o S
POCCHUCKOU (I)EI_[EPAHHI/I
POCCHﬁCKAH.-AKAﬂEMHﬂ HAYK

M. M.B.JTIOMOHOCOBA
WHCTUTYT COIEKTPOCKOITHA PAH
KYBAHCKHNW TOCYJTAPCTBEHHBIN
VYHUBEPCHUTET

| BCEPOCCHI?'ICKAZI’IS‘OH(I)EPEHHI/IH
[1O AHAJIMTUYECKOU CIIEKTPOCKOIIUHU

C MEHCOYHAPOOHBIM YUACHUECM

ATEPHAJTBI KOH®EPEHITH.

Kpacuonap
24 - 30 ceHTAOpHA 2023 I.




MUHHUCTEPCTBO HAYKHU U BHICHIET'O OBPA3OBAHMUSI
POCCHUHUCKOMH ®EJEPAIIUU
POCCHUHCKASI AKAJEMUS HAYK
HAYYHBIN COBET PAH IO AHAJIUTUYECKOUW XUMUU
MOCKOBCKHH T'OCYJIAPCTBEHHbBI1 YHUBEPCUTET
nm. M.B. JOMOHOCOBA
UHCTUTYT COHEKTPOCKOITUU PAH
KYBAHCKHNH 'OCYIAPCTBEHHBII YHUBEPCUTET

A BCEPOCCI/II‘/JICKAUH KOH®OEPEHIIUSA
1HO AHAJIMTUYECKOHU CIIEKTPOCKOIINHU
C MEKIYHAPOAHBIM Y4aCTHEM

MATEPHAJIBI KOH®OEPEHIIHH

r. Kpacnoaap
24 — 30 cenTaops 2023 r.



V]IK 543

IV Beepoccniickast koHpepeHIHS 110 AHATUTHYECKOH CIIEKTPOCKOIINH C
MEKAYHAPOAHBIM Y4acTHEM
Kpacunonap, 24 — 30 cenTsiopst 2023 r.

OPTAHU3AIIMOHHBIN KOMUTET

3og010B FO.A., akanemuk PAH — no4eTHbIN npeaceaaTesnb
BoabmoB M.A., 1.¢.-M.H. — compeceaaTeb
®uaunnos M.H., 1.¢.-M.H. — conpeacenarens
Iynbimes A.A., 1.X.H. — 3aM. [Ipencenarens
Temepmames 3.A., 1.X.H. — 3aM. IpeICENATEIIS
Kucesesa H.B., K.X.H. — y4eHBII CEKpETaAph
bapanosckas B.b., 1.x.H.

Bbypsak A.K., un.-xopp. PAH

Kapannames B.K., k.x.H.

KoJuoros B.I1., wi.-kopp. PAH

JlabycoB B.A., 1.T.H.

JleoeneB A.T., 1.xX.H.

Ipockypuun M.A., 1.X.H.

PeBenko A.TI'., 1.1.H.

Canpbikun A.W., 1.7T.H.

Temepnamesn A.3., 1.X.H.

Xamu3zos P.X., 1.X.H.

HInuryn O.A., wi.-kopp. PAH

IteikoB C.H., 1.X.H.

MadopMallMOHHYIO TONIEPKKY KOHMDEPEHIIMH OCYIIIECTBIISIOT:

Kypnan ananumuueckoi xumuu

Mesicoynapoonsiii scypuan Molecules (MDPI) molecules

Kondbepenius npoBoauTcs Ipu (PMHAHCOBON MOAICPIKKE:

000 «HKII “JIABTECT”»; 000 «BMK-OnT03/1eKTPOHUKA»;
000 «Aasrumen»; 000 «HITO “CIIEKTPOH”»; BioinnLabs;
000 «Ixpocxum»; 000 «<MeautIk»; OO0 «IHeproaady;
000 «TH “XUMMEI”»; O00 «Cudupckue AHAJIUTHYECKHE
Cucremb»; Q00 «I'pynna Aii—Im—Cun»; AO «TBIJD»

ISBN 978-5-9905792-9-3



1 OBIIIUE BOIIPOCHI METO/A0B AHATHTUYECKOH

CIIEKTPOCKOIIHH ..................ooocueeiiiieeiieee ettt 12
BapanoBckasi B.b., JIOPOHHHA ML.C...........ccoooiiiiiiiiiiciic e 12
BOroMOIOB A HO. ... s 13
BOBIIOB ML A ... ..o 14
JIBAHTHEB B.B. .. ..o 15
Epmosun M.C., UBaneeB A.U., ®exronuna H.H., ®enoroB II.C....................... 16
KapangameB B.K., JIEHKHH AFO. ........ccccooooiiiiiiiiii e 17
KyopakoBa MLB............cccoiiiiiiiii e 18
TIYIIBIIIEB AL A......ooiiiiiiiiiii s 19
CageaneBa E.WU., Jlenunckuit M.A., KapakameB I'.B. ... 20
Temepaamen A.3., Azapsia A.A., M'ammmoBa .M. ... 21
IHTBIKOB C.H. ... 22
LHTBIKOB C.H. ... 23
IOcbknna E.A.,, Maxkapos H.A., XaiigykoBa M.M., Ilanuyk B.B.,
KHPCAHOB JL.O.......ooiiiiiiiiii s 24

II MOJIEKYJIAPHAA CIIEKTPOMETPHA................cccovoeeiiieeeeeee 25
A00yn M., Xopoxopauna E.A., Xopoxopaun A.M., PynakoB O.b. .................. 25
Amuposa B.U., CapunkoBa T.I'., IITBIKOB C.H. .............ocoooiniiiie 26
baxkenoBa O.A., Capanuyuna H.B., I'aBpuienko H.A., I'appuiienko MLA........ 27
Ba3zapuoB E.B., BoroMos1oB AJO. ..........c.coooiiiiii e 28
BazapuoB E.B., BoroMos1oB AO. ..........c.coooiiiiii e 29
Bbepecrosa T.B., I'uzatoB P.P., Adayanuna JI.P., 'anumos M.H., MocaJes I1.0.,
Ky3una JL.I'., MycTtagui AL ... 30
baunosa M.H., UBanosa 10.A., Mycopuna T.H., Temepaames 3.A................. 31
boiiuenko E.C., ITanyenko A.B., KUpcaHoB JL.O............ccccooviviiiiiiiiiiiiniiiiieeee 32
Bypmucrposa H.A., IIngenko I1.C., IIpecHsikoB K.FO ..., 33
brizoBa H.A., /Kepaes A.B., 'opéatoB A.A., A.I'. llleBsikoB A.I'., bukeros C.®D.,
JIBAHTHEB B.B. ... 34
Bapeiruna O.B., Uepnosa P.K., JIopoHuH C.HO............ccooooiiiiiiiiee 35
Bacuabes B.I'., lllepemera A.B., UBjeB B.A., I'opsinnoB C.B. .......................... 36
BacuabeBa A.A., Xoamanckux /.., T'opoynoBa M.B., Ansapu B.B.,
JAMutpueHKo C.I'., 30J10TOB FO.A. ..o 37
BepHIH B.H. ... 38
Bepmiuaun B.U., BracoBa WLB. ..............cccoooiiiiiii 39
By Xoanr Uen, Beioopnsiii A.1O., Koposkuna A.O., 310108 A H. ................... 40
F'am3aeBa Y.I'., MEP32€Ba X.A. ..o 41
I'opmikos A.I'., I'puropseBa T.A., Ky3bMuH A.B............oocoiiiiie 42
JeeB B.A., [Tanuyk B.B., KupcanoB JI.O. ..............ccociiiiiiiii 43
JemunoBa A.C., Ky3nenosa E.B., Kazumuposa K.O., llITeikoB C.H................ 44
Hsaraosa 10.A., Kenxkeryinos O.A., Tyraposa A.B., KamueB A.A. .................. 45
Epuna A.A., bopoayann B.B., MIIEHKO A.A. ............cccoviiiiiiiiii e 46
3apyouna A.O., KoaecaukoBa T.C., Yusauag LE. ... 47

3



3yeB B.K., BoomHHA E.C. ..ot 48

Kasumuposa K.O., IITBIKOB C.H. ...........c.oooiiiiiiiiii 49
KAMHEB ALA......ooii et nnr e 50
Kao HesaT JIHHDB, 390J10B A H. ... 51
KapramoBa E.C., JaHHIOB JL.A. ........ooooiiiiiiiiiiie e 52
Kerpym E.®., Mypcanaos P.K., Cuaaesn /I.B., PycanoBa T.IO. .......................... 53
Konaecnukosa T.C., l'opoynosa M.O., Ydasua U.E., 3apyouna A.O. .............. o4
KoaecnukoBa T.C., I'opoynoBa M.O., Yasua LLE. ..............ccocoviiiiiiiniinnn 55
Konmuna JIxx. H., Jlynanosa U. A., Epumenko C. E., Konmmn B. B. .............. 56
Konmuna /Ixx.H., EabkoB H. A., Jlynanosa U. A., Konmun B. B. ................... 57
Koposkuna A. O., By Xoanr Hen, 3s1010B A. H. ..., 58
Kocrenko ML.A., IleTpos JI.B., 3apumoB A.P. ............c.ccooiiiiiiii, 59
KocTiouenko FO.A., BoroMooB AFO. .............oooiiiiiiiiii e 60

Kpunoukun A.IlL., CioBecnoBa H.B., Munun A.C., CagueBa JI.K., Tanusa O.C.,
HoBukos A.C., Komuyk /I.C., Banmmesa M.H., IlTaiin S.K., Craprosckas E.C.,

CaenyxuH ILA., 3pIpHOB I'.B. ... 61
Ky3nenona E.B., [lemuaosa A.C., Kazumupona K.O., HIteikoB C.H................ 62
Ky3nenmoBa H.A., ITIOPXYH B.H........cc.cooiiiiiiiiiiiii e 63
Kyumenko T.A., YmapxanoB P.Y., Konaea A.I'., 3siruna O.B. ..................... 64
Jlenbmun A.C., YepHoycoBa O.B., EBIOKHMOB A.A...............ccoevviiiiniiii e 65
MAPKHH A.Bu.. ..o 66
MapkuHa H.E., MapKEH A.B. ........ccccooiiiiiiii e 67
MaxoBa T.M., Apxanyxuna A.W., JopoauH C.IO. ............c..ooooiiiiiiiiee 68
Moxmmnna H.S., ITaxomoBa O.A., UBanuypa I1.B., Heuenopenko /L.A. ........... 69
Hudranues C.U., Ky3nenosa U.B., I'youn A.C., Hukudoposa A./L................. 70
Hosuxosa C.A., Hacupos I1./l., bounapenko I'.A., I'pudoBa E. /L. .................... 71
OcunoBa E.C., Jlysenuna JIL.A., AuexkcangpoBa /I.A., babGepkmna E.II.,
HIanTtaeBa HO.P., BelIKOB B.B. ..o 72
OcmanoBa M.M., TuxomupoBa T.U., Mup3aeBa X.A.............ccccoovvvniniiniinnnnnn 73
IHerpos /I.B., MaTpocoB .., 3apuIioB A.P.............cocoviiiiiiiiii e 74
HouuBanoB A.C., ByJaToB A.B. ..........ccooiiii e 75

Pynakosa JI.B., Hukutuna T.H., BerpoBa E.H., A66ya M., Pynakos O.b....... 76
Ca¢pponoBa A.C., MacaoB M.A., TopoynoBa M.B., Ansapu B.B,

JAMutpueHKo C.I'., 30J10TOB HO. A. ..o 77
CunnubiH [I.A., BoroMosioB AFO. ..o 78
Cxopoboraros E.B., BexaemumeB M.K................cccooiiiiii, 79
Cmupnosa T. ., Jannamna T.JO., CymuHa E.I. ..o, 80
CvupnoBa T. ., JanmiamHa T.L ... 81
CoxosioBa T.A., Tymckasn A.B., KoceipeBa U.B., loponun C.IO. ..................... 82
CoxouioBa T.A., Kocsipea U.B., JlopoHuH C.HO. ............cooooiiiiiiiiiie, 83
CypkoBa A.A., BoitueHKO0 E.C...............ocooiiii 84
Tanua O.C., CaoBechoBa H.B., BaameBa M.HU., Crapuosckas E.C.,
Komuyk JI.C., 3pipsinoB I'.B., UynaxuH O.H. .............ccoooiiiiiii e 85
TanbikoBa H.I'., IlerpoBa FO.1O., CnaceHHbIX MLIO. ..., 86

4



TepentneB T.A., 'opoynoBa M.B., Ansipu B.B., Imurpuenxo C.I................... 87
TuBunea M.U., boopoBHukoB C.M., AxcenoB B.A., Kwuxrenko A.B.,

FPY3HOB BV ... 88
Tuxomupona T.HU., KoBajieB C.B., Ansipu B.B............c..ooooviiiiiiiii 89
Tyraposa A. B., Bnagumupona A.A., IatiaoBa FO.A., KamueB A.A.................. 90
Tronuna 10.A., IOpacoB H.A., LITBIKOB C.H. ..o 91
Yeaiicopa C.M., badyeB ML.A., JIaMBIPOB Y. M. ........ccoceoiiiiiiiiiiiiiic e 92
®dypaeroB A.A., Ansipu B.B., [Imutpuenko C.I'., 3os010B FO.A. ...............c...0 93
Yam-ooa H.H., Byiiko O.B., JIoceB B.H. ...........c....ccociviiiiiiiiii e 94
Yeoorapena E.A., Lpiryaésa I.U., Jlopouun C.HO. ...........ccccoooviiviiiiiiiinniienns 95
Yynpseiauna J[.A., Bakyiaenko B.B., Konmmna k. H. ..., 96
Yynpeiauna J.A., Kopookuna 3.C., Konmuna L. H. ..., 97
Hlana6ai C.A., FOpacoB H.A., IITBIKOB C.H...............ooooviiiiiiii i, 98
Ilepemera A.B., UBaeB B.A., 'opsinnos C.B., Mypra3una A.A., Iloayxuna A.A.,
MupugonoBa JILA., BacuibeB B.I. ... 99
IlecronmanoBa H.B., @oMuHA FO.A. ............ooooiiii e 100
Huk A.B., BekieMumeB MLK...................ccoiiiiii e 101
III  METOAbI DJJIEMEHTHOI'O AHAJTH3A (ABCOPKIIHOHHBIH,
SMHCCHOHHBIH, ®JIYOPECIHEHTHBIH) .................cocooveveeeeesieeeees, 102
Aoapamurtoa U.B., Ctatkyc M.A., EanocoBa H.B....................cooiinns 102
Axanosa I'.JK., UcmaunsoBa A.T'., 3n106una E.B., Kambic6aeB JI.X................. 103
ApxuneHko A.A., BapaHoBckasi B.b. ............cccococoiiiii 104
Apxunenko A.A., Koporkosa H.A., llleBuenko A.C., bapanosckas B.b....... 105
BbaxsasoB A.C., baxaioBa E.B., ApxunoB C.H..................cccccinniiininiiinnnnns 106
Bbeno3zepoBa A.A., MaiiopoBa A.B., bapauaa M.H. ..., 107
BYXOMHIEP I'WJL. oo 108
BacuabeBa LE., [lla6anoBa E.B. ...................oooiii e, 109
TINamunkasa O.A., Temepaamen 3.A., BoabmoB MLA. ..........cccccooiiiiiiiiniiiiiees 110
I'pauyes C.A., ®Puiannmnosa F0.H., CapxanoBa A.A. ............c.ccoooiiiiinicnnnn, 111
I'paues C.A., Puaunmmosa IO0.H., CapxanoBa A.A., TperbskoB A.B.,
AMEIIHH B.L ... 112
I'pedneBa-bamok O.H., KuceaeBa M.C., KyopakoBa U.B. ........................... 113
I'ycenbnuxkona T.51., lIpirankoa A.P., MeaBeneB H.C., Canpbikun A.W...... 114
HNoraakun JI.H., 'pomsx U.H., I'oay6es @.B., Tropun [I.A., Koigoros B.II. .. 115
Jop:xxeeBa A.M., 3apyouna O.B., PomanoBa A.C................ccooviiniiiiiiniiieeees 116
Nymuk CJL., Kaauaun B.J.,, Peuunnckmii A.A., CaseabeB C.K.,
CepreeB FOM. .........c.ooooviiiiiii 117
Nymuk C.JL, Kamunmn B.Jd., Peunmnckmii A.A., CaseabeB C.K.,
CepreeB HOM. ..o 118
AKunuuea A.H., [Tamkoa I'.B., Yyboapos B.M., MaabsueB A.C..................... 119
Kunkuna A.B., I'pomsik U.H., Tropun JI.A., Cubpuna MLA.............c.ccoeenn, 120
3axapuenko E.A., TopomuenoBa E.C., Kuakumna A.B., Xuayanea A.O.,
PoikenkoBa ML.A., Topun [.A., Joraakun J.H., Koioros B.IL..................... 121
3yopuuena /I.B., TuxoBa B.JL., TkaueB A.B. .............coooviiiiii, 122

5



3yeB B. K., IYTUEHKO B.A.......cooiiiiiiiiiii s 123

Hromesa B.C., KuceneBa JI.B............cccoooiiiiiini e 124
HNmenko A.A., JlazoB M.A., Muponosa E.B., [Tytun AJO................coceien, 125
Nmenko A.A., JIazoB M.A., MuponoBa E.B................cccccoviiiinii e, 126
Ka3zun B.U., 3axapuenxo E.A., loraakun [.H., ZKnnkuna A.B., I'pomak U.H.,
KOTOTOB B.IL ..o e e 127
KammHIH B L. ..o s 128
KamuHHH B.JL. ...t 129
Kapumoga T.A., Byxounaep I'.JI., Kaunn C.B. ...........cooovviiiiiiien, 130
Kucenesa /[I.B., Iaranos E.C., OxyneBa T.I', Coaomenxko H.I.,
IHankpymnna E.A., Paackas A./l., XopbkoBa A.H., Tanuiaos [LA................. 131
Kucenena I.B., @okuna A.K., UromeBa B.C......................ccoov i, 132
Ko3zaoB A.C., KymunoBa S1.B., ®uanukuna B.A., ®uaunnos ML.H. ............... 133
KOTOTOB BLIL. ......oooiiiiiiiiii e 134
Komun O.B., ITequmacoB O.B...............cccoiiiii e, 135
Komneiiko E.C., bypbuinn MLIO., Koctiouenko E.C.................ococooviiinninnnnn. 136
KoporkoBa H.A., IlerpoBa K.B., bapanosckas B.b., Apxunenko A.A........... 137
Ky3pmuna T.I'., Pomamosa T.B., TpoueBa M A., XoxjoBa U.B..................... 138
Ky3pmuna T.I'., Pomamosa T.B., TponeBa M.A., XoxjioBa U.B..................... 139
JlappoBa B.Jl., Crarkyc M.A., AoapammuroBa W.B., IlerpoBa M.A.,
3BepeBa A.M., DUIaToBa T .........coooiiiiiii 140
JlebeneBa JI.M., CMHPHOBA C.B...........ocoooiiiiii e 141
Jlemnauna MLIO., SIkyoenko E.B., EpmonaeBa T.H. ..., 142
JIucuenko /I.I'., JomOpoBckass M.A., Kyopuna EJL. ...............cooooiiiiiienn, 143
MaabueB A.C., Kuanuea A.H., [TamkoBa I'.B.............................ooo, 144
MeaseaeB H.C., CanpbIKBH AW ............ccoiiiiiii e 145
MyxamenoBa M.M., Yybapor B.M., IlamkoBa I'.B., Maabuer A.C.,
Cratkyc MLA., PEBEHKO A.T . ..o 146
IHanuyk B.B., IletpoB I0.1O., KupcanoB JL.O. ............cocoevviiiiiiii, 147
IHanuyk B.B., CemenoB B.I'., KupcanoB JL.O. ............cccooeviiiiiiiii, 148
MamkoBa I'.B., PeBEHKO A.L ... 149

Ieaunacos O.B., JladycoB B.A., Komun O.B., CkopobGoratos /.H.,
3apyoun U.A., CemenoB 3.B., Cemwonun [1.0., Caymxkunn M.C,,

BOPOBHKOB B. M. ..ot 150
HerpakoBa C.JO., TUX0Ba B.[L..........coooiiiiiiiiii e 151
Heunmes W.B., AopamoB A.B., VYaanoBa O.[., IIuxaneeBa M.A.,
BYHBKOB I'.ML. ..ot 152
IIyxoBa O.E., BacekMHa T.@..............cocoiiiiiiiiiii 153
IIbsinkoBa JLLA., JleanoBa O.B., AHTOoOHOBa A.A., Bykun K.B. ...................... 154
PeBenko A.TI'., TTamikoBa I'.B..............ccooiiiiiiii e 155
PribaxkoBa A./l., Kucenena /I.B., Oxynesa T.I'., laranos E.C. ..................... 156
Psiano J.I'., BacuabeBa JI.B., BacuiibeB A.M. ........cccccoooooiiiiiiiiiiiiieee e, 157
Psaano J.I'., BacuabeBa JI.B., BacuibeB A.M. ..........ccccceeeviiiiiiiiiiii i 158
Psaano J.I'., BacuabeBa JI.B., BacuibeB A.M. ..........ccccceeeviiiiiiiiiiii i 159

6



Casunos C.C., Taey:xxkanoBa P./l., Paz:xxuBun A.B., bapanos U.M. ................ 160

CanpbIKMH A ... 161
Ceausanosc 3., Kupcanos J1.0., lanuyk B.B. .............cooooiiiii 162
CuOopuna M.A., Kuakuna A.B., Twopun [.A.,, Horaakun JI.H.,
KoJOTOB BLIL. ... 163
CneBak P.A., JIlucuenko M.JL., BacuabeBa H.JL..............cccoveiiiiiii 164
Temepnamesn 3.A., Abakymos ILI'., AbakymoBa L. ...........ccoeviiiiiiininnnn, 165
Temepnamen 3.A., AbakymoB ILI'., UepBoHHast T.A. ...........ccoooeviiviiiiinnniiens 166
Tumakos U.C., I'pedereB B.B., KoMOpHUKOB B.A. ..............coooiiiiiiiiiiie 167
Typtun I.B., CrenoBuu M.A., KaamanoBu4u B.B.................coociiiiniiinnn 168
TroTionank O.A., Haouyiuna C.H., Kyopakosa U.B. ..............c.ocoiiiiiinnn 169
OuaunnmoB ML.H., CTEMOBHY MLA. ..............cooiiiieee e 170
Xamusos P.X., loaronocoB A.M., ®okuna O.B., Koanoruiuna HK............... 171
XayaneBa A.O., 3axapuenko E.A., 7Kunkuna A.B., loraakun JI.H., Tiopun LA,
KOTOTOB BLIL. ... e 172
Hpirankosa A.P., I'yceabauxkoBa T.A., [lerposa H. ..., 173
Yyobapos B.M., POuHKeJbIITEHH AL, CxopHuKOBa C.A.,
TIOAKOPBITOBA ALA. ....ooiiiiiiiie ittt e et e e s ba e e s ba e e e snbe e e sbnee s 174
YyoapoB B.M., DUHKeJBIITERH A.JL .....coooovviiiiiiiiiiii e 175
Ila6anoBa E.B., BacuabeBa LLE., 3aKk A A.......cooooooiiiiiii e, 176

HIunko M.H., XuawcroBa A.B., CremoBuu M.A., Aradonos A.B.,
Kanaxokos 3.X., KanaxkokoB X.X., Cuporkmn H.A., Buproc A.A.,

Koctrmun B.I'., CaBueHKO E.C.................c..ooi i 177
IInxaneeBa M.A., AbpamoB A.B., ITeunmeB U.B...................occiiininnnnnnn, 178
Skyoenko E.B., IIpo6enkoBa J.A., Opexosa I0.H., Epmosiaesa T.H. ............ 179
1V MOJIEKYJIAPHAA MACC-CIIEKTPOMETPHA ...................ccoococvveeerannn, 180
BbacxanoBa C.H., MockaneBa H.E., AnnosioHoBa C.A. ...............ccocveeveeeennnnnns 180
bekeroB B.U., 3opoB H.b., beasko M.B., Ilepmykesuu ILII., Jlanun C.H.,
HectepeHKO ILH. .........ocoooiiiiii 181
beasikoB M.B., Jlenunckuii M.A., Kapakames I'.B., CageaibeBa E.N. ........... 182
BecconoBa E.A., ApacaanoBa A.T., JlazaperoBa A./l., Kapuosa JLA. ............ 183
bpayn A.B., buamsnwk VY.A., bopmerosckas ILIO., HNnmaroBa B.C.,
XmeneBckuii O.10., UepHsieB A.IL, Poaun ML.A...............ooiiiiiii e, 184
Byarakos T.B., Hmyrenko I'.B., Ilosocun A.B., Ilocthukos II.B.,
MouanmoBa E.C. ............cccoo 185
BYPSIK ALK oo 186
Baosuna I''., ITaBinoBa JLB.................cccccoii e, 187
Boxyes M.®., Bbaijirmabaues T.M., Bbpayn A.B., Pbidaabuenxo MWU.B.,
| o030 05 G I N 188
I'amumosa 3I.M., TemepnameB A.3., IlopxanoB B.A., Iloaskos MH.C.,
TTepPYHOB JILB. ......ooiiiiiiii 189
I'peunnkoB A.A., TumakoBa C.U., Kpasen K.1O., Cumanosckuii 51.0. ......... 190
I'youn A.C., CyxanoB ILT., KymHHP A.A. .......coooiiiiiii e 191
I'yebkoB B.JO., MyxaMeT3stHOB T.A. ..o 192

7



HNanuios J.A., XopbkoBa A.H., MaabimeB A.H., Kucesesa /I.B. ................... 193

JmutpueBa E.B., Temepnames A.3., 'amumosa 3.M., Azapsin A.A. ............. 194
Josras I1.A., YepBonnas T.A., Mycopuna T.H., Kopnakosa U.I'.................. 195
MBaHOBA FOLIL. ... 196
NasomenkosBa B.B., 3umenc MLE., Tonoassin A.Il., bopucos P.C. ............... 197
HnaroBa B.C., bausnwk VY.A., boaornuxk T.A., bopmerosckas ILIO.,
Poaun U.A., Xmeaescknii O.10., YepnsieB A.IL., FOpos JI.C. ......................... 198
Kapnuukmnii /[.A., becconoBa E.A., Ilumos A.FO., Kapuosa JLA. ................. 199
Keccenux E.JI., Mypamiko E.A., JIlyopoBckuii SL.A. ...........cooovviiiiiiiiiniiieenin, 200
KOCHKOB JI.C. ... e e a e e e e e e 201
Mamnuxkas T.1O., Azapsan A.A., Temepnames A.3., [ImurpueBa E.B.............. 202
MaasbieB A.H., lanunos [I.A., XopskoBa A.H., UnbuueB /I.B. .................... 203
Mypamko E.A., Keccennx E.JI, JlyopoBckuii SLA. ...........ocoovvvviiiiiiieniiieenin, 204
Mbicuna 10.C., UcnupsH A.3., batoB U.B., Hectepenko U.C. ...................... 205
Hazaposa /I.B., Bunuukas E.A., Temepaames 3.A., Kuceaesa H.B. .............. 206
Hebecckas A.IL., KanatbeBa A.JO., FOMIKHH A A. ..., 207

HuxonoBa A.A., Poxun A.B., Yunasasckas A.H., Anpeaxkoa H.D.,
Kopoaena I'.H., IIpoiinakoB A.I'., Poxuna E.®., Xanae U.B., Bopoobea C.C.,

JBIITEPOBA C. L. .o 208
Onyunna A.A., ®anésa A.B., Yabsanosckuii H.B., Kocsakos II.C. .................. 209
IuxoBckoil U.U., KocaKOB JI.C............ooooiiiiiiiiiiiii e 210
IlnatonoB U.A., MunaxmeToB P.A., BpbIKCHH A.C. .........ccovvviiiiiiiiiiiiees 211
IHonocun A.B., Hmyrenko I'.B., IloctaukoB II.B., denucoBa JI.0O.,
MoHATIOBA E.C. ..o 212

Ponun U.A., bexaemuimies M.K., bosiotauk T.A., Bpayn A.B., bausnwk VY.A.,
bopmerosckas II.FO., UnaroBa B.C., XmeneBckuii O.1O., Yepnsie A.IlL,

FOPOB JI.C......oee ettt 213
Pynakos 51.0., CenemeneB B.®., Xopoxopaun A.M., Pymakos O.Bb.,
XopoxoparHa E.A. ... 214
Prioanbuenko U.B., JIucoBoit A.O., I'puropseB A.M. ...........ccoceeviiiiiiinnnnnnnn, 215
CapeabeBa H.b., Hmytenko [I'.B., Ilonocun A.B., IloctHukos II.B.,
MoHATIOBA E.C. ......oooiiiiiii e 216
CaBunkuii M. B., MockasieBa H.E., AnnosionoBa C.A. ................cccccvvvveeeennnn. 217
Copoxun A.B., Hexkpacos /I.IO., baros NU.B., Keayaos A.E., CyxoBa T.M.,
MAaMeETOBA EM. ... e 218
Craspuannau A.H., Koamakos WU.I'., OnosanunmHukoB A.P., llnuryn O.A.,
BYPSIK ALK oo 219
Coinko K.C., I'youn A.C., Cyxanos ILT., Kymaup A.A...........coooiiiiiiiis 220
Tumakosa C.U., Cumakuna S1.U., Kpasen K.1O., I'peuynukoB A.A. ............... 221
Tumuenko FO.B., Anenkuna A.B., CmosnenkoB A.Jl., [luporos A.B. .............. 222
Typos 10.I1., I'y3usieBa M.IO., JIazapeB L. A. ..........cc.oooiiiiiniiii 223
YaanoB A.B., Uepenanosa H./I., Ilymkun C.B., fikyxnos C.A., Ounn M.A.224
®pososa A.B., BokyeB M.@., PoanH HM.A. ... 225
Xpucandos M./L., MaTiomun [[./{., CaMoxuH A.C............ocoiviiiiiiiieeees 226

8



Hypxor H.A., ®posioB B.1., Xan0ekoB U.D. .............ccccoevviiiiiiiiiiiiieniiieenien, 227

Yepenanosa H. [I., YaanoB A. B., FOuMH M. A...........ocooiiiiiiii e, 228
Yyoyknna T.K., Temepmamer 3.A., Ilerpenxko IO.A., Bunmnkas E.A.,
KucesmeBa H.B. ..o 229
IleBenb J.I., IIepBYXHH B.B. .......c.cooiiiiiiiiii e 230
Ounn M.A., Kacarkuna M.A., KpamuBun Bb.H., CuruxkoBa B.A.,
TepckoBa AL, YAQIOB A.B. ......oocoiiiiiii 231
Ouun M.A., UYepenanoBa H./l., Kacarkmna M.A., TepckoBa A.Il.,
VHATOB ALB. ..o 232
VAHAJIU3 PEAJIBHBIX OB BEKTOB.................ccooooviiiiiiiiiiiie e 233
AbaxkymoB A.I'., KaynoBa A.A., Abakymos IL.I'., 'umny E.XO........................ 233
AbaxkymoB A.I'., Temepaamesn 3.A., KaynoBa A.A., Xansadsan A.A. .............. 234
AmocoBa A.A., Uybapos B.M., MaabueB A.C., IIpocexknn C.H...................... 235
Acaoun /I.A., HoBukoBa C.A., KacumueBa K.C., I'pudoBa E./L...................... 236
AdanacneB A.O., llogoauna E.A., Xanuna MLA., Jleskauna M.I'. ................. 237
baoununesa M.B., Kapnyxun A.K., IlynoBkuna C.A., Penuna A.C.,
BaHOBHH MLHO. ... s 238
bparuna C.K., I'aBpunenko H.A., Capanuuna H.B., I'aBpuinenko M.A. ....... 239
BypsikoB U.A., BYPSIKOB T.H. ............ccoooviiiiiiiiiic e 240
I'oranoB A./L., IYKBAHYEHKO E.M.............ccoooiiiiiiiii e, 241
Fopoynkos B.W., anaii B.B. ................ocooiiiie 242
I'poMoB O.B., YTPOOHH JL.B.........cooiiiiiiiiiii s 243
I'pomsik U.H., loraakun /I.H., I'ony6eB ®.B., KosoroB B.IL. ......................... 244
3ano3una U.N., Kapnyxun A.K., babunuesa M.B., 3ano3un U.IO. ................ 245

3yopunkas $.B., Apaoxuna B.M., bopmerosckas ILIO., 3omoroB C.A.,
Poaun U.A., YepusieB A.IL., llIuk A.B., bauszniok Y.A., bekiemumen M.K.. 246

N3ocumoBa O.H., T'opmIKOB AT . .......oooiiiiiii e 247
HNmyrenxko I'.B., IMosocun A.B., IlocthukoB II.B., BopooneBa A.C.,
IunoBa A.A., llanomoBa E.E., MouanoBa E.C. ..............ccoccceeiiiiiiiiiiiiinn, 248
Koctuna A.C., Temepaamesn 3.A., KoabrueB ML.A. ... 249
KycroBa O.B., Bykun FO.C., I'opmikoB A.T. .........ccoooiiiiiii e, 250
Kyumenko T.A., ¥YmapxanoB P.Y., Baunabimer J[.FO., CkopuxoB B.H.,
SITOB BB ... e e e 251
Jlucuenxo /I.I'., TJomOpoBckast MLA., I'pyouoBa K.A. ..., 252
Mawmaesa I1.B., Cad¢ponoBa A.C., Jle-eiiren U.M., Kynpsimosa E.B............ 253
MexeBas JL.IO., Komeas E.C., KoporkoBa H.A., UmameToB JLA............... 254
Meteauna C.U., Mazusak H.B., bopoquna E.B. ....................ccooiii, 255
OBcensin C.K., Mycopuna T.H., TemepaameB 3. A. .............cccoviivviiiiiiinnennnnnn 256
OcunoB AJL, I'y0aHOBA C.A. ........coooiiiiiiii 257
Ocumnos K., ITanwkosa [I.A., Maprotuna T.A. ..............ocoiiii 258
InaToHoB M. A, AHUKHHA MLA. ..........coooiiii e 259
Ioxunaes B.M., Kamaer A.B., Jlodona A.IO., Tepemenko E.IO.,
XaitperaunoBa J.A., AunmuHa E.B...............cooooi 260
Pamazanos A.Ill., 3eiinagnos P. 3., Anumosa /[.H., Maromeno K.9............... 261

9



Cumakuna S.NU., TumaxkoBa C.H., Apadosa 3.M., MuxaiisioBa A.B.,

DateUHCKHH FO.. ... 262
Copeirun I'.C., I'puroposnu K.B., ®eapaman IO.K., PymsuaueBa C.b.,
IMOPO30B ALQO. ..ot 263
Cyaranosa /I.T., banaesa LII.A., PamazanoB A. L. .................c.oooviiiinniinnns 264
YcaueB C.M., Kykuna O.b., KaMu K. ..., 265
®oxuna A.K., Kwuceaea JI.B., OxyneBa T.I', IWlaramos E.C,,
HankpymmHa E.A., PSHCKAT AL ..o 266
Hionko T.I'., 'ymaesa K.C., BoponoBa O.b., I'anaii E.®. ..................c.ccove. 267
SIkyoenko E.B., Jlemmwiuna M.IO., OpexoBa IO.H., IlepenxoBa HN.C.,
Tomunauna E.A., [Ipo6enkoBa J.A., EpmosaeBa T.H. ..., 268

10



Hoporue kosutern!

C 1930-x TOJI0B U JO OTHOCUTEIBHO HEAABHETO BPEMEHHU CJIOBA «CHEKTPaJIbHBIN
aHaJINW3» O3HayaJld y HAac B CTPAHE JIMIIb aHAJIU3 AaTOMHO-DMHCCHOHHBIH; B TE€ BpEMEHa
JIOBOJIBHO IIMPOKO MPUMEHSUIUCH U CHEKTPO(HOTOMETpPHSI, HO €€ MO TEPMHUH «CIIEKTPATbHbII
aHanu3» 1noueMy-to He noasogwid. C 1960-1970 romoB cranmu BHEAPSITH AaTOMHO-
a0CcopOLMOHHBIA M PEHTTeHO(IIYOPECIICHTHBIE METO/bI, TEPMHUH «CIEKTPOCKOIUYECKHE» (B
OOJBIIMHCTBE CIIy4aeB I[PaBUJIBHEE — «CIEKTPOMETPUYECKUE») BBITECHUI TEPMUH
«CTIEKTpajJbHBIN» M TENmepb O3HA4YaeT BCIO COBOKYMHOCTh aQHAJIUTUYECKHX METOJIOB,
0a3upyroLMXCcs Ha 3JIEKTPOMAarHUTHOM CIIEKTPE — OT ramma-iydei 0 paAuoBOJIH, OT FaMMa-
cnektpomerpun g0 SMP u OIIP. Macc-cnekTpomMeTpusi, HE oONUparomasca Ha
AJIEKTPOMAarHUTHBIA CIHEKTP, K CIEKTPOCKONMMYECKHM METOJIaM HE OTHOCHUTCSA, HO JUIS
AQHAJIMTHUKA, 3aHUMAOILErocs 3JIeMEHTHbIM aHaiin30M B Bapuante MC-UCII, oka3piBaeTcs — B
IOPUKIAJIHOM CMBICIE, [0 pEllaeMblM 3ajayaM — O4YE€Hb OJU3KOW K HCTHUHHO
cnektpoMerpuueckomy merony ADC-UCII. IToatoMy Ha KOH(EpeHIMIX M0 aHATUTHYECKON
xumun MC-UCII paccmaTpuBatoT B 0001Me CIEKTPOCKONUYECKUX METOJIOB.

JlepeBo CIEeKTPOCKOMMUYECKUX METOIOB MTPOI0IIKAIIO BEIOPACKIBATH BCE HOBBIE M HOBBIE
BeTBU. Jlazeprl, HaunHasg ¢ 1960-X T0A0OB, HE TOJNBKO KOPEHHBIM OOpPa30M pPACIIUPUIU
AHAIUTUYECKUE BO3MOKHOCTH HEKOTOPBIX CHEKTPOCKOMUYECKHMX METOJIOB (Kak, Hampumep,
CIIEKTPOCKONUU KoMOuHanuoHHoro paccesinus, CKP), Ho u mo3Boimiau co3gaTh HOBBIC
MeTOJbl. Pa3BUIMCh METONIBI TEPMHUUYECKOH cnekTpockomnuu, poawtuchk JIMDC — mazepHo-
MOHM3AIMOHHAsl SMUCCUOHHAs! CIIEKTPOCKOINSA U pyrue ja3epHble MeTobl. B Toif e CKP Ha
pyOeke BEKOB MOSBUJICS BAPHAHT CO «CTHUMYJIHMpYIOLIeil moBepxHocThio» (SERS, rurantckoe
KP). UudpakpacHas CrieKTpOCKONHS B BapHaHTE MCMOIb30BaHUs Onmmxael obmactu (BUK)
Jaia  BO3MOXXHOCTh ~ OINpEAENsATh  pa3Hble  MaKpPOKOMIIOHEHTHI — MpPaKTUYeCKu  Oe3
poOONOATrOTOBKM  00pasloB. 3aBOEBBIBACT  MMO3UIMH  PEHTreHO(IyopecieHTHas
CIIEKTPOMETPHS C MOJHBIM BHEIIHUM OTpakeHHeM. K coxaleHHio, B OTIIMYHE, CKAaXEM, OT
BUK, mns POA-TIBO Mbl HEe MOXEM MOXBAIUTHCS OTEUECTBEHHBIMH MpuOopamMu (Kak,
BIIPOYEM, U IS pAJia IPYTUX CIIEKTPOCKONUYECKUX METOJIOB).

[Tong cIeKTPOCKOMMUYECKUX METOIOB BO3/IENIBIBAIOT XUMHKH, (PU3UKH, IPEICTABUTENN
TEXHUUYECKUX HayK; TaK MOBEJIOCH C COBMECTHBIX paboT xumuka bynsena u ¢pusuka Kupxroda.
Bor yxe 371eck TOUHO aHaIUTHYECKas XUMHUS CTajla aHAJIUTUKOW. B peHTreHOBCKHUX MeTo/1ax
HAIlIM IOKTOPa HayK B OCHOBHOM — TEXHUYECKHUX HAayK; CPEAN BEAYIIMX ClIeNUannucToB 1o ADC
MHOT'O JTOKTOPOB (PU3MKO-MaT€MaTHUYECKUX HayK; CIIEKTPOPOTOMETPUCTHI OOBIYHO XUMHKH.
[Tpounslii coro3. IIpodHocTs 3Ty (IPOAYKTUBHOCTH B3aMMOJAEUCTBH!) TEMOHCTPUPYIOT U
HaIlIli KOH(EPEHIINH 110 AaHATUTUYECKON CIEKTPOCKOIHH.

ITponeMoHcTpUpYET U 3Ta, yeTBepTasi, KoHpepeHIHs. S Keaaro BCeM ee yJyaCTHUKaM
HOBBIX JIOCTHKEHUH, 370POBbsI U OJIaronoxyyusl.

Axademux 3onomos F0.A.,
Ilpeoceoamenv Hayunozo cosema PAH no ananumuueckou xumuu
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| OBLLUME BOMPOCHI METO4OB AHAINTUTUYECKOW
CMNEKTPOCKOINMUU

AKTyarnbHble TeHAeHUUN U NpobrieMbl B aTOMHO-abcopOLIMOHHOMN
CNeKTpoOMeTpum

bapanosckas B.b., /loponuna M.C.

Hncmumym obweti u neopeanuueckou xumuu umenu H. C. Kypnakosa Poccuiickoti Axademuu
Hayx (HOHX PAH), 2. Mockea

baranovskaya@list.ru

Atomuo-abcopOrmonnass  crmektpomerpuss  (AAC) - BocTpeOOBaHHBIA U
pacrlpoCcTpaHEHHBIH  METOJ  aHaiu3a,  OoO0JaJaroIMii  BBICOKOM  TOYHOCTBIO U
YyBCTBUTEJIBHOCTHIO. B onpeeneHHblil nepruoi BpeMeH! NOSIBIIEHUE aTOMHO-3MUCCUOHHBIX U
MacC-CIEeKTPaTbHBIX METOJIOB C MHAYKTUBHO CBS3aHHOM IJIA3MOM MPAKTUYECKH BBITECHUIN
AAC u3 apceHana aHaJIUTHYECKUX JJaboparopuil. HoBbIl Bemiieck HAyYHOTO U MPAaKTUYECKOT 0
unTepeca K AAC mpou3solen B CBSA3U € CO3/1aHHEM aTOMHO-a0COPOIIMOHHOTO CIIEKTPOMETpa C
MCTOYHHUKOM HempephiBHOTO criekTpa (AAC-MHC)?,

HccnenoBanuio METOAMYECKUX BO3MOXHOCTEH W orpanuueHuit meroga AAC-MMHC
MOCBSIIEH PsiJl OPUTHHAIIBHBIX U 0030pHBIX CTaTeil B 00JIACTH MUIIEBBIX, (PapMalEBTUYECKUX
U MEIUKO-OMOJOTMYECKUX OOBEKTOB, OOBEKTOB OKpyXkawlued cpensl, Heptu u
HedTenpoAykToB. OAHAKO MPUMEHUTEIBHO K MEPCIEKTHUBHBIM MaTepuajaM, Halpumep, Ha
OCHOBE PE/IKO3EMEIIbHBIX METAJNIOB, TH(POpPMAIH B TUTEpaType KpaiiHe Maio. B nenom, 0630p
aKTyaJIbHbIX MyOJMKalui, NOCBsIeHHbIX pa3BuTuio Mertona AAC-MHC, nokasan ocHOBHOE
HaNpaBJICHUE HCCIICAOBAaHUH, BKIIOYAIONIEe H3yYEeHHE OCOOCHHOCTEH MpPSIMOTO aHaIn3a
TBEP/ABIX 00pa3L0B Pa3IUYHOIO COCTaBa, COBEPILIEHCTBOBAHHE [10/1X0/1a K MHOTO3JIEMEHTHOMY
OJIHOBPEMEHHOMY aHaJIM3y, a Takke pazputue moiekysipaoro AAC-MHC. B noknazae Takxke
OyayT mpencTaBieHbl Pe3yJbTaThl UCCIEJOBAHUN C MCIOJIb30BAHUEM YHHMKAJILHOTO Mpubopa
poccuiickoro npouspojcTsa pupmel BMK-Onrosnexkrponuka «I'pann-AAC» 8 MOHX PAH u
MOKAa3aHbl MEPCHEKTUBBI JaIbHEUILIEr0 pa3BUTHs pabOT C €ro y4acTHUEM.

Uccneoosanus nposoounuce ¢ ucnoavsosanuem odopyoosanus L[KII OMU HOHX
PAH. Hccneoosanue evinonneno 3a cuem epawma Poccuiickoco nayunoeo ¢honoa

(npoexm Ne 20-13-00180-71).

bubnuoepaguueckue cconku
1. Eskina V.V., Baranovskaya V.B., Karpov Y.A., Filatova D.G. High-resolution continuum
source atomic absorption spectrometry: a review of current applications.//Russian Chemical
Bulletin. 2020. T. 69. Ne 1. C. 1-16
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OnTuyeckme MynbTUCEHCOPHbIE CUCTEMbI B aHaNIMTUYECKOMN
cneKTpocKonuun

bozomonoe A.1O.
Camapckuii 2ocyoapcmeenHblil mexHudeckuti ynusepcumem, 2. Camapa
a.bogomolov@mail.ru

Onrtuueckne MyabTUCEeHCOpHBIE cucTteMbl (OMC) — 3T0 chenuaan3upoBaHHBIE
QHAIN3aTOPbl HOBOIO  THUMA, 3aHUMAIOIIME IPOMEXKYTOUHOE  IIOJOKEHUE  MEXITY
dboToMEeTpUYECKUMHU CEHCOpaMH U J1a0OpaTOpHBIMH criekTpomerpamu. [Ipu 3TOM 0OBIYHO
UCTIOJIB3YIOT HEOOJIBIIOE YMCIIO CEHCOPHBIX KaHAJIOB, B OOIIEM ciydae IIHUPOKUX, HAIPHUMED,
PETUCTPUPYIOMIMX CYMMAapHOE IMOTJIONIEHUE Ha BBIOPAHHBIX CIEKTPAIbHBIX HHTEPBAJAX.
OxunaeMplii HENOCTATOK CEJEKTUBHOCTH KOMIIEHCUPYETCS I[PUMEHEHUEM METOJOB
XEMOMETPUKHU, KOTOpPbIE NIPHUMEHSIOT HE TOJBKO I aHajdu3a JaHHbIX MU IOCTPOCHMS
IPOrHOCTUYECKUX MOJIENEeH, HO W Ha JTale CO3AaHMUSI MYJIbTUCEHCOPHOM CHUCTEMBI, B
YaCTHOCTH, JUIsl ILJJAHUPOBAHUS SKCIEPUMEHTAa W ONTUMHU3ALMM KaHaloB. ONrTuuyeckue
MYJIbTUCEHCOPHBIE aHAIM3ATOPBI IIPEIHA3HAYCHHBI JJIs PEILIEHUSI MHOTUX 3a/1a4 OIpeAeICHUS
KaK MHJIMBUYaJbHBIX BEIIECTB, TaK M 00OOIICHHBIX XUMUYECKHUX TTOKa3aTeleH.

B noxmane mokaszanel ocHOBHBIE oTinudwsi OMC OT TpaguIMOHHOW J1a00paTOPHOMA
CIIEKTPOCKOIIUH, PACCMOTPEHbl TEHACHLIMH PA3BUTHUS MYJbTHCEHCOPHOTO IOAXO0Ja B
ONTUYECKOM CIEeKTpaJbHOM aHanusze. [lpuBenennl mnpumepsl aeiictByromux OMC u
WCCJICIOBAHUIM B PA3IMYHBIX MPAKTUYECKUX OOJIACTAX, WILIIIOCTPUPYIOIIUE HMX OTPOMHBIN
MOTEHILIMAJI B COBPEMEHHOM aHATUTUYECKON XUMUMU.
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AHanuTnka u gnarHocTuKa c nepectpanBaeMbiMU
ANOAHbLIMU Na3epamMn.

bonvuwios M.A.
HUnemumym cnexkmpockonuu PAH, 2. Mockea
mbolshov@mail.ru

Huonnsle nazepel ([JI) ¢ mepectpanBaeMol IIMHON BOJIHBI M3JYyYEHHUS ILIMPOKO
UCIIONIB3YIOTCS B CaMbIX Pa3sHOOOpa3HbIX O00JACTAX AHATUTHUYECKOW CIEKTPOCKONMHH U B
JIOKaJIbHOM M JTUCTAaHUMOHHOM nuarHoctuke. OcHOBHbIMHU jaoctomHcTBamu [IJI siBisitorcs:
Manas mupuHa JuHuM usnydenus (~ 10 E-4 um), nmocratouHas Juisi MHOTHX HPUIIOKEHUI
cpelHss MOIIHOCTh u3inydeHus 10 100 MBT, BO3MOXHOCTH OBICTPON NEPECTPONKU JUIMHBI
BostHBI (0 100 MI'1r), mamast pacXoauMOCTh M3JIy4Y€HHUs, TIO3BOJISIONIAsS TPAHCIIOPTUPOBATH
IMy4OK J1a3epa Ha OOJBIIHME pACCTOSIHHSA, Majble rabapHuThl, OTHOCHUTEIHHO HEOOJbIIas
CTOUMOCTH. DTH JIOCTOMHCTBA 00yciIoBUIM ycnemHoe npumenenue JJ1 mist sxonoruueckoro
MOHMTOPHUHIA, KOHTPOJII TEXHOJOTMYECKHX IPOLECCOB MPOM3BOACTBA YUCTBHIX BELIECTB,
JTUCTAHIIMOHHOTO, OECKOHTAKTHOTO OINpEeNieHUs MapaMeTpOB TOPSYUX U OMACHBIX 30H,
JTMarHOCTHKY ITPOLIECCOB TOPEHMSI B KAMEPax BHYTPEHHEIr 0 CrOpaHus U B CMEIINMBAIOIIUXCS J10-
Y CBEPX3BYKOBBIX MIOTOKAX TOIUIMBA U OKUCIUTEIIS.

B noxnane OyayT KpaTKO OINMCaHbl OCHOBHbIE XapakTepuctuku J{JI, mpuHUMIBI HX
paboThl U METO/IBI ONTyUeHHUsI KOHeYHOU nH(popManuu 06 uccieayeMsbIx mpoueccax. Hanbonee
pacrpocTpaHeHHBIM  BapuaHTOM  ucnoib3oBanus  J[JI  sBmsercas  aGcopOrumoHHas
cnektpockonus (IJIAC). ByayT kpaTko paccMoTpens! paznudnbie BapuanThl JJJIAC ¢ npsMbim
JETEKTUPOBAHUEM MPOILEIIIErO Yepe3 CPely Ja3epHOro U3JIyUYEeHUs U pa3IudHbIe BApUAHTHI
MOJYJISAIIMOHHOM CHEKTPOCKONMUHU, a Takke OOCYXIeHbl JOCTOMHCTBA W HEIOCTaTKU
pasznuusbix BapuanToB /IJIAC. BynyT npuBesieHbl OCHOBHBIE NTPpUMEPHI Hcnoiab30BaHus JJI:
OIpeEIICHNE TPUMECHBIX MOJIEKYJISIPHBIX KOMIIOHEHTOB I'a30BBIX CMECEH ITPU MPOU3BOJCTBE
YUCTBIX TIa30B, CKPUHUHIOBAas JMAarHOCTUKA 3a00JIEBaHUN 110 BBIIBIXaEMOMY BO3AYXY
NalMeHTa, 1eTeKTUPOBaHNE yTeUeK ra30B Ha MaruCTpaibHbBIX TPYOOIpOBOIaX, OECKOHTAKTHOE
orpeziesieHue TEMIIEpaTyphbl U 1aBJICHUS B PAa3JIMYHBIX 30HaX TOPEHUSI.
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CnekTpomeTpuyeckme bmoaHanuTn4YeCKmne CUCTeMbl
C UCNONb30OBaHUEM HaHO4YaCTUL,

I[3anmues b.b.
Hncmumym 6uoxumuu um. A.H. baxa, ®UL] buomexnonocuu PAH, 2. Mockea

dzantiev@inbi.ras.ru

HanouacTuiis! sBisitoTcst 3 PpeKTUBHBIMUA HOCUTEISIMU JJ1s1 CIIEIU(PUUECKUX PEareHToB
U MapkepamH B OnoaHanuTH4yecknx cuctemax. CylecTByloliee pasHOOOpa3ne HaHOYACTHIL
MO3BOJIIET HCIOJNB30BaTh (oToMeTpuueckue u GIyopuMETpUUYECKUe U3MEpPEHUs s
BBISIBJICHUST MOJU(UKAIMK TOBEPXHOCTH HAHOYACTHI[ M WX BKIIOYEHHUS B pa3IUYHbBIC
MEXMOJIEKYJIIpHble KOMIUIEKChl. OAHAKO 4TOOBI MPUMEHSTh B3aUMOICHCTBUS C y4acTHEM
HAHOYACTHUI[ M PELENTOPHBIX MOJIEKYJ B aHAJUTUYECKUX CHUCTEMax C BBICOKOU
YYBCTBUTEJIHHOCTBIO M BOCIPOM3BOJAUMOCTBIO, HEOOXOAMMO H3Y4YEHHE 3aKOHOMEpPHOCTEH
ONTHUYECKUX HW3MEHEHHUH, OMHCAaHUE WX CBSI3M C pasMepaMu U (POpPMOIN HCIOIB3YEMBIX
HAHOYACTHI], COCTAaBOM KOMILIEKCOB HaHOUYACTHI[a—penenTop. B coolbiieHnn paccMOTpEeHbI
pa3lIUYHbIE TPYMIbl CIEKTPOMETPUUYECKUX OMOAHATUTUYECKUX CHUCTEM C HCIOJIb30BaHUEM
HAHOYACTHII, IPUHIIMIIBI UX (YHKIIMOHUPOBAHUS U 33]1a4l HOBBIX Pa3pabOTOK.

OxapakTepu30BaHbl HAHOYACTHUI[BI PA3HOTO COCTaBa, pa3sMepoB U (GopMbBI, UX
ONTUYECKHUE CBOWMCTBA, BKIIOUYEHUE B BBIABIEMbIE ClEUU(DUUECKUE KOMIUIEKCH H
BO3MOXKHOCTH TPUMEHEHHUs KaK ONTUYECKHX MapkepoB. CoOMOCTaBICHO BBISBICHUE
KOMIUIEKCOB II€JIEBBIX AHAJIUTOB CO CHEUU(PHUUECKUMU AHTUTEIAMH, MEUYECHHBIMU Pa3HBIMHU
BHUJIaMU HAHOYACTHII M WX KOMIUIEKCAMH, B MEMOpaHHBIX AaHAIUTUYECKUX CHCTEMax.
PaccMoTpeHbl aHANUTUYECKUE CHCTEMbI, OCHOBAHHBIE HA arperanuv MOAU(PHUIIMPOBAHHBIX
pELENTOPHBIMA MOJIEKYJIaMA HAHOYACTHUI, TPOUCXOJAIIEH TMpPU CBSA3BIBAHUM aHAIUTa U
BBI3BIBAIOIICH CIBUT CIEKTPOB moruomeHus. (OxapakTepu3oBaHa pealu3alus Mpu
crienuPuIeckoM KOMIUIEKCOOOpa30BaHUM TEpPEeHOCa JHEPruu Mexay ¢uyopodhopoMm u
HAHOYACTHIICH, TMO3BOJISIIONIAs OIEHUBATh COJEp)KAaHUE aHallUTa B MPoOe MO HW3MEHEHUIO
bayopecieHiimu.  BakHBIM  NPEUMYIIECTBOM  OTHUX CHUCTEM  SIBIIIETCS  TIPOBEIICHUE
TECTUPOBAHUS B OJHY CTaauI0, 0e3 100aBIeHUS JAOMOIHUTENBHBIX PEareHTOB U pa3ieleHUs
MPOAYKTOB aHATUTHYECKUX B3aUMOICHCTBUM.

JlaHHbIE B3aMMOJEHCTBHS MCCIEAOBAHBI AJII HU3KOMOJEKYJISAPHBIX (MOHBI TSKENbIX
METaJUIOB, MUKOTOKCHHBI, aHTUOMOTHUKH ), BHICOKOMOJIEKYJISIPHBIX (O€JIKH — TMarHOCTHYECKUE
OroMapkepbl) U KPYIHBIX KOPIYCKYJISPHBIX (KJIETKH MUKPOOPTaHU3MOB, BUPYChl) AHAJTUTOB B
COUETAaHWHM C AaHTUTENaMH U anTaMepaMd B KadecTBe OHOpPELENTOPHBIX MOJEKYII.
CormocTaBieHbl  pa3Hble TMpemapaThl MOAUQPUIIMPOBAHHBIX HAHOYACTHI], YCTAHOBJIECHBI
TpeOOBaHUS K HUX pa3MEpPHBIM XapaKTepUCTHKAM M COCTaBy IMpH OHMOAHATUTHYECKOM
npuMeHeHuu. [IpoaHamu3upoBaHbl TEOPETUUYECKHME OTpPaHUYCHHS TMPENEIOB OOHAPYKEHUS
AQHAJIUTOB MPHU POTOMETPUUECKON PETUCTPAIIUY arperallii HAHOYACTHUI[ ¥ TIPU UCTIOTb30BaHUU
HAHOYACTHI] KaK ONTUYECKHX MapKEPOB B MEMOPaHHBIX TECTaX, CIIOCOOBI TIPEOIOJICHUS ITUX
OTPaHUYEHUH C TOMOILBIO JOMOJTHUTENbHBIX peareHToB. M3yueno npumenenne PamanoBckoit
CIIEKTPOCKOIIUH JIJIS1 BBICOKOYYBCTBUTEIHHOTO CIIEKTPOMETPHUYECKOTO BBISIBICHUS Pa3TUIHBIX
coequHeHUN. PaccMOTpeHBl pe3ynbTarhl ampodanuu pa3padOTaHHBIX OMOAHATHUTHYECKUX
CUCTEM TIpH KOHTPOJE TPoO0 TPHUPOAHOW W TUTHEBOM BOJBI, CETHLCKOXO3IMCTBEHHOU
MPOJYKIIMH, TPOJYKTOB MUTAHHUS, a TAK)KE B MEITMIIMHCKOMN TMAarHOCTHUKE.

Pabomwi evinonnenvt npu gunancosoii noodepoicke Poccutickoeo Hayunoeo ®ownoa
(epanm 19-14-00370).
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Macc-cnekTpomeTpusi ¢ UHAYKTUBHO CBAI3AaHHOW NJ1a3MOM B peXxume
aHanu3a egQUHU4YHbIX YacTuUL: HOBble BO3MOXHOCTU
ANA uccriegoBaHUsi HAHOYACTUL OKpYXKaloLwen cpeabl

Epmonun M.C., Hsanees A.U., Dedwnuna H.H., Pedomos 11.C.

Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccuiickotl
axademuu Hayk (TEOXHU PAH), e. Mockea

nataliafedyunina@mail.ru

HanouacTu1is! SIBASIOTCS HEOTHEMIIEMOM YaCThIO OKPYKAIOLIEH Cpebl, CYIIECTBYIOT Ha
HalleH IJIaHEeTe UCIIOKOH BEKOB M IPUCYTCTBYIOT B IIBbLIM, BYJIKAHUYECKOM II€ILIE U IIOYBE.
N3yuenne xumMudeckoro cocraBa u cBoiicTB HanodacTul (HY) okpyskaromieil cpeabl HOCUT
(yHIaAMEHTAJIBHBIA XapakTep KaK MpU HMCCICJOBAHUU TCOXMMHUYECKHX IPOILECCOB HX
oOpa3oBaHus, Tak U mpu olneHke ponu HY B TpaHCHOpTE MUTATENBHBIX M TOKCUYHBIX
XMMHUYECKHX 3JIEMEHTOB B OKPY’KAaIOLIEH cpefe Kak Ha PEerMoOHalbHOM, TaK M INI00AJbHOM
ypoBHe. BcerencTBue CBOMX YHHKANIbHBIX (PU3UYECKMX U XMMHYECKUX CBOWCTB, BBICOKOM
MOJABUKHOCTH B OKPY>KAIOIIEH cpejie ¥ MPOHUKAIOIIEH ClIOCOOHOCTH B KHUBbIE opranu3msl HY
TpeOyIOT TIIATEILHOTO U3yUEHUSs, YTO HAIIPSIMYIO CBSI3aHO C Pa3BUTHEM HOBBIX AaHATTUTHUYECKHUX
MOJIX0/I0B K MX XapakTepu3aluu u aHanu3y. Cienyer moa4epkHyTh, 4To (hopMa HaXOKACHUS
TOKCHYHBIX 35IeMeHTOB B HU ompenenser ux noeeaeHue U TpAaHCIOPT B OKPYXkKarolen cpese.
Tokcnunbie meMenTsl B HY MoOryT HaxoauThbes Kak B ajcopOMpoBaHHOW (opme, Tak U B
dbopMe oTnenbHBIX coeAuHeHui. PemeHue maHHON MHpPOOIEMBI OTYACTH BO3MOXKHO IPHU
IIOMOIIA METO/a MacC-CIIEKTPOMETPHUH C MHYKTUBHO CBSA3aHHOM IUIA3MOM B PEKUME aHAIIN3a
eauanuHbIX yactul (MC-UCII-EY).

MC-UCII-EY no3Bosisier aHaIM3UpOBaTh CHIbHOpazOaBieHHble cycneHsun HY u
onpenensaTe koHueHTpauuto u pasmep HY. B nacrosmee Bpems MC-HUCII-EY aktuBHO
UCIIONB3YIOT JJIs1 OOHapyKeHuss M Xapakrepu3auuu cuHTetnueckux HY mpu pemenun
UCCIIEIOBATEIbCKUX 3a7lad B pa3iMyHbIX oOnacTsax Hayku. Merox MC-UCII-EY Taxoke
AaKTUBHO HCIIOJIB3YIOT JIi OOHApy)XKeHHUs U H3ydeHMs] NoBeaeHus cuHrernyeckux HY B
00BEKTaX OKpY’Karolled Cpeibl, TOrjJa Kak MPUPOJHBIE YACTHUIIbI HE3aCITYKEHHO OCTAI0TCA
MaJIOU3y4ECHHBIMH.

B mnacrosmeit pa6ore meron MC-UCII-EY Obpin mpuMeHeH nsl OmpeesieHus
3JIEMEHTHOT'O COCTaBa U (pOpM HaXOKJIeHUsI MeTauioB U MeTaymon1oB B HY nenua BynkaHOB
Kamuatku. B pesynpraTe mokazano, uto popma Haxoxnaenus Ni, Zn, Ag, Cd, Tl, As, Pb, Bi,
Te n Hg B HY nemna 3aBucHUT OT MpUPObI 3JIEMEHTA U TUIIA ByJIKaHa. B O0JIbIIMHCTBE CilydaeB
JIAaHHBIE MeTa/ulbl U MeTamounabl coaepxkarcs B HY nenna xak B BUAE COCAMHEHUN,
a7copOMpOBaHHBIX Ha MOBEPXHOCTH mHpoknactudeckux HY, Tak m B BuAe OTAEIbHBIX
MuHepalbHbIX HaHo(a3. CornacHo naHHbIM MC-UCII-EY pasmep nanoda3z meraminos B HY
Ieruia KoJjieoserces B auamna3sone 9—74 um.

[Tpu momomu mMerona MC-U CII-EY takxe u3ydyeno pacnpenenenue Pt u Pd mexmy
bpakusIMu HAaHO- U MUKPOUYACTHI] U BOJOPACTBOPUMON (hpakiueit 10p0oKHON bl MOCKBBI.
[Tokazano, uto gonst HY Pt u Pd B MOCKOBCKO# TOPOKHOM MBUTA COCTABISET BCETO JTUIIH 1.6—
1.8%. Conepxxanue BojopactBopumoir (paknuu Pt m Pd xomebnercs B mpenenax 4—10%.
Hau6onsimee konnyectBo Pt u Pd B MOCKOBCKOI TOpOKHOM MBUTH aCCOLMUPOBAHO ¢ (ppakimeit
mukpouactull (88-94%).

Taxkum ob6pazom, meron MC-UCII-EY no3Bosser pacuMpuTh BO3MOKHOCTH aHaIN3a
HY u nomyunts 60see neTanbHy0 HHGOPMALIKIO 0 XUMHUYECKOM cocTaBe HY, uro BaxkHO mpu
OLICHKE UX IIOBEACHUS B OKPYIKAIOILEH cpeie.
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CoBpeMeHHOe COCTOsIHMe MeToAa Macc-CrneKTpoMeTpum
C MHOYKTUBHO CBA3aHHOW Nna3momn

Kapanoawes B.K., Jleiixun A.FO.2

Y Unemumym npo6nem mexnonozuu muxposnexmponuxu u ocobouucmoix mamepuanos PAH,
2. Yepnoeonoska

2000 «I'pynna Aii-Om-Cuy, 2. Mockea, WWW.imc-Systems.ru

karan@iptm.ru

Ha ceronHAmHuM 1eHb METO MacC-CIIEKTPOMETPUU C MHIYKTUBHO CBSI3aHHOM IIJIa3MOM
(MC-UCII) nosyuusn IIMPOKOE PacHpOCTPaHEHHWE M CTaJll OJHUM M3 BEAYIIUX METO/0B
3JIEMEHTHOTO M M30TOIHOIO aHaiu3a B 00JACTH aHAINTUYECKOro KOHTposid. B noxmane
MPEJICTaBICHO coBpeMeHHoe amnmnaparypaoe opopmienue MC-HUCII, o6cyxaeHO cOCTOSHUE U
HEPCHEKTUBBI Pa3BUTHSL, AaHAIUTUYECKHNE BO3MOKHOCTH M OCHOBHbIE IIPOOJIEMBI - MAaTPUUHBIE
U CIIEKTPaJbHBIC BIUSHHS, OTPaHUYEHUS, CBA3aHHBIC C MOJArOTOBKON 00pa3IoB K aHAIH3Y.
[lpuBenen kpaTkuii 0030p JMTEpaTyphl 3a IMOCIEAHME TPU Tro0Ja, MPEACTaBIECH aHAIU3
yOJIMKAMOHHON aKTUBHOCTHU 3apyOexHbIX U poccuiickux aBTopoB B obOnactu MC-UCII 3a
stoT nepuoj. [Ipencrasnena nHpopmanus O MPOU3BOAUTENAX U MOJENAX CIIEKTPOMETPOB,
JoctynHbelx B P® B Hacrosiiee BpeMs, IPOBENCH KPATKUM AHAIN3 XapakTEPUCTUK U
KOHCTPYKLIMOHHBIX 0COOEHHOCTEH MpHOOpPOB.

17


mailto:karan@iptm.ru

ATOMHO-CNeKTpasnbHble MeToAbl KaKk MHCTPYMEHT uccrieaoBaHus
CBOWMCTB U NOBeAeHUA HAHOPA3MepPHbIX MarHUTHbIX MaTepuanoB
B OMONOrMm4YecKux cucremax

Kybpaxosa U.B.
Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccuiickotl
axademuu Hayk (TEOXHU PAH), e. Mockea

HccnenoBanue moBeieHUs HAHOMATEPHAIIOB B OMOJIOTUYECKUX MATPHUIAX HAMIPABICHO
TJIaBHBIM 00pa30M Ha JIETaIbHYIO XapaKTePUCTUKY UX (hOpM U IpeoOpa3oBaHUid, KOTOPHIM OHU
MOTYT TMOJIBEPraThcs B €CTECTBEHHBIX yCIOBHsX. [IpoBeicHHE TaKUX MCCIIeIOBAaHUN TpeOyeT
MPpUMEHEHUsST HauOoJIee COBEPIICHHBIX AHATMTHYECKUX METOJOB; IIPH  OIPEIACICHUH
HAHOMATEpPHAJIOB B OMOOOpasmax 3TH TPeOOBaHUS YAOBICTBOPSIOTCS, MPEKIE BCETO, C
MTOMOIIBIO CITIEKTPOMETPUYECKUX METOJO0B, YacTO B COYETAHHH C BBICOKOA(D(PEKTHBHBIMU
METOJIaMH Pa3IECIICHUS.

B noxmane paccMoTpeHBl CHOCOOBI MOMYYeHHs] W BUIbl MArHUTHBIX HAHOYACTHUIL
(MHY), nepcrieKTUBHBIX 11 OMOMEIUIIMHCKIX UcciienoBanmii. O003HaueHa CBSA3b CTPOCHUS
Y CBOMCTB YacCTHIl ¢ 00JIACTAMH MX MPUMEHEHHS B MEAUITMHCKON TUArHOCTUKE U OMOaHaJn3e.
Ocoboe BHUMaHHe yaeneHo MHY, coxepkamum OJaropogHble METaUIbl B KadeCTBE
OMOMapKepoB WM JEHCTBYIOIIEro BellecTBa. PaccMoTpeHbl OMOMEIUIMHCKHE 3aayH,
peanusyemsle ¢ noMoubo MHY, n ananuTHyeckue myTH peleHns dTUX 3a1ad.

OO6o00mIeHbl JaHHBIE O MPUMEHEHHWU TMPSAMBIX M KOMOWHHPOBAHHBIX aTOMHO-
cnektpanbHbix  MetonoB  (ETAAS, ICPMS, HRICPMS, spICPMS, scICPMS), B
OMOMEIUITMHCKUX UCCIIEIOBAaHUSX. PacCMOTpEHBI SKCIIEpUMEHTATbHBIC MTOAXO/bI K U3YUYCHHUIO
noBeneHus u mpespamiennin MHY in vitro u in vivo. IloguepkHyTa KitoueBas poOJIb
MpoOONOATOTOBKY B AKCIICPUMEHTAIIBHOM MOJIeTupoBaHuu moseneHuss HY B Ouonornyeckux
cpenax. Iloka3aHbl OCOOEHHOCTHM TIOJATOTOBKH TIPH OMNPEACIICHUH PACTBOPEHHBIX U
HaHOpa3MepHBIX (GopM B OMOOOBEKTaX METOJaMU AaTOMHOW crekTpoMeTpuu. OIeHEHbI
MEePCIEKTUBBl KOMIUIEKCHBIX HccienoBanuii nmoeaenuss MHY B CloOXHBIX OMOIOTHMYECKUX
CHCTEMaXx.
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KHUru no aToMHOMY cnekTpanbHOMYy aHanusy

Ilynviwes A.A.
Ypanvckuii @edepanvuwiii ynueepcumem umenu nepsozo Ilpesuoenma Poccuu b.H. Envyuna,
2. Examepunoype

pupyshev@gmail.com

B mMupoBoii HayqHOH JHTEpaType NMEeTCsl OTPOMHOE KOJIMYECTBO KHUT 110 Pa3InYHbIM
HalpaBJICHUSIM aTOMHOTO CIIEKTPaJIbHOTO aHAJIN3a, JOCTYIT K KOTOPBIM OBIJI MaJIOAOCTYTIEH, a
MPAKTHYECKH — HEOCTYIIEH JUIsl poccuiickoro untatesis. OKHO BO3MOXKHOCTEH 10CTyIa K 3TUM
KkHUram B (hopmarax .pdf u .djvu npuoTkpbuIoCch B CBs3M ¢ pa3BuTueM HTEpHeTa.

B noknage mnpencraBieHbl MPUMEpPbl KHUL, PAH)KUPOBAHHBIX 10 PA3IUYHBIM
HalpaBJICHUSIM aTOMHOTO CHEKTPAJIbHOTO aHajHu3a: arOMHO-a0COpPOIMOHHAs W aTOMHO-
diryopeciieHTHas CIIEKTPOCKOIINS, aTOMHO-3MUCCHOHHAs CIIEKTPOCKOIIUS € IJIaMEHEM, 1yToii,
WCKpPOM, MHIYKTUBHO CBA3aHHOW IIJIa3MOM, TICKOLIUM Pa3psioM U MUKPOBOJIHOBOW IIa3MOM,
MacC-CIIEKTPOMETPHS ¢ MHAYKTUBHO CBSI3aHHOM IJ1a3MOM, CIIEKTPOMETPHS Ja3epHON HMCKpbI
(Laser-Induced Breakdown Spectroscopy), (Cavity-Ringdown Spectroscopy), Tabmuier u
aTJIachl aTOMHBIX U HOHHBIX CIIEKTPAJIbHBIX JIMHUH, a TAKXKE MOJIEKYJISIPHBIX MOJ0C, TPHUOOpHOE
OCHAIIleHHe, crieKTpodu3uka u ap. (paccMotpeno 6oinee 5000 KHUT, BpEMEHHON UHTEPBAT OT
1870 r. 1o HamIero BpeMeHH - CM. HuXke mpumep). Bee kHuru 0630pa peaabHO MpUCyTCTBOBATIN
B MHTEpHETE M UMENH TPSIMOM JOCTYTI.

Joachim Nolte
DIE

SPECTRALANALYSE ICP Emissionsspektrometrie
- fur Praktiker

ANWENDUNG AUF DIE STOFFE DER ERDE Grundlagen, Methodenentwicklung,

_— Anwendungsbeispiele

NATUR DER HIMMELSEURPER,

Zweite Auflage

CRMRINFASSLICH DARGESTELLT

Wi

Dr. H. SCHELLEN,

BINICTON BER BALSRLE | 4 50 GHLY

MIT 19 ¥IOUREN [N HOLBSORNTF, ©
9 FARBIGEN BPECTRALYAPELY UND 4 FORTRAITE.

BRAUNSCHWEIG,
DRUCK UND YEBLAD YON GEQROE WESTERMANK.
1510,

1870 . 2021 r.
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MonekynsipHas Macc-cneKkTpoMeTpusi B 6MoaHanuTU4YeCcknx
nccrnegoBaHUsAIX

Casenvesa E.U., Jlenunckuii M. A., Kapaxkawes I'.B.
HUU I'ueuenvt npopnamonozuu u sxonocuu yenoseka ®MBA Poccuu, o. Cankm-Ilemepoype

BricokoaddexTrBHas KUAKOCTHAS XpoMaTorpadus B cOUeTaHUM C TaHAEMHOU Macc-
criektpomeTpueil  Boicokoro paspemenus (BOXX-MC/MC BP) craHoBuTcs HaJeKHOM
QIbTEPHATUBOW HMMMYHO(QEPMEHTHOMY aHAJIW3y MpPHU ONpeleNeHHH OWOMOJIEKYN H HX
MoaudUKaIMi B CI0KHBIX Ononorudeckux oodpasmax. BOXX-MC/MC BP ucnonssyercs mist
IIEJIEBOTO OMpeesieHHs] OnOMapKepOB MOCPEICTBOM BATHIUPOBAHHBIX METOJHK, a TAKKE IS
CKpUHHUHIa MOTEHIMAIbHBIX OMOMapKepoB B paMKax HeleneBoro moaxona. IIpencraBiser
MHTEpPEC PAaCCMOTpPEHHUE ABYX Pa3NUUYHBIX creHapueB npumeHenus BIXX-MC/MC BP mis
UACHTU(DUKAIIMN MaKPOMOJIEKYJISIPHBIX aIyKTOB KCEHOOMOTHKOB: 1) ompezeneHue aaayKToB
U3BECTHBIX KCEHOOMOTHMKOB C HEYCTAaHOBJICHHBIMU OHOMOJIEKYJIaMH U 2) OIpejesieHue
aJJIyKTOB HEU3BECTHBIX BELIECTB C U3BECTHBHIMH O€IKaMU B OIPEIeICHHBIX CcailTax
CBSI3bIBAHUS.

Cuenapuit 1) Obu1  peasin3oBaH MpU  TMOUCKE OHUOMApKEPOB  HKCIO3UIIUU
MHUKPOCKOTIMYECKHX TPHUOOB M pacTeHUI K CHIBHBIM 3JekTpoduaam. Uupopmanus o Tom, ¢
KakKuMH OellkaMH U B KaKUX JIOKAlUAX MOTYT OOpa3oBBIBATHCS aAAYKThI, OTCYTCTBOBAja.
XHMMHYECKOE MOJEIMPOBAaHUE TPEUIaraio MHOXKECTBO BAapUAHTOB, OSKCIIEpUMEHTAJIbHAS
nepernpoBepka KOTOPBIX 3aHsuia Obl rojbl. Mbl OTAENUIN OENKOBYIO 4acTh OMOCYOCTpaTOB,
HKCIIOHUPOBAHHBIX KCEHOOMOTHKAMHU, M MPOBEIM THIPOIU3 IpoHa30M. JleTeKTupoBaHUE
AQHAJIMTOB B THAPOIIM3ATE IPOBOAUIIOCH B 2-X pexknMax. Ha atane oOHapyKeHUS IPUMEHSIIOCH
MIOJTHOE CKaHUPOBaHKME HOHOB B nana3one m/z 70-1000. AHaiu3 CieKTPOB BBISIBUII HECKOJIBKO
MOHOB CO 3HAUYEHUSMU M/Z, KOTOPbIE MOXKHO OBLJIO OTHECTH K aJAyKTaM KCEHOOHMOTHUKOB C
LUCTEMHOM, CEpUHOM M THUPO3MHOM. 3aTeM aHanu3 Obll mpoBeaeH B pexume MRM c
UCTONb30BaHUEM  Oojiee  BBICOKORHepreruueckoil  C-IOBYHMIKM ¢ JUccolManuei,
AKTHBUPOBAHHON COYAAPEHUSIMH, C LIEJbIO MOJyUYEHUSI MOHOB-TIPOJYKTOB, XapaKTEPHBIX IS
aJTyKTOB THPO3UHA, IMCTEHHA U CeprHa. J[nama3oHbl ckaHupoBanus: m/z 50-345; m/z 50-275;
m/z 50-265 ans aaayKTOB TUPO3WHA, IIMCTEHHA U CEPUHA COOTBETCTBEHHO. J[JIs1 MpoHa3bl He
CYLIECTBYET CHEIU(PHUUECKUX CANUTOB pacUIeIJICHHs, U MOJy4yaeMble MENTHAHbIE CerMEHTHI
ABIIAIOTCA ClydyalHbIMU. ['Mmore3bl Ay UAEHTHU(QUKAUMU OENKOB M CalTOB 00pa3oBaHUS
KOBAJEHTHBIX  aJAYKTOB, MOTYT OBbITb C(GOPMHUPOBAHBI METOJAMU  XMMHUYECKOIO
MOJICTTUPOBAHUSI C BBICOKOM BEPOSTHOCTHIO M OTPAaHUYEHHBIM HAOOpOM allbTePHATUBHBIX
BapHaHTOB.

Cuenapuii 2) peanuzyetcs npu ucnonb3zoBanuu Metoa BOXX-MC/MC BP B pexxume
«pparmenrauun Bcex HOHOB» (AlF) nns uneHTudukanum QparMeHTOB OIpeneIeHHBIX
OMOMOJIeKYJ, MOAM(DUIMPOBAHHBIX HEW3BECTHBIMM KceHOOMOTHKamu. Ha mepBom »tame
MCCJIEIOBaHMSI TPOBOAMIIN (PparMeHTAIINI0 HE KOHKPETHBIX HOHOB-TIPEAIIECTBEHHUKOB, a BCEX
VMOHOB, IONAJAIIMX B 3aJaHHbIM JAMana3oH MaccoBbIX 4yucen. Ha BropoM srtame -
oOHapy»XeHHe XapaKTEepHbIX IJS aJAyKTOB ONPEIECIIEHHBIX OMOMOJEKYJ MPOIYKT-HOHOB U
YCTaHABIMBAIM  BpPEMEHa  yACpKHBaHHS  OMOMapKepOB-KaHIUAATOB, TIOCIAE  YEro
YCTaHABJIMBAJIN COOTBETCTBYIOLIUE HOHBI-MPEAMIECTBEHHUKN U (OPMHUPOBATIN THUIIOTE3Y O
CTPYKTYpE KCEHOOMOTHKA.
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MeToabl Macc-cneKTpoMeTpun B 6MoaHanUTUYECKUX
nccrnegoBaHUsIX

Temepoawes A.3., Azapan A.A., I'awumosa 3.M.
Kybanckuii cocyoapcmeennwiii ynueepcumem, 2. Kpacnooap
TemerdashevAZ@gmail.com

CoBpemeHHblE OHOAHATMTUYECKHE MCCIEIOBAaHUS BO-MHOTMX Cily4asX TpeOyroT
NPUMEHEHHUS METOJIOB XpOMaTorpauu U Macc-CIIEKTPOMETPUH, 00ECTIEYMBAIOIIUX BBICOKYIO
TOYHOCTb M HAJIeKHOCTh aHaIM3a. B 3aBUCHMOCTH OT mpecieayeMbIX LeNel, UCCIeI0BaHus
MOTYT HOCUTH KaK LIEJIEBOH, TaK M HereneBor xapakrep. OJHAKO HEMaJIOBaXHBIM aCIEKTOM
COBPEMEHHBIX HCCJIEIOBAaHUN CTAaHOBUTCS MHMHHUMM3AIMS BO3MOXKHOCTEH BO3HUKHOBEHHS
JI0KHOMOJIOKHUTEIBHBIX PE3yJIbTaTOB HccienoBanus. OT4acTH, MOBBIIICHUIO HAJCKHOCTH U
TOYHOCTH, B 3TOM ciydae, cinyxkaT kputepuun FDA u WADA, nosponsioniye Ha 3Tare
pa3paboTku OMOAHATUTUYECKUX METOAMK MPHUHSATH BO BHUMAHHE DPAJ KIIOYEBBIX ACIEKTOB,
CKa3bIBAIOIIMXCS HAa Pe3yJIbTaTaX UCCIICJOBAHMS.

B noxnane paccMOTpeHBI aCTIEKThI TIPUMEHEHHUSI COBPEMEHHBIX METO/I0OB XpOMaToMacc-
CHEKTPOMETPHUH B IENIAX MPOBEACHUS OMOAHAIUTUYECKUX MCCIECTOBAHMM, BKIIOYAs! CIIOCOOBI
MOJTOTOBKH P00 K aHATU3Y, a TAK)KE Pa3IMYHbIC TIOAXO0/IbI K JCTEKTUPOBAHHUIO AHAINUTOB.

Oco0oe BHHMaHHE YAENEHO HELEJIeBOMY CKPHUHHHIY C HCIIOJIb30BAHHEM Macc-
CHEKTPOMETPHUH BBICOKOTO paspemeHus. Iloka3aHo, 4TO BapHATUBHOCTH KOHIIEHTPAIHA
AQHAJIUTOB HEPEJKO BJIEUET 3a CO0O0M HEOOXOIMMOCTh aJaNTAllH CXEM MPOOOIOITOTOBKHU, YTO
ABTOMATHYECKH BJICUET 32 COOOM Mepexo] OT MOAX0/Ia TOUCKA KHEU3BECTHOTO B HEM3BECTHOM»
JIEJIaeT ero «MOMCK YAaCTUYHO M3BECTHOTO B YaCTHMYHO HM3BECTHOM», TaK Kak Jo0as cxema
poOOTIOATOTOBKM BJIEYET 3a cO00M HEOOXOIMMOCTh ydeTa (DPM3MKO-XMMHUYECKHUX CBOWMCTB
AQHAJIUTOB.

[Toka3aHbl BO3MOXHOCTH W OTPAaHHYEHHS, CBS3aHHBIE C WHCTPYMEHTAJIbHBIMHU
0COOEHHOCTSIMH COBPEMEHHOI'O aHAIUTHUYECKOTO0 O0OPYIOBaHUS, OTMEUEHBI IMEPCIEKTUBBI
JAbHENIIET0 pa3BUTHI HANIPABJICHUS KaK IIEJIEBOTO, TAK M HEIeJIEBOTO CKPHHUHTA.

Hccneoosanus npogoounucsy 6 pamkax evinoninenus npoekma Poccutickoco nayunozo
¢onoa u Kybancrkoeo mayunoeo ¢onoa Ne 22-13-20018 ¢ ucnonvzosanuem HaAy4HO2O
obopyoosanus LIKII “Oxonoco-ananumuyeckuil yeump” Kybanckozo eocynugepcumema.
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HaHOCI'IeKTpOCKOnVIﬂ N HAHOAQHAJTIUTUKA — BO3MOXHOCTM,
orpaHnyeHumAa n nepcCcneKTuBbI

HImuwvixkos C.H.

Capamosckuii HAYUOHATLHBLI UCCIe008AMENbCKULL 20CYOAPCMBEHHbIU YHUBEPCUMen
um. H.I'.Yepuvrwesckozo, e. Capamos

shtykovsn@mail.ru

CymecTByeT NPUHLMIIMAIBHOE pa3jinyle MeXJIy OOBEeMHBIMH MaTepualaMu U
Hanomatepuasiamu (HM), koTopoe BbIpaxkaeTcsi B pa3jinuvuy NapaMeTpoB, HEOOXOIUMBIX IS
UX XapakTepucTUKU. [l MNepBbIX HAJ0 3HATh MX XUMMYECKHH COCTaB, CTPYKTypy H
KOHIICHTPALIMIO COCTABIIIOMUX KOMIOHEHTOB. HM 3HaunTenbHO Ooiiee ClIoKHBIE OOBEKTHI U
JUIS UX XapaKTePUCTUKU TPeOyeTcsl Kak XUMHUecKas (COCTaB, XapaKTEpPUCTHKHU ITOBEPXHOCTH,
MaccoBas W/WIM YHCIOBas KOHIEHTpAalMs HAHOYACTUI, HaJM4We B HUX IPUMECEH,
pPacTBOPUMOCTh, CTAOMIIBHOCTh BO BPEMEHHM), TaK U (u3ndeckas (pa3mep, pacrpeesieHue o
pasmepam, Qopma, IUIomaab U MOP(HOIIOTUS TOBEPXHOCTH, KPUCTAJUIMYECKAs CTPYKTYpa,
arperaiysi Bo BpeMmeHH) uHpopmanus. Kiaccuueckas onTuyeckass MUKPOCKONMS H3-3a
TU(pPaKIUU CBETa HE TO3BOJISIET PA3JENUTh J1BA OOBEKTa, HAXOMSIIUXCS HAa PACCTOSHUH,
MEHbILIEM, YeM II0JIOBUHA JUIMHBI BOJHBI MAJaloOIero CBeTa W peuarb 3TH MPOOJIEMBI.
HaHnocnekTpockonusi — HOBO€ HalpaBlieHUE, KOTOPOE OOBEIUHSAET METObI CIIEKTPOCKOIINH,
NO3BOJISIOIIME  UCCIIEAOBAaTh WM  XapaKTepu3oBaTh  OOBEKTHI €  HAHOMETPOBBIM
IIPOCTPAHCTBEHHBIM  pa3pelleHHeM. OTH METOJbl JIal0T BO3MOXHOCTb  IPEOJOJIETh
OrpaHUYEHUsl JU(PPAKUUOHHOrO Oapbepa M  HUCCleAOBaTh (yHIAMEHTAJbHbIE SBICHUS B
HEOPraHMYECKUX M OHOJOrMYeCKMX HAaHOOOBEKTaX, HAHOMAaTepHanax, MeramarepHaiax,
MeX(a3HbIX TOBEPXHOCTAX M TOHKUX IJICHKaX, IOMOrasi peliars IpodjaemMbl B OMOMEIUIIUHE,
FETEPOr€HHOM KaTaJli3€, HAHOTEXHOJIOTUAX, NpeoOpa3oBaHUM U XPAHEHUM DSHEPIUH,
KOPPO3MH, XUMUYECKUX 1 OMOXUMHUECKUX JaTuyuKax U ceHcopax. B EBpomne B Teuenue 5 net
paborana nporpamma COST Action "NanoSpectroscopy" (MP1302), o0beaunsBiias onsit 35
CTpaH IO BCEM acleKkTaM HaHocnekTpockonuu B Y®d/Bugumom/6mmxnem MK nuanasonax.
bnarogapss MOHMMaHUIO M KOHTPOJIIO MOJIEKYJISIPHO-TJIA3MOHHBIX B3aUMOJICHCTBUI OBbLIN
pa3paboTanbl 3 PEeKTUBHBIE TOIXOABI K BO30YKICHNIO, MAaHUITYJIMPOBAHHIO, BU3YaIM3allUU U
aHIN3Y MOJIEKYJl. OTH JOCTH)KEHHS, B CBOIO OdYepelb, MPHUBEIM K MOSIBICHUIO
YyBCTBUTEIbHBIX AHATUTUYECKHMX MHCTPYMEHTOB M NEPEIOBBIX HAHO(POTOHHBIX YCTPOWCTB,
TaKUX  KaK  CBEPXUyBCTBUTEIBHOE  ONTHUYECKOE  30HJIMPOBAHUE,  CIHEKTPOCKOMUS
KOMOWHAIIMOHHOI'O PACCESIHUSI C TOBEPXHOCTHBIM INIA3MOHOM, (JTyOpECLEHIIHS C IIa3MOHHBIM
yCHUJIEHHUEM, HaHOpa3MEpHBIE JIa3ephl, CBEpXObICTpasi ONTUYECKAss MOAYJISIIMS U IJIa3MOHHO-
CTUMYJIMpOBaHHasi HaHOXUMHUA. K HaHOCHEKTPOCKONUHM OTHOCST METOJbl KOMOWHAIIMOHHOTO
paccestHus ¢ ycuneHueM Ha koHuuke kaHtuieBepa (TERS) n komOunanmonHoe paccesiHue ¢
ycwiieHueM Ha noBepxHocTu (SERS), ycuiieHHyr0 NMOBEpXHOCTBIO CHEKTPOCKONMIO MOTEPh
sHepruu 3nekTpoHoB (EELS) u psa npyrux, koropsie OyayT npoaHaTu3UpOBaHbI B TOKJIA/IE.

Paboma evinonnena npu noooepacke PH®, npoexm Ne 21-13-00267
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Ponb cnekTpockonuu B XxapakTepu3auuu, cTaHgapTusaumm,
MeTpPOoNiorMu U cosgaHum o6pasuoB cpaBHEHUA HAHOMaTepuarnos

HImuwvixkos C.H.

Capamosckuii HAYUOHATLHBLI UCCIe008AMENbCKULL 20CYOAPCMBEHHbIU YHUBEPCUMen
um. H.I'.Yepuvruesckozo, e. Capamos

shtykovsn@mail.ru

CymecTByeT NPUHLMIIMAIBHOE pa3jinyle MeXJIy OOBEeMHBIMH MaTepualaMu U
Hanomatepuasiamu (HM), koTopoe BbIpaxkaeTcsi B pa3jinuvuy NapaMeTpoB, HEOOXOIUMBIX IS
UX XapakTepucTUKU. [l mepBbIX HAA0 3HaThb MX XUMHUYECKUH COCTaB, CTPYKTYpy U
KOHIICHTPALIMIO COCTABIIIOMUX KOMIOHEHTOB. HM 3HaunTenbHO Ooiiee ClIoKHBIE OOBEKTHI U
JUIS UX XapaKTePUCTUKU TPeOyeTcsl Kak XUMHUecKas (COCTaB, XapaKTEpPUCTHKHU ITOBEPXHOCTH,
MaccoBasi W/WJIM YHCIIOBAsi KOHIEHTPAIMs HAaHOYACTHII, HAJIMYNE MMPUMECEH, paCTBOPHUMOCTb,
CTa0WJIBHOCTh BO BPEMEHM), Tak U (uznuyeckas uHpopMmanus (pa3mep, pacrpelieieHue 1o
pasmepam, Qopma, IUIomaab U MOP(HOIIOTUS TOBEPXHOCTH, KPUCTAJUIMYECKAs CTPYKTYpa,
arperanusi BO BpeMeHH). IT0 HEOOXoquMo Juis obecnieueHust Toro, 4roosl HM ¢ moxoxum
COCTaBOM, HO C pa3HbIMU (PU3MYECKHUMH CBOMCTBAMH, MOXXHO OBUIO OTIMYUTH APYT OT JIPyTa.
Bei0op MeTon0B xapakTepu3aluM W aHaiM3a s KoHkpetHoro HM 3aBucuT oT cocraBa
MaTepuaia U Cpesibl, B KOTOPOH OH HAXOJUTCS, a Takke 00JacTu U Leiu npuMeHeHus. s
kommepueckux HM HeoOXoauMbl cTaHIapTHBIE METOJbl KOHTPOJS MX KayecTBa M METOJbl
MEXJIa0OpaTOPHOIO0 CpaBHEHUS! B LEJAX OXPAaHbl OKPY)KAIOIIEH Cpelbl, OXpaHbl Tpyla U
TEXHUKU 0€30IacHOCTH, a TaKKe JUIs creruduKanui MaTepuaigoB HpU UX HUCHOJIb30BaHUU
norpedutensmu. Heooxonumo pacmmpenne mammaountaemoit cuctembl [IUPAC International
Chemical Identifier (InChl) nnst unentudukanuu HanomarepuanoB. Ilepsas Bepcust InChl
OXBATBIBACT MEPBOHAYAIHHBIN HA0OP CBOMCTB HAHOMATEPUAJIOB, BKJIIOYAsi COCTaB, pa3Mep U
dopMy, KpPUCTAJUIMYECKYIO CTPYKTYpy M XHMHIO TOBEPXHOCTH, HO €IIe He BKIOYaeT
JUHAMHYECKHE CBOICTBA, HA KOTOPBIE BIUSAET OKpYyXarollasi cpesia, TakKhe Kak arjiomepanus,
pacTBopeHHe U 0Opa3oBaHue OenKoBbIX KOpoH. [lyist obmeit xapakrepuctukn HM ncnomns3yror
TUIIUYHBIE METOJIbI 0OBEMHOI0 3JIEMEHTHOIO aHaju3a Heopranuyeckux HM rakue kak AAC,
NCTI-O9C n UCII-MC. Coueranue 3JIeKTpPOHHON MUKPOCKOIIMH C TAKUMH MeTogamMu Kak EDS
wm EELS naror mupopMaiuio o0 snementax u crpykrype HM u Hapsay ¢ spICP-MS,
MO3BOJISIIOT OINPEJIENIATh COCTaB OTJIENBbHBIX YaCTUI[ B COYETAaHUM C MX pa3Mepamu U (popMoil.
Jlns XxapakTepuCTUKU XUMUYECKOro cocTaBa noepxHoctu HM, npupoasl GyHKIMOHATBHBIX
IpyNI, CTPYKTYpbl XUMHMUYECKUX cCBsizell wucnonb3ytoT Mmeroabl SIMS, XPS u OXE
CIIEKTPOCKOIINHU, a TaKKe TaKhue HaHocmeKkTpockonuueckue metonbl, kak TERS, SERS, SE-
EELS B ckanupymoleM npocBeyuBaromieM 3iekTpoHHoM Mukpockone (STEM). byner nana
uHpopMalisg O 3aKOHOJAATENbHBIX JOKyYMEHTaX B oOsactu wucnosb3oBaHus HM, wux
METPOJIOTHH, XUMUUYECKOM COCTaBE BBIITyCKaeMbIX 00pa31oB cpaBHeHus U gokymeHnTax MCO.
Ocob6oe BHUMaHME OyIeT yIeTIeHO OCOOCHHOCTSIM OTIPE/IeTICHNS HAHOMATEPHAJIOB B IMHIIEBHIX,
(apMaleBTUYECKHX, KOCMETHYECKUX OOBEKTaX B COUYETAHWU C METOJaMM pasfeNieHHUs |
KOHIEHTPUPOBAHUS.

Jan Labuda*, Jiti Barek, Zuzana Gajdosechova, Heidi Goenaga-Infante, Linda J.
Johnston, Zoltan Mester and Sergei Shtykov Analytical chemistry of engineered nanomaterials:
Part 1. Scope, regulation, legislation, and metrology (IUPAC Technical Report)
https://doi.org/10.1515/pac-2021-1001
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Perncrtpaums cnekTpoB BbICOKOYACTOTHOIO 35IeKTPUYECKOro Toka B
KaTyluKe UHAYKTUBHOCTU — HOBbIA CNOCOO XMMUYECKOro aHanusa

FOcvruna E.A.Y, Maxapos H. A, Xaiioykoea M.M.?, Ianuyx B.B.*3, Kupcanos J1.0.
L Canxm-Ilemepbypeckuii 2ocydapcmeennuiii yuugepcumem, 2. Cankm-Ilemepbype
2Uncmumym sxcnepumenmanvroii meouyunvl, 2. Cankm-Ilemepbype

SUncmumym ananumuueckozo npubopocmpoenus PAH, 2. Cankm-Ilemep6ype
yuskina.k@yandex.ru

AKTyalnbHOM 3ajiadyedl COBPEMEHHOM aHAJIUTUYECKOM XHMMHM SBISETCA aHAIU3
peanbHBIX OOBEKTOB BO BHENAOOPATOPHBIX YCIOBHAX, MPHU ATOM IPEINOYTEHUE OTHACTCS
OCCKOHTAKTHBIM METOAaM, IO3BOJIAIOIIMM NPOBOAUTH aHaIW3 0e3 mpobooTdopa u
npoOomoAroToBKH. B Hacrosimelr paboTe MpeayioskeH MPOCTOW U HEAOPOrod JETEKTOp C
HIMPOKUMU NEPCIIEKTUBAMHU PEAIbHOTO aHAIMTHYECKOTO MPUMEHEHHUS. Y CTPOMCTBO OCHOBAHO
Ha UJIeAX BBICOKOYACTOTHON OECKOHTAaKTHOM KOHAYKTOMETPUHU, KOTOPasi aKTUBHO U3y4ajach B
cepenuHe XX Beka, 0JIHAKO, BMECTO PErHCTpaliyl CUTHANA [P ONpPeAeTICHHONW YacTOTe TOKa,
KaK 3TO JeJIaJoCh B T€ T0Jibl, MO3BOJSET 3allMChIBATH LIEJBIA CIEKTP OTKJIMKA Ha Pa3sHbIX
4acTOTaXx. YCTPOMCTBO COCTOMUT U3 KATYIIKU MHAYKTUBHOCTH, MOJKIIOUYEHHONW K F€HEpaTopy
BBICOKOYACTOTHOTO 3JieKTpuueckoro Toka (4-114MI'mr). OGpa3zenr B mIaCTUKOBOM MPOOHpPKE
BBOJMTCSI BHYTPh KaTyIIKH M CTAHOBUTCS CEPJACYHUKOM HHIYKTOpA, MPU ITOM HU3MEHSIIOTCS
CBOICTBa 3JEKTPUUYECKOTO CHUTHala, HPOXOJAIIero yepe3 KaTymky. [loakmrodeHHbIH K
KaTyIlIKe IPUEMHUK PErUCTPUPYET CHEKTP OTKIUKA, KOTOPBIM CI0KHBIM 00pa3oM 3aBUCUT OT
MPOBOUMOCTH, TUIICKTPUIECKON TPOHHUIIAEMOCTH, TIOJSIPU3YEMOCTH 00pasiia, a TAK)Ke OT €To
MarHUTHBIX W €MKOCTHBIX CBOMCTB. [lomyueHHble cnekTpbl 00pabaThIBaIOTCS METOAAMH
XEMOMETPHKH JIJISl H3BJICYCHHS KaYeCTBEHHOW M KOJIMYECTBEHHON MH(pOpMauu 00 oOpasnax.
Karymka WHIYKTUBHOCTH MOXET OBIThb HaMOTaHa Ha TPYyOOINpPOBOILI Ji pealu3aluu
OECKOHTAaKTHBIX U3MEPEHUH B OTOKe. Bpems oTkinka aerekropa coctaniser menee 100 mc,
YTO TO3BOJIIET PErUCTPUPOBATH CUTHAI B PEXKUME PEAIBHOIO BPEMEHHM, a TaKXKE IPOBOJUTH
TUHAMHUYECKHe M3MepeHHus B Tekyuel cpeae. K HacrosiieMy BpeMeHHU Y€ MOKa3aHO, YTO
TaKOM BapHAHT HJIEKTPOXUMHUYECKOM CHEKTPOCKOIUHU I03BOJISIET pa3ivyaTbh MEXIy coOoi
BElIeCTBA C pPa3sHbIMU  (PU3UKO-XMMHUYECKUMHU CBOHCTBaMH; IO3BOJIIET IPOBOJIUTH
KOJINYECTBEHHBI aHalU3 BOAHBIX pPACTBOPOB HEOPraHMYECKHX COJIEH; OIpenensiTh
MHTETPAIbHBIE XAapaKTEPUCTHUKU CII0O)KHBIX MHOTOKOMIIOHEHTHBIX 00pa3lioB (Hampumep,
XKHUPHOCTh MOJIOYHBIX MPOJYKTOB, cojaepkaHue Bojbl B cMmecax EtOH-H20); pacnosnaBath
Cpebl C KyJIbTYpaMHu pa3HbIX KIETOK U OakTepwmid [1].

B noxmage OynyT mpencTaBieHbl HAIlM MOCTEIHUE PEe3yJIbTaThl MO HCCIIEAOBAHUIO
MPUMEHUMOCTH METO/A /Ul Pa3INYHbIX aHAIUTUYECKUX 3a]1a4.

Paboma evinonnena npu ¢unancosoii noooepoicke npoexkma PH®D Ne23-23-00114.

bubnuoepagpuuecxue ccoiiku

1. Yuskina E., Makarov N., Khaydukova M., Filatenkova T., Shamova O., Semenov V.,
Panchuk V., Kirsanov D. // Analytical Chemistry. 2022. V. 94 (35). P. 11978-11982.
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Il MOJNNEKYNAPHAA CINEKTPOMETPUA

NMpumeHeHne cmapThoHa B KOHTpPOrsie LuBeTa LBeTHOM Gymaru
MeToAO0M LMcpOBOMN LIBETOMETPUMN

A66v0 M., Xopoxopouna E.A., Xopoxopoun A.M., Pyoaxos O.b.
Bopouesicckuti eocyoapcmeenHuvlil mexuudeckuil yHugepcumem, 2. Boponesic
mohamedabbod7777@gmail.com

CMapToHBI aKTHUBHO NPUMEHSIOT Ui PELICHUS aHaJIUTHUYECKUX 3a/ad METOJIOM
mudposoii iBeromerpud [ 1,2]. B kauecTBe aHaNTMTUYECKOTO CUTHAJIA UCIIOIB3YIOT TapaMeTphl
[BETHOCTU LHU(PPOBOr0 HU300pa)xKeHHs, MOJIYyYEHHOro B pe3ynbrare (oTorpadupoBaHus
aHaym3upyemoro oOpasna. B nmaHHON paboTe HMCHOIB30BAIM 1BETOBYIO Mojens RGB s
M3YYEHUS CTOMKOCTH IIBETHOU OyMaru nof feiicteueM Y O-uznyderns. OOpa3isr Oymard B TEe4€HHE OT
5 1o 60 MuH 00ayyau yiapTpaduoaeTOM JaMion kBapieBoit sammnoi «OYDK-09», ycraHoBIIeHHON Ha
paccrosaum 150 MM oT OyMaru, Ha 3TOM e PacCTOSHUM MONTydanu HudpoByro Gotorpaduro Oymarm.
B kadecTBe peructpupyroiero ycrporictsa Beiopanu Apple iPhone 7, rpaduueckuit mpomeccop Apple
A10 Fusion (4 siapa, 2 u3 KOTOpBIX padoTaroT Ha yacTtoTe 2,34 ['Tu, 64-OutHas apxutektypa ARMvS-
A), kamepa 12 Mm, Buzmeo 4K. Jlns peructpanuu u oOpaOOTKM CHHMKOB HCIIOJIb30BANIN
oecratHoe 10 Color Detector, pasmep 3,9 M6, pa3pabotuuk Raimon Gaspar Fernandez..
[[BeTHyrO Oymary 2-x mpow3BOAMTENCH (IPHOOpENH B TOProBoid ceTH): 1 — Oymara nBeTHas
nByxcroponHsis «Komeuka Mapuy, usrotropurens ¢punnan «UexoBckuit nedaTHslii 18op» AO
«ITepBast O6pasnoBas Tunorpadus», 8 uBeToB (OeIbIi, KPACHBIH, PO30BBI, JKEIITHIN, 3€TCHBIH,
romy0oil, KOpUYHEBBIA WU CHHHI); 2 - Oymara IBeTHas IBYXCTOPOHHSIS IJis JIE€TCKOTO
TBOpUecTBa, n3roroBuTellb OO0 «Xatdep M», 8 iBeToB (OeIblii, KPaCHBIH, PO30BBIM, KEIITHIMH,
3eJIeHBIN, ToyOoH, KOprUUHeBbIil U cuHuii). Kak moka3aHo B ctatbe [3], Ui HUBETUPOBAHUS
MOTPEIIHOCTEH, OOYCIOBIEHHBIX Pa3IMYAIOLIUMUCS YCIOBUSIMU CBEMKH, I€JIeCO00pa3HO
PETUCTPUPOBATh OTHOCUTENbHBIE MapaMeTpbl LBETHOCTH. [l 3TOro BHIOpaiM B KadecTBe
3TajoHa CpaBHEHHsS HeoOaydeHHyo Oenyto Oymary (Rer, Ger u Ber). YcTanosieno, uto B
tedeHue 60 mun Y ®-o0mydenus Oymaru (MCKyCCTBEHHOE CTapeHHe) HaOIro1aeTcsl 3aMEeTHOE
U3MEHEeHHe TapameTpoB IBeTHOCTH B Mojenn RGB (na 11-58%), mpu 3TOM MHTEHCHBHOCTH
KOMMOHEHT 11BeTHOCTH R, G u B 17151 BEIOpaHHBIX 00pa31ioB OyMaru u3MeHsIeTCs He HACHTUYHO,
MHOTJ]a pa3HOHAIpPABJIEHHO, T.€. MO0 pacreT, MuO0 maaaer, aubo u3Mensercs U-obGpasHo.
PazHoro 11Beta 06pa3iibl OymMaru mposiBISIIOT Pa3IMUHYI0 CTOMKOCTB K 00ay4yeHuto. Hampumep,
Han0oJiee CTOMKUM OKa3aJiCsi PO30BBIH IIBET, a HAMMEHEE CTOMKHUM - CUHHH. CTOMKOCTH IIBETA,
OUEBUJHO, 3aBUCUT OT XUMHUYECKOW CTPYKTYypbl MHUTMEHTOB M CTAOWIM3HUPYIOIIUX IIBET
no6aBok. HaunbGonee nHpoOpMaTHBHBIE 3aBHCUMOCTH JAIOT COOTHOIIEHHUS OTHOCHUTEIHHBIX
cymMm R, G u B or Bpemenu oOdy4yeHHs, KaKk MPABUIO OHU aJ€KBAaTHO OIMCHIBAIOTCS
MTOJTMHOMUAIIEHBIMU KPUBBIMHU 2 1581051 3 nopsiaKa (Hanpumep,
R+G+B)/(Ret+Ger+Bcr)=a+bt+dt?, rie t — Bpems o6mydenus Y d-ceerom. CTOHKOCTS OyMaru
1 xy>xe, uem Oymaru 2.
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NMpumeHeHne HaHOMarHeTuTa, MoanduLUNPOBAHHOIO
NOSIN3TUNIEHUMUHOM, A1 COPOLMOHHO-CNEKTPOPOTOMETPHNUYECKOrO
onpeaeneHun asokpacurtenen E110 n E122 B 6e3ankoronibHbIX
HanUTKax U Kancynax nekapcTBeHHOro npenapara ButamuHa E

Awuposea B.U., Casunxosa T.I"., [[Imeixos C.H.

Capamosckuii HAYUOHATLHBLI UCCIe008AMENbCKULL 20CYOAPCMBEHHLU YHUBEPCUMEN UM.
H.I" Yepuviuesckoeo, 2. Capamos

ashirova.99@mail.ru

A3OKpacuTenu — yHUKaJIbHbIN KJIaCC CHHTETUYECKMX OPraHUYECKUX IUTMEHTOB, HJI€AIbHO
OTBEYAIOLIUI HY)XKIaM IPOMBIIUIEHHOCTH KaK II0 TEXHHUYECKMM XapaKTepUCTHKaM, TaK I10
pa3Hoo0pa3uio M riIyOMHe IIBETOBOM MAJUTPbI, OXBATHIBAIOIIEH OTTEHKH OT CBETJIO-XKEITOrO 10
MHTEHCUBHOTO YepHOro. BeneacTpue ux criocoOHOCTH MOTIIOUIATh SJEKTPOMArHUTHOE U3ITydeHUE
BunuMol, Y® u MK obnacTtu criekTpa OCHOBHBIM METOJIOM JICTEKTHPOBAHUS M KOJTHMYESCTBEHHOTO
ompeieNieHUs]  TaKUX  COEAMHEHUH  BBICTymaeT  crnekrpodoromerpus. Hecmorps Ha
YHHUBEpPCAJIbHOCTh JaHHBIA METOJ HMMEET OrPAaHMYCHHYI0 YYyBCTBUTEIBHOCTH OIPEIEICHHUs,
3aBHCANIYI0 OT MOJISIPHOTO KOX(HIMEHTa MOTJIOMEHHs Moriomanero oobekra. Couetanue
cHeKTpodoTOMEpUHN C COPOIIMOHHBIM KOHLIEHTPUPOBAHUEM METOJOM MarHUTHOW TBeproQa3sHOiH
skcTpakiu (MT®D) no3BoaseT CHU3UTHh HWKHIOK TPAHUILY ONPEIENICHUS a30KpacuTened u
OJTHOBPEMEHHO COKpAIaeT B HECKOJILKO pa3 BpeMsi KOHIIEHTPUPOBAHHUS 110 CPABHEHUIO C OOBIYHOM
TDD. AkTyanbHOCTh pPa3pabOTKH BBICOKOI()()EKTUBHBIX CIOCOOOB KOHTPOJIS COACPIKAHUS
a30KpacHTeseil B MHIIEBBIX O0BEKTaX M 000JI0YKaX JIEKAPCTBEHHBIX MPEnapaTroB CBs3aHa C
TOKCUYHOCTBIO WX METa0OJIMTOB M BO3HMKHOBEHHEM MOOOYHBIX HETaTHBHBIX 3(PQEKTOB mpu
M30BITOYHOM YIIOTPEOJICHUH TAKUX OOBHEKTOB.

Monudukanus HAMU HAaHOMAarHeTHTa KaTHOHHBIM MOJMRIIEKTPOITUTOM
nonudyTUaeHUMIUHOM ([IDW) mo3Bonmmna cTaOuiam3upoBaTh KOJUIOMIHYIO CHUCTEMY, CHHU3UTh
NOJUAMCIIEPCHOCTh YaCcTULl U YBEJIMYUTh UX CPOK TOJHOCTH [0 IIECTH HEAENb, a TaKKe
cnocoOcTBOBaa u3BIe4YeHuo Oonee 85% annonHbIx kpacurenei JXKenroro «CoaHeyHoro 3akaray
E110 u A3opy6una E122 u3 BOIHBIX paCTBOPOB B IIIMPOKOM JHAra30He KUCIOTHOCTH cpebl pH 4-
9. Ilonck onTUMaNbHBIX MapaMeTPOB COPOLMU W KOHIICHTPUPOBAHMS BHIOPAHHBIX aHAJIMTOB Ha
MHU Fe304-1T9U, npoBeaeHHbIH B paMKax TaHHON paboThl, ODHUEHTHPOBAH HA CO3JJaHUE METOIUK
X COpPOIMOHHO-CIEKTPOPOTOMETPUIECKOTO OIpeneIeHnss B O€3aJKOrOJIbHBIX HAMUTKaX |
KarcyJjiax JieKapcTBEHHOro npemnaparta ButamuHa E. CoaepikaHue Kpacureseill B HaJocaJa0yHOU
KUJIKOCTH HAXOIWIIM IO TPaJyUPOBOYHBIM TpaduKaMm, JMHEHHOCTh KOTOPBIX COXpaHsJIACh B
unrepaie ot 0.7 1o 80 umosns/n. B pe3ynbraTe OlEHKH BIUSHUS KOMIIOHEHTOB CJIOKHON MaTPHUIIbI
HCCIIETyeMbIX OOBEKTOB HA DKCTPAKIMIO aHAIM3UPYEMBIX BEIIECTB HAaHOYACTHIIAMH MarHeTHUTa
OTKPBIT Psiji UHTEPECHBIX 3((HEKTOB, B YACTHOCTH CUHEPreTUYECKOE JEHCTBHE JIMMOHHON KUCIIOTHI
Ha COpOLMIO: B NPUCYTCTBHM PETYJATOpAa KHCIOTHOCTH CpeAbl CTEeNeHb u3BieueHus E122
Bo3pactana Ha 18%, E110 — na 4%. YcraHoBjieHa BO3MOKHOCTh pEreHepalud MOBEPXHOCTH
copOeHTa 1 ero MOBTOPHOTO UCIIOJIb30BAHUSA 10 LIECTH pa3 NpU NPUMEHEHUH B KAUE€CTBE AIIIOCHTA
0,IM ruapokcuaa HaTpusa. [JaBHBIM JOCTOMHCTBOM pa3paOOTaHHOW METOJUKU CcTaja
BO3MOXKHOCTh CHIDKEHHSI Tpejiesia OTOMETpUIecKOro oOHapykeHus a3okpacuteneit B 10 pas, a
TaK)Ke IKCIPECCHOCTh MPOOOMOATOTOBKH, KOTOPAsi B PEKUME PEaTbHOTO BPEMEHH 3aHUMAaeT S5-7
MuHyT. CTaHAapTHOE OTKIIOHEHHE OTIPEICTICHIS KPACUTENICH HE TMPEBBIMIANI0 YETHIPEX MPOIIEHTOB.
[TpaBunbHOCTH ompeeneHus pa3paboTaHHBIM COPOIIMOHHO-CIIEKTPO(YOTOMETPHUECKIM METO0OM
JIOKa3aHa COMOCTaBUMOCTBIO  PE3yNbTaTOB C WX MPSIMBIM  CIEKTPOPOTOMETPUICCKIM
OIIpEICIIEHUEM.

Paboma evinonnena npu noooepacxe PH®, npoexm Ne 21-13-00267
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KonopumeTpuyeckoe onpeneneHue rnokKo3bl ¢ UCNONb3OBaHUEM
HaHoYacTUL 30510Ta B NOMIMMETaKpUNaTHON MaTpuue

baowcenosa O.A., Capanyuna H.B., I'aspunenxo H.A., I'aspunenxo M.A.
Tomckuii cocyoapcmeennslil yrugepcumem, 2. Tomck
saranchina@mail.tsu.ru

Hamu nmpemyokeH NpOCTOM  4yBCTBUTENBHBIM  KOJOPUMETPUYECKHM  METOJ
OnpefeNieHUs] TIIOKO3bl C HCIIOJIb30BAHMEM HAHOYACTHUI[ 30J10Ta, MMMOOMIM30BAHHBIX B
nonuMeTaKkpunaTHyio Matpuiy (IIMM-Au®). HanouacTus! 30510Ta 0671a1a10T YHUKATEHBIMH
ONTUYECKUMHU CBOMCTBaMM, KOTOPBIE 3aBUCIT OT UX pa3mepa, Gopmbl U GYHKIIMOHATH3AUN
MOBEPXHOCTH. ITO OOYCIOBJICHO HamuuueM 3(QeKTa MOBEPXHOCTHOIO IUIA3MOHHOTO
pe30HaHCca, KOTOPBIN MPOSABIISAETCS B BOBHUKHOBEHWH MHTEHCHUBHOH IMOJOCHI MOTJIOMICHUS B
BUANMOI oOnactu crnekTtpa. MMMoOWIM3anmusi HAHOYACTHII 30JI0Ta B TBEpAyl (azy
CIOCOOCTBYET MOBBIIMICHUIO UX CTAOUIBHOCTH M BOCIIPOU3BOIUMOCTH.

®opmupoBaHuE CTAOMIBHBIX HAHOYACTUI 30J10Ta B IIPO3PAYHON MMOIMMETAKPUIATHON
marpuiie (IIMM) mpoBomunu in Situ BoccranoBiaermem AU (1), mpeasaputensHO
IKCTParkpOBAaHHOTO MOJMMETaKpuiaTHOW Marpuueit u3 pactBopa HAUCls wcmonb3ys B
kadecTBe BocctanoBurenss NaBHs (puc. 1).

Crektpsl noraomenas [IIMM-Au® npu pasHoM EpeMeHH

p-p H[AUCL,] Cnektp moraomenssa IIMM-Au(IIT) . xonTarra [IMM ¢ pacteopoM zomota H[AuCl,]
0,01 /1 p-p NaBH, =
0,1% A
[ -] 020 A 12 [T —
MM : 2 10 . 3 MEHYTEI
- 015 - 0.8 m )
5 5 MEHYT
- —_—> 0,10 F 0.6
. —> —> .
0,05 A 02 )
0,00 & e EM b 00 | Jy HM
300 500 700 900 300 400 300 600 700 800

TlepememeBanHe TlepememeBanHe
1-5 MEHYT 5 MHHYT

Puc. 1. [Tonyyenue nanouactui 30s10ta B [IMM

OmnpeneneHue TIIOKO3bI TPOBOAMIN TIOKO300KCHUIA3HBIM METOJOM, B OCHOBE
KOTOPOTO JICKUT pEaKIUs OKHCIICHUS TJIIOKO3bl KHCIOPOJOM BO3JIyXa TOJ JEHCTBHUEM
dbepMeHTa TIIOKO300KCHAa3bl JI0 TJIFOKOHOBOM KHUCIOTHI ¢ BbigeneHueM H20z. Jlns
crumymuposanus okuciaerns Au® B TIMM BeiiemuBmmmMcs HyO2 HaMu GBITH HCTIOTB30BaHBI
nomunsl (1), koTopsle mMmoOmmm3oBamu B IIMM-AU’, BMecTO OGBIYHO TIPHMEHSEMOt
MEPOKCHUA3bI, UTO 3HAYUTEIHHO YIIPOIAET MPOIIECC U CHUYKAET CTOMMOCTD aHau3a (puc.2).

Taroxo3a
IMM Aul, ] , 1|
03 2[}
02 ;@
T'moxomoBag 0,1 a
KHCJI0Ta 00 e Yo ]
%\x_\__)_ homw 420 5T0 T

300 500 700 200 300 500 700

1- 0 sveoasin e 3 - 0,1 3pv01B/ 3- 0,2 mmoasin
4- 0.4 myoasln 5- 0,6 avoasla

Puc. 2. TBepnodazHo-crekTpopoToMeTprHuecKOe OIpeieIeHHEe ITIFOKO3bI C UCTIOIb30BaHUEM
[IMM-AU° ¢ *MMOGHITH30BAHHBIM HOIUIAMU

[MpennaraemMseiii croco0 MO3BOJSIET OMPEACNIATH TIIOKO3Y C MPEIesioM OOHApYKEHHS
0,01 MMOJIB/T U UCTIOJIB30BaTh JJIsl OOHAPYKCHUST HU3KUX COJCPIKAHHH TIIFOKO3bI B TaKHX
OMOJIOTMYECKHX JKUIKOCTAX, KaK MOYa M CITFOHA.

Paboma evinonnena npu ¢punarcosoii noodepoicke epanma PH® Ne 22-23-00590.
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AHanus xmMmunyeckoro coctaBa 6uomaccbl MUKPOBOAOPOCU
Nannochloropsis sp. ana npousBoacTBa buoTonnuea

bazapnos E.B., boeomonos A.FO.
Camapckuil 2ocyoapcmeenHblil mexHudeckutl ynusepcumem, 2. Camapa
ebazarnov2@gmail.com

[Tpu pa3zpaboTke 1 ONTUMU3ALUN OMOTEXHOJIOTHUECKUX MTPOLIECCOB PEIIAIOTCS 33/1a4H
BbIOOpa KyJbTYpbl OMOMAcChl M OLEHKH €€ XMMHUYECKOro COCTaBa. JTO M03BOJIET BBIBUTH
OCHOBHBIE (DAaKTOPBI, BIMUAIONINE HA KHHETUKY Ipolecca KyapTHBanuu. OcoOEHHO CIOKHBIM
IpPEICTAaBIseTCS OHJAMH-aHAIM3 XHUMHYECKOro cOocTaBa OHMOMAcChl KHMBBIX  KIIETOK
HETOCPEACTBEHHO B X0JI€ MpoLiecca KyIbTUBUPOBAaHMS. AHAU3 yKe 0TOOpaHHOH U3 peakTopa
OuoMacchl TakXe CONPSKEH C ONpPENeIEHHbIMU TPYAHOCTSMM. [IpH BBINOJIHEHHM JaHHOU
MIOUCKOBOW pabOTHI MO pa3pabOTKE TEXHOIOTUU TOITYYEeHUsI OMOTOIUIMBA TPETHETO MOKOJICHHUS
pelaeTcs 3ajada OIpeNeNeHusl XMMUYECKoro coctaBa Ouomaccsl Nannochloropsis sp. u
MIOJIy4YE€HHOT'0 U3 Hee OMOTOIINBA.

HccnenoBanust O OL[EHKE XUMHYECKOT0 COCTaBa OMOMACCHI OCIIOXKHSIOTCS BHICOKOM
IIPOYHOCTBIO CTEHOK KJIIETKHM MUKPOBOAOPOCIIHN, IPEIATCTBYIONIEH N3BICUCHUIO HAKOIUIEHHBIX
B TE€UYCHHE >KU3HEHHOIO LUKJIAa coequHeHui. LleneBble coeaMHEHUs U3 KIETOK OMOMAacchl
U3BJIEKAJIUCh  JECTPYKTHUBHBIMU  (KpuoreHHass  3amoposka, CBU-nmectpykuus) u
HEIECTPYKTUBHBIMM ~ MeToAaMu  (9KcTpakuus). V3BiedyeHHble  KOMIIOHEHTHl  ObUIM
npoananu3upoBanbl  MetonoMm MK-cnektpockormun @ypbe. OOpas3mpl  Takke ObUIH
HOJBEPrHYThl IepedTepuuKalM, IOciae 4Yero mnepesrepuduxar OblI NpOAHATU3HPOBAH
metogoMm UK-cnekrpockonuu @ypre u I'’X-MC.

Wutepnperanuss MK crnekTpoB mnokasaia OpuUCyTCTBHE B 00pasLax CIeAyOLUX
KJIACCOB BELLECTB: CII0KHbIE A(UPBI, aJIKaHbl, THOJIbL. Hanboiee sipkue pe3ynbTaThl M0JIy4eHbl
MPU KCTOJIB30BAaHUHM METOJ[a HAPYIICHHOTO TMOJHOro BHYyTpeHHero otpaxenus (HIIBO).
CrnexTpsl Kamy, BeicylieHHOU Ha nprcrtaske HIIBO coBnanu ¢ pe3ynbratamu, NOJIy4eHHBIMU
TPaJWLMOHHBIMU MeToJaMu mnpobdonoarotoBku. MK-cnmekTpockonus mnokaszana sBHbIE
IpeuMyIIecTBa B CKOPOCTH U MIPOCTOTE aHaIM3a cocTaBa 6rmomaccsl nepea merogom ['X-MC,
KOTOpBI  TpeOyeT TpyJOeMKON ¥  JAJUTENbHONM  NpPOOONMOArOTOBKM, TaKOM  Kak
nepesTepudukanys oopasia.
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MpoToyHasa hoTomMmeTpUuyeckana s4yenka ans NOToOYHOro aHanusa
cogepxaHusa bmomaccbl Mukposogopocnu Nannochloropsis sp.

baszapnos E.B., bocomonos A.1O.
Camapckuii 2ocyoapcmeenHblil mexHudeckuti ynusepcumem, 2. Camapa
ebazarnov2@gmail.com

Ha OMOTEeXHOJIOTHYeCKOM IMPOU3BOACTBE HEOOXOIMMO OCYIIECTBIISTh HENPEPHIBHBIN
KOHTPOJIb 3a TMpoTeKaHueMm mpoiieccoB. OIHUM U3 KPUTHYECKHUX I[OKa3aTesaei paboThI
OMOTEXHOJIOTHYECKIX YCTAHOBOK SIBJISIETCS KOHIIGHTpalusi Ouomaccel B peaktope. B
mporeccax, NPOTEKAMUX B (dhorobmopeakTopax, omoMacca  TIpeICTaBJICHA
MHUKPOBOJIOPOCITISIMA WJIM OaKTEPUSIMH, OCYIIECTBISIIomUME (hoTocuHTe3. TpaaunimoHHbIC
MCTO/bI aHAJIM3a KOHOCHTpalIunu GI/IOMaCCBI, B TOM 4YHMCJIC C IPUMCHCHUECM CUCTHBIX KJIICTOYHBIX
kamep (kamepa ['opsieBa, kamepa @Dykca-Po3eHTans), OTIMYAIOTCS MPOJOKUTEILHOCTHIO
aHaJIn3a U BBICOKOU TPYAOCMKOCTBIO, 1 HC TOAXOAAT AJIA OIICPATUBHOI'O KOHTPOJIA.

[Tpu BBINONHEHUH TAHHOM MTOMCKOBOM pabOTHI MO pa3pabOTKEe TEXHOJIOTUH TTOTYYCHUS
OMOTOILIMBA TPETHETrO MOKOJICHHS PelIaiach 3a/ada ONpeIesIiCHUs KOHICHTPAIMH OMOMACCHI
mukpoBogopocian Nannochloropsis sp. B pekume «OHJIAiH» HPH MOMOIIMA ONTHYECKOrO
CCHCOpa. brito BBIIBUHYTO W IIPOBCPCHO IMPCAIIOJOXKCHUEC, YTO IOIJIOIICHUEC CBCTA IIPpHU
NpOXOXIeHHHU Yepe3 obpaserr ¢ 6uomaccoit Nannochloropsis sp. moauunsercs 3akony byrepa-
JlamGepra-bepa. MukpoBogopocis Nannochloropsis sp., B oTiuume OT OOJBIIMHCTBA
KYJIbTUBUPYEMBIX MHKPOBOJIOPOCIICH, B COCTaBe CBOEH (POTOCHUCTEMBI COJCPKHT TOJBKO
XJIOPO(HILT «a», YTO TIO3BOJIMIIO UCKITIOYHTH BIMSIHAE JPYTUX XJIOPOPUIIOB U KAPOTHHOB HA
pe3yIbTaThl U3MEPECHUH.

Ha ocHoBe komMepyeckoro oOpaslia IOJYIPOBOJHUKOBOIO Jiazepa  ObLia
CKOHCTPYUpOBaHa MPOTOYHAas (OTOMETpHUECKas s4eiika, padoraromias B Tape ¢
MHUKPOKOMITBIOTEPOM. bBbla mpoBeneHa cepus HU3MEpPEeHH i pa30aBICHHBIX PAaCTBOPOB
o6uomaccer Nannochloropsis sp. OIHOBpEMEHHO ¢ HM3MEPEHHEM CBETOIMOTJIOMICHUS IS
KaXIOTO PacTBOpa MPOU3BOAMIICS TOJCYET KOHIIEHTPAIMH KJICTOK MPH MOMOIIM CUYETHOU
KaMepbl. BbUIO YCTaHOBJIEHO, YTO WCCIEAYyeMbIH pacTBOp MOAUYUHSCTCS 3aKoHY byrepa-
JlamGepra-bepa u moctpoeHa JIMHEHasT perpecCuOHHasi MOAEIb JJIsl CYeTa KJIETOK KYJIbTYPHI.
Co3nanHas mporouHas poToMeTpuvecKas suelika ObUIa YCIEIIHO BHEApPEHAa B KOHCTPYKIIUIO
dboToOuopeakTopa.
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CneKTpanbHble XapakTepPUCTUKN CTPYKTYPHbIX NU30OMEpoB
aMUHOKUCIIOTHbIX KOMMNJIeKcoB d-meTannos

bepecmosa T.B., ['uzamog P.P., Aboyanuna /I.P., ['anumos M.H., Mocanes I1.0.,
Kysuna JI.I'., Mycmaghun A.T.

Ypumckuii ynusepcumem nayku u mexnonoeutl, 2. Yeha

berestovatv@gmail.com

CrpykrypHas opranu3aius xenaTHbix N,O-KOMIUIEKCOB OMOTCHHBIX MEePEXOAHbIX -
METAJIJIOB, MPEICTABISIIONIMX COOOM  COeNMHEHUS C aMOWJICHTAHTHO CBS3aHHBIMU
amuHOKUCIOTHBIMU (AK) nurangamMu wrpaer Kio4eBylO (U3HOJIOTHYECKYIO pOJIb U
onpeiesieT MEXMOJIEKYJIIPHOE B3aUMOJICHCTBUE BeUIeCTB B opranusme. [IpoctpancTBeHHoe
pacrojoKeH!e JUTIaHJO0B B METANIOKOMIUIEKCAX OTHOCHUTEIBHO JApYr Apyra CHoCOOHO
OMpCACIIAATL UX 6I/IOJIOFI/I‘-IGCKyIO AKTUBHOCTbD, B YaCTHOCTH, OUTOTOKCHUYECCKOE U
dbepmeHTaTUBHOE JelicTBUE, (YHKUIHIO HMHTUOMpOBaHUS (EpMEHTOB, B3aUMOJICHCTBUE
coeauHeHui ¢ pparmentamu monexyn JJHK u T.11.

B noxnanme mpencTaBieHbl JaHHBIE 1O CHUCTEMAaTHU3allMd W KIacCHU(pUKanuu Ouc-
xenaTHbIX AK N,O-komruiekcoB d-MeTauloB B 3aBUCHMOCTH OT IMPHPOJBI MEPEXOTHOTO
METajlla ¥ aMHHOKHUCJIOTHOIO JIMTaHJa MyTEM aHalli3a JUTEPATYPHBIX JAHHBIX PEHTIEHO-
cTpyKkTypHOro ucciuenosanus, K- u Y®-crekTpockonum, a Takke KBaHTOBOXHMHYECKOTO
MOJICJIMPOBAHUSL CTPYKTYPhl OOpa3yroIIUXcs KoMiiekcoB. [lokazaHo, 4To MoJeKyispHas
CTPYKTypa KOMIUICKCHOI'O COCAWHCHUSA B 3HAYUTCILHON CTEIICHH OMnpeaAcIACTCd HMOHOM
MEPEXOTHOTO METaUIa U MOKET UMETh MIIOCKO-KBAJAPATHYIO KOH(PUTYPALUIO PACTIOIOKEHUS
xenatHbiX k10 (Cu(ll), Ni(ll)), oxrasapuueckyto (Co(ll)) wmu ounupamunansayto (Zn(11)).
[TpuBoaUTCS aHAINU3 TEOMETPUYECKMX U KOH(DOPMALMOHHBIX U30MEpOB Ouc-xenatHbix AK
N,O-komrutekcoB d-MeTa/uioB, 00pa30BaHHE KOTOPBIX BO3MOXKHO OJiarojgaps pasjindyHOMY
PacCOJIOKEHUIO U OPUEHTALIMH JINTAHJOB B IPOCTPAHCTBE OTHOCUTEILHO APYT Apyra.

[TpuBOASTCS 3aKOHOMEPHOCTH CHEKTPAIBbHBIX XapakTepucTuk Ouc-xemaTapix AK N,O-
KOMIUTIEKCOB (-METaioB, TMO3BOJSIOIINE IMPOM3BOAUTL HHTEPIPETAIHIO 00Pa3yrOIIUXCS
CTPYKTYpPHBIX H30MepoB. Oc000 BHUMAHUE yAEISAETCS IPAKTUUECKH JOCTYITHOMY B HACTOSIIEE
Bpems MeToay aHanu3a BemiecTB — MK criektpockonuu. O61acTi XapaKTepUCTUYECKUX YacTOT
HK CIICKTPOB H3Y4YCHbBI C TMPUMCHCHHEM KBAHTOBOXMMHYECCKOTO MOJCIUPOBAHHUA U
YCTaHOBJIEHBI KPUTEPHUH JIJIS1 UX UHTEPIPETALNH B 3aBUCUMOCTH OT MOJIEKYJISIPHOU CTPYKTYpPbI
AK xoMIIIeKcoB.

B nmokmage Takke NpeACcTaBieHbI AaHHBIE O (YHKIMOHANBHOM akTUBHOCTH AK
KOMIIJICKCOB d-MeTaJ'IJ'IOB N UX NPAKTHYCCKOM IMPUMCEHCHUHN B HACTOAIICC BpEMH.
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4. Berestova, T.V., Nosenko, K.N., Lusina, O.V., Kuzina L.G., Kulish E.I., Mustafin A.G. Estimating
the stability of metal-ligand bonding in carboxyl-containing polymer complexes by IR spectroscopy.
/1 J. Struct. Chem. 2020. Vol. 61. Pp. 76-1887.
5. Zilberg, R.A., Berestova, T.V., Gizatov, R.R., Teres Y.B., Galimov, M.N., Bulysheva, E.O.
Chiral Selectors in Voltammetric Sensors Based on Mixed Phenylalanine/Alanine Cu(ll) and Zn(Il)
Complexes // Inorganics, 2022, 10(8), 117.
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UK-Pypbe cnekTpoMeTpuyecKkum KOHTPOJSib KayecTBa CUHTETUYEeCKUX
MOTOPHbIX Macen

baunosa M.H., Hsanosa FO.A., Mycopuna T.H., Temepoauies 3.A.
Kybanckuii cocyoapcmeennwiii ynueepcumem, 2. Kpacnooap

marina.blinova.2001@mail.ru

JUig OLIEHKM pecypca MOTOPHOTO Macja B IPOLECCE 3KCIUIyaTaluu Tpedyercs
KOHTPOJIb MOKa3aTesel, ONpelessioINX ero SKCITyaTalluOHHbIE CBOMCTBA. Mcmonb3yeMble
JUIsL OIpPENEIEHHUs] OCHOBHBIX IIOKa3aTejiell KadecTBa MOTOPHOIO Macja CTaHAAapTHBIE
METOJUKM B OOJILIIMHCTBE CIIy4aeB — JOCTATOYHO TPYAOEMKHE, HJUTENIbHbIE U
manonHpopmatuBHbie. [losTomy paspaborka meromuku MK-Dypre cneKTpoMeTpHuecKOro
KOHTPOJISI JUIsl OLCHKM KadecTBa MOTOPHBIX Maceld B Ipolecce HKCIUTyaTalud IIyTeM
poBeeHUS PYHKLIMOHAIBHOTO aHAIN3A SBJISIETCS aKTyalbHOH 3a/1auei.

Jlnsg  aHanW3a CHUHTETUYECKMX MOTOPHBIX Macen u3ydeHsl ycnoBusi UK-
CHEKTPOMETPHUYECKOTO OIpPEIeNICHIs] KOMIIOHEHTOB, BKIIIOYAIOIINE BEIOOP pacTBOPHUTENS ISt
Maclla ¥ TOJIIMHBI MOIJIOUIAIOIIEro Ci10s a0COpPOLMOHHON KIOBETHI. B JaHHBIX yCIIOBUSAX
oTpezieNieHbI MOTIOEHUS (PYHKIIMOHATBHBIX TPYIII, XapaKTePHBIX AJIs aACOPOIIMOHHON BOIbI
mpu 3500-3150 ML, xkucmopon 1800-1670 cm™ n asorcomepxkamux coemuaeruii 1650—1600
eml, cynbdaro 1180-1120 cm™?, pochaTHBIX MPOTHBOM3HOCHBIX TpHcanok 1025-960 cm™,
rikoneii 883 cml, kapGoHMIEHOTO KHCIOpoaa 879—866 cM™, apoMaTHIECKOTo Kobla 755—
745 cml. Tlo UK-crekTpam cBekero, oTpabOTaHHOTO M HPOCPOYEHHOIO MOTOPHOTO Macia
U3YYCHBl CTPYKTYPHBIE W3MCHCHHS WIACHTU(DUIIMPOBAHHBIX (YHKIMOHATBHBIX TPYIIIL.
Habmronanu yBenuueHue abcopOy MUKOB MOTJIOMICHHSI, XapaKTePHBIX ISl aICOPOIIMOHHON
BOJIBI, KHCIIOPO/A- U a30TCOACPKAIUX COCIUHEHUH, CyIb(paToB, TIUKOJICH, KapOOHMIEHOTO
OKHUCJICHUS W O€H3MHa, a TaKkKe CHIDKEHHE HMHTEHCUBHOCTEH IHKOB, XapaKTEPHBIX IS
¢dochaTHBIX MPOTUBOM3HOCHBIX MTPUCATIOK B MIPOIIECC IKCILTyaTaIiH.

[Ipn ananu3e MOTOPHBIX Macel HWHTEpeC MPEeICTaBIAET OIpeAeTeHHEe pPa3IMuHbIX
(YHKIMOHAJIBHBIX TPHUCAJOK B COCTaBE CMa304HOrO MaTepuana, B  YaCTHOCTHU
AHTUOKHUCIUTENbHBIX. TUMHUYHBIM MPEACTABUTENIEM TaKUX MPHUCAIOK SBISETCS HOHOII, ISl €r0
oIpezeNieHus Yallle BCero MpUMeHstoT Xxpomarorpagpudeckue metozsl 1 NK-criekrpomerputo.
Jns  xpomarorpaduueckoro OINpeaesieHUs HMOHOJA HEOoOXOAMMO €ro IpeaBapUTelIbHOEe
U3BJICYEHHE U3 MOTOPHOTO Macja HeMOJW(DHUIIMPOBAHHBIM CHUJIMKArelieM JIBYCTaJAMMHON
skcrpakiueit 600 mMkn rexcana u 2800 mknm cMecu rekcan:anetoH (1:1 mo oOwemy).
VYcranonensl nipeaens! onpeaenenus (0,0075 % macc.) u ooHapyxenus (0,0014 % wmacc.)
nonona UK-cnextpomerpuueckum u xpomarorpaduueckum (0,001 % mace. u 0,0003 % macc.)
MeTogamMu aHanu3a. Pa3paborannas cxema HK-cnextpomerpuueckoro (yHKIHOHAJIBHOTO
aHaJIM3a SBISETCS DKCIPECCHOM M TO3BOJSAET KOHTPOJIMPOBATh KAauyeCTBO KOMIIOHEHTOB
MOTOPHOI'O MacJa.

HUccneoosanus nposoounu 6 pamxax npoexma Ioczadanus Munobpuayxu P® No
FZEN-2023-0006 ¢ wucnonvzosanuem  nayunozo obopyooeanuss L[KII — “Dxonoco-
ananumuyeckuii yeump” Kybanckoeo eocynugepcumema
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BUK cnekTpockonusa u xeMoMeTpUKa Ans pacno3HaBaHUA
3N10Ka4eCTBEHHbIX KITIeTOK Ha NpMMepe XUBOTHbIX Moaerneun
KaHueporeHesa

Botiuenko E.C.Y, Hanuenxo A.B.?, Kupcanos J1.0.*

L Canxm-Ilemepbypeckuii 2ocydapcmeennuiii yuugepcumem, 2. Cankm-Ilemepbype
2Hayuno-ucciedosamensckuti UHCIMUmMym meouyunckoll npumamonozuu, 2. Couu
ekaterina.boichenko@inbox.ru

Crnekrpockonus B OmmxHed umHpakpacHoi obnactu (BUK) 3apexkomennoBana ceds
KaK HEIECTPYKTUBHBIA M HKCIPECCHBIM METOJ] KaUeCTBEHHOTO U KOJIMYECTBEHHOTO aHalu3a
KUAKUX WU TBEPBIX 00pa30B, MO3BOJISIOUINI IPOBOIUTH U3MEPEHUSI B PEXKUME PEAIbHOTO
BpEeMEHU. OTHU TMpeuMyllnecTBa OOyCIIaBIMBAIOT UCCleA0BaHus 1o mnpuMmeHeHnto BUK
CHEKTPOCKOIMUU JUISl PEUICHHs] aKTyalbHBIX MEIUIIMHCKUX 3a7ad, B YAaCTHOCTH, B 00JIaCTH
oHKoNoruu. Mcrmonapb30BaHME BBIHOCHBIX ONTOBOJIOKOHHBIX 30HJOB U TOPTATUBHBIX
CIEKTPOMETPOB TO3BOJISET MPOBOJUTH UCCIIEOBAHMS HETOCPEICTBEHHO HA MalleHTe, 0e3
B3SATHS OO0pa3loOB W JIOMOJHHUTEIBHONH MPOOONOArOoTOBKU. [IpM 3TOM CIIOXKHBIE, ILIOXO
pa3pelieHHbIe CIEeKTPhl TKaHed MOXHO 3(dekTHBHO 00pabaThiBaTh C MOMOIIBI METOJIOB
MalIMHHOTO O00y4eHMs], KiacCUpUUUpYs HaHHbIE Ha «HAaTOJOTHIO» U «HOpMy». BUK
CHEKTPOCKOIHUS B COYETAHUH C AITOPUTMAMH 0O0paOOTKH JaHHBIX SBIISAETCS MEPCIEKTUBHBIM
METO/IOM JUTsI OTIPEICIICHHS TPAHUIl OITyXOJIM BO BpeMs Orepaluii, IMarHoCTUKH 3a001eBaHUA
Y MOHMTOPHUHTIA Mpoliecca jJeueHus [1].

Llenpro wWccemoBaHUsl  SBISUIACH  pa3pabOTKa MOAXOMOB K  KIACCHU(UKAIUU
OMOJIOTHYECKNX MaTepHaloB IO CHeKTpaldbHbIM u3MepeHussiMm B bBUK obmactu ¢
YAOBJIETBOPUTEIHHON TOYHOCTHIO. B JoKiane mpenctaBieHbl Pe3yJbTaThl HUCCIEAOBaHUM,
MPOBEJICHHBIX HA HECKOJIBKUX >KMBOTHBIX MOJENSAX KaHIEporeHesa (KapuuHOMa Dpiuxa,
riroma C6, manuiIoMbl, CIOHTAHHBIM pPaKk MOJIOYHOM KeJie3bl). bbutH MoTy4YeHbl CIIEKTPHI Kak
B XOJIe Tpoiiecca in Vivo, Tak U Ha OMOMaTepHaiax C PasIUYHON XMMHYECKOW (ukcarmei
(bopmanun, napadun). Takoit sxkcnepuMeHTaNBHBIA nu3aiiH ¢ u3mepenusimu BUK criextpos
OJIHOTO U TOTO ke 00pasiia buomaTeprana Ha HECKOIBKHUX CTaAMIX MPOIIeCcca U B Pa3IUYHBIX
YCIIOBHSIX XpaHEHUs TMO3BOJISIET PACHIMPUTh JUANa30H 00pas3lioB, KOTOPhIE MOTYT OBITH
MCIIOJIb30BaHBI JUIsl TECTUPOBAHUS HOBBIX MTOJIX0/IOB U MHCTPYMEHTOB B 00J1aCTH JUArHOCTUKHU
Y JICUCHHUS 37I0KAaY€CTBEHHBIX 3a00JI€BaHUH.

[IpencraBiaeHbl aarOpUTMbl KIACCH(PUKAIUK OUOJOTHYECKHMX OOBEKTOB HAa OCHOBE
HKCIIEPUMEHTAJILHO TOJYYEHHBIX CHEKTPaJbHBIX JAaHHBIX B OJMKHEM HWH(pakpacHOM
nuanasone ot 940 um 10 1940 um. [TokazaHo, YTO METOJT OIOPHBIX BEKTOPOB B COYETAHUU CO
CTJIAKMBAHUEM CIIEKTPOB TMO3BOJISIOT KJIACCU(PHUITUPOBATH 00pa3Ibl TKAHEH KOXKH, MOJIOYHBIX
Kene3 (MBIIIM) U Mo3Ta (KpbhICh) Ha KIIACCHI «HOPMa» W «IAaTOJOTHS» Ha BCEX JTamax ¢
TOYHOCTHIO BhIIe 90%.

Hccneoosanue svinonineno npu gurancosoii nodoepicke PODU, epanm Ne 2(-38-
90214.

bubnuoepaguueckue ccolnku
1. Evers D. J. et al. Optical spectroscopy: current advances and future applications in cancer
diagnostics and therapy //Future oncology. — 2012. — T. 8. — Ne. 3. — C. 307-320.
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CucrtemMbl MONEKYNAPHOro pacno3HaBaHUs HA OCHOBe
MMMNPUHTUPOBAHHOM IMIOKOOKCHUAA3bI

bypmucmposa H.A., [Tuoenxo I1.C., Ilpecusxos K.FO

Capamosckuil HAYUOHAILHBLU UCCIe008AMENbCKUL 20CYOAPCMEEHHbI YHUBEPCUMen UMeHU
H. I Yepnviwesckoeo, . Capamos

naburmistrova@mail.ru

Pa3zpaboTka HSKCHOPECCHBIX METOAOB OIpPEICIICHUS, COOTBETCTBYIOIIUX TpPeOOBaHUS
«3€JICHON» XHUMHUHU SIBISETCS OJHUM U3 AaKTUBHO PAa3BUBAIOLIMXCS  HalpaBlIeHUI
AQHAINTUYECKOM XMMHMHU. MeTonbl Ha OCHOBE HCKYCCTBEHHBIX CHCTEM MOJIEKYJISIPHOTO
pacro3HaBaHMsl, B TOM YHCJIE MOJEKYJISIPHO HMMIPUHTUPOBAHHBIX monumepoB (MUII),
YCIICUIHO MPUMEHSIOTCS MIPH PEUICHUH 3a/1a4 OMOJIOTUH, MEAULIMHBI, SKOJIOoTuu U T.1. Cpean
pasHoBuaHocteid MUII omnpeneneHHpIE MHTEpEC MPEACTABIAIOT OCIKH C MOJEKYJISIPHBIMH
oTIevyaTKkaMu (MMIIPUHTHpOBaHHbIE Oenku, Ub).

B pabote n3yueHa BO3MOKHOCTh UCIIOJIb30BaHUSI UMIIPUHTHPOBAHHON TTFOKOOKCH1a3bl
(I'O), kax OCHOBBI ITPH CO3JAHUH PELIENTOPHBIX ONTHUYECKUX CUCTEM JJIsl ONPEAEIICHUS HU3KO-
U BBICOKOMOJIGKYJISIDHBIX ~COCAMHEHHMH. YCTaHOBIEHO, YTO UMOpuUHTHpoBaHHas [O
XapakTepusyercs 00Jiee BRICOKUMHU COPOIIMOHHBIME CBOMCTBAMH (MMIIPUHTHHT (hakTop ~4) 1o
CPaBHEHUIO C TMPEICTABUTEISIMH adbO0yMUHOB. OmnpeeneHbl ONTUMAaIbHbIE YCIOBHUS CUHTE3a
'O mpu HMCHONB30BAaHUM B KAaYECTBE MOJIEKYJ I1a0JIOHOB MHKOTOKCHHOB U Te€pOMUIINJIOB.
[TokazaHa mepCreKTUBHOCTh MPUMEHEHUs UMIpUHTUPOoBaHHOM ['O MMMOOMIN30BaHHON Ha
MHUKpPOPa3MEPHBIX MOJJIOKKAX Ui TBEpAO(a3HON 3KCTPAaKLMU HPU ONPENCICHUN TOKCUHOB
MPUPOIHOTO ¥ AHTPOIIOTEHHOTO MPOUCXOKICHHUSI.

Paboma evinonnena npu punarncosoii noodepoicke PH® Ne 22—-16-00102
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CnekTpomeTpunyeckana 3Kcnpecc-aeTekums Bo3doyaurens
TYNSApeMUU Ha OCHOBE arrfTUHALMMU NOKPbITbIX aHTUTEeNnamMu
HaHo4acTuy 3050Ta

Boizosa HAL, Kepoes A.B. L Topbamos A.A2 AT Ilessxos A.I'% Buxemos C.®.?,
IT3anmuee B.B.*

1HHcmumym ouoxumuu um. A.H. baxa, ®UL] buomexnonoecuu PAH, 2. Mockea
2[ocyoapcmeennblii HayuHblIl YeHmpP NPUKIAOHON MUKPOOUONO2UL U OUOMEXHONO2UL,
2. Obonenck, Mockosckas 00i.

nbyzova@inbi.ras.ru

['oMOreHHble  KOJOPUMETPUUYECKUE  AHAIUTHYECKHE METOJAbl  XapaKTEepHU3YHOTCS
MPOCTOTON peaau3aluu U BO3MOXHOCTBIO BU3yaJbHOM OLEHKU PE3YJIbTATOB, UTO OMpEAeseT
UX BOCTPEOOBAHHOCTD JUIsl ACTEKIUHU IUPOKOTO Kpyra aHaJUTOB. DPPEKTHBHBIM CIIOCOOOM
TECTUPOBAHUS SBJSICTCS WHIAYLHUPOBAHHAS CHEIU(PUUYECKHUM B3aUMOJICHCTBHEM arperamus
HAHOYACTHII, COITPOBOXKIAOIIASCA U3MEHEHHEM 11BeTa. DyHKIIMIO HOCUTENS AJ1s1 peEeNTOPHBIX
MOJIEKY1 H  Mapkepa MOryT d((EeKTUBHO  BBIOJHATH HAHOYACTHIIBI  30J0Ta,
XapaKTepU3YIOMKecss CTaOMIBHOCTBIO, MPOCTOTOH MOAM(UKALIMKM ©  TEPEMEHHBIMH
ONTUYECKUMHU cBoWcTBaMuU. Hamu mnpoBeaeHa pa3paboTka W XapaKTepUCTHUKAa HOBOM
OMOaHATUTUYECKON TECT-CUCTEMbI C HCIOJb30BAHWEM HAHOYACTHIl 30J0Ta JJIs IKCIpecc-
JICTEKIIMK JIMIONoNIMcaxapuaa 1 menbix kierok Francisella tularensis — Bos3Oymutesns
TYJIAPEMHUH, PACIIPOCTPAHECHHON 300HO3HOU HMeKIuH. J[JI1 MOHUTOPUHTA PUCKOB 3apayKCHUS
TylngpeMHeil BOCTpeOOBaHBI MPOCTHIE W MPOU3BOIAUTEIBHBIE CPEACTBA BBIBICHUS €€
BO30YAMTEIS, IPEXK/IE BCETO — B IPUPOTHBIX BOJTOEMAX.

B ananmuthueckoil cucreMe HCMIONB30BAIM HAHOYACTUIBI 30JI0TA, IOKPBITHIE
MOHOKJIOHANBbHBbIME aHTHTenamu nipotuB JIIIC F. tularensis. MIx kOHTakT ¢ aHTHUICHOM B
TECTUPYEMBIX Mpo0ax MPUBOIMT K arperalyu co CBUTOM CIIEKTpa MOTJIOUIEHUs OT KPacHOTO
K CHHEeMYy ([UIMHA BOJIHBI JJI1 MHCTPYMEHTaJbHbIX M3MepeHuil — 530 uM). TecTupoBaHue
IPOXOJUT B OJHY cTaauio 3a 20 muH. CpaBHEHHE HAHOYACTHUI[ 30JI0TA PA3HOrO AMAMETpa
MOKa3ajo, 4YTO CO CpelHUl pazmep 34 HM sBIseTCS ONTUMAIbHBIM. [Ipenensl oOHapyXeHUs
coctaBunu 40 HI/MI U1t AUMONIONKcCaxapuaa u 3 10* KOE/mun muist niesbix kiietok F. tularensis.
Tounocte onpenenenus 2,5-4,5%. OxapakTepu3oBaHa creUU(PUUHOCTH TECTHUPOBAHUS C
ucnons3oBanueM mrammoB F. tularensis (F. tularensis subsp. holarctica 15 NIIEG, 503, u
miura; F. tularensis subsp. tularensis Schu u A-Cole B-399; F. tularensis subsp. mediasiatica
120 u F. tularensis subsp. novicida Utah112). TToka3aHo, 4TO B 3aBUCHMOCTH OT UCIIOJIb3YEMBIX
AQHTUTEN BO3MOXKHO KakK Bujocrnenuduueckoe BbisiBnenne F. tularensis, Ttak wu
muddepeHManus BUPYJICHTHBIX M HEBUPYJICHTHBIX IITAMMOB MaroreHa. TecT-cucrema
YCHELIHO anpoOupoBaHa ¢ MCIOIb30BaHUEM NMPOO HA OCHOBE NMPUPOJHONW U BOJIOMPOBOIHOMN
BOJIbI; MaTpPUKC NMpOO HE OKa3bIBAaeT BIMSHUE HAa AaHAINTHYECKUE XapAKTEPUCTUKU TECT-
CUCTEMBI.

Taxkum 06pa3zom, pazpaboTaHHAsS TECT-CUCTEMA COUETAET YyBCTBUTEIbHOCTh, HA YPOBHE
JIPYTUX CpPEICTB HUMMYHOJIETEKIIMM MHKPOOPTaHU3MOB, C IMPOCTOTOM IIOCTAaHOBKU U
DKCIIPECCHOCTBIO, YTO OIPENEISAET €€ MEPCHEKTUBHOCTH JUIsl IIUPOKOIO0 CKPUHUHIOBOTO
KOHTPOJISL.

Paboma evinonnena 6 pamxax I'ocyoapcmeennozo 3adanus Ne 141-00027-22-02.
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CuHTe3 1 cnekTpocoToMeTpuyeckoe nsyvyeHme noHodopa
ans onpeaeneHusa nuwesoro Kpacutensa E133

Bapvieuna O.B., Loponun C.IO.

Capamosckuii HAYUOHAILHBI UCCIe008aAMENbCKULL 20CYOAPCMEEHHbIU YHUBEPCUMen
um. H.I'.Yepuviuesckoeo, e. Capamos
varigini@mail.ru

PazpaboTka NOTEHIIMOMETPHUYECKUX CEHCOpPOB Ui OMNpEIeNeHHs] KOMIIOHEHTOB
MULIEBbIX MPOAYKTOB — aKTyallbHas AaHAJIMTHUYECKas 3a7ada. OTO CBS3aHO C PSAOM
IPEUMYIIECTB TAaKUX CEHCOpPOB, BAXHEHIIMMU U3 KOTOPBIX SBISAIOTCA CEJIEKTUBHOCTh
ONpENIETICHUs] AHAJIUTOB B CJIOKHBIX MaTpHIaX, CKOPOCTh M IPOCTOTA peaIM3alUUd METOIUK
IPSIMBIX HOHOMETPUUECKUX OIIpEACICHUI.

OcHoBo# 17151 pa3pabOTKU MOTEHIIMOMETPHUYECKUX CEHCOPOB SIBISIIOTCS MOHOGDOPHI,
KOTOpbIe, TPEHMYIIECTBEHHO, TOIYYalOT PEaKIUsIMH  acCOUMaIMi  TUAPO(POOHBIX
MIPOTUBOMOHOB KaK HEOPraHUYECKOW, TaK U opraHndeckoil npupossl. [lonyuenue u uzydenue
psina GU3NKO-XUMHUYECKUX CBOWCTB MOHO(OPOB HEOOXOAMMO Ui YCTAHOBJICHUS MEXaHH3Ma
JEUCTBUSI  TMOTEHLMOMETPUYECKUX  CEHCOPOB, HX  BAXHEHIIMX  METPOJIOTMYECKUX
XapakTEePUCTHK. J{J1s mpsiMoro noreHnuoMerpudeckoro onpeaenenus kpacurens E133 (Cunuit
onectsammiit FCF, 6punnuantoBsiii rony6oit FCF) B TBepAbIX M )KUIKUX MUIIEBBIX MPOIAYKTAX
NpeUIO’KEH CUHTE3 MOHO(Opa HAa OCHOBE €ro accommara ¢ Truapo(OOHBIMH KaTHOHAMU
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, Ha mpuMmepe ueTwimupuanHus xiopuaa (LIIX).
HccnenoBanue cocraBa M CBOUCTB moHO(OpoB, aHamormdabix E133-IIIX, comepxammx
OKpallleHHbIE KOMIIOHEHTBI, HEBO3MOXHO 0€3 MPHUMEHEHHUS METOJOB MOJEKYJISPHOM
CHEKTPOCKOIUH, KOTOPHIE TO3BOJISIFOT YCTAHOBUTH COOTHOIIEHHUE KOMIIOHEHTOB B HOHO(OPE,
€ro YUCTOTY U Psi IPYTUX XapAKTEPUCTHUK.

[IpenapaTuBHBI cuUHTE3 HOHO(Opa (MEJIKOJUCIEPCHOTO MOPOIIKAa TEMHO-CHHErO
[[BETA) OCYIIECTBISUIM CMEIICHHEM PAaBHOMOISIPHBIX BOAHBIX pacTBOpoB kpacutens E133 u
I[IIIX mnpu BappUpOBaHMHM HX OOBEMOB C TOCIEAYIOUIMM  BBIIECIEHUEM  OCaJKa
HeHTpuyrupoBanueM. B paboTe peann3oBaHbl BapuaHThl HPSAMOro (OTOMETPUUYECKOTO
uccienoanust nonogpopa E133-IIIX u ¢poromeTpruyeckoro TUTpOBaHUS AJIsl YCTAHOBICHUS
cOCTaBa accolyara, KOTOpbIH cOOTBETCTBYeT cooTHomeHnto E133 : HIIX kak 1 : 2. Ilpu
nobasnenuu u3zoeiTka LITX (konnenTpanus 6onpie KKM) ocagok pactBopsiics BeiencTBUE
comoommmsupytomiero aeiicteust murenn L[I[IX. Paccuntana koHcTaHTa pPacTBOPUMOCTH
acconmata E133-(I1IT)2, xotopast cocramma (2 = 0.2) - 10® (n=3, P=0.95). OnTnueckue
CBOMCTBa HOHO(OpA U3YUaTIH TaKkKE METOAOM CIEKTPOTYPOUIMMETPUN AUCHEPCHBIX CUCTEM
(MeTo crieKTpa MyTHOCTH). Y CTAaHOBJIEH XapaKTep arperauy 4acTull HoHO(Gopa BO BPEMEHU
IIPY YBEIMUYEHUH UX paguyca oT 95 M 10 220 HM.

CuHTe3upoBaHHBI MOHO(OP MPUMEHEH AJi M3rOTOBJICHHS IOJUMEPHBIX MeMOpaH
TIOTEHITMOMETPUYECKUX CEHCOPOB C TIpeenoM obHapyxkeHus kpacutens E133 - 1-10° M,
Y cTaHOBIIEHBI BAXKHEWIIINE XAPAKTEPUCTUKU CEHCOpa: BpeMs OTKJIMKA - 2 MUH, Auana3oH pH
oT 4 10 9, apeiid noTeHuuana Bo BpeMeHn — He O6osee 2 MB/cyT., cpok ciayxkObl — HE MeHee |
Mecsa. CeHcop ampoOupoBaH Jyisi onpezaesieHust kpacutens E133 B TBepAbIX U KUAKUAX
MUIIEBBIX MPOJIYKTaX, TaKUX Kak dHeprerndeckuil HamuTok «Powerade MOH 4 JlensHas
Oyps», «Energy to GO Ice», «Burny, B )xeBaTenpsHOM MapMenaze «/lenbhunpn, «3aiiuukm, B
nacxaibHoM HaOope «lleprioB». JlaHa MHTepIpeTanys MOJyYEHHBIX Pe3yJbTaTOB, KOTOpHIE
COIIOCTABJICHBI CO 3HAYEHUSIMH, YKa3aHHBIMHU MPOU3BOAUTEISIMHU.
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OnpepeneHve aHTPaXMHOHOBBLIX NPOU3BOAHLIX KOPHEU U
KopHeBuL, MapeHb! KpacunbHon meToaoM cnekTpockonumn AMP H

Bacunves B.I'., lllepemema A.B., Henes B.A., [ opaunos C.B.
Poccutickuil ynusepcumem opyoicovl Hapooos, 2. Mockea
vasilyev_vg@pfur.ru

B Hacrosimee Bpemst s onpeaeneHuss OMONIOIMYECKM aKTUBHBIX — BELLECTB
PACTUTENBLHOIO IMPOUCXOKICHHUS HCIOJIb3YIOTCA pa3iUyHble (U3UKO-XUMHUECKHUE METOJIbI
aHayM3a, Harpumep, Takue MeTopl, kak BOXXX ¢ pasnuyHbIMu BUJaMHU AE€TEKTUPOBAHUS U
CHEKTPOCKONUS B yIbTpa(uoieTOBON U BUIUMOMN 001acTsAX. DTU METObl TPEOYIOT CIIOKHON
npoOOTIOATOTOBKA M HAJIMYUS PEAKHX M JOPOTMX AyTEeHTUYHBIX CTaHIAPTHBIX 00pasIoB,
HEJIOCTYIHbIX, B HEKOTOPBIX CIIydasiX, U1 OMOJIOrMYECKH aKTHUBHBIX BELIECTB PACTUTEIBHOIO
IPOUCXOXACHNUA. B 1aHHOM McclenoBaHUMM NIPEUIOKEHA albTepHAaTHBHAs METOJUKA
OIpeCIICHUS] aHTPAXMHOHOBBIX MIPOM3BOAHBIX B KOPHAX U KOPHEBUILAX MapeHsl KpaCHIIBHON
(Rubia tinctorum L.) meromom cnekrpockonuu SIMP, xotopwlii He TpeOyeT CIOXKHOH u
TPYAOEMKOW IPOOOMOATrOTOBKH U, INIABHOE, Ay TEHTUYHBIX CTaHIAAPTHBIX 00Pa3LIoB.

MapeHa KpacuiibHasi SIBJIIETCS MHOTOJIETHUM TPaBSHUCTBIM PAacTEHHEM CEMENCTBa
MapeHOBBIX BBICOTOM 110 2 M [l], KOoTOpas mpouspacTaeTr B CTEMAX M JiecaX B MPUPEUHBIX
KYCTapHHUKOBBIX 3apOCIIsIX, 10 OeperaM opocuTeNbHbIX KaHanoB. Kopau u kopHeBuiia MapeHbl
KpacWJbHOH colepar OKojio 5-6 % aHTpaXWHOHOBBIX NPOM3BOJHBIX, (PIABOHOMIIOB,
UPUJIONJIOB, oOpranuyeckux kucioT [2]. KopHu u kopHeBuima MapeHbl KpacHJIbHOMN
UCIOJIb3YIOTCS KaK B KQUECTBE KPACUTEJIEH, TaK U B KAUECTBE JIEKAPCTBEHHOT'O PACTUTEIBHOTO
CBIPBSI.

Jlnst pa3paboTKU METOAMKU ONpeEIeHNs aHTPaXUHOHOBBIX IPOU3BOJIHBIX B KOPHSIX U
KOPHEBHIIIAX MapeHbl KPacHIbHOW MeTomoM crektpockormuu SIMP H  wmcmons3oBansl
KOMMEPUYECKH JOCTYIHbIE 00pa3lbl KOpHEH M KOpHEBHI MapeHbl KpacHJIbHOW, a TaKxke
CTaHmapTHBIE 00pa3nel pyOeputoBoid kuciaotel (CAS No 152-84-1) w  monmauH-3-
npuMmBepo3uga (CAS Ne 29706-59-0). B kauectBe pacTBopuTenss Hamu OblT BbIOpaH
numetuicynbdokreua-ds (>99,9%, Sigma-Aldrich, CAS Ne 2206-27-1). B paboTe ucrois30BaH
cnektpometrp AMP JEOL JNM ECA-600 (SAnonus).

Cpasuusas criektpsl IMP 'H skctpaxTta KopHei 1 KopHeBuIl MapeHs! KpacHIbHOM 1
CTaHJapTHOIro o0pasua pyOoepuTOBON KUCIOTHI, MOKHO HAOIIOAATh /1Ba AyOJETHBIX CHTHAJIA
NpOTOHOB npu 7,62 m.a. u 7,74 M.A., KOTOpble HE MEPEKPHIBAIOTCA C CUTHAJaMH APYTUX
apoMaTHYECKHUX MPOTOHOB. KOHCTaHTHI CIMH-CIIMHOBOTO B3anuMoaencTBus (J = 8,5 'y kaxnas)
3TUX JyOJIETHBIX CHTHAJIOB B O3THUX CIEKTpax coBmajgaroT. Taxke HaOmogaercs
HETEePEKPHIBAIOIINNACS CUHTIETHBIN curHan npu 7,48 m.a. B criektpax SAMP "H motmmuu-3-
IPUMEBEPO3UTAa U DKCTpaKTa KOpHEH M KOpHeBUL MapeHbl KpacWIbHOH. ODTO IO3BOJISET
MIPEANOIOKHUTh, YTO AyOJETHBIE CHUTHAJIBI MPOTOHOB Tpu 7,62 W 7,74 M.I. MU CUHTJIETHBINA
CUTHAJI MPOTOHA MpH 7,48 M.JI. MOKHO UCIIONIB30BATh JUISl MIEHTH(PHUKALINY U KOJTUYECTBEHHOTO
oTpeneNieHusi pyOepUTOBONH KHCIOTHI W JIIOIUINH-3-TIPUMEBEPO3HIa, COOTBETCTBEHHO, B
SKCTpaKTe KOpHeil u KopHeBuIl MapeHbl KpacHIbHOH MeTo0M criekTpockonuu SIMP *H.

Ilybnukayusa  evinonnena  npu  noooepoicke  Ilpoepammvr  cmpamezuuecko2o
axademuyeckozo auoepcmea PY/[H.

bubnuocpagpuuecxue ccoiiku
1. Govaerts R. World Checklist of Selected Plant Families // Catalogue of Life Checklist. 2017.
2. Kurkin V.A., Shmygareva A.A., Rybalko M.V., DaevaE.D., Kadentse V.l
Xanthopurposide, A New Anthraglycoside from Rubia tinctorum Rhizomes // Chemistry of
natural compounds. 2021. Vol. 57(1). P. 14-15. DOI:10.1007/s10600-021-03269-2
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KpemuueBbie HaHowacThibl (SINPS) — mepcrieKTUBHBIC HAHOPa3MEPHBbIE MATEPUAIIBI,
KOTOpBIE 32 CUET CBOEH CTAOMIBHOCTH, HU3KOM TOKCUYHOCTH, ONTHUYECKUX XapAKTEPUCTUK U
JIPYTUX CBOMCTB HAIIUIM IIMPOKOE MPUMEHEHHE B PA3IMUYHbBIX OTpacisixX HayKu. B yacTHOCTH MX
UCTIONB3YIOT B aHAIUTHYECKOW XUMUU JUIS OTIpeIeIeHUs] OMOJIOTHYECKH aKTUBHBIX BEUIECTB.
JltoMuHEeCIIEHTHBIE CBOMCTBAa KPEMHUEBBIX HAHOYACTHII, IPOCTOTA UX CUHTE3a U JOCTYIMHOCTh
UCXOJHBIX PEAKTHBOB 00ECIEYMBAIOT BO3MOXKHOCTh Pa3pabOTKH 4yBCTBUTENBHBIX CIIOCOOOB
oTpeieNIeHusI.

Lenbto nmaHHOM paboOThl  SABISETCS M3YyYEHUE BO3MOXKHOCTH HCIOJb30BaHUS
KPEMHHUEBBIX HAHOYACTUIl JUId ompeneneHus KarexoidamuHoB (KA), BeImonHsrommx
perynsTopHble QYHKIUU B OpTraHU3ME.

[IpoBeneH cHHTE3 KPEMHHEBBIX HAHOYACTHUII C HCIOJIB30BAHHEM B KaueCTBE
PEKYypCcopoB (3-aMHUHOIPOIIIII)TPUITOKCUCHIIAHA U aCKOPOMHOBOM KHUCIOTHL. B crmekTpax
BO30Y>KJCHHS U TIOMUHECIICHIIMH MOJIYY€HHBIX YacTUIl HabI0Jal0Tca MaKCUMyMbI Tipu 360 1
445 uMm, coorBeTcTBeHHO. [lo pe3ynbraraM 3JIEKTPOHHON MPOCBEYMBAIOLIEH MHKPOCKOIUU
YCTaHOBJICHO, YTO CPEAHHM TUaMETp CUHTE3UPOBAHHBIX YaCTHUI[ COCTaBIsAeT 2.7—3.3 HM.

N3yueno B3aumoneiictBue SINPS ¢ KA: nodamunom ([JA), Hopanpenamuaom (HA) u
aZpeHaInHOM (A), B pe3yabTaTe KOTOPOTO, IPEANIONIOKHUTEIBHO, YACTUIIBI arPETUPYIOTCS, YTO
IPUBOJIUT K U3MEHEHUIO (POPMBI CIIEKTPOB JIOMUHECUEHIMH: B ciiydae JIA — K CHUXEHHIO
MHTEHCUBHOCTH JIFOMUHECIIEHIIMU TIpH 445 HM, B cimydyae HA 1 A — K OSIBJIEHUIO MaKCUMyMa
momuHecteHimu npu 500 (510) M. MHTeHCMBHOCTH TipM 445 HM WM COOTHOIICHHUE
unteHcuBHocTel mpu 500 (510) u 445 HM MOKHO HCTIOIB30BaTh KaK aHATUTUYECKUE CUTHAIIBI
npu omnpenenennn coorBercTByromux KA. Ycranosneno, uro KA B HauOosnblieil creneHu
B3anmojeiictByrot npu pH 10.5, conepsxkannu SINPS 1.0 M1 B 5.0 M1 peakiiioHHOU cMecH;
M3MEpPEHHE JIIOMUHECHICHIINH cienyeT npoBoauth depe3 20, 30 u 60 MuH mocne cMenieHus
SiNPs ¢ [TA, HA u A, cootBetrctBenno. Harpesanue 10 40°C mo3BoJisieT yCKOPUTH PEAKIIUIO,
npu Oosee BBICOKMX TeMIlepaTypax 4YacTHIbl 3aMETHO arperupyrorcss U TEepSIoT
JIOMHHECHEHTHbIE cBOMCTBa. OueHeHs! npenensl o0HapyskeHus 1A, HA u A, oHu cocTaBisioT
2,0.4 u 1 MkM, COOTBETCTBEHHO.

Paboma sevinonnena 6 pamkax memol no eoczaoanuio AAAA-A21-121011990021-7 u 6
pamkax Ilpoepammer passumus Medxxcoucyuniunapho Hay4Ho-00pa3zo08amenbHOU UIKOIb
Mockoeckozo ynueepcumema «byoywee nianemul u 2n06anvHvle UsMeHeHUs: OKpYHcaroujel
cpeodvly. Hccrnedosanue nposoounoce npu noooepxcke LIKII MI'Y «Texnonoeuu nonyuenus
HOBbIX HAHOCMPYKMYPUPOBAHHBIX MAMEPUANO8 U UX KOMNJIeKCHoe ucciedosanuey, LIKII MT'Y
«Hanoxumua u Hanomamepuanvly, HayuoHanvHo2o npoekma «Hayka» u Ilpoepammel
pazeumus MI'Y.
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MHoromMmepHble rpaayMpoBKU Kak MHCTPYMEHT
CNeKTPoOMeTpPMUYECKOro onpeaenieHMss CYyMMapHOro coaepxaHus
OAHOTUMHbIX OPraHN4YeCcK1X BeLLlecTB

Bepwunun B.U.
Omckutl 2ocyoapemeennsiil ynugepcumem um. @.M. Jlocmoesckozo, . Omck

vyvershinin@yandex.ru

Jliia ompeneneHrs CyMMapHOTO cofepaHus (Cx) OAHOTHUIHBIX COSAMHEHUN 0e3 uX
paszieneHus U3MEpSIIOT 0000IEeHHbIE CUTHAIIBI YTIeB010po10B (YB), GeHoI0B u Apyrux rpymi
OpraHMYECKUX BemlecTB. (s 3TOro OOBIYHO HCIOJIB3YIOT CIEKTPHI MOIJIOIIEHUs NMPOObI B
Bugumoii, Y® wmm UK obnactu, a BeTUYMHY Cy BBIPAXAIOT B TEpecyeTe Ha HEKOTOPOe
CTaHJapTHOE BEIIECTBO, T. €. B BUJe uHTerpaibHoro nokasarens (MII). Ho stor mpoctoii u
OKCHPECCHBII CITOCOO OIEHKH Cy METPOJIOTHYECKH HE KOPPEKTEH M YacTO BEIET K OOJIbIINM
(>50%) cuctemarnueckum norpeurHoctsM [ 1]. IlpuMeHsss MHOTOBOJTHOBYIO CIIEKTPOMETPHUIO U
MHOTOMEPHBIC TPATyHPOBKH, MOXKHO IMPOBOIUTH IPYIIIOBOM aHAIHM3 TEX K€ HEpa3JIeICHHBIX
cMmeceil HaMmHOro TouHee [2]. B mokiage OynyT oxapakTepu30BaHbI BBISBICHHBIE OMCKUMU
AQHAJTUTHKAMH CHCTEMAaTHYECKUE U CIIydaifHble MOTPEIIHOCTH METOJHMK TPYIIIOBOTO aHAIN3a
(I'A), ocHOBaHHBIX Ha MPUMEHEHUU MPSIMBIX M OOpAIICHHBIX MHOTOMEPHBIX T'PaTyHpPOBOK.
Ipsimvle epadyuposku Buna (Ax)j = X KijCi CBSI3bIBatOT 0000IIECHHBIE CUTHAJIBI, H3MEPEHHBIC
OpU pPa3HBIX Aj C KOHLEHTPALMUSIMU KOMIIOHEHTOB cMmecH (Ci) W ux koddduuuentamu
norsomieHus ki, 3HadeHHWs] c¢i yI0OHO HAXOIUTh METOAOM MHOXKECTBEHHOW JIMHEHHON
perpeccun (MJIP). CymmupoBaHue HalZIeHHBIX Cj AaeT UCKOMOe 3HadeHue csz. OopauyeHmvie
epadyuposku Buja cs = Xbj(As)j CBA3BIBAIOT CYMMapHOE COJICPKAHUE OJHOTHUITHBIX aHATUTOB
¢ 00001IEeHHBIMU CUTHAJIAMU, U3MEPEHHBIMU MIPH pa3HbIX Aj. Perpeccuonnbie K03pUIIUEHTHI
bj HaxomaT ¢ TOMOIIBIO HAOOpa MOJEIBHBIX CMECE C HM3BECTHBIMH 3HAYCHHSIMHU Cy
(oOyuaromtast BeiOopka). s storo pemaror MerogqoMm MHK mepeonpenenennyio cucremy
JMHEWHBIX YpaBHEHUH WM UCTIONB3YI0T Metox PLS.

Cymmaphsble cofeprkaHusi Bcex YB paccunteiBanu mo crekrpam nornomienus B MK-
001acTH, a CyMMapHbIe COJEPKAHUS apeHOB — IO CIEKTpaM morjouieHus B Y D-o0macT.
DeHOJIBI TEPEBOIMIH B A30KPACUTENHN U OMPEEIISITN UX CYMMapHOE COJIep)KaHue T10 CIIEKTpam
NOTJIOIIEHUST B BUAMMOW oOmactu. Pa3zpaboTraHHble METOMUKM  ONpEIENCHHs Cg
METPOJIOTHUECKA KOPPEKTHBI U MPUBOJAAT K JIOBOJBHO TOUHBIM pe3ynbTaTam ['A. Tak, mpu
UCTIOJIB30BaHUH MPSIMBIX TPAJTYHPOBOK aHAIIN3 MOJIEIIBHBIX CMECEH, COZepKaIIX 10 6 apeHOB
(cx mopsinka 0,5 mr/min), maeT MOTPEmHOCTH, MeHbIe 5 % oTH. (mpu 11 Aj) [3]. [Ipumepro
TaKue )K€ MOTPEUTHOCTH TMOJTyYalid, UCTIONB3Ysl 00OpalleHHbIe TPaIyHpPOBKH, HO B 3TOM CiIydae
aHanu3 uaeT ObICTpee, a Yncio Aj MeHbIle. PazpaboTaHHbIE METOIUKH TPYNIIOBOTO aHAIHM3a
OPUMEHWIN JUI SKCTPAKIIMOHHO-CIIEKTPOMETPUIECKOTO OIPENEICHUsT CyMMBI apeHOB B
CTOYHBIX BoJax [4]. HecMoTps Ha moTepH apeHOB B X0/ UX SKCTPArupOBaHUsI U COPOIIMOHHON
OYHUCTKH DKCTPAKTa, MOTPEUTHOCTH aHaJIHM3a CTOYHBIX BOJ He mpeBbimany 20 % otH. Hamm
WCCJICIOBAHMSI TIOKA3AJIM, YTO MPsIMbIE TPAIyUPOBKH KENATeIbHO MPUMEHSITh [UIsl aHalu3a
00BEKTOB, B KOTOPBIX YMCIIO OAHOTHITHBIX aHAJHTOB HEBEJHMKO, a MX TEepeueHb M3BECTEH. B
OPYTHX CIydasx Jydile MPUMEHSATh OOpallleHHbIe TPAJAyUPOBKH, B ITOM CIllydyae aHaIu3
notpe0yeT MEHBIINX 3aTpaT TpyJa U BPEeMEHH.

bubnuoepagpuueckue ccoinku
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3. Bnacosa U.B., Bepmunun B.1. // XK. anan. xumuu. 2022. T.77, Ne 1. C.20.
4. Anrtonosa T.B., Bnacosa 1.B., Beprmmaun B.W. // XK. anan. xumun. 2021. T.76, Ne 7. C.603.
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Ocob6ble criyyam cnekTpodpoToMeTpUYECKOro onpeaerneHus
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CymmapHoe coaepkaHue (Cs) OJHOTHITHBIX OPraHMYECKUX COEIMHEHHH B IMHILIEBBIX
NpOJIyKTaxX, 0M00ObEKTaX U 00bEKTaX OKPY>KaIOIIeH Cpe/lbl YaCTO HAXOAT, HE pa3/iesis aHAINUThI
U HE BBIUMCIAA MX KOHLEHTpauuu Nopo3Hb [1]. Bmecro 3Toro perucrpupyror CHEKTpbl
norsiomenust mpoosl B UK, YO wmm BuanMoit 061acT 1 U3MEPSIOT 0000IIeHHbIE CUTrHAIbI (A4x)
COCIMHEHUH WCKOMOW TPYMIBI NPU OJHOW WM HECKONBKHX JUIMHAX BOJH (A). 3HAYECHUS Cs
HaXOJISIT IO OJTHOMEPHBIM I MHOTOMEPHBIM TPaIyUpOBKaMm, Mpemnosaras, 4To K03h OUIreHTs!
TIOTJIOIIEHHUS] BCEX KOMIIOHEHTOB MCKOMOM TPYTITIBI IOBOJIBHO OJIM3KH, @ MX CUTHAJIBI aJUIMTHBHBI
[2]. BO3MOXKHOCTH TMPaBUIBHOM OLIEHKH Cy TPU CHUIBHO BBIPAKEHHOM BHYTPUTPYIIOBOM
CEJIEKTUBHOCTH WJTH TIPH HEAUTNTUBHOCTH CHUTHAIIOB PaHee HEe MPOBEPSIIACh.

Jlns TpoBepKH BIUSHUS BHYTPUTPYIIIIOBOM CEIEKTUBHOCTH Mbl aHAJIM3UPOBAIU
MOJICIIbHBIE TEKCaHOBBIE PACTBOPHI, OJHOBPEMEHHO CoOJep)Kalue OT 2 10 5 MOHO-, Ou- |
TpUIMKIMYecKnX apeHoB (cz =~ 10* moms/nM®). Ilpu (uxcupoBaHHOH A KO3(hMUIUEHTHI
HIOTJIOLIEHUS] ApEHOB C pa3HbIM YMCIIOM KOJIEL] pa3sinyaroTcs Ha 2-3 nopsiika. ConocTaBisuv J1Ba
croco0a oneHku cs: 1) u3mepenue As npu 260 HM 1 BEIUUCIICHHE PE3yJIbTaTa aHaJ3a B iepecyuere
Ha CTaH/apPTHOE BEIIECTBO X¢r (HA(TAIMH WM aHTPAIICH); 2) U3MepeHre 0000IICHHBIX CUTHAIOB
npu M JumHax BOJAH B oOmactu 250-290 HM M pacuer ¢y Mo oOpalieHHOW MHOTOMEPHOMN
rpagyupoBKe, TOMy4eHHOH ¢ momompio oOyuaromerd BbiOopku [3]. IlepBwiit crocob (pacuer
MHTErpaJIbHOTO TIOKa3aTells) J1aBall CUCTEMaTUYEeCKUEe IMOTPEIIHOCTH, HEPEIKO MPEBbIIIABIINE
100 % OTH. 1 He CHUIKaBILIKECS [TPU BApbUPOBAaHUU A WM 3aMeHe Xcr. BTopoii criocob naBain 6onee
MpaBUIILHBIE PE3YNIBTATHL, U YoKe pu M=11 cuctemMaTiyeckue morpenHocTy He npesbimamm 10 %
orH. O4YEBHIIHO, TPH CHJIBHO BBIPAKEHHOH BHYTPHIPYIIIOBOM CEJIEKTUBHOCTH CHUTHAJIOB
TPYIIOBOM aHATU3 HAJIO0 MPOBOJIUTH, MPUMEHSST HE WHTETPAIbHBIE TMOKA3aTelH, a OOpallleHHbIe
MHOTOMEPHBIE TPATYHPOBKH.

Jlns TpoBepKH BIMSHUS HEAUIMTUBHOCTH aHAM3UPOBATM CMECH KOMILIEKCHBIX
coemunennit Cu, Co, Ni, Zn u Pb ¢ pearenrom TTAP. Mostsiprbie K03()hHIMEHTHI STHX KOMIUICKCOB
npu (PUKCUPOBAHHON A ObLTM BemMuMHaMH ofHoro mopsaka (N'10% m-momstcem™). B crexrpax
TIOTJIOIIEHHS BOJHBIX PAaCTBOPOB, COMEPKAIIUX CMECH HOHOB (BIUIOTH JI0 MATHKOMIIOHEHTHBIX) U
m30biToKk  [IAP, Habmromatorcss crartuctudecku 3Hauumble (M0 30 % OTH.) OTKJIOHEHHS OT
agmutuBHOCTH TipU 490-530 HM. 11 mocTpoeHus oOpallieHHOM TpaTydpOBKH HCIONB30BAN 14
cMeceil ¢ M3BECTHBIMH 3HaUeHHUAMH Cs (0T 8 10 25 MKMOIT/1T). OG0O0IIEHHBIE CUTHAIBI U3MEPSITH TTPU
IIECTH JUTMHAX BOJTH, PACYETHI IPOBOIAIIN METOJIOM HAMMEHBIIINX KBA/IPAaTOB C TIPUMEHEHHNEM TTaKeTa
Excel. J1yst cmeceii 3 TecT-BBIOOPKH MOTPEIITHOCTH OMPEIEIICHHS ¢ HE MPEBBIIAIN 8 %0 OTH. TIpH S <
4%, puYeM CHCTEeMAaTUYECKHE MOTPEITHOCTH OBUTM CTaTUCTUYECKH He3HaunMebl [4]. JlambHeiimee
YBEJMYEHUE YHCIIa JUTHH BOJH WM 00BbeMa 0Oydarolieil BEIOOPKH HE MPUBOAMIIO K JJOCTOBEPHOMY
CHIDKEHHIO norperHocteld. Takum o0pa3om, oOpaliieHHbIe MHOTOMEPHBIE MPalyHPOBKH IPUMEHHMBI
JUIsL OTIpEZICNICHHs ¢x HE TOJBKO NPH aJUIMTHMBHOM, HO U TPU HEAIIUTUBHOM CBETONOITIOIICHUI
OJTHOTHITHBIX aHAJTHTOB.

bubnuoepagpuueckue ccoiixu
1. Bepumnun B.M. // XK. anan. xumun. 2023. T.78, Ne 2. C.123.
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3. Bepumnaun B.U., A6pamoBa A.E. // 3aB. na6. Auarnoctuka marepuanon. 2022. Ne 11. C.5.
4. Brnacosa U.B., Bepmmnaun B.1. // XK. anan. xumun. 2022. T.77, Ne 11. C.1032.
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CnekTpodoTomMmeTpuyeckoe onpeaeneHme copbara kanmsa u
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Copb6at xamust (E202) u 6enzoat Harpus (E211) sBnsitores onHuMEU 13 HanboJiee 4acTo
UCIIOJIb3YEMBbIX IUIIEBbIX KOHCEPBAHTOB B MUIIEBON MPOMBIIICHHOCTH AJIS1 HHIMOMPOBAHUS
pocTa pa3IM4YHBIX MHUKPOOPraHW3MOB (Oakrtepuil, npoxokedt u nap.) [1]. [na ananuza
KOHCEPBAaHTOB B IMILUEBBIX HPOAYKTaX MCIOJIB30BAINUCh pa3MyHble MeToabl: Y O-
CHeKTpocKomnusi, ToHKocnoiHass xpomarorpadus (TCX), BbicOk0d(pPeKTUBHAS KUIKOCTHAS
xpomarorpadus (BOXX) [2, 3]. B mnacrosmee Bpems BDIXX sBasercs naumbonee
pacrpocTpaHEHHBIM METOJIOM Uil aHajk3a 3TUX KOHCEPBAHTOB B TPOJIYKTaX IHTAHUS.
HenocraTtok MeTona — 3T0 Joporocrosiiee 000pyaoBaHue, TpeOOBAHUE BBICOKOM UUCTOTHI
CTaHJAPTHBIX PACTBOPOB W BBICOKOKBAIM(UIIMPOBAHHBIX cHenuanucTtoB. Hecmorps Ha
IIMPOKOE pacrpocTpaHeHue Xxpomartorpapuu Y -crnekTpockomnus siBisieTcst 6onee ObICTPhIM U
nenieBbiM MeTosioM. Llenbro paboTel ObuTO ompenenenue copbara kamus (E202) u 6enzoara
Hatpus (E211) B 6e3a/IKOro/IbHBIX HAUTKaX CHEKTPOPOTOMETPUYECHM METO/I0M.

AHanu3 TpOBOAMIM C TOMOIIBI crektpodoromerpa BioSpec-mini-SHIMADZU
(Anonus). Ans npurorosiaeHus npoOsl, B3siy 10 M1 HanuTKa, JOOABMIM 5 MJT HACHIILIEHHOTO
pactBopa NaCl u HEcKoIbKO Karenb pacTBopa CepHOil Kuciotsl 10 pH 2 — 3, HHTEHCHBHO
nepeMeniad U YKCTPAarupoBaid OEH30aT HATPUS U copOar Kanus He MeHee 3 paza mo 10 mu
stunaneratoM. [lomydeHHsiit skcrpakt cymmian 1 r 6e3BogHoro NapSOs4 M ynmapuBaiu B
dapdoporoii gamke npu Temmeparype 45 — 50°C 1o cyxoro. 3aTeM m00aBHIM HECKOJIBKO
kanespb pactBopa NaOH u pa3z6aBuim 10 METKH 25 MJI AMCTUIIIMPOBAHHOM BO10# [2, 3].

Konnenrpanuio copbata kamuss W OeH30ara HATPHUs ONPEACISUIA  METOAOM
rpagyupoBoyHoro rpaduka. s 3Toro craHmapTHble pacTBOPbI TOTOBHJIM B JMAaIla30HE
koHueHTpauuit (1.0 — 6.0 mr/n ans copbara xanus u 2.0 — 14.0 mMr/n ns 6eH3oata HaTpus).
Omnpeznenenre KOHCEPBAHTOB MPOBOJAWIM NPU CIEAYIOMNX JUIMHAX BOJH: copbara Kaus —
254.5 uwM, OeHzoara HaTpus — 228 HM.

B xone paboTsl ycTaHoBiIeHO, uTo B Oe3ankoroibHbix HanuTkax (Yes! Fruit, Yait
xononubii 3enenbiit, AQUA minerale) conepskanue copbar kamus (124 — 171 mr/n), 6erzoata
Hatpus (131 — 141 mr/m), 3TO HEe IPEBBIIAET MPEAESIBHO JOMYCTUMBIX KOHIIEHTpALIUH.

bubnuoepaguueckue ccoiiku
1. Shazia Khanum Mirza, U.K. Asema, Sayyad Sultan Kasim. To Study The Harmful Effects
Of Food Preservatives On Human Health // Journal of Medicinal Chemistry and Drug
Discovery. 2017. Vol. 02. No 02. P. 610-616.
2. CTb 1181-99. TlponykTsl mepepabOTKH IUIOAOB U OBOIIEH. METOAMKH OmNpeaeIeHUs
collepkaHusl COpPOMHOBOM M OEH30MHONW KHCIOT MHpPU HUX COBMECTHOM MPHUCYTCTBUH
CHEeKTPOPOTOMETPUYECKMM U XpomaTorpapuueckuM meromamu. — Bpenen. 2000-03-01 —
Munck: ['occranmapt, 1999. 13 c.
3. Ogunleye D.T., et al. Spectrophotometric and high performance liquid chromatograhic
determination of sodium benzoate and potassium sorbate in some soft drinks / Unilag Journal
of Medicine, Science and Technology (UIMST). 2017. Vol. 5. No 1. P. 168-178.
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UccnepoBaHue ycrnoBMM aKCTPaKLMOHHO-(POTOMETPUYECKOIO
onpeaeneHusa aubasona B BUAe MOHHOrO accouuara ¢ cynbgoHaso

Lamzaecea V.2, Mup3zaesa X.A2

Ylacecmancruii 2ocyoapcmeenmviii meduyunckuii ynusepcumem, 2. Maxauxana
2Tacecmanckuii 2ocyoapcmeennwiii ynusepcumem, 2. Maxauxana
ulzana_g@mail.ru

OKCTPaKIIHOHHO-(DOTOMETPUUYECKAE METOJbI, OCHOBaHHBICE Ha B3aUMOJICHCTBUU
OpPraHMYECKUX OCHOBAaHUM C KHCIOTHBIMM KPAacCUTEISIMU MPEACTABISIOT HHTEpPEC s
OTIpe/ICIICHUS WK Pa3JIelIeHUs] ATKAIOUIO0B U JPYTUX JIGKAPCTBEHHBIX BEIIECTB, 001a1at0IINX
OCHOBHBIMH CBOMCTBaMHU. J[J1s1 MX onpeaesneHus: MUPOKO MPUMEHSIOTCS CyIbGo(TaTenHOBbIE,
OKCHUKCAHTCHOBBIC U B MEHBIIICH CTETIEHH a30KPACUTEIIH.

B pabGore wuccrmemoBaHbl ycioBHs SKCTpakiuu aubazona ([Ib) B BuIe HOHHOTO
acconmara ¢ azopeareHToM cynb(ona3zo (CDPH) m ycraHoBieHa BO3MOXKHOCTh NPUMEHEHHUS
M3YYEHHOUN CUCTEMBI I KOJIMYECTBEHHOT O KCTPAKIIMOHHO-(DOTOMETPUYECKOTO ONIPEACTICHUS
Jb.

Wonnslii accomuar, coaepkammii kpynsele ruapodoOHsie anuonsl COH ¢ JIb
AKCTPArupyeTcsi TMOJISIPHBIMU PACTBOPUTESIMU: OYTHIIOBBIM, H30aMHUJIOBBIM W aMHUJIOBBIM
CIUpTaMu. YCTaHOBIIEHO, 4TO Oojee 3¢ (EeKTHUBHBIM SKCTPAreHTOM SIBISETCS H-OyTaHOIL
Bzaumopeiicteue JIb ¢ COH 3aBucut or pH pactBopa, T.k. COH mpencrasiser coboii
BOCBMHUOCHOBHYIO KUCJIOTY U MOKET HaXOAUTHCS B PACTBOPE B PA3IMUYHBIX HOHU3UPOBAHHBIX
¢dopmax. Ycranosneno, uro COH B orcyrcrBue b sxctparupyercs 10 pH 2, 9to o0bsicHsIeTCS
HAX0XJIEHHUEM CyJIb(OHA30 B CHIIBHOKUCION cpeie B MosekysipHoi ¢opme. Junanazon pH
sKcTparupyeMoctu nonHoro accormata COH-/Ib mupoxk (1 + 8) u ontumanen B npeaenax pH
4 — 6. MakcuMyM cBeronoromienus nonHoro accoruata COH-/1b nabnrogaercs npu 540 HM.
PaBHOBecue B 9KCTPAKIIMOHHBIX CUCTEMAaX JOCTHTAETCSA MPU YMEPEHHOM TEpPEeMEIINBAaHUU B
teueHue 1 — 1,5 MuHyT. Y CcTONYMBOCTh OKPACKH HOHHBIX aCCOLIMATOB OTBEYAET MPAKTHUYECKUM
TpeboBanusM Meroaa. CteneHs skcTpakuuu (R%) cocrasiser 97+2 %.

Pe3ynbrarhl 3KcnepuMeHTa IMOKa3bIBAIOT, YTO C YyBEIMYEHHEM KoHIeHTpauuu JIb
ONTHUYECKas INIOTHOCTh OYTaHOJIBHBIX SKCTPAKTOB BO3PACTAET B MPSMOJIMHEIHOM 3aBUCUMOCTH
T.€. COOMI0JaeTCsl MOAYMHUMOCTh OCHOBHOMY 3aKOHY CBETOIOTJIOIICHHS, YTO 1a€T OCHOBAHUE
UCToNb30BaTh HOHHBIN accommar COH-JIb 11 KOJIMYECTBEHHOTO AKCTPAKIIMOHHO-
(dboTOMETpUUYECKOTO ONpeiesieHns aubasoa.
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HoBblii noaxoa AnNA onpedeneHUsi OTHOLEHUSA CTabuIbHbIX
usoronos yrnepoga '2C/'*C B guacdmpax o-cpraneBon KUCROTHI
B NOBEPXHOCTHbLIX BoAax ¢ (pOHOBbLIM YPOBHEM 3arpsi3HeHUs

Topwkos A.I'., I pueopvesa T.A., Kyzomun A.B.
Jlumnonocuueckuu uncmumym CO PAH, 2. Upkymck
gorchkov_ag@mail.ru

Husdupsl  o-praneBoit kuciaoTel ((ranarel) 3aHUMAIOT 0cO000€ MECTO B psay
OpraHMYECKHX MHUKPOIOJUIIOTAHTOB, TaK KaK MMEIOT OHOTHYECKHE U aOUMOTHYECKUe
MCTOYHHKH. B TOBEpXHOCTHBIX BOJaX MPHU KOHLEHTPAIMH HA YPOBHE CJIEAOB UX BKJIABI MOTYT
OBITH COMOCTABUMBIMU IO BEIMYMHE. YCTAHOBJICHUE UCTOYHUKOB (hTANATOB BO3MOXKHO ITyTEM
M3MEpeHHs OTHOMIEHHS CTAOMIIBHBIX M30TONOB yraepoxga '2C/'3C B mx cocraBe, KoTopoe
MO3BOJISIET BBIABUHYTH NPEAINOJIOKEHHE O HX OWOreHHOM/aOMOTEHHOM IPOHMCXOXKICHUH.
OmnpeneneHne M30TOMHBIX XapaKTEPUCTUK HA MOJICKYISPHOM YPOBHE KIIACCHUECKHM Macc-
CHEKTPOMETPUUYECKUM CIIOCOOOM Mpe/InoaraeT nepeBos oopasia B ra3000pa3HOe COCTOSTHUE
MyTEM €ro CXXUTaHWs, OKWCICHUS WIM MUPOJIN3a, a TAKXKE €ro BBICOKYIO ymcToTy. Ilpm
COJIEpKaHUM aHAIMTOB B IpoOe Ha ypOBHE CIENOB AJIi HEOOXOIMMO BBEICHHE B METOIUKY
CTaIu¥ KOHLEHTPUPOBAHHUS C TMOCIEAYIONIMM pa3fAeieHHeM OSKCTPaKTa METOdaMHU
xpomarorpaduu. IIpu uccnenoBanuu (ramaroB yBeIHMUYEHUE CTAIUN TMOATOTOBKU MPOOBI
HEN30€KHO MPHUBOAUT K BTOPUYHOMY 3arpsizHeHHIO (ranmaramu u3 jsabopatopHoro ¢oHa H,
COOTBETCTBEHHO, YBEINUMBAET HEOMPEIEIEHHOCTh Pe3y/bTaTa u3Mepenus seauunnsl 2C/13C.

B nactosmeii paGore ImpensioxeH crocob ouenku otHomenus C/'?C B cocrase
¢dTanaroB, MPUCYTCTBYIOIIUX B MOBEPXHOCTHOW BOJE HA CJIEIOBOM ypPOBHE KOHIEHTpALUH.
Crioco6 OCHOBaH Ha TPSMOM KOHLEHTPUPOBAHMM THUAPO(OOHBIX KOMIIOHEHTOB BOIBI Ha
AHAIUTUYECKOU KOJIOHKE ¢ 00parieHHO-(a3HbIM COPOCHTOM U MOCIEAYIONIEM UX pa3ielieHuu
metonoM BOXX ¢ nerexktupoBaHuEM 3MIOMPYyEMbIX (TanaToB BPEMSIPOIETHBIM Macc-
CHEKTPOMETPUYECKUM JIETEKTOPOM BBICOKOTO paspemieHus. OTHOIIEHHe CTaOMIbHBIX
u3otonos yrmepoga *C/1>C B cocTaBe ()TanaToB paccUMTHIBAIOT MO OTHOMIEHHIO IUIOIMIAZEH
TINKOB MOHOM30TONHEIX Macc [M+1+H]" n [M+H]". Otrocutensusie 3Hagenus 2C/1*C (A3Ch)
pPacCUMUTHIBAIOT OTHOCHTEIbHO TAKOBBIX Ui KOMMepyeckux (ramaros. Ilorpanuynsie
sHadenust B mkane A'’C ycranosnensl Ha ocHoBanum 3HaueHmit A*C B cocrase mu-(2-
stuarekcun)ranara (I21'P) 3aBeqoMo GHOrEHHOTO WM aHTPOIIOT€HHOTO MPOUCXOXKACHUS.
DT ®, obHapyeHHbIH B GaiikanbckoM ¢uTormanktone (APC —46%o), B kneTkax 61oMacchl
Aconitum baicalense Turcz ex Rapaics 1907 (A'*C —50%o), oueHeH kak (ranar 6HOreHHOTO
ruHe3uca, a koHreHep JOI'®, npucyTCTBYIOIMN B CBEXEBBINABIIEM CHEre Ha TOPOJICKON
tepputopuu (A*C +5.2%o), B CTOUHBIX BOJAX MOCIE MX OYUCTKH HA OYUCTHBIX COOPYKEHHAX
(AC +0.2%0) — kak (Tamar U3 aHTPONOTEHHOTO MCTOYHHMKA. MMHUMAJIbHAS KOHIIEHTPAIMS
JIT'® B Bone, HeoOxomumas st usmepenus A’C ycranosnena yposaem 0.2 mkr/m. Ilpu
comepkannu ¢ranara B nuamnazone oT 0.2 mo 2.0 MKr/i, OTHOCHTEIBHOE CTaHIAPTHOE
OTKIIOHEHHE /Ul u3MepeHHbIX 3Hauenuil *C/1?C ne npesbimaet +0.68%.

N3mepenne BeTMUYUHBI ABC B cocraBe JIOI'® mo3BOIMIO OIEHNUTH BKJIAJ OMOTCHHBIX
MCTOYHHKOB 3TOTO (hTasiata, 0OHapyKEHHOro B Bofax o3epa baiikai.

Uccneoosanue evinonneno 6 pamxax eocyoapcmeennoco saoanusi JIMH CO PAH,
npoexm FWSR-2021-0004 (No. 121032300154-8) mna 6aze npubopnozo yewmpa
KOJIEKMUBHO20 NONb306AHUS (PU3UKO-XUMUYecKo2o yiempamuxkpoanaiusza JIMH CO PAH
(LIKII « Yiompamuxpoananusy).

! me cnemyer myTath co 3HadeHHeM 6°C, KOTOPOE pacCUMTBIBAETCA MO MHTEpHALHOHansHOH VPDB mkarne.
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NMpumeHeHNne cBepPTOYHbLIX HEMPOHHLIX ceTeUn Ans o6paboTKu
OaHHbIX MEéccOay3pOBCKOMN CNEKTPOCKONUU

[ees B.A., [lanuyk B.B., Kupcanos /1.0.

Canxm-Ilemepbypeckuii 2ocyoapcmeennbitl ynusepcumem, Mucmumym xumuu,
2. Canxkm-Ilemepbype

hitcherv@mail.ru

B nocnennue roapl HaOmOgaeTCs 3HAUMTENBHBIA POCT MHTEpEca MCCIeoBaTeNell K
MPUMEHEHUIO METO/I0B MAIIMHHOTO 00YYEHUS NP PELICHUH 3a/1a4 B 00JIaCTH aHATUTHYECKON
XUMHH. JTa TEHAECHLUs 00yCIIOBIEHA YBEINYEHUEM IOCTYITHOCTH BBIYUCIIUTEIbHON TEXHUKU
U YCJIOXHEHHEM HHCTPYMEHTAIbHBIX METOJOB aHaiu3a. Vcronb30BaHHE HCKYCCTBEHHBIX
HEHPOHHBIX CETEW MO3BOJIAET M3BJIEKATh MH(POPMALUIO M3 PE3YIbTATOB M3MEPEHHH Jaxe B
CIy4ya€ HH3KOIO pa3pelieHHus M CUIbHOTO IE€PEKPhIBAaHUS AHAJIMTUYECKUX CHUTHAJIOB,
MO3BOJIAET pellaTh 3a7aud Kilaccu(UKalMM HEU3BECTHBIX 00pa3lioB, HAXOIUTh CKPBITHIE
3aKOHOMEPHOCTH B JIaHHbIX. Takue npenMyniecTBa MOI'yT OKa3aTbCs BECbMa MOJE3HBIMU MPU
00paboTKe JaHHBIX MECCOAYIPOBCKOM CIIEKTPOCKOINH, TJI€ B HACTOAIIEE BPEMS OTCYTCTBYIOT
MOJIHOCThIO aBTOMATHU3HPOBAHHBIE METOJbI OOpPaOOTKM CHEKTPOB, BBUAY CIOXXKHOCTH HX
UHTEpIIpETaLUH.

Llenbto qaHHOW pabOTHI ABISETCS MPUMEHEHHE METO/Aa CBEPOUYHBIX HEHPOHHBIX CeTei
(CHC) nns ompeneneHus mapaMeTpoOB MYJIBTUIDICTOB Ha M300pakeHUSX MeccOaydpOBCKUX
CHEeKTpoB. B oTnumumu oT omucaHHbIX B JuTepatype cmnocoboB mnpumenenus CHC s
00pabOTKH CHEKTPalIbHBIX JAaHHBIX, B JAHHOH pabOTe KaXXIbI CIEKTP paccMaTpHBAaETCs
MMEHHO KaK U300pakeHue, a He KaK YHCIOoBOM BekTop. [l oOyueHus mojeneii u BeIoopa ux
ApXUTEKTYpbl HCIOJIb30BaH CMOEIMPOBAHHbIM HaOoOp naHHBIX U3 14406 cnexkTpoB NBYX
ny6reroB no 400 Toyek B KaxaoM. JlaHHBIE OTIMYAIMCh 3HAYEHUSIMH U30MEpHBIX (0T -1 10
+3 mm/c, tmar 0,5 MM/C) 1 KBaApynosibHBIX ¢ABUTOB (0T 0,2 10 2,7 MMm/c, 1iar 0,5 MM/c), a TaKxKe
OTHOCUTENIbHON WHTeHCUBHOCTHIO curHanoB (ot 0,1 mo 0,9, mar 0,2). Jlng mocTpoeHus
OJHOMEPHOM CBEPTOYHOM HEHUPOHHOM CETU HCHOJIb30BAIUCH CIEKTPAJIbHBIE JaHHbIE,
npecTaBistomre co0oil BEKTOp (B LENIAX CPABHEHUS C ONMCAHHBIM B JIUTEPATYpe MOJIX0A0M),
a s n1ByMepHON — m3o0paxenusi pazmepom 50 Ha 50 u 200 na 200 nuxceneit. Moaenu
UCMOJNB30BAMCh JJIi TPOTHO3a XapakTEepUCTHK JyOJeToB Ha peaJbHBIX CHEKTpax
NEePOBCKUTONOO0HBIX coenuHeHnit B cucteme BioO3-TiOx—Fe203. B ciydae aBymepHO#
CBEpPTOYHON HEMPOHHOM CeTH OLIMOKa OMNpeJesieHUs MapaMeTpoB AyOJIETOB Ha pealbHBIX
CIIEKTpax cocTaBuia MeHee 5%.
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CnektpocoToMeTpuyeckoe nsyvyeHme BIIMAHUS NPUPOALI peareHTa
Ha COpOLMNOHHbIE CBOMCTBA OCHOBHbLIX Kpacuterneu

Ha HaHOMarHeTuTe, MOoAUKPULIMPOBAHHOM MOJSINAKPUITOBOMN
KMCNOTOU U aoaeuuncynbgaTtom HaTpusa

Hemuodosa A.C., Kysneyosa E.B., Kazumuposa K.O., [lImvikos C.H.
Capamosckuii HAYUOHATLHBLI UCCIe008AMENbCKUL 20CYOAPCMBEHHDLI YHUBEpCUMem

um. H.I'.Yepuviwesckozo, e. Capamos
DAS333.01@yandex.ru

CuHTeTHYeCKUEe KpacUTEeIU IIMPOKO HCIOJIb3YIOT B TEKCTHIBHOM, MOIUrpadHyecKoil,
OyMaXKHOM, NUILEBON U IPYTUX OTPACIsX MPOMBIIUIEHHOCTH, a TaKke OMOXUMHHU, aHATTUTHUECKON
XMMUH 1 B ObITy. MHOTHE U3 HUX KaHLIEPOTE€HHBI U 3alIPEILEeHbl K IPUMEHEHHI0, OJHAKO MHOI' /1A
IPOU3BOUTENN HE3aKOHHO UX MCIIOJIB3YIOT B KauyecTBE J00ABOK B IUILEBbIE OOBEKTHI U
JIpyrue W3JeNus, YIy4IIAIoIUX HX MpUBIEKaTeNbHOCTh. QDanbcudukanus Kpacurenei
IpPEICTaBIseT BaXHYK NpoOjeMy, MO3TOMY, KaueCTBEHHBIH M KOJMYECTBEHHBIH COCTaB
KpacuTesiel Hy>)KHO KOHTpOJIupoBaTh. KoHLIEHTpalus KpacuTeneil B 00bEeKTe YacTO HEBEJINKA,
HO3TOMY TpeOyeTcsl uX KOHLEeHTpupoBaHue. OTHUM U3 MEePCHEKTUBHBIX METOJIOB COPOLUU U
KOHIICHTPUPOBAHUS SIBISIETCS MarHuTHas TBepaodasHas skctpakius (MTDD), ocHoBHOE
IPEUMYIIECTBO KOTOPOH — ObICTPOE OT/IJIEHUE MarHUTHOT'O COPOEHTa OT MAaTOYHOI'O pacTBOpa
JIEUCTBHEM MOCTOSIHHOTO MarumTa [1].

B nanHoil paGore B kadecTBe COpOEHTAa HCIOJIb30BAJIM MAarHUTHbIE HAHOYACTHIIBI
marHetuta (MHY), monmydeHHble METOAOM XHMHYECKOTO coocaxiaeHus. g mpumanus
YCTOMUMBOCTU M CENEKTUBHOCTH copOuuu mnoBepxHoctb MHY  ¢dyHkmonanuszuposanu
MOJIEKYJJaMH TOBEPXHOCTHO-aKTUBHOI'O BellecTBa — nojenuicyibdara Hartpus (JLC) u
AQHMOHHOTO TMOJIMAJIEKTposinTa — moiuakpuwioBoi kuciotel (ITAK). O6bekramu copOumu
SBJISUTMCH OCHOBHBIE KaTHOHHBIE Kpacutenu kcanteHoBoro pogamuH C (PC), pogamun 62K
(P6K) u xpacurens TpupEHIIMETAHOBOTO psiAa Kpuctamnudeckuil gprosnetoblil (KD).

N3ydenne (akTopoB, oONpeAesIomuX COpOLHI0 CHUHTETHYECKUX KATHOHHBIX
KpacuTesiel Ha HAaHOYaCTULaX MarHeTUTa, B YacTHOCTH pH cpenpl, Macchl copOeHTa, BpeMEH!
nepeMeluBaHysl, KOHIEHTPAIMK KPacUTEeNs IPOBOJMIN CIEKTPOPOTOMETPUIECKUM METOIOM.
[TpenBaputensHo B quana3zone pH 3-11 u3ydanu BiusHUE KUCIOTHOCTH PACTBOPA HA CIIEKTPbI
MOTJIOUIEHUS BCEX TPEX KpacUTENIEH. Y CTaHOBJIEHO, YTO MAaKCHUMYyMbI CIIEKTPOB MOTJIOLIEHUS
KpacuTesnel B yKa3aHHOM HHTepBajie pH mpakThudeckn He U3MEHSIOTCA. B3ammojencTBue B
cucreme kpacurenb-ITAK u kpacutens-/IJIC oueHb cnabo M3MEHSET CHEKTPhl MOTJIOLUICHUS
KpacuTeseH, BCIeACTBHE AJIEKTPOCTATHUECKOT 0 XapaKkTepa B3auMOAEHCTBHSI €€ KOMIIOHEHTOB.
Hcnonp3yss 0CTaTOYHYHO KOHLIEHTPALMIO KPAacUTENed B MAaTOYHOM pacTBOpPE MOKAa3aHO, YTO
MHUY, momudunuposannsie [TAK, nzsnekarot npu pH 4 menee 20 % PC, nmpu pH 10 65-70 %
P6XK u 85-90 % K® B 10 Bpemss kak MHY, moaudunuposannsie J[/IC, B 3TUX yCIOBHIX
n3BiiekaroT 90-95 % Bcex kpacureneit. Takum oOpa3om BeIsSBICHO, uTo copoerT MHU@/IJIC
ABJIsIeTCA HauboJee NPeANOUYTUTENILHBIM JUIsI KOHIIEHTPUPOBAHUS MCCIEJOBAHHBIX OCHOBHBIX
KaTHOHHBIX Kpacuteneil. V3yueH MexaHM3M copOLMM M MOKa3aHO, YTO OH OIpeaesseTcs
pasIMYHBIMKU (DAaKTOpaAMM: 3apsiIoOM MOJIEKYJ KpacHuTelel, MX CTPOCHHEM, BO3MOKHOCTBIO
00pa3zoBaHus BOAOPOJTHOMN CBS3H.

Paboma evinonnena npu noooepoicke PH® (npoexm No21-13-00267)

bubnuoepagpuuecxue ccoiiku

1. ErynoBa O. P., Koncrantunosa T. A., IlITeixkoB C. H. U3B. CaparoBck. yu-ta. HoB. cepus.
Cep: Xumus. buonorus. Dxonorus. 2014, 14, 4. 27-34.
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AHanu3 mMakpoMorseKkynapHoOro cocraBa 6MonyneHoK pusobakrepum
Azospirillum baldaniorum metoaom UK-chbypbe-cnekTpockonum

Hamnoea F0.A., Kenorcezynos O.A., Tyeaposa A.B., Kamnes A.A.

Hncmumym ouoxumuu u gusuonoeuu pacmeruii u muxpoopearnuzmos PUIL] CHI] PAH,
2. Capamos

jdyatlowa2013@yandex.ru

Pan mtamMMOB a3ocmupw/l — paclpOCTpaHEHHBIX pH300akTepuii, 00pa3yrommx
aCCOIMALlMU C BBICIIUMH PACTCHHUAMH, — O0NaJat0T (GUTOCTUMYJIHUPYIOUIMMUA CBOMCTBAMHU U
UCIIOJIB3YIOTCS B arpoduoTexHooruu [1]. B HacTosIem goKiae mpeacTaBieHbl pe3yIbTaThl
aHaM3a  MaKpOMOJIEKYJSIDHOTO  COCTaBa  KOMIIOHEHTOB  OHWOIJICHOK, 00pa3yeMbIX
pusobaktepueit Azospirillum baldaniorum Sp245, mnosjydeHHble ¢ IpUMEHEHHEM METOa
uHdpaxpacuoit pypwe-crnekrpockonuu (MKDC) [2]. O6cyxaar0Tcss HEKOTOpbIe 0COOCHHOCTH
METOJUKH MPOOONOArOTOBKY OaKTepHallbHBIX 00pa3ioB i u3ydenus ux metogqom UKOC B
pexxume nporryckanusi. [Ipencrasien cpaBautenbHblil ananu3 UK-pypbe-criektpos (1) cyxux
00pasioB HaTHBHOW 3penoi OuoruieHkH (6 cyT); (2) BBIACACHHBIX K3 OHOIJICHKH
OaKTepUaIbHBIX KIETOK, MOJTYYEHHBIX IIyTeM LEHTpUPYrupoBaHus; (3) MaTpukca OMOIIEHKU
(MB); (4) dpakuuit Mb ¢ pa3HbIME MOJIEKYJISPHBIMU MacCaMH, MOTYYSHHBIX MyTEeM JICICHHUS
npenapata Mb Ha kosonke ¢ Hocutenem Sepharose CL-6B, a rtaxxke (5) yrieBomHo#
COCTaBIISIOLIEH MaTpUKca, MOIYYEHHON MATKUM KUCIOTHBIM ruaponn3oM Mb ¢ nanbHednmm
pa3feneHrueM METOJIOM Tellb-TIPOHHUKAIIIEH XpoMaTorpaduu Ha KOJIIOHKE C HOCHUTEIEM
Sephadex G-50. ITpoanaau3upoBaHbl 0COOEHHOCTH MAaKPOKOMIIOHEHTHOTO COCTaBa 00pas3IoB
o ganaeiM UK®C B cpaBHEHHM C JaHHBIMH XUMHUYECKOT0 aHAIN3a U Ipyrux MeTo0B [2]. Ha
pUMepe MPOBEICHHOT0 UCCIIEeI0OBaHMS MMOKa3aHa BbIcOKast H(opMaTuBHOCTH MeTos1a UKDC,
MIO3BOJISIOIIETO U3yYaTh MUKPOOHOIIOTHYECKHE OOBEKTHI B X HATUBHOM COCTOsSTHUH (N Situ),
JUIl OLIEHKM MaKpOKOMIIOHEHTHOTO COCTaBa Kak OaKTepHaJbHBIX OHOIJICHOK, TaK U HX
OT/IETIBHBIX KOMIIOHEHTOB [2].

Paboma noooepacana Poccuiickum nayunvim gponoom (epanm Ne 22-26-00142).
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CBoGopHble paguKanbl, UHAyUUpyeMble B peakumun @eHTOHa, U ux
BIUSIHUE Ha CNeKTpanbHble XapakTepUCTUKU LuaHokoGanamMmumHa
(BuTammHa B1»)

Epuna A.A., Bopooynun B.B., Hwenko A.A.

MUP3A — Poccuiickuilt mexnoio2uyeckui ynugepcumem, Mucmumym moHKux XuMu4eckux
mexnonoauti umenu M.B. Jlomonocosa, 2. Mockea

Aaerina@mail.ru

I[Ipy  pa3BUTUM  BOCHAIUTENBHBIX  IPOIECCOB  MPOUCXOAUT  MCTOIICHHUE
AQHTHOKCHIAaHTHON CHCTEMbI OpraHU3Ma, YCHIIMBACTCS BHIPAO0OTKa aKTUBHBIX (POPM KHCIIOpOa
(ADK). CBoboanble paauKalibl, Kak W3BECTHO, BBICTYNAIOT B POJIM MATOTE€HA, WHIYLUPYS
OKHCIUTENbHBIE Mpolecchl B opranusMe. CornacHo «remonutudeckoi» teopun COVID-109,
BbI3BaHHOTO SARS-COV-2, uHAYIUPYETCS TEMOJIU3 SPUTPOIIUTOB C BBICBOOOXKICHHEM KeJle3a
u3 remornobuna [1]. Tlomamass ¢ cocyamcroe pyciio, JABYXBAJICHTHOE MKEJIEe30 CIOCOOHO
BCTymath B peakiuio @DeHTOHAa C MEPOKCHUIOM BOJOpOJa, BhIpAOATHIBAEMOTO B XOJ€
METa0O0JIMYECKOTO ali103a C 00pa30BaHNEM THAPOKCHILHOTO PAUKaIa, KOTOPBIA pa3pymiaeTt
HE TOJIbKO IJIa3MAaTUYECKUE W MHUTOXOHApPUATIbHBIE MEMOpPaHbI, MPUBOJIS K MOBPEKICHUIO
COCYZIOB, HO W IMPKYJUPYIOIINE KOMIIOHEHTHI B KpoBH. Llenmbio maHHOW pabOTHI sSBISETCS
W3Y4YCHHE BIMSIHHUS aKTUBHBIX (OPM KHUCIOpOAA, TeHepUpyeMbix B peakuuu DeHToHa, Ha
CHEKTPAIbHBIEC XapaKTEPUCTHKH IIHaHOKOOAIAMUHA - HE3aMEHHMOTO JIJIsl OpraHW3Ma BUTAMHHA
B12, mpuHHMalOIIEro y4acTue B CHHTE3€ 'eMOTrJI00MHA U B PAJE BAXKHEHIINX OMOXMMHUYECKUX
nporieccax, HapyleHue KOTOPBIX MOXKET IMIPUBECTH K MATOJIOTUIECKUM COCTOSIHUAM. B manHOM
UCCJIEIOBAaHUH OBLITIO U3y4YEHO BIUsHUE peakinu DeHTOHA Ha CIEKTpaibHble XapaKTePUCTUKHU
MaHOKoOalaMUHa MpU Pa3JIMYHBIX KOHIEHTpAIMAX IEPOKCHAA BOJOpOJA B JIMANa30HE
konnentpamuii  1-103-  1-101 momp/n, npM  TOCTOSHHBIX 3HAYEHMAX KOHIEHTPALUH
JBYXBAJIEHTHOTO xene3a 0,8 Monb/1 1 ButaMuHa B12 4107 Mo/, CriekTpanbHas KapTHHA 10
U 1ocie npoBejeHusl peakiuu OeHToHa MoKa3ajia He TOJIBKO CMEIIEHHUE XapaKTepUCTUYHBIX
JUIs I1aHOKOOaaMuHa MakcuMyMoB ToriomeHus (361 u 551 HM) B THIICOXPOMHYIO 00J1acTh,
HO M TOSIBJIEHME HOBBIX CHUTHAJIOB MpH HMHBIX AnuHax BoiH (511, 521 u 541 um), uto
CBUJIETEJILCTBYET 00 HM3MEHEHHUSX B CTPYyKType BHTamMuHa Bi2. YcraHOBIeHO, yTO mnpu
WCIIOJIb30BaHUM KOHIIEHTpAalMid MEPOKCUJa BOJOpPOAA B JHANa30HE KOHILIEHTpaluh 1-10°2 -
5107 MonB/T M3MEHEHHIT B CTIEKTPANBLHOM KapTHHE He HabmogaeTcs. OHAKO C yBeTHUEHHEM
KOHIIEHTPAIlMH MePOKCHIa BOAOPOAa A0 3HaueHmii 107 MOIB/T NMPOMCXOOMT CHMKEHHE
ONTUYECKOH IUIOTHOCTH IIMaHOoKoOanamuHa ipu 361 HM 10 75% u ipu 551 Hm 10 65%. Takum
o0pa3oM, HM3MEHEHHSI B CTPYKType BUTaMHHa Bi2 MOTYT TpHUBECTH K TIOTEpPE €ro
OMOJIOTMYECKOM aKTHBHOCTH, YTO, B CBOIO O4epe/b, Oy/leT yCHIMBaTh aHEMHIO U B IIEJIOM
W3MEHSTh METa00JIN3M OpraHu3Ma.

bubnuoepaguueckui cnucox
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AS A TARGET OF SARS COV-2 IN PATHOGENESIS OF COVID-1 // Archiv Euromedica.
2020;10(3):5-11.

46


mailto:Aaerina@mail.ru

KuHeTnyeckmnm cnekrtpocotomeTpnyeCcKnm Meton KOnm4ecTBeHHOro
onpeaeneHus NPousBoAHbLIX MMMAA30SNINHA

3apyouna A.O., Konecnuxosa T.C., Ypano UE.
FOsicnvii @edepanvhwiii Yuusepcumem, 2. Pocmos-na-/{omny
karginova@sfedu.ru

Jisi  KOJIMYECTBEHHOTO KHHETHYECKOTO CHEKTPO(GOTOMETPUUECKOTO OIpeIeIeHuUs
THOAMUJIOB TOTOBUJIMCH CMECH pAacTBOPOB MCCIEIYyEMbIX BEIIECTB COOTBETCTBYIOIIUX
KOHIeHTpauuil u 2,2'-mudpennn-1-nmukpunrunpasuina (JPII) mytem pa3baBieHuss HCXOAHBIX
pactBopoB (C = 4,0-10* M). Kounenrpauus JIPII 6buta moctosuHON (8,0-10° M),
KOHILIGHTpALMsl aHAJUTOB BapbUPOBaIKCh B uHTepBasie ot 1,0:10° M 1o 2,0-10° M. Ilepuox
MEX]y CMEIIEHHUEM PeareHTOB U HayaJloM PErucTpalii KUHETHYECKOM KpuBoil coctasisut 20
cexyH/. Kaxxnas knHeTnyeckast KpuBasi peakiiy ICEBI0NEPBOTO MOPsIIKA PETUCTPUPOBAIACH
B TeyeHue 30 MMHYT, BeJMYMHA aOCOpPOLMM XpOMOreH-pajukaia (PUKCHpOBAIach yepes
COOTBETCTBYIOIIUH ONPEIEeIISIEeMOMY COSAMHEHUIO BpeMEHHOM nHTepBai [1].

[TapameTpsl rpagyupoBOYHBIX (PyHKIMI BO BpeMeHHOM uHTepBasie oT 10 10 25 MUHYT
(Y =bC + a, rne Y — koo dunment nuneiinoi perpeccuu 3asucumoctu In(1/Ci) - f(t)) u
METPOJIOTHUECKUE XAPAKTEPUCTUKU METOJIUKU KMHETHYECKOro OIpEe/esIeHUs] NPUBEICHbI B
tabnuue 1.

Tabmuma 1 — Ilapamerpsl TpagydpOBOYHBIX (PYHKIHMIA W METPOJIOTHMYECKUE
XapaKTEPUCTHKH OIPEICTICHIS COSTMHCHHUN.
ITapameTpsi
rpagyMpoOBOYHOM (PYHKIHHU Cr 170
_ 0 min, y
CoennHenne Y=bC+a Sr, % x| ke
b-10-2 a-103 p
1,3-H-uMua30auH-2-THOH 26,4 -26 0,999 2,0 16 12
1-MeTuin-uMuaa30auH-2-THOH 5,90 -0,20 0,995 5,9 2,0 6,7

VYcTaHOBIEHO, YTO JJIs PEAaKIMH IICEBJIONEPBOrO TMOPSAKA MEXKIY H3YYECHHBIMU
THOAMMJIAMU ¥ XPOMOTEH-PAIUKAJIOM CKOPOCTh B3aMMOJAEWUCTBHSA HAXOAUTCS B JIMHEHHON
KOPPEJSILIMY C UX aHATUTUYECKUMU KOHIIEHTPALUSIMHU.

Pa3pa0GoTanHast METOAMKA OIIpeICIEHUs] THOAMUI0B Oblja anpoOUpoBaHa P aHAIN3E
MOYM 3J0pPOBOTO dYeNOBEKa. AHAIM3UpPyeMblii oOpa3ell TOTOBWIM MOAU(UKAIHEH
CBE)XECOOpPaHHOW MOYHM CTaHAAPTHBIM pacTBOpPOM TuoaMmuja B (ocpatHoM OydepHOM
pacTBope, KHCIOTHOCTh KOTOpOro cocTasisiia 6,86 en. pH.

OKCTpakLHIO THOHA MPOBOJWIM TPEMsI MOPLMAMU 3TUJIALETaTa o 5 MJI U3 5 MJI MOYH.
OKCTpaKThl yHnapuBalIu IIPM KOMHATHOW TEMIEPATYpeE, CYyXOW OCTATOK pacTBopsiau B 50 M
sTaHona (¢ 100aBKOM ykcycHOM kucioTsl B koiuuectBe 0,04% mo oObemy). IlomydeHHbIH
pacTBOp moaBepraiu crnekTpodoromeTpuueckomy ananuzy ¢ JJOIIT.

Takum oOpa3om, pa3paOOTaHHBIM OBICTPBIA W TPOCTOM METOJ KOJUYECTBEHHOTO
orpezieNieHus] THOAMHUIOB IEMOHCTPUPYET BBICOKYIO TOUHOCTh U MPABUIBLHOCTH MOJTYYEHHBIX
pe3yiabTaroB. Ero ycneninas anpoOarys Ho3BOJIsET PEKOMEHI0BATh €ro ISl HCIIOJIb30BaHMS B
aHaan3e OMOJIOTHYECKUX JKUIKOCTEH.

bubnuoepaguueckue ccolnku
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NMpumeHeHne wmetopa Y®-cnektpocdoTomeTpum AnA aHanumsa
BUTaMuHa E Ha noBepXHOCTU KOXN YenoBeKa

3vee b.K., Borowuna E.C.

Hncmumym eeoxumuu u anarumuyeckou xumuu um. B.U. Bepnaockozo Poccuiickoti akademuu
nayk ('EOXU PAH), 2. Mockea

peunkova.el@yandex.ru

Buramun E u, B mepByro ouepens, anbha-Tokodepol, IpU3HaH OJHUM U3 JTyUIINX
AHTHOKCHJIaHTOB, KOTOPOMY yeJsieTcsl Bce OoJbliie BHUMAHUS B UHAYCTPUHU yX0/1a 3a KOXKEH.
KonruecTBO KOCMETHYECKUX CPENICTB, COMEPIKAIIUX 0-TOKOPEPOIT alleTaT MOCTOSTHHO PacTeT.
VYpoBenb Butamuna E B KOXe 3aBUCHUT OT €ro MprueMa BHYTPb WM MECTHOTO MpuMeHeHus [1].
[IpoBenenune wucCcCieIOBaHUM TPAHCAECPMAIBHBIX CBOMCTB KUPOPACTBOPUMBIX BHUTAMHUHOB
CBSI3aHO C HEOOXOIUMOCTBIO Pa3pabOTKU METOIMK OIIPEIeICHHsSI KOJIMYECTBA U paclpeieICHUs
npenapara Ha MOBEPXHOCTH KOKH, KHHETHKH €T0 BIIUTHIBAHUSI, KOTOPHIE MTO3BOJISIT 00OCHOBATH
BBIOODP ONTHUMANIBHBIX JO3MPOBOK Mpenapara Al KOCMETUYECKUX CPECTB.

Jlannasi paboTa MoOCBsIIEHA UCCIEIOBAHUIO BO3MOXKHOCTH NMpUMEHEeHHs MeTona Y d-
CHEKTPO()OTOMETPHH ISl KOJMYECTBEHHOTO ONpe/iesieHrs BuTaMuHa E Ha MOBEepXHOCTH KOXKHU
METOJIOM TPaayupoBOYHOro rpaduka. B oCHOBY mperaracMoli METOJIUKHU JIETJIa METOIUKA
nokazarens «I1oaTuHHOCTEY, TpeacTaBienHas B I'® PO [2]. B pamkax ucciieoBaHus C LEIbIO
YACIICBJICHUS] aHaJIM3a a0COMIOTU3MPOBAHHBIN 3TaHOJ, ObUI 3aMEHEH Ha H3O0MPONAHOJ JIJIs
ouncTkd moBepxHocTeil (99,9%), SKBUBaJEHTHOCTh PE3YJNbTATOB U CHEKTPOB MpPU 3aMEHE
STUJIOBOTO CIIMPTAa HA U30MPOIMIIOBBIN ObLIa I0Ka3aHa.

AmpobGanus pazpaboTaHHOW MeTOAMKH Oblla MPOBEACHA B paMKax MCCIEIO0BaHUS
PaBHOMEPHOCTH pacIpeiesieHus BEIIECTB Ha TOBEPXHOCTH KOXkH. Kak BHIHO U3 pucyHka 1,
pe3yNbTaThl UMEIOT Pa3dpoc, OAHAKO CYMMapHOE KOJTUYECTBO BEIIECTBA, HAlIEHHOE Ha KOXKE,
COOTBETCTBYET KOJHMYECTBY BEIIECTBA, HAHECEHHOTO Ha KOXY, C YYE€TOM IOTeph MpH
HaHECEHUH.

1 (0,93 mrivm)

— 3 (0,79 Mrivm)
4 (0,78 Mr/Mm)

-~ 2(0,61 Mrivm)
-6 (0,58 mr/vm)

7 (0,49 Mrym)
= 5 (0,45 nr/vm)

Absorbanc Abs)

S —

Wavelergth(zm)

PI/ICYHOK 1. OI.[CHKa PaBHOMCPHOCTH pacCIIpCaACIICHNUA BUTAMUHA E na MMOBCPXHOCTU KOKHU.

Takum o00pazom, TpeNIOKEHHAass METOAHMKA, 10 MHEHHI0 aBTOPOB, MOXET OBITh
WCIIOJIb30BaHA I KOJIUYECTBEHHOIO ONpPENENEHUs BUTaMUHA E Ha NMOBEPXHOCTHM KOXH, a
TAKXe ISl OIIEHKH €r0 TPAHCIEPMAIBHOTO TPOHUKHOBEHHS.

bubnuoecpagpuuueckue ccoiiku
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Cop6LuMOHHO-cnekTpod)oTOMEeTpMUUYEeCKoe onpeaereHue
asoKkpacuTenenm B OMONOrM4YeCKM akTMBHbIX Ao006aBKax U NULLEBbIX
npoAayKTax ¢ NPUMeHeHueM MarHUTHbIX HAHO4YaCcTUL,
MoAaN(PULIMPOBaAHHbIX KATUOHHBLIM NOJNIN3NEKTPONIUTOM

Kazumuposa K.O., llImvikos C.H.

Capamosckuil HAYUOHATLHBLI UCCIEO08AMENbCKUL 20CYOAPCMEEHHbIU YHUBEPCUMEN
um. H.I'.Yepuviwesckozo, e. Capamos

kazimirova-ks@mail.ru

B nacrosmee BpeMsi neUUIMT HATypaibHBIX KpacHTeNled, JOPOrOBH3HA HMPOM3BOICTBA
IPUBEU K UX IIUPOKON 3aMEHE CUHTETUYECKUMH a30KPACUTEISIMHU IIPHU MPOU3BOACTBE IMUIIEBBIX
MPOAYKTOB U OHOJIOrHYeCcKU aKTUBHBIX 100aBOK (BA/]). X BbICOKast yCTOMYMBOCTD K U3MEHEHUSIM
KHUCJIOTHOCTU CpEIbl, BPEMEHU XpaHEHUs, CTaOMIbHOCTh K HAarpeBaHUIO M JEHCTBHIO CBETa,
Oonblias 1[BETOBas NajJUTpa IOJHOCTBIO  YIOBJIETBOPSIOT TpeOOBAHUAM IMOTPEOUTEIIS.
CriekTpoOTOMETPUYECKHI METOJ aHaju3a, BCJIEICTBUE CIOCOOHOCTH KpacHuTesei MOriomarhb
3JeKTpOMarHuTHoe u3nydenue BuauMoit, Y ® u UK obnactu ciekTpa cTaia OCHOBHBIM METOJIOM UX
JETEKTUPOBAaHUS M KOJUYECTBEHHOro omnpenesneHus. HecMOTpss Ha yHHMBEpCAIbHOCTb JTaHHBIN
METOJl MMEET OIPAaHMYEHHYI0 YYBCTBUTEIBHOCTH OIPEIEICHUS, 3aBUCALIYI0 OT MOJSPHOTO
koo(pdunmenta mnornomenus kpacutens. CopOUMOHHOHOE KOHIEHTPUPOBAHHUE METOIO0M
MarHuTHOM TBepAo(da3Hol skcTpakiuu (MTDD) B coueTaHnu co cieKTpohOTOMETpHUEH MTO3BOJISIET
CHU3UTh HIKHIOIO TpaHUIy OIpEIEIeHUs Aa30KpacuTele U OAHOBPEMEHHO 3HAYUTEIIBHO
COKPaTUTh BpEMs KOHILIEHTPUPOBAHMUSA IO CPAaBHEHHUIO C APYTMMU METOAAMU. AKTYaJIbHOCTh
pa3paboTKu BBICOKOA(P(PEKTUBHBIX CIIOCOOOB KOHTPOJIA coaepkaHus a3okpacureneit B bA/lax u
0€3aJIKOTONIPHBIX HAINUTKAaX CBA3aHA C HMX TOKCHUYHOCTHIO M BO3HUKHOBEHHEM MOOOYHBIX
HETaTUBHBIX PEAKIIMA 1 3a00J€BaHUI MPH U30BITOYHOM yIOTPEOICHUN TaKUX OOBEKTOB.

Moaudukannuss ~ HaHOMarHeTUTa  KaTHOHHBIM  IOJMAJIEKTPOJIMTOM  TO3BOJIMIA
CTaOUIM3UPOBATh KOJUIOMAHYIO CHCTEMY, CHHU3UTh MOJUJUCIEPCHOCTh YacTUL, a TaKxKe
crocoOcTBOBaNa u3BIeUeHUI0 Oosee 95% annoHHbIX azokpacuteneit Taprpazuna E102, Ammropa
kpacaoro (AC) E129, IlynmoBoro kpacHoro (P-4R) E124 u Asopybuna E122 u3 BOmHBIX
pacTBOpoB B mHUpokoM nuamnazoHe pH cpenpl. [lowck onTumanmbHBIX MapaMeTpoB COpOLUU H
KOHIICHTPUPOBaHUSl BbIOpaHHbIX aHanuToB Ha MHY, MoauduUUpOBaHHBIX KATHOHHBIM
HOJMAJIEKTPOJIUTOM,  OPHUEHTUPOBAaH  HAa  CO3JaHME  METOAMK  HMX  COpOIMOHHO-
cnekTpodoTomerpuueckoro onpeneneHus B bAJlax: Tabnerkn mmmydne «Vitascience» c
comepkanneM Marnus, ButamuHa C u skemesa, cupore ['penamun «ProffSyrop» a rtaxxe B
6e3anKoroapHbIX HanmuTKax «Mountain Dew» n «HepHoronoBka» co BKycom TapxyH. ConepxaHue
a30KpacuTerel B HAJOCAJOYHOM JKUAKOCTH HAaXOJWJIM II0 TpagyHpOBOUHBIM rpadukam,
JMHEHHOCTh KOTOPBIX COXpaHsuiach B uHTEepBasie oT 0.3 10 6 Mr/r. YcTaHoBieHa BO3MOXHOCTb
pereHepanuyu MOBEPXHOCTH COpPOEHTAa M €ro MOBTOPHOTO HCHOJB30BAaHUS NMPU NMPUMEHEHUU B
kauectBe AmoeHTa 0,1M ruapokcuaa HaTpus. Ha ocHOBE MOJy4E€HHBIX CIEKTPAIbHBIX JaHHBIX
Oblla pa3paboTaHa METOAMKA AKCTPAKIMOHHO-XEMOMETPHUUECKOTO ONpPENENICHUsT CMECH
azokpacureneir E124, E122 u EI129 B cupome u B BAJ] ¢ mnpumenHenumem wmeroma PLS.
Koadduimentsr nerepmMuHanuy rpagydpOBOYHBIX TpapUKOB «IPEACKA3aHO — H3MEPEHO»
coctaBuim Oosee 0,98. ['TaBHBIM JOCTOMHCTBOM pa3pabOTaHHON METOAMKH CTaja BO3MOXXHOCTh
CHIDKEHHS Tipesienia (POTOMETPUYECKOT0 OOHApyKEeHHUs a30KpacuTeneit B 12,5 pas, SKCTIpecCHOCTh
npoOOMOATOTOBKH, a TakKe BO3MOXHOCTb pa3feleHus OJNM3KMX 10  CIEKTPaJbHBIM
XapakTepucTukam aszokpacureneid (AA=10EM) wu3 cmecn. OIlEHEHBI TPEMU3NOHHOCTh U
MPAaBUJILHOCTD ONpeesieHs pa3pab0TaHHBIM COPOLIMOHHO-CIEKTPOPOTOMETPUUECKUM METOI0M.

Paboma evinonnena npu noooepacxe PH®, npoexm Ne 21-13-00267
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B0O3MOXHOCTU U 0COGEHHOCTU Hepa3pyLuaroLwero aHanusa
GakTepuanbHbIX KIeTok n buonneHok metonom UK-cypbe-
CMeKTPOCKoNnuu
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Huemumym 6uoxumuu u gpuzuonoeuu pacmenuti u muxpoopearnuzmos @UIL] CHL] PAH,
2. Capamoes

a.a.kamnev@mail.ru; aakamnev@ibppm. ru

MeToabl  MOJNEKYJISPHOW CHEKTPOCKONMHM BBHIY BO3MOXKHOCTH  OTCIICKHUBATH
U3MEHEHHs COCTaBa U CTPYKTYpbI HCCIEIyEeMbIX OOBEKTOB Ha MOJEKYJSPHOM YPOBHE U BO
MHOTHX Ciydasx Oe3 paspyuieHuss oOpasna HuMeeT ocoboe 3HaueHue /s aHalu3a
O6uonornyeckux o0beKTOB. IlocienHee CBA3aHO C TEM, 4YTO MOJIEKYJSIPHO-CTPYKTYpPHBbIE
0COOEHHOCTH OMOMAaKPOMOJIEKYJI M HaIMOJIEKYJISIPHBIX CHCTEM, BKIIFOUas MEKMOJICKYIISIPHbIC
U BHYTPUMOJIEKYJIIPHbIE B3aUMOJCHCTBUS, ONPENENAI0T UX (PU3UOJOIMUYECKYI0 aKTUBHOCTD U
¢yHKIMOHATBHOCTh. Ilpm  3TOM BO3pacTaeT BaXKHOCTh MPABHIBHOTO  IPOBEACHUS
CHEKTPOCKOIIMYECKOTr0 aHaJIM3a BO BCEX €ro acleKTax Ui JOCTH)KEHUS OCHOBHOW IENU —
MOJTYYeHHSI DKCIIEPHUMEHTAIBHBIX JAHHBIX, aJCKBAaTHO OTPAKAIOUIMX COCTOSHHE M CBOWMCTBA
uccie1yeMoi OMoCUCTEMBI.

B nanHOM meHapHOM A0kiane OyayT pacCMOTPEHBI HEKOTOpbIe HanboJjee 3HaYuMbIe
0COOEHHOCTH METOJIOJIOTUM U HIPOOOMOATrOTOBKM OaKTepHaJbHBIX KIETOK (B coOcTaBe
pa3M4YHBIX 00pa3oB OaKTepHANBHBIX KYJIbTYp, BKIIOYAas OMOIUIGHKH — OJHY M3 TJIABHBIX
¢dopMm cyuiecTBoOBaHMs OaKkTepHii), a TaK)Ke MHTEPIPETALUU FKCIEPUMEHTAIBHO MOJTy4YaeMbIX
CHEKTPOCKOMUYECKUX JaHHBIX JJIs Hepaspymaromiero (in Situ u in Vivo) aHain3a MeToI0M
un¢ppakpacuoit (UK) ¢ypse-cnekrpockonnu (MKDPC). Ha mnpumepax coOCTBEHHBIX
UCCJIEJOBAaHUM, BKIIIOYAIOLIMX B KaYeCTBE OOBEKTOB Psijl arpOOMOTEXHOJIOTMYECKU Ba)KHBIX
duTocTUMyIUpYOIMX pu3obakTepuil (cM. [1], a Taxke 0030p [2] M HUTHpyeMble B HEM
paboThl), U U30pPAHHBIX JIUTEPATYPHBIX JAHHBIX, OMYOIMKOBAHHBIX B MTOCIEIHUE TOAbI, OyIyT
oOcyxnaeHpl  Bo3MOkHOCTH  Merona HWK®DPC  ang  CHeKTpOXMMHYECKOro — aHaiu3a
MaKpOMOJIEKYJISIPHOW CTPYKTYpbl M OTHOCHUTEIBHOTO COCTaBa KOMIIOHEHTOB KIIETOK U
MaTpuKca OMOIJICHOK, MX HW3MEHEHHH IMOJ BO3JCHCTBHEM (PAKTOPOB OKpY’KAIOIIEH Cpemsl,
HAKOIJICHHUS BHYTPUKIIETOYHBIX PE3EPBHBIX OMOIMOIMMEPOB U Ap. ByayT Taxke HpUBEICHBI
IPUMEpPbI BCTPEUAIOIIUXCS B JINTEpaType Hanbosee TUIMYHBIX HETOUHOCTEH M OMIMOOK Kak
METOJOJIOTUYECKOTO  XapakTepa, TaK © BO3HUKAOMMX mnpu wuHTepnperamun HWK-
CHEKTPOCKONMYECKUX JaHHBIX, NMPOAHAINM3UPOBAaHbl MX NPUYMHBI M JIaHBl PEKOMEHJAllUH,
MO3BOJISIONINE UX U30eraTh [2].

Paboma noooepacana Poccuiickum nayunvim ghponoom (epanm Ne 22-26-00142).
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NMpuMmeHeHne macc-cnekTpoMeTpum Ansa oueHKU 3hheKTMBHOCTHU
3KCTpaKTa U3 KOKOCOBbIN NbISIM B KA4eCTBEe UHIMOUTOpPA KOPPO3nU
CTarbHOW apMmaTypbl B 6eToHe
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KokocoBast mbUib sIBISETCS MOOOYHBIM MPOIYKTOM MpHU IepepaboTke KOKOCOBOTO
BOJIOKHA M 00J1a/1aeT CIIOCOOHOCTBIO YJEepKMBATh 3HAYMTEIbHOE KOJUYECTBO Biaru. Jlois
IBUIM B KOKOCOBOHM CKOpilyle cocTaBiisieT okojo 35% oT Maccel cyxoro ocrarka [1]. B
HACTOALIEE BpeMs HCIOJIb30BaHUE KOKOCOBOM IBUIM B XO3AHCTBEHHBIX LIEJAX OIPAaHUYEHO.
Heckonbko uCClIeIOBaHMM MOKa3ajdd, 4YTO OKCTPAKThl KOKOCOBOM MBLIM  COAEpXKAT
3HAYUTEJIBHOE KOJUYECTBO OPraHMYECKUX COEIMHEHWMH, TaKUX KaK TaHHHHBI, MOIU(EHOIBI,
(1aBOHOM/IBI, CAlIOHUHBI, ANKAIOUAbI, U MOTYT IMOTEHUHMAIbHO MCIIONb30BATHCS B KAYECTBE
WHTHOMTOPOB KOPPO3UH METALIOB [2, 3].

Lenbto paboThl OBLIO MOMyYEHUE M AHAINU3 BKCTPAKTa U3 KOKOCOBOM MbUIM, @ TAK¥kKe
oLleHKa ero 3()()eKTUBHOCTH B KaueCTBE MHIMOUTOPA KOPPO3UHU CTAJIbHON apMaTypbl B OeTOHE
METOJIOM MacC-CIEKTPOMETPHH.

B xozne naHHOro nccneoBaHus ObUT BBITOJHEH (PUTOXUMHUYECKHH CKPUHUHT SKCTPaKTa
KOKOCOBOW mbLIM. [lpenBapurenbHbli KauyeCTBEHHBIM aHAIU3 IO3BOJWI  OOHApYKUTh
HPUCYTCTBUE CIEIYIOUIMX COCIUHEHUI: (DIaBOHOMABI, TAHHUHBI, MOIM(EHOIBI, CAOHUHBI,
ankanounpl, (prodaraHHuHBl U aHTpaxuHOHBL. AHamu3 MK cnekrtpa skcTpakTa HOATBEPANI
NPUCYTCTBUE (DYHKLMOHAIBHBIX TPYHI, COAEPXKAIUX aTOMbl KUCIOpPOAAa M a30Ta, a TaKxke
apoOMaTHYECKHX KOJIEIl, YTO SIBJSETCS XapaKTEePHBIM JJIsl THITIMYHBIX UHTUOUTOPOB KOPPO3HH.

Pesynpratel aHamm3a Macc-CIIEKTPOMETPUM MO3BOJIIOT  Pa3felIUTh IAaCCUBHOE
COCTOSTHUE U JIOKAJIbHYIO aKTUBALIMIO C 00pa30BaHUEM MPOYKTOB KOPpPO3UH (coeAuHEeHu Fe
u Cl) Ha moBepxHOCTH HH3KOyriepoaucroi ctamu CT3 B BOIHOI BBITSDKKE U3 OeTOHA B
3aBUCUMOCTH OT n00aBku 1 M xmopunos. [Ipu BBeieHUN B pacTBOP IKCTPAKTA U3 KOKOCOBOMH
meUH npu comepxkanuu 2.0 v/am°, coenunenus Fe u Cl He 06HApYKEHbI HA MOBEPXHOCTH
Mmetaina. [Ipu aToM cBOOOHBIE XJIOPUIBI IPUCYTCTBYIOT Ha MOBEPXHOCTH, HO HE BBI3BIBAIOT
JIOKQJIbHYIO0 aKTUBALMIO. AHAJIU3UPYEMOE BEIIECTBO HA OCHOBE YKCTPAKTa KOKOCOBOMW IBUIN
MOJKET paccMaTpUBAThCS KakK MOTEHLMAIbHBIH MHTUOUTOP KOPPO3UM CTAJIbHOM apMaTyphl B
0eToHe B NPUCYTCTBUM XJIOPHUIOB. 3aIIUTHBIN >PQexkT OyaeT NmpoaHATU3UPOBAH B XOJE
JAIbHEHUIINX SKCIIEPUMEHTOB B MOJIEIbHBIX BOJHBIX PACTBOpPaX U OETOHAX.

bubnuoepaguueckue ccolnku
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AKTyalabHOCTB ompezeneHus razooopasyrounux (I'O) npumeceil B maTepuanax HOBOMI
TEXHUKU Heocropuma. Bc€ Ooinbliyio MONyJasipHOCTh B ONPEACNICHUU COACPMKAHHUS TaKUX
npuMeceld HaOMpaeT SKCIPECCHBIM W HEAOPOrod METOJ] BOCCTAHOBUTEIILHOTO IUIABIICHUS,
KOTOPBII M3HA4YalIbHO pa3pabareiBasics A KoHTposia 'O mpumeceil B MeTaiax, ciijiaBax, a
3aTeM Hallél HIMPOKOe MPUMEHEHHE 1J1s aHaiau3a kepaMuku. Celiuac Ha €ro OCHOBE CO3/1aéTcs
BCE OO0JIbIlIe METOUK IS OMPE/IEIICHUS COJIePKaHUs KUCIOPO/ia B COJIEBBIX CUCTEMAX.

MeTtol OCHOBaH Ha BBICOKOTEMIIEPATYPHOM Ta30BOM 3KCTPAKIMU, COBMEIICHHON C
XUMHUYECKUM 00OpallieHneM KUCIOpoa MPoOkl B aHATUTUYECKH aKTUBHYIO (hopMy (MOHOOKCH]T
WIM JUOKCHJ YIJepona), KOTopas MOTOKOM ra3a-HOCHUTENs TpPaHCIOPTUPYETCsS B 00JIacTh
netektupoBanus.  Jns  pmerexktupoBanus — npumensercs — meron — MK-aGcopbOumm,
U30MPaTETLHOCTh KOTOPOTO 00ECIeunBaeTCsl BCTPOSHHBIM MHTEP(HEPEHIIMOHHBIM (PHIIBTPOM,
HacTpoeHHBIM Ha ob6JacTh noryomierus CO umu COo.

[Tocnennee Bpems BCE O0JbIlIE€ BOIIPOCOB BO3HUKAET K CEIEKTUBHOCTH IPUMEHSEMOTO
METO/a JETEKTUPOBaHUSA. DTO CBA3aHO C TEM, UYTO KaueCTBEHHBIM COCTaB ra3oBO cMmecH,
UCXOJAIICH U3 TIeUN SKCTPAKIUU HEOJHO3HAYEH U CYIIECTBYET BEPOSTHOCTh 00Pa30BbIBAHUS
coenuHeHui nornomaromux MK-u3nydyenre B auanasone JUIMH BOJIH OJIM3KOMY K JAMANa30Hy
HOTJIOUIEHUS] OKCHUJIOB yIJIEpo/a.

Jns ompeseneHusi KayecTBEHHOI'O COCTaBa Ta30BOM CMecH, MCXOASIIEH W3 meun
OKCTPAKIMU B METO/€  BOCCTAHOBHUTENBHOTO  IUIABJICHUS,  OBUTI  TIPUMEHEH
razoxpomarorpaduyueckuii aHanmuz Cc  Macc-cnekTpomerpued. [lig  ocyuiecTBiIeHHS
npoboordopa razoananuzatop Horiba EMGAG620W/C cHabxaicst CHCTEMO# ra300TBEICHHUS,
KOHell TpyOKH KOTOpoW ObLI MOMEIIEH B BHAy. 3aTeM Mpoly aHaJU3UpOBAJIM Ha ra30BOM
xpomarorpade ¢ macc-criekrpomerpom (Clarus 600 MS, PerkinElmer).

C nomompto Oubmumorexkn NIST-2008, ObM MAESHTUPHUIMPOBAHBI COETUHEHHUS,
dopMupytone ra3oByro (azy Ipu peaau3alud MeTOoJa BOCCTAHOBUTEIBHOTO IIJIaBJICHHUS
(auermnen — CoHz, mpomnen - CsHe, cunnnbHas kucinora — CHN, nponus - C3Ha, amien - CsHa).

B xone uccnenoBanuii ObUIO BBISABICHO, YTO HA 00pa3oBaHUE MOOOYHBIX COCITMHEHHM,
BHOCALIMX BKJIaJ B (OPMHUPOBAHME AHAIUTHUECKOTO CHUTHala, BIMSIET IPUCYTCTBHE
BOJIOPOJICOJEPIKAIIMX COSUHEHUHM B aHAIM3UpPyeMOM o0pasie. DTo TpedyeT yduéra BIUSHUSL
coJiepKallerocs B npode Bo10po/ia Ha U3MepsieMoe CoJiep>KaHie KUCIOPO/1a, YTO HEBO3MOKHO
0e3 3HaHUS €ro KOHIICHTpanuu. PemeHneM o0OHapYyXEHHOW TpPOOIEMBbI MOXKET CTaTh
UCIIOJIb30BaHUE 0o0Jiee CEJIEKTHUBHOIO JIETEKTOpa OKCUIOB yIiIepoJa UM BBEIEHHE CHUCTEMbI
yIaJIeHUs TTapa3uTHBIX IPUMECEH.
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CnekTtpodoTOoMeTpUUECKOe onpeaernieHue HeKOTOPbIX B-NakTaMHbIX
aHTUOMOTMKOB B X OMHApPHbLIX CMEeCAX C UCNOJSIb30BaHMEM MeToaa
NPOEeKLUUN Ha NaTeHTHbIe CTPYKTYpbI

Kempyw E.@., Mypcanos P.K., Cunaes /[.B., Pycanosa T.FO.
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B nekapctBennsix npemnaparax (JII1) Hepeako Mcnonb3yloT coueTaHue IByX U Ooiiee
aKTUBHBIX (papmaneBTHUecKnX WHTpeaneHToB (ADU) s ycunenus (hapMakoIOTHYECKOTO
s dexTa n yngo6cTBa NpUMEHEHHs] KOMOMHUPOBAHHBIX MpernapaToB. TpyaoeMKoe U CII0KHOE
npensaputensHoe pasaeneaue ADU, BXoasmux B cOCTaB KOMOMHUPOBAHHBIX MPENapaToB U
00JaaloMuX CXOAHBIMH (PU3UKO-XMMHUYECKUMHU CBOMCTBaMH, 3aTPyAHSET IPOBEICHUE
JKCIIpecc-aHAIM3a TPU KOHTPOJIE KadecTBa B JIA0OPATOPUU. XEMOMETPHUCCKHE aTOPUTMEI,
SBIISIONIMECS HA CETOTHSAIIHUI MOMEHT MEPCHEKTUBHBIMU, SKCIIPECCHBIMHU U HE Tpelyrolne
OOJBIIMX TPYAO3aTpaT SIBJISFOTCS AIbTEPHATHBOW TPYAOEMKHM IPOICIypaM, CBS3aHHBIM C
MpeBApUTENbHBIM pa3feieHUEM KOMIIOHEHTOB CMECH M UCIOJIB30BAHUEM JOPOTOCTOSIIETO
oOopynoBanusi mpu aHanu3e. Llenmpio naHHON padOTHI SBISIACH OLEHKA BO3MOXKHOCTH
WCIIOJIb30BAaHUsI COYETAHUS METOJIa CIIEKTPOPOTOMEPUN C XEMOMETPUUECKUMHU aITOPUTMaMHU
(meTon mpoekiui Ha daTeHTHbIE CTPYKTyphl, [1IJIC) misg KOJWYECTBEHHOTO OMNpeaeiieHUs
HEKOTOPBIX [-TaKTaMHBIX AHTUOMOTHUKOB B UX OMHAPHBIX CMECSX.

O06bexTamMu WCCIIEIOBAHUS BBIOpaHbI AHTUOMOTHKU MEHUIUUTMHOBOTO
(AmokcunmuinH, Amox) u nedanocnopunooro (Ledypokcum Cefur Ledrpuakcon Ceft
Ledorakcum Ctax Ledazonun Cef) psaos. M3yuenst nsars ounapusix cmeceii Cefur-Cef, Ceft-
Ctax, Cefur-Ctax, Ceft-Cef u Cefur-Amox. Jlns kaxmoi OHHApHOH CMECH IPUTOTOBICHBI
cepun U3 24 MOJENBHBIX PACTBOPOB C PA3IMYHBIM COOTHOIIEHHWEM aHTHOMOTHUKOB.
DNEKTPOHHBIE CHEKTPhl TOTJIOMIEHUS PETUCTPUPOBAIM C IMOMOIIBI0 CHEKTpodoTOMETpa
Shimadzu UV-1800 B auama3zone 220-350 uM ¢ marom peructpaiuu B 1 HM. Onpenenenne
AHTUOMOTHKOB MPOBOJIWIN JABYMS BapHaHTaMU METOa MPOEKIIM Ha JJATEHTHbIE CTPYKTYPHI:
[UIC-1 u TIJIC-2. MeTonoM MEpeKpecTHOW MPOBEPKU IMOJO0OPAHO KOJIUYECTBO CMEced B
oOydarorieM U mpoBepoyHoM Habopax. Mcxols u3 3HaYeHUH CpeHEKBAAPATHYHBIX OIMHNOOK
Mpe/CKa3aHusl, BBHIOpAHBI ONTHMAJIBHBIC YHCIA JIATCHTHBIX IEepeMeHHBIX. [IpoBepky
MPAaBUIILHOCTH OMPEIEICHUS TPOBOMIN METOIOM «BBEICHO-HANUICHOY.

YcTaHOBIEHO, YTO MPHU UCHOIB30BaHUU XxemoMeTpuueckux metonos I1IJIC1 u TIJIC2
Uil cucTeM  «uedanocnopu :  medarocmopuH» HaONMIONAIOTCSd MEHbBIIWE 3HAYeHUS
CPEIHEKBAIPATHYHBIX OTKJIOHEHHH 110 CPaBHEHHIO C CHCTEMaMH «IeaJoCTIOpUH
MEHUIIILITTHY .

Takum 00pa3oM, MmokazaHa BO3MOKHOCTh Pa3JelbHOTO CIEKTPO(POTOMETPUIECKOTO
OTpefieNieHUs] HCCIeNYEMBbIX AaHTHOMOTUKOB B HMX OWHApHBIX CMECSX C TPUMEHEHUEM
xemometpuueckoro anropurma IIJIC. YceraHOBIEHO, YTO BCE MCCIAEAOBAHHBIE MOJIEIN JAOT
BBICOKHE 3HA4eHHsI KOX(PDHUIIUEHTOB KOPPENSIUNA W TAHTE€HCHI YIJIa HAKJIOHA 3aBUCHMOCTEMN
«M3MEPEHO-TIPE/ICKa3aHo»  OJM3KWe K  eQUHMIE, 4YTO TI03BOJIIET PEKOMEHIOBATh
MPEJIOKEHHBINA CIIOCO0 IS MPAKTUYECKOTO UCIOBE30BaHUS.

Paboma svinonnena npu ¢hunancosoti nooodepacke PH®D, npoexm Ne 22-23-00420.
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CoBpeMeHHbIE 3a/layd aHAINTHYECKOM XUMHMHM HPUBOAAT K Bce OoJsiee IIMPOKOMY
UCTIOJIb30BAaHUIO B aHAJIM3€ TECT-METOAOB — IMPOCTHIX NPUEMOB HICHTH(PUKALUU U
OIpe/ieNIeHusl BellecTB Ha mecte orbopa npod. Kak mpaBuio, oHM He TpeOyrT Haludus
TPOMO3JIKOTO JIA0OPaTOPHOTO OOOPYAOBAHUS M CIOXKHOW MpoOomoaroroBku. CoBepIIeHHO
OYEBHJIHO, YTO Ui MIPOBEACHUS ONEPATUBHOIO BHEIA0OPATOPHOIO aHalu3a LesIecoo0pa3Ho
UCTIOJIF30BaTh XUMUYECKHE PEareHThl, HAHECEHHBIE Ha YAOOHBIN B HCITOJIb30BAaHIUH HOCHTEIb.
B Hacrosee Bpems 11 3TUX Liefieil IUPOKO UCHONb3YIOTCS TECT-TI0JIOCKH, HHAUKATOPHBIE
MOPOILKHU U TaOJNETKH, NP 3TOM OCTAETCSl BaXKHBIM IOMCK HOBBIX PEareHTOB, 00JaAar0IINUX
TpeOyeMbIMU XUMMKO-aHAJIMTUYECKUMH TapameTpaMu. B KkadecTBe TakMX pPEareHTOB B
MOCJIEAHUE TOAbl MHTEHCUBHO HCCIEAYIOTCSI HAaHOKOMIIO3MTHBIE MaTepuaibl Ha OCHOBE
HaHOYaCTHIL cepedpa.

Llenbto HacTOsAMIEH pabOTHI SBISIOCH CO3[aHKE HOBOTO TBEPA0(a3HOTO aHATTUTHYECKOTO
peareHTa IyTeM MMIIPETHALIUM LEJUIIOJIO03HOTO HOCUTENS KOJUJIOWAHBIM  PacTBOPOM
cepedpocoiepKaluX HAaHOKOMIIO3UTOB M HM3YyYEHUE NEPCIEKTUB €ro HCIOIb30BaHUS s
OLIEHKU COJIepKAHUS NOJU]I-MOHOB.

Mertannocoaepxatiue HaHOKoMII03UThl (Ag NPS) 6butn cuHTe3npOBaHbI COMPSIKEHHBIM
TEpPMOJIM30M LIMHHamara cepebpa. [l monydeHus: peakTuBHBIX MHAUMKaTOpHbIX Oymar (PUB)
BeIOpanbl Mapka Hocurtens (Whatman 595), crioco6 HaneceHus (TIOrpyKeHHUE), YCIOBHS CYIIIKA
(80°C). KoHTposib MOBEpXHOCTH 00pa3loB Oymard mokasajl, 4YTo B BBIOPAHHBIX YCIIOBHSX
Jocturaercs HambOosjee paBHOMepHas ee Moaudukauud. Ha ocHoBaHMM U3yuyeHUS
CHEKTpalbHbIX XapakTepucTuk PUb u nx usmeHeHuil B npucyTCTBUM HOANUIOB CJENaH BBIBOJ
0 mepcrnektuBax wucnonb3oBaHuss PHWbB B kadectBe TecT-mosocok. Kpome Toro,
IPOJEMOHCTPUPOBAHA  BO3MOXKHOCTb ~ TNPUMEHEHHUS  TOJIyYE€HHBIX  TBepAO0(a3HbIX
AQHAIUTUYECKUX PEareHTOB B KOJIMYECTBEHHOM aHaJIM3€ IMYTEM PETUCTPALUU ONTHYECKUX
3pPEeKTOB METOAOM LBETOMETpUU. Pa3zpaboTaHa 4yBCTBUTEIbHAs METOAMKA ONpEAEICHUS
KOHIIEHTpaluu Hoaua-uoHoB B auamnazoHe 0.03—1.60 mr/m ¢ mnpeaBapuTenbHOM Ta30BOM
DKCTPAKLMEN, HE YCTyNaomas [0 CBOMM  METPOJOTHYECKUM  XapaKTEPUCTHKaM
pa3paboTaHHBIM paHee METoJuKaM ¢ ucnojab3oBanuemM PUDB, wmoandunmupoBaHHbIX
TpPeyroJbHBIMU HaHOUACTHIIaMH cepebpa [1, 2].

Paboma evinonnena npu ¢punarncosoii noodepaicke PH®, epanm Ne 22-13-00260.
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B nocnennee Bpems HaOnromaercs Bce Oojiee BO3pacTalOUIMNA HHTEPEC XHUMHUKOB-
AQHAIUTUKOB K METAJUIOCOAEP)KALUM HAaHOKOMIIO3UTaM. Y HUKaJIbHOCTh IIPOSBISEMBIX UMHU
CBOICTB, 00YCIIOBIIEHHAs! CTPYKTYPOH, OTKPBIBAET LIUPOKHUE BO3MOKHOCTU UX MPUMEHEHHUS B
aHaJM3e B KAUeCTBE ONTHUYECKUX CEHCOPOB. TOT (hakT, 4TO XJIOPHUI-UOH — OJJUH M3 OCHOBHBIX
HOPMHUPYEMBIX KOMIIOHEHTOB, OOYCJIaBIMBaET aKTyalbHOCTb Pa3pabOTKU SKOHOMHUYHBIX U
JOCTYITHBIX CPEACTB JUIsl €r0 OIpPEICIICHUS] B Pa3IMYHBIX O0BEKTaX BO BHEIA0OpPATOPHBIX
ycinoBusix. HecMoTpss Ha mmpokoe pa3sHoOOpazue XMMHYECKUX M (DU3HKO-XUMUYECKUX
METOJIOB OLIEHKU COJEpP)KaHUS XJIOPHIOB, TOCTATOYHO IEPCHEKTUBHBIM Ce€iYac CUMTAeTCs
NpUMEHEeHHE TBepAo(a3HBIX AHATUTHUECKUX PEareHTOB, MOCKOJBKY 3TO YacTO MO3BOJSET
3HAUUTENBHO YBEJIMYUTh YyBCTBUTEIBHOCT U CEJIEKTUBHOCTh aHanu3a. B Hacrosmel padore
paccMOTpeHa BO3MOXKHOCTh HCIIOJIB30BaHMSI PEAKTUBHON uHAMKaTOpHOW Oymaru (PUDB),
MO (ULIPOBAHHON cepedpOoCcoIepKalllUMI HAHOKOMITO3UTaMHU, JJIsl ONPEIESICHUS XJIOPUI-
HMOHOB C IOMOUIBI0 TUHAMUYECKON Ia30BOM SKCTPAKLIUH.

Meramnocoaepkaliue HaHOKOMIIO3UTHI  OBUIM  CHHTE3HPOBAHBI  COIPSHKEHHBIM
TEPMOJIM30M HTaKoHaTa cepeOpa. MuamkatopHas Oymara ObUia IMMONTydYeHA HMMITPETHAIIACH
Oymarn mapkn Whatman 595 KONJIOWIHBIM pacTBOPOM CHHTE3MPOBAHHBIX HAHOYACTHII.
Peakuust Mexay xjopugamMu U MOJOOPAHHBIM OKHCIUTENIEM MPOBOAMIACH B PEAKIIMOHHOM
COCy/ie YCTAHOBKHU JUIsl TMHAMUYECKOH 3KcTpakiuu ra3oB. O6pasosapmiuiics Clz u3Bnekancs
MOTOKOM BO3JAyxa W JocTturas mnoBepxHoctu PHDB, 3akpemyieHHOW B HWHIMKATOPHOM
ycTpoicTBe, B3aumojeicTBoBan ¢ cepeOpom. Ilpu stom B peakumonHoit 3oHe PUB
Ha0JII01a710Ch N3MEHEHHE OKPACKU OT cepedpHcTO-cepoil 10 cBeTI0-0exeBoil. [1o 3aBepuieHnn
peakuuy MOJOCKM OyMaru BBIHUMAJIUCh M CKaHUPOBAJIUCH Ha OeiaoM ¢oue. IlomydeHHble
n3o0paxkeHus: oopadaTeiBasivch B rpaduueckom penakrope Adobe Photoshop B pexxume RGB
MyTEM YCPEIHEHHS COOTBETCTBYIOLIUX I[BETOBBIX KOOPAUHAT OTIENbHBIX MHUKCEIEH BHYTPU
KPYTJION PEeaklMOHHON 30HBI. YCTAaHOBJIEHO, YTO B BBIOPAHHOM JHAIa30HE KOHIICHTPAIIHMA
(C(CIN), mr/m: 0.15-0.24) 3aBucumocth R-, G- u B-KoOpauHAT OT KOHIIEHTPAIHMH XJIOPHI-
MOHOB aJIEKBaTHO OMMCBIBAETCS HKCIIOHEHIIMAJIHBIM YPaBHEHUEM MEPBOro Mopsiaka y = Yo +
A (1 -e*"). TTytem cpaBHeHHs apaMeTPOB SKCIIOHEHINANBHEIX YPABHEHHUH YCTAHOBIIEHO, UTO
HaubOosiee YyBCTBUTEIHHOW K KOHIIGHTpAIlMM XJOPUIOB B pacTBOpE SBISIETCS KpacHas
KoopauHara cucrembl RGB.

Paboma evinonnena npu punarcosoii noodepsicke PH®, epanm Ne 22-13-00260.
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CnekTpodoToMeTpuyeckoe onpeaerieHMe anbaerMaHbIX rpynn
B TBepAodasHbIX COPOLMOHHLIX MaTepuanax Ha ocHoBe
cunukarens

Konwwuna JTc. H., JIynanosa U. A., E¢pumenxo C. E., Konwun B. B.
Kybaunckuii cocyoapcmeennwiii ynueepcumem, 2. Kpacrnooap

jfox@list.ru

@OyHKIMOHATN3UPOBAHHBIC CUIIMKATEIIS SIBJISIIOTCS. OJHUMH U3 CaMBIX BOCTPEOOBAaHHBIX
MaTEepHaJiOB B Pa3IMYHBIX 00nacTsX XUMUU. OHHM UCIONB3YIOTCS KaK COPOCHTHI, HOCHTEIN
KaTaJIn3aTOPOB, MAaTEpUANbl Ui UMMOOMIM3aUK OMOJIOTHUECKH AKTUBHBIX COCAMHEHUH, B
TOM umciie GepMEHTOB, (ha3bl ISl PA3INYHBIX BUIOB XpOMATOrpaduu, reTeporeHHbIC peareHThI
U TONYNPOAYKTHI JJIsi CHUHTE3a TBepAO(pa3HBIX OHKCTpareHToB. Hanmuume KOBaJEHTHO
3aKpEIUICHHON PEaKIIMOHHOCIIOCOOHOW albJICTUHON TPYIMIbl Ha TOBEPXHOCTH MATPHIIBI,
JIETKO BCTYIAIOMIEH BO B3aMMOJCHCTBHE C MEPBUYHBIMH aMHHOTPYIIAMH OHMOJIOTHYECKUX
MOJICKYJI, SIBJIICTCSI KJIFOUEBBIM MOMEHTOM IMPH peaU3allid Pa3IMYHbIX OMOXMMHYECKHX
IPOTOKOJIOB.

[Ipemtoskena npocTast ¥ HaJie)KHasE CIIEKTPO(YOTOMETPUYECKAsT METOIMKA OIIPEICIICHUS
QIBJETUAHBIX ~ TPYNIl HAa  TOBEPXHOCTH  CWJIMKArels C  HWCHOJb30BaHWEM  2.4-
TUHATPOGEHWITHIPA3HHA, B OCHOBE KOTOPOHM JICKHT pEaKIMs KOHJCHCAIUN MEKIY
NPUBUTHIMH HA TIOBEPXHOCTH ANBJACTUAHBIMH TpynmamMd U 2,4-TUHUTPO(EHUITHAPA3UHA.
KosimyecTBEHHYI0 OIICHKY COJACP)KaHUS MPUBUTBHIX ANBJCTUIHBIX TPYII  TPEIJIOKEHO
pacCYUTHIBATh 110 PA3HOCTH MEXIY UCXOJIHBIM KOJIMYECTBOM 2,4-TMHUTPODEHIITHIPA3HHA U
OCTaBIIMMCSI B pPAacTBOpPE IIOCIEC NPOBEACHUS PEAKIMU. YCTAaHOBJIEHA HEOOXOJAUMOCTh
NOJIeP>KaHus TIOCTOSTHCTBA KUCIIOTHOCTU cpeibl, myTteM nodasienust HoSO4. [lokazano, uto
npu A = 340 HM BBITOJIHAETCS OCHOBHOM 3aKOH CBETOIOTJIONICHHUS B MAIIA30HE KOHIICHTPAIHIA
2.5:10° — 12.5-10° M. IlpoBenena mpoBepka MPaBUILHOCTH MPEITOKEHHONH METOIMKH, C
UCIIOJIb30BAaHUEM  TPOLEAYPbl  ONEPAaTUBHOIO KOHTPOJS IMPaBHWIBHOCTH  Pe3yJIbTaTOB
XUMHYECKOT0 aHau3a B cooTBeTcTBUM ¢ PMI" 76-2014. [lannas nportieaypa npeaycMaTpruBaeT
OlpeNieieHne IbJETUAHBIX TpPyNn B MOJU(PHUIMPOBAHHOM MaTepuane IpH KPaTHOM
BapbUPOBAaHUM HABECKM CHIIMKAreis, M WCIOJIb30BAHUM B KAYECTBE XapaKTEPUCTUKU
HOTPEIIHOCTH CPEJHEKBAIPATUYHOIO OTKJIOHEHHs MOBTOPSIEMOCTH PE3YyJIbTaTOB U3MEPEHHM.
[IpenyoskeHHass METOIWKA OIpPENENIeHUs] albJACTHAHBIX Tpynn Obula anpoOupoBaHa Ha
o0pa3lax CHUJIMKaresis, C 3aKpEeIUIeHHOM allbJIeTUJAHOW TpyNIoi, MOJydyeHHbIX B HaIlen
Hay4HOU IpyIIIIe.

Hccneoosanue nposedeno 6 pamxax 6bINOJHEHUsI 20CYOApPCMBEHHO020 3A0aHUs
Munobpuayku P® (nomep memur FZEN-2023-0006) ¢ ucnonvzosanuem obopyoosanue [[KIT
«Oxonoeo-ananumuueckui yenmpy» Kyol'V.
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HoBble chyHKUMOHaNM3MpoBaHHbIe CUNMKarenu Ans CoOpoLMOHHO-
crnekTpockonuyeckoro onpeaeneHnsa Ag (1)

Konwuna J{nc.H., Envkos H. A., Jlynanosea U. A., Konwun B. B.
Kybaunckuii cocyoapcmeennwiii ynugepcumem, 2. Kpacrnooap
jfox@list.ru

MomudunupoBanue paszauuHbix wMatpull N,S-murapgamMu  1o3BOJSIET  MOTYyYaTh
3¢ dexTUBHBIE MaTepUaIbl A1 KOHLIEHTPUPOBAHUS IEPEXOHBIX MeTaJI0B. OTHUM U3 CaMbIX
IPOCTHIX U AOCTYNHBIX N,S-TuranoB sBIseTCsS THOCEMHUKApOa3ua, KOTOPbIA caMm 1o cebe u B
BUJIC MPOU3BOJHBIX 3(P(PEKTUBHO KOOPAUHHMPYET MHOIME METaJljbl, YTO HCIOJb3YyeTCs B
Pa3IMYHBIX METOAMKAX BBIACICHUS U ONPECIICHHS ITMPOKOTO KPyTa JIEMEHTOB.

Panee HaMu NpOJEMOHCTPHPOBAHA BO3MOYKHOCTh KOBAJIEHTHOI'O 3aKpEIUICHUS
THOCEMUKapOa3uga  MOCPEICTBOM  B3aUMOJEHCTBUS € (3-IVIMLMIUIOKCHUIIPOIINI)-
cuiukareneM. B pamkax Hactosmied paboThl HaMU OCYIIECTBIEHa HMMMOOMIM3aLUs
THOCEMHUKapOa3uaa Ha CEPUH HOBBIX aJbACTHI-(QYyHKIMOHH3UPOBAHHBIX —CHIIMKArelei.
[TonyyeHHble  THOCEeMHUKapOa30H-CHIIMKAreJaud  oxapakTepu3oBaHbl  JaHHbIMM  HK-
CHEKTPOCKOITUH U TEPMOTPABUMETPHH.

Wzyueno pacnpenenenue Ag(l) B nByx¢aszHbIX cucTeMax MOJU(PHUIUPOBAHHBIN
cwmkarens — pactBop B cpeme 0.1 M HNOs Paccuntanpl 3HadeHUs MaKCUMaJIbHOMN
(YHKIMOHAJIBHONM €MKOCTH MOJM(PHUUIHMPOBAHHBIX CHiMKareneil mo otHomeHuo kK Ag(l),
KOTOpBIE JiekaT B auanazone 0,25-0,45 MMoutb/T.

Onenensl ko3 dunrenTsl cenekTuBHOCTH u3BneueHus Ag(l) Ha MoaupUIIMPOBAHHBIX
cunmkarensix o otHomenuto k AI(III), Fe(I1T), Ni(Il), Cd(IT), Zn(II), Cu(Il) B ycnoBusix ux 10-
Td U 100-X KpaTHBIX MOJIBHBIX H30BITKOB 10 OTHOILICHMIO K AHAIUTY, KOTOpBIE JIEKAT B
nuanasone 4-10%— 10°. I[Totepu 5 peKTUBHOCTH HA CTATUH KOHIIEHTPHPOBAHUS HE MIPOUCXOIUT
npyu BapbupoBaHMM oObeMa >kuakod ¢aszel or 50-200 mu. IlokazaHa BO3MOXKHOCTb
3 (PEKTUBHOrO CEJICKTUBHOTO W3BJeYeHUS U KoHIeHTpupoBanus Ag(l) u3 pacTBopoB
CJIO’KHOT'O COCTaBa.

Hccnedosanue nposedeno 6 pamkax 6bINOJIHEHUs 20CYOapPCMBEHHO20 3A0AHUs
Munobpnayku P® (nomep memwr FZEN-2023-0006) ¢ ucnonvzosanuem obopyoosanue L[KII
«Ikonoco-ananumuyeckutl yenmpy Kyol'V.
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CnekTtpodoToMeTpUuyeckoe onpeaeneHue
4-ruppoKkcndpeHUNIMONOYHON KUCINOTbI B MOAEeSIbHbIX pacTBopax

Koposkuna A. 0.2, By Xoane Hen'?, 3a6n06 A. H*

L Boponesccruii 2ocyoapemeennuiii yuusepcumem, 2. Boponeoic
2[Tuwesotl npomwiuiniennsiii ynusepcumem Xowumuna, Beemnam
korovkina.ao@gmail.com

Ha cerogusiminuii nenp npoOsema J1abopaTOPHON JTUAarHOCTUKU CEICHCA HE pellleHa.
JUis TMarHOCTUKY Cercuca MpOU3BOIUTCS KOJMYECTBEHHOE OnpeieNieHne (PeHMIKapOOHOBBIX
kuciotr (PKK), a umenno n-rumpoxcudernnmmmonodnorn (I'OMK) kucinorel B oOpasmax
CBIBOPOTKM KpoBH. lIpu cemcuce ypoBHHM KOHIICHTpAaMM YKa3aHHBIX COCIUHEHHUU
CYILLIECTBEHHO TMPEBBIIAIOT (POHOBBIE KOHLEHTpAUUU (Y 3J0POBBIX JIIO/IEH) U KOHIICHTpAIIUU
npu Apyrux 3aboseBaHusX U cocTosHUAX [1]. TpalulMOHHBIM METOAOM KOJINYECTBEHHOI'O
onpenenenuss KK B Ouonormdeckux XKHUAKOCTAX SBISETCS razoBas xpomaTtorpadus B
COYeTaHUM C Macc-crekTpomerpueit [2]. HemoctaTkamu JaHHOTO METOJIa SIBJSIFOTCSI BBICOKAS
cebecTOMMOCT, W JOCTATOYHO JJUTENbHAs MPOJOJKUTENFHOCTh aHaiu3a. B KkauecTBe
QIBTEPHATHBBI MOXKET OBITH HCIIOJIb30BaHA CIEKTPO(OTOMETPHS, KOTOpas sBJsieTcss Ooiee
OBICTPBIM U JICIIEBBIM METOJOM, 4eM raszoBas xpomarorpadus. lLlempio pabGoTbl Oblna
pa3paboTka crocoba omnpeAesieHuss TUAPOKCU(DEHUIMOIOUYHON KUCIOTHI B MOJIETBHBIX
pacTBopax CeKTpo()OTOMETPUUYECKUM METOIOM.

DKCHEepUMEHThl TpoBOAWIM Ha crektpodoromerpe BioSpec-mini-SHIMADZU
(Anonus). Hcxomnele cTaHAapTHBIE PACTBOPBI 4-TUAPOKCU(DEHUIMOIOYHOW KHUCIIOTHI,
npous3BoacTBa «SIGMA-ALORYCH», rotoBmwin mo HaBeCKe, B3STOM Ha aHATUTHYECKUX
Becax, a 3aTeéM METOJIOM IOCIE[O0BaTEIHLHOrO pa30aBiIeHUs IMOJYYHIIU CEPUI0 PACTBOPOB B
muana3oHe konneHntpanuid ot 400 mo 50 mr/mi.

Ha oxHom u3 3TanoB pa®oThl Oblla yCTaHOBJIEHA JUIMHA BOJHBI, COOTBETCTBYIOIIAS
MaKCHUMaJIbHOMY TIOTJIONIEHUIO BEIeCTBa, paBHas 277 HM. B panbHeiimeM omnpesnenenue 4-
THJIPOKCU(EHMIIMOJIOYHOM KMCIOTHI B BOJAHBIX PaCTBOPAX MPOBOAMIM IPHU 3TON JAJTMHE BOJHBI.
[To mosy4eHHBIM pe3yJibTaTaM CTPOWJIM TpaayupoBOUHbI rpaduk. [IpoBepky npaBuiIbHOCTH
ONpEACIEeHUsT MPOBOAWIM METOJOM BBEACHO-HaieHO. OTHOCUTEIBHOE CTaHJApTHOE
OTKJIOHEHHE IPOBEJCHHOIO CPaBHEHUS KOHIIEHTPALUN KUCIOTHI IPUTOTOBICHHBIX MOJIEIbHBIX
pPacTBOPOB U YCTAHOBJICHHBIX C IOMOMUIbIO clieKTpodoTomeTpa He npesbimaer 10%.

[lonyuyennble B paboTe  pe3ynbTaTbl  CBHUJETENBCTBYIOT O  TOM,  4YTO
CHEKTPO(POTOMETPUUECKUIA METOA TOAXOAUT JUId aHaiuu3a 4-TUAPOKCU(DEHUIMOIOUHON
KHCJIOTHI B pacTBOpax.

bubnuoepaguueckue ccolnku

1. IMatent Ne 2423704 C1 Poccuiickas ®@enepanust, MITK GOIN 33/50, GOIN 33/52. Cnoco6
nabopatopHoit muarHocTuku cercuca @ Ne 2009143996/15 : 3assm. 30.11.2009 : omyo6u.
10.07.2011 / H. B. beno6oponosa, A. C. Xonakosa, A. FO. OnenuH.

2. Paspabotka W amanTamus K YCIOBHSAM KIMHHYECKOH JIAOOpaTOPHH  METOJHMK
ra3oxpomarorpaduyeckoro onpeeieHus: GeHUIKapOOHOBBIX KUCIOT B CBIBOPOTKE KpoBH / B.
B. Mopos, H. B. beno6oponosa, A. 0. benosa [u np.] // KypHan aHamuTU4eCKOW XUMHUH. —
2015. - T. 70, Ne 4. — C. 418.
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NMpumeHeHune cnektpockonuun KP ana aHanusa atmocdepHoro u
BblAblXaemMoro Bosgyxa

Kocmenkxo M.A., Ilempos /[.B., 3apunos A.P.
Hnemumym monumopunea knumamudeckux u sxonocudeckux cucmem CO PAH, 2. Tomck
matvey_mtv97@mail.ru

B UMKDSC CO PAH Benetcs pa3zpaboTka ra3oaHaIM3aTOPOB, OCHOBAHHBIX HA SIBJICHUU
koMOuHanmonHoro paccesHus (KP) cBera. [annblii merox o007agaeT BO3MOKHOCTHIO
OJIHOBPEMEHHOI'O KOHTPOJISl KOHILIEHTpalMi BCEX MOJIEKYJISIPHBIX COEJUHEHHH, YpOBEHb
KOTOPBIX TMPEBBIIIAET MOPOr UYBCTBUTEIBHOCTH 00OpyIoBaHMs. Meroa  sBIsieTCS
IPUBJIEKATEIbHBIM I IPUJIOKEHUN Tra30aHajli3a MHOTOKOMIIOHEHTHBIX Cpell, TaKHUX Kak
atmocdepubiii [1] u BeiabixaeMblii Bo3ayx (BB). BaxkHbIM KOMIIOHEHTOM BO3/yXa SABJISETCS
MeTaH, KOHI[EHTpaLUsl KOTOPOT0 Ha MOPSAKY MEHbIIE TUOKCHU/IA YIJIEPO/Ia, U ISl KOPPEKTHOTO
U3MEPEHUS ero cojiepKaHus HeoOXOAUMO yBelndeHne yyBcTBUTeNbHOCTH KP-ciekTpomeTpa.
B nanHO#l paboTe MpoaeMOHCTpUpOBaHA METOJMKAa W3MEPEHUS KOHIEHTpAluud MeTaHa B
atMoc(epHOM BO3AyXxe ¢ Mmomolsio paspadoranHoro KP-cnekrpomerpa [2]. g ycuneHus
uHTeHcuBHOCTH curHana KP mnpumensuiiack MHOrompoxojHasl omntuueckas cuctema [3]
COBMECTHO CO C)KaTHEM aHAIU3UPYEMOU CPEIbl IO JaBICHUS 25 aTM.

KoHnuenTpanus Merana ornpenesnsiach o OTHOILIEHUI0 HHTEHCUBHOCTHU €ro 1oJiochl V1
(2916 cml) k momoce 0-2 xucnopoma (3087 cml). MeToauka 6bl1a anpoOUPOBaHA MyTeM
U3MEpPEHUs] CYTOYHON BapualuMud MeTaHa B aTMOC(epHOM BO3J1yXe B TeueHHE S5 JIHEl,
ucnonsiysi KP-criekrpomerp u BricokouyBcTBUTENbHBIN CRDS rasoananuzatop. Pe3ynbraThl,
MOJlyYeHHbIE JBYMsI METOJlaMH, HAaXOJWJIUChb B XopoweMm cornacuu. [lpenenbHas
4yBCTBUTEIBHOCTh  paspaboranHoro KP-cmekrpomerpa cocraBmia ~100 ppb s
YIJIEBOJOPOAHBIX COCIMHEHUM.

ITomumo 3TOTO, pa3paboTaHHOE YCTPOIMCTBO OBLIO anpoOupoBaHO Ha oOpasuax BB.
[TosrydyeHHbIE TaHHBIE [TOKA3ally, YTO CIEKTPhl aHAIM3UPYEMbIX MPOO MMEIOT 3HAUUTEIbHbBIE
pasmuuus B obnactu 2650 — 3150 cm !, rae pacmomararotcs monockl KP opraHmyeckux
coenquHeHU. JIOCTUTHYyTasi YyBCTBUTEIbHOCTD MMO3BOJISIET U3MEPATh KOHIIEHTPAI[MM MHOTHUX
MOJIEKYJI, SIBJISIOLIMXCS MIPOAYKTOM MPOTEKAIOIIUX B OpraHu3Me OMOXUMHUYECKUX MPOLIECCOB,
KOTOpBIE MOTYT OBITh HCIIOJI30BAHBI B KAU€CTBE OMOMapKepoB 3a00JIEBaHUH.

Paboma evinonnena 6 pamxax eocyoapcmeennozo sadanus Munucmepcmea Hayku u
svicue2o obpazosanus Poccutickou @edepayuu (npoexkm FWRG-2021-0006).

bubnuoepaguueckue ccoliku
1. Petrov D. V., Matrosov I. 1., Zaripov A. R. J. Mol. Spectrosc. 348, 137 (2018).
2. Ilerpos . B., Matpocos U. U., Koctenko M. A. KBanroBas Dnextponuka 51, 389 (2021).
3. Petrov D. V. Appl. Opt. 55, 9521 (2016).
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MatemaTnyeckoe pasaeneHme OCHOBHbIX KOMMOHEHTOB MOJIOKa
U3 KNHETUYECKUX AaHHbIX, NOTy4YeHHbIX MeToaom UK-
cnekTpockonuu ¢ npuctaskon HMBO

Kocmiwuenko FO.A., boeomonos A.1O.
Camapckuil 2ocyoapcmeenHulil mexHudeckutl ynusepcumem, 2. Camapa
kostychenko ya@mail.ru

MoJ0KO — 0IMH M3 BaXHEHIINX MPOJYKTOB MHUTAHHS B PAI[OHE YEIOBEKA, MO3TOMY
aHaJIM3 KayecTBa MOJIOYHOM TMPOAYKLMHU SBISETCS BaxHOW 3amauell. OCHOBHBIMU
KOMIIOHEHTaMH MOJIOKA SIBJISIFOTCSL JKUp, O€JOK W JIaKT03a, ONPEAECNSIONUE MUTATEIbHYIO
LEHHOCTh, & 3HAYUT, U CTOMMOCTh MpoaykTa. [l onpenenenus 3TUX Moka3aTeled HIHPOKO
UCTIOJIB3YIOTCS METO/IbI ONTHYECKOW CHEKTPOCKONMH. B HacTosiiee BpeMs CHEKTPOCKOIHUS
cpenneit mndpaxpacuoii (MK) o6mactu (4000—400 cm™) sBisercs ogHMM U3 Hambolee
pacrpocTpaHEeHHBIX METO/IOB, IPHHATHIM B KQYECTBE MPOMBIIIICHHOTO CTaHAAPTa B aHAJIN3E
KayecTBa MOJIOKa U MOJOYHBIX MpoaykToB. Konebarenpubie MK-ciekTpbl HecyT Ooraryro
CTPYKTYPHYIO HHPOPMALIMIO 00 UCCIIeAyeMbIX KOMIIOHEHTAX, a HA0II0JaeMble CIIEKTPaJIbHbIC
CUTHAJIBl TOTJIONICHUS JIMHEWHO 3aBHCIT OT MX KOHIEHTpaluu. biaromaps stomy, MeETOJ
UCTIONB3YETCs KaK JUIsl KAaYeCTBEHHOTO, TaK U JJISl KOJTMYECTBEHHOTO aHAIIN3A.

B Hactosmeit pabore uccienoBaHbl aHATUTHUYECKUE BO3MOXKHOCTH HUCIOJIb30BaHUS
HK-criekTpockonu B KOMOHMHAIIMM C METOJOM HApYIIEHHOTO TIOJHOTO BHYTPEHHETO
orpaxkenust (HIIBO), B KoTOpoM aHanM3 OCYIIECTBISIETCS 3a CYET cIaboro B3auMOCHCTBUS
CBETa, OTPAKEHHOTO BHYTPEHHEH MOBEPXHOCTHIO KPHUCTAJIa, ¢ BHEIIHUM 00pa3noM. DTOT
METOJ PEIKO MCIIOJNBb3YETCs B aHAM3e KOMIIOHEHTOB MOJIOKA M3-3a HeOONbIIoN (3-6 MKM)
riyOMHOW TPOHUKHOBEHHUS B 00pasen, 4YTO 3aTpyAHAET aHATU3 COJACPKAIIMXCS B HEM
KOJUTOMIHBIX YacTHUIl — II00YJ skupa u Munes 6enka. [IpenioxeHHblil TOIX0/, COCTOAIIUN B
CHEKTpaJIbHOM HaOJII0JIEHUH Tpoliecca BbICYIIMBaHus Karum Mojoka Ha HIIBO-kpucramie ¢
HOCIEIYIOIUM XEMOMETPUUYECKIM aHaJIM30M I0JIyY€HHOTO TPEXMEPHOI'O MaccHuBa JIAaHHBIX,
OTKPBIBAET HOBBIE BO3ZMOXKHOCTH JUIsI UCCIIEIOBAHHUS MOJIOKA M MIPOJAYKTOB €0 MepepadOTKH.
[TpenyioskeHHBIN MOAXOJ MOKET OBITh MCIIOJIb30BaH, KaK JUIl KAaueCTBEHHOIO, TaKk M JJis
KOJINYECTBEHHOTO aHAJIN3a MOJIOKA ¥ CTaTh OCHOBHOM JIJIsl CO3/IaHHsI HOBBIX METOZOB KOHTPOJIS
Ka4yecTBa B MOJIOYHOM MTPOMBILIIEHHOCTH.
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Co3paHne HoBoM thnyopecLeHTHOro Kpacutens Ana ooHapyXeHus
MOHOB Zn?" B XXMUBbIX KINeTkax U (puKCUpPOBaHHbLIX cpe3ax
noaxXenyao4yHom xenesbl KpbIC

Kpunouxun A.11. L2 Cnosecnosa H.B.Y2, Munun A.C.Y*, Caouesa JLK.*, Tanus O.C.1,
Hoeukos A.C.>5, Konuyx J].C. L2 Banuesa M.U. 2, LImartiy AKL Cmapnosckas E. cl
Cnenyxun IT.A.Y?, 3uipsanos I'.B.1?

YVpansckuii pedepanvuuiii ynusepcumem umenu nepeozo Ipesudenma Poccuu 5.H. Envyuna,
2. Examepunbype

2Unemumym opeanuyeckozo cunmesa um. M.A. Ilocmosckozo Ypanvckozo omoenenus
Poccuiickoti akademuu nayx, e. Ekamepunbype

3Vpanvckuil cocyoapcmeennbviii meduyunckuii yuusepcumem, 2. Examepunéype
*Uncmumym ummynonoauu u gusuonozuu Ypansckozo omoenenus Poccuiickoii akademuu
Hayk, 2. Examepunbype

SCanxm-ITemepbypeckuii 2ocyoapcmeennuiil ynusepcumem, Mucmumym xumuu, 2. Cankm-
Ilemepoype

®Poccutickuil ynusepcumem opyacowr napooos, 2. Mockea

saarge@mail.ru

bein OIITUMU3HUPOBAH CHUHTE3 JIMI'aH/la Ha OCHOBC 2,2"6I/IHI/IpI/I,I[I/IHa, CBA3BIBAOLICTO
OUHK 3a CYCT IJHUIIMKOJIMIaMHWHOBOI'O Q)parMeHTa B aJH)(ba-HOJIO)KCHI/II/I, MPpHUCOCAUHCHHOT'O
qcpe3 METHJICHOBBIH MOCTHK.
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Puc. 1. Pe3ynpTaThl JOKMHTA JTUTAH/IA K MOJIEKYJIe KapOaHTHAPa3kl (A) 1 OKpacka OeTa-KIETOK
MOJKEITYA0YHOM KeJe3bl IMTaHI0M Mpu oonydernn 405Hm.

CrocoOHOCTh NUTaHJa CBA3BIBATH IIMHK B OMOJOTHYECKMX OOBEKTaX CBs3aHa, IO
HaleMy MHEHHIO, C TPOCTPAHCTBEHHBIM CTpOoeHHeM. biarogaps B3auMHOMY TOJIOKEHUIO 4-
METOKCHU(EHIIBHOTO paJuKalia U MAKOJIHHUIAMHUHOBOTO (pparMeHTa JIMTAaH/ MOKET MONacTh
B aKTMBHBIN IIEHTP KOMIUIEKCA METaJUI-KaTHOH IMHKA (Ha MpuMepe KapOaHTHAPa3sl, puc. 1, A).
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BnusiHne npupoabl peareHTa Ha CMeKTpbl NOrMoLEeHUsi U copouuio
KCaHTeHOBbIX KpacuTenen Ha HaHo4YacTULax MarHeTuTa,
MOoAN(MLUMPOBaAHHLIX NONMAKPUITOBOMN KUCITOTOMN

Kysueyosa E.B., /lemuoosa A.C., Kazumuposa K.O., [lImvikos C.H.

Capamosckuil HAYUOHAILHBI UCCIe008AMENbCKULL 20CYOAPCMBEHHbIU YHUBEPCUMEN UM.
H.I' Yepnviwescroeo, e. Capamos

Evgeniyal709Kyznetsova@yandex.ru

KucnoTHble KCAaHTEHOBBIE KPACUTENHN SIBIISIFOTCS] IPOU3BOIHBIMU I€TEPOLUKINYECKOIO
coeanHeHus kcaHteHa. Hanbosnee n3BecTHs! (QiIyopeclerH U ero npou3BoHble. BBeneHue B
MoJieKyay atoMoB rainoreHa (Br, I) yBemmuuBaeTr ruapodoOHOCTE MOJEKYJBl yriIyOiseT u
ycuIMBaeT okpacky. IIpousBoaHble uiyopeclienHa NPUMEHSIOT B OMOJIOTHH, THIPOr€0JIOTUH,
MUIIEBOH, OBITOBON M aHAIMTHYECKOW XUMUH, (papMalleBTUKE U IPYyTrux odnacTsax. B cBs3u ¢
3TUM Heo0Xo/1uMa pa3paboTKa METOA0B UX KOHIIEHTPUPOBAHUS U OIIpeIeIEeHUs.

OaHuM M3 NEpCHEeKTUBHBIX METO/J0B KOHLEHTPUPOBAHMS SIBISIETCS MAarHUTHas
TBepaodasznas sxcrpakius (MTDD), koTopasi MO3BOJSET B HECKOJIBKO pa3 COKPATUTH BpeMs
npoOOTIOATOTOBKM 10 CpPaBHEHHIO C OKUJIKOCTHOH OKCTpakUue, xpomarorpaduet,
HeHTpUpyrupoBanueM wuiau ¢uiabTpoBaHueMm [1]. BaxkHO, YyTO MarHUTHbIE HAHOYACTHUIIBI
(MHY) He coxpaHsI0T OCTaTOYHOTO MarHeTU3Ma U MOCje yJaJIeHUs MarHUTHOTO TOJISl MOTYT
ObITh penucrneprupoBanbl. B kauectBe copOenta ans MTOD Obun BbIOpaH  MarHeTwur,
oOnanaromui cyneprnapaMarHUTHBIMU CBOMCTBaMH. /Il MpenoTBpallleHust arperauvv |
yinyumienuss  crabunbHocth  MHY  ux  noBepXHOCTh  MOAMDUIMPOBAIN  AHUOHHBIM
HOJMAJIEKTPOIUTOM — mosmakpuiioBoi kucioroir (ITAK). B kauectBe 00BEKTOB copOmmm
MCIIONIb30BAIM KCAaHTEHOBbIE KHUCIOTHBIE Kpacutenu — (ayopecuenn (DJI), so3un (30) u
sputposuH (OPT). BrepBbie Hamu ObLIa c/iellaHa MOMBITKA HCIIOJIB30BaTh COPOSHT UMEIOITUIT
IPU TMCCOLMAIINY 3apsij] TOTO K€ 3HaKa, 4To 1 copOaThl. [IpoayKThl CHHTE3a XapaKTepU30BaIN
metogamu UK, peHTreHoBckoi, pOTOH-KOPPETSAIIMOHHON CIEKTPOCKOINH U TPOCBEYUBAIOLIEH
AJIEKTPOHHON MUKPOCKOITUU.

CrekTpopOTOMETPUYECKUM METO/I0M, KOHTPOJIHUPYS OCTAaTOYHYIO KOHLIEHTPALUIO B
pacTBope, MpoaHATU3UPOBaHbl paznuuHble ¢akTopsl (pH cpensl, macca copOeHTa, Bpems
NepeMelInBaHus U KOHIIEHTpAIUs KPaCUTEIs), TO3BOJISIONINE U3MEHITh XUMUYECKYI0 (GOopMy
Kpacuteneit u yciaoBus ux copouun Ha MHY. YcraHoBieHO, UTO KOJIMUYECTBEHHAs! copOLus B
o0Bveme 4 M1 xapakTepHa JuIst HeUTpanbHbIX GopMm DPT (2 mr) u 30 (4 Mr) npu KOHUEHTpauU
kpacuteneit B unteppane 10°-10°M npu pH 3-4, a ®JI B 3THX yCIOBUAX COPOUPYETCS TOTBKO
Ha 60%. KonnuectBenHoe usBieuenue ®JI BozmoxxkHo npu ysenuueHuu Mmaccel MHU@ITAK
mo 32 wmr, T.e. B 10-15 pa3 OGonbme. IlokazaHo, 4to 0OBsCHUTH 3(p(deKT copOIuu Ha
nosepxHocty MHU@ITAK moxHO nByMsi akTopamu: ruipooOHBIM B3auMoOJeHCTBUEM U
BO3MO>KHOCTBIO 00pa30BaHMs BOJOPOIHOM CBSI3U MEX]Y MOJUAIEKTPOIUTOM M MOJIEKYJIaMU
Kpacuteneil. Ydyactue ruapopoOHOro B3aMMOJEHCTBHS MOATBEPHKIACTCS COOTBETCTBHEM
ONTUMAJIBHBIX YCIOBUH COpOLUU TMOPSJIKY H3MEHeHHs] Kod(pQuiumeHTa pacrpeneacHus
Kpacureseil B CUCTEME OKTaHOJI/BOAA.

Paboma evinonnena npu noodepacke PH® (npoexm Ne 21-13-00267)

bubnuoepaguueckue ccolnku

1.ErynoBa O. P., Koncrantunosa T. A., llIteikoB C. H. U3B. CapatoBck. yH-ta. HoB. cepus.
Cep: Xumus. buonorus. Dxonorus. 2014, 14, 4 27-34.
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U3y4yeHue mexaHnsma ¢potonmsa TMuoketoHa 2-metun-1-ceHunn-2-
cynbcaHunnponaH-1-tmod CcHsCSC(SH) (CHs)2 (1) ¢ nomoubio
achdekToB XA

Kysneyoea H.A., Ilopxyn B.H.
Boneoepaockuii cocyoapcmeennuiii mexnuueckuii yrueepcumem, 2. Boneoepao
bona2803@rambler.ru

JleTanbHOTO M3yYeHHS MEXaHHU3MOB (OTOpEaKUIuil THOKapOOHMIBHBIX COCTUHEHUN C
MOMOMUIBIO SACPHON MONSIPU3ALNY AP A0 HACTOALIETO BPEMEHHU HE MPOBOIUIOCH.

B nannoii paGorte ans uccinenoBaHus (OTOXMMHYECKUX PEAKUUH NPUMEHSIINCH
s dextsr XIS, KOoTOpBIE MO3BOISIOT HAAEKHO U OJHO3HAYHO OMPEICNIUTH AJIEMEHTapHbIE
CTaIuM PATUKAIBHBIX peakuuid. OmbIThl MO (HOTONM3Y MPOBOAMWIM B MOJU(PHUIMPOBAHHOM
narunke IMP cnextpomerpa Tesla-587A (100 MI'n) Ha siapax *H u °C, o6myuas pacTBop B
HETPEPHIBHOM M UMITYJILCHOM PEKMUMaXxX ¢ OJHOBPEMEHHON perucTpanueii Cexrpa.

Mo manubiM XITA B criektpax [IMP nipu dortosmse Tnokerona (I) CeHsCSC(SH)(CHs)z
npoucxoguT paspsiB - cBsi3u (Hoppum-1). O6napyxena XIIS Ha Mosekyiaax HCXOIHOTO
THOHA U MPOAYKTax ero ¢otornpespaiieHus. AHanu3 curHanoB XI5 mo3Bonui npeanoxuTh
CIICAYIOUINA MEXaHU3M (OTOIH3A:

T P T
hv JTUCTIP.
PhC — C(CH3),4=* [PhC" "C(CHa),]" —» PhCHS+CH2§ C(CHs);
pexoMOuHanus
(CH3).CS

4

JUCTIPOIOpL. (CH3)2CHSH+(CH3)2CS
(CH3)2CSH peKOMOMHALII. > (CH3)2C(SH)C(SH)(CH3)2
Haepenoe . (CH3)2CS 2PhCS—» (PhCS),

[TpuMeHeHrEe UMITYJILCHOTO PEXXMMa HHUIUMPOBAHKS (POTOXUMHUECKON PEaKIMK IIPH
uzydyennu Mexanusma (oromusa tuona (I) PhCSC(SH)(CH3)2 mno3Bomwio mpsiMbIMH
SKCIIEPUMEHTAMH H3MEPHUTH BEPOSTHOCTH PEKOMOMHAIIMHA M JIMCIPOIOPIIMOHUPOBAHUS B
panukanbHOi mape. CootHomienne kod(h¢umnueHToB XIIS COOTBETCTBYIONIMX JTHHUA B
cektpax SMP (WcxomHOrO THOHAa W €HOJA THOAIETOHA) TPSIMO MPOMOPIHUOHATBHO
BEPOSTHOCTSIM PEKOMOWHAIIUU ¥ THUCITPOTIOPIIMOHMUPOBAHKS B IEPBUYHON PaIMKaIBHOM mape.
IToka3aHo, YTO MPH HM30MEPH3ALMH €HOJNA B THOAIETOH IPUBHOCHTCS IIOJIOKUTEIbHAS
HOJISIPU3ALINS SITIEP, a TIPH MTPEBPAIICHUSIX PAIMKAIOB B 00beMe — OTpHUIATEIbHASL.

B skcrieprMeHTax Mpu CTalnOHAPHOM PEXMME HHUIIMHPOBAHUS PEAKIINN HAOIIF0IaeTCst
NOJIOKUTENbHAS TOsgpu3anus B crektpax SIMP Ha sapax BOAOpOAa METHIIBHBIX TPYIIT
THOAIIETOHA, a TPH MMITYyJIbCHOM PEKUME MHUIIMUPOBAHUS - OTPHIATENbHAS, T.K. 38 BpeMs
MEKIy HMITYJIbCOM CBE€Ta M B.4. HMIIYJIbCOM CIEKTPOMETpa €HOJ HE YCIeBaeT
HU30MEPU30BATBCA B KETOH. IlyTeM W3MEHEHHs BpPEMEHH 3aIepKKH B.4. HMIIyJIbCa
CIIEKTPOMETPa, OTHOCHTEIBHO CBETOBOTO HMIIYJbCa, OblIa MOJMydeHa KuHeTHKa XILS
POMEKYTOYHOTO MPOYKTA (€HOJIA alleTOHA) M OMPEIEIICHO €r0 BPEeMsI KHU3HH.
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KBaHTOBbIe TOUYKM cynbdnaa KagMmmuss — 0COO6EHHOCTU Koppensauum
COPOLMOHHBLIX U (hNyopecUeHTHbIX CBOUCTB B Napax opraHM4eCcKunx
coegMHEeHUun

Kyumenxo T.A.Y2, Ymapxanos P. V.Y Konaesa A.I'Y, 3escuna O.B.1

L Boponesicckuii 2ocyoapcmsennviii ynusepcumem undicenepnwix mexuonoauil, 2. Boponesc
2Pncmumym ceoxumuu u ananumuseckoi xumuu um. B.H. Bepnadckozo Poccuiickoii
axademuu Hayk (TEOXHU PAH), e. Mockea

Tak1907@mail.ru

V3MeHeHHsT BO3MOXKHOCTEH  XMMMYECKOW CEHCOPMKHM CBSI3aHbl C  HOBBIMHU
MatepHuaiamMu — HaHocTpykTypamu. [Ipensiaynme 20 et ucciaenoBaHuid B 00J1aCTH CEHCOPOB
ObLTH HampaBJICHBl Ha Pa3pabOTKy (HU3HKO-XMMHYECKUX/OMOJOTUYECKHX IpeoOdpa3oBaTeiei
s dekra OBICTPOTO W OOPATUMOTO B3aUMOJICHCTBUS C aHAIMTAMU pa3HON MPHUPOJIHI,
perucTpanMu M Hocieayooumeil oOpaboTKM MHOIOMEpPHBIX JaHHBIX OJHOTO, HECKOJIBKHUX
ceHcopoB. KBaHTOBBIE TOYKM Cynb(uAa KaaAMUsS B Pa3sHBIX NPUPOAHBIX W TTOJTMMEPHBIX
000J10YKax JIOMHHECUUPYIOT IpU 365 HM, 4TO Hapsdy ¢ COPOLIMOHHBIMU CBOMCTBAMU YaCTHUIL
MOYKHO TPUMEHSATh KaK BH3YaIbHBIH OTKIMK cucTeMbl. llomydeHHeie (as3sl MOTYT OBITH
IPUMEHEHbI KaK CaMOCTOSTEIbHbIE MOAU(UKATOPBI Ta30BbIX CEHCOPOB PA3HOI0 THIIA, B TOM
yrcie mnbe3ope3oHancHoro. Ciyyan NUpUMEHEHHsT MOJU(PHKATOPOB HAa WX OCHOBE IS
IIbE30BECOB IApOB Ia30B €IMHUYHBIEC. J[1s OLEHKM NEpCHEeKTUBHOCTH MX MPUMEHEHHs B
CEHCOPHBIX CUCTEMAaX M3y4eHa cOpOLUs apoB C IPUMEHEHUEM IbE30PE30HATOPOB C HOBBIMU
(azamu Ha ocHoBe CdS. OnHOil W3 3a7a4 HCCICAOBAHUS SIBISETCS OLICGHKA KOPPEISIUU
pe3yIbTaTOB COPOLIMOHHOTO B3aUMOJCHCTBUS W HANpPaBICHUS WM3MEHEHHUS ONTHYECKUX
CBOMCTB KBaHTOBBIX TO4Yek CdS.

W3ydeHsl cOpOIMOHHBIE U ONTHYECKHE CBOMCTBA (a3 KBAHTOBBIX TOYEK Cyib(uaa
KaJMMsl, TIOJTYYEHHBIX B PA3JIMYHBIX NMPUPOAHBIX (KETaTUH, NEKCTPUH) U CHUHTETHUYECKOM
(MONMMBUHWINUPPOJIUIOH) monuMepax. OOBEKTbl UCCIENOBaHMUSI — JIETKO JIETy4yue
OpraHUYeCKHe COeAMHEHHs (CIIUPTHI, KETOHBI, KUCIOTHI, aJIbJIETUbl, aMUHBI) TOTEHIIUAJIbHBIE
MapKephl COCTOSIHUSI JKMBBIX cHucTeM. Jlnsi u3ydeHHWs CcOpOIMHM TOHKUX  IUICHOK
KallCyJIMPOBAHHBIX KBaHTOBBIX Touek CdS mnpumeHsu §-MMKaHaJbHbIE MbE30KBapLEBbIC
BEChl, HAa KOTOpbIE HAHOCWIM IUICHKH TIOJMMEPOB ¢ H 0e3 KBaHTOBBIX TOYEK, C
camMonpou3BoJibHON nuddy3ueil mapoB B peakUUOHHYI0 30HY. [Ipupoansle (aeKcTpuH,
JKEJIaTUH) U CUHTETUYECKUH (TIOMBUHWINUPPOIUIOH) MOIUMEPHl HE MEHSIIOT COPOLIMOHHbIE
CBOWCTBAa TOHKUX IJICHOK B MPHUCYTCTBUM KBAaHTOBBIX TOYEK, HO U HE TEPSIOT CBOMX
WH/IMBUIYAIBHBIX CBOWCTB 10 OTHOIICHUIO K M3yYeHHBIM mapaM. OTMmedeHa cTaOWimM3anus
TOHKHMX IUIEHOK MOJMMEPOB B TMPHUCYTCTBUM KBAHTOBBIX ToueK. COpOIMOHHBIE CBOMCTBA
HaHoyacTHll CdS Mo OTHOILIEHUIO K TapaM MPUOPUTETHBIX JIETYYUX OMOMAPKEPOB NATOTEHHBIX
COCTOSIHUH OpraHu3Ma 4enoBeka uzydanu Ha aze CdS/xenatun (monuBUHUIIUPPOIHIOH). C
NpUMEHEHHEM TYpOWJANMETPUH HM3YYHIM  YCTOHYMBOCTH  KOJUIOMJHOM CHUCTEMBI C
Ha"ovactuiiamu CdS mpu pa3HoM conepkaHuu xkenatuna. [lencutomerpus npu 254 u 365 Hm
OT MCTOYHHUKA M3ITy4eHHs TPUMEHEHA /ISl SKCITPECCHOTO KOHTPOJIS (DITyOPECIICHTHBIX CBOMCTB
(a3 Ha OCHOBE KBAHTOBBIX TOYEK M M3MEHEHHUS MX IpHU Harpy3Ke MapaMu aHajauToB. Takxke
COTIOCTABJISIIM Pe3yJIbTaThl HM3MEpPEHUsl CHEKTPOB JIIOMUHECHEHIMH (a3 Ha Oymare mnpu
B030yxJ1eHNH JazepoM 405 HM ¢ paspenieHHeM | HM. Y CTaHOBIJIEHBI CYIIECTBEHHbIE OTINYHS
B xapaktepe copbuuu wmomuduimpoBanHeix KT B pasHbIX 000704Kax, OIEHEHAa WX
CEJIEKTUBHOCTh CpPEAM HW3YYEHHBIX TpPYNI COEAWHEHHH. 3HAaYMMBIM TOJIOKUTEIBHBIM
pe3ynbTaToM pabOThl Ha ATOM JTale SBUJIOCH BBICOKAs KOPPENIALMS U BO3MOXKHOCTh
npejcKa3aHusl XapakTepa H3MeHeHus ¢uyopecueHIMM (a3 1o COpOLMOHHBIM KpPUBBIM
AQHAJIUTOB, 3aPETUCTPUPOBAHHBIX HA MTbE30BECAX.

Paboma evinonnena npu ¢punarncosoii noodepoicke epanma PH® 23-23-00609
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UK-cnekTpockonusi Ans 3KCMNpecc-KOHTPOIA KayecTBa NOPUCTOrO
KPeMHUs1 ANS HYXO ONTO3JIeKTPOHUKMN

Jenvuwun A.C., Yepnoycosa O.B., Esookumos A.A.
Bopoueosrcckuii ecocyoapcmeennulii yHusepcumem uHICeHEePHuIX MexHoao2ull, 2.Boponeoc
byolval@mail.ru

Hcnonp3oBaHne W TNPUMEHEHHWE  TEXHOJOTMH  MONydyeHHss ©  00paboTKu
(YHKLIMOHAJIBHBIX HAaHOMATEpPHAJIOB BKIIIOUEHO B MEpPEUeHb KPUTHYECKUX TexHosioruit PO.
MHoro(yHKIIMOHAIEHBIE HAHOPA3MEPHBIE CTPYKTYPbI 00J1aAat0T YHUKAIBHBIMU (PU3UYECKIMU
CBOWCTBaM, KOTOpbI€ HE MOIYT OBbITh peajn30BaHbl B 00BEMHBIX MaTepuanax. K Takum
CTPYKTypaM OTHOCHTCSI OPHCTBIH KpeMHHi (por-Si) U COBPEMEHHBIC MaTepUalibl Ha €ro
OCHOBE, HAHOKOMIIO3UTbl U TMOPHUIHBIE CTPYKTYpbI, C NEPCHEKTHUBHBIMU CBOMCTBAMH IS
CO3/1aHMSI HA UX OCHOBE YCTPOMCTB IOJIyIIPOBOJAHUKOBON HAHO-U ONTOAIEKTPOHUKH, a TAKKE
CEHCOPHBIX 3JIEMEHTOB U MaTE€PUaJIOB AJIs1 OMOMETUIIMHCKUX TPUMEHEHHH.

Ho, ob6namass WHTEHCHBHOH JIOMHHECICHIIMEH B BHJIMMOM JWama3oHe por-Si u
BBIJICJIAACH IPOCTOTOM MOJY4EHUs, MOPUCTHIH KPEMHUH MMEET HeIO0CTaTOYHO CTaOWIIbHBIE
CBOICTBa, KOTOpBIE 10 MHOTUM IIapaMeTpaM BapbUPYIOTCS B IIMPOKOM Juana3one. biaaronaps
Pa3BUTOI MOBEPXHOCTH POr-Si IMOJBEPIKEH HEKEIATCIbHBIM BHEIIHHM BO3JCHUCTBHUSIM, YTO
NpOSBISETCS B JIerpajallii MaTepuaja Ioj JEHCTBHEM BO3/yXa, NpPU IOBBIIIEHHON
BJIQYKHOCTH, B YCJIOBUSX HampaBiieHHOTro ocBelieHus. Kpome Toro, ha3oBblii cocTaB mogo0HbIX
CTPYKTYP MOXKET U3MEHSTHCS OT MOBEPXHOCTH K 00BEMY, YTO MPHUBOAUT K HEOOXOIMMOCTH
IPUBJICUEHHUS] I[IUPOKOTO0 KOMIUIEKCA PA3JIMYHbIX METOAMK MCCIEJOBAaHUNH Ha OCHOBE
peHTreHoBcKoi 1 ontuueckoil cniektpockonuu. Ha MK-cnextpax nponyckanus (HIIBO) Bcex
0o0pa3loB, MMELMX Haubojee APKYH (OTOIFOMHHECLECHIHIO, B 3HAUYUTEIBHOW CTENEHU
BEIpaKEeHA MIMPOKas monoca 600-700 cm™ ¢ muxom B 06mactu 616 cm™ | xapakTepHbIM s
cBszeit Si-Si, koTopas ucyesaeT B oOpasiax, He obnaaammux GoTtoaroMuHecennuei (Puc.).
rot sdpdext Hamuuus/orcyTcTBus MK-1omocs! ¢ MakcuMyMoM 616 cm™! MOKHO MCIIOTB30BaTh
B KayeCcTBE METOJUKHU IKCIPECC-KOHTPOJIS KayecTBa IMOJy4yaeMOro MOPHCTOTO KPEMHUS s
HY’K/]I ONITO3JIEKTPOHUKH.

5.
30-p

e
7

T

16000
N

T o3 14000

12000

~— No3

- No7
No29

~— No30-p
No30-n

29| co
10000

| [30-n]

Transmission, %

%
w
/s
\
1 = —

X . f’ 4000 W W S - _—
SkH A \ H
0 (4 A 00 | —
I 1 I I I | SHFO| | SiHx SrgHx  SiSi ——
2400 2200 2000 1800 1600 1400 1200 1000 800 600 e . S 3B G0 80 00
Wave number, cm™’ %, nm
a) 0)

Pucynok. Si L3 USXES crniektpsr a) u 6) @JI-criekTphI (Aso:6=405 HM) 00pa31ioB MOPUCTOTO
KpEeMHUS, MOTY4YeHHBIX Ha Toioxkkax KOO (111) u BeigepxkanHbix Ha atMmocdepe 30 auei

Paboma ewinonnena npu ¢unancosoti nodoepocke epanma Poccuiicko2o nayunozo
¢onoa 19-72-10007.
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TepaneBTUYECKMN NEKapPCTBEHHbIXN MOHUTOPUHI
C UCNOJNIb30BaHUEM CMEKTPOCKONMUU NMMraHTCKOro KOMOMHaALMOHHOro
paccesiHuA cBeTa

Mapkun A.B.

Huemumym xumuu, Capamosckuii HayuoHAIbHLLIL UCCTe008AMENbCKUL 20CYOAPCMBEHHbI
yuusepcumem um. H.I'. Yepnviwesckoeo, . Capamos

av_markin@mail.ru

CrnekTpockonusi TUraHTCKOro komoOuHarmonnoro paccesHust (I'KP) cBera siasiercs
OTHOCHUTEIIBHO HOBBIM METOAOM, IPEUIOKECHHBIM [UI1 IPOBEIEHUS TEPaNeBTUYECKOTO
JIEKapCTBEHHOI'0 MOHUTOPUHIA U SKCIIPECCHOM OLIEHKH CO/AEP KAHUS JIEKAPCTB C Y3KUM OKHOM
TEpaneBTHYECKOro JeHCTBUSA B ONOKUAKOCTSIX YETIOBEKA.

BaxupiM npeumyiiectBoM sBisiercss To, uro ['KP curnan mnpencrasiser cobOoit
MHOI'OIIOJIOCHBIE  KOJIeOaTeNIbHbIE CIEKTPhl, COAEp)KallMe HH(POPMALUMI0 O CTPYKType
onpenensieMbix Moseky. [Toatomy cpaBuenue npoduseit 'KP cniektpoB nieneBoro ananura u
MeIlIamuxX coeanHenuil npu nposenenuu ['KP ananuza 3HaunTenbHO o0seryaer BbIsBICHUE
JIO)KHOTIOJIOXUTENbHBIX ~ pE3yJbTaTOB,  BBI3BAHHBIX  INPUCYTCTBUEM  KOMIIOHEHTOB
OMOXXMIKOCTEH MM HE LeJIEBBIX JIEKapCTBEHHBIX cpelcTB. OqHaKko, HecMOTps Ha To, uTo ['KP
CUTHAJ MMEET CJIOKHBI MNpoduib, CTPYKTYPHO-POACTBEHHbIE AHAJIUTHI (HAIpUMeEp,
aHTUOMOTUKM OJHOIO Kjlacca) MOTYyT HMMETh 3HAYMTEIbHOE CXOJCTBO CHEKTPAIbHBIX
npoduieil, 4To OTKPBIBAET BO3MOXKHOCTh pPa3pabOTKM 0ojiee YHUBEPCAIBHBIX METOIHK
aHain3a. lcnonp3oBaHue ydyeTa CTPYKTYpHOM PpOJACTBEHHOCTH AHAJIUTOB  IO3BOJIUT
TeXHUYeCKU ynpocTuth Metonuku ['KP ananmm3a u yBelIMYUTH KOHKYPEHTOCHOCOOHOCTH
METOJa B CPAaBHEHMM CO CTaHJAPTHBIMM METOJAaMHM aHalu3a, WCIOJIb3YEMBIMH B
OMOMEIUIIMHCKOM JKcIIpecc-aHanu3e. Takxke coBpeMeHHble KP criekTpomeTpbl 10cTaTouHO
NOPTaTUBHBI, NPOCTHI B HCIOJB30BAHUU W TO3BOJSAIOT NPOBOJUTH DKCIPECCHBIM aHAIU3 B
YCIIOBUSX JIEUEOHBIX YUPEKICHUM.

Opnako HenocrarouHas cenekTUBHOCTH ['KP B HacTosiiee BpeMsi OrpaHUYMBAET €ro0
NPUMEHUMOCTh JJII TOYHOTO OIpeAeNeHUsl JEKapCTB B TaKUX CIOXKHBIX CMECAX Kak
ouoxuakoctu. s mpeogoneHus AaHHOro Hejoctarka npoBoaar (1) coBmemenue I'KP ¢
METOJaMH  pa3/ielieHus] M KOHLEeHTpupoBaHus, (2) wmomudukauuto I'KP mnomnoxex
MoJeKyJamMu-perentopamu, (3) pa3paboTky MynbTU(YHKIMOHANBHBIX [ KP-akTHBHBIX
MaTepuaioB. TeM He MeHee, HECMOTpsI Ha CYILIECTBEHHBIN IPOrpecc B co3/1aHuU 3(PPEKTUBHBIX
I'KP nomuioxek ¢ yJqydlneHHONW CEIEKTUBHOCTBIO M HEKOTOPBIE MOJIOKUTEIbHBIE PE3YJIbTAThI
0 OTIpEENICHUIO JIEKAPCTB B pealbHbIX 00pa3lax OMOKHUAKOCTEH, aHAIN3 METPOJIIOTHUECKUX
XapakTepucTk cymecTByromux ['KP MeToauk u n3y4eHHBIX ¢ X MOMOIIbI0 OOBEKTOB SIBHO
MOKa3aJjl, 4YTO HeOOXOIMMBI AalIbHENIIINE UCCIIEA0BAHNS U YIIyUILIEHUS METO/1a UMEHHO C TOUKHU
3pEHUsl aHAIUTUYECKOW XUMHH.

Paboma evinonnena npu noodepacke Poccuiickoco nayunozo ¢ponoa (npoexm 23-23-
00236).
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CTpyKkTypHaa poactBeHHocTb aHanutoB B F'KP cnekTpax
(P TOPXMHONOHOBLIX aHTUOMOTUKOB

Mapkuna H.E., Mapxun A.B.

Hncmumym xumuu, Capamo8ckuil HAYUOHAIbHbIU UCCIe008aMeNbCKULl 20CY0aAPCMEEHHbIU
yHusepcumem umenu H.I'. Yepuwviuesckoeo, 2. Capamog

n.e.markina@mail.ru

JlJiss OlleHKH MPUMEHHUMOCTH THUTAHTCKOTO KoMOuHarmoHHoro paccesnus (I'KP) B
TEparneBTUYECKOM JICKAPCTBEHHOM MOHUTOPUHIE CTPYKTYPHO-POJICTBEHHBIX aHTUOMOTHUKOB
IIPOBEICHO JKCIEPUMEHTAIBHOE U KBAHTOBO-XMMHUYECKOE H3YYEHHUE CIIEKTPOB HECKOJIBKUX
npeacraButeneit ¢propxunononoB (OX). M3yuenne Tteopernueckux KP crnekTpoB mokasao,
yT0 OCHOBHbIE KP aktuBHble MOABI PX HAXOIATCS HENOCPEACTBEHHO B XHHOJOHOBOM
bparmenTe 61arogaps BbICOKOM MOJISPU3YyEMOCTH €0 CONPSKEHHON T-2JIEKTPOHHON CUCTEMBI.
Opnaxo B cinydae I'KP ciekTpoB 0CHOBHO BKJIaJ IPUXOAUTCS HA MUINIEPa3UHOBYIO rpymniy OX
U €€ 3aMECTUTENIb, 3 XUHOJIOHOBBIN (PparMeHT BHOCHUT JIUIIb HE3HAYUTENIbHBIN BKJIa/ B 001Ut
curtan. CorjacHO aHalM3y MHJEKCOB PEAKIIMOHHOM CIIOCOOHOCTH, CTOJIb BBICOKOE BIUSTHUE
MUNEPA3HHOBOTO  (hparMeHTa OOBSACHSAETCS €ro XOPOILIUMH  AIIEKTPOH-AKIENTOPHBIMU
CBOWCTBAMH, TIO3BOJSIFOIIMMH S(P(GEKTUBHO 3aXBaThIBATh JJIEKTPOHBI METAUTMYECKHX
HAHOYACTHII], BO3SHHUKAIOIINE MPU BO30Y>KJICHUH MOBEPXHOCTHBIX IJIa3MOH-TIONSPUTOHOB. C
JPYTO# CTOPOHBI, BEICOKAs JIEKTPOHHASI IFIOTHOCTh XWHOJIOHOBOTO (hparMeHTa CyIieCTBEHHO
OTpaHMYMBAET €ro ydacThe B Mpollecce 3axBaTa BO30YKIEHHBIX D3JEKTPOHOB 3a CYET
AJIEKTPOCTATUYECKOTO0 OTTAJIKUBAHMs, 4YTO NpUBOAUT K Oonee Hu3koil I'KP akrtuBHOCTH
naHHoro ¢parmMenTta. CpaBHEHHE SKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX CHEKTPOB MOKA3aJI0
JIOCTATOYHO XOPOIIEe COINIACHE, YTO IOATBEPKIAET BBICOKYI0 3HAYMMOCTh XMMHYECKOTO
mexanu3ma ycuienuss KP curnana (mepeHoc 3apsiia) B HHTEPIpETAIMHM MOTYYCHHBIX
pe3yJIbTaToB.

YcTaHOBNIEHO, YTO M3MEHEHHe 3HadeHus pH NpuBOAUT K M3MEHEHUIO MpOopuiIs U
nHTteHcuBHOCTH ['KP criektpoB @X, mpryeM HMCHOJIB30BaHUE IIEIOYHBIX CpPEJ MO3BOJISIET
JNOOUThCS MaKCHUMalbHOM MHTEHCHBHOCTH U CXOJICTBA CIEKTPOB. TeopeTHueckoe H3y4yeHHe
BJIMSIHUSL TPOIIECCOB (J1€)IPOTOHUPOBAHMSI MOKa3ajo, YTO MPOTOHHPOBAHHME AaTOMOB a30Ta
MUTIEPA3UHOBOTO (hparMeHTa MPUBOJIUT K YCHUJICHHUIO BIMSIHHS JAaHHOM TPYNIbI HA TPOGUIb
I'KP curnana 3a cuer yBEJIMYEHUs BEPOSATHOCTH IMEPEHOCA 3apsiga Ha TPYIMIbl aTOMOB C
M30BITOYHBIM MOJOXKUTENbHBIM 3apsaaoM. C Apyroil CTOpOHBI, 1ENPOTOHUPOBAHHUE TPUBOIUT K
YCHUIJICGHUIO BIUSHUS XUHOJIOHOBOTO ()parMeHTa U YMEHBIIEHUIO pa3nuyus B criektpax OX B
HIEJIOYHBIX CPEaxX, YTO MOKHO HCIIOJIb30BaTh ISl KJIacC-CIEeM(PUUHOTO aHATU3A.

Takum 00pa3oM, MPOBEACHHBIE TEOPETUUECKUE UCCIIEJOBAHUS TTO3BOIUIN OOBSICHUTh
HKCIIEPUMEHTAJIbHbIE JAHHbIE U TOJATBEPAUTH OOOCHOBAHHOCTH HCIOJB30BAaHUSI BBICOKHUX
3HaueHudt pH mpu paszpabotke metoauk ['KP onpenenenuns ®X, obnagaromux MakcuMaibHON
YHUBEPCAIBHOCTBIO.

Paboma evinonnena npu noodepoicke Poccuiickozo nayunozo ¢onoa (npoexm 23-23-
00236).
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KoHueHTpupoBaHue u Tect-onpeaeneHme (oeHONOB C NPUMEHeHUeMm
HaHOBOJIOKHa Ha OCHOBe nofiMamuaa

Maxoea T.M., Apacanyxuna A.U., [loponun C.IO.

Capamosckuil HAYUOHATLHBLI UCCIe008AMENbCKULL 20CYOAPCMBEHHLI YHUBEPCUMEN UM.
H.I" Yepuviuesckoeo, 2. Capamos

doroninsu@mail.ru

@®eHonl M ero XJOPHPOU3BOAHBIE - IHPUOPUTETHHIE OPraHUYECKHE 3arpsi3HUTENN
NPUPOAHBIX U CTOYHBIX BoA. Ompenenenne ux Ha ypoBHe IIJIK (~1 Mkr/m) - akryanbHas
aHaJMTHYECKas  3ajada, KoTopas  COIpsDKEHa €O  CTagued  NpelBapUTEeIbHOIO
KOHILIEHTPUPOBAHUS TAKUX aHAJIMTOB AJIS1 IPSIMOTO KOJIOPUMETPUUYECKOTO ONIPEAETICHUS.

Ienp HacTosAlIel paboOThI - pa3paboTKa criocOOOB COPOLIMOHHOIO KOHIIEHTPHUPOBAHUS
HAaHOBOJIOKHOM Ha ocHOBe nonuamua-6 (ITA-6) denona u 2-xmnoppenona (2-XD) B Buae ux
OKpAIlIEHHBIX J€pUBATU3aTOB, IIOJIyYEHHBIX PEAKLUUAMH [JBYX THUIIOB: OKUCIUMENbHOU
KOHOeHcayuel  C  4-aMUHOAHTUNIUPUHOM  (cucmema 1) W azocouemanus  C
4-autpodeHunauazonueM (cucmema 2).

Konopumerpuuecku oCyliecTBI€HAa CPAaBHUTENIbHAS XapaKTEPUCTUKA MPEIJIOKEHHBIX
CHUCTEM U COIOCTaBJIE€Hbl MX METPOJIOIMYECKHE XapaKTEPUCTUKU, a TaKKe OCOOEHHOCTH
dopMHUpOBaHUS aHATUTHYECKUX (OpM B pacTBOpax W Ha TOBEPXHOCTH TBEpHOH (a3l
HAHOBOJIOKHA. Tak, aHaNIW3 KHHETHMYECKON 3aBUCUMOCTHU peakuuu (cucmema 1) 1mokaszai, 4To
AQHTUITMPHUHOBBIN KpacUTeIh HE cTaOWIIeH, epuo moiypacnaga coctaBui ot 20 mo 40 muH,
YTO 3aTPyAHSET IPOBEJCHUE COPOLIMM TaKUX aHATTMTUYECKUX ()OPM B PAaBHOBECHBIX YCIOBUSIX.
Ananutudeckas Gopma BTOpoi peakimu (cucmema 2) AOCTATOYHO CTAOWIBHA M TTO3BOJISIET
3¢GEeKTUBHO €€ KOHLEHTPUPOBaTb HAHOBOJIOKHOM C MaKCHUMAaJbHBIM BBIXOJOM HpHU
KOHIIEHTPALUAX PEaKTaHTOB: 4-HUTpodeHunauazonuii - 3-10% M, Na,COs - 0,1 M.

ITpu BapbupoBanuu pH 4-autpodenmnazodpenon (4-HOAD) umeer paznuuHble JJIMHBI
BOJIH MAKCUMYMOB MOTJIOIIEHUS (B KUCTION CPEAe Amax = 380 HM, B IIEITOUHON — Amax = 480 HM).
KucnotHocts cpeabl - BaxkHeHmui Qakrop, Biustoummii 1 Ha 3()(HEKTUBHOCTH COpOLMU
¢denomnos. Tak, ¢ 0HOM CTOPOHBI, KOHTPOJb pH TO3BOJISIET CEIEKTUBHO MPOBOAUTH COPOLIMIO
OHOM M3 TayTOMEpHbIX (OpPM a30COETUHEHHUH, C Jpyroi, BIHUAET HAa COCTOSHUE
(YHKIMOHANIBHBIX TPy HAaHOBOJIOKHA Ha ocHOBE [IA-6 M 3HaueHHe ero MOBEPXHOCTHOIO
3apsia. Hauboneias crenens usBneuenus s 4-HOAD u 4-aurpodenmnazo-2-xnopdenona
nocturanach npu pH =5 u cocraBmia 86 + 3 % u 83 + 2 % cOOTBETCTBEHHO.

Nzyuena kuHetuka copOuuu Qenona u 2-Xd. YcTaHOBIEHO ONTHMAajbHOE BpeMs
copbumu (eHOJIOB B BUJE UX a30MPOU3BOJHBIX HETKaHBIM MaTepuajoM Ha ocHoBe [IA-6,
kotopoe coctaBmiio 20 - 30 munyT (mum = 0,03 1, Vppa = 10 M1, o = 5 Mr/m). B untepBane
KOHIIEHTpalUi uccieayeMblx (peHonaoB oT 4 10 20 Mr/m u3orepmsl COpOLMU OMUCHIBAIOTCS
ypaBHeHHEM JIeHrMIopa, YTO CBUETEIbCTBYET O MOHOMOJIEKYIIIPHOM XapakTepe UX COpPOIUH.
Opnako 06nacTh HACBILIEHHS B M30T€pMax HE JOCTUTallach, MOCKOJBKY IMPH YBEJIUYEHUU
KOHIIEHTpallMM a30COEJUHEHHUM, OHU arperupyroT MU, BCIEACTBUE MaJIOM pacTBOPUMOCTH,
00pa3yIoT KOJUIOUHbIE CUCTEMBI.

Jns  copOLMOHHO-LIBETOMETPHUECKOTO  ompeneneHust ¢eHonoB obpasusl HM
dororpadupoBany, MO TMOJYYEHHBIM [apamMeTpaM IBETHOCTH CTPOWJIM JIETIECTKOBBIE
nuarpammbl  (JIZI), momywanu nuHeiHble 3aBUcHUMOCTH Tuiomaau JIJI oT koHueHTpauuu
aHanutoB. Tak, mpenensl oOHapyxeHust (enorma u 2-xjaopdenona coctaBuiu 0.13 MM,
JMarna3oH OINpeAeNseMbIX KOHLEHTpauud BapbupoBan B mnpeaenax 0.2 - 10 MxM,
OTHOCHUTEIIbHAs MOTPEIIHOCTh onpezaeneHuss He npesbimana 20 %. OneHeHa MpaBUIIBHOCTh
MOJYYEHHBIX pPE3YJbTaTOB, IOKAa3aHO, YTO COPOIMOHHO-I[BETOMETPHUYECKOE ONpeAeIeHHe
($heHOJIOB B BOZIaX BO3MOXKHO 0€3 CHCTEMAaTUYeCKOM MOTPEITHOCTH.
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UK-cnekTpockonnyeckoe nsyyeHne KOMMNreKCcoB METUOHUH —
BOAOPACTBOPUMbIN Norniumep

Moxwuna HA.Y?, ITaxomosa O.A.2, Heanuypa I1.B.2, Heuenopenxo JI.A.*

' Boenno-e030ywnasn axaoemus umenu npogp. H. E. JKyxosckozo u IO. A. I'aeapuna,
2. Boponeorc

2Eneyxuii 2ocyoapcmeennbiil ynusepcumem um. M.A. Bynuna, 2. Eney
moksnad@mail.ru

MeTHoHHH 3aHUMAaeT 0c000e MECTO Cpear HE3aMEHUMbIX AMUHOKHCIIOT, OH OKa3bIBAET
MeTa00IMUECKOe, TeNaTONPOTEKTOPHOE eiicTBHE, HE00X0AUM /s cuHTe3a XoiauHa. C Lenbio
pa3paboTku 3(p(PEeKTUBHBIX SKCTPAKIMOHHBIX CHCTEM JUIi HM3BJICYCHHS METHOHMHA HaMU
cuaTe3npoBanbl  0aH-N-puHmIIHpponuAoH (IIBIT), monu-N-Bununkanponaktam (ITBK),
nonuBuHWIGopMamuy ([IB®), mnomu-N-Bunmmmmugazon (I1BU), mnomwu-1-Bunun-1,2,4-
tpuaszon (IIBT), nommakpuiaamua (ITAA). Ilens DaHHOrO HCCIIEIOBAHHS — H3YYCHHE
KOMITIEKCOOOpa30BaHMs B CUCTEMaX METHOHUH — moarmMep Meronom UK-criekTpockonuu.

IIpoananusupoBaHbl XapakTepucTHyeckue mnosiocsl noryomeHus B MK-cnexrpax
BOJIHBIX PAacTBOPOB IMOJUMMEPOB JO M TOCJIE MX B3aUMOJCUCTBUA C MeTHOHMHOM. HK-
CIEKTPOCKOIUIO MpoBOAKIN Ha mpudope «Bruker Vertex 70» («Bruker Optics», I'epmanus), ¢
npucraBkoit «<DIKE Miracle», ¢ ®ypbe npeobpa3zoBaresieM METOIOM HAPYIICHHOTO TTOJIHOTO
BHYTPEHHErO OTpaskeHHs. YCIOBUsS CKAHMPOBAHHUA: 32 CKAaHMPOBaHMs, paspeieHue 4 cm™,
muanason cbemku: 4000-550 cm™. B UK-crekTpax oOpasioB CHHTE3MPOBAHHBIX TIOIMMEPOB
OTCYTCTBYIOT HOJIOCHI HOIJIOIIEHUS Dc=c, OTBeUarollyue BaJleHTHbIM KosiebanusM C=C. Oto
MO3BOJIIET 3aKJIOYUTh, YTO IOJIMMEPHU3ALMS MOHOMEPOB MPOTEKAET 3a CYET PACKPBITHS
JIBOMHON CBSI3U BUHWIBHOU Ipynnbl. CllelyeT OTMETUTb, UTO YBEIMUEHUE YACTOTHI BAJICHTHBIX
kosnebannii OH-rpynm Momnexkyn BoJbl, cBsi3aHHBIX ¢ >C=O-Tpynmoil MOJMMEPOB, MOXKET
CBU/IETEJILCTBOBATH 00 OCJIa0JIEHNH BOJAOPOAHOM CBSA3U B OJIMMEP-THAPATHOM KOMILIEKCE.

O4eBHIHO, YTO KOMIUIEKCOOOpa30BaHUE MOJMMEPOB C METHOHMHOM MPOHUCXOJIUT B
pesyiabTare (OpMUPOBaHUS BOAOPOAHBIX cBsizel Mexy >C=0 rpynnamu I1BII, I1BK, I[1B®,
I[TAA u ¢yHKUMOHANBHBIMU TpynnamMu aMuHOKUCIOTH. Hampumep, B cucreme I[IBK-
METHOHHH-BOJIa HAOJIOJA€TCsl CMEIICHUE IMOJIOCH! BAJEHTHBIX KOJEe0aHWH Vc-o JTaKTaMHOTO
nUKIa monuMepa B6mm3u 1627 cM™ mo cpaBHEHMIO Ve—o Ana cuctemsl 1IBK-Bosa, koTopas
nposisierca npu 1610 emt. Jnsa IIBT u [IBU npoucXomuT cMeleHHe Moaochl KoneOaHus
ve-v a3ombHOro tmKia ¢ 1550 em™t o 1537 em™t. Jlna IIB® u [TAA HabmomaeTcst CMEIeHHE
M0JI0C TIOTJIOIIEHHS] aMUHOTPYTIII ITOJIMMEPOB, YTO YKa3bIBaeT Ha BO3MOKHOE oOpa3oBaHue H-
cBs3eil ¢ metoHnHOM. He uckimouensl Takxe TuipodoOHbIe B3aMMOAEHCTBHSI METHIIEHOBBIX
IpyNI OCHOBHOM Iemu IMojuMepa U OOKOBOIO 3aMECTUTENsi C COOTBETCTBYIOLIMMHU
dbparMeHTaMu METHOHHUHA.

Ha ocHOBaHMM IOJIy4EHHBIX pE3yJbTATOB MOXHO CHAENaThb BBIBOA O CTPYKType
00pa3yronmxcss KOMIUIEKCOB IOJMMEPOB C METHOHMHOM. YCTaHOBJIEHO, YTO HauMeEHee
NpPOYHBI KoMIUIeKC oOpaszyercs B cucteme [IAA-amuHOKHCIIOTa, HanOojiee NMPOYHBIA — B
cucteme [1BU-aMMHOKMCIOTa TIpH KOHIEHTpaluu MeTHoHMHA 2,4-10%* moms/mve. Jlms
YTOYHEHHUS] MEXaHM3Ma B3aUMOJEHCTBHUS IOJIMMEPOB C METMOHMHOM B BOJAHBIN pacTBOp
AMUHOKHUCIIOTHI BBOJMJIM JIOTIOJHUTEBHBIA KOMIIOHEHT XJIOPHA-UOH, Oiaokupyrommit "NH3-
rpynnel  amMmuHOKHMCHOThl. B MK-cnekTtpax Takux cmeced NpPaKTHUECKH OTCYTCTBYIOT
M3MEHEHHUS B XapaKTePUCTUYECKUX MOJI0CaX MOTJIOUICHHS], COOTBETCTBYIOIIMX aMUHOTpyIIIamMm
AMHHOKHUCIOTH. B03MOXXHOCTH 00pa30BbIBaTh IMPOYHBIE KOMIUIEKCHI C aMHUHOKHCIOTOH
MO3BOJIUT NMPUMEHATh CUHTE3UPOBAHHBIE MOJUMEPHI B KaU€CTBE 3KCTPAreHTOB MU aHAIHU3E
(apMalneBTUYECKHX MpenapaToB, COAEPIKAIINX METHOHUH.
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N3yyeHne KNCNOTHbLIX LLEHTPOB MNOBEPXHOCTU arltoMOOKCUAHOW
cycneH3uu metoaom UK-dypbe cnekTpockonumn

Hugmanues C.U., Kysneyosa U.B., I'voun A.C., Huxughoposa A.J1.
Bopoueosrcckuii ecocyoapcmeennulii yHusepcumem uHICeHEePHuIX MexHoao2ull, 2.Boponeoc
nastyanikifd@gmail.com

PeaknimonHas ciocOOHOCTh KaTalIM3aTOPOB 110 OTHOIICHHUIO K Ta3aM-BOCCTAHOBUTEIISM
OTpeeNsieTCsl AaKTUBHOCTbIO  OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO  B3aUMOJEUCTBUSA €
y4acTHEM XEMOCOPOMPOBAHHBIX (OPM KHCIOpPOAAa Ha TOBEPXHOCTH. B CBs3M ¢ 3TUM
aKTyaJIbHBIM SBJIIETCS BBIOOp METOAMKH OIpENeiIeHHs] KHCIOTHO-OCHOBHBIX CBOMCTB
MIOBEPXHOCTH aICOPOLMOHHBIX IEHTPOB ISl pa3pabOTKH CIIOCOOOB U3MEHEHHU ST KOHIIEHTPAIHN
U COOTHOUICHHS] MEXIY aACOpPOLMOHHBIMU LEHTpaMU pa3iIuyHOW mpuponsl. s co3ganus
aBTOMOOWJIBHBIX TPEXMapUIPYTHBIX KaTaJH3aTOPOB HCIIOJIB3YIOT CYCIIEH3MHM HAa OCHOBE Y-
Al>03, Mo pHITIPOBAHHBIC HOHAMH METAJLJIOB.

Llenpto J@aHHOTO UCCIIEOBAHMS SIBISJIOCH OIPENEICHHE KHUCIOTHBIX CBOWCTB
CHUHTE3MPOBAHHBIX cycreH3uii MeronoM MK-cnekTpockonuu.

HccnenoBanus npoBoaminch Ha oOpa3lax CyCHEeH3Ui Ha OCHOBE OKCHJA aJOMUHUSA,
MO (UIIMPOBAHHBIX HOHAMH TUTATUHBI H €BPONUS U MPOKaJEHHBIX Ipu TeMieparypax 500 u
1000°C.

UK-cnexktpsl Obutn monydensl Ha HMK-cnextpomerpe MudpalllOM ®T-08. ns
OTIpEeNIeJICHUs] KOJHMYECTBA KHCIIOTHBIX IIEHTPOB Ha TIOBEPXHOCTH AKCIEPUMEHTAIBHBIX
00pa3110B B Ka4eCTBE MOJIEKYJIbI-30H/1a UCIIOJIb30BaTN MUPHINH. KOHIIEHTpAIIUIO0 KUCIOTHBIX
[IEHTPOB OLICHUBAIN W3 WHTETPAIBHONH HHTEHCHBHOCTH COOTBETCTBYIOIIMX 3THUM IICHTpaM
IOJIOC TIOTJIONICHHS B CIIEKTPaX aJIcOpOUPOBAHHOTO MUpUANHA (Ta0.).

Tabmmua. [TokazaTenu KHCIOTHOCTH CYCIICH3UH

O6paszen KoHIeHTpalus KUCIOTHBIX LIEHTPOB, MMOJIb/T
Temnepatypa cnekanus - 500°C Temneparypa cnekanus -1000°C
y-Al203 0,27 0,21
Eu,Pt/y-Al,03 0,28 0,25
Eu/y-AlL03 0,26 0,22
Pt/y-Al>O3 0,26 0,10

[Mupuaun  sBnsercs cnaOblM OCHOBAaHHMEM M pearupyer TOJbKO C CHIbHBIMHU
KHUCJIOTHBIMH LIEHTPaMH MOBEpXHOCTU. KOHIIEHTpaIMI0 KUCIOTHBIX LIEHTPOB OIMpPENEsUIN 10
YpaBHEHHIO:

_ -3
A=Ao-Cp-107,
rie A — Ha0nroJaeMoe HHTETpalbHOE TMOTJIOIIEHHE TOJIOCHI, emt Ao — UHTErpaIbHOE
MOTJIOIICHUE TIOJIOCH IS KOHIIGHTpaluu ajcopOara, MKMOib/T; C — KOHIEHTpaIus

aI[COp61/IpOBaHHOFO 30H1A, MKMOJ'IB/I‘; P — KOJIMYCCTBO KaTajin3aropa, MpuxoJiaIero Ha 1 CM2

CEYECHHS CBETOBOTO MTOTOKA, MT.

C poctom Temmeparypsl CIIEKaHHsI YMEHBIIAETCS KOHIIEHTPAIUsl KUCIOTHBIX IIEHTPOB
Ha MOBEPXHOCTH Bcex 00pasios. O6pazerl, MOAU(PHUITMPOBAHHBIA HOHAMU €BPOIHS U IJIATHHBI,
MMeeT HauOOJIBITYI0 KOHIIEHTPAIIMIO KUCIOTHBIX IIEHTPOB, Kak npu Temmeparype 500, Tak u
1000°C. Tlomy4deHHBIE pe3yJbTATHl SBISIFOTCS 3aA€NIOM JUIsl TMPOMOJDKEHUS paboT 1o
MOAUGHUIIMPOBAHUIO ATFOMOIIJIATHHOBOTO KaTalnu3aTopa HOHAMH PEIKO3EMETbHBIX JJIEMEHTOB
TSt 5 (PEKTUBHOM OUYHMCTKU BBIXJIOMHBIX T'a30B.
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Ontnyeckue CBOMUCTBa yrnepogHbIxX TO4YeK, NOJTy4YeHHbIX
MUKPOBOJIHOBbLIM MeTOAOM CUHTE3a

Hosuxosa C.A., Hacupos 11./]., Bonoapenxo I'.A., I pubosa E.J].
T'ocyoapcmeennulil ynusepcumem «/[yonay, e. /[yona
sagila@uni-dubna.ru

B kadecTBe aHaIMTHUYECKUX METOK B HMMYHOXMMMYECKMX METOJAX aHaJMu3a,
HEOOXOIUMBIX JUIs (hOPMUPOBAHMS AHATUTHUYECKOTO CHTHAJIA KaK (PYHKUIUU KOHIEHTPAIUU
AQHAJINTA, IPUMEHAIOT KBAHTOBBIE TOUKH, OJTHAKO M OHU HE JIMIIEHBbl TAKUX HEJOCTATKOB KaK
BBICOKAsi CTOMMOCTb, OMOTOKCHYHOCTb M HEOOXOAMMOCTH IMPOBEACHHUS Dsiia TPYIOEMKHX
MOIUGUKALMHA, HPEIIIECTBYIOUIMX HX KOHBIOTalMM ¢ OHOMOJIEKyJaMH. AJbTEpPHATUBON
KBAaHTOBBIM TOYKAaM MOTYT CIYXXUThb yriepoaHblie ToUkd (YT) — Takue cucTeMbl CIIOCOOHBI
o0nagaTh YyBCTBUTEIBHOCTBIO K aHAJIUTY TOrO e TMOopsAaKa, Npu 3ToM camu YT
OMOCOBMECTHMBI, JIETKO CHHTE3UPYEMBI U JIEIIEBHI B Ipou3BoAcTBe. BHenpenue YT B kauecTBe
QHAINTUYECKUX METOK B MMMYHOXMMHYECKOM QHAJIMU3E OCJIO0KHEHO TPEMs OCHOBHBIMU
HEIOCTaTKaMHU JIaHHBIX HAHOOOBEKTOB IO CPAaBHEHHWIO C KBAaHTOBBIMH TOYKAMH: HU3Kas
CTaOWJIBHOCTb, MOJMIUCIEPCHOCTh UM MEHBIIMN KBAaHTOBBIM BBIXOJ JIOMHMHECLEHIUU. B
JAHHOW paboTe NMPUBEICHBI HCCICIOBAHUE ONTUYECKHX CBOWCTB YT, MONYYEHHBIX ABYMS
HOBBIMHM I10/IXOJIJAMU CUHTE3a, OCHOBAHHBIMU Ha MOJIMKOHIEHCAllUN JTUMOHHOM kucaoThl (JIK)
U Tpuc-(ruapokcumeTi)-amuHoMeTana (Tpuc) W aiabA0IbHO-KPOTOHOBOM KOHJIEHCALIUU
aleTOHa N0 AEUCTBUEM MUKPOBOJHOBOT'O U3JIy4EHUS.

JIBa ob6pasna YT nomyyanu METOJ0M MHUKPOBOJHOBOI'O CHHTE3a: MOJUKOHIEHCAIIUEH
Tpuca c JIK u anb1015HO-KpOTOHOBOM KOHEHCALIMEH alleToHa. TpHUC — MOJIspHOE COSTUHEHUE,
UMEIOLIEE OTHOCUTENIBHO BBICOKUH TAHIEHC YIVIa AMAJIEKTPUUECKUX MOTEPh U CHOCOOHOE
BCTynaTh B peakuuto ¢ JIK nocpeacrsom obpa3zoBaHus aMUIHON U CI0KHO3(UPHOI cBs3eil. B
pe3ynbTare noj AeMcTBUEM MUKPOBOIHOBOTO U3YUYEHHMSI JaHHbBIE BELIECTBA CIOCOOHBI aKTUBHO
KOHJIEHCHPOBAThCs, 00pa3yst pa3BETBIECHHYIO CTPYKTYPY. DTO CBOMCTBO MO3BOJIMIIO MOJIYUYHUTh
YT ¢ XOpomMMH ONTHYECKHUMH Xapakrtepuctukamu. llomyuennsie VYT oOnagaroT
IIPEBOCXOJHOW PacTBOPUMOCTBIO B MOJISIPHBIX PACTBOPUTENAX, TAKUX KaK BOJA, CIIHPT,
JIM®A, IMCO, TT'®, uMeroT y3Kuii 1 CUMMETPUYHBIN MUK (IIyOPECHEHIUN C MAaKCUMYMOM
Ha JuinHe BOJIHBI 405 HM M BBICOKMH JUIS JAHHOTO Kjacca OOBEKTOB KBAHTOBBIN BBIXOJ
JOMUHEcHeHIIMN paBHBIA 34,22%, 4TO MOXeT ObITh 0OyClIOBIEHO 3()(PEKTOM 3IMHUCCHUH,
ycuneHHo# crmBKkoil monuMepHsbix nerned (CEE). VT Ha ocHOBe monumaneTHIIEHTIINKOINIA
(PAG), momy4yeHHBIC abJOJBHO-KPOTOHOBOIM KOHJCHCAIIMEH alleTOHA, MEPBOHAYAIBHO
XapaKTEepU3yIOTCS HU3KOM paCTBOPUMOCTBIO B BOZIE U XOPOIIEH PACTBOPUMOCTBIO B CIIMPTaxX U
arpOTOHHBIX TOJISIPHBIX pacTBopUtensx, Takux kak JJMCO u [JM®A, uMeroT MHUPOKUA MUK
¢iryopecLeHIIMM ¢ MaKCUMyMOM B paifone 460 HM 1 KBaHTOBBIN BbIxoA — 24,45%. B nannoi
pabote wmcmonp3oBayics MeTon ruapodmimzarmuu YT mnpu  moMOmM — paJuKaIbHOTO
npucoequHeHus MepkantodtuinamuHa (MEA) B mpucyrctBum ykcycHoil kucnotel u 4,4'-
a300uc(4-nMaHOBAICPUAHOBON KHUCJIOTHI) B KauyeCcTBE HMHHIMATOpa W HarpeBe g0 75°C B
teuenue | daca. B pesynbrare, YT Ha ocHoBe PAG, moguduuupoBanusie MEA mokasanu
MIPEBOCXOIHYIO PACTBOPUMOCTh BO BCEX MOJIIPHBIX PACTBOPUTENSIX, BKIOYas Boay. OnHako,
(YHKIIMOHAJbHBIE areHThl BCTPAMBAIOLIUECS B CTPYKTYpy HOJUMEPHBIX (ParMeHTOB C
pa3pbIBOM KPaTHBIX CBSI3€ii, BEI3BIBAIOT OOPBIB PE30HAHCHOM IIETIH, YTO MOKET OBITh MPUYMHOMN
CHI)KEHMSI KBAHTOBOTO BbIXoJa JioMMHecueHuuu npo 19,03% mocne npoBeneHus
TUAPOPUIIA3ALHH.
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UccnepoBaHune CNeKTpomMeTpusd MOHHOM NOABMXHOCTHU TONnyona,
dHUJIMHa " N3OMepoB TonynamHa

Ocunoea E.C.2, JIysenuna JI.A.Y, Anexcanoposa J].A.Y, Babepxuna E.I1.Y, llanmaesa FO.P.2,
Bensaxos B.B.2

L Poccutickuii xumuxo-mexnonoeuueckuii ynusepcumem umenu J.M. Menoeneesa ®axynvmem
Xumuro-ghapmayesmuyeckux mexnor02uil u 6UoMeOUYyUHCKUX npenapamos, 2. Mockea
2Hayuonanwvuuiii uccredosamensckuii a0epuuiil ynusepcumem « MUDH» Uncmumym
HaHOMeXHON02Ull 8 21eKMPOHUKe, CRUHMPOHUKe U homonuke, 2. Mockea
osinovka5@gmail.com

[Ipy w3yYeHWUW TPOIECCOB HWOHHM3AIMM METOJOM  CIHEKTPOMETPHH  HWOHHOU
noasmwxHocTH (CUII) Ha nonHo-aperioBom crekrpomerpe «Kepoep-T» ObUTH MOTyUYEHBI U
MPOAHATM3UPOBAHBI CIIEKTPhl HOHHOW IOJBM)KHOCTH TOJYyOJa, aHWIMHA W H30MEPOB
TOJIYUJIMHA B BO3/IYIIHOM CpejIe.

Jns matematudeckoil  oOpabOTKM  JaHHBIX  pa3paboTaHa mporpamMma  Ha
UHTEPIPETUPYEMOM  sI3bIKE MporpammupoBanuss Python Bepcum 3.3., mno3Bostonias
WCCIICIOBATh M aHAIM3UPOBATH 0OJbIIOE KoaumdecTBO crekTpoB MII. B xome mccnemoBaHus
ObUTO 0OHAPYKEHO, B TIOJOKHUTEIHHON MOHU3AIUK TOJIYOJl UMEET JIUANa30H JICTCKTHPOBAHUS
2,10-1,96 cm”™2/(B*c), anmmun 1,87-1,70 cm”2/(B*c), o-tonyumun 1,80-1,61 cm”2/(B*c), m-
tonyuaud 1,93-1,62 cM™2/(B*c), n-tonywaus 1,75-1,59 cm”2/(B*c).

1,74 169 5000
‘ —— NoHOorpamma
-7 1,72 4500
&L o Tonyona
/A\ — 4000 y
} T 3500 & WoHorpamma
I/ 1/ J \\ 3000 E adHW/IUHa
X
I \A | 2500 ¢ NoHorpamma
/2'{3 I 2000 o-TONYyMANHA
1500 I
/ \ / ‘ 2 WNoHorpamma
/ \ / \ 1000 M-TONlyMAMHa
/ ‘vw/#ifi /-\ 500
f T ‘ ! ﬁb : a>— I MoHorpamma
2,1 2 1,9 1,8 1,7 1,6 1,5 n-TonyngunHa
WNoHHaa nogBuKHOCTb, cM"2/(B*c)

Buisoowi: I1pu uccnenoBanne noHHO-AperhoBbiM ciekTpoMeTpoM «Kepoep T» (mpon3BoacTBo
I'K «¥Oxnonumerami-Xoaauuar» r. MockBa) MOXXKHO 0OHApY>KUTh TOJTYOJI, aHUIMH U H30MephI

TOJIyHJHMHA, KOTOPBIC ABJIAKOTCA aBapHﬁHO XUMHWYCCKHU OITaCHBIMH BCIICCTBaAMMU.
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CopOuUuMOHHO-LUBEeTOMETPUYECKOE onpeaeneHne gaumeapona.

Ocmanosa M.M., Tuxomuposa T.HU., Mupzaesa X.A.
Jlacecmanckuti cocyoapcmeentblil yHugepcumem, 2. Maxauxkana
mrs.osmanova@yandex.ru

BHenpeHne B mpakTUKy XMMHUYECKOTO aHaIM3a METOJa XMMHYECKOW LIBETOMETpPUU
(MXII) mo3Bomysier 0e3 MPUMEHEHHs CJIOXHOTO amnmapaTrypHOTo O(OpMIICHUS pa3iudarh
CHEKTpaJIbHO OJIM3KHE BEIIECTBA U MOJIy4YaTh JOMOJIHUTEIbHBIE K CIIEKTPOPOTOMETPUUECKUM
Ja"Hble 0 HuX. M X1 KOMHYeCTBEHHO OIUCHIBACT IIBET 00BEKTOB, T.€. HA OCHOBE UMCIOIIUXCS
CIEKTPAJIbHBIX XApPAKTEPUCTUK XUMUYECKUX CHCTEM PACCUMUTHIBAIOTCS KOOPAMHATHI H
MareMaruyeckoe onucanue 1usera [1]. Maremaruueckoe onucanue nsera B MXI] 6asupyercs
Ha TOM, YTO JIF0OOH pe3yIbTUPYIOLIUH LIBET, B 3aBUCUMOCTH OT LIBETOM3MEPHUTEIHHON CHCTEMBI
(CIEXYZ, RGB, CIELAB u 1p.), MOXHO HpEACTaBUTh B BHJI€ CYMMBI OIPEAEICHHBIX
KOJIMYECTB TPEX HE3aBUCUMBIX JPYT OT Apyra JIMHEWMHO BETOB [2,3].

3HAUUTENbHBIA POCT IPOU3BOJACTBA U TNOTPEOJIEHUS JIEKAPCTBEHHBIX IPENapaTroB
TpeOyeT KOHTPOJIS MX KaueCTBa, B 0COOCHHOCTH HAPKOTUYECKUX U OJTyPMaHUBAIOIINX, K YUCITY
KOTOpBIX OTHOCATCS u jumenapos ([AM). AHaiuTU4YecKUil KOHTpOJb 3TOrO Ipernapara
OCYILLIECTBIISIIOT B OCHOBHOM THUTPUMETPUYECKUM METOAOM [4], KOTOpBI TpPYyIdOEMOK,
HEJ0CTAaTOYHO YYBCTBUTEJIEH U CEJIEKTUBEH.

Hamu mnpemnoxen weron omnpenenenus JIM, OCHOBaHHBIM Ha copOLUU €ro
OKpAalllEHHOTO0 HMOHHOro accomnuara ¢ asokpacuteneM Kouro kpacHeiM (Kkx) Ha
neHononuyperane. YcranoieHo, uro Kk copOupyercs na IIIIY no pH 6, a ero voHHBIH
accormat ¢ JIM no pH 11. MakcumanbHOE COPOIIMOHHOE U3BJICYCHHE JocTUTaeTcs mpu pH=8
1 =60 MHH KOHTaKTa copbeHT-copbar. Koopaunats 11Beta copb6atoB peructpupoaiu Ha CD-
56 (JIOMO, Poccus).

IlonydyeHne TecT-mIKal [ BU3yalbHOTo onpeneneHus JM ¢ npuUMeHeHueM
rpagyupOBOYHON 3aBUCHMOCTH OOIIEro LBEeToBOro pazinuuusa (AE) ot ero coxmepkanus B
pacTBOpE MO3BOJIAET CBECTH K MUHUMYMY IOTPEIIHOCTU TECT-METOJMKH M KOJIMYECTBEHHO
OMKCcaTh HE TOJILKO MHTEHCHUBHOCTb, HO M W3MEHEHHuE IBeTa. 'pajyMpoBOUYHBIN Trpaduk B
koopauHatax INAE = f(¢/IM), mr/mun) nHeeH B quana3oHe koHnertpanuii JIM 0,1-0,8 mr/mor.
PazpaboTanHyo METOIUKY MCIIONB30BaIH JJis onipeaesenus JIM B pacTBopax isi HHbEKIIUH,
MOJIyYEHHOE COZIEPKAHUE KOPPEIUPYET C JaHHBIMU IIPOU3BOAUTEIEH.

bubnuoepaguueckue ccoliku
1. UsanoB B.M., Ky3nenosa O.B. Xumnuueckas iBETOMETPHsSI: BO3MOXKHOCTH METO/1a, 00J1acTH
npuMeHeHus U nepcnektussbl. // Yenexu xumuu. 2001. T. 70. Ne 5. C. 411-428.
2. 3onotoB I0.A., UBanos B.M., Amenun B.I'. Xumuueckue TecT-MeTOAbI aHaau3a. M.:
Enuropuan YPCC, 2002. 304 ¢
3. Momnorapoa O.B., Ockonoxk K.B., Amspu B.B. IlBeromerpus B XHUMHYECKOM
ananu3e//XKypnan ananuruueckoit xumuu. 2018. T.73. Nel1. 857-867 c.
4. I'ocynapcrennas papmakonest XIV. Tom Il ¢.3801 (nudenrapamun)
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AHanus NnpMpoaHoOro rasa ¢ NOMOLbIO CMEeKTPOCKonuu
KOMOGMHALNMOHHOIo pacCesiHUA: AOCTMXEHUS U NepCcneKkTUBbI

Ilempos /I.B., Mampocos U.U., 3apunos A.P.
Hnemumym monumopunea knumamudeckux u sxkonoaudeckux cucmem CO PAH, 2. Tomck
dpetrov@imces.ru

B nocnennee necsatuierre uieT akTUBHOE pa3BUTHE METO/A Fa30aHAIN3a OCHOBAHHOIO
Ha CIEKTpocKonuu KomOuHarmonHoro paccessuust (KP) ceera [1]. 3Tomy crmocobcTBOBaIO Kak
MOSIBIICHHE MOUIHBIX MajorabapUTHBIX TBEPIOTEIbHBIX JIA3€POB M BBHICOKOUYBCTBUTEIBHBIX
MHOTOKaHAJIbHBIX (POTOAECTEKTOPOB, TaK M Pa3padOTKa CHEIUAIbHBIX ONTHYECKHX CHUCTEM,
00ECTeYnBaIOIINX BBICOKOE OTHOIIEHHE CHUTHAJ/IIYM B PETUCTPHUPYEMBIX CHEKTpax.
OcHoBHBIM npeumyiecTBoM KP-razoananuzaropos siBisieTCsl BO3MOXHOCTb OJJHOBPEMEHHOTO
KOHTPOJISI BCEX MOJIEKYJISIPHBIX COCIMHEHUN aHAIM3UPYEMOU Cpe/ibl, KOHIIEHTPAIUs KOTOPBIX
MPEBBIIIAET MOPOr YYyBCTBUTEJIBHOCTU cCHEKTpoMmeTpa. llomMumMO 3TOro, OHM MO3BOJISIOT
IIPOBOJUTH OECKOHTAKTHBIE M3MEPEHUS B PEXKHME PEalbHOTO BPEMEHH, a TaKXKe He TPeOYIoT
4acToi KanuOPOBKHU BBUAY MPEIEIbHO MaJIOH Jerpagallii METPOJIOTHYECKIX XapaKTePUCTHK.
Takoil KOMIUIEKC INPEUMYILECTB JielaeT MX MEPCHEKTUBHBIMHM YCTPOWCTBAMHU JUIsl aHAJIM3a
cocrtaa npupoaHoro rasa (I1I") B3aMeH Hucosib3yeMbIX CETOAHs ra30BbIX XpoMaTorpados.

B noknane obcyxnaercss COBPEMEHHOE COCTOSIHME MCCIEIOBAaHUN B HaIlpaBJIEHUU
aamuza I’ ¢ momompro  crektpockoruu  KP.  ITlpencraBmen — pa3paOoTaHHBIM
AKCIIEPUMEHTAIbHBIN oOpa3zer KP-razoananuzaropa po600TOOPHOTO THUIIA,
oOecrneunBaroIuil yyBcTBUTENbHOCT, He xyxke 0.005 %. PaccMmoTpensl ocobGeHHOCTH
M3BJICUEHMSI KOHLIEHTpALUi U3 peructpupyeMbix crnektpoB KP u mpeasiokeHHas nis 3TOro
MeToqauka. [IpuBefeHbl pe3ynbTaThl CEpUU MCIBITAHWNA pa3padOTaHHOTO aHalu3aTopa Ha
pasmuuHbIX oopasnax [1I" [2], koTopast moka3ana, 9TO TOYHOCTh U3MEPEHHUN MPUOIIMKACTCS K
TOYHOCTH T'a30BbIX XpOoMaTorpadoB MpH aHaINW3e KOMIIOHEHTOB C HU3KUMM KOHLEHTpAIUsIMU
(0.005-0.01 %) 1 MPEeBOCXOAMT €€ MPH aHAIN3€ KOMIIOHECHTOB ¢ KOHIIeHTpanusamu > 0.01%. B
paMKax MEepCHEeKTHB PaccMaTpUBAETCS BO3MOXKHOCTh aHanu3a cxkuxkeHHoro IIIN, a Taxxe
yIAJICHHBIX IN SitU U3MEpPEeHUH C MOMOIIBIO ONTOBOJOKOHHBIX 30HJOB B PAa3IMYHBIX TOYKAX
TEXHOJIOTMYECKOr0 IIpoLecca.

HUccneoosanue svinonneno 3a cuem epanma Poccuiickoeo nayunozo gonoa Ne 19-77-
10046, https://rscf.ru/project/19-77-10046.

bubnuoepaguueckue ccoliku
1. Ilerpos JI.B., MatpocoB .., Tannuer A.C., Koctenko M.A., 3apunos A.P. Pazputue u
npumeHenne KP-razoanamuzatopoB, paszpaboranHeix B MMKOC CO PAH // Ontuka
atmocdepsr 1 okeana. 2022. T. 35. Ne2. C. 116-121
2. Petrov D.V., Matrosov I.1., Zaripov A.R., Tanichev A.S. Raman Natural Gas Analyzer:
Effects of Composition on Measurement Precision // Sensors. 2022. V. 22. Ne 9. 3492,
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MuKpO3KCTpaKLMOHHOE KOHLIeHTPMpOBaHue Ans onpeaeneHus
aHTUOGaKTepuanbHbIX U HECTEPOUAHbLIX NPOTUBOBOCNANUTENbHbIX
neKapcTBEeHHbIX CPeACTB MeToAaMU MOJIEKYISIPHOMN
cneKkTpoMeTpumn

Ilouusanos A.C., Bynamos A.B.

Canxm-Ilemepoypeckuii ecocyoapcmeennulii yHusepcumem, Mucmumym xumuu,
2. Canxkm-Ilemepoype

a.pochivalov@spbu.ru

AnTubaxkTepuanibHble W HECTEPOUAHbIE MPOTUBOBOCIHAIUTENbHbBIE JIEKAPCTBEHHBIC
cpenctra (JIC) HaxoasaT o0IMpPHOE MPUMEHEHHE B MEAUIIMHCKON MpaKkTUke. BakHoi 3amaueit
dbapMaleBTUYECKOT0 aHalIu3a SBJISETCsl KOHTposib kadecTBa JIC, KOTOPBHIN BBHINOJTHSETCS C
nenpio obecnedenus dpdexTuBHON u Oe3omacHON (hapmakoTepanuu 3a00JCBaHUN YETIOBEKa
WM )KUBOTHBIX U BKJIIOYAET KOJMYECTBEHHOE OIpe/ieieHHe JieKapCcTBEHHOro Bemiectsa (JIB),
€ro MPOM3BOJHBIX U NpuMecel. Kpome Toro, B HacTosIee BpeMsl BEKTOP Pa3BHTUS CUCTEMBI
3/IPaBOOXPAHEHUS CMEIAETCS B CTOPOHY MHAMBHUIYAIILHOTO MOIX0/a K Tepanuu 3a00JeBaHu
Y PA3BUTHIO TIEPCOHATM3UPOBAHHONW MEHMIIMHBI, YTO BBI3BIBAET HEOOXOAMMOCTE OIPEACIICHUS
JIB B Oonee CIIOXKHBIX MaTpHIaX, TaKUX KaK OMOJOTHYECKHE >KUIKOCTHU, OPTaHbl U TKAHU
JKUBOTHOTO  TIPOMCXOXKIEHUS, JUII  ONTUMH3alMu  pexkmma  go3upoBanus  JIC.
MHOTOKOMIIOHEHTHBI COCTAaB aHAJIU3UPYEMBIX MPOO W HU3KUE KOHIICHTpAIMM aHAJIUTOB
TpeOYyIOT BKJIIOYEHHUS B OOLIYIO CXEMy aHaln3a CTaIWi pa3/eleHus] U KOHIICHTPUPOBAHUS.
MeToapl MONEKYJISIPHOM CHEKTPOMETPHH, 3a4acTyl0 B COYETaHUU C IMPEABAPUTEIBHBIM
XpomarorpaduyeckuM paszesieHHeM KOMIOHEHTOB, MIMPOKO MCHOIB3YIOT Ui OTNpEeAeTICHHUs
JIB 1 uX mpOU3BOJHBIX B PA3IUYHBIX 0OBEKTAX aHAU3A.

B nocnennee Bpemsi 0oco60e BHUMaHKE YICITSIOT pa3padoTke 3(h(EeKTUBHBIX METOOB,
MO3BOJIAIOIINX TIOBBICUTH MPOU3BOAUTEIBHOCTh (hapMalleBTHUECKOTO aHallh3a, a TaKkKe
CHHM3HUTh TPYA03aTPaThl, COKPATUTh PACXOJ IMPOO, PEareHTOB M OOpa3yIOIUXCsS OTXOIOB.
HoBeie Bo3MokHOCTH g aHanmu3a JIC W OMOMEIUIIMHCKUX OOBEKTOB OTKPBHIBAIOT
MHUKPOIKCTPAKIIMOHHBIE METO/IbI, 00ECTIEUNBAIONINE €r0 MIUHUATIOPU3AIIUIO, SKOJIOTHIECKYIO
0e30MacHOCTh, CENEeKTUBHOCTh U TpeOyeMyr YYBCTBUTEIbHOCTh. JI7s TOBBIIEHUS
OKCIPECCHOCTH H TIPEIM3MOHHOCTH HWHCTPYMEHTAJIBHOTO aHalM3a Mpo0 akKTyajabHa
aBTOMaTU3aIMs TPOOOMOATOTOBKYA Ha MPHUHIIMIIAX MPOTOYHBIX METO/OB. B pamkax moknama
OyIlyT OCBEIIEHBI MOAXOAbl K MUKPOIKCTpaKkiMoHHOMY Bbiaenenuto JIB u3 JIC u GuomnpoO, B
TOM 4YHCIie B aBTOMATU3MPOBAHHOM BapHaHTE, C MOCIEAYIOIIMM OIpeAeTIeHHeM aHAIUTOB
METOaMHU MOJIEKYJISIPHOW CIIEKTPOMETPHH.

Ilouusanose  A.C. svipadicaem  01a200apHOCIb Canxm-Ilemepbypeckomy
20CY0apCmeeHHoOM)y YHusepcumemy 3a urancuposanue e2o ydacmusi 6 47-ou I'oouunou
ceccuu Hayunozco cosema PAH no ananumuuecxoti xumuu u 6 oaumHou xougepernyuu (1D
npoexma ¢ cucmeme Pure CITI6I'YV 104366909).
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LUndcdpoBas uBeTomeTpuns Kak anbTepHaTuBa crieKTtpodpotomMeTpumn
B dbapmaueBTUYECKOM aHarnu3e U KOHTposie NPoAYKTOB NMUTaHUA

Pyoaxosa JI.B.Y, Huxumuna T.H.}, Bemposa E.H.}, A66y0 M.?, Pyoakxoe O.5.
L Boponesccruii 2ocydapemeennuiii meduyunckuii ynusepcumem, 2. Boponeaic
2Boponedcckuii 20cy0apcmeentblii mexHudeckuii yuusepcumem, 2. Boponeaic
vodoley65@mail.ru

Meron muudposBoii nBeromerpun (IL{LIM) npencraBinser co0Ool albTEpHATHUBY
Kiaccuueckor  ¢oromerpun. IIpoOomoaroroBka y OSTUX MeETOAOB ojuHakoBa. [[IIM
mpernoiaraeT aHajau3 JU00 OKpalleHHBIX 00pa3loB, JIMOO OKpAIICHHBIX B pe3yjbTare
xpomodopHoi peakuuu. L[[IM ocHoBaHa Ha mMONXy4YeHUH LU(GPOBOTO H300paKEHUS
aHaM3upyemMoro obpasia. BennunHa aHaANMTUYECKOTO CUTHAja OLICHUBAETCSA IO 3HAUYCHUIO
[IBETOMETPUYECKUX XAPAKTEPUCTHK aHaIM3HpyeMoro oOpas3ma (KOOpIWHATHI IBETa B
pa3IMYHBIX CUCTEMaX, HACHIIIEHHOCTb I[BETA, SPKOCTh, CBETIIOTA, OeI13HAa, IIBETOBOM TOH U JIp.).
OreHka Ka4uecTBa M MOAIMHHOCTH MPOAYKIUU POU3BOIUTCS ITyTEM CPABHEHUSI UHTETPATBHOM
XapaKTePUCTHKU [IBeTa WM MHTEHCUBHOCTH OTJEJIbHBIX KOMIIOHEHT C 93TaJOHHBIMU
BENTMYMHAMU ISl cTaHaapTHRIX 00pas3ioB (CO). Mmes 6a3zy manubix 1o msery CO o0Opasios,
MO>KHO UCKJTIOUUTH CYOBEKTUBHOCTD OLIEHKHU I1IBETA, XapaKTEPHYIO JJISl BU3YAIbHBIX SKCIIEPTH3.
Hampumep, KOHTpodib OelMM3HBI MOJIOKA IO KOMIIOHeHTaMm I1BeTHocTH RGB mokaspiBaeT
3aMEeTHBIC Pa3IMYusl KAYeCTBEHHOTO M HEKaYeCTBEHHOrO0 MOJIOKa. Bo3MokHA KOJIMYECTBEHHAS
OILICHKA CTETIeHW OeNM3HBI TaOJIETUPOBAHHBIX U MOPOIIKOOOPA3HBIX JIEKAPCTBEHHBIX CPEJICTB,
KOTOpasi perjaMeHTupyercs (QpapMakONEeHHBIMH CTAaThIMU, HO JUIS €€ OLEHKH Mpejiaraercs
BU3yallbHAs KosopuMeTus. Jlake IIBETHOCTh BOJIbI, IPUMEHSIEMOH B MIPOU3BO/ICTBE MUILIEBOW H
dbapmaineBTUYECKON MPOayKUUH, moaaaercs oueHke meronoMm LIIIM. Meton mpuMeHuM Jist
KOJIMYECTBEHHBIX ~M3MEPEHUH  COJIEp)KaHWsl OKpAIICHHBIX BEHIECTB B  o0Opasie 1o
IpaAyUpOBOYHBIM 3aBHCUMOCTSIM JUIsI KOMIIOHEHT IIBETHOCTH BBIOPAHHOH LBETOBOII MOJIEINH.
MOXHO HCHOJB30BaTh HE TOJBKO COOCTBEHHYIO OKpacKy BEIIECTB, HO U TIPOTYKTHI
XpoMo(pOpHOH peakIiy JUIsl HEOKpallleHHbIX BellecTB. [IpoBeIeHHbIE SKCIIEPUMEHTHI JITIs1 CEpUU
JIEKapCTBEHHBIX MPENapaToB, paCTBOPHI KOTOPHIX OBUIM OKPAIICHBI C IIOMOMIBIO XpOMO(OPHBIX
peakiuii, mokas3aj BO3MOXXHOCTb MCII0JIb30BaTh TUIIOBBIE I[BETHbIE (papMaKoOINEeHHbIE TECThI JUIs
KOJIMYECTBEHHOTO ONpEACTCHHUs. 3aBUCHMOCTH WHTEHCHUBHOCTH KOMIIOHEHT IIBETa OT
KOHIIGHTPAllMM aHaJUTa MMEIT Oojiee IIMPOKUE JIHMHEHHBbIE Hana3oHbl, YeM ONTHYECKHE
wioTHocTH B cnektpockonuu. UM npumenuma ans  ¢dapMakoneWHbIX peakuuid c
oOpa3oBanueM (yopecuupyroumx MOpoaykToB. Ecaum  wucnonb3oBaTh  JUid  aHalu3a
HEOKpaIlleHHBIX BEIIECTB HE OJIHY, a JIBE M 0oJiee XpOMOGOPHBIX PEAKIIHIA, TO MOKHO ITOJTYYUTh
Ha0Op QHAJIMTHYECKUX CUTHAJIOB KaK s MYJIbTHCEHCOPHOTO YCTpPOMCTBa, KOTOpbIE
00pabaThIBatOTCSI XEMOMETPUYECKH KaK MHOTOMEPHBII MAaCCUB JJAaHHBIX.

Bosbmmm npenmymectsoM LIIM siBnsieTcss BO3SMOXKHOCTD aHAJIN3a TBEPIBIX U KUIKUX
00pa3IoB, MPO3PavYHbIX U HETPO3PAYHBIX 0OBEKTOB. L[BeTOMETpHUECKHE METOTUKH TIO3BOJISIOT
OLICHUBATh I[BETHOCTb Ma3eil, CyCHeH3MWi, sMmyibcuii, macen. Bo3moxkHocTh paboTaTth B
nudpoBom dopmare BeirogHo oTimuaer metoa LIIIM ot kimaccuueckoii criektpodoToMeTpuw,
nenaer ero 6osiee MHGOPMATHUBHBIM, JOCTYIHBIM, JOKYMEHTAJIbHBIM, 00Jiee SKCIIPECCHBIM U
MOOWJIBHBIM, B CJly4Yae NpPUMEHEHHs CMapT(GOHOB B KadyeCTBE IBETOPOCTHCTPHPYIOMIETO
ycrpoiicTBa. OH OTIMYaeTCs MPOCTOTOM NCIOIHEHUS, JOCTYITHOCTRIO anmnapatypsl u [10, umeer
YJIOBJICTBOPUTEIBHBIE METPOJIOTHYECKUE XaAPAKTEPUCTHKH (OTHOCHTEIBbHAS IOTPEITHOCTh
oIpezeNeHus He npeBbimaeT 8%).

bubnuocpagpuuecxue ccoiiku
Pynakos O.b., Pynakosa JI.B. MHpopManmoHHbIe TEXHOJIOTUH B aHAUTHUYECKOM KOHTpOJIE
ononoruueck akTuBHEIX BetecTs. C.-11.: Jlann. 2022. 364 c.
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KanubpaTop MOHMTOPOB Kak anbTepHaTUBa cnekTpodnyopumeTpy
npu onpepeneHun cynbcgaHunaMmmgHbiX npenapaToB

Cagponosa A.C.L, Macnose M.A. Y, I opbynosa M.B. 1 Anspu B.B. 1 JImumpuernko crt,
3onomos F0.A.1?

Mockosckuii 2ocydapemesennuiii yuugepcumem umenu M.B. Jlomonocosa,
xumuueckuil gpaxkynomem, 2. Mockea

2Hncmumym obweii u neopeanuyeckoti xumuu um. H.C. Kypnaxosa PAH, 2. Mockea
anastasiia.safronova@chemistry.msu.ru

CynphanunamMuabl — 3TO AaHTUMHUKPOOHBIE BELIECTBA, KOTOPBIE HCIHOJB3YIOT B
MEJMIIMHE U B BETEPUHAPHOM mpakTuke. [loMHUMO KOHTpOJISI KauecTBa MpenapaTroB Ha HUX
OCHOBE BA)XKHYIO 33Jauy NpPEACTaBISIET aHAIM3 CTOYHBIX BOJ HPEANPHUATHNA, MPOU3BOISALINX
cynb(MaHUIaMHUIbI, a TaKXKe MPOAYKTOB NUTaHus. YacTo s 3TUX Ieled MNPUMEHSIOT
JFOMHHECHEHTHYIO CIIEKTPOCKOITUIO, HO TIPH 3TOM CYIIECTBYET MPOOIeMa BBICOKOW CTOMMOCTH
U HEJAOCTAaTOYHOW MOOWJIBHOCTH oOopynoBaHusi. B psge ciiydaeB anbTepHATHBOMN
npoeCCHOHATFHOMY O0OPYJIOBAaHUIO MOTYT CIIY)KUTh OBITOBBIE IIBETOPETUCTPUPYIOLIHE
YCTPOICTBa B COYETAHUU C BHEIIHUM MUCTOYHHKOM BO30YAeHus. B Hameil pabote misa 3Tux
Heneil mpeIokeH KamuOpatop MOHHTOPOB. Ero riaBHBIE JOCTOMHCTBA — BO3MOXKHOCTB
pPErUCTpallMi TMOJHOTO CIEKTpa B BHJIMMOI 00NAaCTH U OTCYTCTBHE HEOOXOIMMOCTH BO
BHEIITHEM HCTOYHHKE BO3OYKICHUSI.

Lenp nanHOM paboOThl — HU3y4YeHHE BO3MOXKHOCTH HCIIOJIB30BaHMS KaluOparopa
MOHHUTOPOB B KayeCTBE AIbTEPHATHBBI CHEKTPO(IyopuMETpYy Ui JIOMHHECIHEHTHOTO W
9KCTPaAKIIMOHHO-TFOMHUHECLIEHTHOTO ONPeIeIeHUs CyIb(haHUIaMII0B.

Ha npumepe derblpéx mpemnapatoB  (cyibdaHmiIamuna, cyib(ameTasuHa,
cynb(aMeTOKCUNUpPUIA3HA U CyJIb(aMeToKca3oja) YCTaHOBJIEHO, YTO HOPMHUPOBAHHBIE
CHEKTpPhl  JIOMHUHECHEHIIMH TMPOAYKTAa pEaKUuu CylIb(paHWIAMUIHOTO TIpenapara ¢
(yopeckaMHHOM, H3MEPEHHBIE C TOMOIIIBIO (IIyoprMeTpa U Kanudpartopa i1Pro2, conaaarot
no d¢opme, T.e. KaimuOpaTop MOHHTOPOB MOYKHO paccMaTpuWBaTh KaK allbTEPHATHBY
¢dayopumetpy. Ilokazano, uro onpenenenue cieayer npoBoauts npu pH 4 — 5 gyepes 20 — 40
MUH TI0CJI€ CMEIIICHUsI peareHTOB Mpu KoHIeHTpanuu (iyopeckamuna 200 — 500 MxM.

OneHeHsl npenenbl OOHApY>KEHHs yKa3aHHbBIX CyJIb(aHWIAMHIOB, OHHU COCTaBHIIU
nopsinka 5 — 10 HM B cinyuae dpayopumerpa u 0.7 — 1.7 MxM B ciaydae kanmuOpaTopa. XoTs
KaHOpaTop yCTYIaeT 10 YyBCTBUTEILHOCTH MPO(EeCCHOHATBHOMY CIIEKTPO(IyOpUMETPY, OH
BBITOJTHO OTJIMYAETCd MOOWJIBHOCTBIO, KOMIIAKTHOCTBIO, NMPOCTOTOM B HUCHOJNb30BaHUU U
HEBBICOKOH CTOMMOCTBIO CAMOTO YCTPOMCTBA U PACXOIHBIX MaTEPHAJIOB.

JUis TOBBIIEHUS YyBCTBUTEIBHOCTH ONpEAETICHUs C TOMOIIbI0 KajauOparopa
NPEUIO’KEHO TPOBOJUTH JKCTPAKIMIO (DIyOpecupyromero Mmpoaykra B BHAE HOHHOTO
accolyara ¢ J1I0eHuiIcysib(haToM HaTpus B amuianerar. Mi3smepeHust MO)KHO MPOBOAMTH KakK €
pazzieneHueM a3, Tak U 0e3 OTHIEeNEeHUs OpraHMYecKoi ()a3bl OT BOAHOH — JOCTaTOYHO B
aHAJTM3UPYEMBIN pacTBOP MOMECTHTH YEPHYIO MOJUMEPHYIO MEMOpaHy-pa3IeIuTellb, KOTopas
CaMOTIPOM3BOJIFHO pacrojiaraeTcss Ha TpaHUWIe paszaena (a3 pacTBOpHTENeld C pa3HOU
IUIOTHOCTBIO U 00pa3yeT THO CBETOHENPOHUIIAEMOM M3MepuTeNbHON sueiiku. [lokazaHo, 4yTo
IpU OSKCTpakUWU Cyib(haHuIamMHuIa B OpraHuueckyio (asy B 5 pa3 MeHblIero odbema
KO3(PUIIMEHT YyBCTBUTEIBHOCTH YBEIMUYUBAETCS MPUMEPHO B 2 pasa, Impesen oOHapyKeHUs
cHmxkaercs ¢ 0.7 no 0.3 MxM.

Paboma evinonnena 6 pamxax memwvt no eoczadanuio AAAA-A21-121011990021-7.
Hccneoosanue npogederno 6 pamxax Ilpoepammul pazeumus Medxxcoucyuniunaphoi Hay4Ho-
obpaszoeamenvroll wikoavl Mockosckoeo ynusepcumema "Byodywee naanemsi u 2nooanbHule
usMeHeHUus oOKpyxcarouei cpeovt”.
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OnpegeneHve BNaXXHOCTU NOJIMMEPHOIO CbIPbA METOAOM
CMeKTpoCcKonuu 6nuxxHen nHppakpacHon oonactu

Cunuywvin /1.4., bocomonos A.10.
Camapckuil eocyoapcmeenHblll mexHudeckutl ynusepcumem, 2. Camapa
sinitsyndsamara@gmail.com

N36pITOYHAsT BIAXXHOCTh MCXOJHOTO CHIPbS BO MHOTHMX OTPAcisiX MPOMBIIIICHHOCTH
MOJKET CYILIECTBEHHO CHH3UTh KAaueCTBO KOHEYHOW MPOAYKIHH. SIpKUM HPUMEPOM TaKUX
IPOAYKTOB SIBJIIOTCS IOJMMEpPHBbIE H3J€nus. boiplioe KOJIMYecTBO BJIard IPUBOJAUT K
00pa30BaHMIO B HUX CEPEOPHUCTHIX MOJIOC HA MOBEPXHOCTU, TOPUCTOCTH, MAJCHUIO TPOYHOCTH
u 1pyruM nedexram. I1o3ToMy BIaXHOCTh HCXOAHOTO CHIPHsSI TPU MPOU3BOACTBE MOJTMMEPHBIX
U3JIeHA JOKHA TIIATEIBHO KOHTPOJIUPOBATHCS B XOJI€ BCEIO TEXHOJIIOTMYECKOTO IMpoliecca.
B ocobOeHHOCTH 3TO KacaeTcs TaKMX PaclpOCTPaHEHHBIX MOJIMMEPOB, KaK MOJUKapOOHAT,
nonuamuz, noiaulOytuneHtepedranar, nonudtuienrepedtanar, AbBC, akpui, MOIMITUIIEH,
HOJIUCTUPOII U APYTUX TUTPOCKONMUYHBIX IUIACTUKOB.

Cy1iecTBYIOT 1Ba OCHOBHBIX IOJXOJa K aHAIU3y COJIEP:KaHUS BOJBI B MOJIUMEPHBIX
rpaHyJiax: KJIAaCCUYECKHE METOJbl XMMHUYECKOTO0 aHajli3a U HHCTPYMEHTAJIbHbBIE METOJbI,
HaIpUMep, OINTUYECKas CIEKTPOCKOMMs. XHUMHUYECKHE METOIbl XOTh M SBIISIIOTCS BechMa
TOYHBIMHM, OJHAKO OHHU TpyJO3aTpaTHBI, TpPeOYIOT mpodooTOOpa ©  JIUTEIBHOMN
npobomnoArotoBkr. Ha cMeHy XMMHYECKMM MeETOJaM B  Pa3IMYHBIX  OTPACIix
IIPOMBIIIJIEHHOCTH BCE Yallle MPUXOJAT MHCTpyMEHTalbHble. OnTHYECKask CIIEKTPOCKOINHUS B
ommkaer nadpakpacHoi (BUK) obnactun umeeT OOJBIION MOTEHIIMAN B aHAJIM3E MTOJTMMEPOB
Oyraroapsi SKCIPECCHOCTH, THOKOCTU U HEBBICOKOM CTOMMOCTU M3MepeHuil. Vcmonp3oBanue
ONTOBOJIOKOHHBIX 30H]IOB TIO3BOJISIET IPOBOAUTH OIICHKY KauecTBa HE TOJIBKO B JIa0OpaTOpuH,
HO U HEINOCPEJCTBEHHO B Ipoliecce mnpou3BoacTBa. OpHAaKo, B HACTOsIEE BpeMs He
pa3paboTaHO €IMHONH METOAMKH OLIEHKH BIAXHOCTH NOIUMEpoB ¢ mnomomisio BUK-
CHEKTPOCKOIUH.

Ilenbro aHHOTO MCCIIEOBAHMS SBISUIOCH IIPOBEJIECHUE CPAaBHUTEIBHOTO aHaIM3a
CYLIECTBYIOIIUX METOJIOB, HUCIOJB3YEMBIX Ui OIpPENETIeHHUs] BIAXKHOCTH IOJUMEpPOB, U
pa3paboTka METOJUKH KOHTPOJISI BIAXHOCTH MeTojoM crekTtpockonuu B BUK-o6mactu. B
paboTte Obla MOKa3aHa BO3MOKHOCTh KOJIMUECTBEHHOTO OIPEIETICHHS BIaXKHOCTH B ITOPOIIKAX
Ha TpUMepe T'PaHyJ HECKOJbKUX MOMYJSPHBIX MOJUMEPOB: MOIHKapOOHATa, TOJUCTUPOIIA,
nojvamMuza. BelIM MOCTPOEHBI MPOTHOCTUYECKHE MOJENU JJIsl ONPEIENICHUs BIIAXXHOCTU B
yYKa3aHHBIX IIJJaCTHKaxX C IOMOIIbI0 METOJO0B XeMOMEeTpHKHU. Pa3pabarbiBacmas MeTOIMKa
MO3BOJIUT KOHTPOJIMPOBATH BIAYKHOCTh MOCTYTAOIIETO CHIPhS U JIUIIH 0 Mepe HaJI0OHOCTH
HAIpaBlIATh €ro Ha DJHEPro3aTpaTHYld W BeCbMa JOpOryr omepanuio cymkd. Ona
MpeJICTaBIsIeT OO0 MPOYBKY MacChl TPaHyJ TOPSYUM BO31yXOM B MICEBIO0KIKEHHOM CJIOE.
B nanbueiimem Ha npunuunax BUK-cnexkrpockonuu moxeT ObITh pazpaboTaHa KOMIAKTHas
ONTHYECKass MYJbTHUCEHCOpPHAsi CHCTeMa JUIsl OLIEHKU BJIAXKHOCTH, ONTHMHU3UPOBAHHAS IO
KOHKPETHOE MPUIIOKEHUSI.
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KoBaneHTHoe cBsisbiBaHMEe aHaNUTOB C Kap6oLMaHUHOBbLIMMU
Kpacutenamu: poTtomeTpuyeckoe u onyopmmeTpuyeckoe
onpeneneHe N3oHnasuaa

Ckopoboeamos E.B., bexnemuuwes M.K.

Mocxosckuii I'ocyoapcmeennviii Yuugepcumem umenu M.B.Jlomonocosa, xumuyeckuii
¢axynemem, 2. Mockea

skoregy@gmail.com

PeaKL[I/II/I 3aMCIICHUA B MOJICKYJIaX OPraHUYCCKHUX pPCarcHTOB, IMPHUBOJAIINC K
U3MEHEHHIO CIEKTpa IMOTJIOUICHUS, MPEACTaBIAIOT Ooibmoi uHTepec. [logoOHbIe peakunu
MOT'yT OBITH MOJIOKEHEI B OCHOBY CCJICKTUBHBIX (I)OTOMeTpI/I‘-IeCKI/IX MCTOOHUK OIPCACIICHUA
OparHMYecKWX aHaIuTOB. B HacTosmedl paboTe OOHAPYXWIM, YTO XJIOPCOIACpIKAIINI
TeNTaMETHHOBBI ~ KapOOLIMAHWMHOBBIA  KPACHUTENlb  CEJIEKTUBHO  B3aMMOJICHCTBYET C
M30HUA3HUJIOM B MpHUCYTCTBHM Opomuaa nerunrpuMeruiaammonus (LITAB), nmpu sTom pesko
U3MEHSAETCS OKpacka, MaKCUMyM IoOrjouieHus B crnekTpe cmemaercs ¢ 800 mo 550 Hwm.

HpI/ICYTCTBI/Ie pada Apyrux BEUICCTB HEC BJIMACT HA 3aMCIICHHUC.
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H3meHenne oOKpacku pacTBopa (UKCHpOBAIM C TOMOIIbIO BH3yanuzaropa. [lpu
¢doToMeTpUUECKOM OINpeAeTIeHUN Mpeaen OoOHapyKeHUs M30HMa3ujga B BOJHOM pacTBOpE
cocraBun 7-10° M. HccrenoBanu Takke BO3MOXKHOCTb OINpENEIeHHS H30HHA3UAA IO
U3MEHEHHIO HHTEHCUBHOCTH (uryopecuieHIMM kapoorranuHa B OmkHe UK (BUK) obmact.
OtcyrcrBue Memarwomero 3¢dexra Ononornueckoil marpuusl B BUK obnactu cnekrpa
yhpolaer AeTeKTupoBaHue; kpome toro, BUK-dayopecrienuns HabmonaeTcs Npu MEHBIINX
KOHIICHTPALUSAX KPAacUTENs, YeM MpH (POTOMETPUUECKOM OINPEACTICHUH, YTO MO3BOJISET
CHU3UTH Tipefien oOHapyxkeHus o 2:10° M B sueiike mnammera. dnyopumepudeckas
METO/IMKA TI03BOJIAET ONpE/IeNsTh H30HHA3M, B Moue Ha TpebyemMoM ypoHe (4-10° M) 3a 15-
20 MuH 6€3 UCIOIb30BaHUS TOJTHOCHIEKTPAIbHOTO 000PYA0BaHMUS.

Asmopwl pabomwr 6aazooapsm T.A.Tloopyeuny u U.A./Jopouwenko 3a npedocmasieHue
Kpacumess.
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CnekTpanbHO-NOMUHeCLEHTHbIe cBoncTBa Komnnekcos Eu(lll)
C NPON3BOAHLIMU TETPaLMKIIMHA B NPUCYTCTBUU HaHOYacTUL,
cepebpa B MULIENNAPHbIX pacTBOpax NOBEPXHOCTHO-aKTUBHbIX
BelwecTB

Cmupnosa T.J[., Hanununa T.FO., Cymuna E.T.

Capamosckuii HAYUOHATLHBLU UCCIE008AMENbCKUU 20CYOAPCMBEHHLI YHUBEPCUMEN UMEHU
H.I'. Yepuviwesckoeo, 2. Capamos

smirnovatd@mail.ru

AHTHOMOTUKHN TETPALMKIMHOBOIO psAZa BXOAAT B IEPEUYEHb KU3HEHHO HEOOXOAMMBIX
U BaXHEHIIMX JIEKQpCTBEHHBIM MpenaparoB Ui MEIULIUHCKOTO npuMeHeHus. OHu
UCMOJB3YIOTCS B KIMHHMKE, BETEpPUHAPUU, IPOMBIIUIEHHOM PBIOOBOJCTBE M NTUIEBOJCTBE.
AKTyalbHBIM BOIIPOCOM aHAJUTHYECKOW XHUMHUHU SABJISETCS KOHTPOJb COJEp’KaHus
TETPALMKIMHOB B MUILEBBIX IPOAYKTaX, 00BEKTaX OKpYyXkaroleil cpesl ¥ hapMareBTHYECKUX
npernaparax. Yacto MCHOJb3yeMble Ha MPAKTHKE XPOMATOTpapUUECKUE METOMBI SIBISIOTCS
JIOPOTOCTOSIIMMHU U TPEOYIOT IPUBJICUECHHUS CIIELUATUCTOB BBICOKON KBAJIM()UKALIUHU, TOITOMY
B IOCIHEAHME TOJbl  MPUOOPETalOT  MHOMYJSIPHOCTh  IMPOCTbIE B HCIIOJIHEHUH,
BBICOKOUYBCTBUTEJIbHBIE (IIyOPUMETPUUYECKHE CIIOCOOBI ompezeneHuss aHTHOMoTukoB. C
[ENBI0 YBEMYCHUS! MHTEHCHUBHOCTH (DITyOpECICHIIMN aHATUTUYECKOH CHCTEMBI MCIIOJIB3YIOT
HAaHOYACTHUIIbl OJIArOPOAHBIX METAIJIOB MJIM MULEIUIIPHBIE pacTBOPbI OBEPXHOCTHO-
akTtuBHbIX BeuecTB (IIAB). B Toxe BpeMs, TIOMUHECIIEHTHBIE CBOMCTBA TETPALUMKIMHOB U UX
KOMILIEKCOB ¢ MoHamu P33 npu COBMECTHOM MNPHUCYTCTBMM HAHOYACTHI] OJaropoiHbIX
MetauioB U munet [TAB mpaktuueckn He muzyueHo. Llenpro HacTosimei paboThl SIBUIOCH
UCClIeI0BaHKE BIUSHUS HAHOUACTULl cepebpa B npucyTcTBuu Muneit IIAB Ha s pexkTuBHOCTD
BHYTPHUMOJIEKYJISIPHOTO IIEPEHOCA PHEPIMM B XejaTaX TETPALMKIMHOB C MOHAMM €BpPOIUS.
PaHee ycTaHOBIIEHO, YTO MPU KOMIUIEKCOOOPa30BaHUM TETPALMKINHOB ¢ HoHaMu P33 npu pH
9 MpoUCXOIUT MEPEHOC SHEPTUU BO30YKACHUS OT TpUIUIeTa Juranaa-rerpauukianaa (18100
cMl) Ha pe30HaHCHBIH YPOBEHb HOHA €BPOIHS C ero nocieayiomeit smuccueil (hsoss 395 HM,
Apx 615 HM), cooTBeTcTBYyIOmEl mepexoxy *Do—'Fo. V3ydeHo BIMsAHHE MPUPOIBI MHUIIEIT
ITAB Ha MHTEHCHBHOCTb 3MUCCHM OWHApHBIX KOMIUIEKCOB TETpPAMKJINHA B NPHUCYTCTBUU
HaHouacTHIl cepedpa. [lokazaHo, YTO TOJIBKO B MULIEUIAPHBIX cpefax TBUH-80 HabmonaeTcs
YBeIMUeHHEe WHTEHCHBHOCTH CEHCHOMIM3HpOBaHHON duyopectenuun xemata Eut ¢
TETPALMKINHOM B NPUCYTCTBHUM HAHOYACTHI] cepedpa, 4YTO CBA3aHO C OCOOEHHOCTSIMU
cTpoeHusi HenoHoreHHoro ITAB, oOycnaBiuBarOIIMMU COMOOMIN3ALMIO KOMIUIEKCA BOJIN3U
MOBEPXHOCTU HaHOYacTHUIlbl. Hamu moka3zaHo, 4To MOAu(UKalKs MOBEPXHOCTH HAHOYACTHUI]
cepebpa B mpucyrctBuu TBHUH-80 compoBoXKIaeTcs yMeHbIIEHHEM (-oTeHIHana Hu
yBEIMUEHUEM pa3Mmepa HaHouacTull. CaenaHO MpPeANnolokKeHHe, 4YTO Haluuue JABYX
OKCUATHJIEHOBBIX LIETIOYEK M YIJIEBOJOPOAHOIO paJuKajla HEHACHIIIEHHON OJEMHOBON
kucnoTbl TBUH-80 criocoOcTBYIOT 3 (heKTUBHOM CONMOOUTN3AMU KOMIUIEKCa Ha TOBEPXHOCTH
MOIUGUIMPOBAHHBIX ~ HAHOYAcTHIl  cepebpa W yBelnMuYeHHIO  3(PPEeKTHUBHOCTU
BHYTPHUMOIEKYJIAPHOTO epeHoca dHeprun B xenate Eu®" - rerpanuknmn. Poct mHTeHCHBHOCTH
CEeHCUOMIIM3NPOBAHHON (PIIyOpECHEHIIMM, BO3MOXKHO, CBS3aH C YyJAJICHHUEM M3 OKPYXKEHHUs
diyopecuupyromero MeHTpa MOJIEKYJ TYyIIUTeNIel, - BOJbL, a TaKKe C COKpAaLIEHUEM
paccTOSTHUSA MEXLy TOHOPOM U aKLENTOPOM.

Paboma ewinonnena npu ¢unancosoti noooepxcke Poccutickoco mayunoco ¢honoa,
npoexm Ne 21-13-00267.
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CneKkTpockonuyeckue cBOMCTBa (PTOPXMHOSNTIOHOB U UX KOMIMJIEKCOB
¢ noHamu Tb(lll) B npucyTCcTBUM HAaHOYACTUL, cepebpa n muuenn
NOBEPXHOCTHO-aKTUBHbIX BELLECTB

Cmupnosa T /1., Janununa T.1.

Capamosckuii HAYUOHATLHBLU UCCIE008AMENbCKUL 20CYOAPCMBEHHLI YHUBEPCUMEN UMEHU
H.I'. Yepuviwesckoeo, 2. Capamos

smirnovatd@mail.ru

Hopdnokcanun sBnsieTcss MpOTUBOMUKPOOHBIM CHHTETUYECKUM CPEICTBOM TPYIIIbI
(TOPXMHOIOHOB ¥ HAXOJIUT IPUMEHEHHUE B KIMHUKE ¥ BETCPUHAPHUH IS JICUCHUS KUBOTHBIX
U ITUIl B CEJIBCKOM XO3sAWCTBE. SIBIsIsICh, MUPUIOHKAPOOHOBBIM aHAJIOIOM HAaJUJAMKCOBOMN
KHCJIOTHI, HOpP(QIIOKCAlMH uUMeeT aTtoM (ropa B MOJMOXKEHMM 6 W TPYINIy MUIEpa3uHa B
MOJIOKEeHUH 7. B 1ensx npenoTBpalleHus SBJICHHs Pe3UCTEHIINN K aHTHOMOTHKAM, BOSHUKAET
HEOOXOIMMOCTh B pPa3pabOTKE TMPOCTBIX W UYYBCTBUTENBHBIX CIIOCOOOB KOHTPOJISA HX
COJIep’KaHUsl B PA3NIMUYHBIX OOBEKTaX, - MUINEBHIE MPOAYKTHI, MUThEBas BOAA U IOYBHI.
YuuteiBasg (hIyopecleHTHbIE CBOWCTBA (PTOPXMHOJIOHOB, JIFOMUHECIEHTHBIE METOJBI MOTYT
OBITH JYYIIMM BBIOOPOM MJI pEIHICHUS MOJOOHBIX 3a/ay. YBEJIWYCHHIO CHUTHAJIa SMHUCCUU
aHaJIUTa CIIOCOOCTBYIOT pEaKIUH KOMIUIEKCOOOpa3OBaHMs B MHICUISIPHBIX —Cpelax
MOBEPXHOCTHO-aKTUBHBIX BEUIECTB B MPUCYTCTBHM HAHOYACTHI[ OJIATOPOJHBIX METaJIOB.
Llenpto HacTOsimeld pabOTHI SIBIJIOCH H3YYEHHE BIMSHUS HAHOYACTHI[ cepedpa Ha
GbiyopecueHIMI0 KOMIUIEKCOB HOpQIOKCAallMHA C HWOHAMH TepOus B cpele MHUIIEIT
noneumiicyibpara HaTpus. CroexTp (IyopecleHIMH KOMIUIEKCa XapaKTEePU3YeTCs IBYMsI
MakCHUMyMaMH: TMojoca JoMHHecueHuud npu 440 HM COOTBETCTBYET COOCTBEHHOM
dayopecuieniiun  HopduiokcaluHa, Tpu 545 HM - CUTHAy CEHCHOMIM3WPOBAHHOU
diyopecueHIIMM HMOHA KOMIUIEKCOooOpa3zoBatens. Hamu ycTaHOBJIEHO, 4YTO BJIHSHHE
HAHOYACTHI] cepedpa Ha (IIyOpecHeHII0 KOMIDIEKCAa 3aBUCHT OT KHCJIOTHOCTH cpenbl. B
crnaborenoyHou cpene, npu pH 7—8 B mpuCyTCTBUM HAHOYACTHI] B AMANA30HE KOHIIEHTpAIIUi
3-10° - 1-10®M mabmoaercs Bo3pacTaHue CUIHANIA HHTEHCHBHOCTH COOCTBEHHOI U TyIIIEHHE
ceHcubunmsnupoBaHHoi QuyopecueHuuu. Ilpu pH 9 nHanowacTuisl cepebpa He OKa3bIBAIOT
BIIMSIHAE Ha JIIOMHUHECIICHIIMIO KOMIUIEKCAa. B cpene MHIEIISPHBIX pacTBOPOB aHWOHHBIX
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB HSMHUCCHUA KOMILJIEKCHOIO COEIUHEHHs BO3pacTaeT B
YCIIOBHSX, ONITUMAITEHBIX TUIst KOMIIJIEKCOOOpa30BaHus, puveM, CHUTHAI
CEHCHOMJIM3UPOBAaHHOM  (DIIyopecleHIMH HOHOB TepOusi TMpeBBINIAeT WHTEHCUBHOCTh
cobcTBeHHOW  (myopecieHIIMd  HOpP(MIOKCAllMHA, YTO  CBSI3aHO, MO-BUIUMOMY, C
comoOmIM3aIel xemara W yAaJeHHEeM MOJEKYJI-TyIIUTeNei BOIbI U3 OIbKaliero
OKpy>KeHUs (uryopecuupyromero neHrpa. [Ipiu coBMecTHOM MPUCYTCTBUHA MUIIEIUT aHHOHHBIX
[IAB u HaHoyacTul B KoHIeHTpamusax 1- 10°M - 4- 10°M wuaGmomaerca BospacTaHue
WHTCHCUBHOCTH CEHCHOWIM3UPOBAHHOW ()IyOpECIEHIIMM HWOHOB TepOWs B JBa pa3a H
YMEHBIIEHUE CUTHaja COOCTBEHHOW dQuyopecueHIMn HopdiaokcanuHa. IlokazaHo, uTo
MoaudUKaIMs ~ TMOBEPXHOCTH  HAHOYACTHI[  cepedpa  WMOHAMU  JOJenuiCcyibdaTa
COIIPOBOKIAETCsl yBenuueHueMm (-moreHnuana ot -30 mo -78 MB u pa3smepa HaHOUYACTHII.
OO6pa3yromasicss  CynpamMoJIeKyJiipHas CHCTeMa HaHodacTuil cepeOpa u wmunemn [1AB
XapaKTepu3yeTcs CBOMCTBaMU MUIIEIUT U HaHOYacTUIl cepedpa. Bo3pacTanne HHTEHCUBHOCTH
CEHCHUOMIM3UPOBAHHOMN (PITYOPECIICHIITNH MOHOB TEPOUSs, TO-BUANMOMY, CBS3aHO C COpOIHE
KOMIUIeKca Ha MonauduuupoBaHHblXx HoHamMu [IAB HaHouacTHIax, B pe3yibTare 4Yero,
GbIyopecupyomuii EHTP MOMNaaaeT B MUKPOOKpYkeHHe noHOB u muteiu1 [TIAB, kotopsie
DKPAHHUPYIOT €r0 OT TYIIUTeNel, GUKCUPYIOT «KECTKYI0» CTPYKTYpy KOMILIEKCa, TOBBIIIAs,
TEM caMbIM YPPEKTHBHOCTh BHYTPUMOJIEKYJISIPHOTO TIEpEHOCa DHEPTHH.

Paboma evinonnena npu ¢hunancosou noodoepocke Poccuiickoeo HayyHo2o ¢oHOa,
npoexm Ne 21-13-00267.
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n-QumeTnnamuHob6eH3anbaerng Kak oTtomeTpuyeckum
MU LBETOMETPUYECKUN peareHT

Coxkonosea T.A., Tymckas A.B., Kocvipesa U.B., /[oponun C.1O.

Capamosckuil HAYUOHATLHBLI UCCIe008AMENbCKULL 20CYOAPCMBEHHLI YHUBEPCUMEN UM.
H.I" Yepuviuesckoeo, 2. Capamos

i_kosyreva@mail.ru

B QHATUTUYECKOW  TpPaKTUKE  n-IUMeTwIaMuHoOeH3ampnaerun  (n-JAMABA)
INPUMEHSETCS KaK peareHT, oOpa3yroIuil OKpalleHHbIE aHATUTHYECKHE (OPMBI C PAIOM
QIKAJIOU0B, UHIOJIOM M €ro MPOU3BOJHBIMH, NMEPBUYHBIMU aPOMATHYECKUMH aMHUHAMH U
HEKOTOPHIMU APYTUMH I'eTEPOLUKINYECKIMHU, ApOMAaTHIECKUMU COeTMHEHUSIMU. B MenuiuHe
n-JIMABA npumeHsieTcsi Kak TeCT-peareHT Ha HapKOTHKU W MICUXOTPOIMHBIC Mpenaparsbl, A
JIMAarHOCTUKU HEKOTOPBIX 3a00JICBaHMI W BBIABICHHS MOOOYHBIX pEaKIMil Ha JIEKapCTBA.
OnHako npoBeneHue peakuuii ¢ n-JIMABA B BOAHBIX pacTBOpax OCJIOKHEHBI Majioll €ro
PacTBOPUMOCTHIO, a TaKXKe 00pa30BaHMEM MaJIOPACTBOPUMBIX (POPM a30METHMHOB, OCHOBAHUM
Mudda, nmuHOB M ap. YKazaHHbIE HEAOCTATKH MOXXHO YCTPAHUTh TMPOBEACHUEM 3TUX
peaKxIyii B IPUCYTCTBUHM OPTaHU30BaHHBIX CPE]l IOBEPXHOCTHO-aKTHBHBIX BemecTB (ITAB).

B cBs3u ¢ 5TUM, ¢ OAHON CTOPOHBI, HAMU BIIEPBBIC MPEIIOKEHO (POTOMETpUUECKOE
OIpe/IeNIEHUE JIEKAPCTBEHHBIX IPOU3BOJHBIX 1-aMUHOOEH30MHOW KHCIIOTHI, OCHOBAaHHOE Ha
NPUMEHEHUH MHULET AHUOHHBIX U HeuoHHbIX [IAB. PeamusoBan nBoiHON 3ddexT
«rcenodaznoro» (muneiisl annoHHbIX [TAB) u «cloud pointy (MuiemIsipHO-HACKIIICHHBIC
¢a3bl HenoHHbIX [TAB) koHUIEeHTpUpOBaHUs aHanuTHYeCKUX Gopm ocHoBauwmii Lludda (OLL).
[IpuMeHeHHEe Takoro mNoAXoja IO3BOJWJIO CHHU3UTH Mpeesl OOHapy>KEHUs aHAJIUTOB 10
HAHOTPAMMOBBIX KOJIMYECTB B YCTAaHOBIEHHBIX ONTHMAaNbHBIX ycinoBusax: pH 2 — 3;
KOHIIEHTpPAIMH MUIIEIT aHnoHHoro ITAB nonemuncynsdara HaTpus (4 - 6):10° M; HenonHoTO
ITAB Tpurona X-114 0.2 — 0.5%.

C npyroil CTOPOHBI, MPEIOKEHBI WHIMKATOPHBIE OyMarun ¢ WMMOOMIN30BAaHHBIM
n-AMABA 1 BHU3yalbHO-KOJOPHUMETPUYECKOIO U LBETOMETPUYECKOIO OINpe/eIeHus
aHTHOAKTEepUATBLHBIX COCAMHEHUN TPYNIbl 1edatocnopruHoB (1edanekcuta, 1nedypokcuma,
nedorakcuma, e TpuakcoHa, edazonuHa) ¢ ipuMeHeHneM cMapTdoHa. L[BeTomeTpuueckyto
00paboTKy TOJYYEHHBIX H300paXEHUW TECT-CPEJACTB OCYIIECTBIUIM C TNPUMEHEHHEM
uuppoBbIX TexHonoruit (mporpamma Adobe Photoshop CS5® u paspaGoranHoe aBTOpCKOE
PUIOKEHUE N0 00paboTKe U300paskeHUH 111 cMapTPOHa, O3BOJIAIOIIEr0 UCCIIEI0BATENIO B
peKUMe pearbHOTO BPEMEHH IM0JyyaTh Pe3ysbTaT KOJIMYECTBEHHOTO ONpE/IEICHUs aHAINTA).
OnTuManbHBIA IIBETOBOW MapaMeTp Uil CUCTEMBI [-TaKTaM — UMMOOMIIN30BAHHBINA peareHT -
napamerp Blue (Ig). Tak, Hanpumep, 3aBucuMocTh I OT IgC aHTHOMOTHKA 1151 HedaiekcrHa
OTCHIBAaeTCA ypaBHeHHeM y = -33.0X + 136; r2= 0.98, nnana3oH onpeenseMbIX CoepKaH il
(A0C) cocraBui (0.25 — 16) mr/mi. JJOC npu BU3yanbHO-KOJIOPUMETPUIECKOM ONpPEAETICHUN
nedamocnopunoB cocrasui (0.13 — 16) mr/mi, ¢ npeaenamu obHapyxerust ot 0.12 go 1.7
MT/MIL

Paboma sevinonnena npu gunancosoii noodepacke PH®, nayunoviii npoexm Ne 22-23-
00420.
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KonopumeTpuyeckoe akcnpecc-onpeaerneHne 6Monorn4yecku
aKTUBHbIX OpraHU4YeCKUX aHanuMToB

Cokonosa T.A., Kocvipesa U.B., /[oponun C.I1O.

Capamosckuii HAYUOHAILHBIU UCCIe008AMENbCKULL 20CYOAPCMBEHHbIU YHUBEPCUMEN UM.
H.I' Yepuviwescroeo, 2. Capamos

Tata.Sokolova-95@yandex.ru

B Hacrosmee Bpemsi NPOMBIIIJICHHOCTBIO TPOU3BOAMTCS HIMPOKHHA aCCOPTHMEHT
OHOJOTHYECKH aKTUBHBIX  BEIIECTB (PAB)  meauumMHCKOro,  NHIIEBOTO U
CEJIbCKOXO35MCTBEHHOI0 Ha3Hau€HUs. AHAJIUTUUECKUN KOHTPOJIb B OTHolleHuHU psina BAB
OpPraHMYECKUX AHAJIMTOB OCYIIECTBISIOT C IMPUMEHEHHEM HEJOPOTUX M HAJEKHBIX TECT-
CHCTEM, pea3yeMbIX KaK B JJAOOPATOPHBIX, TAK U BHEIA00OPATOPHBIX ycIoBUsX. [lonoxeHHbIe
B HUX OCHOBY aHAJIMTUYECKHWE PEAKIHUU JODKHBI OBITh BBICOKOUYBCTBUTEIBHBIMU U
CEJICKTUBHBIMU B OTHOIICHWW OpraHndeckux BAB, MMeTh BBICOKYI0 KOHTPAacTHOCTh H
CKOPOCTh LIBETOBOIO TMEPEX0J]la, a TaKkKe JOCTATOYHYIO YCTOMYMBOCTh aHAJIHTHUYECKOTO
apdexTa B MaTpule TecT-CpeAcTB. Llemp HacTosImero WuCCieIoBaHUS COCTOsIa B
JE€pUBATU3AINH PA3INYHBIX Opranndeckux bAB ams nmony4yeHus okpaieHHbIX aHATUTHYECKIX
($opM ¢ MOBBIIIEHHOM THAPOPOOHOCTHIO, TO3BOJISIONIAS TOBBICUTH CTAOMIIBHOCTD M yITyUIIUTh
METPOJIOTHUECKHUE XapaKTEPUCTHKHU TECT-CUCTEM.

Ha npumepe oprannyeckux bAB npeoxens! ueTsipe TN peakiuil: | mun — peakuus
azocoueTaHusi coilei  auazoHuss -  TerpadTopObopaToB  4-xyOpPEHUIANAZOHUS U
4-cynppodeHnnauazonuss ¢ apoMaTHYecKMMHM aMUHAaMH (aHWIMH W €ro o-, M-, n-
3aMCIICHHBIMU, o-HahTuiIaMuH W nudenwiamun); || mun — peakuus NTPOTOIUTHYCCKOMN
KOHJICHCAIIUU A-AMMETHIAMHHOKOPUYHOTO allbJIeTH/Ia C IEPBHYHBIMH apOMAaTHYECKHUMHU
amuHamu  (cynbdaTtuazon, cynbhaneramua, OenzokauH u np.); |l mun — peaxnus
OKHCITUTEIFHONH KOHJICHCAIIMM HHUHTHIPHHA C (-aMUHOKHCIOTaMH (aJlaHWUH, BaJWH U
W30JICUIIMH), aMUHOTTUKO3UIHBIMUA (T€HTAMHUIMH) W [-TaKTaMHBIMA aHTHOMOTHKAMU
(amokcummummH U uedanekcun); IV munm —  peakuus HMOHHOM  accoUMAIMU
XaJbKOTCHITMPHIOIHAHNHOBBIX ~ KpacuTeied - 2,6-mudennn-4-(4-1uMeTHIaMuHOCTHPHIT)
nupwius U 2,6-nudenin-4-(4-1MMeTHIIaMUHOCTUPWI ) THOTIUPUIIMS ¢ aHWOHHBIME [1AB
(momeuuncynbdaT u JOASIIIOECH30JICYIb(QOHAT HATPHS ), COMPOBOKAAIOIINECS 00pa30BaHUEM
rUApOQOOHBIX  OKpPAIIEHHBIX  AHWIMTUYECKUX (OpM  OpraHMYecKMX  aHaJUTOB -
azocoenuHeHui; ocHoBanuil lludda; mypnypa PysmanHa 1 HOHHBIX acCcOIATOB.

IToka3aHo, YTO B HCCIIEZJOBAaHHBIX CHUCTEMAaX, MOBBIIIEHUE THAPOPOOHOCTH BO3MOKHO
KaK JUIsl HCXOJHBIX PEaKTaHTOB, HApUMep, TeTpadTopOOpaTOB COJNEH NUA30HMS, TaK W IS
aHanmuTHYecKuX ¢opM (azocoeauHenusi, ocHoBanus lludda, mypnyp Pysmanna, monHble
accouuatsl ¢ ITAB). Ha ocHoBaHMM BbIlI€yKa3aHHBIX pEAKIMHA MOIYYEHbI WHIUKATOPHBIE
Oymaru, pacTBOpbl M Tpecc-(GhOopMbl A MOMY- U KOJMYECTBEHHOTO KOJIOPUMETPHUYECKOTO
onpezaeneHusi opranndeckux BAB B pasnmuuHbix 00bekTax, mpu 3ToM HamMenbias (0,09
MKr/Ma) u Haumbombmmas (250 wmxr/mm) HI'OC  gocturaroTcss mnpu  omnpefeleHuu
0-aMUHOKHCIIOT ¥ aHTHOMOTHKOB COOTBETCTBEHHO.

PaccMoTpeHbl BO3MOXKHOCTH Ppa3iIMYHBIX CHOCOOOB JEepUBATH3AlMU OPraHMYECKHX
AQHATUTOB C OOpa3oBaHWEM OKpAIICHHBIX AaHAJIUTHYCCKHX (OPM C  TOBBIIICHHOU
ruipopoOHOCTRIO U HAMJIYYILEro 3aKpeIUIeHUs Ha TBEPJbIX MaTpHUIlaX W IOBBILICHUS
CTaOMIIBHOCTH Pa3paOOTaHHBIX HA HX OCHOBE TECT-CHUCTEM, KOTOPHIE MOTYT OBITh IPUMEHEHBI
JUISL KOHTPOJISl KauecTBa 0OBbEKTOB OKpY KaroIIel Cpebl MPH 3KCIpecc-AMarHOCTHKE KauecTBa
BOJIHBIX Cpel, BBHITSDKEK W3 TII0YB, a TaKXKe OWOJOTHYECKUX Cpell, TOKCHKAaHTOB W
JIEKapCTBEHHBIX CPEJICTB.

Paboma evinonnena npu gunancosoit noooepiicke PH®, nayunwviti npoexm Ne 22-23-
00420.
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BUK cnekTpockonusa n akBapoToMmUKa B OHKOSNTOrM4eCcKnx
nccnenoBaHUAX

Cyproea A.A.}, Boiiuenko E.C.?

L Camapcruii 2ocyoapemeennviii mexuuueckuti ynusepcumem, . Camapa
2Canxm-ITemepbypeckuii 2ocyoapcmeennuiil ynusepcumem, Mucmumym xumuu, 2. Cankm-
Ilemepoype

melenteva-anastasija@rambler.ru

Pa3BuTtue nepe1oBbIX METOAOB TUArHOCTUKY U JICUCHHSI OHKOJIOTUYECKUX 3a00JIeBaHUI
MO3BOJIAET INEPEUTH K INEPCOHAIM3UPOBAHHOW MEIMLMHE M YJIYYIIUTh KadyeCTBO >KU3HHU
nanueHToB. OnHako, HamOoJee paclpoCTpaHEHHbIE METOJbl JUArHOCTUKM B OCHOBHOM
MHBa3UBHBI, TPEOYIOT JIOPOroCTOSALIEr0 OOOpPYIOBAHUS M BBICOKOKBAIU(MHUIIMPOBAHHOTO
nepcoHaia. [lonyyenune KIMHUYECKH 3HAUMMON HH(OPMALIUK U3 OMOJIOTHYECKUX JKUKOCTEH
OpraHu3Ma, TaKMX KaKk KpOBb U MOYa, IBJIIETCS IIEPCIEKTUBHBIM METOJOM MaJIOMHBA3UBHOU U
AKCIIPECCHOM IMarHOCTUKHA U MOHUTOPUHTA JICUEHHUS paKa.

Crnekrpockonus B OnmkHer wHbpakpacHoi obnactu (BUK) — mMomiHbIii H”HCTpyMEHT
JUIsE OBICTPOTO W HEMHBA3WBHOTO KAYECTBEHHOTO W KOJMYECTBEHHOTO aHalIHM3a 0Opas3IoB B
pas3IMYHBIX arperaTHbIX cocTossHUsAX. BUK-criekTpbl OMOIOrH4ecKrux *KHUIAKOCTEH MO3BOJISIOT
BBISIBUTh M3MEHEHHUS B MOJIEKYJIIPHOM COCTaBe 00paslloB, COJAEPKAIIMX 3JI0KaYeCTBEHHbIE
KJIETKH, M3-3a ocoOeHHocTe ux merabonusma [1]. B uwactHoctu, BUK-cniektp comepxur
BOXHYI0 HH(QOPMALMIO O MOJICKYJSPHBIX B3aMMOJCHCTBHSIX BOJABL. BomopoaHbie CBs3H,
oOpasyrolrecs MeXIy MOJEKyJaMH BOJIbl U HUX OKpPYKEHHEM, OTpa)karoT M3MEHEHHUS B
OMOJOrM4ecKNX cucreMax [2], HOTEeHUUANIbHO CBSI3aHHBIE C ATOJIOTMYECKUMHU MPOIIECCaMU B
oprauusme. Tem He MeHee, WWMPOKOMYy pacnpocrpaHenuto bHK-cnekrpockonun B
KJIMHUYECKOHN MPAKTHKE MPEISATCTBYET HEBBICOKast ”HPOPMAaTUBHOCTH HEoOpaboTanHbIXx BUK-
CHEKTPOB U HEOOXOIMMOCTh PUMEHEHUSI MaTEMaTUYECKHX aJlTOPUTMOB JUIs UX aHAIIU3a.

B nanHOM HcceoBaHUU M3YyYallCh BO3MOKHOCTH aKBa()OTOMHUKH — HOBOW Hay4yHOU
JUCLUIUINHBL,  aHAJIM3UPYIOLIEH  CHEKTPajJbHbIE  XapaKTEPUCTHKM  IOJIOC BOIBI B
OMOJOTHYECKMX W BOAHBIX cucteMax — Juisi oOpaboTku BUK-crnekTpanbHBIX AaHHBIX,
MOJYYEHHbIX OT OWOJIOTHYECKUX OOpa3loB MAIUEHTOB C  JMArHOCTMPOBAHHBIMU
OHKoOJIOTHYecKuMU 3aboneBanusiMu. [lokazan mpouecc anammza BUK-cnextpoB mertomamu
XEMOMETPHKH, OIpeieieHne MHPOPMATUBHBIX IOJOC MOIIOIIEHUS] MOJEKYJI BOJABI M HUX
MCIIOJIb30BaHUE JUIsl Pa3IMyeHUsi 00pa3lloB OMOJOTMYECKUX >KMJKOCTEH (MOYM, IUIa3Mbl U
CBIBOPOTKH KPOBHM), MOJYYEHHBIX /10 M IOCJE ONEpaluu MO YAAJICHUIO 3J10Ka4eCTBEHHOMH
onmyxonu. IlomyueHHble pe3ynbTaTbl MOTYT OBITh IOTEHIMAIBHO HCIOJIB30BaHbl IS
JIMarHOCTUKU OHKOJOTMYECKHX 3a00JI€BaHUM 1 MOHUTOPHHTA JICYEHUS MAIlMEHTOB Ha OCHOBE
aHaJIM3a UX OMOJIOTMYECKUX JKUJIKOCTEH.

bubnuoepaguueckue ccolnku

1. P. Raja, P. Aruna, D. Koteeswaran , S. Ganesan. Vib. Spectrosc. 102 (2019) 1-7.
2. R. Tsenkova, J. Munéan, B. Pollner, Z. Kovacs. Front. Chem. 6 (2018) 363.

84


mailto:melenteva-anastasija@rambler.ru

HoBbIn dbnyopecueHTHbIN 2,2’-6unupnanHoBbLIN XemoceHcop: PET-
ICT AyanbHbIN MeXaHU3M OOHapPYXeHUS1 KaTUOHOB LIMHKA B XXUBbIX
KIneTKax

Tanus O.C.Y, Crosecnosa H.B.Y2, Banuesa M.U. 13, Cmapnosckas E. Cc1s Konuyk /]. C13,
Swipanos I'B.Y3, Yynaxun O.H.3

YVpansckuii @edepanvuviii ynusepcumem umenu nepeozo Ipesudenma Poccuu

b.H. Envyuna, 2. Ekamepunobype

2 Vpansckuii 2ocyoapcmeennviii Meouyunckull ynugepcumem, 2. Examepunéype

8 Unemumym opeanuueckozo cunmesa um. M. A. Ilocmosckozo YpO PAH, 2. Examepunoype
olgataniya@yandex.ru

[{uHK Urpaer »KM3HEHHO BaXKHYIO POJIb BO MHOI'MX HEOOXOIUMBIX (PU3MOIOTHYECKUX
nporieccax, TakuX Kak peryssius (MeTauio )pepMeHTOB, KIETOYHBIN anonTo3, QYHKIHS MO3Ta,
cuHTe3 OenkoB, HeiiporpaHncmuccus, penapanust JAHK, sxcnpeccust renoB u np. Ilpu stom, ¢
JPyroil CTOPOHBI, AHOMAJIbHBIA METa0ONM3M IIMHKA CBSI3aH C MEJIBIM PSAOM TSDKEIBIX
HEBPOJIOTMYECKUX 3a00JIeBaHUM, TaKUX Kak Oose3Hu Anbireiimepa, [Tapkuncona u Bunbcona,
amMHOTpoduuecKuii OOKOBOH cKiiepo3, umemus U smwencust [1]. PaspaboTka xemoceHCOpoB
JUIs pPacHoO3HAaBaHUS M KOJIMYECTBEHHOI'O ONpEJENeHHs] HOHOB ILMHKAa IPEACTaBIseT
3HAUUTENbHBIN NPAaKTUYECKUI U Hay4HbI uHTEpec [2].

UccnenoBanust B Y@®-BUIUMONH M (DIyOpECHEHTHOHW CHEKTPOCKOIMHM HOBOI'O
¢uryopecieHTHOrO JMraHga Ha OCHOBe 4-MeTokcueHm-2,2’-OUmupuInHOBOTO  SIIpa,
COEMHEHHOT0 TUIHMKOIMIAMUHOMETUIBHBIM (parMeHTOM (perentopom) 1 U ero LHHKOBOIO
xommaekca [Zn(1)]** mokasanu, 4To BHICOKHiT TOPSAIOK KOHCTAHTHI CBA3BIBAHKS (~2X10° ML),
paccuMTaHHOM 10 YypaBHeHHIO benesu-XwipaeOpanaa mpu mpenene oOHapyKEHUs,
JOCTHUTAIONIMM HAHOMOJISIPHBIH YPOBEHbB, OIpeNeNniI mpody Kak Hambolsiee MepCrHeKTUBHYIO
JUIl Ka4YeCTBEHHOI'0 M KOJMYECTBEHHOTO OOHAPYKEHMsS HMOHOB IIMHKA B KJIETKaX W TKaHIX
(Puc.1).

N

2+
[Zn(1)]

Puc. 1 Ctpykrypa 2,2’ -OUnupuIMHOBOTO JUTaH/1a U €ro IIMHKOBOTO KOMILIEKCa

[Ipu nHKyOanuu npoObl ¢ KIETKaMH MPOSBIISIOCH IPKOE COCTOSIHUE «BKIIOYEHUSD) 32
cuer PET-ICT mponeccoB. Kpome Toro, kpacutenab MpoAeMOHCTPUPOBAT (IIyOpPECIIEHTHYIO
OMOBU3yaATM3AIMIO KATHOHOB IIMHKA B CMOJICIIMPOBAHHBIX (DU3HOIOTUIECKUX YCITOBHSIX.

Paboma evinonrnena npu noooepsicke PH® (nomep epamma 23-13-00318) u npu
nooodepoicke Munucmepcmea nayxku u Bvicuieco oopasosanusi PO (mecacpanm 6 pamkax 220
Ilocmanosnenus [lpasumenvcmea P®, coenawenue Ne 075-15-2022-1118 om 29.06.2022).

bubnuocpagpuuecxue ccoiiku
1. Frederickson C.J., Koh J.Y., Bush A.l. The neurobiology of zinc in health and disease // Nat.
Rev. Neurosci. 2005. Vol. 6, Ne 6. P. 449-462;
2. Xu Z., Yoon J., Spring D.R. Fluorescent chemosensors for Zn?* // Chem. Soc. Rev. The
Royal Society of Chemistry, 2010. Vol. 39, Ne 6. P. 1996-2006.
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MeTtoabl UK-cnekTpockonuu B uccnegoBaHUM opraHnyeckoro
BewecTBa He(pTAHbIX CraHueB

Tanvixosa H.I'}, ITempoea FO.10.Y, Cnacennvix M.IO.?

L Cypeymexuii 2ocyoapemesennuiii yuueepcumem, 2. Cypeym
2CKONKOBCKULL UHCIUNTYM HAYKY U mexHono2ull, 2. Mockea
tanykova_ng@surgu.ru

Nndopmanus o coctaBe u CTpyKType opranudeckoro BemiectBa (OB), ero
MIPOMCXOXKACHUH U CTETIEHU KaTareHU4eCKO MpeoOpa3oBaHHOCTH SIBJIIETCSI HEOOXOIUMOM ISt
OLICHKM  pPEHTAa0eNbHOCTM W  BbIOOpPa  TEXHOJOTHH  pa3pabOTKU  MECTOPOKICHUI
HETPaJULMOHHBIX 3aracoB yrieBogoponoB (YB). Meroasl UK-cnekTpockonuu UCHOIb3yHOT
JUIsL  CTPYKTYPHO-TPYIIIIOBOTO aHaiu3a He(QTEeMaTepUHCKUX TOpPOJ C BO3MOKHOCTHIO
MOJIyKOJINYECTBEHHON OLIeHKH cojepkanuss OB u munepanos, a meron WK-mukpockonuu
NO3BOJIsIET M3Y4uMTh pacrpenenenue OB Ha moBepXHOCTH MOPOJbl 0€3 JOMOJIHUTEIbHON
npoOONOATrOTOBKM oOpa3nia u ero paspymenus. s omenku 3penoctu OB 00b1yHO
UCTOJB3YIOT MOKa3aTellb OTpakeHus: BUTpUHUTA (Ro, %) MM NpUMEHSIOT ajJbTepHATHBHBIE
METO/IbI (3JIEMEHTHBIN aHAINU3 U IPOTPAMMHUPYEMBIN TUPOJIN3).

OObekTaMu uccienoBaHus ObUTM BhIOpaHbl 18 00pa3loB (0 M TOCIE SKCTPAKIUN
OUTYMOUI0B) HEPTAHBIX CIAHIIEB 0AKEHOBCKOW CBUTHI, 0TOOpaHHBIX U3 TpeX cKkBakuH (I-111)
OJTHOTO M3 MecTOpoxJeHUH 3amagHo-Cubupckoil HedTera3oHOCHOW MPOBUHLUU (TIyOHHA
otbopa ~2800 M), u 4 obpasia KeporeHa, BBIACICHHBIX U3 MOpoJ ckBakuHBI |1, O6pa3ib
HEe(TSAHBIX  CJIaHLEB  OaXEHOBCKOM  CBUTBI  OTHOCAT K  BBICOKOYTJIEPOAMCTHIM
Hedremarepunckum nopoaam (TOC >2 macc.%), koropsie coaepxkar 3penoe OB (MKz2, Tmax
437-455°C) Il mpeobpazosannoro tuna keporera (H/C 1.0+0.2).

O6pasubl uccenoBasim merogoM UK-Dypee-criekrpockonuu B amamnazone 4000-400
cm! B pexume mpomyckarus (B TabneTkax Opommaa Kanus, cojepikanue oopasma 0.1+1.0
macc.%). HopmupoBannem MWK-cnekTpoB onenuBamu coxaepxkanne OB, kak cymmy
anudarnueckux (AL) n apomatnueckux (AR) pparmeHToB, 1 MUHEPATIOB MOPObI, UCTIOIb3YS
MHTEHCUBHOCTH TI0JIOC MOTJIONIEH s (PyHKIMOHAIBHBIX rpynn rmuHUCcThIX (1100-1000 cm?),
KpeMHHCTHIX (600-400 cm™t), kap6onatconepkarux (~1450 cm™) MuHepanos, ksapua (798 cm
1), anudaruueckux (2925 cmt) u apomarmueckux (1630 cm™t) pparmentos OB. Cozepsxanue
OB B mopojax XopoIlo KOppelupyeT ¢ JAaHHbIMH mporpammupyemoro nuponusa (TOC,
macc.%), a crernedb 3pemoctd OB (AL/AR), HaiineHHass Kak OTHOIICHHE COJAEPXKAaHUS
anudarnyeckux (parMeHTOB K ApOMATUYECKUM, COTJIACYETCs C 3JIEMEHTHBIM COOTHOLLIEHUEM
H/C xak s mopoj, Tak U Ui KeporeHa, u cootBercTByeT |l THIy akBareHHOro KeporeHa,
KOTOPBIN CONEPKUT O0JIbIIIE aMTu()ATUUECKUX CTPYKTYP.

Pacnpenenenne OB Ha moBepXHOCTH NPUILTU(GOBAHHONW MOPOABI U3YyYaId METOAOM
NK-®ypre-mukpockonuu B pexxume orpaxenus (HIIBO) B cnextpansnom nuanazone 4000-
700 cm™L. I{BeTHOE KapTHPOBAHUE IPOBOIUIH, HCIIOJb3Ys HHTEHCUBHOCTH IOJIOC HOTJIONIEHHS
BaJICHTHBIX Konebannii CHy cBsseit amnpatnuyeckux dparmenTos (2925 cm™t) u C=C cBs3eit
(1630 cmt) apomatuueckux gparmentos OB. B 06pa3iiax rHMHHCTO-KapOOHATHO-KPEMHUCTBIX
nopoj nepemeHHoro coctaBa OB pacnpeneneHo kpaliHe HEpaBHOMEPHO, a €ro COJIEPKaHUE B
KapOOHATHBIX NPOCIOAX OOJbIle, O CPAaBHEHUIO C TIIMHUCTO-KpeMHUCThIMH. Merton MK-
@ypre-MUKPOCKONIUN HArJIsSAHO JEMOHCTPHUpPYET MpeoliafaHie B HHU3KOIMPOHUIIAEMBIX
nopojax 0aX€HOBCKOM CBUTHI anu(aTHUECKUX CTPYKTYp, B T.4. JIETKUX Y B, reHepupyembix
MOJIEKYJIOH KeporeHa IMpU TEPMHUYECKON AECTPYKIUH B MHUKPONOpaX M MHUKPOTPEIIMHAX
MIOPOJIBI.
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JTromnHecuUeHTHOe onpeaeneHne XMHMHAa C UCNOJIb30BaHUEM
KanubpaTtopa MOHUTOPOB

Tepenmuves T.A., ['opoynosa M.B., Anapu B.B., /Imumpuenxo C.I".
Mocxkosckuii 2ocyoapcmeennviii ynusepcumem umenu M.B. Jlomonocosa, xumuyeckuii

¢axynemem, 2. Mockesa
mashal3_1992@mail.ru

B nocnenHee BpeMs B aHAIMTHUYECKOW XMMHUHU YETKO IIPOCIEKHUBACTCA TECHACHLUA K
MHUHHMATIOPU3ALMY aHAIUTUYECKUX CUCTEM, CHHIKEHUIO ce0ECTOMMOCTH aHaln3a, pa3paboTke
METOJMK, TOCTYIHBIX JJIsl IPUMEHEHUS Heclle[uaaiucTaMu. B 3Toif cBs3u Bc€ OoJee mMpokoe
IPUMEHEHHE B XMMHUYECKOM aHAJIN3€ HAXOJAT pa3InyHble ObITOBBIC LIBETOPETUCTPUPYIOIINE
YCTPOMCTBA, B YAaCTHOCTHM KaluOpaTopbl MOHHUTOPOB. JIOCTOMHCTBOM KaJMOpaTOpOB
MOHUTOPOB  SIBJIAETCSI BO3MOXHOCTb HMX HCIOJb30BaHHUA B KadyeCTBE aJbTEPHATUBBI
CHeKTpodIIyopuMeTpaM MpH TPOBEICHUM JIOMHUHECHEHTHBIX H3MepeHuid. LlemecoobOpasHo
OLIEHUTb BO3MOXKHOCTb OIIPENIEJIEHUs] COEAMHEHUM pa3IMyHbIX KJIACCOB C MCIIOJIb30BaHHEM
KauOpaTopa MOHUTOPOB KaK PErHCTPUPYIOLIETO yCTPOHUCTBA.

Lesnb nanHOM paboOTHI — pa3paboTKa criocoba JFOMUHECLEHTHOTO ONpe/IeIeHUs] XUHIUHA
C HCITIOJIb30BAaHUEM KannOpaTopa MOHHTOPOB i1Pro2.

XUHUH — TPUPOAHOE  BEUIECTBO, O00Jajarollee  JKApONMOHIDKAIOUIMMU U
00e300IMBAIOIIUMHI  CBOMCTBAMH, HAXOJUT INHPOKOE TPUMEHEHHE B  Pa3IUYHBIX
JIeKapCTBEHHBIX NIpernaparax, a TAK)Ke UCIO0JIb3YETCs B IPOU3BOACTBE ra3UPOBAHHBIX HAITUTKOB
B KauecTBe J00aBKM, NpHUJAOLIEH HaNUTKaM TOpPbKOBAaThI BKyC. MOJEKyJbl XHWHUHA
crocoOHbI u1yopecuupoBaTh B BUAUMOM 001aCTH CHIEKTPa, YTO 00YCIOBIMBAET BOZMOXKHOCTh
JIOMUHECLIECHTHOT'O OIPE/ENIEHUsI 3TOr0 COeAUHEHMs. BpiOpaHbl ycioBHs omnpeaeneHus
xuHuHa. [Toka3aHo, 4TO ompezaeneHue cienyeT NpoBoAUTh npu pH 2 ¢ ucnonb3oBaHuEM B
KayecTBe KIOBET MuKponpobupok Ttuna Eppendorf u3 uepnoro mactuka. [lpenen
oOHapy>keHUs1 XMHUHA cocTaBisgeT 20 MKM. XHUHUH ompeseseH B ra3upOBaHHBIX HaUTKaX
“Schweppes” u “Tonic Indian”, a TaxXke B JeKapCTBEHHOM Ipenapare “AHalbIMH-XUHHUH
(Sopharma), pe3ynbTaThl XOpOIIO COIJIACYIOTCS C JAaHHBIMH HE3aBUCHMBIX METOJIOB.
Kanubpatop MOHUTOpPOB ycTymaeT NpOQECCHOHAIbHBIM  CIEKTPOQIIyOpuUMETpaM B
YyBCTBUTEIBHOCTH M IIMPHUHE JHMaNa3oHa JUIMH BOJH BO30YXKAAIOLIET0 H3JIy4eHUs, HO
BBITOJIHO OTJIMYAETCS KOMIIAKTHOCTBbIO, MOOWJIBHOCTBIO, BO3MOYKHOCTBIO pPErHMCTpalluu
JIOMUHECIIEHIIMH B KIOBETAaX Pa3IMYHOr0 pa3mepa U (popMbl, 00J1ee BHICOKOH IKCITPECCHOCTHIO
aHaJIN3a, MEHBLIEW CTOMMOCTBIO.

Paboma evinonnena 6 pamxax memwr no eoczadanuio AAAA-A21-121011990021-7.
Hccneoosanue nposedeno 6 pamkax Ilpoepammul pazsumus MescoucyuniunapHou HayuHo-
obpaszosamenvrou wronvl Mockosckozo ynueepcumema "Byoywee nianemvl u 2n06aivHble
usMeHenuss oKpydcarouel cpedst”.
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O6HapyxeHue crefoB B3pbiBYaTbIX BeLECTB HA OCHOBE Na3epHo-
uHayumpoBaHHoOW dnyopecueHuMn npu  cdoTtodparmeHTaumum
(NP/NMNP) azoTcoaepKalwmx MONEKyn

Tusuneéa M.U.2, bo6posnuxos C.M.%, Axcenoe B.A.Y, Kuxmenxo A.B.3, [pysnos B.M.>*
‘Cubupcruii  pumuan ®KY HIIO «Cneyuanvnas mexuuxa u ceésse» MBI Poccuu,
2. Hosocubupck

2Unemumym onmuku ammocgepor um. B.E.3yesa CO PAH, 2. Tomck

SUncmumym negpmezazosoii ceonocuu u ceopuszuxu um. A.A. Tpogumyka CO PAH,
2.Hosocubupck

*Hosocubupckuii 2ocyoapcmeennuiii mexuudeckuii yuueepcumem, 2. Hogocubupck
GruznovWM@ipgg.sbras.ru

AHanUTUYECKHUE METOJbl JAa3epHON CIEKTPOCKOMHH OOECIEeYUBAIOT MO CPABHEHHIO
¢ MpoOOOTOOPHBIMU METOAaMHU (XpoMmaTorpadusi, CIeKTPOMETPUSI MOHHOW IMOJBHKHOCTH U
Ip.) JAWCTaHUMOHHOE OOHApYKEHHE CJEJ0B B3PHIBYATHIX BEIIECTB HA IOBEPXHOCTHU
00BEKTOBIPHU AaHTUTEPPOPUCTUUECKOM KOHTpoJIe. B nokiane npuBesneHa sKcriepuMeHTaIbHas
OIICHKA MOPOTrOBOI UyBCTBUTEIBHOCTH JUCTAHIIMOHHOTO OOHapyxeHus cienoB BB meronom
Ja3epHON CIEKTPOCKONHMHM Ha OCHOBE JIA3ePHO-MHIYIWPOBAHHON (DIyopecleHnnu mpu
dorodparmentaruu (JIO/JIND) azorconepkaiux Mmonekya BB.

OKCIEpUMEHTBHl MPOBOJAUIM € HCIOJB30BAHMEM JAMCTAHLMOHHOIO JIMJAPHOTO
MMITyJIbCHOTO JAeTeKTopa ciefoB B3pbiBuaThix BemectB J/IC-1 [1]. [IpuHuun nerekropa
OCHOBaH Ha KoMOWHANWU 3G (EKTOB JTa3epHON (parMeHTAIIMHE MOJICKYJ a30Tcoepxkamux BB
U JTJa3epHO-UHAYLIMPOBAHHOI pe3oHaHcHOi (ayopecuenunn NO-pparMeHToB, BO30yK1aeMbIX
U3 BTOPOI'0 KOJIe0aTenbHOI0 COCTOSAHUS. B KauecTBe HCTOYHMKA BO30YKIAIOIIETO U3IyYEHUS
B JIETEKTOPE UCIOJb3YETCs CeUaIbHbIi 3KcuMepHbIi na3ep Ha cpene KrF ¢ y3koit nunueit
reHepaluy, ClIoCOOHBI HACTPauBaTHCS Ha YAaCTOTY PE30HAHCHOIO IIEPEX0/ia B FOJIOBE MOJIOCHI
norsomenus Mojekyiasl NO (mepexon A2X*t (v = 0) « X,II(v" = 2)), 1IuHa BOJNHBI
BO30Y>KIaromiero n3nydenus 247,865 HM. OTa ke ATuHA BOJIHBI HCTIONIB3YeTCs s 1eCOpOIUU
u ¢pparmenTanuu Mosiekyn BB cnena. Jlucranuus 3onaupoBanus 4,1 M, HaKOIUIEHHE CUTHAJIA
no 50-Tu J1a3epHBIM HUMIYJIbCaM JIMTEIBHOCTBIO 10 HC, yacTOTe ClIeOBAaHUS HMMITYJHCOB
20 I'm.

O1eHKauyBCTBUTENIBHOCTH JIETEKTOpa BBINOJIHEHA Ha oOpasuax cinepoB THT u

rekcoreHa Ha amomuHueBoil ¢onbre. Co3manue cineqoB BB ¢ 3amaHHON moBepXHOCTHOM
KOHLIEHTpaluel ocyliecTBisioch myreM HaHeceHus 100 Mki pactBopa BB B xummuecku
ypcrom anerone (ITOCT 2603-79) Ha miomans MOMIOKKH 1,9 cM? ¢ TOCTeqyrommM
ucrnapeueM pactBoputens. [Ipu konnentpauun pactsopa THT 1mkr/mn nmocne ucnapeHus
06pa30BBIBATIACH TIOBEPXHOCTHAS KOHIIEHTPAIIHs, KOTOPYIO OIeHHBAIM paBHOi 53 ur/cm?. TIpu
KOHIIGHTPAllMM pacTBOpa TIeKCcoreHa B XUMHUYecKH yucToMm anerone 0,1 Mkr/mia mocie
ucnapeHus o0pa3oBbIBajIach IOBEPXHOCTHASI KOHLIEHTPALINS, KOTOPYIO OLEHUBAIN paBHOM 5,3
Hr/cm?.,
Pesynbratel. OOHapyXeHHE TMPUTOTOBICHHBIX IMOBEPXHOCTHBIX KoHUeHTpauuid BB
OCYILECTBIISIIOCH C BEPOSATHOCTHIO 99 % Ipu BEpOATHOCTH JI0)KHOT0 0OHapykeHus 5 %. Takum
0o0pa3oM, MoKa3aHa BBICOKAs TOPOTOBas YyBCTBUTEIBHOCTH JazepHoro merona JID/JIND
10 TEKCOTEHY.

Paboma evinonnena 6 pamkax Ilpoepammuvl  yHOaMenMANbHbIX — HAYYHBIX
uccneoosanuii Poccutickoti @edepayuu, npoexm FWZZ-2022-0027 (MHI'T CO PAH).

bubnuocpagpuuecxue ccoiiku
1. Bobrovnikov S.M., Gorlov E.V., Zharkov V.l., PanchenkoYu.N., Aksenov V.A., Kikhtenko
AV, Tivileva M.l. Remote detector of explosive traces // Proc. SPIE. 2014. V. 9292. P.
92922G-1-4
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MMmmobunusoBaHHble COPOLMOHHO-LBETOMETPUYECcKune
MUKPO3OHAbI ANA onpeneneHus NuLeBbIX Kpacutenen

Tuxomuposa T.U., Kosanes C.B., Anapu B.B.

Mockosckuii eocyoapcmeennwiil yHusepcumem um. M.B. Jlomonocosa, xumuueckuti
gaxyremem, 2. Mockea

tikhomirova-tatyana@yandex.ru

B mocnennee Bpemsi MHHHATIOpHBIE YCTPOMCTBA Ui MPOBEACHHUS COPOLMOHHOIO
U3BJICUEHMS] QHAIMTOB C LENbI0 MX IOCIEIYIOIIETO ONpEAEIECHUsl MPUBJIEKAIOT BHUMAHUE
uccienopareneil. B nureparype npueneHsl pabOThl O U3yUYEHUIO COPOIIMOHHBIX MPOLIECCOB
Jla’ke Ha eIUHUYHON YacThlle copOeHTa. MUHMMHU3AUs MUKPO30HAa 0COOEHHO BayKHA ISl €TO
UCIIOJIb30BAaHUsl TPU OINpPEAETCHUH Pa3jMYHbIX BEIIECTB B IMpo0aX MaJeHbKOro 00bEMa,
HaIpUMep, TAKUX KaK KpOBb. DTO COKpAILlaeT BpeMsl IIPOBEACHMSI aHAIN3a, a IIPU U3BJICUECHUHN
OKpAIlIEHHBIX COEIWHEHUN I03BOJSIET HCIOJIb30BaTh METOJ I[BETOMETPHH, MPUMEHSS B
KauyeCTBE PErMCTPUPYIOLIETO YCTPONCTBA J1a0OPAaTOPHBIN CKaHEp.

B nanHo#l pabore COpPOIMOHHBIN MHKPO30H[ HCIOJIB30BAaH MJIs OMpeeNieHus
AHWOHHBIX MUINEBBIX Kpacurenei 3eneHoro npounoro (3I1) u [Monco-4R (I1-4R). B kauectBe
COpOEHTOB BBIOpaHBI KPEMHE3EM, XUMUYEeCKH MoaupunupoBanHbix rpynnamMu YAO (XMK-
YAO), u okcu alfOMUHUS. ITHU COPOSHTHI 00J1a1aI0T )KECTKOM MIUPOKOTIOPUCTON CTPYKTYpOr
MaTpull, s KOTOPBIX XapaKTepHa BBICOKas CKOPOCTh MaccoOOMEHa, a Haluyue
AHMOHOOOMEHHBIX IICHTPOB rapaHTHPYeT P (HEKTUBHOCTH N3BIICUCHUS] AaHHOHHBIX KPACUTEIICH.

MuKpo30H]I U3TOTOBJICH IyTEM HAaHECEHUs Ha IJIEHKY copOeHTa (aumamerp 30HbI 1-2
MM), 3aKpelJIECHHOro ¢ MOoMoIblo ckot4ya. Ilocie  copOLMOHHOrO  M3BIEYEHUS
ONTUMM3UPOBAHBI YCIIOBUSI PETUCTPALMU AHAIUTHYECKOIO CUTHAja C IMOMOIIBI0 CKaHepa:
ontuManbHble KoopauHaThl Bera: st 3I1 — «R» mns [1-4R — «G wnmm By, paspemenue He
menee 1200 dpi, pexxuM perucTpannm — OTpaKeHHUE.

Bpems noctrkeHus COpOIIMOHHOTO PaBHOBECHS B CTATUUYECKOM pexuMe cocTanisieT 30
MuH. YcraHoBieHo, uTo Ha XMK-YAO uzneuenue nocturaercs B oonactu pH 2-6, Ha okcuae
amomunus — B 0,05-0,15 M HCI. ITokazano, uTo u3mMeHeHHe 00beMa IpoObl B auamna3one 0,3 —
10 M1 mpy MOCTOSIHHOM KOHUEHTpaluu KpacuTelled B pacTBOPE HE BIMSET HA BEIUYMHY
aHaIMTUYecKoro curHana. O0nacTb JTUHEHHOCTH TpaJlyHpOBOYHBIX I'paMKOB 3aBHUCHUMOCTHU
AHAIUTUYECKOTO CUTHAJa OT KOHIIEHTPAIMK KpacuTenei HabmrogaeTcs B quamna3one 1 — 7 Mr/i.
Koaddumument uyBcrButensuoctu ais [1-4R Ha npennokeHHbIX copOeHTax ouHakoB, st 311
Ha OKCHJI€ AJIIOMUHUS B 2 pa3a BbIlIE, YeM Ha KDEMHE3EMHOM COpOEHTE.

[IpennaraemMble MMMOOUIIM30BAaHHBIE COPOIIMOHHO-IIBETOMETPUYECKUE MHKPO30HIbI
MPOCTHI B U3TOTOBIIEHUH, YAOOHBI B MCMOJIb30BAHUH, JCIIEBBI, TPUTOAHBI JIJIS aHATTN3a MaJIbIX
00bEeMOB MTPOOKI, YTO OTKPHIBAET IMIMPOKHUE MEPCIIEKTUBBI UX MPAKTUIECKOTO MPUMEHEHUS TIPU
OTIpe/IeIEHUH OKPAIICHHBIX aHATUTHYECKUX (OpM.

Paboma evinonnena 6 pamxax memvt no 2oczaoanuro AAAA-A21-121011990021-7 u
Ilpoecpammur  passumus — MedxcOucyuniuHapHou  HAy4HO-00pA308aMeNbHOU  WKOJb
Mocroeckoeo ynueepcumema "Byoywee nianemst u 2100aibHbie USMEHEHUs. OKpYicaroujell
cpedwt”
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MeToabl KonebaTenbHOW CNEKTPOCKONMUWM B aHanu3e HaHo4acTu,
celieHa, CUHTe3MPOBaHHbIX DakTepusimMun

Tyveaposa A. B., Braoumuposa A.A., /[amnosa FO.A., Kamnes A.A.

Huemumym 6uoxumuu u ¢usuonocuu pacmenuti u muxpoopeanusmos OUI] CHI] PAH,
2. Capamos

tugarova_anna@mail.ru

B mocnemHue rofpl akTHBHO pa3BUBACTCS NPUMEHEHHE METOJIOB KoyeOaTeabHOH
CHEKTPOCKOMUU [UIsl PEIICHUs Pa3UYHbIX OHOAHAIUTUYECKUX 33aJa4 B MHKPOOHOJIOTHH.
Muorue 6aKkTepuy crocoOHbI BOCCTAHABINBATH OKCOAHMOHBI celleHa — ceneHuTh (SeOs?)) un
cenenatsl (SeOs2) — ¢ oOpa3oBaHMeM pa3IMYHBIX HaHOCTPYKTYp Se(0). B mokmaze
paccMOTPEHO TNPHUMEHEHHE METOAO0B KOJIeOaTEIbHOW CHEKTPOCKONUH (CIIEKTPOCKOIHHU
koMOuHanmonHoro paccesinusa (CKP) u undpakpacuoit pypne-cnekrpockonuu (MKDC)) npu
M3yYeHUU OaKTEepUaIbHOIO CHUHTE3a CEJIEHOBbIX HaHovacTull (Se-HY) Oaxrepusimu pona
Azospirillum [1,2]. O6cyxkmatorcst: (1) BO3MOXXKHOCTH aHajdM3a OMOMACCHI KJIETOK MPH
BOCCTAaHOBJICHUH OKCOAQHMOHOB CeJleHAa M OMOOPTraHMYECKOW COCTABIIONICH IMMOBEPXHOCTU
BbI/IeTICHHBIX OnoreHHbIX Se-HY Ha ypoBHE MaKpOKOMIIOHEHTHOTO cocTtaBa MerogoM NKDC;
(2) npumenenne CKP npu onpeneneHuu auioTpOIHON MOM(DUKAIIMH JIECMEHTAPHOTO CelICHA
B cuHTe3upoBaHHbIX Se-HY [2]. O6HapykeHO paznuuue B CIOCOOHOCTH K BOCCTAaHOBIICHHUIO
OKCOQHHOHOB CeJIeHa MEX/y TUIOBBIMH IITAMMaMHU TpeX BHUIOB azoctupuiur: A. brasilense
Sp7, A. baldaniorum Sp245 wu A. thiophilum BV-S. Ilocnemuuii ObuT crocoOeH K
BOCCTaHOBJICHHIO CEJICHATA B CTATUYHBIX YCIOBHAX, B OTJIMYHUE OT NEPBBIX ABYX, HE CITIOCOOHBIX
K BOCCTAaHOBJICHHMIO CEJICHATOB HM B Kakux ycinoBusax. Takxke merogoM CKP moxazano
BO3MOXKHOE y4YacTHE COEIMHEHHH cepbl ¢ (GopMupoBaHHEeM cCBs3eil S—Se (coenuHeHHne He
UACHTU()UIIMPOBAHO) TPHU BOCCTAHOBJICHUU CEJICHUTOB B MPHUCYTCTBUHM Cyib(ara, 4YTO
CBHUJICTEJILCTBYET O B3aUMOCBSI3H OAaKTEPHATIBHBIX METa0OJIMUYECKUX MyTeH TpaHchopmauu
COCMHEHUIN celleHa W cepbl y a3ocnupwul. JleTalpHOE BBIICHEHHE MEXaHM3MOB
TpaHchOopMaIK COeTMHEHHI CeJIeHa MPEICTABIISET MPUKIIATHON HHTEPEC, B TIEPBYIO OYepeIb,
JUIS KICTIOJIb30BaHMsI B OMopeMeInaliiy 3arpsi3HEHHBIX COSAMHEHUSIMH CeJIeHa [T0YB, BOJOEMOB
¥ CTOYHBIX BOJI IIPOU3BO/ICTB, @ TAKXKE JJIS IPYTHX HANIPABICHUI B OMOTEXHOJIOTHUH, TAKUX KaK
HaHOOMOTEXHOJIOTHsI, MPOM3BOJICTBO MHUIIEBBIX J00AaBOK M MPOIYKTOB, OOOTalEHHBIX
cenenoM [1].

Paboma noooepacana epanmom PHD No 23-24-00582.

bubnuoepaguueckue ccolnku
1. Tugarova A.V., Mamchenkova P.V., Dyatlova Yu.A., Kamnev A.A. Spectrochim. Acta Part
A: Mol. Biomol. Spectrosc. 192 (2018) 458-463.
2. Tugarova A.V., Mamchenkova P.V., Khanadeev V.A., Kamnev A.A. New Biotechnol. 58
(2020) 17-24.

90



BnusaHue npupoabl KaTUOHHOro ueHTpa MNAB Ha cnekTpbl
NormnoLweHns n NPoToriMTuYecKme cBoncTea marHesoHa XC

Tronuna FO.A., FOpacos H.A., llImvikos C.H.

Capamosckuii HAYUOHATLHBIU UCCIE008AMENLCKUL 20CYOAPCMEEHHBIU YHUBEPCUMEN,
2. Capamoes

uliatunina8769@gmail.com

W3BecTHO, 4YTO CIEKTPhl MOIVIOIIEHUSI A30COEIUMHEHMI, KaKk M JApPYrux KJaccoB
OpPraHUYECKUX PEareHTOB, PU 00pPa30BaHUU MOHHBIX ACCOLMATOB MM COMIOOMIM3ALNU UX B
MULEIJIaX KaTUOHHBIX [MOBEPXHOCTHO-aKTUBHBIX BewlecTB (KIIAB) u3MeHstores B mpenenax
10-30 um. IIpu 3TOM, Kak NpPaBUIIO, YCHJIMBAIOTCS KHUCIIOTHBIE CBOICTBAa pPEAareHTOB U
U3MEHSIETCS a30XMHOHTHJIpa3oHHOE paBHOBecue. Panee s marnesona XC (MXC)
YCTAQHOBJIEHO, 4TO Hpu JoOaBieHuu xjopuzaa uerwinupuaunus (LIIX) naGmropaercs
aHOMaJbHBIH GAaTOXPOMHEI CABHT 110 OTHOIIEHHIO K Gopme R? Ha 100 M. B cBssu ¢ aTuMm
1enb padoThl COCTOSAJA B BBUSICHEHMM BIIMSHHMS NPUPOAbI KaTHOHHOro ueHTtpa KIIAB u
KoHIeHTpauun KIIAB Ha BennuumHy 6aToXpoMHOro ciapura B crekrtpe MarHe3oHa XC u
BEIMUMHY «Kaxyuerocs» casura pK aumccommanuu ero OH-rpymnmel, Haxopseics B
OCH30/IbHOM  KoJblle a3opeareHTa. B kadectBe apyrux KIIAB BeiOpanu OGpommun
LHETUITPUMETHIIAMMOHUS (ITAB) u uermnamun (LIA), umerommx Ty K€ JJIUHY
YTJIEBOLOPOAHOIO paaukana. Kpome Toro oneHMBaau Ha BEJIMYMHY cABMra B crekrpe u pK
OH-rpynmsl 1IMHBI YTI€BOJOPOIHOTO paaukaia kKIIAB.

VCTaHOBIEHO, 4YTO OAaTOXPOMHBI COBMI MakCHMyMa CHekTpa ¢opmbl R* B
npucytcTBun Becex KIIAB anomanbHO 00MBIION, OJHAKO BETHMYMHA AL CHIIBHO 3aBHUCHUT OT
IIPUPOJBI KATHOHHOW IpynIbl U HHOrAA OT KoHuUeHTpauuu KIIAB. Ilony4yeHHsle pe3ynbTaThl
0000meHsI B Tabmwmie. [Ipu o0pazoBannn nonHoro acconuata MXC-IITAB casur makcumyma
6onpire 100 HM, ogHako mpu mepexone kK munemnam LITAB u comobmmmsanmun MXC AL
yMmeHbInaercs 10 65 uM. B npucyrctBun LA caBur makcumymMa erie MeHblie u paBeH 50 HM.
N3 Tabauubl TakXke BHJIHO, YTO «Kaxymuecs» caBuru pK nucconuanuu HOHHBIX (opMm
peareHTta B Kuciylo obnactb pH, cBs3aHHBIe ¢ 00pa30BaHMEM HOHHBIX AacCCOLMATOB U
comobunmzanuei pearenra B muneiax KITAB, Taxke 3aBUCAT OT HNPUPOABI KaTHOHHOTO
neHtpa KIIAB u ero koHneHTpanuy. Y MEHbIIEHUE JUIMHBI YIJIEBOJAOPOIHOrO paaukana kKIIAB
yXyJlIaeT aHOMalbHble A(QQEKTbl, YTO CBA3aHO C YMEHBIIEHHEM pOJIU T'HIPO(pOOHOrO
B3aumoecTBus Mexay MXC u nonamu wim muneiiamu KITAB

Tabnuna. doToMeTpuuecKHe XapakTEepUCTUKM M pe3yibTaThl pacuéra pKa MXC B
npucyrctBuu KITAB.

[TapameTtp [R?] HITX LTAB LTAB LITAB A
R : x[TAB - 1.5 1:5 1:10 1:100 1:5
Amax 580 680 697 656 645 630
AL - 100 117 76 65 50
e-10% 3.27 2.59 0.55 0.2 0.02 1.79
pKa 7.16+0.12 | 5.11+0.12 | 6.49+0.09 | 6.13+0.17 | 6.00+0.19 | 29+0.4

Paboma evinonnena npu noooepacxe PH®, npoexm Ne 21-13-00267
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OnpepgeneHve MOHOB LMHKA, KagMuna n ptyTu (I1)
MoandUMpoBaHHbLIM COPOEHTOM Ha OCHOBe aHMoHuTa APA-8n n
NPoOu3BOAHOro poAaHUHa

Veaiicosa C.M.%, babyes M.A2, lamvipos Y. M.2

Ylacecmanckuii pedepanvuwiii uccneoosamenvcxkuii yenmp PAH, 2. Maxauxana
2Tacecmanckuii 2ocyoapcmeennwiii ynusepcumem, 2. Maxauxana
smuvaisova@mail.ru

Bonbmme konmuecTBa Tsoxensix MetamuioB (TM) mpeacTaBisioT yrpo3y U yBeTUYUBAIOT
PUCK pa3BUTUSl pPa3IUyHBIX 3a0oneBaHuil. Takum o00pa3oM, MOHMTOPUHI M OYHCTKA
NPUPOIHBIX 00BbEKTOB OT TM SBiIsIETCS Ba)KHBIM M aKTyaJbHBIM BOMpOCaM 3KoJoruu. J[ms
W3BJICUCHUs] MOHOB ITMHKA, Kaamust u pTyTH (Il) addexTuBHBI Xemaroodpasyromue JTurasibl,
coJiep Kalie aToOMBl CEepbl, KHCIOpoJaa M a30Ta. A30pPOJaHHMHBI COAEPKAT NEepPEUHCICHHBIC
BBIIII€ aTOMBI U CITIOCOOHBI 00Pa30BBIBATh YCTOWYMBBIE KOMIUIEKCHI ¢ HOHaMu TM.

Lenpto paboThI ABISETCA MCCIIEOBAaHUE YCIOBUN COPOLIMM MOHOB IIMHKA, KaJMUS U
prytu (1) MoguduMpOoBaHHEIM COPOEHTOM Ha OCHOBE BHICOKOOCHOBHOTO aHHMOHUTa APA-8m
u n-kapOoxcubensonazoponanrnta (APA-8n-n-KbAP) ¢ nocaenyronum ux onpeneneHueM B
00BEKTaX OKPY>KaIOIIEH Cpebl.

W3yyeHbl  ycioBUSI W3BJCYCHUS HMOHOB IWHKA, kammuss u  pryta  (lI)
Mo (UIIMPOBAHHBIM COPOEHTOM B cTaTHueckoM pexxume (PH, Bpems kontakta ¢az, CEC).
PesynbTaTsl nccnenoBaHuii MOKa3bIBAET, CTENEHb U3BJIeUeHUs MOHOB pTyTH (1) mpakTuuecku
He 3aBucuT oT pH. C y4eTom TOro, 4To BOJIbTAMIIEPOMETPUUYECKOE ONPEIEICHUE HOHOB PTYTH
(1) mpOBOST B CHIILHOKHUCIION CpeJie, B TAIbHEHIIIMX UCCICIOBAHUIX COPOLIMH UCTIONB30BATH
pH 2.0. MakcumanbHas copOrust noHOB IuHKa 1 kaamus APA-8n-n-KBAP na6mrogaercs npu
pH 9.0—10.0. JanpHeiimme uccaenoBanus copounu 3TuX HOHOB npooamin mpu pH 9.0.

HccnenoBanue KHHETUKM COpPOLMH METAIOB II0Ka3ajo, YTO JUIS M3Y4aeMbIX
COpOEHTOB XapaKkTepHa CPaBHHUTEIBHO BBICOKAs CKOPOCTh MX COPOIMH W JJISl TOCTHIKECHUS
MaKCcHUMabHOU cTereHu copomuu goctatouHo 30 munyT. CopbunonHas emkoctb APA-8m-m-
KBAP npu ycTaHOBIEHHBIX ONTHUMAJIBHBIX ITapaMeTpax COpOLMH MO MOHY LIMHKA COCTaBISET
171 mr/r, o nony kaamus — 99.7 mr/t u o uony prytu (1) cocraBnser 593 mr/r.

HccnenoBansl creneHb copOIUMM MOHOB LIMHKa, kKaaMmusa u ptyTtH (ll) B mpucyrcrBun
MaKpo- ¥ MUKPOKOMITIOHEHTOB BOJI U iecopOuus. Kak moka3bIBatoT pe3yinbTaThl HCCIEIOBAHUS
nonsl Na*, K*, Ca?*, Ba?*, Mg?* u Sr** mpu 1000-kpataom, AI** — 500-kpataom u Fe®* — 10-
KPaTHOM M30BITKaX HE BIUSIOT Ha cTenenb u3Binederns nonos prytu (I1); mous Na*, K¥, Ca*,
Ba®** u Sr** mpu 1000-xpataom, Mg, A" u Fe3* — 750-kpaTHOM M30BITKAaX He BIHAIOT HA
CTeneHb H3BJIeUeHHs HOHOB Kaamus; nonsl Na*, K*, Ba?* u Sr?* mpu 1000-kpatrom, A i Fe®
— 750-kpataoM u Ca?* m Mg?* — 500-kpaTHOM M30BITKAaX He BIMSAIOT HA CTENICHb M3BICUCHHUS
MOHOB IIMHKA. DKCIEPUMEHTAIBHO YCTAHOBMIIN, YTO KOJTMYECTBEHHAs IECOPOIUS HOHOB ITUHKA
u kaamus ¢ copoenta APA-8n-n-KBAP nocturaercst npomeiBanueM konnenTpara 10 Mo 4 M
HCI, a wons! pryt (1) komrmuectBernno necopoupyrorcs 10 ma 3 M HNOs. YcranoBuim Takxke,
gro 4 M HCl u 3 M HNO3 He pa3pymaroT u3ydaemble COPOEHTHI U HE JeCOPOMPYIOT
MOUPHUKATOP.

Takum 00pa3oM, TOKa3aHa MEPCIEKTUBHOCTh MCIIOJIB30BaHMS MOAH(DUIIMPOBAHHOTO
copbenta APA-8n-n-KBAP 117151 KOHIIEHTpHUPOBaHUS MUKPOKOJIMYECTB LIMHKA, KaJIMHSI U PTYTH
(I). Pa3paboTaHHy!0 METOAMKY MNPUMEHWIM JJIsi KOHIEHTPUPOBAaHHUS H aTOMHO-
abCOpOLIMOHHOTO  ONpEZeNIeHUsI MHUKPOKOJNIMYEeCTB IMHKa, Kaamus u prytu () B
BOZIOTIPOBOAHOM Bojie (T. Maxaukana) u B Boge peku Cynak (Bomo3abop Ha . Maxaukany).
Pa3paboTannas MeTo/i1Ka COPOLIMOHHO-aTOMHO-a0COPOIIMOHHOTO ONPEIe/ICHHsI HOHOB ITUHKA,
kaamus 1 pTyTH (l1) XapakTepuzyeTcst xoporieit Bocrpou3BoauMocThio. [Ipeaen oOnapyxeHus
MIOHOB ITWHKA ¥ KagMus coctasiser N x 1073 mr/m, prytu (11) —n x 107° mr/m.
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TpeyronbHblie HAHOMJIACTUHKN cepebpa B MeToAax ONTUYECKOMN
MONEKyNnApHON abCoOpOLMOHHON CNEKTPOCKONUN: BO3MOXHOCTU U
nepcneKkTuBbI

Dypremos A.A.1, Anspu B.B. L JImumpuenxo C.I'. 1 3on0mos F0.A.12

L Mockosckuii 2ocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa, Xumuveckuil
¢axynemem, 2. Mockea

2 Unemumym obweti u neopeanuyeckoi xumuu umenu H.C. Kypnaxosa PAH, 2. Mockea
aleksei_furletov@mail.ru

B nocnenunee Bpems tpeyroasubie HanomacTuHkU (THIT) cepebpa naxonsT Bce Oosee
MIUPOKOE MPUMEHEHHE B AHAJUTHYECKOW XHUMHM: WX HCHOJB3YIOT ISl yCHUJICHHUS
AQHAIUTUYECKOTO CUTHAJa B CIEKTPOCKOIIMU KOMOMHAIIMOHHOTO paccessHus U (pIryopeciieHTHON
CHEKTPOCKOIINY, MPH pa3pabOTKe pa3Iu4HbIX CEHCOPOB, B TOM UHCJE ONTHYECKUX. Bbicokue
3HAYEHUS MOJBIPHBIX  KO3(PQPHUIIMEHTOB  MOTJIOIIEHUS, BO3MOXHOCTh BapbHUPOBAHUS
CHEKTPAIBHBIX XapaKTEPUCTUK B IIUPOKOM JHMAINa30HE JIMH BOJIH, a TaKKe CHIBHOE HX
W3MEHEHHE B NPUCYTCTBHHM HEKOTOpbIX aHanuToB naenatoT THII cepebpa mepcnekTuBHOM
aIbTEPHATUBON TPaJUIIMOHHBIM aHAIMTUYECKUM peareHTaM. B cBsi3u ¢ aTuM 1enecooOpaseH
MOKCK HOBBIX BapUAaHTOB MIPUMEHEHUS TPEYTOJIbHBIX HAHOIUIACTHHOK cepedpa, B TOM UuCie B
CHEKTPO(POTOMETPUH B CHEKTPOCKONTUH TUPHY3HOTO OTPAKECHHUS.

B noknage oOcyxaeHbl BO3SMOXKHOCTU U MepcrieKTuBhI ucnonb3oBanus THII cepedpa,
TBepA0(a3HBIX AHATMTUYECKUX PEAreHTOB M MHUKPO(DIIOMAHBIX OyMakKHBIX CHCTEM Ha HX
OCHOBE [UIsl OIpEAeNCHUS COCIUHEHUI pa3IMYHOW MPUPOABI METOJaMU ONTHYECKOMN
MOJICKYJISIPHOM ~ aOCOpOIIMOHHON  CHEKTPOCKONWHU. PaccMOTpeHbl HOBBIE  BapUaHTHI
npumenenus THII cepebpa B cmekrpodoromeTpuu, KiacCU(DUIMPOBAHHBIE IO YETHIPEM
HaIpaBJICHUSM, OCHOBAaHHBIM Ha OKMCIICHUH HaHOYACTHI], U3MEHEHUH CTENICHH WX arperanu,
U3MEHEHUH TeOMETPUUYECKHX MapaMeTpoB 1 (POPMUPOBAHUU TTOBEPXHOCTHOTO ciios. B nmepBom
cllydae onpeaesieMbIMHU BEIIECTBAMHU SIBIISIICH MIEPOKCHIBI, BO BTOPOM — THOCOEAMHEHUSI, B
TPETheM — KaTeXOJIaMUHBI U UX METa0OJMTHI, a B TIocne HeM — (hiaBoHOM b, [IpeioxkeHsl
BEPOSITHBIE MEXaHW3MBI B3aUMOJICHCTBUS C BEIIECTBAMH PA3JIMYHBIX KIACCOB. BBIABICHO
BIMSIHUE CTPYKTYPHBIX OCOOEHHOCTEH aHAJIUTOB Ha MX B3aMMOJEHCTBHE C TPEYTOJIbHBIMU
HAHOIJIACTUHKaMH cepedpa 1 aHATUTHYECKUE XapaKTEPUCTUKH OIpeIEIeHHUS.

ITomumo xosnonnHsix pactBopoB THII cepebpa, onucanbl 0coO€HHOCTH MPUMEHEHUS
HAaHOKOMITO3UTOB ATUX HAHOYACTHI] C IIEHOTIOINYPETAHOM KaK TBEp0(a3HBIX aHATUTHYECKIX
peareHToB JUIsl CHeKTpockonuu anpdy3Horo orpaxkeHus U 1BeTomerpuu. OO6cyxaeHa
BO3MOXXHOCTh Hcrnonb3oBanus THII cepeOpa, ”MMOOUIN30BaHHBIX Ha MOBEPXHOCTU Oymaru,
JUIS OTIIpEIeJIEHUS BELIECTB B BAPHAHTE OyMaXKHBIX MUKPOQIIIOUTHBIX aHATUTHYECKUX CUCTEM.
ConocTtaBieHbl JOCTOMHCTBA U HEJOCTAaTKU YKa3aHHBIX BapuaHTOB. J[aHbI MpuMepbI cioco0oB
aHaJu3a, IPUTOHBIX JUIsI KOJIMYECTBEHHOTO U MOJYKOJIMYECTBEHHOTO OIPEEIICHNUs BELIECTB
B Pa3UYHBIX 00BEKTaX.

OmoenvHbie UCCIe008aHUS GLINOIHEHbI 8 PAMKAX 20CYOAPCMBEHHO20 3a0anus (mema
No AAAA-A21-121011990021-7), I[Ipoepammer pazsumus Mockosckozo 20cyoapcmeeHHo20
YHugepcumema, a makxce Ilpocpammvl  paseumus  MedcOUCYunIUHApHoOU  HAYYHO-
obpazosamenvhol wkonvl Mockoeckozo ynusepcumema «byoyuee nianemol u 2100anvHble
UBMEHEHUs. OKPYHCarouell cpeobly.
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OnpepeneHve CUHTETUYECKUX NULLIEBLIX KpacuTterneu B ¢pase
MoaAuMULUMPOBaAHHOIo KpeMHe3emMa C UCMosib30BaHUEM
cnekTpockonuu audpysHoro oTpaxeHus

Yaw-oon H.H., byiiko O.B., Jloces B.H.
Cubupckuii ¢hedepanvuviii ynueepcumem, 2. Kpacnospck
nadezhda_1711@mail.ru

Jlnist moy4eHus He00X0AMMOTO [IBETOBOTO OTTEHKA MUIIEBHIX MPOJAYKTOB MPUMEHSIOT
CUHTETHUYECKHUE THILNEBbIE KpPAaCUTEIM HWHAMBHUIYaJbHO WIM B KOMOMHALMM C JIPYTUMH
KpacutensmMu. Hamboiiee pacmpocTpaHEHHON CMEChIO UIsl CO3JaHMS 3€JICHOTO IIBETa MPH
OKpalllMBaHUU O€3aJIKOTOJBHBIX M AaJIKOTOJBHBIX HAMHUTKOB SIBISETCS CMECh Kpacureneil
cuero Onectsimero FCF (E133) u Ttaprpasuna (E102). AtrecroBaHHBIE METOIUKH
oTpezieNieHus] KpacuTelnel peKOMEHIOBaHbI I ONpeAeIeHUs HHINBUAYAIbHBIX KpacuTemNeH.
Jns  paszgeneHust CMECH KpacHTeled HCIONB3YIOTCS  XpoMaTorpaduveckue METOJbI,
TpeOylomye AIUTEIBHOIO BPEMEHH aHaiu3a W JOporocrosuiero odopyaoBanus. [lostomy
pa3paboTKa SKCIPECCHBIX U HEJAOPOIMX METOJUK OINpEAEICHUS MHAUBUAYAIbHBIX MUILEBBIX
KpacuTellel B UX CMECH OCTaeTCsl aKTyaIbHOU 3ajauei.

B pabore wuccnenoBaHa BO3MOKHOCTb COPOLIMOHHOTO KOHIIEHTPUPOBAaHUS U
pa3iesieHuss CUHTETHUECKHUX THILNEBbIX KpacuTeled MpH COBMECTHOM MPHUCYTCTBUU C
UCIIOJIb30BAHUEM KpEeMHe3eMa, MOAU(DUIIMPOBAHHOTO MOJIUTeKcaMeTUIIeHTyaHuanHOM (Si02-
[II'MI'), ¢ mnocieayomUM HX OIpeaeJIeHHeM HENOCPeACTBEeHHO B (haze copOeHTa C
UCIIOJIb30BaHUEM crieKTpockonuu auddy3Horo orpaxenus. [loBepxHocth copbenta SiO2-
[II'MI" 3a cueT MPOTOHUPOBAHHBIX T'YaHUJAMHOBBIX TPYMHI HUMEET IOJOKUTENIbHBIN 3apsl.
[TosTOMYy WM3BICUEHHE CHHTETHYECKMX IHUIIEBBIX KpacuTeneil: cuHero Omectsmero FCF u
TapTpasvHa, UMEIOIIMX B CBOEM COCTaBE€ OTPUIIATENbHO 3apsHKEHHBbIE CYJIb(OrpyIIbl,
MPOUCXOIUT [0 AHUOHOOOMEHHOMY MEXaHHU3MY.

Cop06ent SiO2-III'MI" konaryecTBEHHO (CTeNeHb HM3BIeUeHHUS ~ 95-99%) u3Biekaer
kpacurtenu B auanaszone pH 1,0 u 5,0-7,0 (E102) u 0,5 M HCI - pH 2,0 u 5,0-7,0 (E133). ITpu
npomyckaHuu pactBopa ¢ PH 1, coxepxkaiiero cMmech KpacuTenei, depe3 MHHUKOJIOHKY,
sarosHeHHyT0 0,1 T copoenta SiO2-TII'MI', BepxHHMii C10i COpOSHTA OKpAITUBACTCS B 3€ICHBIH
1BeT. JlInHa OKpaleHHOM 30HbI YBEIMYUBAETCS MPOMOPIUOHAIBHO YBEJINYEHUIO KOJINYECTBA
copOupoBanHbIX kpacuteneit. [Ipu pH 1 nabGirogaeTcss MUHUMATBLHOE BIMSHUE HA U3BIICYCHUE
KpacuTeNlel MHUTPaT-HOHOB, TIIIOKO3bI, KOGEeuHa, HTHIOBOTO CIUPTa U APYTUX BEIIECTB,
MPUCYTCTBYIOIINX B U30BITKE B O€3aJIKOTOJIbHBIX U aJIKOIOJIbHBIX HAITUTKAX.

Paznenenne kpacuteneil JocTHraercs IpOINYCKAHWEM 4Yepe3 MHUHHKOJOHKY C
copoupoBanHoii cmechio kKpacutenedr E102 u E133 0,5 M HCI. Cunuit 6necrsumii FCF
COJICPXKUT B CBOEM cocTaBe Tpu cyibdorpymisl u B cpeae 0,5 M HCI mpoutno yaepxuBaercst
Ha noBepxHocTu copOenTta SiOx-III'MI. Kpacutenb TapTpa3uH, UMEIOIIMIA B CBOEM COCTaBE
nBe cyibdo- u ogHy Kapookcurpymmy, B cpeae 0,5 M HCI He ynepxuBaeTcs Ha MOBEpXHOCTH
copOeHTa W TEepexXOauT B pacTBOp. B 3TUX ycCIOBHSIX CTemeHb JecopOlMM TapTpaszuHa
cocraBiseT 99%.

Omnpenenenne kpacutenss E133 ocymectBisnu B ¢daze copOEHTa ¢ HCTIOIb30BaHUEM
crekTpockonuu AU @y3HOro oTpaxkeHHs Ha XapaKTEpPUCTHYHOW JuIMHE BOJIHBI 630 HM, a
TapTpa3uHa B 3J10ate - (hoTomeTprdecku npu aiuHe BoyHbI 430 HM. PazpaboTannast MeToanka
UCIIONIb30BaHa Mpu onpeaeneHuu kpacuteneid E102 u E133 B 6€3a/IKOTONBHBIX U aTKOTOJIBHBIX
HanuTKax. [IpaBUIBHOCTH MOJYYEHHBIX PE3YyJbTAaTOB MOJATBEP)KIEHA METOJOM «BBEAECHO-
HaWJICHOY.
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LiBeTomeTpuueckoe onpeaeneHue )eHONOB ¢ NpeaBapuUTernbHbIM
MUKPOIKCTPAKLUUOHHbIM KOHLIEHTPMPOBaHNEM

Yebomapesa E.AY, Hwieynésa D.U.2, Jloponun Crol!

Kagpeopa ananumuuecxoii xumuu u xumuyeckoti sxonoeuu. Mucmumym xumuu
Capamosckoeo cocyoapcmeenno2o ynusepcumema, 2. Capamos

2Capamosckuil 20cy0apcmeenHblil YHUGePCUMen 2eHemUKl, OGUOMEXHON02UL U UHICEHEePUL
umenu H.U. Basunosa, 2. Capamos

musja2525@mail.ru

@DeHoIbHBIE COeIMHEHUS YPE3BbIYaTHO pa3HOOOPA3HBI 110 CBOMCTBAM U SIBJISIOTCS KaK
TOKCHKAHTaMH, TaK U BaKHEHIIMMHU OMOJIOTHYECKH aKTUBHBIMH BellecTBaMU. Pa3ienpHoe H
CyMMapHO€ ompejaeneHue (EHOJNOB, HX MPOU3BOIHBIX (monudeHosioB, HadTOINOB,
BBICOKOMOJICKYJIAPHBIX (DEHOJIBHBIX COCTUHEHUH H T.I1.) C yIyYIIEHHBIMU METPOJIOTUYECKIMHU
XapaKTepUCTHKAMU SIBIISICTCS aKTyallbHOM aHaluTH4eckod 3amayeil. [loHmxkeHune mpenenos
oOHapyxeHUsI (EHOJOB KOJIOPUMETPUYECKHMMH CIOCcOOaMHu, Kak MpaBmio, Tpedyer
MPEBAPUTENLHOTO UX KOHIICHTPUPOBAHUS.

B 0CHOBYy ULBETOMETPHUYECKOTO OIpeneneHus: (EHOJOB MOTYT OBITh MOJOXKEHBI
dboToMeTpUUYECKUE peaKli, peaiu3yeMble KaK /Ui BOJAHBIX, TaK U BOJIHO-OPTaHUYECKUX CPE/.
Jis monydeHusT OKpalleHHBIX AaHAIUTHYECKUX (opM (PEHOIIOB MPUMEHSIOT: peaKIuu
3JIEKTPOPUIBHOTO 3aMeieHUuss C 4-HUTPOAHWJIMHOM (Hawbosee peaKIMOHHOCITOCOOHBIN
apuiaMuH, OOpa3yIolmMi YCTOWYHMBYIO COJNb — XJOpHI 4-HUTPODESHWIAMA30HUS) C
o0pa3oBaHHEM Aa30COCAMHEHUN; PEaKlUU OKUCIUTEIbHO-BOCCTAHOBUTENBHOIO THNA C 4-
aMUHOAHTUNIUPUHOM (4-AA, 00pa3oBaHME AHTUIIMPUHOBBIX KpacuTeeil) U C pPEaKkTUBOM
®onuna — Yokanerey (PY). [Tocneqnuii peareHT mo3BoOJsSET KOJIOPUMETPUIECKH ONPEAETsATh
CyMMapHO€ COJIep)KaHHUE pPAa3IMYHBIX (EHOJOB W OCHOBAaH HAa IIOJyY€HUH HWHTEHCHUBHO
OKpAIIEHHOTO0  KOMIUIEKCa «MOJHOJEHOBOW CHHU» B pe3yjibTaTe BOCCTaHOBJIECHUS
dbochoBobhpamMoBbIX U HOCHOMOTUOACHOBBIX KUCTOT. OHAKO ATOT CIOCOO HEAOCTATOYHO
YYBCTBUTEJIEH U MIPELIU3HOHEH.

g cnekTpoOTOMETPUUECKOTO U IIBETOMETPUYECKOIO ONpEIesIeHUs (EHOIO0B ¢
MOHMKEHHBIM MpeeoM OOHApy>KE€HHs U TOBBIIIEHHON NPEelU3HOHHOCTbIO Ppe3yJbTaToOB

MIPEIIOKEH croco6 MIPEABAPUTEIIEHOTO MHULIEJUISIPHO-3KCTPAKIUOHHOT O ux
KOHIIEHTPUPOBaHUs. B kauecTBe 3KCTpareHTOB MpUMEHEHbI pa30aBiIeHHbIE BOJIHBIE PACTBOPHI
HEHMOHHBIX  TOBEPXHOCTHO-aKTUBHbIX  BemecTB  (HIIAB) —  oKCHMATUIMpPOBaHHBIX

ankuigpeHonoB. Takue cucTeMbl IPU HarpeBaHUM, W3MeHeHHH pH, 1o0aBiIeHHU pa3INYHbIX
BBICAIMBATENICH pAa3/IesIIOTCS Ha J[BE€ M30TPONHBIE (ha3bl, MpPH OSTOM OKpAIICHHBIC
aHanmuTHYeckue (opMbl (EHOJIOB KOHIEHTpHpyloTcs B (haszy, oOorameHHyro ITAB. [lns
3¢ (PEKTUBHOTO KOHIIEHTPUPOBAHUS «MOJUOJICHOBON CHHW» TpeyiokeHa cuctema: (peHon -
dY — NaxCO3 — Tputon X-100 — NaSOs. YcraHOBIEHBI ONTUMAbHbBIE YCIOBUS JUIs
sKcTpakiuu (eHona B muuemiapHele ¢a3zpl HIIAB npu BapbupoBaHMM KOHUEHTpaLUil
peakranToB, HIIAB u BeicanuBateneil, a Taxoke pH. [IpemnoskeHsl BapHaHThl SKCTPAKIIMOHHO-
CHEKTPO(POTOMETPUIECKOTO W IBETOMETPUYECKOTO OTNpeAeicHrus (EeHoNla W  IOyYeHBI
COOTBETCTBYIOIIME METPOJIOTHUECKHE XapaKTepUCTUKU. [ nmepBoro crnocoda: Ayaxe= 760 HM,
y = 0,0007x — 0,0079 (R? = 0,997), 1OC = 7-107 - 6-:10° M. Jlns BTOpOro crocoba:
BeTOMeTpuIeckuii kanai R, y = 95,0x — 455 (R*=0,997), 10C=7- 107-1-10°M. [TocTpoenst
TaKke MPOQUIN JIETIECTKOBBIX JUArpaMM JUIs [BETOMETPHUYECKOTO olpeneneHnst (eHoma c
norperHocTeio He 6onee 10%. [TomydeHsl 3aBUCUMOCTH UX IO U S 1 nepumeTpa P ot pC :
y(P) = 150x — 284 (R?=0,994); y(S) = 17700x — 66930 (R?=0,994).
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O npumeHeHNn TeTpasosnineBbIX CONeNn B aHanuns3e
chapmaueBTUYECKUX NpenapaToB Ha OCHOBE aCKopobuHoBoOM
KUCNOTbI

Yynpvinuna /[.A., Bakynenxo B.B., Konwuna /. H.
Kyb6anckuii cocyoapcmeennuiii ynusepcumem, 2. Kpacrnooap
chuprinina0O6@mail.ru

Conu QopmazaHa W TETPa3oJUs HPEACTABISAIOT COOOH JBa CTPYKTYPHO CBSI3aHHBIX
KJlacca COCIMHEHUH, KOTOpbIe 00pa3yloT OKHCIUTEIbHO-BOCCTAHOBUTEIFHBIC Maphbl JIPYT C
JPYTOM, TJIe OKHCJICHHasi 1 BOCCTAHOBIICHHAs! (popMBI 001aJaI0T KOHTPACTHBIMU OKPACKaMH.
OHM [TOCTAaTOYHO MIMPOKO HPUMEHSIOTCS B OMOMEIMIIMHCKUX HMCCIICIOBAHHSAX, a TAKKE B
KauyecTBEe CIEUUANbHBIX KpacUTelel, OJHAKO HCIOJB30BaHHE UX IS TOYHOTO
KOJINYECTBEHHOT'O aHaJIM3a MPAKTHUECKH HEe OCBEIICHO B JIUTEPAType.

B HacrosmeMm WcCleZOBaHMM HCIOJNB30BAM CHHTE3HMPOBAaHHYIO Ha Kadeape
TETPA30JUEBYIO COJIb 2-aMUHO-4,5-1MMETUITHA30], a MOJYYEHHbIE JaHHbIE CPaBHUBAIM C
pesynbratamu s MHMPOKO u3BecTHoW comu MTT kak  Ouwmokaiimero —anaiora.
[IpenBapuTeIbHO ASKCIEPUMEHTAIBHO BBIOPAIM YCJIOBUS TPOBEICHUS PEAKLIUU MEKIY
pEareHTOM U BOCCTaHOBUTEJIEM: 00BEM PEaKIIMOHHOM CMeCH -5 MII, KOHIICHTPAIs peareHTa —
200 MxM, cpena — 50% wuzonponmioBelii ciiupt, pH — 9,2, Bpems BeinepxuBanus cmecu — 30
MHHYT JJIS 9KCIpecc-aHanu3a 1 60 MUHYT 1S TOJTHOTO MTPOTEKAHMsI PEaKIUH, JUTHHA BOJHBI —
560HM. B oNTHMU3MPOBAHHBIX YCIOBHSX Ul 00CUX COJEH ObLIHM MOTYy4eHBI IPayHpPOBOYHBIC
3aBUCHMOCTH B IIUPOKOM Jarna3zone KoHneHTpanui (5-100 MkM) 1 olleHeHbl aHATUTHYECKHE
XapaKTePUCTHKH METOJIUKH OTPEIeNICHHS aCKOPOMHOBOM KHCIIOTHI.

[Tpu mepexone kK peasibHBIM 00BEKTaM — MOHOIIPENIapaTaM acCKOPOMHOBOM KUCIIOTHI U
€ CMECH C PyTHHOM Pa3JIMYHBIX MTPOM3BOAMUTEINICH, TPUOOPETEHHBIX B TOPrOBOM CETH, OBLIO
YCTaHOBJIEHO OTCYTCTBUE BIHSIHUS MAaTPUYHBIX KOMIOHEHTOB BAJIOB Ha aHamuTHYecKue
XapaKTePUCTHKH METOJUKH ITyTeM IOCTPOCHUS KaJHMOPOBOYHOW 3aBHCUMOCTH B CpeJle
aHAJIM3UPYEMOTo 00beKTa. YTOJ HaKJIOHA I'paJyHpOBOYHON 3aBUCHMOCTH HE W3MEHHJICH, a
3HAUYEHHE TaHIeHCa yriia HAKIIOHA BXOJUT B JIOBCPUTEIbHBIH HHTEPBaT aHAIOTHYHOTO
3HAYEHUsI JUIsl CTaHIapPTHOTO PacTBOPA.

[TpoBepky NpaBHILHOCTU pa3padOTaHHONW METOAMKH TMPOBOJIUIIN METOJOM «BBEICHO-
HalJICHO» Ha PEeaTbHBIX OOBEKTAaX C Pa3IMYHBIM HAOOPOM BCIIOMOTATEIbHBIX BEIIECTB, PU
ATOM HOTPELIHOCTh ONpe/esieHns J00aBKU cocTaBuiia He Ooiiee 8%.

B BBIOpaHHBIX YCIOBHSX OBLI TPOBEAEH aHaIW3 3X TPernapaTroB acKOpOWHOBOW
KUCIIOTBI B  YCIOBUSIX BHYTPHJIA0OPATOPHOH BOCIPOU3BOJMMOCTH. J[OTMOIHUTEIBHBINA
KOHTPOJIb TIPOBOJMJIM HOJOMETPUYECKH B COOTBETCTBHM C TpeOoBaHHAMH Dapmakorneu.
PaccuntaHHBIE METPOJOTMYECKHE MOKA3aTeId TOBOPST O BBICOKOH BOCHPOU3BOJAUMOCTH U
TOYHOCTH pa3padOTaHHOW METOJMKH. Bce pe3ynbTaTbl XOpOIIO COTJIACYIOTCS MEXKIY COOOi,
JIOBEPUTEIIbHBIC HHTEPBAIbI MOJTYYCHHBIX 3HAYCHUH MTEPEKPHIBAIOTCS.

[Tpu mepexone K aHANINU3y CMECH C PYTHHOM /ISl OLIEHKH CYMMAapHOTO COJACpKaHUs
BOCCTAaHOBHUTEIICH CPaBHHUBAJIM J[Ba MOIXOA: NEpecueT Ha BEIIECTBO-CTaHAAPT U CyMMapHOE
ypaBHEHUE perpeccu. B mepBoMm ciydae ycTaHOBIIEHO, YTO MPEAIIOYTUTEIBHO BECTH ITIEPECUeT
Ha aCKOPOMHOBYIO KHCJIOTY, YTO MO3BOJIUT CHU3UTh MOTPEIIHOCTD onpeneneHus a0 13%, B To
BpeMsl Kak Juisi pYTHHa 3Ta BEIMYMHA MOXET A0XomuTh na 25%. Ilpu wucnonb3oBaHuUU
CYMMapHOTO YpaBHEHHSI PETPECCUH MTOTPEITHOCT ONPECTICHHs CHIKaeTCst 10 5%.

Hccneoosanue nposedeno 6 pamkax 6bINOIHEHUs 20CYOApPCMBEHHO20 3A0AHUs
Munobpuayxu P® (nomep memor FZEN-2023-0006) ¢ ucnonvzosanuem obopyoosanus L[KIT
«ronozo-ananumuveckuii yeumpy» Kyol'y.
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OueHka pepokc-ctatyca komnnekcos BCAA
CneKkTpohoTOMETPUYECKUM METOAOM C NPUMEHEHUEM
TeTpa3onmeBbIX CoNen

Yynpwinuna JI.A., Kopooxuna 3.C., Konwuna /[c.H.
Kyb6anckuii cocyoapcmeennuiii ynusepcumem, 2. Kpacrnooap
chuprinina0O6@mail.ru

B nmnocnenHue roAapl MIMPOKOE IMPUMEHEHHE B CaMbIX pa3IMYHBIX  cdepax
KU3HeNeATebHOCTH npuodpen komiuiekc BCAA: B pacTeHMEBOJACTBE — JJIsl YBEIMYEHUS
Macchl TOOETrOB U UX MOJI3Yy4eCTH, B )KUBOTHOBOJCTBE — KaK J00OaBKa K MUIIIE I dKUBOTHBIX U
T.1. OgHaKo HanboIee YacTo JaHHBIA KOMIUIEKC YHOTPEOISIeTCs JII0IbMHU, IPUYEM HE BCErna
00lyMaHHO, NMpHU MOBBILICHHBIX HAarpy3Kax, Halmpumep, Ipu 3aHiITUsIX crnopToM. KoHTposb
Ka4ecTBa TaKOTO poJia MPOIYKTa OCYIIECTBISETCS TOJIBKO IO LEJNEBBIX KOMIIOHEHTAM, JUIS
KOTOPBIX PErIaMEHTHPYIOTCS YPOBHU COJEPKAHU, HATMYUS THOO0 OTCYTCTBUS ONPEAECTICHHBIX
npumeceir. OHAKO, OCTAaeTCs HE OCBEIIEH PEIOKC-CTAaTyC TAKHX IPOIYKTOB, YTO MOXKET
ABIIATHCS JOIOJHUTEIBHBIM BPEJOHOCHBIM (DAaKTOPOM IS KIJIETOK JKMBOTO OpraHu3Ma, Kak
CHOCO0 MPOBOKAIIMHM OKHCIUTEIHHO-BOCCTAHOBUTEIHHOIO CTpEcca M MOCIEAYIOmEeH rudenu
kieTku. Onenka Takoro craryca ais komiuiekcoB BCAA u sSIBUJIOCH TENbI0 JaHHOW paboThlI.

CymMMapHOe COJepKaHHE BOCCTAHOBHTEJCH, XapaKTEepU3YIOUIee pEeIOKC-CTaTyc,
OTpeAeNsii ¢ NPUMEHEHHEM TEeTPa30JIMeBbIX pPEareHTOB: 2-aMHUHO-4,5-TUMETHIITHA30IIA,
CHHTE3MPOBAHHOTO paHee Ha Kadeape, W Omwkaiiiero axamora — 3-(4,5-mumernn-2-
TtHazonun)-2,5-mudenmn-2H-rerpazonus  OpomMuaa, IIMPOKO H3BECTHOTO  HMHJAMKATOpA
KU3HECTIOCOOHOCTH KJIETKM B OHOXMMHH. B 3SKCHEpUMEHTaIbHO ONTHMHU3WPOBAHHBIX
YCIIOBUSAX OBUIM H3Y4YEHBl CHEKTPbl MPOAYKTOB PEAKIUU IIEJIEBOM aMUHOKHCIOTHl U
TETPA30JIMEBOTO peareHTa M MOATBEPKIeHa THIIOTe3a 00 WACHTUYHOCTH MOJTYyYaeMbIX B XOJI€
peakuuu coequHeHui. [Ipu ycTaHOBIEHHOM AMHE BOJIHBI OBUTH MOJTYYEHBI IPaJyHpPOBOYHBIE
rpadMKy U pacCYUTAHbI OCHOBHBIE aHATMTHUECKUE XapaKTEPUCTUKHA METOJIUKN OTNPEACTICHHS
JeilinHa, U30JIeHIIMHA U BaJMHA, KaK IVIABHBIX KOMIOHEHTOB KomiiekcoB BCAA. Jlns Bcex
BelecTB 3akoH byrepa-JlamOepra-bepa coOmogaeTcss B nuarna3oHe KOHIIEHTpalud ot 2 10
25 MkM.

B BbIOpaHHBIX YCIOBUSIX OBUIM TPOAHATU3UPOBAHBI pPEATbHBIE  KOMILIEKCHI
aMHHOKUCIIOT, TPHOOpETEHHBIE B TOProBoil cetu. IlepBas rpymnma npoayKUuu NpuHaIexKana
OJTHOMY TIPOM3BOJMTENIO, 03 3asBJICHHBIX JONOJTHHUTEIBHBIX KOMIIOHEHTOB, HATYpaJbHOTO
BKyCa, C pa3lM4yHbIM cooTHomleHueM aMuHokuciaoT (BCAA Mister Prot 6e3 mo6aBok ¢
cootHoweHueMm 8:1:1, 4:1:1, 2:1:1). Pe3ynbTaTsl aHann3a Belpaskajiy B IEpecYETe Ha BEIIECTBO
— craHgapT — JjednuH. [lomyuyeHHble pe3yabTaThl aHaNM3a MPOAYKTOB IEPBOW TIPYIIIBI
pa3IMYHBIMU peareHTamMu OJNM3KH, a WX JOBEPUTEIbHBIE WHTEPBAIBI TEPEKPHIBAIOTCS.
[TpaBUIBHOCTh MOJYYEHHBIX PE3YyJbTATOB IMOJITBEPXKIEHA COMOCTABICHUEM C PE3yJbTaTaMU
KOHTPOJIHLHOTO MeTO/1a — ()OPMOITHLHOTO TUTPOBAHHSL.

Bropas anamu3upyemas rpynma OpOAYKIMHM BKIOYajda B ce0S KOMILIEKCHI
OJIMHAKOBOTO  COOTHOIICHUS  AMHHOKHCIIOT, HO Ppa3UYHBIX TPOU3BOIUTENCH, C
JIOTIOJTHUTEIHBIMM KOMIIOHEHTaMH B BHJE€ BUTAaMMHOB, apoOMaTH3aTOpOB M JPYTUX
AMHHOKHUCIOT (Hampumep, L — riayTtamuH). YCTaHOBIEHO YTO PEIOKC-CTaTyC KOMILJIEKCOB
JIOCTAaTOYHO CHJIBHO 3aBUCHUT OT COCTaBa BCIIOMOTATEIbHBIX BEIIECTB, U MOXKET 3HAYUTEIHHO
OTJIIMYATHCS B TIpEIeNiaX OTHOTO TIPOM3BOIUTEIIS.

Hccneoosanue nposedeno 6 pamkax 6bINOIHEHUs 20CYOApPCMBEHHO20 3A0AHUs
Munobpuayxu P® (nomep memor FZEN-2023-0006) ¢ ucnonvzosanuem obopyoosanus L[KIT
«ronozo-ananumuveckuii yeumpy» Kyol'y.
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BnusaHue katnoHHbIX NMNAB Ha cnekTpbl nornoweHus
M NnpoTonnTU4YeCcKue ceonctTea nromorannuoHa UPEA

Hlanabau C.A., FOpacos H.A., [lImvixos C.H.

Capamosckuii HAYUOHATLHBIU UCCIE008AMENLCKUL 20CYOAPCMEEHHBIU YHUBEPCUMEN,
2. Capamoes

Sshalabay@gmail.com

N3BecTHO, uTO KaTMOHHBIE [IAB M3MEHAIOT CIIEKTPBI MOTJIOIIEHHS], TPOTOJIMTHYECKUE
Y TayTOMEpHBIE PAaBHOBECHUS B pacTBOpax opraHudeckux peareHtoB (OP) kuciaoTHoro tuma, B
TOM YHCJIEe a30COEAMHEHUI. DT U3MEHEHHSI CBS3BIBAIOT C 00pPa30BaHHEM MOHHBIX ACCOLIMATOB
KIIAB ¢ OP wmu comobunuzanueit OP B Munemnax. 3meHeHus yka3aHHBIX MapaMeTpOB
0OBIYHO HEBEJIMKH, HAIPUMEP CIIBUT MakKCMMyMa criekTpa He npesbimaer 10-30 am, a pK 1-2
en. pH. Jlromorammon (JII') siBnsieTcst HCKIIIOUEHNEM U3 TaKOT'O IIOBE/IEHUS, IIOCKOJIbKY paHee
JUISL HETO MpPH B3aUMOACWCTBUU C XJIOPUIOM LETUINUPUIUMHUS OOHApyX eH OaTOXpOMHBIN
casur MakcumyMma dopmbl R, npespimaromuii 80 HM. B cBA3H ¢ 5THM 1emb paboTh cOCTOSIIA
B CpPaBHEHUHU BIIMSHHUS pa3HbIX KaTHOHHBIX KIIAB W WX KOHIIEHTpalMu Ha BEITUYUHY
OaroxpomHoro ciasura B crekrpe JII' u BenmuunHy «kaxyuierocs» ciapura pK muccouuanuu
nepBbix aByx ero OH-rpynn, B xauectBe KIIAB wucnonbp3oBanu xymopua UeTHITUPUIUHUS
(LIIX), opomun uerunrpumetrmwiammonust (LITAB) u nermnamun (I[A). Konuenrtparuto
KITAB Bapsupoanu B untepsane 104-102 M. Jlns cosganus pH mCHONb30BaNy aleTaTHO-
aMMuaydHble OyepHbIe paCTBOPHI.

YcTaHoBiIeHO, 4TO BeMM4YMHA OatoxpomHoro ciasura B npucyrctsuu KIIAB cunbpHO
3aBUCUT OT auccouuupyroumiedi rpynnsl OH u ot npuponsl katmonHou rpynnbel KITAB
(trabmuma). [Ipu B3aumoneiicTBuu 1o nepBoit OH-rpymme, Haxomsmencss B 7-TIOJOKEHUU K
azorpymrne, MakcuMym crekrpa (AL = 36 uM) u pK2 U3MeHsI0TCA TOJIBKO B MPHUCYTCTBUU
nobaBok LIITX, mpuueM m3MeHeHus: B MPUCYTCTBUU MUIIEIUT MEHBIIIE, YeM Ipu 00pa3oBaHUU
noHHbIX accoratos JII'(L{IT)2. [Tpu B3aumoneiicteuu LIITX no OH-rpymnme JII' B o-nonoxxeHnn
K a30TpyIITIe 0OHAPYKEH aHOMATHHO OONBIIOH CBHUT B criekTpe (88 HM) 1o otHomIeHM0 kK HR
dopme JII' u ymensiienue pK Ha 1.8 en.. BennumHa CHBHIOB CHJIBHO yMEHBINAETCS B
munesusipaoM pactope LIITX. Okazanock, 4To u3MEeHEHUsI B ClieKTpax o0enx ¢hopm peareHTa
npu nob6asnenuu LITAB ouens HesHauntenvHbl. HOE moBeneHne oOHapyxkeHo ans LA, He
MMEIOIIETO 3aMECTHTENeH pK aToMe a30Ta, 0COOEHHO MpH B3auMoeiicTsun ¢ hopmoit HRY,
baToxpomHbIif ciBUT B crieKTpe ObLI TOJIbKO 32 HM, 3aT0 pK3 cMecTHiIoch B KHCITYIO 00JacTh
Ha 2.6 en. pH. OOcy:x1eHbl TPUUMHBI Pa3HOTO BIUSHUS IPUPO/IbI M KOHIIEHTPAIUU KATHOHHBIX
ITAB Ha onrcaHHbIe U3MEHEHUS B PACTBOPAX.

Tabmuua. doTomeTpruecKkue XapakTepUCTUKU U pe3yibTaThl pacuéra pKa JII' B mpucyTcTBrn
kI1AB.

Ilapamerp JII IHA IITAb | IITAB IITX IITX
JII:TIAB - 15 15 1:50 15 1:50
Amax 448 - 447 447 484 449
e- 10 2.55 - 2.79 2.79 3.39 2.59

pKa, 5.9+0.2 - 5.74£0.4 | 5.5£0.2 | 4.1+0.2 | 4.3+0.2
Amax 515 547 - - 603 532
e- 10 2.45 2.26 - - 2.28 2.05

pKas 8.5£0.1 | 5.9+0.1 - - 6.3£0.9 | 7.2+0.2

Paboma evinonnena npu noooepacxe PH®, npoexm Ne 21-13-00267
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OnpepeneHne AUOCMUHA B NUCTLAX UCCOMA NIEKApPCTBEHHOIO
mMeToaoM cnekTpockonuu AMP H

Lllepemema A.B., Uenes B.A., ['opsunoe C.B., Mypmazuna A.A., Ilonyxuna A.A.,
Mupuoonosa JI.A., Bacunves B.T.

Poccuiickuii ynusepcumem opyacovl Hapooosy, e. Mockea
anzhelika.sheremeta@mail.ru

Onenka coaepkaHusi OHMOJOTMYECKM aKTHUBHBIX BELIECTB B Ouomacce JOJKHA
OCHOBBIBATHCSI ~ HA  JKOJOTMYECKH  O€30MAaCHBIX,  JKCIPECCHBIX,  MPELUU3NOHHBIX
MHCTPYMEHTAJIbHBIX METOJaX aHanu3a. Jlyisg 3TUX LieJeil B HacToslee BpeMs HCIONIb3yIOTCS
pazin4Hble U3NKO-XUMHUYECKHE METOJIbl aHaIN3a, KOTOPhIe MMEIOT Psiji HEJOCTATKOB, TAKHUE
KaK CJIOKHasi M JUIMTeNbHAsi MpOoOOMOroToBKa M HAIMYUE CTaHAApPTHBIX O0Opa3oB IEJEBBIX
KOMITOHEHTOB PacTUTEIILHOTO ChIPhS, 10 KOTOPBIM OHU CTaHAAPTU3UPYIOTCS. B cBOIO 0uepesnp,
MeTo]; cnekTtpockonuu SIMP numiena OonbIIMHCTBA 3TUX HEAOCTAaTKOB, T.K. HE TpeOyeT
JUTNTEIIHOW MPOOOIIOTOTOBKH, a TIIaBHOE — AyTEHTUYHBIX CTAaHJIAPTHBIX 00pa3noB. B nanHoi
paboTe npearacTcsl anbTepHATUBHAS METOIMKA OIpe/IeJIeHHs JMOCMUHA B TUCThsIX Mccona
nexapctsenHoro (Hyssopus officinalis L.) metogom cnekrpockonun IMP *H

B nacrosiiee Bpemsi, Mccorn iekapcTBEHHBIN MPUMEHSETCS KaK B KyJIMHApPUH, TaK U B
Ka4yecTBE JIEKAPCTBEHHOT'O PACTHTEIBHOTO ChIphsi. Ham3emHble 4acTh pacTeHus CoAepkat
00JbIIOE KOMUYECTBO OMOJIOTMYECKH AKTUBHBIX COEAMHEHUN, B TOM 4ucie (DIaBOHOUIBI,
nyOuiapbHBIC BemecTBa W JI(PUPHBIE Macla, KOTOpbIe, KaK CUYMTaeTcs, OOJagaroT
MPOTUBOBOCTIATTUTEILHBIMH, aHTUCENITUYECKUMU M OTXapKUBaroIuMu cBoricTBamu [1]. Takxke
pacTeHue UCIOB3YETCs IS JICUSHUST PeCTUPATOPHBIX HHEKIHIA, TpoOeM ¢ mHIeBapeHueM
1 KOXKHBIX 3a00s1eBanuii [2].

B pabore HaMu ObLTH HCTIOIB30BaHBI KOMMEPYECKHE 00pa3Ilbl H3MEIbUYECHHBIX JTHCTHEB
Hccomna jekapcTBEHHOTO, CTaHAapTHBIA obOpaserr auocmuHa (CAS number 520-27-4), a B
Ka4eCcTBE PACTBOPHUTENS - AUMETHICYIbGokcua-d6 (>99.9%, Sigma-Aldrich, CAS number
2206-27-1). lns peructpaiuu crekTpoB ucnosb3oBad cnektpomerp AMP JEOL JNM ECA-
600 (SInonus).

Jns  pa3pabOTKM METOJUKM  ONpesieieHus JTUocMHUHa B JHcThAX Mccona
JIeKapCTBEHHOTO HAMH OBLIH 3aperucTpupoBansl cektpsl IMP 'H skcTpakTa koMMepueckoro
o6pasia Mccomna nekapcTBeHHOro, a Takke crnektp SIMP *H ctanmapTHOro o6pasia 1M0CMHUHA.
CpaBHHBas TOJyYE€HHBIE CIEKTPHI MOXXHO HAONIONATh CIEAYIOUINE HENepeKPBIBAIOIIHECS
CUTrHaIbl TIpoToHOB B criekTpe SIMP 'H skcrpakra nucthes Mccona nekapcrsennoro: & 12,93
(s, 1H, OH-5), 9.46 (s, 1H, OH-3"), 7.57 (dd, J = 8.5, 2.2 Hz, 1H, H-6"), 7.44 (d, J = 2.2 Hz,
1H, H-2"), 7.13 (d, J = 8.7 Hz, 1H, H-5"), 6.82 (s, 1H, H-3), 6.76 (d, J = 2.1 Hz, 1H, H-8), 6.46
(d, J =2.1 Hz, 1H, H-6). KoHCTaHTBI CIIMH-CITHHOBOTO B3aUMO/ICHCTBHS TyOJCTHBIX CUTHAIOB
poTOHOB B criekTpe SIMP H skcTpakTa M cTaHAapTHOTO 06pa3iia COBNAAA0T. DTO MO3BOISET
HaM TpeanojaraTb, 4TO JaHHBIE CHUTHAJIBI MOTYT OBITh HCIIOJNB30BAHBI UIS OTPEICICHUS
JMOCMHHA B DKCTpaKTe JUCTheB Mccona gekapCcTBEHHOTO.

Ilybnuxkayusa  evinonnena npu  nooodepxcke  Ilpoepammsl  cmpamezuuecko2o
axademuyeckozo auoepcmea PY/[H.

bubnuocpagpuuecxue ccoiiku
1. Fathiazad F., Hamedeyazdan S. A Review on Hyssopus officinalis L.: Composition and
Biological Activities // African Journal of Pharmacy and Pharmacology. 2011. Vol. 5(17). P.
1959-1966. DOI:10.5897/ajpp11.527
2. Kumar S., Pandey A.K. Chemistry and biological activities of flavonoids: an overview // Sci.
World J. 2013. DOI:10.1155/2013/162750
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MpumMmeHeHMe Npon3BOAHON CNEKTPOYOTOMETPUU ANSt KOHTPONSA
KayecTBa MHOFOKOMMOHEHTHbIX JIeKapCTBEHHbIX NpenapaToB

Llecmonanosa H.b., @®omuna FO.A.

Capamosckuii 2ocyoapcmeennviii MeOuyuHckuil yrusepcumem um. B. . Pazymoeckoeo
Munzopasa Poccuu, 2. Capamosg

shestopalovanb@yandex.ru

I'maBHBIMM IIpEMMYI1IECTBAMU MHOTOKOMIIOHEHTHBIX JIEKapCTBEHHBIX Npenapartos (JIIT)
ABJISIIOTCSL B3aUMHOE yCUJIeHHE (DapMaKOIOIMYECKHX CBOWMCTB JEMCTBYIOIIMX BEILECTB,
HUBEIIMPOBAaHHE MOOOYHBIX H(PQPEKTOB, SKOHOMHUYECKas BBITOAA Ui TMOTPEOHTENCH.
KonuuectBennsblil ananu3 takux JIII gacto 3aTpyiHeH MeIIarOMMUM JEHCTBUEM KOMIIOHEHTOB
U TpeOyeT B OOJIBIIMHCTBE CIIy4aeB MPOIIeIy bl IPEIBAPUTEIBHOTO pa3IesICHHs, YTO IPUBOAUT
K YBEJIMYEHUIO TpyJoeMKocTH aHanu3a. OpHuM U3  00s3aTenbHbIX  (hapMaleBTHKO-
TEXHOJIOTUYECKUX HCTIbITaHu# TabnerupoBaHHbixX JII1 sBiseTcss 0THOPOHOCTH JO3UPOBAHUS,
KOTOPOE [T03BOJISIET KOJINYECTBEHHO OLEHUTh pa30poC B COAECPIKaHUU OJHOTO MIIM HECKOIBKUX
JEHCTBYIOIIMX BELIECTB MO OTIAENbHO B3SITHIM €IMHUIAM HMCIBITYeMOro no3uposanHoro JIII.
i OLlEHKM coJep)KaHus 4Yallle BCEro pPEKOMEHIyeTcs ImpuMeHeHue Merona BIXX.
Pa3pabotka meToauk aHanu3za MHOrokoMoHeHTHbIX JIIT 0e3 npensapurenbHOro pasaencHus
KOMIIOHEHTOB SIBJISIETCS aKTyaJIbHOM 3a/1auell. B CBSA3M ¢ 3TUM NIEPCIEKTUBHBIM HAIIPAaBICHUEM
SBIISICTCS TIPUMEHEHUE TpapUUecKuX CIOCOO0B TpaHC(HOpPMAIMH CIEKTPATIBHBIX KPUBBIX C
noMoIpl0  Au(depeHInpoBaHUs M IOJYYEHHUsS IPOM3BOJIHBIX 3JEKTPOHHBIX CIIEKTPOB
MOTJIOLIEHUS C TOMOLIBIO0 IPOIrPAMMHOT0 00ECTIEYEHUSI COBPEMEHHBIX CIIEKTPOPOTOMETPOB.

B Hacrosmell  paboTe  OLEHEHa  BO3MOXHOCTb  METOJa  NPOU3BOJHOM
CHEKTPO(QOTOMETPUN TIPU  «HYJIIEBOM IIEPECEYCHUW» [UIS ONpeAeieHus OeHmazoina
runpoxyopuaa (bI') u nanasepuna ruapoxsopuaa (III') npu coBMecTHOM MPHCYTCTBUU B
MOJIEJIbHBIX PpacTBOpax M KOHTpoJisi KauyecTBa TaOnerok «llamazom» mo mnoxazarento
«OZIHOPOAHOCTD JO3UPOBAHUSD.

DneKTpOHHBIE CIEKTPHI norioiieHus pactsopoB bl u I1I" peructpupoBan ¢ marom ot
0,1 am 1o 1 um Ha cnekTpodoTomerpe SHIMADZU UV-1800 (SInoHust) B KBapLeBbIX KIOBETaX
(I=10 mm) B muamazone 200 — 400 HM; MPOU3BOIHBIC CIIEKTPOB MOMIOMICHHUS 1-4 MOPSIIKOB
NOJIyYajy NMpH oMoy nporpamMmmuoro obecrnieuenust UVProbe-2.31. Ilokaszano, uro gopma
CHEKTPOB M TIOJOKEHHWE MaKCHMyMa IIOIJIOIIEHHUsS 3aBUCUT OT Iara perucTparuu.
VYcTaHOBIIEHBI 3aBUCUMOCTH 3HAYEHWM JUIMHBI BOJIHBI «HYJIEBOTO IEPECEUYEHHUs» OT LIara
ckaHnupoBanus W auddepeHupoBaus (AA), KOHIEHTpAIMd KOMIIOHEHTOB. 3HAUCHUS
«HYJEBBIX NIEPECEYEHMID» CIIEKTPOB NOIJIOUIECHMS IEPBOrO MOpPsIKa IPH LIare perucrpanuu
criekTpoB 0,2 uM u AA=2 uM coctaBwin: Jyist B — 250,4 um, ms [T — 212,6 am. [IpaBunsHOCTh
OIpeZIeNIEHUs] B MOJIEIbHBIX pacTBopax Bapbuposana: st bI' — ot 97 no 105%, nna I — ot
96 no 103%.

Omnpeneneno coxaepkanue bl u III' B Tabnerkax «Ilamasom» ABYX pOCCHICKHX
MIPOU3BOIUTENIEH METO/I0M IIPOU3BOHOMN criekTpogoTomeTpuu. [IpaBuiibHOCTH MOATBEPKICHA
metonamMu DUpoOpATa U «BBeIEHO-HaieHo». [IpoBeneHa oleHKa KadecTBa TaOJNETOK IO
nokazarento «OJHOPOAHOCTh JTO3UPOBAHUSA», YCTAHOBJIIEHO COOTBETCTBHUE HOPMATHBHBIM
TpeOOBaHUSM.

Paboma evinonnena npu ¢unancosoii noooepacke Capamosckozo 20Cy0apCcmeeHHO20
MEeOUYUHCKO20 YHUBepCUmMema 8 pamkax Hayurozo npoexma Ne SSMU-2022-012.
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AnckpuMmunHauma 6enkoB 1 o6pas3LoB CbhIYYXHbIX (hepMeHTOB
C Mcnosnb3oBaHMEM MaccuBa ONTUYECKUX CEHCOPOB Ha OCHOBEe
KapboLunaHUHOBLIX KpacuTernen

Hluk A.B., bexnemuwes M.K.
Mocxosckuii I'ocyoapcmeennviii Yuusepcumem umenu M. B. Jlomonocosa, xumuueckutl

¢axynemem, 2. Mockea
shik.1966@mail,.ru

MaccuBbl CEHCOPOB MIMPOKO MPUMEHSIOT IS I/I}J;eHTI/I(bI/IKaL[I/II/I M pacrno3HaBaHus
00BEKTOB paBHH‘lHOfI IIpUpOAbI. HpI/IHI_[I/IH METOJa OCHOBAH Ha IIOJIYYCHHH OTKIMKOB OT
HECKOJbKHMX CCHCOPHBIX 3JIEMEHTOB, MO-Pa3HOMY pearupyromux Ha pa3HbIe 06pa31_[bl. M1
MMPEATOXUIN METO paCliO3HaBaHUA 6CJ'IKOB, OCHOBAHHBLIM Ha WX OKUCJICHUU TUITIOXJIOPUTOM
HaTpus ¢ 00pa3oBaHUEM MPOAYKTOB (B YaCTHOCTH, XJIOPAMHHOB), KOTOPBIE, B CBOIO OYepe/b,
06J'Ia,ZLaIOT OKHUCIIUTEIbHBIMU CBOMCTBAMHU. I[J'ISI BU3yalin3alluu HPOAYKTOB OKHCJIICHHSA B
PCAKIMOHHYTIO CMECH I[O6aBJI$IJII/I aBa Kap6OIII/IaHI/IHOBI)IX KpacutTeiiAi, NU3MCHCHHUC
CBCTOIIOIJIOIIICHUS N (bnyopecueHuI/H/I KOTOPBIX B BH,Z[I/IMOﬁ U B YO obmactax CIICKTpa CIIYKUJIO
AHAJIMTHYECKUM  curHajioMm. [lomydeHHbie q)OTorpa(l)HtIeCKI/IM METOJOM  3HAUYCHUS
WUHTEHCUBHOCTEHN O6pa6aTLIBaJ'II/I METOAOM TJIaBHBIX KOMIIOHCHT H MCTOAOM JIMHEHHOTO
JUCKPUMHUHAHTHOI'O aHaIMu3a.
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[Toka3anmu BO3MOXKHOCTh paclio3HaBaHHUs O MOJENbHBIX OenkoB (Obruuil U
YeJIOBEYECKHUI CHIBOPOTOUHBIE aJIbOYMUHBI, TTI00YJINH, JIN301UM, MENCUH, poTtenHasa K) u 10
00pa3loB CHIUYKHOTO (pepMeHTa (CMeCh XMMO3HMHA U MENCHUHA B Pa3JIMYHOM COOTHOILICHHHM)
pasHbIX npousBoauTenel. [IpruMeHeHne KMHETHYecKoro (akropa MO3BOJISIET HCIOJIb30BATh
BCEr0 JIBa KpacuTels B MaTpULE CEHCOPOB JJs TOJHOM JUCKpUMHUHAIMK OOpa3IoB.
[TpeniosxeHHBIN METOJ] SKCIIPECCEH U TPOU3BOAUTEIICH, ONTUPAETCS HA IPOCTOE 000py10BaHHE
Y KOMMEPYECKH JIOCTYIIHBIE PEareHTHI.
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I METOAbl ANIEMEHTHOI'O AHAJIU3A (ABCOPBLIMOHHbIN,
OMUCCUOHHBbIN, PITYOPECLIEHTHbIWN)

OnpefneneHue crnefoB MeTannoB Ha NOBEPXHOCTH
apXeoryiorMYeckmMX TOUYUSIbHbIX KAMHAX METOA0M
MUKPOPEHTreHohTlyopecLueHTHON CNeKTPOCKONUU

Ab0pawumosa U.B., Cmamkyc M.A.Y, Enuocosa H.B.?

!Mocxkosckuii 2ocyoapcmeennuiii ynusepcumem umeny M.B. Jlomonocoea xumuueckuil
Gaxynomem, 2. Mockea

’Mocxkosckuii 2ocyoapcmeennbiil ynusepcumem umenu M.B. Jlomonocosa, ucmopuueckuil

¢axynomem, 2. Mocksa
1543irina@rambler.ru

Apxeosnornyeckre 0ObEKThI MOTYT IPENOCTaBUTh HH(pOpMAIHio 0 ObITe W yKJazue
YKU3HU Jitofie B npouioM. OJHUM U3 BaXKHBIX TUIIOB apX€OJOTHYECKUX OOBEKTOB SIBISIFOTCS
OCEJIKM (TOYHMJIbHBIE KaMHH), KOTOpbIE HCIHOJIB30BAIUCH Ui OOpaOOTKH MeETaTUYeCKHUX
U3JIeTU WM B KadecTBE MpOOUPHBIX KamHei. Crenpl METauioB Ha OCEJKaX MOTYT
CBU/JIETEILCTBOBAThH O PACIIPOCTPAHEHHOCTHU TE€X UIIM UHBIX MAaTEPHUAJIOB U TEXHOJIOT UL, @ TAKXKE
00 ypOBHE JKHU3HH JPEBHETO OOLIECTBA.

OgHuM W3 BaXHEMIIMX  METOAOB  JJIEMEHTHOIO  aHaiu3a  SIBISETCS
pentreHoduryopecuenTHbii ananus (PMOA), KoTopbIii HIMPOKO UCTIONB3YETCS IS HCCIICOBAHUS
apXeoJOrH4YeCKuX OOBEKTOB B CHIIy €ro HeleCTPYKTHMBHOCTU. VHTEpEeCHBIM COBPEMEHHBIM
BapUAHTOM 3TOT0 METoja sIBisgeTCs MUKPO-PDA, Tak Kak 3TOT METO/ MO3BOJISET UCCIIEA0BATh
HEOJHOPOJHbIE 00BEKTHI Manoro pasMepa. MukpoP®A B pexxuMe KapTHPOBaHHS MO3BOJSET
OINpEACTUTh paclpe/ie]IeHHe 3JIEMEHTOB Ha MOBEPXHOCTH HcciieayeMoro obpasua. OmHaxo,
CIOCOOBI MUKPOPEHTTEHO(MITYOPECIIEHTHOTO KapTUPOBaHUS pa3pabOTaHbl AJs UCCIeI0BaHUS
00BEKTOB € IUIOCKOM MOBEPXHOCTHIO, TOTJA KaK OOJjbIllas 4YacTh apXeoJIOTMYECKUX OObEKTOB
el0 He oOmanmaer. B nureparype mpoOieMa MUKPOPEHTIeHO(IyOPEIEHTHOTO KapTUPOBAHUS
00BEKTOB CI0KHON (POPMBI HTMPOKO HE OIMHUCAHA.

[lenpto Hamieil paboThl OBUIO KaueCTBEHHOE OMpeAeNieHHe METANIOB Ha OCeJNKax,
HalJIeHHBIX B [ HE3JJOBCKOM apXeO0JIOTMUYE€CKOM KOMILIEKCE, METOIOM MUKPOPDA.

B xome pabotsl ¢ momornsto MUKpOP®DA ObUIO MOKa3aHO HAIMYWE CIIEOB METAaJUIOB,
TaKMX KaK Mellb U cepedpo, Ha OCeNKax, MPEANOoI0KUTEIbHO OT 00pabOTKH MEAHBIX U3AETUil
U ONpeleNeHus: KadecTBa cepeOpssHbIX MoHeT. IlokazaHo, 4YTO KOHTakT oOceika ¢
METAJINYECKUM  OOBEKTOM TMPUBOAUT K TOBBIILIEHUIO KOHIIEHTPALMH  3JEMEHTOB,
COCTABIIAIOIINX JIAaHHBIA OOBEKT, Ha TIOBEPXHOCTH oOcenka. l3ydeHa BO3MOXKHOCTH
MUKPOPEHTI€HO(ITyOPECIIEHTHOTO KapTUPOBAaHUSI OObEKTOB C HEPOBHOM OBEPXHOCTHIO.
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AKCTpaKkuua peakosemMesibHbIX MeTannoB U3 HeOAUMMOBOIroO MarHuTa
Nd-Fe-B ¢ 6BuHapHbIMUK 3KCTpareHTamMmu

Axanosa I JK.”, Hemaunosa A.T., 3no6una E.B., Kamvic6aes JI.X.
Kaszaxckuit nayuonanvhwiti ynusepcumem umenu aro-Papaodu, . Armamol, Kazaxcman
gulsaraakanova.kz@gmail.com

B nocnennee BpeMs BblieneHUE peako3eMenbHbIX MeTaioB (P3M) u3 neogumoBoro
MarHura MIMPOKO uccienyercs. Hamu moka3aHo, 4TO OTXOJ JKECTKOTIO JHMCKa KOMIIbIOTEpa
conepxkut 25.41% ueomuma, 64.09% xene3a u <<1% O6opa. [l nanbHEWUIET0 BHIICICHUS
PEKO3EeMENbHBIX METaNIOB MPOBEACHO KUCIOTHOE PACTBOPEHHE MAarHUTa B OTKPHITOM U B
3aKpBITON cucTeMax. B o0omx crmoco0ax pacTBOPEHHS MCIOJB30BaIM KOHIIEHTPUPOBAHHYIO
a30THYI0 KuciotTy. Jljisd ynalieHus jkeje3a B COCTaBe MarHMWTa MCIOJIb30BalU IABEJIEBYIO
KHCJIOTY W OCXIaJId B BHJIC OKcalaTOB B o0omx ycinoBusx. [lo pesynprary merona ICP-MS
MOKAa3aHO, YTO B OCAJIKE COJEpKaHWS HEoquMa M jkeye3a cocTaBisioT 24.66% u 0.06%
COOTBETCTBEHHO. JTO TMOKA3bIBAET, YTO >KEJIE30 MOYTH IMOJIHOCTBIO Tepemies K (QuibTpary.
[Tocrne BbllIeNauuBaHUs TPOBEACHO SKCTPAKIUMOHHOE BbiaeneHue P3M ¢ OuHapHBIM
skcTparenToM Ha ocHoBe [DODGAA][DBA] B kepocune u [D2ZEHPA] [DBA] B xoMHaTHO#
TeMIeparype.

KuioueBble c¢ji0Ba: KUJIKOCTHAs HKCTPAKIMs, OMHAPHBIM ASKCTPAreHT, HEOIUM, MPa3eoauM,
JTUCTIPO3U, HEOJUMOBBIN MarHuT, JIEKTPOHHBIM 0TX0/

“ORCID: 0000-0003-3711-8793
“Google Scholar: https://scholar.google.com.co/citations?hl=ru&pli=1&user=VteaNisAAAA]
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UccnepoBaHue aHanUMTUYeCKUX BO3MOXHOCTEN
PEeHTreHOCNeKTparibHOro aHanu3a BbICOKO3HTPONMMUHOWN KepaMUKKU
Ha ocHoBe P3M

Apxunenxo A.A., bapanoseckas B.b.

Hncmumym obweti u neopeanuueckou xumuu umenu H. C. Kypuaxosa Poccuiickoti Axademuu
Hayx (MOHX PAH), 2. Mocksa

alexandra622@mail.ru

Brictynienue OyAeT TMOCBSAIIEHO pe3yJbTaTaM HCCIICAOBAHHMS aHAIUTHUYECKHUX
BO3MOXKHOCTEH PEHTTEHOCIICKTPATHHOIO aHAIM3a BBICOKOHTPONMIHONW KEpPaMHUKH COCTaBa
RE3sNbO7, rae RE — 3-5 P3M (Ho, Er, Tm, Yb, Lu, Y) B s5xBratomMHOoM cooTHOIIeHHH. Ocob0e
BHUMaHHE YAEICHO MpodIieMe orpeiesieHust HecKoJIbKkux P3M B onHOM 00pasiie CBSI3aHHOI cO
CHEKTPaJIbHBIMH HaJIOKEHUSIMU. By IyT mpecTaBlieHbl pe3yibTaThl HCCIEA0BAaHUS 10 BHIOOPY
YCIIOBUH PEHTTEHOCIICKTPAIHHOTO aHallM3a, TaKhe KaK Chjla TOKa PEHTICHOBCKOW TPYOKH,
BpeMs SKCIIO3UIINH, JUTMHA BOJIHBI CIIEKTPAIbLHOMN JIMHUM M KpUCTaUI-aHAIM3aTop. B mokiane
OyIeT TpeICTaBICHO CpaBHEHHWE CIIOCOOOB KOJIWYSCTBCHHOTO OIPENCICHHS IEICBBIX
KOMIIOHEHTOB: MeTOJ (yHIaMeHTalbHbIX MapameTpoB (M®II) B pa3nuuHbIX BapHalusiX,
MOCTPOCHHUE TPAJAUPOBOYHON 3aBHCHUMOCTH. MTorom pokiana Oynmetr wHOpMaus o
METPOJIOTHUECKON OIIEHKE MOJyYEeHHBIX PE3yJIbTaTOB U anmpoOais METOJUKH Ha peambHBIX
00BCKTaX.

104


mailto:alexandra622@mail.ru

S-,N-coaepxawme copbeHTbI ANs AyroBoro aToMHO-3aMUCCUOHHOIO
aHanunsa coeavHeHUN peaKo3eMernbHbIX 3JIEMEHTOB

Apxunenxo A.A., Kopomkoea H.A., lleguenko A.C., bapanosckas B.b.

Hncmumym obweti u neopeanuueckou xumuu umenu H. C. Kypuaxosa Poccuiickoti Axademuu
Hayx (MOHX PAH), 2. Mocksa

alexandra622@mail.ru

CrekTpaJIbHBI aHAIM3 MaTEPHAIOB Ha OCHOBE PEIKO3eMENbHBIX 3eMeHTOB (P3D)
OCIIO’)KHEH MHOTOYHUCIICHHBIMH UHTEP()EPEHIMSIMHI U CYIICCTBEHHBIM MAaTPUYHBIM BIIUSHUEM.
B ciyuasix, korjja 4yBCTBUTEIHLHOCTH METO/Ia HE XBATAET sl ONPEIETICHUS LEJIEeBbIX TpUMeceit
Ha HU3KHX YPOBHSX, NMPHOEraloT K METoJaM pas3ieiieHus M KOHIeHTpupoBaHus. OcoObii
UHTEpeC NpeacTaBisiioT S-,N-comepikariue copOeHThI, CIOCOOHBIE HM3BJIEYb W3 PacTBOPOB
MIUPOKUK TEpeYeHb AaHAJUTOB OJIarojapsi BO3MOXKHOCTH OOpa30BaHHUs KOMIUIEKCOB CO
MHOTUMHU 3JIeMEHTaMu (MHOTAAa [l STOr0 HEOOXOAMMO BBEJIEHUE JOMOJHUTEIBHBIX
pearenToB). CuHTE3 COpOEHTOB OCHOBaH Ha HACBIIIEHMHM Ta3000pa3HbIM CEPOBOJIOPOIOM
napadopmanpaeruga U QopMmalibaeruia B MPUCYTCTBHH aMUHOB. [lodyueHHBIE COPOEHTHI
OBLIM IpOaHAIM3UPOBAHBl METO/JAMU CKaHUPYIOIIEH 3JE€KTPOHHON MHUKPOCKOINHU, SIEPHO-
MarHUTHOTO pe30HaHca, HWH@pakpacHOW crekTpockonuu. OLEHEHb HX COPOIMOHHBIE
BO3MO>KHOCTH KaK B BOJHBIX PacTBOpax, TaK U B Pa3JIMYHbBIX PEIKO3EMENIbHBIX MaTpULIAX.

[lepcrieKTUBHBIM SIBISIETCS PSAMOM aHAIHU3 COPOIIMOHHOTO KOHIIEHTpaTa MPsiM JyTroBOU
aTOMHO-3MHCCHOHHON criekTpomerpued (JJADC). BwIOpaHbI yCIIOBHS JyroBOTO aHAJM3a,
TaKHMe KaK: aHAJIUTHYECKHUE JIMHUU, KOHPUTYpalus dIeKTPoa, Macca HaBECKU, COOTHOILICHUE
poObI ¢ TPaUTOBBIM MOPOIIKOM, HOCUTEIb, PEKUM Pa0OTHI T€HEPATOpa, MEKIIEKTPOIHOE
paccTtosiHue, BpeMs SKcrmo3unuu. M3ydeHbl (U3MKO-XMMHUYECKHE OCHOBBI (OPMHUPOBAHUS
AQHAINTUYECKOr0 CUTHAJIA 1IeJIEBbIX MTpuMecel. Onucana pazpaboTka METOAMYECKOI0 0IX01a
K IIpeIBapUTEIHLHOMY COPOIIMOHHOMY KOHIIEHTPHPOBAHUIO IPUMECEH B MaTepHaiaX Ha OCHOBE
P35 u nmanpHelimeMy mpsMoOMy JIYTOBOMY aTOMHO-DMHUCCHOHHOMY aHalM3y COPOLIMOHHOTO
KOHIIEHTpAaTa.

Uccneoosanus nposoounuce ¢ ucnoavsoganuem odopyoosanus L[KII OMU HOHX
PAH. Hccneoosanue evinonneno 3a cuem epamma Poccuiickoeo HayuHoeo ¢onoa (npoexm

MNe 20-13-00180-71).
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UccnepgoBaHuMe reonorm4eckux o6 LeKToB U PyAHOro CbipbA
PeHTreHOBCKMMN MeTOAaMU aHarin3a

baxeanos A.C., baxsanosa E.B., Apxunos C.H.
000 «3kpocxumy, e. Cankm-Ilemepbype
Bakhvalov@ecohim.ru

I'eonornueckre 0OBEKTHI SABJIAIOTCS CIOKHBIMU 00BbEKTaMU aHanu3a. MIx coctaB MOKeT
U3MEHATHCS JOCTATOYHO CHIJIBHO B 3aBUCMMOCTH OT Tuma. K ToMy ke wuccienoBarenn
IPECIENYOT Pa3Hble LENH, IOITOMY U 3a7a4d MOTYT ObITh pa3HbIMH. BoJbIIoe KOIUYECTBO
uHpOpMALIUU Ui TaKUX OOBEKTOB MOXKET OBITh MOJYYEHO C TOMOIIBIO PEHTI€HOBCKHX
MeToJ10B aHanu3a. OguuM K3 HampasieHuil nestenbHocTd OO0 «OKPOCXUM» sBasercs
IPOM3BOJICTBO AHAJIMTUYECKOTO 00OpyIOBaHHMs, paboTa KOTOPOTO OCHOBaHAa HAa MeETOJax
PEHTI€HO(UIyOPECLIEHTHOTO U PEHTI€HOAN(DPAKIIMOHHOIO aHAIN3a.

Camas pacmpocTpaHeHHasl 3ajada IpU HCCIEIOBAHHU T€OJIOTUYECKUX OOBEKTOB —
olpeieNIeHue 3JIEMEHTHOro cocTaBa. Kak yske OblUIO cKa3aHO BBILIE, B COCTaBE TOPHBIX OPOJ
IPUCYTCTBYET OOJIBIIOE KOJMYECTBO DJIEMEHTOB B IIMPOKOM JUana3oHe KoHIeHTpauui. [Tpu
9TOM MHTEpEeC MpPEJCTaBIsAET HE TOJbKO OCHOBHBIE KOMIIOHEHTHI, HO M MHKpomnpumecu. Ha
pUMepe OCaJOYHBIX TOPHBIX TOPOJ TOKa3aHa BO3MOXHOCTH OIPENENICHUS Pa3IUYHBIX
3JIEMEHTOB B MHHEPAJIbHOM ChIPbE, UCIOJIb3YEMOM Il CTEKOJIbHON MPOMBIIUIEHHOCTH HA
pentrenogyopecuenTHOM criektpomerpe DKPOC XRF 9710 PEARL. Ocobenno cremyer
OTMETHUTh IPOrpaMMHOE OOecleueHue, BKIIIOYAloIlee AONOJIbHUTEIbHbIE MaTeMaTHYEeCKHUE
QITOPUTMBI, TIO3BOJISIONINE yYUTHIBATh HE TOJIBKO MATPUYHBbIE YPQEKTH, HO M ONPENEIIATh
JIOTIOJIHUTEIIbHBIE TAPAMETPhI, HAIIPUMEpP 30JIbHOCTb.

Bo MHOrHX ciy4asix 2J1€MEHTHOTO COCTaBa HEAOCTATOYHO JJISl UCCIIEAOBAHMUS TOPHBIX
nopoJ. bonbiioe 3HaueHue okxaspiBaeT TO, Kakue (a3l NpUCYTCTBYIOT. IlogoGHyro
UH(POPMAIIAIO MOYKHO TTOJYYHTh MTPH U3MEPEHUAX HA PEHTTEHOBCKHUX AU(PAKTOMETpaxX CEpuu
OKPOC XRD 9500/9510. Hanuuue 6a3bl JaHHBIX MO3BOJISET MJIEHTU(DULIUPOBATH pa3HbIe
¢a3e1. PazpaboTaHbl METOINKH KOJIMYECTBEHHOTO ONpeiesieHust (pa30BOro cocrasa.

Crenyer OTMETUTh, YTO TOPHBIE MOPOABI HE OJHOPOAHBI [0 CBOEMY cOCTaBy. B psne
ciydaeB TpeOyercss TPOBOAMWTH JOTOJIHUTEIBHYIO MPOOONOATOTOBKY [UIS  IONyYEHHS
npecTaBuTeNIbHOM MpoObl. Ho MHOra npeacTaBiser HHTEpeC UMEHHO MUKPOBKIIIOYEHHUS, UX
COCTaB U ToJioKeHHne. V1 B 3TOM ciydae HauOOJBIINNA MHTEPEC MPEJCTABISIOT PE3yIbTaThI,
NoJIy4eHHble Ha peHTreHoBcKoM MukposoHae XRF 9720 STINGRAY. Ero ocob6eHHOCTBIO
SBJISIETCSA BO3MOXKHOCTh CKaHUPOBAHMSI IOBEPXHOCTH U MOJIy4YEHUH UH()OPMAIMK O COCTaBE B
KOKIOW TOYKE NOBEPXHOCTU. Pe3ynbTaThl H3MepeHH Ha MHUKPO3OHJE MOTYT ObITh
UCIIOJIb30BaHbl, HAIPUMED, I U3yUEHHs] MUHEPaIoo0pa30BaHMsL.

Crnemyer oTMETHTB, 4TO paboTa Ha peHTreHoBckux mudpakromerpax XRD 95XX,
pertreHoduyopeciieHTHbIX — crekTpomeTpax XRF 9710 PEARL u peHTreHOBCKHX
mukpo3oHgax XRF 9720 STINGRAY mpocta u 3KcIpeccHa, BO3MOXHA 0e€3 TpPOBEIACHHS
JIOTIOJTHUTEIILHON MPOOOIIOATOTOBKH.

Kak mokazaHo BbIlIe, TU(GPAKTOMETPHI M PEHTTEHO(ITYOPECIEHTHBIE CIEKTPOMETPHI
JIOTIONTHSAIOT JIPYT ApyTa U MO3BOJIAIOT JaTh MOJHYIO KapTUHY cocTaBa oOpasua. OHO MOXeT
OBITH MCIIOJIE30BAHO KaK JIJISl UCCIIEIOBATEIhCKIX Pab0Tax B MHCTUTYTaX U YHUBEPCUTETAX, TaK
U JUTSI KOHTPOJISE Ka4eCTBa BXOJIHOTO CHIPhsl HA POM3BOJICTBEHHBIX OOBEIMHEHUAX U 3aBOJIaX.
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NprmMeHeHne TepMOaNHAMMNYECKOro MoAeNnMpoBaHNA
ana ontumunsauum UCIN-A3C onpeneneHus ceneHa u tennypa
B MeTannypruyeckmx marepmanax

Benoseposa A.A.*?, Maiioposa A.B.*?, Bapouna M.H.*?

YUnemumym memannypeuu Ypanscrkoeo omoenenus Poccutickoti akademuu Hayx,

2. Examepunbype

2Vpanwvekuil pedepanvhbiil ynusepcumem umenu nepeozo Ilpesuoenma Poccuu b.H. Envyuna,
2. Examepunbype

aa_belozerova@mail.ru

MeTtoa aTOMHO-’MHUCCHOHHOW CIIEKTPOMETPUM C WHAYKTUBHO-CBS3aHHOW IIa3MOMH
(UCIT-ADC) obnamaer psaoM JOCTOMHCTB — 3TO AIKCIPECCHOCTh M3MEPEHMM, MPOCTOTa
IPaAyUpOBKU, IIMPOKUN JIMHEHHBIH JHMara3oH OIpelesseMblX KOHLeHTpauuid. OgHako
3HAUMTENbHBIN BKIad B norpemHocTs pesyibTatoB MCII-ADC ananu3a BHOCAT cTaauu
HOJArOTOBKM MpOOBI, BIMSHME HAa HMHTEHCUBHOCTb JMHUM MHMKPOKOMIIOHEHTOB BBICOKHMX
KOHLEHTPAallUi MaKpOKOMIIOHEHTOB NPUCYTCTBYIOLIUX B AaHAIU3HPYEMOM pacTBOpE, IOCIe
Pa3IOKEHUs] METAJUIypPrMYecKuX MarepuanoB. ONTHUMH3ALUIO  YCIOBHM XHMHYECKOM
noarotoBku 1pod k HWCII-ADC  aHanmu3y MOXHO, 3HAYUTENBHO COKpPAaTUB 00bEM
MaTepUAIOEMKUX  HKCIEPUMEHTAIbHBIX  MCCIEOBAaHUM, MPOBOJUTE C  IOMOIIbIO
TepMoauHamMuueckoro MmoaenupoBanus (TAM). Jlns 3TOro MCHOIB3YIOTCS MPOrpaMMBbl
pacyera MHOTOKOMIIOHEHTHOT'O BBICOKOTEMIIepaTypHOro paBHoBecuss tuna «HSC» wu
«Terra» [1]. Llenpto manHOM paboOTHl OBLIO ¢ HMcHoOib30BaHHeM TJIM H3y4YyuTh MaTpUYHBIC
CHEKTpaJIbHbIE M HECHEKTpaJbHbIE IMOMEXHM OT MAaKpPOKOMIOHEHTOB Ha HHTEHCHBHOCTb
HauOosee YyBCTBUTEIbHBIX CIIEKTPaIbHBIX JUHUN Se n Te U 3KCrIepuMEHTAIBbHO TPOBEPUTH
HOJIyYEeHHBbIE PE3YJIbTATHI.

B pesynprare nposeneHHblx T/IM pacueToB M SKCIEPUMEHTOB YCTAaHOBJIEHO, YTO
B HU3KOTeMIepaTypHoit obsactu miasmbl  (4000-6000 K) nHaGmronaroTcss MaTpUuHBIE
HECTICKTpalibHbIC MoMexu Ha JimHuu ceneHa (Se 1 196.026, Se 1 209.980, Se | 203.279, Se |
207.479 um) ot Cr (mpu coaepkanue xpoma > 50 mr/am®), a na muauu temtypa (Te 1200.202,
Te1208.116, Te 1 214.281, Te 1214.725, Te 1 238.326 um) He nHabmogatorca. Haubonbiiee
CIEKTpalibHOe HanokeHus: HabmomaroTcs Ha nuauu oT Cr: Se | 203.980, Te | 200.202, Te |
214.725, Te 1 238.326 um, ot Mo: Se 1 207.479, Te 1 214.725, Te 1 238.326 um, ot W: Se |
196.026, Se 1206.279 u Se 1207.479, Te I 214.725, Te 1 238.326 um, ot Fe: Te 1 238.326 um.
Takum oOpazom npsimoe MCII-ADC onpenenenue coaepkaHue MUKpONpUMeEcEei celeHa U
TeJITypa B MaTepHaiax ¢ BBICOKMM coaepxanueM Cr, Fe, Mo, W HeBo3MOkHO 1 TpeOyeTcs ux
IpeJIBapUTEIbHOE OTJEIEHHE OT MAaKpOKOMIIOHEHTOB. B pabore [2] Hamu Obuta pazpaboTaHa
npoleaypa pas3aeieHus celicHa U Teiutypa ¢ makpokommnonentamu (Co, Ni, Cu, Fe, Cr, Mo u
W), xoropast ycniemHo npumeneHa juisi nocnenyromiero MCIT-ADC onpenenenust ceneHa u
TEJUTypa B METAJUTYPTUUYECKUX MaTepHaax.

Paboma evinonnena npu gunarncoeoti noddeprcke PH® (npoexm Ne 23-23-00138).

bubnuocpagpuuecxue ccoiiku
1. Maiioposa A.B., [Teuntiesa H.B., lllyusie K.1O., Bynakos A.B. // Ananutrka u KOHTPOJIb.
2014. T. 18. Ne 2. C. 136-149.
2. MaitopoBa A. B., benozepoBa A. A., bapauna M. H. // )Xypuan aHanTUTHYECKON XUMHH.
2021. T.76. Ne 8. C. 691-700.
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NMpumeHeHMe okcnaa BUCMyTa B NPOOGMPHOM aHanu3e U NPoGUpPHOM
KOHLIEHTPUPOBaHUU

byxounoep I'.JL
000 «Cubupckue Ananumuueckue Cucmemoly, 2. Kpacrnoapck
glb@sas24.ru

[Tpu onpenenenun Au, Ag, Pd, Pt B cambix pazHooOpa3HbIX MaTepuanax, B OCHOBHOM,
UCIONB3YIOTCS NMPOOUPHBIA aHAIM3 WU, C ILEJIbI0 IOJY4YEHUS KOpOJbKa, COJEpKallero
nparonennbie Metausl (M), mpoOupHOe KOHLIEHTPUPOBAHHE B COYETAHUM C PA3TUYHBIMU
MHCTPYMEHTAJIBHBIMA METOIAMH.

@OyHpaMeHTaTbHBIMU  IIpOOJeMaMy  MPOOMPHOTO  aHaIM3a MM IPOOUPHOTO
KOHLEHTPUPOBAHHUS SIBJIAIOTCS: IIPU HU3KUX cofepxkaHusax JIM — puck norepu KopoJibKa, IIpu
orpeneneHnu OonpmMX coaepkanuii JIM — BblneneHne HWHIUBUAYATBHBIX (QOpM UIs
IrPaBUMETPUYECKOI0 WIM TUTPUMETPUUECKOIO aHAJIN3A.

3anaya omnpeneneHuss Makpokoaudects /IM sydiie Bcero pemaercss METoJJOM aTOMHO-
SMUCCHOHHON CIEKTPOMETPUU C HHAYKTHUBHO CBs3aHHOW tuiazmont (ADC-UCII) ¢
IrpayupOBKOM 110 OTHOUIEHUAM KOHILIEHTpALUN, KOTOPBIM IIPEBOCXOAUT IO CBOEH TOYHOCTH U
ce0eCTOMMOCTH POOUPHBIN aHAIU3 — 3@ CUET UCKIIFOUEHHS U3 OOIIel MOrPeIHOCTH aHaAIN3a
NOTPEIIHOCTH B3ATHS HABECKUM U JIOBEAECHMsI o0beMa, a Takke Iepexoja B N-MEpHOE
IIPOCTPAHCTBO I'PalyupPOBKHU U N-MEPHOE ITPOCTPAHCTBO IIOTPEIIHOCTH.

Jlia onpeneneHust HU3KUX conaepxkanuil JIM paspaboran crnoco0 KyrneaupoBaHHUsS Ha
BUCMYTOBBII KopoJiek Maccoit 50-100 mr. B muxrty miis npoOupHo# minaBku godasisitoT 500
mr Bi2Oz, nony4aroT BepkOIieii U MpoBOIAT HEMOIHOE KyTenrupoBanue. [1omydeHHbIi Kopoiek
PacTBOPSAIOT B MOJMIIPOIIMIIEHOBBIX IpoOupkax npu Temieparype 90°C B 2 sramna: cHavaja - B
2 cm® HNO;3 (1:1), 3atem ¢ no6asnennem HCl. OkoHuUaTenbsHO TOBOAAT 00BeM pacTBopa 10 10
MJI BOJIOM M aHAIM3HUPYIOT noiydeHHbId pactBop meronoM ADC-UCII ¢ rpaxynpoBkoi 1o
OTHOUIEHUSIM KOHLEHTPALUH, UCTIOIb3YsI BACMYT B KaUECTBE OCHOBBI.

HccnenoBanus MokKaszainy, 4TO NPU HCIOJB30BAHUU B COCTABE IIMXTHI CBHUHIIOBOIO
riieta (PbO) maccoit 50 r u BioO3 maccoii 0,5 T, cogepikanue Bi B koposbke Tpu aHAIH3E Py
¥ XBOCTOB 00OTallleHHsl COCTaBJIsIeT: pH Macce Koposbka MeHee 50 Mr - 97-99%; npu macce
koposbka oT 50 10 100 Mr — 90-97%; ipu macce kopoisbka ot 100 mr 10 150 mr — 75 - 90%.
[TporcxoauT cymecTBeHHOEe 00OorameHue Kopojiabka BUCMYTOM: ¢ 1% B MCXOAHOH MIUXTE H,
COOTBETCTBEHHO, B BepkoOIiee, 10, paktuuecku, 99% - 3a cuet 6ojiee HU3KOTO JABJICHUS MTapOB
BUCMYyTa npu Temrneparypax kynenuposanus — 900 -950°C u Gosee HU3KOM OKHUCISIEMOCTH
MeTaJljia — [0 CPAaBHEHHUIO CO CBUHIIOM.

BucmyT, B kadectBe kosuiekTopa J[M, mMMeeT 3HAuUMTENbHBIE INPEUMYILIECTBA II0
CPaBHEHUIO CO CBUHIIOM, KOTOPBIH MMEET OrPaHUYCHHYIO pacCTBOPUMOCTh B pacTBopax HCI.

Bricokuii koapduuueHT KoHUEeHTpupoBaHus JIM B BHCMYTOBOM KOpOJBKE C
MOCEAYIOIUM PACTBOPEHUEM 00€CIIEeUNBACT HUKHIOIO TPaHUILY ONPEAEIieMbIX COJAepKaHUN
Au, Pd, Pt na yposre 0,001 r/t.

BoinosHeH aHanM3 reosIoTMYecKuX 00paslioB, Pyl M XBOCTOB OOOTalleHHs] TOpPHO-
oOorarturtenbHbIX KoMOMHaTOB Kazaxcrana u Y30ekucrana.
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NMpeumylecTBa N orpaHMyYeHNs1 NPSIMOro aHanu3sa TBEPAOU
cdpakumm cHera MeTo4oOM aTOMHO-3MUCCUOHHOMN CNEKTPOMETPUMU
C AYroBbIM pa3psaaom

Bacunvesa U.E., [llabanosa E.B.
Hucmumym eeoxumuu um. A.I1. Bunoepadosea CO PAH, 2. Upkymck

vasira@igc.irk.ru

C HeATenpHOCTBIO NPENNPUATHI TEIUIODHEPreTHKH, METAJIIyPIHMHM, XUMUYECKOW U
HEPTEXUMHUYECKOW MPOMBIIUICHHOCTH, CTPOHMHIYCTPUM W IPYTUX TPOU3BOJCTB CBSI3aHO
HOCTYIIJIEHHE B aTMoc(epy a’po30Jei, 3arps3HsomuX NPUPOIHbIE Cpelbl (BO3AYX, MOUBBI,
BOJAY M JOHHBIE OTJIOXKEHMs) ONM3NIexkalux TeppuTopuil. B permonax, rae ycTrolumBbIi
CHETOBOM IIOKPOB COXPAaHAETCS B TEUCHUE 3MMHUX MECSLEB, Ul OLEHKH MHTEHCHBHOCTH
TEXHOTCHHOM  a’pO30JIBHOW  HArpy3KM OJKOJIOTMYECKMH  MOHUTOPHHI  IIPOBOAAT  C
UCIOJIb30BaHUEM OTOOpa Mpo0d cHera — CHEroreoxuMuyeckas cbhéMmka. H3yuenue
BELIECTBEHHOI'O U JIEMEHTHOI'O COCTaBa TBEPJOr0 OCa/Ka CHETa MO3BOJISET OLIEHUTh YPOBEHb
HEraTUBHOI'O BO3ACHCTBHS MNPEANPHUATHM Ha COCTOSHME OKpyXaroieWh cpensl. Hampumep,
a’p030J1b TETJIOIHEPTeTUUECKUX CTAHIIUN COCTOUT U3 YACTHI] 30JIbI OT CKUTaHMSI B KOTJIAX YIS
WINA Ma3yTa, HECTOPEBILUX YIJIEPOAUCTBIX (ppakiuii, a TaKkKe MUHEpalIbHbIX (ha3 MPUPOHOTO
¥ TEXHOTCHHOTO MPOUCXOKICHHsI. BRIOPOCH MpennpuaTuii allOMUHIEBON TPOMBIIIJICHHOCTH
COJIep’KaT TOHKOJIMCIIEPCHBIE YACTUIbl OKCHJIOB aJIIOMUHUSA, KpeMHUs, KpuoiauTta U T.1. K
HAKOIUICHUIO TMPUPOJHBIX MHUHEPAIbHBIX COEAUHEHMII B CHErOBOM IIOKPOBE IPUBOJIUT
BETPOBas pO3Hsl I10YB.

[TpoOs1 cHera mociie TastHUS B JIAOOPATOPHBIX YCIOBHUAX (DUIBTPYIOT VIS OTICIICHUS
tBEépAo (pakiuu cHera (TOC) — HepacTBOpUMBIX BOAHBIX (a3 aTMOChEpHBIX a’dpPO30JICH.
Macca ordunsTpoBaHHOM TBEPAOH (Da3bl CHETOBEIX MPOO OOBIYHO COCTABISAET OT HECKOJIBKUX
MUJUIMTPaMMOB (Ha IUIOIIAAAX C MUHUMAJIBHON TEXHOT€HHOM Harpy3Koii) 1o 1-2 r (171 cuinbHO
3arpsi3HEHHBIX TeppuTopuil). Hebonbias Macca mpod M MPUCYTCTBUE MJIOXO PACTBOPUMBIX B
MHUHEpAJIbHBIX KHUCIOTaX COeAUHEHUH ocioxHseT aHanu3z TOC mertomamu, TpeOyroMMHU
nepeBefieHus: mpod B pactBop. [loatomy npsimoit ananmuz TAC ¢ uCmonb30BaHUEM JTyTOBOM
aTOMHO-’MHUCCUOHHOW CHEKTPOMETPUHU, 00ECTICUNBAOLINI OJHOBPEMEHHOE ONpeAeIeHHUE 10
40 s1eMeHTOB, UMEET OUEBH/IHbIE TPEeUMyIIecTBa. Pa3zpaboTaHbl METOIUKN OJTHOBPEMEHHOTO
OTpeNieIeHus] Makpo- M MHUKPOIJIEMEHTOB, a TakXke (Topa METOJOM JyroBOW aTOMHO-
HYMHUCCHOHHOM CIIEKTPOMETPUU C MHOTOKAaHAJIbHBIM PErHCTPATOPOM SMUCCHOHHBIX CIIEKTPOB
MADSC B UMHTETpaJIbHOM M CUUHTWUIILMOHHOM pexumax. g rpaJlyMpOBKH METOIUK
UCIOJIb3YIOT CTaHJApTHBIE OOpa3lbl COCTaBa 30JIbl PHEPrETUUYECKUX YTJIEH, MOYB, TOPHBIX
OpOJ, U KOMIUIEKTHI MHUKpOIpUMece Ha TIpaUTOBOM KOJJIEKTOpE, a TaKXe YUCTbIe
COEIMHEHUS aTIOMUHUS U KpeMHHs. Jlnama3zoHbl ompenenseMbIX COJAEp>KaHUN COCTABIISIOT
n-10® — 10n % wmac. J{ns pacliMpeHHs MATIA30HOB ONpEETeHHs MaKPOIIEMEHTOB
UCIOJIB3YIOT TPYIIbl aHATUTHUECKUX JIMHUNA Kaxkaoro aHanuta. llpu ompenenenun ¢ropa
UCTIOJIb3YIOT MHOTOMEpPHBIE I'PaIyHUpOBKH, OOECIIEUMBAIOIIME YUYET MATPUYHBIX BIUSHUNA U
CHEKTpaJIbHbIX MoMeX. OrpaHnYeHHeM MeToja AYTOBOM aTOMHOW CIIEKTPOMETPHUU SIBISETCS
HEBO3MOKHOCTB onpeziesieHus cepsl 1 xjopa B TOC. KoHTpobs MpaBUIBHOCTH BBIMOIHSIOT 110
croco0y CTaHAAapTHBIX J00aBOK BEIIECTBA U3 KOMILJIEKTOB MUKpOIpUMECEH Ha rpaguTOBOM
KOJIJIGKTOPE K aHAJU3UPYyEeMbIM MpoOaM, a TakKe MO pe3ysibTaTaM aHajiu3a 3auppoBaHHBIX
CTaHJapTHbIE OOpa3lpl cocTaBa 30JbI M MOYB. CpaBHEHHE aTTECTOBAHHBIX M HaWJEHHBIX
3HAUEHUN COJAEP)KAHUM DJIEMEHTOB CBUAETEILCTBYET O JIOCTH)KEHUHU YIOBIETBOPUTEIBHON
MPaBWIBHOCTHU Pe3yJbTaTOB aHanu3za TAOC MeTo0M aTOMHO-3MUCCUOHHOW CIEKTPOMETPHH C
JyTOBBIM Pa3psiiOM.
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Koppekuus hoHOBOro curHana B Macc-CnekTpomeTpumn

C UHAYKTUBHO CBAI3aHHOM NJIa3aMoM B peXumMe AeTeKTUPOBaHUA
oTAernbHbIX YacTUL, NP aHanu3e HaHO4YacTUL AMOKCUOa TUTaHa
B KOCMEeTU4eCKOW npoayKumum

Tanuykas O.A.2, Temepoawes 3.A.1, Bonvuwoe M.A.2
LKy6anckuii 2ocyoapcmeennviii ynusepcumem, 2. Kpacnooap
2Unemumym cnexkmpockonuu PAH, 2. Mockea
o.a.gal@yandex.ru

OTHOcCsimuecss K Tpynne NOTEHIMAIbHBIX KaHIEPOT€HOB HAHOYACTHIIBI JTMOKCHIA
TUTaHa TPeOYIOT KOHTPOJS COAEPKAHHUA B KOHTAKTHUPYIOUIMX C YEJIOBEKOM TOBapax M
IPOAYKTaX, B TOM YHCIIE — KOHTPOJIS pa3MepoB yacThil. Macc-ClieKTpoMeTpus ¢ HHAYKTUBHO
CBSI3aHHOM IJIa3MOM B peKUMe JIeTeKTUpOBaHUs oTAenbHbIX yacTull (SP-ICP-MS) no3Bosnser
IIPOBOJIUTH OJJHOBPEMEHHOE ONpECIICHIE KOHIEHTPAIMH, Pa3MEPOB YaCTHII, pAaCTIPEICICHNUS
yactuil no pasmepaMm. SP-ICP-MS - skcrpeccHbIi U XOpOIIO BOCIPOU3BOAUMBIN METOL
aHaM3a pa3MepoB HAHOYACTHUII, MMO3BOJISIOUIMNA MPOBOIAUTH PErHCTPALUIO OOJIBIIOrO Yucia
HAHOYACTHI] JMOKCHIA THTAaHA 32 KOPOTKOE BpeMs. TeM He MeHee, aHaau3 HaHOYACTHI]
JVOKCHAa TUTaHAa HM3-32 BBICOKOTO (POHOBOTrO CHTHaJlla M TPeOOBaHMI K ONTHMAaJIbHBIM
YCIIOBUSIM JACTEKTHPOBAHUS MPECTABIIAET CIOKHYIO 3aa4y.

B pabore paccmorpensr ocobennoctn SP-ICP-MS-ompenenenuss  pasmepos
HAHOYACTHI] JUOKCHJa THTaHAa B KOCMETUYECKOW MPOIYKIMH B PEKUME NETEKTUPOBAHUS C
MIDIHCEKYH/IHBIM BPEMEHHBIM paspemieHrneM. DOHOBBIA CHTHAN MPH aHAJIM3€ HAaHOYACTHUIL
JTUOKCH/Ia TUTaHa B 00pa3Iax KOCMETHYECKON MPOAYKIIMH MPU MUJLTUCEKYH/THOM BPEMEHHOM
pa3peuieHny PErUCTPUPYETCS B KaKJIOM WHTEpBAJIC HAKOIJICHWS CUTHAJIA M OMpPEICIseTCS
(GOHOBBIM  cOfiepKaHHEM pacTBOPEHHOW (OpMBI THUTaHa U €ro HHTEPPEPEeHTOB B
JEMOHU3UPOBAHHOW BOJE, HpU 3TOM (OHOBBIM CHTHalI KOCMETHYECKOH MaTpHIIbI
KOMIIEHCUpyeTcs pa30aBieHreM oOpasna. OrTMedeHo, 4TO (DOHOBBIM CHUrHal BHOCUT
3HAYUTEIBHBIN BKJIQJ B paclpelelieHHe CUTHAJIOB oOpa3la W 3aBUCHT OT YCIOBHU
JIeTeKTupoBaHus. HanoxxeHue pacrpeneneHuil curHaioB ¢GoHA W HAHOYACTUIl JUOKCH]IA
TUTaHA TAK)KE OCIIOKHSET OIpeNeIeHHue MOPOTOBOTO 3HAYCHHs (POHOBOTO CHUTHAJA IJISI €T0
koppekuuu. CTanaapTHas poleaypa Koppekiuuu (OHOBOTO CUTHANIA C UCMIOIb30BAHUEM €T0
CpPEeOHEr0  3HAUYEHWS W  HECKOJNBKHX  CTAaHJAPTHBIX  OTKIIOHEHWH  (opMmMupyer
JIO)KHOTIOJOXKUTENbHBIM  (DOHOBBII CUTHAN, JHOO TPUHUMAET CHTHAIBI HAaHOYACTHI]
JOKHOOTPHIIATEIbHBIMA B 00yacTu HanmokeHus. OmucaHa andbTepHATHUBHAS TPOIEIypa
KOPPEKIIMH HA YaCTOTY U MHTEHCUBHOCTh ()OHOBOTO CHTHAIA, KOTOpask MO3BOJISET MPOBECTH
pa3zeneHne CUTHAIOB (JOHA M HAHOYACTHI] TUOKCHIA TUTaHA B OOJIACTH HAIOXKEHUSI.

Hccneoosanus npogoounuce ¢ ucnoavzoganue Hayunozco obopyooeanus LKII
«DKronoeo-ananumuueckuil yenmpy Kybanckozo eocynugeepcumema.
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OnpepeneHue cogepxxaHua odwero docdopa B nuLLeBOMn
M KOPMOBOM NPOAYKLUM MEeTO4O0M aTOMHO-abCOpPOLMOHHON
CMEeKTPOMETPUN C INeKTPOTEPMMYECKON aToOMU3aumen

I'paues C.A., Quarunnosa FO.H., Capxanosa A.A.
Bcepoccutickuii 2ocyoapcmeenmbvlil yeHmp Kavecmed u CmaHoapmu3ayuu 1eKkapCmeeHHbLX

cpedcma 015l HCUBOMHBIX U KOPMO8, 2. Mockea
uf2000@bk.ru

B numeBoii npoxykuuu u kopmax npumensercs oosnee 10 'OCToB no onpeneneHuro
obmero ¢dochopa, mnomaBIAIOIMIEEe KOIUYECTBO M3 KOTOPBIX — KOJIOPHMETPUYECKHE,
OTJIIMYAIOIINECS MEXIy COOOH TOJBKO OCHOBHBIM PEAKTUBOM M OOJIACTHIO NPUMEHEHHS.
Opnnako onpezeneHue JaHHBIMA METOJaMHU CTAHOBHUTCS MPOOJIEMaTHYHBIM JUISL JTabOpaTOpuit
npu  OOJBIIOM TMOTOKE Tpo0, T.K KOJOPHUMETPUYECKHE METOAbl OO0NagaroT HHU3KOU
NPOMU3BOAUTENBHOCTEI0O M BBICOKOM TPY/J03aTPaTHOCTBIO 10 CpaBHEHUIO C Ooee
ABTOMATH3UPOBAHHBIMH METOAAMH MCCIIEIOBAHHMA.

Hamu Obita mpeyioskeHa yHUBepcaibHas METOHKA, TIO3BOJISIONIAsl B aBTOMAaTHYECKOM
peXHUME OTpeAeNsaTh cojepxkanue odOmero Qochopa B NHUIIEBOW NPOIYKIHMH U KOPMax
METOJIOM aTOMHO-a0COPOIIMOHHOI CIEKTPOMETPHH C IEKTPOTEPMUYECKON aTOMU3AIHEH.

JUisi OIEHKH MPaBUIBHOCTH METOAWKH HaMH OBUTM HCIOJB30BAHBI IIECTh BHIIOB
cepTu(UIIMPOBAaHHBIX 00OPA3LIOB C ATTECTOBAHHBIM COZIepKaHUEM 0011ero Gocdopa, Ha OCHOBE
MaTpHII, OTHOCSIIIIUXCS K TMHIIEBONW ¥ KOPMOBOM MPOIYKITUH.

B TabGauue 1 npeacraBieHsl pe3ysbTaThl, HOJTYYEHHBIE C HCIOIb30BaHUEM MeToaa DT~

AAC.
Tabnuya 1
Pe3yabTaThl onpeneienus oomero ¢ochopa B cepruduunpoBaHHBIX 00pa3uax
O6paser ATtTecToBaHHOE Haiineno, mr/kr
3HAYEHUE, MI/KTD (n =6, P=0,95)
Bovine Liver NIST® SRM® 1577¢ 11750+ 270 11500 + 1000
Rice Flour NIST® SRM® 1568b 1530 £40 1650 + 200
Meat Homogenate NIST® SRM® 1546a 1651 + 32 1590 + 140
FAPAS® 10168 120000 + 14400 126000 + 9700
0OCO 10-220-2016 5200 + 100 5390 + 580
Multivitamin NIST® SRM® 3280 75700 + 3200 77600 + 100

OKCIEPUMEHTAIBHBIC JIAHHBIE TIOKa3bIBAIOT BBICOKYIO CTEMEHb  KOPPESIUu
pE3yNIbTaTOB C ATTECTOBAHHBIMH 3HAUYCHUSIMHU CEPTU(UIIMPOBAHHBIX 00Pa3I0B, MOTYYCHHBIX C
HUCIIOIb30BaHUEM Halllel METOINKH.
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OnpepgeneHuve obwero Mbilwbsika B pbibe, MopenpoayKTtax u Kopmax
MeTOAO0M aTOMHO-abCcopOLMOHHON CNEeKTPoOMEeTPUHU

C aneKTpoTepmMmuyeckon atommsaumen. Moaudumkaums

M ONTUMMU3aLMA YCNOBUN NPOOONOAroTOBKU U aHanus3a.

I'paues C.A., Qununnosa FO.H., Capxanosa A.A., Tpemvsaxos A.B., Amenun B.I".
Bcepoccuiickuti cocyoapcmeennbiil yenmp kavecmea u cmaHoapmu3ayuu 1eKapCcmeeHHblxX
cpeocme 0isl HCUBOMHBIX U KOpMO8, 2. Mocksa

Grachev_s.a.1992@mail.ru

TpanuuuoHHO, AJisi OMNPENEICHUS] COJIEPKaHUSl MBIIIbsIKa B MHUIIEBBIX MPOAYKTaX
UCIIONIB3YETCSI METOJ] aTOMHO-a0COPOLIMOHHOM CIIEKTPOMETPUU C  DIEKTPOTEPMHUUYECKOI
atommzarmeir  (OT-AAC). TIpoOGomoAroToBka OCYIIECTBISIETCS C  HCIOJIb30BAHUEM
MUKPOBOJHOBOT'O Pa3JI0KEHHS B @30THON KUCJIOTE MIIM €€ CMECH C MEPOKCUAOM BOAOPOa, HO
OHA HE TMO3BOJSET IOJIHOCTHIO PAa3JIOKUTh apceHOOeTamH, H3-3a YEro OpraHuYEeCcKue
KOMIIOHEHTBI YJAJAIOTCS U3 TpadUTOBOM KIOBETHI €Ille Ha 3Tare 030JICHUS, YTO MPUBOANT K
3aHM)KEHHBIM PE3yJIbTaTaM 110 CPAaBHEHHUIO C MAcCC-CIIEKTPOMETPUEHN C UHTyKTUBHO-CBSI3aHHOM
wiazmoit (MCII-MC) [1]. UCII-MC numieH AaHHOTO HEIOCTaTKa BBUIY YPE3BBIYAMHO
BBICOKOM TeMIIepaTypbl IJIa3Mbl, HO BBICOKasi CTOUMOCTh JAHHOTO METOJia OTPaHUUYMBAET €T0
MPUMEHEHHUS BO MHOTHX JIA0OpaTOPHUSIX.

B nanHoli pabore omnuchIBaeTcsi METOJMKA, MO3BOJIAIONIAS IOJyYaTh JOCTOBEPHBIE
JAaHHBIE 110 COACPKAHHIO MBIIIBSIKA B PbIOE, MOPEIPOAYKTaX U KOPMaXx ¢ UCIOIb30BaHeM DT -
AAC. bbum BHECEHBl HW3MEHEHUS B PEAKIMOHHYI) CMECh, HCIIOIB3YEMYIO IS
MHUKPOBOJTHOBOT'O PAa3JIOKEHHUSA, a TakKe ONTUMHU3MPOBAHA TeMIepaTypHas Mporpamma
HENOCPEACTBEHHO aHanu3a. MoaupuuupoBaHHass METOJAMKAa IIO3BOJISIET  IOJIHOCTHIO
pa3’oXKUTh HaxolsuMiics B oOpa3le apceHoOETaMH M C HCIOJb30BAHHEM MEHee
JIOPOTOCTOSIIETO U OoJiee pactipocTpaneHHOro 0bopynoBanust I T-AAC nony4ars pe3yJibTar,
CPaBHMMBIH C TaHHBIMHU, 0JydyeHHbIMU ITpy nomou MCIT-MC.

ATTeCTOBaHHOE Haiineno, Mr/xr
O6pasen 3HaueHHE, HCI-MC [2] 9T-AéC (3] OT-AAC
MI/KT (n=6, P=0,95) (n =4, (Mozud.)
’ 1 P:O,95) (n:8, P:O,95)

Oyster tissue

NIST® SRM® 15666 | 00 =063 78+0,1 5,0+ 1.4 7.920,3
Fish muslce

NIST® ERM® BB422 | 127 £07 - ) 13,3+ 0,6

NRCC® Dogfish
Liver DOLT-2 16,6+ 1,1 - - 159+ 0,8

Tabmuua 1. Pe3yabraTsl onpeieneHus 00IIEero MpIbsika B CepTHPHUIMPOBAHHBIX 00pa3Iax

bubnuoepaguueckue ccolnku
1. AV.Zmoninski, T.Llorente-Mirandes, I.C.F.Daminc, J.F.Lopez-Sanchez M.G.R.Valea,
B.Welzd, M.M.Silvaad, Talanta 134, 224-231, (2015)
2.TOCT 34141-2017 IlponyKThl MUIIEBBIE, KOPMa, TPOJIOBOIBCTBEHHOE ChIphe. OmpeeneHne
MBIIIbSKA, KaAMUSI, PTYTH U CBUHIIa METOJOM MacC-CIIEKTPOMETPUH C HHAYKTUBHO-CBA3aHHON
IJIa3MOM.
3.TOCT P 53101-2008 Cpenctpa JiekapcTBEHHbIE JUIs )KHBOTHBIX, KOpMa, KOPMOBBIE T00ABKH.
Omnpenenenre MacCcoBOM JOJIM MbIIIbsIKa METOJJOM aTOMHO-a0COpPOLIMOHHON CIIEKTPOMETPHUH.

112


mailto:Grachev_s.a.1992@mail.ru

Ocob6eHHOCTU aHanun3a pacTBOpPOB, coAepKalmMX HaHOYaCTULbI,
MeTOA4OM MAacCC-CMeKTPOMEeTPUM C MHAYKTUBHO CBA3aHHOM Nyia3mMon

I'pednesa-banok O.H., Kucenesa M.C., Kyopakosa U.B.
HUncmumym ceoxumuu u anarumuyeckou xumuu um. B.U. Bepnaockoeo Poccutickou

axademuu Hayk ('EOXU PAH), 2. Mockea
grebneva@geokhi.ru

Hanowactunsr (HY) obnanaioT yHUKanbHBIMH (DU3MKO-XHMHUYECKUMHU CBOWCTBAMH.
Opnno¥t u3 raBHbIX npoOieM omnpenenenus HY sBisercs HU3KOE KOJMYECTBO 3JIEMEHTA B
JJAHHOW CTpyKType. M3 COBpEMEHHBIX CIEKTPaIbHBIX METOIOB aHan3a Bu3yanusauo HY B
pacTBopax 00ecrne4yMBaeT TOJBKO MacC-CIIEKTPOMETPHUSl C MHIYKTHUBHO CBA3aHHOMW ILIa3MOMN
(MC-UCII) B pexume equandHbIx yactull (Single-particle = SP-ICP-MS).

B nokname paccMoTpeHbl OCOOCHHOCTH aHallu3a pacTBOpPOB, coaepxammx HY,
metogoMm SP-ICP-MS. Cpenu HUX BBICIEHBI TOJATOTOBKA KOJUIOHMIHBIX PACTBOPOB TEpen
U3MepeHneM; 3aBucuMocTh onpenenenus HY ot GpoHOBBIX 3HAUECHUIA; POTIb MOJIMATOMHBIX U
MaTpPUYHBIX BIMSAHUN Ipu Buzyanuszauuu HY.

Hccnenopanus BeinonHeHbl Ha puMepe HY 3omoTta (23+2 uMm), maraeTuTa (130+£30 HM)
u marremuta. YkaszanHble HY oxapakrepr3oBaHbl METOJAAMU CKAHUPYIOLIEH 3JIEKTPOHHOMU
mukpockornuu (COM), nuHamMudeckoro paccessHusi cBera, Y ®-Bua-cnexkrpodoromerpuu u
aTOMHO-3MUccUOHHOM cniekTpomeTpun ¢ UCII.

Onpenenenne HY 3010Ta, MarHeTuta U MarreMuTa IPOBOJWIM B Pa3HbIX cpelax —
BOJIHBIX U BOJHO-OPTraHMYECKUX, ITPH Pa3HbIX 3HaueHMsX pH pactBopoB. Ha 6a3e momyueHHBIX
pe3yIbTaTOB PaCCUUTAHBI IIPEAEIIbI onpeneneHus pasmepa HY 3010ta, MarneTura u MarremMmura
B 3aBHCHMOCTH OT COCTaBa aHAJIM3UPYEMOI'0 PacTBOpA.

C uenbto u3yuenus nosenenuss HY (nerpaganus/arnmomepaiiyisi) B pa3indHbIX Cpeaax —
YHUCTbIE BOJHBIE PACTBOPHI, HUTPATHBIM U QocdaTHbIil Oydepsl ¢ qo0aBIeHHEM albOyMHHA,
TIpOBeIeHBI HCCIe0BaHus IpH Temmepatype 37°C ¢ 0T60poM NPo6 KOIIOMIAHBIX PACTBOPOB B
pa3Hble NPOMEXYTKH BpemeHH. [lomydeHHble pe3yabTaThl OYIyT HCIOJIB30BAHBI IS
nanpHeimero uydyenus noseaenus HY B Guonornueckux o0beKTax.

0.1 ppb Au_NPs MeTog 1

SEM HV: 25.0 kV WD: 1.52 mm d
View field: 121 Det: SE [ £ n

s T

] [] "

Puc. COM nzob6paxxenue Au HU. BpemeHHOE ckaHMpPOBaHUE KOJUTOMTHOTO pacTBOpA 30J10Ta
(Cav= 0,1 ar/MI).
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AHanuTn4yeckne BO3MOXHOCTU CTOSIKHOBUTENbHOU A4enku npu MC
UCI1 aHann3e BLICOKOYUCTOrO repmMaH1sa U ero okcuaa

T'vcenvnuurosa T.A., [{vieankosa A.P., Meoseoes H.C., Canpvikun A. 1.
Hncmumym neopeanuyeckoti xumuu um. A.B. Huxonaesa (MHX CO PAH), . Hosocubupck
tguselnikova@niic.nsc.ru

Macc-ciekTpoMeTpuss ¢ WHAYKTHUBHO-cBsizaHHOM mnazmoi (MC HUCII) ob6namaer
npenenamu ooHapysxenus (I10) ananutoB, MO3BOAIOMIMMU XapaKTEPU30BaTh BEICOKOUHCTHIE
BemectBa (1o 6N) 06e3 mpenBapuTENbHOTO KOHIEHTpHpoBaHus mnpumecedd. [Ipu anammse
00pa3loB CII0)KHOTO COCTaBa W PACTBOPOB C BBICOKMM COAEpPXKAHUEM OCHOBBI MOTYT
BO3HUKHYTh MOJHMATOMHBIE HHTephepeHnnn, Bo3HuKatomme B HMCII w3 KOMIOHEHTOB
pacTBOpPOB, OCHOBBI, IUIa3MooOpasyiomiero raza. Opuum u3 3(hdEeKTUBHBIX CcOCO00B
CHW)KCHHUS TTOJIMATOMHBIX HHTEP(EPESHIIHIA SBIISIETCS HCIIOIH30BAaHUE TA30HAMIOTHEHHBIX Y€K
(peakUMOHHBIX UITU CTOJIKHOBHUTEIBHBIX ).

I[Ipu MC UCII ananu3e repmMaHus WM €ro OKCUJA 3aTPYAHEHO KOJIMYECTBEHHOE
onpeieNieHue Sy, SFe, "1Ga, ®As, Y u *Zr, Tak kak 00pa3yroTcsi MEPEKPHIBAIOIINE HX
TOJHaTOMHBIE HOHBI Toif ke Macchl ((°CI*%0* u 3'CI*N*; ©ArtOH* u 3Arl8OH*; Ge°H*,
STCI®OH* n 3BArPCIH; OArBCI u BArPCIY; BGel®0™; “Gel®0* cootercTBeHHO). OTMETHM,
yro AS, Ga, Fe u V 0THOCATCS K TeXHOJOTUYECKU-BAKHBIM IMPUMECAM JIJIS1 BHICOKOYHCTOTO
repMaHuss W €ro okcuja. [IpW HCIOIb30BaHMM METOJWK aHalM3a C MPEABAPUTEIBHBIM
KOHIICHTPHPOBAHUEM MPHUMECEH BO3MOXHBI TOTEpH ITHX aHAIHUTOB (AS, Fe u V) niu BHeceHne
HEKOHTPOJIMPYEMBIX 3arps3Henuii (Fe).

B mactosmeit paGoTe s CHIDKEHUS TOJIMATOMHBIX HHTepdepeHiuil Oblia
UCIIOJIb30BaHA CTOJIKHOBHTEIbHAS sSUCHKa B PEKHME JUCKPUMHUHAIMK M0 KUHCTHYECKOU
suepruu ([AKD). fAueiiky 3anonusuu renueM. st a¢dekTuBHON pabOThl CTOTKHOBUTEIBHOM
STYEHKN ONTUMHU3HPOBAIA MHCTPYMEHTAJIbHBIC TTApaMETPhl — CKOPOCTh MOTOKA TENUs Yepe3
sa4eiiky (3 MJI/MUH) U IOTEHIHA Ha Bbixoze u3 sueiiku (-21 B). [{ns obecnieuenus Huzkux [10
AHAINTOB B CTaHJAPTHOM peXHMe paboTe BHIOMpATM ONTHMAILHO-KOMIIPOMHCCHYIO
KOHIIeHTpaluio repmanusi B pactBope (700 wmr/m). [ns storo onenwnu 3HaueHus [10 u
OTHONICHHWS WHTCHCHBHOCTEH CHTHaJla aHaIUTa K (OHOBOMY TP KaXKJIOM 3HAUYCHUU
HCCIIeTyeMOT0 TTapaMeTpa.

[TokasaHo, 9TO MPUMEHEHUE CTOJIKHOBUTEILHOM SIMEHKH IPY BEIOPAHHBIX TTapaMeTpax
no3BouisgeT onpeaenats As, Ga, Fe, V, Y u Zr B BEICOKOYHCTOM TepMaHuu U ero okcuse ¢ [10
ot 6:107° 0 1-10 % mac. Kpome Toro B cranmaptaom pexxume MC UCIT anammsa mst 45
anaiutoB (Ag, Al, Au, B, Ba, Be, Bi, Cd, Ce, Co, Cr, Cu, Dy, Er, Eu, Gd, Hg, Hf, Ho, In, La,
Li, Lu, Mg, Mn, Mo, Na, Nb, Nd, Pb, Pr, Rb, Re, Sb, Se, Sm, Sn, Ta, Th, Te, Ti, Tm, W, Yb u
Zn) T1O cocraBuiu OT 6108 10 1-10* % mac. OT™MeTUM, YTO ompenencaue Ni, SC u Sr
BO3MOKHO HPOBOAUTE B cTaHAapTHOM pexkume MC VCIT anamuza (ITO 1-1071 — 5-107° % mac)
U C TPUMEHEHHEM CTOJKHOBUTEILHOHN siueiiku. MeToauka ¢ yCTpaHEHUEM IOJIMaTOMHBIX
naTepdepenmii mo3Bomser cans3uth 10 >1ux anamuTos B 2-10 pa3 (5-107° % mac ams kaxmoro
aHanuTa). BHyTpunabopaTtopHas nperu3noHHOCTh He MpeBbimaet 24 %.

[Ipennoxennsie MC UCII MeTonuku mo3BojstOT onpeaensiTh 20 TeXHOIOrHYecKU-
BakHbIX pumeceii: Ag, Al, As, B, Bi, Cd, Co, Cr, Cu, Fe, Ga, In, Li, Mg, Mn, Ni, Pb, Sb, V u
Zn.

Paboma noooepocana Munucmepcmeom nayku u vicuieco obpazosanus Poccuiickou
Deoepayuu, npoexm Ne 121031700315-2.
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Bbi6op BHYTpeHHero ctaHgapTta npv aHanuse metogom MC-UCTI
pacTeHnn 1 NoYB B MecTax A00bI4YM NonMMeTannnyeckux pya

Hozaoxun /IL.H., I’ pomsax U.H., ['onyoes @.B., Tiopun /[.A., Konomos B.I1.
Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccuiickot
axademuu Hayk (TEOXHU PAH), e. Mockea

dogadkin@geokhi.ru

W3ydeHne 5SIEMEHTHOrO cOCTaBa II0YB M pPAacTeHUd BOJIM3M  YHaIbCKOTO
xBoctoxpanuiuia CesepHoit OceTuu, B KOTOPOM COJIEPKUTCS O0JIbIIOE KOJIMYECTBO OTXOI0B
nepepadoTKU MOJUMETAIMYECKUX Py, PEICTABIACT BaXKHYIO SKOJIOTHYECKYIO 3a7auy 1Jis
OLICHKH UX 3arpsA3HEHHOCTH TAaKUMHU METaJulaMU KaK LIMHK, CBUHEL, KagMuil u 1p. B HacTos1ee
BpeMs IS SJIEMEHTHOI'O aHAJIM3a TaKoro poja 00pa3loB yCIEUIHO IPUMEHSETCSI METOJl Macc-
CHEKTPOMETPHUHU C MHIYKTUBHO-CBsA3aHHOM miazmori (MC-UCII). [Insa ydera npefida curnana
B [IPOLIECCE U3MEPEHMSI IIUPOKO PACIIPOCTPAHEHO IPUMEHEHHE TaK Ha3bIBAEMOI'0 BHYTPEHHETO
CTaHJapTa, SIBJSIOLIErOCs] M30TOINOM 3JIEMEHTA, KOTOPBIH OTCYTCTBYET B 00Opas3lax WJIH €ro
coJepxkaHue npeHeOpexumo Maio. Hambonee yacTo B KauecTBe BHYTPEHHEIO CTaHAapTa
ucnonb3yercss °In B cuTy peikoil pacpoCTPaHEHHOCTH MHMS M BO3MOKHOCTH JOBOJIBHO
TOYHO CKOPPEKTUPOBATh U3MEHEHHUE CUTHANA JJIs BCEX 3JIEMEHTOB OT JIMTHUSA 10 ypaHa. B psne
ciryuaaeB BMecTo 1°In ucnonssyercs 1%Rh, koTopslii Takke JOCTATOUHO PEKO BCTPEUAETCS B
o0pa3uax 1Moy, paCTeHUH, TOPHBIX MOPOJAX U T.1.

OpHako, OTXOABI MEPEpadOTKH MOJUMETAJUIMYECKUX PYZA COJAEp’KaT 3aMETHBIE
KOJINYECTBA UHMS, a DJIEMEHTHBIA aHanu3 oOpa3loB M0YB M PACTEHUH, OTOOpAHHBIX BOJIU3U
XBOCTOXpPAHWINILA, MPAKTUYECKH BO BCEX ClIydasX TakKe IOKa3al Hajauuue uHaus. B
pesynbTaTe, MCHOJb30BaHHE °IN B KauecTBE BHYTPEHHEIO CTaHIApTa OKA3bIBAETCS
HEBO3MOXKHBIM. BrICOKOE coneprkanue CBUHIA (B OTACIBHBIX 00pasmnax mouys oosuee 10 Toicsad
I/T) He MO3BOJIAET UCMOB30BATh KaK BHYTPEHHHUH cTanaapT u °°Rh, mockosibKy uMeeT MecTo
HajokeHue curHaiga oT 206-ro m3o0Toma JByX3apsAHOro MoHa cBUHIA. [Ipu sTOM OBLIO
00Hapy’KEHO MPAKTUUYECKH TMOJHOE OTCYTCTBHE PEHHMsI, TO3TOMY Mbl M3YUMJIH BO3MOXKHOCTh
3aMEHbl MH/IMS Ha PEHUI B KauecTBE BHYTPEHHETo cTaHAapTa. /[yt KoppeKIMHu Macc-ClieKTpoB
MBI HcHonb30Bamu ‘8’Re, koTopwlii nmeeT 6mmskyo k 1IN MHTEHCHBHOCTH CHrHAJA.
CpaBHeHue pe3yJabTaTOB JJS psiAa CTaHJIAPTHBIX 00pa3loB, Takux kak TP-1 (TpaBocmech
ayrosasi), CI'’XM-1 (kapOOHaTHO-CHJIMKATHBIE DPBIXJbIE OTIOXKEHHS) U Jp., MOKa3ajlo, uTo
ncronp3oBanne °'Re Bmecto °In B KauecTBe BHYTPEHHETO CTAaHAAPTA NAeT BIIOJTHE
COIIOCTAaBUMBIE pe3yJbTaThl. TakuM 00pa3oM, peHUH MOXKET ObITh MCIIOIb30BaH B KaueCTBE
BHyTpeHHero crangapra s MC-HCII ananm3a o0pa3loB NMOYB M pPacTeHU B OCOOBIX
cilydasix.
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NMprumMeHeHne MUKPOBOJSTHOBOIO Pa3fioXXeHUA pacTUTENbHbIX
ob6pa3uoB AnA onpeaeneHns HU3KUX KOHLEHTPaLUN HEeKOTOPbIX
OMOreHHbIX U TOKCUYHbIX 35IeMEHTOB MeTO0M Macc-
CMEeKTPOMeTpPUM C UHAYKTUBHO-CBAA3aHHOM NJ1a3MOW

Hopoiceesa A.M., 3apyouna O.B., Pomanosa A.C.
Huemumym eeoxumuu um. A.I1. Bunoepaoosa CO PAH, 2. Upkymck
mahlyanova.anna@mail.ru

B mHacrosimiee BpeMs Npu pelIeHUH 3a7ad MOHUTOPHHIA OKpY Kalollel cpezbl
3HAYUTENBHBIN 00BEM HCCIIEAOBAHNN TPUXOAUTCS HA OTPEICIIEHUE TOKCUYHBIX U OMOTEHHBIX
3JIEMEHTOB B Pa3jIMYHbIX OMOJOTrHYecKHX 00BbekTax. M3BECTHO, UTO pacTeHUsl HAKAILJIMBAIOT
MUKPO3JIEMEHTBI, OCOOCHHO TSKEIIbIe METAJUIbl, I UMEHHO OHH SIBJISIOTCSI TTPOMEXKYTOYHBIM
3BEHOM, 4epe3 KOTOPBIA MUKPOIIEMEHTHI MOMAJal0T B OPraHK3M YeJIOBEKa U )KUBOTHBIX [1].

OnpeneneHne conepKaHus TOKCUYHBIX M OMOTEHHBIX JJIEMEHTOB B OHMOJIOTHYECKHX
00BEKTaX Ha HU3KOM YPOBHE KOHIIEHTPAlU HEBO3MOXXHO 0€3 UCIOJIb30BaHUS KOMILIEKCA
COBPEMEHHBIX MPUEMOB MPOOOMOATOTOBKM U  BBICOKOTOYHOTO oOopyaoBanus. s
OMOJIOTMYECKUX 0OBEKTOB (IT0YB, TOHHBIX OTJIOKEHUN, PACTCHHI ) MUKPOBOJTHOBAsE 00paboTKa
KHCIIOTaMd — Hamboyiee TpocTod W AP(PEKTUBHBIH CHOCOO W3BJICUCHHS OCHOBHBIX
UCCIIEyeMbIX KOMIIOHEHTOB. J[[isi ompeneneHuss HUBKUX COAEpPKAHMM HEOOXOIUMO
MPUMEHEHHUE  BBICOKOUYBCTBUTEIBHBIX METOJOB  aHaimu3a. Macc-CIeKTpOMEeTpust ¢
WHAYKTUBHO-CBsi3aHHOM 1u1azmoil (MC-UCII) mno3BojisieT NpOBOAUTH HCCIEIOBAaHUS C
HI3KMMH TIpefieiaMu o6Hapysxerus (10 1072 mr/kr), a Takke TaKUX CIOKHBIX B OHpEeNeHHH
3JIEMEHTOB, KaK BaHAJNiil, MBIIIbSK, CEJICH U XPOM.

OObeKkTaMu HCCIEIOBAaHUN  SBJISUIUCH CTAaHAAPTHBIE OO0pa3llbl  PACTUTEIHLHOTO
npoucxoxaenus: ['CO 8§923-2007 (JIb-1, nuct 6epézst UT'X CO PAH, Poccus); I'CO 8922-
2007 (Tp-1 tpaBocmecs, UT'X CO PAH, Poccus); 'CO 8921-2007 (9K-1 Bogopocis amoaest
kaHajackas, UI'’X CO PAH, Poccus); GBW07605 (GSV-4 tea, Kurait) [2]. MukpoBoiIHOBOE
paslioKeHue MPOBOUIN B MUKPOBOJIHOBOM CHCTEME HOBOTO TMOKOJEHHUS TYHHEIHHOTO THUIIA
MultiVIEW (SCP SCIENCE, Kanana). DkcriepiMeHTalIbHbIE UCCIIE0OBAaHUS MPOBOJIWIN Ha
Mmacc-criektpomerpe Bbicokoro paspemienuss ELEMENT?2 (Finnigan MAT, Germany). Bce
U3MEpPEHUs] TPOBOAMUIM C UCIHOJIb30BaHHMEM oOopyaoBaHus LleHTpa KOJIJIEKTUBHOTO
nosib3oBanus «M3oromHo-reoxumudeckux ucciuenoBanuiiny UI'X CO PAH.

[IpaBUNBHOCT,  MONYYEHHBIX  PE3yJbTAaTOB  NOATBEPXKJIEHA  CpPaBHEHHUEM  C
aTTECTOBAaHHBIMH 3HAYEHHUSMH OIPEACIIIEMBIX JJIEMEHTOB B CTaHAAPTHHIX oOpaslax.
[TorpemrHocTh OnpeeneHts UCCIeyEMBIX AIEMEHTOB HaXxoauTcs B npeaenax 11%.

Takum 006pa3om, IPOBEICHHBIE HCCIIEIOBAHUS MTO3BOJISIOT CAENIATh BHIBOJ O TOM, UYTO
HCIIOJIb30BaHNE MHUKPOBOJIHOBOW CHCTEMBI HOBOT'O TMOKOJIEHUS JAET BO3MOKHOCTH IOJHOTO
Pa3NIOKEHHST BCEX PACTUTEIBHBIX 00pa3loB B TEUEHHE KOPOTKOTO MPOMEXyTKa BpemeHu (1
gac) 6e3 moTeph TOKCUYHBIX U OMOTEHHBIX KOMIIOHEHTOB.

bubnuocpagpuuecxue ccoiiku
1. Kabara-Ilenauac A., [lanaunac X. MuxkposnemeHTsl B mouBax u pactennsix MUP, Mockaga,
1989 r., 439 crp.
2. DNCKTPOHHBIA KaTaJOT CTAHAPTHBIX 00pa3IloB COCTaBa MPUPOTHBIX M TEXHOTCHHBIX Cpejl,
paspabortanabix MHcTuTyTOM reoxumuu uM. A.I1. Bunorpagosa CO PAH URL:
http://www.igc.irk.ru/ru/component/flexicontent/item/3412-standartnye-obraztsy-
sostava?ltemid=746 (mara oopamenus: 12.01.2023).
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MoaenupoBaHue NpoLeccoB B PeHTreHod)NIyopecLeHTHOM aHanuse

Jlyoux C.J1.*., Kanunun B.J1.Y, Peyuncxuii A.A.?, Casenves C.K.3, Cepeees 10.1.*
Y000 «Ipeyuszuonnvie mexnonoeuuy, 2. Canxm-ITemep6ype.

2000 «Bebeprxomexanuxcy, 2. Cankm-Ilemepbype.

SBI'TY « BOEHMEX» um. J{.®. Yemunosa, 2. Canxm-ITemepbype

*HITO «Cnexmpony, 2. Canxkm-Ilemep6ype.

ssav@x-energo.com

IIpu BbIOOpe ycIOBHH H3MEPEHUH aHATU3UPYEMOro Marepuaga HEeOoOXOIUMO
ONpEACINTh AHAIUTUYECKUE JIMHUM, KPUCTAJLIbI-aHAJIN3aTOPbl, OLEHUTh CIEKTPaJIbHbIE
HAJIO)KEHUSI Ha AaHAJUTUYECKHE JIMHUM DHJIEMEHTOB, CKOpPOCTH cuéTa HIpU BBIOpAHHBIX
HANpSDKCHUSAX M TOKAX PEHTTEHOBCKOM TPYOKH ¢ yu€TOM M3MEHEHHs IMana3oHa COJAepKaHUN
2JIeMeHTOB B Marepuaie. IIpoBenenue Takoil skcnepuMeHTaIbHOM paboThl TpeOyeT MHOTrO
BPEMEHHU, 3aTPYAHUTEIBHO MOIYYUTh OJHO3HAUHBIE PE3yJIbTAThl, KOTJa BbIOUPAIOT yCIOBUS
U3MEPEHUN Ul CIIEJOBBIX COJEP)KAaHUM 3JIeMEHTOB INpU OoJbIIOM (JOHE B YCIOBHSIX
CIIEKTPAJIbHOTO HAJIOXKEHUs COocelHMX JMHMM. He Bcerma BO3MOXHO MMETh JOCTATOYHBIN
Habop 00pa3uoB (¢ y4y€TOM MOJIHOIO M3MEHEHHUS Iuana3oHa COAEp)KaHUM 3JIEMEHTOB) AJIS
MOJIy4YEHHUs] MCUEPIIBIBAIOLIETO pE3yJibTaTa UM OTCYTCTBUE peallbHbIX OOpa3loB Ha 3Tare
pa3paboOTKU METOMKU aHAIN3a.

JUia pemeHuss 3TuX mpoOiieM Obul pa3paboTaH KOMIUIEKC HH(OPMALMOHHBIX U
MOJICJIUPYIOLIMX IPOrpaMM, IO3BOJIAIOLINNA [0 33 JaHHOMY COCTaBy aHAJIM3UpyeMoro oopasua
WIN aHATM3UPYEMOT0 MaTepraja BEIOUPATh YCIOBHS PETUCTPAIIMH aHAJTUTUYECKOTO CUTHANA
(aHaNIUTUYECKUE JTUHUHU, KPUCTAIIbI-aHATIM3aTOPbI, PeXKUMbI pabOThl PEHTI€HOBCKOM TpyOKH,
OLICHUTHh HAJIOKEHHE CIEKTPAIBHBIX JMHHUK, BHIOPATh TOUYKH WM3MEpeHus: (poHa), MPOBOAUTH
pacyér TEOpPeTHYECKMX HHTEHCHUBHOCTEH ()IyOpEeCUEHIMH U PACCESIHHOTO H3JIy4eHHUs s
JTO0BIX YCIOBMM BO30YXXIEHUS, MOJEIUPOBATh 3KCIEPUMEHTAIbHYI0 WHTEHCHUBHOCTH C
y4eTOM amnmnapaTypHOro (oHa, MOAEIMPOBATH IKCIEPUMEHTAIbHBIN CIEKTP, PaCCUUTHIBATH
TeopeTudecKre Ko3(pPUIMEHTHI BIUSHUS, KO3()(OULINEHTH HaJOKEHUS CIEKTPATbHBIX JIUHUMN,
CTaTUCTUYECKUE U METPOJIOTUYECKUE XaPAKTEPUCTUKN aHAJIN3A.

Bo160op ypaBHeHMI CBA3M NMPOBOAUTCS HA JleMO-BepcHM MPOrpPaMMHOTO OOecreueHus
CIEKTPOMETpPAa IO CMOJACIMPOBAHHBIM HWHTEHCUBHOCTAM HcciexyemMoro marepuana. Ilo
CpPaBHEHHUIO C PabOTON MO IKCHEPUMEHTAIBHBIM pe3yJibTaTaM TakKoil crmocod cBOOOJEH OT
OMOOK XMMHUYECKOIO aHajgu3a MCCIeIyeMbIX OOpa3loB U  HKCIEPUMEHTAIbHBIX
MOTPeIHOCTeW U3MepeHU. JIOCTOMHCTBOM Takoro crocoba TakKe SIBISETCS COKpAalleHUE
BpPEMEHH Ha pPa3paboTKy METOAMKH aHAJIN3A.

HcxogupiMu  JaHHBIMH ~ JUIsL  3TOTO  MPOTPAMMHOIO  KOMIUIEKCa  SIBJISIOTCA
CTaTUCTUYECKUE XapaKTEPUCTUKU aHAJIU3UPYEMOr0 MaTepuaia, alrOPUTMbI, MOACIUPYIOLINE
IpOIIECCHl MPU MPOBEAECHUU PEHTI€HO(IYOPECHEHTHOIO aHajan3a, MapaMeTphl, MOJTyYeHHbIE
IIPU HACTPOIKE CIIEKTpOMETpa, 0a3bl JaHHBIX (PyHIAMEHTAJIbHBIX MAPAMETPOB U MPOrPaMMBI
pacuéra TeOpEeTUYECKIX HHTEHCUBHOCTEH (hITyOpECIEHIINH 1 PaCCETHHOTO M3ITyueHus 1 Jlemo-
BepCcHsl IpOrpaMMHOro o0ecrieueHus crekrpomerpa. B Jlemo-Bepcuu peannzoBanbl ypaBHEHUS
o0I111ero BUa, pean3yoline cnocoObl MHOXKECTBEHHOH PErpeccHt, TEOPETUYECKHUX MONPABOK,
cTaHjaapTa-(hoHa U OTHOLIEHUSI HHTEHCUBHOCTEH.
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AnpuopHas oueHKa BO3MOXXHOCTUN PEHTreHOSTyopecLUueHTHOro
aHanusa npoaykTta Ao npoBeaeHUs 3KCrnepuMeHTanbHbIX paboT

Ilyouxk CJL* Kanunun b.J]. L Pevunckuii A.A.2, Casenves C.K.°, Cepeees o.ut
Y000 «Ipeyusuonnvie mexnonoeuuy, 2. Canxm-ITemepbype

2000 «Bebepromexanurcy, e. Cankm-Ilemep6ype

SBI'TY « BOEHMEX» um. [I.®. Yemunosa, 2. Canxm-ITemep6ype

*HITO «Cnexmpony, 2. Cankm-Ilemep6ype

ssav@x-energo.com

Baxwneiimeit u Hanbosee OTBETCTBEHHOH onepalnueii, 00ecreqrBaroneii NpaBuiIbHOCTb
pe3yJIbTaTOB PEHTTEHO(IyOPECIIEHTHOTO aHalK3a, Kak U JI000ro APYyroro aHajluTHYECKOTO
MeTo/a, SBIsETCS pa3paboTka MeToAukH aHanu3a. C 1enplo YHHU(DUKALUUU U CHIKCHHS
TPYIOEMKOCTH pa3paboTku mMeTonauk PDA eme B 1974 r. Obuta mpejyioxkeHa o000IIeHHAS
cXemMa K pa3pabOTKe aHATUTHYCCKUX MeTOomuk[l], mpuromHas maias LIMPOKOro Kpyra
MPOMBINIICHHBIX U TPUPOTHBIX MATEPUAIOB M BKIFOUAIOIINN MOCIIEI0BATEILHOE BHIIIOJIHEHUE
onpezeNeHHbIX 3TanoB. K OCHOBHBIM 3TamaM OTHOCSTCS MCCIIEJOBAaHME AHAJIU3UPYEMOTO
MPOIyKTa, pa3paboTka crocoda MOArOTOBKU MPOO K aHaiIu3y, BHIOOp ypaBHEHUH CBA3H U
KOHTPOJIb METPOJIOTUYECKUX MapaMeTpoB. Pa3BuTHEe MaTeMaTH4ecKOoro MOJEIUpPOBAHUS
MPOLECCOB NpU TMPOBEACHUU PEHTTeHO(IYOPECHEHTHOrO aHalu3a ¢ IpPUMEHEHUe
BBIUMCIUTEIBHON TEXHUKH MO3BOJIMJIO pa3padoTaTh MOAXOA K AaIlpUOPHON  OLIEHKHU
BO3MOXXHOCTH PEHTI€HO(IYyOPECLIEHTHOTO aHalu3a IMPOAyKTa M pa3padOTKH METOAUKH
aHaJM3a JI0 MPOBEJCHUS YKCIIEPUMEHTAIBHBIX padOT Ha PEHTT€HOBCKOM CIIEKTPOMETPE.

Taxoi moaxoa BKIIIOYAET:

UCCJIEJOBAaHUE CTATUCTUYECKUX XapAKTEPUCTUK aHAIU3UPYEMOI0 IPOAYKTa: JUana3oH
CoJIep>KaHusl 3JIEMEHTOB, MUHUMAJIbHbIE U MAKCUMAJIbHBIE COACPKAHMUS, CPEIHHIE COJCPKAHUS,
nucnepcusi, TpeOOBaHUS K TOYHOCTH ONPEEICHUS COIep KaHNuN AJIIEMEHTOB;

UCCIIEOBAHNE AHAJIUTHYECKUX XApAKTEPUCTUK IPUMEHSIEMOIO CIEKTPOMETpA:
UHTETpallbHas UYyBCTBUTEIBHOCTb, KOHTPACTHOCTb, IIPEJENl OCHOBHOM ammapaTrypHOR
MOTPEIMIHOCTH, CIIEKTPAIILHOE Pa3pellCHUE;

UCCIIEJIOBAaHUE  METPOJIOTMUECKUX  XapaKTepUCTUK:  Tpenaesn  oOHapyKeHHs,
g depeHIanbHas YyBCTBUTEIBHOCTh, MHCTPYMEHTAIbHAs BOCIIPOU3BOJUMOCTD U3MEPEHHS
coJlepkaHUM Tpu BbIOpaHHOM oSkcno3unuu. Ha 53ToM 3Tame pemiaeTcst BOOpPOC O
HEOOXOIMMOCTH DPa30aBieHUs MPOO TSDKENbIM WM JIETKUM pa30aBUTENeM sl MOJTy4YEeHUs
YAOBJIETBOPUTENIbHON U pepeHInaIbHON UyBCTBUTEIBHOCTH;

pacyeT TEOPeTHMYECKUX MHTEHCUBHOCTEH Ul BBIOPAHHBIX TIPAAyHPOBOYHBIX H
MIPOBEPOYHBIX 00PA3IIOB, PACUET TEOPETHUECCKUX KOIP(DUIIMEHTOB BIIUSHHUS;

BBIOOp PErPECCHOHHBIX UM TEOPETUUECKUX YPAaBHEHUH CBSI3U MO CMOAEIUPOBAHHBIM
MHTEHCUBHOCTSIM MCCIIEyEMOT0 MaTepHaa;

BBIOOp PEKMMOB pErucTpalil aHaJIUTHUYECKOTO CHUTHAJIa: aHAJIUTUYECKUE JUHHH,
KPHUCTaJIBI-aHATIN3ATOPbI, PEKUMBI PabOThl PEHTTEHOBCKOM TPYOKH, OLICHUTh HAJIOXKEHHE
CHEKTPaJIbHBIX JIUHUN, BEIOpaTh TOUKH U3MEpeHus (oHa.

bubnuoepaguueckue ccolnku
1. CmarynoBa A.H., Jlocee H.®., Pesenko A.I'., MexeBuu A.H. OO6oOmeHHas cxema

pa3pabOTKH METOJMKH PEHTTEHOCHEKTpaabHOTO aHanm3a // 3aBojackas jgabopartopus. 1974.
T.40, Ne12. C. 1461-1465.
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CpaBHeHMe cnocoboB pacyeTa KOHLUEHTpaunm 35IeMeHTOB
npu peHTreHohnyopecLeHTHOM aHanu3e € NosiHbIM BHELWHUM
OoTpaXeHMeM Ha npumMmepe oKkeaHU4YeCKUX XenesomMapraHueBbIX
KOHKpeLUn N KOpoK

JKunuuesa A.H.Y, [Nawxosa I' B.Y2, Yyoapos B.M. 13 Manvyes A. cl
YUnemumym semmoii kopur CO PAH, 2. Upkymck,

2Upkymckuii 2ocydapemeennuiii yuugepcumem, 2. Upkymcek
SUncmumym 2eoxumuu um. A.I1. Bunozpadoea CO PAH, 2. HUpxymck
a.zhili@mail.ru

B LKII «reomunamuka u reoxponosiorus» M3K CO PAH ycraHoBieHbsl 1Ba
PEHTreHO(ITYOPECIICHTHBI CHEKTPOMETpa C IOJIHBIM BHEIIHUM oTpakenueMm (TXRF) S2
PICOFOX u S4 T-Star (Bruker GmbH, I'epmanus), KOTOpbIE HCIIOIB3YIOTCS IS aHaIH3a
Pa3IUYHBIX KUAKUX (BOJbI, HAIIUTKOB) U TBEP/BIX OOBEKTOB (pyJA, MUHEPAIOB, KOHKPELIHII).
s pacueTa KOHIEHTpAUUi 3JIEMEHTOB, KaK MPaBUIIO, UCIOIb3YETCs] COCOO BHYTPEHHETO
CTaHjaapTa:

C; = Cis'Ni'Sis’
NisSi

rae Ci u Cis — KOHIIGHTpallMs aHalluTa W KOHILEHTpAIMs BHYTPEHHEro CTaHIapTa B MpoOe
cootBercTBeHHO, Ni u Njs — miomanp muka aHaiuta U BHYTPEHHErO CTaHAApTa, Si U Sis —
YyBCTBUTEIHLHOCTH aHAJIUTA M BHYTPEHHETO CTaHJIapTa COOTBETCTBEHHO. 3HA4YCHUS Si U Sis,
OTpEAENAIOTCS C TOMOIIbI0 CTAaHAAPTHBIX PACTBOPOB M 3aJI0KEHBI B IMPOTPaAMMHOE
oOecnieueHue cnekrpoMerpa. HanoxeHus: JTMHUN B CHEKTPE YUUTBHIBAIOTCS IpPH MPOLELype
JNEKOHBOIIIOLIMM  CIEKTpa, KOTOpas Takke BHIOMpAeTcsl C IOMOIIBI0  HMEIOLIErocs
IPOrpaMMHOr0  o0ecrieueHusi. ABTOMATU3UPOBAaHHBIA pacyeT 3JIEMEHTOB I103BOJISET
IPOBOJUTH AKCIPECCHBIM aHamu3 0e3 TpyJOeMKUX Npouenyp KaauOpoBKM M 00pabOTKU
cektpa. OpHako Tmpu aHaiM3e OOpa3loB C TBEPAOM MHUHEpPAIBHOM MaTpUlled C
UCIIOJIb30BaHUEM 3aJI0KEHHOTO MTPOrpaMMHOTO oOecrieueHHst Ui pacueTa KOHIEHTpalui He
BCEr/ia yJ1aeTcsl MOJYYUTh Pe3yibTaThl, YAOBIETBOPSIOLINE TPEOOBAHUAM TOUYHOCTH aHAIM3a
re0JIOTMYECKUX 00pa3lioB, 0COOEHHO ISl SIEMEHTOB, UMEIOIINX HAJIOKEHUE B CIIEKTpE.

[enpto manHOW paborhl ObUIO TOBBIMIEHHE ToyHOcTH [ XRF  anmammsa ¢
UCIIOJIb30BAaHUEM JOMOJHUTENbHBIX TI'PaJyHpPOBOUHBIX Ipoueayp. B kauectBe oObekrta
UCClIeIoBaHMsI ObUIM BBIOpAaHBl OKEAHWYECKUE >KEeNIe30MapraHIeBble KOHKPELUUU U KOPKH.
PaccmarpuBanu onpenaenenue snementos Ti, V, Fe, Co, Ni, Cu, Zn, As, Ba, La, Ce, Pb, aus
KOTOPBIX CYIIECTBYIOT MPOOJIeMBbI, CBsi3aHHbIe ¢ HanokeHussMu B criektpe (VKa-TiKp, CoKa-
FeKp, NiKa-CoKp, CuKa-NiKp, ZnKa- CuKp, BaLa-TiKa, LaLa- TiKa, CeLa-VKa, PbLa-
AsKa,). Jlns mocTpoeHHsl BHEIIHHUX TPagyMpPOBOYHBIX (YHKIMH HCIIONb30BAIM Habop
CTaHAapTHBIX 00pa3oB noHHbIE oTnoxeHui (CO 4-7), kobanbromapranieBsix kopok (KMK
1-2 u xenesomapranueBbix KkoHkperuii (OKMK 1-2), arrectoBaHHBIi COCTaB KOTOPBIX
OXBaTBIBAJI BKJIIOYA] IIMPOKHE JAMANA30HbI COJEp:KaHUM 31eMeHTOB. [IpoObl KOHKpermi
TOTOBWJIM B BUJI€ BOJHBIX CYCIIEH3HH, TOJIYYEHHBIX MOKPBIM U3MenbYeHneM 100 Mr ropoiika
¢ nobasinenuem 250 M pactBopa Ga (1mr/1) B KauecTBe BHYTPEHHETO CTaHAapTa.

Paccmotpenu crnenyromue crmocoObl pacdeTa KOHIIEHTpAIMKA 3JIEMEHTOB: 1) crmocod
BHYTPEHHEr0 CTaHJapTa C MCIOJIb30BAaHUEM UYBCTBUTEIBHOCTEM, 3aJIOKEHHBIX B
nporpaMMHoe oOecredeHue; 2) HCHOJIb30BaHUE YYBCTBUTEIBHOCTEW, PpACCUUTAHHBIX C
MOMOIIBI0  TPaJyHPOBOYHBIX  00pas3lOB  HM3BECTHOTO  COCTaBa; 3) MHOTOMEpHBIE
rpaJyupOBOYHBIE 3aBUCUMOCTH JJISl JOMOJHUTEIBHOIO yueTa HaJIOKeHUN JTMHUM B CIIEKTpeE.
PesynbraThl pacueroB koHeHTpauuid TXRF ananusa ObLIM COMOCTaBIEHBI C pe3yJbTaTaMH,
MOJIyYEHHBIMH C TOMOIIBIO KOHTPOJBHBIX MeToNuK. ChenaH BbIBOJ O I€IeCO00pa3HOCTH
MPUMEHEHHUS JOMOIHUTENbHBIX TPaAyUPOBOYHBIX MPOIIEAYp AJIs MOBbIIeHUs: ToYHOCTH T XRF
aHayu3a.
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OnpepgeneHune 3aNeMeHTHOro cocTaBa LWesoYHbIX FOPHbIX NOpPoA
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OnHOM M3 KIIIOUEBBIX 3ajJad, KOTOPYIO PElIaeT XUMHK-aHAJIUTUK JAJs ONpe/esIeHUs
BIIEMEHTHOTO COCTaBa TOPHBIX MOPOA JYySABPUT M YPTUT SBIAETCS HCIOJIb30BaHHE
3¢ GeKTUBHOIO crocoba BCKphITUSA 00pa3na. MeToa JOoKeH rapaHTUpOBaTh KaK OTCYTCTBHE
MIOTEPD OTPENIENIIEMBIX 3JIEMEHTOB IIPU PACTBOPEHUU NPOOBI, TaK M KOJTUYECTBEHHBIN IEPEeBOJ
BCEX KOMIIOHEHTOB B YCTONUYUBBIM BO BPEMEHH PACTBOP JUIsI TOCIIEAYIOIIETO OIPEIeICHHS.

B pabore mcrons30BaHbl METOAMKH KHCIOTHOW MHHEPATU3alNH, NpeIHA3HAuCHHBIE
JUIs TeoJoruyeckux obpasnoB. Ha Haml B3MIs, MCHONBb30BAaHUE METOJUK BCKPBITHS MPOOBI
CICKaHWEM WM CIUIABJICHHEM C MOAXOASIIMMH pearecHTaMM OTJIMYaeTcsi BecbMa
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMHU M3-3a J100aBJIE€HUS K IpoOe MHOTIOKPaTHOro M30bITKa IO
macce ¢uroca. OTO BEAET K yBEITUUYCHUIO KOHIIEHTPAIMH COJIEBOTO (pOHA B pacTBOpe, TpedyeT
JIONIOJTHUTEIBHOTO Pa30aBlIeHUs], YTO CHUIKACT Ipesesbl 0OHApY)KEHUs], @ KpOME TOrO, MOXKET
CO3/1aBaTh Pa3IMIHOTO poja MHTEpDhepeHInn.

Lenbro 370 pabOTHI ABJIAETCS ONTUMHU3ALMS METOIUKN KHCIOTHOTO Pa3JIOKEHUs AJIs
OTIpeIeJICeHUS JIEMEHTHOTO COCTaBa B TOPHBIX MOPOAAX JIySIBPUTAX M ypTUTax Merogamu MC-
NCIT n ADC-UCIL.

Bp160p METOAMKH KHUCIOTHOTO Pa3NIOKEHUs MIPH aHAIN3€ TOPHBIX MOPOJ JTYSIBPUTOB U
YPTUTOB OCJIOXHSETCA TeM, YTo B mopojax mnpucyrctByeT Al,Os, copepikaHue KOTOPOro
MeHsercst B uatepBaie ot 19% no 30 %. Bricokoe comepskanune Al,O3, B TOpHBIX TTOpoaax
CKa3blBaeTCsl Ha pe3yibTaTax aHalu3a, H3-3a 00pa3oBaHMA B IpoLECcCe KHUCIOTHOTO
paznoxenus TpyagHopacTBopuMbIx propuaos AlFs, CaAlFs u ap., uro Bieder 3a co0oii mporiecc
COKpHCTaNu3au MUKpodieMeHToB [1]. IlosTomy B porecce onpenenenus MUKpO3JIeMEHTOB
metogamu MC-UCIT u ADC-UCII nabmrogaeTcst 3aHMKEHNE PE3yJIbTaTOB aHaiu3a. B pabdore
[1] s perneHus npoOaeMbl 3aHUKEHHBIX pe3y/IbTaToOB aHAIM3a B TOPHBIX MTOPOJIaxX ¢ BBICOKUM
cogepxkanueM Al M HU3KUM coOAepKaHMEM JpPYyTHUX [OpPOoAoo0pa3yloIuX 3JIEMEHTOB
NPEUIOKEHO TIepell Ha4ajioM KHCIOTHOTO PAa3NIOKeHHs K MpoOe N00aBisTh pacTBop Mg,
KOHIIEHTpAIHsI KOTOPOTO JI0JKHA YIOBIETBOPATH cooTHoIeHue (Mg+Ca)/Al=1 B mpobe.

JlaHHBIH 1TOIX0/T OBLII IPUMEHUM K ONPEAETICHUIO IEMEHTHOT0 cocTaBa Merogamu MC-
NUCIT u ADC-UCII ans cranpaptHeix oOpas3noB (CO) marmaTHueckoid TOpPHOM IMOPOJIBI
iesIouHoro cocrana dysaspurta (MII-4) u coctaBa ypruta (MIL-3). Mcnonbp3oBanue 1aHHOTO
NOAXO/la MPHU pa3IoKeHHUH OO0pa3loB HEW3BECTHOTO COCTaBa € (PUKCHPOBAHHOW 100aBKOM
KOHIIEHTpAIlMA pacTBopa Mg K mpobaMm mNpH OTCYTCTBHH HH(MOpMAIMKA O COIEPKAHHH
QIIOMUHUS B IOpPOJAX OKazajoCh 3aTPyAHUTENLHBIM, TaK Kak B TPOIECCE DPa3NIOKECHUS
HaOMoAaIoch TNOMYTHEHHE pAcTBOpa H3-33, OOpa3oBaHMsA OCaJKka B pPacTBOpe IOCIE
KHUCJIIOTHOTO  pacTBOpeHHs 1poObl. [IpoBefeHbI SKCIEPUMEHTHI €  BapbUPOBaHHEM
KOHIIEHTpAIMK pacTBopa Mg mobaBisieMoro K mpobdaM HEW3BECTHOTO COCTaBa M M3yUEHO €ro
BiaussHue. Bemonnen ananus meronamu MC-UCIT u ADC-UCII. [lns pa3nokeHus: TOpHBIX
MOPOJI THIA JIYSIBPUTOB W YPTHUTOB HEHW3BECTHOTO COCTaBa IO pa3pabOTaHHOW METOIHKE
HeoOxonuMo onuparbes Ha gaHHble POA mo comepxanuto Al/Ca ¢ Tem, 4ToOBI BBHIOpaTh
ONITUMAIIEHOE KOJMYECTBO JOOABISEMOTO MarHus.

bubnuoepaguueckue ccoliku
1. Cotta A.J. B. Classical and new procedures of whole rock dissolution for trace elements
determination by ICP-MS/ Geostand. Geoanal.Res.2011. vol. 36.P.27-50
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OueHKa BO3MOXXHOCTU UCNOJIb30BaHUS NPSAMOro BBOAA OKUCIIEHHbIX
yrnepoaHbIxX HaHOTPYOOK u HaHoanmasosB B nnasmy
Ana onpepeneHnsa anemeHToB metogom MC-UCH

Baxapuenxo E.AL, T oponuenosa E.C. L JKunkuna A.B., Xnyonesa A.QO. L Poioicenxosa M.A 2,
Tropun J1.A.2, Jozaokun JT.H.X, Koromoe B.I1.:
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Hcnonb30BaHne COBPEMEHHBIX HMHCTPYMEHTAJIbHBIX METOAOB, TaKMX Kak Macc-
CIIEKTPOMETPHS C MHAYKTHBHO CcBsizaHHOM ma3moi (MC-UCII) B couetanuu ¢ copOLIMOHHBIM
KOHLEHTPUPOBAHUEM SIBJISIETCSI OJHUM M3 BO3MOXKHBIX IIyTE€W pELIEHUs 3a/1aydl OIpe/leIeHUs
CJEIOBBIX U YJbTPACIIEIOBbIX KOHLUEHTPALMN 3JEMEHTOB B CIOKHBIX MHOTOKOMIIOHEHTHBIX
pacTBopax.

Hapsiny ¢ u3BecTHbIMU crioco0amMu codeTaHus copOImoHHbIXx metogoB ¢ MC-UCTI,
TaKUMHU Kak JecopOIusl M pa3joXeHHe COpOeHTa KHUCIOTaMH, BECbMa MEPCIEKTUBHBIM
ABIIIETCS. BBEJIEHUE CYCIIEH3MIl COpOEHTa HEMOCPEACTBEHHO B HCTOYHUK HOHU3auuu [1].
JlanHblil cioco®d Majaou3yyeH, OJAHAKO MMEET psJl MPEUMYIIECTB, OCHOBHBIMU M3 KOTOPBIX
ABIIAIOTCS YIPOIIEHHWE MPOOOMOATOTOBKY, CHIKEHNE BEPOSTHOCTA BHECEHUS 3arpsS3HEHUN U
NOTEPb AaHAJIMTOB U, CIIEIOBATEIBHO, YMEHBIICHNE OIIMOOK IPH ONPE/ICICHUN.

Oxucnennsle (HOpMbI YTIAEPOAHBIX HAHOMATEPHUATIOB XapaKTEPU3YIOTCS BBICOKOMN
COpOLIMOHHOM aKTUBHOCTHIO 10 OTHOILIEHUIO P30, akTHHUAAM U TSHKEJIBIM METAJIaM B BOJHBIX
pacTtBopax, o0pa3yroT B pacTBOpax YCTOMUMBBHIE CYCHEH3UHU, CTOPAIOT B MJIA3ME€ U SIBISIOTCA
NEPCHEKTUBHBIMY ISl peau3alii NoJ00HOoro noaxona. HanbGonbimmii nHTEpeC BBI3BIBAIOT
OKHCIICHHbBIE YTJIEPOJHbIE HAHOTPYOKM M HaHoaiMasbl [2, 3]. OgHako HCIOJIB30BaHHE
CYCIIEH3HI HAHOMATEPaJIOB NPEAbSIBISIET 0COObIe TPEOOBAHUS K UX YCTOMUNBOCTH BO BPEMEHH,
OT KOTOpPOM B 3HAUYUTEIBHOW CTENEHU 3aBUCUT BOCIHPOM3BOJUMOCTH PE3YJILTATOB
onpezeneHus, Takke HeoOXoauma MH(OpMalMs O KOHLEHTPALUAX YacTHI] B CYyCIEH3UH, O
pa3Mepax 4acTUll U UX PacCIpeleIcHHUH.

Lenbto Hacrosimiei palboOThl SBISIETCS HAa OCHOBE JaHHBIX 10 COPOLIMOHHOMN
CHOCOOHOCTH U TOBEACHUIO CYCIEH3MH OKHMCJICHHBIX HAaHOAJIMAa30B M HaHOTPYOOK OIIEHUTh
BO3MOXXHOCTh HCIIOJIb30BaHUsl MPSMOTO BBOJA COPOEHTOB B IJIa3My Ui OIpeAeTeHUs
PENKO3EMENBHBIX U JIp. 31eMeHToB MeTtogoM MC-HCII.

B noxnane OyayT mpuBeneHbI TaHHBIE IO COPOIIMOHHON CITOCOOHOCTH HAHOTPYOOK U
HAHOAJIMa30B, OKUCIIEHHBIX B Pa3HBIX YCIOBMSIX, OLIEHKA CPETHETO pa3Mepa YaCTHI] U yCIOBUS
MOJArOTOBKM cycrneH3uil. Ha mnpumepe aHann3a CyCNEH3WM OKHMCIEHBIX HAHOTPYOOK U
HAHOAJIMAa30B IIPU UX HEMOCPEICTBEHHOM BBEJCHMHU B IIJIa3My OLIEHEHA YHCTOTA «XOJIOCTBIX
po0» U BOCIPOU3BOIUMOCTD PE3YJIbTATOB U3MEPEHHUI KOHIIEHTPALUN peIKO3EMENbHBIX U JIP.
aneMeHToB MerogoM MC-UCII.

bubnuoepaguueckue ccotiku
1. Dimitar P. Mitev, Ashley T. Townsend, Brett Paull, Pavel N. Nesterenko, Direct sector field
ICP-MS determination of metal impurities in detonation nanodiamond// Carbon, 2013. 60. 326-
334
2. OrumeB B. E., XaygaeBa A. O., 3axapuenko E. A. u nmp. XuMHUECKOe OKHCICHHE U
XapakTepu3alusl YIJEpPOAHBIX HAHOTPYOOK pa3lM4YHOrO THUIA C LENbI0 TOBBIIICHUS
3¢ (PEKTUBHOCTH KOHIEHTpUpoBaHus P3D mis uX MOCIAEAYIOMIET0 ONpeaeieHUus B
reojorudeckunx obpasuax // XK. ananut.xumuu. 2023. T.78. Ne 5. C. 405-419.
3. Arnault J. C. (ed.). Nanodiamonds: advanced material analysis, properties and applications.
— William Andrew, 2017. 504 p.
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UccnepoBaHue ceneKTMBHOCTU 3KCTPaKL MM NepexoaHbiX MeTansnoB
HOBbIMU MOJIUreTepOoaTOMHbLIMU TepneHcoAepXaWMMN NMraHgamm
MeTOAOM aTOMHO-3MUCCUOHHOMN CMEKTPOMETPUM C MUKPOBOJTHOBOW
nnasmou

3vopuuesa /I.B., Tuxosa B.J[., Tkaues A.B.

Hoesocubupcxuii uncmumym opeanuuecxou xumuu umenu H. H. Bopooicyosa CO PAH
(HUOX CO PAH), 2. Hoéocubupck

dasha.zubricheva@mail.ru

AKTyaJIbHOCTh [JAaHHOW TeMbl OOyCJOBJIEHa TEM, YTO OpPraHWYecKHe BEIIECTBa,
CHocOoOHBIE O00pPa30BBIBATH KOMIUIEKCHI C OJIATOPOAHBIMM U TEPEXOAHBIMH METaJUIaMU
SIBJISIFOTCS] BOCTPEOOBAaHHBIMU peareHTaMH, UCTIOJIb3YEMBIMHU B CAMBIX PAa3HBIX 00JIACTAX HAYKU
u TexHonorud. OcoO0eHHO Ba)KHBI BEUIECTBA, CIIOCOOHBIE K CEJICKTHBHOMY, H30MPaTEIbHOMY
KOMIUIEKCOOOpa3oBaHuo. Takue CoenuHEHUs HEOOXOOMMBI B IPOM3BOJICTBE IBETHBIX
METaJUIOB, NPU CO3JAaHHHM CEHCOPOB Ui OOHApY>KEHHsI METAaJUIOB, a TaKKe€ B aTOMHOMU
NPOMBIIUICHHOCTH. Llenpro paboThl SBISETCS HMCCIEAOBAHUE CENEKTHBHOCTU SKCTPAKIMU
NEPEXOJHbIX METAUNIOB C HCIOJIb30BAHWEM HOBBIX OPraHHYECKUX MOJUTETEPOATOMHBIX
pEareHTOB, COJEpXalluX B CTPYKTYpe TEpIeHOBBIC (parMeHThl. HOBH3HA wHcciiemoBaHuUS
COCTOUT B TOM, 4YTO I CEJIIEKTUBHOM OKCTPAKIHMU MEPEXOIAHBIX  AJIEMEHTOB
TEpIEHCOIepIKAIINE JIUTAaH bl paHee He MPUMEHUTUCh. MeXIy TeM, TPUMEHEHHE TIPHUPOTHBIX
TEPIIEHOB KaK MPOAYKTOB NepepaboTKH BO30OHOBIISIEMOTO PACTHTEIBHOTO CHIPHS, C OJHOU
CTOPOHBI, O0ECIIEeYMBACT INPAKTHYECKH HEHCCIKACMYIO CBIPEBYIO 0a3y Ul IOJNy4YECHUS
NEPCIEKTHUBHBIX PEAareHTOB, a TAaKXKE MPUIAECT SKCTPAKIMOHHBIM pEareHTaM M KOMIUIEKCaM
HOBBIIICHHYIO TUIPOPOOHOCTH 32 CYET 00BEMa NCXOTHBIX MOHOTEPIIEHOBBIX YTIIEBOJOPO/IOB
B HX CTPYKTYpax.

OOHapyKeHO, UTO BCE YEThIpe UCCIENYEeMBbIX Kilacca TepPHEeHCOeprKalluX JIMTaHJI0B
(anmp(ha-aMMHOOKCUMBI, JTUTaHbl C parMeHTaMH TUIa a3zakpayH3dupos, D2-cummerpuuHbie
TEpPIEHOBBIE MPOU3BOJAHBIC psana 1,12,14,25-terpaokca-2,5,8,11,15,18,21,24-
OKTaa3zanukiorekcakosa-2,10,15,23-rerpaena, o-muHEHOBBIE MPONU3BOIHBIC Ha3a(IIyOpPEHOB)
CHOCOOHBI K CEJIEKTHMBHOMY H3BIICYEHUIO HEKOTOPBIX Osaropoansix snemeHToB (Pd, Au,
uHorna Pt u Ru) u3 cmecu merayuioB 3d — mepexoaHOro psiia, OJaropoIHBIX U IIEIOYHBIX.
[TpuyeM mpoleHTHOE M3BJICUEHUE MaUIaJsl M 30J0Ta B HEKOTOPBIX CIy4asX IOXOAMT 10
KOJUYECTBEHHOTO (>99 %) unu 65m3ko Kk Hemy. OTAeNbHbIC JMMOHEHCOIEPKAIUE JINTAHIbI
U3BJICKAIOT MCKIIIOYUTEIBHO 30JI0TO U3 3Toi cmecu MetayuioB. Coenunenus 1 u 2,
IpeJICTaBJICHHbIE HUKE, OBUIN YCIIEIIHO MMPUMEHEHB! s u3Biiedenns Pd u3 otpaboTanHoro 1
HEOTPaOOTaHHOTO TPOMBIIUICHHOTO KaTajau3aTopa NOOKuCIeHuss Ha ocHoBe Y-Al203 ¢
3asBJIeHHBIM conepkanreM Pd < 1 % u Pd/C. BaxxHo, uTo mannanuii y1anock 3KCTparupoBarhb
KOJMYECTBEHHO B 00OMX CIydasix, HECMOTPS Ha JIByXCOTKpaTHbIA n30bITok Al B pacTBOpe
nocie pasnokeruss Pd/y-Al;Os u 3HaumTenbHyr0 KoHIeHTpanuto Pd B pactBope mocie
paznoxenus: Pd/C (200 mr/m). Conepxanne Pd cocraBuio 0,03% B cimydae oTpaboTaHHOTO U
neorpadboranroro Pd/y-Al20s. Conepxanne mnamnaaus B Pd/C cocraBuino 2,4 %, uto
COOTBETCTBYET CTaHAAPTHOMY JMana3oHy cojepxkanus Pd B TaHHON KaTaTUTHYECKOH CHCTEME
(1-8 %).

«Hccnedosanue vinonneno 3a cuem epanma Poccutickoeo nayunoeo gponoa Ne 23-23-
10043, https://rscf.ru/project/23-23-10043/»
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Mpeanocbinkn K co3aaHUo HOBOro UMMYJIbCHOrO UCTOYHUKA
U3NTy4YEeHUA C N3AMEHSAeMON reoMeTpuen paspsaaHOro NpomMexyTKa
ANsi aTOMHO-3MMCCUOHHOIO aHanu3a BewecTBa

3ves b.K., /[youenko B.A.

Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccutickou
axademuu Hayk ('EOXHU PAH), 2. Mockea

zuborl27@yandex.ru

B coBpeMEeHHBIX aTOMHO-IMHUCCHOHHBIX AaHAJIM3aTOpax BELIECTBA HCIOJIb3YIOTCS
MOIIHbIE HEIIPEPBIBHO pabOTarOIMe HCTOUHUKN aTOMU3alUK U BO30yxaeHus. [lid co3nanus
CCHCOPHBIX aHAJIM3aTOPOB HEOOXOAMMO HMMETh HCTOYHUK AaTOMHU3AIMH C Maloil cpemHei
MOIIHOCTbIO MOTpeOsieHus. i1 3TOro MOryT ObITh MCIIOJIb30BaHbl UMITYJIbCHBIE UCTOYHUKH
JUIsl aTOMHO-?MHCCHOHHOTO aHajM3a BEIIEeCTBA. DT MCTOYHHWKM B MOMEHT HMITYJIbCHOTO
paspsa Mo3BOJIAIOT MOJIyYUTh JOCTATOYHYIO TEMIEpaTypy IJI1a3Mbl AJ1s BO30YKICHUS aTOMOB
U XapaKTepU3ylTCs CPEIHUMHU MOUIHOCTAMHU mnoTpebneHus okoino 10 Br.  IlomoOubie
MCTOYHUKHU HCIOJIb30BaTNCh B paboTax Srosa B.B. [1], Pyaenko b.A. u 3yesa b.K. [2,3], u B
HUX B IIpoliecce pa3psaa BKJIaJbIBaeéMas MOLUTHOCTb U3MEHSETCS OT BpEMEHU. DTO CKa3bIBAETCS
Ha aHAJIMTUYECKUX XapaKTEPUCTUKAX METOJA.

IIpemiaraercs WMCIONB30BaTh WMMIYJBCHBIA pa3psl € H3MEHSeMONl reoMeTpHei
Pa3psiAHOrO NMPOMEKYTKA B Npolecce MPOTeKaHus pa3psga. M3sectHo, 4To npu paspsane
KOHJIEHCATOpa MOIIHOCTb, BKJIaJblBaeMasi B pa3psll, U3MEHSETCS 10 3KCIOHEHUUAIbHOMY
3aKOHY, COOTBETCTBEHHO U3MEHSAIOTCS U XapaKTEPUCTUKU (CTAOMIIBHOCTD) IIa3Mbl. Y MEHbIIIast
paccTosiHie MEXAY 3JEKTPoJaMHU B MpOIecce pas3psla, BO3MOKHO, HOJYYUTh Y4acTOK BO
BpPEMEHHU, JJIs1 KOTOPOr0 MOIIHOCTh, BKJaJblBaeMas B pa3ps, OyAeT nocrosiHHa. B nanHoM
paboTe BHEpBbIE MpeUIaraeTcs HCIOJIb30BATh YKA3aHHBIM HCTOYHUK aTOMM3ALUU U
BO30YKJIEHUs JJIs1 CO3/1aHUsI aTOMHO-3MHUCCHOHHOTO CEHCOPHOTo aHaiu3aropa. [IpemioskeHsl
YpaBHEHHUS TO3BOJISIONIME OMKCATh U3MEHEHHUS] MOIIHOCTU OT BPEMEHU B TEUEHHUE pa3psja,
BKJIAJIbIBAEMON B DPAa3psIAHBIM NPOMEKYTOK. OLIEHEHO BIHMSAHHUE CKOPOCTH  JIMHEHHOTO
M3MEHEHHUS Pa3psIHOTO MPOMEKYTKA Ha XapaKTepUCTUKU paspsiia. [lomyueHsl 3aBUCUMOCTH
W3MEHEHUs MOUIHOCTH OT BPEMEHM ISl Pa3jIMYHBIX 3HAUYEHHUN HAKOIUTEIBHONH €MKOCTH
KOHJICHCATOPHOI 06aTtapen U CKOPOCTH MU3MEHEHHUS pa3psAHOTrO MpoMexyTka. M3 momyueHHbIX
TEOPETUYECKUX 3HAYEHUN MOXKHO CIEJIaTh BBIBOJ, YTO UMEIOTCS BO3MOXKHOCTH Ul CO3/1aHUS
BPEMEHHOI'O TPOMEXYTKa B MMITYJIbCHOM pa3psje, IJie BKJIaJblBaeMas MOLIHOCTb Mallo
W3MEHSET CBOIO BEIMYMHY. TeM caMbIM UMEIOTCS MPEANOCHIIKN ISl CO3JaHMs UMITYJIBCHOTO
UCTOYHUKA aTOMM3AallMM U BO30YXKIEHHs, O00JaJaloIIero XOpOLIMMHU aHAIUTUYECKUMU
XapaKTepUCTUKAMU U MOTPEOIIAIONIEr0 HEOOIBIUIYIO CPEAHIOI0 MOIHOCTh MOTPEOIeHHS.

bubnuocpagpuuecxue ccoiiku
1. Sros B.B., 3yeB B.K., KopotkoB A.C. DnexTpudeckuil paspsg B MEKIIECKTPOIUTHOM
POMEXYTKE: MEPCHEKTUBBl CO3/IaHUsI aTOMHO-3MHUCCHOHHOTO ceHcopa // Jloxmagsr PAH.
1998. T. 359. Ne 2. C. 208.
2. 3yeB bB.K., Sdros B.B., I'enuna M.JI., Pyaenko B.A. Pa3psin npu BCKUNIaHMM B KaHale —
HOBBI HCTOYHUKATOMM3AIMM M BO30YXKAEHHSA JUIsI aTOMHO-3MUCCHOHHOTO OIpeAeNeHus
MmeTasuioB B otoke // XKypH. ananut.xumun. 2002. T. 57. Ne 10. C. 1072.
3. 3yeB B.K., Xupko A.A., SroB B.B., Cmupnoa N.C., KoporkoB A.C. NmimynbcHbIN
UCTOYHUK aTOMM3AIMU U BO30YXKIECHUS C U3MEHSEMOIN reoMeTpHel pa3psiHOro MPOMEXYTKa
B aTOMHO-3MHCCHOHHOM aHasin3e pactBopoB // KypHan anamutuueckoit xumuu. 2020. T.75.
Ne9. C.778-791.
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OnpepgeneHue rpynn 3/IeMEHTOB KaK MNpuUMep BO3MOXHOCTHU
peanu3aummn Metoga MHoroanemeHtHon JTAAC  BbLICOKOro
pa3peLueHus
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b.H. Envyuna, . Examepunbype
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[Tpumenenne aToMHO-a0COPOLIMOHHBIX CIIEKTPOMETPOB C HEMPEPHIBHBIM UCTOYHUKOM
U3JIy4YeHUs MpeonpeseNseT MOTEHIHAIbHYI0 BO3MOXKHOCTh pealu3alid MOJIEKYJISIpHON U
MHOT'O3JIEMEHTHOH aTOMHO-a0COPOLMOHHON CIIEKTPOMETPHH, YTO 3HAYMTEIBHO PACIIUpPSET
BO3MOYKHOCTH JJaHHOT'O METOJIa aHaJIM3a.

Tak, aroMHO-aOCOPOIMOHHBIA CHEKTPOMETP BBICOKOTO paszpemenuss ContrAA 700
¢dupmbr Analytic Jena mo3BossieT MPOBOAUTH OJHOBPEMEHHBINH aHAIM3 HECKOJIBKUX JIMHUIL
MIOTJIOIIEHHS] B U3MEPSIEMOM CIEKTPAIBHOM JHara3oHe (B KauecTBE MCTOYHHMKA W3ITYUYCHUS
UCMOJb3YeTCsl KCEHOHOBas JiaMIia). OTO JIaeT BO3MOXKHOCTb OOHApyXUThb HECKOJIBKO
AJIEMEHTOB OJHOBPEMEHHO B IIPOIIECCE OAHOKPATHOM aTOMHU3AIMH MTPOOHI.

[ToreHnuanbHast BO3MOXXHOCTb COOIPE/IEJIEHUS] KOMIIOHEHTOB ObLIa pacCMOTPEHA HaMU
TEOPETHUYECKH — C TMOA00OpOM ONM3JICKAIMX AHATUTUYECKUX JIMHUA HM  METOJIOM
TepMoiuHamuueckoro mozaenupoBanus (TAM) TepMOXUMUYECKUX HMPOLECCOB B TpapUTOBON
MIeYH C UCTIOJB30BaHUEM mporpammuoro obdecrieuernst HSC 6.1.

T/JIM 656110 HE0OX0AUMO AJIS ITPEIBAPUTEIILHON OLIEHKHU TEMIIepaTyp CTaauii MUpoIr3a
¥ aTOMM3alMU TPO0, MUHUMHU3HUPYIOIIEH MOTEPU aHAJIUTOB ¢ MOTOKOM Taza. [anee e TAM
SBJISUIOCH T'apaHTOM U TEOPETHMUYECKMM OOOCHOBAaHMEM BO3MOXKHOCTH MHOT'03JIEMEHTHOIO
OJTHOBPEMEHHOTO JIETEKTHPOBAHUS ONPEIEIIEMBIX HIIEMEHTOB

IIpenBapuTensHO HaMHM OBLIM BBIIEIEHBI YEThIpE TPYIIBI 3JIEMEHTOB, ONpEieiIeHNe
KOTOPBIX BO3MOXXHO B Y3KOM CIEKTpaJlbHOM pmamna3zoHe. llepBas rpymma cocrout u3 Fe
(A=228,725 um), Cd (A=228,802 um), Sn (A=228,668 um), Bropast — Au (A=267,595 um) u Pt
(A=267,715 um), tpethbs u3 Rh (A=343,489 um) u Ru (A=343,674 um), yerBepras rpymmna — Ir
(A=247,512 um) u Pd (247,642 um). OT™MeTuM, 4TO TepBas Tpylia pemraeT MpoOIIeMbl
OTIpeNIeNIeHUs] JIEMEHTOB B METAJUTYPTHH CIUIABOB, BTOPAs, TPEThs M YETBEPTas TPYIIBI — B
OTIpeIeIeHNH 30J10Ta, MJIATUHBI U TUIATHHOUAOB (JIparoueHHbIX MeTaiuioB (JIM)). Baxho, uto
IIPY OJTHOBPEMEHHOM OTIPEICIICHUH 3JIEMEHTOB KOJIMYECTBO CTA/INH aTOMHU3AIMH CHIDKACTCS B
2-3 pa3a, 4TO MOJIOKUTENBLHO BIMSIET Ha JUINTENIbHOCTh SKCIITyaTalluy TpagUTOBON KIOBETHI.

C wucnonp30BaHMEM MOJICIBHBIX PACTBOPOB HaMU OblUIa BBISABICHA BO3MOKHOCTH
COBMECTHOT'O OJHOBPEMEHHOI'0 OIPEIeNICHHS 3asIBJICHHBIX IPYIII ONPEAEIIEMBbIX JJIEMEHTOB U
Pa3pelIeHHOCTh  AHAIWTHYECKUX  CIEKTPAbHBIX JUHHWHA. [loydeHBl TemImeparypHo-
BpeMeHHble nporpammsl (TBII) 11 kax10il rpymiisl 3J€MEHTOB.

VYxe ¢ wucnoigp3oBaHueM onTUMH3UpoBaHHBIX TBII Hammu ObuIM MOCTPOEHBI
IPagyUpOBOYHBIE 3aBUCUMOCTH U OIPENEICHbl COAEPIKAaHUS KaXJ0ro M3 3asBICHHBIX
AIIEMEHTOB B MOJIEJIbHBIX PacTBOpax.

Pe3ynbraThl JaHHOM pabOTHI PAaCKpPHIBAIOT MOTEHIIMAN PA3BUTHS METOAA U YKa3bIBAIOT
Ha BO3MOKHOCTb CO3JJaHHsI METOJMK OIpEAeTeHHs YKa3aHHBIX aHAJUTOB C MCIOJIb30BAaHUEM
mMHorosneMeHTHON DTAAC 1u1s perieHus aHaTUTUYECKHUX 33/1a4 B pa3IMYHbIX 00J1aCTAX HAYKH
Y TEXHHKH.
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B pabGore pasBuBaeTcsi HOBOE HAIPABJICHHUE PEHTTCHOBCKOW (DOTOAIEKTPOHHON
CHEKTPOCKOIUHU — KAUeCTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3 HAHOMATEPUAaJIOB, BKIIIOYAIOIIEEe
OTpesicNiecHue BAaJCHTHBIX COCTOSHUW JJIEMEHTOB HAHOCTPYKTYyp. Paspaboranma meroamka
SKCIIEPUMEHTAIILHOTO ~ PEHTTEHOBCKOTO  (DOTOIJEKTPOHHOTO  OMpEZeNieHUusT  COCTaBa
HAaHOKPEMHHUSI M KOMIIO3UTHBIX CTPYKTYp Ha ero ocHoBe. [lpemyioxkeHa HOBas MeETOJIMKa
JNEKOHBOJIOLMK  aHanuTtuyeckoro curHana POOC wu  wuzBnedeHue ¢HOHOBOM JIMHUW,
MO3BOJISIIONIAS CYIIECTBEHHO YJIYUYIIUTh METPOJIOTMUECKHE XapaKTEPUCTUKH METOHa IS
UCCIICIOBAaHMUSI ~ HAHOCTPYKTYp M HaHomarepuanoB. IlpemmoxeH  HOBBIM  crmoco0
MpPOOOMOATOTOBKK  00pa3lioB - (OPMUPOBAHHUS IOBEPXHOCTHOTO CJOS  TOJJIOKEK,
o0ecrevynBarOMX  BBICOKYIO  BOCHPOM3BOJUMOCTH  PE3yJbTAaTOB  HM3MEPEHUH U
YyBCTBUTEIHLHOCTH aHAJIN3A.

BnepBbie  mokazaHo, 4TO  (OTONIOMHHECLEHTHBIE  CBOMCTBA U CIIEKTP
(OTOMOMUHECIICHIIY THOPUAHBIX HAHOYACTHUIL KPEMHUS ONIPEAETISIOTCS HE TOJIBKO pa3MepoM
YaCTHUIl, HO U COOTHOIICHUEM Pa3IMYHBIX BAIGHTHBIX COCTOSIHUM KPEMHUS, TPUCYTCTBYIOIINX
B cocraBe 000J0uKkM HaHOYacTUIBL. [IpoBenéH KadecTBEHHBIH M KOJMYECTBEHHBIN aHAIN3
THOPUAHBIX CTPYKTYpP HaHOKpPEMHHs, (DOTOTIOMUHECIUPYIOUIMX B KpacHO-UH(ppakpacHOU
obnactu criekTpa u He(hOTOIIOMUHECITUPYIOMIETO HAHOKPEMHHUS, TIOJTYYEHHOTO B PE3yJIbTaTe
IUIa3MOXUMHUYECKOTO W JIa3epO-XMMHUYECKOTr0  CHHTe3a  (IeUTepUpOBaHHBIX U
HEJIEUTEPUPOBAHHBIX 00PA3IIOB) MPU COBMECTHOM aHau3e NaHHbIX POOC u peMToceKyHIHOM
abcopOLroHHOM criekTpockonuu. HoBble criocoObI pa3iokeHUs CIEKTPOB Ha OT/IEIbHBIE TUKU
¥ BbIUATAHUS (POHA CHOCOOHBI TOBBICUTH TOYHOCTH KAaY€CTBEHHOTO W KOJIMYECTBEHHOTO
ompefeNieHus] OTJENbHBIX CTENEHEeH OKHUCICHHS 3JEMEHTOB. JTO IMO3BOJSET OOHAPYKUTH U
OTPENIETTUTh  HEYCTOMYMBBIE  OKCHUJHBIE (OPMBI, HOBBIE MPOMEKYTOUHBIE  (a3kbl,
MPUCYTCTBYIOIIME TOJBKO Ha BHEIIHEW IMOBEPXHOCTH WJIM IOBEPXHOCTU paslena, U He
ompenensieMble TaKUMU «OOBEMHBIMH» METOJIaMHM, KaK METOJAbl JJICKTPOHHOW WM
PEHTT€HOBCKOM udpakuuu.

Ha ocHoBe uccnenoBanuii u ontuMuzanuu GakTopos, onpeaenstomux 3¢hHeKTHBHOCTh
Metona POOC mpu uccrneqoBaHUM HAHOCTPYKTYP M HAHOMATEpPUAJIOB TPENJIOKEHBI HOBBIC
MOJXOJbl K aHalu3y NaHHBIX METOAa W HaWIeHBl YCIOBHs, OOECIEYMBAIOIINE BBICOKYIO
BOCIIPOU3BOANMOCTH, UyBCTBUTEIILHOCTD U CENIEKTUBHOCTH aHAJIH3a.

CrekTp MOTeHIMANBHBIX 00JIaCTe MPUMEHEHHUs Pe3yIbTaTOB pabOThHI BEChMa IITHPOK.
PazpaboTanHbie METOABI W TOAXOABI MOTYT NMPUMEHATHCS B MEIUIIMHCKON MPAKTHKE IS
TEPaneBTUYECKOTO JIEKAPCTBEHHOTO MOHHMTOPHHTIA, I PElIeHUs 3aaad (papMaKOKUHETUKH,
JUIST  Pa3BUTHS METOJIOB DKOJIOTHYECKOTO KOHTPOJS, B CHCTEMax O€30MacHOCTH, B
AQHAJTMTUYECKON MpaKTUKE JUIsl OMPE/IETICHUsI KAYECTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa U
BAJICHTHBIX COCTOSTHUM JJIEMEHTOB HAHOMATEPHUAJIOB B MPUPOJHBIX M TPOMBIIUICHHBIX
oOBeKTax.
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HanocTpyKkTyphl BBI3BIBAIOT OrPOMHBIM HHTEpeC Kak OBICTpOpacTyLIUil Kiacc
MaTepUaJIOB JUIsi MHOTUX IpPUIOKEHUU. [l XapaKTEepUCTUKU pa3Mepa, KPUCTAUIMYECKOU
CTPYKTYPBI, 3JIEMEHTHOT'O COCTaBa M MHOKECTBA JPYTUX (U3UKO-XUMHUECKUX, XUMUUYECKUX U
(U3MUeCKUX CBOMCTB HAHOYACTHI[ HCIOJB3YETCS HECKONBbKO MeTonoB [1,2]. Pazmuunbie
CHWJIbHBIE CTOPOHBI M OrpPAaHMYEHUS KaXKIOT0 METOoJa YCIOXKHSIOT BBIOOp Haubomee
MNOJIXO/AAIIETO METOJa; NIpPU OITOM 4YacTo TpeOyercss KOMOWHUPOBAHHBIM IOAXON K
xapakrepusauuu. Kpome Toro, yuuThiBas, 4YTO 3HAUCHHE HAHOYACTUIl B (PYHIAMEHTAIBHBIX
UCCJIEIOBAHMSIX U NMPUIOKEHUSIX TIOCTOSIHHO PacTeT, He0OX0IUMO, YTOOBI UCCIEA0BATENH U3
pa3HbIX o0xacTel mpeoaosenu MpodieMbl BOCIIPOU3BOIMMOCTH U HA/ICKHONU XapaKTEPUCTHKU
HAHOMATEPHAJIOB TIOCJIC UX CHHTE3a U JalIbHEH e 00paboTKu (HanmpuMep, CTAANH OTKHTA).

OrnpenenieHne CTPOEHMS, KAYECTBEHHOTO M KOJIMYECTBEHHOIO XMMHUYECKOIO0 COCTaBa
HAaHOMATEpPHAJIOB, COCTOSILIMX M3 HAHOYACTHIl (KBAHTOBBIX TOYEK) WJIM MPEICTABIISIOIINX
c000i1 HaHOTUJIEHKU (AIBYMEPHBIE CTPYKTYPBbI), U CBSI3b TUX XaPAKTEPUCTHUK CO CIIEKTPAIbHBIMU
CBOWCTBaMH SIBIISIETCS OJTHOM M3 IIEHTPAIBHBIX MTPOOJIEM B H3y4eHUH HAHOOOBEKTOB [2].

MeTton peHTreHoBckoi GoTodnekTponHoil cnektpockonuu (POIC) mim anekTpoHHON
CIEKTPOCKONUU I XuMudeckoro ananm3a (OCXA), MOKeT MpeIoCcTaBuTh HHPOPMAITUIO O
Kaue€CTBEHHOM M KOJIMYECTBEHHOM COCTaBE, BAJIEHTHBIX COCTOSIHUSIX 3JIEMEHTOB HCCIIEyEMOTO
o0Opa3la ¥ XMMHUYECKOM COCTaBE€ IOBEPXHOCTH W TpaHMI] pas3felia, KOTOPHIE OMPEIENISIOT
CBOMCTBa HAHOCTPYKTYPOBaHHBIX MaTepuaios [1-3].

P®OC 00b1YHO HE paccMaTpuBalOT KaK METOJ| C FOPU30HTAIBHBIM (JIaTepallbHbIM)
HaHO—paspemieHueM. OJHAKO JETEKTUPYEMbIE JTHUM METOJAOM D3JEKTPOHBI IPOXOIAT
paccTosiHuA, U3MepsieMble B HAHOMETPax, U OHU MOTYT OBITh MCIIOJIb30BaHBI ISl MOJIy4YEHUS
JIOCTAaTOYHOM MH(OpPMAIK O CTPOEHUN HAHOMETPOBO-Pa3MEPHBIX 00pa3lloB Ha MOBEPXHOCTH
U B IPUIIOBEPXHOCTHOM cJi0€. XOTSI BO3MOKHOCTh MOJIYYEHHUSI HHPOPMAIIMH B HAHOMETPOBOM
MaciTade 0T 00pa3IoB C IIOCKON MOBEPXHOCTH KaXkeTcs 00Jiee OUeBHIHOM, JaHHbIE CIIEKTPOB
P®SC moryT 6bITh UCTIOIB30BaHBI [JIs ONPEAEIICHUSI COCTaBa HaHOYACTHUIL. Takxke, BO3MOXXHO
MOyYNUTh MHPOPMAIUIO O TOKPHITUSAX U CIOSX HAa HAHOYACTHUIAX B YCIOBUSX, B KOTOPBIX
JIpyrve METO/Ibl UCCIIeI0BaHNUsI TOBEPXHOCTH HE MOTYT ObITh IPUMEHEHBI.

OcHoBHas Lienb JOKJIaJa — NpeACcTaBUTh 0000Laromue 3HaHus 00 HMCIOIb30BaHU,
JOCTHKEHUSX, MPEUMYIIECTBAX M HEAOCTaTKax psfa SKCIEPUMEHTAIbHBIX METOMOB,
JOCTYINHBIX JUJII XapakTePUCTUKU HAHOYACTHL. PaszlWuyHble METOJbl XapaKTepu3aluu
KJIACCU(UIUPYIOTCS B 3aBUCHMOCTH OT KOHLIEMIUHU / TPYIIbI HCIOJIb3YEMbIX METOJIOB,
uHpOpMaLUK, KOTOPYI0 OHM MOTYT MPEAOCTaBUTh, WM MaTepHalOB, JUISI KOTOPBIX OHHU
IpeHa3HAYEHBI.

bubnuocpagpuuecxue ccoiiku
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Onpenenenue Onaroponusix MetaioB (BM) u penkoszemenbHbIX 35eMeHTOB (P33) B
reoJIOrH4YecKuX o0pas3iax siBiseTcs OJHOM 13 Hanbosee CI0KHBIX aHATMTUYECKUX 3a/1ad. DTO
CBSI3aHO CO CIIOKHBIM MaTPUYHBIM COCTaBOM OOpa3LOB M HU3KHUMH COJICPKAHUSIMU aHAJIUTOB.
OguuM #3 myTed peuieHus 5TOM 3aJauu  SBJSIETCS HCIOJIb30BAaHME COPOIMOHHOTO
KOHLEHTpUpoBaHus 31eMeHToB U Metoaa MC-UCII s nocnenyromero onpeaeneHus.

JlJi CeNneKTUBHOTO HW3BJICYCHHS] MEPCIIEKTHBHO HCIIOJIB30BAaTh COPOLIMIO M3 KHCIBIX
pactBopoB TBepaoda3zHeIMu dKcTpareHTamu (TDD), HoTydeHHBIMHU ITyTeM MOAU(PHIIMPOBAHUS
TBEPABIX HOCUTENICH OpraHMYeCKUMHU peareHTamu. Vcmomnb3ys Ans 3aKperyieHHsl peareHThI
pasHoro tuma (azor-, ¢ochop-, cepoconuepKaire), BO3MOXKHO OOECIIEYUTh CEJICKTHBHOE
U3BJICYCHHE PA3HBIX TPYIII AJIEMEHTOB.

B kauecTBe HOCUTeNel OOJIBIION WHTEPEC MPEACTABISAIOT YIIIEPOIHBIC HAHOTPYOKH
(YHT) [1], xoTOpble XapaKTepU3yIOTCS Pa3BUTONW MOBEPXHOCTHIO, CHOCOOHOCTHIO MPOYHO
yAepKUBaTb B TBEpHOH (a3e opraHMYeCKHe COEIMHEHUS, B TOM YHCII€ B CHUIbHOKHCIIBIX
cpemax, a TakkKe BO3MOXKHOCTBIO TPSIMOro ompeneneHus 0e3 aecopOuuu (mocie
MHUKPOBOJHOBOI'O Pa3JI0KEHHUS).

B wnacrosimelr paborte ucnonb3oBanbl YHT paznudHoi CTPyKTypbl: KOHMYECKHE,
Tayaur w wmmuHIpudeckne kKopotkue, G-183 (HamoTexLlentp, Tam6oB). Hocuremn
umnperaupoBain N,N,N'N'- rerpaoktunaurnukoiasamuaom (TOHAT'A) — mis usBieueHUs
P33, u 2-mepkantobenzoruazonom (MBT) — nmns ussneuenus BM. Uzyuenue copOruum
IPOBOJMIM C KCIOJB30BaHHEM CTaHIAPTHBIX PAcTBOPOB s Macc-criektpomerpun (High
Purity). Conepsxanue P32 u BM B pacTBopax /10 1 nociue copO1uu, a Takke HeoCPeACTBEHHO
B copOeHTax Mocjie MX MHMKpPOBOJHOBOIO pasyiokeHus onpenensiim merogom MC-HCII
(criextpomerp X Series Il). [lns pasnoxenuss COpOSHTOB M aKTHBAIIMHU MIPOIIECCa U3BIICUCHUS
UCIIOJIb30BAJIM MUKPOBOJIHOBYIO cucteMy MARS-5.

B xozne pa®oTsl BeIOpaHbI crtocoOb! noayueHus: TP, yCTOWYUBBIX B KHCIBIX Cpeaax,
oTpesieNieHbl UX COPOIIMOHHBIE CBOWCTBA M ycloBus u3BiedeHus P30 u BM. Ycranosnena
BeIcokast dpdextuBHOCTE TOD G-183-TO/I'A mo otHOmenuto k P33 B 1-3M HNO3 u G-183-
MBT o otHomrenuto k Au, Pd u Pt 8 1-3M HCI (crenens uzBneuenus >90%). ITokazana
BO3MOYKHOCTh MOBBIIIEHUS cTenenn u3Bnedenus Rh, Ru u Ir 1o 80-90% nipu copOipun TDD G-
183-MBT nox BozaeiicTtBueM MUKpOBOIHOBOTO n3nydenus (120 °C, 4 atm.).

Ha mpumepe crangapTHbIX 00paslioB yJIbTPAOCHOBHOI TOPHOM MOPOABI, UMEIOIINX
CJIOKHBI MaTpuuHblii coctaB (%): UBN (Mg-29; Fe-3,0; Al-1,5; Cr- 0,23; Ni-0,2) u IBM
(Mg-23, Fe-4,4; Al-2,4, Cr-0,2), moka3zaHa BO3MOKHOCTh ucmojb3oBanus TOD G-183-TOT'A
JUIS CeJeKTHBHOTo u3BiedeHus P35 u3 pacTBopoB reojorumueckux odpasuon. TOD G-183-
MBT Obu1 ucnonb3oBaH Uis KOHIEHTpuUpoBaHus BM W3 pacTBOpOB mocie pa3ioxKeHHUs
cTaHgapTHoro odpasua coctaBa Yepnoro cinanma CJIr-1.

bubnuoepagpuuecxue ccoiiku
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Pentrenodnyopecuentusiii ananu3 (PDA) s ompeneneHus KOJIMYECTBEHHOTO
COJIEp’KaHUsl JIEMEHTOB HCIOJIb3YeT (PIIyOPECIIEHTHOE H3JIyY€HHE aTOMOB COCTABIISIOIINX
ucciaeayemoe BemiectBo. CymiecTByoT mpoOiembl mnpu peanusauuu PDA, kotopsie
OTPaHUYMBAIOT IPUMEHEHUE METO/IA.

PaccesHue nepBuYHOro m3inyuyeHus: (KOr€peHTHOE U HEKOTEPEHTHOE) SIBISETCS OQHOMN
U3 TPUYUH BO3HUKHOBEHHS (HOHA, YTO OrpaHUYMBACT AHAIUTUYECKHE XapaKTEPUCTHKHU
cunekrtpoMerpa. Bozmoxknoctu PDA orpaHuyeHsl NpU ONPENETIEHUM JIEMEHTOB C MaJlbIM
aTOMHBIM HOMEpPOM B CBSI3M C MQJIOH HMHTEHCUBHOCTBIO AHAMTUYECKUX JIMHUM H
HE3HAUNTENFHOW TIYyOMHON BBIXOAA (IIyOpPECHEHIIMH, HEBO3MOXHO TAaKKe IPOBOIMTH
ONpENIETICHUE 3JIEMEHTOB, Y KOTOPBIX HE CYIIECTBYIOT PEHTI€HOBCKUE XapaKTEPUCTUUYECKUE
CHEKTphI (Bomopoj, renuid). Ilpu Hamuuuu B aHamM3upyeMoM oO0paslle KPUCTALTUYECKUX
COEIMHEHUIN MOTYT BO3HUKATh NU(PAKINOHHBIE MTUKU KaK OTPaKEHUE XapaKTePHUCTUUYECKUX
JMHUM aHOJla PEHTTEHOBCKOM TPYOKH OT YNOPSIOYEHHBIX KPUCTAUIMYECKUX CTPYKTYp; 3TU
MUKW 3aTPYAHSIOT paciiu(poBKY CHEKTPOB M HWACHTU(DUKAIMIO COCTaBa W MOTYT
HAKJIa/JbIBaThCS HA AQHAIWTUYECKUE JIMHUM ONpENeNAeMbIX 3jieMeHToB. Hamuuue B
AHAJIM3UPYEMOM MaTepualieé 3JIEMEHTa C Pa3HOW BAJCEHTHOCTBIO IPUBOJUT K CIBUTY
CHEKTPAJIbHBIX JIMHUM, YTO 3aTPYyAHSET HPOBOAUTH TOYHBIE OINPEAEICHUS aHaIUTA. OJTU
3¢ dexThl: paccessHHOE U3NIy4YeHUEe, TUGPAKIIMOHHBIE MHUKU U CABUT CHEKTPAIbHBIX JHUHHUHA B
paMKax pPEeHTreHO(IIyOPECHEHTHOTO METO/a aHalinM3a B OOJBIIMHCTBE CIy4aeB SIBISIOTCS
HEYCTPAHUMBIMH IOMEXaMHU.

Onnako, TOCKOJABKY OTU (aKTOphl OOYCIIOBIICHBI BIOJHE OMpPEACIEHHBIMU
¢u3nUecKUMU MPUYUHAMH, B pAAE CIy4aeB MOXHO TIOJIYYUTh JOMOJHHUTEIbHYIO
AHWINTUYECKYI0 HHpopManuio. I 3Toro Ha peHTreHO(IyOpeCLEeHTHOM CIEKTPOMETpPE
HE00XO0IMMO JIOMIOJTHUTEIBHO U3MEPATh KPOME PEHTI€HOBCKOW (DIyOpeCcleHIIMN paccesHHOe
U3TyuyeHue, OTpaKEHHOE M3IyYEHHE OT YHOPSAJOUYEHHBIX CTPYKTYp U (OpMY CHEKTPaIbHBIX
JIMHUM.

CyI1ecTBEHHO OTJIMYAIOLIAsCsl 3aBUCUMOCTb HHTEHCHUBHOCTEH KOTE€PEHTHO H
HEKOT€PEHTHO PAaCCEIHHOIO M3JyYeHHUs OT aTOMHOI'O HOMEpAa, OCOOEHHO BBbIpaXKEHHAs IS
JJIEMEHTOB HayaJa NEPUOANYECKONM CHCTEMBI JJIEMEHTOB, IPEAOCTABISIET BO3MOKHOCTh
OTpeAENATh MAaTPUYHBIE AIEMEHThHl B OPraHUYECKUX COETUHEHUSX (BOJOPOA, YIIepoa, a3oT,
KHCJIOPO/) ¥ MPOBOJUTH UACHTU(DHUKAIIMIO OPraHMYECKUX COeAMHEHUH. M3MepeHus mpoBoIsT
B 00JIaCTHM KOPOTKHUX M CPEIHUX JUIMH BOJIH PEHTTEHOBCKOI'O CIEKTpa, YTO 0OecredrBacT
JIOCTaTOYHBIE CKOPOCTHU CUETA U3MEPSIEMBIX JIMHUH.

H3mepenne OTpak€HHBIX OT YHMOPSJOUYEHHBIX CTPYKTYp aHaIM3UpyeMoro obpasia
JMHUAN NEPBUYHOTO CIIEKTPa PEHTT€HOBCKOM TPyOKH B 00JIACTH CPeTHUX JUTMH BOJIH TIO3BOJIMIIO
OTIPEIENIATh COJepKAHUE yriepoja B CTalsAX IpH INTyOrHEe BBIXOJA U3IIyUYEeHHUS, XapaKTEepHOI
JUISL 3JIEMEHTOB CEPEIUHBI NEPUOANYECKON CUCTEMBI 2JIEMEHTOB.

[Ipeunsuonnsie u3mepeHus (GOpMbI CIIEKTPANbHBIX JUHHUI MO3BOJISIIOT ONPENENSTh
BEJIMYMHY XMMHUYECKOIO C/IBUTA CIIEKTPAJIBHBIX JIMHUHI 2JIEMEHTA, IPOBOJAUTH BELIECTBEHHBIN
aQHAJIN3 U TMPOBOJUTH OLIEHKY COOTHOIIEHUS COJEpKaHHUS IJIEMEHTa B Pa3HbIX BaJEHTHBIX
COCTOSIHUSIX B aHAJIM3UPYEMOM 00pasLe.
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dnyopecueHUUsA, paccessHHOe usnyyeHue u opma JIMHUN —
aHanuUTn4ecKue curHanbl A9 KONIM4eCTBEHHOro, BeLeCcTBeHHOro
aHanusoB N naeHtTudpukauum matepmana

B peHTreHocnyopecLueHTHOM aHanuse

Kanunun b.J1.
2. Canxkm-Ilemepbype
kalinin_boris@mail.ru

B peHTreHOBCKOM CHEKTpOMETpE MEpPBHUYHOE H3IyYeHHE PEHTTEHOBCKOM TpYyOKH
B3aUMOJICHCTBYET C AJIEKTPOHHOM 000J104KOi aroma. [Ipu B3ammoeldcTBUM ¢ BHYTPEHHUMH
obonoukamu K, L, M Bo3HHKaeT QyopecleHTHOE U3ITyYEeHUE, PETUCTPHUPYEMOE AETEKTOPOM
PEHTTeHOBCKOTO0 criekTpoMmeTpa. Kpome iyopeciieHTHOTO U3inydeHusl IpH B3aUMOJICHCTBIM C
AJIEKTPOHAMM aTOMa BO3HUKAET PACCESHHOE M3JIyYEHHE — KOTEPEHTHOE M HEKOI'€pEHTHOE,
KOTOpPOE TOXE PETUCTPUPYETCS IETEKTOPOM PEHTICHOBCKOro crekrpomerpa. llomoxxeHue
NUKOB (PITyOPECHEHTHBIX JUHHUA B 3aBUCUMOCTH OT BAaJICHTHOTO COCTOSIHHS JIIEMEHTA
U3MEHSAETCS M 3TO TOXKE€ MOXHO 3aperUCTpUpOBATh MpU OO0pabOTKE CHEKTpa H3MEPSIeMbIX
AQHAIUTUYECKUX PEHTTEHOBCKUX JIMHUM.

Peructpupyemoe  ¢iayopecueHTHOE  M3Iy4YeHHE  MO3BOJIIET  MPOBOJUTH  HA
PEHTI€HOBCKOM CIIEKTPOMETPE KaUECTBEHHBIN M KOJMYECTBEHHBIN aHaIN3 U3MEPSIEMbIX MPO0.
OCHOBHBIMU ~ CITOCOOaMHM  KOJIMYECTBEHHOTO  aHajin3a, [MO3BOJIAIOIIMMU  YYUTHIBATh
MEKIJIEMEHTHBIE BIMSHUS AJIEMEHTOB, SBISIOTCSA CIOCOOBI (hyHIAMEHTAIBHBIX apaMeTPOB,
MHO>KECTBEHHOU PErpeccuu, TEOPETUIECKUX MOMPaBOK U CIOco0 cTaHaapTa-(oHa.

Bo3znukatoniee B pe3yJibTaTe B3aUMOIEHCTBUS IEPBUYHOIO U3JIyYE€HUSI PEHTI€HOBCKON
TPYOKHU C AJIEKTPOHHON 000JI0UKOW aTOMOB aHAJIM3UPYEMOro 00pasiia paccessHHOE U3ITyuYeHUe
ABJIIETCS OCHOBHOM NMPUYMHON BO3HUKHOBEHHUS (POHA, HHTEHCHUBHOCTh KOTOPOTO 3aBUCHUT OT
3(pGEKTUBHOIO aTOMHOIO HOMepa u3MepseMoi mpoObl. [l »lIeMeHTOB Hauana
NEPUOANYECKON CUCTEMbl UHTEHCUBHOCTb PACCESHHOTO U3IYyUYEHUS CYIIECTBEHHO 3aBUCUT OT
aTOMHOI'O HOMeEpa BXOJAIMX B 0Opasel 3JIEMEHTOB, YTO MPEIOCTAaBISET BO3MOXKHOCTb
KOJIMYECTBEHHOTO OIpPEAETICHUS] MAaTPUUHBIX 3JEMEHTOB B OPraHMYECKHX COEAMHEHHUSX.
N3mepeHue OTpakEHHBIX OT YHOPSJIOUYEHHBIX CTPYKTYp aHAIU3UPyeMoro obOpasla JTUHHUN
NEPBUYHOTO CIHEKTpa PEHTICHOBCKOW TPYOKH TO3BOJSET KOJIMYECTBEHHO OIpPENesaTh
COJIEpKaHus DJIEMEHTOB, HE BXOAIIMX B AUANA30H ONPEAEIAEMBIX dJIEMEHTOB IPUMEHAEMOT O
PEHTT€HOBCKOTO CIIEKTPOMETpA.

Jlnist opMBI CIEKTPaIbHOM aHATUTUYECKON JIMHUM AJIEMEHTA, HaXOASIIErocs B pa3HbIX
BaJICHTHBIX COCTOSIHMSIX, HAa0JI0/1al0TCA CYIIECTBEHHbBIE OTIMYMS B JBYX TOYKaX CIIEKTpa: B
TOYKE MAaKCUMyMa CIeKTpa U B TOuke neperuda cnekrpa. [Iperusnonssie uamMepeHus Gopmbl
AQHAINTUYECKUX CHEKTPAJIbHBIX JUHUM, HHTEHCUBHOCTEH B MOJIOKEHUSIX MaKCUMyMa CIIEKTpa
U B IOJIOKEHUM Tepernda CHEeKTPaIbHOM JIMHUU TMO3BOJIIOT ONPEACTUTh BEIUYHHY
XUMHUYECKOIO C/IBUra CIEKTPaIbHOW JIMHUU MO OTHOLIEHHUIO K 3JIEMEHTY, HaxoJsiuleMycs B
HENTPaJIbHOM COCTOSIHMM, YTO MO3BOJIIET ONPEENATh BaJIECHTHOE COCTOSIHUE 3JIEMEHTA. DTOT
crocod TMpenocTaBisieT BO3MOXKHOCTh IMPOBOJUTH OLIEHKY COOTHOIICHUS COAEpKaHUS
HJIEMEHTA B Pa3HBIX BAJICHTHBIX COCTOSHUAX B aHATU3UPYEMOM 00pasLe.
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MpenmyuecTBa rpagyMpoOBKU MO OTHOLUEHUSIM KOHLeHTpaLumn
Npu aHanuse reosiorM4eckmux U TeXHN4YeCckMx MmaTepuanoB MeToAoM
AJC-UCHN

Kapumosa T.A., Byx6unoep I'JI.?, Kauun C.B.*

L Cubupcruii pedepanvruiii ynusepcumem, . Kpacrnospex
2000 «Cubupcrue Ananumuyeckue Cucmemory, 2. Kpacnosapck
malaeva.tatyana@bk.ru

[IpumeHeHne TpagyupOBKH 110 OTHOLIEHUSAM KOHLIEHTPALMK IO3BOJIAET CYLIECTBEHHO
noBbIcUTh TOUHOCTH MeToaa ADC-UCII npu aHanu3e METAJIOB U CILIABOB, T€0JIOTMUECKUX U
TEXHUYECKHUX MaTepuasoB. Takol BapuaHT rpalyupOBKH MOXKHO HUCIIOJIb30BaTh BCEIA, KOIra
yZaeTcs CBSA3aTh BCE KOMIIOHEHTHI, IPUCYTCTBYIOIINE B 00paslie ypaBHEHUEM:

COCH + Cl + C2+ .t Cn = 100% (1)

rae — Coen —“MaTPUYHBIA KOMIIOHEHT 00pasia, C1, Co, ..., Ch — oCcTajabHbIC KOMIIOHCHTHI,
IPUCYTCTBYIOILIKE B oOpasLe.

I'pagyvpoBka 1O OTHOIIEHHUSM KOHIICHTpAIMil MO3BOJIIET MOJIYYUTHh pPE3YJIbTaThl
aHaJIM3a C MUHHUMAaJIbHOM MOTPEHOCThI0, Ha ypoBHE 0,1% OTH., B OTAENBHBIX CIIydasX OHa
Haxonutca Ha ypoBHe 0,003% otH. CpaBHEHHE TIpagyUpPOBOYHBIX 3aBUCHUMOCTEH,
MOCTPOCHHBIX OOBIYHBIM CIOCOOOM, CITOCOOOM C JA00aBICHHEM BHYTPEHHETO CTaHAapTa U
CrocoO0M MO OTHONIICHHUSAM KOHIIEHTpAIlMil MOKa3allo 3HauuTeNnbHOe, B 3-4 pa3a, yiydileHue
METPOJIOTMUECKUX XaPAKTEPUCTUK IPAayUPOBKHU MO0 OTHOLIEHUSM KOHLEHTPALUK.

VYnyumenue merponorudeckux xapaktepuctuk meroga ADC-UCII mpu anamusze
METaJIJIOB, F€OJIOTUYECKUX U TEXHUYECKUX MATEPHAJIOB C MCIIOIb30BAaHUEM I'PAyHPOBKU I10
OTHOIICHUSIM KOHLIEHTPALIUNA MBI CBS3BIBAEM CO CIEAYIOUUMU (haKTOpaMu:

1. U3 oOmel mMOTpemHOCTH aHajlu3a HWCKIIYAeTCs IOTPEIIHOCTh B3BEIIMBAHUS
00pa3iia Ha aHATMTHYECKUX BECaX U MOTPELIHOCTh I0BEIEHUS PacTBOpa 10 KOHEYHOT0 00beMa,
OTCYTCTBYET JO3UPOBAaHUE ATMKBOTHOM YaCTH pacTBOpA BHYTPEHHET0 CTaHAapTa U CBSI3aHHAs
C 3TUM MOTPEIIHOCTb.

2. IHTEeHCUBHOCTH ITMHMH BHYTPEHHErO CTaHIAapTa — JJIEMEHTa OCHOBBI — HMEIOT
BBICOKHE 3HAUYEHHUSI U HE MOJBEP>KEHBI CIIEKTPATIbHBIM HAJIOKEHUAM OT APYTHX 3JE€MEHTOB;

3. OTHOIIEHNS] WHTEHCHUBHOCTEH JIMHHUNA W3MEPSIIOTCS TOYHEe, 4YeM aOCOIOTHBIE
3HAYEHHS] THTEHCUBHOCTEM.

4. I'pagyupoBOYHBIE 3aBHCHUMOCTH CO3JIAIOT N-MEPHOE MPOCTPAHCTBO M N-MEPHYIO
IIPOCIIEKUBAEMOCTD

[lepexon 13 OJHOMEPHOTO MPOCTPAHCTBA B N-MEPHOE HYXAAETCSA B CO3JJaHUU TEOPUU
OIIEHKHM TMOTPEUIHOCTH WM PACIIMPEHHON HEONpPENeNeHHOCTH B N-MEPHOM MPOCTPAHCTBE.
HekoTtopbie 0cOG€HHOCTH 3TOT0 IPOCTPAHCTBA BUIHBI YK€ CETO/IHS.

B n-MepHOM mpocTpaHCTBE BaXKHEHIITUM 3JIEMEHTOM MPOCIIEKUBAEMOCTH CTAHOBUTCS
CyMMa COJIEp>)KaHUH aTTECTOBAaHHBIX M HE aTTECTOBAHHBIX KOMIIOHEHTOB, KOTOpPasi HE MOXET
npesbimiath 100%. VIMEHHO 3TO HE MO3BOJUT CyMME aTTECTOBAHHBIX MAacCCOBBIX JOJEH
OTpeieNIIeMbIX KOMIIOHEHTOB M HMX TOJOKUTENbHBIX PACIIUPEHHBIX HEOIpeneIeHHOCTEeN
MPUITH K 3aBEIOMO OIUOOYHBIM Pe3yIbTaTaM.

JlomxkHa OBITH MOTyYeHa HH(popMaIusi 000 BCEX KOMIIOHEHTaX 00pasiia, Jake eclii He
BCE OHM BOCTPEOOBAHBHI.

B opHoMepHOM mpocTpaHCTBE COOJIOAETCs MPaBUIIO: YyeM Oouibllie MaccoBas IO
OTIpeNieNIIeMOro KOMIIOHEHTa, TeM 0oJible abCcoMoTHas omKbKa onpenenenus. B n-mepHom
MPOCTPAHCTBE, HAUMHAS C OMNPECIEHHbIX 3HAYEHUI MaccoBOMl 10JM, BO3HHUKAeT oOpaTHas
CUTYyalMs: YeM OO0JIbllle MaccoBas J0JIsI, TEM MEHbIIe a0COIOTHAs OINOKa ONpeeTIeHHUS.
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NprMeHeHne crneKTPOCKONMYEeCKMX MeTOA40B AJisl aHanu3a
00BLEKTOB KyJIbTYPHOro Hacneaus

Kucenesa JI.B.Y?, Illazanos E.C.3, Oxynesa T.I'Y, Conowenxo H.I' Y, IManxpywuna E.A.2,
Panckas A.J].Y, Xopvrosa A.H.*?, Jlanunos J{.A.?

Y Unemumym 2eonoauu u ceoxumuu umenu ax. A.-H. 3aéapuyrozo YpO PAH, 2. Examepun6ype
2Vpanvckuii @edepanvhbiil ynusepcumem umenu nepeozo Ipesudenma Poccuu

b.H. Envyuna, 2. Ekamepunobype

3Vpanvckuii 2ocyoapcmeennuiil 2opuviii yuusepcumem, 2. Examepunoype
kiseleva@igg.uran.ru

B mocnengnee Bpemsi B apXeoJOTMYECKUX HCCIEIOBAaHMAX BCE Yalle Pean3yeTrcs
MEXIUCUUIUIMHAPHBIA ~ MOJAXOJl, XapaKTepU3YIOUIUICS TNPUMEHEHHEM aHAIUTUYECKUX
CIIEKTPOCKOMTMYECKUX METOJIOB K HM3YyYEHHUIO apTe(aKTOB, CKEJICTHBIX OCTATKOB W JAPYTUX
00BEKTOB MaTepUAIbHON KYJIbTYPHI.

B noknane OymyT pacCMOTpPEHBI pe3yJbTaThl MCCIEJOBAHUN psAa apXeoJOTHYECKUX
apTeaKkToB — paCTUTEIBHOTO U MIEPCTAHOTO TEKCTUJIS, MeTaia (OpOH3bI U ME/IN ), CKeTIETHBIX
TKaHEW YeJI0OBEKa, MUTMEHTOB HACKAILHOM KUBOIMCH U TATYUPOBOK, KEPAMUYCCKHUX U3JICITHIA,
OpraHMYECKUX THILNEBBIX OCTATKOB, KYPHUTENbHBIX cMecel, BbimoiaHeHHbIX B L[KII
«I"eoanamutux» UI'T YpO PAH.

Kpyr ucnonp30BaHHBIX aHAIUTUYECKUX METOJOB BKIIOYAET MHOTOKOJUIEKTOPHYIO U
KBaJPYMOJIBHYIO MacC-CIEKTPOMETPHIO C MHAYKTUBHO CBS3aHHOM IJIa3MOU JUISL OTIPE/ICICHUS
MUKPO3JIEMEHTHOTO M W30TOMHOTO (CTPOHIMH, CBHUHEI) cOocTaBa 00pa3lloB; paMaHOBCKYIO
MHUKPOCIIEKTPOCKONIUIO ¥ CKAaHHUPYIOLIYIO AJIEKTPOHHYI0 MuKpockonuio ¢ DJC s
UACHTU(DUKAIIMK MUHEPaIbHOIO COCTaBa MHUKPOMPENapaToB IMUTMEHTOB HAaCKaJIbHOMN
KUBOITUCH; Ta30BYI0 XpOMATOTpauio ¢ Macc-CIEKTPOMETPUYECKHM JETEKTUPOBAHUEM JIJIs
UACHTU(DUKAIIMN OPTaHUYECKUX BEUIECTB (B TOM YHCIIE KUPHBIX KUCIIOT), BXOJISAIINX B COCTAB
OpPTaHMYECKUX OCTATKOB KUPOBOTO HAarapa Ha CTEHKAX KePAMUUYCCKUX U3JICITHIA, KYPUTEITHHBIX
CMeceil, a TaKkkKe CBS3YIOIINX JOUCTOPUIECKUX KpacUTeNeH.

OtnenbHOe BHHMMaHue OylIeT YIENeHO OINPEAEICHHUI0 H30TOMHOTO COCTaBa
OHMOIOCTYITHOTO CTPOHIIMS M MOCTPOEHHIO KapT pacrlpeseneHns oTHomeHus o Sr/%Sr, nmm
u3ockein (isoscapes, iso — isotope, scape - landscape), npeacTaBISIOMIAX COOOM
JUHUHU/00MACTH C W3BECTHBIMH HM30TOMHBIMH OTHOIICHUSIMH OHOJIOCTYITHOTO CTPOHIIUS,
MO3BOJIIONINX ~ OICHUTh MOOWJIBHOCTH JIPEBHUX TOMYJBSIIMA W HISHTU(PHUIIUPOBATH
MECTHBIX/HEMECTHBIX UHIUBUIOB.

B pesynbraTe mpuMEHEHHsT KOMITJIEKCA CIIEKTPOCKOIMYECKUX METO/IOB 3HAYUTEIHHO
pacuMpuiiack MUCTOUYHUKOBAs OCHOBA W3YYEHHUS TMOCENCHUM, MOrpedalbHBIX KOMIUJIEKCOB U
OTJICTBHBIX OOBEKTOB MAaTEPHUATBHOW KYJBTYPHI, TIOJYyYeHBI HOBBIC JIaHHBIE OTHOCHUTEIIBHO
MPUPOIHON Cpelbl, KIUMaTa U XO35SHCTBA JPEBHETO YeNOBEKa, MPOBEACHBI PEKOHCTPYKIIUU
«ouorpagum» OTAETHHBIX TPEIMETOB U KOMIUIEKCOB.

Paboma noooepacana epanmom PHD Ne 22-18-00593.
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KomnnekcHas oueHKa coaepXaHusa MUKponpumMmecen B KpeMHUn
BbICOKOW YUCTOTbI Ha NpuMepe BbiCOKoUYncToro keapua IOTA

Kucenesa ,ZZ.B.l'Z, Dokuna A.K.%, Hzoweea B.C. 12

YVpansckuii edepanvuuiii ynueepcumem umenu nepeozo Ipezudenma Poccuu

b.H. Envyuna, e. Examepunbype

2Uncmumym 2eonozuu u 2eoxumuu umenu ax. A.H. 3aeapuyxozo YpO PAH, 2. Examepunbype
igosheva.v.s@ya.ru

«Conneunbiit  kpemuui» (@(Si) > 99.99%) wucnons3yercss Ais MPOU3BOJCTBA
dorornekTpudeckux — mpeoOpasoBareneit  (coimHeunbix  Oartapei). K ero  umcrorte
NPEeIbSABIAIOTCS OcoOble TpeboBaHus [1], MOCKOJIBKY MpPH MOBBILICHHOM COAEpPXKAHUU
npuMecell mepexoAaHslx MeTtauioB cHrokaercss KIIJ[ Oarapen. [[nst momydeHus MmpojyKTa
HEO0OXOJMMOTr0 KauecTBa BaXKHO KOHTPOJIMPOBATH COJiep:kaHue MUKpornpumeceil. Hanpumep,
OCHOBHBIM MCTOYHUKOM Oopa u docdopa B KpEMHHH SBISETCS yTIACPOJ, UCIIOIB3yEeMbIH MPU
KapOOTEpPMHUUYECKOM BOCCTAHOBJICHUU KBapIa.

B IOTA-standard (mp-Bo «lOuumun», CIIIA) moka3zaTean MHUKpOIpUMECEit
pEerJaMeHTUpPOBAaHbl JI LIMPOKOTO CIEKTpa 3JIEMEHTOB, YTO IO3BOJSET pa3padaThiBaTh
METOJIUKY OIpPEIeICHHs] OOJBIIMHCTBA TPUMECHBIX KOMIIOHEHTOB JUIS TOCIEAYIOMIETO
OTIpe/IeNICHUs] UX B «COTHEUHOM KPEMHUUY.

Lenabo Hamero WMCCICIOBAHHS SBISCTCS ONTUMHU3ALMUS IMAPaAMETPOB OMPEICIICHUS
IBaAIaTH CEMH NPHUMECHBIX JJEMEHTOB B BBICOKOYHUCTOM KPEMHUH, TMPUTOAHOM JJIs
COJTHEYHOH DHEPTeTHKH, C HCIob30BaHueM crangapta IOTA.

Mamepuanvt u memoowr. Jliis onpenenenus psaa snementos (Na, Mg, Al, K, Ca, Fe, P)
OBL1 MCIIOJIB30BAaH aTOMHO-DMHCCHOHHBIM CHEKTPOMETP C MHAYKTUBHO-CBSI3aHHOM IJIa3MOMN
(Optima 8000 ¢upmbr Perkin Elmer). TlpenBapuresnbHas MOATOTOBKAa MPOObI K aHAIU3Y
3aKJTF0Yaach B MHOTOKPATHOW OTTOHKE MAaTPHUYHOTO KPEMHHS B BHJE TeTpapTOpHaa MpU
o6pabotke 1000 mr cranapta IOTA cMechio 5 cM® HF o 1 0.1 cM® HNO3(corm). TTonmyuenHbiit
cyxoif ocratok 6611 pacTBopeH B 0.5 cM® HNO3(omy 1 TIEpEBE/IEH B MEPHYIO KOJIOY 06HEMOM
15 ev®.

B cnyuae onpenenenus ocranbHbix memenToB (Li, Be, B, Cr, Ga, Ge, As, Y, Zr, Nb,
Mo, Cs, Ba, Ta, Hf, W, Pb, Bi, Th, U) 6b11 ncrons30Ban Macc-CieKTpOMETp ¢ HHIYKTHBHO-
ceszanHoi m1azmoit (NexION 300S dupmer Perkin Elmer). i npeaoTBpatieHus moteps 6opa
B Buze TpudTopuna k 500 mr crangapra IOTA 6bi1 no6asien manaut (Mapkun OCYH) maccoit
100 mr. [/lanee moaroroBka Oblia aHanoruuHa npeabiaymieit (ams meroma MCIT-ADC). B
Ka4yeCcTBE BHYTPEHHEro cTaHaapTa ObL1 ucrmosib3oBaH ubaui (10 ppb). OtMeTnm, 9To HM3-3a
HHU3KOT0 COJIEPKAHUS TPUMECEil MX KOHIICHTPAIMK ObLIIM Ha YPOBHE EAWHHUIL U JoJieit ppb, uto
MIO3BOJISUIO MCKITIOYHTH JCTIPECCHIO0 MOHOB, a TAKXKE 3acallMBaHUE OTBEPCTUH KOHYCOB Macc-
CIIEKTPOMETpA.

Pezynomamoi u 6b160001. Ilpn 10CTaTOYHO HECIIOKHOM METO/IE MPOOOTIOATOTOBKH OBLITH
yJIOBJICTBOPUTEIBHO ompereneHbl 27 snementoB-npumeceit B |IOTA-standard. PesynbTathl
WCCIICIOBAHMSI ITOJIC3HBI JIJIST SKCIIPECCHOTO M TOYHOTO KOHTPOJISI MEKPOIIPHUMECe B peabHBIX
o0pasiiax «COTHEYHOTO KPEMHHUSI.

bubnuocpagpuuecxue ccoiiku

1. Hamensckuii A.4., ITyneaep 3.0. CoBpeMEHHOE COCTOSIHHE TEXHOJOTHMU KPEMHHS IS
conHevHoU 2Hepruu // BeicokouuncTsie Bemecta. 1996. Ne 1. C. 102-111
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NMoarotoBKka Npo6 Ans peHTreHocnyopecUeHTHOro aHanmsa
BbICOKOKPEMHUCTOrO CbIPpbs

Kosnos A.C., Kymunosa A.B., Qunuukuna B.A., Qurunnos M.H.

B HacTosi1iee BpeMsi B KaueCTBE ChIPhS JJIs1 IPOM3BOJICTBA ATFOMHUHHS PACCMATPUBAIOT
pa3InYHBIC BHICOKOKPEMHHUCTHIC MCTOYHHUKH: KAOJHMHOBBIE TJIMHBI, HU3KOCOPTHBIE OOKCHTHI,
BMEIIAIONINE apTH/UIMTOBBIC MOPOJbI, MUHEPAIbl CHIUTMMAHUTOBOM TPYIIbI, HEQECIUHBI U
JABCOHHUTHI, KOTOPHIC XapaKTEPU3YIOTCS IOCTATOYHO BBICOKHM COJEPKAHHEM IICJICBOTO
komnonenTa - Al2Os.

Jlns obecrieyeHnsi BXOJAHOTO KOHTPOJIS B MPOU3BOACTBEHHBIX MaciiTabax HaubOolee
NEPCICKTUBHBIMHU  SIBJISIFOTCS.  OKCIPECCHBIC METO/bI aHaiu3a. PeHTreHodyopecIieHTHbIN
aHaJIu3, XOPOIIIO 3aPECKOMEH/I0OBABIINI ce0s IIPU aHATN3€ T'€0JIOTHIECKUX 00BEKTOB, SABISCTCS
OKCIPECCHBIM M 00ECIICUMBACT MMOJIyUYEHHUE TOUHBIX M JTOCTOBEPHBIX pe3ybTaToB. [Ipu sTOM
BOXHO MMOJ00paTh YCJIOBHUS TMOATOTOBKH MPOOBI M IMOJYYCHHUS AHATMTHYECKOTO CHUTHAIA,
OIMHUPAsICh Ha CHEIU(PHUKY UCCICTYEMbIX 00pa3IoB.

Bce mnepeuncrieHHbIE CHIPBEBBIE HCTOYHHUKH SIBISIOTCS MHOTOKOMIIOHEHTHBIMHU
00beKTaMH, 0013 JaF0IIUMHU TPOCTPAHCTBEHHOW HEOTHOPOTHOCTHIO [0 XUMHUECKOMY COCTABY.
DTO SBISETCS OJIHOW W3 OCHOBHBIX IPUYMH, CHIDKAIOIIUX TPaBUIBHOCTh PE3yJbTaTOB
PEHTTeHO(DTYyOPECIIEHTHOTO aHajiM3a, IMOCKOJIBKY TNPH HCTHPaHWH o0Opas3lia B Ipoliecce
HOJICOTOBKH K MPOBEICHHIO aHAIN3a KPYITHBIC U MSTKHE YaCTUIBI MOT'YT OOBOJIAKUBATH MEJIKHE
U TBEPJbIC YACTHUI[BI, YTO BJIMSIECT HAa WHTCHCUBHOCTh AHAJIMTHUYECKOTO CUTHaia. JlaHHBIN
IPOILIECC SBISIETCS HEYCTOWYMBBIM, M 3aBHCUT HE TOJILKO OT pa3HOil TBEPAOCTH MHUHEPAJIOB,
BXOJISIIIUX B COCTaB oOpasiia, HO W OT BJI&KHOCTH W MPHUCYTCTBUs Japyrux ¢as. [yis ydera
BJIMSIHHS IIPOCTPAHCTBEHHONM HEOJHOPOJHOCTH B pPabOTE MPOBEACHO MOP(OIOrHYecKoe
UCClieIoBaHKe 00pa3IloB METOJOM CKaHUPYIOIICH 3JCKTPOHHON MHUKpocKomuu. IlocTpoeH
OKCIIEPUMEHT IO MCCIICIOBAHUIO BIIMSIHUS pa3Mepa 4acTHIl oOpa3iia Ha MHTEHCUBHOCTh Ka-
JMHAN ONpeIeNIAeMbIX dJIEMEHTOB. BbIOpaHo Bpemsi ucTHpaHust 00pas3ioB, 00ecreunBaroIiee
MOBTOPSIEMOCTh aHAJTUTUYECKOTO CUTHAJIA PEHTTCHOBCKOM (DIIyOpECIICHITNH.
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Pa3zsutue MC/AJ3C-UCI1 aHanu3a o6pa3uoB pa3nM4HoOro Tuna
ANA NOoNy4YeHUs AaHHbIX HOBOIo Ka4yecTBa O XMMMY€CKOM COCTaBe

Konomos B.I1.

Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccutickou
axademuu Hayk ('lEOXH PAH), 2. Mockea

kolotov@geokhi.ru

AnHanmu3 ¢ ucnojip3oBaHueMm koMOuHaiuu metonoB MC/ADC-UCII yxe crain pyTHHHOW MpPaKTUKON
9JIEMEHTHOTO0 aHain3a O0pa3llOB pa3IMYHOW TNPHUPOABL. PacnpocTpaHEHHBIM IOIXOM0M, OOECIIEUHBAIOIIIM
MOJyYeHHE MOTEHINAIBHO MPEU3HOHHBIX PE3yJIbTaTOB BaJOBOIO aHAJIU3A SBIISIETCS COOTBETCTBYIOIIAs 3a/jauam
HCCIEJOBaHNUSA MPOOONOATOTOBKA, BKJIIOYAOINAS MHHEPAIM3ANHMI0 MNpoOBl W, MpH HEOOXOAUMOCTH
KOHIICHTPUPOBAHUE AHAIUTOB, NPOBEJCHUE OIEpALUi pas3/iesicHus W T.N. VIMEHHO 3Tamsl MpoOOMOATOTOBKH
SABJISTFOTCSI KPUTHYECKN BAXHBIMHU ISl TIOJyYCHMSI PE3YJIbTATOB KAUYECTBEHHO HOBOTO YPOBHS, OTJIMYAIOIIUXCS
BBICOKOM TPAaBHIBHOCTHIO M TOYHOCTBIO, HU3KUM MPEAEIOM OOHApy>KEHUs, KOPPEKTHO OICHEHHOH
HEOIPeIeICHHOCTRI0 m3MepeHnid. OTpakeHHEeM CIIpoca Ha 3Ty TeMY SBJISIETCS TO, 9To ¢ 2022 roa B M3/1aTEIILCTBE
Elsevier nauan Beixoauth HOBBI OpenAccess sxypran «Advances in Sample Preparationy, rae B nepBoM HOMEpe
ory0JIMKOBaH OOIIMPHBIN 0030p 110 MPOOOMIOrOTOBKE NP aHAJIKM3€ I'e0JOrnYecKUX 0opasuos [1].

B Hameii 1a00paTopuu MPaKTUKYETCsl BECh CIIEKTP CPEICTB MUHEPAIH3aLUH MPO0 pa3IMYHOrO THIIA,
NpeXIe BCEro TIEOJIOTMYECKUX 00pasloB. OTO W OpUTHMHANbHAs OTKpBITAs CHUCTeMa pasnoxkeHus [2],
npoOOMOArOTOBKa B aBTOKJIAaBaX W MHKPOBOJHOBOI cHCTeMe, CIUIaBieHHEe ¢ OudTopuIoM aMMOHWUS,
criekaHue/criaBienue (B TOM  ymMcie B atMocdepe  MHEPTHOrO  rasa) € [EPOKCHAOM
Harpusi/TerpabopaTamu/kapOoHaTaMu. B cpaBHHTENBHOM KiIIOYe B JOKIaAe OyIeT MpEeACTaBICHO
MECTO/HepapXusl Pa3INYHBIX IOAX0/I0B, BEIOOP KOTOPHIX YacTO ONHMpaeTcs Ha MH(OPMALMIO O KOHLECHTPALNH
OCHOBHEIX 311eMeHTOB (PDA), MUHEpanbHOM cocTaBe IPOOHI (PEHTICHO(A30BEIM aHAIIN3) 1, KOHEYHO, OTIBIT.

BaxxHolf 3amavell T€OXMMHUYECKOTO aHalH3a SBISIETCS OMNPENENICHNE CBEPXHHM3KHX KOHIIEHTpaLuii
peaKo3eMenbHbIX 3MeMeHTOB (P3D) B yIbTpaoCHOBHBIX MOPOJAx, a TAK)XKE JIEMEHTOB IUIATHHOBOW TPYMIIH B
TeOJIOTHYECKNX 00pa3nax pasIMdHOro Tuma (pasHble IOPOJBI, PyIbl, YepHBIC CIaHIbl). B yacTHOCTH, TOKa3aHO,
yto P33 BechbMa CENEKTHBHO MOTYT OBITH CKOHILIEHTPUPOBAHBI Ha PA3IMYHBIX YITIEPOIHBIX HAHO MaTepHanax
(YHT) [3]. IIpuBnekatensHocTh ucnons3oBanus YHT coctout B ToM, uTo u3mepenue P35 MOXKHO MPOBOAUTH
Iocje pacTBOpPeHUs copOeHTa. XoyocToi onbIT no P33 oyeHb HU3KUI, HECMOTPS HA NMPHUCYTCTBUE 3JIEMEHTOB-
KaTaJIn3aToOpOB, HCIONb3yeMbIx npu cuHTese YHT. Mcnomnp3oBaHHEe KOHIIGHTPUPOBAaHUS 00eCHeunBaeT
CHW)KEHHME Tipenena oOHapyxeHus P30 cymectBeHHo Oosiee, dyeM Ha mopsgok. OOHapyxkeH dhdexT
KOHIIEHTPAI[HOHHO-3aBUCUMOT O pactpeneneHus P33 mexay ananusupyemsiM pactopoM 1 YHT B npucyTcTBUM
MaTpPUYHBIX 3JIeMEHTOB. [Ipe/yioxKeHo HCHONIB30BaTh METOJI H30TOITHOTO Pa30aBIEHUs Ul ONpPEJeNIeHNsT TPeX
P35 (Nd, Dy u Yb) 1 opuruHainbHbIi HHTEPOISIUOHHBIH arOPUTM BBEICHHS TTONPABOK Ha BBIXOA Apyrux P3D.
HccnenoBana 3¢(eKTHBHOCTh NPUMEHEHUsI PSAa CEINEKTHUBHBIX peareHToB, MMMoOWnM3oBaHHBIX Ha YHT,
BKJIIOYast ¥ KOBAJICHTHO CBSI3aHHBIE.

JJ11 MAKPOBOITHOBOTO Pa3JIOKEHHsI OHOIOTHIECKUX 00pasno (OmonraroB) manoi maccel (10-30 mr) ¢
UCTIONIb30BAaHHEM MHHHMAIBHO BO3MOJKHBIX KOJMYECTB KHCIIOT TPEJIOKEHA KOHCTPYKIMS BKJIaJbIIICH B
CTaH/IapTHBII aBTOKJIaB M KOHLIEMIIHS pa3sioxeHus B 001emM oobeme (001ei armocdepe). [Ipon3BoaureisHOCTh
MpOoOOIOATOTOBKH BO3pacTaeT B TPHU pa3a IpHU AOCTIKCHMH HHU3KUX MpezenoB oOHapyxeHus [4]. Ilposenen
CTAaTHCTHYECKH 3HAUNMBbII aHAJIU3 OKOJIO COTHH 00Pa31oB )KUPOBOI TKAHH MOJIOYHOM Keje3bl (HOpMa/IaToI0Ths)
JUISL 33724 TUarHOCTUKH. J[si 3TOro MaccuB OOLIMPHBIX JaHHBIX (BKJIIOYAs HEONPEIENICHHOCTh OIpeeIeHUs
9JIEMEHTOB MPH aHAJIHM3€ €IMHUYHOTO 00pa3ia) MoABEPrHyT MaTeMaTHUECKOMY aHaln3y Ha MPEJMET BbISBICHHS
MHOX€ECTB, 00€CIIEUNBAIOIINX JHArHOCTHUECKOE 3aKIIF0UEHUE C 3aJJaHHON JOCTOBEPHOCTHIO.

C wucnonb30BaHMEM CTAaTHCTHYECKMX MeTonoB Ha ocHoBe CYBJl paspaboraHa mporpamma OLEHKH
HaKOIUICHMS! TOTPENIHOCTH Ha BCEX JTarax Mpolenypbl m3MepeHus. Vtorom paboTel MporpamMmsbl sIBISIETCS
MHOTOMEpHas MOJIENb PE3YJIbTATOB aHAJIN3a, KOTOpasi 00eCIeYNBAET JOCTOBEPHOCTH U THOKOCTD ITPU MPOBEICHUH
UX UHTepHpeTanui [5].
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BnuaHue O>un Ar Ha napamMmeTpbl a30THON MUKPOBOJTHOBOM NJla3Mbl
onTuyeckoro cnekrpomeTtpa "lNpaHp-CBYY"

Komun O.B., [lenunacos O.B.
000 «BMK-Onmosnexmponukay, Hncmumym asmomamuxu u 21ekmpomempuu CO PAH

pelipasov@gmail.com

B nmocinennee necsATwiieTHe I1OCIE BBIXOJA CEPUHHBIX aTOMHO-3MHUCCHOHHBIX
CIEKTPOMETPOB C a30THON MHKpPOBOJHOBO# 1utasmoii (I'pana-CBY, Agilent MP-AES 4210,
MICAP) cymectBenHo pacmupuiack o0nacTe W reorpadus UX HUCHOIb30BaHUA. Jlis
HNOJ/Iep)KaHUsl IUIa3Mbl B TakuxX IMpuOOpax HCHONb3YeTcs, Kak IMpaBWIO, a30T BO31yXa,
MOJTy4aeMbIil TeHepaTOPOM a30Ta, a JJIs TIOJKUra — aproH u3 6amiona. L{enpro manHo paboThI
ABJISICTCSA UCCIIEOBAHUE BIMSAHUA COJEPXKaHMS KHCIOpOJa M aproHa B IUIa3MOOOpa3yroIieM
ra3e a30Te Ha apaMeTpbl a30THONM MUKPOBOJIHOBOM M1a3Mbl B criekTpoMeTpe «I'pana-CBY».

Jis onmpeneneHus BIUSHUS JONOJHUTENBHBIX Ta30B Ha IapaMeTpbl IUIA3Mbl, ra3bl
CMEIINBAJIM C @30TOM M BBOJWJIM OJJHOBPEMEHHO BO BCE TPU MOTOKA FOPEJIKHU, COXPaHsIs MPU
ATOM OOl pacxo/] KaKJ0r0 MOTOKaA.

JoGaBnenne kucinopoma no 80% cHmkaer Temmneparypy (¢ 5000 mo 4300 K) u
KOHIIEHTPAIHIO 57eKTPoHOB miaszMbl (¢ 7-10%2 10 4-10'2 cm®), uto, BeposiTHO, BEI3BaHO ¢ Gonee
BBICOKUM HampsbkeHueM mpo6oss Oz mo cpaBHenuto ¢ N2 M mpoueccamu NpUIMIaHUA
AJIEKTPOHOB K aToMaM u MOJIEKYyJ1aM, o0nanaromum CPOACTBOM
K 9JIEKTPOHY (B TPOMHBIX CTOJKHOBEHHUSAX, TUCCOLIMATUBHAS):

e+02+ 02 — Ozt Oz; €+02— O'+0

OnHUM U3 OCHOBHBIX KaHAJIOB BO30Y:KJI€HHs (IIOMUMO MPSIMOTO 3JIEKTPOHHOI'0 yaapa)
AHAIM3UPYEMOTO BEILECTBA B IUIa3Me SIBIISIETCS BO30YK/I€HUE Yepe3 MeTacTaOuIbHbIe YPOBHU
(oddexr [lernunra).

A+B*—>A'+B+e i A+B*—A'+B

Oneprust MetacTaOmibHbIX ypoBHer Oz (2 u 4,2 3B), Hiwke N2 (6,2 u 8,5 3B). Ilpu
n00aBICHUM KHUCIOpOAa B IIa3Me HaOJI0JAaeTcsl CIBUI aTOMHO-HOHHOTO PpaBHOBECHS B
CTOPOHY 00pa30BaHUs HU3KOYHEPIeTUUECKUX aTOMOB. Y BEJINYEHNE KOHIIEHTPALIUU KUCIIOpo/ia
B I1a3M000pa3ytoleM rase Boiie 80 % mpuBOIUIIO K TAIICHUIO IJIa3Mbl U3-32 KPUTHYECKOTO
CHIDKEHHSI KOHIEHTPAIMU 3JIEKTPOHOB M HHU3KOM HANpPSXKEHHOCTH JIEKTPHUUYECKOTO MOJs B
pe30oHaTope, HEIOCTATOYHOIO JUIsl OJIIEpKaHUs CaMOCTOSITENILHOTO pa3psia B Kuciopojae. B
COBOKYIIHOCTH HW3MEHEHHME IlapaMeTpoB IUIa3Mbl M KaHala BO30YXICHHMS CHU3WIN
WHTEHCUBHOCTU AaTOMHBIX CHEKTpPaldbHBIX JMHHUK 10 80%, B 3aBUCUMOCTH OT CyMMapHOM
SHEPIuu Bo30YKIEHUS JIMHUY, @ THTEHCUBHOCTH MOHHBIX JIMHUH — Ha /1Ba OPsIKA.

JloGaBnenue aproHa Bo BHemwHuUM (g0 70%, mOpu yBEIUMYEHUU HaOIOAaeTcs
pacuiMpeHue Iia3Mbl U pa3pylIeHHe TOPEeIKH) WM MPOMEXyTOouHblH moTok (1o 100%)
MOBBIINIAET TEMIIEPATypy M KOHIIEHTPAIMIO SJIEKTPOHOB IUIA3MBI, TOCKOJBKY HANPSIKEHHE
npo6os aprona Huxe a3ora. Hamuuue y aprona MetactaOUIbHBIX YPOBHEH ¢ 6osiee BHICOKOM
sHeprueil (11,6 3B 1o cpaBHEHUIO ¢ A30TOM) CIIBUra€T aTOMHO-MOHHOE PAaBHOBECHE B CTOPOHY
00pa30BaHUsl BBICOKOPHEPreTHUYECKHMX HOHOB. B pe3ynpTare yKa3aHHBIX IPOLIECCOB,
WHTCHCUBHOCTH aTOMHBIX CHEKTPaJIbHBIX JHHUN CHIDKatoTcs 10 30%, a WHTEHCHBHOCTH
MOHHBIX JINHUH BbIpacTaroT B 1.5 pasa. Jlo6aBnenue aprona B motok pacnsiurens (10 100%)
crocoOcTByeT Takxke 6osee dppekTHBHOMY BO30YKICHHIO aHATM3UPYEMOTO BEIECTBA M3-3a
OTCYTCTBUS 3aTpaT PHEPTUH Ha JTUCCOIMALIMIO ra3a, MOCKOJIbKY aproH SBISETCS OJJHOATOMHBIM
ra3oMm B OTJIMYHE OT a30Ta.
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PasBuTue nogxopa NpsAMoro onpeaeneHns npmmecen B o6beKkTax
CO CJIOXHOW MaTpuuen (MopcKas Boaa, BbICOKOUYMCTbIEe MeTansbl)
MEeTOAOM 3JIEKTPOTEPMMNYECKOMN aTOMHO-abCoOpOLMOHHON
CMeKTpoMeTpumn

Koneurxo E.C., Bypvinun M.FO., Kocmwouenxo E.C.
Kybancxuii cocyoapcmeennwiii ynusepcumem, 2. Kpacnooap
kopeikoelena@yandex.ru

IIpsimoe ompenenenne mpumMeceir Meronom DTAAC Ha yposre 10° % u mHmxe B
00BEKTax C BBICOKUM COJAEpPKAHMEM HEOPIaHWYECKOM MAaTpULIbl CONPOBOXKIAECTCS PSIOM
TPYAHOCTEH, CBS3aHHBIX C HEMOJIHBIM YAAJEHHEM OCHOBBI Ha CTaJUU IpPEIBapUTEIIbHON
TepMuueckoil 00paboTku. Takoil 3¢deKkT HEeraTHBHO CKa3bIBAaeTCS HA YYBCTBUTEIBHOCTH
aTOMHO-a0COpPOLIMOHHBIX ONPEENICHHUH C NEKTPOTEPMUUYECKON aTOMU3alLMel 1, KaKk IPaBUJIO,
TpeOyeT NpUMEHEHUS JIJIs TPalyHpOBKHM METO0/1a J00aBOK.

B pabote paccMOTpeHbI CyIIECTBYIOLIME HA CETOIHSAIIHUI 1eHb MOAX0/bl YCTPAHEHUS
MEIIAIOMINX BIMSHANA OOJBIIMX MacC MAaTpUIBl (XMMUYecKas MoAu(UKanus, TpUMEHEHHE
BHEIIHUX KOHJIEHCATOpOB MapoB U T.1.). IlpeanoskeHa pa3paboTka M MCIOJIB30BAaHUE B
AHATUTHYECKOW TPAKTUKE TEMIEPATYPHBIX MPOTpaMM padoThl TpadUTOBOM IME4H, KOTOpHIC
IpeayCcMaTpUBalOT pa3InyHbIe TEMIEpaTypHbIe YCIOBUS CTaJUi MUPOJIM3a U aTOMU3ALUH, a
TaK)K€ CKOPOCTU BHYTPEHHEIO IOTOKA 3aIMTHOIO ra3a (CTajus aTOMU3ALNN) U1 U3MEPEHUs
abcopOuMK NpU JO3MPOBAHMHU CTaHIAPTHBIX PAcTBOPOB U pacTBOpoB mpob. Kpurepuem
ONTUMU3AIMHA YCJIOBUH BBIOPAHO PABEHCTBO UYYBCTBHTEIBHOCTH ATOMHO-a0COPOIIMOHHBIX
U3MEPEHUN I CTaHJapTHBIX PAacTBOPOB U aHAIM3UpyeMbIX mpod. I'pamynpoBouHyto
3aBUCHUMOCTB IIPU 3TOM IPEAINONAraeTCsl CTPOUTD 10 Pe3yJIbTaTaM U3MEPEHUM CTaHIapPTHHIX
pacTBOpOB 0€3 100aBKM MAaTPUYHBIX KOMIIOHEHTOB.

[MpennoxenHbIil oaxo/ anpodupoBad Ha npumepe onpeaeneHus Ni u Cr B MOpcKoit
Boge u AQg u Cd B BBICOKOYHMCTHIX MEAM W HHUKEJIEC M CIUIABaX HA HUX OCHOBE METOJOM
AIIEKTPOTEPMUYECKOW aTOMHO-a0COPOIIMOHHON CHEKTPOMETPUH BBICOKOTO U HHM3KOI'O
pa3peleHusl.

Hccneodosanus npoeoounuce 6 pamkax evinonnenus npoekma Poccutickoco nayunozo
@onoa Ne 23-23-00019 ¢  ucnonvzosanuem mnayunozo ob6opyoosanus LKII “Jkxonozo-
ananumuyeckuti yeump” Kybanckozo eocynueepcumema.
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ATOMHO-3MUCCUOHHbIN C UHAYKTUBHO CBA3aHHOM Njla3aMon aHanus3
NnoMNHOMGOpPOB Ha OCHOBE OKCUAa U oKcucynbdunaa utTpus
C npeaBapuTesibHbIM MUKPOBOJTHOBbLIM pPa3sioXXeHUuem

Kopomkosa H.A., [lemposa K.B., bapanosckas B.b., Apxunenxo A.A.

Hncmumym obweti u neopeanuueckou xumuu umenu H. C. Kypnaxosa Poccuiickoti Axademuu
Hayx (MOHX PAH), 2. Mocksa

natalya.korotkova.95@mail.ru

OpHuM U3 aKTyallbHBIX HANpaBJICHUI B COBPEMEHHOM MAaTE€pPUAIOBEIACHHUM SIBIISETCS
pa3paboTka W MPOU3BOJICTBO JTIOMHUHOMOPOB paznuyHoro tuma. Cpeau IUPOKOro Kpyra
JIOMUHO(OPOB HA OCHOBE pe/iko3eMeNbHbIX MeTauioB (P3M), okcua uTTpus, JerupoBaHHbIN
P3M, sBnsercs OoAHMMM M3 IEPCHEKTUBHBIXMATEPHUAJIOB BCJIEICTBUE €0 INPUMEHEHUS B
MEAMIIMHCKOM O0OopynoBaHuM ¥  (dapMaleBTUYECKUX Tpernaparax, Hampumep, Uit
dboTonuHamuueckoit Tepanuu. [Ipu pazpaboTke 3TUX MaTEPHAIIOB HEOOXOAUM AHATUTUYECKHUMA
KOHTPOJIb HA BCEX CTA/IUSAX CUHTE3a, BKIFOYAs aHAJIN3 UCXOJHBIX BEUIECTB, TPOMEKYTOUHBIX U
KOHEYHBIX MPOJYKTOB. AHAJIMTHYECKAs 3a7aya HAIpaBJiEHA Ha OINpE/IEJIeHUE KaK OCHOBHBIX
(Y, P3M), Tak ¥ NPUMECHBIX 3JCMEHTOB,IHANA30H COJCPIKAHHS KOTOPHIXBAPHHUPYETCS B
npenenax1-10°-1-10° % macc. /I 5TuX 1eneii mepcHeKTHBHBIM METOIOM SBISETCS aTOMHO-
SMUCCHOHHAs CHEKTPOMETPHs ¢ MHAYKTHBHO cBsa3aHHOW muiazmon (ADC-UCII).Ilpu ADC-
WCII onpeneneHny MPUMECHBIX 3JIEMEHTOB Ba)KHOE 3HAUCHHE UMEET ypoBeHb oHa. Brian B
(OHOBBIII CHUTHAJ, TOMUMO MAaTPHUIBl AHATTU3UPYEMOT0 COEIMHEHHUsI U pabovmx MapameTpoB
CIEKTPOMETpPa, BHOCAT HCIIOJIB3YEMBIE TPH IMPOOOIOATOTOBKE PEaKTHBHI. Vcmoiab3oBaHMe
MUKPOBOJHOBOW CHCTEMBI 3a CUeT O0Jiee arpeCCUBHOTO TEPMHUYECKOTO BO3ACUCTBUA U Oolee
BBICOKOTO JTABJICHUS, YEM B OTKPBITON CHCTEME, 00ECIeUMBACT BBHICOKYIO CTEIIEHb Nepexo/ia
3JIEMEHTOB B PAcTBOP C MCIIOJIB30BAHMEM MEHbBIIEro KoynyecTBa kuciotT.Mcxons w3 aToro,
MUHUMU3ALMs KOJUYECTBA MCIIONb3YEMbIX PEAKTHBOB — OJUH U3 CIIOCOOOB OOpHLOBI €
(OHOBBIMHU CIIEKTPAJIBHBIMU [TOMEXaMM M, KaK CJEJICTBHE, OJUH W3 CHOCOOOB CHM)KEHUS
TPaHULl ONIPEAETEMBIX COAECPKAHUM, a TAK)KE MOBBIIIEHNS TOYHOCTU OINpPENETICHHS LEIEBbIX
aHAJIUTOB.

B xozxe npenacraBieHHOro uccienoBaHus Oblia pazpaboTaHa OJHO3TaIHAs MpoLEeaypa
pasyioxeHus: 00pasIoB JIOMUHO(OPOB HAa OCHOBE OKCHJIA U OKCUCYIb(uaa uTTpus. MzydeHo
BIUSHUE KOHIEHTPAllMd W COOTHOIIEHHS KHUCIOT Ha CTENEeHb H3BICUYEHUS OCHOBHBIX
KOMIIOHEHTOB, a TaK)X€ TEMIEpaTypbl M BpPEMEHU BBIICPKKHU. 11 KOJIMYECTBEHHOIO
ONpe/eNieHUus] OCHOBHBIX M NPHUMECHBIX 3JEMEHTOB pa3zpaboTaHa METOJUKA MPSMOTo
ONpEACIEHUsT  LEJNEBbIX AHWINTOB. BBISABIEHO M HCCIENIOBAHO BIHMSHHE MAaTPUYHBIX
KOMIIOHEHTOB Ha omnpejenseMble 1eMeHThl. C Leabl0 MUHMMU3AlUKU MaTpU4HOro 3¢ dexra
u3y4deHo BnusHue padbounx napamerpoB ADC-NCII (MOLIHOCTH U CKOPOCTH PaCTIbUIUTEIBHOTO
notoka g ADC-UCII) c¢ wucrnonb3oBaHMEM JBYX pPEKUMOB HaOMIOJEHUS TJIa3Mbl
(akcHanbHOTO M pPaMaIbHOro). TOYHOCTH METOAMKH MOATBEpPXkJEHA C TMOMOIIbI0 METO0Ja
BBEJICHO-HAICHO U aHAJIu3a CTaHAapTHBIX 00pa3loB.

Hccneoosanus nposoounuce ¢ ucnonvzosanuem obopyoosanus L[KII OMU HNOHX
PAH. Hccneoosanue evinonneno 3a cuem epanma Poccuiickozo nayunozo ¢onoa (npoexm
Ne 20-13-00180-71).
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OnpeaeneHus (pTopa B ropHbIX Nopoaax
peHTreHodnyopecueHTHbLIM MeTOAO0M

Kvzomuna T.I"., Pomawosa T.B., Tponesa M A., Xoxnoea U.B.

Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccutickou
axademuu Hayk ('EOXH PAH), 2. Mockea

kuzminatg@inbox.ru

B ropHbIX mMopoaax OCHOBHBIMH MHHEpaJIaMU-KOHIIEHTpaTopaMu (Topa SBISIOTCS, B
OCHOBHOM, aIllaTHThI, aM(UOOIIBI, CITFOIBI, (DIFOOPHUTHI, CHEHBI, BAUTMOMHTHI, B KOTOPBIX (TOp
HaxoauTcst B coenuHenusix ¢ Ca, Mg, Na.Tak kak BbIXOJl PEHTTEHOBCKOU ()IyOpecieHIINN
(dTOpa 3aBHCHUT OT DIIEMEHTa, C KOTOPHIM OH XMMHUYECKH CBS3aH, Ha MPECCOBAHHBIX TabJIeTKax
MOJTy4eHBbI TPU BapuaHTa TPAAyHPOBOYHBIX 3aBUCUMOCTEH sl (PTOpa, BXOISIIETO B COCTAB
coenuaenuit CaFz, MgF. u NaF. Mcons30Baiiv cMecH ¢ TpaHUTOM, 0a3aJIbTOM U M3BECTHIKOM.
[IpoOb1 st aHanmu3a TOTOBWJIM IMpeccoBaHMeM wmatepuana maccoi 300 Mr B TabieTku
nramerpoMm 20 MM (CBsI3yrolee — MOJIUCTUPOII, cooTHomienue 5:1). [Ipu BeIOOpe Hambomee
aJICKBATHOTO BapUaHTAa IPOTPAMMbI I OMNpeAciieHuss ¢Topa B MapTUU OOpa3IOB W3
MIPECCOBAaHHBIX TAOJIETOK TPEIJIOKEHO ONMUPATHCS HAa PE3yJIbTaThl BHIOOPOYHOTO aHaM3a
HECKOJIbKUX P00 ¢ ucroisib3oBaHueM crnocoba crasienus (1:12). [lpouenypy nposoauiu B
rpaduTOBBIX TUIIIAX. [10JyYEeHHBINH KOPOJIEK MOCIE OXJKICHUS PACTHPAIA B MEJIbHHUIE U
MPECCOBAIM B TaOJIETKYy auamMeTpoM 3 cMm. Bce rpaaynpoBOYHBIC 3aBUCHMOCTH IOJIYYCHBI C
HCITOJIb30BaHHUEM CITIOC00a SMITMPUUYECKON O-KOppeKIuu (Tadi.1).

Tabmuna 1. [TapameTpsl rpaxyupoBOK

MarazoH [TorpemHocTs Conr
Crioco0 moIroTOBKY TPOOBI cong)xcalmﬁ F.% rpaﬂylprBKH, s % % Cu, %0
CrnnaBneHue + npeccoBaHue 0.1-10 0.13 0.07 0.2
Ca-dpopma 0.1-12.4 0.11 0.02 0.06
[TpeccoBanue | Mg-hopma 0.2-11 0.12 0.02 0.06
Na-dopma 0.05-11.3 0.10 0.02 0.06

[Ipennaraemplii MOAXOJ NPUMEHWIM AJIs onpeaencHus (ropa B ampubonurax u
crangapTHeix o6OpasuoB (CO) pya. B am¢ubonurax KoHIeHTpatopoM (ropa sBisercs
muHepan ampuoon. [lo pesynpraraMm aHanmM3a CIUIABICHHBIX MPOO YCTAaHOBIEHO, YTO IS
IIPECCOBAaHHBIX TAOJIETOK JTOJHKEH ObITh HCIONb30BaH 3-BapuaHT rpaayupoBku (Na ¢popma). B
CO wmumHepasioM-KoHIIEHTpaTopoM ¢ropa sBisiercs ¢urooput (CaF2). HMcmonw3oBan 1-it
BapUaHT rpayupoBKH (Tabi1.2).

Tabnuua 2. Pesynbprarel ananuza ampuoonutoB u CO pyn

oG CmutaBiieHHBIE IIpeccoBanHbIE [TacniopTHBIE
poOsl, F,% poOsl, F, % 3HaueHus, F, %
Amdubonur 1 0.65+0.03 0.53+0.02
Ambudomut 2 0.75+0.04 0.62+0.03
I'CO-150-73 3.840.1 3.840.1 3.92
I'CO-324-73 6.5+0.2 6.9+0.3 6.7
I'CO-575-74 1.2+0.1 1.4+0.1 1.33

[TomyuyeHHble pe3ynbTaThl CBHUIETEIBCTBYIOT O IIEPCIHEKTUBHOCTH IIPEUIAraeMoro
MOJIX0/a K OIPEJIETICHHUIO B TOPHBIX MTOPOAAaX TaKOro cioxHOro ast POA snementa, kak ¢pTop.
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Mcnonb3oBaHne KOMOUMHUPOBAHHOIO crnoco6a NPodGonoAroToBKU
npu nposeaeHnn PPA reonormyeckux npob

Kvzomuna T.I"., Pomawosa T.B., Tponesa M.A., Xoxnoea U.B.

Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccuiickotu
axademuu Hayk ('lEOXH PAH), 2. Mockea

kuzminatg@inbox.ru

CrutaBnenue mpooOsl ¢ (hIFOCOM M UCIIOB30BaHUE CTEKIIO00PA3HBIX IUCKOB SIBIISICTCS B
psie ciy4aeB ONTHUMAalbHBIM crocoboM mnpobonoaroroBku B PDA. Onnako He Bce
n1abopaTopuu pacnoaraloT He0OOXOAMMBIM Il 3TOT0 000pyIOBaHUEM: 30JI0TO-TIIIATUHOBBIMH
TUTJIAMU U u3noxHUIaMu. Hamu onpoGoBan 6osee mpocToil BapuaHT, BKIIIOYAIOLTUI B ce0s
KOMOWHAIIMIO CIUIABJICHUS U TpeccoBaHus NpoObl. Ha mepBom sTame mpoKaleHHYIO MpoOy
BecoM 0.15r crutaBisuiu ¢ gurrocoMm B cooTHomieHuu 1:12. Mcnonp3oBanu cmech MmeTabopata u
teTpabopara nutus. CIUiaBieHHE MPOBOIWIM HAa BOTHYTOH TIpadUTOBON MOIJIOKKE MpU
temneparype 1050°C B Teuenue 12 muH. 3aTeM KOpOJIEK MepeauBaIl Ha APYTYIO rpauTOBYIO
MOJJIOKKY, KOTOpas Obliia III0CKON U X0J101HOH. [1oce ocThIBaHMSI KOPOJIEK JIETKO OTAEISICS
oT noAsIokkH. Ero mpoMeiBaiii 3TaHOJIOM (UTOOBI yOpaTh rpaTOBYIO MBLIb) U W3MENTbYallu
B AUCKOBOM BuOpammonno menbhuiie HK40 B Tedenune 1 mMuH, 4TO MO3BOJISET MOJYUYHUTh
pa3mep yactuil MeHee 50 MKM. 1.5T. pacTepToro nmopoIiKa npeccoBaiu B TAOJIETKY IUaMETPOM
3 cm. TabneTku MoOJydaroTCsl IOCTATOYHO MPOYHBIE J1ake 0€3 HCIOIb30BaHUS CBSI3YIOIIETO
BemiecTBa. YToObl yMeHBIIUTH BiHMsHHE OH¢dekTa oOBONAKUBAHUSA, MPOOBI Tepen
MIPECCOBAaHUEM MOXKHO TaK)X€ MPOMBITH ATAHOJOM, MEPEMEIINBasi CTEKJSIHHOW Maj04YHOM.
CyMMmapHas MOTPEIIHOCTh MPOOOMOATOTOBKM U U3MEPEHHs] HMHTEHCUBHOCTH (Viox) HE
IPEBOCXOIUT NOMYCTHUMYIO (Vion.) 1O |l kareropum knaccudpukamum (IOCT 41-08-205-
99)./11s1 pac4eToB HCTOIB30BAaHBI 00pa31bl TPAHUTOB U 0A3aJIbTOB.

Tabmuua 1. CinyyaiiHble MOTPEIIHOCTH aHAIM3a

Okenn | Si0, | TiO, | ALOs |Fe0s] MnO | MgO | CaO | NaO | K0
Tpa”HuT

mman-,% | 60-69.9 | 0.5-0.99 [ 10-19.9 | 5-9.9 | 0.05-0.099 | 2-49 [ 2649 | 249 | 249

Vion, % 0.78 0.4 0.7 11 1.3 0.9 0.4 0.9 0.2

Vion, % 0.7 9.0 3.5 43 17 6.5 6.8 8 8
0azaibT

mman-0,% | 40-49.9 | 0.2-049 [ 599 [59.9 ] 02-049 [ 0.2-049 [ 05-9.9 [ 0.5-0.99 [ 2-4.9

Vion, %0 0.9 11 0.9 11 0.85 1.0 0.7 1.2 0.6

Viion, % 1.0 11 5.4 4.3 8.0 16 5.0 12 8

I'panynpoBKH 11 MaKpO3JIEMEHTOB MOJYy4eHbl C UCHoib3oBaHUuEM 40 cTaHIapTHBIX
o0pa3uoB (CO) reonornyeckux npod. B Tabn. 2 npencraBieHbl napaMeTpsbl IpagyHpPOBOYHBIX
rpauKOB: MOTPEIIHOCTh IPATYUPOBOK (S) U TMATIa30HBI COJIEPKAHU OKCHJIOB.

Tabnuua 2. [TapameTpsl TpayupoBOK

OKCI/IZ[ SiOz TiOz A|203 F6203 MnO MgO Cao Na,O K,0O
nnana3on,% | 2-90 | 0.02-7 | 0.3-28 | 0.5-26 | 0.01-20 | 0.3-45 | 0.05-40 | 0.1-8.5 | 0.02-10
s, % 0.52 | 0.046 0.3 0.15 0.08 0.16 0.21 0.12 0.08

Pesynprarel ananuza CO, He y4aCTBOBaBIIMX B TIPaJyHpPOBKE, C HCIIOJIb30BAHHEM
JTAHHOTO TO/IXOJ]a IMOKAa3ald XOPOIIYI0 CXOJUMOCTh pe3yibTaroB. PaboTa BHINOJIHEHA Ha
pentreHoBckoM criektpoananu3atope AXIOS Advanced (PANalytical).
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PaspaboTka cnocoboB KONIMYECTBEHHOIO 3fIeMEeHTHOro aHanusa
MaribiX 06pa3LoB NaneonMTUYEeCKUX Xernesocoaepxawymx
NUrMeHTOB (OXpbl) MeTogamMn peHTreHonyopecLeHTHON
CMeKTpocKonum

Jlasposa B.JI., Cmamxyc M.A., Abopawumosa U.B., I[lemposa M.A., 36epesa A.M.,
Dunamosa /.1

Mocxkoeckuui 2cocyoapcmeennulil ynusepcumem umenu M.B. Jlomonocosa, xumuueckuii
¢axynomem, 2. Mocksa

lavrova.viadislawa@gmail.com

OnHMMHU U3 CaMBIX IPEBHUX U MACCOBBIX apXEOJOTMYECKUX MAaTEPHUajIOB BO BCEM MUpE
SBJISIFOTCS. MMHEPAJIbHBIE MTUIMEHTBI, UTPABILNE 3HAYUMYIO pOJIb B KyJbType U ObITE JoAcH
HauMHas ¢ MaJeouTa U 3aKaHuKBas 31oxoil Bozpoxenus. Hanbonee pacripocTpaneHsl BO Bce
BpeMeHa ObLIM KEJIe30COAEpIKaIlUe MUIMEHThl, U3BECTHbIE COBPEMEHHOMY YEJIOBEKY I0J
coOupareabHbIM Ha3BAHUEM «OXPay.

ApXeoJioru HaxoJsT «OXpYy» B Pa3HbIX BHJAX U popMax, HO BHE 3aBUCUMOCTHU OT 3TOI0
e He0OXOAMMO HCCIIeIOBATh HEIECTPYKTUBHBIMHA METOIaMH JIJISl YCTAHOBJICHHUS DJIEMEHTHOTO
COCTaBa, KOTOPbIM MOXKET yKa3aTh Ha IMPOMCXOXKACHUE Marepuasa, BEpOATHBIE CIOCOOBI €ro
00paboTKH, a TaKKe Ha MOCTACTIO3UIIMOHHBIC H3MEeHEHHs 00bekTa. Hanbonpuryo TpyaHOCTh ¢
TOYKU 3PEHUS AHATUTUYECKOM XMMHHU IPENCTABIAET XMMHUYECKMH AaHAIU3 «OXpPbD» B BUIE
HeOompmx (ot 1 mMr m go 200-300 mr) ¢parMeHTOB ¢ HEPOBHOW MOBEPXHOCTBIO: Ha
CErOJHSAIIHUI J1IeHb He pa3paOoTaHbl €JUHbIE METOJMUYECKHE yKa3aHMs JUIsl MCCIEJOBaHUS
TaKUX OOBEKTOB.

AHanu3 Takux 00bEKTOB BO3MOKEH IPU MOMOILM METOJI0B PEHTTeHO(ITyOpeCLIeHTHOM
CIIEKTPOCKOIIMHY,  KOTOPBIE  HEPEOKO  HCHOJNB3YKT  JUIA  KAa4eCTBEHHOIO  WIH
MOJYKOJIMUYECTBEHHOTO aHaliu3a OOBEKTOB KyJIbTypHOro Hacienus. Llenpio Hameil paGoTsl
ABJISIETCS pa3pabOTKa IMOAXOA0B K aHalW3y HEOOJbIIMX (PParMEeHTOB OXpbl C IMOMOIIbIO
COBPEMEHHBIX BApHAHTOB peHTreHOo(ITyopeclieHTHOro aHain3a: MUKpoP®A u PDA T1BO.

B pabore Obula yCTaHOBJEHA BO3MOXKHOCTh KOJIMUYECTBEHHOTO OMpEENICHUs
MaKpOKOMIIOHEHTOB, HanboJiee YacTo MPUCYTCTBYIOLINX B COCTaBE PEAIbHBIX 00Pa3I0B OXPHI,
C HCHOJb30BAaHMEM TIpaJyUpPOBOYHOM 3aBUCHMOCTH WJIM MeToAa (pyHIaMEHTalIbHBIX
napaMeTpoB. M3yueHa BO3MOXKHOCTb NpHUMEHEHUs MHUKpPOPDA Ui ycTaHOBIIEHUS COCTaBa
(GparMeHTOB OXpPbI C HEPOBHON OBEPXHOCTHIO.

[Ipennoxken crnoco® aHamu3a 00pa3lOB apXEOJIOTHYECKOW OXpPHI C HCIOIb30BAHUEM
POA TIBO c¢ npurotoBieHHEM CYCIIEH3MM: IOKa3aHa BO3MOXKHOCTb YCTaHOBJICHUS
KOHIIEHTpAIMi KaKk MaKkpo-, TaKk U MUKPOKOMITIOHEHTOB. [IpeioixkeHHble crnocoObl MPUMEHEHBI
JUISL U3yYEHHUSI PEAJIBHOTO apXEOJIOTMYECKOr0 MaTepHalla, IpeIoCTaBICHHOTO apXEOJI0TaMH.

Paboma noooepoicana epanmom PH® Ne23-28-00468.
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AKCTpaKumuA peaKkoseMesibHbIX 35IeMeHTOB B ABYX(a3HON BOOAHOM
cucTemMe Ha OCHOBe Gpomuaa TeTpabyTnnaMmMoHuUs U pogaHmaa
Kanua ¢ nocneaylowmm onpeaerieHMemM MeToaom mace-
CMEeKTPOMeTPUN C MHAYKTUBHO CBA3aHHOW Nya3moun

Jlebeoesa JI.M., Cmupnosa C.B.

Mockoeckuii 2ocyoapcmeennwiti ynusepcumem umenu M.B. Jlomonocosa, xumuueckuii
¢axynemem, . Mockea

lebedevangi@gmail.com

CBezneHus 0 cofiep>KaHUM pelIKo3eMeIbHbIX 351eMeHTOB (P33) B Boax ecTeCTBEHHOTO
Y QHTPOIIOTE€HHOT'0 ITPOUCXOKIECHUS YaCTO HEOOXOANMBI JUIsl PELIEHNUs 331a4 3KOJIOIMYECKOro
MOHHUTOPHHTA, T€OJIOTUU U OKeaHOrpauu, a TAK)KE HAYKOEMKUX IMPOU3BOJICTB, CBSI3aHHBIX C
ucnonb3oBanuem P39. IIpu sTom npsimoe onpenenenre P32 B Bojiax co C10KHBIM MAaTPUYHBIM
COCTaBOM — C BBICOKUMH COJICPKAHUSAMU COJICH M/WJIHM KUCIIOT — KpaifHe 3aTpyIHUTEIBHO J1axKe
IPU UCHOJIb30BaHUM TAKOTO BBICOKOUYBCTBHTEIBHOI'O METOJA, KaK Macc-CHEKTPOMETPHs ¢
UHAYKTUBHO cBs3aHHOU Iutasmoil (MCII-MC). [lnga ycTpaHeHusi BIUSHUS KOMIIOHEHTOB
MaTpHIlbl U HOBBIIIEHUS YyBCTBUTEIBHOCTU ONpejeieHus Npu aHanuze P3D-conepxamux
O00BEKTOB TPOBOIAT TPEABAPUTEIBHYIO MPOOOMOATOTOBKY. IlepCreKTHBHBIM CIIOCOOOM
IpOoOONOATrOTOBKHU SIBJIAETCS KUAKOCTh-KUAKOCTHAsA sKkcTpakuus (KOKD) ¢ ucnonszoBanueM
nByx(pas3ueix BoaHbx cucreM (JIPBC) Ha ocHOBE HENOPOTUX, JOCTYIHBIX U O€30IMacCHBIX
KOMIIOHEHTOB — OpraHUYEeCKUX UOHOB U cosieil. HecMoTpst Ha 1o, uTo komnoneHTsl JJOBC, kak
IIPaBUJIO, PAaCTBOPUMBI B BOJE, IPU ONPEACIECHHBIX YCIOBHUSIX (BBEIEHHUE COJIEH, U3MEHEHUE
pH, TemnepaTypbl ¥ T.A.) IPOUCXOAUT PACCIauBaHUE UX PACTBOPOB Ha JiBe (a3bl. Bricokoe
coJiepKaHne BOJBI B 00enx (aszax, ClIOCOOHOCTh K HOHHOMY OOMEHY, JIETKOCTh ITOJy4eHUs,
BO3MOXKHOCTbh 0€3peareHTHOM SKCTPAKLUU U KOHIEHTPUPOBAHUS SBISAIOTCS JOCTOMHCTBAMU
J®BC na ocHOBe couieii ueTBepTHUHOrO ammonus [1]. Bosamoxknocts monyuenus JJOBC in
Situ B mpomecce OSKCTPAKIUK MO3BOJSIET MOBBICUTH CKOPOCTh U 3(M(PEKTUBHOCTD
MaccolepeHoca.

B nannoit pabore nByx¢aszHas BogHas cucrema ([ADPBC), obpasyromascs npu
CMEIIEHNHU pacTBOpoB Opomuaa tetpadyrunammonus (TBAB) u ponannaa kanus, npuMeHeHa
1uist rpynmnoBoi akctpakuuu P33. Monst P33 (Ce, Dy, Er, Eu, Gd, Ho, La, Lu, Nd, Pr, Sm, Tb,
Tm, Yb) KOIWYECTBEHHO  JKCTPArUpyIOTCSs B  OTCYTCTBUE  JOTOJHUTEIBHBIX
KOMILJIEKCOOOpa3yoIuX peareHToB W BblcanuBarens mnpu pH>S5, Bpems noctmxeHus
HKCTPAKIIMOHHOTO paBHOBecusi He TipeBbimaer 10 muH. CoOTHOIIEHHE O0OHEMOB BOJHOU U
opraHudeckoil ¢a3 oOecrieuuBaeT JBaAllaTUKpaTHOE KOHLEeHTpupoBaHue P33. PeannszoBaHo
couetanue rpymnmnosoi skcrpakiuu P33 B IOBC c onpenenennem merogom UCII-MC nocne
OTJeNIEHUs] HKCTPAKTa Ha (PUIbTpE W3 HETKAHOTO MOJHMpomnuieHa u peskcrpakiuu 0,05 M
pacTtBopoM a3oTHOW KucinoThl. Codyeranue skcrpakiuu B cucteme TBAB — KSCN — H;O ¢
omnpenenenuem MetogoM MCII-MC no3BomnsieT CHU3UTH Mpeieibl 0OHapykeHus Juist psna P390
B MOPCKHUX BOJAX WJIM JPYTUX 00BEKTAaX C BHICOKUM COJIEBBIM cojepkaHueM B 1,5-25 pa3 no
cpaBHeHMIO C mpeaenamu oOHapyxeHus P39 B 0,05 M azotHoii kucnote. [IpennoxenHas
METO/IMKa TpUMeHeHa /i onpeaenenus P30 B oOpa3iax peasbHOW MOPCKOM BOJIBI.

bubnuoepaguueckue ccotiku
1. Smirnova S.V., llin D.V., Pletnev 1.V. Extraction and icp-oes determination of heavy metals
using tetrabutylammonium bromide aqueous biphasic system and oleophilic collector //
Talanta, 2020. VV.221(1):121485.
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Pa3paboTka meToAMK NOCNOMHOro aHanu3a MeToaom
aTOMHO-3MUCCUOHHOMN CNEKTPOMETpUN Trerwero paspsaaga

Jlenununa MFO.Y, Axybenko E.B. L Epmonaesa T.H?

Y140 «Hosonuneyxuii memannypeuueckuii kombunamy, 2. Jluneyx

2 lTuneyxuti 2ocyoapcmeennvlii mexuuyeckutl ynusepcumem, 2. Jluneyx
lepilina_my@nlImk.com

TexHon0rus HaHEeCEHUs TIOKPBITHI HA CTATBHYIO IPOAYKIIUIO, PACIIUPSAET TPAHULIBI €€
IPUMEHEHHs, BBINOJHSSA 3allUTHbIE W JAeKopaTuBHble (QyHKuuu. [losTomMy mnpu anamuze
TBEPJIBIX MAaTEPUAJIOB BayKHA HH(GOPMAIIHS O pacIpeeICHIH YJIEMEHTOB I10 TIIyOnHe 00pasia,
XMUMHUYECKHH COCTAB U TOJILIMHA NOKPHITUSA. ATOMHO-IMHCCUOHHAs CIIEKTPOMETPHSI TIICIOLIETO
paspsaa (ADC TP) — maubonee BocTpeOOBaHHBINA METOJI MOCIOWHOTO aHAIHM3a, 0011l
PSIOM IIPEUMYILECTB: SKCIPECCHOCTh, BHICOKAsI UyBCTBUTEIBHOCTh U NPOCTOTA peaIU3aliH.
Opnaxo B Poccuu npu uccnenoBannu NokpbIThii Bo3MoxkHOCTH ADC TP peanuzoBanbl ganeko
HE MOJIHOCTBIO, €r0 NIMPOKOE BHEAPEHHE B Ja00PATOPHYIO IPAKTUKY 3aTPYTHEHO U3-3a Y3KOTO
NEePeYHs aTTECTOBAHHBIX METOIUK M (POPMATM30BaHHOTO MOJX0/1a K MX Pean3alnu.

KitoueBbiMM 3TanamMu 1pu pa3paboTKe METOIUK IMOCIOWHOTO aHalu3a SBIISIOTCS:
POOOITOATOTOBKA, TTOI00P pab0YNX MapaMeTPOB IIa3Mbl TICIOIIETO pa3psiia, oleHka (GopMbI
JIHa KpaTepa KaTOJHOI'O TPaBJIEHUs, HOCTPOCHHUE I'PaJyHpPOBOUYHBIX IpauKOB, U3MEPEHHE U
IIPOBEPKA IPABUIbHOCTU PE3YJIbTATOB.

B pabote ucronp30BaH ONTHYECKUH crieKTpoMeTp Tieromiero paspsaa GD Profiler-2
(«<HORIBA Jobin Yvony», @pannus). [IpoBoaumm moaroToBky mpod cTaHAapTHBIX 00pa3ioB
yIJIEPOJUCTON CTamu M LMHK-adroMUHUKA-MarHueBbiX (LJAM) cruaBoB Ui rpaayHpOBKH
CHeKTpoMeTpa (ppe3epoBKOil, KOTOpask MO3BOJISIET MOIYYUTh POBHYIO, YHCTYIO IOBEPXHOCTD C
ONTUMAJILHOW LIEPOXOBATOCTHIO, 00ECIIEUUBAIOIIYI0O T€PMETHUHOCTh IIPOBEICHUS aHaIM3a U
PaBHOMEPHOCTbH TPaBJICHUS.

YcraHoBiieHbl paboyne MapaMeTphl IUIa3Mbl TICIOMIETO pa3psaa, MO3BOJSIOIINE
JIOCTHYB IJIOCKOCTHOCTH JIHA KpaTepa B COYETaHUH C ONTHMAJIBHBIM BpeMeHeM TpaBiieHus. J{ist
storo BapsupoBanu MouHocTs (W = 10-90 Bt, ¢ marom 10 Bt) u nasnenue (P = 100-950 ITa,
¢ marom 100 ITa) aprona namrisl Tieromero paspsaa (auamerp aHona 4 mm). KomrekcHyro
OLIEHKY (OpPMBI J1HA KpaTepa OCYLIECTBISUIA C MPUMEHEHUEM CKaHHUPYIOLIETO JIEKTPOHHOTO
mukpockonia Mira 3 («TESCANy», UYexus) u mnpodpwmiomerpa Hommel-Etamic T8000
("HOMMEL-ETAMIC GmbH", T'epmanmusi). DKCIHEpUMEHTAaIbHO YCTaHOBICHBI padoume
napaMmeTpsl 118 ctainbHoro npokara ¢ LIAM nokpsituem (P =700 ITa, W = 40 Bt) u ctanbsHoro
IpoKaTa ¢ JIEKTPOU3OJSLMOHHBIM MokpbiTHeM (P = 850 ITa, W = 50 BT B coueranuu c
UMITYJIbCHBIM PEXXUMOM (4acToTa uMmyiabcoB 400 I')).

IToka3zana 1enecooOpa3HOCTh MOCTPOEHUS IPATYHPOBOYHBIX I'PaMKOB B KOOPAUHATAX
«l(Me/Fe), B — o, %» mns snementoB Mg, Al, Si, Mn, Cu, Sn, P, S, N, C, Ca, Zn, Fe ¢
NOMPaBKOW Ha CKOpOCTh pachbiieHusa. [na Zn, Fe pekoMeHJ0BaHO OCYIIECTBISThH
MYJIbTHIUIMKATHBHYIO KOPPEKIHUIO TIO HAMPSHKEHUIO ISl YIIYYIICHUS METPOJIOTHYECKUX
XapakTepucTHK aHanu3za. HeobxomumocTh mpeoOpa3zoBaHus (DYHKIIMHM MEPBOTO IMOPSIKA BO
BTOPOM JTOKa3aHa JJisi OCHOBHBIX JIETUPYIOIIUX d1emMeHToB [|AM crutaBoB — Mg u Al.

[IpaBUABHOCTH  Pa3pabOTaHHBIX  METOAMK  MOATBEpPXKJEHA  COMOCTABJICHUEM
pe3yJbTaToB aHayu3a, MOJTyYeHHBIX aITbTePHATHBHBIMH METOAMKAMHA
(peHTreHO(IyOpEeCIEHTHBIN aHallu3, aTOMHO-3MUCCHOHHAsI CIEKTPOMETPUS C HCKPOBBIM
tunoM aromu3aruu (COCT P 54153)) u oneHkol pe3ynbTaTOB U3MEPEHHUH IO KPUTEPHIO
Crpl0fIeHTa C MPUMEHEHUEM CTaHAapPTHBIX 00pa3uoB uHKoBoro THMna (LIAM9-1,5, koMruiekT
VSZ2-1-13) wu yraepomuctbix cramed (komruiekt SPL  SST-1A - SST-4A), dro
CBUJIETEJILCTBYET 00 OTCYTCTBUU CHCTEMATUYECKON MOTPEIIHOCTH.
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CUWHTe3 M ucnbiTaHUA CTaHAAPTHbIX 00pa3LoB cocTaBa MpMAUs

Jlucuenxo J1.I"., [lombposckas M.A., Kyopuna E.J].

Ypanvckuii @edepanvusiii ynusepcumem umenu nepsozo Ilpesuoenma Poccuu b.H. Envyuna,
2. Examepunbype

m.a.dombrovskaia@urfu.ru

B AHanmuTHYECKOM HCTIBITATEILHOM LIEHTpEe — POCCHiiCKOl apOUTpaskHOH JTaO0OpaTOpHUH
[0 HCIBITaHUSAM MaTepuanoB sijaepHoil sHepretuku (AUL-PAJ) Yp®V mno 3akazy AO
«ExarepunOyprckuii 3aBoa 1o oOpaboTke 1BeTHbIX MeTaioB» («E3 OLIM») BemmyimieH u
uCTbITaH Habop cranaapTHbIX oOpas3noB (CO) cocraBa upuaus (COUp-23-I'CO 12075-
2022/TCO 12080-2022), mpenHa3HayeHHBIM IJIs TPAIyMPOBKH amnmaparypbl B aTOMHO-
YMHCCHOHHOM AaHaJHM3€ BCEX MApOK METaula B KOMIIAKTHOM M TOPOIIKOBOM COCTOSHHSIX,
aTTeCTallud U KOHTPOJIS TOUHOCTH METOAMK U3MEpEeHU cocTaBa upuaus. [Ipu uroropineHun
CO peann3oBaHa TEXHOJIOTHUS, TIO3BOJIMBINAST YCTAHOBUTh METPOJIOTHUECKUE XapPAKTEPUCTUKU
00pa3LoB MO pacyeTHO-3KCIIEPUMEHTAILHON MPOLIelype, aHAIOTHYHAs PEaIM30BaHHON paHee
npu Beimycke ['CO 7292-97 u I'CO 10284-2013. HabGop u3 6-Th 00pasmoB MPUTOTOBIICH
[OCJIEI0BATENIbHBIM pa30aBieHHEeM 00pa3lia ¢ MaKCHUMaJbHBIM COJEPIKAHUEM aTTECTyeMbIX
DIIEMEHTOB MAaTpULIEH M CMEUICHHEM C JONOJHHUTEIBHBIM MOPIHMSIMH MaTepHajoB,
coJepKallluX WHAWBUIyalbHble Ipynibl 31eMeHToB. OcHoBoil CO cily>Xui NOpPOIIKOBBIN
upunii, n3roroBieHHblii OAO «Kpacuermer». B 4ncio arrectyeMbix 31eMeHTOB B Habope
skiaouensl Al, Au, Cu, Fe, Ni, Pd, Pt, Rh, Si, Ag, Ba, Mg, Os, Pb, Ru, Sn, Ti, As, Bi, Cd, Co,
Cr u Zn. Ilpumecu mpu CHHTE3€ OOBEAMHEHBI B TPYIIIBI, YTO TO3BOJMIO ONTHUMHU3UPOBATH
CYMMapHYI0 3arpyKeHHOCTb dlIeMeHTaMu 00pa3ioB. Bee anemenTsl, 3a uckimodenuem O, Rh,
Ru u Si, BBeJIcHbI B OCHOBY 33J[aHHOW KPYITHOCTH B BUJIC @30THOKHCIIBIX MM IAPCKOBOIOYHBIX
pPacTBOPOB METAJUIOB WJIM YCTOWYMBBIX MOJEKYJSpHBIX (Gopm. Ilocne BHeceHus pacTBOpoB
MaTepHabl TOJABEPTIN TEPMHUUECKOM 00paboTKe B BOJOPO e U 3Menbumiin. CeTuMeHTaimen
MOJTy4YeHbl MUKPOPa3MEpHbIE OPOLIKM OKCH/Ia KPEMHHMSI, OCMHMSI, POJIUS U PYTEHHsI, KOTOpbIE
BBEJIM B MaTE€PHAJIbl HA CTAJNH yCPETHEHHUS.

Ucnbitanus CO  HaOopa BKIIOYWIM OLCHMBAHUE OJHOPOJHOCTH pacIpeaesieHuUs
aTTECTYEMBIX DJIEMEHTOB, YCTAHOBIICHHE HX COJIepaHus B ocHOBe, cimuenue ¢ [[CO 10284-
2013. Ilpu ycTaHOBJIEHHMH OJHOPOJHOCTH B TMpobax Kaxaoro oobpasla onpeaessiu
aTTeCTyeMBbIE DIIEMEHTHI Macc-CIeKTpalibHbIM MeTonoM Ha cnektpomerpe NexION-350 B
pacTBope BblllenauuBaHusg u3 Haecku CO, ¢dopMmupyromed aHaIUTUYECKUH CHUTHA.
OTHOCHUTENBHBIE CTaHIAPTHBIE OTKJIOHEHUS XMMUYECKOH HEOJHOPOJIHOCTH paclpeaeieHus
aTTECTYEeMBIX DJIEMEHTOB B OOpasliax HabOpa Ha YpOBHE MUHHMAJIHHON MpPEACTaBUTEIHLHON
HaBeckH (300 mr) coctaBunu ot 0,72 1o 2,18 %, yurensl npu pacuere norpemuoctu CO, He
3aBUCAT OT croco0a BBeneHus aieMeHnTta. CojepkaHue npuMeceid B MaTpUYHOM MaTepualie
YCTAHOBJIEHO MO aTTECTOBAHHBIM METOJMKaM B JlabopaTopuu «AHcepTIKo», LleHTpanbHol
aHanuTudeckoit madoparopun «E3 OLIM» u maGoparopuu criektpansHoro ananusza AVUIL-PAJI
(CBugerensctBo Ne 253.0127/RA.RU.311866/2022). MeTo0M YCKOPEHHOTO CTapEHUS B XO/I€
BEIIepKKN MaTepuanos ipu 200° C moaTBepskaeHa CTabMIBHOCTE COCTaBa 00PA3I0OB B TEUCHHE
370 ner, yTO MO3BOJIMJIO HA3HAYUThH CPOK T'OJHOCTH 3k3emIusipa 60 yer. B xone cnuyenus
Habopa COHUp-23 m T'CO 10284-2013 moxaTBepkACHA WX  YIOBIETBOPHTEIBbHAS
COIJIACOBAHHOCTh W B3aMMO3aMEHSEMOCTb IpH HCIOJb30BaHUM.  [IpociexnBaeMocTh
aTTecToBaHHBIX 3HaUYeHU CO K eIMHUIIE MAacChl peaTi30BaHa UCIOJIb30BAHNEM TOBEPEHHBIX
CPeACTB M3MEpPEHUIl, AaTTeCTOBAHHBIX METOJUK M3MEpPEHMH M UCHBITAHUAMU Ha
I'ocynapctBenHoM nepBudHOM 3Tanione ['DOT 176-2019 metomom Macc-CHEKTPOMETPHUH C
UH/IYKTHUBHO CBSI3aHHOH IJIa3MOM.
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HoBbI cnoco6 KONMYeCTBEHHOro aHanu3a MUKPOKPUCTanNsIoB anaTtuTa
MeTOAOM pPeHTreHOoNyopeCLEeHTHON CNEKTPOMETPUM C NOSTHbIM
BHeLWHUM oTpaxeHuem (TXRF)

Manvyee A.C., Kunuuesa A.H., [lawkosa I'.B.
HUncemumym 3emmuou kopvt CO PAH, 2. Upxymck
artemmaltsevi@gmail.com

Mertoa peHTreHO(IyOpecieHTHOW CIIEKTPOMETPUH C MOJHBIM BHEUTHUM OTpPa)KEHUEM
(TXRF) B nociieiHee BpeMsi HIMPOKO HCHOJIB3YETCsl B PAa3IMYHBIX O0JIACTAX HMCCIICIOBAHUM,
BKJII0Yasl F€0JIOTHI0, SKOJIOTHI0, OMOIOTHI0, MEAULUHY U T. 1. CTaHJapTHBIN ciocob aHamu3a
o0pa3uoB ¢ nomoupio TXRF cocrout B TOM, uT00b!I B34Th 10-20 Mr oOpasua, IpUroToBUTh
CYCHEH3UI0 WM PacTBOP M IPOBECTH KOJUYECTBEHHBIH aHAIU3 CIIOCOOOM BHYTPEHHEIO
crangapra. OpHaKo TakoW CmOCOO0 HE MPUMEHUM I aHAIW3a MHKPOOOBEKTOB H3-3a
HEM3BECTHOI Macchl oOpasua. B Hameil pabore paccMOTpeHBbl BO3MOKHOCTH IPUMEHEHHUs
metona TXRF x mukpokpucrannam anaruta. [IpennokeH HOBbIN MOAX0A K KOJIMUYECTBEHHOMY
onpeneneHuto TXRF k oOpa3iiam MHKpo-pa3Mepa, OCHOBAaHHBIM Ha BHEIIHEH KaluOpOBKE.
Co3maH IUIaH AKCHEPUMEHTa, TAe OOpa3lbl amatuTa OBUIM  pasfelieHbl 10  pa3Mepy
MHUKPOKPHUCTAJIOB, C LEJIbI0 IOCIEIYIOEr0 BBISBICHUS KOPpENsLUUil B CIEKTpaibHOU
uHpopmanmu. HaOmonmanwch  XOpomme — KOppelsiud — MEXKIy  Maccoil  oOpasia,
MHTEHCUBHOCTbIO MaTpU4HbIX 37eMeHToB (P u Ca) u paccesHuem NnepBUYHOIO M3ITyUEHHS.
[Tpunumast BO BHUMaHUE 3TU (aKToOpbl, OblIa pazpaboTaHa cxema JUIsi MHOI'O3JIEMEHTHOTO
aHaJIM3a MUKPOKPHUCTAJIOB arnatuTa pa3iu4Horo pazmepa meronoMm [ XRF. Cxema Britouaer
B cebs crmoco® BHemHEeH KanuOpoBKM, T€ B KadecTBe KalMOpPOBOYHOrO oOpasma
UCIIOJIb30BajICs 00pasell MopoIIKa anaTuTa, HopMainu3anuo crnekrpoB Ha P-Ko min Mo-Ka, a
Take GakTop MepTBoro Bpemenu («dead timey), koraa ero 3Ha4CHUs Ui KAIMOPOBOYHOTO U
HEM3BECTHOTO 00pa3loB JOJKHBI coBnanath. Bamupanuio meroma TXRF mposoaumm ¢
MIOMOIIIBIO CPaBHEHHSI Pe3yIbTaToB n3MepeHuit ¢ nanabiMu LA-ICP-MS nipu ananu3ze amatuta
Durango u McClure. Pa3paboTanHasi METOIMKa KOJIHUYECTBEHHOTO aHAIN3a MUKPOKPUCTAILIOB
anatuta MetogoM T XRF siBrisieTcst ObICTpOi, 9KOHOMUYHON U TOUHOM.

Hccneoosanue svinoaneno 3a cuem epanma Poccuiickozo nayunozo ¢ponoa Ne 22-77-
00035, https://rscf.ru/project/22-77-00035/. Hszmepenus e6vinonnenvt Ha 0060py008aHuU
Llenmpa xonnexmusHnozo nonvzosanus «I eoounamuxa u ceoxpononozus» Mncmumyma 3eMHoll
kopwvl CO PAH.
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Pa3Butue cnoco6oB npo6onoaroToBKkM U BBoaa Npod B UCTOUYHUKU
BO30YXXAEHUA U MOHU3ALUU AN KOMOUMHMPOBaHHbIX METOAUK
aTOMHO-3MUCCUOHHOIO U Macc-CNeKTparibHOro aHanu3a

Meoseoes H.C., Canpvixun A.U.
Hncmumym neopeanuyeckoti xumuu um. A.B. Huxonaesa (MHX CO PAH), . Hosocubupck
medvedev@niic.nsc.ru

ATOMHO-3MHCCHOHHAsI CHEKTPOMETPUsI C MHIYKTUBHO CBsi3aHHOM miazmoint (ADC-
NCII) u ayxctpyitHoii gyroBoit miazmoint (ADC-IJIIT) u macc-cieKTpoMeTpusi ¢ MHAYKTUBHO
cesizanHor Ttwazmoit (MC-UCII) sto omnm u3 Hambonee HMHOOPMATHBHBIX METOJOB
KOoJMuecTBeHHOro xumuuyeckoro ananm3a (KXA) BemectB BBICOKOH YUCTOTHI U
(YHKIHMOHATIBHBIX MAaTEPUAIOB, KaK II0 HA0OPY OMpeAEsIEMbIX JIEMEHTOB, TaK H IO IpeienaM
ux obnapyxenus (I10). IIpu sTom ananuTuueckux Boamoxkaocteit MeronoB ADC-UCIL, ADC-
JAIT u MC-UCII npu ux ctaHaapTHOM peaju3aiy He BCET/a JIOCTATOUYHO ISl OTpeIeICHUs
COZICp)KaHMs aHAIMTOB Ha ypoBHe Pppb um ppt. Hcnonp3oBaHue KOMOMHHPOBAaHHBIX
(BKJIIOYAIOIIMX CTAIUIO IIPEIBAPUTEIBLHOIO KOHLIEHTpUpOBaHUs npumeceil) Meroauk KXA u
cioco6oB BBeaenus npod B HCIL, mnopimaronmx 3(QQeKTUBHOCTh HUCHOIb30BAHUS
KOHLIEHTPATOB IpUMecel, 1no3possier cHu3uTh 110 ananutoB Ha 1-2 mopsaka U pacliMpuTh
Bo3MokHOCTH MeToaoB ADC-UCIL, ADC-JAITI u MC-UCII. IlpencraBineHbl pe3yJibTaThbl
INPUMEHEHHUS CIEeIYIOUIMX IPUEMOB:

J [IpenBapuTenbHOE KOHLIEHTPUPOBAHUE IPUMECEN: BaKyyMHasi OTTOHKA OCHOBBI
poObl, IepeBeIcHNEe OCHOBBI ITPOOHI B JIeTy4yI0 (hopMy (peaklimoHHasi OTTOHKA) U T.1.

. Hcnonp30BaHuEe AIIEKTPOTEPMUYECKOIO HCIApPEeHHs Al BBoAa mpod u
KOHIICHTPATOB MIPUMECEH B ICTOYHUKH BO30YKICHUS U MOHU3AINH.

J [IpumeHeHHe T.H. «METOJa TOHKOrO CJOS» JJi1 aHajlu3a KOHIEHTPaTOB
npumeceit MetogoM MC-UCII ¢ nazepHoit abnsnueii.

B noxmane OyayT paccMOTpeHBl MpeuMyLIecTBa W OTpaHUUYEHUs pPa3padOTaHHBIX
MeToauk KXA BBICOKOUMCTBIX TepMaHus, TeJUTypa, IMHKA, MOIUOIeHA U JPYyTUX 00BEKTOB.

Paboma noooepacana Munucmepcmeom nayku u evicuieco obpasosanusi Poccuiickoti
Deoepayuu, npoexm Ne 1210317003 15-2.
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BO3MOXHOCTU 1 OrpaHUYeHNsA pasnnyHbIX BapuaHTOB MeToaa
peHTreHohnyopecLeHTHOro aHanu3sa npu uccnegoBaHum
3NIeMeHTHOro cocTaBa ApeBHeW KepaMuku

Myxamedoea M.M.}, Yybapos B.M., Hawxosa I B.Y, Manvyes A.C.Y, Cmamxyc M.A.?,
Pesenxo A.I'*

Y Unemumym semmoii kopur CO PAH, 2. Upkymck

2Mockosckuii 2ocyoapcmeennuiil ynusepcumem umenu M.B. Jlomonocosa, e. Mockea
m.mukhamedova2017@yandex.ru

N3yyenne 00pa3LioB ApeBHEN KepaMHUKH SBJISETCS BaXKHBIM UCTOUHUKOM MH(pOpMaLuu
O KyJbTYPHOM M XO3SMCTBEHHOM JKM3HU JApPEBHHUX Jroei. Kak npeamMer moBCEIHEBHOTO
o0uxona, KepamMHKa CIY>KUT HCTOYHUKOM HH(MOpPMALUA O TOProBBIX OTHOIICHHUSX,
PENUTHO3HBIX OO0BYasiX W OOMIGHWH MEXIYy pa3indHbIMH cooOmiectBamu. M3yuenue
MIPOUCXO0KICHHS KEPAMUKH BO3MOYXKHO ITOCPEICTBOM ONPEIETICHUS XMMUYECKOTO COCTaBa, AJIs
pelIeHusl TOW 3aJadd 4YacToO HMCIIOJB3YETCS METOJA PEHTICHO(IyOpPECIEHTHOTO aHajm3a
(PDA).

[IpencraBneHHbI TOKIA] NOCBSLIEH IPUMEHEHUIO PA3JIMYHBIX BapHUAaHTOB METOAA
POA nana ucciemoBaHusi cocTaBa oOOpaslloB JPEeBHEM KEpaMUKH M TJIMHBI B paMKax
KOMIIIEKCHOTO HCCIIEZOBAaHUS apXEOJIONMYECKUX MaTEpHUATIOB 3MOXM KAaMEHHOI'O BEKa I
HUCTOPUYECKOW PEKOHCTPYKLMHM XO3AWCTBEHHOW JESATENbHOCTH HaceleHus balikanbckoi
Cubupu. PaccMOTpeHBI TpUMEpHI HCIOJB30BAaHHUS CTAI[MOHAPHBIX BOJHOIMCIIEPCUOHHBIX
(WDXRF) u sneproaucrnepcuonssix criekrpoMerpoB (EDXRF), mopTaTUBHBIX aHAIM3aTOPOB
(pXRF), cieKTpOMETpOB € MOJHMKAMWUIAPHOH ONTHUKOH (MHKPOPEHTTEHO(MITYyOpPECIIEHTHBIN
ananu3, WXRF) u reomerpueit nororo BuentHero orpaxkenus (TXRF). Hecmorpst Ha TO, uTO
AQHAJTUTHYECKUM CHTHAJIOM BO BCEX CIIy4asx SBISIETCS PEHTICHOBCKas (IIyOpecHeHIIHs,
MEepPEYNCIIEHHbIE BapuaHThl MeTojga PDA oTIM4YaOTCS KPYrom ONpeNesieMbIX 3JIEMEHTOB,
crocob6aMu MOAroTOBKH MPO0 K aHAINU3Y U Coco0aMu pacyeTa KOHLIEHTPALUM 3JIEMEHTOB.

B coBokynmHOCTH ¢ 0030pOM JMTEpaTyphl, HAlll ONBIT MOKAa3bIBACT, YTO H3YyUYECHUE
AJIEMEHTHOTO COCTaBa KEpaMHKH HMMEET CBOM METOJUYECKHE OCOOCHHOCTH IpHU
WCIIOJIb30BAaHUU Pa3NUuUHbIX BapuaHTOB P®A. VYuuTbiBas, OCHOBHBIE JIOCTOMHCTBA H
OTpaHMYEHUS KaXIOr0 W3 BAPHUAHTOB, IPENJIOKEHA CXeMa aHalnu3a KEepaMHYECKUX
(parMeHTOB, BKIIOYAOLIas: KOJIMYECTBEHHOE OIpE/IelIeHne OCHOBHOI'O BajJOBOIO COCTaBa
KepaMHUK{ W3 CIUIaBJIEHHBIX ¢ OopatoMm nutus crekon merogoM WDXREF; onpenenenue
MHUKPOIJIEMEHTHOTO COCTaBa W3 clpeccoBaHHbIX TabmeTtok merogoM WDXRF, mubo wu3
cycnensuid metonoM TXRF; ananus pactBopa mociae KMCIOTHOTO BBIIMIEIAYUBAHUS METOJA0OM
TXRF s XxapakTepuCTUKHU TIIMHUCTOW COCTABIISIIOLIEH; CKAaHUPOBAHUE Cpe3a KEPAMUKU IS
M3Y4YEHUs] HEOJHOPOIHOCTH M OLIEHKHM COCTaBa TJIMHBI B 00JACTSIX, CBOOOIHBIX OT APYTUX
MUHEpaNbHBIX BKIOUueHud MetonoMm UXRF; xemomerpuueckass oOpaOOTKa MaHHBIX TS
KJ1accu(pUKaluu oOpasIoB.

Hccneoosanue vinonneno 3a cuem epanma Poccutickoeo nayunozo ¢ponoa Ne 19-78-
10084, https://rscf.ru/project/19-78-10084/ .
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OnpepeneHuve 3anemMeHTOB B 06Jly4eHHOM SAAePHOM TONNMBe

Ha OCHOBE XeMOMeTpU4eckon o6paboTKN CNEeKTPOB PEHTreHOBCKOMN
¢donyopecueHuun, MUHAYLNPOBAHHON COOCTBEHHON aKTUBHOCTbLIO
oGpasuosB

Tanuyx B.B.'? Ilempos F0.10 .3, Kupcanos J.O.

L Canxm-Ilemepbypeckuii 2ocydapcmeennuiii yuugepcumem, Mucmumym xumuu, 2. Canxm-
Ilemepoype

2Hnemumym ananumuueckozo npubopocmpoenus PAH, 2. Canxm-Ilemep6ype

340 «Paoueswiii uncmumym um. B.I. Xnonunay, 2. Cankm-ITemepbype
d.kirsanov@gmail.com

KonuuecTBeHHBIN aHATU3 XMMUYECKOTO COCTaBa OOJIYyUYEHHOrO SACPHOTO TOILIMBA
(OAT) B mporecce €ro XpaHeHHS M TEPEpadOTKU SBISETCA YPE3BBIUAWHO CIIOKHOU
AHAIUTUYECKOM 3aaueid. Bo-mepBbIX, 3TH 00pa3iibl SBISIOTCS BHICOKOPAAUOAKTUBHBIMHU U JIJIS
OTpaHHWYCHUS PAJUANMOHHONW HArpy3KH Ha TICPCOHAN OHHM JIOJDKHBI TIPOUTH depe3
MHOTOCTyneH4aroe pa3baBneHue. Bo-BTopbix, snemeHTHBIH coctaB OST oueHb cioxeH U
BKJIFOYAET MMOYTH TIOJIOBHHY BCEX M3BECTHBIX JICMCHTOB B PA3IUYHBIX XUMUYECKUX (HOpMax.
B-Tpetbux, pactBopsl ans nepepadotku OSAT oOGbdHO comepkaT BBICOKYIO KOHIIEHTPAIHIO
a30THOW KHCHOTHL. [lo A3TUM mNpPUYMHAM KOJIHYECTBO JOCTYIHBIX AHAJTHTHUYCCKUX
WHCTPYMEHTOB IS U3Y4EHHUS 3JIEMEHTHOTO COCTaBa CUIIBHO OrpaHu4YeHo. B HacTos1ee Bpemst
OOJIBIIMHCTBO aHATN30B MIPOBOJIUTCSA c HCII0JIb30BaHUEM METO/IOB
a06copOLMOHHONW/SMUCCUOHHOMN CIIEKTPOCKONMHMHM HAa OCHOBE WHIYKTHBHO CBSI3aHHOM ILJIa3MBbI
(ICP-AES/OES) u Mmacc-CeKTpoMeTpur. DTH METOJbl 00ECIEYMBAIOT OYEHb BBICOKYIO
YyBCTBUTEIHHOCTh U CEIEKTUBHOCTb, M PEAJTU3YIOTCS B MPOMBIIUICHHBIX MaciiTadax Ha
PEATBHBIX PATUOXUMUYCCKUX TpeanpusiTusx. OqHaKo OHU TPEOYIOT CIIOKHBIX MPOTOKOJIOB
otOopa mpob u paz0aBieHHs IS MUHUMH3AIUU paJHallMOHHOW HAarpy3KH Ha MEpPCOHAN U
obecrieueHruss HOPMAIbHOTO (YHKIIMOHUPOBAHUS TPUOOPOB. Pe3ynbTaToM A3TOTO SIBISETCA
OUYEHb JTUTENbHBIN aHATUTUYECKUH MPOIIeCcC, KOTOPBIH HE MOKET ObITh pealli30BaH B PEKIME
on-line. CymecTtByeT ocTpas HEOOXOJUMOCTh B pa3palOTKE METOJOB aHAIHN3a, KOTOPHIC
obOecrieunBa Obl JAMCTAHIMOHHOE KOJMYECTBEHHOE OIpEeNiEHHE DJJIEMEHTOB B PEKUME
peansHoro BpeMeHd B OST M B TEXHOJOTHYECKHUX PACTBOpax IMKIA ero nepepadborku. B
nokmane  OyneT — omMcaH — HOBBIM  TMOAXOJ,  OCHOBAaHHBIM  Ha  PETUCTpalluu
PEHTreHO(ITYOPECIIEHTHOTO W3Ty4YCHUS 00pas1oB OsT, WHIYLIHPOBAHHOTO
PaZMO0aKTUBHOCTHIO MMPOIYKTOB JAENEHUS. Y CIIOBUS BO30YKIEHUS PEHTT€HOBCKOTO U3ITy4YEHHUS,
OYEBHJIHO, OYIyT OTIUYATHCS OT 00pa3ia K 00pasily; KpoMe TOTO, pe3yJIbTHPYIOIINUE CIIEKTPhI
OyIyT MpeacTaBIsATh COOOU CIOXKHYIO CYNEPIIO3UIINI0 MHOTOUYHUCICHHBIX CUTHAIOB OT MSATKUX
ramma-u3iydareie U peHTTeHOBCKOW (DIIyopecleHIMU pa3IndHON HpUPObl. DTU CII0KHbBIE
CHEKTPBl MOTYT OBITH 3PPEKTUBHO 0OpaObOTaHBI C TOMOIIBIO METOJIOB XEMOMETPHUKU IS
KOJTMYECTBEHHOTO OIpeACNICHus] OTAENbHBIX aeMeHToB [1]. B mokmage Oymer mokaszaHa
3P PEKTUBHOCTH 3TOr0 MoAX01a st npsimoro aHanusa U, Zr u Mo B padunare OAT.

Hccneoosanus svinonnenst npu noooepoicke epanma PH® 23-23-00108.

bubnuoepaguueckue ccolnku
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XemomeTpuyeckue metoabl B peHTreHohnyopecLueHTHOM aHanuse

Hanuyk B.B.*?, Cemenos B.I1?, Kupcanos J1.0. !

L Canxm-Ilemepbypeckuii 2ocydapcmeennuiii yuugepcumem, Mucmumym xumuu, 2. Canxm-
Ilemepoype

2Hnemumym ananumuueckozo npubopocmpoenus PAH, 2. Canxm-Ilemep6ype
vitpan@mail.ru

Pentrenodayopectentusiii ananus (POA) sBiseTcst NOMyISIpHBIM METOAOM, HIMPOKO
IPUMEHSEMbIM B J1a0OpaTOpPHOM NpPAaKTUKE JUIsl KAYeCTBEHHOIO M  KOJIMYECTBEHHOTO
OIIpPEJIETICHNs] 3JIEMEHTOB B CaMBIX pa3sHOOOpa3HbBIX o00pas3lax BO MHOTUX 00JIACTAX
UCCIICIOBAaHUM, TAaKUX KaK MaTepUaoBEIEHUE, TeOJIOTHs, 3KOJOIMUECKHE HCCIeIO0BaHHUs,
apxeosmorus u ap.. IlomymspHOocTs MeTona o0OyCIOBIE€Ha €ro IPEUMYIIECTBAMU:
HEJIeCTPYKTUBHOCTb, BO3MOXHOCTb OJHOBPEMEHHOTO ONpeAeieHHUs OOJIbLIIOro uucia
9JIEMEHTOB B MNpo0ax C  pPa3jIMYHbIM  arperaTHbIM  COCTOSSHUEM, MHHUMAajbHas
npobonoaroroska. JlanpHeiilee pa3BUTHE METOAA CBSI3aHO C TPEeMs OCHOBHBIMHU
HanpaBJieHUsIMU: 1) COBEPIIEHCTBOBAaHME MHCTPYMEHTAJIbHON 0a3bl; 2) pa3paboTka HOBBIX
METOAMK aHalu3a; 3) NPUMEHEHHE HOBBIX METOAO0B OOpabOTKM CHEKTPAJIbHBIX JaHHBIX.
[Tocnennee HanpaBiieHHE TPEICTABIIETCS] HANOOJIEEe EPCIIEKTUBHBIM, TOCKOJIBKY HE TpeOyeT
CYLIECTBEHHBIX MaTepUabHBIX BJIOKEHUH U HE NPUBOAUT K YBEJIMYEHUIO TPYyAO3aTpaT Ipu
aHainze. B mocnenHue roapl B aHAIUTUYECKOM XMMMM aKTUBHO Pa3BUBAETCs HalpaBICHHE
XEMOMETPHKH, IOCBSAIIEHHOE TPUMEHEHUIO COBPEMEHHBIX METOJI0B MALLIMHHOTO O0YUYEeHHUS JUIs
peleHnsl XUMHUYECKHX 3a7ad. OTH METOABl YK€ 3aBOCBAM OOJBIIYIO IMOMYJISIPHOCTH B
ONTUYECKON CHEKTPOCKOIMUH, XpoMaTorpaduu, Macc-CIeKTPOMETpPHUH, OAHakKo, B PODA
IPUMEHSIIOTCS [I0Ka JTOBOJBHO OTPaHMUYEHHO. MeXay TeM, Takue MOAXOJbI MO3BOJISIIOT Kak
pewath HetunuuHbele a1 PPA 3amaum (Hampumep, onpeneleHue JEeTKUX 3JIEMEHTOB U
(Gu3NYECKUX XapaKTEpPUCTUK OOpPa3IOB), TaK U YBEIMYMBATH TOYHOCTh KOJIMYECTBEHHOTO
3JIEMEHTHOT'0 aHaiu3a (Hampumep, B 00BbEKTaX C CHIbHBIMH MaTpU4HbIMH 3¢pdexkramu). B
Joknaje OyayT MpeaAcTaBIeHbl OCHOBHBIE IPUHILIUIIBI U METOABI XEMOMETPUUECKONH 00pabOTKH
JTAHHBIX, OyIyT pacCMOTPEHBI MPEUMYIIECTBA XEMOMETPUUECKUX METOJIOB U MEPCIEKTUBBI UX
UCIIOJIb30BaHUS B PEHTTEHO(IYyOPECLIEHTHOM aHAIM3E.

Hccneoosanus svinonnenst npu nooodepoicke epanma PH® 23-23-00108.

bubnuoepaguueckue ccolnku
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CoBpeMeHHOe COCTOsIHME MeToAa PeHTreHo(pTyopeCcLeHTHOro
aHanu3sa ¢ NOMHbLIM BHELWHUM OTPaXeHuem

Tawrxosea I'.B., Pegenxo A.I.
Huemumym zemnoii kopot CO PAH, 2. Upxkymck

pashkova.gv@yandex.ru

B 0030pHOM n0OKITame, onupasich Ha padboThI, omyOnukoBanHble ¢ Havaia 2000-x To10B
[0 HACTOSIIIEe BpEMs, pPACCMOTPEHO COBPEMEHHOE COCTOSIHME BapuaHTa MeToJa
PEHTIeHO(ITYOPECIIEHTHOT'O aHaIM3a C TIOJHBIM BHeTHUM oTpakeHreM (PDA T1BO, TXRF).

B nepBoit yactu noxnaga o003HAYEHbI TEHACHLUUU B PAa3BUTHUHU OOOPYIOBAHHS s
nposenenust POA I[1BO. Kak mpaBuio, n3aMepeHne CeKTpa peHTIeHOBCKOH (uIyopecleHIN
OPOBOAMTCS B BO3IYLIHOW cpele, YTO OrpaHMYMBACT KOJWYECTBEHHOE OIpeiesieHue
3JIEMEHTOB C aTOMHBIM HOMepOoM (Z) <12. Ony0OauKoBaHbl UCCICTOBAHUS 110 UCIIOJIH30BAHUIO
BaKyyMHOW KaMmepbl Ut onpeaeneHus snemertoB ¢ mansiM Z (F, Na, Mg). POA TIBO He
MO3BOJISIET OIpPENeNATh (POPMY HAXOXKACHHUS 3JEMEHTa B NpoOe, HO TMOSBIAIOTCS TIEPBBIC
paboThl, TOCBSIIEHHBIE OIICHKE BAJIGHTHOTO COCTOSIHHSI 3JIEMEHTOB.

[Mockonbky npu POA I1BO B 00pazoBaHiM peHTTEHOBCKOH (IIyOpECEHIINN YIaCTBYET
OUeHb Majoe KOJMYECTBO BEIIeCTBa Ha MOJUIOKKE (Ha YPOBHE MKI), 0CO00€ BHUMAaHHE
yzensieTcsi BEIOOpy crocoba MoAroTOBKM Npo0. MOXKHO BBIICIHTH CIEIYIONME OCHOBHBIC
CTpaTeruy MOATOTOBKMU Mpob: 1) 6e3 mpeaBapUTENbHON MOATOTOBKH (aHAW3 KHUAKOCTEH,
TBEPABIX YAaCTHIl, HAHECCHHBIX Ha IMOJIOXKKY) JIMOO ¢ MUHUMAIBHON MMOATOTOBKOW MPOO K
aHanuzy  (paszbamieHue,  LEHTpU(PYTUpOBaHUE); 2)  CyCINEH3UpOBaHHE  (aHAIH3
TOHKOJIUCIIEPCHBIX MOPOIIKOB); 3) MUHEpanu3anus (030JICHHE, KUCIOTHOE Pa3jioKeHue mpood);
4) METO/IbI pa3/ieJICHUS U KOHIIEHTPUPOBAHUS (SKCTPAKIIHUS, COPOIHS); 5) MOATrOTOBKa 00pa3iia
Ha MOJUIOXKKE IN SitU (eIMHUYHBIC MUHEPAJIbI, KJIETKH, MUKPOOPTaHM3MBbI, BOJIOCHI M BOJIOKHA,
HaHOYaCTHIIBI) [1].

Jliga pacuera KOHUEHTPALMKA aHAJIUTOB OOBIYHO HPHUMEHSIOT CIOCO0 BHYTPEHHETrO
CTaHAapTa C UCIIOJIB30BAaHUEM UYBCTBUTEIBHOCTEH, OMPEIEIEHHBIX C MOMOIIBIO0 CTAaHAAPTHBIX
pactBopoB. OHaKO ISl IPoO, TONIUHA KOTOPBIX HE YJOBJIETBOPSIET KPUTEPHUIO «TOHKOTO»
U3IYYaIoIero CJos, MPOSBIAIOTCS MaTpuuHble d(dextsr [2]. Jns ycTpaHeHUS BIUSHUS
MaTpuuHbIX 3 dexToB Ha pe3ynbraTel POA [IBO cTposT sMnupudeckue rpajayupoBOYHbBIE
rpaduku ¢ MOMOoIIBI0 00pa3loB U3BECTHOTO COCTaBa C MATPUIIEH, MOAOOHON aHAIU3UPYEMBIM
npobam. [l [IOMOJHUTENBHOTO Yy4YeTa HAJOXKEHUS JIMHUM B CHEKTpE HCIOIb3YITCS
pa3ryYHble BApUAHTHl MHOTOMEPHBIX TPAAyHPOBOYHBIX 3aBUCIMOCTEH.

Cpenu nHambomnee pacnpocTpaHeHHBIX 00BbeKTOB PDA T[IBO MOXHO BBIIETUTH
CIEeyIOIINE: MPUPOTHBIC MUTHEBBIE BOBI, TUIIEBBIE MTPOIYKTHI, OMOTOTHYECKIE MAaTEPUAIIHI.
Pexxe 3TOT MeTOn HCIONB3YIOT AJI OINpPENETIeHMs] AJIEMEHTHOTO COCTaBa TE€0JIOTMYECKUX
oOpa3ioB. Cpean HOBBIX OOBEKTOB aHAIM3a MOXKHO OTMETUTH AaJKOTOJIbHBIE HAMUTKH,
KOCMETHUYECKHE 00pa3iibl, SCCEHIIMATIbHBIE Maciia, aBTOMOOMIIbHbBIE ITMHBI, OCTATKH BBICTPEIIOB
OTHECTPENBHOTO OPYXKHSL.

B noxmane npencrasnensl npumepsl pumenenus POA [1BO B 6uonoruu, Meunuae,
TEOXUMHH, apXEOJOTHH M JPYTUX OO0JIACTSAX, KOTOPHIE SICHO JEMOHCTPUPYIOT IIHPOKUE
BO3MOXKHOCTH METO/Ia ITPH aHaJIN3€ pa3HOOOpa3HbIX 00BEKTOB.

bubnuoepaguueckue ccolnku
1. De La Calle I. et al. Sample pretreatment strategies for total reflection X-ray fluorescence
analysis: A tutorial review // Spectrochim. Acta Part B. 2013. V. 90. P. 23-54.
2. IlaBmuuckuit I'.B., CmarynoBa A.H. wu gp. MHWcroyHuku mnorpemHocredl npu
PEHTTeHO(IIyOPECIIEHTHOM aHaJIM3€ Ha CHEKTPOMETPaxX C MOJHBIM BHEUIHUM OTPaK€HUEM U
UX y4yeT crnocobom BHyTpeHHero cTanaapra // KypH. ananut. xumuun. 2002. 57(3). 231-239.
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ATOMHO-3MUCCUOHHBLIN CMEKTPOMETP C MUHAYKTUBHO CBA3aHHOMN
nnasmowu "Ipana-UCI" ana ogHoBpeMeHHOro onpeaeneHns
3NeMeHTOB

IHenunacos O.B.*?, Jlabycos B.A.Y2, Komun O.B.%2, Ckropobozcamos ﬂ.H.l, 3apyoun H.A?
Cemenoe 3.B.12, Cemonun J1.0.%?, Caywxun M.C.*?, Bopoeuxos B.M.*

1000 «BMK-Onmosnexmponuxay

2Uncmumym aemomamuxu u snekmpomempuu CO PAH

pelipasov@gmail.com

B nacrosiee Bpemsi Uit 3JIeMEHTHOTO aHAJIM3a PACTBOPOB IIMPOKO HCIIONB3YIOT METOT
ONTUYECKON aTOMHO-dMUCCHOHHOM crekrpomerpuun (ADC) ¢ aproHoBod HMHAYKTUBHO
cszanHoi iasmoit (MCIT).

Komnanueit «BMK-OnTo3nekTpoHuka» Uisl pelIeHUs] UCCIEeI0BaTebCKUX 3a4ad U
3a/1a4 UMIIOPTO3aMEeIICHUS 3apy0eKHOT0 000PyT0OBaHHS HaJTaKeH CEPUITHBIN BBIITYCK aTOMHO-
HSMHUCCHOHHBIX CHEKTpOMEeTpoB ¢ UCTOYHUKOM MCII u onTHYecKMM CIIEKTPOMETPOM CEpPUU
«I'pann». B kauectBe ncrounuka Bo30yxaeHus MCII ucnonb3yercss 3apeKOMEHI0BaBIINI
ce0sl BBICOKOYACTOTHBIM T'€HEpaTop Ha OCHOBE I'€HEPATOPHOIO TPHUOAA C aBTOMAaTHUYECKOMN
YaCTOTHOM MOJICTPOMKONW HMMIlelaHca. YpoBeHb MolHocTU coctaBisier 600-2000 Bt npu
crabmwibHOCTH 0,1 %, 4TO TOCTATOYHO /JI PEHICHUS IIUPOKOro Kpyra aHAIUTUYECKUX 3a/1a4.

Crnektpanbublii ipubop cepuu «I'paHn», moctpoeHHbI Mo cxeme [lamena-Pynre c
JIBYMsI HEKJIacCH4ecKuMu auppakiuuoHHbME pemerkamu 2400 1 900 mT/mMM, TO3BOJSET
PETHCTPUPOBATH ONTHYECKUH criekTp B oosactu 190-350 u 350-780 um ¢ paspemnieHuem 7 u 20
M, COOTBETCTBEHHO, TPW HWCIIONB30BAaHWHM B KadecTBe nerekropa imHeidku BJITITT-4000
(MuHUMAaIBHOE BpeMsl HHTerpupoBanus 1 mc). Jlns peructpanuu cnekrpa B oomactu 160-190
UCTIOJIB3YETCSI JONOTHUTENBHBIA ONTHYECKUI 010K ¢ AudpakimonHon pemeTkoid 3600 mt/Mm,
KOTOPBII MOJAKIIIOYEH K BaKyyMHOMY CIHpajibHOMY Hacocy. M300pakeHue akcuaibHOro U
paaranbHOro 0630pa miaazMbl GOKyCUPYETCsl Ha BXOAHbIE LIENIH MOJUXPOMATOPOB C TOMOIIBIO
IpOJyBaeMOl aproHOM 3€pKAJIbHOM ONTHKM C BO3MOXKHOCTBIO BBIOOpa IOJB30BATEIEM
ONTUMAIBLHOW TOYKU HAOTIOICHHUS.

[Io momyYeHHBIM aHAIUTUYECKUM XapaKTepUCTUKaM (TpeaenamM OOHapyKeHUs,
TOYHOCTH, TOBTOPSIEMOCTH, TMpaBUIbHOCTH) crekTpomerp «I'pana-UCID» wne ycrymaer
COBPEMEHHBIM aHaJIOTraM.

a)
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NMpumeHeHMe aTOMHO-3MUCCUOHHOMN CNEeKTPOMEeTPUmn
C MUKPOBOJIHOBOM NJfia3aMon Ans onpenenieHns coaepxaHus
cefieHa B cerfieHcoAepXaliux opraHM4ecKux coeaMHeHNAX

Ilempaxosa C.FO., Tuxosa B./[.

Hoesocubupcxuii uncmumym opeanuuecxou xumuu umenu H. H. Bopooicyosa CO PAH
(HUOX CO PAH), 2. Hoséocubupck, Poccus

petrakova@nioch.nsc.ru

Cenencozepxaliye opraHMYeCKHe COeIMHEHUsl Onarofaps psiay IHOJE3HbIX CBOICTB
HaXONAT MHOTOYMCJICHHBIE MPUMEHEHHS B COBPEMEHHOH XUMHH, OHOMEIUIMHE,
MaTepuaioBeneHuu. [lepen mpuMeHeHHEM ATHX BEIIECTB HEOOXOIUMO MPOBOJIUTH MOTHBIN
AJIEMEHTHBIM aHAIMU3 JJIsl KOHTPOJISI MX YHUCTOTBHI, B TOM YHUCIIE ONPEACICHUE COMCPKAHUS
cenieHa. B HacTosIiee BpeMs H3BECTHO MHOKECTBO METO/I0B OIIPEICTICHHsI COJIEpKaHus ceTieHa
B IPUPOIHBIX M CHHTETUICCKUX 00beKTaX. K HUM OTHOCATCS KaK XMMHYECKHE (TUTPUMETPHS
U TPaBUMETpHsl), TaK U PAJ HUHCTPYMEHTAJIbHBIX METOIOB: CHEKTPO(GOTOMETpHs, HMOHHAS
Xpomatorpagusi, Macc-ClIeKTPOMETPUS, aTOMHO-CIEKTpajibHble METOJbl. B psane ciayuaes
BaXHO, YTOOBI IMOCJE Pa3jI0XKEHUS OPraHWYECKOro COEIMHEHHUS BECh CENeH HAaXOIWJICS B
€IMHOM aHAIMTHYECKOW (hOpMe, UTO BIICUET 33 COOOH CIIOKHOCTH B MIPOOOMOATOTOBKE.

B paGote npezacrasiieH cnoco0 onpeeneHus Coaep>KaHusl ceJeHa B CEICHCOAEPKaIINX
OPraHMYeCKUX  COCAMHEHHUSX  METOJOM  aTOMHO-ODMHUCCHOHHOH  CHEKTPOMETPHH  C
MUKpPOBOJTHOBOW Iu1a3Mol. OObeKTamMH aHaiu3a SIBISUIMCh OpPraHMYECKHE COETUHEHUS C
JMarna3oHoM cojiepskanus ceneHa 12 — 51%. B psge coenuHeHuit npucyTCTBOBAIM B COCTABE
dTop, xi0p, uoa, OpoMm, Temlyp W Kajauil. MuHepamu3alui0 HCCIEeIyeMbIX OOBEKTOB
MIPOBOJIAIIM METOJIOM Pa3JI0KEHHUs B KOyIOe, HaNOJIHEHHOU KuciiopoaoM (meton [llenurepa). B
Ka4yeCcTBE MOTJIOTUTEIBLHOr0 pacTBopa ucmoinb3oBanu 0,1 M consayro kucnory. Coaep:kanue
CeJicHa B MOJIyYSHHBIX PacTBOpax ompeaessui Ha npudope MIT-ADC cnekrpomerpe Agilent
4100. Hcnonp3oBaiuch claeayrone pabodyue mnapameTpsl CIEKTPOMETpa: AJIMHA BOJHBI S€
196,026 uM, Bpemsi uTeHHUS 5 C, YUCJIO PEIUIUKATOB 5, CKOPOCTh Hacoca 15 00/MuH, BpeMs
3abopa npoOsl 20 ¢, Bpems crabunuzanuu 15 ¢, yncno nukceneit 3. Ilepen kaxmoil cepueit
M3MEpEHUI MpoBOAMIach ONTUMU3ALMS JaBjieHUus B pacnbuiutene. [Ipenen oOHapyx eHUs U
npenen KoIW4ecTBeHHOro ompezenenus coctaBunu 0,2 u 0,6 mr/n Se coorBercTBeHHO. C
UCIIOJIb30BaHUEM TPEAJIOKEHHONM METOJMKH BO3MOXHO OIpEAEICHUE B OpPraHMYECKUX
coeauHeHusix ot 1,5% cenena u Beime. [locTpoeHue IpagydpOBOYHBIX 3aBUCHUMOCTEH
IPOBOAMIIOCH JIBYMSl CIOCOOaMM: C MCIIOJNIb30BAaHMEM pAcTBOPOB, NPUTOTOBICHHBIX W3
roCyJJapCTBEHHOT'O CTaHJApTHOTO 00pa3lia Ha CEICHUT-UOHBI, U U3 PACTBOPOB IOCIIE CKUTAHHS
CTaHJAPTHOTO CEJIEHOPTaHUYECKOTO BellecTBa (MudeHWITUCeICHUIA).

C wucnonb3oBaHNEM MOJOOPAaHHBIX YCIOBHM MPOBENEHO OINpPENENIeHUE COAEPIKaHUS
CeJIeHa C TOYHOCTbIO, yIOBJIETBOPSIONIEH TpeOOBAHUSIM OPTaHUYECKOT0 3JIEMEHTHOTO aHAIN3a.

ITpumeps! HccneyeMbIX COSTUHEHHIM:

NN i ﬁOﬁ
‘ Se F N Se
— N// se O/ “s6 [ \Te—SeCN
yOJ

0, .
/OSBpaccqmaHo/ HalIeHO %SepaCCqMTaHO/HaﬁHeHO %Sepaccqmano/naﬁ ZIEHO %SepaccquTaHQ/Haﬁ JICHO

42,93/43,2+0,4 30,98/31,1+0,5 50,64/50,6+0,7 12,34/12,0+0,4
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OnpepeneHue cogepXaHUs MIOHOB B MOHOOOMEHHOW CMore nocrne
copb6uum pactBopoB, coaepxawmx P33, metogom
peHTreHo(nyopecLueHTHOU CNeKTPoOMeTpUU

Heuuwes U.B., Abpamoe A.B., Ynanosa O./[., [lluxanreesa M.A., Bynvkog I'.M.

Ypanvckuii @edepanvruiii ynusepcumem umernu nepsoco llpezuoenma Poccuu b.H. Envyuna,
2. Examepunbype

pechishchevilya@gmail.com

Penkozemenbhbie 2neMeHTHl (P3D) NpUMEHSIOT B pa3InYHBIX OTPACIISIX COBPEMEHHOMN
TE€XHUKHU, HJIEKTPOHUKH, XUMMYECKOW WU CTEKOJIbHON MPOMBIIIIEHHOCTH, MPOU3BOJCTBE
B3pBIBYATHIX BemlecTB U T.A. OJHUM M3 MEPCHEKTHBHBIX METOJO0B 100buM P3D sBisercs
copOMpOBaHME 3IEMEHTOB U3 PACTBOPOB MO/I3€MHOTO BbIIlleTaunBaHus ypaHa. KpaiiHe BaxHO
3HaTh conepkanue P30 B cMoisie Ui KOHTPOJIS TEXHOJIOTHYECKOTo Ipolecca copouuu u
oleHKH €€ >(PPEeKTUBHOCTU. YCTaHOBJIEHHE [AHHOIO COJAEP)KAaHUS JOCTAaTOYHO CIIOXKHAs
3amada, KOTOpas MOXKET OBITh pelieHa TPSMBIM  aHAIW30M  CMOJBI  METOJOM
PEHTIeHO(UIyOPECLIEHTHON ~ CHEKTPOMETPUU. ITO  OBICTPBIN, BBICOKOTOUHBIH  METOJ,
MO3BOJISIOMNHN 3(P(PEKTUBHO ONPEACIATH MIEMEHTHI C BBICOKUM aTOMHBIM HOMEPOM B JIETKOU
MaTpHuile.

Lenbto gaHHOW paboThl SBISUIACH pa3pabOTKa MPOEKTAa METOAMKH OIpeAesCHUs
aneMeHTHOrO coctaBa cMoibl Purolite C160 mocie copOiym pacTBOPOB, MUMHUTHPYIOIIMX
PacTBOPHI MOCIIE MOA3EMHOTO BBIIIETAYNBaHNUA ypaHa. s TOCTHIKEHUsT TaHHOW 1enu Oblia
CO3/laHa METOJIMKa MPOOONOArOTOBKM CMOJBI METOJOM H3MENbUCHMsSI M IPECCOBAHUS Ha
MOJUTOKKe U3 OOpHOH KHcaoTel. COpOCHT B MHIMBHUIYATLHOM BUAE 00MagaeT GU3NIECKUMU
CBOWCTBaMM, IPU KOTOPBIX YACTUILIbI OTTAJIKUBAIOTCS JPYT OT ApYra, B pe3yJibTaTe 4ero npooda
He Qopmyercsa. IlosTomy ObuIM MOHOOpaHBI YCIOBHSI TPOBEIACHUS NpPEIBAPUTEILHON
HOJrOTOBKU IIPOO CMOJIBI IIEpe/1 MPECCOBAHNEM, TO3BOJIMBIINE OIYYUTh POBHBIE, IPOYHbIE U
HE pacciiavBarolyecs TabJeTKU aHAIU3UPyeMOro MaTepuraia.

Jiss mpoBeleHUs KOJMYECTBEHHOTO aHajau3a ObUTM CHHTE3MPOBaHBI  00pa3Iibl
CPaBHEHHMsI U3 YUCTOrO copbeHTa myTéM copobumuu P30 Ha cMoily B CTaTUYECKOM peXHUME U3
pacTBOpa C YCTAaHOBJICHHBIM COJIEPKaHHEM aHAJIUTOB C MOCIEIYIOIINUM PECCOBaHUEM MPOOBI
o paHee pazpaboranHoit metonuke. CocTaB pacTBOPOB /10 M TOCIE COPOIUU OIMPEesuIa
METO/I0M Macc-CIEKTPOMETPUN ¢ MHAYKTUBHO-CBsI3aHHOH Tu1a3moil. Takxke Obl1 onpoOoBaH
METOJI CHHTE3a 00pa3IoB CpaBHEHHS ITyTEM MPSMOTO BBEACHHUS COSAMHEHUH OMpeaessieMbIX
3JIEMEHTOB B MaTpPUILy, aHAJIOTHYHYIO COCTaBy COpOEHTA.

[Ipoekr wMmeTtoauku paszpabarbiBajiCd C HUCIHOJIB30BAaHUEM BOJHOJUCIEPCHOHHOIO
cnektpomerpa «ARL ADVANT’X 4200W». bbum momoOpaHbl yCIOBUS BO30YXAEHUS U
pETUCTpaAIi AHATUTHYECKOTO CUTHAJa ¢ y4E€TOM (OHA W TOCTPOCHBI TPaTyHpPOBOYHBIC
3aBHCUMOCTH JUI Ka)JIOTO OIpeNeNsieMoro sjieMeHTa. Takxke Obula TpoBeleHa OIeHKa
METPOJIOTHUECKUX XaPAKTEPUCTHK Pa3padOTaHHOTO MPOEKTa METOIUKH.
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NMpo6ooT6op U NnpobonoaroToBka KepaMmmMYeCKUX matepuarnos,
coaepXawmx agparoueHHble MmeTansbl

IIyxosa O.E.*?, Bacexuna T.®.*

Y40 «HIIK «Cynepmemann» um. E.F. Poimeuna, 2. Mocksa
2Hayuonanvuuiii uccnredosamenvckuii ynusepcumem «MUITy 2. Mockea
pukhova.o@yandex.ru

[InaTuHOBBIE MeTaUIbl, WX CIUIABBI M COCAMHEHHS O0O0JaJal0T YHUKaJIbHBIMU
CBOMCTBAaMM M IOTOMY IIMPOKO IPUMEHSIOTCS B PA3JIMUYHBIX OOJACTSIX HAyKH U TEXHHKH.
HcToOuyHMKaMU TUIATHHOBBIX METAJUIOB SBIISIOTCSA HAPSAy C MUHEPAIBHBIM ChIPHEM Pa3IUUHbIE
BUJbl TEXHOT€HHOTO M BTOPUYHOIO ChIpbsl. OAHMM M3 TaKuUX BHJAOB BTOPUYHOI'O CBIPbS
ABIIIOTCS KEPAMUYECKUE MaTEpUalibl, KOTOpble 00pa3yloTCs B psijie IPOU3BOJICTB, HAIIPUMED,
OpU M3rOTOBJIEHUM CTEKJIOBOJOKHA. YacThb IUIATUHOBBIX METAJJIOB, M3 KOTOPBIX
W3TOTABIMBAIOT CTEKJIOIUIABUIILHBIE COCY[BI, MEPEXOAUT B (yTEPOBOUYHBIC KEpaMUUYECKUE
MaTepHalbl, 00pa3ys TAKUM 00pa3oM BTOPUYHOE ChIPhE.

Ot60p mpencTaBUTENbHON MPOOBI — BayKHASI COCTABIISAONIAs PAOOThl aHATTUTHYECKON
naboparopuu. IlpencraButenbHas mnpoba MO3BOJISET SKCTPANOIUPOBATH IOJy4YEHHbBIE
pe3yNbTaThl HCIBITAaHUSI MPOObl HAa BEChb OOBEKT, OT KOTOpOro oHa orobOpana. I[lomyuenue
IPEJICTAaBUTEIIBHON TPOObl OCOOEHHO BA)XHO B AHAIUTUYECKOM XUMHUHU JIparoleHHbIX
METaJIJIOB, T.K. B CIIy4ae MCIBITAHUS IPArolleHHbIX METAJIOB BAYKHO HE TOJBKO YCTaHOBUTH
COOTBETCTBHE MeETaJUla WJIM CIUIaBa TPEOOBAaHMSM, KOTOpPHIE pErJaMEeHTUPYIOTCS B
HOPMATHUBHO-TEXHUUYECKUX JIOKYMEHTAaX, HO M ONPEICNIUTh COJEp>KaHUE JIParoleHHBIX
METaJUIOB B JIIOOBIX 00BEKTaX JJIS HX yUeTa.

Jl7ig mosrydeHus JOCTOBEPHBIX PEe3yJbTaTOB MPH aHAIHM3€ KePaMHUUYECKUX MAaTepUalIOB
Ba)KHO OLICHUTbH BKJIAJ] COCTABJISIONIECH HEOTPEIEIEHHOCTH (IIOTPeIHOCTH ) TpoOooTOopa. st
3TOro OT ONpoOyeMO MapTHH KepaMUYECKOr0 MaTepuaia OTOMpali YBOEHHOE YUCIIO TPob B
cootBercTBUU C TpeboBanusmu CTO.  JInsg cocTaBieHHs JBYX B3aUMO3aMEHSIEMBIX
00BbeTMHEHHBIX P00 HEUETHbIE HAKAIUIMBAJIH B OJTHOM €MKOCTH, YETHBIE - B IPYTOH.

N3 00beanHeHHbIX Tpo0 Al 1 bi, moay4eHHbIX IpU ABYKPATHOM OTOOpPE ¥ HAKOIUIEHUU
TOYEYHBIX MPOO OT KaXMIOil i-if mapTum, pa3nenbHO ObLIH TOATOTOBICHBI J1a0OPaTOpHBIC U
QHAINTUYECKUE MpOOBl, Ha KaXJ0H W3 KOTOPBIX OBLIM MpPOBEAEHbl MO JBa aHAJINW3a
XMMHUYECKOTO COCTaBa Pa3HbIMU JIAOOpaHTaMH B pasHble AHU. Kaxaplil pe3ynbrar aHanusa
ABJIIETCS CPEIHUM apu(PMETHYECKUM pe3yJbTaTOM U3 TpeX MNapauleNbHBIX ONpeAeeHui
COTJIaCHO YTBepKIeHHOH wmeroauke aHanmuza CM-009-2015. «Metonuka wu3MepeHuit
MacCOBBIX [J0JIeH IUIaTUHBI, POAUS M MNaulafus B I[IAMOTHO-KEPaAMHUECKHUX MaTepuayax
aTOMHO-a0COpPOLIMOHHBIM METOJOM» CBUJETEIBCTBO 00 aTTecTaluu Ne
222.0275/01.00258/2015 ot 11.11.2015.

Cocrapisromas HeOnpeaeaeHHOCTH (IIOTPEIIHOCTH), 00yCIIOBIEHHas! TPOO00TOOpOM,
HE OKa3bIBaeT 3HAYUMOTO BIIMSHHMS Ha KOHEYHBIM pe3yJbTaT H3MEPEHUH M MOXKET He
YUUTBIBATHCS IPU ONPEIETICHUN CO/IEPKAaHMs APArOlIeHHBIX METAJUIOB U IpUMeceil B 00beKTax
UCIbITaHUN. Pe3ynbTaThl 3KCHEpPUMEHTa BKIIOYEHBI B Pa3paOOTaHHBIM HCHBITATENbHON
nabopaTopueil cTaHAapT OpraHu3alMy Mo NMPoOo0TOOPY M MPOOOMOATrOTOBKE IParoleHHBIX
METAJIJIOB U UX CIUIaBOB, KOTOPHIN ycnemHo peanusyercsa B HITK «Cynepmeranmy.
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AHanuTnyeckue BO3MOXHOCTHU peHTreHodnyopecueHTHbIX
CMEeKTpoOMeTpoOB CNEKTPOCKAH MAKC ansa aHanusa
MHOIFOKOMMOHEHTHbIX MaTpuLy

Ilvanxosa JI.A., Jlesanosa O.B., Aumonoea A.A., Bykun K.B.
000 «HIIO «CIIEKTPOH»», 2. Cankm-Ilemepbype
pyankova.l@spectronxray.ru

Pentrenodayopecuienteii  meton aHamuza (PDA) mo3Bosser  0gHOBpPEMEHHO

omnpenensate Oonee 80 3MeMEHTOB OT Oopa 10 ypaHa W HCIOJNB3YeTCs IS KOHTPOJS
COJIep’KaHusl, KaK AJIEMEHTOB OCHOBBI, TAK U MHUKPOIPUMECEH IIEMEHTOB B PA3IUYHBIX IO
COCTaBy MarepHaliax, 0e3 W3MEHEHUs HX (PU3IUKO-XUMHUYECKUX CBOUCTB. OCOOEHHOCTHIO
MeTtona POA sBisieTcs BIMsSHUE MAaTPHIIBl (COCTaBa) Ha PE3yNbTAThl ONpe/IeieHHs], KOTOpOoe
YUUTBIBAETCS TIOCTPOCHUEM AMIIMPHUECKUX PErPECCHOHHBIX MOJIEIEH C IOMOLIBIO OOIBIIOTO
yrucna oOpasuoB cpaBHeHus (I'CO, COII) (merox TpagyupOBOYHBIX 3aBUCUMOCTEN),
TEOPETUYECKUM YUYETOM MATPUUHBIX 3P PEeKToB (crocod (GpyHIaMEHTATBHBIX apaMeTpoB) U
MOJyIMIIUPUYECKUMH  CIIOCO0AMU  pacy€Ta KOHIIEHTPAIMi YYMUTHIBAIOIINE OTHOILICHUS
MHTEHCUBHOCTEH CIIEKTPAIBHBIX JIMHUH (KOTEPEHTHOE M HEKOTEPEHTHOE).
[Ipu OTCYTCTBHM TOTOBBIX METOAMK U PEKOMEHJALUNA UMEHHO MOJb30BaTENb BBIOUPAET TOT
WJIA MHOH MOIXO/ IPH BBIOOpE Criocoba aHalM3a TeX MM UHBIX MaTepUaOB, PYKOBOJICTBYSCH
TpeOyeMoll TOYHOCTHIO K aHAIM3y, HaJIMYMEM WM OTCYTCTBHEM OOpa3IOB CpaBHEHUS,
TpeOOBaHUSAM K CKOPOCTH U CTOUMOCTH aHAIIN3A.

B nmoxnane paccMaTpuBarOTCsl HOBBIE METOA0JIOTHYECKHE TPUEMBI, HCTIONIb3yEeMble TPU
aHayM3e Mpo0 Pa3IUYHOTO COCTaBa M AHATUTHYECKHE BO3MOXXHOCTH BOJHOIMCIIEPCHOHHBIX
peatreHoduyopecteHTHbIX criekTpomeTpoB CIIEKTPOCKAH MAKC-GVM (ot Na no U).
Ecnu  OT pe3ynbTaToB aHaJIM3a OKUAAETCS BBICOKAsl TOYHOCTh, KaK HAIpUMEp MpPH aHAIIN3e
MaTepuasoB IIEMEHTHOTO MPOU3BOJICTBA (IIEMEHT, KIMHKEP, ChIpbeBas MyKa), TO OCHOBHBIM
TpeOOBaHHEM TPEIU3UOHHOTO KoauuecTBeHHOro aHanmm3a SiO2, Al0Os3, CaO, MgO u Fex0s3
ABIISIETCA HaJIW4yMe KadecTBeHHbIX o00Opas3noB cpaBHeHus (I'CO, OCO), mnoBbllIEHHBIE
TpeOOBaHUSI K TMpOIEAype TOATOTOBKA MpoO, a TaKkkKe KOPPEKTHBIE TI'PaTyHpPOBOYHBIC
YpaBHEHUS CBSI3M, YUYHUTHIBAIOIIME KaK MHOrooOpa3ue MEXDJIEMEHTBHIX BIUSHUN, TaK U
MaTpuyHble 3 (EeKTh CBOWCTBEHHbIE 00pa3liaM pa3HOro reHesnca u pazoBoro cOCTaa.

Ecnu TtpeOyercs Oomblnas MPOU3BOAUTENBHOCTh (2-5 MHMH) M HH3Kash CTOMMOCTD
aHayM3a, Kak HalmpuMep MpH aHaIM3€ Te0JIOTHUECKUX 0Opas3IoB B XOJ/€ MEPBUYHON OLEHKU
MapTUid, TO MPUMEHSETCS IBYXCTaANIHBIN MOAXO0 U METO/I KJIacTepHOTro aHanu3a. [lepsuunoe
OTpeNieieHne KOHIIGHTPAllMd TETPOTeHHBIX M PYIHBIX DIIEMEHTOB BBIOOPOYHBIX TIPOO
HOPOBOJAT METOJOM (YHJAMEHTAIbHBIX MMapaMeTPOB B PEXHMME SKCIIPECCHOTO aBTOAHAIN3a
(morpenaocTh < 20-30 oTH. %), a TIOMyYeHHBIC PE3yJILTAThI MO3BOJISIFOT Pa3JICIUTh 00pa3Ilbl
Ha IPYIIIBI B 3aBUCUMOCTH OT COZIEP)KaHUs TOPO1000pa3yIOIIUX 3JIEMEHTOB (BBICOKMIA/HU3KHUNA
Si, Fe u S) u moo0paTh ISt KaXK 10 rPyMIbl ONTUMATIBHBIC IPalyHPOBOYHBIC XapaKTePHUCTUKH
UCTIONB3YIOLIHE OIpeaesIeHHbI HabOp CTaHAapTHHIX 00pa3loB. BTopoit sTan aHanu3a rpymn
00pa3IoB METOIOM IPaTyHPOBOYHBIX XaPAKTEPUCTHK MO3BOJISIET YITYUIIUTh METPOJIOTUIECKHE
XapaKTePUCTUKHN U3MEPEHUH KOHLIeHTpaluii (morpemHocts < 5-10 oTH. %).

[ToMrMO CTaHAAPTHOTO WCIIOJNB30BAaHUS  BOJHOIMCIIEPCHOHHOTO  CIIEKTPOMETpa
(mpsiMoe ompeeNieHHe JJIEMEHTa), BO3MOXKEH aHaJIU3 «HEOIPENeseMbIX» JJIEMEHTOB THIIA
6opa u yriepona. Onpenenenue 6opa B OOpaTHBIX CTEKJIaX BO3MOXKHO NMPHU HUCIIOIH30BAHUH
MHTEHCUBHOCTEH JIMHUI KOT€PEeHTHOTO U HEKOT€PEHTHOIO paccessHUsl peHTT€HOBCKOM TpyOKn
M VX COOTHOIIEHHs. A OJaromapst TOMy, 9TO Ha CIEKTPaxX KPYIMHOKPHUCTAIUTMYECKUX 00pa3IoB
U MOHOKPHCTAJJIOB BO3MOXHO TPUCYTCTBHE AU(PPAKIMOHHBIX MaKCUMyMOB, 3TOT 3(dexT
MOYET OBITh HCITOJIb30BaH IS OTIPEIEIICHUs] KOHIIEHTPAIMH yTIepo/ia B YyryHaX U CTAJSIX 110
¢azam nementuta u Fe ¢ Tounoctsio 110 0,02 mac. %, a Takxke A7 KOHTPOJISE COBEPLICHCTBA
OTpakarolllel MOBEPXHOCTU HEKOTOPHIX MOHOKPHCTAIIIOB.
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PeHTreHodnyopecLueHTHbIM aHannM3: CoBpeMeHHOe COCTOsIHue
U NepcrneKkTuBbl pa3BUTUSA

Pesenko A.1'., Ilawxosa I'.B.
Huemumym zemnoii kopot CO PAH, 2. Upxkymck
xray@crust.irk.ru

Lenr  gokmaga - oOCyAMTh ~ OCHOBHBIE  OCOOEGHHOCTH  MpPUMEHEHUS
peHTreHoduIyopeciieHTHOr0 MeToaa ananusa (POA) npu uccneoBaHUM KUJIKAX U TBEPIBIX
o0pa3ioB. OCHOBHOE BHHMaHUE yleleHO paboTaMm MOcIeaHero necatuierus. PaccMoTpeHsl
BO3MOKHOCTH CKOHCTPYHMPOBAHHBIX B IIOCIIETHUAE I'OJIbI MOJENeH criekTpoMeTpoB PDA. boiee
noApoOHO paccMOTpeHbl ocobenHocTu npuMeHeHus: POA TIBO. Pa3Butue TeopeTHdecKux
ocHOB PDA crumynupyercs HEOOXOAUMOCTBIO MPEOIOJICHHUSI BO3HUKAIOUIMX MpoOiIeM mpu
pPELIEHMM HOBBIX AHAJUTUYECKUX 3aJad M HOBBIMM BO3MOXXHOCTAMHM METOJa U3-3a
COBEpUICHCTBOBAHUS MCIIOJIb3yeMOH ammaparypbl. [lpencraBieHbl JaHHBIE — OLIEHKH
MaTpU4yHbIX 3G (EKTOB Ui TUNUYHBIX MaTepuanoB. B mokmane oOCyXIeHbl pe3yibTaThbl
UCCIIEIOBAaHUM B TPaJAMLMOHHBIX o0Onactax npumeHenus P®DA (reosorus, Ouosorus,
apXxeoJyioTusl, METAJUTyprusi) W TEHICHIMHU pPa3BUTHS B HEKOTOPHIX HOBBIX O00JaCTAX
uccieoBaHus (IepeoleHKa 3HaueHUuM (yHJAaMEHTAIbHBIX I1apaMEeTpOB, NPUMEHEHUE B
HAHOOOJIACTH ¥ B KOCMOXHUMHUU).

Oyenka gynoamenmanvuvix napamempos (DI1). JIns KOIMUECTBEHHOTO ONPEeICHUS
COJIEpXKaHUM JIIEMEHTOB ¢ ucnoyb3oBaHueM PDA BaxkHOe 3HaueHue umeeT 3Hanue Takux Ol1,
KaK BBIXOJbI ()IIyOPECHEHIINH, BEPOSATHOCTH MEPEXO0J0B C UCIMYCKAHUEM OTJENbHBIX JTMHHUN
siemMeHToB U Jp. B pamkax EBpomneiickoill accoluanuu pEeHTTEHOBCKOW CHEKTPOMETPHUH
(EXSA) Obula BBIIBUHYTa COBMECTHAs MHUIMATHBA JUIsl MPEOJOJIECHUS HEPAaBHOMEPHOTO
KauecTBa M HEMOJIHOTHI cylecTBYyOmUX DIl peHTreHOBCKOro H3Iy4yeHHUs, YTO SBISAJIOCH
CEpbE3HBIM OTPaHUUEHUEM JlabHEHNILIEro pa3BUTHS PEHTIC€HOBCKUX METOJOB aHaiu3a. belau
OpPraHM30BaHbl 3KCIEPTHBIE TPYMIbI [0 HampaBieHUSAM padoT. IIpoBOAMIUCH eXerojHble
ceMuHaphI ¢ yuactueM 25-40 cnermanuctoB. B 2012 r. Obuta pa3paboTaHa nepBasi 10pOKHas
KapTta 1o yrouHeHuto ®II s peHTTeHOBCKOT0 Juarna3oHa JUIMH BOJIH. B nokiiage o6Ccyx1eHbl
pe3yybTaThl onpenesieHus aToMHbIx OI1.

Ilpumenenue P®A npu uccreoosanusx nanouacmuy. HaHOUaCTHIBI — 3TO YACTHIIHI,
reOMEeTPUUECKHE pa3Mephl KOTOPbIX He mpeBblmaoT 100 HM XOTs Obl B OJHOM H3MEPEHUHU.
Takue Marepuanbl NMONYy4YWIM Ha3BaHWE HaHOMaTepuasioB. BcriencrBue HaHOMacIITaOHBIX
pa3MepoB OHHU O00JIaJalOT Ka4eCTBEHHO HOBBIMH CBOWCTBaMU U SBISIOTCA MPEIMETOM
U3y4YeHUs JUIsl HaHOTEXHOJIOTUH, OypHO pa3BHUBaroILEiCs B mocieanue aecatuwietus. POA
YCHELIHO MPUMEHSIETCS IPU UCCIIEIOBAHUIX B MaTepUANIOBECHUH U TpU pa3pabOTKe HOBBIX
JIEKapCTBEHHBIX NIPENApaTOB U METOA0OB X aIPECHOM AOCTaBKH. B MequIiHE TEPMUH «HAHO»
nosiBwiics B XX| Beke c HCIOJNIb30BaHMEM JAparoleHHbIX MmetauioB (Ag, Au u Pt). [lpu
UCCIIEJOBAaHUM  CHUHTE3MPOBAaHHBIX  HAHOYACTHI] IPHUMEHSAIOT  KOMIUIEKC  METOJOB:
SHEPrOAUCIEPCUOHHYI0 PEHTIeHOBCKY0, Y®- n HMK- CHekTpockomuio, pEeHTTEHOBCKYIO
TUQPAKLUIO, 3JIEKTPOHHYIO MHKpPOCKONUIO. B jmokmage mpencTaBieHbl JaHHBIE IO
npuMeHeHn0 POA nipu nccneqoBaHusAX HAHOYACTHUIL JIJI1 HEKOTOPBIX MaTepUasoB.

IIpumenenue PDA 6 kocmoxumuu. Matepuainsl HE3EMHOTO IIPOUCX0KIEHUS U3YIar0TCs
C UCIIOJIb30BaHUEM OJIHOTO U3 CIEAYIOIIMX BAPUAHTOB: 1. B 1a0OpaTOPHBIX YCIOBUSX (00pa31ibl
JIOCTaBJISAIOTCS Ha 3eMITi0); 2. 0TOOp MpoO HEMOCPEICTBEHHO Ha MOBEPXHOCTH JIPYTUX IJIAHET
U HUCCIIEJOBAaHME UX XMMHUYECKOTO COCTaBa C MOMOIIbIO MPHOOPOB, AOCTABICHHBIX Ha 3TH
IUTaHETHI; 3. OMpeseseHne XUMHUUECKOro COCTaBa FOPHBIX MOPOJ Ha TTOBEPXHOCTH HEOECHBIX
T€J1 Ha OCHOBE PErucTpaly PEeHTIeHOBCKOW (hiyopecleHlnr, Bo30yKAaeMOl COJTHEUYHBIM
IIOTOKOM PEHTI€HOBCKOIO M3Iy4YeHUs; 4. IpU MaJEHUU METEOPUTOB Ha IMOBEPXHOCTH 3EMIIU.
OcHOBHOE BHUMaHUE B JIOKJIa/ie y/I€JI€HO BapuaHTaM 2 u 3.
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UCI-MC onpeaneneHne MMKpPO3NIEMEHTHOrO U U30TOMNHOro cocTaBa
CTPOHUMUA POCCUNCKUX BUH

Puibarosa A JL1?, Kucenesa ﬂ.B.l’Z, Okynesa T.I'?, [llacanos E.C.13

Y Unemumym ceonoauu u eceoxumuu umenu ax. A.H. 3aeapuyxozo YpO PAH, 2. Examepunbype
2Vpanvckuii Dedepanvhuiil ynusepcumem umenu nepgozo Ipesuoenma Poccuu 5.H.
Envyuna, 2. Examepunbype

3Vpanvckuii 2ocyoapcmeennuiil 2opuuiii yuueepcumem, 2. Examepunoype
rubakoval70@gmail.com

YcTaHoBIeHUE MOATUHHOCTH BUHA U €T0 TeorpaduyecKoro MporuCXoxKACHUS SBISIOTCS
OJIHOM M3 caMbIX CIOKHBIX 3a/ad AaHAJIUTHUYECKOM XMMHUM BHHA. CylleCTBYIOT €IUHbIE
napaMeTpbl OIIEHKM KayecTBa BHUH, KOTOPBIX HE BCerja JAOCTAaTOYHO [UIsl OIpeIeieHHs
COOTBETCTBUSI TOBapa €ro MapKupoBke. [/l yCTaHOBIEHMS MOMJIMHHOCTU U PErMOHAIbHON
NPUHAJISKHOCTY  BUH  HCHOJB3YIOTCS  MOJAXOJbl, OCHOBAHHBIE HAa  OMNpeAeNeHUU
MHUKpPO3JIEMEHTHOIO M H30TOMHOIO cocTaBa. M30TONHBINM aHamu3 CTPOHIMS ILIUPOKO
UCIIONIB3YETCS AJI OTCIIEKUBAHUS TPOUCXOXKIACHUS NHILEBBIX MPOAYKTOB U BBISIBICHUS
KOHTpa(akTHON MPOAYKIMH, B YACTHOCTH BHH. Tak KaK CTPOHLMH MEPEXOIAUT M3 MOYBHI B
pacTeHus MpakTUdecku 0e3 (paKIMOHUPOBAHUS, TO MO U30TOMHON METKE CTPOHLIUS MOXKHO
COOTHECTH MPOIYKIUIO (BUHO) C MECTOM IPOU3paCcTaHUs BUHOTPAJA.

Lenb paboThI 3aKiII04anach B BHIOOPE ONTUMAIBHOTO METO1a MPOOOMOATOTOBKY BUHA,
o0ecreuynBaroIero MpocTOTy, AKCIPECCHOCTb, MUHUMU3ALUIO 3arpsSA3HEHUMH M TOYHOCTb
M3MEPEHUI U30TOMHBIX OTHOLIEHUI CTPOHIIUA.

Muxkposnementasiii  UCII-MC ananu3 mnpoeaeH Ha kBaapymnosnbHoM HCII-MC
NexION  300S. MH3mepeHuss HW30TOMHOTO  COCTaBa  CTPOHIIMS  IPOBEICHBI  Ha
muorokosuiekropaoM MCIT-MC Neptune Plus. Jlist koppekiuu Macc-IUCKPUMHUHAIIUKE TIPH
OTpe/IeNIEHUN M30TOIHOTO OTHOIIEHHS CTPOHIIMS HCIIOJIb30BaJId KOMOHMHAIMIO OpeKeTHHIa
(«B3ATHS B BUIKY») U HOPMAIIM3AIMH 110 SKCIOHEHIMANLHOMY 3aKkoRy S8Sr/8Sr = 8.375209 ¢
UCIoyb30BaHueM n3otonHoro ctangapra NIST SRM 987.

JUia nanpHENNIero onpeaeIeHns MUKPO3JIEMEHTHOIO U U30TOITHOTO COCTaBa CTPOHLUS
OBLIM B3AThl POCCUNCKHME BUHA U3 PA3IMUHBIX BUHOIEIbUECKUX pernoHoB PecriyOmuku Kpeim,
Kpacnonapckoro kpas u Pocrosckoit oonactu (30 mT), a Takxke JBa BAHOTPAIHBIX COKA.

1o pe3ynbTaTaM KOppEISIIMOHHOTO aHaln3a ObLIIN BBISABIICHBI 3HAUMMBbIE B3aUMOCBSI3U
ME¥XKJly U30TOIHBIM OTHOILLIEHUEM 87Sr/féSr 1 Rb, Y, Mo, P32 u Th. C ucnonp3oBaHueM
YKa3aHHBIX 3JIEMEHTOB ObUI IMPOBEJEH aHAJIN3 IJIABHBIX KOMIIOHEHT; MPU 3TOM IEpBbIE JBa
IJIaBHBIX (hakTopa oObsicHUIN 76% 1 9% BapuaTUBHOCTH, COOTBETCTBEHHO. [10 pe3ynbraTam
aHaJIM3a IJIaBHBIX KOMIIOHEHT IPEIIPUHSTA MONBITKA KJIaCCU(UKALIUN UCCIETOBAaHHBIX BUH U
OLICHKH MOTEHIMAJIA TIPEUI0KEHHOT0 OIX0a ISl YCTAHOBJICHUS IPOUCX0XKICHUS BUH.
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UccnepoBaHue TBepAbIX OTXOAOB MeTasnnypruyeckoro
npousBoactesa AOM3 peHTreHOBCKMMM MeToAiaMu1 aHanu3a

Paono 2.I"., Bacunvesa J1.B., Bacunves A.M.
Kybanckuii cocyoapcmeennwiii ynueepcumem, 2. Kpacnooap
ryadno_17@mail.ru

AOUWHCKHI 3JIeKTpOMeTaILTyprudeckuii 3aBoji (ADM3) B Ka4eCTBE CHIPbS MCIOJIb3YyET
METaJUIONIOM. B TEXHOJIOTHYECKOM MPOLIECCE MPH MOJyUYEHUH CTAJICIUIAaBUIBHON MPOIYKIIUA
o0pa3yroTcsi TBepAble OTXOAbl (LIUIAKM M TBUIEBBIOPOCHI), CKIIAJUPOBAHUE KOTOPBIX
(GOpMHPYIOT 30HY MHTEHCUBHOTO 3arpsi3HEHHS. Y THIM3AIMs JaHHBIX OTXOJ0B HEOOXOAHMMa,
KaK C TOYKHM 3pEHUSl MX NPAKTHUYECKOro MPUMEHEHHS, TaK U MO MPUYUHE HEIOMYLICHUS
3arpsA3HEHUs OKPYKAIOIIEH Cpebl TPH UX XpaHEHUH. B CBSI3M ¢ TUM Hay4HbIE UCCIIEIOBAHMS,
HalpaBlIEHHbIE Ha pa3pabOTKy TEXHOJOTHMi 1o mepepaboTKe M YTWIM3AIUH OTXOJI0B
CTaJICTNIABMIIBHOTO MTPOU3BO/ICTBA, BEChMA AKTYaJIbHBI.

Lenbto Hamiel paboThl OBLTO KOMILIEKCHOE MCCIIEOBAHUE JIEMEHTHOTO U (ha30BOTO
cocTaBa 0TX070B (ayroBoii cranemiasmibHol nieun ([CII), ycranoBku «meub-koBi (YIIK),
MalIMHBl  HEMPEPBIBHOTO JHUThs 3aroToBok (MHJI3); mbineBBIOpOCH  ra3004HCTKH
AIIEKTPOCTAJICTIABUIIBHOTO 11€Xa) /ISl YCTAaHOBJICHHUS OCHOBHBIX HAIPABJICHUH UX YTHIN3AIHA
U TIepepabOTKH.

DneMeHTHBII aHaImn3 IPOBOIMIIN Ha SHEPrOAUCIIEPCHOHHOM
pertreHoduyopeciieHTHOM crnekTpomeTrpe EDX-8000 Shimadzu (SAnonwus). Mzmyudatenu
TOTOBHJIM CIIOCOOOM MPECCOBaHMS Ha TUApPABIMYECKOM npecce Paratus mpu nasneHun 15ToHH
CMeCH IMOpPOIIKOBOW MpoObl u cBs3ytomniero BemectBa Wax (CagH7sN202 — BGV Lab,
['epmanus).

Nzyuenune (ha3oBoro coctaBa OTX0J0B BBIIOJHUIM HA PEHTT€HOBCKOM audpakTomeTpe
XRD-7000 Shimadzu (SIorus). Ycnosus chemku Cu Ka- n3nmydenune, 40kV, 30mA, nuanazon
yrnos ot 3° 10 65°, mar ckanuposanus 0,02°, ckopocts ckaruposanus 1%/vun.

Br1siBiIeHa B3aMOCBSI3b DJIEMEHTHOTO, ()a30BOTO COCTABOB IIUIAKOB, MBIJIEBEIOPOCOB U
TEXHOJIOTHYECKOro Tpoliecca npousBozcTa ctanu ADM3. Ilpu o1uHAKOBOM 3J€MEHTHOM
COCTaBe B OJIHOTUITHBIX IIUTAKaX HAOIOJaeTCsl pa3HbIe (ha30BbIE COCTABHI.

HInaku JICII, comepxame Fe (23-30%), Ca (17-22%), Si (9-11%) u Al (4-5%),
npejctaBienbl BioctutoM (FeO), rexmenurom (CaAlxSiO7), CaxSiOs u Moryt otiamyarcs
KOJINYECTBEHHBIM COCTaBOM CMECH.

Inaku YIIK comepxar Ca (45-46%), Si (7-10%), Al, Mg (2-6%) u wumeror
pa3HOOOpa3Hblid, KaK KAueCTBEHHbIH, TaK M KOJIMYECTBEHHbIH (a3oBblii cocraB: CasSiOs,
CazSi04, CazAl206, Cal, MgO, SiO; (kBapir), Ca(OH). (moptianaut), Mg(OH)2, CazSi.

[Inakun MHJI3 xapakTepu3yroTcsi OAMHAKOBBIM 31eMeHTHBIM cocTaBoM Ca (16-23%),
Si (16-18%), Mn, Al, Mg (6-9%), HO MOryT OBITh KaK PEHTTCHOAMOP(GHBIMH, TaK M
KPUCTANTHYECKUMHU.

OcHoBy TBUIEBBIOPOCOB MpeacTaBisitoT Fe u Zn (16-30%), Bxoasmux B cocTaB (a3s:
¢dpankauaut ZnFeO4 marnetut FesOy, tuakut ZnO.

[TonmyyeHHble maHHBIE MOTYT OBITH HWCIOJB30BAaHBI ISl ONPENEICHUS OCHOBHBIX
HarpaBJIeHUH nepepaboTKH U yTUIIM3ALUHU TBEPABIX 0TX070B ADM3.
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OnpepneneHuve LMHKa U Xerne3a B NbiNieBbIOpOCcCax ra3o004nUCTKU
anekTpocTtanennaBunbHoro uexa AAM3 aHeproancnepcUoHHbLIM
peHTreHodnyopecueHTHbIM MeTOAOM aHanusa

Psaouno 2.1, Bacunvesa JI.B., Bacunves A.M.
Kybaunckuii cocyoapcmeennwiii ynueepcumem, 2. Kpacrnooap
ryadno_17@mail.ru

AOUMHCKMI  3JeKTpoMeTayuTypruueckuii  3aBog (ADM3) sBisercs OAHUM W3
KpYMHEHUINX npousBoauTenel cranu B Poccun ¢ 00bEMOM BBIITyCKAaEMBIX 3arOTOBOK OoJiee
1 600 000 toun/rox [1]. OCHOBHBIM CHIpEEM NaHHOTO 3aBOJA SBJsIETCS MeTayioaoM. OaHUM
U3 €r0 OTXOJIOB SIBJISIOTCS MBLUIEBBIOPOCHI Ta300YUCTKH 3JIEKTPOCTaIeIIaBUIbHOTO 1exa. Jlis
IOPUHATHS PEIICHHs] 0 BO3MOXKHOCTH TepepaboTKH W YTHIM3AaLUHU MbUIEBBIOpocoB ADM3
HEO00XO0IUMO IKCIIPECCHOE ¥ TOYHOE OIPE/IeTICHNE OCHOBHBIX 3JIEMEHTOB (IIMHKA U JKeje3a).

B Hactosmeit pabore ObUIM IPOBENEHBI MCCIEAOBAHUS IO OINPEAEICHHUIO LIMHKA B
nuarnasone coxaepxkanuii 12,1-32,0 %macc. u xenesza 10,0-46,8 %macc. B mblUIeBBIOpOCax
ADM3 penTreHo(IyopeceHTHBIM MeToJoM aHanu3a. OmpeneneHue IUHKA W Kele3a B
nbelUieBbIOpocax ADM3 mpoBOAMIM HA HEPTOAMCIEPCHOHHOM PEHTTEHO(DIYyOpPECIEHTHOM
cnekrpomerpe EDX-8000 («Shimadzuy). dns co3ganusi KanuOpOBOYHBIX KPUBBIX MOTOBUIIN
CMECH C U3BECTHBIMU KOHIICHTPAIIUSIMU IIUHKA U JKeJIe3a, a TAKXKE DJIIEMEHTOB, COACPKAIIUXCS
B ITBUTK HAa ypoBHH Oosiee | Y%omacc. u3 peakTHBOB YUCTOTOH BbIlIe 99%. M3myyarenu roTOBUIN
B BujIe TabIeToK quaMeTpoM 19mm u3 cMmecu 06pasiioB u cessytorinero Wax (CzsHzsN202, BGV
Lab, I'epmanwust) ¢ momorsio npecca «PARATUSy o nasiennem 15ToHH. Y CIIOBHUS ChEMKH:
ZnKa — 8,63, FeKa — 6,40 ksB; ananusupyembie auama3onsl 8,44-8,84 u 6,20-6,60 k3B,
COOTBETCTBEHHO; BpeMs uHTerpupoBanus — 100 c.

Jlis  onTHUMH3alMM  YCIOBUW ONpENENIeHHUs IMHKA U IKelle3a HCIOJIb30Ballu
BO3MOXXHOCTH (PUPMEHHOTO TporpaMMHOro obecredenust npudopa DXP-700E, sepcus 2.0
KoMnanuu «Shimadzuy»: nocrpoeHue KaTHOPOBOYHOM KPUBOH € YUETOM MATPUYHOTO BIUSHUS
KOMIIOHEHTOB TMpoObl. [Ipu Hcmonb30BaHMM KIIACCHYECKOTO Croco0a KOJIMYECTBEHHOTO
aHajiu3a ¢ MOCTPOCHHEM KalTMOpOBOYHOIO rpaduKa yCTaHOBWIM, YTO OLIMOKA OmMpeaereHus
xeneza 9,940,3, 47+1 %macc. (koddduiment nerepmunarmmu R?=0,9999), muaka — 12+6,
34+10 %macc. (R?=0,9795). Y cTaHOBHIIH, 4TO MOTyYEHHbI Pe3yabTaT 110 IUHKY 00YCIOBIEH
spdexkToM moriomeHuss usnydeHuss ZnKa aromamum kene3a. Ilpumenenue ¢QyHKUIUU
MaTpuyHOM Koppekinu Pacoepu-I eliHprxa Mmo3BONHUI0 CHU3HUTH OMIUOKY OIMpeIeIeH s [IMHKA
mo  12+1, 33+2 %wmacc. (R?=0,9983). OTHOCHTENBHOE CTaHJAPTHOE OTKJIOHEHHE,
XapaKkTepu3ylollee BOCIPOU3BOJAUMOCTh aHAJUTUYECKOIO CUTHajla MU MPOOOMOATrOTOBKU, HE
npesbimano 0,02 (mis nuaka) u 0,01 (st sxenesa).

Pentrenodnyopecuentusiii  Meton — aHanuza  (PDA)  saBnseTrcs  TOYHBIM,
BOCIPOM3BOANMBIM U TO3BOJIAET OMPEIENATh LMHK U >Kele30 B mbuieBbiOpocax ADM3 3a
OTHOCHUTEJIBHO KOpPOTKMM mnepuoj, BpeMeHu. [lannsie PDA cornacyrorea ¢ nanHbiMu ADC-
NCTI.

bubnuoepaguueckue ccolnku
1 AOGMHCKMI SJIEKTPOMETAJUTYPrHUECKUil 3aBOJ : opuIHManbHbIi caiT. — A6uHck. — URL:
https://abinmetall.ru/company/ (nata o6pamenus: 02.06.2023)
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NMpob6onoaroroBka NbINEeBLIOPOCOB ra3004YUCTKU
anekTpocTtanennasunbHoro uexa AAM3 B onpeaeneHuu Zn, Fe, Na,
K, Ca, Mg, Si, Cl, Pb aHeproancnepCUOHHbIM
peHTreHotnyopecueHTHbIM MEeTOAOM aHanmsa

Paowno 2.1, Bacunvesa JI.B., Bacuives A.M.
Kybancxuii cocyoapcmeennwiii ynusepcumem, 2. Kpacnooap
ryadno_17@mail.ru

OAHMM U3 TPOMBIIUIEHHBIX OTX0J0B AOMHCKOTO AJIEKTPOMETAIUTYPrUYECKOT0 3aBOa
(ADM3) ABISAIOTCS TBIICBBIOPOCHI TA300YHMCTKH AJIEKTPOCTAJNCIUIaBUIBLHOTO Tiexa. J[is
INPUHITUS PEIICHUS O BO3MOXKHOCTU UX MEPEepadOTKH U YTHIIM3ALMH HEOOXOIUMBIM 3TaroM
ABJIIETCS IIPOBEAECHHE IKCIIPECCHOIO U TOYHOI'O AIEMEHTHOT'O aHAIN3A.

B wHacrosmeir  pabore  ObuiM  MOAOOpaHBI  YCIOBHUS — MOATOTOBKH  JJIs
pentrenoguyopecuenTHoro ananmuza (P®A) meuieBsiopocoB ADM3. B Tom umcie, ObLl
paccMOTpeH BBIOOp CBS3YIOIIETO BemiecTBa. KauecTBEHHO-KOJIMUYECTBEHHBIM —aHANuU3,
BBITNIOJIHEHHBIH 110 C1IOCO0Y PYHIaMEHTAIIbHBIX [1apaMETPOB, TIOKa3aJl CIEIYIOIINE PE3yIbTaThl
o0 cocrase 0o0pasioB: okoio 30% Zn, Fe, ot 1 1o 15% Mn, S, Si, Cl, Ca, Pb, K, Na, Mg, ot 0,1
1o 1% Al, Cu, Cr, P, Cd, ot 0,01 10 0,1% Ti, Sn, Ba, Ni, Sr, Rb, Br. MccinenoBanue mpoBOaHIH
Ha SHeproaucnepcuoHHoM cruekrpomerpe EDX-8000 («Shimadzuy).

JUJ1st TOCTpOEHUS IPaayupOBOYHBIX XapaKTEPUCTUK UCTIONb30BAIM MOJCIHLHBIE CMECH C
M3BECTHBIMH KOHIIEHTPALMSIMUA OCHOBHBIX 3JIEMEHTOB MbUIEBBIOpOcOB ADM3 13 peakTUBOB
yncToTo Bbllie 99%. U3nydarenu nenanu B BuAe TabsIeTOK AMaMeTpoM 19MM U3 MOAETBHBIX
obpasioB u cessyromero Wax (CzsH7eN202, 41.) wimn H3BOs (x.4.) ¢ momorpio mpecca
«PARATUS» mox nmaenenuem 15toHH. BBUTO 0OHapykeHO, 4TO MPHU MOATOTOBKE K PDA
nbeUIeBbIOpocoB ADM3 npuMeHeHre OOpPHON KUCIOTHI MPUBOAUT K Pa3pyILICHUIO TaOIETOK.
Habmonanu, uro obiyyaeMasi MOBEPXHOCTh 3TUX TAOJETOK BO BpPEMsl XpaHEHHUS U Harpesa
(105°C) cTaHOBHTCS MIEPOXOBATOM MM TPECKAETCS C BBIJACICHHUEM BA3KOTO 00Opasiia 6eroro
usera. [lo nanupiM kauectBeHHOro PDA, o6pazosasieecs BemectBo coctout u3 Cl, Zn, K,
Pb, Ca, Br. Jlns ces3yromiero Wax paspylieHus u3iaydaresneil He Habaroaam.

VYcranoBunu, UTO A8 TOJATOTOBKM — TaOJNeTOK  MbUIEBBIOpocoB ADM3
PEHTTeHO(IIYOPECIICHTHOMY aHallM3y HEIOMYCTUMO HCIOIb30BaTh OOpPHYIO KHCIOTY IO
IpPUYMHE MPOTEKAIOIIMX B JAHHOU cHcTeMe TBepAo(a3HbIX peakluid. B kauecTBe HHEPTHOTO
MaTepuaia BeIOpaIl opraHudeckoe cBssyouiee Bemectso Wax.
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MaTtpuyHoe BnusHMe npu aHanuse Xuakux npoo6 merogom A9C-
nucn

Casunos C.C., Tneyacanosa P.J[., Pazocusun A.B., bapanos U.M.
Canxm-Ilemepbypeckuil 2ocyoapcmeennbiii ynusepcumem, 2. Canxm-Ilemepoype
s.s.savinov@spbu.ru

OmnpeneneHue 3J€MEHTHOIO COCTaBa HAMHMTKOB M COJAEPXKAHUS TMOJBMKHBIX (OpM
METAJIJIOB B TOYBAX BaXKHO IS M3yYEHUsS MX IMMOKa3aTelell KauecTBa U OE30MacCHOCTH. DTH
3aJaud  peUIaloTCsl Pa3iMYHbIMH METOJaMH, B T.4. METOAOM AaTOMHO-3MHCCHOHHOMN
CIIEKTPOMETPHUH C UHAYKTHUBHO cBsizaHHOM mia3zmoit (ADC-UCII). Oxanako, U3-3a MAaTpUYHOTO
BJIMSHUS aHAJIW3 BKJIIOYAET dTal MpOOOIMOATrOTOBKH, 3a4acTyl0 KHUCIOTHOE pa3ioXKeHHEe, YTo
YBEJIMYUBACT OOIIYI0 MPOJOJDKUTEIIEHOCTh W TPYJOEMKOCTh M SBISIETCS HCTOYHUKOM
UCKaXXeHUH pe3ynbTatoB. Llenb nanHOM paboThl — M3yYeHHE MATPUUYHOIO BIUSHUS U MOHUCK
VIOPOIICHHBIX MMyTEH €ro HUBSIMPOBAHHS MPH ONPEACICHUHN AJIEMEHTHOTO COCTaBa JKHUIKHX
po6 merogom ADC-UCII.

Pabota BeimonHsiiack Ha criektpainbHoM npudope Shimadzu ICPE-9000 mpu THIOBBIX
yCIIOBUSAX (MHUHHU-TOpeNka, MOIHOCT, BU-mona 1.2 kBT, oxnaxgarommii motok 10 ji/muH,
1a3Moo0pasytromuii motok 0.6 1/MuH, mpodomnoaarmuii moTok 0.7 1/MUH, BpeMsl SIKCITO3UIIUN
10 ¢, akcuanbHbIi 0030p, NHEBMATUYECKOE pacmbUieHHe MpoOsl). ['pagynpoBouHbIe
3aBHCUMOCTH OBUIM TOCTPOEHBI NPH aHAJIN3€ PACTBOPOB, MONYYEHHBIX pazOaBieHuem 1%
a30THOM KHMCJI0TON MHOTrO3JIeMeHTHOro pactBopa CertiPUR 1V.

[Ipu ananmmuze cokoB 0e3 MSIKOTH M CyXOro BHHA pa30aBiieHHE NPOOBI B MATH pa3
JIOCTATOYHO JJIsi YCTPAHEHUS BIUSHUS OPraHMYECKON OCHOBBI M KOPPEKTHOTO OINpEAeTeCHUS
AIIEMEHTHOTO COCTaBa, IMPEIENbl ONPEACICHUs s OONBIIMHCTBA AJIEMEHTOB COCTABISIOT
necsTele-coTbie Mr/n. [lpu aHanm3e MOYBEHHBIX aleTaTHO-aMMOHHMHBIX BBITSKEK MPOOBI
Takxke TpeOyeTcsl pa30aBIIsATh M3-3a BEICOKOTO COJIEBOTO (DOHA M COAEpIKaHUsT OPTaHUYECKUX
KOMIIOHEHTOB. B OomnbpIIMHCTBE ciiydyaeB pa3baBieHue B 5 pa3 JOCTATOYHO, HO TPU aHAIHU3E
nmpo0 ¢ BBICOKUM COJIecCOlepKaHueM Tpebyercs OoJbllasi CTENeHb pa30aBiICHUSI.
[TpaBUIILHOCTH JAHHBIX ObLIA MOATBEPIKIACHA METOJIOM «BBEICHO-HANWICHO» U CPABHEHHUEM C
pe3ybTaTaMu TOCTIe KUCIIOTHOW MUHEPATU3aIliy.

Aemopul gvipascarom Orazooaprocms pecypcHomy yeumpy Hayunoeo napxa CIIOTY
“Memoowvl ananusza cocmasa eewjecmsea” ybe 000pYO08aHUE ObLLIO UCHONBL30BAHO NPU
8bINOIHEHUU UCCTIE008AHUS.
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Mcnonb3oBaHMe KOMMJIeKca aTOMHO CNeKTpanbHbIX MeTOA4OB ANA
nccnenoBaHmnA Xxmmn4yeckoro, Cba3OBOI'O n BeweCTBeHHOro cocrtaBa
KOMMJIEKCHbIX COeAUHEHUMN, Q)YHKLWIOHaHbeIX MaTepuanoB U
nneHoK

Canpuoixun A. M. 12

Y Uncmumym neopeanuyecxoi xumuu um. A.B. Huxonaeea (MHX CO PAH), 2. Hogocubupck
2 Hoeocubupckuii 2ocyoapcmeennviii yuusepcumem, 2. Hosocubupck

saprykin@niic.nsc.ru

[lonydyeHrne BBICOKOYHMCTBIX BEIIECTB M CHHTE€3 HAa HX OCHOBE MaTepHalioB,
00aaroIuX YHUKAJIbHBIME (DYHKIIMOHAJIBHBIMU CBOMCTBaMH, 00ECIEYMBAIOT TNPOPHIB B
Hay4YyHO-TEXHUYECKOM pa3BuTuu. B MHcTUTyTEe Heopranndyecko xumuu um. A.B. HukonaeBa
CO PAH nocTossHHO Pa3BHBAIOTCS METOJbI CHHTE3a IIHPOKOTO CHEKTpa (PYHKIMOHAIBHBIX
MaTepuasoB Ui ONTO- U MUKPOAJIEKTPOHUKH, BO3OOHOBISIEMOW SHEPreTHKU, MEIUIIUHBI U
psana apyrux npuMeHeHui. i ycnenHoi pa3paboTKU HOBBIX METOJIOB OYMCTKH BELIECTB U
CHUHTE3a MaTepHalioB U TOHKUX IUICHOK C 3aJaHHBIMU (PU3UKO-XUMUYECKUMHU CBOHCTBAMU
HE00X0JMMO HCIOIb30BaHNE KOMIUIEKCA aTOMHO-CIIEKTPAIbHBIX, MaCC-CIIEKTPOMETPHUUECKHUX
1 3J1eKTpoHHO-MHUKpockonnueckux MeronoB. LIKIT MTHX CO PAH pacnonaraer coBpeMeHHbIM
aHAJTMTUYECKUM O0OpYyAOBaHHEM g aHaiuThueckoro odecrieueHuss HUP, mpoBoauMbix B
WucTtuTyTe, MpU 3TOM 0c000€ BHUMAHHE YJENsIeTCs pa3pabOTKe KOMILJIEKCHOTO IMOAX0Ja K
PELICHHIO aKTyaJlbHBIX 3a/ad C HCIIOJIb30BAHMEM BCETO apceHania MHCTPYMEHTAJIbHBIX U
KOMOMHHPOBAHHBIX METOAMK JJIsi BCECTOPOHHETO UCCIIEIOBAHUS BEIIECTB M MAaTEPUAIIOB.

B jdokiage Ha KOHKpPETHBIX IpuMepax OyIyT NpeICTaBICHbl aHAJIUTUYECKUE
BO3MOXXHOCTH U PE3YJIbTAaThl UCIIOJIb30BAHUS BCEH COBOKYMHOCTH aTOMHO-CIEKTPAIbHBIX U
Macc-CIIEKTPOMETPUUECKUX METOJIOB B COYETAHUM C METOIaMU KOMOWHALMOHHOI'O paccesiHus,
PEHTI€HOBCKOW CHEKTPOMETPUH AJISi XUMHUUECKOT0 U (a30BOr0 aHaIM3a.

Paboma evinonnena 6 pamkax eocyoapcmeennozo 3aoanusi MHX CO PAH 6 obaacmu
@yHnoamenmanvhvlx Hayunwlx uccredosanut, npoexkm Ne 121031700315-2.
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Co3aaHue yHMBepcanbHbIX rpagyMpoBOYHbIX Mogenen
B peHTreHocriyopecLeHTHOM aHanuse

Cenusanosc 3.1, Kupcanos J.0., Ilanuyx B.B.}?

L Canxm-Ilemepbypeckuii 2ocydapcmeennuiii yuugepcumem, Mucmumym xumuu, Canxm-
Ilemepoype

2Hnemumym ananumuueckoz2o npubopocmpoenus PAH, 2. Canxm-Ilemep6ype
d.kirsanov@gmail.com

KonuyectBeHHOE omnpeneneHne coiepKaHui AIEMEHTOB B PEHTTEHO(DIyOPECIIEHTHOM
aHanmu3e (PDA) ocioxHEHO BIUSHMEM MaTpU4HbIX 3PQekToB. X BHUJ, MHTEHCUBHOCTh U
BKJIQJl B PETUCTPUPYEMBIC CIHEKTPbl CHJIBHO OTIMYAIOTCS Ui OO0pasloB pa3jiMyHOTrO
XMUMHYECKOro cocTasa. [y perieHns 3Toi mpo01eMbl UCTIONB3YIOTCS 1BA OCHOBHBIX MTOJIX0AA:
MeToJl (yHAAMEHTAlbHBIX [ApaMETPOB U  METOJbl, OCHOBAHHBIE Ha MOCTPOECHUU
pPEerpeccUOHHBIX Mojenei. Merol (yHIaMEHTAJIbHBIX MapaMeTpPOB HMMEET OTHOCUTEIbHO
HU3KYIO TOYHOCTb M 3a4acTyI0 PacCMaTpPUBACTCSI KaK METOJI MOJYKOJUYECTBEHHOTO aHAIN3a.
Bropas rpynma meronoB ydera MaTpuU4HbIX 3()()EKTOB (KOppeKIHs MO HHTEHCHUBHOCTH,
KOPPEKIHsl MO KOHLEHTpAIMsIM, METOJ cTaHaapTa ¢oHa M T.1.) TpeOyeT MOCTPOCHUs
IpagyupOBOYHON MOJENIM B paMKax OJHOIO KOHKPETHOTO THIA 00bEKTa. JTO CYIIECTBEHHO
yBEIUYHUBAET TpyAoeMKkocTh PDA mpu ananmze 0ObEKTOB pa3IMYHOTO COCTaBa, MOCKOJIbKY
KaX/plii TUI 0OBbeKTa TpeOyeT cBOEH OTAENbHOHN rpagynpoBouHoi Mojaenu. HemaBHo ObLn
NPEUIO’KEH HOBBIM METOJ] ydeTa MaTpuuHbiX 3¢ dexkroB B PDA, KoTOpwsli OCHOBAaH Ha
COUYETaHUM METOJAa KOPPEKLUUU II0 MHTEHCHBHOCTSM M METOJA IPOEKLIHMH Ha JIATCHTHBIE
cTpyKTypbl [1]. OgHMM M3 NpPEeUMyLIECTB 3TOr0 METOJA SIBISIETCS BO3MOXHOCTH YyyeTa
HEOIPAaHMUYEHHOI'0 KOJIMYECTBA KOPPEKTUPYIOUIMX KO3()PULMEHTOB, YTO, TEOPETUUYECKH,
MOJKET JAaTh BO3MOXHOCTh IOCTPOEHHUS €JUHON I'paAyHPOBKH JJIsl pa3HbIX TUIIOB 00pa3LoB. B
JOKJIaae OyqyT MpeCTaBIeHbl pPE3yNbTaThl WM3YyUEHHUS 3TOM BO3MOXKHOCTH Ha MpUMEpe
MOCTPOEHUS E€AMHBIX TPAAYHPOBOYHBIX MOJEIEH Ui ONpeieNieHuss psja 3JIEMEHTOB B
oOpa3uax pya u crajei. DPpPeKTUBHOCT MpeIaraeMoro MojIxoAa CpaBHUBAETCS ¢ METOJIOM
¢dbyH1aMeHTanbHbIX TapaMeTpoB. [loMuMo 3TOTO0, B 0KIa1€ OyAyT MPEACTAaBICHBI PE3yIbTAaThI
HpUMEHEHHs MeTo/a HeluHelHoi MHoromepHo# perpeccun KRLS (kernel-regularized least
squares) asst HOCTPOEHUs €AMHBIX IPATyUPOBOYHBIX MOJIEIIEH.

Hccneoosanus evinonnenst npu nooodepoicke epanma PH® 23-23-00108.

bubnuoepaguueckue ccoliku

1. S. Aidene, M. Khaydukova, S. Savinov, V. Semenov, D. Kirsanov, V. Panchuk,
Spectrochimica Acta Part B: Atomic Spectroscopy 193 (2022) 106452
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MuKpoaneMeHTHbIN COCTaB CTaHAAPTHOro o6pasua aHopTo3uTa:
coyeTaHue 3apheKTUBHOro cnocoba KUCNOTHON MUHepanu3auum
n MC-UCH

Cubpuna M.A.*, JKunxuna A.B.2, Tropun J].A.2, Joeaoxun J.H.?, Koromoe B.I1.2

IMUPDA — Poccuiickuii mexnono2uyeckuil yuugepcumem, MHCIMumym moHKUx Xumudeckux
mexnonozutl umenu M.B. Jlomonocosa, 2. Mockea

’HUuemumym 2eoxumuu u ananumuyeckoti xumuu um. B.M. Bepnaockozo Poccuiickoll
axademuu nHayk (I'EOXU PAH), . Mockea

m.sibrina4015wgmail.com

B  wmacc-cnexktpomeTpunm ¢ HMHAYKTHBHO  cBsizaHHOW  miasmoir  (MC-HCII)
IpOOOIIOATrOTOBKA SIBIISIETCA OJAHMM M3 OCHOBOIIOJIATAIOUIMX 3TAlOB HApsAAy € IpoLeccamMu
oTmpezieNieHus] AIEMEHTOB B 00paslax pa3inuyHoi npupoisl. K cyliecTBeHHbIM HelocTaTkam
METOAMK MPOOOIOIrOTOBKH MPH paboTe C TeOJOTHUECKUMH 00pa3aMu OTHOCST HEMOJIHOTY
BCKPBITHUSI TIPOOBI HM3-3a MPUCYTCTBUS B HEW TPYAHOPACTBOPUMBIX MHUHEPAJOB, TAKHUX Kak
uupkoH (ZrSiOs), 6anmenent (ZrOz) m t.4. Hanmyme Takux MHHEPAIOB B MPOOE MOXKET
CYLIECTBEHHO TMOBIMATH HAa METPOJIOTMUYECKHE MapaMeTphl pe3yibTaTOB aHalM3a U, Kak
CJICZICTBUE, OTPA3UTHCS Ha MHTEPIPETANN T€OXUMHUYECKIX U METPOJIOTUIECKUX TAaHHBIX.

[ToTeHnmanpHOM TPOOIEMON MPU BCKPHITUN YHUKAIBHBIX TPOO SBISETCS OTCYTCTBHE
JIOCTaTOYHOTO KOJIMYECTBA UCCIIENyEMOro MaTrepHuala JJisg CO3TaHMsl U OTPaOOTKH METOAUKHU
Pa3NIoKEHUS U TIOCIEYIOIIETO OMPEACIICHUSI MUKPOJIEMEHTHOTO cocTaBa metogoM MC-UCII.
Takumu oOpa3mamMu  SBJISIOTCS  JyHHbIE MeTeopuThl. OHHM  TPEICTaBISIIOT  COOOM
MOJICBOIINATOBBIE ~ OpPEKYWH, SBISIOMIMECS TMPOAYKTaMU  JAPOOJIEHHST W yJapHOTO
TUTABJICHUS/UCTIAPEHUST MarMaTU4ecKuX MOopoJa TabOopo-HOPUT-TPOKTOIUT-aHOPTOZUTOBOTO
COCTaBa.

Lenbto maHHOW pabOTHI SBIIsIETCS pa3paboTka HaleKHOU U dPPEKTUBHON METOIUKU
pasnoxeHus: anopro3uta (ananor nopossl Jlyasr) mist onpeaenenus merogom MC-UCII ero
AJIEMEHTHOTr0 cocTaBa. [y pa3paboTKU METOUMKU MCIOIb30BaH cTaHIapTHBINA oOpaser (CO)
anopro3uta (MO-6).

CpaBuenne pesynbratoB MC-UCII ananu3a mpoBOIWIIH, UCIONB3YS TPH CIocoda
poOONOJATrOTOBKU: KHCIOTHOE pPa3joXKeHHE B OTPHITOM CUCTEME, KMCIOTHOE pa3iioKeHue B
ABTOKJIABHOW CHCTEME U Pa3JIOKEHHUE C UCTIOIb30BaHueM GTopupyroiero areHra (oudropumga
aAMMOHHSI) C TIOCJEIYIOIIUMH XUMHUYECKUMH ONEPALUSIMU B OTKPBITON CUCTEME.

O1neHKy MpaBWIBHOCTH CIMOCOOOB TMPOOOMOATOTOBKM W aHalu3a MPOBOIWIH C
MOMOIIBIO CPAaBHEHHS Pe3yJIbTAaTOB aHAIM3a C aTTeCTOBaHHBIMU 3HaueHussMu CO aHOpPTO3UTA
(MO-6).

[Ipn comocTtaBieHHH pe3yibTaTOB aHalu3a JJs TPeX pa3luYHbIX CHOCOO0OB
MUHEpATU3alud Mpo0 METOAMKa pas3ioXkeHUs ¢ OUPTOpHUIOM aMMOHHS B KayecTBe
dTopupyrolero areHTa, Ha Hall B3TJISLA, MOKasana Ooyiee BOCIPOU3BOJIMMBIE U TOYHBIE
pe3yJIbTaThl MPHU OINPEIETECHUH MHUKpPOAJIEeMEeHTHOro cocraBa CO MarMatu4eckod TOpPHOH
MOPOJIbl OCHOBHOTO cocTaBa aHOpTO3uT (MO-6).
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OnpepneneHue maccoBou Ooonu poaus B npobax
NfaTUHO-POAMEBbIX CNJIABOB PEHTreHOCNeKTparibHbIM
¢nyopecueHTHbIM MeToA40M

Cnesax P.A.M?, Jlucuenxo Mﬂ.l, Bacunvesa H.J1.2

Y40 «Examepunbypeckuii 3a600 no obpabomxe ysemuvix memaniosy, 2. Bepxusa IToiuma
2Vpanvckuii @edepanvhbiil ynusepcumem umenu nepeozo Ipesudenma Poccuu

b.H. Envyuna, 2. Ekamepunobype

rspevak.00@gmail.com

B AO «E3 OlIM» anayin3 naaTHHO-POJAMEBBIX CIUIABOB BBIMOJIHSIOT MO aTTE€CTOBAaHHOM
METOMKE U3MEpPEHHI Ha BOJTHOBOM PEHTI'€HOBCKOM criekTpoMeTpe Axios MAX PANalytical
(Hupepnanasl) ¢ peHTTeHOBCKOM TpyOKOH MONITHOCTBhIO 4 KBT ¢ MOJMOIEHOBBIM aHOIOM,
noJjlyyasi pe3yJIbTaThl aHajdu3a, XapaKTEepU3YIOIIHMECs BBICOKOW TOYHOCTHIO. B cBs3um co
CJIOKHBIIEHCS T€ONOIUTHYECKOM CUTYalllel MOCTaBIeHa 3a7aua pa3paboTKy albTePHATUBHOMN
METOJMKU WM3MEpPEHUIl copepKaHMsl poJus, NPEANoJaramiell NpUMEHEHUE HUMEIOIIErocs B
J1a00paTOpUM SHEPIrOJIUCIIEPCHOHHOTO peHTreHoBckoro crnekrpomerpa SPECTRO XEPOS
(I'epmanust) ¢ peHTTEHOBCKO# TpyOKoii MomtHOCTBRIO S0 BT ¢ aHOI0M M3 nayutagust 1 HAbOpoM
MUIICHEeH. AHalu3upyeMble MPOObI MPEACTABIAIOT cOOOM aBa aucka auamerpoM 20 mw,
tonmuHou 2-3 mm. [Iponeaypa npoOOMOATroTOBKH 3aKIII0UYaeTCs B TOKApHOM 00paboTKe Miu
ke nUTgpoBaIbHON 00paboTKe B 3aBUCUMOCTH OT COACPKAHUS POJIUAL.

Ha mepBom 3tame paboTsl ObUT pa3paboTaH croco0d MOJa4Yd JUCKOB TPOOBI IS
M3MEPEHUI — M3rOTOBJICHBI KOJbIA M3 HHUKEIs C OTBEPCTHEM JauaMeTpoM 18 mm, a Takxke
bukcupylme 1epKaTen JUCKOB — KOJblla ¢ OTBEpCTUEM 21 MM U3 IJIaCTHKA.

[TonoOpanbl onTHUMAaNIbHBIE YCIOBUS PEHTTEHOCIIEKTPATbHBIX U3MEPEHUN: B KAUECTBE
aHaAIUTUYECKON TMHUU BbiOpaHa Ka poaus, cuiia Toka U HanpspKeHHE PEHTIEHOBCKOW TPyOKH,
BpeMsl HAKOIUJICHUS AaHAaTUTHYECKOTO CHUTHajla, MaTeMaTHueckas MoJenb 00paboTKu
pe3yabpTaToB M3MepeHMi. JIMHelHas rpaaynpoBOYHAs XapaKTEPUCTHKA, ITOCTPOEHHAs I10
pe3yJbTaTaM H3MEpEeHUil CTaHJapTHBIX OOpa3LOB COCTaBa IUIATHHO-POJIMEBBIX CIUIABOB,
MIO3BOJISIET U3MEPATH COJIEpKaHue poaust B auamna3one ot 1 1o 40 %.

ITo pe3ynpTaTaM CTaTUCTUYECKOIO HKCHEPUMEHTA OBbLIM OLIEHEHBI METPOJIOTHUECKUE
XapaKTEPUCTUKH pa3pabOTaHHOW METOJIMKH U3MEPEHU ¢ mpuMeHeHnem anroputma PMI 61-
2010 u cnenaH BBIBOJA O TOM, YTO pa3paboTaHHAs METOJMKA U3MEPEHUN HE MOXKET SBIATHCA
PaBHO3HA4YHOW AJIbTEPHATUBOM MMPUMEHAEMON B HACTOSIIEE BPEMS METOANKE M3-3a €€ HU3KOU
TOYHOCTH.
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TBepaodgasHoe pasgerieHMe HeopraHM4YeCKUX U opraHN4ecKmnx
c¢opm onoBa un onpeageneHne X CyMMapHoOro cogepxaHua B Boaax
C Pa3fIM4HOM COJIEHOCTbIO

Temepoawes 3.A., Abaxymos I1.I'., Abaxymosa J1./1.
Kybaunckuii cocyoapcmeennwiii ynugepcumem, 2. Kpacnooap,
abakumova.dd@gmail.com

EcrecTBeHHOE mMOCTyIUIEHHE XUMHUYECKUX (OpPM 0OJIoBa B TPUPOAHBIE OOBEKTHI
00yCIIOBJICHO cOAepX allUMU METallI MHUHEpallaMd M aHTPONOTeHHBIMU HCTOYHHKAMHU.
TOKCHYHOCTH U OMOJIOTUYECKasi aKTUBHOCTH OJIOBA B BOJIaX CBS3aHBI CO CTEIICHBIO OKHCIICHUS
HEOpPraHUYECKUX (POPM U CTENEHbI0 METUIMPOBAHUS OPTaHUYECKUX COEIMHEHUH, MOAITOMY
OLIEHKA 3arps3HEHHs OKpY’KaIoLIeW cpeabl TpeOyeT pa3[esbHOro ydeTa XUMHUYECKUX (hopm
0JI0Ba

[Ipumenenne  UCII-cieKTpOMETPUYECKOTO  ONpPEIENECHUS  OpPraHU4ecKHX U
HEOpPraHMYeCKUX (OopM 0JI0Ba B BOJIAX BO3MOXKHO IMOCIE UX MPEABAPUTEIHLHOTO pa3ziesieHusl.
s u3Bnedenust osnoBoopranndeckux coequHeHuit (OOC) u3 BOJHONW MaTpulbl U3Yy4HUIU
BO3MOXXHOCTH PUMEHEHUSI HKUAKOCTh-KUIKOCTHOI U TBepAo(]a3HOH aKcTpakuu. XKuaKocThb-
KHUJIKOCTHOE pa3/ieJIeHHe HEOPraHWYeCKHX W OpraHuYecKux (OopM O0JIoBa IPOBOIWIA
JTUXJIOPMETAaHOM M TeKcaHoM, Koropble u3Biekanu a0 80 % OOC wu3 BomHOH ¢a3bl
Oprannueckue pactBoputrenu nomMumo OOC oskcrparupoBanu Takke 10 20 %
HEOPraHMYECKOTo oyioBa. TBepaoda3Hoe pasfeneHne XUMUYeCKuX (HopM O0J0Ba MPOBOAMIU
MOJIMMEPHBIMA M CWJIMKArelieBbIMU COPOCHTAMU C Pa3IMUYHBIMU  (PYHKIIMOHAIbHBIMU
rpynnamiu. Mcnons3oBanue copbenta Huamak C18 B auanazone pH 9-12 nmo3Bosuiio n3Bnekarsb
6onee 95 % OOC u menee 5 % HeOpraHUUECKOTO OJIOBA.

B onTUMU3MPOBAHHBIX YCIOBUSAX pa3padOTaid METOAMKY Pa3[elIbHOrO ONMpPECICHUS
XUMUYECKHX (OpM OJIoBa B TPHUPOIHBIX BoJax KoMmOuHMpoBaHHbIMU Metomamu WCII-
CIIEKTPOMETPUHU C TpEeABApUTENbHOM TeHepauued ruapuaoB u CBY-muHepanusarueit
pactBopoB. KoHIEHTpanuioo HeopraHuueckod (OpMbl OJOBa YCTaHaBIMBAJIM IIOCIE €€
TBepAO(ha3HOTO OTAENEHUS OT OJOBOOPTraHMYECKHX coenuHeHud. HukHue rpaHuIls!
KOHIIeHTparwmii anamura coctasumu 0,03 mxr/am® (MCII-MC) n 0,05 mxr/mm (UCIT-ADC), uto
MO3BOJIET PAa3ACNbHO OMPEENATh HEOPraHMUECKUe U OopraHudeckue Gopmbl 0JI0Ba B BOJAX C
paznuuHbIM ypoBHeM cosieHocTu. Cymmapnoe conepxkanue OOC B Bojie Ompenessiif 1Mo
pa3HMIIe 3HAYEHU CYMMAapHOT'O M HEOPTaHUYECKOT O 0J10Ba. MeToiMKa MO3BOJIUT KOMIUJIEKCHO
OLICHUTh TOKCHKOJIOTUYECKOE BO3JIEHCTBUE (JOPM OJIOBA HA BOJIHYIO SKOCUCTEMY.

Paboma svinonnena 6 pamkax npoexma I oczadanus Munobpnayku P® Ne FZEN-2023-
0006 ¢ ucnonvzosanuem Hayunozo obopyoosanus LIKII “Oxonoeo-ananumuueckuii yenmp”
Kybanckoeo ecocynusepcumema
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UCI-MC-onpepeneHue HeopraHnyeckux coopm MbilbsKa B Bogax

Temepoawes 3.A., Abaxymos I1.1"., Yepeonnas T.A.
Kybanckuii cocyoapcmeennwiii ynueepcumem, 2. Kpacnooap
pg.abakumov@gmail.com

KonTtpons 3a conepkaHreM TsHKEIbIX METAUIOB B IPUPOTHBIX 00BEKTaX — BaKHEHIIIast
4acThb JKOAHAIUTUYECKOIO MOHUTOPHHIA, IIOCKOJBKY OHHM PACIpPOCTPAaHEHBI BO BCEX
IPUPOJHBIX CpPENax, a MO YPOBHIO TOKCHMYHOCTH YCTYIAKOT TOJIbKO mnectuuuaam. Cpenu
TSDKEJIBIX METAJJIOB OTAEIBHO OTMEYAlOT MBILIbSAK, KOTOPBIA IIMPOKO PacHpOCTPAHEH B
NpUPOJIE U TOKCHYEH Jake B HEOOJBIIMX KOJMYECTBAX. [IpH 3TOM 3arps3HEHHE MBIIIBIKOM
OKpY’Karollel cpezibl 00yCIIOBIEHO KaK €CTECTBEHHBIMU IIPOLIECCAMH, TAaK U AHTPOIIOTN€HHBIMU
MCTOYHUKAMHU.

HeoGxonumocTe onpezneneHuss XUMHMYECKMX (OpM MblbsiKka (BEIIECTBEHHOIO
aHanmm3a) OOYCIIOBJIEHA CTENEHBI0 HMX PA3IM4YHOM TOKCcM4HOCTU. [Ipm sTOM Hambosee
pacIpOCTPaHEHHBIMM U TOKCHUYHBIMH (OPMAMHU MBIIIBSAKA, MPUCYTCTBYIOUIMMU B BOJHBIX
o0BeKTax, SBISAIOTCA €ro HeopraHudeckue coenuHeHus:: apceHuTsl (As (III)) m apcenartst
(As (V)). MbIbsIKOpraHHYECKUEe COCAMHEHUS] MEHEE PACIPOCTPAHECHBI B BOJAHBIX CpeiaX U
cuMTaloTCA €1a00- NI HETOKCUYHBIMHU.

Paznenenne HeopraHuueckux (OpM MbILIbSIKA MPEUMYIIECTBEHHO OCHOBBIBAETCS Ha
CEJIEKTUBHOM B3aUMOJICHCTBUU apCEHUT-UOHOB C TUTHOKapOamaTamMu. 3a CYET KOBAJIEHTHOTO
U JIOHOPHO-aKLENTOPHOI'O B3aMMOJAEUCTBHS 00pa3yeTcsl yCTONUMBBIM KOMIUIEKC, CIOCOOHBIH
JIETKO 3KCTparupoBaThCsl B OpraHudeckue pactBopurenu. Ilpu 3TOM apceHar-uoHbl HE
B3aUMOJICHCTBYIOT C THUOJIbHBIMU TIPYIIaMU JUTHOKapOaMaToOB M IOJHOCTBIO OCTAlOTCS B
BOJIHOW (haze. DTOT TOJXOA PEATHU30BBIBATIM C IOMOMIBIO JHCIIEPCHOHHON KHIKOCTb-
KHUJIKOCTHON MuKpo3kcTpakuuu. Ilocne paspenenus dopm anamuta conepxkanue As (V)
OTIpe/IeTIsUT B BOJHOM da3se, a copepkanue As (I11) — Berantanunem kontentpaimu As (V) u3
CYMMAapHOTO COZICpKaHMsI aHaJIUTa

Jlis mpoBeneHHS H3MEPEHUN HCIOJIb30BAJIM MAacc-CIIEKTPOMETP C HHIYKTHUBHO-
ceszanHoi mnazmoii iICAP RQ (Thermo Fisher Scientific, CIIIA). YcraHoBUIM ONTUMaIbHBIE
pabourie mapaMeTpbl CIIEKTPOMETPA - CKOPOCTHU MOTOKOB aproHa, MomHocts BU-reneparopa.
Onpesenunu Tpeienl  oOHApYXKEHHS MbIIbsAKa, cocTaBuBmmit 10 mr/am3, ¢ yueTom
MaTeMaTHYecKol KOppEeKIUH Ha monuaToMueii uon “CAr®®Cl*, spnsrommiicst ciekTpanbHOi
moMexoii Tipu ompeenenun °As. B kadecTBe DKCTpareHTa mpu AUCTIEPCHOHHOMN JKMIKOCTh-
AKHUJIKOCTHON MMKPO3KCTPaKIMM MCIOIb30BAIM XJIOpOo(OpM, a AUCHEepraTropa — METaHOI.
W3yuunu BausiHue pH aHanu3upyempix oOpa3loB M KOHIEHTpALMU AUATHIIIMTHOKapOamara
HaTpus Ha creneHb u3BnedeHus As (III) u As (V) u3 pacTBOpoB €MOHH30BAaHHOW BOJBI.
OnTUMU3MPOBANIM  YCIIOBHSI JUCIIEPTUPOBAHUS U LEHTPUPYTHPOBAHUS aHAIU3UPYEMbBIX
pactBopoB. Crenens uzpneueHus As (I1I) B ontumanbHbIX yenoBusx coctaBuia 6osee 90 %, a
As (V) nonHOCTBIO OCTaBaJICs B BOJHOM (asze.

Paboma evinonnena 6 pamxax npoexma I'oczadanua Munobpnuayku PP Ne FZEN-

2023-0006 ¢ ucnonvzosanuem nayunozo obopyoosanus L[KII “dxonoco-ananumuueckuii
yenmp” Kybanckoeo cocynusepcumema
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CucrtemMaTnyeckum NOMUCK U uccriegoBaHme HOBbIX KPUCTaNNoB
CynepnpoTOHHUKOB

Tumaxoe U.C., I pebenes B.B., Komopruxos B.A.

Dedepanvhulil HAyuHO-Uccredo8amenbckull yenmp «Kpucmannoepaghus u pomonura»
Poccuiickoti akademuu nayxky, e. Mocksa

I.s.timakov@gmail.com

N3yueHne KpUCTaUIOB  CYNEPIPOTOHHUKOB  AKTyalbHO Kak U1 pELICHUs
(yHIaMEHTaJIbHBIX HAyYHbIX POOJIEM, TaK U C TOUKH 3PEHUS UX IPAKTUYECKOT0 IPUMEHEHHUS.
OpHolf M3 OCHOBHBIX  33Jay  MCCIENOBAaHUA  CYNEPIPOTOHHUKOB  ceMeilcTBa
MmHn(AO4)m+ny2:yH20 (rone M = K, Rb, Cs, NH4; AO4 = SO4, SeO4, HPO4, HASOj4) siBisieTcst
YCTQHOBJICHHE CBSI3U MEXJy COCTaBOM, aTOMHOW CTPYKTYpOH M (PM3MYECKHMMH CBOHCTBAMHU
KpucTamoB. [IpakTrueckas e 3HaUUMOCTh 00YCIIOBJICHA MEPCIIEKTUBAMU UX NPUMEHEHUS B
Ka4ecTBE MaTepHajoB IS SJICKTPOXUMHUYECKOro OOOpYIOBaHHWsS, BKIIOYAs MEMOpaHBI
BOJOPOJHBIX TOIUIMBHBIX 3JIEMEHTOB.

C TOukM 3peHus HUCCIEIOBAHUNW HPOTOHHOIO TPAHCIOpPTA MPEACTABISAET HHTEpPEC
U3yYeHHE BO3MOYKHOCTHM MOAM(DUKALMU CHUCTEM BOJOPOAHBIX CBsi3ell M ee BIUSHUE Ha
CYIIEpIIPOTOHHBIE (ha30BbIe MEPEXo/abl B YaCTHOCTH. PaHee OBUIO MOKa3aHO, YTO YaCTUYHAS
3aMEHa KaTHOHOB MJIM aHMOHOB B KPUCTAJUIE MOXKET IIPUBECTH K CYLIECTBEHHOMY U3MEHEHHIO
uX (PU3UKO-XMMHUYECKHX CBOWCTB, BKJIIOYAs W3MEHEHHE KHHETHKH U TEMIIEPaTyphl
dopmupoBanus npoBojsiei ¢a3pl. B HacTosmIel paboTe npeacTaBiIeHbl pe3ysibTaThl IOUCKA
HOBBIX  COCAMHEHUH JTaHHOTO ceMeiicTBa, ansi dero ObUT  HMCCIENOBaH  PsiX
4eThIPEXKOMIIOHEHTHBIX BOJJHO-COJIEBBIX CHCTEM (puc. 1).

1,0

"0

ONHHPOA 1
Cs,(NH,) H,PO,

Kicinpo,

L Rb;S0,
RBH(SO,),

/
y,

|

NII.IIIIK)‘/ I |

\ (NH),S07
\ (NIL) (SO,

L Lewmsogmpo, o J /

KONVILIL(SO);

(NSO, . \ ! RBISO,

K(50)% 7~ 7~ NH,),H(S0,); "
J KIISO, . KqosRby S0, CHLHLHEE0d
CANH,(HSO,(H,PO,* (NHHUSO,

Co,NH,(HSO,,(HPO,) H,50,

] / /
CsHSO, .50, 11,50,

Puc. 1. @azosvie ouacpammul uccnedosanHuvix cucmem

®a3pl, NpeICTaBIAIONIME OCOObIM HHTepec, OBLIM MOJyYeH B BHJE KPYIHBIX
MOHOKPHUCTAJIJIOB U UCCIIEIOBAHbI LIETbIM KOMILIEKCOM (PU3UKO-XUMUYECKUX METO/IOB aHAJIN3a,
TaKHUX KaK PEeHTIeHOCTPYKTYPHbIN aHamu3, AuddepeHnanibHo CKaHUPYIoIIas KaJopuMeTpHUs,
MHUKPOCKOIUS B IOJISIPU3ALMOHHOM CBETE U T.1.

PaGora  BeImOMHEHa ¢ Hcmonb3oBaHueM — obOopynoBanus — LKIT ~ ®HMUI]
“Kpucramiorpadpust u Qoronuka” mnpu nojanaepkke MUHHCTEpPCTBA HAayKM U BBICIIETO
oOpazoBanusi P® B pamkax BbimonHeHus pabor mo I'ocynapcrBeHHoMy 3amanuio OHUL]
“Kpucramnorpadus u poronnka” PAH.
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O maTeMmaTM4yeCcKOM MoAeNIMPOBaHUN CNEKTPOB 3NIEKTPOHOB NMy4kKa
nocrie NPoxoXxaeHUsi UMM NnaHapHbIX CJI0EB MHOTOCITOMHOMN
noslynpoBOAHUKOBOMN MULLEHN

Typmun J{.B.2, Cmenosuu M.A.%, Karmanosuy B.B.?

Y Usanosckuii 2ocyoapcmeennuiil ynusepcumem, 2. Heanoso,

2Kanyacekuii 2ocyoapemeennniil ynusepcumem um. K.9. Iuonxosckoeo, 2. Kanyza,
turtin@mail.ru

[Ipu npoBeneHHH BJIEKTPOHHO-30HJIOBBIX HCCIEIOBAHUM  MOJYNPOBOAHUKOBBIX
MaTepuajoB B KadyecTBe HH(POPMATHUBHOTO YaCTO PETUCTPUPYETCS CUTHAN, CBSI3aHHBIA C
redeparueit u quddysueil B MUIIEHH HEPAaBHOBECHBIX HEOCHOBHBIX HocHTenen 3apsina (HH3)
W/WIA PETUCTPUPYIOTCS CUTHAJBI, XapaKTEPUCTUKH KOTOPBIX CYLIECTBEHHO 3aBUCAT OT
pactipenenenuss HH3, Hanpumep, CHEKTpsl  KaTOJOIIOMUHECIICHTHOTO  M3JIy4YEHUS,
BO3HHKAIOIIEro MpHU u3ny4arenbHoi pekomOunanmun HH3 [1, 2]. OxHako eciu 1o Kakoi-To
MPUYMHE XapaKTep BHEIIHETO BO30YKIEHUS W3MEHUTCS, TO 3TO MPUBEAET K H3MCHCHHIO
pacnpenenenuit HH3 mocne ux auddys3un B momynpoBoganuke [3, 4]. A 1iIsi MHOTOCIOHHBIX
CTPYKTYp AK€ MPH UJI€aTbHBIX YCIOBUAX MPOBEICHUS SKCICPUMEHTA: HATUYUHU HJI€ATbHBIX
CIOEB  TOJYNPOBOJHUKOBOM CTPYKTYpbl M HCXOJHOM MOHODHEPIeTHUYECKOM  ITy4Ke
AJIEKTPOHOB - JUIsl BTOPOrO M IOCJIEAYIOIIUX CIOEB YCIOBHE MOHOHEPIETUYHOCTH ITydKa
HaApYyIIAeTCs, YTO MPUBOJIUT K HEOOXOAMMOCTH OMUCAHUS CIIEKTPOB 3JIEKTPOHOB ITyUYKa MOCe
MIPOXOXKJICHUSI UMH CJIOEB MuUIlleHHW. B Hacrosimieil paGoTe ajisi KaueCTBEHHOTO OIMMCAHUS
CHEKTPOB D3JEKTPOHOB B MHOTOCJIOHWHOW TIJIaHApPHON MOJYNPOBOJHUKOBOM MHILIEHU
WCIIOJIb30BaHbl METOJbI U TMOAXObl, OCHOBAHHBIC HA MOJYIMIIUPHUUYECKHUX COOTHOIICHUSX,
HOJTYYEHHBIX paHee JUIs OJHOPOIHON MUIIIEHU KOHEYHOM TOIIIHHBI [5].

Hccneoosanue evinonneno 3a cuem epamma Poccutickoeo HayuHozo ¢onoa u
Ipasumenvcmea Kanyacckoti oonacmu Ne 23-21-10069, https://rscf.ru/project/23-21-10069/.

bubnuoepaguueckue ccoliku
1. Yacobi B. G., Holt D.B. Cathodoluminescence microscopy of inorganic solids. — New York,
London: Plenum Press, 1990. — 292 p.
2. CrenoBna M.A. KonmuecTBeHHasi KaTOJOTIOMHUHECIIEHTHAS MHUKPOCKOMHUS MPSIMO30HHBIX
MaTepHaJoB MOJIYIPOBOJHUKOBOM ONTO3IEKTPOHUKH: JluC. ... A-pa ¢u3.-mMaT. Hayk. — M.:
MocKOBCKH# rocynapcTBEHHBIN TexHn4Yeckuii yauBepcutet uM. H.O. baymana, 2003. — 351 c.
3. CrenoBuy M.A. Typtun J.B., Kanmanosuu B.B. O monenupoBaHuu M KadyeCTBEHHOM
aHanuse rmnporeccoB auddy3unu, 0OYCIOBICHHOW HIMPOKHUMHU HIIEKTPOHHBIMU Iy4YKaMU B
OJTHOPOJHBIX  MOJYMPOBOJHUKOBBIX  MumieHsx  // IloBepxHocT.  PeHTrenosckue,
CHHXPOTPOHHBIE U HEUTpOHHBIE HccnenoBanus. — 2022. — Ne 10. — C. 88-92.
4. Typrtun J1.B., CrenoBuu M.A., Kanmanosuu B.B. O npuioxeHuu KauecTBEHHOW TEOpUHU
nuddepeHMaIbHBIX  YpaBHEHWH K OJHOW 3ajade Tersomaccorepenoca // M3Bectus
CaparoBckoro  yHuBepcutera. Hosas cepus. Cepus: Marematuka. MexaHuKa.
Wudopmaruka. — 2023. — T. 23, Bem. 1. — C. 48-57.
5. Mikheev N.N., Stepovich M.A. The Energy Spectrum of Electrons Passing through Film
Targets and some of its Applications to Electron Beam Engineering // Materials Science and
Engineering B. Solid State Materials for Advanced Technology. — 1995. — Vol. B32, Nos. 1-
4.—-P.11-16.

168


mailto:turtin@mail.ru

OnpepeneHue cnenoB Al 1 30no0Ta B XxpoMmutcoaepx aLimx
nopoaax: aHarMTU4YeCcKue acneKkTbl peleHUa reoXMmMmM4Yeckmnx 3agay

Tromiwonnuk O.A., Habuynnuna C.H., Kybpakosa U.B.

Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccuiickot
axademuu Hayk (TEOXHU PAH), e. Mockea

NMlab@geokhi.ru

Pacnipenenenne DIII" u 30710Ta B XpOMHUTax XapaKTepU3yeT YCIOBUS (POPMHUPOBAHUS
TUTATUHOBBIX MECTOPOXKICHHA M MMEeT OOJIbIIOe 3HAYEHHUE ISl PEUICHHS TeOXMMHYECKHX
po0JieM, CBS3aHHBIX PYJ1000pa30BaHUEM.

EnvHCTBEHHBIM  METOJOM, OO0ECIEUMBAIONINM ONpEACICHHE BCEX DIIEMEHTOB
MIJIATUHOBOW IPYyIIIbI HA YPOBHE CJEAOBBIX coaepxkanuid, sisiercss MC-MUCII.

Omnpenenenne Ol B XpomuTax 3arpygHEHO THpoOiIeMaMu TpPOOOTOATOTOBKH,
00yCIIOBJICHHBIMU CBOMCTBAMH TYTOIUIABKOM MaTpHIIbI, KOTOpas 10 KOHIIA HE PAaCTBOPSETCS
naxe npu npooupHoi wiaBke Ha NiS, 1 HeoOXoauMOCThIO yeTpaHeHuss MC-HaloXeH i pu
JNeTeKTUpoBaHWU. HaMu B MOJEIBHBIX HSKCIIEPHUMEHTaX MOKA3aHO, YTO OINPEACNICHUIO B
pacteopax *°Ru, %2 Ru 1°?Ru u 1Rh memaer npucyrcrue xpoma.

C uwmenpio oOecriedeHHs] KOJIMYECTBEHHOTO IE€peBelleHUs 00paslloB B pacTBOp,
BbiieneHuss OIIIT u oTAeneHuss MeEIIAIUX ONPECIICHUI0O MAaTPUYHBIX KOMIIOHEHTOB
anpoOHpoOBaHbl M3BECTHBIE CXEMbl, OCHOBAaHHbIE Ha YyAalleHUH Xpoma: 1) pasnokeHue B
XJIOPHOM M CEPHOM KUCIIOTaX, C MOCIEYIOENH OTTOHKOM XpOMa B BUJIE XJIOPUCTOIO XPOMMJIA.
DTOT c1ocod Mo3BOJISIET TOHU3UTh COJIEP)KaHue Xpoma B oopasiie ¢ 29% no 1,26%, Ho moce
yAaJeHus] MaTPUYHBIX KOMIIOHEHTOB Ha KaTHOHOOOMEHHOH cMmoiie Ky-2 B pacTBope ocraercs
4acTh XpoMa, MEIIAloIas ONpelelIeHUIO POIMs, a MPAKTUYECKU BECh PYTEHUU Tepsercs. 2)
[lpy KWCIOTHOM pa3ioKeHHH o00pasnoB ¢ mocuenyroumM normiasieHneM ¢ NaxO; u
KaTHOHOOOMEHHOM OT/AEJICHUEM XpoMa U JPyTUX MaTPHUUHBIX 2JIEMEHTOB YAA€TCs ONPEAEIUTh
OIII" mpu conepxanuu Cro03 He 6omee 2-3% [1]. Kpome Toro, B JTaHHOM Citydae HeoOXouma
JIOTIOJIHUTEJIbHASL OUUCTKA PAaCTBOPOB OT LUPKOHHUS, MEIIAIOIIEr0 ONPEAEIICHUIO NaJlIaausl.

[Ipennoxkena cxemMa  aHanmM3a, KOTOpas  BKJIIOYAeT  CIUIABJIEHUE  MIPOObI
xpomutconepxameit mopoasl ¢ NaxO2, mnepeBeneHue cojeil B XJIOpUAHYIO (opmy,
COOCaX/IEHUE TMIPOKCUIA XpOMa ¢ KapOOHATOM MarHusi ¢ MOCJIEAYIOLUM OT/IEJICHUEM OCaIKa.
[TomyuuBIIMICS PacTBOP OYMINAIM OT MAarHUSl M HATPHsS Ha KaTHOHOOOMeHHOH cmone Ky-2.
O06pa3yroiuecs pu ’TOM pacTBOPBI HE COIEPIKAT XPOM, JKEJI€30, AIFOMUHHM, IUPKOHUH U psJ
JPYTUX MEIIAIOIINX 3JIE€MEHTOB.

bubnuoepaguueckue ccoliku
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O HarpeBe MULLUEHU 3NIEKTPOHHbLIM MY4YKOM U NOTEPSIX IHEPrum
Ha u3ny4eHue, KOTOpoe UAET U3 MULLEHU B BaKYYMHYIO Kamepy
3N1eKTPOHHO-30HA0BOIO YCTPOMCTBA

Dununnoe M.H.*, Cmenoeuy M.A.?

Y Unemumym obweii u neopeanuueckoii xumuu um. H.C. Kypnaxosea PAH, 2. Mockea
2Kanyaccxuii 20ocyoapemeennuiil ynusepcumem um. K.9. Iuonxosckozo, 2. Kanyea
mn@filippov.org.ru

[Tpu narpeBe oOpasla MEKTPOHHBIM 30HJIOM IUIOIIAAb MMOBEPXHOCTH, TEMIIEpaTypa
KOTOpPOM 3HAaYMMO OTJIMYAETCS OT MCXOJHOM, COCTaBJIIET HECKOJBbKO KBaAPATHBIX
MHUKpPOMETPOB, 2 MAKCUMaJIbHbIE 3HAUYEHUS TEMIIEPATYPbl MOTYT COCTaBIISITh HECKOJIBKO COTEH
rpaagycoB — cMm. [1-4] u gurepatypy Tam ke. PaccuMTaHHBIE 3aBUCHMOCTH TEILJIOBOM
MOIIIHOCTH, YHOCHMOM B BaKyyM H3JIy4YE€HHUEM dYepe3 IUIOMAIKH 5 X 5 MKM, 2 X 2 MKM H
1 x 1 MKkM OT aOCONIFOTHOM TemIepaTyphl ATON IUIOIMIAKU MPUBEIEHBI Ha pucyHke. OOpazel
CUMTAJICS aOCOJIOTHO YEPHBIM TEJIOM, YTO COOTBETCTBYET MAKCHUMAaJbHOW H3IydaTeIbHON
crocobHoctu. ['opusontanbHas nuHusS npu 0,02 MBT Ha 3TOM pHCYHKE COOTBETCTBYET
MOIIIHOCTH, paccerBaeMoil B 00pasiie 3JeKTPOHHBIM 30HAOM c 3Heprued 20 k3B mpu Toke
1 HA. Kak BUJHO U3 IPEJICTABICHHOTO PUCYHKA, MOIIHOCTh, YHOCUMAs U3ITy4YE€HUEM JJOCTUTAET
3HauUEHUs MOJBOJANMOM 30H0M TOJIbKO Ipu TemnepaType okosno 1900 K. Takue temmneparypbl
yaiie BCEro HECOBMECTHUMBI C YCTOWYHMBOCTBIO
BT oOpasiia. [Ipu MEHBIIINUX 3HAYCHMSIX
ol / | TEMIEpaTypbl, OOBIYHO  HAOMIOAAEMBIX B
YCIIOBHSIX PEHTT€HOCHIEKTPAIBHOIO JIEKTPOHHO-
{oms 30H]I0BOT'O MHUKpPOaHaIN3a, OXJIAXKICHUE
aHAJIM3UPYEMOIO0  MHUKpoOObeMa 3a  CHer
100 M3JIy4CHHs C MOBEPXHOCTH MHUILICHU HE SBJISCTCA
S.a™ 2 MM X2 W00 3HAYUMBIM (PAKTOPOM.

L. HUccneoosanue evinonHeno 3a  cuem
epauma  Poccuiickoco  Hayunoco ¢onoa u
Ipasumenvcmea Kanyscckou oonacmu Ne 23-21-

10069, https://rscf.ru/project/23-21-10069/.
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BnusHue HaHOpPa3MepHbIX MIOHUTOB HA AaHANUTUYECKUN CUTHan
aTOMHOMN 3MUCCUUN B CNEKTPOMETPUN C UHOYKTUBHO CBA3AaHHOMU
nnasmom

Xamuzos P.X.2, Jloneonocos A.M. L @oxuna O.B.%, Konomununa H.K.*

YUnemumym ceoxumuu u ananumuveckori xumuu um. B.M. Bepnaockozo Poccuiickoii
axademuu Hayk ('EOXHU PAH), 2. Mockea

2Hayuno-npouzeoocmeennoe npeonpuamue AO “HIIIT” Paouii”, 2. Mockea
khamiz@mail.ru

H3BecTHO, UTO cTa0MIBLHO BhICOKMI aHanuTnueckuii curaan B ADC-UCII nocturaercs
IpH YMEPEHHBIX KOHICHTpanusax Kuciotel (dame, 0.1-0.5 M HNO3) B ananm3upyemsbix
npo6ax. IIpu HeZOCTaTOUHOM €€ COEePKaHUK B PaCTBOPE MOXKET HapyIIaThCsl CTAOMIBHOCTD
(GopM Hax0K/I€HUSI AHAIUTOB, B TOM YHCJIE 3@ CUET IT'MJIPOJIN3a U COMIyTCTBYIOLIUX MTPOLIECCOB.
OKcliepUMEHTallbHbIE MCCIIEJOBAHUS HAa COBPEMEHHBIX NpPUOOpax, NpoBeneHHblE Uit 45
9JIEMEHTOB KAaTMOHHOM NPUPOJbI B CHELMAIBHO INPUTOTOBIEHHBIX OJHOKOMIIOHEHTHBIX M
CMEIIaHHbIX PaCTBOPAaX ¢ CYMMapHbIMU KOHLEHTPALMSIMHU KUCIOThI B aHAJIM3UPYEMBIX Tpodax
10* — 107 r-M0J1b/71 OKA3BIBAIOT, YTO BEIMYNHA AHATUTUYECKOTO CUTHANIA MOYKET CHHUKAThCS
B 3-5 pa3 HO CpPaBHEHUIO C COOTBETCTBYIOIIMMH BEJIMUYMHAMM IPU aHajIM3e Mpod ¢
koHneHTpanuei B Hux 0.1 M HNOz.

Jlo6aBka B aHaIU3UpyeMble MPOObl MUKPOKOJIMYECTB HAHOPA3MEPHOIO0 KaTHOHMTA
JeJlaeT AHAIUTUYECKUM CUTHAJl AaTOMHOM HMHCCHM TOCTOSIHHBIM UM PaBHBIM  WJIU
IPEBBIIAIOIIMM HauOoJblIee €ro 3HAaueHUWEe IMpU ONTUMAJIBHBIX YCJIOBUSX aHaJIU3a
pactBopoB|[1]. [Ipeanaraemsrii moaxo1 BECbMa IPOCT B pealin3alliu: B IPOOy, MO1aBaeMyIo Ha
paciblUIeHHEe, JO3UPYIOT YPEe3BbIYAHO Majloe KOJIMYECTBO T'MIPO30Jis INTyOOKO OUHMIIEHHOTO
HaHOPAa3MEPHOTr0 KAaTHOHOOOMEHHHKA B BOAOPOAHOM (popme. B mpexene B mpody oopemom 10
MJI IO3UPYIOT 2 MI' KATUOHMTA, a UMEHHO: B 9.9 Mi1 ipoOsI nobasistor 100 MK ruapo3ois,
CoJIeprKallero HAHOKAaTHOHUT B pacueTe Ha KOHLIEHTPALMIO (YHKIIMOHAIBHBIX TPy, PaBHYIO
80 wMMouns/m). HccnenoBanust Takke TIOKa3ajdd, 4YTO IPUTOTOBJICHHBIE NPOOBI ¢
HAHOKaTHOHUTOM, B OTJINYHE OT OOBIYHBIX MPOO, MOXKHO XPAHUTh B TEUEHHE HECKOJIBKUX
MECSI1IEB, IIPU 3TOM YMUCCUOHHBIN CUTHAI OCTAETCsl CTAOMIIBHBIM U BBICOKUM.

[Ipennoxkena maTemaTuueckas MOJENb CTAOWIM3AIMKM aHATUTUYECKOIO CHUTHAllA U
MOBBIIIIEHUS YyBCTBUTEILHOCTH aTOMHO-IMHCCHOHHOTO aHAJIN3a, OCHOBAaHHAsI Ha (PU3MUYECKUX
MPEICTABJICHUSIX 0 HOHOOOMEHHOM COPOIIMH aHAJIUTOB.

bubnuoepaguueckue ccolnku
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MUcnonb3oBaHue okucneHHoix YHM agna UCI-MC onpegeneHus P33
B reosiorm4eckux oobpasuax

Xnyonesa A.Q., 3axapuenxo E.A., Kunxuna A.B., /locaoxun /{.H., Tropun /[.A, Konomos B.I1.
Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccutickou
axademuu Hayk ('lEOXH PAH), 2. Mockea

717nasta34@gmail.com

Onpenenenne peaKo3eMeNbHbIX 371eMEHTOB (P33) B ylIbTpaOCHOBHBIX FOPHBIX IOPO/IaX
3aTpyHEHO TeM, 4TO UX coaepxkanue MeHee 107 % 1 4yBCTBUTENLHOCTH HHCTPYMEHTATBHBIX
MeronoB, gaxe Takux kKak MC-UCII, uactro nemoctarouHo. Bo3moxkHoe pelieHue
poOJeMbI-BKIIIOUEHUE B MPOLENYPY aHalIM3a CTaJUU IPEIBAPUTEIBHOTO COPOLMOHHOIO
KOHLEHTPUPOBAHUSA C MHCIIOJNb30BAaHUEM YIVIEpOAHBIX HaHomarepuanoB (YHM). MHx
UCCIICIOBAaHUE B KaueCTBE COPOSHTOB MPEACTaBIIECT 3HAUUTEJIbHBIA MIPAKTUYECKUN MHTEpEC,
T.K. aus Bcex YHM, obGnamarommx pasnuvHbiMH (popMaMu ¥ (U3UYECKUM CBOWMCTBAMH,
XapakTepHa OoJibIlasi yJelbHasl IOBEPXHOCTh U BBICOKOIOPHCTas CTpyKTypa. M3BecTHO, 4TO
OCHOBHBIM MEXaHU3MOM COPOIMOHHOTO u3BieueHus: P30 sBuseTcs KoMIuleKCOoOpa3oBaHUE
HMOHOB METAJUIOB € KAPOOKCHIIBHBIMU U IPYTUMHU KHCIOPOCOACPKAMMHU (PYHKIIMOHAIBHBIMU
rpynnamu (®I'), npucyrerByroumu B YHM. Yeennuuts konuuectso @I, a, cnegosarensHo,
1 3¢ (HEKTUBHOCTb U3BJICUCHUSI SJIEMEHTOB, MOXKHO ITyTeM okucieHuss Y HM Heopranndeckumu
KHUCJIOTaMU WJIM CMECSIMU KUCJIOT.

Jis 1ojyyeHHs OKHCIIEHHBIX HAHOMATepHajoB MCIOJb30BAIM LMJIMHAPUYECKUE
KOpPOTKHE yriepojaHble HaHOTpyOku “G-183” wu  me3omopucteiii  yriaepox MIIM
("HanoTexIlentp", Tam60B). [Ipouecc okucnenus “G-183" u xapakKTepUCTHKU MOTYUCHHBIX
OKHCIIEHHBIX (hOpM HAHOTPYOOK mpuBeneHs! B padore [1]. B manHoii pabote ObUI0 MPOBEICHO
okucnenne MIIM, yzaenbHas MOBEepXHOCTh KOTOporo B 10 pa3 npeBblIacT yAEIbHYIO
NnoBepxXHOCTh HaHOTPYOOk G-183. [{ns okucnenusix gopm YHM nonydeHbsl cpaBHUTENbHbBIE
JAHHbIE O CTPYKTYype, XUMHUYECKOW YHCTOTE, KOJNYEeCTBE (DYHKIMOHAIBHBIX M JOJIU
KapOOKCUJIBHBIX TpyHI B HUX, a TaKkKe JaHHble O COpOLMOHHOW EMKocTH. OLeHKYy
COpOLIMOHHOM cTOCOOHOCTH MPOBOAMIN Ha CTaHIAPTHBIX pacTBOpax i rpaayupoBku ICP-
MS-68A-100 Solution A u B.

Tabn.1 Ycnosus okucnenus u cooepacanue hYynkyuonaivrolx epynn 6 YHM

YHM Syn, M¥r. | Ycnosus okucnenus | Ceymar rp.» MMOIB/T | Craps. rp, MMOJIB/T | EMKOCTB La, Mr/r
G-183 | 3000-3200 | HNOgz(xoH.), 95- 11 1,0 83
MIIM =270 105°C, 8 u. 7,1 6.9 95

Ha mnpumepe crangapTHoro o0pasua yJIbTpaOCHOBHOM TopHOM moponasl /IBM
(mampHEeBOCTOUHBIA MelMeunT, S0 mr) ¢ conepxkanuem MgO no 30%, P32 0,09-18 wmxr/T,
OLICHEHAa BO3MOXHOCTb HCIOJB30BaHUs OKUCIeHHBIX YHM mpu ompenenennn P30 B
reosiorndeckux obpasmax. CopOruonHoe m3Bnedenne P33 mpoBoamim B pactBope ¢ pH 2,
BpeMsl KOHTaKTa copOeHTa 1 mpoObl 2 yaca. DIeMEHTHI ONpe eI Ha KBaJAPyIOJIbHOM Macc-
cnektpomerpe X Series Il (Thermo Scientific) B pacTBopax mocie KUCIOTHON MUHEPATU3AIII
copOenTa B MuKkpoBosiHOBOM cucteme (MARS-5, CEM).

[Tonyuennbie pe3yabTaThl TMOKa3aldW, 4YTO OKucieHHble YHM wmoryt ObITh
UCIIOJIb30BaHbl Ul pa3pabOTKU MeToAMK ompeneneHus P3D B reojormueckux oOpasmax
Pa3IMYHOTrO THUIIA.

bubnuoepagpuuecxue ccoiiku
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AHanUTN4YeCKUM KOHTPOIb Nnpouecca NoslyYeHns YNCTON CYpPbMbl
cneKTpanbHbIMU MeToA4aMMm

Lvicankosa A.P.12, I ycenbHUKo8a T2 Ilemposa HU!

Y Uncmumym neopeanuyecxoii xumuu um. A.B. Huxonaeea (HMHX CO PAH), 2. Hogocubupck
2 Hogocubupckuti HayuoHaIbHbLI UCCIe008AMeNbCKULl 20CYOaPCIMEEHHbLI YHUGepCUmen,

2. Hosocubupck

alphiya@yandex.ru

CyppMa BBICOKOH UHCTOTBHI HCIIOJIb3Y€TCSI B KadecTBE JOHOPHOH J00aBKU MJIs
JIETUPOBAHUsI TepMaHusd U KpeMHus. [lomynpoBogHUKOBBIE MaTepHaibl Ha OCHOBE CYpPbMBbI
AlISb, GaSb u InSb npumensitorcs B npousBojicTBe MK-meTekTopoB, MOM0B M JAaTYMKOB
Xomna. Cenenunp (Sb2Ses) u gpyrie HHTEpMETAIUTMYECKUE COSTUHEHHSI CYPbMBbI HCITOIB3YIOTCS
B ()OTOJIETEKTOPAX, OaTapesix, ycTpoiicTBax namsaTH U T.4. Kak coOcTBEHHBIH 1TOTyIPOBOAHUK,
XapaKTEepU3YIOUIUICS MPEBOCXOAHBIMU JJIEKTPUUYECKMMH CBOWCTBAMH, TEJUIYPHJ CYpbMBbI
(Sb2Tes) mmpoko mpuMeHsieTcss B Ka4eCTBE HH3KOTEMIICPATYPHOTO TEPMOAICKTPUUECKOTO
MmaTtepuana. Ha cBoiicTBa M KadecTBO (YHKIMOHAJIBHBIX MaT€pUaIOB Ha OCHOBE CYpPbMBbI
BJIMSIIOT IPUMECHBIE 3JIEMEHTBI M YPOBEHb UX KOHIIEHTPALUH.

JInst 1puMEHEHHsT CypbMbl B IIOJYNPOBOJAHMKOBOM M  DJIEKTPOHHOM TEXHUKE
coJiep’KaHue TEXHOJOTHUYEeCKH-BaXKHBIX MpuMeceit Ag, As, Au, Bi, Cd, Cu, Fe, Mg, Mn, Na, Ni,
Pb, S, Se, Si, Sn, Te, Zn He momkHO mpesbimath n x 10°- n x 10~ mac. % [1]. Crmcok
KOHTPOJHMPYEMBbIX INpUMecel M ypOBEHb U3  COJEpXKaHMUsA  OINpeNeNsioT  BbIOOp
MHCTPYMEHTAJILHOTO METO/a aHanu3a. KoHTpoJb cTeneHn YuCTOThl METAJIOB 11€J1€CO00pa3HO
IPOBOJIUTH C MOMOLIbI0 MHOTO3JEMEHTHBIX METOJUK aHajau3a, 00ecleyMBaIOIUX HU3KHE
npezensl 00HapyKEHHs SJIeMEHTOB-TipuMecei [2, 3].

JUis  OnepaTuBHOTO AHAINTUYECKOTO KOHTPOJIL TEXHOJOTHUHM IOJyYEHUS] YUCTOMN
CYypbMbl pa3paboTaHa METOJUKA MHOIO’JIEMEHTHOTO aTOMHO-3MHCCHOHHOIO aHajiu3a C
UHAYKTUBHO cBsi3aHHOM mnazmoir (ADC UCII). BpiOpanbl aHaTUTHYECKHE JHMHUU
OTpeeIEMbIX 3JIEMEHTOB C HAMMEHBIINMH CHEKTPAJIbHBIMU BIUSHUAMU. 3ydyeHo BnusiHue
KOHIIGHTPAallMM MaTpUYHOrOo KoMmHoHeHTa (oT 5 g0 40 r/m) Ha aHaIMTUYECKUE CUTHAJIBI
arieMeHTOB-ipuMeceil. M3MeHeHust yciioBuil BO30yXKIEHUS B IUIa3Me€ IMPH Pa3IMduHOM
COJlep’)KaHUU CypbMbl B pacTBope u pasHoil Mmomuoctd MCII onenmnm ¢ nomombro
KOMIUIEKCHOTO  TOKa3aTensl KecTKOCcTU. [lokazaTenb KECTKOCTH pPacCUUTHIBAIM 1O
OTHOIIEHUIO UTHTEHCUBHOCTH MOHHOH JIMHUM MarHusi K aTOMHOM JIMHUU. Y CTaHOBUIH, 4TO 40
I/ CyppbMBl B aHAJU3UPYEMOM pACTBOPE CHMXKAeT IOKa3aTelb >KEeCTKocTH a0 5%.
[TpaBuiibHOCTH pa3pabOTaHHON METOJIMKHM TOATBEPXKIACHA JKCIHEPUMEHTOM «BBEAECHO-
HalJICHO» U CPABHEHHMEM C PE3yJIbTaTaMH, MOJYyYEHHBIMU HE3aBUCUMBIM METOJOM — aTOMHO-
a0COpOIMOHHOM CIEKTPOMETPUEH C DIEKTPOTEpMHUYECKON aTomu3anuen. I[lpemnoxkeHHas
ADC UCII metonuka aHanus3a CypbMbl IO3BOJIIET ONPENEIATh 58 2IEMEHTOB-IIPUMECEH ¢
npenenamMu obHapyxerus n X 1077-n x 10 mac. %.

bubnuoepaguueckue ccolnku
1. TOCT 1089-82. Cypsma. Texuuueckue ycinoBus. Meronsl aHanuza. M.: M3n-Bo
cranmaptos, 2002. C. 1-8.
2. I'ycenpuuxoBa T.4., LipirankoBa A.P. // Heoprannueckue matepuansl. 2021. T. 57. Ne 4. C.
429-436.
3. Jlynmosckas O.B., IlpirankoBa A.P., Opnos H.A., fAuynoB ®.B. // Heopranmueckue
matepuaisl, 2022, T. 58, Ne 9, ctp. 1024-1032.
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OnpeneneHue hopM BXOXAEHUA NNaTUHbI B KaTanu3aTopax
Ha OCHOBe OKCcuAaa antMUHUSI METOAOM
peHTreHohnyopecLeHTHOro aHanusa

Yyoapos B.M.t, @unkenviumerin A.JLY, CropHnuxosa CASZ Ilookopwimosa A.A?

Y Unemumym 2eoxumuu um. A.IT. Bunozpadoéa CO PAH, 2. Upkymck

2 Hpxymckuii 2ocyoapcmeennwiii ynusepcumem, 2. Upkymck

3 Upxymckuii nayuonanbuwlil uccnedosamensckuti mexuuyeckutl yHueepcumem, 2. Upkymck
chubarov@igc.irk.ru

AKTUBHOCTh IUIATMHOBBIX KaTaJM3aTOPOB, HUCIOJb3YEeMBIX Jis pudOpMHUHTa
OCH3MHOBBIX (pakuuii He(TH, 3aBUCHUT KaKk OT pa3Mepa YacTHIl IUIATHHBI, KOTOpBIC
IPEICTaBIAIOT cOO0M MaoJIMraHHbIe KJIACTephl (CUCTEMbI U3 HECKOJIBKMX aTOMOB MeTalla ¢
Pa3IUYHOM CTENEHBIO OKUCIICHUS IUIaTUHBI), TaK U OT KOJIMYECTBA €€ MOHHBIX GopM. MeTon
PEHTIeHO(UIyOPECLIEHTHOTO aHalu3a IIMPOKO HMCIOJb3YeTCs JUIsl ONpPEesICHUs] COJepKaHUs
AaKTHUBHBIX JJIEMEHTOB KaTaiu3aropoB. Ha mapameTpbl HEKOTOpPBIX 3MHCCHOHHBIX JIMHUI
PEHTI'€HOBCKOTO CIIEKTpa OKAa3bIBAIOT BIMSHHE OCOOEHHOCTH XUMMUYECKOW CBS3HM, UTO
MO3BOJIIET UCIOJIb30BaTh ATOT METOJ TaKXkKe Ul OLIEHKH BAJIEHTHOI'O COCTOSIHMSI SJIEMEHTOB.
B nannoit pabote npeanoxkeH crnocod oUeHKH (GOopMbl BXOXKIEHH MIATHHBI B KaTalu3aTopax
Ha OCHOBE OKCHJa aJIOMUHHUS IO MHTEHCUBHOCTAM JIMHUN L- nu M-cepuil peHTreHOBCKOTo
SMHUCCHOHHOTO CIIEKTpA.

W3mepenust crnekTpoB ObUIM BBIIOJHEHbl C IOMOILIBIO BOJHOJUCIEPCHOHHOIO
pentreHoduryopeciienTHoro crekrpomerpa S4 Pioneer (Bruker AXS, Tepmanus). s
aNMpPOKCUMAIIUN CHEKTPOB HCIONB30BaIHM TceBno-pyHKIMI0 DoirTa, MpencTaBisoNIyIo
co0oii muHeliny1o komOuHaiuio Gynkuumii ['aycca u Jlopenna. UyBcTBUTEIbHBIE K XUMHUYECKON
CBS3M IapaMeTpbl, a TaKXKe YCJIOBMSI MX HU3MEpPEHUs ObLIM BbIOpaHbl C MOMOILIL 00pa3LoB
MeTanmdeckoro miaruaHoro aucka (Pt%) m o6pasmna terpaxmoprmatunata kamus Ko[PtCla]
(Pt""). CooTHONTeHNs MHTEHCHBHOCTEH MaleKo PacroN0KEeHHBIX B CHEKTpe JIMHHUM, a TaKkke
HEKOTOpbIX JUHMHA L-cepum cnektpa muatunbsl (LB2/LPi1, LPase/LP1) cnabo monsep:keHbI
BIUSHUIO XMMHMUYECKOM CBSI3M, OJHAKO Ui HW3MEpPEHHBIX OOpa3loB OTHOILEHUE
unTeHcuBHOcTel nuHUM PtLoz (9.365 xoB) u PtLou (9.447 x3B) otnuuanoce Ha 10%);
OTHOIIEHHE UHTEHCUBHOCTEN, N3MepeHHBIX B NuKe (2.049 k3B) u Ha ckione (2.044 x3B) nunun
Moy 2 ormganocs Ha 25%.

OTu OTHOLIEHUS OBUTM PAaCCMOTPEHbl B KAUeCTBE aHAJIMTUUYECKOTO Iapamerpa IMpHu
aHanmu3e o0pa3loB KaTalM3aTOPOB HAa OCHOBE OKCHJa aloMuHuUs mpousBoactBa OAO
«AHrapckuil 3aBoji KaTaliu3aTOPOB U OPraHMYECKOro cuHTe3a». M3ydaemble oOpasibl
KaTaJIn3aTOPOB MPEACTABISUIN co00H MOPOIIKU ¢ coaepkanueM miuaTuubl 0.29-0.39 % macc.,
KOTOpbIE TOTOBWJIM IPECCOBAHHWEM CO CBSI3YIOIIMM BEIECTBOM Ha IMOJJIOXKKE U3 OOpHOI
kucnotTel o yeunueMm 100 xkH. M3mepenHoe oTHOmEeHHe MHTEHCHBHOCTEN nuHMA PtLoz n
PtLou nmst 7 oGpasiioB katanu3atopoB coctaBmio 0.1444+0.0013, aro Ommke K 3HAUCHUTO IS
MeTanaeckoi mnaTuHsl (0.145), yem k 3HadeHuto ans TerpaxiopruiatuHara kamus (0.131);
COOTHOILIEHNE HHTEHCUBHOCTEN, U3MEPEHHBIX Ha CKJIOHE U ke JiuHuu PtMaua, 2 (0.45740.006)
B Karajmu3aTopax Takke ONke K 3HaueHWIo A MeTammdeckoi ruatuabl (0.463), yem k
3HaYeHHIo JUIs TeTpaxiopruiatuHata kamus (0.339). B u3ydeHHbIX KaTanu3aTopax MJiaTHHA
HAXOJMTCS TIPEUMYIIECTBEHHO B hopme 6rm3Koii k PtP,

Hccnedosanue svinonneno 3a cuem epanma Poccutickoco nayunoco gonoa Ne 23-23-
00449, https://rscf.ru/project/23-23-00449/») ¢ ucnoavzosanuem obopyoosanusi Ilenmpa
KOJLIEKMUBHO20 NONb308aHUs « 30monno-eeoxumuueckux uccreoosanuiiny UI'’X CO PAH
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OnpeneneHue chopM BXOXAEHUA Nannaaus U NnaTuHbI
B KaTayrimsaTopax Ha OCHOBe oKcuaa anioMUHUs
peHTreHodnyopecueHTHbLIM MeToAO0M

Yybapos B.M., @Qunxenviumetin A.JL>
YUnemumym eeoxumuu um. A.I1. Bunoepaoosa CO PAH, Hpxymck
2 Uprxymexuii 2ocyoapcmeennbiii yuusepcumem, Upkymex

KaranuzaTtopsl Ha OCHOBE OKCHIAa ATIOMHUHUS, COACPXKAIINE METAJUIBl TUIATUHOBOU
TPYMNIIBIL, B TOM YHCIE IUIATHHY W TAUIAJWN, IUPOKO HUCIONB3YIOTCS B XUMHUYECKOW W
HEPTEXUMHUYECKOW MPOMBIIIICHHOCTH. CBONCTBAa KaTajau3aTOPOB OINPENENAIOTCS KaK HX
AJIEMEHTHBIM COCTaBOM, TaK M (popMamMH BXOXKICHUS JIEMEHTOB. PeHTreHO(ITyOpeCieHTHBIH
METOA ITIOMUMO TpaI[HHHOHHOﬁ 3aa4yu onpCaCJICHUA BaJIOBOI'0 COCTaBa pas3JIMYHbIX O6’beKTOB
(B TOM YHCIIE KaTaJIM3aTOPOB), MO3BOJIIET UCCIICIOBATh OCOOCHHOCTU BIIMSIHUS XHUMHUYECKON
CBSI3M HAa HEKOTOPbIE NTapAMETPhI CIEKTPAIbHBIX JUHUH (3HEPruto, POpMy, UHTEHCUBHOCTD). B
JUTEpaType OIMHUCAHBI MPUMEPbl H3YyUYCHHsS] SMHCCUOHHBIX PEHTICHOBCKHX CIIEKTPOB IS
HUCCIICO0BAaHUA q)OpM BXOXACHUWA IJIATUHBI U ITAJUIaJIUs B MCTAJJIaX U HCKOTOPBIX COCAUHCHHUAX
STHX 3JEMEHTOB (Kak NpaBWIIO, KOMIUIEKCHBIX cOJIsiX). B maHHOW pabote wucciienoBaHa
BO3MOXHOCTb IPUMCHCHUSA peHTFeHO(bJ'IyopCCIIeHTHOFO METOAa IJId OLICHKHU CpOpM BXOXKICHUA
TUTATUHBI ¥ TAJIAIUS B KATAIM3aTOPax Ha OCHOBE OKCHUIA ATFOMUHUS, 2 UMCHHO OTIPE/ICICHUS
(dbopMBI diTeMeHTa (METaJlJI MITH €T0 KOMIUIEKCHOE coeIMHeHUe). 11 00pa3ioB METaUTMYECKUX
naJUTausl U IUIATHHBI, KX COJICH U 00pa3loB KaTain3aTtopoB npou3BojcTBa AO «AHrapckui
3aBOJI KATAJIM3aTOPOB U OPTaHUIECKOTO CHHTE3a» H3yUeHbI COOTHOIICHHs inHul K- n L-cepun
PEHTTC€HOBCKOTO SMUCCHOHHOTO CIIEKTPa KaK MOTEHIIMAIbHBIC aHATUTHYCCKHIE ITApaMeTPhl IPU
onpezaeeHuu GopM BXOXKICHUS HICMEHTOB.
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BO3MOXHOCTU CIEeKTPOMETPUYEeCKUX MeTOAO0B aHanusa
npu onpeapesreHnn 3AarfieMeHTHOro cocrtaBa paCTeHMVI

Lllabanosa E.B., Bacunvesa U.E., 3ax A.A.
Hucmumym eeoxumuu um. A.I1. Bunoepadosa CO PAH, 2. Upkymck

shev@igc.irk.ru

DJEeMEeHTHBIN COCTaB PACTeHUU, MPOU3PACTAIOUINX B JUKUX WUIU KOHTPOIHPYEMBIX
YCIIOBHSX, SBIISICTCA OTPAKEHUEM COCTOSIHUS OKpY KaroIiel ux cpeabl. B cBsi3u ¢ 3TUM aHanm3
pacTUTEIbHBIX MATepUATIOB HEOOXOIUM IPU FKOJIOTHUYECKOM MOHUTOPUHIE, aHATUTHUYECKOM
KOHTpOJIE TNPOJYKTOB NHMTAaHUS M JICKAPCTBEHHOTO CHIPbS, a TaKKe OMOTCOXMMHYECKHX
MOMCKaX MOJIE3HBIX UCKOMAEMBIX.

Haubonee 4acTo MCMONB3yEeMBIMH JJISI 3TOTO AaHAIUTUYECKUMHU METOAAMU SBIISIOTCS
MHOTO2JIEMEHTHBIE M IPOU3BOJAUTENbHBIE, TaKHE KaK  PEHTreHO(IIypecLeHTHas
cunekrpoMerpust (POC), Mmacc-ciekTpoMeTpus ¢ UHIYKTUBHO cBa3aHHOM miazmoi (MC-UCII),
ATOMHO-3MUCCHUOHHAsI CIEKTPOMETPHUSI C IYTOBBIM pa3psaIoM / WHIAYKTHBHO CBSI3aHHOMN
wiasmoii / mazepom (ADC-IAP, ADC-UCII, JIADC), uHCTpyMEHTAJIbHBIA HEHTPOHHO-
aktuBanuoHHbIN ananu3 (MHAA) u np. PazButre coBpeMEeHHBIX HHCTPYMEHTaJIbHBIX METO/I0B
HaIpaBJICHO Ha CHIDKEHHE MEePE/IeIIOB 0OHAPYKEHUS U pacIIMpeHe CIIMCKA aHAITUTOB, a TAKKe
Ha YJIy4lIeHHe TOYHOCTU Pe3yJbTaTOB aHAIM3a MPU COKPAILICHHUH BPEMEHHBIX 3aTpar.

OnmHako BceM CyMIECTBYIOUIMM METOAMKAM TIPUCYIIE HeKas OTrpaHuYCHHOCTH,
BO3HUKAIOIIAs U3 MPHUHIUIIOB U BO3MOXHOCTEH CaMUX aHAJUTHUYECKUX METOJOB, a TaKXKe
MaJIO M3Y4YEHHOCTH DJIEMEHTHOTO W OHMOXMMHYECKOTO0 COCTaBOB pacteHuid. OTcronma
BO3HUKAIOT METOAMYECKUE MTPOOIeMbI MPoO00TOOpa pacTeHU, MEXaHUYECKOW U XUMHUYECKOI
poOOTOATOTOBKH, TOAOOpa OINEPAMOHHBIX YCIOBUN aHaln3a, BaUJAlUN METOIUK JUIS
HCCJIETyEeMbIX PACTUTEIbHBIX MAaTEPUAIIOB.

[IpaBUIBHOCTP W TOYHOCTH D3JEMEHTHOTO aHajHh3a OOLICTIPUHSITO IOITBEPKIATH
0aJaHCOBBIMU MOJEISIMHU, METOJIOM J00aBOK, aHAJIM30M CEPTU(GUIMPOBAHHBIX CTAHAAPTHBIX
00pa31oB cocTaBa pPacTEHUI M C TNOMOIIbIO PE3YyJbTaTOB, IOJYYEHHBIX pedepeHTHBIMU
aHATUTHYECKUMH MeTojaMu. JIto0oi M3 MOJIXO0M0B K KOHTPOJIO KadecTBa pe3yJbTaToB
TPYAOEMOK W/WIM (UHAHCOBO 3aTpaTeH.

Vcnonb3oBanue OanaHCOBBIX MoJENIel 3aTPyIHUTENBHO H3-32 OTPAaHUYEHUS Kpyra
OTIpeNIeNIIEMBbIX DJIEMEHTOB OJHOW METOAMKOW W TpeOyeTcss KOMOHWHAIUS aHATUTHYECKUX
METO/I0B/METOJIUK JIJIsl OTIPEIEICHUST MacCOBBIX Jojeil Oosee 30 Makpo- ¥ MHUKPOIJIEMEHTOB.
Meton n100aBOK mHpu oOmpeAereHUH OOJbllle MATH AHAJUTOB B PYTUHHOM aHAlHW3€ HE
peHTadeneH. DIIEeMEHTHBIE COCTAaBbl PACTEHUH Pa3HBIX BUJOB 3HAYMTEIHHO OTIMYAIOTCS M3-3a
UX Pa3HBIX YCIOBMH INPOU3pACTaHUs, a YHUCIO IOJHO OXapaKTepU30BaHHBIX CTaHAAPTHBIX
o0pasnoB pacrennii B Poccuu kpaitHe orpanundeHo. Kpome 3Toro, Hu OJIMH aHATUTUYECKUNA
METO/1, UCTIONIb3YEMBIH JIJIsl aHAIN3a PacTeHHUM, He MOKeT OBbITh MPU3HAH peepEeHTHBHIM.

B noxnane paccMoTpeHBl BO3MOXHOCTH MHOTO31eMeHTHBIX (PDC, MC-UCITI, ADC-
JP, ADC-UCII, JIASC) u MOHO-3JIEMEHTHBIX (CHEKTPO(HOTOMEPHH, aTOMHO-a0COPOIIMOHHON
cnekTpomerpun, MK-cnektpomerpun) METOIOB Ha MpHMEpe aHalu3a cepTU(UIIMPOBAHHBIX
CTaHJApTHBIX 0Opa3I0B COCTAaBa BOJHBIX M HAa3eMHBIX PAaCTEHUH, B KOTOPBIX 3JIEMEHTHBIN
COCTaB IpeACTaBiIeH 63-68 XMMHUYECKMMH JIEMEHTAMH, [IPUYEM OPraHWYECKHE COCIUHEHHUS
cocTaBisitoT 6osee 95 % Mac., a coepkKaHUs ICCEHLIUANBHBIX U MOTEHIUAIbHO TOKCHYHBIX
37IEMEHTOB MeHsFOTCst oT NX107° 10 N % Mmac.
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CuHTe3 1 nccnepoBaHMA HaHOpPa3MepPHbIX YacTUL, OKCUAOB XKerne3sa,
NOJly4eHHbIX B UMNYNbCHOM 3JIEKTPUYECKOM pa3psge NogBOAHOM
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® Hayuonanvnwiii uccredosamenvcxuii mexnonoauueckuii ynusepcumem « MHCuCy,
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michael-1946@mail.ru

CuHTE3 OKCHJIOB jKejie3a P MOMOTCHHON HYKJICAIlMd aTOMOB JKelie3a W KHCIopoa
OCYIIECTBIISUIM B MOJBOJHOM  TUIa3M€  AJIEKTPHUECKOTO  paspsiia MEeXIy JABYMS
Metanyeckumu sektpogamu Fe u NiCr, pacronoxeHHbBIMA B AMCTH/UIMPOBAHHOW BOJIE.
[ToapoOHOE onucaHue CXeMbl YCTAHOBKH ISl CHHTE3a MPEICTaBICHO B padoTax [1, 2].

Pasmep wactun, ux (a3oBbIi M XMMHUYECKHH COCTaB aHAJIM3UPOBAIU METOJaMHU
JIMHAMUYECKOTO pACCesiHUs CBeTa, PEHTICHOBCKOW IUQPAKIMK, PACTPOBOM AJICKTPOHHON
MUKPOCKOIIUHU, PEHTTEHOCIICKTPAIBHOTO MUKpOaHAIN3a, MECCOAYIPOBCKOW CIEKTPOCKOITUH.
MarauTHbIE CBOMCTBA YAaCTHII: yJCIbHYI0O HAMarHWYCHHOCTh HACHIIMICHUS W KOAPUUTUBHYIO
cury — usMepsiii npu 300 K Ha BUOpanMOHHOM MarHUTOMETpE B MArHHTHOM IIOJIC
HanpspKeHHOCThIo 20 kO.

CuHTe3UpOBaHHBIE MPOAYKTHI HE SIBISUIUCH OJHO(DA3ZHBIMU U TPEICTABIAIU COOOU
cMmech OkcumoB: o-Fex0s3, y-FeoOs, FesOs, o-FeOOH, NiO, Cr.0s. Kpome Toro, Ha
pPEHTTeHOTpaMMax TMPHCYTCTBOBAIN pPe(IIeKChl, XapaKTepHbIC ISl YaCTUYHO-3aMEIIEHHOTO
MarHeTuTa, a TAaK)Ke OTHOCSIIHUECS K CJIOUCTON CTPYKTYpeE.

MeTtosaMu pPEHTTeHOCTPYKTYPHOTO aHain3a H MECCOAYIPOBCKON CIEKTPOCKOIHU
MOKAa3aHO, YTO OCHOBHBIMH (ha3aMu, TUMHUTHPYIOIIUMU CBOWCTBA CMECH, SBIISIOTCS MarHeTUT
C YaCTHMYHBIM 3aMEIICHHEM HOHOB Xkelle3a noHaMu Hukels u xpoma FEOOH, e-Fe»03, a-Fe0g,
v-Fe203. Conepxkanue Takux ¢da3z u ux Mop(doyorusi omnmpeAenstoTcs CUIOW TOKa paspsja,
JUTUTEIIEHOCTBIO MPOIEcca HyKIICAIH, BIUSIONIMMHU Ha CTETIEHb 3aMEIICHUSI HOHOB XKeJie3a B
CTPYKType MarHeTuTa, a TakKe Ha pachpe/esIeHne YacTUIl TI0 pa3Mepam.

Uccneoosanus nposedenvl npu wacmuunou uHancosou nooodepxcke Poccutickozo

HayuHozo ¢onoa (npoexm Ne 23-21-10069).
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OnpegeneHue copaepxaHusa Al, Fe n apyrux KOMNOHEHTOB
B anatomute metogom PCOA

Hluxaneesa M.A., Abpamos A.B., Ileuuwes H.B.

Ypanvcruii @edepanvhwiii ynusepcumem umenu nepozo Ilpezudenma Poccuu b.H. Envyuna,
2. Examepunobype

marisha.shikhaleeva@mail.ru

Pa3paborana meromuka onpenenenus coxepxanust Al, Fe u apyrux KOMHoHEHTOB B
JTUATOMUTE C TIOMOIIBIO PEHTIeHO(IyOpeCeHTHOro0 MeTo1a aHanu3a. [lonydyeHHast MmeTouka
MO3BOJISIET OMPEICIIUTh COCTAB JUATOMUTA, IPUMEHSEMOTO B KAY€CTBE HOCUTEISI BAHAHCBBIX
KaTaJIn3aTOPOB MPU MPOU3BOACTBE KOHTAKTHON CEPHON KUCIIOTHI.

JlnaToMuUT TpencTaBIsieT CcOOOW  OCAJIOYHYI0 TOPHYIO TIOPOAY, COCTOSIIYIO
MPEUMYILECTBEHHO U3 MaHIMPEN TUaTOMOBBIX Bojopocie [1]. biarogaps cBoeit mopucToit
CTPYKType, OH Hallell IHPOKOE MPUMECHEHHE B Ka4eCTBE HOCHUTEIS KAaTaau3aTOPOB, B TOM
Yyclie BaHAJHEBBIX, MPUMEHSEMBIX B XOJI¢ IPOU3BOJCTBA KOHTAKTHOW CEPHOM KHUCIOTHI.
ATIOMUHUH 1 5KeJ1e30, BXOAIINE B COCTAB JUATOMHUTA, OKA3bIBAIOT CYIIECTBEHHOE BIMSHUE HA
KaTaJUTHUYECKYI0 aKTHUBHOCTh BaHa/IME€BON KOHTaKTHOU Macchl. [Ipu copepxanuu npumecei
Al;03 u FexO3 6osee 11 % cHikaeTcs akTUBHOCTH Kataiu3atopa rpu 420°C yxe depes 6
YacoB MMOCJIe Havajia UCTIBITAaHUuM [2]. DTO 0OBACHSIOT TEM, UTO aTFOMUHUH U jKeJIe30 BCTYMa0T
B XHMHYECKOC B3aWMOJICHCTBHEC C KaJMEM W3 aKTUBHOTO KOMIIOHCHTA KaTajam3aTopa
(V205'K2S207) u, Takum 00pa3oMm, «00eIHSIOT» ero. YeM MEHBIIE COJACP)KAHHE JTaHHBIX
npuMeceld, KOTOPOe MOXKET PETYJIMPOBATHCS, B YACTHOCTH, OTMBIBKOM, TeM 3aMeTHee P PekT
ctabunu3anuu akTUBHOCTH. COOTBETCTBEHHO, IEpe]l BBEACHHEM JMaTOMHUTAa B IIPOIECC
MIPOU3BOJICTBA, OUYEHb BAKHO MTPOBECTH KOHTPOJIb €70 XUMHYECKOTO COCTaBA.

Llenpto JAHHOTO WCCIEOBAHUS SBISUIOCH CO3JaHUE METOJUKHU OMpeelieHus
COJIepKaHUs aTIOMHUHMS, JKeJle3a, a Takke TpuHaamnatu kommoneHtos (Si, Na, Ca, Mg, Ti, P,
Mn, V, Cr, Sr. Zn, K, Cl) B o6pa3iax auatromura.

Meroanka  paspabaThiBajlacb € HCIOJB30BAHHEM  BOJIHOJIUCIIEPCHOHHOTO
cnektpomerpa ARL ADVANT’X 4200. B nponecce uccnenoBanus Obu10 NpUroroieHo 10
TPaayHpPOBOYHBIX O00pa3loB METOAOM CHHTE3a W3 WHIWBHIYAJIbHBIX BEIISCTB, ObLIa
pa3paboTaHa METOJMKa MPOOOMOATOTOBKH CIIOCOOOM MPECCOBAHUS, ObLITN BHIOPAHBI YCIOBHS
BO3OYXKICHUS M PETUCTPAIlMU aHAIMUTHYECKOTO CHTHAla IS KaXJO0ro HCCIeIyeMOro
DJIEMEHTA, TIOCTPOCHBI TPAJTYUPOBOYHBIE 3aBUCUMOCTH M OICHCHBI METPOJIOTUYECKUE
XapaKTePUCTHKU METOIHKH.

bubnuoepaguueckue ccolnku

1. TexHOD0THS KAaTaIU3aTOPOB U a7COPOCHTOB: TEKCTHI JEKIMH JUISI CTYI€HTOB CIIELIMaIbHOCTH
1-48 01 01 «Xumuueckass TEXHOJOTHUSI HEOPTAaHUYECKUX BEIECTB, MATEPHAIIOB U U3JEITHII
cneunanuzanuu 1-48 01 01 01 «TexHomOrMst MUHEPATbHBIX YI00pEHUH, cosiel u menouein /
JI. C. Emenko. — Munck: BI'TY, 2015. — 167 c.

2. I1ar. 2134158 Poccuiickas ®@enepanust, MIIK B 01 J 37/04, 23/22. Cioco6 npuUroToBieHus
karanu3atopa kouBepcun SOz B SO3 [Tekcr] / Manaesa JI. H., Mankuman B. 1. 3asButens u
narentooOaanarens Manaesa JI. H., Mankuman B. 1. — Ne 98102344/04; 3assa. 10.02.1998;
omy6u1. 10.08.1999. 9 c.
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Pa3paboTka meToAMKu onpeaeneHnst MaccoBbIX Aoneu
oKkcucynbpunaoB B MapraHuoBMCTOMN CTaNiM MEeTO40M UCKPOBOM
aTOMHO-3MUCCUOHHOMN CNEKTPOMeTpUmn

Hrybenko E.B., IIpobenxosa D.A4.2 Opexosa I0.H1, Epmonaesa T.H?
Y140 «Hosonuneyxuii memannypauueckuii kombunamy, 2. Jluneyx

2 lTuneyxuti 2ocyoapcmeennvlii mexuuyeckutl ynusepcumem, 2. Jluneyx
alyenkal3@yandex.ru

JU11 KOJIMYECTBEHHON OLEHKU YPOBHsI HeMeTauimueckux BkimoueHuid (HMB) tunos
Al,03-MnS, Al203-MnS-MgO, Al>03-MnS-CaS, Al>03-CaO-CaS, Al,03-Ca0-MgO-Cas,
YXYALAOIUX [UIACTUYECKUE CBOMCTBA CTaJIM, HCIOJIB3YETCS AJIEKTPOHHBIH MHKPOCKOIL,
OCHAIIIEHHBIH ~ IPUCTAaBKOM Uil  3JEKTPOHHO-30HJOBOIO  MHUKpPOAHAJINW3a  METOJOM
SHEProAUCIEpPCUOHHON peHTreHoBckoi criekTpoMerpuu (COM ¢ D1C). IIpogomxuTenbHOCTD
CKaHHUPOBAaHMS TOBEPXHOCTH oOpasua mpu peanusanuu COM c¢ DJIC nmns oneHuBaeMoit
mnomanau okono 200 mm? mpumepHo 13-17 uacos. IlosTomy pa3spaGoTka MeTOmMK s
JKcIpeccHOl oneHkH ypoBHI HMB ocoGeHHO akTyalnbHa.

B nacrosiee Bpemss Haubosee NepcrneKTUBHBIM ISl KOJIMYECTBEHHOIO ONpEe/ICHUs
HMB siBnsiercss MeTo HCKpOBOil aToMHO-3MUCCHOHHOI criektpomerpuu (MADC). B pabote
ucnonp3oBamu crnektpomerp ARL iSpark momenmn 8860 («Thermo Fisher Scientificy,
[IIBeiiniapusi), ocHaIlIEHHBIA TporpaMMHBIM obecriedenreM OXSAS ¢ mporpaMMHOM omiueit
Spark-DAT, mno3Bosstoieii 00padaThiBaTh CIEKTPhI SAWHHUYHBIX UCKP. OOBEMHYIO IOJIHO
okcucynbpuno ompeaensiii Ha COM cepun MIRA3 («TESCAN», UYexus) ¢ DJC
nerektopom mozenb ULTIM MAX u nporpammubiM mnaketom AZtec 5.0 («OXFORD
Instrumentsy», Aurius).

Ha mpumepe okcucynpdpuma tuma Al2O3-MnS-MgO ¢ npuMeHeHHeM TecTOBOM
cratucThki CThIOJICHTA UCCIIEI0BAHO BIMSHUE HOMEpA U KOJIM4ecTBa 00padaThIBaEMbIX UCKD,
BPEMEHM 3a/Iep>KKH M3MEpPEHHUs Ha BEJIIMYMHY aHAJIWTHYecKoro curHana. IIpemnokeno 12
pa3IMYHBIX AJITOPUTMOB ydeTa UCKp B Auana3oHe ot 1 1o 3160 uckpsl u 15 anroputmoB ydera
BpEMEHU 3aJepKku u3mepeHus: B auanazone 0 - 170 mkc marom 10-20 mxc. Haumensinme
snauenust kpurepus Crerogenta ty=0,255 (Nu=12, n=10, P=0,95) u tg=0,010 (Ng=15 n=10,
P=0,95) nmosydens! nis uckpooro okHa mupuHoit 1200 uckp (Hayano yuyera ¢ 500 uckpsl,
okoH4aHue y4era Ha 1700 vckpe) 1 BpeMeHH 3a/Iep>KK1U HHTETPUPOBAHMS 130 Mxkc.

C nmpumenenuem crangaptHbix oopasios (CO) PI' 28a, UCO 004, UCO YI2n, UCO
YT 31, UCO YT'81, UCO YI'102, UCO YI'(112-114), UCO YI'117, UCO VYI'(124-125), YT'82,
YI'88, VI'91, YI'95, C 042, COIl 50, NCS HC 11717a-(5-6) ymydIiieHsl mapaMeTpsl
rpagyupoBouHbIX (yHKIwiA a1 onpeaenenuss Mn, S, Al u Ca. BHeceHre TOMOTHUTENBHBIX
TOUYEK Ha rpaUKH MO3BOJIMIIO YBEIHUUTE KO3QPuimeHTs! koppenauuu A0 0,999 nns Mn u o
0,954 nna S, a Takke Ko3(dUIMEHTH 4yBCTBUTENbHOCTH ompenenenus Al go 1,6753 (B
nuarmazone 0,0001 - 0,094 %) u Ca mo 391,7116 (B auamaszone 0,00001 - 0,0026 %).

[IpemioskeHo 4 pa3nUYHBIX BapHaHTa IMCEBAO-POPMYI s KOJIMYECTBEHHOH OLIEHKU
HMB, otnuuyaromuxcsi HabopoM M BEIWYMHOW NMepeMeHHbIX. [l ompeseneHuss MacCOBBIX
Jnone  OKcUCYNnb(QHUAOB  CTaTUCTHUECKM  OOOCHOBaHa  TceBlno-(popMyna  BHIa
X axoy-gs =(Ca -Kayoy +Cg +Cs )- ABSiRatio -0,5, 00sA3aTENbHBIMM ~ KOMIIOHEHTAMH ~ KOTOPOM

SIBJISIFOTCS. MACCOBBIE JI0JIU 3JIEMEHTOB, COCTABJISIIOIINX BKIIIOUEHHE.
Pazpaborannas metoguka ampoOupoBaHa Ha 9 oOpaslax MmpokaTa MapraHIIOBHCTOU
cramu (N=3, n=10, P=0,95), mpenBapuTenbHO OXapaKTepH30BaHHBIX MO ypoBHI0 HMB
merogoM COM c¢ DJIC. DkcnepumeHTanbHbIE 3HaYeHUs KpuTepusi CThrojieHTa 00pasIioB
cocrapnsitor 0,101 - 2,822 w He NPeBBIIAIOT TAOIMYHOTO 3HAYEHUS trasn = 4,30, 4TO
MOATBEPKIAET OTCYTCTBHE CUCTEMATHUYECKOM IMOTPEIIHOCTH U IPABUIBHOCTD PE3YIbTATOB.
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IV MOJNEKYNAPHAA MACC-CMNEKTPOMETPUA

Konu4yectBeHHoe onpeaeneHune 150 MmetabonnToB B nNnasme KpoBU
yenoBseka metogom BIOXX-MC/MC

bacxanosa C.H., Mockanesa H.E., Annononosea C.A.

Jlabopamopus papmaxokunemuxu u memabdonomnozo anaiusa, Ceuenogckuil Yuugepcumem,
2. Mocksa,

sabina.baskhanova@mail.ru

Metaboi0M mpeacTaBiseT cOOOH COBOKYITHOCTh HHM3KOMOJIEKYJSIPHBIX COEIWHEHHH,
ABJSIIOIIMXCA NpOAyKTamMu oOMeHa BemiecTB. MccienoBanue MeTaboIOMHOrO mpoduis,
OTpaKaromIero (PU3MOIOTUYECKUE U MAaTO(U3NOIOTHUECKUE POLIECCH B OPraHU3Me YeI0BeKa,
CHOCOOHO IIOMOYb B IMArHOCTUKE 3a00JI€BaHUH, @ TAKXKE B BBISBICHUHU NPEIPACIIONOKEHHOCTH
K HMUM. OTO CBf3aHO C TE€M, YTO NPU Pa3BUTUU MATOJIOIMHU KOHLEHTPALUU TEX WM HHBIX
MeTa0OoJIUTOB, Ha3bIBa€MbIX OMOMapKepaMu, CYLIECTBEHHO H3MEHATCS. B wactHoCTH,
KapIuOMeTa00IMUECKUe U3MEHEHHSI y TTAIIMEHTOB C CePASUYHO-COCYANCTHIMU 3a00JIEBaHUSIMU
COIIPOBOKAAIOTCS U3MEHEHHEM KOHLEHTpAILMM HEKOTOPBIX aMUHOKMCIIOT, al[MJIKAPHUTHUHOB,
JUMETWIAPTUHUHOB U MPOAYKTOB TpunTodanoBoro meradbonusma [1]. Takum oOpazom, s
IPOBEIEHUS TUarHOCTUKU CEPACYHO-COCYAUCTBIX 3a001€BaHNN HEOOXOAMMO KOJIMYECTBEHHOE
oInpezieieHHOe MeTa00JINTOB, IPOBOJMMOE, Kak IPaBUJIO, MPU IOMOLIM XpOMaro-macc-
CHEKTpOMETpUU. OTO OOYCJOBICHO BBICOKOW TOYHOCTBIO, UYBCTBUTEIBHOCTBIO U
CEJIEKTUBHOCTBIO MeTona. OpHako OJHOM M3 IVIaBHBIX TPYJHOPA3pelIMMBIX 3a/lad B
IPOBEICHUM aHajiu3a SBISIeTCS pa3padoTKa METOAMKH, IO3BOJISIONIEH KaueCTBEHHO U
KOJIMYECTBEHHO HACHTHU(PHUIMPOBATH OOJIBIIOE KOJUYECTBO COCAMHEHHUH C BapbHPYIOUIMMU
(U3UKO-XUMUUECKUMHU CBOHCTBAMHU.

B xome nmanHoro wuccrnemoBaHusi ObUl pa3pabOTaH aHATUTUYECKUN TIOIXOA IS
BBICOKOUYBCTBUTEJIBHOTO M CEJIEKTUBHOTO ompezeneHus 150 merabonuToB B miia3mMe KpOBU
metonoM  BDOXX-MC/MC  (Puc.1). Ormnpenensiemble  COEIMHEHUS  MPEJCTaBICHbI
AMHHOKHUCIIOTaMH, AMMETHWJIAPTUHUHAMH, AalWJIKapHUTHHAMH, OpraHUYecKHe KHUCIOTaMH,
BUTaMUHAaMU, HYKJICOTUIAMU U IPOAyKTaMu Karabonu3ma Tpunrodana. [l ux pazaenenus u
MOCTIeTYIOIIEro JEeTEeKTUPOBAHHsI HCIOIb30BaIN 00paleHHO-(Pa30ByI0 BHICOKOI((EKTUBHYIO
Xpomarorpaguio B COYETaHUH C TaHJEMHBIM MacC-CIIEKTPOMETPUYECKUM JeTeKTopoM Agilent
6470. IIpoGonoaroroBka BKJOYana B ceds ocaxJeHHe OENKOB IIa3Mbl KPOBU JIUIIOEHTOM,
COCTOSIIIUM W3 METAaHOJIa W COOTBETCBYIOLIUX JEHTEpUPOBAHHBIX CTaHAAPTOB, U
HOCTIeyIOIero pa30aBieHusl HaA0CaAOUYHOM >KUAKOCTH MOABMXHOM (haszoil. [{ns mydinero
XpomarorpaMueckoro  pasjieieHusi aMUHOKHUCIOT  JOMOJIHUTEIbHO  HCIIOJIb30BaJach
mvf nepuBatuzanus  (EHUI3U30THOLIMAHATOM,
’ f KOTOpBIM BCTyHaeT BO B3aWMOJEHCTBUE CO
: | CBOOOJHOM aMUHOrpymnmnoi. BrlmoiaHeHHas
| | ONTUMM3AIMS  YCJIOBHM  TPajiMEHTHOTrO
] . “ HITIOMPOBAHMSI, COCTaBa MOJBIKHONW (Pa3bl U

) M 1 , MAacCC-CIIEKTPOMETPUIECKUX mapamMeTpoB
° (M ||‘| ‘ II03BOJIMIIA J00UTHCS BBICOKOM
3 f“"‘q WM ’ | CENIEKTUBHOCTH U YyBCTBUTEIBHOCTH
If |
|| J.u J,‘ i

I pa3paboTaHHON METOAMKH.
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Puc.1. Macc-xpomatorpamma 150 MeTaOoIUTOB B M1a3Me KPOBH.

bubnuoepaguueckue ccoinku
1. Moskaleva NE, Shestakova KM, Kukharenko AV, Markin PA, Kozhevnikova MV, Korobkova EO, Brito A, Baskhanova
SN, Mesonzhnik NV, Belenkov YN, Pyatigorskaya NV, Tobolkina E, Rudaz S, Appolonova SA. Target Metabolome Profiling-
Based Machine Learning as a Diagnostic Approach for Cardiovascular Diseases in Adults. Metabolites. 2022 Nov
27;12(12):1185.
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Ucnonb3oBaHMe cnekTparibHbIX MeTOA40B AJIS OLLEHKU NMOJIAPHOCTU
HenoABMXHbIX ha3 Ans ra3o-XKMAKOCTHOU Xpomatorpadumn

Bexemoe B.1.%, 3opos H.E.}, Benvkoe M.B.2, ITeputyxeeuy I1.11.% Jlanun C.H.:,
Hecmepenko I1.H.*

Mockosckuii 2ocyoapcmeennuiii ynusepcumem umenu M.B. Jlomonocosa, xumuueckuii
¢axynemem, e. Mockea

2Uncmumym ¢uzuxu um. 5.M.Cmenanoea HAH Benapycu, Munck, Benapycu
p.nesterenko@phys.chem.msu.ru

OnHoit u3 HanboJIee BaKHBIX XapaKTEPUCTUK XpoMaTorpaduueckux KoJtoHoK st [OKX
SIBIIIETCSL CEJEKTUBHOCTh HEMOABMKHON (a3pl (HD), KOoTOpyro HEpeaKo acCOIUUpPYIOT C
nojsipHocThi0. IloHATHE mossipHOCTH coeauHenuii, Bkmwouas HO gua [DKX  saBusercs
JIOCTaTOYHO MPOTHUBOPEYMUBBIM, M, MO3TOMY, CJIOKHBIM I KOJMYECTBEHHOW OLICHKH.
OcHOBHasi CIIO)KHOCTh TaKOW OLIEHKH 3aKIIYaeTcs B MHOroo0Opa3uu B3auMOJICHCTBUI
(OpueHTalMOHHBIC, WHIYKIIMOHHBIC, JIOHOPHO-AaKIENTOPHBIE W Jp.) MEXKIy copOaToM u
COpOCHTOM, KOTOpbIE MOKHO pacMaTpuBaTh KaK MOJSPHBbIC, U OTCYTCTBUS MOJIEIbHBIX
COCIMHEHUH, I KOTOPBIX XapaKTE€PEH CTPOrO ONPENEICHHBIN THUI TaKUX B3aMMOJECHCTBUI.
COOTBETCTBEHHO, CYIIECTBYET OOJBIIOE KOJIMYECTBO METOJIOB OMpPENCICHHs MOJIIPHOCTU
COEMHEHHUI U IIKAJI MTOJISIPHOCTH.

B T’XKX nns onpenenenuss nosnsipHoctd HO HMCHONB3yIOT TPyIOEMKHE METOJbI
Popmnaitnepa m Mak PeiiHonbaca, B OCHOBE KOTOPBIX JIEKUT H3MEPEHHUE YACPKUBaHUS
MOJICJIbHBIX COpOATOB C pPAa3MYHBIMH CBOMCTBAMH C MOCIEAYIOIIUM YCPEIHEHUEM
pe3yJIbTaTOB WJIM UCIIOJIb30BAaHUEM OTHOCUTEJIBHBIX BEJIIMYMH yAEp:KUBaHUs. bojiee TOUYHBIM
cienyeT NPU3HATH OIpPEAENIEHUE IMOJSPHOCTH OT NPOTUBHOIO, TO €CTh HU3MEPEHUE
ruapododHocT HD, KOTOpas MOXKET OBITh KOJMYECTBEHHO ONPEICIICHA W3 YICPKUBAHUS
TOMOJIOTOB H-alIKaHOB WJIM H-QJIKHJIBHBIX MPOWU3BOJHBIX C OJUHAKOBOW (PYHKIIMOHAIBHOMN
rpynnoi  (XJopo-, TUAPOKCH-, HUTpWI- U T.A.). Bo3MoXxHOW  anbTepHaTHBON
BBIIICYTIOMSHYTBIM TPYJOEMKHM U BpEMSA3aTPaTHbIM METOJAaM SIBISIOTCS CHEKTpalbHbIE
METO/Ibl C MPUMEHEHHUEM PA3IMUHBIX (POTOMETPUUYECKUX U (PIIyOPECIIEHTHBIX MHANKATOPOB. B
JJAHHOM CJIy4yae BEJMYMHA CIBUra MaKCUMyMa CBETOMNOIJIOLIEHUS WM CBETOUCITYCKAHMS,
xapaktepuszyer mnoyisipHoctb H®. Pexe wucnonp3yercss HW3MEHEHUE HWHTEHCHUBHOCTH
dayopecteHIIUN A1 OTAENBHO BbIOpaHHBIX Tojioc. B paboTe mpuBeneHBI pe3yiabTaThl MO
BBIOOPY MEPCIEKTUBHBIX UHAUKATOPOB, C HAMOOJIEE BHIPAXKEHHBIMH U XapaKTEPUCTUUCCKUMU
U3MEHEHUSIMU CIIEKTPOB TOTJIOLIEHUS M MCIyCKaHUs B 3aBUCHUMOCTH OT IOJISIPHOCTH
OPraHUYEeCKUX PACTBOPUTENEH, a Takke MeTOAUK Jiist u3mepeHust ceorctB HO mis [OKX u
CPaBHEHUIO MOJIYYEHHBIX PE3YJIbTAaTOB C U3BECTHBIMU JaHHBIMHU 110 NojsspHocTH HD.

Cnenana momnbITKa OmeHUTH ToyisipHOocTs H® mms KX Ha ocHOBaHWM Monaenu
MOJIEKYJIBI PACTBOPEHHOI'O BEIIECTBA - JHUIIOJSA, IOMEIIEHHOTO B CIUIOLIHYIO Cpeny C
OJHOPOJIHOM NHMAJICKTPUUYECKOW MPOHUIAEMOCThIO. [loKa3aHo, 4TO 3MIUPUYECKUE MOJIEIH,
OCHOBaHHbIE Ha TIOJIO)KEHUU CIIEKTPOB TOTJIOIMICHUS/PIyOPECICHIINA  WHANKATOPHBIX
COEMHEHUH JIy4Ille KOPPETUPYIOT ¢ KOTUYECTBEHHON Mepoi nossipHocTH HD, BeipakeHHOMN
yepe3 cyMMy KOHCTaHT Mak-PeitHonbca.

Hccneoosanue svinonneno npu gunancosou noooepacke PODU 6 pamkax Hayunoz2o
npoexma Ne 20-53-0025 Bel-a u 6enopyccroeo epanma BPO®DPU-PODPU Ne @20P-190.
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LleneBon XxpomMmaTomMacc-CreKTpoMeTpU4eCKMN aHarnun3 B oLeHKe
cdomsnonornyeckoro cratyca 4yerioBeka

benaxoe M.B., Jlenunckuii M.A., Kapaxawes I'.B., Cagenvesa E.U.
Hayuno-uccredosamenvbckuil uHCmMumym 2ueuensl, npoghnamonocuy u 3K0102uul 4eioseKa,
2. Canxkm-Ilemepoype

beliakov@gpech.ru

Onpenenenre crenu(pUKA BO3PACTHBIX H3MEHEHHH y paOOTHUKOB, MOABEPKEHHBIX
BO3JICHCTBUIO ()aKTOPOB, BHI3BIBAOIINX MPO(ECCHOHATBHYIO MATOJIOTHIO, SBIISIETCS OCHOBOM
CBOCBPEMEHHOI  JMAarHOCTHKH, 3aKJIIOYAIOLICHicsi B  MOHUTOPUHIE COJCp)KAHUS B
OMOJIOTUYECKHX KUAKOCTIX OMOMapKepOB (PYHKITMOHATHLHOTO COCTOSTHHS. MeTO 1 )KUIKOCTHON
xpoMarorpaduu B COUeTaHUM ¢ TaHAeMHOU Macc-criekTpoMerpueii (BOXKX-MC/MC) mupoko
UCIIONIB3YETCS JUIsl pelieHus] moAoOHBIX 3amad. OJHAaKO, 3a4acTyl0 KOMILUIEKCHAs OIlCHKA
COCTOSTHUSI OpraHu3Ma TpeOyeT OJHOBPEMEHHOIO ONpeeNieHus: B Ouonpodax KOHIEHTpaui
JIECATKOB COCIMHEHUHN Pa3IMYHOM XMMHUYECKOM IPUPOJbI, ONPEACICHUE KOTOPBIX B Pa3HOMU
CTETNCHH IOABEPKEHO BIUSHUIO MATpUUHBIX 3((dekToB. B cBA3M ¢ 3TUM, BaXHOU 3amayeit
SBIIIETCS TIOMCK BO3MOYKHOCTEH pa3pabOTKH KOMIUIGKCHOH TIPOIEAYPhl TPEIHU3HOHHBIX
U3MEpPEHUIl KOHIIEHTpalii OHOMapKepoB B paMKaxX IEJIeBOr0 MeTabOoJIOMHOrO aHalu3a
meTosioM BOXKX-MC/MC.

Pazpaborana u Bamuaupoana BOXKXX-MC/MC metoanka, 03BOJISIONIAs ONPEACIIATh
COJIep’KaHNEe OJHOBPEMEHHO OOJBIION TPYIIEI OHMOMapKepOB (PYHKITMOHATBHOTO COCTOSTHUS
YeN0BEeKa B JIBYX Pa3IUYHBIX OMOJOTHYECKMX MaTpUlaX - MOYe M IIa3Me KpoBHU. MeToanka
OXBaThIBACT ONpENEJICHUE BTOPUYHBIX MPOAYKTOB MeTtabomusma AT®, wmapkepos
SHEPreTH4eckoro oOMeHa, KaTra0oau3Ma KHUPHBIX KHCIOT, IypPUHOBOIO METabOoIu3Ma,
MUOPHUOPWILIIPHOTO TPOTEONM3a W HeWporepenadn, - Bcero Oonee 20 coeaMHEHHUU B
nuarnas3one MoJlekysipHbix Mace oT 100 1o 300. B kauecTBe 1e€BbIX aHAJTUTOB BBICTYNAIOT
OMOTeHHbIE BEIIeCTBA, 0a30BbIE KOHIIEHTPAIIMU KOTOPHIX B OMOMATPHUIIaX MOTYT pa3InyaThCs
3HAUUTENBHO: 70 3-X MOpsAAKOB U Oosee. HecMoTps Ha paznuuaroniyecs: pu3NKo-XUMHUECKUE
CBOMCTBa aHAJUTOB, NMPUMEHEHHE €IWHOTO BHYTPEHHETO CTaHAapTa — JIEUTEpUPOBAHHOTO
MEJbIOHMS, O3BOJIMIIO CYIIECTBEHHO MOBBICUTh TOUHOCTh U3MEPEHUM OTHOCUTEIIBHO METOAA
BHemHero ctanaapra. ClI0KHOCTh KOMIUIEKCHOTO aHaIu3a 00yCJIOBIIEHA Pa3INYHBIM YPOBHEM
MOHHON CYNpPECCHH, OMpEIENIoNeicss KaKk CTPYKTYypOill coenuHeHUi-OnomMapKkepoB, Tak U
COCTaBOM OHMOJIOTHYECKUX MaTpull. ONTHUMH3ALUS MaCC-CIIEKTPOMETPUUECKUX TapaMeTpOB
uMeeT OCOOCHHO BaXKHOE 3HA4YeHHE JJs M3MEpPEeHHs] KOHIIEHTpaluu OuoMapKepoB
(YHKIIMOHAJIBLHOTO COCTOSIHUSI B IJIa3M€ KPOBH, I'/i€ Ha (pOHE BIUSHUS MAaTPUUHBIX 3D PeKToB
TpeOyeTcsi u3MepeHrne 3HaYuTeNbHO OoJiee HU3KMX KOHIEHTpAllMii aHAJMTOB, Ye€M B MOUE.
Mertoanka anpoOupoBaHa B OHOAHAIMTHYECKUX HWCCIEAOBAHUSAX, HAIMpaBICHHBIX Ha
KOMILIEKCHYIO OLIEHKY COCTOSIHUS 3JOPOBbsSI MOXHUIIBIX JIIO/I€H, paHee B TEUEHHE MHOTHUX JIET
paboTaBMINX HA XMMHUYECKOM MPOU3BOJICTBE.

Paboma noooeparcana cpedcmseamu epanma PH® 22-15-00428.
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MeTabonuyeckoe npodnnupoBaHme KapooOHOBLIX U aMUHOKUCTIOT
B GMONOrMYECKUX XXNOKOCTAX NaLMEeHTOB C AMarHO30M
3HAOMETPMNO3 MeToAaMMU XUOKOCTHOW M ra3oBOMN XpomaTo-macc-
cneKkTpomMeTpum

becconosa E.A., Apacnanosa A.T., Jlazapemosa A./]., Kapyosa JI.A.
Canxm-Ilemepoypeckuii eocyoapcmeernnuiii ynusepcumem, Hucmumym xumuu, 2. Cankm-
Ilemepoype

Lena_pol@inbox.ru

Hcnonp30BaHne OMUK-TEXHOJIOTUI OTKPBIBAET OOJIbIINE NEPCIEKTUBBI IS U3yUEHUs
MeTabONIMYECKUX TMPOILIECCOB, HAONIOAAeMbIX IPU TaKOM CIOKHOM 3a00JIeBaHMM, KakK
SHAOMETPUO3. DHAOMETPUO3 — OJHO U3 CAMbIX PAaCHpPOCTPAHEHHBIX 3a00JIEBaHUMN YKEHCKON
PENpPOAYKTUBHON CHCTEMBI, TOYHAs 3THUOJIOTUS KOTOPOTO [0 CHUX IMOp HEW3BECTHA. JTO
00yCJIOBJIEHO B TMEPBYI0 O4YEpeAb CII0KHOCTBIO KIMHUYECKOM KapTHUHBI U CXOXUMHU
CUMIOTOMaMHU C JAPYTUMHU THHEKOJIIOTMYECKMMHU 3a0o0lieBaHUAMU. B CBA3M C 3TUM, HOUCK
HAJCKHBIX [OTEHLMAJIbHBIX HEUMHBA3WBHBIX OHMOMApKEpPOB JJIsi pPAHHEH JUArHOCTHKHU
SHIOMETPHO3a OCTaeTCsl KpailHe akTyanbHOW 3amaueil. s MOMy4deHHs U HUCCIETOBAHUS
METa00JIOMHOTO TPOGWIA IIUPOKO TPUMEHSETCS TaKOH BBICOKOUYBCTBHUTEIBHBIN U
nH(OPMATUBHBIN METOJ1 KaK XpoMaToMacc-criekTpoMerpust. OnyOaukoBaHHas HHPOpPMAIIHS O
OMOMapKepoOB HJHAOMETpHO3a (CpeAr KOTOPHIX YIOMHUHAIOTCS KapOOHOBBIE KHCIOTHI,
AMUHOKHUCIIOTBI, HYKJIEOTHUIBl W JIp.) BeChbMa IMPOTUBOpPEUMBA M TpeOyeT albHEUIIero
THIATEIBHOr0 M3ydeHus. Llenpro JaHHOro MCCleoBaHUS SIBUIOCH IOJIYYEHHE U H3yuEHUE
XapaKTePUCTHUECKUX MpoQuiIeld aMHUHOKHCIOT ¥ KOPOTKOLEMIOYEYHBIX adu(aTHUYeCKUX
KHUCJIOT B CHIBOPOTKE KPOBHU OOJIBHBIX C SHAOMETPHUO30M U C MUOMON MATKH C MPUMEHEHHEM
METOJI0OB XpPOMaTO-MacC-CIEKTPOMETPUHN JJIsl BBIABICHUS MX JAUAarHOCTUYECKOW 3HAYMMOCTHU
JUISL JaHHBIX 3a00JI€BaHUH.

B pabore mpemioxeHbl aHAIMTUYECKUE MOJAXOJbI ISl BBICOKOUYBCTBUTEIBHOIO WU
CEJIEKTUBHOTO OINPEIEIIEHNs HU3KOMOJIEKYJISIPHBIX XHUPHBIX KuciaoT Mmetogom ['X-MC u
aMUHOKHCIIOT MetogoM BOXX ¢ nuogHO-MaTpuyHBIM JETEKTHPOBAHHMEM B 00pasiiax
CBIBOPOTKHM KpPOBM OOJIBHBIX C JAMArHO30M 3HAOMETPHO3. BBIOpaHBI yCIOBHS CENEKTUBHOTO
onpeaeneHuss 23 amuHokuciaor MerogomM O® BDOXX co chnekrpodoromerpuiyeckum
JIETEeKTHPOBAHUEM B BH/JIE TPOU3BOIHBIX C TAHCUIXJIOPUIOM U BBISIBIEHBI OCHOBHBIE (DAKTOPBI,
BIIMSIOLIME Ha MapaMeTpsl ux pasaenenus (pH nmoaBmwxHO# ¢a3bl, mpupoia pacCTBOPUTENS U
Oy¢epHoro pactBopa, npoduibs rpaiueHTHOro pexuma). OnpeaeneHne KOPOTKOIETIOYEYHbIX
JKUPHBIX KHUCJIOT MPOBOAMIIA METOJIOM Ta3oBOM xpomaro-macc-crekrpomerpun (I'X/MC).
[Tokazano, uto TpagunMoHHOe ['X-ompeneneHue MeTaboOIUTOB B (GOpMe CHIIMIBHBIX
NMPOU3BOJHBIX HE obecrneuynBaeT TpeOyeMol YyBCTBUTEIBHOCTU: BBICOKAs JIETy4eCTh
NPOM3BOJIHBIX YK€ Ha CTaJUM MPOOOIMOJTOTOBKH MPHBOJMIA K 3HAUYUTENIBHBIM MOTEPSIM U
HEBOCTPOU3BOAUMOCTH. ONTUMHU3UPOBAHBI YCIOBHSI ONPEAETIECHUSI OPraHMUECKUX KUCIOoT 0e3
nepuBaTtu3zanuu MetooM ['X-MC Ha nonsipHoit HenoaABM>KHOH (haze. Ha MosienbHbIX cucTeMax
BbIOpaHbI cXemMa MOJTOTOBKU CHIBOPOTKU KPOBH K aHAJIHN3y (OcaxaeHue OEJKOB M OUUCTKA OT
JMIKAJIOB) M YCIIOBHSI CEIEKTHBHOTO pa3/ielieHHs aHaJUTOB (TeMnepaTypHblil rpagueHt 70-
230°C). IlpoBeneHa OIEHKAa METPONOTHYECKHX XapaKTePHCTHK. Pa3paGoTaHHBIE MOIXOMBI
o0ecreymiu MoyYeHHe XapaKTepUCTHUECKUX NMPOpuiIel OpraHndecKUX KUCIOT B CBIBOPOTKaX
KpOBHU OOJIBHBIX C HJIOMETPHO30M U MUOMOM MaTKH (B Ka4eCTBE KOHTPOJIS) C MOCTIEAYIOIICH
XeMOMETPHUECKOM 00pabOTKOM JUIsl BBISIBICHUS MTOTEHLIMAIBHBIX OMOMapKepoB 3a00J1€BaHMS.

Paboma evinonnena npu ¢punancosou noooepoicke epanma PH® Nel9-13-00370.
Buipascaem brazooaprocms Pecypcrnomy yenmpy «Memoowvl ananusa cocmasa eeujecmeay
Hayunoeo napka CII6I'Y 3a npedocmaenennoe obopyoosanue.
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UccnepoBaHue BNUAHMA pagnaLMOHHOro BO3AeNCTBUA
Ha CTPYKTYPHbIe XapaKTepPMUCTUKN OernKa XXUAKOCTHOMN
XpomMaToMacc-CneKTpoMeTpuen BbLICOKOro paspeLleHuns

bpayu A.B.Y, Buusniox V.A.28, bopwecosckas I1L.IO.Y2, Hnamosa B.C.3, Xuenesckuii O.F0.%,
Yepusiee A.11.%3, Pooun U.A.*

Mockosckuii 2ocydapemeennuiii yuugepcumem umenu M.B. Jlomonocosa, xumuueckui
gaxyremem, 2. Mockea

2Mocxkosckuii 2ocyoapcmeennbiti ynusepcumem umenu M.B. Jlomonocosa, (pusuueckuil
gaxyremem, 2. Mockea

SHayuno-uccnedosamenvckuii uncmumym sdeproii pusuxu um. JI.B. Crobenvyvina,

2. Mockea

avbraun@yandex.ru

OpnHol M3 IMIAaBHBIX 3a/1a4 MUIIEBON MPOMBIIUIEHHOCTHU SIBJISIETCS YBEIMUYEHUE CPOKOB
XpaHEeHUs NPOJYKTOB MUTAHUS IPU COXPAHEHUU UX MUTATEIbHOM IEHHOCTU U O€30MaCHOCTH.
B kauectBe 3¢)()eKTHBHOIO METOAA, MO3BOJISIONIECTO TOJABUTh POCT MATOTEHHBIX U YCIOBHO
[aTOr€HHBIX MHUKPOOPIaHW3MOB, NPUBOIALIMX K IIOpYe MpOAyKTa, ©O€3 HpUMEHEHHUs
XMMHYECKHX BEUIECTB M TIOBBIIICHHWS TEMIIEpaTyphl TKaHEH, HpuMeHsiercss oOpaboTka
IPOAYKTOB NHUTAHUS HMOHM3MPYIOIUM H3Iy4yeHHeM. PaauanmonHas oOpaOoTka MUIIEBBIX
IPOAYKTOB IPOBOAMUTCS FAMMA-U3JTy4E€HUEM, T€HEPUPYEMBIM 3JIEKTPOHHBIMU YCKOPUTENISIMU C
pasnn4Hoil sHeprueit. [Ipu 06paboTke NPOAYKTOB MUTAHUS MOXKET U3MEHUTHCS XMMUYECKUNA
COCTaB MUILEBON MPOIYKIUH, IPOU30MTH NEPECTPONKa CTPYKTYP MOJIEKYJ, U3MEHUTHCS UX
GyHKUMOHANIbHBIE W (U3MKO-XMMHYecKkue cBoiicTBa. [lumieBas MPOMBIIIICHHOCTh
3aMHTEPECOBaHA B MOMCKE HOBBIX OMOJIOTHYECKH OE30MACHBIX M SKOHOMHYECKH BBITOIHBIX
METOI0B 00pabOTKH, KOTOpBIE MO3BOJAT B OOJbIIEH CTENEHH COXPAaHATh MHUTATENIbHBIE
KayecTBa 00pabOTaHHBIX MPOIYKTOB, B YAaCTHOCTH LIEJIOCTHOCTH OenkoB. B cBA3M ¢ 3THX
BAXHOW SBJIAETBCA 3aJada WCCIEJOBaHMWS BIMSHUS DPAJUALMOHHOIO BO3JCHCTBUS Ha
CTPYKTYpPHBIE XapaKTEPUCTUKH OEJIKOB, BXOJAIINX B COCTaB MUILIEBBIX BOJIOKOH, B YACTHOCTH
6ernKa ObIUBEro CHIBOPOYHOIO allbOyMUHA.

[IpoBeneHo wW3y4yeHHE BIUSHUS PaJUAlMOHHOTO BO3JEUCTBUS HAa CTPYKTYpHbIE
XapaKTepUCTUKH Oelika Oblubero cbiBoporoyHoro ansoymmHa (BCA) B BogHOM pacTBOpe
MyTeM UJIEHTU(PUKALMN YHUKAIbHBIX IETITHIOB IOMEHHBIX CTPYKTYp O€JiKa C UCI0JIb30BaHUEM
KUAKOCTHON XpOMAaTOMAacC-CIIEKTPOMETPHUH BBICOKOTO pa3peICHUs.

Pa3zpabotan u anmpoOupoBaH B BOJHBIX 00pa3iiax ObIYbEro CHIBOPOTOYHOTO aTb0yMUHA
croco0 UAEHTU(HUKAIMUA U KOJIUYECTBEHHON OLIEHKU colepkaHus akTUBHOM ¢gopmbl BCA ¢
UCIIOJIb30BaHUEM (PEpPMEHTAaTUBHOIO THAposu3a TpurcuHoM MeronoM BIXX—MC/MC
BBICOKOT'O pa3peleHHsl, KOTOPBINA XapaKkTepU3yeTcst BBICOKOH YyBCTBUTENBHOCTHIO (0,5 MKI/mit
BCA) u cneuupuYHOCTHIO TNPU U3YYEHHUU BIMSHUSA PpaAAUAIMOHHOTO OOJy4YeHHUs Ha
CTPYKTYpHBIE XapaKTepUCTHKH Oesika. BriepBble MoyyeHbl JaHHBIE O BIUSHUM YCKOPEHHBIX
ANIEKTPOHOB ¢ ’Heprueit 1 MaB Ha cTpykTypHble XapakTepucTuku Oenka B pactBope BCA,
o0myueHHOM ipu cpeaHeil momuocTH 18,53 I'p/c B no3ax 0,3 xI'p, 0,6 xI'p, 1 xI'p, 4 x['p, 8
k['p u 20 xI['p. ITokazano, yto mpu obayyenuu B no3ax 0,3 xI'p, 0,6 kI'p u 1 kI'p npoucxoaur
neHatypamus 6enka B pactBope BCA u conepxanue akTHBHOM (HOpMBI O€TKa YMEHBIIIAETCS B
TPU pasa MO CPaBHEHUIO C KOHTPOJIbHBIMH oOpaszuamu. [Ipu oGiydeHun B OONBIIMX J03aX
HabJI01aeTcs NajbHellllee CHUKEeHHe coiep kanus HaTuBHOUM ¢popmbl BCA B pactBope, a pu
no3e 20 kI'p H1 0JTMH U3 YHUKAJIBHBIX MTENTHIOB OOHAPYKEH He ObLI.

Hccneoosanue evinonneno npu ¢hunancosoil noooepicke PHD 6 pamkax uayunoco
npoexma Ne22-63-00075.
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OnpepeneHue coMaToTpoOnuHa
XpOMaTO-Macc-CNneKTpoOMeTpMYeCKUMMN MeToaamMm aHanumsa

byneakos T.B., Huymenko I'.B., I[lonocun A.B., Ilocmnuxos I1.B., Mouanosa E.C.
Hayuonanenas anmuoonuneosas rabopamopus (uHcmumym,)

Mockosckozo eocyoapcmeennozo ynusepcumema um. M. B. Jlomonocoea (HAIJI MT'Y), e.
Mockea

nodoping@dopingtest.ru

22 Hosi6ps 2021  roma  IlpaBurensctBo  Poccwiickoit  depepanmuu  BBITYCTHIIO
nocranoBienne N 2003 «O BHeceHMM HW3MEHEHMH B T1octaHoBieHue [IpaBuTenncTBa
Poccuiickoit @enepannu ot 29 nexadbps 2007 r. N 964» kotopbiM Bimoumiia "CoMaToTpOnuH
(ropmon pocta, CTI")" B Crucok cuabHOACHCTBYIONIUX BemiecTB oT 29 nekabps 2007 roma
N 964 "O06 yTBep>KIEHUM CIUCKOB CHJIBHOACWCTBYIOUIMX U SIIOBUTHIX BEILECTB JJIS ILieJed
ctatbu 234 u pyrux crareil YroaoBHoro kojekca Poccuiickoii @enepannu, a Takke KPyIHOTO
pa3Mepa CHUJIBHOJEHCTBYIOIIMX BEIIECTB Ul Lened craTtb 234 VYTronoBHOTO KojeKca
Poccuiickoit deneparun’.

HecmoTpst Ha TO, 4TO COMAaTOTPOIMH SIBJSIETCS JONMMHTOM M O(UIIMATEHO 3amperéH
OnumnuiickuM komuteToM ¢ 1989 roma B coorBeTcTBUU cO cratbeir (S2) «llenTumaHbie
TOPMOHBI, (PaKTOpbl pocTa, TOAOOHBIE CyOCTAaHIMM W MHMETHKW» BceMupHbBIM
AHTHIONUHTOBBIM ~ AreHTcTBOM M HesaBucumoit HarnumonanbHOM — aHTHIONHMHIOBOM
opranuszanueit Poccuiickoit ®enepanuu, B HCCIEA0BAaTENbCKUX J1a00paTOPUSAX BCE Yalle
BO3HHMKAaeT BONpPOC 00 WHACHTU(UKAIMM JAHHOIO TIOpMOHa pocTa, a B HanuoHanabHYyIO
AQHTUIONUHIOBYIO0  JlabopaTopui0o  MOCKOBCKOTO  rOCYyAapCTBEHHOIO  YHUBEPCHUTETA
uM. M.B.Jlomonocosa (nanee — HAIJI MI'Y) u3 pa3nuyHbIX rocyAapCTBEHHBIX SKCIIEPTHBIX
YUpEXKJIEHUN IOCTYNalT 3alpochl O IPEIOCTABIEHUU METOAMYECKHUX PEKOMEHJAlUN 110
UCCIIEIOBAaHUIO 00BEKTOB, COAEPIKALINX COMATOTPOIHH.

B nureparypHbIX UCTOYHHMKAX YKa3bIBalOTCS Pa3HOOOpa3HbIE METOJbI MCCIEA0BaHUN
COMATOTPOIHHA: - CHEKTPOPOTOMETpUYECKHE (mpsimoe CeKTpooTOMETpHUIECKOe
onpenenenue, meron Jloypu, Meron bpendopma); - xpomarorpaduueckue (oOpaiieHHO-
¢azoBasg, HopMalbHO-(a30Basi, Trelb-QUIbTPALMOHHAs, aduHHas, IuddepeHInaTbHOrOo
MMMYHOAHaIN3a); (pU3ndeckuii MeTo]1 KaluuiipHO 30HHOTO 3nnekTpodopesa (CZE); meronbl
XpOMaTO-MacC-CIIEKTPOMETPHH.

B nHacrosmiee BpeMs OJJHUM U3 pacpOCTPaHEHHBIX METOJI0B UCCIIEIOBAaHUS MENTHI0B
sBIsieTcs cBepxd(h(heKTUBHAS KUAKOCTHAs XpoMaTorpadus Beicokoro paspemenus (CBOXKX-
MCBP). Cnenuduunocts ananuza CBOXX-MCBP 3akitouaercst B €ro NpeBOCX0ACTBE HaJ
UMMYHOJIOTHYECKUMH METOJaMH M KJIACCHYECKOM BBICOKOA(P(PEKTHUBHOM KMIKOCTHOU
xpomatorpapueii (BOXX) n obnagaer 3HaunTeNbHO 60s1€€ BHICOKOW MPOU3BOAUTEIBHOCTBIO,
yeM razoBas xpomarorpadus-macc-criekrpomerpus (I'X-MC).

Ha cerognsminuii neHs, ucxons w3 umeromencs nHdopmanuu, B PO orcyrcTBytoT
BaJIMIMPOBAHHbIE AKKPEAUTOBAHHBIE B HALMOHAJIBHOM CHCTEME IO aKKpeIUTaluu
AQHAIUTUYECKUE METOAMKH 110 OIpeNeJeHUI0 COMATOTPOIlMHA B  (apMaleBTUUECKUX
CyOCTaHIIMSIX M B JIEKAPCTBEHHBIX (opMax. YUMUThIBas 3HAYUMOCTh CYIIECTBYIOLIECH
po0JieMbl, TaHHAsi TeMaTHKa UCCIeI0BaHUH MPeACTaBIsAETCS BEChbMa aKTyaJIbHOM.

B nmannbeii Mmoment HAJIJI MI'Y mpoBOIUT HaydHO-HCCIEIOBATENbCKYIO PaboTYy:
«OmnpeneneHue cCOMaTOTPONMHA XPOMATO-MaCC-CIEKTPOMETPUUECKUMH METOJIaMU aHAJIN3ay,
pa3pabaTbIBaeT METOAMKY ONPEIEICHUsI COMAaTOTPONIMHA € JalbHEHIIeH ee MeTPOIOrHUeCKOn
aTTeCTaluen.
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HelpoHHbIe ceTu B XpoMaTo-Macc-CneKTpoMeTpum

bypak A.K.
Hncmumym ¢uzuuecxou xumuu u snexkmpoxumuu umenu A. H. @pymxuna PAH, o. Mockea
akburyak@mail.ru

B noxiage mpencTaBiieH JUTEpaTYpHBI 0030p M COOCTBEHHBIE JaHHBIE aBTOPOB O
NPUMEHEHUN HEUPOHHBIX CETEH B XpOMAaTO-MacC-CIEKTPOMETPHH IS TIPEICKAa3aHUs BEIIMYHH
VAP KUBAHUS C MACC-CIIEKTPOB C MEIBI0 TOCTPOCHUS CTPYKTYPhl HEM3BECTHBIX M «U3BECTHBIX
HEM3BECTHBIX» COeIMHEHM. B HacTosIee BpeMsi MpUMEHEHNE HEMPOHHBIX ceTell pruoOpero
OYCHb HIUPOKYIO NOMYJIAPHOCTb BO MHOTUX OTpaCJIsIX HAYKHU, B TOM YUCJIC U B aHaAJIUTHYECKOU
¥ GU3NIECKON XUMHH MIPH MPOTHO3UPOBAHUH PA3IMYHBIX XapaKTEPUCTHK BemleCTB. MHIEKCHI
YACPKHUBAHUA SABJAACH AJAWUTHBHBIMU BCJIWMYHMHAMMU TaK KC ABJIIOTCA MNOAXOAAIIMMU
00BEKTaMH JIJISl TIPEJICKA3aHUsl MX 3HAUCHHUH C TIOMOIIbI0 HEUPOHHBIX ceTei. K HacTosmemy
BPEMCHH TOYHOCTH MNPECACKA3aHUA MHACKCOB YACPKUBAHUA JIS1 HCIIOJAPHBIX HCIIOABUKHBIX
KUJIKUX (a3 MPaKTUYECKU MPUOIM3WIACH K TOYHOCTH IKCIIEPUMEHTAIBHBIX 3HAUCHUH, IS
MOJIIPHBIX HCEIMMOABUKHBIX KHUAKHUX (1)33 PACXOKACHUA BbIIIC, YTO o0bscHseTCa OoJbIIEH
MOTPEIIHOCTBIO 3KCIIEPUMEHTAIBHBIX JIAHHBIX ¥ MEHBIIIMM O00BEMOM IKCIICPUMEHTA Ha TAKHX
dazax.

Bosee cioxHbIe TPOOIEMBl BOSHUKAIOT MPH MPEJCKa3aHUH Macc-CeKTpoB. [Tpuynna
3TOTO B TOM, YTO U3BECTHBIE 3aKOHOMEPHOCTH (pparMEeHTAIMH, XOPOIIO COOTIOAAIONTNECS IS
TOMOJIOTHYECKUX PAAOB JHOO ONpeJeNEHHBIX KIACCOB OPraHWYECKHUX COCJAMHCHUH He
BBITIOJIHAIOTCA, KOTrga NPpOUCXOJUT q)paFMeHTaIII/Ifl CJIOKHBIX MOJICKYJ, COACPKAIIUX PA3HBIC
3aMecTUTeNed ¥ (pparMeHThl CTPYKTYPHI.

W3Becten pAA KOMMEPUCCKH AOCTYIIHBIX MPOrpaMMm, IMO3BOJJAIOMIUX IPCACKA3bIBATH
Macc-CIEeKTPbI, BMECTE C TEM, BCE OHU 00J1aJIal0T U3BECTHBIMH HeJocTaTKkamMu. VX cpaBHEHHE
¥ peKOMEH/IAIMH T10 TajbHEUIIIeMy Pa3BUTHIO JAHHOW OTPACIIH MTPUBEICHEI B TOKJIAJIC.

Oco0oe BHUMaHUE JOMKHO OBITh YAETIEHO COYETAHUIO XpoMaTorpaduuecKux U Macc-
CIICKTPOMETPUUCCKUX OAHHBIX, IIOCKOJBKY COBMCCTHOC TMPUMCHCHHUEC [JIBYX KpPUTCPUCB
CYILIECTBEHHO MOBBIIIAET HAJIC)KHOCTh UICHTU(UKALINH.
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X-MC n B3XXX nccnegoBaHme KOMNOHEHTHOro cocraBsa
CYOKpPUTMYECKMX BOAHBLIX IKCTPAKTOB NUCTbEeB Rosmarinus
officinalis L.

Booesuna ' Y., Ilasnosa J1.B.
Camapckuii HayuoHAILHBIU UCCIE008AMENbCKUL YHUBEPCUMEN UMEHU aKadeMuKa

C.II. Koponesa, . Camapa
Galina-Vdovina@mail.ru

Po3mapun sekapcTBEHHBIN, WJIM pO3MapHH OOBIKHOBEHHBII — MHOTOJIETHEE
MOJyKYCTapHUKOBOE M KyCTapHHUKOBOE BeuHO3eJIeHoe pacteHue poaa Pozmapun (Rosmarinus)
cemeiictBa SlcHoTKOBBIe (Lamiaceae). DKCTpakT po3MapuHa HCIONB3YeTCSl B MHILEBOW WU
KOCMETUYECKOW MPOMBIIUIEHHOCTH, 4YTO OOYCJIOBJIEHO aHTUMHKPOOHBIMU CBONCTBaMH,
CBSI3aHHBIMU C COJICP)KAHUEM JIUTEPIICHOBHIX ()EHOIOB U KBepueTHHA. Kak nmpaBuito, uist STHX
1eJIei UCIOJIb3YIOT 3KCTPAKT pO3MapUHa, OJYYEHHBIN € MOMOIIBI0 cBepXKpuTHueckoro COx.
B namreii pabote ObLIO MPOBEICHO N3yUEHUE KAYeCTBEHHOTO COCTaBa CYOKPHUTHYECKHUX BOIHBIX
SKCTPAaKTOB pO3MapuHa JUIsl OLEHKM BO3MOXKHOCTM MX HCIOJIb30BaHUA B IPOU3BOACTBE
KOCMETUYECKOU MPOAYKIIMHU.

DKCTpakiuioo CyOKpUTHYECKON BOJAOW MPOBOAWIM B JIMHAMHUYECKOM PEKHME
temriepatype 130°C u 150°C u 170°C u naBnennn SMIla. DkcTpakTbl OTOMpain ¢ MOMEHTA
BBIXOJIa CHCTEMBI Ha 3aIaHHYIO TeMIIepaTypy hpakiusaMu 110 5 cm>. O6muii 06beM IKCTPaKTa
cocraBui 25 cm’.

OneHky >(QQEKTUBHOCTH U3BICUYEHUS KOMIIOHEHTOB B TIOJYYEHHBIX OJKCTPAKTax
IPOBOJIMIM METOJOM PEAKLMOHHON Ia30BOM XpoMaTtorpaduu ¢ Macc-CleKTPOMETPUUYECKUM
nerektupoBanuem u AepuBaruzanuein BCTDA, a takxe metogom BOXKX.

AHanu3 NoIy4YeHHbIX SKCTPAKTOB pO3MapHHa MOKa3aj, YTO MAKCUMAJIbHOE U3BJICUEHHE
HEJIETy4YNX KOMIIOHEHTOB IIPOMCXOUT B IIEPBBIE MUHYTHI 3KCTpakuuu. C poCTOM TeMIIEpaTyphl
W3BJICUEHUS YBEIIMUMUBACTCS KOJIMUECTBO U3BJIEKaeMbIX KOMITOHEHTOB. Metonom I'X-MC 6s110
uneHTuguuuposaHo Oonee 100 KOMIOHEHTOB, MPUHAMISKAIIMX PA3IUYHBIM KIIACCAM.
JIOMUHUPYIOIIUMU COETMHEHUSIMU  SBJISIIOTCS TEPIHEHOBblE coenuHeHus 1,8-nmHeon, -
KapuO(pHUIIIIEH OKCUJL, O-TEPIIHEOIT, OOPHEOJI, TMHAI00J, O-TMHEH, B-TMHEH, KaM(peH, MUPIIEH.
B sxcrpakrax Takxke ObuiM 0OHapY>KeHBI (PEHOI, TUMOJI, OOPHUII alleTaT, SIHTapHas, IyTapoBas,
JUMOHHas, KodelHas, KopuuHas, (epynaoBas, OEH30iHas, XMHHAs KUCIOTHI U YTJIEBOJBIL.
Metonom BOXX B skcTpakTax Obu1 0OHapyXeH KBepueTHuH U BuTamuH Bl. OOHapyxeHHbIE
COEIMHEHUS MO3BOJSIOT MPEANOI0XKUTh, YTO CYOKPUTHUECKHE BOJHBIE SKCTPAKTBI OyIyT
o0nagaTb aHTUMUKPOOHBIMM, MPOTUBOTPUOKOBBIMU M AHTUOKCHAAHTHBIMM CBOMcCTBamu. B
CBSI3U C 3TUM MOYKHO PEKOMEHJIOBATH MCIIOJIB30BATh SKCTPAKTHI PO3MapHHa OOBIKHOBEHHOTO,
MOJTyYEHHBIE B Cpeie CyOKpPUTUYECKON BOJIbI, B KAU€CTBE MCTOYHHUKA OMOJIOTUYECKU aKTUBHBIX
COEIMHEHUH, OCHOBBI JUIsl U3TOTOBJIEHNS KOCMETHUUECKHUX IIPOAYKTOB, a TAKXKE JIJIsl IOJyUEHUS
HOBBIX ()OPM JIEKaPCTBEHHBIX NPENApaTOB MOBBIIIEHHOW OMOAOCTYITHOCTH.
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HoBble noaxoabl Ansa ooHapyXxeHus ankundgoccoHaToB U Ux
npou3BoAHbIX B 6Mo06pa3yax metogamMmm XxpomaTo-macce-
cneKTpomMmeTpum

Bokyes M. ®., bavieunvoues T.M., bpayn A.B., Pvibanvuenxo U.B., Pooun U.A.
Mockosckuii cocyoapcmeennwiii yrusepcumem umenu M.B. Jlomonocosa, xumuueckutl
gaxyremem, 2. Mockea

vokuevmihail@mail.ru

AnxundochoHarsl mpenacTaBiastoT cobol oOmuUpHBIA Kiace ¢GochopopraHuUeCKUX
COCIMHEHUH, K KOTOPHIM OTHOCATCA  alKWI(POCHOHOBBIE  KHUCIOTHI,  SBISIOLIHECS
HU3KOMOJIEKYJIIDHBIMU  ITPOJYKTAMH T'MAPOJM3a HEPBHO-NIAPAIUTUYECKUX OTPABIIIOIINX
BemiecTB (OB). OcHoBHBIMU mipencTaBuTesiMu Gochopopranndeckux OB sBisroTcs Takue
BBICOKOTOKCHYHBIE COEIMHEHMsI Kak TaOyH, 3apuH, 30MaH, VX 1 VR, KoTopble npu nonajgaHuu
B OJKUBBIE OpPraHW3Mbl (HOCHOPHUIMPYIOT AaleTHIXOJIHMHICTEpa3y — OEJIKOBBIM (epMeHT,
OTBEYAIOIIUI 3a MeTa0O0IU3M alleTWIXO0JIMHA, PEryJUpPYIOIIero paboTy HEpBHOU cucTeMbl. B
OpraHM3Me WIH B 00BEKTax OKpykawlued cpeapl HaTuBHble OB C BBICOKON CKOpPOCTBIO
THJIPOJIU3YIOTCS 10 COOTBETCTBYIOIUX 3(pupoB MeTmiihochonoBoii kucnotsl (MPK), koTopble
B CBOIO OYepeIb C MCEHBIIEH CKOpOCThIO TpaHchopmupyrorcs B MOK. M3-3a cBoeit
tokcuyHoctu HIIOB BkitodyeHbl B crivcok 1 3ampenieHHbIx coequHeHnii koupeHuun O3XO0,
[03TOMY HX IPOU3BOJICTBO, XpPaHEHHE, TPAHCIOPTHUPOBKA M INPUMEHEHHE CTPOKAUIINM
oOpa3oM 3amnpeneHsl. HecMoTpst Ha 3TO 3a HOCIEIHUE TO/bl YYAaCTUIINCh CIydad HapyLIeHUs
KOHBEHLINH, CBSI3aHHBIE c NPUMEHEHUEM HIIOB, MMO3TOMY pa3zpaboTka
BBICOKOUYBCTBUTEJIBHBIX IMOJIXOA0B K OOHApy)XEHUI0 MapKepoB INPUMEHEHHUs NpHOOpeTaer
0CcO00YI0 aKTyalbHOCTb.

Ienpto naHHOW paboOTHl SABISIACH pa3padOTKa HOBBIX CHOCOOOB OOHApy)XeHUs U
ornpezeneHuss MapkepoB npumeHeHus pocopoprannyeckux OB (ankmidochoHOBBIX KUCIOT
(ADPK) u ankunoBeix 3¢pupoB M®@PK) B OuooOpasmax pacTUTENBHOTO M KMBOTHOTO
IIPOUCXOXKICHHUS.

B pamxkax paGoTsl pa3paOoTaHbl U BaIMIUPOBaHbI MOAX0b! Ui onpeaeneHus ADPK u
AM®K B Moue, mouyBe, pacTEHUSAX B PEKUME KHIKOCTHOW XpomaTorpaduu B COUETAHHH C
TaH/JEeMHOU Macc-cnekTpoMmerpueil. JlocturnyTsle npenensl ooHapyxkenus APK u AMOK
cocraBmi ot 0,1 Hr/MmIL.
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BnusiHne conyTCcTBYOLWMUX 3a60neBaHui Ha npocunb neTyumnx
OopraHu4Yeckux coeauHeHun, BXoasALWMUX B COCTaB BblAbIXaeMoro
BO34yXa NauMeHTOB C PaKOM Ferkux

Lawumosa D.M.2, T emepoaues A.3. L Ilopxanos B.A.2, Ionsxos U.C2 Ilepynos ﬂ.B.Z
LKy6anckuii 2ocyoapcmeennwiii ynusepcumem, 2. Kpacnooap,
2Hayuno-ucciedosamenvckuii uncmumym — Kpaeeas knunuueckas 6onvnuya Ne 1

um. C. B. Ouanosckozo, 2. Kpacnooap

elina.gashimova@yandex.ru

JIuarHocTuKa paka JITKMX IO BBIABIXa€MOMY BO3/lyXy — BECbMa IE€PCIIEKTUBHOE
HalpaBJICHUE DPA3BUTHUA MEIHMIMHBI, TaK KaK BHEApPEHHE MOAOOHBIX MPOLEAYp MOMOTaer
3HAYUTENIBHO YBEJIWYUTh AMArHOCTHUUCEKUM OXBAaT 3a CUeT NMPOCTOThHI KaK caMOW IpOLEeTyphl
aHaM3a, TaK U OTCYTCTBHS JIOMOJHUTEIBHBIX TPEOOBAHHIA K CTEPHIBHOCTH 000PYIOBAHUS U
KBAJTM(PHUKALMKA MEIUIMHCKOTO MEpCOHaIa U IMO3BOJSET BBIABIATH 3a00J€BaHUSA HA PaHHUX
JTamax, 4TO MOXET 3HAYUTEIBHO YBENUYUTh 3(P(EKTUBHOCTH M COKPATUTh CPOK Kypca
JICYCHMUS.

[ToMuMoO paxa JIETKMX aKTHBHO M3y4YaeTCs BO3MOXKHOCThH JAMArHOCTHPOBATH M JIPYTHE
JgeroyHsle 3a00jieBaHMs, TaKHe KakK acTMa, XpOHHMYEecKass OOCTpYyKTHBHas OOJE3Hb JIETKUX
(XOBJI), mykoBucuuaos, COVID 19 u npyrue. B cBsi3u ¢ Tem, 4To aHaiIU3 BBIIBIXaEMOIO
BO3/lyXa MOXET ObITh HNPHUMEHHM K pa3jIMyHbIM 3a00JIeBaHUSM, JOBOJBHO YacCTO MOKHO
HaOJI0IaTh TIEPECEKAIOIINIACS TepeueHb MPEAIOoaraéMblXx OMOMApKEpOB JJIsl TUATHOCTUKU
pasHbIX 3a0ojeBaHMH, B TO JK€ BpeMs B paA3JIMYHBIX MCCIEJOBAHUSAX MEpeUYeHb
IperoaaraeMbix OMOMapKEpOB ISl OTHOTO U TOTO XKe 3a00JIeBaHUs, HAIIPHUMED, PaKa JETKUX,
cyliecTBeHHO oTiindaercs. OQHOM U3 NPUUUH MOXKET ObITh TOT (DAaKT, YTO MHOTHE MAIIUEHTHI
MIOMHUMO paKa JIETKHUX OOJEI0T W JPYTUMH CONYTCTBYIOUIMMH 3a00JICBAaHUSMH, YTO MOXKET
CKa3bIBaThCsl HA KAYECTBE CO3/1aBAEMbIX TUATHOCTHYECKUX METOIOB.

B mHacrosmeir paboTe UCCIENOBaHO BIUSHUE pPAa3JIMYHBIX COMYTCTBYIOLIMX
3aboneBanuii Ha mpod b JIOC U3 BbIIBIXaeMOT0 BO3/1yXa MAI[MEHTOB C PAKOM JIETKHX C LEJIBIO
BBISIBIICHHSI TIPEJIIIOIAraéMbIX BEIIECTB-KAaHAWIATOB M WX COOTHOIICHWH, W3MEHSIOMINXCS B
3aBHCUMOCTH OT HaJIMYMs WM OTCYTCTBHUSI COMYTCTBYIOLIEro 3aboseBaHus. [IpencraBieHsl
Pe3yIBTATHl aHAIN3a BBIIBIXaeMOT0 BO3/IyXa MAIMEHTOB C PAaKOM JIETKHUX, Y KOTOPBIX TTOMUMO
OHKOJIOTMHM  JMarHOCTHUPOBAaHbl ~XpOHWYecKas cepiedHas HepocrtarouHocTs (XCH),
THIIEPTOHMSI, OKUpPEHHWE, CaxapHbBId NUA0EeT W aTepOCKIEpO3 C HCIIONBb30BaHUEM METO/A
I'X-MC.

Hccnedosanus nposoounuce 6 pamkax evinoanenus npoekma Poccuiickoo nayunozo
@onoa u Kybanckoco mayumoco ¢ponoa Ne 22-13-20018 c ucnonvzoganuem Hayuno2o
obopyoosanus LIKII “Oxonoeco-ananumuueckuii yenmp”’ Kybanckoeo cocynueepcumema.
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MoHun3auma opraHMvyecknx coeguHeHUN, MHAYLUUpPOBaHHas
nasepHoOM Nyiasmon, B peXxume peructpaumm oTpuuatenbHbIX
WOHOB

I'peunuxoe A.A., Tumaxosa C.U., Kpasey K.IO., Cumanosckuu A.O.

Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccutickou
axademuu Hayk ('EOXH PAH), 2. Mockea

Hucemumym oowet gpuzuxu um. A.M.Ilpoxoposea PAH, 2. MockBa
grechnikov@geokhi.ru

Merton wonuzanuu xumudeckux coenuHenunin APLPI (Atmospheric Pressure Laser
Plasma lonization) ocHOoBaH Ha TPUMECHEHHH JIA3EPHO-WHIYLIMPOBAHHOW ILIa3MBbl,
oOpasyromieiicss B pe3ynbTare OOJy4YeHHS METAJUIMYECKOW MHIIEHH HaHOCEKYHIHBIMU
JTa3epHbIMU uUMIynbcamu [1]. BozgeilicTBue mima3Mbel Ha MOJEKYJIBl BO3/AyXa MPUBOAUT K
00pa3oBaHUIO BOJIM3HM TOYKH (POKYCHPOBKH H3Iy4EHHs 00JAaCTH C BBICOKOH KOHIIGHTpAIHen
NEPBUYHBIX MOHOB M BO30Y)XKICHHBIX MOJIEKYJ, KOTOpBIE 3aTéM O0eCHeuMBaIOT “MSTKYIO”
MOHU3ALMIO  ONpENeNseMbIX  COCIUHEHWH B pe3yibTaTe  HOHHO-MOJEKYJISIPHBIX
B3aUMOJICYCTBUI.

OCHOBHBIE JaHHBIE 110 OICHKE aHAJTMTHUYECKHX XapakTepucTuk merona APLPI O6bun
MIOJTyYEHBI paHee B PEKUME PETUCTPAIlMH TOJI0KHUTEIBHBIX HOHOB. B OKIIaie mpeacTaBieHb
pE3yJIbTaThl HCCIIEOBAHUS OCOOCHHOCTEH NOHU3AIMN OPTaHUYECKUX COCMHEHUN B PEXHME
pEerucCTpalii  OTPULATEIBHBIX HOHOB. VcciemoBaHsl W WACHTU(GUIMPOBAHBI OCHOBHBIC
(OHOBBIE CUTHAIIBI, COOTBETCTBYIOIINE COCIMHEHHSM, KOTOPhIE CHHTE3UPYIOTCS B BO3/IyXE B
YCIIOBHSAX BO3JICHCTBHUS JIa3epHO-MHIyIIMPOBAHHOH IIa3Mbl. B KadecTBe TECTOBBIX aHAINUTOB
u3ydeHo Oosiee 50 COENMHEHUWH, NMPUHAISKANIMX K PA3IMYHBIM XHMHYECKHUM KJIaccaM.
[TokazaHo, 4TO B 3aBUCUIMOCTH OT (PU3UKO-XUMHUYECKHX CBOMCTB ONPEACIAEMBIX COCTUMHEHUN
PETUCTPUPYIOTCS PAa3IUYHbIE BUbI OTPHUIATENBHBIX HOHOB. MOKHO BBIJETUTH CIEIYIOLINE
OCHOBHBIC KaHaibl uoHu3auu B Meroae APLPIl: mepenoc mporona c¢ oOpazoBaHueM
JIETIPOTOHUPOBAHHBIX MOJIEKYJ; 00pa30BaHUE MOJICKYJSPHBIX MOHOB (aHHOH-PAJIMKAIOB) U
PEaKIiy MPUCOETNHEHHS ¢ 00pa30BaHNEM aJITyKTOB C aHHOHAMH, CHHTE3UPYEMBIMHU B BO3/TyX€
OpU BO3JCHCTBUHU JIa3epHO-MHIYLIMPOBAHHOM IUIa3Mbl. Psn coequHeHui, B YaCTHOCTH
YTIEBOAOPOABI, HOHHM3YIOTCS IIYyTEM IPEIBAPUTEIBHOTO OKUCICHUS M IOCIEAYIONIETO
JeTPOTOHUPOBAHUS.

[IpencraBneHpl pe3ybTaThl HMCCIEIOBAHUS IMAapaMETPOB IUIa3MBI, CO3/aBaeMON Ha
MOBEPXHOCTH METAIMYECKOW MMILIEHHM MpPU aTMOC(EPHOM MaBJICHUH: CHEKTP H3IIydeHUs,
AIIEKTPOHHAS TEMIIepaTypa, BpeMsi CyIIeCTBOBaHMS TU1a3Mbl. Ha 0OCHOBE MOTyueHHBIX JaHHBIX
00CYX/1at0TCsl BO3MOXKHbIE MEXaHU3MbI 00pa30BaHUs OTPULIATENLHBIX HOHOB.

PaccmoTpena MHCTpyMeHTanbHasi peain3alidsi METo/a, OCHOBaHHAs Ha COYETAaHUHU
uonHoro uctoynuka APLPl ¢ BpewmsmponerneiM Macc-ananmuzaropom tuna Q-TOF u
opOuTaNbHOM HOHHOM JoBYyIIKOH “Orbitrap”. Ha mpumepe onpeaeneHuss HEKOTOPbIX HUTPO- U
XJIOPCOACPKALMX COCTUHEHUN OIpeNeeHbl AHAIUTHYECKUE XapaKTepUCTUKU MeToja —
BOCIIPOM3BOAMMOCTD, MPEeNTbl 00HAPYKEHUS, THHEHHOCTh TPaIyUPOBOYHBIX 3aBUCHMOCTEH.
[TpoBeneHo cpaBHEHUE aHATUTUYECKHX MapaMeTpPOB MPH MOHHU3AIMK aHAJIUTOB B BO3IYyXE U
asore.

bubnuoepaguueckue ccolnku
1. Amumnues C.C., I'peunuxoB A.A., Hukudopor C.M. HoBble moaxoabl B Ja3epHON Macc-
CHEKTPOMETPHUH OpraHndeckux oObekToB // Ycenexu ¢us. Hayk. 2015. T. 185, Ne 2. C. 207-
212.
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NMpumeHeHne maTpuyHoro TBepaocgasHoro gucneprupoBaHus
B COYeTaHUU C ra3oBon xpomartorpacdumen — macc-cnekKTpomeTpuen
Ana onpeaeneHus 6uccgeHona A B TKaAHAX NPeCHOBOAHLIX PbIb

Ivoun A.C., Cyxanog IL.T., Kywnup A.A.
Bopoueorcckuii cocyoapcmeernnulii yHusepcumem uHICeHePHuIX mexHoao2ull, 2. Boporeoic
goubinne@mail.ru

bucdenonsr — Oonplas rpymnna COCIUHEHUH, OTHOCALIMXCS K rpynne (eHONbHBIX
KceHoacTporeHoB. Hanbonee wacto npumensiercs ouchenon A (bDA). On ucnonb3yercs B
IIPOM3BOJCTBE MOJIMMEPOB, Tapbl JI1 MNUIIEBOM NpoAyKuMH, oTBepaurencil. Hanbonee
mpokoe npumMeHenne bAA HaxoauT B Mpou3BoACTBE MojdukapboHaTa. OTXOAbI MOJIMMEPOB
IIOCTEIIEHHO JAETPAaJupYIOT B OKpYXalollel cpeie, pacnajasch A0 MEIb4YallluX 4YacTUL —
MUKPOILIACTUKOB, KOTOPBIE MONAAAI0T B MOYBY, BOJIY U JOHHBIE OTIOXKECHHUS.

W3 BogHOW cpeapl MUKPOIUIACTHKU IOIJIOIAIOTCS MHUKpPOOPraHM3MaMu, Ipu
Ouojerpajgalud B UX OpraHM3Me MPOUCXOAHUT YacTUYHOE BHICBOOOXKIeHUEe BDA, koTopbIii
SBIIICTCSL CTPYKTYpHBIM aHajorom 17B-acrpaaunona. BOA B3auMoJeHCTBYeT ¢ perenTtopaMu
17B-scTpaguona, 4To TPUBOAUT K SHIAOKPUHHBIM HApYyIIEHUSM U (peMHHM3AIMH BOJHOM
OHOTHI.

OcHoBHoO# npobnemoit onpenenenus bOA B BoIHOI OHOTE SABIAIOTCA MATPUYHbBIE
a¢dexTsl. Hanbonpmee BausiHUE HA PE3yIbTaThl aHAJIH3a OKA3bIBAIOT )KUPOBBIE OTIIOKCHHUS.
OHu nepexoAsT B 3KCTPAKT MPU M3BICUYEHUU KaK TUAPO(OOHBIMU, TaK M THAPOPHUILHBIMU
pactBoputensMu. [loaTomy s aHamm3a MPEAsio’KEH METOJ MaTpPUYHOro TBEpAOo(]a3zHOro
JTUCTIEPTUPOBaHUs, I7I€ COPOCHT A00aBISIETCA Cpa3y B MATPHILy HCClIeayeMoro oobekra. J{is
9TOTO0 CHHTE3MPOBAJIM MAarHUTHBIN COPOCHT, yHKIMOHAIM3UPOBaHHbIA rymaramu (Fe3Os@
SiO2-HA). B kadecTBe HCTOYHHMKA T'yMATOB PUMEHSIIN CaIPOTIEIIb.

P10y n3Menbuanu 10 cocTostHUS (apiiia, IOMEIIaay B araToBYIO CTYIIKY U J00aBIsun
copbent Fes04@ SiO2-HA. Tleperupanu B Teuenue 10 MuHYT necTHKOM. [Tomy4eHHbIN KOMOK
MEPEHOCWIN B COCY/l C TENITaHOM U NepeMelnBaii 3 MUHYTHL. [Ipmkumanu K cTeHKe cocyaa
HEOJIMMOBBIN MarHUT, U3BJIEKAJIN COPOEHT U OT/AEISUIN B3Bech (papiia B renrtaHe. M3BieueHHbIN
Fe304@ SiO2-HA momemnanu B 1 MJI MeTaHOJA M BCTPSXHMBAIM 5 MHHYT. MeETaHOJBHBIH
HKCTPAKT yHapUBAJIM U MPOBOAMIIM JCPUBATU3ALMIO YKCYCHBIM aHruapuaom. OmnpeneneHue
npoBoauiu Ha xpomartorpade Agilent 7890B GC System c¢ nerextopom macc Agilent 5977A
MSD npu crenyronmx ycnoBusax: oobeM npoOsl — 1.0 Mk, nenenue motoka 30 : 1, konmoHka
HP-5MS UI (30 m x 0.25 MM x 0.25 mMxm), daza — (5% eHwn)-MeTuInoauCcuIoKcaH, ra3-
Hocutens — He (1.0 mu/muH), Temmeparypa y3na BBojaa mpoosl — 300°C, temmeparypa
HMCTOYHHMKA MOHOB Macc-aeTekTopa — 250°C, mnporpaMMHpOBaHHE TEMIIEpaTypbl: UCXOIHAsS
temriepatypa — 150°C B TedeHue 2 MUH, Jajee YBEJIUYUBAIU TEMIEPATYPY CO CKOPOCTHIO
10°C/mun no 280°C u yaepxxkuanu ee 20 MuH.

Onpenenenre BOA npoBoauiau B MBIIIEYHON TKaHU U TEYEHU TKAHAX 7 BUIOB PEUHBIX
pri0: Toncronobuk (Hypophthalmichthys molitrix), cazan (Cyprinus carpio), mimotBa (Rutilus
rutilus), cynak (Stizostedion lucioperca), nemr (Abramis brama), kapm (Cyprinus carpio carpio)
u okyHb (Perca fluviatilis). MakcumanbHasi KOHUEHTpALMs aHAJIUTA YCTAHOBJIEHA B MEYEHU
okyHs u coctaBuia 3.9 wMkr/kr. Kounentpamuun B®A B MbIIIeyHBIX TKaHAX pbIO
npUOIU3UTENBHO B 2 pa3a HUXKE.
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NMpuMeHeHMe cNeKTPOCKONUN KPYroBoro AMXpousma npu aHanuse
XUPanbLHOCTU KPUCTaNoOB axupasnbHbIX COeAUHEHUN

I'vevkoe BIO.Y, Myxamemsanoe T.A.?
Yumckuii ynueepcumem nayku u mexuonoeui, 2. ¥Ypa

Kaszanckuii ghedepanvuwiii ynusepcumem, 2. Kazanw
GuskovwU@uust.ru

CrekTpockonust KpyroBoro JIuUXpoM3Ma Hallla [IUPOKOE MpPUMEHEHUE IpHU
UCCIICIOBAaHUM OINTHYECKA AKTHUBHBIX OOBEKTOB Ha MpEeIMET HX T'OMOXUpPAJbHOCTH. B
YaCTHOCTH, KPYTOBOW TUXPOU3M YaCTO MCIONB3YIOT IPU aHAJIU3€ PACTBOPOB aMUHOKHUCIIOT U
nentu0B. OJHAKO MPUMEHEHHE TaHHOTO METO/a MPU aHaIu3€e TBEPABIX 0OOBEKTOB 3a4acTyIo
CBS3aHO CO CJIOXHOCTSMU JOCTHIKEHMSI JIOCTOBEPHBIX H3MepeHuil. Bo MHorux cimyuasx
CXOJIMMOCTh PE3yJIbTATOB MapalICIbHBIX WU3MEPEHUN CIIEKTPOB HEYJIOBIETBOpHUTENbHA. Bcé
3TO CO3AA€T CIIOKHOCTH MPHU MPUMEHEHHH KPYroBOTO AMXPOU3Ma OTHOCUTEIBHO H3YUYCHUS
ONTUYECKON aKTUBHOCTHU TBEPBIX Tell.

B nacrosmiei pabote OblTH U3y4YeHBI CIIEKTPBI KpyroBoro auxpousma (K1) kpucramios
THITITYPOBON KHUCIOTHI U (IIOpOTIIIONHMHA. J[aHHBIE KPUCTAILUTIBI SBIISIOTCS SHAHTHOMOP(HBIMH,
T.€. IPEACTABISAIOT CO00I 3epKallbHOE OTpaXkeHue IpyT apyra. [Ipu 3Tom, KpUcTamibl COCTOSAT
U3 axXUpaJbHBIX MOJIEKYJ, MPEICTaBIsisi COOOW MpUMEp MPOSIBICHUS CYNPaMOJICKYJISPHON
xupanabHOcTU. [To100HbBIE KPUCTAIUIBI PaHEe HALIUIH MPUMEHEHUE B KaUeCTBE MEPCIEKTUBHBIX
XHUPAITBbHBIX HEMOJBMKHBIX (ha3 it xpomarorpaduu. 3a cu€T XupalIbHOTO pAaCIIO3HABAHUS MTPU
0OJBIIMX, YeM B Cily4ae OOBIYHBIX XUPAJIBHBIX CEJIEKTOPOB, KOHLEHTPALMIX, XHUPAIbHOE
pa3zeneHre Ha KOJOHKaX Ha OCHOBE SHAHTHOMOP(HBIX KPHUCTAIIIOB BO3MOXHO TpHU Ooliee
BBICOKHMX KOHIICHTPAIUSAX, YEM B CITy4yae KIACCUYECKUX XUPATbHBIX HEMOIBUKHBIX (a3.

Jns nonyuenus cnektpoB K]l kpucramnoB ucnonp30Bainu ABa noaxona. B mepsom,
roroBuny Tabnetky B KBr. Bo Bropom, ucnonb3oBanu ontudecku yucroe B Y dD-auanazone
Ba3eIMHOBOE Macjo. MaccoBas A0y KPHCTaLIOB B 00OMX Ciydasx cocraBisuia 1%.
CycneH3us KpUCTAJUIOB B Ba3eMHOBOM Macie 3aXHMajach MEXIy ABYMS KBaplLEeBbIMHU
créknamu. Crextpel K1 caumanuce Ha cnektpomerpe J-1500 (Jasco, Tokuo, SAnonwus). dus
3alMCH CIIEKTPOB ObUIO MCIOJIB30BAHO CTAaHIAPTHOE KIOBETHOE OTjeneHue. Mcnonb3oBanach
KIOBETa C JUIMHOW omTH4eckoro myTd | cM. CHeKTpbl CHUMaIHCh OTHOCHTEIBHO YHUCTOTO
Hocutens (Tabnerka ¢ uncthiM KBr/aucroe BasennHoBoe Macio).

[TonyuyenHbie KJI-ciextpsbr
NOKa3alyd 3HAauMMOe OTJIMYMe CHUTrHaja
KpyroBoro pgmxpomsma otT Hyms s
TUIITYPOBOM KHCJIOTBI MaKCUMyM
HabOmoancs npu 260 HM, B TO BpeMsl Kak
s ¢uopormonmHa — npu 310 HM.
VYcraHoBnEHO, 4TO yYAEpKUBAHUE
SHAHTUOMEPOB B  Xpomarorpaduum Ha
KOJIOHKaX  Ha  OCHOBE  HM3Yy4YaeMBIX
XMPAIBHBIX KPHUCTAIJIOB KOPPEIUPYET CO
3HaKOM CHTHaJla Ha CIIEKTPEe KpPyroBOTO

JUXpPOU3Ma:  TOJIOKUTENBHBIA  CHTHAI
, , , , b COOTBETCTBYET OOIBIIEMY YAEPKUBAHUIO
250 300 350 4% 450 D-»HanTHOMEPOB, U HAOOOPOT.
Pucynox. CieKTpbI KpyroBOTo JUXPOU3Ma JUTsi KPUCTAJUIOB THIIITYPOBOW KHUCIIOTHI.

Paboma evinonnena 3a cuém epanma Poccuiickozco nayunozo ¢onoa (npoexm Ne 23-
73-00119)

CD, mdeg

215 4
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OueHKa OTHOLIEHUS CTabUNbHbLIX U30TOMNOB yrrnepoaa B MeToAe
rasoBou xpomatorpacum c KBagpynonbHbIM Macc-CNeKTPOMeTPOM
NPV MOHU3aLUN 3NEeKTPOHHLIM yaapoM

Jlanunos gZ.A.l, Xopvkosa A.HY, Manviwes A.H.Y, Kucenésa Il.B. 12

YVpansckuii ®edepanvuuiii ynueepcumem umenu nepeozo Ipezudenma Poccuu

b.H. Envyuna, e. Examepunbype

2Uncmumym 2eonozuu u 2eoxumuu umenu ax. A.H. 3asapuyrxozo YpO PAH, 2. Examepunoype
d.a.danilov@urfu.ru

Meton razoBoil xpomatorpaduu ¢ Macc-CIEKTPOMETPUYECKUM JI€TEKTUPOBAHUEM U
MOHHU3AIMEH SIEKTPOHHBIM yAapoOM TMpPH3HAH <«30JI0TBIM» CTaHAApTOM B  00JacTu
uACHTU(PUKAIIMY KOMIIOHEHTOB CIIOXKHBIX cMecel. Habop 0CKoIOUHBIX HOHOB, TEHEPUPYEMBIX
MCTOYHHKOM HMOHOB, TIO3BOJIIET C HCIIOJIB30BAHMEM OMOIMOTEK MAacC-CIIEKTPOB JJOCTATOYHO
TOYHO  UJCHTH(PHUIMPOBATH  BELIECTBO, OCOOEGHHO  BBIJEIIEHHOE B  IpoIEcce
XpOMaTorpaguueCcKoro pa3aeaeHus.

OpHako psiA 3a1ad, OMPENENIeMbIX COBPEMEHHBIM pPAa3BUTHUEM HAyKH, OCTAIOTCS
HEJIOCTYITHBIMH KBaJ[PyTIOJIbHBIM MacC-aHaJIH3aTopaM HU3KOTro paszpemeHus. K Takum 3agaqam
OTHOCHUTCS OIpeJIe]IeHHe N30TOMHBIX OTHOIIEHUN CTaOUIIBHBIX U30TOIOB, KOTOPHIE COAEpKAT
WHTEPECHYIO HH(MOPMAITUIO JJIT MHOTUX 00JIacTel ucciaenoBanuii. Pabora mocBsieHa oneHKu
BO3MOXKHOCTH HCHOJIb30BaHMS IOJIy4aeMOM Macc-CIIeKTPOMETPUYEeCKON HH(OpManuu s
onpejieieHls COOTHOIIeHUs u3otonos yriepoaa 2C, 3C. IlpennoxkeHo MCIONb30BaHHE B
KaueCTBE aHAJUTHUYECKOTO CHUTHala COOTHOIIEHHWE HWOHHBIX TOKOB OCKOJIOYHBIX HOHOB,
00yCIIOBIIEHHBIX H30TOIHBIM Pa3HOOOpa3HeM yriaeposa.

W3mepenust mpoBOIMIINCH C UCHIOTIB30BaHUEM XpoMaTomacc-criektpomerpa Clarus 600
(Perkin Elmer) na xomonke Elite-Sms (30m, 250mkMm, 0,25MKM), TemmiepaTypa uaTepdeiica —
250°C. VcTOuHMKOM HOHOB CITYKHJI 3JIeKTpOHHBIN yaap 70 3B, Temneparypa karoga — 200°C.
OObekTaMH aHalM3a CIYXHWIM apXeoJorHmuecKkue apTredakThl, B KOTOPBIX OMpPEIEISIICs
AKHUPOKHUCIOTHBINA COCTaB OPraHMYECKUX OCTATKOB.

[IpenyiokeHHBI  TOIX0J] TO3BOJISET MPOBOJUTH ITOJYKOJMYECTBEHHYIO OIICHKY
U30TOIHOTO COOTHOILEHHUS CTAOWMJIBHBIX H30TONOB YIIEPOAd, YTO MOXET CIYXHUTb
JIOTIOJTHUTEIBHBIM MCTOYHUKOM HH(OpPMAIMK M CHOCOOCTBOBATH BBISBICHUIO «OCOOCHHBIX)
0o0pa3ioB 0e3 HCHOoJIb30BaHUS Oojee JOPOTHX CUCTEM, KJIACCHMUYECKU IMPHUMEHSEMBIX IS
U3MEPEHUS H30TOMHBIX OTHOIICHHH.

Paboma noooepycana epanmom PH® Ne 22-18-00593
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YBIXX-MCBP nayyeHne metabonmama cekperarora ropmoHa pocTta
noytamopeHa (MK-677) B Mmoye yenoBeka

Hmumpuesa E.B., Temepoawes A.3., I'awumosa 3.M., Azapan A.A.
Kybanckuii cocyoapcmeennwiii ynueepcumem, 2. Kpacnooap
catherine_dmitrieva@outlook.com

Noyramopen (MK-677), paspabotannbiii komranueir Merck, ssisiercsi cekperarorom
TOPMOHA POCTA HEMENTUTHOW MPHUPOABI, MPUBOAUT K YBEJIUYCHUIO YPOBHS TOPMOHA POCTa C
BBICOKOH CrienuUIHOCTHIO. JIaHHOE COeIMHEeHNE 00JIaacT HU3KOH MOJIEKYJISIPHOW Maccoi 1
nepopasbHOil OMOAOCTYNHOCTHIO C YBEJIMYEHHBIM BpEMEHEM INOyBbIBeNeHUs. biaromaps
3agBICHHBIM 3@ QeKTamM, BO3MOXKHO yNoTpedieHne uOyTamopeHa mpodecCHOHATbHBIMU
CIIOPTCMEHAMH, ITI03TOMY OH BHECEH B [€pPEeUeHb 3aMPEIICHHBIX K YIIOTPEOICHUIO MPEenapaToB
BceMupHOro aHTHIONMMHTOBOIO areHTCTBa (KaTeropust S2, MENTHUAHBIE TOPMOHBI U UX
punu3uHr-¢pakTopsl). C IeNpl0 yBEIMYEHUS BPEMEHHOI'O OKHa JJs OOHapyeHHs (akra
3noynotpeonenns MK-677, HeoOX0IUM TOMCK METaOOIMTOB JAHHOTO COCJAMHCHUS B MOYE
YeNoBeKa.

C mpuMeHeHreM MeTOo/1a YIbTPa-BhICOK0d(PPEKTHUBHOM KHUIKOCTHOM XpoMaTorpapuu ¢
KBaJIPYIOJIb-BPEMSIIPOICTHBIM ~ MacC-CIIEKTPOMETPUYECKHM  JIETEKTUPOBAHUEM  H3Y4YeH
MeTaboIM3M HENEeNTHIHOTO cekperarora ropMoHa pocta MK-677 myrem aHanm3a oOpa3iioB
MOYM YeJIOBEKa, MOJYyYEHHBIX B TEYCHHUE JBYX HEJIENb IMOCJIE€ OJHOKPATHOTO MEepPOpPalbHOTO
ynoTtpebnenust npenapata. IloaroroBky mpo® K aHaIM3y OCYIIECTBIILIM MPU IMTOMOIIN
paszbariieHus 00pa3oB U GepMeHTaTUBHOrO THAposnu3a E. coli ¢ mocnemyromie uaKocTb-
XKHUJIKOCTHOM OKCTpakuuei. B pe3yiabTare NpOBEACHHOTO aHaimn3a OOHAPYXWIH Kak
COCIMHEHUE B HEU3MEHHOW (opme, TaKk M ero MeTadOoNUThI, MPU ITOM JAETEKTHPOBAHHE
THIPOKCHJIMPOBAHHOTO aHAJMTa BO3MOXKHO CIYCTs 4 CYyTOK IIOCJ€ OJHOKPAaTHOTO
NEpOPAIILHOTO YHOTPEOJIEHUs] COEMHEHMs, 4YTO JeNlaeT ero Haubojee MNepCrHeKTUBHON
MUILIEHBIO /IS IETeKTUPOBAHUSI.

Hccneoosanus npogoounucs 8 pamkax evinonnenus npoekma Poccutickoco nayunozo
gonoa u Kybancrxoeo nayunoeo ¢onoa Ne 22-13-20018 ¢ ucnonvzosanuem HaAyuyHO2O
obopyoosanus LIKII “Oxonoco-ananumuyeckuil yeump” Kybanckozo eocynugepcumema.
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M3BneyeHue cynepakoTOKCUKAHTOB U3 BOA CMeCAMU
pacTBopuTenen Ana AMCnepCUOHHOMN XNOKOCTb-XXUOKOCTHOMN
MUKpo3kcTpakumm npu NX-MC onpegeneHun

Hoeseas I1.A., Hepsonnas T.A., Mycopuna T.H., Kopnakosa U.T".
Kybanckuii cocyoapcmeennwiii ynueepcumem, 2. Kpacnooap
cheta97@yandex.ru

[Momuapomatudeckue yriaeBogopoasl (I[TAY) u momuxmopupoBaHHBIE OUDEHUITBI
(ITXb) otTHOcATCA K KJIacCy CyNEp3KOTOKCHMKAHTOB — TI€HOTOKCHMYECKMM BEIIECTBaM,
00J1aJaf0IUM XUMHUYECKONW YCTOWYMBOCTBIO K PAa3NIMYHBIM (PaKTOpaM OKPYXKArOIIEH Cpesbl,
CHOCOOHOCTBIO K JUITMTENbHON MUIPALMU U aKKyMYJISILIMU B IPUPOJHBIX 00bekTax. KoHTposb
THX 3arps3HUTENed C y4eToM HX (PHU3MKO-XMMHUYECKHX CBOMCTB, OIPEENISIONIUX
pacripelieieHie aHAJUTOB B  BOAHBIX OO0BEKTaX, C HNpUMeHeHHeM 3(P(eKTUBHON
npoOONMOATOTOBKK, B  OOJBIIEH CTENEHW COOTBETCTBYIONICH NPHUHIMIIAM  3€JIE€HOMN
aHAJIUTUYECKONW XMMUU — aKTyallbHas 3a7aya JUls ucciieloBaTeNei.

JlucniepcuoHHas KUAKOCTb-KUAKOCTHas MukposkcTpakuus (JDKOKME) 3anumaer
IPUOPUTETHOE TOJOXKEHUE CPEIU BapUaHTOB >KUIKOCTHOW MHKPOIKCTpAaKUMU Onaronaps
MIUPOKUM AHAIUTHYECKAM BO3MOXKHOCTSAM. OJHAaKO TpU OJHOBPEMEHHOM W3BJICUCHHU
00NBIIOrO0 Kpyra KOMIIOHEHTOB, OO0JQJalolIMX pPa3IMYHBIMM  (PU3UKO-XMMHYECKHUMHU
CBOWCTBaMH, €€ MPHUMEHEHUE OKA3bIBACTCS HEJOCTATOYHO (D (hEeKTUBHBIM.

JlaHHO€ HccieoBaHue MOCBsAIIEeHO pa3paboTke BapuantoB JKKME st usBneuenus
HIMPOKOTO CIIEKTPa aHAINUTOB, OTIMYAIOIIUXCS CTPYKTYPHO, @ TAKXKe M0 (PU3UKO-XUMHYECKIM
CBOWCTBaM, C HCIOJb30BAHUEM CMECEe pacTBOpPHUTENEH B KauecTBe OHKCTpareHTa u
JUCIEPrUPYIOLIETr0 areHTa, pH MOCIeIy0IIEM XpoMaTorpa(puuecKoM ONpeIeIeHHH.

B pesynbrare mpoBeaeHHbIX uccienaoBaHuil ana usBiedeHus 20 [TAY paznuunoit
MOJIEKYJISIPHOM Macchl IPEI0KEHO TPUMEHEHNE SKCTPAKIIMOHHONW CHCTEMBI, COJIeprKalleil B
Ka4yecTBe JAMCIIEPTUPYIOIIEro areHTa OMHApHYI0 CMECh alleTOH:alleTOHUTPUII, U XJI0pOohopM —
B KayecTBe IKCTpareHTa. ONTUMH3UPOBAaHbI COOTHOLLIEHUSI KOMIIOHEHTOB B CMECH, MTOA00PaHbI
YCIIOBHS JIOMOJIHUTENBHOTO YIbTPa3ByKOBOro aucneprupoBanus. s uzsneuenus 22 [1Xb
Pa3IUYHON CTENEeHM XJIOPUPOBAHHOCTH IOJ00paH COCTaB SKCTpareHTa Ha OCHOBE CMECHU
XJIODOPTaHUYECKUX pacTBOpUTENEH, COCTaB JUCHEPTUPYIOLIEr0 areHTa MoJo0paH cC
MCIIOJIb30BaHUEM TPeX(PaKTOPHOTO M3aifiHa SKCIIEPUMEHTA.

AHanu3 MpoBOMIM € UCIOIB30BAHUEM XpOMATOrpauuecKoi CHCTEMbI, OCHAILIEHHOMN
MOHOKBAJIPYTOJIBHBIM Macc-CrieKTpoMeTpudeckuM nerekropom «GCMS-QP2020» Shimadzu,
SAnonus, npu 3ToM npenens! onpenenenus [IAY cocrasunu 3 — 6 ur/a, a [IXb — 7.5 — 15 ur/n.

HUccneoosanus nposoounu 6 pamkax npoekma I oczaoanus Munoopnayku P® Ne FZEN-
2023-0006 c ucnonvzosanuem nayunoz2o obopyoosanus LIKII “Oxonoco-anarumuyeckuil
yeump” Kybanckoeo 2ocynusepcumema

195


mailto:cheta97@yandex.ru

U3y4yeHue cenekTMBHOCTU XuakocgasHom copobuumn
asoTcoaepXxawmx reTepoLmnKIM4YeCcKMx coeauHeHMN Ha runepkapoe

Heanosa I0.11.

Huemumym ¢husuyeckoii xumuu u snexmpoxumuu um. A.H. @pymxuna Poccuiickou akademuu
Hayk, 2. Mocksa

yu.p.ivanova@mail.ru

BricokoadexTuBHas KHIKOCTHas Xpomarorpadus SBISETCS HEOTHEMIIEMBIM
MHCTPYMEHTOM COBPEMEHHOTO aHAJIN3a MIPUPOIHBIX U CHHTETUUYECKUX COSAMHEHUN 1 HaXOJUT
NPUMEHEHHE B PA3TUYHBIX OTPACISIX XUMUHU M CMEKHBIX C HEW HayKax: MEeIUIMHE, YKOJIOTUH,
dapmaiieBTUKe U T.1. DTOT TMOKUN METOJ MCCIENOBaHUs 103BOIsIeT AP(PEKTUBHO pa3JeNsTh
CJIO’KHBIE MHOTOKOMITOHEHTHBIE CMECH BEILECTB 3a HEOOJIBIION MPOMEKYTOK BPEMEHU H B
MSTKUX yCIIOBUSIX, HAIIPUMED, IPU KOMHATHOM Temneparype. Bee 3T mpenmyIiecTsa, a Takxke
BBICOKAsl  CENEKTUBHOCTH  pa3JeliCHHs, ONPENCISIIOTCS pEaTu3yeMbIMH B  CHCTEME
MEXMOJCKYIIPHbIMA ~ B3aUMOJICHCTBUSIMU W 3aBUCAT  OT  BCEX  YYaCTHHKOB
xpomarorpaduueckoro nporecca [1]. MccraenoBanue BAUSHUS TIPUPOIBI U CTPOCHHS MOJIEKYJT
aacopbata Ha MX yJep>KMBaHUE MPU HEU3MEHHOM XapakTepe COpOEHTa M ANII0eHTa yJT00HO
paccMaTpuBaTh Ha IpUMEpPE a30TCOACPKAIINX APOMATUIECKUX T€TEPOIMKIOB. BO3MOKHOCTB
BapbUPOBAHUS YHCIIA U IPUPOJIBI TETEPOATOMOB WIIH MPUCOSTUHEHHS (PArMEHTOB MOJIEKYJ C
pa3nuyHBIMU (YHKIIMOHATIBHBIMH TPYIITIAMH ITO3BOJISIET OTYYaTh pa3HO00pa3HbIe CTPYKTYPHI,
KOTOPBIE HAXOJAT YCIEIIHOE MPUMEHEHHE B KaUeCTBE JIEKApPCTBEHHBIX MPENapaToB HIMPOKOTO
CIIEKTpa JICHCTBUS, KPACUTEIICH, MHTHOUTOPOB KOPPO3HH, OMOCEHCOPOB | T.J.

Lenp Hacrosimel pabOThl — YCTAaHOBIIEHHWE BIMSHHUS CTPOCHHUS HEKOTOPBIX
npou3BOAHBIX 1,2,4-TpHra3oia ¢ OKCH- U THIPOKCU-TPYIIIAMHU, CBSI3aHHBIMU C HACBIIICHHBIMA
WIM apOMaTUYeCKUMH YIIIEBOJAOPOJHBIMU paguKaTaMH, Ha UX Xpomartorpaduyeckoe
yIEp)KUBAaHWE ©  CEJEKTHBHOCTh  pas[elieHHs] B  yCIOBHAX  0OpamEéHHO-(a30Boi
xpomarorpaduu. DKCIEPUMEHT MPOBOIHUICS Ha KUIKOCTHOM Xpomatorpade Agilent 1200 ¢
Y®-crieKTpoMeTpuYecKUM JETEKTOPOM MpU JMHE BoJIHBI 254 HM. B kauectBe copOeHTa
UCIIOJIb30BaJICS TUIIEPKAPO, IITIOMPOBAHNE OCYIIECTBIIAIOCH BOAHO-ALETOHUTPUIBHON CMEChIO
B Pa3NIUYHBIX OOBEMHBIX COOTHOIICHHSAX. YCTAaHOBJICHO, YTO YBEJIWYCHHUE JUIMHBI
YIJI€BOAOPOAHOTO pajuKajia B TOMOJOrax Jake Ha OJHO METHJICHOBOE 3BEHO CYILIECTBEHHO
U3MEHSeT TapamMeTpbl  COpOIMH, TOCKOJBKY MEHSIOTCS W (PU3HKO-XMMHUYECKHE
XapaKTePUCTHKHN coeauHeHui. Kpome Toro, Hammuyme IUIOCKMX (parMeHTOB B MOJIEKYJaX
ajcopbara TaKKe CHOCOOCTBYET JIydlleMy YIEpKMBAHUIO TE€TEpPOLHKIOB B JaHHOU
Xpomarorpadudeckoil cucTeMe, MOCKOJBbKY TUIOCKas MOBEPXHOCTh YIJTIEPOTHOTO COpOEHTa
OaronpusATCTBYeT KOHTAKTy C HeH, a TMOJSIpU3yeMOCTb JIOMOJIHUTEIBHO YCHUIMBAET
JIICTIEPCHOHHBIE B3auMoaeicTBHsl. [loka3aHo, 4To HAOMIOMAeTCs CENEKTUBHOCTD Pa3JIeIeHHUs
opmo- 1 napa-u30MepoB, IPH ITOM YeM KpyIHee parMeHT 3aMeCTUTENs] y H30MEPOB, TEM OHA
Beimie. OMHAKO ISl M30MEPOB C HHU3KOMOJICKYISIPHBIMH 3aMECTUTEIISIMH HAOIIOAAr0TCS
OnMu3KMe 3HAYeHHS TaKUX (U3UKO-XUMHUECKUX I1apaMeTpoB, Kak OO0BEM MOJIEKYJIBI,
TUnoUIBHOCT, W moysipu3dyemMocTh. OTMedeHo mposiBieHue d(dekra MOoJIPHOTO
yAEp)KUBaHUS TpU COpOIMM Ha TulepkapOe, CBA3aHHOTO C 3JIEKTPOCTATUYECKUMHU
B3aUMOJICHCTBUSMHA MEXIY TOJSPHBIMA MOJEKYJIaMH aJcopOaToB W WHAYIHPOBAHHBIMA
3aps1aMu Ha TOBEPXHOCTH COpOEHTA.

Hccnedosanue vinonneno npu noooepawcke Poccuiickoeo nayunozo ¢ponoa no epanmy
(npoexm Ne 22-13-00266), npedocmaerennozo HDXI PAH.

bubnuocpagpuuecxue ccoiiku
1. UBanoBa O.I1., BanoB M.IO., bypsk A.K. Marematudeckue MoJenu JTUHAMHYECKUX
MIPOLIECCOB aCOPOIMH U TEIUIOMACCONEPeHOCa B MHOTOKOMIIOHEHTHBIX cMmecsax. M.: U3n-Bo
MI'TY um. H.D. Baymana, 2022, 100 c.
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Xvumunyeckana mogucukauma onuronenTmaos Ans UxX
AeTeKTUpoBaHUA MetogamMmm macc-cnektpometpuu MAJTOAU n UOP

Hnviowenxosa B.B.Y, 3umenc M.E.%, Tononvsn A.IL°, bopucos P. C.23

Y Huemumym opeanuuecxoii xumuu um. H.J. 3enuncrkoeo (MOX PAH), . Mockea

2 Uncmumym nepmexumuueckozo cunmesa um. A.B.Tonuueeéa Poccuiickoli akademuu HayK
(MHXC PAH), e.Mocksa,

3Poccutickuil xumuxo-mexronozuyeckuii ynusepcumem umenu J{. 1. Menoeneesa, 2. Mockea
borisov@ips.ac.ru

Metabonomuka - 0AHO H3 HauOosee OBICTPO PA3BUBAIOIIMXCS HaIpaBJICHUN
CTPYKTYpHOH Ouosioruu. bombinyro pomb B MeTabolIOME UrparoT  OJUTONENTHIIBL,
dbopMupyronue MNenTuaoM opranusme. PaboThl MocneaHUX JIeT MOKa3ald, YTO COCTaB
NEeNTH0MA MOXET WIPaTh BAXKHYIO TUArHOCTUYECKYIO POJIb NMPH BBIBICHUM 3a00JICBaHHUN
pa3nuuHoil mpupoabl [1]. B HekoTopbIX ciydasx ocoOblil akIeHT jaenaeTcs Ha HauOolee
IPOCTBIX HU3KOMOJIEKYJISIPHBIX COEIMHEHUSAX ATOro Kjacca - JUMENTHU]aX, KOTOpblEe, MOTYT
ABIIATHCS, HAIPUMEP, MapKepaMu paka u 0one3Hu Anplreiimepa. MakTUUECKU €TUHCTBEHHBIM
BbICOKOYYBCTBUTEIbHBIM U 3KCIPECCHBIM METOJIOM M3YYEHHMsI COCTaBa MENTHAOMA SBISETCS
MaccC-CIIEKTPOMETPHUSI B COUYETAHUU C PA3TUYHBIMU METOJIaMU HOHHU3ALUU W pPa3AeTeHUS
cMmeceil aHanuToB. OJIHAKO, NMPU JETEKTUPOBAHUU MAJIbIX MENTHAO0B 3TUM METOJOM YacTo
BO3HUKAIOT MPOOJIEMBI, CBSI3aHHBIE C BIMSHHEM MaTpUuHOro 3ddexta u HeoOXOIUMOCTHIO
OoOHapy’>KEHHs LEJNEBBIX CHTHAJIOB B 3alIyMJICHHBIX HU3KOMOJEKYJSIPHBIX 00JacTsX macc-
cnekrpa. OIMH U3 PaclpOCTPAaHEHHBIX MOJX00B, HAIIPABJIICHHBIX HAa YCTPAHEHNE Ha3BaHHBIX
HEJ0CTaTKOB, OCHOBAH Ha HCIIOJIb30BaHMU JAepuBaTu3auuu. Panee Hamu Obl1 paszpaboTaH
Crocod XHMMHUYECKOW MOAM(PUKALMU TaKUX AaHAIUTOB C OOpa30BaHMEM ILHMKIUYECKUX
MIPOU3BOJHBIX CO CBsi3aHHBIM 3apsyioM (Cxema 1). DPexkTuBHOCTH ATOro Moaxoaa Oblia
IPOJEMOHCTPUPOBaHA HAaMH IPU aHAIW3€ aMMHOB M AMMHOKMCIOT, B TOM 4YHUCIE C
ucnonp3oBanueM koMmOuHammu TCX/MAJIIU-MC. B Hactosimielt paboTe Mbl H3y4HIH
BO3MOXXHOCTb €r0 IPUMEHEHHS 71l AETEKTUPOBAHMUS OJIUTONETITHIOB.

C_ + R—;\—_['Iz —_—

0’3 PF,

Cxema 1.

Macc-cniektpsl MAJI/I 1 UDP npoaykToB AepuBaTU3aLNUN MOJEIbHBIX COEAMHEHUN
COIEpXKaIM WHTCHCUBHBIE IIMKA COOTBETCTBYIOIIMX KaTHOHOB. biiaromapss BBICOKOMY
MacCoOBOMY WYHCIly, LE€JIEBble NHUKM HOHOB pacIojararoTcss B 00JacTd, CBOOOAHOM OT
MaTpUYHBIX IIYMOB, @ MAacC-CHEKTpbl NPOAYKTOB AaKTHUBALMU COYAAPEHHEM 3JTUX HOHOB
MTO3BOJISIET YCTAaHABIMBATh AMUHOKHCIOTHYIO IIOCJIEN0BATENBbHOCTh. CpaBHEHUE IPEIEIOB
OoOHapy>KeHUs [l HeJePUBATU3UPOBAHBIX U MOIU(PHUIIMPOBAHHBIX TUMENTUAOB MOKA3bIBAECT,
YTO IMIOJYYEHUE NPOU3BOJHBIX II03BOJISIET CHHU3UTh JTH BEJIWYMHBI HAa JBa NOPSAKA.
[TpuMeHeHHEe ATOro MOAXO0Ja MPHU aHAJIHM3E PeaIbHBIX 00pa3LOB KPOBH UYEIOBEKA MO3BOJIMIIO
OOHapYXUTh PsAJl HU3KOMOJIEKYJISIPHBIX NENTH]IOB.

bubnuoepaguueckue ccolnku
1. 3aukun B.I'., bopucos P.C. Macc-ciekTpoMeTpust Kak BaKHEHIIIas aHAIMTHYECKasi OCHOBA

psiia OMUKCHBIX Hayk // Macc-cniektpomerpust. 2021. T. 18, Nel. C. 4-31.
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Ma3oBas xpomMaTo-macc-CneKTpoMeTpUs ANA aHanusa neTtyumx
OpraHM4Yeckux coeguHeHU B 06nyYeHHbIX NPOoAYKTax NUTaHUA

Hnamosa B.C.Y, Buusniox V.A. Y2, Bonomnux T.A.°, bopwezosckas I1.FO.Y2 Pooun M.A3,
Xuenescxuii O.10.2, Yepnses A.I1.12, Opos JI.C.*

I Hayuno-uccnedosamenvcxuti uncmumym sioeproii gusuxu um. J1.B. Cxobenvyvina, 2.
Mockea

2 Mockosckuii 2ocyoapcmeennuiil ynueepcumem umenu M.B. Jlomonocosa, pusuueckuil
gaxynemem, 2. Mockea, Poccuiickas @edepayus

3 Mockoeckuii 2ocyoapcmeennuiil ynusepcumem umenu M.B. Jlomornocosa, xumuueckuii
gaxynemem, 2. Mockea, Poccuiickas @edepayus

ipatova.vs15@physics.msu.ru

Jleryune opranmdeckue coeauHeHus (JIOC) sBIAOTCS OTBETCTBEHHBIMH 32
CHenUPUICCKHd BKYC W I[BET MSICHOW M pBIOHOW NPOAYKIIMH, a TaKKe MsCa IITHIIBL.
O6pazoBanue u pacnang JIOC mpoucxoguT B pe3yibTaTe pa3iUYHbIX PEeakui, BKIOYas
OKHCIICHHE JIUIHIO0B, (DepMEHTATUBHBIE MPOLECCH B PE3yibTaTe MeTadoJIM3Ma YIJIEBOJOB,
OENKOB M JKUPOB, a TaKXKe 3a CUET MPOJIYKTOB KU3ZHEIACATEIHHOCTH MHKPOOPTaHU3MOB.
Honusupyroliee U31y4eHHEe CHUKAET MUKPOOMOJIOTHYECKYI0 HArpy3Ky Ha MPOJIYKT, OJJHAKO
YCHIIMBAET MPOLIECCHl MEPEKUCHOTO OKUCICHUS JUIUIOB, 32 CUET CBOOOJHO-PaAMKAIBbHBIX
peaKuHnii.

Komnabopamus yuensix HUMAD MI'Y, Ousndeckoro 1 XuMu4eckoro (haxyibTeToB
MI'Y npoBoasat uccnepoBanusi merogom ['X-MC mo anamusy oOpazoBaBmuxcsi JIOC B
OXJIQKICHHOW MPOAYKIIUHU KUBOTHOTO IPOUCXOXKICHUS (CeMra, TOBIAIMHA, MHICHKA U KypHUIlIa)
B pe3yJbTaTe MPOBEACHUS PAJAMAMOHHONW 00paboTKu. B CBsA3M C MUPOBBIM TpPEHIOM Ha
HCIIOJIb30BAHWE B KAue€CTBE MCTOYHUKOB MOHU3UPYIOIIETO M3IYYEHUS YCKOPHUTENIEH
AIIEKTPOHOB, KOTOPBIE MO3BOJIAIOT BapbUPOBATh MapaMeTphl Iyuyka, o0paboTKa MPOBOAUIIACH
Ha yckopurtesne HenpepwslBHOro neiicteus YIJIP-1-25-T-001 ¢ makcumanbHON 3Hepruent
anekTpoHoB 1 M»aB.

Ilo pesynbTaTam HcCCIeIOBaHUNH YCTAHOBJIEHO, YTO Cpa3y Mocie OOIyd4eHUus
HAOJII0/IaeTCsl HEJMHEWHBIM pOCT KOHLEHTpAalMU OOJBUIMHCTBA COEAMHEHUH, TaKUX Kak
albACTUJIbl, CIIUPTHI U KETOHbI, B auamnazone A03 ot 0.25 xI'p go 10 xI'p. [lpemnoxena
MaTemMaThyeckas MoOJieJb, OCHOBAaHHAs Ha JIBYX KOHKYPHUPYIOIIMX IIpoOIleccax: pacnajie
COEIMHEHUIN U MX HAKOIUIEHUE 3a CuUeT pacraja APYTUX HU3KO- U BBICOKOMOJIEKYJISPHBIX
coequHeHui. [laHHas MoOZENb C BBICOKOM TOYHOCTBIO omnuchiBaeT mnoseneHue JIOC B
Pa3IUYHBIX IPOIYKTaX Cpasy ke MOcie MPOBEACHUS paJualliOHHON 00pabOoTKH.

Haiinenbl opraHnuyeckne COEIMHEHUS — MOTEHLMAIbHBIE MAapKepbl pagualuOHHOU
00paboTKH, He OOHAPYKEHHBIE B KOHTPOJIBHBIX 00pa3iax OXJIKIEHHONW MSCHOW M PHIOHOM
MPOIYKIIMH, KOHIIEHTPAIUS KOTOPBIX BO3PACTAET C YBETUYECHHUEM J03bl OOIyUeHUS: 3METHII-
OyTaHab JJi TOBSIUHBIL; alleTOH JUIsl UHACHKHU; renTaHalb ajs ceMru. s o0pa3oB HHACHKU
Y TOBSIIMHBI YCTAHOBJIEHO YBEJIMYEHUE KOHLIEHTPAIMU allbJAETU0B (T€KCaHallb, TeNTaHalb U
MEHTaHaJIb) OT J103bl O0Ty4EeHHs YCKOPEHHBIMU JIEKTPOHAMH B TEUEHHE MEPBBIX YETHIPEX JTHEH
XpaneHus.

Uccneoosanue svinonneno npu ¢urancosoti noodepicke PHD 6 pamxax nayunozo
npoexma Ne22-63-00075.
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MuKpoaKcTpauusa BewwecTB pacTUTENbLHOIO NPOUCXOXAEHUA
MOHHbLIMMU XNAOKOCTAMMU U rMYyOOKMMU 3BTEKTUYECKUMMU
pacTBopuTensiMu ¢ nocneaywowmm aHanusom BIXKX-MC

Kapnuyxuii /I A., becconosa E.A., [Lluwoe A.10., Kapyosa JI.A.

Canxm-Ilemepoypeckuii eocyoapcmeennuiii ynusepcumem, Mucmumym xumuu, 2. Cankm-
Ilemepoype

karpickiy_dim@mail.ru

XuUMHUECKOe pa3HOoOOpa3ue OHMOJIOTMYECKH AaKTHBHBIX BEIIECTB B PACTHUTEIBHBIX
00BEKTaX W IIMPOKUN KOHIICHTPALMOHHBIA JHAla30H aHAJUTOB MPEIbIBISET OCOObIC
TpeOOBaHUsI K MPOOOMOATOTOBKE, MPEANIECTBYIOIIEH XPOMATO-MacC-CIIEKTPOMETPHUECKOMY
aHanmu3y. B 3aBUCHMOCTH OT KOHKPETHO pELIaeMOM aHAaIMTUYECKON 3aaydl MPOBOIHUTCS
IIEJICBOC WJIM HEIENIEBOE MCCIICIOBaHNE METAa0OIUTOB C IPUMEHEHUEM XpoMaTorpauyeckux
¥ XpOMAaTO-MacC-CIEKTPOMETPHUECKUX METOIOB. I1oTydeHHbIE pe3yIbTaThl Jajiee MOTYyT ObITh
BOCTPEOOBAHBI MPH MMOUCKE OMOMAPKEPOB HITH OOHAPYKEHUU JOMUHHPYIOIIUX OHOJIOTUYCCKU
AaKTUBHBIX BEIIECTB B MAaJOM3yYEHHBIX OOBEKTAaX, a TakKe IMpPH CO3JAaHHH HOBBIX
JICKApCTBEHHBIX MPENapaToB PACTUTEIHHOTO MPOUCXOXKICHHS U T.1I.

Xpomaro-Macc-CreKTPOMETPHS - BEICOKOUYBCTBUTEIBHBIM U MHPOPMATUBHBIA METO/
aHanM3a OOBEKTOB CO CIOXKHOM Marpuiuei. OIHaKo pe3ysibTaT B CYIIECTBEHHOH CTENeHU
OTIpEeNIeNIIETCS TEM, HACKOJIBKO YUTEHBI HE00X0AUMBbIE (DaKTOPBI HA TIPEABAPUTEIFHBIX dTANax
AKCIEPUMEHTA: TMPHUPOJA TOABIKHOW (a3bl M aHAIM3UPYeMOro oOpasiia, HalM4ue WU
OTCYTCTBHE B COCTaBE JJIIOCHTAa KOMILJIEKCOOOPa3yIOUIMX J00aBOK, MOH-TIAPHBIX AareHTOB,
[TAB, nonHbIX xuakocteil. KpaiiHe BaKHBIM SIBJISIETCS BBIOOP IKCTPArupyroulieid CHCTEMBI,
o0ecTieynBarOIIell CEeIEKTUBHOCTh H3BJICUCHHUS W APPEKTHBHOCTh KOHIEHTPHPOBAHHUS
AHAJTUTOB.

Otu npolieMbl 00CYXIal0Tcsl B JaHHOM COOOILIEHHMH Ha IMpUMEpPE CEJIEKTUBHOIO
MHUKPOIKCTPAKLIIMOHHOTO H3BJICYEHUS aHAJIUTOB U3 PACTUTENLHOTO CHIPhS C UCIOJIb30BaHUEM
MMH/1a30JIMEBBIX HOHHBIX JKUAKOCTEH U TIyOOKUX IBTEKTUYECKHX PACTBOPUTENICH HAa OCHOBE
XJIOpHJIa XOJIMHA U Opomuaa TeTpadyTuiamMmonus ¢ nocienywmuMm BOXX-MC ananuzom
COOTBETCTBYIOIIUX OKCTPAKTOB. OnTUMU3UPOBaHBI YCIIOBHSI XpOMaTo-Macc-
CHEeKTpOMeTpHUYecKoro aHanusa. llomydeHsl XapakrepucTuueckue npoduian OHOIIOTHYecKH
AKTUBHBIX AHAJHMTOB, TTO3BOJIAIONINE CIIENIATh 3aKIIOYECHUS O CEJICKTHBHOCTH BBIOPAaHHBIX
HKCTPATUPYIOLIMX CUCTEM 110 OTHOIIEHHUIO K KOHKPETHBIM KJIaCCaM COEMHEHUH.

Paboma evinonnena npu noooepocke ecpanma PH® Ne 19-13-00370. Buvipasccaem
bnazooaprocms Pecypcnomy yenwmpy «Memoodwl ananuza cocmasa eewecmea» Hayunozo
napka CII0I'Y 3a npedocmasnennoe obopyoosarue.
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PaspaboTka npoueanyp npeaHanuTU4YecKoro atana MeTtaborioMHOro
uccnegoBaHUA afare3vMBHbLIX KNETOYHbIX KynbTyp Ha npumepe
KrneTo4yHou nuHum mmoonactos C2C12

Keccenux E.JI., Mypawxko E.A., /[yoposckuii A.A.
Hayuonanvnolti meouyuncxuii uccieoosamenvcexkuil yeump umenu B. A. Anmaszosa, . Canxkm-

Ilemepoype
kessenikh_edwalmazovcentre.ru

B pamkax MeraboJIOMHOIO HCCIEIOBAHUS OCYLIECTBISETCA OLEHKAa W3MEHEHUH
YPOBHEW SHIOTCHHBIX COCJMHEHUH B OMOJIOrHMYECKOM 0O0paslle MOCPEICTBOM MOTYUYECHHUS
XpOMaTOMAaCC-CIIEKTPOMETPUUECKUX — Hpoduiied, Mocleayomed XeMOMETPUUECKOH U
CTaTHCTUYECKOW 0OpabOTKON W HMHTEpHpeTanueil NaHHBIX. Takol aHATUTUYECKUU TOIXOJ
HallleJ] [IUPOKOe MPUMEHEHHE B OMOJIOTMM U MEAMLIMHE U MO3BOJISIET OCYLIECTBIATh IOUCK
cnenu(UYHBIX OMOMapKepoB 3a00JE€BaHWM, HWCHONB3YEMBIX I JWATHOCTHKH WA
IPOTHO3UPOBAHUS UX Pa3BUTHUE.

Hcnonp30BaHue KJIETOUHBIX KyJIbTYp B KadecTBE Mojeied TpeOyeT ONTUMU3ALUU U
CTaHJApTU3alMM yCIOBUH KyJIbTUBUPOBAHUS KJIETOK. BbiOOp omrumanbHOro merona cbopa
KJIETOK U IOJABJICHUE JalIbHEHIIEro Meradboian3Ma IyTeM HHAKTHBALMU BHYTPUKIETOYHBIX
(depMeHTOB 1O3BOJIsIET H30€XaTh JAerpajaldd  MeTaOOJUTOB W M3MEHEHMsI CcOocTaBa
Ouooruueckoro oopasua. ITo MOXKET ObITh JOCTUTHYTO 3@ CYET CBOEBPEMEHHOIO yAAJIEHUS
KOMIIOHEHTOB IHTATE€IbHOM Cpelbl, COKpALIeHWs BPEMEHHM U KOJIMYECTBA OTaroB
POOOIIOATOTOBKH, TPOBENCHUs Bcex mporenyp npu +4°C u obecrnedeHus HaIekKamux
YCIIOBUH XpaHEHUs1 00pa3LioB J10 IPOBEIEHUS XPOMATOMACC-CIIEKTPOMETPUYECKOTO aHAIIN3A.

[ToBpimenne 3(h(HEeKTUBHOCTH CTATUCTHYECKOTO aHajHM3a JAaHHBIX W MOCIEIyFOIeH
OMOJIOTMYECKOM MHTEpNpPEeTAluu pe3ylbTaToB TaKXKe JOCTHraeTcs 3a CyeT ONTUMH3alUU
poLeaypbl HOpMaJU3alluy, KOTopasi HallpaBlieHa Ha YMEHBIICHWE HEOJHOPOIHOCTH MEXIY
o0pa3laMu M3-3a pa3IUyuuil B KOJIWYECTBE WM KOHIEHTPAIMH, 0OpabOTKH U MOJATOTOBKH K
aHAIM3Y M MPOYMX aHATUTHYECKUX apredaxToB. Tak, HOpMmanu3auus oOpa3lOB KJIETOYHBIX
KYJBTYP MOXKET OBITh OCYILIECTBIIEHA IO Macce 00I1ero 6eiKa, KOTU4eCTBY UK 00beMy KIIETOK.

Hccneoosanue evinonneno npu gunancogoii noodepoicke Munucmepcemea Hayku u
svicuieco  oopazosanusi  Poccuiickou ®edepayuu  (Coenawenue Ne 075-15-2022-301

om 20.04.2022).
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MeTtoabl macc-cnektpometpun MAJIOU B nsayyeHun nurHHa m
JINTHaHOB

Kocsxkos J].C.

Cesepnwiii (Apxmuueckuti) ¢hedepanvruiii ynusepcumem umenu M.B. Jlomonocosa,
2. Apxamneenvck

d.kosyakov@narfu.ru

B noknane paccmotrpenst nocieanue noctuxenus kouiektupa LIKIT HO «Apkruka» B
XapakTepU3allud  MPUPOJHBIX W TEXHMYECKUX JIMTHUHOB M POJICTBEHHBIX UM
HU3KOMOJIEKYJISIPHBIX JIUTHAHOB C IPUMEHEHUEM PA3JIMYHBIX TEXHUK MAaCC-CIIEKTPOMETPHUH C
Ja3epHOU AecopOIreil/MOHU3aINeH: TPUMEHEHUE MATPHUIl HA OCHOBE MOHHBIX KHJIKOCTEH IS
noBbIIeHUS () (HEKTUBHOCTH HOHU3ALUHU JIMTHUHOB, UCIIOJIb30BAHUE TEXHUK KATHOHUPOBAHUS
MOHAMHM  JIMTAS W HAHECEHHMS  YIVIEPOJHBIX  HAHOMOKPBITUM Ui TOJYYEHHUS
BBICOKOMH()OPMATHUBHBIX MAcCC-CIEKTPOB JIMTHAHOB M HU3KOMOJEKYJSPHBIX OJIMTOMEPOB
JUTHYWHA, B TOM YHCIIC TaHACMHBIX, C MPUMEHEHUEM DPA3JIMYHBIX METOJIOB (hparMeHTAIuU
(HM3KO- Y BBICOKODHEpPreTHYECKas aKTHBHPOBAHHAS COYJIAPEHUSMH TUCCOLMAIUS, pachaj
METacTaOMIBHBIX HOHOB 3a TpeneiaMu ncTounuka). [Tokazana BO3MOXHOCTE 3PPEKTUBHOTO
COYeTaHMsI TOHKOCJIOMHOW XpomaTtorpaduu ¢ macc-cniekrpomerpueid MAJIJI mis ananuza
pacTUTEIBHBIX SKCTPAKTOB, COACPIKAIIUX OMOJIOTHYECKH AaKTUBHBIC JINTHAHBI.
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NMpumeHeHne BIAXX-MCBP ansa npoBeaeHUs HeueneBoro
CTEPOUNAOMHOIrO CKPMHUHra

Manuykas T.JO., Azapan A.A., Temepoawes A.3., [Imumpuesa E.B.
Kybancxuii cocyoapcmeennwiii ynusepcumem, 2. Kpacnoodap,
malitskaya.tanya@yandex.ru

CrepouHble TOPMOHBI — 3TO COEIUHEHUS, 00JaJaoNIMe BBHICOKOW OMOIOrHYECcKOn
AKTUBHOCTBIO, KOHTPOJIUPYIOIIME MHOXKECTBO IIPOLIECCOB JKU3HENEATEIbHOCTU YEJIOBEKA.
AHaIUTHYECKUN TIOJIX0]], 3aHUMAIOIIUNCS UX U3YYEHHUEM U MPOPUINPOBAHUEM, HA3bIBACTCS —
cTepousioMuKa. B mocnennue roapl A UACHTH(PHUKAIMYA U KOJIMYECTBEHHOTO OMpEACICHHUs
CTEpOMIHBIX TOPMOHOB BCE 4alle NpUOeraT K HeleleBoMy CKpuHUHTY. HerneneBoit
CTEpOUJIOMHBIA CKPUHHMHI TO3BOJISIET MIACHTU(UIIUPOBATH SHIOTCHHBIE CTEPOHMIBI M HX
mpeJnoiaraeMple METabOJIUTHl B OMONOTHMYeCKUX OO0bekTax. JlaHHBI BUJ HCCIETOBAHUS
CIIOKEH, TpeOyeT OOJBIIOr0  KOJNMYECTBA BPEMEHH H  BBICOKOYYBCTBUTEIHLHOTO
JOPOTOCTOSIIIETO  O0OpYAOBaHUs, TaKOro Kak  BBICOKOA((EKTHBHAs  KHJIKOCTHAs
XpomaTorpausi B COYETAaHHMM C Macc-CIIEKTpOMETpHUell BbIcOKOro paszpemeHus (BOXKX-
MCBP).

IIpu Bcell cBOEH CHOXKHOCTH HELEIEBOM CTEPOUJOMHBIN CKPUHUHI MOXET OBbITh
MCIOJIb30BaH HE TOJIBKO C LEIbI0 YCTAHOBJICHHS CTPYKTYpPhl HEM3BECTHOTO COSAMHEHHUS, HO U
JUIA  BBISBJICHHUS TIOTCHIMAIBHBIX MapKepOB BO3HUKHOBEHHUS pa3IMYHBIX 3a00JIeBaHUA,
ynoTpeOaeHus] MeTUKaMEHTOB UITU 3alpelIeHHBIX BceMUpHBIM aHTHIOMMHIOBBIM ar€HTCTBOM
(BAZIA) coenunenui.

B nacrosiieit pabote u3ydeHbl pa3inyHble CXEeMbI IOJTOTOBKU MPOO MOYH K aHATU3Y
JUISL  HELEJEBOTO  OMpEACNICHUs] CTEPOUIHBIX TopMoHOB MeTonoM BIXX-MCBP.
Hcnonp30BaHuEe CXEM MOJATOTOBKU MPOO «paz0aBuii-Bkosom» U TAD MO3BOIUIO ONPEeuTh
CTEpOUJIHbIE TOPMOHBI B dopme rimrokypoHuaoB. [lepen XKKD u JIKKMD ocymecTsisum
JIEKOHBIOTALIMIO CTEPOUTHBIX TOPMOHOB, MO3BOJIMBIIYIO ONpPENeNATh UX B 0Opasliax MOuYu B
cBOOOMHOM (QopMe Ha ypoBHe 5-50 Hr/mi. YcraHoBIeHa ONTUMAJbHAs CXeMma
poOONOArOTOBKY M UACHTU(UIIMPOBAHbI 13 CTEpOUIHBIX TOPMOHOB B 00pa3liax MOYH.

Hccnedosanus npoeoounucey 6 pamkax evinonnenusi npoekma Poccutickoco nayunozo
¢onoa u Kybanckoco mayumoco ¢onoa Ne 22-13-20018 c ucnonvzoganuem Hayuno2o
ooopyoosanus LIKII “Ixonoco-ananumuueckuii yenmp”’ Kybanckoeo cocynueepcumema.
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OnpepgeneHue AMKapOOHOBLIX KUCIOT B NPOM3BEeAEHUSAX XXUBOMUCHU
metogom NX-MC

Manviwes A.H., /lanunos /].A., Xopvroea A.H., Unvuues /[.B.

Ypanvckuii pedepanvruiii ynusepcumem umernu nepgoeo Ilpezudenma Poccuu b.H. Envyuna,
2. Examepunbype

malyshev.klb@gmail.com

BaxupiM acmektoM mnpu paboTe C¢ 00pa3loM HEM3BECTHOIO COCTaBa SIBISETCS
YHHBEPCAJILHOCTh METOJUKHU. B CBSA3M C 3TUM BO3HUKIA HEOOXOAUMOCTh CO3JJaHHUS TaKOBOM,
MO3BOJIAIONIEH OLEHUTH COJIEp:KaHNEe KaK OJHOOCHOBHBIX, TaK U JIBYXOCHOBHBIX KapOOHOBBIX
KHCJIOT B MIOBEPXHOCTHOM CJIO€ KapTUHBI. PazpaboTranHas MeToanKa mpoOOoAroTOBKH ObLIa
yCHemHo onpoboBaHa B X0J/I€ MOJEIBHOIO SKCIEPUMEHTa M MpPU aHalu3e oOpa3loB MKOHBI
cearutenst Hukonas, Bropoit nonosunsl XX Beka.

Panee Hammm Hay4HBIM KOJUIEKTUBOM ObLia pa3paboTaHa METOuKa MPoOOIOATOTOBKU
JUTSL IPOBEACHUS )KUPOKHUCIOTHOTO aHAJTN3a METOIOM ra30BOM XpOMAaTOMACC-CIIEKTPOMETPHUH.
['maBHOUM 1LENBbI0 JAHHOM METOAMKH SIBISUIOCH IOJYYEHHE JOCTOBEPHBIX COOTHOIICHUM
naTbMATHHOBOM u creapruHoBOi (C16:0/C18:0) >XUpPHBIX KHCJIOT, a TaKXKE OJCHHOBOU M
cteapuHoBoii (C18:1n9¢/C18:0) mpu ananuze oOpa310B MOBEPXHOCTHOTO CJIOSI IPOU3BEICHUI
xuBomucH. [ [puBeIeHHBIE COOTHOIICHHUS TO3BOJISIIOT HAM TOBOPUTH O IPUPOJIE MACIIa, a TAKKE
KOCBEHHO O «BO3pacTe» Macia U mpousBeaeHus B 1esioM [ 1]. lannast metouka Obliia yCHenHo
onpoOoBaHa TpPH aHaIM3e OOpaslloB C pPEATbHOr0 OOBEKTa — KapTUHBI HEU3BECTHOTO
xynoxknuka «Madonna del libro». Ho ee Hemoctatkom siBisieTcst mpoOiieMa MOTy4YeHHS
CJIOHBIX 3(pUPOB TUKAPOOHOBBIX KHUCIIOT.

Omnpenenenre TUKapOOHOBBIX KUCIOT SBISETCS BaXXHOW COCTABIIAIOIICH METOJIUKH B
cilydae, €Clid B aHAIM3MPYEMBIX 00pa3iax MpUCYTCTBYET su4yHas Temrepa. [lpu ee Hammanm
cootHomeHue C16:0/C18:0 craHOBsATCS 3aBBILIEHHBIMU MpUMEpHO B 1,5-2 pa3za u mosTomy
BO3HMKAET BBICOKAs BEPOSITHOCTH OIIMOOYHOTO OIpeneieHus mpupoabl Macia. OOBIYHO
HAJIMYUE TEMIIEPhl OMPEAEISAIOT M0 COOTHOIICHUIO a3eJTaHOBOM M MajJbMUTHHOBOM >KUPHBIX
kucior [1].

Llenp gaHHOTO HCClIEAOBAaHUS - pa3pabOTKa METOAMKHM MPOOOMOATrOTOBKU 00pa3lioB
MIOBEPXHOCTHOTO CJIOS KAPTHHBI U TOCTEIyoIee POBeIeHIE JKUPOKUCIOTHOTO aHATT3a ISt
OTpeNieNIeHus] JIOCTOBEPHOIO COJEpXkaHUs JUKApOOHOBBIX KHCIOT METOJIOM Ta30BOH
XpOMAaTOMacC-CIIEKTPOMETPHUH.

Anamu3 mnpoommics Ha xpomarorpade Perkin Elmer Clarus 600 c¢ wmacc-
cnektpomerpom Perkin Elmer Clarus 600T, kanumnspuas konmonka Elite-5MS (30 m, 0,25 mwm,
0,25 mxm). lepuBatusupyromum arentom seisics MTBSTFA (CAS: 77377-52-7).

W3HavyanpbHO METOAMKAa TMpOBEpsUIach Ha MOJENBHBIX O00pa3lax: THXTOBBIA JaK
HaHOCWJIM Ha sUuHylo Temrepy. [locime BBICBIXaHUS MPOBOIMIM OTOOp 0O0pasLoB, HUX
poOOTNOATrOTOBKY M aHanmu3. [1o pe3ynbTaTy MOAETHHBIX 3KCIIEPHMEHTOB OIPEIENIEHO, YTO
MOJTyYeHbI JOCTOBEPHBIE COOTHOIICHUS a3eanHoBoN 1 nanbMuTHHOBOM JKK, cornacyromuecs
C JHUTEpaTypHBIMH IaHHBIMH. 3aTe€M METOAMKa ObUIa YCIIENIHO ONMpOoOOBaHA HA PEabHOM
o0BeKTe aHalM3a - UKOHe cBsiTuTenst Hukomnas, Bropoii monoBuHbl XX Beka.

bubnuocpagpuuecxue ccoiiku
1. Koconanos A.U. EcrecTBeHHOHAy4YHBIE METOIBI B IKCIIEPTU3E MPOU3BEACHUIN UCKYyCCTBa //
CII6: Uzn-Bo IN'oc. Opmuraxa. 2010. 170 c.
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OnpeneneHne cBOGOAHbLIX XXUPHbLIX KUCHOT B NyiasMme KPoBU
npu meTabonuyeckom npocunnupoBaHum

Mypawxko E.A., Keccenux E.J[, /[yoposckuii A.A.

Hayuonanvhwiii meouyunckuu uccieoosamenvckuil yenmp umenu B. A. Animazosa, o. Cankm-
Ilemepbype

murashko_ea@almazovcentre.ru

Merabonnueckoe NPOPUIMPOBAHHWE B JUATHOCTHKE 3a00JIEBaHUI HampaBlIEHO Ha
BBISIBJICHUE 3HAYMMBIX METa0OJIMTOB, M3MEHSIONIMXCS NpU Mmarojoruu. PaszpabareiBaeMblit
NOJXOJ JOJDKEH IO3BOJATh 33 OIMH AHAINU3 JETEKTUPOBAaTh METAOOJIUTHI C pa3IU4YHBIMU
(U3UKO-XUMUYECKUMU CBOMCTBAMHU M BKIJIIOYaTh MAaKCUMAJbHO MPOCTYIO IMPOOOIOArOTOBKY.
Ha npumepe xupnsix kucnot (JKK) B padote nokazana Bo3moxHocTs BOXX-MC ananusa ¢
MIPOCTOI MPOOOIOATOTOBKOM, KOTOpast HE TpeOyeT MpoBeieHus 00s13aTeNIbHOM epuBaTU3alINY,
B OTJIMYHME OT Tra3oBOW xpomarorpaduu. B kadectBe aHamuToB Obutr BbIOpaHbl KK
OTJIMYAIOIIUECS JUIMHHON yrineBogopoaHoro paaukana (C8-C22), cTeneHbio HEHACHIIIIEHHOCTH,
KOJIMYECTBOM KapOOKCHIbHBIX rpymi. Pasnenenue KK mpoBommimm B pexxuMe oOparieHHO-
dazoBoiil xpomarorpaduu, B KaueCcTBE AIOCHTOB B IPAIUEHTHOM PEXUME UCIONIb30BaIu 1 MM
pactBop anerara ammonus B 0,01% BomHOM pactBope ykcycHo kuciotel u 100%
anetoHuTpui. s onpenenenus cBobonubix JXKK B miia3mMe KpoBu Ha dTare mpoOOnoAroTOBKU
JIOCTATOYHO OCaXAeHUs OelkoB m3omporanoioM. [lokasaHo, 4To mpu aHalM3e peatbHBIX
o0Opa3ioB HaOmomaercs: koHTamuHanus obpasuoB KK mpu HCmonb30BaHUU TUIACTUKOBOM
MOCYJIbI; 3arpsi3HEHUE cUcTeMbl B pe3ynbrare copommm JXK, kpocc-koHTamuHanus. [Ipu
BHEJIPEHUU METOANKU B KIIMHUYECKYIO MPAKTUKY MCKIIFOUEHUE UCIOJIb30BAHMS MJIACTUKOBBIX
PacXoAHBIX MAaTEpPUAJIOB HE MPEACTABIAETCS BO3MOXKHBIM. [IpobieMy 3arpsi3HeHUs CUCTEMBI U
KpOCC-KOHTAMUHAIlMM HE YJAJOCh PELIUTh IOJHOCTHIO YBEIMYEHHEM KOJIMYECTBAa BBOJOB
XOJIOCTBIX Mpo0 MeXAy aHanu3aMu. J[nurenbHass W MHTEHCUBHAs OYMCTKA CHCTEMBI C
MCIIOTB30BaHUEM CMECEH N30MPONaHO/alleTOHUTPHUII peliaia mpoodiaeMy KOHTaMUHAINH JIUIITh
yacTUYHO. BO3MOXHO Hcnonp30BaHue 00Jiee MHEPTHBIX MarepHalioB B Xpomarorpapuueckoi
CHUCTEME TMO3BOJIUT PEIINTh ATH MPOOIEMBI, UTO MO3BOJIUT HaEeAThCA Ha BHeApeHne BOKX—
MC MeTo710B B KIIMHUYECKYIO MPAKTHUKY.

Hccneoosanue evinonneno npu @uuancosoi noooepoiicke Munucmepcemea Hayku u
svicuieco oobpazosanus Poccuiickou Dedepayuu (Coenawenue Ne 075-15-2022-301 om
20.04.2022).
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PaspaboTka MeToaunkm onpeneneHust XXMpopacTBOPUMbIX
BUTaMUHOB C NOMOLLbLIO BbICOKO3(P(heKTUBHOWN XKNAKOCTHOM
XpomaTorpacpum ¢ Macc-CneKTpoMeTPU4YEeCKUM AeTEKTOPOM
B KOpMax U KOPpMOBbIX A06aBKax

Mbuicuna 10.C., Hcnupan A.3., bamos U.B., Hecmepenko HU.C.

Bcepoccutickuii 2ocy0apcmeenmbvlil yeHmp Kavecmed u CmaHoapmu3ayuu 1eKapCmeeHHbLX
Cpeocms 015 HCUBOMHBIX U KOPMOS8, 2. Mockea

y.mysina@vgnki.ru

OCHOBHBIMH HCTOYHHKAaMH BHTAMHHOB IUISI CEIBCKOXO3SHCTBEHHBIX JKMBOTHBIX SIBIISTIOTCSI BBICOKOKAQUECTBEHHEIC
kopma. OfHAKO B psJie CiIydaeB OHM HE MOTYT IIOJHOCTBIO YIOBIETBOPUTE MOTPEOHOCTH )KUBOTHBIX B BUTaMKHaX. [loaTomy
NPUXOJMTCS TPHOEraTh K JOIOJHATEILHOMY OOOTaIlleHHI0 KOPMOBBIX PAaliOHOB WJIM TOJHOPAIMOHHEIX KOMOHWKOPMOB
BUTAaMHMHHBIMH IIpernapaTamMu. brarogaps ToMy, 4To >KMpOPACTBOPHMBIE BUTAMHHBI XPAHATCSA B MEUYEHH M KUPOBOH TKaHH,
BO3MOXHO UX M30BITOYHOE HAKOIUIEHHE — THIIEPBUTAMUHO3, YTO MOKET HEOIAaronpHsATHO BIUATH Ha 3/0POBbE UEIIOBEKA U
JKUBOTHBIX. [l03TOMy cojepskaHHe JKHPOPACTBOPMMBIX BHTAMHHOB B KOpPMaX, KOPMOBBIX J00aBKax JIOJDKHO
KOHTPOJHPOBATHCSI.

Pa3paboTka M COBEpIICHCTBOBAHHE METOJOB OIPENENICHNS KUPOPACTBOPUMBIX BUTAMHHOB SIBIISIETCS aKTyalbHOM
3a7a4ei, OT pelIeH:s] KOTOPOH 3aBHCUT KauyeCcTBO M 0€3011aCHOCTh KOPMOB M KOPMOBBIX J00aBOK.

JeiictBytomue B Poccuiickoii @enepanuu 'OCTsl onpeneneHus conepxaHus KUPOPACTBOPUMBIX BUTaMHHOB B
kopmax u npemukcax (FOCT P 54950-2012, TOCT P 54949-2012, I'OCT 32043-2012, TOCT P 52147-2003) tpynoemkH,
TpeOyroT pacxoma OONBIIOTO KOJIMYECTBA XMMHUYECKUX PEAKTUBOB, HE IIO3BOJIIIOT ONpPEAENATh HHU3KHE KOHLEHTPAIUU
BUTAMHUHOB, T.€. UMEIOT OTPaHNYEHHBIN Anana3oH m3Mepenuii (ot 5000 ME/kr Butamuna A u /13, 10 mr/kr BuramuHa E).

Lensto Hamrelt paboTsl ABIsETCS pa3paboTka METOAUKH ONPEIEICHHS )KUPOPACTBOPHMBIX BUTAMHHOB C TIOMOIIBIO
BBICOKOI(()EKTHBHON XKHMAKOCTHOI Xpomarorpadpuu C Macc-CHEKTPOMETPHUYECKHM JAETEKTOPOM, KOTOpas IO3BOJIUT
OJTHOBPEMEHHO TIPOBOANTH ONpe/eeHHe colepkaHus BUTaMHHOB A, /I3, E u uccnenoBate kopMa ¢ HU3KHM COJIEpIKaHHEM
BUTAaMHHOB.

[MoarotoBky mpo0 MPOBOAMIN CIICAYOIUM 00pa3oM: K 1,0 T oOpasiia U K CMECH CTaHIapTHBIX PacTBOpoB A, /3, E
no6aBmsM 1 MIT pacTBOpa BHYTPEHHETO CTaHaapTa (3prokaisiudepona ¢ koHueHTpamueit 2,0 Mxr/cm®). 3aTeM NpOBOIMIH
HpoLEeIypy OMBUICHHS (TIepeBeICHNS] BATAMHHOB B CHHPTOBYIO (JOPMY) U 3KCTPArHpoOBaH MOTydeHHbIE (HOPMBI BUTAMIHOB
rexcaHoM 2 pasza. OO0beTMHEHHbBIE SKCTPAKTHI MPOMBIBAIIN ICHOHN30BaHHON BOJON 0 HeWTpaidpHOW pH U BEIIApMiN B TOKE
azora. Cyxoil octaTok mepepacTBopsiid B 1 MiI MeraHona, oOpabareiBaian yiabTpa3sBykoM (30 cek) W mepeMeninBaid Ha
Boptekce (1 muH). [Tocne wero mpoBoauu aHamu3 SKcTpakToB MetogoM BOXX-MC/MC.

B pabore mnpoBommncs mnombop XpomarorpaguUuecKHX YCIOBHil, IapaMeTPOB MacC-CIEKTPOMETPUYECKOTO
JIETeKTUPOBAHUS M MOAroTOBKH 00pa3ioB k BOXX-MC/MC ananu3y npH ONpeaeneHn: BUTAMIHOB B KOPMaX M KOPMOBBIX
no6aBkax. ONTUMH3MPOBaHHAs MPOOOMOATOTOBKA OOeCHedMiIa BBICOKYIO CTENEeHb H3BICUCHHS AHAJIMTOB W IT03BOJIMIIA
HCCIIeIOBaTh KOPMOBYIO IPOAYKIHUIO C HU3KHM COJIep)KaHWEM BUTaMHUHOB. J{JIs pa3jeseHus MCIIOIb30Baltach oOpalieHHO-
(hazoBas BeIcCOKOd(ekTHBHAS KUIKOCTHAas Xpomarorpadus: komonka Kinetex C18 50%2.1 mwm, 2.6 MM, moaBmkHas (daza:
MeTaHoJ/Boxa (98/2). XpomarorpadupoBaHue MPOBOIUIOCH B H30KpaTHYECKOM pexknMe. Bpemst ananmmza — 7 muHyT. Macc-
CIEKTPOMETPHYECKOE JEeTEKTHPOBaHKE MpoBoawian Ha mpubdope «6500 QTRAP» (AB SCIEX, CIIIA) ¢ ucnoibp30BaHHEM
nporpaMMHoro obecrieueHus Analyst 1.6.2.

IMonbop HacTpoex A HMACHTU(GHKALUK COCAMHEHHH OCYIIECTBIUICS NPSIMBIM BKOJOM B MacC-CIIEKTPOMETD
pacTBOpOB aHAIMTOB. J[eTEKTHpOBAaHHE ITMKOB MPOBOJMIM METOJOM DPErucTpalMd MHOXKEeCTBEHHBIX peakuuii (MMP).
[Tomy4yeHHbIe pe3yIbTaThl PEACTaBIEHBI B Ta0IHIE 1.

Tabmmua 1 — 3HaueHust Macc HOHOB-TIPEILIECTBEHHUKOB M HOH-TIPOIYKTOB U IapaMeTphl BO3AEHCTBUS HA HOHBI B pexume MMP

Amnanut Won-npemmectsennuk, m/z | HMoH-npoaykt, m/z | DHeprus sueiiku coymapenus, B Bpews yieﬁ:msaﬂm,

93 23

Buramun A 269,3 157,2 24 2,0
119,1 27
89 20
103,2 17

Buramun /13 385,2 1332 16 4.9
367,2 12
165,1 25

Buramun E 431,3 399.2 17 55
89,2 25
1159 11

Buramun /12 397,3 133 20 4,6
380,4 10

PacTBOpHI CTaHIapTHBIX 00pa3LoB HccienoBaty metogoM BOXKX ¢ Macc- ciekTpoMeTpHYecKiM JeTeKTUPOBAHHUEM.
Tak ke TNpOBeIM HCCIENOBaHWE KOPMOB, HE COAEPXKAIIMX >KHPOPACTBOPHMbBIC BUTAMHHBI C IIENBIO OIpeeTIeHHs
MHTEeP(EpUPYIOINX TMKOB, MEIIAIOMINX OMPEISICHHUIO UCCIIeTyeMbIX aHamuTOB. CHIHAIIBI B 00J1aCTH MCCIIEA0BAHUS JaHHBIX
KOMITIOHEHTOB BBLABICHBI He Obuth. [Ipemernsl oOHapyxeHus cocraBwim: aius ButamuHa A — 0,1 mr/xr (290 ME/kr), mis
ButamuHa /{3 — 0,05 mr/kr (2000 ME/kr), s Butamuna E — 0,5 Mr/kr.
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AKCTpaKUMOHHOE nsBne4vyeHue peHonbHbIX COeAUHEHUN
u3 pacteHun poga Mentha L. pa3nu4HbIMu cnocobamu

Hasaposa /[.B., Bunuykas E.A., Temepoawes 3.A., Kuceneea H.B.
Kybanckuii cocyoapcmeennwiil ynugepcumem, 2. Kpacnooap,
nazarovadv1999@gmail.com

Pacrenust poma Mentha L. conmepkar B cBoeM cocTaBe OOJIBIIYIO TPYIITy OHOJIOTHYECKH
AKTHBHBIX BELIECTB - (pr1aBOHOUIBI, (PEHOJbHBIE KHCIIOTHI, a TAKXKE X IMPOU3BOHBIC, 00JIaJal0IIIIe
[IMPOKUM CHEKTPOM OHOJIOTHYECKOTO JAEHCTBUS, YTO OTKPHIBAET OrPOMHYIO IEPCHEKTHUBY
UCIIONIb30BAHUSl 3THX JICKAPCTBEHHBIX PACTEHU B HApOAHOW W O(MUIMAIBLHOM MEAUIMHE.
KayectBeHHbIi cocTaB U conepikanue (eHoibHbIX coenuHeHnid (PC) B pacTUTEIBHOM ChIPhE
3aBHCAT OT MHOYECTBA (DAaKTOPOB, CPe/I KOTOPBIX BUJI M XEMOTHUII PACTEHUS, MECTO ITPOU3PACTaHUs,
KIMMaTU9YECKUE YCIIOBHUS, CTA[IMs BET€TallMK B MEPHOJ cOOpa, YCIOBUS CYIIKH M XpaHeHHs. [
duToTEpaneBTUYECKUX IIeJied HUCIONB3YIOT BOIHBIE U BOJHO-CIHPTOBBIC H3BICUCHUS U3
PACTUTEIBHOTO CHIPhs, HA COCTaB KOTOPBIX, KPOME BBIIIICTIEPEUHCIICHHBIX ()aKTOPOB, BIUSIET CIOCOO
u3Bneyenus: OC.

Lenpto Hacroseil pabOTHI SABISETCS XPOMATOrpaUYecKOe HCCIETOBAHUE BOIHBIX H
BOJIHO-CITUPTOBBIX KCTPAKTOB pacTenuii poma Mentha L., momydeHHbIX pa3indHbIME CIIOCOOaMU
JUTSI OLICHKH VX BIIMSIHUSL HA KOMITOHEHTHBI COCTAB M3BIICUCHHH.

B KkadectBe OOBEKTOB HCCIIEIOBAaHUS BBIOpamu oOpasisl MsATHI mepeuHoir (Mentha
piperita L.) u mstel ymaHOMMeTHO#H (Mentha longifolia L.). Oxcrpakimio OC u3 00pasioB MsThI
000MX BHUJIOB TMPOBOAWIIM PA3NIUYHBIMH CIHOCOOAMH - C TPUMEHEHHEM  YJIbTPa3BYKOBOM,
MHKPOBOJIHOBOM M CYOKPHTHYECKOW SKCTPAKIMH, & TAKXKE B YCIOBHUSX, PETJIAMEHTHPOBAHHBIX
®apmaxoreerr PO. [omyyeHHbIE SKCTPAKTHI UCCIEAOBATIM XpoMaTorpaguyecku Ha Xxpomarorpade
LC 20 Prominence (Shimadzu, SInonwst) ¢ qoaHO-MaTPHYHBIM IETEKTOPOM. PazjieneHre aHaMToB
nposomuiy Ha konmoHke Luna C18 100A (250x2.0 mm, 5 mxm) (Phenomenex, CIIIA) co
CTyTIEHYaThIM I'PaIMEHTHBIM ATIOMpoBaHnEM cMechio 0,1% MypaBbUHOM KUCIIOTHI U allETOHUTPUIIA.
Wnentuduxammio u konuyecTBeHHoe onpeseneHne @C B SKCTpaKTax MSIThI IPOBOJUIN METOIOM
N00aBOK CTaHIAPTHBIX OOpA3IOB B OKCTPAKT. Y CTAHOBWIJIM ONTHMAIBHBIE JUISI KaXKIOTO W3
crioco6oB ycioBus u3Bnedenuss ®C u3 pacrenuii poga Mentha L. B sxctpakrax o6pasia MsaTht
NepeyHol HaOJI0ali BBICOKUE COJEpXKAaHUS POo3MapHHOBOM KucioTel (16.3+0.8 wmr/r),
Hanmuuue HeoxjoporeHoBo# (0.200+0.002 mr/r), xnoporerosoit (0.380+0.002 mr/r), kodeiinoit
(0.514+0.03 wmr/r) kucnot u pyruna (0.1384+0.007 mr/r). B skcTpakTe MATHI JJIMHHOIUCTHOMN
UAECHTUGUIUPOBATIH SpUOLUUTPUH (8.4+0.4 Mr/r) U (eHoNbHBIE KHCIOTHI - PO3MapHUHOBYIO
(6.4+0.3 mr/r), HeoxsoporenoByto (0.028+0.002 mr/r), xnoporeHosyto (0.235+0.012 mr/r) u
kodeitnyto (0.41+0.02 mr/r).

OddexkTuBHOCTH cm0oc000B IKCTpakimu DPC u3 00pas3oB MATHI OIECHUBAIU TIO
cymmapHomy conepxanuio ®C B mepecuere Ha XJIOPOT€HOBYIO KHCIOTY B YCIIOBHSX,
ONTUMAITBHBIX U KKAOTO crocoba m3pnedeHus. PapmakorneiiHas cTaThs - KUISTYEHUE C
00paTHBIM XOJIOJMJIBHUKOM, U MUKPOBOJHOBAs SKCTPAKIIMUS OKA3aJIUCh COTMIOCTAaBUMBI JAPYT C
npyrom. Ho B yCHOBHSX MHKpPOBOJHOBOW SKCTPAaKIWK BpeMs SKCTPAKIUHA W PACXO]
HKCTpAreHTa OKa3aJucCh MeHbIe. [ sKCTpakTa MATHI AJMHHOJMCTHOM XapakTepHO Ooee
BBICOKOE CyMMapHoe conepkanne @C 1Mo cpaBHEHHIO ¢ KCTPAKTOM MSITHI IIEPEYHOM, HO BO
BTOPOM CITyyae KOMIIOHEHTHBII cocTaB 6osiee pasHOOOpa3eH.

HUccneoosanus nposoounu 6 pamkax npoexma I oczaoanus Munoopnayxu P® Ne FZEN-
2023-0006 ¢ ucnonvzosanuem Hayunozo obopyoosanus LIKII “Oxonoco-anarumuveckuii yeump”
Kybanckozo cocynusepcumema
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YtpacdhmnbTpauMoHHoOe pa3aeneHne HedpTn B KavyecTBe ABOMHOU
npooonoaroToBKM ANA CNEKTPanbHOro u Xxpomarorpadnyeckoro
aHanusa

Hebecckaa A.1l., Kanamvesa A.1O., FOwkun A.A.
Huemumym negpmexumuueckozo cunmesa umenu A.B. Tonuuesa, . Mocksa

nebesskaya@ips.ac.ru

JleranpHblil aHamu3 coctaBa HE(TH razoXpoMarorpauyecKUMH METOJaMH SIBIISIETCS
BaXHOW cOBpeMeHHOM 3ajmaueid. OIHUM U3 NPENATCTBUN, OIpPaHUYMBAIOIIMX IPUMEHEHUS
JTAHHOTO METOJa JUIs ONpeeNieHUs] COCTaBa ChIPbIX He(Tel sBIsSeTCS Hajauuue B oOpasiax
cmonoachansreHoBbix BemecTB (CAB), koTopbie cClTOCOOHBI HEOOPATUMO COPOMPOBATHCS HA
xpomaTorpaduueckoil KojoHKe, BbIBOAS ee u3 cros. CTraHgapTHas METOJIUKA BbIICICHUS
acanprenoB mo 'OCT 11858-66 [1] 3akimrouaercs B OCaXACHUM WX H-TENTAHOM WJIU H-
TeKCaHOM, TIOCTIE Yero HJEeT mpoliecc (GUIbTPOBAHUS OCaJKa M SKCTParupoBaHUs B amlmapare
Cokciera H-TENTaHOM, STAaHOJIOM M TOJYOJOM. Takoil crmoco® SBISETCS JIOCTaTOYHO
TPYJOEMKHUM H JIOJITUM, TIOSTOMY CYIIECTBYET HEOOXOIUMOCTh pa3pabOTKU HOBBIX METOJIOB
MOATOTOBKMA TpoO s aHanmm3a coctaBa HepTu. PaboTel [2] mo wu3yuyeHuio mpoiiecca
bunpTparun HedTH HAa MeMOpaHax MAJis BBIJACJICHUS TSDKEIBIX KOMIOHEHTOB, TaKUX Kak
acQanpTeHbI, TPOBOJATCS YK€ HECKOJBKO JIET U JEMOHCTPUPYIOT 3PPEKTHBHOCTH JaHHOTO
cmocoba Ha wMemOpanax w3 nommakpwionutpuwia (ITAH). TIAH saBnsercs naunbosee
NEPCIEKTUBHBIM MaTEepPHajoM Ui pa3felieHus YIIeBOJOPOJOB. Bbul mpemiokeH crmocod
JBOMHON MPOOOIOATrOTOBKH 00pa3iioB HeDTH U HeYTENPOIYKTOB ISl aHaIM3a ac(albTeHOB
CHEKTPAIbHBIMA METOJAaMH M aHalHM3a COCTaBa Jeac(haabTH3HMPOBAHHOW (Qpakuuu HePTh
xpomatorpadpuueckumu Meronamu. Croco0 3akiarodyaercs B MeMOpaHHOH (uiIbTpanuu
pacTtBopa HepTH B TOITyOII€ 3aJaHHON KOHIICHTPAIMH Ha YIbTpaQUIbTPAIIMOHHBIX MeMOpaHax
u3 [TAH, 4T0 MO3BOJISIET CENEKTUBHO YNAIUTh U3 MCXOJHON CMECH TSKEJIble KOMIIOHEHTHI.
Jlanee OUMIICHHBI TepMeaT aHAIM3HUPYIOT Ta30XpoMaTorpauyeckuM MeToaoM 0e3
JIOTIOJTHUTEIBHON MPOOOMOATOTOBKH ISl MEPBUYHON OLIEHKM COCTaBa HE(PTAHBIX (pakuui
(Puc. 1). IlomydeHHblii mnocne QuIbTpallud pETEHTAT, oOoramieHHbI achanbTeHaMH,
uccnenyroT ¢ ucnonaszoBanueM IMP- u UK-cnekrpockonuu, mpeBapuTeIbHO BBIIIAPUB BECH
TOJTYOJI BO N30€KaHUe MEePEKPHIBAHMUS TTMKOB ac(allbTEHOB CUTHAJIIOM TOJYOJIa.
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Puc. 1. CpaBuenue xpomatorpamm ¢umnbTpauuit 100 r/n Ha pa3HbIX MEMOpaHax ChIPbs
(uepHasi, CUHSS) U peTeHTaTa (po30Basi, KOpUUHEBas) METOJIOM OTIIeYaTKa MajbleB

bubnuocpagpuuecxue ccoiiku
1. TOCT 11858-66. Hedts u HedrenmpoaykThl. MeToa ompeneseHus CcoJep:KaHus
acQanbTeHOBO-CMOJIMCTHIX BemiecTB. [leiictBoBas 10 1988 1. B Hacrosiee BpeMsi OTMEHEH.
Hewicteutenen go 01.01.96
2. IOmkun A. A. u ap. Paznenenue acdanbTeHOB Tuma “apxumnenar” M “KOHTHHEHT Ha
yIBTpadUIBTPAITMOHHBIX MeMOpaHax //MeMOpaHbl 1 MeMOpanHble TexHomorun. — 2021, — T.

11. — Ne. 2. — C. 155-162.
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HoBble noaxoabl B aHann3e aHMOHHbIX AETEePreHToB
C NpUMeHeHueM MeTo0B abCopOLIMOHHON CMEKTPOCKONUU, Macc-
cnektpomeTpum un AMP-cnekTpockonum

Huxonoea A.A., Poxun A.B.2, Yunoseckas A.H.X, Anpenxosa H.®.?, Koponéea I'.H.?,
Ilpoiioaxos A.I'?, Poxuna E.®.%, Xanaes U.B.%, Bopobwvésa C.C. 2 Ilvineeposa C.ﬂ.l

Y Tumnonoeuueckuii uncmumym CO PAH, 2. Hpxymck

2Uprymckuii 2ocydapemeennuiil yuugepcumen, 2. Upkymck

alenaxis@list.ru

AHUOHHBIC JIETEPreHTHl MIMPOKO HCIONB3YIOTCS B OBITY, CEIBCKOM XO3SiCTBE B
KayecTBe TrepOULIMI0B M TECTULUAOB, B HE(TAHOMN, METaulypru4eckoi, TEKCTHIbHOM,
NUIIEBO MPOMBIIUICHHOCTH, B MEAULIMHE U B cepe peKpeanuu, B T.4. IJisi IPOU3BOJICTBA
UCKYCCTBEHHOT'O CHETra Ha TOPHOJBDKHBIX KypopTaX. ANKUIOCH30JCYIh()OHATHl HATPHUS
HauOosee pacnpoCTpaHEHbl CPEIU NPOYUX JIETEPreHTOB, KpalHE YCTOMYUBBI B YCIIOBUSAX
MIPECHOBOIHBIX OJUTOTPO(MHBIX BOJIOEMOB, Harbosee TOKCHUHbI U cornacHo [Iporpamme OOH
[0 OKPY’KaIOLIEH cpesie OTHECEHBI K KJIAcCy BEIECTB, OMACHBIX JJIsl BOJHBIX 3KocHucTeM [1].
Huzkue konuentpanuu 3tux [IAB cmocoOHBI BBI3BIBATh OKHCIUTENbHBIN cTpece (10 Mkr/m),
OCTPYIO TOKCHYHOCTB U THOEIB (20 MKT/JT) BOJHBIX OPraHU3MOB [2].

Haubonee pacmpocTtpaHeHHbIE CIOCOOBI aHANINM3a AHUOHHBIX JIETEPreHTOB B BOJIE
METOJIaMH CIIEKTPOPOTOMETPUU U (QIYyOPUMETPUU UMEIOT XOPOIYH YyyBCTBUTENbHOCTH (110
10-20 mxkr/m), HO AarOT MHGOPMAIUIO JHUIIb O CYMMapHOM COJAEpKaHHH JIETEPreHTOB, HE
MIO3BOJISIS TPOBOIUTH aHAIN3 AKHIIOCH30JICYTH()OHATOB KaK OTJEIBHOTO Kiacca COeTMHEHHA.
Meton  BbICOKOA((HEKTHBHOM  KUAKOCTHOM  XpoMarorpa¢uu B COUETAHUU  C
ynbTpaduoneToBbiM neTekTrupoBanrneM (BOXX-Y @) umeer Hu3kyto uyBcTBUTENHHOCTH (4—80
mr/im). MeToa NHUPOTUTHYECKONW Tra3oBOMl Xpomarorpaduu B COYETAaHHMH C Macc-
cunektpoMerpuein (I'’X-MC) u nepuBaTtuzanueil TpyJHOJETYYUX aIKUIOEH30JICYIb(OHATOB
JIMa30METAHOM HE DKOJIOTMYECH, ONACEH U MAJIONIPUTOACH B 3KOJIOTMYECKOM MOHUTOPHUHTE.

B noknage OyayT paccMOTpeHbl NMpeAsioKeHHble HaMH [3] NPUHIUIHAIBLHO HOBBIE
AQHAINTUYECKUE MTOAXO/bI B aHAIM3E OMACHBIX JJISl BOAHBIX CUCTEM aHHMOHHBIX IETEPreHTOB C
INPUMEHEHUEM CIIEKTPOCKOIIMYECKUX METO/J0B B COUYETAaHUM C XPOMaTorpapuuecKUMH
METOJaMH pa3JeJICHNs, OYUCTKM M KOHUEHTpUPOBaHHUA. Vcrnonp30BaHHME HOBOIO B aHAJIN3E
ACIIAB ankunupyromiero peareHra TpUMETHIOPTOGOPMHAT TTO3BOJIIIO TOJYUYUTh JIETYIHE
IIPOU3BOJHBIE, CTPYKTypa KOTOPBIX MOATBEpKAeHA MeToaamu SAMP-cniekrpockonuu u macc-
cnexktpoMerpun. OneHky Beixona (98%) neTyunx npou3BOJHBIX IPOBOAMIN C IPUMEHEHUEM
abcopOuunonHON crekTpockonuu B Y® nuana3zoHe ¢ pasnenenneMm wmeroaoM BOIXX.
Paznenenne mpousBogHbix MeTooM ['X C mcnonp3oBaHueM pyTHHHOTO (pa3BepTka g0 600
M/z) macc-crieKTpomeTpa ¢ HoHM3arueil DY B 00bEKTax CO CIOXKHOW MaTpHiei (IOHHBIC
0caJku, OUOTa, MUILEBbIE MPOIYKThI, OMOKUIKOCTH YeJoBeKa) o0ecreyrBaeT onpesesieHue
CYMMBI H30MEPOB Ha YPOBHE 25 HI/MKJI SKCTPAKTa ¢ MOTPEIIHOCTHIO 2.4%.

Paboma svinonnena 6 pamkax eoc. 3adanus Munucmepcmea nayku u BO P® Ne 0279-
2021-0005 «Hccnedosanue mpancgopmayuu 6000emos u 6000mokos...» JIMH CO PAH

bubnuocpagpuuecxue ccoiiku
1. Linear alkylbenzene sulfonates. SIDS Initial Assessment Report for 20th SIAM. UNEP
Publications, Paris, France, 19-21 April, 2005. P. 1-357.
2. Nikonova A.A., Mizandrontsev 1.B., Bazhenov B.N. et al. Diversity, 2023.
https://doi.org/10.3390/d15010077.
3. Nikonova A.A., Proidakov A.G., Rokhin A.V. et al. Talanta Open, 2023.
https://doi.org/10.1016/j.talo.2023.100238.
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HeueneBou CKPUHUHI U naeHTUPUKaLMA NMUrHaHOB B OTXoAax
NpPon3BOACTBA LeNso3bl METOAAMU MacC-CMEeKTpoMeTpumn
BbICOKOro paspewieHus u cnekrpockonuu AMP

Onyuuna A.A., @anésa A.B., Ynvanoscxkuu H.B., Kocsaxos /I.C.

Jlabopamopus xumuu npupoonvix coeounenuti u buoanarumuxu, LK1 HO «Apxmuxay,
Cesepnulil (Apkmuueckuii) gpedepanvrwiii ynusepcumem umenu M.B. Jlomonocosa,

2. Apxaneenvck

a.onuchina@narfu.ru

OnHUM U3 KPYIMHOTOHHAXXKHBIX OTXOJIOB IIEJUTIOJIO03HO-OYMa)XHOH MPOMBINUIEHHOCTH
ABJISICTCA HENpoBap, O0Opa3yrOIIMNCA MO NPUYMHE HEMOJHOW NeNUrHU(UKALUKN JIPEBECUHBI
KpyIIHOM 1IeTbl U CY4KOB. biraronapst BBICOKOH J10JI€ KOMIIPECCUOHHON IPEBECUHBI OH MOKET
paccMaTpUBAIOTCS KaK MEPCHEeKTUBHBIA UCTOUYHUK MONM(EHOIIOB (MPEX/]e BCEro, JUTHAHOB),
coJIepaHue KOTOPBIX B cyukax nocturaer 15-20%. Tem He MeHee, KOMIOHEHTHBIM COCTaB
SKCTPAKTUBHBIX BEUIECTB HENpOBapa A0 CUX IIOp HE YCTAHOBJIEH, YTO IPEMATCTBYET
BOBJICUEHUIO €0 B MIOCIIEAYIOLIYIO IEPEPadOTKY C BBIJICICHUEM LIEHHBIX BEILECTB.
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Pucynox. HSQC AMP cnexmp ayemono8020 3KCmpakma KOMIPeCcCUOHHOU Opedecutbl enu (C1ea) u
omxooa L[FK — nenpoeapa xeotinoii opesecunvl (cnpasa)

Jlnsg  pemeHust 3ajaud  CKpUHUHTAa (EHOJBHBIX COEIMHEHHUH HENpoBapa HaMu
UCMOJIb30BaHAa KOMOMHAIUs MeToJ0B AByMepHO# crnekTpockonuu AMP (HSQC) u macc-
CHEKTPOMETPUM  BBICOKOTO  PAa3peUIeHHs] C  DJIEKTPOPACHbUIMTENbHOM  MOHU3aLueH.
[Tonmy4yeHHble pe3ynbTaThl MO3BOJWIM HMIASCHTU(UIUPOBATH S5 JIMTHAHOB, NMPH 3TOM OBLIO
YCTaHOBJIEHO OTCYTCTBHE CUTHAJIOB COEIMHEHUH, JOMUHUPYIOIIUX B UCXOJHOM ChIpbE — S-
runpokcumaraupesuona (5-'MP) wu HoprpaxenorenuHa. OcHOBHas Jojsi B 0oOIIeM
coJIep’KaHUU JIUTHAHOB B HeTlpoBape (10 9% oT Macchl ChIpbs) IPUXOAUTCS Ha J-KOHUACHIPUH,
HaJIM4Me KOTOPOTro He XapaKTepHO JJs mepepadaThiBaeéMoi JTpeBeCHHBI. JTO 0OBACHSIETCS
nukmsanuern 5S-I'MP B ycrnoBusix cynb(paTHOW BapKd, YTO HAILIO TOJATBEPKICHHE B
MOJIENIBHBIX JKcrnepuMmenTax. Ilokasano, uto Tpanchopmanus S5-I'MP B KoOHMIEHIPHUH
MPOTEKaeT B TKaHAX KOMIIPECCMOHHOM JpEBECHHBbI 3a CYET KaTaJIMTUYECKOIro IeHCTBUS
OpPraHUYeCKUX KHUCIIOT, 00pa3yIOUINXCs B pe3yibTaTe Jerpajaluil MOJIUCaXapHIOB BBICOKHX
TeMIepaTypax.

Paboma evinonnena npu ¢punarncosoti noodepaicke Poccuiickozco nayunozo ¢honoa
(epanm Ne 22-13-20071)
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NMpuMmeHeHMe Macc-cnekTpoMeTpUn BbICOKOro paspelueHust Orbitrap
n aHanu3a gecekToB Macc KeHgpuka onsa xapakTepucTUKu
Macc-CMNeKTPOB NPUPOLAHOro JIMrHUHA

Tuxosckou U.U., Kocskos /].C.

Jlabopamopus xumuu npupoornvix coeounenuti u ouoanarumuxu, LIKII HO «Apxmuxay,
Cesepnwiii (Apxmuueckuii) ¢pedepanvhulii ynusepcumem umenu M.B. Jlomornocosa,

2. Apxamneenvck

I.pikovskoj@narfu.ru

JIMrHUH SBJIS€TCS BTOPHIM IO PACHPOCTPAHEHHOCTH OWONOIMMEPOM B NPUPOAE U
NEPCIEKTUBHBIM BO300OHOBIISIEMBIM CHIPHEM ISl IPOM3BOACTBA APOMATHUECKUX COCIUHEHHIH,
KOMIIO3UTHBIX MaTepuaioB, copbeHToB u T.1. IlpencraBnss coboil cloXHYIO CMech
OJIMTOMEPHBIX MOJIEKYJl C HEPEeryJSIpHOM CTPYKTYpPOW, NIPUPOJIHBIM JIMTHUH SIBJISETCS
Ype3BbIYAIHO CII0KHBIM OOBEKTOM /IS M3yueHus. /1 ero xapakTepucTHKU Ha MOJIEKYJISIPHOM
YpOBHE TpeOYIOTCS MepeOBbIe aHATTUTHYECKHE METOMBI, OTHUM U3 KOTOPBIX SIBIISIETCSI Macc-
CIIEKTPOMETpHS Ha OCHOBE OpOUTANBHOI HOHHOM JoBymku Orbitrap ¢ ¢porononusauueii mpu
aTMocdepHoM naBieHuu. s oOnerdyeHns BU3yalu3alud U MHTEPIPETAUH CI0KHBIX Macc-
CHEKTPOB JIMTHUHA NpPEJIaraeTcsi UX aHajlu3 C NPUMEHEHUEM KOHLENIHMH J1e(EeKTOB Macc
Kenapuka. D¢pdekTnuBHOCT, JaHHOTO TOAXOAa ObUIa YCHENIHO MPOJEMOHCTPHPOBAHA Ha
IpUMepe aHallu3a Macc-CIEKTPOB IpenapaTa JUOKCAHOBOI'O JIMTHHMHA COCHBI CHOMPCKOIA.
Hcnonp30BaHWe TUMUYHOW TBasmuianponaHoBoit cTpyktypbl CioH1204 (Momemupyromieit
HauOoJiee pacnpoCTpaHEHHbIE TBASLMINPONAHOBbIE CTPYKTYpPhl MaKpOMOJICKYJIbl JIMTHUHA
XBOWHBIX TIOPOJI IPEBECHHBI) B KadecTBE 0a30B0ii enuHUIBI KeHaprka mo3Bonuio 3¢ HeKTHBHO
UJCHTU(GUIUPOBATh CEPUM OJIMTOMEPOB C PA3JIMYHBIMU CTENEHSMH IOJUMEpU3alul U
CTPYKTYPHO POJCTBEHHBIMH COEIMHEHUSMHU, KOTOpPBIE OTJIMYAIOTCA ONPEJCICHHBIMU
(YHKIMOHAJIBHBIMU TPYNIaMHM MM CTENEHbI0 HEHACHIIEHHOCTH, a TaKXe HaJIeXHO
OTIPEAEIATh JIEMEHTHBIN COCTAB U CTPYKTYPhI OJTUTOMEPOB C BHICOKON MOJIEKYJISIpHON Maccoil
(> 1 x/la). OT0 MO3BOIAET HAZIEIKHO ONPEEIATH HIEMEHTHBIN COCTAB U CTPYKTYPY OJIMTOMEPOB
C BBICOKOM MoJekyssipHOoil Maccoit (> 1 k/la), 1y KOTOpPBIX MpsIMbIE pacueTbl Ha OCHOBE
HKCIEPUMEHTAIBHO OINpPE/IENIEHHBIX TOYHBIX MAacC HE MOTYT ObITh HCIIOJIb30BaHbI B CBSI3U C
BO3HMKHOBCHHEM MHOXKECTBA BApUAHTOB B TpeJeiax MOrPEIIHOCTH HW3MepeHus mM/z,
XapakTepHoOM 11 Macc-aHanu3aTopa Orbitrap.

BnepBble mnpennoxkeHHbIH MOAXOA ObLI NPUMEHEH NJs UHTEPHpPETalH CIOXKHBIX
TaH/IEMHBIX MACC-CIIEKTPOB OT/EIbHBIX OJINTOMEPOB JINTHUHA, BKIIOYAIONINX B C€0s AECATKU
MUKOB, B TOM 4YHCJIE T€, KOTOPbIE CBSA3aHbI C ()parMEHTAlMed pazIUYHbIX U300apHUUECKUX
MOHOB-TIpEIIIIECTBEHHUKOB. [IpeoOpazoBaHMe Macc-CIEKTPOB JIMTHMHA B JHarpaMMbl
Kennpuka (3aBuCMMOCTh AedeKTa MacC OT HOMHHAJIBHOW Macchl) o0ecrednBaeT OBbICTPYIO
JUCKPUMHUHALIMIO COOTBETCTBYIOIUX CEPUN NMPOLYKTOB HMOHOB U YCTAaHOBJIEHHE OCHOBHBIX
nyTed WHIYUUPOBAHHOM CTOJKHOBEHUSMHU aucconuanuu. OcCoOEHHO NepCreKTUBHBIM
ABJIAETCS MCIOJB30BAaHUE H3TOTO INOJAXOJA s M3YyYEHUs TaHAEMHBIX MAaccC-CIIEKTPOB,
MOJIyYEHHBIX B PEXHME IIMPOKOIMOJIOCHONW JUCCOLMALMU aKTHUBUPOBAHHON COyAapeHUsIMHU,
YTO MO3BOJISET CTPYKTYPHO OXapaKT€PU30BaTh BCE OJUTOMEPHI C ONPEAEIEHHON CTENEHbIO
NoJIMMEpU3aIiy, MoJlydas Hauboyiee NpPEICTaBUTENIbHBIE PE3YJNbTaThl IO CPaBHEHUIO C
MCCJIEJOBAHUEM OT/IEIbHBIX OJIMTOMEPOB.

Paboma evinonnena npu ¢punarncosoii noodepoicke epanma PH® Ne 21-73-20275.
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WccnenoBaHue MOHONMUTHBLIX XPOMaTO-AeCOPOLMOHHBLIX CUCTEM
MeTOAOM XPOMaTo-Macc-crneKTpoMeTpum

IInamonoe U.A., Munaxmemos P.A., bpvixcun A.C.

Camapckuii HayuoHAILHO-UCCNE008AMENbCKULL YHUBEPCUMEN UMEHU aKA0eMUKa
C.II. Koponesa, 2. Camapa

pia@ssau.ru

Ha coBpemMeHHOM »3Tame pa3BUTUS AHATUTHYECKOW XHMHUHU PEIIAeTCs HECKOJIbKO
Ba)KHBIX 3a/1a4, OJJHA 13 KOTOPBIX — YCOBEPIICHCTBOBAHUE CYIIECTBYIOIIMX METOJIOB M CPE/CTB
NPUTOTOBIICHUST Ta30BBIX M JKUAKUX CMeceid HM3BECTHOIO COCTaBa, a TaKXKe CO3JaHHe
NPUHIUITHAIBHO HOBBIX CIIOCOOOB TOJIYYCHHUS CTAHIAPTHBIX 00pa3IioB.

Ha ceronusimHuii 1eHh OJJHUM M3 HEJIOCTATOYHO M3YYECHHBIX JUHAMUYECKUX METO/I0B
W3TOTOBIICHHUSI CMECEH SIBJIICTCS CO3JaHME ITOTOKAa OPraHWYECKHUX WM HEOPraHHYECKUX
pacTBopuTelneil ¢ onpeneaEHHbIM COIepKaHNeM IIeJICBOT0 KOMIIOHEHTA B CpeJie MOHOJIUTHON
NOJMMEpHON Matpuibl. Llenbto naHHON paboOThl — M3YYEHHUE BO3MOXKHOCTU TOJYYCHUS
MOCTOSIHHBIX KOHIIGHTPALMH OpPraHOpacTBOPUMBIX AHAJIUTOB B OPraHUYECKUX Cpelax B
nporecce AKCIUTyaTallid MOHOJMTHBIX XPOMAaTO-IeCOPOIMOHHBIX CUCTeM. B  kauecTBe
AQHAJUTOB BBICTYNAIM HECKOJIBKO JKHPHBIX KHCIIOT: TETpaJeKaHOBas, IICHTAICKaHOBAs,
reKCcaJIeKaHOBasl M OKTaJCKaHOBas. AHAJIN3 SKCTPAKTOB ITPOBOIMIIA HAa Ta30BOM Xpomarorpade
Agilent 7890 GC, coBMEImIEHHOM C MaccC-CeIEeKTUBHBIM JETEKTOPOM C HWOHHU3ALUEH
3JIEKTPOHHBIM yaapoM 5975C npousBoacta Agilent Technologies.

B pesynbraTe aHanmm3a MOJYyYEHHBIX PACTBOPOB OBLIO YCTaHOBJICHO, 4YTO BCE
UCCIICIyeMbIE B pPaMKaxX 3TOr0 JKCIEPUMEHTa O0pasllbl, HAuyWHas C IIECTOr0 M BCEX
MOCJIEIYIOIIUX MOTPYKEHUSIX B IKCTPAKIMOHHYIO CpPEly, TPOU3BOMAT I€COPOLINIO aHATUTOB B
Onm3Kkux KoiaudecTBax. [lorpenHocTh noayyaeMbIX KOHIIEHTpaluii He mpesbiiiaet 10%.
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Pa3paboTka meToanKn obHapyxeHMs runokceHa metoaamm BIXKX-
MC/MC u N'X-MC/MC B 6uonpo6ax cnopTcMeHOB

Tonocun A.B., Huwymenko I'.B., I[locmnuxoe I1.B., /[enucosa /1.0., Mouanoea E.C.
Hayuonanvnas anmuoonuneosasn nabopamopus (uncmumym) Mockosckozo
eocyoapcmeenno2o yuugepcumema um. M. B. Jlomonocosa (HAIJI MT'Y), 2. Mockea
nodoping@dopingtest.ru

I'mnokcen (sodium polyhydroxyphenylene thiosulfonate) — mpenapar, yaydmarommii
MeTab0JIM3M U SHEprooOeceyeHne TKaHeH, yMEHBIIAIONNH THITOKCHIO TKaHel. OH OKa3bIBaeT
AHTUTUIIOKCUYECKOE JCWCTBUE 3a CUET IMOBBIIICHUS 3(PPEKTUBHOCTH TKAHEBOT'O JIbIXaHUS B
YCIIOBUSIX TUTIOKCHH, OCOOCHHO B OpraHax ¢ BBICOKMM YpOBHEM OOMEHa BEIIeCTB (TOJIOBHOM
MO3T, CE€pJIeYHAasl MBIIIIIA, TICUYEHB ).

B 2023 romy rumokceH BKIIOYEH B IpOrpaMMy MOHHUTOpHHra BcemupHoro
aHTuaonMHTOBOTrO areHTcTBa (BAJIA).

Ha cerogusimauii 1eHp, NCX0As U3 UMeroleiics nHpopmanuu, B Poccumt OTCyTCTBYIOT
BaJIMIMPOBAHHbBIC AHATUTUYECKHE METOJUKH IO OINpPEIEICHUIO TUIIOKCEHA B OMOIIOTUYECKUX
KUAKOCTSX.

B xone mpoBeneHus McclIeIOBaHUS yNaloCh B paMKax YK€ MMEIOLIEHCS METOINKU
KaueCTBEHHOI'O OIpe/Ae/ieHUus aHaOOJIMYECKUX CTEPOUAOB U JAPYTUX KOHBIOTHPOBAHHBIX
COCIMHEHUIN BBISIBUTH 3 MeTabOJHTa TUIOKCEHa B MOYe J0OpOBOIBIA, MPUHHUMABIIETO
IpenapaTr B peKOMEHYEMbIX JUIsl 3aHATUI ciopToM Ao3ax. OAuH U3 HUX — THJIPOXUHOH, XOTS
U HE SBIISETCS CHEU(PUYHBIM TOJIBKO JJIsi TUIIOKCEHA, OJIHAKO, €ro KOHIEHTPAIUsI HAPSAMYIO
KOPpEJIMPYeT CO BpEMEHEM IpueMa Ipenapara u B HecKoiabKo (ot 5 g0 10) pa3 mpesbliiaer
KOHIIEHTPAIUIO B HYJIEBOU TOUKe (70 mpuema npemnapara). MHTeHCUBHOCTB MUKOB JIBYX APYTUX
MeTa0OJIUTOB TaK K€ 3aBUCHT OT BPEMEHHU IpueMa Iperapara, Mpu 3TOM JaHHBIC BEIIECTBA
OTCYTCTBYIOT B MOY€E, COOTBETCTBYIOILIEH TOUKE HOJIb (JJ0 IpHeMa Ipernapara).

Takum 00pa3oM, HCHOJB30BAHHWE TPEX BBISIBICHHBIX META0OJUTOB, IO3BOJISET
IIPOBOANTH MOHUTOPHHT HCIOJIb30BAHUS TUIIOKCEHA CIIOPTCMEHAM, HE BHOCS CYLIECTBEHHBIX
U3MEHEHUH B YK€ CYLIECTBYIOLME METOJMKH, BHECEHHBbIE B 00JIACTh aKKpeIWTalUuu
OpraHH3alyHy.
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MeToAbl aHAaNUTUYECKON XUMUM ONA BbISBNEeHUS MapKepoB
BO3eMNCTBUA UOHMU3NPYIOLLETro U3Nny4eHUs Ha 6MOOOBLEKTbI

Pooun MAY?, Bexnemuwuese M.K.X, Bonomnux T.A.%, bpayn A.B. L Buusniox V.A.3*,
Bopwezoeckas I1.FO.3*, Unamosa B.C.*, Xuenescxuii O.10.3, Yepusee A.I1.>*, FOpos J].C.*
"Mocxosckuii 2ocyoapcmeennuiii ynueepcumem umenu M.B. Jlomonocosa, xumuueckuil
gaxynemem, 2. Mockea

’IMepswiii MTMY umenu U.M. Ceuenosa Munzopasa Poccuu (Ceuernosckuii Ynusepcumem),
Kagheopa snudemuonozuu u 0oKkazamenbHou meouyunsl, 2. Mockea

3 Mockoeckuii 2ocyoapcmeennuiil ynusepcumem umenu M.B. Jlomonocosa, gpuzuueckuil
gaxynemem, 2. Mockea

*Hayuno-uccnedosamenvckuii uncmumym aoeproti puszuxu um. J.B. Crobenvyvina, 2. Mockea
igorrodin@yandex.ru

Pamnanmonnas o6paboTka OMOOOBEKTOB W MAaTEPUAIOB IIMPOKO HCIIONB3YETCS BO
MHOTUX O0JIacTAX HAyKM M HMHIYCTPUH, B TOM YHCIE, B IHUIIEBOH MPOMBINIICHHOCTH.
KoiekTuB yueHbIX XuMHIecKoro U (huzndeckoro akymnsreroB MI'Y, a Taxoke HUMSAD MI'Y
3aHUMAETCSl UCCIIEIOBAaHUSMU, HAMPaBICHHBIMA HAa ONTHUMHU3AIUI0 (PU3UYECKUX MapamMeTpoB
pazguanoHHOW 00pabOTKM C Ienpl0  TMOBBIIICHHA €€ d()()EeKTHBHOCTH, TOUCKOM
OMOXMMHYECKHX  MapKepoB  OOJY4eHHOW  NHUINEBOM  NPOAYKIMH C  TOMOIIbIO
YCOBEPUICHCTBOBAHHBIX METOAOB AHAIMTHUYECKOW XHMHH, a TaKKe pPa3pabOTKOW HOBBIX
METO/I0B HJICHTU(PHUKAINK (paKTa paHaliMOHHONH 00pabOTKH OMOOOBEKTOB.

[To pe3ynbpTaTaM npoBeAEHHBIX UCCIIEIOBAHUMN C UCTIONb30BaHueM MeTona ' X-MC Obut
UACHTU(DUIMPOBAH PAJ JIETYUYUX OPraHUYECKUX COeIMHEHUN B 00pas3liax MSICHON U phIOHOI
OPOAYKIMM, a TaKKe Msca NTHUIbl, KOTOPbIE OTCYTCTBOBAIM B HEOOIy4EHHBIX 00pasuax
MPOIYKIIMH, U KOHIIEHTPALIHSI KOTOPBIX BO3pacTaia ¢ yBeIUYCHUEM 03Bl O0JIyYEeHHUS B TEUCHUE
cyTok mociie o0pabotku. Takke OBLJIO YCTAaHOBIEHO, YTO KOHIIGHTpAIUs allbJIEeTHI0B
(rexcaHaib, TenTaHaldb M MEHTaHaIb) B OOMYy4E€HHBIX OOpa3llax MPOXYKIMHU MpEeBbIIIaa B
cperHeM B 2-4 pa3a KOHLEHTPALIMIO allbJIETHI0B B HEOOITy4eHHbIX 00pa3ax B Te4eHHe 4 CyTOK
nocie o0Iy4eHusl.

Pa3paborannbiii meron ¢ wucnonb3zoBanueM BXI'X-MC/MC u ¢depmeHTatuBHOrO
THJIPOJIM3a TPUIICHHOM JUIs BBISIBJICHUS IOBPEKICHUN OEIKOBBIX MOJIEKYJI IIOCIIE BO31EHCTBUS
MOHM3UPYIOUIETO W3JIy4YeHMs, OCHOBAHHBI Ha KOJMYECTBEHHOM OIEHKE KOHIIEHTpAluu
cnenupuYecKrx MenTUA0B KaK MapKepoB BO3JEHCTBUS U3ITyUEHUs, IIOKa3aJl, YTO KOJIMYECTBO
HNOBPEXJCHUH HATUBHOM (hOpMBI Oenka CHIBOPOTOUYHOIO aibOyMHMHA YBEIMYHBAJIOCH C
YBEJIMUYEHUEM J103bI 00JIyUE€HHUS U MOILIIHOCTHU JI03bl B HE3aBUCUMOCTH OT THIIA U3TyUYEHUS.

Hccneoosanue sevinonneno npu guuancosoii noooepicke PHD 6 pamxax uayunozo
npoexkma Ne22-63-00075.

213



Cnoco6 onpepneneHusa 6ucdeHona A
XpPOMaTO-MaccC-CNeKTPOMeTPUYEeCKUM MeTOA40M

Pyoaxos A.0.1?, Cenemenes B.@.1, Xopoxopoun A.M.%, Pyoaxos O.5.?, Xopoxopouna E.A.?
L Boponesiccruii 2ocyoapcmsennviii ynusepcumem, 2. Boponesic

2Boponecckuii 20cyoapcmeenubill mexuuueckuil yuugepcumenmn, 2. Boponeac
robi57@mail.ru

bucgenon A (b®A) — coenuaenune (HeHOIBHOTO THIIA, UCHOIB3YEMOE IS TIOTYUYCHUS
HOJMKAapOOHATOB, TMOJHUCYJIb()OHOB M SHOKCHIHBIX CMOJ. OTO KIIOYEBOW KOMIIOHEHT
(MOHOMEp) 3MOKCHUIHBIX CMOJI, IIMPOKO HCIOJIb3YEMbIX B KaUECTBE BHYTPEHHETO NMOKPBITHS
METAJUINYECKUX OaHOK JJIs TPOJYKTOB MUTaHUS U HAIIUTKOB, [T U3TOTOBJIEHUS IIACTUKOBBIX
nuieBblx KoHTeHepoB [1-3]. BDA Moxer MHUIrpupoBaTh U3 BHYTPEHHHUX IOKPBITUI
KOHCEpPBHBIX 0OaHOK W M3 IUIACTHKA IUIIEBBIX KOHTEHHEPOB B MPOJAYKTbl IHMTAHUS.
MHorouuciaeHHble J1aDOpaTOpPHbIE HCCIEAOBAHUS Ha JKMBOTHBIX, a TakKXe HEKOTOpbIE
HaOJII0ICHNUS Ha JIFIO/IAX IIOKA3aJIi, 4TO HaKoIuleHue B oprannsme bOA nmpuBoaut k npodiaemam
310poBbsi[ 1-4], mo3TOMY KOHTPOJIb CBOOOHOTO BMDA B paznuuHbix MaTpuiax aktyaieH. Jis
ero omnpenenenus Opl1a pazpadorana Mmeroauka TCX ¢ npuMeHeHrneM HuppOBOH LIBETOMETPUU
JUIST U3MEPEHUs] TapaMeTpoB xpomarorpaduueckux msteH [3-5]. Mertonuka oTiadyaeTcs
HEBBICOKMMHM TpyJl03aTpaTaMyd U HU3KOW CTOMMOCTBIO €IMHUYHOIO aHayin3a. Xopomo cels
3apexomenaoBan Meto BOXKX-MC/MC [5]. Bbuto ycTaHOBIIEHO, YTO U3 ITACTUKOBOM Taphl,
HOJy4YeHHOH ¢ npumeHeHueM BDA, MokeT ObITh 10CTaTOYHO BHICOKUH YpOBEHb MUTIpAIMU
B®A, mnpeBpimarommii pomyctumbiid (0.6 mr/kr). Meron OTIMYAaeTCS  XOPOUIMMHU
METPOJIOTHUECKUMH  XapaKTePUCTHKAMH, HAaJleKHOCTbIO, BBICOKOH UyBCTBUTEIBHOCTBIO,
OJIHaKO 000pYJOBaHME JIOPOTOCTOAIIEE, B KAU€CTBE SKCTPAreHTa U OCHOBHOI'O KOMIIOHEHTa
JJIOCHTA TPUMEHSAETCSI TOKCUYHBIH M A0poroil amneroHuTpmws. OJHOM M3 IOCIEIHUX
pa3pabOTOK aBTOPOB JOKJIA/Ia SIBJISIETCS MEeTOANKa otipeesiennst BOA ¢ mpuMeHeHneM razoBoi
xpomaro-macc-cnektpomerpun (I'’X-MC). B oTnuunme OT M3BECTHBIX pa3pabOTOK MpU
npobonoaroroeke bMA He mnonaBepraau JepuBaTH3alUH, B KaueCTBE OJKCTpareHTa
UCITIOJIb30BAIM MAaJOTOKCHUYHBIA A3TaHOJ BMECTO METaHOJa MM areToHuTpuia. [Ipsmoe
XpomaTtorpapupoBaHie OCYLIECTBIISZIM HAa TEPMUYECKH CTAOMJIBHOM MeTalsTM4ecKOon
KallWJIJISIPHOM KOJIOHKE ¢ HemosispHOM HemoaBwxkHOM ¢aszoii Ultra ALLOY®-5 UAS5-30M-
0.25F na rasoBom xpomarorpade Agilent 8890 (CILIA) ¢ macc-CeNeKTUBHBIM JIETEKTOPOM
Agilent GC/MSD 5977B u cucremoii aBromMatuueckoro BBojaa mpoObl Agilent G4513A,
nporpamma HarpeBanus 80-290°C.

bubnuoepaguueckue ccolnku
1. Pynakos O.b., Pynakosa JI.B. // IlepepaGotka monoka. 2019. Ne 6(236). C. 24-26.
2. Pynmakos O. b., Pynakosa JI.B. / Mscusle Texaonoruu. 2019. Ne 7(199). C. 24-27.
3. Pynakos O. b., Xopoxopauna E. A., I'naskos C. C. [u ap.]. / AnanuTtika u KoHTposs. 2017.
T. 21, Ne 2. C. 135-143.
4. PynakoB O. b., Xopoxopauna E. A., Pynakosa JI. B., Yan X. JI. / CopOiuonnsie u
xpomarorpadudeckue nporeccel. 2016. T. 16, Ne 5. C. 686-694.
5. Xopoxopauna E. A., Pynakos O. b., Han X. /1., Xopoxopaua A. M. // HayuHslii BeCTHUK
BOpOHEKCKOTO TOCYJapCTBEHHOTO apXHUTEKTYPHO-CTPOUTENLHOTO YyHUBepcutera. Cepus:
OU3NKO-XUMUYECKHE MTPOOIEMBI  BBICOKHE TEXHOJIOTHH CTPOUTEIHLHOIO MaTepHaIOBEICHNUS.
2014. Ne 2(9). C. 94-99.
6. Yan X. /1., Xopoxopauna E.A., PynakoB O.b. Xpomaro-macc-cEKTpOMETPHUYECKOE
onpenaenenue ouchenona A B uractukoBoit Tape // 2015. Ne 2(11). C. 94-98.
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AneMeHT-CeneKTUBHbIE CNeKTpanbHble MeToAbl AeTeKTUPOBaHUS
c¢occop- cepy-  MbILbSAK- coaepKaLMUX OpraHn4eCcKmnx
coeiMHEeHUW B rasaoBON M XXUAKOCTHOM XpomaTtorpadum

Puibanvuenxo U.B., Jlucosoui A.O., [ pucopves A.M.
«27 Hayunwiii yenmp» MO P®, 2. Mocksa,
rivrus@mail.ru

B noknane paccMOTpEHO pa3BUTHUE JIEMEHT-CEJIEKTUBHBIX METOAOB JETEKTUPOBAHUS
OpPraHMYeCKUX COCAUMHEHHH, COJepkKallux rerepoaroMbl, B HampaBieHuu: ['X-IIDJ] —
I'X-TNJ — I'X-A3C — I'X-UCI/MC — BOXX-UCII/MC.

Oco0oe BHMMaHME YAENEHO JBYM MOCIEAHMM MeToaaM. HecMoTps Ha 3aMeTHYIO
pacnpoCTpaHEHHOCTh MAacC-CIEKTPOMETPOB C HOHHU3alMell B UHAYKIHMOHHO-CBSI3aHHOU
1a3Me, X COYEeTaHHWEe C ra30BbIMH WIH JKUJIKOCTHBIMU XpoMaTorpaduuecKuMu cucTeMamMu
pa3zieNeHns OCTaeTcsl BeCbMa OrpaHUYEeHHbIM. B 10KI1a1e puBeIeHbl IPUMEPHI pELIEHUS psiia
AHAIUTUYECKUX 3a7ad 1o uAaeHTHUUKAK ¢GocPop- cepy- U MBIIBIK- COJAEPIKAIMINX
oprannveckux coenuHernii Mmerogamu I X-MCIT/MC u BOXX-UCIT/MC.
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MeToauka onpeaeneHus 3anpeLleHHbIX B CNOpTe BelecTB
B OMornormyeckm akTuBHbIX Aob6aBKax meTogamMu
MX-MC/MC n CB3XX-MC/MC

Casenvesa H.b., Hwymenko I".B., Ilonocun A.B., [locmnukos I1.B., Mouanosa E.C.
Hayuonanvnas anmuoonuneosasn nabopamopus (uncmumym) Mockosckozo
eocyoapcmeenno2o ynugepcumema um. M. B. Jlomonocosa (HAIJI MT'Y), 2. Mockea
nodoping@dopingtest.ru

Ynorpebnenne Ouosorudecku akTHBHBIX 100aBOoK (BAJ[) momoraer cmoprcMeHam
ObICTpEe BOCCTAHABIMBATHCS IMOCIE MOBBIIICHHBIX (PM3NYECKUX HArPy30K M YIydIIaTh CBOU
npodeccuoHanbHble JOCTHXKEHHs. B pesynpTare OTCYTCTBUS IOJHOW M JOCTOBEPHOM
uHpopmanuu o coctaBe BAJl mpu MONOXUTEIBHOM JOMHHI-KOHTPOJIE BHHOBHBIM H3-32
WCIIOJIb30BaHUs 3arpsi3HEHHBIX J0OABOK OKa3bIBAETCSl CIIOPTCMEH, a HE MPOU3BOJIUTENb WU
MOCTaBIIUK MpoaykTa. Beeaenune B padoty HAJJI MI'Y HanmexHOW U BBICOKOA()HEKTUBHON
METOJUKH, TO3BOJISIONIEH JeTekTHpoBaTh B bBAJl pasnuyHble KIacchl COEIUHEHUH,
BKJIIOUEHHBIE B 3ampeuieHHbId cnucok BeemupHoro antugonuHrooro areHtctsa (BAJIA),
ABIIIETCS BaXXHBIM IIarOM B MPEAOTBpAllleHUH Mpuema [00aBOK C 3ampelieHHbIMU
BELIECTBAMH.

OOBbeKTOM HcceoBaHusl B pa3pabOTaHHON METOIUKE SIBISUIMCH Pa3iIUYHbIE (HOPMBI
OMOJIOTUYECKH aKTHBHBIX J00ABOK (KHIKOCTH, CyXHE€ CMECH, KamcCyJibl, TaOleTKu u 1p.). B
paMKax BHITOJTHEHHOU pabOoThI ObLTH ONTUMHU3UPOBAHBI YCIIOBUS MPOOOMOITOTOBKY U aHAN3a
paznuuHbIX BU0oB BAJ[ Ha npucyTcTBHE OCHOBHBIX KJIACCOB 3aINPEIIEHHBIX B CIIOPTE BELLECTB
(aHabonmuyeckre CTEPOHIbI, HAPKOTHUKH, CTHUMYJISTOPBL, JUYPETHKH, MOJIYJISATOPHI
MeTaboIM3Ma, MENTHIHBIE TOPMOHEI | 1Ip.). [Ipy BRIMOTHEHUH POIIETypBl TPOOOTIOATOTOBKU
0co00e BHUMaHUE yAENEHO MOIX0AY, MO3BOJISIONIEMY YIIPOCTUTH Tpoliecc sKcTpakiuu bA /.
B xoze paboThl TpUMEHUIIN aHATUTUYECKUE ITPUEMBI, TO3BOJIMBIINE N30€XKaTh UCIIOIb30BaHUS
CJIO’KHBIX CXEM IOJTOTOBKH 00pa3I0B B MOJIb3Yy CTAHAAPTHBIX MPOLEAYP JOMUHT-KOHTPOJIS.

[locne mpoBeneHusi OOIIMPHOTO CHEKTpa HMCCIEAOBAHHWN M 3aBEpILEHHUs Ipoliecca
BaJIMJALUN OIPEIEICHbl OCHOBHBIE METPOJOTMYECKUE XApPAaKTEPUCTUKH METOJUKH —
CEJIEKTUBHOCTb, IEPEHOC 3arpsA3HEHMs], pees AETEKTUPOBaHUs, Npeesl WACHTUPUKAUN U
CTaOMIIBHOCTh 00Pa31IoB NMpH XpaHeHuH 1ist 6osiee 200 3anperieHHbIX COeTnHEHUH.

Bnepsoie B HAJIJI MI'Y Obuta pa3paboTaHa M BalMIMpPOBAaHAa METOAMKA, KOTOpas
MO3BOJISIET HAJEXKHO HIACHTU(QUIMPOBATH M MOATBEPXKIaTh JOINUHIOBBIE COCAWHEHHS B
OMOJIOTUYECKH aKTUBHBIX J00aBKAaX B COOTBETCTBUU C KPUTEPHUSIMH, YCTAaHOBJIEHHBIMU B
COBPEMEHHOM aHTHJIOMMHIOBOM KOHTpoJie. MeToJuKa YCIHemHo amnpobupoBaHa Ha 36
OMOJOTHYECKH aKTHBHBIX J100aBKaX, COJEPKalINX BELIECTBA, BKIIOYEHHBIX B 3alpelieHHbII
criucok BAJIA.
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MeTabonomHoe uccrnegoBaHMe TOKCUMHOCTU aHTUBUPYNEHTHOro
cpeacTBa

Casuyxuui M. B., Mockanesa H.E., Annononosa C.A.

Ilepgoviti MI'MY umenu U.M. Ceuenosa Munzopasa Poccuu (Ceuenosckuti Ynueepcumem,),
Jlabopamopus papmaxokunemuxu u memabonomHozo ananusa, 2. Mockaa.
savitsky.mark(@gmail.com

AHTUBUPYIICHTHBIE CpeiAcTBa  MOTYT  IIOMOYb  MPEOJONIETh  PACTYIIYIO
AHTUOMOTHKOPE3UCTCHTHOCTh 3a CUET MOJaBJIICHUs (DAKTOpOB BUPYJIETHOCTH Oakrepwii. B
pe3yibTaTe OrpaHuYUBAETCA CIIOCOOHOCTh OaKTepHil 0Opa30BHIBATH TOKCHUHBI, YTO YIIyYILIACT
Te4YeHrEe MH(EKITMOHHOTO 3a00JICBaHMS, a TAK)KE MPEISITCTBYET MOSBICHUIO HOBBIX M30JISTOB,
HE YYBCTBUTEJIBHBIX K aHTUOMOTHKAM. AHTUBUPYJICHTHOE CcpecTBO DTOPTHA3NHOH MOKA3aJ10
CBOI0O AKTHMBHOCTh B OTHOIICHWH WHQEKIUH, BbI3BaHHBIX mramMmamu C. trachomatis, S.
enterica, pe3ucteHTHbIMU P. aeruginosa, E. coli u A. baumannii. Heo6xoaumpiMu 3TanamMu B
pa3paboTKe HOBBIX JICKAPCTBEHHBIX CPEJICTB SIBISIOTCS OICHKA WX (DApMAKOKWHETHKH U
TOKCHUYHOCTH.

BoceMb KpOIHMKOB MY’KCKOIO M KEHCKOro moia (n=16) nomyyanu (TOpTHa3HHOH B
konuuectBe 100 Mr/kr oquH pa3 B aeHb B TeueHue 30 mHeil mepopanbHo. Takas ke rpymnmna
JKUBOTHBIX B TEUEHHME JKCIEpUMeHTa moiydana mianedo (1% pactBop kpaxmania B BOJE).
XpoHHUYeCKass TOKCHYHOCTh ObUIa YCTaHOBJIEHA MO pe3yinbTaTaMm (U3MOJIOTHYECKUX U
TUCTOJIOTUYECKUX MCCIIEIOBAHUM KMBOTHBIX MOCJE MOCIEAHETr0 BBeIeH s ripenapara. OToop
npo0 KpoBU AJsi GapMaKOKMHETHUECKUX M METa0O0JOMHBIX MCCIE0BaHUMN MPOBOAMICS Ha 1,
10, 20 u 30 nenp 3KcriepuMeHTa. AHAIN3 00pa3IOB IS UCCICAOBAHUHA (hapMaKOKWUHETHKH U
MeTabosoMuKkH rpoBenu MmeronoM BOXKX-MC/MC.

B npouiecce nccnenoBanus BeISBICHO HAKOIUJICHUE TTpENapara B OpraHu3Me KUBOTHOTO,
CTaIlMOHAPHOE COCTOsIHUE AocTuraercs Ha 20 aeHpb uccrnenoanus. Ko duimeHT HakomieHus
nocturain 3HadeHui 8,34 = 1,99 u 11,26 £ 2,72 y camiioB u camok, cooTBeTcTBeHHO. C 20 aHs
HKCIIEPUMEHTA CPEIHSAsS KOHIIeHTparus (GropTuaznHoHa coctaBuna 45,9 + 6,7 u 47,3 + 9,0
HI/MJ y CaMIlOB UM CaMOK, COOTBETCTBEHHO. (DIyKTyallds KOHILIEHTpAlMW Mpernapara mpu
OJTHOKpaTHOM BBeieHUH cocTaBisteT 140 — 160%.

Hecmotrpss Ha TO YTO KIMHHYECKHWE OCMOTPHI HE BBISIBIJIM HUKAKUX CHMIITOMOB
TOKCHYECKOTO BO3JEHCTBHUS HM3Yy4aeMOro JIEKAPCTBEHHOTO CpEACTBA, ObUIM OOHAPYKEHBI
CTaTUCTUYECKH 3HAYMMBIC HW3MEHEHHUS TMapaMeTpOB KPOBU Yy IKUBOTHBIX, MOJYYaBIIUX
mpemapar, 1Mo CpaBHEHHIO C Tpymmoil manebo. V3MeHeHus HaxomWiInch B Mpenenax
HOPMAaJIbHBIX pPEePEPEHCHBIX 3HAYeHWH. [HUcTOmOTHMUYEeCKOEe H3y4YeHHE TaKKe HE I0Ka3alio
Kakoro-aubo TOKCHUYECKOTO BIHSHHS (DTOpPTHA3MHOHA HAa JKUBOTHBIX. bonee Toro, mocie
MeproJia BOCCTAHOBJICHHS HE ObUIO BBISBICHO KAKWUX-JIMOO Pa3IMuuidl MEXAY KUBOTHBIMH U3
TE€CTOBOM Y KOHTPOJIBHOW I'PYIIIL.

MeTabooMHOE HCCIIEIOBAaHUE TIO3BOJIMIIO BBISIBUTH W3MEHEHUE KOHIICHTPAIIMHA
COeIMHEHUH, CBI3aHHBIX ¢ 0OMeHOM Tpuntodana Ha 20 u 30 neHs BBeeHUs penapara. Takxke
MHOTOKpPaTHOE BBEJIEHNE aHTUBUPYJICHTHOTO CPE/ICTBA MPUBEIIO K M3MEHEHUSIM META00IUTOB,
CBSI3aHHBIX C OOMEHOM aMHUHOKHUCIOT W AalWJIKapHUTHHOB. HekoTopble n3 MeTaboIMTOB,
MOKA3aBIINX 3HAYUMBIC Pa3IMyusl, CBSA3aHBI C AKTHUBAIMEW WMMYHOTO OTBETa, YTO MOXKET
yKa3bIBaTh Ha BO3MOXKHBIE TOOOYHBIE APPEKTHI IIpHeMa Mpemnapara.
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MHOrokoMnoHeHTHOe ofnpeferieHne OCTaTOUYHbIX KONIMYECTB
ropMoHanbHbIX NpenapaToB B MbIlLe4YHOM TKAHU METOAOM
TaHOEeMHOW XpOMaTo-Macc-CrneKTpoMeTpum

Copokun A.B., Hekpacos /1.10., bamos U.B., 7Kedynos A.E., Cyxoea T.M., Mameodosa E.U.
Bcepoccutickuii 2ocyoapcmeenmbvlil yeHmp Kavecmed u CmaHoapmu3ayuu 1eKkapCmeeHHbLX
Cpeocmes 015 HCUBOMHBIX U KOPMOS8, 2. Mocksa

alex_sorokin@list.ru

CymectBytomue B PO MeTOAMKM KOJIUYECTBEHHOro omnpezaeneHus ropMoHoB: 'OCT
33482-2015 u I'OCT 32015-2012, He MO3BOJIAIOT ONPENENATh COCAUHEHUS, KPUTHYECKU
BakHbIe U1 3kcnopTa npoaykuuu AIIK: cranozonon, xjopMaauHOH, XJIOpMaJIMHOHA alleTar,
OerameTa3oH, HOprecTUMAT, aJbTPEHOreCT U (PIIyMETa30H; U B IIEJIOM, UMEIOT JOCTaTOYHO
Y3KHI TepedyeHb orpeneisieMblx coequHeHuil. Kpome Toro, cragum mpoOOMOATOTOBKH B
nouMeHoBaHHBIX HJI, sSBISIIOTCS BechbMa Tpyno3aTpaTHBIMH. B 1ensx momnepKKu BbIXOIa
npoaykiuu AITK PO Ha skcriopt, a Tak ke 175 yIpOoIIeHUs pealn3aluy Takoro pojia aHamusa,
ObLT pa3zpaboTaHa METOJOJIOTHSI, TO3BOJISIONIAS TPOBOIUTH KOJMYECTBEHHOE onpeaenenue 31
COCMHEHUS: 0- U [-HOPTECTOCTepOHa, [B-TeCTOCTEpOHa, CyMMy o- M [-TpeHOojoHa, [-
0OJJIEeHOHA, METHITECTOCTEPOHA, TEKCACTPOoJa, JAUEHAICTPOia, JIUATHICTUILOACTpOIA,
pOrecTepoHa, TPUAMIIMHOJIOHA alleTOHM]IA, MErecTpoja amnerara, MeIpOKCHIIPOTrecTepOHa,
MEJIEHTeCTpoJia arerara, o- W [-3eapajaHoia, o- W [-3eapajeHona, NPeIHH30JI0Ha,
METWINPEAHU30JI0OHA,  JEKCaMeTa30Ha, HOprecTuMara, ajbTpeHorecta, (QuymMeTa3oHa,
CTAaHO30JI0J1a,  XJIOPMAJMHOHA, XJIOpMaJIMHOHA  aIleTara, OerameTasoHa, 17-0O-
MeTHIIOOIICHOHA, HOprecTpena u (piryopoMerosioHa. MeTo10/10THsS OCHOBaHA Ha: U3BJICUCHUU
OTIpEeNIeNIEMbIX COCTUHEHUN W3 OOBEKTOB HWCCIICAOBAHMS TOIKUCICHHBIM aIlleTOHUTPHIOM,
BBICAJIMBAHUU C pa3jencHueM (a3, AUCIIePCHOHHON OUMCTKE 1 00€3)KUPUBAHIH OPTraHUYECKON
YacTH, C TMOCJIEIYIOIIMM KOHIICHTPHUPOBAHWU U aHAJIM30M TaHJIEMHOH XpOMaTO-Macc-
cnekTpoMmerpuu. s xpomarorpaduyeckoro pasjaeneHus ucnoib3zoanu koioHKy BEH Cis
(1,7 mMxm 2,1x100 mm) (Waters, CIIIA), B KkauecTBE XpOMaTo-macc-CIEKTPOMETpa
ucronb3oBaiM cBs3Ky Nexera X2-Shimadzu 8060, (Snmonwust). JlocTUrHYTBIE Npeesnsl
KOJINYECTBEHHOTO OTPEICTICHUsI HUKE MM PaBHBI TAKOBBIM B momMeHoBaHHBIX BbIie ['OCT.
[Tpumep xpomaTorpaduieckoro paseneHus MpuBeaeH Ha puc. 1.

100

OTHOCHTeTLHAA HHTeHCHBHOCTE, %0
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BpeMd BBRIX0, 1A, MIH.

Puc. 1. 061_]_[2[}1 MaccC-XpomMarorpamma onpeaciIi€MbIX COCIUHEHMH.
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Mcnonb3oBaHue razoBon-xpomarorpadum macc-cnekTpoMmeTpumum
ANA NONy4YeHUs1 «KOTNeYaTKoB NasnbLueB» NULLEBbLIX U 3(PUPHBIX
macen

Cmaspuanuou A.HY?, Kommaxos U.TY, Onossanuwunuxos A.P., LInueyn 0.A4.%, bypax AK?
Mockosckuii 2ocyoapcmeennuiii ynusepcumem umenu M.B. Jlomonocosa, xumuueckuii
¢axynemem, e. Mockea

2Uncmumym ¢uszuueckoii xumuu u snexmpoxumuu um. A.H. @pymruna Poccuiickoti
akademuu Hayk, 2. Mockea

stavrianidi.andrey@gmail.com

D¢upHble U MUIIEBBIE Maclia COAEP)KAaT MHOXKECTBO JIETYYHX MaJbIX OPraHUYECKHUX
coequaeHni (< 500 Jla), oTHOCAIIMXCS K TPYIIaM MPEeACTbHBIX U HEMPEACIbHBIX CIIUPTOB H
aJbJIETU/10B, MOHOTEPIIEHOB, CECKBUTEPIIEHOB, TEPIIEHOUIOB U Jip. B cocTaBe nuIeBbIx Macesn
Takue MeTaboNuThl O00pa3yloTcs B pe3ylbTaTe pacHIeIyieHUs >KUPOB (QepMeHTaMu
AIWITHAPOIIA30H, JIMITOKCUTCHA30M U THIPOIIEPOKCH]T JIHa30i. D(PHUpHBIC Maciia, CoIepKaIiie
INIMPOKUN CIEKTp JIETy4YuX KOMIIOHEHTOB, HCIONB3YIOT B MEIUIMHE Onaromaps uxX
OaKTEepULIUIHBIM, TNPOTUBOIPUOKOBBIM U IPOTUBOBUPYCHBIM CBOMCTBaM. OQupHbBIE U
MUIIEBbIE Maclia UCIHOJB3YIOTCS B KAaueCTBE OCHOBBI U apOMAaTU3UPYIOIIUX J00ABOK IMPHU
CO31aHUHU KOCMETUYECKUX cpencTB. ClI0KHbIII MHOMOKOMIIOHEHTBIN COCTaB TaKUX OOBEKTOB
TpeOyeT MpPUMEHEHHUsS BBICOKOMH()OPMATHBHBIX METOJOB aHanu3a, Takux kak ['X-MC wu
['XXI'X-MC nmns uneHTH(QUKAIMU W OMPENEICHUsT COOTHOIICHHH COCTUHEHHWH B COCTaBe
9KCTPaKTOB M3 Macen. /[l moATBepKAeHHs] NPaBUIBLHOCTH HACHTU(DUIIMPOBAHHBIX C
oMot 6ndmmorekn Macc-criekTpoB NIST cTpyKTyp HCHONB3YIOT MHAEKCH YICPKUBAHUS
U WHAMBHUAyaJIbHBIE CTaHJApTHBIE OOpa3lbl OCHOBHBIX KOMIOHEHTOB. Ha sTom srame
BO3HUKAIOT OCHOBHBIE CIIO)KHOCTH IIPU AHOTAllMM IHKOB HA XpPOMAaTorpamMMe BCIIEACTBHE
MEPEeKPhIBAaHUS XpoMaTorpauuecKux MUKOB, a TAKXKe JIOKHON UIEHTU(UKALIUU TIPU BHIOOPE
OJIHOTO W3 KaHJMAAaTOB M3 0a3bl JaHHBIX. lJ1d momydyeHus: 6ojiee «UHUCTBIX» Macc-CIIEKTPOB
WCIIOJIB3YIOT AJITOPUTMBl JI€KOHBOJIIOIIMM IMKOB, HAIPUMEP C HCIOJb30BAHUEM MOJEIU
MHOroMepHoro pasperienusi kpuBbix (MCR-ALS). [lns ympoineHus W aBTOMaTH3aIMK
IIPOLEAYPBl KOHTPOJISI KaueCTBA UCIOJB3YIOT ABa TPAAMLIMOHHBIX MOAXOAA — MOCTPOCHENE
XpoMaTorpaMM IO MOJIHOMY HOHHOMY TOKY M YCpPETHEHHE MacC-CIEKTpa.

B mHacrosimeit paGoTre paccMOTpeHO NPUMEHEHHs MeTojla oOpalieHHO-(ha30BoM
JUCTIIEPCUOHHON KUAKOCTb-KUIKOCTHOM MHMKPOIKCTPAKIUHU JJI U3BJICUEHUS KOMIIOHEHTOB
nunieBblx Macen. [ X-MC naHHble, TOTy4YeHHBIC NPU aHAIM3€ MHINEBBIX Macel U d(QUPHBIX
Macell HECKOJIbKUX PpAacTeHHH, MpeICTaBIsuId B BHJIE€ BEKTOPOB, HCIOJbB3YysS B KauecTBE
KOOpJMHAT IUIONIaJM THMKOB HAa XpOMaTorpaMMax I10 BbIJECICHHBIM XapaKTEPUCTUUYHBIM
rpynnoBbIM  (QparMeHTHbIM  HOoHaM.  CerMeHTHpOBaHHME  Macc-XpoMarorpamm ¢
(UKCUPOBAHHBIM U3MEHEHHEM PACCUMTAHHBIX UHACKCOB yJIEPKUBAHUS ITO3BOJIUIIO Pa3/IesiTh
Y4aCTKH C MaKCUMaJIbHONM HHTEHCHUBHOCTBIO NMHKOB W3 OTAEIBHBIX TPYII COEAUHEHWH, B
YaCTHOCTH TEPIIEHOB M TEPIEHOUAOB. [l ompeneneHHs OLEHKH OJIM30CTH MOJTYYEHHBIX
BEKTOPOB JIaHHBIX BBIYMCISIM KOCHHYCHI YIJIOB (MHIEKCHI CXOKECTH) U JIMHEHWHbIE
ko uuments! koppensauuu [Iupcona. Ilokazano, 4to a1 06pa3OB HKCTPAKTOB U3 OJTHOTO
WIM POJCTBEHHBIX BHUJOB PACTEHUN pacCUMTAHHbIE 3HAYEHHS] STUX IOKa3aTelieldl 3HA4MMO
NPEBBIIAIN TOTYYESHHBIE /I 00pa3loB pa3HbIX BUAOB. [IpeanoxeHHbli crnocod MokeT ObITh
MCIIOJIb30BaH MPHU OIIEHKE IPYIIOBOr0 cOCTaBa d3(PUPHBIX U MUILEBHIX Macell.

Hccneoosanue gvinonneno 3a cuem epanma Poccutickoeo nayuHozo ¢onoa (npoexm
No 22-13-00266), npeoocmaenennozo Hucmumymy ¢husuveckoi Xumuu u 371eKmMpOXUMUU
umenu A. H. @pymxuna Poccutickoil akademuu HayK.
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OnpepneneHue 2,4-anxnopeHOKCUYKCYCHOMN KUCTOTbI U
2,4-puxnopdeHona B npo6ax BoAbl 1 MNOYB C NPUMEHEHUEM
MarHUTHbIX YroJfibHbIX TaONIeTOK B CO4YeTaHUU C ra3oBomn
Xpomartorpadumen-macc-cneKTpomeTpuen

Coinko K.C.*?, I'vbun A.C.X, Cyxanoe IT.T.Y, Kywnup A.A.*

L Boponesicckuii 2ocyoapcmsennviii ynusepcumem undicenepuvix mexuono2ui, 2. Boponesc
2Cesepo-Kasxasckuii pedepanviwiii yuusepcumem, 2. Cmasponois

kssypko@mail.ru

2,4-JluxnopdenokcuykcycHass kuciora (2,4-J1) sBiuseTrcs OJHMUM U3 Hamboiee
pacIpoOCTPaHEHHbIX I'epOULIUAOB, KOTOPBIM IIUPOKO NMPUMEHsETCs JUIsl 00paboTKH monel ot
JIBYIOJIBHBIX COPHSIKOB. 3HAUUTENBHO TOKCHYHEe MeTabonuT 2,4-11 — 2,4-nuxnopdenon (2,4-
JAX®). OH HakamuMBaeTcs B MOYBE M JOHHBIX OTJIOXKEHHUSAX, XapaKTepu3yeTcs: Oojaee HU3KOH
MOJIBM)XKHOCTBIO M CHOCOOHOCTBIO K Jerpamamuu 1o cpaBHeHuto ¢ 2,4-J. OcHoBHOU
CJIO’KHOCTBIO TIPH BBIMIOJIHEHUH aHAIN3a SBIIAETCS CTa s pooonoaroroBku. OHa mojsyyaercs
OYCHb JUIUTEIILHOW, IMOCKOJBKY B CTAHAAPTHBIE METOAMKH OOBIYHO BKIFOYACTCS IABYX- WU
TPEXKpaTHasi »HKCTPaKLUsl OpraHUYeCcKUM pacTBopuTeneM. B ciyuae npumeHeHus
TBEpA0(a3HON MUKPOIKCTPAKLIUU MPUXOIUTCS IIUTEIbHOE BpeMsl IIPOIycKaTh Mpoly uepes
KOJIOHKY C COPOEHTOM.

[Ipu ananmuze Box Ha coxepxkanue 2,4-J1 u 2,4-J1IXD npoOy mporyckanu udepes
Te(IIOHOBBIN GUIBTP ¢ pazMepoM Hop 45 MKM U HOJKUCIISIN UM MOALIEIAYUBAIN IPoOyY 110
pH 7. Ilpu aHanu3e MoYB U JAOHHBIX OTJIOKEHUH OOpa3ell MOYBBI WJIM JOHHBIX OTJIOKEHUMN
BBICYILIMBAJIA Ha BO3/yXe, 100aBisuin menods (pH 12). IlepememuBanu B Teuenue 30 MUHYT,
a 3atem noAkucisiu mpoOy 1o pH 7. lnst yckopenus nponecca onpenenenus 2,4-J1 u 2,4-J1XD
ObulM pa3paboTaHbl YrojbHbIE TAOJIETKH, B COCTaB KOTOPBIX BXOAMJ MarHUTHBIN Yroib,
MOJTyYEHHBIN MPU CKUTAHWN PUCOBOM LIENyXH, BUHHAs KUCIIOTa, KapOOHAT U TuApoKapOoHaT
HaTpusi. TaOjeTKy W3roTaBiIMBad IPECCOBAaHMEM KOMIIOHEHTOB. Ilpu copOruoHHOM
KOHIEHTPUPOBAHUM BMECTO IMEpPEMEIINBAHMS B PAacTBOpP MOrpyXajach TabJIeTKa U 3a CYET
BBIJICJIEHUS]  YTJIEKUCIOrO Ta3a IPOUCXOAMIIO TepeMellMBaHue pacTBopa. TabneTka
pacTBopsIach, MPOUCXOUIA COPOIIHS BellecTB Ha yrie. OOpa3yronuiics B pacTBOpe TapTpar
HaTpU BHIMOJIHAJ POJIb BBICAIMBATEINS M YBETMUMBAN CTENEeHb n3Biedenus. [lociae okoHyanus
BbiieneHust CO2 K cocyny MOJHOCHUIM HEOAMMOBBIM MAarHUT U OTAEJSUIM MAarHUTHBIN YIrOJb.
VYronp nepeHocwid B smneHAopd, A06aBiasiu 1 M MeTaHONa, BCTPAXHUBAIU 3 MHHYTHI.
Okctpakt ynapuBaiu 10 0,1 mu. Onpenenenue npooguiu Meroom ['X-MC: xpomarorpad
Agilent 7890B GC System c¢ gerekropom Macc Agilent 5977A MSD npu crnenyronmx
ycinoBHsX: 00beM npoosl — 1.0 Mk, nenenue nmotoka 30 : 1, kononka HP-5MS UI (30 m % 0.25
MM X 0.25 MkMm), haza — (5% ¢deHnT)-MeTHIONIUCUIOKCaH, ra3-Hocutedas — He (1.0 mi/muH),
Temmeparypa y3ia Beoja nmpoosl — 300°C, TemnepaTypa HCTOYHUKA HOHOB Macc-/I€TEKTOpa —
250°C ucxoanas temneparypa — 150°C B Teuenue 2 MuH, najee yBEINYUBAIN TEMIIEPATYpPy
co ckopocthio 10°C/mun a0 280°C u ynepxupanu ee 10 MuH.

YcTranoBneHo, uTo npenens ooHapyxkenus 2,4-J1 u 2,4-JIX®D cocrasunu 0,02 u 0,002
MKr/1 BoJsl. [Ipu onpenenennun B nouBe npenen ooHapysxkenus cocraniset 0,08 u 0,01 Mxr/kr
st 2,4-]J1 u 2,4-J]1XD coOOTBETCTBEHHO.
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CKPUHUHI (hM3MONorMyeckn aKkTUBHbIX COeAMHEHUN B MOYe
MeTOAO0M MaccC-CNeKTpoMeTpumn ¢ MOHU3aumuen, MHAYLMpoBaHHOMN
nasepHoOM nnasmomn npu atmoccepHoM gaBneHun

Tumaxosa C.U., Cumaruna A.U., Kpasey K.FO., [ peunuxos A.A.

Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccuiickotl
axademuu Hayk ('EOXH PAH), 2. Mockea

timackovasvet@yandex.ru

JUia  yBeaMuYeHUsT ~ NPOU3BOAUTENBHOCTHM  CTaHJAPTHBIE  METOJAbl  Macc-
CHEKTPOMETPUUECKOTO  aHaju3a OWOJIOTMYECKUX IKHJIKOCTEH 4acTo MpeABapsroTCs
AQHAJTUTHYECKUMH CKPUHUHTOBBIMH METO/aMH, KOTOpBIE JIOJDKHBI YJOBJIETBOPATH TaKUM
TpeOOBaHUSIM, Kak MHUHHUMajbHasi MPOOOMOJATOTOBKA; BBICOKAs  YyBCTBUTEIHHOCTh
ONpe/eNiCHUsl, CPaBHMMAas C MOATBEPKAAIOIIMM METOJ0M; BO3MOXXHOCTh OOHapyXEHUS
MHOTUX KOMIIOHEHTOB OJIHOBPEMEHHO B OJTHOM Mpooe.

B noknane mpexacraBieHsl pesysbTarhl ucciaemoBanus meroga APLPI (Atmospheric
Pressure Laser Plasma lonization) mnpuMeHUTENBHO K PEIICHHIO 3aJa4d CKPUHHHIra
($U3HOTOTMYECKH aKTUBHBIX coeauHeHui B Mmoue. Merog APLPI ocHOBaH Ha MCIONB30BaHUN
Ja3epHO-UHAYIUPOBAHHOW TMJa3Mbl 11 HMOHU3AlMU OPraHMYECKUX COCIUHEHHH IpHu
aTMOC(epHOM JaBJeHHH. Bo3neicTBHe TIa3Mbl Ha MOJEKYJIbl BO3JIyXa MPHBOIAUT K
00pa3oBaHUIO BBICOKOH KOHIEHTPALMU TEPBUYHBIX HOHOB U BO30YKIEHHBIX MOJEKYI,
KOTOPBIE 3aT€M 00ECIIeYNBAIOT “MATKYIO” HOHU3AIMIO ONPEAEIIIeMbIX COSMHEHUH.

[IpoBeaeHO cpaBHEHHE aHATUTHYECKUX XapakTepucTHK meTogoB APLPI m BOXKX-
MC/MC npu omnpenencHu (U3UOIOTUICCKH AKTHBHBIX COSAMHCHUN W MX METa0OJIMTOB B
moue. [Ipubopnas peanuzanuss APLPI Ga3upoBanach Ha MCIOJBb30BaHUU MaccC-aHAIU3aTopa
“Orbitrap” B couYeTaHHH C TEPMOACCOPOLMOHHBIM BBOAOM MPOOBI. ['€HEepaIfio IIa3Mbl
OCYILECTBIISUIM ITyTeM Bo3aeicTBus n3nyyeHus Nd: Y AG sazepa Ha METaNTNYECKYIO MUIIEHb,
PaCIOIOKEHHYI0 BOJIM3M BXOJHOTO OTBEPCTUsI Macc-cnekTpomerpa. B kadectBe BOXKX-
MC/MC wucnonb30Baid CUCTEMY C TPOWHBIM KBaJpYINOJEM M 3JIEKTPOPACIbUINTEIbHON
nonmsanueit (Agilent 1260/6460) B pesxumMe MOHHUTOPUHTA BEIOPAHHBIX HOHOB.

Jns npoBenenus uccienoBanuit meronom APLPI Gbuin BbIOpaHbl mMpoOBl MOYH
MAMEHTOB, MPOXOJALINX JieueHHue B OOJIbHHUIIAX T. MOCKBBI, B KOTOPBIX IpPEIBAPUTEIHLHO
metonoM BOXX-MC/MC oGHapysxeHbl (U3UOIOrMUECKH aKTUBHBIE BerlecTBa. VccienoBaHo
Oosee NnBaaUaTH COEAMHEHUNW M UX MeTa0O0IUTOB. OLIEHKY YyBCTBUTEIBHOCTH M IPEAEIIOB
oOHapyxeHust Mmerona APLPI mpousBoguim myTeM aHaiu3a pacTBOPOB JIEKapCTBEHHBIX
COEIMHEHUH C U3BECTHOIN KOHIIEHTpAIMEH, TOTYyYEeHHBIX CIOCOOOM «pa30aBiIeHUE B MATPULIEY.
JU1 KaX0ro COeIMHEHUs TOCTPOEHBI TP yHpPOBOUHBIEC 3aBUCUMOCTH, TUHEWHBINA AHana3oH
KOTOPBIX COCTaBJIsUI HE MEHEe TpeX MOPSAJIKOB. 3HAYEHMs] OTHOCUTEJIBHOIO CTaHJIAPTHOIO
OTKJIOHEHUS pe3yJIbTaTOB TPEX MOCIIE0BATEIbHBIX aHAIM30B JIeXkat B Auanazone 20-25%.

CpaBHuTeNnbHBIE HcceaoBaHUs Tokazam, 4To Metoasl APLPI m BOXX-MC/MC
XapaKTepU3yIOTCs OMM3KMMH 3HAYeHUSMU uyBcTBUTeNbHOCTH. Meton APLPI oGmamaer
CYLIECTBEHHO MEHBIIEH BOCIHPOU3BOJUMOCTBIO, OJHAKO IMO3BOJISIET  OJIHOBPEMEHHO
JIeTeKTHPOBaTh OOJIBIIOE KOJIMYECTBO COCIMHEHHUN NMpPU aHaIu3€e OAHON MpOOBI 3a BpeMs, HE
npeBbImaromnee 1 MUHYTHI.

[TokazaHa BO3MOXKHOCTH NPOBEACHHs MPsIMOro aHamu3za Mouu Mmeronom APLPI.
OueHeHO BIMSHHE MaTPULIBl W OMNpeNeieHbl OCHOBHbIE aHAJIUTHYECKHE MapaMeTphl.
[Tonmy4yeHHble JaHHBIE CBUAETENIBCTBYIOT O ToM, uTo APLPI siBnsiercst a3 pekTuBHBIM MeTOJ0M
JUISl CKpUHUHTA (PU3MOJIOTHYECKU aKTHBHBIX coeauHeHud, mpu 3ToM BOXKX-MC/MC moxer
OBITh UCIIOJIB30BAaH B KAYECTBE MOATBEPKIAIONIET0 METO/1a aHAIM3A.
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BbicokoyyBCcTBUTENbHOE OAHOBPEMEHHOoe onpeaeneHune
rmapasmHa, MmeTunrugpasnHa ¥ HeCUMMETPUYHOro
AuMeTunruapasvHa B npupoaHou soge metroaom BIOXKX-YOP

Tumuenxo FO.B., Anenkuna A.B., Cmonenkos A./l., [lupocoe A.B.

Mocxkosckuii 2ocyoapcmeennviil ynusepcumem umenu M.B. Jlomonocosa, xumuueckuii
¢axynemem, e. Mockea

yury_tim@mail.ru

B cBsi3M ¢ aKTUBHBIM MPUMEHEHHEM B Pa3IMYHBIX chepax NesTEITbHOCTH THIpa3uHa
(I'm) u ero mpoU3BOIHBIX OHM MOTYT OBbITh OOHApYKEHbI B MPHUPOJHBIX BOAAX, MOYBaX,
MUIIEBBIX TPOAYKTAX, TPOAYKIIMA XUMUIECKON B (hapMaIieBTUIECKOM MPOMBIIIUICHHOCTH U JIP.
B Poccuu um mupe rupazvHbl OTHOCAT K KIJIACCY BBICOKOTOKCUYHBIX COCIMHEHHM, U I HUX
YCTaHOBJICHBI HU3KHE TUTUEHUYECKIE HOPMATUBBI COJICP KAHUS B PA3JIMUHBIX 00BEKTAX, B TOM
yrcliie B 00beKTax okpyxkatouieit cpeasl. Tak, B CIHA mns ['u ycranosneH yposens E-6 — 0.1
MKT/J B TUTBEBOH BOJIE, a B Poccuu st ['m m HecummeTpuaHoro qumetmiruapasuna (HMI)
B NpUpOAHON Bojie HopMaTuB coctaBisieT 0.3 u 0.5 mkr/a coorBerctBeHHO [1, 2]. ITo aToiA
MPUYMHE aKTyaJIbHOM 3a7a4eil SIBJISIETCS CO3/IaHNE HOBBIX BHICOKOUYBCTBUTEIIBHBIX MOAXO0B
Y METOJIMK, TO3BOJISIIOLIUX HA/IEKHO ONPEENIATh THIPA3UHbI B CIEI0BBIX KOJIMYECTBAX.

Jlnst pemieHust 3amayd UX OMPENETICHUs, KaK IMPaBUIIO, UCIOJIB3YIOT CEJICKTUBHBIC
xpomatorpaduueckue wmeroanl (I'X, BDOXX). Opnako mnonapmustomiee OOJBIIMHCTBO
M3BECTHBIX HA CETrOAHS METOAWK TIIOCBAIICHBI OMNpeAeNieHnI0 ['W, a ompeneneHuro
AIKWITUAPA3UHOB YJIESETCS 3HAUYUTENbHO MeEHbllee BHMMaHHUs. Kpome TOro, MeToaukw,
MO3BOJISIIOIINE MMPOBOJAUTH OINPEICIICHHE TUIPA3UHOB HAa TPEOYeMOM YPOBHE KOHIIEHTpAIIUi,
MPEIIOoNIaraloT HUCHOJIb30BAaHUE CIIOKHOW MPOOOMOATOTOBKH W/WIM TPYIHOAOCTYITHOTO
o0opynoBaHus 0€3 BO3MOXKHOCTH TIPOBEACHHUS OJHOBPEMEHHOTO OMPEICIICHUsS THAPA3UHOB
[3, 4].

B nanHoOit paboTe mpemsiokeH MOAXO0A K OJHOBPEMEHHOMY ompeaeieHutro [,
merunruapazuHsa  (MI) u HAMIT  wmeromom  oOpameHHo-(azoBoit BDXKX-YO ¢
IpeBapUTeNbHON X AepuBaTu3anueil 4-merokcudensanpaeruiom (4MBA) n copOLuoHHBIM
KOHILICHTPUPOBAHUEM TPOU3BOJHBIX. J[Js1 MOBBIIIEHUS BBIXOJA THUJIPA30HOB U YCKOPEHHUS
peaKIu JIepuBaTU3AIMU TIPEIJIOKEHO HCIOJIb30BaTh MMHUHHBIM KaTalli3 B TMPUCYTCTBUU
ruiuHa. MccnenoBano BIMsHHUE YCIOBUM Ha BBIXOJl PEAKLIMHU M MPOJEMOHCTPUPOBAHO, YTO
npu pH 8.5, 0.6 M rnununa u 3.3 MM 4MBA B peakinonHou cpene u temmneparype 25°C 3a
30 MUH IPOBEICHUSI PEAKIINH TOCTUTAETCSI MAKCUMAJIbHBIN BBIXO/ MPOU3BOAHBIX THIPA3HUHOB.
JIns1 TIOBBIMIEHHUST YCTOMYMBOCTH OOPa3yIOMUXCSl THAPA30HOB MPEIIOKEHO HCIOJIb30BaHUE
aHTHOKCHAaHTHOW pA06aBku 3 MM nutuorpentona. CopOLHMOHHOE KOHIIEHTPHUPOBAHUE
IIPOM3BOHBIX MTPOBOMIIN Ha KapTpuaxkax ais TepaodasHoit skcrpakunu CHROMABOND
C18 ¢ ucnonp30BaHUEM alIETOHUTPHIIA B KadyecTBE 3Mt0eHTa. OIEHEHbl METPOJIOTHYECKHE
xapakrepuctuku onpenenenns ['n, MI' u HAMI B o6pa3niax mpupoaHoit Boasl Metogom OD
BOXX-V®. IIpenenst ooHapyxenns ['u, MI' u HIAMI cocrasunu 0.02, 0.1, 0.05 Mxr/n, uro
MO3BOJISIET TMPOBOAWTH HAJEKHOE OJIHOBPEMEHHOE ONpE/eNieHne TUIPA3UHOB B JIAHHBIX
00BeKTax Ha TPeOyEeMBIX YPOBHSX COACPKAHHIMA.

bubnuocpagpuuecxue ccoiiku
1. Hydrazine/Hydrazine sulfate (CAS 302-01-2). U.S. Environmental Protection Agency (EPA), IRIS 1988. 13 pp.
2. MunaCenXo3 mpuka3z Ne 552. O0 yTBepkIeHHHM HOPMAaTHBOB KadeCTBAa BOJABI BOAHBIX OOBEKTOB PHIOOXO3SHCTBEHHOTO
3nauenus. 2016.
3. Gionfriddo E., Naccarato A., Sindona G., Tagarelli A. Determination of hydrazine in drinking water: Development and
multivariate optimization of a rapid and simple solid phase microextraction-gas chromatography-triple quadrupole mass
spectrometry protocol. // Anal. Chim. Acta. 2014. V. 835. P. 37-45.
4. EsrenseB M.U., EsrenseBa U.1., l'apmonos C.1O., Mcmannosa P.H. DkcTpakiiionHO-XpoMaTorpauaecKoe onpeeneHue
THApa3sWHa B NPHPOAHBIX BOAaX B BHUIE 5,7-TUHUTPOOCH30(ypa3aHOBOrO MPOU3BOAHOTO C JHOAHO-MAaTPHYHBIM
nerexruposanueM. // XKypn. anamut. xumun. 2000. T. 55. Ne 10. C. 1038-1043.
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NMony4yeHne cnekTpoB NOrnoweHns aHanMToB
B BbICOKO3(h(hpeKTUBHOMN XNAOAKOCTHOMN XpomaTorpachum
C MHOrokKaHanbHbIM (hOTOMETPUYECKMM AEeTEKTUPOBaAHUEM

Typos FO.11., I'y3uaesa M.IO., Jlazapes /].A.
Cypaymckuii 2ocyoapcmeentulil ynugepcumem, 2. Cypeym
yuri_tom@rambler.ru

[Tpu ananuze o6pasuoB HedTH, HEPTENPOAYKTOB U HEPTE3ArPSA3HEHHBIX MPUPOIHBIX
O00BEKTOB IMOJIyYUTh MOJTHOE pa3pelieHre XpoMaTorpauuecKux IMHKOB YIAeTCs TOJIBKO B
UCKJTIOUUTENIFHO PEAKHX ClIy4asx. MHOTOKaHAJIBHBIA JIETEKTOP MO3BOJIIET BOCCTAHOBHTH
npoHIN STFOUPOBAHUS TAKUX MUKOB M MOIYYUTh CIIEKTPBI aHAJTUTOB IIyTEM MaTeMaTHUECKON
00pabOTKM MOTYUYCHHBIX TAaHHBIX METOAAMU MHOTOMEPHONW MaTeMaTHUYECKOW CTATUCTHKH.

Ha pucynke npusenen gparment BOXX, nonydyenHoil npu ananuse HepTaHON Qpakuuu Ha
npu6ope LC-20 Prominence Shimadzu (komonka Kromasil Silica 100A 5 p, 10x250 mm,
noJBukHas ¢aza H-rekcaH). [IpuBeneHbsl HpoMINM SIOUPOBAHMS XpoMaTorpaduyeckux
IUKOB, IOJIYYEHHBIX IPU PA3JIMYHBIX JUIMHAX BOJH MHOIOKaHAJIBHOIO JIETEKTOPA.

A=2206m MHoroo6pa3ue BOCCTAaHOBJICHHBIX IO
MOTJIOIIEHHUIO B Pa3HbIX YYaCTKaX CIEKTpa
XpoMaTorpaMm " IepEeKPLIBaHUE

HOJABJIAIONIEr0  OOJBIIMHCTBA  ITHMKOB
3aTpyAHsIET UJIEHTU(DUKALUIO BEIECTB 110
' N A NAYA ) pe3yJIbTaTaM TaKOro SKCIIEPUMEHTA.

~—"" S A~ IpemiaraeTcss METOAMYECKMH IMOAXOJ K

10 30 50 o 110 MHTEPAKTHBHON 00pabOTKE pEe3yIbTaTOB
BOXX skcnepuMenTa, BKIIIOYAIOLINI YeThIpe dTana: | — MeTogaMu AUCIIEPCUOHHOTO aHAN3a
Ha BBIOPAaHHOM YYacTKE€ XpOMAaTOTpaMMbl BHIOMPAIOT JJIMHBI BOJH, IPU KOTOPBIX AMCIIEPCHUS
MOTJIOUIEHUS] MAKCHUMaJIbHA WJIM HE HUYKE ONPEIEIIEHHOTO 110pora; 2 — o BEIOpaHHBIM JAJIMHAM
BOJIH BOCCTaHABJIMBAIOT MPOQUIN 3IIOUPOBAHUS AHAIUTOB; 3 — BBIACIAIOT MPUOPUTETHHIE
oOnacTu (BpeMEHHbIE WHTEPBAJIbl), I/I€ JKEIATEIbHO pa3/IeJIeHUE IMHKOB, MOJYYEHHBIX MPHU
KOHKPETHOH JJMHEe BOJHBL;, 4 — wMerogamMu (PaKTOPHOrO aHaliM3a C HUTEPAaTUBHBIM
[eJICHANPaBICHHBIM  TpeoOpa3oBaHueM pemieHus [1]  BoccTaHaBIMBAIOT — MPOHIH
AIIIOUPOBAHUS U BBIIEISAIOT CHEKTPHI MOTJIOIEHUSI COOTBETCTBYIOIINX AHAJIWTOB, UCIOJIb3YS
JUISL 3TOTO TOJIHbIE AHAJIWTUYECKUE CHUTHAJIBI BO BCEM CIIEKTpaJbHOM nuarnazoHe BIXKX-
JEeTeKTOpa B BbIOpaHHOM Ha 3Tame 3 obsmactu Xpomarorpammbl. [lodyuyeHHBIE CIEKTpPbI
MOTJIOIIEHHS aHAIIMTOB UCTOIB3YIOT AJIS MX MJIEHTH(UKALINY.

N3105xeHHY10 IPOLEAYPY MOKHO IPUMEHSTH, U3MEHSISI IOPOT 3HAYUUMOCTH JUCIIEPCUN

Ha 3Tane 1, a Takke MoCcJIeJ0BaTEIbHO PACIPOCTPAHUTh HA Pa3HbIE yYAaCTKU XpOMAaTOIPaMMBI.
s moarBepkaeHus 3((EKTUBHOCTH MPEITIOKEHHOT0 oaxoa B npouecce BOXKX ananuza
ObuUIM 0TOOpaHbI MOPLUH 3JTF0aTa Ha BBIXOJE M3 KOJOHKH B COOTBETCTBYIOIINE MPOMEXYTKU
BpPEMEHH, COCTaB KOTOPBIX ObLI UCCIIEI0BaH METOJIOM XpoMaTomacc-crekrpomerpun (GCMS-
TQ8040, Shimadzu). bpulo mOMYy4YeHO COBMAJEHHE PE3YJIbTATOB  HACHTU(PHUKAIMU
COOTBETCTBYIOIUX aHATUTOB 00OMMHU METO/IaMHU.

bubnuocpagpuuecxue ccoiiku
1. Typos IO.I1. "ITTFA Resolution™. Ceuoemenvcmeo o cocyoapcmeennoil pecucmpayuu
npoepammol 051 IBM Ne 2017619098 om 17.08.2017 e.
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«MoaBoAHbIE KAMHUY» NpU nAeHTUPUKaALUN NpUMMecen B NpoayKTax
OpraHnyeckoro cuHtesa merogamum Y®- n macc-cnekKTpoMmeTpum.

Yoanos A.B., Yepenanosa H JI., [Iywxun C.B., Axyxunos C.A., FOnun M.A.
Yuusepcumem «Cupuycy, ¢p.m. Cupuyc
udalov.av@talantiuspeh.ru

HecoMHEHHBIE NOCTMIKEHHUS CHEKTPAJIbHBIX METONOB IPUBEIM K PACHIMPEHUIO
BO3MOXKHOCTEH HcciefoBaTeNeil B 001acTi uIeHTU(DUKANY TpUMecel B TPOAYKTaX TOHKOTO
OpPraHMYECKOIo CUHTE3a, B YaCTHOCTH, B (hapMalleBTHUECKON pa3paboTke u npousBojacTse. Ho
C Jpyroil CTOpPOHBI OHH C(HOPMHPOBATIN y MEHEKEPOB, TEXHOJIOTOB, MEIUKOB U JIaXe
HEKOTOPBIX XWMHUKOB-CUHTETHKOB WJUIIO3UIO0 IIPOCTOTHI 3aJadyd. bbITyeT MHEHHME, 4YTO
nocratouHo BBecTd mpody B BDKX-MC um mo macc-cekTpaM MOXKHO OIPEIeNIUTh BCE
pUMeECH B CyOCTaHLIUU.

Ha npaktuke wuneHtuukauus npuMeceil Ha ypOBHE JECATHIX JOJEH IpoueHTa
SBJISICTCA 3HAUUTENILHO Oosiee CIOXHOM 3anadeil. B gokiaze paccMOTpeHBI OCHOBHBIE
NPUYHMHBI U IyTH pa3pelieHus npodaeM Ha IpuMepe yCIIeNIHON HaeHTH()UKANK IpUMece B
HECKOJIBKUX IIPOJYKTaX TOHKOI'O OPraHM4eCKOro CUHTE3a.
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PucyHoK WIMIOCTpUpPYET YCTaHOBJIIEHHE NPUPOAbI MPUMECH, OOHAPY)KEHHOU IpH
MPOM3BOJICTBE aHTHOKCHAaHTa bucdenon-5. [Ipu anammze metogqom BOXKX Obut oOHapykeH
nukK poactseHHoi npumecu (RT=1,71) ¢ Y®- u Mmacc-crieKTpaMu 04eHb OJIM3KUMHU K CIIEKTpaM
OCHOBHOIO  BemlecTBa. TaHIeMHass  Macc-CIIEKTPOMETpUs  TaKXkKe He  I03BOJIMJIA
UICHTUPHUIMPOBATh puMech. JInmib BoienuB npenapatuBHoil BOYKX cBeie 3 Mr npumecH,
U TpUMEHUB JAByMepHyr SMP cnekTpomeTpuio, yAaloChk YCTaHOBHUTH CTPYKTYpY,
MIOKa3aHHYI0 Ha PUCYHKE.
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O6HapyxeHune NpoAyKTOB TpaHCcopMaLmMu BbICOKOTOKCUYHbIX
cdocdopopraHnyecknx coeaguHEHNN B 00 bEKTaX OKpYKaloLen
cpeabl metogom BIXKX-MC/MC

@ponosa A.B., Boxyes M.®., Pooun U A.

Mockosckuii cocyoapcmeennwiii yrusepcumem umenu M.B. Jlomonocosa, xumuueckutl
gaxyremem, 2. Mockea

anastasiia.frolova@chemistry.msu.ru

Mausle 10361 oTpaBistomux Beuects (OB) MOryT BbI3bIBaTh CEPbE3HbIE HAPYIIECHUS B
paboTe HEpPBHOM CHUCTEMbI, OKa3blBasg BIMSHHE Ha META0OIMYECKHE IPOLECCHI.
Heonnokpathsle ciayuyau ucrnosnb3oBanuss OB, Hapymiaromme MosioKeHHs MEXIyHapOJHON
KoHBeHIIMM 0 3ampeuieHud XUMHYECKOTO OpyXHs 0O0yCIaBIMBAIOT HEOOXOAUMOCTh
pa3paboTku OoJiee COBEPIIEHHBIX METOIOB aHAIIN3a BRICOKOTOKCHYHBIX (POCHOPOPTaHNIECKUX
coenHeHu. [Ipu nomamaHuu B OKPYXKAIOLIyI0 Cpely WIM OpraHu3M 4YeEJIOBEKAa OHH
NPEBPAIIAIOTCS B ANKHIMETHI(POCHOHOBBIE KUCIOTHI OJaronaps MX BBICOKOW peaKIMOHHON
CIIOCOOHOCTH, IIOCIIEJHME B KOHEYHOM MTOI€ MEMJIEHHO TpaHC(HOPMHUPYIOTCS B
MEeTHI(POCHOHOBYIO KHCIOTY. CBS3HM C 4YeM aKTyaJbHBIM SIBIISIETCS  ONpEACIICHHE
JIOJITOKUBYILUX MPOJYKTOB UX JETPaJalliy WK TaK Ha3blBaeMbIX Mapkepos OB.

Pacrenus n3-3a ux crocoOHOCTH K aKKyMYJIMPOBAHUIO U COXPAHEHUIO METa0OJIUTOB B
TEYEHHUE JUTUTEIBHOTO BPEMEHH SBISIFOTCS NMEPCIEKTUBHBIM M MAJIOU3yUYE€HHBIM 00BEKTOM IS
BBISBJICHHS cilydaeB npumeHeHuss XO M co3jaHusi Oojiee HalEKHBIX PETPOCIEKTHBHBIX
METO/JI0B AHAJTUTUYECKOIO0 KOHTPOJIS.

B Hacrosmedt  paGore  paccMaTrpuBarOTCsl  HPOAYKTBl  TpaHC(HOpMALUU
dochopopraHndeckux COeMHEHUH HEPBHO-MAPATUTUYECKOTO JIeHCTBUS: MeTUI(POCHOHOBAS
KHCJIOTa U HEKOTOphIE €€ alKUIOBbIe 3(PpUPBI (ITHII-, U3ONPOIUII-, H300yTHI-, IUKIOTEKCHII-,
NUHAKOIMA-). [lo HaaMuuio NaHHBIX METa0OMUTOB B OOBEKTAX MOXKHO CYAMTh O (hakTax
IIPUMEHEHHU WK Hucnosib3oBanus OB.

Llenbto paboThl SBISIOCH OOHapyXKeHHe U onpeaeraeHue B pacteHuu [lmrory
OOBIKHOBEHHBI M IOYBE THPOIYKTOB TpaHchopmanuu ¢ochopopraHudeckux HEpBHO-
napanutudyeckux OB, Takux kak MetmidocpoHoBasg kuciora M €€ HPUPBL: ITUIIOBBIN,
U30MPOINUIOBBINA, U300y THIIOBBIN, IMKJIOTEKCHIIOBBIN M MUHAKOIMIIOBBIH.

JI1st M3BJIEYEHUS UCCIIENYEMBIX COCIMHEHHMM M3 NOYBBI M PACTUTEIBHOIO MaTepHalia
WCIOJB30BAIM YJIBTPAa3BYKOBYIO JKHUAKOCTHYIO OKCTpakuuio. Jlius aHainM3a DJKCTPAaKTOB
PaCTUTENbHBIX U TIOYBEHHBIX OOBEKTOB MCIOIb30BAIN KHUAKOCTHYIO XpoMarorpaguio B
COUeTaHWM C TaHJIEMHOM Macc-criekTpomerpueil. Pazpabortannsii BOXKXX-MC/MC noaxon
IpU HCIOJIb30BAaHUM H30TOMHO-MEUEHHBIX JIeHTepUeM BHYTPEHHUX CTAaHJIApTOB ObLI
BaJIMIMPOBAH U alpoOUPOBaH Ha pealbHbIX 00pasuax. B pe3ynbrare Bce n3yyaembie MapKepbl
ObLTM OOHApy>XKEHbI B PACTEHUHU, KOTOPOE POCIO B 3apakKCHHOM INOYBE B TEUYEHHE MeECsIa.
TakuMm 06pa3oM, pacTeHUsI MOTYT pacCMaTpUBATHCS KaK JOMOJHUTENbHbIM IPUPOIHBIA 00BEKT
JUISl pEeTPOCIIEKTUBHOTO aHAJIN3a Ha MPeaIMeET NPUMEHEHUS 3anpeneHHbx OB.
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HoBbIn noaxon K 06HapyXeHU0 NOTeHLMarIbHO OLNOO0YHbIX
3anucen B 6asax AaHHbIX MHAEKCOB yaepXUBaHUA

Xpucangos MLY%, Mamowun /1711, Camoxun A.C.?

YUncmumym ¢usuveckoii xumuu u snexmpoxumuu um. A.H. ®pymruna Poccuiickoti
axkademuu Hayk, e. Mockea

2Mockosckuii 2ocyoapcmeennniil ynusepcumem umenu M.B. Jlomonocosa, Xumuueckuil
gaxyremem, 2. Mockea

khrisanfovmike@gmail.com

ba3bl TaHHBIX MHIIEKCOB yAEPKUBAHMI NCIIOIB3YIOT Kak B HeteneBoM [ X/MC ananusze
JUIST OPUEHTHUPOBOYHOM HACHTHU(UKAIIMKM KOMIIOHEHTOB CMECei, Tak M Ipu pa3paboTke
MOJIXOJIOB K MPEJCKA3aHUI0 UHIEKCOB YICPKUBAHUS C UCIIOIH30BAaHHEM METOJI0OB MAIIMHHOTO
oOyuenus. B uzBectHbix paborax [1,2] npeaBapurenbHas GUIbTpaLus JaHHBIX IPOU3BOIUTCS
OYEHB MPOCTHIM 00pPa30M HIIM OTCYTCTBYET. [IOCKOIBKY B TOCIEAHUX BEPCUAX 0a3bl JaHHBIX
NIST Rl mns mopsimka 80% BeliecTB NpeACTaBIICHa TOJIBKO OJHA 3allUCh, ITPOBECTH
CTAaTHCTUYECKHI aHaIM3 JJIS BBISBICHMS IMOTEHI[MAJILHBIX OIIMOOK HEBO3MOKHO. B TO ke
BpeMsi 0OJIbIION pa3Mep 0a3bl JaHHBIX HE MO3BOJISET MPOBECTU JIaXKe BHIOOPOUHYIO OLCHKY
BPYUYHYIO.

Mpb1 npenjaraeM TOAXOA K PEHICHUIO JaHHOHW MpoOJjeMbl, OCHOBAaHHBI Ha
MPEIICKa3aHUM MHJCKCOB YICPKUBAHUS IATHI0O HE3aBUCUMBIMU MOJCIISIMU, MOCTPOCHHBIMU
METOJJaMU MAIIMHHOTO U IIyOOKOoro o0y4yeHus. YeTbipe U3 HUX - OJIHOMEpHAs U JIByXMepHas
CBEPTOYHBIC HEHPOHHBIC CETH, TMOJTHOCBSI3HAS HEHPOCETh, METOJ[ TPAUEHTHOTO OYCTHUHTA —
OCHOBaHbI Ha JJUTEPATYPHBIX UCTOUHUKAX [ 1], B KauecTBe MATOM MOJIeNH 100aBIIeHa pErpeccus
Ha OMOpHBIC BekTopa. Kaxmyo u3 momeneil oOyvanu Ha IMOJIHOM 0a3e JaHHBIX WHICKCOB
yaepxuBanus NIST RI 2017 ¢ ucnonp3oBanueM MeToAa Kpocc-Banuaanuu (C pasJeieHueM
Habopa Ha 5 yacTtei, 4 4acTH UCTIONB3YIOTCA JIJIs1 OOYYEHHS , a | — B pOJIM TECTOBOTO, MTPOIIECC
MOBTOpSIETCST 5 pa3 Ulsl MONyYeHHUs MPEeACKa3aHHBIX 3HAYCHUW HHJIEKCOB YACpKUBaHUS,
COOTBETCTBYIOIINUX BCEM 3aIUCSAM B 0a3e JaHHBIX).

Jlnst kaxao0W M3 MATH HE3aBUCHUMBIX MOJENEM COCTAaBWIIM CIIMCOK, coiaepxkamuii 5%
COCTMHEHUH, NI KOTOPBIX Pe3yJIbTaThl TpeJCKa3aHus (a0COMIOTHAS WM OTHOCHTEIhHAs
omunbOka) ObUIM Hamxyamumu. [locne cpaBHeHHs] CHUCKOB ObLIO HaiimeHo 2211 3HaueHuMit
WHJEKCOB YIEP/KMBaHUA, IUIOXO TMPEACKA3aHHBIX KaXIoM U3 Mojeneil. bnaromaps
JIOCTaTOYHOM BBICOKOW TouHOCTH mnpenckazanus (MAE = 255 — 43.8) u HemomHOU
KOPPETMPOBAHHOCTH OMMOOK MOJIETICH MOKHO OXH/IaTh, YTO BEIOPAHHBIC 3HAYCHUS HHICKCOB
yACPKUBAHUS SIBISIFOTCS TOTEHIIMATBEHO OIMIMOOYHBIMH.

Uccneoosanue evinonneno 3a cuem epauma Poccutickoeo mayumozco ¢omnoa
Me 22-73-10053, https://rscf.ru/project/22-73-10053/

bubnuocpagpuuecxue ccoiiku
1. Matyushin D.D., Buryak A.K. Gas Chromatographic Retention Index Prediction Using
Multimodal Machine Learning // IEEE Access. Institute of Electrical and Electronics Engineers
Inc., 2020. Vol. 8. P. 223140-223155.
2. Vrzal T., Maleckova M., Olsovska J. DeepRel: Deep learning-based gas chromatographic
retention index predictor // Anal Chim Acta. 2021. Vol. 1147. P. 64-71.
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Pa3paboTka u nponsBoACcTBO TaHAEMHOrO KBagpynosibHOro Macc-
cneKTpoMeTpa C TPOMHbLIM KBagpynosiem

Llyproe H.A., @ponoe B.U.}, Xanbexos U.D.*?

Y000 «TH XUMME/», 2. Mocksa

2Mockosckuil Gusuxo-mexnuueckuu uncmumym, 2. Mockea
ivan.khan@yandex.ru

Tporino# kBaapymnosb 3-Q SBISETCS OJHUM U3 HaKOOJIEe MMPOKO PaCIPOCTPaHEHHBIX
taHneMoB. [Ipubop BKIIOYAET TOCIEOBATEIBHO COCAMHEHHBIC KBaJIPYHOJIbHBIE Macc-
buneTper MC1, MC2, pa3meneHHble Ta30Boil sueiikoi ¢parmentarmuun CID. Kaxmsrii
KBaJPYMOJbHBIA Macc-pUIbTp COCTOUT M3 4 NapaUICIbHBIX CTEP)KHEH, K KOTOPBIM
MPUKIAJIBIBAIOTCS  PAaJUOYaCTOTHOE M  IOCTOSHHOE HamnpsokeHus. MoHHBIM — mydok
IIPOITYCKAETCsl 110 OCHU KBaJAPYIOJIbHOIO Macc-(puiIbTpa U MOABEPraeTcsl CEIEKLUUU 0 Macce.
[TonGop HampspKEHUN TMO3BOJISET MPOIYCKATh MOHBI C BHIOPAHHBIM OTHOIIEHUEM MAacChl K
3apsay m/z (manee Ui MPOCTOTHI HA3bIBAEMBIM MAacCOM), BHIOpAChIBasi OCTAIBHBIC MOHBI HA
CTepKHU Macc-(QuiabTpa. B 3aBUCHMOCTH OT THIIA SKCIEPUMEHTa OKHO MPOMYCKaHHs JTHOO
(GUKCUPYIOT HA BBIOPAaHHOM M/Z, THOO CKAHUPYIOT JJIsl 3aIMCH TIOJTHOTO MACC-CIIEKTPA.

B TpoiiHoMm KkBaapymosie UCTOYHMK HOHOB, Hampumep ESI, cozmaer HempepbIBHBIN
MOHHBIA my4oK. [lydok cykaercs, a KHHETHYeCKass PHEPTUs MOHOB JAeMIPHUPYETCs 3a CUET
CTOJIKHOBEHUI C ra30M B KBaJPyHOJIbHOM paanodacToTHOM (PY) noHHOM mpoBOJHUKE.

TpoiiHble KBapyNnOJbHBIE MPUOOPHI YaLE BCEIO UCIOIb3YIOTCS ISl AETEKTUPOBAHUS
Y KOJTMYECTBEHHOTO aHAJIM3a BEIIECTB C M3BECTHBIMU MacCaMH POAUTENbCKUX U (ParMEeHTHBIX
MOHOB. TpOMHON KBaApPYIOJb YCHEIIHO NPUMEHSETCS, HAlpUMep, Ui HUCCIEHOBAaHUS
MeTabonu3Ma JIEKapCTB B KPOBM W TKaHAX. B 3ToM ciyuyae 3apaHee M3BECTHBI Macca
COECIMHEHUS M Macchl €ro (parMeHTOB B CTOJIKHOBUTEJIbHOM SYEHKE, IO3TOMY HET
HEOOXOMMOCTH HaOII0JaTh BECh CIEKTP POAUTEIBCKUX WM BECh CIEKTpP (parMEeHTHBIX
MOHOB. TpoOifHBIE KBaJpymoiIH OONATAI0T PEKOPIHOW UyBCTBHTENBHOCTHIO. [lpnbopsr 3-Q
0071a/1at0T U BBICOKUM AMHAMHUYECKUM Juamna3zoHoM (OT 3 10 4 MOpSIKOB) U HE3aMEHHUMBI B
KOJIMYECTBEHHOM aHaJIM3e.

B pazpabareiBaemMoM mpuOOpe B KadyecTBE HCTOYHHKA HWOHOB — TMIpEIoiiaraercs
UCIIOJIb30BaTh MCTOYHMK C PENEUIepOM U TpeMs JIMH3aMM Ui (POKyCHpOBaHUS MOHHOI'O
nyudka. [Ipu 3TOM Koprmyc MCTOYHHMKA MOHOB 3a3eMjieH. ONIMOHAIBHO MOXKET MPUMEHATHCA
WHEPTHBIA UCTOYHUK HOHOB.

Taxxe, B KOHCTPYKIIMU PUOOpa TPUMEHSAETCS S-00pa3HbIi HCKPUBIEHHBIN MPEPUIBTP
(s-shaped ion guide) s GuabTpaMK HERTPATBHBIX YaCTHUI], MacC-aHATU3aTOP PabOTAIOIINI
B auanazone 10 — 1200 a.e.m., ¢ paspemieHueM He meHee 0,5 a.e.M., U MaKCUMaJbHOU
ckopocThio ckaHupoBanust 20000 a.e.m./c. CtaOunpHOCTh Macc (zpeiid MaccoBOW IIKabl)
cocraBiageT He Oonee, yeM + 0,1 a.e.M. 3a 48 yacoB, MakCHMaJbHOE KOJIHM4eCTBO SRM
niepexo 108 500 mepexo10B/c., TOUHOCTh KBl Mace He xyxke 0.1 a.e.m. B auamazone 10-1200
a.e.M.

CronkHOBUTENBHAS sTUeiiKa paboTaeT B 1uarna3one sHepruii 1-60 3B, ¢ BO3BMOXHOCTBIO
PETYJIUPOBKHU dHEPruu croikHoBeHu. Paboune raser: N2, Ar, N>+He. Bpems ocBoOoxkeHus
A4YEHKN CTOJKHOBEHUI cocTaBisieT He Oosee He Oosee 1 Mc.

Cucrema NETEKTUPOBAHUSA COCTOMT M3 CUCTEMBI JIMH3, KOHBEPCHOHHOIO AWHOJA U
a5eKTpoHHOTro yMHOXUTENS (POY nnu BOY).

PazpabaTsiBaeMblii IPUOOD SIBJISIETCS MPSAMBIM KOHKYPEHTOM CIIEAYIOIIMX UMIIOPTHBIX
anamoros Thermo Fisher TSQ9000; Agilent 7010B; Shimadzu TQ8050
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MynbTumopanbHasa xpomarorpaduma: nsyvyeHme nogxonos U
pa3paboTka MeTOAUKM KONIMYEeCTBEHHOro aHanmsa cmeceu
am¢pOoTepHbIX OpraHNYeCKMX CoegUHEHUNn

Yepenanosa H. JI., Yoanoe A. B., FOnun M. A.
Ynusepcumem Cupuyc, ¢p.m. Cupuyc
cherepanova.nd@talantiuspeh.ru

MynbsTUMO1aNbHAS xpomarorpadus (MMX) SIBJISICTCSI OJHUM 170'¢
Xpomarorpauyeckux METOI0B, B KOTOPOM MPUCYTCTBYIOT HECKOJIBKO ()OPM B3aUMOICHCTBUSA
MeXJly CTallMoHapHOU (a30il 1 KOMIOHEHTAMHU aHAIU3UPYEMBIX CMECEH I TOCTHKEHUS UX
pazzieneHus. PaznuuHbple cOUETaHMS MEXAHW3MOB YIEPKUBAHHS C TOMOUIbIO KOMOWHAIMN
obpaménno-da3oBoro, HOPMaJIbHO-()a30BOTO WJIn rUAPOGUILHOTO pexuma
xpomaTorpaupoBaHusl C y4aCTHEM HOHOOOMEHHOW COCTABJISIOIICH ITO3BOJISIFOT Pa3eisiTh
CMecCH, cojiepxkalire Kak TuapodoOHbIe, TaK U BEICOKOTHIPO(UIBLHBIE BEIIECTBA, KOTOPbIE HE
YAEPKUBAIOTCS WM TUIOXO YACPIKUBAIOTCS B 00paméHHo-¢pa3zoBoM pexxume. brarogaps cBoeit
MHOTOYyHKIIMOHaTbHOCTH, MMX sBIsieTCS aKTyallbHOM OONAcThiO JUIsl MCCIEAOBAHUN B
00J1aCTH pa3/IeIeHusl CMECE, COJIepIKAIIMX BEIIECTBA PA3TUIHON MOISIPHOCTH U KUCJIOTHOCTH.

Ha pucynke B 0011eM BUie OKa3aHbI JIUIIb HEKOTOPBIE U3 BO3MOMXHBIX KOMOMHAIIHIA
HenoBWKHBIX (a3 st MMX, npezncrasieHnbie Ha caiite Helix Chromatography.
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1 — O® BapuaHT C TepMUHAIBHBIMU KaTHOHOOOMEHHBIMH TPYINaMH, 2 — BapHaHT
CTaroHapHoU (a3wl st XpoMaTtorpaguu ruapoPIbHBIX B3aUMOJIEHCTBUM, COUETAIOIINICS
C aHMOHOOOMEHHBIMHU (parMeHTaMH, 3 — codyeTaHue ruApoGoOHOI 1enu U apoMaTHYECKUX
JIMTaHJI0B, CIIOCOOHBIX K 00Pa30BaHUIO CIIEHU(UUYECKUX P-T U T-T B3aUMOJICHCTBUH.

B nameit pabote B kauecTBe 00BEKTOB UCCIEAOBAHUS OBLIN UCIIOIB30BAHBI UCXOTHBIE
peareHThl 1 OCHOBHBIE MHTEPMEINAThl CHHTE3a 30JIEAPOHOBON KHCIOTHI C LENbI0 Pa3paboTKu
METO/1a KOJIMYECTBEHHOT'O OMPEAECIEHHUS LIEJIEBOM KUCIOTHI U €€ puMecei. B ¢Bsi3u ¢ TeM, 4To
HCCJIeTyeMbIE BEIIeCTBA 00IaJal0T pa3TUYHBIMU KUCIOTHBIMU CBOMCTBaMHU, ObLIa TOCTaBICHA
3a/1aua CO3/IaHUs YHHBEPCAJIHLHOTO METOAa IJisi BCEro Habopa COCNMHEHHH C IENbI0 Kak
MOHHTOPHHTAa KOHBEPCHUM HCXOJHBIX BEIIECTB Ha KaXIOW CTaguM, TaK W ONpeAeNeHUSI
KOJIMYECTBEHHOTO COJICPKAHHSI OCHOBHBIX MPUMECEH B KOHEUHOM IMPOTYKTE.

[Tomobpansl ¥ ampoOMpPOBaHBI YCIOBUS aHAIM3a C HCIOJIB30BAHUEM KOJOHKH
CMEIIaHHOTO THUTIA JIJIS TEPBIX IBYX CTAIUA CUHTE3a 30JICIPOHOBOM KUCIIOTHI, TO3BOJISTFOIIIHMA
OIICHUBATh TTyOWHY MPOTEKAHUs PeaKIUid M YUCTOTY MOIYy4aeMbIX MOTympoayKToB. CTOUT
OTMETUTh, YTO apoMaTHYecKas TMPHUPOAA COCIUHEHUH HW COCTaB TOJBIKHOW (hasbl,
UCIIONB3YEMBIX B paboTe, TO3BOJSET HCHONB30BaTh KaK CHEKTPO(HOTOMETpPHUECKOe
JIeTeKTupoBaHue (Tpu ucnonb3oBaHuu ¢Gocdarnoro OydepHoro pacrtBopa), Tak W Macc-
CIEKTPOMETPHUUECKOE (B CIy4yae MpUMEHEHHs popMuaTa aMMOHHUS).

Ontummsanus ¥ 1oa0dop YCIOBUM JUIsi MOAW(HUKAIIMA METOAA JUIsl ONpECIICHHS
npuMecel B CyOCTaHITMH 30JI€APOHOBOM KUCIIOTHI TPOBOSITCS B HACTOSIIIIEE BPEMS.
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CopOumnoHHoe usBrnevyeHne peHoNbHbIX COeAUHEHUN
N3 NeKapCTBEHHOro pacTUTEsIbHOroO CbipbA HETKaHbIMMU
nosiIuMepHbLIMU MaTepuanamMmm

Yyoykuna T.K., Temepoawes 3.A., [lempenxo FO.A., Bunuyxas E.A., Kuceneéa H.B.
Kybanckuii cocyoapcmeennwiii ynueepcumem, Kpacnooap
t.chubukina@yandex.ru

Cy11ecTBYIOT pa3iMyYHble METO/bI BbIIEICHUS U KOHLEHTPUPOBAaHUS OUOJIOTMYECKHU
AKTUBHBIX BEIIECTB U3 OSKCTPAKTOB JIEKAPCTBEHHOTO CBIPhS, U3 KOTOPBIX Haubolee
NpeANoYTUTENIbHA TBepaoda3Has SKCTpakuus. B mocnennee JecsTUIETHE CTaHOBHUTCS
aKTyaJIbHBIM TPUMEHEHHUE TMOJMMEPHBIX COPOCHTOB Ha HETKAHOW OCHOBE, 00JaJaroIInuX
0COOBIMU CBOWCTBAMHU: BBICOKOM YAEIBHOM IUIOLIA/bI0 ITOBEPXHOCTH, BBICOKOIIOPUCTOMN
CTPYKTYpOH, MajbiM JHAMETPOM IOp M BO3MOXKHOCTBIO WX PEryJsiUd, MPOCTOTON B
MOJIyYeHUH W OKCIUIyaTalMd, MIHPOKUM BbIOOpoM mnonauMmepoB. [IpenBaputenbHoe
KOHIIEHTPUPOBAHNUE aHAJIUTOB MO3BOJSET PACIIUPUTH BO3MOXXHOCTU METOIUKHU OINpPEACTICHUS
MUHOPHBIX KOMITOHEHTOB.

3Bepoboii mpoasipsBiacHHbI (Hypericum perforatum L.) akTHBHO TPHUMEHSIOT B
MenuiuHe st OoppOBI ¢ jmenpeccueil, MH()EKIMOHHBIMH W JIPYTUMH 3a00JICBaHHUSIMU.
JlexapcTBEHHBIE HKCTPAKTHI Ha €r0 OCHOBE Oorathl (paBaHOUIaMU, (DEHOIBHBIMH KUCIOTAaMHU
U JIpyTUMU (PUTOKOMIIOHEHTaMH, OKA3bIBAIOIIMMH MSTKHH TepamneBTudeckuii >pdexr. B
HACTOSAIIEM HCCIIEIOBAHUU PACCMOTPEHA BO3MOKHOCTH MIPUMEHEHUS HETKAHBIX BOJIOKOH JUJIS
copOuMOHHOTO W3BIIeYEeHUsT (eHONbHBIX coeauHeHuil (PC) H3 IKCTPAKTOB 3BEpPOOOS
MPOJIBIPSIBIICHHOTO.

Uccnenosans! ycinoBus copouun @C U3 BOJAHOTO U BOAHO-ITAHOJIBHOIO MOJAEIBHBIX
pactBopoB, conepsxkanux nporokarexoByro (IIKK) u xmoporenoByio (XI'K) kucnotsl, pyTun
(PT), xBepuerun (KBL[), Ha HeTkaHbIX MaTepuanax Ha ocHoBe mnosuyperaHa (I1V).
O¢ddexkTuBHOCT, M3BJIEUEHMS OLEHUBAIM 1Mo creneHu copbuun PC, mporecc KOTOpPOro
koHTponupoBasin MetogoM BOXKX-JIMJI. W3yununu BnusHue psna ¢(akTopoB — IUIOIIAU
BOJIOKHA, BPEMEHHM KOHTAKTa C pacTBOPOM, MpeABapUTeNbHON akTUBauu U pH, Ha copOruto
@®C 13 BOAHBIX M BOJAHO-3TAHOJIBHBIX 3KCTPAKTOB 3BEP0O00S MPOABIPSBIEHHOT0, MOTYYEHHBIX
yIIBTPa3BYKOBOM 00pabOTKOM. AHAIOIrMYHO OLEHUIH 3()()EKTUBHOCTh COPOIIMH aHAIUTOB Ha
nonuamugHoM (ITA) n nomuakpunonutpuinsHoM (ITAH) BonokHax.

Pe3ynbraThl moKa3alu, YTO TMOJMAMHJHBIE W MOJUAKPUIOHUTPUIIBHBIE BOJIOKHA
npakTuuecku He copoupyoT @C u3 BOAHO-ITAHOJIBHOTO IKCTpakTa, crenenu copouun [TKK,
XTI'K, PT, KBI] nonuyperaHoM OJIU3KH K JaHHBIM, MOJTYYSHHBIM I MOJEIBHON CMECH ITHX
BeniecTB. CreneHb copOiuu MeHe noJisipHblx @C M3 BOJHOTO AKCTpaKTa MOJUAMUIAHBIMU
BoJlokHaMu jocturana 80% BHe 3aBUCUMOCTH OT KoHauuuoHupoBanus. [lns I[TAH
KOHJUIIMOHUPOBAHUE BOJIOM MOBBICHIIO CTETIEHU copOIu MeHee nosisspHbix @C u3 skcTpakTa
10 70%. ITA u ITAH Gosee nonspHble cCOeTMHEHHS HE COPOMPOBAIIH.

HUccneoosanus nposoounu 6 pamxax npoekma I oczadanus Munoopnayxu PO Ne FZEN-
2023-0006 ¢ ucnonvzosanuem nayunozo obopyoosanus LKII “Oxonoco-anarumuuecxuti
yeump” Kybanckozo cocynugepcumema.

Aemopwi gvipadicarom b6aazodapHocmy 0-py xum.nayk, npogeccopy C.FO. [oponuny u
Kano.xum.Hayk,  ooyemmy AU  Apowcanyxunoti  Capamosckoeo  HAYUOHANLHOZO
Uccne008amenbeko2o  2ocyoapcmeenno2o  yHugepcumema um. H.I. Yepuwviwesckozo 3a
npeodocmasienHvle COpOYUOHHbIE MAMEPUATDL.
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U3yyeHue poTonusa Tpotuna ynbtpadmoreTtom u BUAUMbIM
CBETOM B 3TaHOJIbHbIX, BOAHO-3TaHOJIbHbIX U BOAHbIX pacTBoOpax
Macc crekTpomeTpuen ¢ MOHU3aUuuen afieKTpopacnbisieHMeM 1
a’poavHaMM4YeCcKMM/TepMUYECKMM pacnagoMm Kanenb

Llegenw JI.I'., Ilepsyxun B.B.
Huemumym neopeanuyeckou xumuu um. A.B. Huxonaesa (MHX CO PAH), 2. Hosocubupck

sh_dim@ngs.ru

[IpennoxeH cnocod HOHU3ALKUU a3PO30JIs AJI MACC-CIEKTPOMETPUH MPU OKPYKAIOIIHX
YCIOBHAX — MOHU3AIMS a3POIMHAMHYECKUM/TEPMHUYECKUM pacrazoM Kamneinb. (Aerodynamic
Thermal Breakup Droplet Ionization — ATBDI). JlanHblid MeTOI TO3BOJSIET OTCIICKUBATH
(oTOXUMHUECKUE PEaKI B peXuMe peanbHoro Bpemenu. Kpome toro, ATBDI no3Bonser
U3y4aTh TEPMUYECKOE Pa3IOKEHUE MPOIAYKTOB (POTOJIM3A M OLIEHWBATH TEPMOCTAOMILHOCTD
ATUX COCAUHEHHI.

DKCIepUMEHTANIBHO MOKA3aHOo, YTO Mpolecc (oToNn3a TPOTHIIa B paCTBOPAX 3aBUCHUT
OT TIPUPOJBI PACTBOPHUTENS (BOJA, BOJHO-ITAHOJIbHASI CMECh, 3TaHOM). Pe3ynbTarsl doronusa
pa3ianyalTci Kak BU3YalbHO, TaK W IO CIEKTpaM IMOTJIOMIEHUS M Macc-CHeKTpaM (Kak B
CTaHJAPTHOW Macc-CIIEKTPOMETPUH DIIEKTPOPACHBUICHUEM, TaK U B TPEAJIOKEHHOM HEJIaBHO
metone ATBDI macc-cnektpomerpuun). B 1enoM, mpHCyTCTBHE 3TaHONAa B PacTBOpE C
TPOTHJIOM  CIOCOOCTBYET MOJMMEpH3alMH TPOTHJIa Tpu  ¢GoTomm3e B  OIMIKHEM
ynbTpaduoneroBoM ceere (UVA- vis) U 3d(HEeKTUBHOCTh MOJIMMEPHU3AIUN YBEIUUUBACTCS C
YMEHBIICHUEM JUIMHBI BOJIHBI 00rydaroniero cBera. I1ockoibKy 0COOEHHOCTRIO (POTOXMMUU
HEKOTOPBIX COCAMHEHMI B CIUpPTax (B OTJIMYHE OT BOJHBIX PACTBOPOB) SIBISETCS MEPEHOC
AIIEKTPOHOB OT PACTBOPHUTEIIS K BO30YKIEHHOMY CBETOM COCIMHEHHUIO, MBI TIPEATIONIaraeM, 4YTo
s dexTuBHOCTS (poTONMM3a (MOMTMMEpPM3AIMU) TPUHUTPOTOIYOJIA B ITAHONBHOM U BOJHO-
ATaHOJILHOM PAacTBOpE 0a3upyeTcs Ha 3TOM MEXaHU3ME.

Tak kak ¢oTonus sSBIASETCS OJHUM M3 OCHOBHBIX MyTeH TpaHcOpMAIH PacTBOPOB
TPOTHJIA B OKPY’KaIOIIEH Cpesie, 5TH 3HAHUS MOTYT OBITh IPUMEHEHBI TIPU 00paboTKe 0TXO/I0B,
COJIeprKalINX TOKCUYHBIE TPOTUI MOAOOHBIE COSTUHEHHUSI.

Paboma ewvinonnena npu ¢unancosoti nooodepocke Poccutickoco mayunoco ¢honoa,

epanm Ne 22-29-01265.

230


mailto:sh_dim@ngs.ru

OueHka MeTabonuyeckon cTtabunbHOCTU coeAUHEHUN-KaHaAMOaToB
B JieKapCTBEeHHbIe cpeacTBa ¢ nomMmoubio BOXX-MC/MC. Nony4yeHue
MUKpPOCOManbHOW hpakuum nevyeHu Kpbic

FOnun M.A., Kacamxuna M.A., Kpanueun b.H., Cumuxosa B.A., Tepckosa A.1l., Yoanos A.B.
Ynusepcumem Cupuyc, ¢p.m. Cupuyc,
yunin.ma@talantiuspeh.ru

Onenka  (papMaKOKMHETHYECKUX  XapaKTEPUCTUK  COCIMHEHHWI-KaHIUIATOB B
JIGKapCTBEHHBIE CPEJCTBA HA MOJEISIX IN VILro siBisieTcss BaXKHOM YacThIO JOKIMHHYECKHX
uccnenoBanuii. OneHka CTaOMJIBHOCTH B MHKpPOCOMax I€UEHH 3TO OJUH M3 BaKHEHIINX
TtecToB. COeAMHEHUS ¢ HM3KOM MeTabOoJMYecCKOW CTaOMIIBHOCTBIO OOJIAZAI0T CIMIIKOM
KOPOTKHM TI€PHOZOM TMOJYBBIBEIEHUS, 4acTO OOpa3yloT pEaKTHBHbIE METaOOJUTHI, I
JOCTH>KEHUS JKEJIaeMOoro TepaneBTHYecKoro agdexTa TpeOyroTcs BICOKHE 03Bl IpenapaTta.
CoenuHeHHS C MEUICHHBIM METa0O0JIM3MOM OOJIAJAal0T UIMTEIBHBIM (hapMaKOJIOTUIECKUM
3¢¢pexToM U NEepUOJOM IMOJYBBIBEAECHUS, MOTYT IPHUBOJAUTH K MEXJIEKapCTBEHHOMY
B3aUMO/ICHCTBHIO, TOKCUYECKUM 3 (eKTam, He MOTYT MIPUMEHSTCS B KAYECTBE MPETapaToB ¢
OBICTPBIM M HENIPOAOJKUTEIBHBIM JIEHCTBHEM (HAaIIpUMeEp, B KaueCcTBE 00€300JIMBAIOIINX ).

B pesynprare npOBENEHHBIX OKCIIEPUMEHTOB ObUTa pa3paboTaHa Ciemyrouas
Metoauka: 1 MKM TecTUpyeMOro COeMHEHUsI MHKYOUPOBaIM C MUKPOCOMAIbHOM (hpakiuen
neuenu kpoic (Gibco, CILIA) npu 37°C B npucyrctBurn NADPH (kodaxTop pepmenToB ¢assi
| merabonmusma) wm UDPGA (kodaktop depmentoB ¢das3wr |l merabonusma). B kadecte
Oydepnoro pactBopa ucnonb3oBaimu 0.1 M gocdatusiii 6ydepnsriii pactBop (75 MM NazHPOy,
25 MM NaH2POg4, pH = 7,4). Peakiuio octaHaBiMBaii BO BpeMeHHbIe Touku 0, 5, 15, 30, 45
MUH TIyTeM J00aBJICHUS alleTOHUTpmiIa ¢ 5 MKM nukinodeHaka (BHyTpeHHHH cranaaprt). [1o
KHHETHKE yOBUIN TECTUPYEMOI'O COEJAMHEHHs B IPOLecce MHKYOAIMN PACCUUTHIBAIM MEPUOJ
nonyBeiBeleHuss W kiaupeHc. BOXX-MC/MC aHanu3 mnOpoBOAWIM HAa KUAKOCTHOM
xpomarorpade «UltiMate 3000 UHPLC» (Thermo, CIIA) C macc-CleKTpOMETPUYECKHM
nerexktopom «EVOQ Elite» (Bruker, CIIIA) ¢ nonu3armei snekrpopacnbuieHHeM. B kax o
CepUU U3MEPEHUIl NPOBOJMIM aHAIU3 KOHTPOJBHBIX COEAMHEHUM — COeIMHEHMH ¢
W3BECTHBIMH 3HAUCHHWSIMH KJIMpeHca: Bepamammi (cyoctpar 1mmroxpoma P450), 7-
rupokcukymapu  (cyocrpar  Y/®-rmokypoHuntpaHcdepasbl). I  TecTUpyeMBbIX
COEIMHEHUI TaKKe MPOBOJMIM KOMIIBIOTEPHBIM MPOrHO3 MyTed MeTabonu3mMa ¢ MOMOUIbIO
nporpamMm GLORYx, SMARTCyp, BioTransformer 3.0.

B Xome OSKCHEpMMEHTOB TIO ONTHMH3AIMKA COCTaBa HMHKYOAIIMOHHOH CMecH
YCTaHOBJIEHO, YTO MIPU UCIIOJIB30BaHUHU (PochaTHO-CcOIEeBOro Oy(epHOro pacTBOpa ¢ XJIOPHIOM
Hatpust (137 MM NaCl, 10 MM NaHPO4, 1,8 MM KH2POa4, 2,7 MM KCI, pH = 7,4)
HaOJroaeTcsl pas/ielieHue BOJHOM M OpraHUYecKoi (aueToHUTpmi) (a3, YyTo NMPHUBOIUT K
HETPaBWJIBHBIM pe3yJIbTaTaM aHAIN3a (3HAUYEHUS KIIMPEHCa 3aHIKEHBI B HECKOJIBKO pa3).

Kommepuecku J0CTyTHbIE MUKPOCOMBI IIEYEHH SBIISIOTCS JOPOTOCTOSIIUM PEAKTUBOM.
[ToaTOMy pazpaboTKa METOAMKHU MOTYUYEHUS MUKPOCOM SIBJISIETCS] aKTyaldbHOU 3amaueii. Hamu
Obu1a pazpaboTaHa METOIMKA BBIJICNICHHSI MUKPOCOMANIbHOM (hpakiiy U3 MeYeHn HeTMHEHHbIX
kpeic (buollutomuuk CTE3AP, Poccus), ocHoBaHHasi Ha pPa3HOW CKOPOCTH OCAaKICHHS
CYOKJIETOUHBIX CTPYKTYp IeueHH Npu neHTpudyrupoBanuu. [lomyueHHbIE HAMH MHUKPOCOMBI
U KOMMEpUYECKH [OCTYIHBbIE MHKPOCOMBbI OT Kommanuu GIbco o6mamaror cxoxuMu
XapaKkTepUCTHUKaMH (TPOBOJMIOCH CPaBHEHHE COJepKaHHMs oOmiero Oenka M CpaBHEHHE
3HAYCHUH KIMpEHCca JUIsd BeparnaMuia U 7-THAPOKHCKyMapuHa C MOMOIIBI0 pa3paboTaHHOTO
TecTa).
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NMpumeHeHne macc-cnekTpoMeTpum B pa3paboTke NeKapCTBEHHbIX
CpeAcTB U NoAroToBKe cneuuManucTtoB B obrnactm mMeguUMHCKOMN
XUMUMH

FOnun M.A., Yepenanosa H./[., Kacamkuna M.A., Tepckosa A.Il., Yoanos A.B.
Ynusepcumem Cupuyc, ¢p.m. Cupuyc
yunin.ma@talantiuspeh.ru

Pa3paboTka HOBOro JIEKapCTBEHHOI'O CPENCTBA SIBISETCS IJIMTEIBHBIM IIPOLECCOM,
COCTOALIMM M3 MHOIMX JTaloB: IOUCK MHUILEHHW, Ju3ailH OMOJIMOTEKH XUMHMYECKHX
COCAMHEHUH, TOMCK ¥ ONTUMHU3AIMs COCAUHEHUS-THUICpPA, pa3pabdOTKa TOTOBOU
JIEKapCTBEHHON (OPMBI, JOKIMHUYECKUE WM KIMHUYECKUE MCCIIEOBAaHUS, MPOMBIIUIEHHOE
npou3BocTBO. Pa3paboTka HauMHAETCS C MOWCKAa MUIICHW W TECTUPOBAHHS COEIMHEHMIA-
KaHJMJATOB HAa MX AaKTUBHOCTb IO OTHOLICHHIO K MHIIEHH, HAIpuUMep, CIOCOOHOCTH
MHTUOMPOBATh aKTUBHOCTH (epMeHTa. Ha manHOI craanu pa3pabOTKH BaXHO MOJATBEPAHTH
CTPYKTYPY CHUHTE3UPOBAHHBIX COEAMHEHUI-KaHIUIATOB, MPOKOHTPOJIMPOBATh UX YHCTOTY,
HaJlMyue MpUMeced W NpOAYKTOB Jerpafauuu. B YHuepcurere Cupuyc noaTBepKJIeHUE
CTPYKTYpPbI CUHTE€3UPYEMbIX COCAMHEHHH U IMPOBEPKY UX YUCTOTHI IPOBOJAT Ha JKUIKOCTHOM
xpomarorpadpe «Vanquish Flex» ¢ auomno-marpuunsiM jgerektopoMm «DAD FG» wu
OJTHOKBAJIPYIOJIbHBIM Macc-ClieKTpoMeTpudeckuM JetekropoM «1SQ EM» ¢ unonuszanuei
AJEKTPOPACIBUICHUEM (Thermo, CIIA). Pazpaboran SKCIIPECCHBIN METOJ
MPOJOHKUTENbHOCTEIO 6 MHH Ha KonoHke Agilent Poroshell 120 EC-C18. [Ins ananu3za
CJIO’KHBIX CMECEH, COAEPIKALINX COCAMHEHUS C Pa3HBIMH (PU3UKO-XMMUYECKHUMHU CBOMCTBAMH,
UCMONb3yeTcsl TIuapoduiIbHAas WIM  CMellaHHas  xpomarorpadus. Mnentuduxanus
COEIMHEHUH, KOTOPBIE TNI0XO MOHU3UPYIOTCS C MIOMOIIBI0O MOHU3ALMH JIEKTPOPACIBIICHUEM
npoBoaUTCs Ha razoBoMm xpomarorpade «Kpucramr 5000» ¢ oJHOKBaIpyHOJIbHBIM Macc-
cnexktpoMerpuueckuM aetektopom «MCJI» ¢ noHnsanuen 3MeKTpoHHBIM yiapoM (Xpomarak,
Poccus).

CoeMHeHHS-KaHIU1aThl, KOTOPbIC MPOSIBISIOT OMOJIOTHYECKYIO0 aKTHBHOCTH 1N VItro B
OTHOILIEHUM MHUUIIEHH YacTO 00JIaJaloT HEYJIOBIETBOPUTENbHBIMU (hapMaKOKWHETHUYECKHUMU
xapakrepuctukamu (ADME cBoiicTBaMM): CIUIIKOM KOPOTKUM NEPHUOIOM IOJIYBbIBEICHHUS,
ioxoit BcacsiBaeMocTbio U3 JKKT u ap. BaxHo oTOpakoBaTh Takue coelMHEHHs A0 CTaAUU
JIOPOTOCTOSIINX JOKIMHUYECKUX U KIIMHUUECKUX UCIIBITAHUH Ha )KUBOTHBIX. TaH1eMHas Macc-
CHEKTPOMETPHUS SIBJIICTCSI HE3aMEHUMBIM METOIOM ITPH HCCIEI0BAHNH (PapMaKOKHHETHUYECKHX
napaMeTpoB Ha MoJensxX IN VItro (Hampumep, NMpH HCCIICAOBAHUU TPOHHUIIAEMOCTH Ha
KJIeTo4yHOM uHMK Caco-2 MM OLEHKU CTaOMJIBHOCTH COEIMHEHHs B MUKPOCOMAax INEYeHH).
SIpkuM npuMepoM BO3MOKHOCTEH TaHIAEMHOM MacC-CIEKTPOMETPUH SBJISIETCSI METOJMKA, C
MOMOIIBI0 KOTOPOH 3a 1 aHamM3 MOXHO OLIEHUTH CTENEeHb MHTMOMPOBAHUS COEAMHEHUEM-
KaHIUIaToOM cpa3dy 6-8 wm3odopm 1uroxpoma P450 ¢  menbro TpOrHO3UPOBAHUS
MEXJIEKAPCTBEHHOrO0  B3aumojeicTBusis. B VHuepcurere Cupuyc  unccieroBaHue
(apMaKOKMHETHYECKUX TMapaMeTpoOB MPOBOIAT Ha XHIKOCTHOM xpomatorpade «UltiMate
3000 UHPLC» (Thermo, CIIA) ¢ macc-ciektpomerpudeckum jaerekropom «EVOQ Elite»
(Bruker, CIIA). Pa3paboraHbl METOAMKH JUIS OICHKH BCAChIBAEMOCTH, pacIpeiesieHus,
MeTaboIM3Ma U HKCKPELIMU CUHTE3UPOBAHHBIX COCAMHEHUI-KaHIU1aTOB.

B Yauepcutere Cupnyc OTKpbITa MarucTepckas mporpaMmma 1o MeTMIIMHCKON XHMUH.
B pamkax n1uccepTaliiOHHOTO UCCIIEI0BaHMS CTYI€HTHI TPOBOISAT MOUCK HOBBIX AP PEKTUBHBIX
u 0e30MacHbIX aHTHOAKTEpUATbHBIX U MIPOTUBOOITYXOJIEBBIX MpenapaToB.
Xpomarorpapuieckoe U Macc-CleKTpPOMETpUYECKOe 000py10BaHUE aKTUBHO UCIIOIb3YETCS B
XoZie 00pa3oBaTelIbHOrO Ipollecca, Kak B MAarucrparype, Tak MU B KpPaTKOCPOUYHBIX
00pa30BaTeNbHbIX MOYJISX.
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V AHAJIN3 PEAJIbHbIX OB BEKTOB

3aBMCUMOCTb pacnpeferieHusi MeTannoB B NoO4YBeHHOM npodune
BMHOIPaAHUKOB

Abaxymos A.I., Kaynosa A.A., Abaxkymos I1.1"., ['unuy E.IO.
Kybancxuii cocyoapcmeennbiii ynusepcumem, 2. Kpacnooap
abakumovleks@gmail.com

OCHOBHOE TMOCTYIIJIEHHME JJIEMEHTOB B BHHOIPaJ M BHUHO IPOMCXOAUT U3 IOYB
BUHOTpaJHUKA. MUHEPAIbHBIM COCTaB PACTCHHW B 3HAYUTEIIBHOM CTENEHU OIPEACISACTCS
XUMUYECKMM COCTaBOM IIOYB, OJHAKO HE IIOBTOPSET €ro. Y4acTBYysS B TIE€OXMMHYECKUX
npoleccax, BUHOTpajHas J103a M30UpPaTENIbHO IOIJIOIIAeT HEOOXOIUMbIE € 3JIeMEHTHl B
KOJINYECTBAX, COOTBETCTBYIOIMINX €€ (PU3HOIOTHIECKUM U OMOXMMUYECKUM MOTPEOHOCTSM U3
nouBbl. JlOKa3aHO BIMSHME XHUMHUYECKOTO COCTaBa IIOYBBI HAa BKYyCOAPOMATUYECKUE
XapaKTEePUCTUKHM BHHA, a CYLIECTBYIOIIME B3aMMOCBSI3M MEXAY MHUHEPAIbHBIM COCTaBOM
BUHOTPaJa M IIOYBBI C MeCTa €ro INPOMU3PACTAHUS IIO3BOJIAIOT YCTAHOBUTH COPTOBOE U
pETHOHANBHOE TPOUCXOXKICHHE BHHA 3a CYeT (OPMHUPOBAHUS <«OJIEMEHTHOrO 0o0paszay.
BbIsiBIEHNE KpUTEPUEB PETMOHAIBHON INPUHAMJICKHOCTH BUH OCHOBAHO HA IIOJyYEHUU M
aHanmu3e OOJBIIOTO MAacCHBa JAaHHBIX 00 aHATM3MPYEMBIX OOBEKTaX C MOCIEIYIOIEeH ero
00pabOTKOI XeMOMETPUUECKUMH METO1aMH, TIO3BOJISIFOILIMMHU BBISIBUTH CKPBIThIE B3aUMOCBS3U
MEXy KOMIIOHEHTAMH BUH.

Tem He MeHee, pociexuBacMast OCIe10BaTENIbHAs KOPPEALUA MEKIY dJIEMEHTHBIM
COCTaBOM OT IIOYBBI K BHUHY HE YCTaHOBJICHA, HE COBCEM SCHBIM TAaKXE IIPEICTaBIIACTCS
BIMSIHHE XUMHUYECKUX IIOKa3aTejaed mouyBbl Ha (HOPMHUPOBAHHE HIIEMEHTHOIO COCTaBa
pa3JIMYHBIX COPTOB BUHOTpaza. B mepByr odepeap 3TO CBA3aHO C TEXHOJIOIMYECKUMU
npueMaMM IpH MOJYyYEeHUH BHUH, CIIOCOOAMH M YCIOBHSIMM BBIpAIlMBAaHUs BHHOTpaJa
(mpuMeHeHNe pa3IUYHbIX BUJOB YAOOPEHHH U MOJKOPMOK, a TaK)Ke 3arpsi3HEHUE BOJ U
BO3/TyXa).

B pabote paccmarpuBaeTCsi yCTaHOBJIEHHE 3JEMEHTHOIO COCTaBa B CHUCTEME IOYBa-
BUHOTPAJ U BBISBICHUE B3aUMOCBS3EeH MEXIy HUMH. Bbuln m3yueHbl 00paslbl BUHOIpaja
coproB KabGepue-CoBunboH u Ilapnone, oroOpaHHble Ha TeppuUTOpHH AHamno-TaMaHCKON
30Hbl KpacHonmapckoro kpas. Takyke aHaIu3MpoOBalu IOYBBI, Ha KOTOPBIX BO3JEIbIBAIIN
BUHOTPA/IHBIE JIO3bI YKa3aHHBIX cOPTOB. OOpa3Ilbl 10YB OTOMPATIN B IEPUOJL CO3PEBAHUS SATO]
croco0OM KOHBepTa. DJIEeMEHTHbIH cocTaB 00pasnoB ycraHaBnuBaiu Metogamu MCII-MC
(ICAP RQ, Thermo Fisher Scientific) u UCIT-ODC (iCAP 7400, Thermo Fisher Scientific).

Jins wm3ydeHus Xapakrepa IIOCTYIUICHMS METaUIOB B CHUCTEME I10YBa-BUHOIPAJ
paccMmaTpuBaiId BaJIOBYH0 (OpPMY H3BJIEUEHHUS DJEMEHTOB W3 IMOYB (U1 OLEHKU CTETEHU
U3BJICUEHHS DJIEMEHTOB OT OOILEro MX COJCpXaHWs) M TOABIKHYIO (hopMy H3BIECUEHHUS
AJIEMEHTOB Aal€TATHO-aMMOHUWHOM BBITSDKKOM, OJIM3KOM MO KHUCIOTHOCTH K MOYBEHHOMY
pacTBopy, 00pasyromieMycs Ha TOBEpXHOCTH KOpHeH pacTeHuil. B cucteme nouBa-sroa Obu1H
U3YYEHbl KOPPENALMOHHBIE CBSI3M JJIEMEHTOB, a [0 T[IOKa3aTento «OMOJIOTHYeCKUil
KO3(PPUIIMEHT MOTJIOIEHHs» OIlEHEHA CTENEHb YCBOCHUS MOJBIKHBIX (POPM METAIOB MOYB
Ar0aMH BUHOTPaJa.

Hccneoosanus nposoounuchb ¢ uUcnoib3o8aHuem HaydHo2o 060py0osanusi IK01020-
AHATUMUYECKO20 YeHmpa KOMNEKMUGHo20 noavsosanus Kybanckoeo eocydapcmeennozo

YVHUsepcumema npu Qurancosoii noodepaicke Poccutickoeo nayunozo gonoa (npoexm Ne 23-
13-00056).
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BnusiHne TexHonornm npoMsBoaCcTBa BUH Ha (hopmMupoBaHue
35IeMeHTHOro coctaBa

Abaxymos A.I'., Temepoawes 3.A., Kaynosa A.A., Xanagpsan A.A.
Kybanckuii cocyoapcmeennwiii ynueepcumem, 2. Kpacnooap
abakumovleks@gmail.com

WNudopmanus o conepkaHMM METAJUIOB B BUHAX Ba)KHA HE TOJIBKO JUIsI BUHOJEIOB U
JUCTPUOBIOTEPOB, HO M MOTpPEeOUTENe BHHONPOAYKUMH. MHUHEpaJbHBIH COCTaB BHHA
OKa3bIBaeT O0JIbIIOE BIUSHUE HAa (JOpMUpPOBaHHE BKYyCa, apOMaTa U LIBETa TOTOBOM MPOLYKIHUH.
Conepxanre METaUIOB B BHHAX HMMEET TaKXKe IEPBOCTEIIEHHOE 3HAUY€HHE B BOIPOCaX,
CBSI3aHHBIX C aCMIEKTaMU 370pOBbs NOTpeduTens. Tak U30bITOUHbIE KOHIIEHTPALIUH 3JIEMEHTOB
MOTYT HETaTHBHO BJIMATH Ha MOTPEOUTEIHCKHE CBOMCTBA MPOIYKTA U 3I0POBbE MOTPEOUTEIS,
UX COJEepKaHHe B BHHE pEryJUpYyHOTCs HOpMaTHBaMH MeXIyHapoAHOH opraHu3anuu
BuHOrpaaa u BuHa (MOBB). [Ipu 3TOM 371€MEHTHBIH COCTaB BUH SIBJISIETCSI OJHUM U3 OCHOBHBIX
nokaszaresel UX COpTOBOM M pernOHaIbHOM MpuHaIexkHOCTH. CyIIecTBYOIUE B3aUMOCBA3U
MEXy MUHEPaJIbHBIM COCTABOM BHHA, BUHOTPA/Ia U TIOYBHI C MECTa TPOU3pACcTaHUs BUHOTpaa
HO3BOJISIIOT C  BBICOKOM JOCTOBEPHOCTBIO YCTaHOBUTb COPTOBOE U Treorpaduueckoe
NPOMCXOXKACHNE BUHA 3a CYEeT (DOPMHUPOBAHHS «IIIEMEHTHOTO 00pa3ay, XapakTepHOTrO IS
COpTa BUHA, BO3/IEIAHHOT'O HA KOHKPETHON TEPPUTOPHH.

B wupeanbHOM ciydyae SJIEMEHTHBIH COCTaB BHHA JIOJDKCH 3aBUCETh TOJBKO OT
MHUHEpaJIbHOTO COCTaBa IOYBbI, BUHOI'PAJa U KIMMAaTHUYECKUX YCJIOBUI, a HE OT TEXHOJIOTUU
€ro MPOU3BO/ICTBA, TPAHCIIOPTUPOBKU MITH XpaHeHus1. OJJHAKO, B3aMMOCBSI3b B IETI0YKE TI0YBA-
BUHOTPAJ-BUHO MOJKET HapyllaTbCs H3-32 TOTO, 4TO OOJbIIYI0 poOjb B (OPMUPOBAHUU
AIIEMEHTHOTO COCTaBAa BHHA HWIPAIOT TEXHOJOTWYECKHE NPUEMBbl NPU TOIYYCHUH BHH,
HalpuMmep, MX CTa0MJIM3alMM U OCBETJIIEHUH C HCIOJb30BAHUEM BCIIOMOIAaTENIbHbIX
MaTepHaloB.

B nanHoit pabote paccMaTpuBaeTCs UCCIeI0BaHUE BIUSHUS CYyCIEH3U OEHTOHUTOBBIX
TJIMH Pa3IMYHBIX TPOU3BOJUTENICH M C Pa3IMYHBIX MECTOPOXKICHUN HAa KATHOHHBIA COCTaB
BUHOMaTepuasioB coptoB Kabepne-CoBuHboH, Mepiio 1 MonoBa. B kauecTBe OKIeHBarOLINX
areHToB wuccienoBanu 32 oOpa3na OEHTOHUTOBBIX TIJIMH, MPOM3BEICHHBIX B Pa3IMYHBIX
CTpaHax, pa3INYHON CTEMEeHU JAUCHEPCHOCTH U TOProBbIX Mapok. OkieliKy BUHOMAaTepHUaIoB
npoBoaunu B OO0 «MukpoBunonenne» DPI'BHY CKOHIICBB. DnemeHTHBIN cocTaB
BUHOMarepuanoB ycranasnuBaau merogamu MCIT-MC (iCAP RQ, Thermo Fisher Scientific)
u UCIT-ODC (iICAP 7400, Thermo Fisher Scientific). ITo pe3ynbpraTam 3JeMEHTHOTO aHAIN3a
BBISIBUJIM, YTO HE BCE HCIOJb3yeMble OCHTOHMTBHI CHIKAIOT BEPOSATHOCTh (POPMHPOBAHUS
MOPOKOB BUH U yIYYIIAIOT KAY€CTBO TOTOBOI BHHOIEIHUECKON TIPOTYKITUH.

W3 naHHBIX 3JIEMEHTHOIO COCTaBa BUHOMATEpPHANOB, MPOU3BEIACHHBIX M3 COPTOB
BuHorpana Kabepue-CoBunboH, Mepino u MongoBa U 00paboTaHHBIX OEHTOHUTOBBIMU
[JIMHAMM Pa3IMYHBIX [TPOU3BOAUTENIEH, YCTAHOBWIN, YTO HAOJII0JAaeTCs pa3HOHAIPABIEHHOE
U3MEHEHHe MHHEPabHOTrOo cocTtaBa. C Mo3uIu 0€30MaCHOCTH HAIMTKA BCE MCCIICIOBAaHHBIE
OEHTOHUTHI MOTYT OBITh PEKOMEHIOBAHbI K HCIIOJIb30BAaHUIO TP MTPOU3BOJICTBE BUH.

Hccneoosanusi npooounucs ¢ ucnoniv3o8aunuem HAay4Ho2o 000py008aHusi IKON020-
AHATUMUYECKO20 YeHmpa KONIeKMUgHo2o noavsosanus Kybanckoeo eocyoapcmeennozo
YVHU8epcumema npu Qurancosol nodoepicke Poccuiickoeo nayunoco gonoa (npoexm Ne 23-

13-00056)
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PeHTreHodnyopecueHTHbIM aHan1M3 obpa3yoB TBEpAOro ocaaka
CHeroBoOro NOKpoBa C Lefibio OLeHKN TEXHONeHHOWN Harpy3Kku
Ha ypOGaHu3npoBaHHbIe TepputTopun

Amocosa A.A.L, Yyoapos B.M1Y, Manvyes A.C2 Ilpocexun C.H?

YUnemumym eeoxumuu um. A.I1. Bunozpaoosa CO PAH 2. HUpkymck

2Pncmumym 3emmoti kopui CO PAH, 2. Hpxymck

SUpkymexuii nayuonanshulii ucciedoeamensckuii mexHuveckutl ynusepcumem, 2. Upkymck
amosova@igc.irk.ru

CHeroBo# MOKPOB SBIISETCS MPUPOIHBIM COPOCHTOM aTMOC(HEPHBIX MBLUIEBBIX YACTHIL
U MOXET CIIYKUTh UCTOYHUKOM HH(OpMAIMK 0 BO3JACHCTBUH MPOMBINIJICHHBIX BEIOPOCOB HA
COCTOSIHME KOMITOHEHTOB OKpPY’KaroIel cpeibl (IM0YB, PACTHTEIBHOCTH, MMOBEPXHOCTHBIX H
TPYHTOBBIX BOJI) U, KaK CJICJICTBHE, Ha 370pOBbe HaceneHus. [10CKOIbKY MBUIEBBIE YaCTHUIIBI
YaCTMYHO HAXOIATCS B PAacCTBOPEHHOM BHUJE, BaXKEH aHAIM3, KaK CHETOBOM BOJbI, TaK H
BEIIIECTBA, OCAXKACHHOTO Mmociie ee GuinbTpoBanus. OIHAKO CPAaBHUTEIILHO HEOOJbIIas Macca
TBEPJOr0 OCajJiKa, KOTOpasi B HEKOTOPbIX ciiydasx He npesbimaeT 100-200 Mr, 1 oTCyTCTBUE
COOTBETCTBYIOIIMX IO COCTAaBY CTaHIApTHBIX OOpa3IOB CYIIECTBEHHO OTPAHUYUBAIOT
BO3MOJKHOCTH JJIEMEHTHOTO aHajau3a. B nmaHHo# paboTe s ompeaesieHus 3JIEMEHTHOTO
cocraBa 00pa3IoB TBEPOTO OCAJIKA CHETOBOTO ITOKPOBA, OTOOPAHHBIX HA YPOAHH3UPOBAHHBIX
Tepputopusix HWpkyTckold o0macThd B 30HE BIHMSHUSA aIOMHUHHEBOTO TPOHM3BOACTBA U
TEIJIOPHEPTETUIECKOTO KOMIIJIEKCA, MPEAJIOKEH KOMILJICKC METOJIUK
PEHTreHO(IIyOPECIICHTHOTO aHanu3a, Tpedyromuii HaBecky He 6osee 200 mr. Onpenenenue
MakKpOd’JIEMEHTHOTO  COCTaBa  TBEPAOrO  OCaJKa CHera  MPOBEACHO  METOJIMKOMN
PEHTTeHO(IIYOPECIICHTHOTO aHalIM3a Ha BOJIHOJAUCIIEPCUOHHOM CIIEKTPOMETPE C MOJATOTOBKOM
npo6 crasienneM (onpenencHue Na, Mg, Al, Si, P, K, Ca, Ti, Mn u Fe) u npeccoBanunem
(ompenenenue F); onpenencuue coaepxanuii mukposnementos (V, Cr, Ni, Cu, Zn, Ga, As, Rb,
Sr, Y, Pb) nmpoBeaeHO METOAMKOW  PEHTTCHOQIYOPECIIEHTHOIO  aHajiW3a  Ha
HHEPrOUCIIEPCUOHHOM CIIEKTPOMETPE C TIOTHBIM BHEIIIHUM OTPaKEHHUEM C TIOJITOTOBKOI P00
B BUJIE CYCIIeH3UH. [[71s1 OIEHKM MPaBUILHOCTH PE3YyJIbTATOB MCIOJIB30BAHBI METOJII Macc-

CIIEKTPOMETPUH c UHyKTUBHO-CBSI3aHHON IJ1a3MOM, aTOMHO-a0COpOLIMOHHOM
CHEKTPOMETPUM,  ATOMHO-3MHUCCHOHHOW  CHEKTPOMETPUH,  CIEKTPOPOTOMETpUU U
MIOTCHIIUOMETPHH.

Wzydenue TBepmoil (a3l CHEroBOrO IMOKPOBA IO3BOJIMJIO TOJYYHTH JaHHBIE 00
aTMoc(epHBIX BBHIMAJACHUSIX B 3UMHHI CE€30H, OLICHUTH MBUIEBYIO HATPY3KY Ha OKPYKAIOIIYIO
Cpely ¥ BBISSBUTH MPOCTPAHCTBEHHBIC OPEOJIBI 3arpsi3HEHUS TEXHOTCHHO-HATrPYKEHHBIX
IIPUTOPOJHBIX palioHOB I. lllenexosa u r. MpkyTtcka.

Hccneoosanue nposedeno 6 pamkax 6bINOJIHEHUs 20CYOApCMEeHHO20 3A0AHUS NO
npoexmy Ne 0284-2021-0005 «Pazsumue memo0o8 ucciedo8anus XUmMU4ecKko2o cocmaed u
CMPYKMYPHO2O COCMOAHUSL NPUPOOHBIX U MEXHO2EHHbIX Cped 6 Haykax o 3emae» ¢
ucnonvzoganuem o0bopyooeanus Llenmpos KoiNeKMUHO20 NOAb306anus  «HM3omonno-
eeoxumudeckux uccneoosanuily UI'X CO PAH u «['eoounamuxa u eeoxporonoeusy U3K CO
PAH. Hccreoosanue evinonneno npu uHarcosol noodepoicke epanma Ilpezudenma ons
MOon00bIx poccutickux yuenvix (Ne MK-2709.2022.1.5)
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NMepoBCcKUTHbIE KBaHTOBbIe TOYKM cocTaBa CsPbXs (X = Cl, Br, I):
CUHTe3, MoauduKaumsa n uccnepoBaHue cnekTparnbHbIX CBOUCTB

Acabun J[.A., Hosuxosa C.A., Kacumyesa K.C., I'pubosa E.JI.
T'ocyoapcmeennulil ynusepcumem «/[yonay, e. /[yona

ada.20@uni-dubna.ru

Bonpmioit unTepec BbI3BIBAIOT NepoBcKUTHBIE kBaHTOBble Touku (IIKT) B Buay ux
BBICOKOM (OTOCTAOUIILHOCTH U SIPKOCTH (uiyopeclieHIHH. TeXHOJIOTMH Ha HX OCHOBE
OKa3bIBAIOTCSI HANOOJIeE MEPCIIEKTUBHBIMU M3-32 BO3MOKHOCTH PETYJIMPOBAHUS ONTUYECKHUX U
3JIEKTPOHHBIX CBOMCTB, KOTOPBIE 3aBUCAT OT cocTaBa u pazmepa [IKT.

I'maBHast 0COOEHHOCTH JTAHHBIX HAHOYACTHUI] B TOM, YTO OHH CIIOCOOHBI UCITYCKaTh CBET
B BHJMMOM JUana3oHe JJIUH BOJH C BBICOKMM KBAHTOBBIM BBIXOJOM IPH OOJYyYEHUU HX
MOHOXPOMATHYECKUX HCTOYHMKOM wu3inydeHusa. Jlannas ocobGennocts IIKT BbI3bIBacT
0OJBIION WMHTEPEC Yy YYEHBIX, 3aHMMAIOIIHUECsS MCCICNOBAaHUSMU U pa3paboTKaMu HOJIOB,
COJTHEUHBIX MaHeNIeii 1 UMMYHOXpoMaTorpaduu.

[IpoGnemoit B o00macT CHHTE3a W JalbHEHIIEr0 HCIONb30BaHMS SBISIETCS HX
ctabunpHOCTb. s pewmeHus 31oil npodaemsl B [IKT BHeapstoT nmoiaumepHble CUCTEMBI KaK
MPUPOJHBIE, TAK U CUHTETHYECKHE. VX BHEApEeHHE yIydIlIaroT JIFOMUHECUEHTHbBIE CBOWCTBA
[IKT. JlanHple HAHOYACTHLBI BO MHOTHUX CTaTbsIX CHUHTE3HPYIOTCA B HEINOJISAPHBIX
pPacTBOPUTENAX, B KOTOPBIX OHU OOJBIIYIO YacTh BpeMeHu ctabunbHbl. Hemonspusie [TKT
UCTIONIB3YIOTCSl B ONTHKE U DJIEKTPOHHUKE, OJHAKO HE B MEIUIIMHE, IIOTOMY YTO HEOOXOIMMO
obecrieunth ctabuinbHOCTh [IKT B MOMSIpHBIX pacTBOPUTENAX — STO SBISETCS OOJIBIION
Hp06JI'€MOI7I IIpU UX pazpaboTKe.

"o, OA
Cs-0A \\ / / OAM
214 Cs* B¢ © P™
ﬂ" | 5| Y
> ~ ? HN A Ry = MG CH,
T~y no'p, Ry \_\_(_/—f
L\j Oleic acid (OA) Oloytamine (OAM) ™ = M
‘ /N /T $oro IIKT 5 ToTyone npa
Synihesis / ° N b N guepHOM cBeTe. (Clresa Hanpago:
Y 7 & CsPblz, CsPbBr;, CsPbCly)
\ N X |/
. N\ \ W
= /N S\ [\
/IO LN |\ T A
R K> | VAN
s\ N/ N\
9 " - ’..'b'-‘41-‘1~l'~r-]?r| n:'\.rlw i
e Cunre3 CsPbBr; 3asacEMOCTH coctaBa CsPbX; or Poro IIKT = Toyone mpm

Y®-oceemennn. (Cneea Hanpaso:

pasMepa H IRCHTOHHOIO MHKA
CsPbl;, CsPbBr3, CsPbCly)

Puc. 1 — Cxema cuntesa [IKT, ciekTpbl NOTJIOMIEHNS U CHHTE3UPOBAHHBIE HAHOYACTHIIBI
CsPbX3 (X =ClI, Br, 1)

B nanHoil paboTe ¢ MOMONIBIO CHEKTPATBHBIX METOJOB aHATN3a OBLTU MCCIIEOBAHbI
BIUSHUS TajmoreHa X Ha cBoiictBa CsPbX3 xBaHTOBRIX Touek. HaHoyacTuIilbl ObLIN
CUHTE3UPOBAHBI IMYJILCHOHHBIM METOIOM, TJIABHOI 0COOEHHOCTHIO KOTOPOTO SIBISIETCS] CHHTE3
mpu  HEBBICOKMX Temmeparypax. C momomisio QuryopecuienTHoro ananuza (DA) Owbun
MOJTYYCHBI SKCUTOHHBIC TTMKK HAHOYACTHUI] U MX KBaHTOBbIC BeIXOJbl. [IKT cocraBa CsPbBrs3
MOKAa3aJI HaWOOJBIIMA KBAHTOBBIM BBIXOJ (DIIyOPECIICHIIMH, YTO TOBOPHUT O HMX BBICOKOM
doroctabunsHOCTU. [TOMUMO 3TOTO, C MOMOIIBI0 METOAA JMHAMUYECKOTO PACCESHUS CBETa
(APC) obum ompenenensl pazmepsl [IKT. Merog @A mo3BOJSET JUIIL OLIEHUTh KaKWe TIO
pa3MepaMm OyIyT HAaHOYACTHUIIBI, KOrJa B CBOIO ouepens meron JIPC HarmsimHO Mmokas3biBaeT
PE3yJIbTAThI O X pa3Mepax.
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CopOumnoHHoO-xpomaTtorpacunyeckoe onpeaeneHuve eHonoB B Boae

Adanacves A.0.%, [Mooonuna E.A.Y, Xanuna M.A.%, Jlexcnuna M.T 2

Mocrosckuii norumexnuueckuii yuueepcumem (punuan 6 2. Inekmpocmans)

2. Dnekmpocmains

2[ocyoapcmeennblil 2ymanumapHo-mexuono2uyeckutl ynueepcumem, 2. Opexoso-3yeeo
podolina70@mail.ru

Jlis KOHTpOJIA 3a cofep:kaHueM (EHOJIbHBIX COCIMHEHMH B OUYMILEHHBIX CTOYHBIX
Bojmax Ha ypoBHe IIJIK HeoOXoaMMO NIpPUMEHSTh CTAgUI0  IPEIBAPUTEIHLHOTO
KOHILIEHTPUPOBAHUS, KOTOPYIO OCYILECTBIISAIOT € TOMOIIIBIO PA3JIMUHBIX BAPUAHTOB SKCTPAKIIUU
(Hampumep, KUIKOCTHO-KUAKOCTHAS, TBEPI0KUIKOCTHAS ) WU copoumu. J{Jist cCOpOIIMOHHOTO
KOHIIEHTPUPOBaHUS ()EHOJIOB U3 BOJIHBIX PACTBOPOB YA€ BCEIO UCIOJIb3YIOT aKTUBHBIE YN
(AY) pa3nnyHbIX MapoK.

Llesnbt0 HACTOAIIETO MCCIENOBAaHUS SBISIETCS pPa3pabOTKa METOAMKH COPOLMOHHO-
XpoMaTorpaduueckoro onpeaeacHus: eHoa0B B BOJE.

OOmBexThI uccaenoBaHus — (PeHOI, 0-, M-, I-KPE30JIbl KBIN(PUKALUH «X.4.», AKTUBHBIH
yroms (AY) mapku MeKC (TY 2568-302-04838763-2007 DHIIO «Heopranuka» T.0.
OJeKTpocTanb), AaleTOHUTPUI KBaIM(UKALMKU XPOM.Y.; KOHLEHTpanuio (EeHOIOB B
KOHTaKTHBIX pPAacTBOpax ONpPENEIsUIM Ha JKUIAKOCTHOM Xpomarorpade c YP-nerekropom
METOI0M abcotoTHOM rpaxynpoBku. CopOuuio u aecopOuuio (EeHONOB HA aKTUBHOM YIJIe
MeKC ocyiecTBisiiiu M0 METOAMKAM, ONMCAHHBIM paHee; pacdyeT BEIMYMHBI aicopOLuu U
necopO1y, 00paboTKy MOJyYEHHBIX U30TEPM M (PU3MKO-XHMHUYECKUX MapaMeTpoB COPOIUU
IIPOBOAMIIN C IIOMOIIbIO KOMITBIOTEPHBIX MPOTrPamMM.

DKclepUMeHTaIbHO noiydeHo, uto AY MeKC npakTudecku MoJIHOCTBIO cOpOUpyeT
¢deHonpl (BemmuuHa cTeneHu copouuu 95-99 %) B TeueHue 5-6 MUH npu TYpOYJIEHTHOM
NepeMeluBaHiM B CTaTMYECKHX ycIOoBUsAX. Bua usorepm copbumn (heHOIOB COOTBETCTBYET
nzorepmMaM JIeHrMiopa, HayalbHbIE YYacCTKH M30TE€pM aacopOLuu (eHOJIOB M3OTHYTHI, UTO
CBUJIETEJILCTBYET Me30- M MuUKpo-nopuctoctd copoerta AY MeKC. O-kpeson crnocobex
00pa30BbIBaTh BHYTPUMOJIEKYJISIPHBIE BOJIOPOJAHBIE CBSI3U, IIOITOMY €ro COpOLMOHHAs
CHOCOOHOCTh HECKOJIBKO BbIe. [l onucanus nporeccos copounu ¢genonoB Ha AY MeKC
IPUMEHEHbI TeopUsi 00BEMHOTO 3alOJIHEHUSI ITOP U TEOPHsI MOHOMOJIEKYJISIPHON acopOLuu.
Paccuntannple 3HaueHus »HHepruu I['u6Oca CBUIETENBCTBYIOT O CaMOINPOU3BOJIBHOCTU
npoiiecca aacopOiuu henosnos. JecopOinio peHOTOB OCYIIECTBISIIN OMHAPHON CMECHIO BOJa
— arietoHuTpHI ($2=0,8), BoIXOA PeHos1oB cocTaBnsgeT 73-83 % mpu 31I0MPOBAHUU B TEUEHUE
30 mMuH.

PazpabGotana copOuMOHHO-XpoMaTorpaduyeckas METOAMKa OIpeneseHus (eHonaa B
BOZIE: 5 cM° aHANTM3MPYEMOii BOIBI TOMEIIAIOT B EHTPUDYKHYIO MPOOUPKY, TOAKHUCISIOT JI0
pH 3-5, no6asnstot 0,0250 r AY MeKC u nepememmmupatot Ha matgpopme Vortex 5-6 MuH co
ckopocThio 1500 06/MuH, 3aTeM MOJTyYEHHBIN pacTBOp GUIBTPYIOT, AY MOMENIAIOT B KOJIOHKY
U TIPOBOJAT J1ecopOLunio (eHOIOB OMHApHBIM PAacTBOPOM BOZA-allETOHUTPHI B TeueHue 30
MuH. [lomydeHHblii amoaT  XpomarorpadupyroT: TeMmmeparypa TepMmMocTara Ul
xpomarorpadudeckoit kosoHku 40 °C, o6beM BBOIUMON MpOOBI — 2 MKII, MOJBMXKHAA (a3za
(I1®) Bona — aneronutpun ¢p2=0,6-0,8, ckopocts mogaun [1O — 0,3 mMi/MHUH, aHATUTUYECKHE
JUIHBL BoJH 270, 274 HM; KOJIMYECTBEHHOE ONpeseeHne (PeHOIIOB OCYIIECTBIISIIA METOJIOM
abcomoTHONW TpaayupoBku. Pa3zpaboTaHHass MeTOIMKa MO3BOJIIET pa3/iebHO OIpPEAesaTh
denon u xkpe3osl, npeaen ooHapysxkenus 0,1 TTJIK, Bpemst npoBeeHs] eAMHUYHOTO aHATN3a
45-60 MUH, OTHOCHUTEIIbHAS TIOTPEIIHOCTE onpeeneHus ue o6omnee 1,5 %.
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MpumeHeHue UK-cnekTpomMeTpun B N3y4eHUM apoMaTUHECKUX
KOHLEHTPaTOB CpeaAHeAUCTUNNATHbLIX ppaKuumn

Babunuesa M.B.L, Kapnyxun A.K1? Ilyooskuna C. AL, Penuna A.C., 3anosun U.IO.*
L Cpeonesoncckuii nayuno-uccredosamenscxuii uncmumym no negpmenepepabomrey,
2. Hosoxytiovluesck,

2Camapckuil 2ocyoapcmeennblii mexuuyeckutl ynusepcumem, 2. Camapa
babintsevamv@sni.rosneft.ru

B cBsA3M CcO CHM)KEHMEM 3allacoB «TPaJULUOHHOW» He(dTH, nepepabaTbIBaeMOMH
6onpmmHCTBOM OoTeyecTBeHHBIX HII3, Bo3pacTaeT moTpeOHOCTh B pa3paboTKe COBPEMEHHBIX
TEXHOJIOTUH, IPeyCMaTPUBAIOIINX BOBJIECUCHHUE B IPOLIECC allbTEPHATUBHOTO ChIpbs (AC) —
TsoKenass He(Th/IPUPOAHBIE OUTYM CO 3HAYUTEIBHBIM  COJAEPKAHHEM  CMOJIHCTO-
acanprenoBbixX BemiecTB (CAB) u rerepoaTomubix coequnenuii ('OCT 31378-2009. «HedTs.
O6mue TexHuyeckue ycioBus»). OpHako mepepaborka AC  HeBo3MOXkHaA  Oe3
IpeBapUTEIbHON OLIEHKH COBMECTUMOCTH C OCHOBHBIM CHIPbEBBIM ITOTOKOM.

AKTyalbHOCTh KOMIUIEKCHBIX MCCIIEOBAHUM, HANPaBJIECHHBIX Ha U3YYEHHUE COCTaBa U
cBoiictB AC, a Takke XMMHYECKOI'O COCTaBa CpeAHENUCTWUIATHBIX ¢pakuuit (CHD),
BblieneHHbIX U3 AC, oueBuaHa. Pe3ynbTaThl JeTalbHBIX HCCIEAOBAHUN C IMPUBJICUECHUEM
CHEKTPAJIbHBIX METOJOB BaXXKHbl M HEOOXOJUMBI Uil pa3pabOTKM HMHHOBAIIMOHHBIX
TEXHUUYECKUX PEUICHUH palliOHaIbHOIO UCIOJB30BAaHUS TSHKEJIOr0 YIJIEBOJAOPOJHOTO ChIPhsS €
LEJIBIO OJyYEeHUsI KOHKYPEHTOCIIOCOOHBIX HEPTENPOAYKTOB.

B Hacrosiem gokiajie paccCMOTPEH TOJIbKO BOIIPOC COMOCTAaBUTEIBHOIO UCCIIEI0BAHUS
apOMaTUYECKUX KOHLEHTpaToB, noiyuyeHHbIX u3 CHA® tpaauumonHoit Heptu - OO6p. 1
(KporoBckoe MecTopokieHue) U cBepxTskenod Heptu - OOp. 2 (Tarynsckoe
mectoposaenue) merogom MK-cnekrpomerpun.

Ha anmapare APH-2 mnpoBenu @pakuuoHupoBaHUE UCCIENyEeMbIX HepTel ¢
BbIJIETICHHEM cpenHequcTIsATHOU (pakiuu (CLD) 200-360°C.

OOBEeKTHI HCCIIeI0BaHUS — APOMATUYECKUE KOHIIEHTPATHI MOJIyYaliy IyTEM pa3zesieHus
CAD wmerogoM KOJOHOYHOU KMIKOCTHO-aAcopOIuoHHOM Xpomatorpapuu (OKAX) Ha
akTuBUpoBaHHOM cuimkarene mapku ACK. I'panuna mexnay napadguHo-HAQTEHOBBIMU U
apoOMaTUYEeCKUMHU  YIJIEBOJOPOJIAaMH  yCTaHaBIMBajach IO 3HadyeHUI0 Kod(dduuuenra
npenomsieHus. K JerkuM MOHOIMKIMYECKMM apoMaTHuecKuM yrieojoponaM (MAY)
OTHOCWIN YTJIEBOAOPO bl ¢ Koddduimentom npenomiienus 1,4900-1,5300. Mudpakpacusie
cnektpsl (MKC) MAY nonydens! Ha UK-®ypse ciekrpomerpe ®CM-1201 B nnanazone 400-
1700 cmt. O6pasusr Hanocuich Ha TmacTuEbl n3 KBr B Bue miénku. Pacmmdposka UKC
OPOBOJWIACH HA OCHOBAaHMM JIMTEPATYPHBIX JAHHBIX M C HCIOJb30BaHUEM TaOIMIL
XapaKTepUCTUUECKUX TOJI0C MOTIOLICHHUS.

IIpoBeieHHOE CpaBHUTENBHOE U3YyUEHHE CTPYKTYphl apOMaTHUECKUX KOHLEHTPATOB
T0Ka3ao0, 4To B HHTepBane gacToT 400-1700 cM™, apoMaTidecKue KOHIIEHTPATHI OTIHYAIOTCS
10 KOJIMYECTBY 3aMELICHHBIX, JUIMHE LIEMIOYKH U 10 CTETIEHHU pa3BEeTBICHHOCTH. MccnenoBanus
NPOJIOIDKAIOTCS W HEOOXOAMMBI JUISl TPUHATHS TEXHHKO-DKOHOMHUYECKHX PEUICHUH Mph
IUTAHUPOBAHUU MIPOM3BOJICTBA IIPH MEPEPabOTKE CMECEBOTO CHIPHSI.
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AHanus peanbHbIX 06BLEKTOB Ha coAepXaHue roKo3bl
C ucnonb3oBaHueM HaHokomno3suta NMMM-Ag°

bpacuna C.K., 'aspunenxo H.A., Capanuuna H.B., I aspunenxo M.A.
Tomckuii cocyoapcmeennwiii yrusepcumem, 2. Tomck
gavrilenko@mail.tsu.ru

OnHUM W3 aKTyalbHBIX HANpaBJICHUH aHAIMTHYECKOW XMMHUU SIBISIETCS pazpaboTka
MPOCTHIX HEMHBA3UBHBIX METOJIOB JIJIS MOHUTOPUHTA YPOBHSI TIFOKO3bI B OPraHU3ME YETIOBEKa.
Cpenu pa3iIn4HbIX METOOB OINPEAEIEHMS TJIIOKO3bl HanOOJIbIlIEEe PACIPOCTPAHEHNE MTOJTYYHIT
[JIFOKO300KCHU/IA3bIil METOJI, OTJIMYAIOLIUINCS BBICOKOM  CHEIM(PUUYHOCTbIO, U B OCHOBE
KOTOPOTO JIKHUT PEAKIMS OKUCIICHUS TIFOKO3BI O] AEUCTBUEM (pepMeHTa TIII0KO300KCHa3bl
0 TIIOKOHOBOM KHCJIOTHI C o0Opa3oBaHuEM IMepokcuaa Bojopona. g omnpenencHus
BBIIEJIMBIIETOCS. TEPOKCUIA BOJOPOAA MCHOIb3YIOT OKHCIHUTEIbHO-BOCCTAHOBUTEIBHbBIE
peaKkuu ¢ pa3IMYHBIMH peareHTaMu, KaTalu3upyemble nepokcuaa3on. B mocnennee Bpems
0oJbIIOE BHUMAHUE YJIEISIeTCs MCIONb30BAaHUIO B KAaueCTBE XPOMOIEHHOI'O areHTa
HaHouactuil cepebpa (HU Ag), 3to oOycnoBieHo HamuuyueMm 3¢ @deKkTa MOBEPXHOCTHOTO
wiasMoHHoro pesonanca (IIIIP) u mepokcuna3ononoOHON aKTUBHOCTH, 4YTO I103BOJISIET
OTKa3aThCs OT MCHOJIb30BaHUS MEPOKCHUIA3bl JJIsl YIPOIICHUS M CHIDKEHUS CTOMMOCTH
aHayin3a. M3BecTHO 0OJIbIIOE KOJMYECTBO UCCIIEI0BAHUM, B KOTOPBIX ONPEEIIEHUE TIII0KO3bI
npu ydyactuu HY Ag mpoBonar, uMMOOMIN3Yys HaHOYacTHIBI B TBepAylo (asy. Hamu B
KauecTBe TBepAoro Hocutens u cradunuzaropa HY cepeOpa Obuia wucmoib3oBaHa
nosmmMetakpuinarias mMatpuna (IIMM). Cuate3 HanowacTuil cepebpa B [IMM mnpoBoawin
TEPMHYECKAM BOCCTAHOBJIICHUEM B TEUEHHE S5 MHUHYT IMpU TEMIIEpAType 140 °C
MpeBapuTeIbHO UMMOOMIM30BAHHBIX MOHOB cepedpa MyTeM HX JIKCTPaKIMH M3 pacTBOpa
AgNO3 xonnenTparuu 5-10™* Mons/n B Tedenne 1-3 MUHYT.

Onpejienenye TIMOKO3bl C HcHonb3oBanueM IIMM-AgQ® mpoBoaumu 1mo cxeme,
MpEJICTaBICHHON Ha PHCYHKE, B JIBa 3Tala: Ha IEpBOM JTale K aHaIU3UpyeMol mpode
N00aBIISIM TIFOKO300KCH/1a3y, HAa BTOPOM 3Tare B pacTBOPHI JOOABIISUIM alleTaTHbIN Oydep u
omyckanu obpasisl [IMM-AQP. Tlpenen obHapyKeHHS B 3aBUCHMOCTH OT TEMIIEPaTyphl U
BpeMenu koHTakTa [IMM-Ag® ¢ ananusupyembiM pactBopom coctapiser 0,01 — 0,09 Mmons/m,
YTO TO3BOJISIET MCHOJIb30BaTh HAHOKOMIIO3UT JUISI ONPEAETICHUS COJEp>KaHUs TIIFOKO3bl HE

TOJIBKO B KPOBH, a4 TAKXKC B MOYC U CIIFOHC YCIIOBCKaA.
Ags
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Paboma evinonnena npu ¢punarcosoti noodepoicke epanma PH® Ne 22-23-00590.
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AKcnpecc-TexHonorum o6HapyxeHus B3pbIiBYaTbIX BellecTB

bypaxoe U.A., bypskos T.H.

Hayuno-uccreoosamenvckuii mexnonoeuweckuii uncmumym um. A.I11. Anexcanoposa,
2. Cocnoswiti bop

buryakovia@gmail.com

Onucansl TUMIUYHBIC OOBEKTHI OOHapyXKEHHS JKCIIPECC-TEXHOJIOTUSIMU
WHCTPYMEHTAIILHOTO aHAN3a — CIIJBbI/MUKPOYACTHUIIHI B3PHIBUATHIX BEIIECTB HA PA3TMYHBIX
MOBEPXHOCTSAX MUJIM UX Mapbl B BO3yXe, KaK MPU3HAKU IPUCYTCTBUS B3PBIBHBIX YCTPONCTB WU
3apsiIoB  B3pbIBUATHIX BemlecTB. [IpoBeneH aHanu3 W COMOCTaBJIEHUE OCHOBHBIX
AQHAIUTUYECKUX M  OKCIUTYyaTallMOHHBIX XapaKTEepPUCTUK MpH OOHApyXKEHHH MapoB,
CJIETOB/MUKPOUYACTHI] K MAKPOKOJINYIECTB B3PHIBYATHIX BEIIECCTB:

— JHUCTAHIMOHHBIX  JIA3€PHBIX  CHEKTPOCKONMUYECKUX  TEXHOJIOTHM  (J1a3epHoit
abcopOuroHHONW HH(paKpacHOW CHEKTPOCKOINUHU, CHEKTPOCKOMUU KOMOWHAIMOHHOTO
paccesiHMsl, CIIEKTPOCKOIUK JiazepHoW  (oTtodparmeHTanmu / 1a3epHO-UHIYIUPOBAHHOM
GryopecieHIuH, Ja3epHO-UCKPOBOM 3IMUCCUOHHON CIIEKTPOCKOIMH M UX KOMOMHAIHIA);

— CHEKTPOMETPHH HMOHHOM MOJBMXKHOCTU (BPEMSIIIPOJIETHON U acHUpalluOHHON
CIIEKTPOMETPUHU MOHHOW TTOJABUKHOCTH, CIIEKTPOMETPHUH MPUPAIICHUSI MOHHOM IO IBUYKHOCTH,
TaHJIEMHBIX U THOPHIHBIX TEXHOJIOTHI HA UX OCHOBE);

— BBICOKOCKOPOCTHOH  ra3oBoil  Xxpomarorpaduu Ha OCHOBE KANWUISPHBIX,
MOJIMKATTMJUISIPHBIX M HACAIOYHBIX KOJIOHOK;

— ONTHUYECKUX  XUMHUYECKMX  TEXHOJIOTMM  Ha  OCHOBE  (IyOpECUCHIINH,
XEMHJIIOMUHECLICHIIUY,  TOBEPXHOCTHO-YCHJIEHHOTO  KOMOWHAIMOHHOTO  paccesHus,
MOBEPXHOCTHOTO TUIA3MOHHOTO PE30HAHCA, BOJHOBOJHBIX (D (EKTOB, KOJIOPUMETPHUH;

— DJIEKTPUYECKHX  (METaUI-OKCHIHBIX,  OPraHMYEeCKUX  MOJYIPOBOJHUKOBBIX,
JUAIEKTPUIECKOM MPOHUIIAEMOCTH, OTITORJIEKTPOHHBIX), AIEKTPOXUMUYECKHX,
TEPMOMETPUUYECKHUX CEHCOPOB;

— MAacC-4yBCTBHUTEIIbHBIX CEHCOPHBIX TEXHOJIOTHI.
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PeHTreHoabcopOLUMOHHOE oboraleHme MUHepanbLHOro Cblpbs

Tocanos A./]., JIykvsanuenxo E.M.
AO «H1] Bypesecmunuxy, . Cankm-Ilemepoype

[Touck 3hpexTHBHOTO METOIa 00OTAIIECHHUS CHIPHS SIBIIIETCS BAKHOHN CTpaTErHIeCKON 3amaucit
pa3BUTHUS TOPHO-00OTATUTENHHBIX PEANPUATHI. biaromapst cpaBHUTENBHON MPOCTOTE peaTn3allii U
npopabOTaHHOCTH TEOpUH Bce OOJblliee  paclpoOCTpaHEHWE Ha IMpakTHKE MpHoOpeTaeT
PEHTTeH0a0COPOIIMOHHBII METO/I, OCHOBAaHHBIN Ha Pa3IMdnN OCIA0IECHNS PEHTT€HOBCKOTO M3ITy9IeHUS
OTJIENBHBIMH (pparMeHTaMH UCCIIETyeMOT0 O0bEKTa.

[Mpunnun neicTBus peHTreHOaOCOPOLUUOHHOrO 000pYIOBAaHUS 3aKIIOYAETCS B CICTYIOLIEM:
KYCKH pyJbl C IOMOUIbIO BHOPOMMTATENS MOAAIOTCS Ha TPAaHCIIOPTUPOBOYHBIM MEXaHU3M H Jaliee B
30HY M3MEpPEHHs, PEHTIT€HOBCKOE HM3IIyYeHUE MPOCBEUYMBAET 00pa3el] M PETUCTPUPYETCS AETEKTOPOM
n3nydeHus. [Ipm 3ToM HEpaBHOMEPHOCTHb OCHAONCHHS HM3IYUYCHHUS, OMPEACISIONIAsACcS XUMUYECKUM
COCTaBOM MpOObI, TMO3BOJsET CHOPMUPOBATH KOHTPACTHBIE Yy4YacTKH Ha  oOHU(pPOBaHHOM
peHTreHorpadnIecKoM H300paKEHIH KycKa MOpoIbl. PacueT ruromiaaeit ”HTepecyonmx KOHTPACTHRIX
30H MO OTHOIICHHWIO K OOIIeH IUIOmaAu HCCIeAyeMOro KycKa IMOpPOIbI MO3BOJISET CHOPMUPOBATH
npu3Hak pazzgeneHus. [anee cuctema ympapieHHss 00OpYJOBaHHsI COTJIACHO YCTaHOBICHHOMY
MIPU3HAKY pa3JIeNIeHHUs TOPOJIBI pa3/eNieT MaTeprall Ha TEXHOJIOTHYECKHE TPOAYKThI: KOHIIEHTPATHI U
XBOCTEI.

VHTEHCHBHOCTD IMydYKa PEHTICHOBCKOTO HM3IYYEHHUS TOCNE IMPOXOXKICHHUS CIOS BEIECTBa
tosmuHol O onuceiBaeTcst 3akonoM Byrepa-JlamGepra-bepa:

14 (E) =I5 (E) - e #(E)d

rae:  |d(E) — mHTeHCHBHOCTD M3TyUeHHMS, IPOLIC/IIIETO Yepe3 OOBEKT;
Io(E) — ”HTEHCUBHOCTH M3ITyYeHUs, TaJAI0IETO HAa OOBEKT;
WE) — xoddhdunment ocmabreHus H3TydeHUs, 3aBUCSIIIANA OT aTOMHOTO
HOMepa BemecTBa (Z) u saepruu uznydeans (E);
d — TonmuHa 00BEKTA.

PesynpraTroMm u3MepeHus MaTepuaja Ha ammnapaType pPEeHTreHOAaOCOpOLMOHHOIO MeEToAa
SBJISIETCS. PEHTICHOBCKHI CHUMOK (pEHTI'€HOrpaMMa), KOTOPbIii 00padaThiBaeTcs 1O CHEIHaIbHOMY
anroput™my. [lomydeHHbIE JaHHBIE OIUQPOBHIBAIOTCS, TEPEBOAATCS B TpauuecKuid BUA U
00pabaThIBalOTCSl MPOrpaMMHBIM oOecrieueHneM. [ ydera reoMeTpUuecKuX YCIOBHH U3MEPEHHS U
CHIDKCHHS BJIMSHUS Pa3M4Yuii B KPYNHOCTH KYCKOB MOXET OBITh HCIOJB30BAHO OTHOIIEHHUE
pe3yIbTaTOB M3MEPEHUH WHTEHCHBHOCTU MPOMICANIEr0 W3NYyYeHHsl B JBYX KaHAlaX pPETUCTPAIINH:
KaHaJle HU3KUX SHEPrui U KaHaJle BEICOKMX YHEPIUH, a TaK jK€ TeXHOJOTHs JIa3epHON TPUAHTYJIISIIHY.
Hcnonb30BaHNE  BBICOKOZHEPTMYHOTO  PEHTICHOBCKOIO  H3IYYEHUS 00ECHEeYMBAET  BBICOKYIO
MPOHHUKAIONIYIO CIIOCOOHOCTh METO/a, OJHAKO TPU 3TOM KYCKH DPYABl C HHU3KOW OCIa0Istoniei
CIOCOOHOCTBIO Ha PEHTTCHOBCKOM CHHMKE CTAaHOBSTCSI HEBUIMMBIMH, YTO 3aTPyIHSICT HACTPOUKY
pas3zienuTeNbHON CHCTeMBI cenapartopa. Mcmonp3oBaHne HU3KOPHEPTETHYHOTO M3JIyYeHHS MO3BOJISET
XOPOIIO BUAETh KOHTYPBI KYCKOB, OJJHAKO 3TO M3JIy4YECHHE XapaKTEepHU3yeTCsh HU3KOW MPOHUKAIOIIEH
CHOCOOHOCTRIO. Vcronb3oBaHUe DHEPTUH B JIBYX JTUANa30HaX IMO3BOJISIET MOBBICUTH CEJICKTUBHOCTH
METO/a U caenaTh 0oJiee 3aMETHBIM I'PaHHIIBI MUHEPAIOB B COCTABE KycKa. PeHTreHoonTHueckas cxema
cermaparopa NnpHu KOTOPOH MCTOYHHMK MEPBUYHOTO PEHTI'€HOBCKOTO M3IYUYECHHUS! H AETEKTOP-IPUEMHHUK
W3JTYYEHUS] PACIIONIOKECHbI Ha MPOTHUBOIMOJIOKHBIX CTOPOHAX IO3BOJISIET OIEHUTH COJIEPKAHUE
MOJIE3HOTO KOMIIOHEHTa BO BCEM 00beMe KycCKa.

[IpenmymiectBa perTrenoadcopOoroHnbix cenapatopoB AO «ML «bypeBecTHHK»:

° BBICOKAA CCJIICKTUBHOCTL pa3JiCJICHUS IPOAYKTOB

° BBICOKAs KOHIWIIMA KOHILICHTPATA,

° CPaBHUTCIIBHO HU3KHME SKCIIYaTallUOHHBIC 3aTPATHI,
[ ]

OTCYTCTBUC BJIMAHUA HAa OKPYKAIOIIYIO CPCIaY.
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OueHKa paBHOBECHOCTU MoAesnu 3MeKTPOoTepMUUYeCcKoro
MUKpoABUraTesns

Topoyukos B.U., [llanaii B.B.
OmcKutl 20cyoapcmeeHtblil mexnuyeckutl ynusepcumem, 2. Omck
vigorbunkov@list.ru

Oco6EeHHOCTBIO KOHCTPYKLIUU KOPPEKTUPYIOLIUX AIIEKTPOTEPMHUUECKHUX
mukpoasuratene (OTMJ]) kocmudeckux ammaparoB [1] siBiasieTcss HEOOMBIION 3aMKHYTHINA
00BbeM, 3aIllONHEHHBIM IUIa3MOM, OOTEKaeMOM ITOTOKOM XOJIOZHOIO ras3a, CO CTEHKaMHu
HENPO3pAauYHbIMU IS ONTHUYECKOro U3Iy4yeHHs. PaBHOBECHOCTH IJ1a3Mbl MOXKET OBITh
HapylIeHa B pe3y/bTaTe OTTOKA YACTHIl BMECTE C BBITSDKKOM IUIa3Mbl U3 30HBI paspsia B
mpolecce npoayBa padouero rasa. Mccienys miaa3Mmy IyroBOro paspsifia B aproHe BBICOKOTO
JTaBJICHUsI, HEKOTOPbIE aBTOPhl OTMEYAIOT, YTO JaKe€ IPHU BHICOKOM 3HAYEHMH KOHLIEHTPALUU
371eKTpoHOB Ne = 3.0x10™ cm®, mmasma Moxer GBITh He paBHOBecHOM. TeM He MeHee, i
OOJBIIMHCTBA  HCIOJIB3YEMBIX  IUIa3MEHHBIX  MCTOYHMKOB Ha  OCHOBE  CBOOOJHO
PaCHIMPSIONINXCS UMITYJIBCHBIX Pa3psAoB JUATHOCTHUKA UCCIIETyeMOM TIa3Mbl MPOBOJIUTCS B
pamMKax Mojenu, ONU3KOH COCTOSHHUIO JIOKAIBHOTO TepMmuueckoro pasHoBecus (JITP).
[ToaToMy MPaBOMOYHOCTh MPUMEHEHHUS TAaKON MOJENU K OLEHKE COCTOsHUS Tuiasmbl DTM]]
TpeOyeT MOATBEPKACHUS.

[Ipu onpeneneHn KUHETUYECKUX MTapaMeTPOB MOTOKA aproHa B AEMOHCTPALMOHHON
mozenn OTM/I, MmeTrogamMu SMHUCCUOHHOM CIEKTPOCKONHUH B MIPUOIMKEHUU JIOKAJILHOTO
TEPMHUYECKOTO paBHOBECHs ObLjIa MOJIYYeHO 3HAYCHHE AIEKTPOHHON TeMmepaTypsl Te = 6725
+740° K [2]. Peructpaiusi CnekTpoB IPOBOIUIIACH C HCTIOIB30BaHUEM CIIEKTpOMETpa «Ava-
Spec-ULS204L-5-RM» gepe3 cormio JeMOHCTPAIIMOHHON MOJIETH TP padoTe
MHKpOJBHTaTENs Iy padouem gasinernu Par =101.3x10° ITa, manpskerany mutanus 19 B,
Toke 3A M yaenbHOM pacxoje aprona 5x1072 I'/c.

B xozie u3yudeHus crekTpoB ra3opa3psAHOM I1a3Mbl B TOTOKE MHEPTHOIO raza aproHa
ObUT OOHAPYXKEH CIIEKTP MOJIEKYJbI N2, pacrosiokeHHbIN B osioce oT A = 330 um g0 A = 337
HM. B HeM 3apeructpupoBaHO MPUCYTCTBUE TPEX Y3KUX JIMHUN U3TyUYEHHUS aToMa aproHa (Ipu
A = 331,5 um; A2 = 333,5 am; Az = 335,9 HM) HeOoabImION WHTEHCHBHOCTH. Mcxoms u3
M3BECTHBIX (PAaKTOB MPUCYTCTBUS a30Ta B cpejie aproHa (He meHee 2 %), HAJIUYUE B CIEKTpPE
paspsaga Mousiekys azota N2 He BbI3bIBaeT cOMHeHMs. [loaToMy ykazaHHas cHeKTpajbHas
oJioca Obljla OTHECEHA K BPAIIATEIbHON CTPYKTYpE CIEKTPA U3ITyYEHHs TTOJIO0CH 2* CHCTEMBI
nepexonos C°I1,—B3[ly momekynst Np. ITo HHTEHCHBHOCTH BpAIIATENbHOH CTPYKTYpBI
cnektpa 3toro auanasona (330-337) HM Obla IpoBeleHa OLEHKAa TeMIlepaTypbl, KOTOpas
oKasasach paBHo# Trot = (6-7) x10° K. HaiiieHHas TeMIepaTypa MOkeT OTHOCHTBCS K Ta30BOM
TEMIEpaType aproHa, B KOTOPOM IPHUCYTCTBYET HE3HAYUTeNbHas A0js a3ora. [lomyueHHas
TEMIEpaTypa ra3a IMPAaKTHUYECKH COBIAJAET C BEIMYMHOM DIIEKTPOHHON TEMIEPATyphl
aproHoBOl TiasMbl Te = 6725 +£740° K, monmydeHHOW ¢ MOMOINIBIO «OOJBIIMAHOBCKOM
OKCHIOHEHTHI», Onarojaps uYeMy MOXHO YTBEpXkJaTh O COCTOSIHUM MOJETH aproHOBOU
razopazpsagHoi miasmel OTM/I, Kak O COCTOSHUH JIOKAJIbHOI'O TEPMUYECKOIO PAaBHOBECHS
(JITP).

bubnuoepaguueckue ccolnku
1. AptioxoB FO.A., KmtomaukoB B.FO. PakeTHple aBuratenu uisi MaiblX KOCMHYECKHX
anmapatos// KocmonaBTrka u pakeroctpoenue. 3 (120) 2021 r. ¢ 143-159.
2. Gorbunkov V., Grinevich V.A., Shalay V.V. Optical radiation of the plasma flow in an arcjet
thruster// Proceedings of SPIE 11322, XIV International Conference on Pulsed Lasers and
Lasers Applications, 113222T (11 December 2019); doi:101117/122550610.
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K Bonpocy 06 nHanKauum MUKponpmumMmeceu B afieMeHTHOM cpTope

I'pomos O.b., Ympobun JI.B.
AO «BHUUHMY, 2. Mocksa,
OIBGromov@bochvar.ru

s monmydenusi rekcadropuia ypaHa B TPOMBIIUIEHHOM OO0BEME MPUMEHSIOT
aneMeHTHbI  ¢rop. Jlo HemaBHero BpeMEeHHM 4YHMCTOTa (TOpa BIIOJIHE YIOBIIETBOpSUIA
NOTPeOHOCTSIM KOHBEPCHOHHOTO MpPoH3BOJCTBa. OCHOBHAs MPHUMECh - (TOPOBOAOPOJ, - HE
OKa3bIBACT BIUSHUS HA NIOJyYEHHUE MTPOYyKTa HOPMUPYEMOT0 KauecTBa. [[iist mpeoTBpaiieHus
nonananus B UFe pyiHBIX IpuMecel NCIIOIb3YIOT YNCTOE ChIPBE, a 3aTeM UFs qoounimaior ot
npuMeceii, oopasyronux jgeryane propuasl - SiFs, POF3, MoFs, CrO2F2 u ap., - ¢ mOMOIIEI0
pa3IMYHBIX METOAOB, HANPUMEp, «TpeHUpoBKa» éMkocten ¢ UFe, ouncTuTenbHbIM Kackam u
Ap.

OnHako, B CBS3M C YXecTOUeHHEeM TpeOoBaHUi 1o coaepkanuto nmpumeceir B UFe,
MOCTYMNAIOIIEeTO JUTSE paszzeneHus H30TOIOB ypaHa Ha COBPEMEHHBIX
BBICOKOIIPOM3BOIMTENIBHBIX, HO W 00Jee «Kampu3HbIx», Ta3oBbIX MeHTpudyrax (I'LD),
nosrydaeMslii B Hactosiiee Bpems UFg cyOnrmaTHOro mpon3BoAcTBa epectani ya0BIETBOPSATh
M0 COACPKAHUIO HEKOTOPHIX MpuMeced. K TakuMm mpumecsiMm OTHOCSITCS COEAUMHEHUs a30Ta,
coJiep>kaHue KOTOPOTo B HACTOsIIIIEE BPeMsl He JJOJKHO MPEBBIIATh 5 PPM, a B JanbHelmeM 1
ppm (0,0001 %). Kak npeamnomnaraercs, B cpene dyieMeHTHoro (Gropa u rekcadropuaa ypana
a30T MOkeT 00pa3oBbIBaTh Jeryune coenunenus, Takue kak NOF, NO2F, NOF3s, NF3, o6pazys
¢ UFs u HF ammykTst cocraBa NOxF-UFs 1 NOxF-nHF, ocaxmaemsie npu necyomumarmm UFs.
B npornecce ucnapenus UFs mpu 80 — 100 °C aamykTsl pa3naratorcsi, ¥ HUTpO(QTOpUIbI BMECTE
¢ notokoM UFs monanatot B kackay ['1l, ocaxknaroTcst Ha BHYTPEHHUX TTOBEPXHOCTSIX U BEIIYT
K HapYUICHHUIO UX PaOOTHI BIUIOTH 10 OCTAaHOBKH.

Ecmn tBEpmoe chIpp€ W Tpoune HEOOXOJAMMBIE pPEareHThl Tepen MPUMEHEHHUEM
aHAJTM3UPYIOT HA COJIEpXKaHKUEe a30Ta C MOMOUIbI0 pazpaboTaHHbIXx MeTonuk ot 0,00005 % u
BhINIE, TO B mporecce nmonyuenust F2 u UFs, mpoBeneHne aHanmsa ¢ MCIOI30BAaHUEM STUX
METOAMK MPAKTUYECKH HEBO3MOKHO.

Jlyis omepaTMBHOTO KOHTPOJIS MPOU3BOJCTBEHHOrO Ipoliecca Tpedyercs sKcIpecc-
aHaJIN3 dJIEMEHTHOTO GTopa U rekcapTopuaa ypaHa Ha CoAep)KaHHe a30THBIX COSIMHEHUHN —
okcuabl 1 HUTpopTOpHuabl. 1 Takoi skcripecc-aHanu3 (Bblaaya pe3ysibrara He 0osiee ueM uepes
OJIMH dYac, a Jiydlie B pexume ONn-line), mo-BuauMomy, BO3MOXKHO pa3paboTaTh TOJIBKO C
MPUMEHEHUEM CIIEKTPAIIbHBIX METOJIOB.

Bot nosToMy MbI 1 oOpaiiaemcsi K CTOJIb COJUAHOMY COOOIIECTBY CIIEKTPAIMCTOB 3a
MOMOILBIO.

Heo6xomumo mnpeaynpeauTs NMOTCHIMAIBHBIX pa3padOTUYMKOB METOA, YTO CPEIbl
dTopa u cMecu GTOPUIHBIX TA30B TPeOyeT CHEeHATbHBIX 3HAHUN U HABBIKOB Pa0OTHI, 2 OUEHb
BBICOKAsl XUMHUYeCKasi aKTUBHOCTh (PTOPUIHBIX coenuHeHud, B T.4. mpu 80 — 120 °C u npu
1000 °C, monpa3zymeBaeT NpuMeHEHHE KOPPOZHOHHOCTOMKUX KOHCTPYKIIMOHHBIX MaTepHAJIOB
(u3 metayuios 3to Ni, Cu, Au, criercruiaBsi).

Bompock! B3auMoIeiCTBUS TIpe/jiaraeM pemath B pabodyeM mopsake.

Kontaktel: T. MockBa, yin. PoroBa, n. 5A, AO «BHUMHM», nHau-k otaena
Yrpooun J[.B. E-mail: DVUtrobin@bochvar.ru, ten. +7 499 190 8999 no6. 8268;
wi Beq. Hay4d. coTp. ['pomos O.B. E-mail: OIBGromov@bochvar.ru, ten. +7 906 098 3169.
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MUccnegoBaHume 3aneMeHTHOro coctaBa no4vs n pacteHnn CagoHo-
YHanbckon kotnoBuHbl metogamm A3C-UCIT n MC-UCTT

I'pomax U.H., Jlocaokun /[.H., I'onybes @.B., Konomos B.I1.

Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccuiickot
axademuu Hayk ('lEOXHU PAH), 2. Mocksa

gnom.motl@bk.ru

B pesynprare no0bYM M 0OOTAlICHUS MOJUMETALUIMYECKUX pyl B ropHoil Oceruun
00pa3yroTcsi Opeoiibl pacCerBaHUs DJIEMEHTOB M MPOMCXOAUT 3arpsi3HEHUE OKPYKAIOIIUX
tepputopuii (Pb, Zn, Cd, Cu, Ni, As u np.). Hakomenue u Murpamusi psjaa dJIEMEHTOB B
cucreme mnouBa-pactenure mpesbimaet [IJIK. BpisBiaeHue pacTeHUMil KOHIIEHTPATOPOB M
TUIIEPKOHLEHTPATOPOB 3JIEMEHTOB B MECTaX PYAHBIX U TEXHOICHHBIX aHOMAJIUl — OJHA U3
BaXHEHIIINX 33724 TEOXUMUYECKOM 9KOJIOTUN PACTCHHI.

Metogom ADC-UCIT u MC-UCII nposenensl uccienopanuss 30 BUJIOB pacTeHUH,
pacTylmIMX HEMOCPEICTBEHHOM ONM30CTH K XBOCTOXPAHHWIHMILY M COOTBETCTBYIOIIMX
MPUKOPHEBBIX TPOO TMOYB Kakaoro Buaa pacteHuid. OmpeneneHuss NPOBOAUIUCH Ha
cnekrpomerpax ICAP-6500 Duo u XSeries2 (Thermo Scientific).

ITpo6sr mouB (1-3 1) u nuctheB (1-3 r.) OBUIM BBICYHICHBI U TOMOT€HH3HUPOBAHBI B

suopomenbauiie HK40 (Breitlander) ¢ kopyH1oBO TrapHUTYPOH.
Pa3paboTanbl METOAMKU OTKPBITOTO KUCIOTHOTO Pa3NiosKeHuUs 7S OYB [ 1 | © MUKPOBOIHOBOTO
KHCJIOTHOTO Pa3IoXKeHHUs pacTUTeIbHOro Marepuana B cucreme MARS 5 (CEM Corp., CIIIA)
JUIs pacTeHuid. AHamu3upyemas Macca coctaBisia 50 mr gyt mouBsl M 250 Mr s
pactuTenbHOTO Marepuana. ['pagyupoBka mpubopa MpoBOAMIACH MO CEPTUPHUIMPOBAHHBIM
BOIHBIM pactBopoM ¢upm High-Purity standards, Merck. IIpaBuibHOCTh MOTYYEHHBIX
pe3yJbTaTOB MOJTBEPIKIEHA COMOCTaBIeHUEM pe3ysibTaToB aHanu3a merogamu MCII-ADC u
NCII-ADC cranpaptHeix o6pas3noB Tp-1 TtpaBocmech nyroBas u (CO) kapOoHaTHO-
CHWJIMKATHBIX pPbIXJIbIX oTioxkeHuil CI'XM-1. IlpencraBrneHbl U OOCYyX IE€HBI MOTYYEHHbIE
pE3yJIbTaTHI.

bubnuoepaguueckue ccoliku
1. B. II. Konoros, A. B. Xunkuna, B. . Hlupoxora, H. H. loraakun, 1. H. I'pomsixk, /1. H.
Horaaxun, A. M. 3e16unckuii, /I.A. Tropun. HoBblif moaxoa kK MUHepanu3alnuu o0pas3ioB B
OTKPBITOW CHUCTEME JUIs aHAIM3a Ie0JIOTHYECKUX 00pa3lioB METOJOM MacC-CIEKTPOMETPUHU C
MHIYKTUBHO CBSI3aHHOM IUIA3MOW C YJIYYIIEHHBIMH METPOJOTMYECKHUMHU XAPAKTEPUCTUKAMU
//KypH. anammtrdeckoit xumun. 2020. Tom 75, Ne 5, ¢. 394-407.
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CneKTpanbHbI/ aHanNu3 peanbHbIX 00HLEKTOB HedhpTef00ObIuN,
HedTenepepaboTku u HehTEXMMUMN

Banoszuna MUY, Kapnyxun AK1? babunyesa M.B. L 3anosun UIO.2

L Cpeonesonaccruii nayuno-uccredoeamenvcxuii uncmumym no negpmenepepabome,
2. Hosoxyrtioviuesck

2Camapckuil 2ocyoapcmeennblii mexuuyeckutl ynusepcumem, 2. Camapa
zanozinaii@sni.rosneft.ru

B naHHOM poknane mpencTaBieH MHUHH-0030p 0 aHAIU3y peabHbIX OOBEKTOB —
pearenThl HeTemoObun/HedTeepepadoTK, HEPTIHOE CHIPHE, TEXHOJIOTHUECKUE MMOTOKH U
roToBas MPOAYKLUS NpeAnpusITuil HedrenepepaboTKH M HePTeXUMMUHU, C IPUMEHEHHEM
METO/I0B AHAJIUTUYECKON CIIEKTPOCKOIIUH.

YeTko cienyst TEXHOJIOTHYECKOH LIETIOUKH U psy OOBbEKTOB MCCIEIOBAHUS - OT ChIPOi
HETH O TOBAPHOTO MPOIYKTa, B TEPBYIO OUYEpeab HEOOXOJMMO OTMETHTH 3HAYMMOCTH
peHTreHo-payopecrentHoro aHanuza (POA) u poau 0TeUeCTBEHHBIX aHAJIM3aTOPOB B OLIEHKE
HaJIMYUsl KOPPO3MOHHO-aKTUBHBIX XJopoprannyeckux coenqunenuit (XOC) Ha craguu gomycka
K IPUMEHEHUI0 XMMPEAreHTOB, UCII0JIb3YEMbIX B IIpoliecce HedTe100bun/HedTenepepaboTku,
U He()TH, TIOCTYNAIOIIEH B IepepaboTKy. AHATUTUKAMU BEIYLINX HAyYHO-NUCCIIET0BATEICKUX
WHCTUTYTOB HeTeno0bun u HeTenepepadoTku, B ToM uncie AO «CBHUUHII» paspaboran
KOMILIEKC MeToauK m3Mmepennit (MU) ¢ pa3nuyHbIME BapuaHTaMu MpOOOIIOATOTOBKH (M3-3a
CJIOKHOCTHU MaTPUIl U3y4aeMbIX 0ObEKTOB) U IIUPOKO MPUMEHSIETCS B TaOOPAaTOPHOM IPAKTUKE
NPEANPUATHIA CTPaHBI C 1eNbI0 KonndecTBeHHOU oneHkn XOC, B HEKOTOPBIX caydas U IS
UCHTU(PUKAIMYA KOHKPETHBIX COEJMHEHUI METOJIOM I'a30BOi xpomarorpaduu.

CrannapTru3oBaHHBIE MTPOIIETyPBI aHATH3a HE(TIHOTO CHIPhsl K TOTOBOM MPOAYKIIUH Ha
OpeanpusaTHsIX HedrenepepaboTku U HedTenpoaykroodecrneyeHuss BkiIodawT: PDA ¢
NPUMEHEHUEM 3HEPro/BOJHOAMCIIEPCUOHHBIX aHAJINW3aTOPOB JI OINpEAENeHUS OCHOBHBIX
rokaszarejeil KadecTBa - MaccoBas J0Js OOIIed cepbl, XJIOPOPraHUYECKUX COEAMHEHUH,
MmeTaiioB; MK-crniekTpoMeTpHIO 1151 TOIJIMBHBIX IOTOKOB He(TenepepadoTKU — OIpeIeIeHre
OeH3ona B OeH3uHaX, HAQTAJIMHOBBIX B ABHAIMOHHBIX KEPOCHMHAX, METHJIOBBIX 3(HUPOB B
JIM3EIIbHBIX TOIUTMBAX M JIP.; aTOMHO-a0copOIHoHHY 0 criekTpockomnuio (AAC) — onpeneneHue
HIMPOKOI'0 MEPEUHs] METAJIOB B HEPTSIHBIX AUCTUILIATAX U OCTATOYHBIX MPOTYKTAaX.

Kpome ompeneneHuss «KOHTPOJBHBIX» IOKa3aTeled KayecTBa aHaJIMTHYecKas
CHEKTPOMETPHsSI MPUMEHSETCS] B HAayYHO-HCCIIEI0BATEIbCKOM M 3KCIEPTHOW J1EATENbHOCTH:
JUIS M3Y4YEHHMs. CTPYKTYPHO-TPYIIIOBOTO COCTaBa HEQPTSIHBIX AUCTHIUIITOB B KayecTBE
NEPCIEKTUBHOTO CHIPHSI IIPH pa3padoTKe HOBOM MPOIYKIIMH — MAKETOB MPUCAIOK, CMa309HBIX
MaTepuagoB (MOTOPHBIX, HHIYCTPUAIbHBIX, CIELUAIBHOTO Ha3HAueHWs W [1p.); HOpU
MPOBEJCHUHN PAa3IMYHOIO poJia 3KCHEPTHU3; Ul AKCIpecc-aHalIM3a MapTHHl MPOTYyKIUH I10
NPUHIUITY «OTIIEYaTKOB MaJbIEB» U T. 1.

Brime  mepedncieHHbIE BHIBI  AHAJHTUYECKOH CHEKTPOMETPHH B OCHOBHOM
o0ecreyeHbl aHAIU3aTOPaMH OTEYECTBEHHBIX NMPOU3BOAMTENEH, XOTS OINpPEJEIEHHYI0 YacTh
NpUOOPHBIX MAPKOB YUPEKACHUHN M MPENMPUATHI COCTABISIOT 3apyOeKHBIE CIIEKTPOMETPHI,
YTO CTaBUT I[E€PBOOYEPEAHYIO 3agadyy B  NPUOOPHO-METOAMYECKOM  OOeCIeyeHUn
aHAIUTUYECKUX cIyk0 PD - umnopmoszamewenue.
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NMpumeHeHne bryopumeTpuyecKkoro Metoaa «oTne4yaTkoB
nanbLueB» ANSA KOHTPONA o6sy4YeHHOU NULEeBOU NPOAYKLUN

3yopuyxasn A.B., Aeowxuna B.M., bopwezosckas I1.10., 3onomos C.A., Pooun HU.A.,
Yepuses A.11., lllux A.B., bauzniox V. A., bexnemuwes M. K.

Mocxosckuii 2ocyoapcmeennviii ynusepcumem umenu M.B. Jlomonocosa, 2. Mockea
yyryana@gmail.com

Bospacraromiasi monyasipHOCTh NPUMEHEHHS] HOHU3UPYIOLIETO U3Ty4YeHHs B MUIIEBON
NPOMBIIIICHHOCTH M CEIbCKOM XO3SHCTBE JeNlaeT HEeoO0XOAWMOW pa3paboTKy METOIOB
uaeHTuGUKau Gpakra paadauoHHON 00pabOTKU U KOHTPOJIS MPOUCXOASIINX B MPOIYKIIHH
XUMHUYECKUX U3MEHEHUN.

OcHoBaHHBIE Ha nOpuMeHeHuu (GayopodopoB  PU3UKO-XUMUYECKUH  METOJ
«OTIEYATKOB TMAJbIEB» IIMPOKO TMPHUMEHSETCS s Pa3Iu4eHUusT OOBEKTOB CXOMXKHX
XUMHYECKHX COCTaBOB M OTJIMYAETCA OT IPYTHX PacCHpOCTPaHEHHBIX METOJIOB aHaIHM3a CBOEH
AKCIIPECCHOCTHIO U TOUHOCTHIO OINpPEAENCHUS NPU OTHOCHUTEIBHOM IPOCTOTE U JIEHIEBU3HE
MPUMEHEHHUS.

Pabotra nocasiieHa nccie0BaHII0 NEPCIEKTHBBI UCIIOIB30BAHUS METOA «OTIIEYATKOB
NanbleB» I Pa3IMueHUs: OOITyYSHHBIX PEHTTEHOBCKUM H3JTyYEHHEM B Pa3jM4YHBIX J03aX U
HEOOTy4eHHBIX 00pa3IoB KapTodeis Kak cpa3y Mociie ux o0pabOTKH, TaK M CIyCTs 6 THEH
rocJse Heé.

B oskcnepumente kiyOHM Kaptodens coptoB Arata u JluHa, mpenocTaBiieHHBIE
COHIIA PAH, o06nyyanuch pPEHTI'€HOBCKMM H3iydyeHueM B pgozax 100 u 1000 I'p ¢
ucnoiap3oBanueM ycraHoBku JJPOH YM-2 ¢ pentrenosckoit TpyOkoit BCB-23 ¢ mennbm
aHOJIOM, pacHoyiokeHHON Ha ¢usuueckoM (akyiaptere MI'Y umenu M.B. JlomoHnocoBa.
KnyOGHM Hapesanm mnapamnenenumenamu pasmepamu (15 x 5 x 5) w3, nmomemamu B
MOJIMIIPOIIMIICHOBBIE MPOOUPKUA U pa3Melianu mnepen OepuIIMeBbIM OKHOM PEHTTEHOBCKOM
TpyOKH. MOIIIHOCTh MOIJIOIMIEHHON 00pa3amMu J03bI ONpeAessiach C MOMOIIbIO JO3UMETpa
®puxke u cocrasuna 1,8 £ 0,2 I'p/c.

AHanu3 METOJOM «OTIEYaTKOB MajblEB» MPOBOJAWIICS CIYCTs 2 daca Hocie
o0JTydeHusi, a Takke Ha 2-€ U 6-e CyTKU Iocje Hero. J{Js monydeHus: SKCTpakToB 00pa3iibl
3aJIMBAJIUCh PACTBOPOM TUCTHIIIMPOBAHHOM BOABI M ACKOPOMHOBOM KHCIOTHI TOCJE YEro
NOMEIIAINCh B OpOUTaNIbHBIN mielikep Ha 12-20 yacoB. OcTajibHble 00pa3lbl TOMECTUIN B
XOJIOMWIIBHYIO KamMepy B cpele razoo0Opa3Horo aszora mpu Ttemreparype 4°C s
MOCJIEYIOIIEro MOHUTOPUHTA B TeUEHHE 6 CYTOK Tociie 00aydeHus. B nomyueHHble S3KCTpaKThl
MOOABIISIIA  CIIEHIUATIBHO pa3paboTaHHBIE KapOOI[MAaHWHOBBIE KPAaCUTENH, BCTYMAIOIIUE C
aHaAJTM3UPYEMBIM BEIIECTBOM, KOTOPOE MPEATNOIOKUTENILHO 00pa3yercs B oOpasiax kapTodens
nocjie BO3JEHCTBUS HW3IyU€HUs, B MHJMUKATOPHbIE pEAKIMH arperauiud W OKHUCICHHS.
[TpoBoaMIach OIleHKa HHTEHCUBHOCTH CIIEKTPa (IIyOpEeCLEHIINH CMecel KPacUTeb-BEIEeCTBO
U aHaIW3 MOJYYEHHBIX JaHHBIX ¢ momorbio HajacTpoiiku XLSTAT Excel. Busyanusanus
Pe3yJIbTaTOB MPOBOIUIACH B BUE IBYMEPHBIX TPAPUKOB B KOOPIWHATAX TJIABHBIX KOMIIOHEHT
u LDA-¢dakTopoB.

Ilo wroram aHamM3a yAajaoCh PazIUYUTh HEOOIy4deHHble OOpa3lpl KapTrodens u
00pasisl, o0mydennsie go3amu 100 u 1000 I'p. YenemnocTs paznuaenns Ha 0, 2 1 6 1eHb 111
coprta Jluna cocraBuna 100; 79,17 u 95,83%, cooTBEeTCTBEHHO, a aMsi copTta Arara — 73,68; 100
u 100 %. IlomydyeHHBIE pE3yJbTAaThl CBHUIETEILCTBYIOT O TOM, YTO (PU3HKO-XMUMHYECKUI
(biryoprUMeTpUYECKHI METOJ «OTIEYaTKOB MAJIbLIEB)» I03BOJIET BBIABUTH (DAKT OOITydEeHUS
KITyOHel kapTodens Kak cpa3y mociie o0IydeHHs], TaK U 4Yepe3 HECKOJIbKO JTHEH MOcCIe Hero.

Hccneoosanue evinonneno npu guuancosol noooepoicke Poccuiickozo HayuHozo
gonoa 6 pamrax nayunozo npoexkma Ne 22-63-00075.
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OnpeneneHve NONUUUKIINYECKUX apoOMaTUYECKUX YrneBogopoaoB
B Boile U AOHHbIX OTNOXeHusix o3epa bankan Ha yyacTkax
C NPUPOAHBLIMU HedpTenposiBIIeHUAMU

Hszocumosa O.H., I'opuros A.T.
Jlumnonocuueckuu uncmumym CO PAH, 2. Upkymck
izosimova@lin.irk.ru

IIpuponusle HedTENPOSIBIEHUS OTHOCATCS K OJHOMY M3 (peHoMeHOB o3epa baiika.
HedrenposiBnenus perucTpupyroTcsi Kak HakOIUIeHHEe He()TH B JIOHHBIX OTJIOXKCHHSX,
o0Opa3oBaHue MOCTPOEK M3 OUTyMa Ha JHE, pa3rpy3ka He(TH B BOJbI 03€pa U IMOSBIICHHE
HE(QTSIHBIX TISITEH HAa BOJHOW TOBEPXHOCTH. B cocTaB yrieBomoposoB He(pTH BXOAAT
HNOJULIMKINYECKHe apomarudeckue yriaeBogopoasl (ITAY), xoTopble BKIIOYEHBI B YHCIO
CTOMKHMX OpPraHMYECKHMX 3arpsi3HSIOLIMX BELIECTB M IOJJIEKAT KOHTPOIIO B OOBEKTax
okpyxatouiei cpensl. Onpenenenue ITAY B Boje, NOHHBIX OTJIOKEHUSX U OUTYMHBIX
MOCTPOMKAX XapaKTEPU3yETCs PSIIOM METOJAMUYECKUX NMPOOJIEM, CBA3aHHBIX C HU3KUM YPOBHEM
koHueHTpanuit [IAY B npenenax auanazona ot < 0.1 go 150 ur/a (6ens[a]nupen — HadTanUH)
u nipucytcTBue [IAY B ClI0’KHOM MaTpHIle yTIeBOIOPOI0B HE(PTH P COCPIKAHUU B TIPEIeiiax
nuana3oHa ot < 0.5 go 150 ppm.

B 3aBucumocTH 0T HccieyeMoi MaTpHIbl 1yt onpeneneHus [TIAY Obumm npeanokeHbt
pasnnyHble aHanuTHueckue noxaxozsl. [Ipu ompenenenun IIAY B Bosae paszpaboraHo 1Ba
BapuanTa: 1) XKD skcrpakuus: o0beM npoOsr 1 11, AByKpaTHast SKCTpaKIKs 25 MIT H-TeKcaHa,
onpezeneHue B anmuksore jerkoieryuux [IAY, B ckonnentpuposanHom a0 0.1 M skcrpakre
— Bech pan npuoputeTHhIX [IAY mpu ux koHientpauuu B npode e meHee 0.1 Hr/m; 2)
MHUKPOIKCTPAKLUS € MPOCTON M ObICTpoil moaroroBkoil mpoOsl: 0.1 1 mpoObl; oHOKpaTHAs
JKCTpakuus | M1 H-TeKkcaHa, NPsSMOM aHajIu3 HKCTPAKTOB, YCTPAHSIOIIUN PHUCK IOTEPH
nerkosietyunx [TAY. MuHnManbHblii 00beM POOHI JaeT BO3MOKHOCTh KOHTposInpoBaTh [TAY
B KPYIHBIX BOJOE€Max C OTOOPOM CTAaTUCTUYECKHM 3HAYUMOrO Yuciaa Npod, MPOBOIUTH
UCCIIEIOBaHMs, IPU KOTOPBIX 00bEM MpPOoO BOJABI OrpaHMYEH (IIOBEPXHOCTHBIH MHKPOCIIOH,
atMoc(epHble Ocaaku, NpoObl M3 OTJAJIEHHBIX M TPYIHOJIOCTYNHBIX paioHoB). Ilpu
onpenenenuu ITAY B NOHHBIX ocajkaX W OMTYMHBIX NOCTPOMKax Ha CTaJWU MOJATOTOBKU
poOBl «TSKENYI» OUTYMHYIO (pakuvio OTIAENAIOT pa3daBlieHHEM pacTBopa oOpasla B
XJIODUCTOM METHJIEHE H-T€KCAaHOM IpU COOTHoLIeHnu pactBopurenert 1:10 (06.:00.), ocagok
OTJIENISIIOT, CYyIIEPHATAHT aHAJTU3UPYIOT.

AHanu3 MOATOTOBJIEHHBIX 00pasnoB MpoBoAsAT mMeTogoM ['X-MC-MBU (3kcTpakTs
00pa31oB ¢ cogepxanuem HedpTn) nian [’ X-MC-M3P (skcTpakThl Bojibl) ¢ XpoMaTorpadueit Ha
KallWJUISIPHBIX ~ KOJIOHKax ¢ ¢a3zoif  cpeanedt  momspHoctd  (50%  pennn—50%
METHIITOIMCUIIOKCAH ), KOJINYECTBEHHOE OIPE/IeTICHUE — [0 METO/1y BHYTPEHHETO CTaH1apTa ¢
IIpUMEHEHNEM JielTepupoBaHHbIX IIAY B kauecTBe BHYTPEHHUX CYppOTaTHBIX CTaHapTOB.
BuyTtpunaboparopHas nNpenu3noHHOCTb olleHeHa 15-25% st unnuBuayansHeix [TAY.

YcranoBneHo: cymMmapHasi koHueHTpauuii [IAY B Bonme He mnpesbimaer 110 Hr/m;
tokcnueckue dkBuBaNieHTHI (TEQ) — 0.110 ur/m; [TAY ¢ MakcMMaabHOH TOKCHYHOCTBIO —
Oenzo[a]mupeH u qubeH3o0[a,hlanTpaneH, akkyMyIupyroTcs B OUTYMHBIX ITOCTPOWKAxX Ha JHE
o3epa; pacripoctpanenue [IAY oT ygacTKkoB pa3rpy3Kku HeTH OTpaHUUYEHO; 3arPS3HEHUE BOJIBI
JIOKaJIN30BAHO.

Uccneoosanue evinonneno 6 pamxax eocyoapcmeennoco saoanus JIMH CO PAH,
npoexm FWSR-2021-0004 (No. 121032300154-8) mna 6aze npubopnozo yewmpa
KOJIEKMUBHO20 NONb308AHUS (PuU3UKO-XuMuyeckozeo yiempamuxkpoanaiusza JIMH CO PAH
(LIKII « Yiompamuxpoananusy).
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MeToaunka oGHapyXeHUs 3anpeLleHHbIX B CropTe cybcTaHuumn
B NPOoAYKTax NUTaAHUA XXKMBOTHOIO NPOMUCXOXAEHUA

Hwymenko I'.B., I[lonocun A.B., I[locmnukog I1.B., Bopoovesa A.C., [lludosa A.A.,
Llanomosa E.E., Mouanosa E.C.

Hayuonanenas anmuoonuneosas nabopamopus (uncmumym) Mockosckoeo
2ocyoapcmeennoco ynueepcumema um. M. B. Jlomonocosa (HAJI MI'Y), e. Mockea
ishutenko@dopingtest.ru

B Hactosimee Bpems JIMAMPYIONIUE MO3UIUHN 10 OOHAPYKEHUIO aHTHUOMUHTOBBIMHU
nabopatopusMu B OuONpoOax CIOPTCMEHOB 3aHMMAlOT — aHAOOJMYECKUEe CTEPOUJbI,
CTUMYJISITOPBI U MOZAYJSATOPHI MeTabomm3ma (mpemapar Munaponar «MenbaoHuii»). B
MUHHMMAJIbHBIX «CJIE€JOBBIX)» KOHLIEHTPALUAX JaHHbIE CyOCTaHLIMU HE MOTYT OKa3aTh HUKAKOTO
BJIUSIHUS HA OMOXMMUYECKHE IPOLECCHl B OPraHU3ME aTJIETOB, UX CIIOPTUBHBIE [10KA3aTEIN U
natb npeumyiectsa. Cyocranuus «MenabIoHUN» CONEPKUTCS B JICKAPCTBEHHBIX CPEICTBAX
N0/l pa3HbIMU TOPrOBBIMU Ha3BaHUSAMHU. M3BECTHBI ciyyau, Korja CleIOBbIE KOJMYECTBA
MEJIbJIOHUS ONPEEIIAIOTCS Y CIIOPTCMEHOB, KOTOPBIE IOCTOBEPHO HE YNOTPEOISUIN HUKAKUX
npenapatoB uiad BAJI. OcHOBHOWM MNpPUYMHOM MOAOOHBIX CHUTyalMil MOTYT BBICTyHaTh
ynoTpebiisieMble B MUILY HPOAYKThI MUTAHUS KUBOTHOTO MPOUCXOXKICHUS, HE IPOXOJAIINE
JOJDKHBIM aHAJIUTUYECKUH KOHTPOJIb (MSCO K.p.C. M NTHUIBL, MOJOKO). IIpousBoaurenu
CEJIbXO3MPOAYKIIUU MOTYT A00ABIATH B KOpPMa JUIsl )KUBOTHBIX Pa3JIMUHbIE BEILIECTBA, KOTOPhIE
paspeuieHsl UIsi NMPUMEHEHUs B BerepuHapud. [logoOHbIe 100aBKM B KOpPMax MOTYT
MeTa0OoIM3UPOBATbCd B OpPraHU3ME KMBOTHBIX C OOpa30BaHMEM 3allpellieHHbIX BELIECTB —
JIEKapCTBEHHBIN Npenapar OMUJOHON (BELIECTBO, UMEIOIIEE B CBOEH CTPYKType (hparMeHT
XMUMHUYECKON CTPYKTYphl MenbJIoHUA). IIpu npuMeHeHnn 1aHHON JOOaBKU U COOTBETCTBEHHO
ynoTpeOaeHus IPOAYKTOB NUTaHUsI (MOJIOKO, MSICO U Ip.) B OOJIBLIMHCTBE CIIy4yaeB MPUBOIUT
K OOHapy>KeHMIO B JOMMHI-TIPO0axX CIIOPTCMEHOB 3allpellleHHbIX BEIIEeCTB (B YaCTHOCTHU
MenbioHus). Ha ceronusmnamii neHs, B PO oTCyTCTBYIOT BaluIMpOBaHHbIE aKKPEIUTOBAHHbBIE
METOAMKH MO OIpPENEIEHUIO 3alpellleHHbIX B CIOpTe CyOCTaHUMH B NMPOAYKTaX MUTAHUSA
JKUBOTHOTO mpoucxoxnaeHus. Haubomnee akTyalbHBIMM HMCTOYHHMKAMM IPOBEJIEHHBIX
WICCIIeIOBaHMI Ha JAHHBIH MOMEHT SIBISIFOTCS paboThl: «Meldonium in milk and meat - An issue
for professional athletes» A. Temerdashev, A. Azaryan, E. Dmitrieva, E. Gashimova (DOI:
10.1002/dta.3458) u «Meldonium determination in milk and meat through UHPLC-HRMS» A.
Temerdashev, A. Azaryan, E. Dmitrieva (doi.org/10.1016/j.heliyon.2020.e04771).

VY4uuTeiBasg 3HAYUMOCTh CYLIECTBYIOIIEH MpoOJeMBbl W TOCIHEAHUE CKaHAAJIb,
cBs3aHHbIE ¢ ynoTpebsenueM aonunra, HAJIJI MI'Y ununuupoBano pazpaboTKy METOAMKH
OoOHapy’>KeHHsl 3alpelleHHBIX B CHOpTe CyOCTaHUMH B MPOAYKTaX IMUTAHHUS >KUBOTHOTO
MPOUCXOXKACHUS NIl mocieayromeil nogaun 3asBku B @C 1o akkpeauTalu U BHECEHHS
METOAMKH B 00JaCTh aKKpEeIUTALIUHU JIAOOPATOPUH.

Ha ganwerit moment B HAJJT MI'Y mpoBeneHbsl MeponmpusaTsi MO TMOAO0PY
ONTUMAJIBHBIX YCJIOBUH TNPOOOMOATOTOBKH MPOAYKTOB MHHUTAHUS WU HHCTPYMEHTAIbHOMY
aHanu3y ais 6osiee 200 3amperieHHBIX COSAMHEHHH, a TakKe YCTAaHOBJICHBI HEOOXOIMMBIC
BaJIMJJAIIMOHHbBIE XaPAKTEPUCTUKH: CENIEKTUBHOCTh, 3(PPEKT MaTPHIIbl, IEPEHOC 3arpsI3HEHUS,
npeJen JeTeKTUPOBaHuUs, Tpeiesl 0OHapYKEHUSI.

248


mailto:ishutenko@dopingtest.ru

’X-MC naeHTUdUKaLUA N KOHTPONb KOHBEPCUMN KOMMOHEHTHOro
cocTaBa rasoBOro KOHAeHcaTa Ha NPOMbILWIIEeHHbIX agcopbeHTax

Kocmuna A.C.Y, Temepoawes 3.4.%, Konviuee U.A.2
YKy6anckuii 2ocyoapcmeennviii ynusepcumem, 2. Kpacnooap
2Iasnpom mpanceas Kpacnooap, 2. Kpacnodap
annakostina0O@gmail.com

Ha ycranoBkax moxaroroBku raza k tpancnopty (YIII'T) amcopOuuoHHOro THIA
pereHepanusi CUJIMKareieBbiX ajncopOeHToB ocymiectBisiercs npu 280-290 °C. B atux
YCIIOBUSIX MPOTEKAIOT XUMHUYECKHE pEaKUUU MEXIy aJcOpOMpOBAaHHBIMU KOMIIOHEHTAMHU U
ajicopOeHTaMi ¢ 00pa30BaHMEM OTCYTCTBYIOIIMX B NPUPOJHOM TOPIOYEM ra3e BEIIECTB —
nuMeTuIoBeIi adup (JAMD), numeruncynpdusg (IMC), TeTpa-, meHTa- ¥ TeKCaMeTHIOCH30TbI.
IIpoueccsl NpeaCTaBIAIOT TEOPETUYECKUM M NPAKTUYECKUM MHTEPEC, MOCKOJIbKY CHHKAIOT
KOHIIEHTPAIMI0O METaHOJIa B KHUAKHUX OTXOJaX (TEXHOJIOTHYECKOW BOJE) U MUHHUMHU3HUPYIOT
CoJIep’KaHuE CEepOBOAOPOJA BO BPEAHBIX BBIOpOCAX, OTXOAAaX U MPOMYKLUUU — KOHJAEHCATe
razoBoM crabunsHoM (KI'C).

B Hacrosimieit pabore M3ydeHbl KOMIIOHEHTHBIN coctaB oOpasyromierocsa Ha YIII'T
KOHJIEHCATa ra30BOT0 CTAOMIBLHOTO U (PU3UKO-XUMUYECKUE MPOLIECCHI, MPOTEKAIOIINE MEXTY
KOMITOHEHTaMH MPUPOIHOTO Ta3a MPH PEreHepannu aJcopOCHTOB.

WNnentudukanuio xommnoneHtHoro cocrtaBa KI'C mpoBogunu Ha Xpomarorpade
Shimadzu GC-2010 ¢ wmacc-cniekrpomerpudeckuMm aerekropom GCMS—-QP2010 Plus.
PacumdpoBky CHEKTPOB OCYLIECTBIISLIM IO 3JEKTPOHHBIM Oubnuorekam NIST-17,
UHTETPUPOBAHHBIM B IPOrpaMMHO-annaparHbli  KoMmIiulekc. s gocroBepHOM
UACHTU(DHUKAIIMN KOMIIOHEHTOB MPUHUMAIM BO BHHMaHHUE BelIecTBa ¢ (PaKTOPOM MOAOOHS
OMOIMOTEYHBIX U ITOyYEHHBIX Macc-crieKTpoB He Huxe 90 %. Onpenenenne meranona u MO
npoBogwin Ha npubope «Kpucram—2000 M» ¢ miiaMeHHO-MOHU3AIMOHHBIM JIETEKTOPOM.
Ompenenenne cepocoepxkanmx komrnoHeHToB B KI'C ocymiecTBisimm Ha xpomarorpade
Shimadzu GC-2010 ¢ nnameHHO-(pOTOMETPUUECKUM IETEKTOPOM.

[lo pesynbraraM wHccleAOBaHUN OIpeAeIeHbl KOMIIOHEHTHI Ta30BOr0 KOHJIEHCAaTa,
BXOJSIIME B €ro COCTaB — METAHTHOJ M JTAHTHOJ, a TaKXKe JUMETUJIOBBIM »up u
JTUMETHICYNIb(DUZ, HO OTCYTCTBYET CEpOBOJAOPOA. MOXKHO MpennoyokuTb, 4YTO TpPU
pereHepauuu ancopOentoB Ha YIII'T ckianeiBaioTCs yCIOBHS, B KOTOPBIX IMPOTEKAIOT
XUMHUYECKHE PEAKIUN ¢ 00pa3oBaHUEM MOOOYHBIX MPOAYKTOB, OTCYTCTBYIOUIMX B UCXOJHOM
IPUPOJHOM Tasze. TakuMu peakuusiMH, PEACTABIAIOIMMYI TPAKTHYECKYIO U 3KOJOTUYECKYIO
LEHHOCTb, SIBJISIFOTCSI TEPMOKAaTAaIMTUYECKUN TMpoliecc KOHBepcuu MeraHona B JMD wu
METUIIMPOBaHNE CepoBOAOpoaa ¢ obpazoBanuem JJMC.

Uccneoosanus nposoounucy ¢ ucnonvzosanuem Hayunoz2o ooopyoosanus LIKII
«IKonoeo-ananumuueckuil yenmpy Kybanckozo eocynueepcumema.
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OueHka copnepxxaHusa NXbB B noBepXHOCTHbIX Bogax
Ha ynbTpacrie4oBOM YPOBHE KOHUEHTpauun: TpaguuuoHHble
noaxoabl U GUOMOHUTOPUHT (03epo Baunkan, Poccus)

Kyemosa O.B., bykun FO.C., I'opwkoe A.T.
Jlumnonoeuueckuti uncmumym CO PAH, 2. Upkymck
kustova_ov@lin.irk.ru

[MomuxnopupoBanusie Oudenunsl (I1XbB), momyuuBIMEe MUPOKOE NPUMEHEHHE B
MIPOIIJIOM H TJIOOAJIBHOE PacCIpOCTPaHEHNE B HACTOSIIIIEM, CIIOCOOHBI OKa3bIBaTh TOKCHYECKOE
BO3JICHCTBUE HA JKUBBIC OPraHM3Mbl B KpaiiHe Manblx no3ax. [Jus xonrtpons IIXb B
MMOBEPXHOCTHBIX BOJIaX HA CJICIOBOM U YJIbTPACIICIOBOM YPOBHSIX KOHIIEHTPAIIUH HEOOXO0TUMBI
METOJIUKH, OTJIMYAIOIINECS BHICOKOW UyBCTBUTEIBHOCTHIO U HAJE)KHOCTHIO MICHTH()UKAITUN
AHAIUTUYECKUX IHKOB, CTaJWed MOArOTOBKU Mpo0, YHU(PHUIIMPOBAHHBIX IJISI CEPUHHOTO
aHanu3a. BeiOpaHHBIC aHANUTHYECKUE PEIICHHS anmpoOMpOBaHbl B paMKax MOHUTOPUHIA B
nepuog ¢ 2015 mo 2021 rr.— orbopa mpoO® BOABI U MX TMOCIEIYIOMIETO aHalu3a, M
OMOMOHUTOPHHTA C HCIIOJb30BaHHEM Oalikambckoro omysst Coregonus Migratorius (C.
Migratorius, Georgi, 1775). Conepxanue B Boje u Hakoruienue [IXb B oMyJie OIEHUBAIOCH
10 KOHILIEHTPAIUsAM CeMHU UHIUKATOPHBIX KOHTeHepoB ([1Xb7): NeNe 28, 52,101, 118, 138, 153,
u 180, u nuokcurOonmo00HbBIX [T1XbB (ITXb4i): NeNe 105, 114, 123, 126, u 156. [1Xb7 onpenensian
METO/I Ta30BOM XpomaTorpaduu-TaHIEMHON MacC-CIIEKTPOMETPUU C JIETEKTUPOBAHHEM B
peXrMMe MOHUTOpHUHTIa 3aaHHbIX peakiuil. [Tokazarens Tounoctu onpenenenus [1Xb7 B Boze
B auamaszone ot 0,02 mo 0,90 ur/a ouenen 35 % (®P.1.31.2020.36324), 8 C. migratorius B
nuarna3one konneHnrpanui ot 0,10 1o 15 Hr/r ceipoii Maccel — 24-45 % (PP.1.31.2021.40284).

KopensaunonHslil aHanu3 pe3ynbTaToB
w - water samples MOHUTOpPHUHI'A ITOKa3aJ: 1)
MoHuTopuHr [IXb B nemarunanu o3epa
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Hccneoosanue svinonneno 6 pamxax cocyoapcmeenno2o 3aoanus JIMH CO PAH, membt
NoNe 121032300224-8, 122012600083-9 wua 6aze npubopHnozco yeHmpa KOJLIEKMUBHO20
NOIb308aAHUSL  Pu3UKO-XUMUdeckoeo  yaiempamukpoaunansa JIMH CO PAH (K11
« Yiempamuxpoananuz»)y.
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CpaBHeHue cBoUCTB driyopecueHTHbIX ¢pa3 CdS un
MMUOA30TPUa3MHONUPUMUANHA AN pa3paboTKu noneBbIX CUCTEM
TECTUPOBaHUA Pa3BUTUA IHOAOMETPUTA Y KOPOB

Kyvumenxo T.A.Y?, Ymapxanos P.V., Banowviues J10.3, Cxopuxoe B.H.*, H206 B.B.>

L Boponesiccruii 2ocydapemeennuiii yuugepcumem undiceHepHbIx mexnono2ui, 2. Boponeaic
2Uncmumym 2eoxumuu u ananumuyeckot xumuu um. B.H. Bepnadckozo Poccuiickoii
axademuu Hayk ('lEOXU PAH), 2. Mockea

3Boponecckuii 2ocyoapcmeennuiii yuusepcumem, 2. Boponesic

4Bcepoccutickuil nayuno-uccie008amenbCKuli 6emepuHapHblil UHCIMUMYmM NAmoI02UiL,

Gapmaronocuu u mepanuu, 2. Boponeaic
Tak1907@mail.ru

VYBe/IMYeHUEe TMPOJYKTUBHOCTH M BHEIPEHUE HOBBIX TEXHOJOTHH COACPIKaHUS
SBIITFOTCSL ~ HENPEMCHHBIMH ~ yCIIOBUSIMH  TIOBBIIICHUS ~ PEHTA0CIBHOCTH  MOJIOYHOTO
CKOTOBOJICTBA. B yCJIOBUSX MHTEHCHBHBIX TEXHOJIOTUH, OJJHUM M3 CIECPIKUBAIOIINX (PaKTOPOB
pEHTa0eNBbHOCTH OTpaciu sBIAETCS mupokoe pacrpocrpanenue (ot 30 1o 70 % morosioBbs)
aKyIIEPCKON IAaTOJIOTHH, CpeIu KOTOpOoW HamboJiee 4YacTO JUArHOCTUPYETCS OCTPBIA
MOCJIEPOJOBBI METPHUT, BHI3BIBAIOIIMKI HAPYIICHWE BOCIPOU3BOIUTEIHLHON (PYHKIIMH KOPOB,
BO3HUKHOBEHHE OECIUIONUS W CHIDKEHHE TEMIIOB BOCIPOM3BOJCTBAa cTaja. OCHOBHBIMU
METOJIaMU JTMAaTHOCTUKUA OCTPBIX MOCIEPOJOBBIX IHIOMHUOMETPUTOB, HCIOJIB3YEMBIMH Ha
NPAaKTUKE CYMUTAIOTCS  KJIMHUKO-aKyIICPCKHH, YJIbTPa3BYKOBOW, THUCTOJOTHUYCCKUN W
UTONIOTHYCCKUI. KaXaplii M3 ATHX METOJOB MUMEET OTpaHHuYEHUs M0 HH()OPMATHBHOCTH,
JOCTYITHOCTA W BPEMEHHU TMOJIyYeHHsS JMarHOCTHYeckod uHpopmanuu. Paszpaborka
CKPUHUHTOBBIX METOJHK, NMPHUMCHSICMBIX B BETCPUHAPHOM  aKyIIEpCTBE, JOCTYIHBIX B
YCIIOBHSIX TIPOM3BOJICTBA SIBIISICTCS aKTyalbHOW 3amadeil. Llenmb wccnemoBaHus — W3y4YUTh
BO3MOXXHOCTH pPa3pabOTKH MPOCTBIX TECT-CUCTEM JUISl BBISBICHHUS W OLCHKH DPa3BUTHS
SHIOMETPUTOB IO AHATU3Y CIIM3H «HA MECTE» C BU3YaJbHBIM OTKIMKOM B BUIUMOM U Y D-
OCBEIICHWM Ha OCHOBE pAa3HBIX (IyOpecHeHTHBIX peareHToB. HamOonmpmmii uWHTEpecC
MPEJICTABIISIFOT JMHEapHOCBSI3aHHBIC u KOHJICHCUPOBAHHbIE a3zoTcozeprKalue
TeTePOIUKIMYECKIE CHCTEMBI, B TOM YHCJIe IIPOU3BOIHBIE a30JI0TPHA3HHOB B CBOOOTHOM BH/IE,
a Tak)Ke Kak MOJAU(UKATOPbl MyJIbTUCUCTEM HAa OCHOBE KBAHTOBBIX TOUEK. Pe3ynbTaThl OIleHKU
COpPOIIMOHHBIX W ONTHYECKUX CBOWCTB (a3 KBAaHTOBBIX TOYEK CylbduIa KaaMmMus U
OpraHUYeCKUX JIOMOMOPHBIX (a3 MO3BOJMWIM BBIACTUTH PNl OPraHUYECKUX COCAMHEHU,
KOTOpBIE BIUSIOT Ha CBOHCTBA CBEYEHHUS M3YYEHHBIX cucTeM. [lo 3TuM pesynbratam
MOJIOKUTEIBHO CIHPOTHO3HPOBaHBl HMH(OPMATHBHBIE M3MEHEHUS CHUCTEM Ha OCHOBE
TFOMO(OPOB pa3sHOW NPHPOIBI M HOCUTENSX PA3HBIX BUIOB B OHMOJIOTMYEKHX IMPOOax, MX
cMbIBax. [l 9KCIpeccHOM TUArHOCTUKU MOCIEPOOBOIO METPUTA Y KOPOB B PEKUME «HA
MecTe» ¢ TmpuMeHeHHeM (IyOpEeCIIEHTHOTO peareHTa OTOMpanu mpoObl 5-10 M meedHo-
BarMHAJILHOM CIU3U OT KOPOBBI, TOMEIIAIN €€ B CTEPUWIbHYIO MTPOOUPKY, T00aBIsIN 3-5 M
BOJIBI, BCTPSXMBAIHA W TIOTPYXaJIM B PACTBOP TECT-CHCTEMBI JIFOOOU MPUPOIBI, TIPOTTUTAHHON
XJIOPO(OPMHBIM PacTBOPOM (IIyOpeclieHTHOTO peareHTa - 2-(6-okco-2-penunumunaszofl,2-
b]nupuno[4,3-e][1,2,4]tpuasun-7(6H)-m1) yKCYCHOH KHCIOTBI, BBIACPKUBAIA 2-5 ¢ H
BU3YaJIbHO PETUCTPUPOBATU H3MEHEHUS MHTCHCHBHOCTH OKPACKU PEAareHTHOM 30HBI, IO
CPaBHEHHIO C MCXOJHBIM, (DUKCHPOBAIH PA3BHTHE BOCIAJICHHS MATKH, €CJIH HHTCHCHBHOCTH
OKpacKH peareHTa yMEHbIIalach WIH UcYe3alia IPU €CTECTBEHHOM CBETE, a MPU OCBEUICHUN
TeCT-CUCTEMBI Y D-CBETOM C JIJTMHON BOJHBI 356 HM MOSBISIOCH (DIIyOPECIIEHTHOE 3€JIEHOE
cBeueHre. KBaHTOBbIE TOYKH CynbpHUAa KaIMHsS B XHTO3aHE TaKkKe BBICOKOCEIEKTUBHO
BBIJICTISTIOT TIPOOBI OT OOJIBHBIX )KHBOTHBIX TOSIBIICHUEM JKEITOW OKPACKH OyMasKHBIX TECTOB.

Paboma evinonnena npu ¢punarcosoti noodepoicke epanma PH® 23-23-00609.
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MeToauku aHanusa TONJIMBHOW KOMMO3MLMU Ha OCHOBe (bTOopuaoB
NUTUSA, HaTPUA U Kanus

Jucuenko JI.I"., Jlombposckaa M.A., I pyoyosa K. A.

Ypanvckuii @edepanvusiii ynusepcumem umenu nepsozo Ilpesuoenma Poccuu b.H. Envyuna,
2. Examepunbype

d.g.lisienko@urfu.ru

B mocnennee Bpems Bce OOJBIIYIO aKTYalbHOCTh INPHOOpETAeT HIES CO3JaHHS
3aMKHYTOT'O TOIUIMBHOTO IIMKJIA, HPEINOJararomas IOJIHOE HCIOJIb30BaHUE JCISIIUXCS
MaTepualioB, U MHUHUMH3ALMIO PAJUOAKTHBHBIX OTXOJOB, OOpa3yOUIMXCS B pPE3yJbTaTe
JIeNieHUs] ypaHa M IUTyTOHUS B peakTopax. B paboTe mpemiokeHbl METOAMKH aHAIN3a
IBTEKTUYECKOW CMECH (PTOPHUIOB JIMTHSI, HATPUSA U Kajus ¢ MoJsipHO# noneit (%) 46,5 LiF —
115 NaF — 42 KF (¢aunak). IIpemMymecTBO 3TOW KOMIIO3UIIMM COCTOUT B BBICOKOM
pPAacTBOPUMOCTH (PTOPUAA TUTYTOHHUS, TTOAJCP>KUBAIOIIETO LEMHYI0 PEaKIHI0, YTO ITO3BOJISET
HAKONUTh B HEW OOJbIlee KOJMYECTBO aMepHuus Uil Aokuranus. Cpennd HEIOCTaTKOB -
BBICOKAsi KOPPO3HOHHAS! aKTUBHOCTh CMECH K KOHCTPYKIIMOHHBIM MaTepraliaM.

Macc-creKTpOMEeTpHYESCKIA METO/I II03BOJISIET ONPEICIISTh COIepIKaHne OCHOBHBIX (LI,
Na, K), makpo- Ce, Nd u U, ¢ maccoBoii mosneii okoso 14 %, 4 % u 5 % COOTBETCTBEHHO H
mukponpumectsix (Al, Cd, Cr, Cu, Mg, Mn, Mo, Ni, Pb, Te, Ti, Zr, W) anemenToB. U3mepenus
npoBoauwtn Ha Macc-ciekrpomerpe ELAN 9000 (Perkin Elmer, CIIIA). Jlist mpurotoBacHUs
aHAIN3UPYEMBIX MPOO ONMpoOOBaHbI JIBa COCO0a KUCIOTHOTO Pa3jOKEHUsS: pacCTBOPEHUE B
CTEKJIOYTJIEPOIHBIX CTaKaHaX Ha IUINTE XJIOPHOM M CEpHOI KUCIOTaMK U B aBToKsIaBe HOt BOX
300 (OO0 «CACy, r. KpacHosipck) a30THOM KUCIOTOM.

Bbui BEIOpaHBI ONTUMAJIBHBIE YCIOBUS PETUCTPALIUH, TOJOOPaHbI H30TOIBI AaHAINTOB
C MUHHMAJIBHBIMH CIIEKTPAILHBIMU TTOMEXaMH, PEKOMEH/IOBAHBI CIIOCOOBI yueTa HaJOKECHHH.
OrneHeHa OTHOCHUTENbHAs MOBTOPSEMOCTh pE3YJIbTaTOB HM3MEPEHHH, COOTBETCTBYIOIIAS
OOBIYHOMY YPOBHIO TIOKa3aTess ISl PeaTM3yeMOro METOJa. YCTaHOBIJIEHO, YTO OOBIYHBIN
pexuM noHuzanuu (MomHocTs 1,3 kBT) oOecnieunBaet 60JblIyI0 CTAOMIBHOCTh U3MEPEHUIA,
YeM «XOJIOHAsH TIa3Ma.

Onementel B, Ca, Fe, Si, koHTpoib copepxanus kotopbix Mertomom HCII-MC
3aTPyAHEH, OIpPENeNsIi aTOMHO-DMHUCCHOHHBIM METOJIOM C JYTOBBIM BO30YXICHHEM B
MaTpU4HOM (UIMHAKe, HE cojJepXalleM Makpompumecei. [[ns perucrpauuu CHekTpoB U
00paboTKH pe3yabTaTOB HCIOAb30Bain crekrpometp PGS-2 (Carl Zeiss Industrielle
Messtechnik GmbH, T'epmanus) ¢ TBepmorensHbiM aerektopom MADC (OO0 «BMK-
OnToanexTpoHukay, r. HoBocubupck), paboTaronmm ¢ IporpaMMHBIM 00€CIeUeHUU «ATOMY,
u reHeparop «Firebally. HaBecky marepuana ucnapsiin u3 Kparepa rpadMTOBOrO 3JIEKTpoIa
(bOpMBI «pIOMKa» B IYTOBOM paspsiae. BeIOpaHbl TMHIH aHAIMTOB, CBOOOHBIE OT HAJOKECHUIN
U MOJIEKYJSIPHBIX TOJIoc. B pexnme BpeMEHHOH pa3BepTKH CIEKTPOB H3YyYEHO BIUSHHE
pa3baBineHus TpoObI TpadUTOM HA WHTCHCHBHOCTHh JIMHUN KOHTPOJMPYEMBIX HPUMECEH.
Hawnyuniee cootTHomenue npoosl ¢ rpagutom coctasuiio 1:1. BBenenue rpadura ynpouaer
IpoIelypy TPAIyHpPOBKH W TOBBIIIAET €€ HAJAS)KHOCTh 32 CYET BOSMOXXKHOCTH TPUMEHECHUS
CTaHJApTHBIX 00pa3loB cocTaBa rpaduTa yTBEPKIEHHBIX THIOB. METOJ0M IJIaHUPOBAHHUS
BBIOPAHBI ONTHMAJIBHBIE YCIOBUS BO30YXKICHUS CIIEKTPOB: BUJI JyTOBOTO pa3psiia, CHia TOKa
U HaBecKa MpoObI B KpaTepe JIEeKTpoa.
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CTPYKTYpHO-(hYHKLUMOHANbHbIE CBONCTBA NIMNMUAHO-NONIMMEPHbIX
CUCTEM OOHOBPEMEHHOMN AOCTaBKU pucdamMmnmumHa
n neBocnokcaumHa

Mawmaesa I1.B., Capppornosa A.C., Jle-/eticen U.M., Kyopsuwosea E.B.
Mocxosckuii 2ocyoapcmeennviii ynusepcumem umenu M.B. Jlomonocosa, 2. Mockea
mamaevapolina@yahoo.com

B Hacrosimee Bpemsi HIMPOKOE pacHpOCTpaHEHHWE HUMEIOT 3a00JieBaHUs, KOTOpbIE
TpeOYIOT CIIOKHBIX M JUIMTEIBHBIX CXEM IIPUEMOB JIeKapcTB. B uyacTHOCTH, A Tepanuu
pe3uCTeHTHBIX (GopM TyOepKylie3a BecbMa IMEpPCHEKTUBHBIM SIBISIETCS HUCIOJIb30BaHUE
KOMOWHAIIMK ABYX MpenapatoB — pudammunuHa u aeBoduiokcanuHa. s oTHOBpeMEHHOM
JIOCTaBKM JIEKAPCTBEHHBIX MOJIEKYJ K TKaHAM JIETKOTO TMpeasiaraeTcs MCHOoIb30BaTh
KOMOMHHMPOBaHHBI HOCUTEIb Ha OCHOBE JINIIOCOM, 00JIaIal0IIUX CTPYKTYPHOH CX0XKECThIO C
JUNHAaMU JIETOYHOTO cypdakTaHTa, U MPOU3BOAHBIX IUKIOACKCTPUHA, TEMOHCTPUPYIOLIUX
cpoacTBO K JieBouiokcanuny. OO0beIMHEeHnEe JaHHBIX CHUCTEM JOCTABKU JTIOCTHUTAETCS IMyTEeM
CO3MaHMSI MHOTOTOYEYHBIX HEKOBAJICHTHBIX KOMIUJIEKCOB JIMIIOCOM C KOHBIOTaTaMu
NPOM3BOJHBIX [-IMKIONEKCTPUHA C XHUTO3aHOM, KOTOPBIM CIMOCOOEH TMPOJIOHTHPOBATH
BBICBOOOK/ICHHE JIEBO(IIOKCALIMHA U3 TTOJIOCTA HOCUTEJIS.

B nanHoii pabore u3ydeHbl (PU3MKO-XMMUYECKHUE U AHTHUOAKTEpUAIbHBIE CBOMCTBA
CUCTEMbI Ha OCHOBE JIMIIOCOMAJILHBIX (hOpM pubaMIUIIMHA U KOMILIEKCOB JeBO(IOKCAIIMHA C
KOHBIOIaTaMU Ha OCHOBE NPOU3BOIHBIX B-IIMKJIOAEKCTPUHA U XUTO3aHa.

Jlis  KOMIUIEKCOB JIeBOQUIOKCAllMHA C MOJMMEPHBIMU KOHBIOTaTaMHU IOKa3aHO
yBenuueHue S(PQGEKTUBHOCTH CBS3bIBAHMS TIpernapara Ha | MOpPSAIOK IO CPaBHEHHUIO C
HEMOIU(ULIUPOBAHHBIM B-IMKIIOIEKCTPUHOM u 3aMeJJIeHHe BBICBOOOXKICHUS
neBodurokcarmaa Ha 40%.

B pabote ObuM oOXapakTepu3oBaHbl JUMOCOMANbHBIE (HOpPMBI pHbaMIUIMHA,
OTIpeNieIeHbl OCHOBHBIE CAaWTHI CBS3bIBaHMA ¢ JUnocoManbHbIM Oucioem (CO, POz -rpymisr
JUMNHIOB) U OXapaKTEpU30BaHO BIMSHHE Ha (Pa30BBIA MEpeXxo]] HEUTPAIbHBIX U AHHMOHHBIX
JUIOCOM: BKJIIOYEHHE pUpaMIUIMHA B HEUTPAIbHbBIE JIMIIOCOMBI 3HAYUTENIBHO YCKOPSET
(a3oBbIif Iepexo/1, B TO BpeMsl KaK JJIs1 aHUOHHBIX JIUTIOCOM HaOI0JaeTCsl ero He3HAYUTENbHOE
3amejieHne. BriaBieH a3 dexT kommiekcoodpa3oBaHuUs JUIOCOM C KOHBIOraTaMU Ha OCHOBE
XUTO3aHAa W TMPOU3BOJAHBIX  [-IUKIOJEKCTPHHA: MPOJAEMOHCTPUPOBAHO  3aMeJICHUE
BBICBOOOKIEHUsI pU(aMIUIIMHa U HW3MEHEHHME MO BBICBOOOXKIEHHUS TMpernapara u3
CUCTEMBI.

Jis  KOMOWMHUPOBAHHOM  CHCTEMBI, COCTOSIIENH U3 JIMIIOCOMANbHBIX  (HopM
pudaMIuUIMHa, MOKPHITHIX KOMIUIEKCaMHU JIeBO(IOKcAIllMHA ¢ KOHBIOraTaMd XHWTO3aHa U
MPOU3BOJIHBIX [-LMKIONEKCTpUHA, OBUIM OINpeAenaeHbl pa3Mepbl M (-MOTEHIMAIbl YacTHIL,
U3yYEHO OJJHOBPEMEHHOE BBHICBOOOKICHUE pUaMIIULIMHA U JIeBO(IOKCcalnHa. Y CTaHOBIECHO
W3MEHEHUE MOJIETM BBICBOOOXKACHUS pH(PAMIIUIIMHA 10 CPaBHEHHUIO C JIMIIOCOMATbHOU
¢dopMoii B OTCYyTCTBHUE MTOJIUMEPA U COXPAHEHHE MO/IETH BEICBOOOXKIEHH JIeBO(DIOKCAIIHA U3
NOJIMMEPHBIX  KOHBbIOraroB. Kpome Toro, s KOMOMHHpPOBAaHHOW CHCTEMBI OBLIO
IIPOJEMOHCTPUPOBAHO MPOSIBJICHUE aHTHOaKTepUaIbHON AKTUBHOCTH MIPOTUB
IpaMIIOJIOXKHUTEIbHBIX OakTepuii Ha mpumepe B. subtilis, a Takke oTcyTcTBHE HEraTHBHOTO
BJIMSIHUSI CUCTEMBI JJOCTaBKH Ha IN VItro cBOICTBA JIEKApCTBEHHOM (hOPMYJISIHH.
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UccnepoBaHue n pa3paboTka KOMNNEKCHOro MeToan4Yeckoro
noaxoaa K onpenenieHuio coctaBa BelwecTB U MaTepuarnoB
Ha OCHOBe TaHTana MmeTogamMu PeHTreHOBCKOW, aTOMHO-
3MUCCUOHHOM U Macc-CneKTpoMeTpumn

Meorcesas JI.1O., Kowenw E.C., Kopomkosa H.A., Humamemos /[ A.
Tocyoapcmeennbvlil HayuHO-UCCI008AMENLCKULL U NPOEKMHBIL UHCIMUYM
peoKomemannuieckou npomviuiiennocmu «I upeomempy, 2. Mocksa
ESKoshel@rosatom.ru

Tantan n marepuajibl Ha €ro OCHOBE B HACTOSILEE BPEMS MMEIOT CTPATErMUYECKOe
3Ha4YeHue 111 000pOHOCIOCOOHOCTH U pa3BUTHS IIEPEIOBBIX TEXHOJIOT UM cTpaHbl. B ycioBusx
CJIO’KUBLICHCS OCTPOI HEOOXOAMMOCTH UMIIOPTO3aMELICHUSI BBICOKOTEXHOJIOTUYHON TEXHUKU
(MomHble CBY-TpaH3HCTOpBI, CBEPXBBICOKOYACTOTHAs TEXHHUKA, MAarHUTOJIEKTPOHHbIE
yCTpoiicTBa (HATYMKH, CMECHUTEIH, TPAH3UCTOPBI, PE3UCTOPbI, KOHJAEHCATOPbl M T.II.),
IOpPEeLUU3NOHHOEe O00OpYyJOBaHUWE U HHTepepoMeTpuyeckre Ipudopbl) U HEOOXOAMMOCTHU
pa3paboOTKu  BBICOKOA((DEKTUBHBIX PATUOANICKTPOHHBIX M3CIHM, MHKPOCXEM HOBOTO
HOKOJIEHUs, 00beM MOTpeOJIeHHs TaHTala U MaTepHUajoB Ha €ro OCHOBE HEIPEPBIBHO PaCTeT.
Hapsiny ¢ 3TUM CyLIECTBEHHO y>KeCTOudaroTcs TpPeOOBaHUS K XHMHUYECKOMY COCTaBY Kak
MCXOIHBIX BEILECTB, TAK U KOHEUHBIX IPONYKTOB.

IIpu 3TOM pa3zpaboTKa HOBBIX COBPEMEHHBIX TEXHOJOTHMH M BBIIYCK HAyKOEMKOMH
IPOAYKLIUHN HEBO3MOXEH 0€3 aHAJIMTHYECKOro KOHTPOJs KauecTBa Mmarepuaios. IIpoGiema
XMMHYECKOI'O aHajiu3a MaTepuajoB HAa OCHOBE TaHTajla HE pEIlIeHAa BBHUJY CI0XHOCTU
HOJTrOTOBKHU P00, a TaKXKe TPYJHOCTEH B MHTEPIPETALMU aHATMTUYECKUX JaHHbIX. [lepeBon
po0Osl B pacTBOp, Ais Takux Meroa0B kak MCIT-ADC u UCII-MC B psane ciydaeB sBIseTCS
CIIOXKHOW 3a7auded, KpOME TOro, B IIPOLIECCE PpACTBOPEHUS BO3MOXKHO BHECEHUE
JIOTIOTHUTEIIBHBIX 3arpsi3HEHUH. Bo3HUKaro1IMe CII0KHOCTH CYIIECTBEHHO 3aTPYAHSIOT aHAIN3
peabHBIX 00OBEKTOB U CIIEPKUBAIOT IPOLIECC CO3/1aHMU HOBBIX MaTepHallOB HA OCHOBE TaHTAJIA.

B pamkxax pgaHHOM paboOThl OBUIM HCCIENOBaHbl M OIIEHEHbl aHAJIMTUYECKHE
BO3MOXKHOCTH METOJIOB, HE TpeOyIOIIMX IMepeBoAa MpoObl B pPacTBOP — JYTOBOTO aTOMHO-
SMHUCCHOHHOTO ¥  PEHTreHO(IyopecleHTHOro  aHanu3a. Pa3zpaboTaHa  MeToauka
MHUKPOBOJIHOBOT'O pa3IokKeHUs: MpoO MOpoIIKa TaHTaJla C MOCIEeTyOIUM MaCcC-CIIEKTPaIbHbIM
C WHIYKTHBHO-CBS3aHHOM Ia3Moil aHanmu3oM. IlokazaHa BO3MOXKHOCTH ompeneneHus 65
3JIEMEHTOB B IIMPOKOM JHana3oHe KoHenTpamuii ot 1-107 1o 1 % macc.
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OnpeneneHne MUKPO3JNIEMEHTOB B He(pTu U OypoBbIX pacTBopax

Memenuya C.U., Masuax H.B., bopoouna E.B.
Cubupckuii ¢hedepanvuviii ynueepcumem, 2. Kpacnospck
metelitsa_sl@mail.ru

B mpomecce pa3paboTku W 3KCIUTyaTallud HEPTETa30HOCHBIX MECTOPOXKIACHUN
oOpasyeTcst OOJBIIOE KOJIMYECTBO OTXOJOB OYPOBBIX IIIAMOB, PAaCTBOPOB, IIACTOBBIX BO/I.
Hcnonp30BaHre pa3MYHBIX PEareHTOB MpU (OPMUPOBAHUU CIOKHBIX IO COCTaBY OYpPOBBIX
pPacTBOPOB SABISETCS OJHOM M3 MPUYHMH MOCTYIJICHUS 3arPSA3HAIONIMX KOMIIOHEHTOB B HE(TH
IpU BCKPBITUM U TOCHEAYIOUIEH pa3paboTKe IUlacTa, 4TO B IMOCIEAYIOIIEM HEraThBHO
CKa3bIBae€TCs KaK Ha CBOWCTBAaX KOHEYHBIX IPOJIYKTOB He(TernepepaboTKu pazInuHON
IyOWHBI, TaK U Ha (YHKIMOHUPOBAHUHU YCTPOMCTB M MEXaHHW3MOB HedrernepepadOTKH, B
NEpBYI0  OYepelb METAUTMYEeCKUX, MOJIBEPKECHHBIX KOPPO3UH, U  JIOPOTOCTOSIIUX
KaTaJIn3aTOpPOB, TEPSIONINX CBOMCTBA MPU OTPABICHUH TSHKEIBIMU METaJIIaMHU.

OnHuM u3 Hanbosee 3HAUMMBIX 3arpsi3HUTENCH HePTH SBISIFOTCSA TSHKEIIbIE METaJLIbI,
CIIOCOOHBIE TPUBECTH K HAPYUICHHIO TEXHOJOTHYECKHX IpOoIlecCOB HedTenepepadoTKy,
OKa3bIBAIONINX BIHsiHUE Ha padoty JIBC, a Taxke moctynaromue B 00BEKTHI OKpPYKaOLIeH
Cpebl B KAUeCTBE HIKOTOKCHKAHTOB. {7151 KOHTPOIIS mapaMeTpoB U cocTaBa HEPTH U OYPOBBIX
PacTBOPOB B HACTOSIIUN MOMEHT IIMPOKO UCTIONB3YIOTCS MEKTOCYJapCTBEHHBIE M OTPACIICBEIC
crangaptel, B yactHoct ['OCT 33213-2014 u Pl 39-2-645-81 u ap. Jnsa onpenencHus
HUKeIs, BaHaus, sxene3a npumensercs ['OCT 31242-2017.

Jlnst pacimpenus nepedns onpenensemeix snementos (Cr, Fe, Mn, Ni, V, Zn, Ca, Mg
U JIp.) ¥ UCHoJb3yeMbIx ciekTpomeTpuyeckux metonos (ADC UCII, MC UCII u AAC OTA)
aHayiM3a npu aHanuse HeTu u OypOBBIX PACTBOPOB HA BOAHOW M YIJIEBOAOPOTHOM OCHOBE
npeUio’keHa YHU(DHUIMPOBAHHAS METOAWKA IMPOOONOArOTOBKH, BKIIOYAIOMIAs «MOKDPOE»
o3osenue B H2SO4 u «cyxoe» o3osenue ¢ pactBopeHreM MuHepaibHoro octatka B HNOs.

Jleryuune yrieBOIOPOIBI yIAISIIN TIEpEel «MOKPBIM» 030JICHHEM B TOKE BO3IyXa MPHU
KOMHATHOH TemmepaType B KpapiueBoM crakae 400 cm®. 3arem no6aBnsmm
KOHIICHTPUPOBAHHYIO CEPHYIO KHUCIOTY B coOOTHOIeHnu 0,5 MII Ha KaXIblid rpaMM o0pasia u
OCTOPOKHO HarpeBajid Ha BO3AYLIHOM OaHe He JONycKas BCKUMAHUSA U pa3OpbI3rMBaHUsS 10
noJIHOTO 00yTIMBaHus oOpasiia. Obpaser momerany B MyGeabHYIo Meub, HarpeBaiu 10 525°C
U BBIJIEPKMBAJIM JI0 MOJIHOTO ynaneHus yriepoaa. Ilpu HemonHoM oOyriavMBaHWM MOBBILIAIN
temneparypy 10 800°C u BeinepxkuBamu 60 mua. Octatok pactBopsuta B 5 % HNOs.

Pe3ynbraTel ompenesieHus MHMKpPO3JEMEHTOB B o00pa3lax yJIOBJIETBOPUTEIHHO
COTTIACYIOTCSI C TOTPEITHOCThIO, He mpeBbimatomed S5 %. KoHTposnbs mnpaBUIBLHOCTH
MOJYYEHHBIX Pe3yJIbTaTOB MPOBOJMIN METO/IOM «BBEIEHO-HAIIEHO».

Coneprxanue MUKPO03JIEeMEHTOB, MT/KT
HaumenoBanue oopasma Ni \Y/
ADC UCIH | MC UCIHI | AACIOTA | ADCHUCII | MC UCII | AACDTA
Byposoii pacteop Base Qil 0,18 0,19 0,19 0,26 0,25 0,26
BypoBoii pacTBop 0Tpad. 1,7 1,7 1,8 14 13 14
Cripas HedTB 0,023 0,023 0,022 0,012 0,014 0,013

Paboma evinonnena na 6aze llenmpa xonnexmugrnozo noavsosanus COY «Haykoemkue
Memoobl UCCIe008AHUA U AHANU3A HOBbIX MAMEPUAN08, HAHOMAMEPUATIO8 U MUHEPATbHO20

CblpbA»
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Oco6eHHOCTU U3BMeYeHNs NONMMUMUKITMYECKUX apoMaTUYeCKuxX
yrneBoAopoaoB U3 NOYB U AOHHbIX OTNIOXKEHUN Pa3fIu4HOro
cocTaBa ¢ ucnonb3oBaHueMm TexHUkm QUEChERS

Qscensan C.K., Mycopuna T.H., Temepoauies 3.A.
Kybanckuii cocyoapcmeennwiii ynueepcumem, 2. Kpacnooap
suzannaddd7@mail.ru

OOBEKTOM MPUCTANIBHOTO BHUMAaHHUS MPHU SKOJIOr0-aHATUTUYECKOM MOHUTOPHHIE
SBIISIIOTCS TOJIMIUKIINYECKHe apomatudeckue yrieoaoponsl (ITAY). /lannble coenuHeHus
UMEIOT MHOTOSIZICPHYIO apOMAaTHYECKYI0 CTPYKTYpY, XapakTepusyrTcs ruipohoOHOCTbIO,
TUNO(GUIEHOCTHIO, 3aMEUICHHON MHUKPOOMOJIOTHIEeCKON TpaHc(hopMaIliei, 4To CliocoOCTBYeT
UX YCTOMYMBOCTH M HAKOIUICHUIO B MOYBAX M JIOHHBIX OTJIOXKEHHSIX, Hanbojee 00BEKTUBHO
OTPKAIOIINX PEATbHYIO KOJOTHUECKYI0 00CTaHOBKY TeppHUTOpuii. OpraHnveckoe BEemecTBO
MOYBHI, €6 MUHEPAIOTMYECKUN COCTaB OKA3bIBAIOT 3HAYMMOE BIMsHUE HA HakomieHue [TAY,
IpU 3TOM C YMEHBIIEHUEM COJEpXKaHUs NEPBOrO BKJIaX BTOpOro Bo3pactaer. CoriiacHo
TpeOOBaHUSM  AHAJUTHYECKOTO MOHHUTOPHHIA SKOJOTHYECKHMX OOBEKTOB, METOANKHU
KOJINYECTBEHHOTO XMMHYECKOTO aHAIM3a JIOJDKHBI 00J1a/1aTh BBICOKOW YyBCTBUTEIBHOCTHIO,
BOCIPOM3BOANUMOCTBIO U TOYHOCTBIO, IO3TOMY pa3paboTKa cnenu(pUuuHbIX MOAXO0JI0B,
YUUTBHIBAIOUINX OCOOCHHOCTHM KOMIIOHEHTHOTO COCTaBa 0Opasllia HMCCIIEIOBAHUs, SBISETCS
AKTyaJIbHBIM HalpaBJICHUEM YKOAHAIUTUYECKON XUMHH.

B nmannoif pabore m3ydeHbl ocoOeHHOcTH u3BieueHHS [IAY w3 mouB mecuyaHoro,
CYIMECYaHoro, CyrJIMHUCTOrO, MIMHUCTOTO TUIOB U JOHHBIX OTJIOKEHHH CYNECYaHOTo THUIA.
[ToaroToBky mpo0 K aHaaM3y OCYHISCTBISUIM C Hcmosb3oBanueM TexHukd QUECHERS, B
KaueCcTBE JKCTpareHTa MPUMEHSUIM alleTOHUTPWI U €r0 CMeCh C alleTOHOM, IOJTy4aeMble
OKCTPAKThl AHAIM3UPOBATIH METOJIOM Ta30BOH XPOMATO-MacC-CIIEKTPOMETPHH B PEKHME
CEJIGKTHBHOTO CKAHUPOBaHUS HOHOB Ha mpubope “Shimadzu GCMS-QP 20207, Snounwus. s
MPOrHO3UPOBAHUS XapakTepa yaepxkuBanus I[IAY wu3yueH MuHepasorudyeckuii cocrtas
KaXJI0T0 U3 UCCIIEeyeMbIX 00pa3IloB € UCIIOJIb30BAaHHUEM METOJI0B PEHTI€HO(ITyOPECHEHTHOTO,
peHTreHoa30BOro M TEPMHUYECKOTO aHAIU30B, YCTAHOBJIEHO COJEpKAHHE OPraHHMYECKOIo
BeIleCTBa MeTo/IoM TropuHa.

[Toxazano, yTto W3 mMoYyB mecuaHoro M cymnecyaHoro TunoB TexHuka QuEChERS
MO3BOJIIET JOCTUYh cTeneHu u3BieueHus [IAY pasnuynoro crpoenus Onmskue k 100%,
aHAJIOTUYHAs KapTUHA HAOJ0JAaeTCsl TPU M3BJICUCHUHM HU3KOMOJEKYJSpHBIX [TAY mu3 Bcex
TUNoB 00pa3uoB. N3snedenue 6omnee 90% BbiIcOKOMOIEKYISAPHBIX [TAY 13 MOYBBI TTIMHUCTOTO
TUTIA ¥ JOHHBIX OTJOKEHUM CYMEeCUaHOro JOCTUTAETCsl BBeJAeHHEM Y 3-00pab0OTKH Ha CTaIuu
poOONOArOTOBKHY, HO M30BITOYHOE BO3ACHCTBHUE YIbTPa3ByKa MOKET HETaTUBHO CKa3aThCs Ha
n3BJIeueHNH aHamuToB. s n3Bneuenus [1AY nHanbonee cioXHBIM 0OBEKTOM HCCIICAOBAHUS
SBIISIETCSl CYTJIMHUCTAs TIOYBA, XapaKTePU3YIOMIAsCS BRICOKUM COJIEpPKaHUEM OPTaHHYECKOTO
BeulectBa. [{ns usBneuenus Oonee 70% aHAIUTOB HEOOXOAMMO IMPHUMEHEHHE OUHAPHOTO
JKCTpareHTa ¢ ¥Y3-o00paboTKoii B mporiecce mpoOonoAroTOBKH.

Paboma svinonnena 6 pamrax I'oczadanus Munoopuayku P®, npoexm Ne FZEN-2023-
0006, ¢ ucnonvzosanuem Hayuno2o obopyoosanus L[KII “Oxonoco-anarumuueckuti yenmp”
Kybanckozo cocynueepcumema.
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MNMpenckasaHme nectuumaHon aktuBHocTu no UK cnekrpam

Ocunog A.JI., I'yoanosa C.A.
Hoesocubupckutl eocyoapcmeentblil yHugepcumen 3KOHOMUKY u ynpaeienus, 2. Hosocubupck

alosip@mail.ru

Cratbsi MOCBSIIIIEHA UCCIACAOBAHUIO CTATUCTUUYECKUX METOJOB MPHUHSATHUS PEUICHUU C
MOMOIIbI0 MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, IMO3BOJISIIOIIUX OLIEHUBATh
NECTUIMIHYI0 aKTHBHOCTh XMMHUYECKHX BENIeCTB. B kadecTBe (PakTOpPOB HCIHOIB30BAIUCH
uH(ppaKpacHble CHEKTPhI MOTJIOILIECHHUSL. BreruucnurenbHbie SKCIIEPUMEHTBI
MPOJIEMOHCTPUPOBAIH BBICOKYIO 3(PPEKTUBHOCTH MPOTHO3UPOBAHUS 32 CUET MCIOIH30BAHUS
CTaTUCTUYECKUX METO/IOB MPUHATUS PEIICHUH U KOMIIBIOTEPHBIX TEXHOJIOTH [1].

Jns npenckasanust nectuuuaHoM akthuBHOcTH 1o MK criektpaM wucnosns3oBaics
CTAaTUCTUYECKUN METOJ NPUHATUS pelleHui (OailecOBCKHMI alropuT™M B MPEATNOTIO0KEHUU
HE3aBHCUMOCTH BCeX mpus3HakoB). [lns pacno3HaBaHusi OHOJIOTMYECKOM aKTUBHOCTU
xumuueckux coenuHenuit mo ux MK cmekrpam oOyuaromasi BbiOOpka coaepxkana 800
akTUBHBIX M 1200 HEaKTHMBHBIX XMMHMUYECKHX BEHICCTB. DK3aMEH MPOBOAMWIICA Ha Tpex
BbIOOpKax oobeMoM 150, 150 u 150 coemunenuii. MK criekTpbl KOAUPOBAIKCH aHAJIOTUYHO
pabore [2]. [TomyueHnHbIe pe3yJbTaThl SKCIIEPUMEHTOB IIPEICTABIICHBI B TA0JIUIIE.

Taonuua
Pesynprartsl npeackazanus nectumaHor aktuBHoct no MK cnekrpam

[TpoueHT ommob0K
DK3aMeH
Mozens pacnosnaBaHus OO0yuenue . o0beM o0beM
BLIGOPKH - 150 BI)I6105pOKI/I - BI)I6105%KI/I -
baiiecoBckas Moaens Ha
OCHOBE€ MHHHUMAKCHOT'O 9,8 11,1 12,5 10,9
paBUJIa

Cpennuii mpoleHT omrbOK Ha IK3aMeHe 10 TpeM BbIOopkam coctaBui 11,5.

PazpaboTan KOMIUIEKC MPOTPAMMHBIX CPEICTB ISl PAcO3HABAHUSI OMOJIOTUYECKOU
AKTUBHOCTH U (PU3UKO-XUMUYECKUX CBOMCTB [3], MO3BOISIFOIINN TIAHUPOBATH AKCIIEPUMEHTHI
M0 CHUHTE3y COCIMHEHHH ¢ 3aJaHHBIMH OWOJIOTHYECKUMU U  (PU3UKO-XUMHUYECKUMHU
CBOMCTBaMH.

bubnuoepaguueckue ccoliku
1. OcunoB A.JI. HdopmaniioHHBIE TEXHOJIOTHH B 3aJadax KJIACCH(PUKAIMU TOKCUYECKHUX
BemectB / AJL. Ocunos, B.II. Tpymuna, P.E. barnaii // Internatinal Journal of Advanced
Studies. 2017. T. 7. Ne 4-2. C.79-84.
2. Hurmarymaua P.C. CraTtucTudyeckuii METOA  COCTaBJIEHUS M HUCIOJIb30BAHUSA
koppemsiuonHbix Tabmuy / P.C. Hurmarymmun, B.M. Cmupnos // Xypnan npukiaaHoit
cnekrpockonuu. T. XXI, Bemm. 2. 1974. C.307-314.
3. OcunoB A.JI. O0 UCHOIB30BaHUU MOJIENICH CTaTUCTHYECKOTO PAClO3HABAHUS B CHCTEME
BUPTYaJIbHOTO CKpuHUHTA XuMuueckux BemecTB / A.JI. Ocumnos, JI.K. boopos // HTU. Cepus
2. Uadopmanmonnsie iporiecchl u cucteMbl. Ne 7. 2012, C.1-6.
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UccnepnoBaHue pacnpeneneHns MUKPO3NieMeHTOB
B YrNeBo4OPOAHbIX rpynnax HedTn

Ocunoe K., [Manioxosa JLH.>?, Mapromuna T.A.%?

Y000 «Cmpama Coniowency, 2. Jlonconpyousiii

2Uncmumym 2eoxumuu u ananumuyeckoi xumuu um. B.H. Bepnadckozo Poccuiickoti
axademuu Hayk ('EOXHU PAH), 2. Mockea

panyukova.di@stratasolutions.ru

JloObiBaemble U TmepepabarbiBaeMble B Poccun He(hTH MOTYT SBISTHCS MCTOYHHUKOM
MHUKpPORJIEMEHTOB, B TOM YHCIJIE€ IIBETHBIX, OJarOpOAHBIX M PEIKO3EMENIbHBIX METaJlIOB.
M3BeCTHO Takke, YTO HEKOTOPbIE TEXHOJOTHH, HCIIOJb3yeMble B HedrenepepadoTke,
HO3BOJISIIOT KOHLEHTPUPOBATH LIEHHBIE 3JEMEHTHI B MOOOUYHBIX MPOAyKTax. Takum oOpazom,
JaKe €CIIU COJIepKaHHE MHKPOIJIEMEHTOB B MCXOJHOM ChIPbE€ MAJIO€ WJIM HAXOJIUTCS HUXKE
npezena oOHapy>KEeHUs, €CTh BEPOSITHOCTb, UTO UX KOHLIEHTPALIUS B OTJEIbHBIX (PAKIMAX WIH
BBIJIEJICHHBIX U3 HETO YIJIEBOJOPOAHBIX IpyInax OyaeT 3HaUUTEIbHOM.

Hacrosimmass paGoTa mocBsilieHa MCCIEIOBAHUIO paclpesieieHus] MHUKPO3JIEMEHTOB
B YIJIEBOOPOIHBIX rpynnax (T.H. SARA-Tpymmnax) o0pa3ioB He()TH pa3IMIHON TPUPOJIBL.

OmnpeneneHue coaep)kaHusl 3JIEMEHTOB IIPOBEIEHO C IOMOILBIO METOoJa Macc-
CHEKTPOMETPUM € MHAYKTUBHO cBsizaHHOM minazmoit (MC-UCII) mocie MHKpOBOIHOBOM
KHCJIOTHON MUHEpanu3aluu npod. AHaJIN3 OCYILIECTBIIEH C UCIOIb30BAaHUEM KBaIPYIIOJIBHOIO
MC-UCII criekrpomeTpa, CHA0KEHHOTO CTOJIKHOBUTEIILHOM STUCHKOM.

B pabote n3yueH MUKPO3JIEMEHTHBIM COCTaB MCXOIHBIX TOBapHBIX HedTel, a Takxke
COCTAaBJISIOLIMX MX TPYII COEIMHEHUIH: MajibTeHOB U acanbTeHoB (aHri. Asphaltenes) u
BBIJICJICHHBIX M3 MAaJbTEHOBOW 4YacTU HACBIIIEHHBIX YIJIEBOJOPONOB (aHri. Saturates),
apoOMaTHUYECKHUX YTIIEBOAOPOIOB (aHTi. Aromatics) u cmou (amri. Resins). HMcciemyembie
YTJIEBOJOPOAHBIE TPYIIBI IMOJIYYEHBI B COOTBETCTBUM C IIUPOKO PACIPOCTPAHEHHBIMU
METOJMKAaMU KOJIOHOYHOM XpoMaTorpaduu.

Ha  ocHOBaHMM  TIONYy4YEHHBIX  OKCHEPUMEHTAIBHBIX  JAHHBIX  OIPEAEICHBI
YTJIEBOIOPOAHBIE TPYIIBI, B KOTOPBIX MPEUMYIIECTBEHHO KOHLEHTPUPYIOTCS T€ WM HHBIE
MHUKpPO3JIEMEHTHI. JIOMOTHUTEIBHO MU3YyYEHO BIMSHUE BBIOOpAa METOAUKH BblAeneHUs SARA-
TPy Ha pacrupesiesieHue B HUX MUKPO3JIEMEHTOB.

Paboma evinonnena 6 pamxax I'oczaoanus 'EOXU PAH.

258


mailto:panyukova.di@stratasolutions.ru

CnekTpodoToMeTpuieckoe U3yvyeHne MOHHOro coctaBa npenaparta
Ha OCHOBe npoayKTa (ppakLMOHUPOBaHNA NNa3Mbl KPOBU

Ilnamonoe U.A., Anuxuna M.A.

Camapckuil.  HAYUOHANBHBINL  UCCIE008AMENbCKULL  YHUGEPCUMENm — UMEHU — aKA0eMUuKd
C.11. Koponesa, 2. Camapa

anikina.ma@ssau.ru

JlekapcTBEeHHbIE Ipenaparbl U3 IUIa3Mbl KPOBH YEJIOBEKA IIHMPOKO HCIOJIB3YIOTCS B
KJIMHUYECKON TMPaKTHKE, BXOAAT B IEPEYCHb >KU3HEHHO HEOOXOIUMBIX M BaKHEWIIMX
JIEKapCTBEHHBIX IIPENapaToB, OXBATHIBAIOT IIMPOKHUM CIIEKTP (GU3UOJOTHUECKUX (PYHKIMM, HO
00beM HMX TPOM3BOJICTBA OrpAaHHYEH KOJMYECTBOM JIOHOPOB IUIa3Mbl KpoBU. Ha Tekymmii
HEepUoJl OTMEYAeTCsl OCTPhIM Je(pUIMUT OTEYECTBEHHBIX IUIA3MEHHBIX [PENaparoB —
MOTPEOHOCTh MPAKTUYECKOTO 3/IpaBOOXPaHEHHs yAOBIeTBOpeHa b Ha 10 % [1].

B T0 e Bpems, MMeeTcs NOTEHIMaJIbHAas BO3MOXHOCTb Oojee 3(PPEeKTUBHOIO
UCTIOJIB30BaHUSl JOHOPCKOW IUIa3Mbl KPOBH, JOMOJHHUTEIBHO BBIACISAS W3 TOOOYHBIX
IPOAYKTOB €€ (ppakIMOHUPOBAHMS JIEKAPCTBEHHBIE BEILECTBA, KOTOPbIE MOTYT IMPUMEHSTHCS
JUISL CO3JJaHMS IIUPOKOTO CIIEKTPa JIEKAPCTBEHHBIX IPETapaToB, OMOJIOTUIECKUX TO00ABOK H
KOMITOHEHTOB IMUTATEJbHBIX CPE.

PazpaboTka HOBBIX JIGKAPCTBEHHBIX IPEMApaToB HEMOCPEACTBEHHO CBs3aHa C
HEOOXOIMMOCTBIO BBICOKOTOYHOI'O ONpEAENICHUS KOMIIOHEHTHOTO M 3JIEMEHTHOTO COCTaBa
TOTOBOTO TIPOAYKTa METOJaMH, OOJaJaroIIMMHU JIOCTATOYHOW YYBCTBUTEIBHOCTHIO H
CEJIEKTUBHOCThIO. Yale Bcero A H3Y4EHHUs COJIEpKaHUsS pPA3JIMYHBIX 3JIEMEHTOB B
OnonpenapaTax U OMOXUAKOCTSIX NPUMEHSIOT TAKUE METOABI CIEKTPAIbHOTO aHAIM3a, KakK
PEHTIeHO-(DIIyOpECLIEHTHBIN aHaIN3, MacC-CIIEKTPOMETPHUS C MHIYKTUBHO CBA3aHHOM IJ1a3MOii
U aroMHO-aOcopOumonHasi cmnekrpomerpus [2]. [lpu onpeneneHMM HOHHOTO COCTaBa
OpenapaToB  MNPUMEHSIOTCA  pa3jiMyHble  METOAbl  aHajlu3a B COYETAaHMM  CO
CHEKTPO(POTOMETPUIECKHM JETEKTUPOBAHHEM, OOECIEUYMBAIONINM JOCTATOYHO HHU3KHE
HpeJeNnbl ONpeieeHusl.

B nanHO# paboTre mpuBeIeHBI PE3YIbTATHI CIIEKTPOGOTOMETPHUECKOTO HCCIIEIOBAHUS
HMOHHOT'0 COCTaBa Ipernapara, M3TOTOBJICHHOI0 U3 MOOOYHOI0 MPOayKTa (hpaKIMOHUPOBAHUS
I1a3Mbl KPOBH JIOHOPOB, KOTOpbIN mnpepoctaBisuics Camapckoil 00JacTHOM KIMHUYECKOU
CTaHLUEH nepearBaHus KPOBU.

bubnuoepaguueckue ccoliku

1. Bonkosa, JI.B. IlepcriekTrBbl MCIOB30BaHUSI TOOOYHBIX MPOIYKTOB (PPaKIIMOHUPOBAHUS
noHopckoil mnasmsl / JIL.B. Bonkosa, E.B. Ilynen // Xumuueckas TEXHOJNOTHS U
onortexHomorus. — 2015. — Ne 4. — C. 49-63.

2. UnbsicoBa, P.P. OnpeneneHue TsOKENbIX METAIJIOB B MHUHEpaIM3aTax OHOIOIMYECKHX
00BEKTOB METOJIOM aTOMHO-a0copOImoHHOM criekTpockonuu [Tekcer] / P.P. Unbsicora, JI.M,
Canraposa, 3.H. Koruna u nip. // Becthuk bamkupckoro yausepcureta. — 2019. — T. 24, Ne 1.
— C.76-80.
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UccnepoBaHue npupoabl maTepuana cepaeyHuKa 30510THbIX HUTEN
XIV B. U3 packonok Ha nnato dcku-KepmeH

Hoxcudaes B.M.*, Kamaes A.B., Jlo6ooa A.FO.}, Tepewenko E.FO. L Xavipemounosa D.A4.72,
Ayuwuna E.B.*

Hayuonanvnwiii uccnedosamenvcruii yenmp “Kypuamoeckuii uncmumym”, 2. Mockéa
2Uncmumym apxeonoeuu Kpvima PAH, 2. Cumgpeponons

B 2020 r. B x0€ packoNoOK LIEHTPAIbHOM YacTH ropoja Ha miato IDcku-KepmeH B
IUIMTOBBIX MOTHJIAX Tepea TJIaBHOW Oa3miukoi, B JaByX mnorpedenusx XIV B. Obutn
oOHapy»eHbl 30JIOTHbIE HHUTH, MPEICTABISIIONINE COOOM TOHKHE IMOJOCKH IParoleHHOTO
MeTajljja, CIHMPAJIbHO HABUThIE Ha CepAeyHUK. M3BECTHO, YTO wYamle BCEro IIOJOCHI
JParolieHHOT0 MeTaJlla HAaBUBAJIM BOKPYT CEpJLIEBUHBI Ha OEJIIKOBOI OCHOBE (IIEJK, HIEPCTh
WIM BOJIOC) WJIM K€ HA OCHOBE LIEJUIIOJIO3bI (JIEH, XJIOMOK WK KoHomuist). [Ipu nmpoBeneHuu
3IEKTPOHHO-MUKPOCKOIIUYECKOTO HCCIEI0BaHUs HUTEH ObUl 3apUKCHUpPOBAH BOJOKHUCTHIN
XapakTep CepieYHNKA HUTEH, YTO [TO3BOJIMIIO UCKIIOYUTh IPUMEHEHUE B KAUECTBE OCHOBBI JIJIS
30JI0THBIX HUTEH BOJIOC, KOKH WIIU CYyXOKHUIIHM.

B xozme uccnenoBaHus IOCIIENOBATEIbHO NPOBEPSUIM THIOTE3bl PACTUTENBHOM U
YKUBOTHOW MPHUPOABI MPOUCXOKIACHHSI MaTepuai cepledyHuKa. PacTutenbHbie BOJMOKHA (JIEH,
XJIOIIOK, KOHOILJIS) TPE/ICTABIISIOT COOOM 1IEJITF0I03HbIE BOJIOKHA, YCTOMYUBBIE K BO3JEHCTBUIO
nienoueit. [llepcTsiHOe BOMOKHO COCTOUT M3 Oelika KepaThHa, a IIeNKoBoe — u3 (pubpouHa.
benkoBbIe BOJIOKHA YyBCTBUTENbHBI K BO3JAEHCTBUIO PACTBOPOB LIETIOYECH.

[Ipu menoyHoM rujposin3e KepatuH U (GUOPOMH PaCIICIUISIOTCS C 00pa3oBaHUEM
aMUHOKHUCIIOT. B cocraBe amMuHOKHCIOT (uOponHa menka okoyio 35% rmnuHa u 25%
anmanuHa. KepaTus mepcetu coctout u3 okoio 14% rmoramMmunoBoit kucnotsl, 10-12% cepuna
u 1ctuHa. CozpeprkaHue alaHWHA U TIUIMHA COCTaBIIsAET 0KoJIo 4 u 7%.

B pesynbrate menouHoit 00paboTku MaTepHai cepIeUHUKA OJIHOCTHIO PACTBOPHIICS C
obpaszoBanuem OeciBeTHoro pactBopa. Jlameneiimee I'X/MC uccienoBanue, MOIy4eHHOTO
pacTBopa MO3BOJIMJIO OOHAPYKUTh CIIEJ0BBIE KOJIMUYECTBA JABYX aMHHOKHCIOT — IIMIUHA U
aJIaHMHa, YTO MO3BOJIUJIO CAENATh BBIBOJ, YTO CEPJCUHUK U3TOTOBJIEH U3 IIEJIIKOBOTO BOJIOKHA.
W3nenust 13 TakuX HAUTEN MOTJIM IPUBO3UTH B KpbIM reHys3ckue Kynisl. M3BecTHO, uTo B XIV
B. pa3jIMyHbIE IIEJIKOBbIE TKAaHU ObUIM NMPUOPUTETHBIM TOBApPOM B TOProOBIIE, KOTOPYIO BEIU
utanbsHIb B Kapde n roponax I'enyasckoit I'azapun.
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CopOumnsa KaTUOHOB Le3UA U3 BOAHbIX 00 bEKTOB OEHTOHUTOBOW
rMUHOMN NEeBaLMHCKOro MecTopoXxaeHnsa pecnyonuku [larectaH

Pamaszanos A.IILY, 3eiinanos P.3.%, Anumosa ,ZZ.H.Z, Mazomeoos K.0.2

Y Uncmumym npobnem ceomepmuu u 60306H0615eM01L dSHepeemuru, gunuar OUBT PAH,
2. Maxauxana

2Tacecmanckuii 2ocyoapcmeennwiii ynusepcumem, 2. Maxauxana

SBanmuiickuii pedepanvuuiii yuueepcumem um. M. Kanma, 2. Kanununzpao
actron@yandex.ru

VY4uuThiBasg TEKyIIyH TEHAEHLMIO K YMEHBIIEHHIO KOJMYECTBA IEKTPOCTAHLMN Ha
MCKOIIaeMOM TOIIJIMBE HM3-32 BBICOKHX BBIOPOCOB YTJIEKHCIIOTO ra3a M pacTyIlero crpoca Ha
3JIEKTPOIHEPI U0, AaTOMHBIE IEKTPOCTAHIIMN CUUTAIOTCS OJJHOM U3 JTyYIIUX albT€PHATUB IS
IPOM3BOJICTBA JICIIEBOW M YHCTOW >HEPruu. Bompockl 6€30MacHOCTH MPEACTaBISIIOT COOOH
OCHOBHYIO Ip0o0JieMy, KOTOpas 10 CUX IOp OIpaHMYMBACT PA3BUTHE 3TOTO CEKTOpa H3-3a
OIMACHBIX PAJUOAKTUBHBIX OTXOJOB, KOTOPbIE MPOU3BOAAT aTOMHBIE AeKTpocTaHuuu. Cpeau
OTXOIOB, OOPA3yIOLIMXCSl HA ATOMHBIX 3JIEKTPOCTAHLUAX, OKOJO 85 % COCTaBIIAIOT XKHUIKHUE
paZMOaKTHBHBIE OTXOJIbI, KOTOPBIE HEPENKO MOMAIaoT B OKPYXamollyr cpeay. Hamboree
KPUTUYECKMMHU POAYKTAMHU SJIEPHOTO JACJICHUS ABISIOTCS pailOHYKIN/IbI HE3Us U CTPOHIIUS.
[losTOMy OmpeneeHHe Aake HU3KHX cojepkaHumii pagmoaktuBHeX Cs* m Sr?* B Bomax
Pa3INYHOIO MPOMCXOXKJIEHUS SIBJIAETCS AKTyaJbHOW 3aJauell MOHUTOPHMHIA 3arps3HEHUs
OKpyXaromie cpenpl. [l KOHUEHTPUPOBAHMS PATUOHYKIUIOB IIMPOKO HCHOJIb3YHOTCS
copOLMOHHBIE METO/bl. B KauecTBe COPOEHTOB UCMOIB3YIOT HEOPraHUYECKHE COPOEHTHI B TOM
YyHCclie MPUPOAHOIO MPOUCXOXACHUS. OCHOBHBIM INPEUMYIIECTBOM COPOEHTOB Ha OCHOBE
IPUPOJHBIX MAaTEPUAIIOB SBISIETCS UX JOCTYHHOCTh M HU3Kas CTOUMOCTh. Cpelu mpUPOHbBIX
copOeHTOB HauOOJIbIIIEE TPUMEHEHUE /ISl OUUCTKHU PACTBOPOB OT PAJAMOHYKIMJIOB MOIYYHIN
pas3JInYHbIe ATIOMOCHINKATHBIE MUHEPAIIbl, B YACTHOCTH, NPUPOIHbIE OCHTOHUTOBBIE TJIIMHBI.
JlanHblif TUI COpOEHTOB MCHOJB3YETCSl, B OCHOBHOM JUIsl M3BJIEUEHUS HMOHHBIX (PopM
PaMOHYKJIMJIOB 11e3Usl M cTpoHUus. X copOuMs mpoTeKaeT 3a cueT HaJu4dus B CTPYKType
cOpOEHTOB OOMEHHBIX MOHOB HATpUs, KalIHsl, MarHus, KaJbLUs U Ap.

Lenp HacTosIEH pabOTHI COCTOSIIA B U3YUYEHUH YCIOBUN COPOLIMU KaTHOHOB LI€3Us U3
BOJIHBIX cpejl OEHTOHUTOBOH INnHOM JleBammHckoro mectopoxaenust PecnyOnuku Jlarectan
C IPUMEHEHUEM aTOMHO-3MHUCCUOHHOH CIIEKTPO(OTOMETPHH.

Omnpenenenue colepkaHus 1€3Msl B BOJHBIX pPacTBOpax MPOBOAWUIM HAa aTOMHO-
abcopbumonHoM criekrpomerpe ContrAA 700 mpu uinHe BoHbI 455,5 HM. B pabore nsyyena
3aBUCHUMOCTh CTENEHb M3BJICUYEHUS KaTHOHOB II€3usi OeHTOHUTOBOM TIuMHOM oTr pH B
CTaTUYECKOM pEeXHMe. YCTaHOBJIEHO, YTO 4YTO M3BJIEYEHHE HJIEMEHTa Haubosiee MOJHO
nporekaeT npu pH 5 — 9. Onpenenena crarnyeckas COpOIMOHHAsA €MKOCTh INIMHBI IO 11€3HI0,
KOTOpas cocTaBuia 62 Mr/T. YCTaHOBJICHO YTO MaKCUMAaJIbHOE 3HAYEHHE BEJTMUMHBI COPOIMU
1e3us TIUHOH mocturaercs 3a 5 muH. M3 98% noHOB, 3aMelaeMbIX LE3MeEM OOMEHHBIMU
KAaTHOHAMH [JIMHUCTHIX MHHEPAJIOB BXOANINX B COCTAB HCCIeayeMoii rmuubl: Mg?* — 47%, K*
— 26%, Ca** — 25%, ocrtanmpHble 2% TPHXOASTCS HA APYTHe KaTHOHBI, BeposTHO, H'.
HccnenoBaHo KOHKypHpylomiee BimsHHe KatmoHoB Na®* m Ca®*, comepxaHue KOTOpHIX B
OPUPOJHBIX BOAAX 3HAUMTENIBHO IMpeoOiajaeT Haja JAPYTMMH KaTHOHAaMH METaJuIoB.
VYCTaHOBJIEHO, YTO YyMEHbIIEHHE COpPOIUM MOHOB II€3Usl, B ONTHUMAIBHBIX YCIOBHIX
HaOITI0/1aeTCs IPU KOHIEHTparusx 6onee 18 mr/m Na* u 23 mr/n Ca?",

Takum oOpa3oM mpoBeneHHOE HCCIeOBaHHWE TOKa3ajo, 4To OCHTOHMTOBAs IJIMHA
JleBammuckoro MectopoxkaeHus PecrmyOmmku [larectan mnpeacTtaBisieT co0oil marepuan
NEPCIIEKTUBHBIN AJIs IPEABAPUTEILHOIO KOHLEHTPUPOBAHMSI HOHOB LIE€3HsI U3 IPUPOIHBIX BOJ
Pa3IMYHOTO MPOUCXOKICHHUS.
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OnepaTUBHbLIN MOHUTOPUHT MPUPOAHON BOALI HA NpUMepe
onpeaeneHua mapradua (l1) v xxene3a (ll, Ill) c npyumeHeHnem
noprtatuBHoro ¢potomeTpa

Cumaxuna A.U., Tumaxosa C.U., Apabosa 3.M., Muxaiinosa A.B., @abenunckuii FO.H.
Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccuiickotl
axademuu Hayk (TEOXHU PAH), e. Mockea

yana.igorevna@list.ru

CKOHCTpYHpOBaH TMOPTAaTHUBHBIA  (OTOMETP, COCTOSAMIMA W3 JBYX OJIOKOB,
MO3BOJISIIOIUX paboTry B pexume nuddysnoro orpaxkenus (CHO) u  kimaccuueckou
¢oromerpun. CrexkTpanbHblii auanazon u3Mmepenuit  400-700 wM. MunudpoTOMETp
o0ecreunBaeT HaJIeKHOCTh, IPOCTOTY UCIOIb30BaHUS U ABTOMATUYECKUN MEPEHOC JaHHbBIX B
nepcoHanbHbI KommbioTep [1]. OcBeTuTenu 6;10k0B MUHU(POTOMETpA MTOCTPOSHBI HAa HAbOpe
cBeronuonoB. JlanHas paboTa BBINONHEHA C UCHOJIB30BaHHWEM Oyioka (oTomMeTpuu.
YcTpoiicTBO ansi M3MepeHus: Kod(pUIMEHTa TPONYCKAaHUS COCTOMT W3 OCBETHTENS Ha
CBETOJIMO/IaX AMaMeTpoM 3 MM, MONyIIMpHHA My4yka uanydenus 18-20°, momymmpuna mo
mumHaM BOJIH 20-30 HM; KIOBETHOTO OTJENICHUs IJi KIOBET C BXOJHBIM OKHOM 11x21 MM u
JUTHHOHN <25 MM; (OTOMO/Ia, TIEPE]l KOTOPBIM YCTaHOBJICHA coOMpatomas Tna3a. CBETOAMO b
coOpaHbl B MaTpUIly, pa3MEepPOM COOTBETCTBYIOILIYIO BXOJHOMY OKHY KIOBETHI. JIJTMHBI BOJH
u3nydenus (HM): 390, 460, 517, 573, 612, 633 u 670.

B Hacrosiiee Bpemst pazpaboTaHo 00JbIIOE KOJTMYECTBO PA3IMYHBIX METOIUK aHaIH3a
mro6oro tuna Boabl. [lo nanasiM BO3 cerognst ux 6omnee 13 Thic. BoMbIIMHCTBO aHAINM30B U
TECTOB MPOBOJISATCS B YCJIOBUAX CTAIIMOHAPHBIX JaOOPATOpPHii, YACTO CHIIBHO yJIaJIeHHBIX OT
MecTa HaXOXKICHUS HCCIEAyeMOro MPUPOAHOTO 0oOBbekTa. Pa3paboTka MeTom0B, KOTOpHIC
MO3BOJIAIOT MPOBECTH OIPEICTICHHIE WU ITPEIBAPUTENbHYIO IPOBEPKY KaueCTBa BOJIbI HA MECTE
otOopa Bce emie akTyainbHa. Ha mpakTuke mpoba BOIBI JOJKHA MOMACTh B JAOOPATOPUIO B
TedyeHue 2-3 nueit. [Ipu yBennuyeHuu cpoka JOCTaBKM HeoOXoauma KoHcepBaius npo6. s
Maprasiia, HalpuMep, B TEX CIydasx, KOT/Ia aHaJIn3 He MOXKET OBITh IIPOBENIEH cpa3y ke MOocIIe
oT60pa NP6k, HOCTEIHAS KOHCEPBUPYETCs J0OABIEHHEM 5 M KOHIIEHTPHPOBAHHOH a30THOM
kucnotsl Ha 1 1m3 mpo6sr (TOCT P 51593-2000). U amst oGecnedenns penpe3eHTaTHBHOCTH
npob Takas 1o0aBka He0OX0AMMa TaKkxke K Boje, coaepxkamiei Al, Fe, Cu, Cr, Pb u Zn, uto He
BCET/a YI00HO MITM HEBO3MOJKHO B YCIIOBHSX JUTHTENBHBIX dKcenumuid. [loaTomy mporemypa
npoOONOJATrOTOBKM JMOO BCe €lle HyXJaeTcsl B COBEPLICHCTBOAHMHU, JHOO HEOOXOIUMBI
npuOOpbl U METOJMKU JUIS aHalu3a BOJbl Ha Mecte. BriOop snemeHTOB 0oOocHOBaH [2]. B
paboTe yCOBEpIIEHCTBOBAHbl XUMUYECKHE METO/IbI, YTO MTO3BOJIUT IPOBOIUTH aHAJIU3 BOJIbI HA
Fe u Mn na Mecre ¢ ucmonap30BaHHEM pa3zpaboTaHHOro (Goromerpa. Meton ompenenecHus
Mn(ll) mpemnokeH ¢ OpPraHUYECKHM aHATUTHYECKUM peareHToM 2-(2-XWHOJIMHA30)-5-
muyTunamMuHoenonoM (XAJAD) npu A 573 HM nopTatuBHOrO oTOMETpa, *Keneza — ¢ 4,7-
mudennn-1-10-penantponunom (6arodenanTporuHoM). MeTosabl anpoOUpOBaHbl Ha PEUHOU
BOJIe MaJIbIX peK (Tpexae Bcero 6010THBIX) MockoBckoii n TBepckoit o0acTax.

bubnuoepaguueckue ccolnku
1. Kysomun U.H., Yoione T.X., Cumaxuna A.HU., Muxaiinosa A.B., ®aberuncrxuu FO.HU. 1]
Tonkne xumuaeckue Texaonoruu. 2019. T. 14. Ne 2. C. 78-86.
2. Poctipuponnanzop BeisiBui B Bonre npessimenue [TIK mapranna 6onee yem B 40 pas // PUA
HOBOCTHM. https://ria.ru/20230605/marganets-1876142037.html
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Anpo6auna meToguKU onepaTMBHOIO KOHTPOJISA HeMeTannm4ecknx
BKITIOYEHNM B MeTanJIM4eckux cnyiaBax MeTogoM aTOMHO-
3MUCCUOHHOIO CNEeKTPanbHOro aHannM3a ¢ UCKPOBbIM
BO30yXXaeHuem

Cnpvieun I'.C., I'pueoposuu K.B., @envoman FO.K., Pymanyesa C.b., Mopozos A.O.
Hncmumym memannypeuu u mamepuanogeoenus um. A.A. batikosa Poccuiickoul akademuu
nayk (MMET PAH), e. Mockea

yuri.feldman@yandex.ru

B coBpeMeHHOI MeTauTypruyeckoid HMPOMBIIUIEHHOCTH MPEABSBISAIOTCA Bce Oolee
BBICOKHE TpeOOBaHUS HE TOJBKO K COCTaBy MeTallla, HO U K KOJHYECTBY U pa3zMepy
HEMETAJUTMUECKUX BKJIIOYEHUN, OKa3bIBAIOIIMX HEMOCPEIACTBEHHOE BIIMSHHME Ha KauecCTBO
TOTOBOM NMPOAYKIUHU. TpaTuIIlMOHHBIMU METOJaMHU KAYECTBEHHOT'O aHATTN3a SIBJISTFOTCS aHATA3BI
nuM$oB Ha ONTHYECKOM MHUKPOCKOIE, a TaKKe CKAaHUPOBAaHUE MOBEPXHOCTH C MOMOIIbIO
pPacTpoBOrO 3JICKTPOHHOTO MHKPOCKONA C BCIOMOTAaTeNbHOW (DYHKIMEH pPEHTICHOBCKOTO
MuKpoaHnanuzaropa. K coxanenuto, TaHHbIE METOAbI TPEOYIOT 3HAUUTENBHBIX 3aTPaT BpEMEHH,
BKJTFOYAIONUX MOJTOTOBKY MUTH(OB U HEIOCPEICTBEHHYIO JUTUTEIHHOCTh aHamu3a. [loaTomy
UMeeTCsl OCTpasi HEOOXOAMMOCTh B OINEPATUBHOM METOAE KOHTPOJS METaJLTypruuecKoi
MPOAYKIMK C IS0 ¢ OTOPaKOBKM HA MPOW3BOJACTBE. TaKUM METOAOM SIBJISICTCS METOJ
ATOMHO-3MHCCHOHHOTO CIIEKTPAILHOIO aHallk3a ¢ KCKPOBbIM Bo30YxaeHrem (PDA-OES).

OcuoBubiM npeumyniectBoMm PDA-OES  sBnsiercss BbICOKass CKOPOCTh aHANIN3a,
MO3BOJIAIONIAS TMPOBOAWTH OMNEPATUBHBIM KOHTPOJb KadyecTBa II0 HEMETATUYECKUM
BKIIFOUCHUSIM TPU METALTYPrHYECKOM Tpou3BojcTBe. Llenpro maHHOW paboThl  OBLIO
COIOCTABJICHHE KOJMYECTBA U pa3Mepa MUKOB MHTEHCUBHOCTU curHana ananuza PDA-OES c
KOJIMYECTBOM M pa3MEPOM HEMETAJUTMYECKUX BKIIIOUeHH B oOpasuax craneit 30XI'CA u 40X
3a CYET CPaBHUTEIBHOTO aHallM3a METOJIaMU CKaHUPYIOIIEH JIEKTPOHHOM M ONTHYECKOM
MuKpockoru. CpaBHEHHE TOJYYCHHBIX JAaHHBIX TO3BOJIMJIO WHTEPIPETHUPOBATH pasMep U
KOJIMYECTBO MHUKOB Ha rpaduike MHTEHCUBHOCTH H3IYYEHHs DJIEMEHTOB B 3aBUCUMOCTH OT
BPEMCHH aHajN3a Ha KOMIUIEKCE aTOMHO-DMHCCHOHHOTO aHalMi3a METAJUIOB W CIUIaBOB
«'pann-Okcniept». [lodyyeHHBIE pe3yNbTaThl MO3BOJISIIOT CAENaTh BBIBOA O BO3MOXXHOCTH
3¢ (}HEeKTHBHO TIPOBOJUTH OINEPATHBHYIO OICHKY YHCTOTHI METAIIOB MO HEMETALTUYCCKIM
BKIIIOUEHUSIM B PaMKaX BaJOBOT'O KOHTPOJS METAJUTyprHYecKOro MPOU3BOJICTBA C TIOMOIIBIO
CIIEKTPAILHOTO aHAJIN3A.
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MpumMmeHeHMe cnekTpomMeTpum Ans onpeaereHNs XMMUYECKOro
cocTaBa CeMsiH, CeMsi4oNIeN 1 ny3rM pacToponLu NATHUCTOMN

Cynmanosa JI.T.Y, Fanaesa III.A.Y, Pamazanos A. I11.17?

Ylacecmanckuii 2ocyoapcmeennviii ynusepcumem, 2. Maxauxana

2Pncmumym npobrem ceomepmuu u 603061H0615emoll snepeemuiu, gunuar OUBT PAH,
2. Maxauxana

balashamsiyat@mail.ru

Pacroponmia mnstHucTas - sBusercs (apmakoneiiHpiM - pacteHueMm. Iupoko
KYJIbTUBUPYIOT C IEJBIO TIOTYYECHUSI YHUKATBHBIX (DEHOIBHBIX COSAMHEHUH - (DIIaBOJIMTHAHOB,
MPOSBISIONIUX  TEMaTONPOTEKTOPHOE, IMPOTHUBOOIYXOJEBOE, MPOTHUBOBOCHAIUTEILHOE,
anTu(uOpoTHYECKOE, AHTHUTOKCMYECKOE U AaHTHOKCHJIAHTHOe JeiictBue. I[lobGounbiMu
MPOIYKTaMH MepepadOTKH CEMSH PACTOPOIIIIN MATHUCTOMN SBISIOTCS KUPHOE MACJO U LIPOT.
JKupHoe Maciio UCTONb3yeTcsl B I€PMATOJIOTHH, KOCMETOJIOTUN U KaK IMHUIIEBOH MPOIYKT, a
IpoT A00aBisieTcs B XJIeO00yIOUHbIE M1 MaKapOHHBIC M3/ENUSl B KauecTBE OE3rIIOTECHOBOMN
MYKH.

OObeKTOM HcCeIoOBaHUS SBISJINCH CEMEHa, CEeMANONM U Jy3ra pacTOPOIIIIU
nsaTarcTol [Silybum marianum (L) Gaertn.], mpou3spacratomieid Ha Tepputopun PecriyOimku
JlarecraH.

MeToioM CHEKTPOMETPUU ONPEACTHIN CoJiepKaHue (DIaBOJIMTHAHOB, YTIIEBOJOB U
nyOuiabHBIX BemiecTB. ONTHYECKHE IUIOTHOCTU MCCIEAYEMBIX PAcTBOPOB CHUMAIHM Ha
nByxiyaeBoM criektpodoromerpe «SPECORD 210 Plus BU» (Analytik Jena, I'epmanus).
CogepxaHue KUPHBIX KUCJIOT B Macie IUIOAOB, CEMSIONEH U Jy3rd ONpPEAesuid METOJIOM
ra3oBoii xpomarorpaduu C Macc-CIIEKTPOMETPUYECKUM JIeTeKTHpoBaHueM. OnpenencHue
METHJIOBBIX 2 UPOB KUPHBIX KHCIOT OCYIIECTBUIIU UCIIOJIb30BAHUEM T'a30BOT0 XpoMarorpada
Agilent Technologies 7820A GC System Maestro OCHaIIEHHOTO Macc-CeIeKTUBHBIM
nerektopom Agilent Technologies 5975 Series MSD. DneMeHTHBI COCTaB HCCIEAYEMBIX
00BEKTOB OMPEIETMIA aTOMHO-aJICOPOIIMOHHBIM METOJIOM C MCIIOJIb30BaHHEM CIIEKTPOMETpa
contraAA 700 (Analytik Jena, I'epmanus).

YcTaHoBNEHO, YTO B JIy3re HakamuBatoTces (uaBonurHansl (12%), yriesoast (43%) u
nyounspHble BemecTBa (13%), a B cemsponsx skupHoe macno (51%) u Oenku (25). U3
MaKpO3JIEMEHTOB B JIy3re KOHIIEHTpUpPYeETCs Kanblui (9685 MI/Kr), B ceMsiiosx - kanui (6958
Mr/KT) U MarHuil (2714 mr/kr). U3 MUKpOdTIEMEHTOB B CEMSIIONSIX HaKaIUIMBArOTCS HUHK (93
MI/KT), xene30 (69 Mr/kr) u menp (36 Mr/kr); B ay3re — ctpoHuui (56 mr/kr) u maprasen (21
MT/KT).
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NMpumMmeHeHMe MeTOAOB aHAaNIMTUYECKOMN CMEKTPOCKONUU B KOHTpone
coneBoro cocrtaBa o3epa TaHraHbMuKa

Yecaues C.M., Kykuna O.b., Kamu K.
Bopoueorcckuii cocyoapcmeennwiii mexnuueckuii ynueepcumem, 2. Boponeoic
u00136@vgasu.vrn.ru

Oo6mas akBaropust 03€p U pek pecryonuku bypyuau cocrasisier 6onee 263 400 ra, u3
KOTOPBIX IIOYTH BCS O3Ta TEPPUTOPHS HE HCIHOJB3YeTCs B paMKaX CTPOUTEIbHOU
UHPPACTPYKTYpHl, KOTOpas Morjia Obl crate mnpuObuibHOW s Bypynau. Cepbe3noit
NPUYHHOM, YCIOXKHSIOIIEH CTPOUTEIBCTBO M AKCIUTyaTalli0 OOBEKTOB B CYIIECTBYIOLIHX
KJIMMAaTHYECKUX YCIIOBHSX, SBIISICTCS TO, 4TO B BypyHIM HEeT pa3paboTaHHBIX M YTBEPIKICHHBIX
TEXHOJIOTUI CTPOUTEIHCTBA IPH AKCILTyaTalluK B BOJHOU cpene. it pa3paboTKu TeXHOIOTHiA
MOJYYCHUSI CTPOUTEIBHBIX MATEPUAIIOB W WU3JCNTUH HEOOXOIMUMBI HCCIICAOBAHHUS HOBBIX
pecypcHbIX 0a3 pecnyOimku BypyHIM, B YacTHOCTH, KayeCTBa O3EPHOM BOJIBI KaK BOJIbI
3aTBOPEHUS] CTPOUTENBHBIX pACTBOPOB M BIUSHHUS €€ COCTaBa Ha CTIPYKTypy U
IKCIUTyaTallMOHHBIC CBOWMCTBAa IEMEHTHOro OeToHa. CHIIMKAT-WOHBI SBJISIOTCS BaXKHBIMH
CTPYKTYpOOOpPa3ylOUMMHA KOMIIOHEHTaM B CTPOHMTEIBHBIX cHUcTeMax. KoHTpoimb uX
COJICpKaHusl B BOJIC 3aTBOPCHUS U B CTPOUTEIBHON CMECH - BYKHOE UCCIIEIOBAHKUE, KOTOPOE
MO3BOJIUT  MOJEITUPOBATh  ONTHUMAIBHBIE COCTaBBI MpPH  TOJIYYCHHH  LIEMEHTHBIX
KOMITO3UITUOHHBIX MaTEPUAIIOB.

Lenb paboThI — M3yUyeHHE cocTaBa BO/IbI 03epa TaHraHbHKA 110 TUTEPATYPHBIM JaHHBIM,
MOJIyYCHHUE BOJIbl 3aTBOPEHHUSI CTPOUTEIBHOIO IIEMEHTHOTO PAacTBOpA, MPUOJIMKEHHOTO O
COCTaBY K IPUPOAHOMY, KOHTPOJIb COACPIKAHMUS CHIIMKAT-HOHOB B BOJIE 3aTBOPEHUS M B BOJTHON
BBITSDKKE IIEMEHTHOTO KaMHSI METOJIOM CHEKTPO(OTOKOIOPHUMETPHUH.

PesynbraTsl CEeKTPO(POTOKOIOPUMETPUIECKUX HCCIEIOBAHUN BOJABI 3aTBOPEHUS WU
BOJTHOH BBITSDKKH IIEMEHTHOT'O KaMHsI TIOKa3aJlu, 4TO COIepKaHNe CUITMKAT-HOHOB B IIepecyeTe
HAa KpeMHHH B Boje 3aTBopeHms cocraBiuger (10,8 + 0,8) mr/mm°, 4TO COOTBETCBYET
HOPMaTHBHOMY COJICP KaHUIO JUIsl BOJIbI 3aTBOPEHHUSI CTPOMTEIBHBIX IEMEHTHBIX PCTBOPOB.

(Veaues, C. M. Hccneoosanue ceoticmé culpbesbix mamepuanos Ojisi OemoHos 6
Pecnybnuxe Bypynou / C. M. Vcaues, O. b. Kyxuna, K. Kamu // Hayuneiti srcypuan
cmpoumenbcmea u apxumekmypul. — 2023. — M [(69). — C. 36-46. — DOI
10.36622/VSTU.2023.69.1.003. — EDN DWSVNT.

Veaues, C. M. Ocnognbie ¢hakmopul uzHoca KOHCMPYKYull U3z 6emoHa 8 KIuMamuyeckux
yenosusx Pecnyonuxu Bypynou / C. M. Vcaues, K. Kamu // Becmnux Unoxcenepnoii wixonvi
Hanvnesocmounozo gpedepanvroco ynusepcumema. — 2023. — Ne 1(54). — C. 102-111. — DOI
10.24866/2227-6858/2023-1/102-111. — EDN PYSWZV).
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OnpegeneHuve copgepXXaHnUA TAXesNbIX MeTansiIoB U MeTanionaos
B pacTUTeNnbHOCTU, Boae U nouBe OpeHOyprckom obnactn metoaom
NCMn-mcC

Doxuna A.K., Kucenesa JI.B.X?, Oxynesa T.I'*, Illazanoes E.C.3, Manxpywuna E.A.2,
Psnckan AT

Y nemumym zeonozuu u 2eoxumuu YpO PAH, 2. Examepunoype

2 Vpanvckuii @edepanvuvlii ynusepcumem umenu nepeozo Ilpesudenma Poccuu b.H.
Envyuna, 2. Ekamepunbype

3 Vpanvckuii 2ocyoapcmeennviii 2opuuiil ynusepcumenm, 2. Examepunéype
fokina.a.k@ya.ru

[IpupoaHble SKOCUCTEMBI UCIIBITHIBAIOT PA3JIMYHYI0 aHTPOIOTEHHYIO HAarpy3Ky H3-3a
BBICOKOTO PAa3BUTHUSl MPOMBIIUIEHHOCTH W TPAHCHOPTHBIX ceredl. Cpeau MOJUIIOTAHTOB,
MOCTYHAIOUINX B OKPYKAIOIIYIO Cpey B OOJIBIINX KOJUYECTBAX, BBIIEISAETCS IPyIIa TSKEIbIX
MetauioB W MertawiongoB (TMM). Eskerognwlii  poct 100bIYM W mepepaboOTKH
YIJEBOJOPOAHOIO  ChIPbs,  YBEJIMYEHUE  BBIMYCKAa MPOAYKLUUU  METAIIypruuecKoil
MPOMBINIICHHOCTH, TSDKEJIOr0 MAIIUHOCTPOEHUs, SHepreTuku B OpeHOyprckoil obnactu
OPUBOIUT K HEW30eKHOMY 3arpsi3HEHHIO OKpyXkaromed mnpupoaHoit cpenst TMM.
CrnenoBarenbHO, BOZHUKAET HEOOXOAUMOCTh MOody4YeHus uHpopmanuu o coaepxannu TMM B
Pa3IUYHbBIX 00BEKTAX MPUPOJHON CPEJIBL.

B Openbyprckoit obnactu Ha mnpotrsokeHun 2020 — 2022 rr. Obuto cobpano 285
00pa3noB pactutenbHOCTH, 188 00pa3moB Boabl U 265 00pa3noB mouB. C IHEIbI0 OICHKU
MEXBHUIOBBIX BapHallii HM30TOMHBIX OTHOLIEHUN CTPOHLUS OTOUPAINCH TPABSHUCTHIE
pacTeHMsI U3 CEMENCTBA 371aK0B (MSATJIMKOBbIE) M aCTPOBBIX (MOJIbIHB). B psine palioHOB, noiimax
PEK U PENUKTOBBIX JIECOB JMAIa30H OMpOoOOBaHMUs BKIIOYAJ APEBECUHY, KOPY, TUCTHS (XBOIO)
nepeBbeB. [[0BEpXHOCTHBIM MOYBEHHBIN CIIOM, B 3aBUCHMOCTH OT MOIIHOCTH, OTOUpPAJICS C
riryOunsl 10 10 cM, rae pacnoiokeHa OCHOBHAsI Macca KOpHEH TPaBSHUCTBIX PACTCHUM.

JlaGopaTopHble HCClIeIOBaHUS COOPAaHHBIX OOpPAa3IOB MPOBOIMINCH B OJOKE UMCTHIX
nomenienuit MactutyTa reonorun u reoxumun YpO PAH. O6pasibl TpaBbl BBICYIIEHBI U
U3MEbYEHBbI, OYMILEHbl OT BHEIIHMX 3arpsA3HEHHM, B3fTa MpPEJCTaBUTENbHAs HaBECKa.
PacTBopenue 06pasioB MpoBOAUIOCHE METOAOM OTKphITOro pasnoxkeHus B HNO3 (koHir) npu
temneparype 90 °C B teuenue 24 gacoB. OOpa3ipl BoJibl 0TOOpaHbl B MepHbIE Tpooupku (15
cM®), MoJKMCIeHB IBAXKIBI TMeperHaHHON KkommeHTpupoBaHHOH HNQOs. O6pasubl MouB
MPOCYIIEHbl Ha BO3AyX€ U pPacTepThl B SIIMOBOM CTYIIKE 10 OJHOPOJHOCTH; INPOBEIEHA
HKCTPAKIUs B BOJHYIO (pa3y Juist onpeesieH s BOJIOpacTBOPUMBIX coeuHeHnit TMM, pactBop
OTOUIBTPOBAH Yepe3 alleTaTHO-1IEIUTI0NI03HbIN (unbTp-Hacanky ABLUO GVS ¢ kpynHocThIO
nop 0.2 MKM.

KomnuectBennoe onpenenenue coaepxanus TMM (Be, V, Cr, Mn, Co, Ni, Cu, Zn, Sr,
Mo, Cd, Sn, Sh, Cs, Ba, Pb) npoBoaniocs METOJ0M KBaIPyMOJIbHONH MAcC-CIIEKTPOMETPHH C
WHIYKTUBHO CBSI3aHHOM 11a3mMoil Ha Macc-ciektpoMerpe NexION 300S.

JUist 3arpsi3HAIONIMX 3JE€MEHTOB PACCUMTAHbl KJIApKU KOHIIEHTPALMM U PACCESIHMA,
KOA((UIIMEHTHl OMAaCHOCTH, CyMMapHble KO3(DQUIIMEHTHI 3arpsA3HEHUS; MOCTPOEHbI KapThl
pacripesiesieHUs] MHJEKCOB CYMMapHBIX MOKa3aTenel 3arpsizHeHHoCTH. [IpeanpuHsaTa momnsITka
OLICHKH HaJIM4us U MacIITaboB aHTPOIIOTEHHOTO 3arpsi3HEHUS TOBEPXHOCTHBIX CJIOEB ITOYBBI U
pacTeHHi, a Tak)Ke BOJIOTOKOB M BOJ1I0eMOB OpeHOyprckoit 061acTu. Y4acTKi ¢ MUHUMAaJIbHBIM
AQHTPOIOTEHHO-TEXHOT'€HHBIM BO3JICHICTBIEM HaUMEHEE IMOJIBEP)KEHbI 3arpsi3HEHUI0 U MOTYT
OBITH HCIIOJIb30BaHbl B KauecTBE (DOHOBBIX OOpPa3lOB, a TaKKe B KadecTBE KOHTPOJS NpU
n3ydeHuu akkymyssinun TMM.
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YcTaHOBNeHue perMoHa mnpouspacTaHUAs 4Yass Ha OCHOBe ero
KOMMNOHEHTHOro coctaBa

Lwonko T.I'., I'vwaesa K.C., Boponosa O.b., I'anau E.®.
Kybancxuii cocyoapcmeennwiii ynusepcumem, 2. Kpacnooap

tsypko@inbox.ru

B3anMocBsI3b OT/ETBHBIX KOMIIOHEHTOB XUMHUYECKOTO COCTaBa MHUIIEBBIX MPOIYKTOB,
BO3MOXXHOCTh HM3MCHCHHS COJICP)KaHUS M COOTHOIICHUS MHHOPHBIX KOMIIOHCHTOB B
3aBUCUMOCTH OT MECTa MPOU3PACTAHUS UCIOJIb3yEeMOTI'0 PACTUTEIBHOTO ChIPhS M TEXHOJOTUH
MIPOU3BOJICTBA TIO3BOJISIIOT pa3pabarhiBaTh MOAXOABl K HMISHTU(GUKAIMK TOITHHHOCTH
MUIIEBBIX MMPOIYKTOB.

Hacrosiee uccreoBanre HampaBICHO Ha pa3padOTKy IMOAXOJO0B K YCTaHOBIICHUIO
PETHOHAILHON PUHAIJICKHOCTH Yasi HA OCHOBE OCOOCHHOCTEH €ero KOMIIOHEHTHOTO COCTaBa.

HccnenoBanue mpoBeIeHO Ha MPUMEPE YEPHOTO Yas. AHAIN3 MUHEPAIHLHOTO COCTaBa
(K, Ca, Mg, Fe, Mn, Al, Zn, Na, Sr, Ba, Cu, Ni, Pb, Cr, Li, V, Ti, Co, Cd, M0) opuruHaibHbIX
o6pasno uas npoBoawin MerogoM MCII-ADC Ha aTOMHO-3MHCCHOHHOM CIIEKTPOMETpPE C
UHAYKTUBHO cBsi3aHHOM uazmoii «iCAP 6000» (Thermo Fisher Scientific, CIIIA). O6pa3iibt
qas Tiepes] MPOBEJACHUEM aHAIM3a TOJBEPraid KUCIOTHOW MUHEpATU3aluu (OKHCIUTENb —
a30THas KUCJI0Ta) B MUKPOBOJIHOBOM JJaOopaTOpHOU cucteme Mars-6. DnekTpodoperndeckoe
paszeieHne KOMIIOHGHTOB BOJIHBIX JKCTPAKTOB Yasi OCYIISCTBISUIA C IOMOIIBI0O CHUCTEMBI
kamuisipHoro anektpodopeza «Kamens 105» (JIromdke, Poccusi) ¢ MONOXKUTEIBHOM
nosisipHOCThI0,  Y®-nerektopoM.  OICGHKY — BEIMYMHBI  HKEJIE30BOCCTAHABIIUBAIOIICH
criocooHoctu (JKBC) uepnoro yas npoBogmim MetogoM FRAP ¢ mHAMKATOpPHOW CHUCTEMOM
Fe(lll) — o-penanTponuH B epecuere Ha BEIIECTBO-CTAHIApT — rajutoBast Kuciora. Mismepenune
ONTHUYECKOI MIOTHOCTU PAacTBOPOB ocyiiecTBIsun mpu A=500+10 uM Ha criekTpodoTomeTpe
«LEKI1 SS2107» (LEKI Instruments, ®unmnstHans).

HccnenoBaH KOMIIOHEHTHBIM COCTAaB KHUTaMCKOro, KEHUMCKOro, WHIUMCKOTO,
ACCaMCKOTro, IICHJIOHCKOTO U KpacHOJIAPCKOro dYepHOro 4as. [IpeiokeHbl MOaenn
KJacCU(UKALMU Yasi MO0 PErHMOHAIBHON MPHHAUIC)KHOCTH HAa OCHOBE KOHIICHTPAIMOHHOTO
npoduis, TONydeHbl (QYHKIMH KIaCCH(PHUKAIUU, TO3BOJISIONINE YCTAHOBUTH PETHOH
MPOU3pACTaHMsl C HCIOJIb30BAHUEM BBISBICHHBIX JECKpUNTOpPoB. Mojens 1 BKkItouaeT
OpraHWYECKHE KOMIIOHGHTBI — cojepkaHus Ko(ewHa, TaUIOKaTeXWHa, KaTeXHHA,
SIUTAJIJIOKATEXWHA, OJIUTA/UIOKATEXWH TajljlaTa, »SIMKATeXWHA, Ta/UIOKATEXWH TajijiaTa,
SMUKATEXWH TrajijaTa M TauloBOM KHUCIOTHL. Mojenb 2 0a3upyercs Ha COJEp)KaHUAX
MuHepanbHbIX KoMonenToB — Al, Fe, Ba, Na, Ti, Cr, Pb, Li. Mozens 3 siBiseTcst coueTaHreM
KOMITOHEHTOB OPraHMUYECKOI U Heopranudeckoi npupoasl — Sr, Cr, Mo, Mg, Cd, Ti, Li, Ba, Ni,
Ca, Mn, rannokarexuHa, raJiIokaTexyH rajuara, karexuna u JKBC.

B momenu 1 oOpasipl KpacHOAAPCKOTO U KUTAMCKOTO 4Yasi JIOKaTU30BaHBI OT BCEX
UCCJIEyEeMbIX T'PYII; UHAMMCKHUM, accaMCKUN W UEHIOHCKUN 4au CPOPMUPOBAIHN €IUHYIO
00JacTh ¢ MUHUMATBHOW YAANEHHOCTHIO OT TPYMIbl KUTAHCKOTO Yas. B Momenu Ha ocHOBe
MUHEPATHLHOTO COCTaBa BCE TPYIIITBI HMEIOT OJTU3KYIO JIOKATH3AIHIO C TIEPEKPHITHEM 00JIacTeH.
Jlmarpamma paccestHUsl COBMECTHOW MOJIENH IOKaszala BBICOKYIO OTAAIEHHOCTH 00pa3iioB
KEHHICKOTO 4asi OT BCEX HMCCIEAYEMBIX TPYII, TPYIMITBl KPACHOIAPCKOTO M KUTAHCKOTO Yas
UMEIOT MUHUMAJbHYIO OTIaIEHHOCTD, & MHIUNUCKUN 1 aCCaMCKUH Yyau c(hOpMUPOBAIIU €TUHYIO
001acTh

[IpouieHT npaBuIbHOMN Kinaccubukammu A moaenu 1 coctaBuin 92%, mogenu 2 — 97%,
Moaenu 3 — 99%.
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Pa3BuTue cnekTpanbHbIX METOAOB aHan13a MeTannypruiecknx
mMaTepuanos

Sxybenxo E.B.L, Jlenununa M.FO.%, Opexosa FO.H. 1 L]epenxosa U.C. v Tomununa E.A.L,
Ipobenxosa 2.4.2, Epmonaesa T.H.?

140 «Hosonuneyxuii memannypeuueckuii komounamy, 2. Jluneyx,

2 [Tuneykuii 2ocyoapcmeenHblii mexuuyeckutl yHusepcumem, 2. Jluneyx
alyenkal3@yandex.ru

B Hacrosimee Bpemsi B 1a00paTopusiX METALIYPrHMUYECKUX MPEANPUATUN IIHUPOKO
NPUMEHSIOTCSI METOJbl CHEKTPAIBHOTO aHAJIN3a, MO3BOJIIONIME MCCIIE0BATh M MPOBOAUTH
aTTeCTalMI0 MPOAYKIMH W BCIOMOTAaTEIbHBIX MAaTEPHalOB C BBICOKMMH I[1OKA3aTeIsIMU
NPEIU3NOHHOCTH, SKCIPECCHOCTH U peHTabenbHOCTH. OMHAKO 10 KOHLA HE PEHICHHBIMU
0CTal0TCs BOMPOCHI BBIOOPA ONTUMAIBHOTO COUYETaHUs IPUEMOB ITPOOOTIOATOTOBKH U aHAJIH3a.
AKTHBHO pa3BUBAIOTCS CIMOCOOBI MHKPOBOJHOBOW MpoOOmoAroToBku. Paspabortanbl u
000CHOBaHBI COCTaBbl KUCIOTHBIX CMECE B COYETAHHHM C MHOTOCTYNEHUYATBIMU PEKUMaMU
MHUKPOBOJTHOBOT'O Pa3JIOKEHUSI ¢ MaKCHMalbHOU Temreparypoil Beyiepkku 110-250°C mns
KOHCTPYKLUMOHHBIX CTajei, MarHe3ualbHbIX U KPEMHE3EMHUCTBIX OTHEYIOPHBIX MaTEPHAaJIOB,
JIOJIOMUTOB,  JKEJIE30PYAHOTO  CBHIPbSi, JOMEHHOM MbUIM, (eppocriaBoB, MapraHia
METAJJIMYECKOr0, HAIJIABOYHOTO mopoinika. Pazpaboran KomIuiekc METOIUK onpezaeneHus B,
Ti, Si, P, V, Cr, Mn, Ni, Cu, Mo, W, Mg, Al, Ca, Fe B MeTaJuTyprudecKkux MaTeprasax METOI0M
ATOMHO-3MUCCHOHHON CIEKTPOMETPUH C WHAYKTUBHO cBsi3aHHOW minasmon (ADC UCII).
VYCTaHOBIIEHO, 4YTO pPACTBOPEHHME TBEPABIX O0O0pa3LOB CTAIM MOXXHO HUCKJIOYUTh U3
AQHAIUTUYECKOTO TMPOIIECCa, OCYIIECTBISSI IMOAAady CyXOTro a’po30iisi B aTOMHU3ATOp C
IPUMEHEHHEM HUCKPOBOTO IpobooTdopa. [TokazaHo, YTO KpOME MUKPOBOIHOBOW JIECTPYKIIUU
B aBTOKJIaBe, HWHTCHCHU(UKAIMU PACTBOPEHHUS CTald M OJICKTPOTEXHUYECKON Meau
CIOCOOCTBYET YJbTPa3ByKOBasi 00pabOTKa, KOTOpash MO3BOJSET C BBICOKOW TOYHOCTBIO
omnpenenatb As, Sb METO0M aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPUH € TeHepaIien JIeTyunx
TUJIPUIOB.

Jlng aHanu3a TOKPBITHH U MPOMEXKYTOYHBIX CIOEB B METalle MPEAJIOKEH METO]
aTOMHO-3MHCCHOHHOM crieKTpomeTpuu Tiaetouiero paspsiaa (ADC TP). Paspaborana meroanka
ADC TP ananu3a OCHOBHBIX DJEMEHTOB IIMHK-aJIOMUHUI-MarHUEBBIX CIIaBoB. [lpu
BapUalMil JaBICHWS W MOIIHOCTH HCTOYHHMKA TICIOMIEr0 pa3psga yCTaHOBJIICHA
PaBHOMEpPHOCTh  pacmbuUieHHus oOpasna. OOocCHOBaHA  HEOOXOAUMOCTH  TMOCTPOCHUS
IpagyupOBOYHBIX TpadHUKOB ¢ TIONMPaBKOH Ha CKOPOCTh pacmbuieHus. C TOMOIIbIO
K03 PHUIIMEHTOB KOPPEISINHU MOATBEPIKACHA THHEHHOCTD IPaIyHPOBOUHBIX IpauKOB s Si,
Sn, Cu, Pb u monmuHoMuHaIbHAS 3aBUCKMOCTD 2-T0 mopsaka 1t Mg u Al. CtaTucTHYECKUMU
METOJIJaMH YCTaHOBJIEHA XOPOIlIasi COTIaCOBAaHHOCTh pe3ysbTaToB aHanu3a merogamu ADC TP
U PEHTTeHO(ITYOpPECIICHIIUH.

O6ocHOBaH croco0 ompeneneHus: OKCUCYIb(PUIHBIX HEMETATUTMYECKUX BKITFOYCHUHN
(HMB) B cranum MeToqoM HCKPOBOM aTOMHO-’?MHCcHOHHOM crnektpomeTpun (MADC), duro
MO03BOJIUJIO COKpPATUTh MPOJOJIKUTEITLHOCTH KOJINYECTBEHHOTO OTIpeIeICHUS
HEMETAJUTMYECKUX BKItOUeHU ¢ 13-17 yacoB (CKaHMPYIOMIMN AIEKTPOHHBIH MHUKPOCKOII,
OCHAILLEHHBIA  MPUCTAaBKOM Ui  DJIEKTPOHHO-30HJIOBOTO  MHUKpOAHalIM3a  METOJIOM
DHEPrOJUCTIEPCUOHHON  PEHTTCHOBCKOW  CHEKTPOMETPUM) O  HECKOIbKUX  MHHYT.
[TpemyoskeHBI M OOOCHOBaHBI AITOPHUTMBI W TIApAaMETPHl y4deTa HWCKpP, BPEMEHH 3aJIepiKKU
WHTETPUPOBAHUS. YIIyUIlIeHbl TapaMeTPhl TPaTyHpPOBOYHBIX (DYHKIMN 17 ompeseneHus Mn,
S, Al u Ca. Cratuctudecku oOOCHOBaHa TiCeBIO-GopMysa JJis pacdeTa MacCOBOM JOJIH
OKCUCYTh(UI0B. PaccuuTaHbl METPOJOTHUYECKHE XaPaKTEPUCTUKH METOJIUKHU OINpeAeNeHUSI
MacCOBBIX JioJiel okcucyabhumaoB merogom MADC.

268


mailto:alyenka13@yandex.ru

A

AbakymoB A.I'. 233, 234
Aobakymos II. T'. 165, 166, 233
Aobakymosa 1. JI. 165
A6Gyn M. 25,76
AOGapammurosa U.B. 102, 140
AO6nynmuna J1.P. 30
AbpamoB A.B. 152, 178
Asaroxuna B.M. 246
Aradonos A.B. 177

A3zapsn A.A. 21, 194, 202
Axanosa I'.K. 103

AxcenoB B.A. 88
Anekcanaposa J{.A. 72
Ammmona JI.H. 261

Amemun B.I'. 112

AwmocoBa A.A. 235
Anukuna M.A. 259
AntonoBa A.A. 154
Anenkuna A.B. 222
AmnmnononoBa C.A. 180, 217
Arnpenkosa H.®. 208

Anspu B.B. 37,77, 87, 89, 93
Apabosa 3.M. 262
ApacnanoBa A.T. 183
Apxanyxuna A.W. 68
Apxunenko A.A. 104, 105, 137
Apxunos C.H. 106

Acabun J[.A. 236
AdanaceeB A.O. 237
Ammposa B.1. 26

b

babepkuna E.IT. 72

Baounnesa M.B. 238, 245

babyes M.A. 92

baxenona O.A. 27

bazapnos E.B. 28, 29

baiirnnenues T.M. 188

banaesa III.A. 264

bapanos .M. 160

bapanosckas B.b. 12, 104, 105, 137
bapnuna M.H. 107

bacxanora C.H. 180

baros U.B. 205, 218

baxpamoB A.C. 106

baxsanosa E.B. 106

bekeros B.1. 181

bexnemumes M.K. 79, 101, 213, 246
benozeposa A.A. 107

bensxos M.B. 181

bemsxos B.B. 72

269

bensixkos M.B. 182
bepectosa T.B. 30
becconora E.A. 183, 199
bukeros C.®. 34
bausurok V.A. 184, 198, 213, 246
bnunosa M.H. 31
bo6posaukos C.M. 88
Boromoinos A.1O. 13, 28, 29, 60, 78
boiiuenxko E.C. 32, 84
bonotuuk T.A. 198, 213
boapmos M.A. 14, 110
bonpapenko I''A. 71
bopucos P.C. 197
Bboposukos B.M. 150
boponuna E.B. 255
boponynun B.b. 46
bopmierosckas I1.1O. 184, 198, 213, 246
Bparuna C.K. 239

bpayn A.B. 184, 188, 213
Bbpeikcun A.C. 211
Byiiko O.B. 94

bykun K.B. 154

bykun 10.C. 250
Bbynaros A.B. 75
Bbynrakos T.B. 185
Bbynpkos I''M. 152
Bypmucrposa H.A. 33
Bypsuina MLIO. 136
Bbypsx A.K. 186, 219
Bypsxos N.A. 240
Bypskos T.U. 240
Byxounpnep I'.JI. 108, 130
bezoBa H.A. 34

B

Bakynenko B.B. 96

Bamuesa M.I. 61, 85
Banapimes /1.1O. 251
Bapeiruna O.B. 35

Bacekuna T.®. 153
BacuneeB A.M. 157, 158, 159
Bacnnses B.I'. 36, 99
BacunneBa A.A. 37
BacmneeBa .E. 109, 176
Bacunsesa JI.B. 157, 158, 159
Bacunsesa H.JI. 164
Bnosuna I'.H. 187
Bepmmanna B.J. 38, 39
Berposa E.H. 76

Buaunkas E.A. 206, 229
Buproc A.A. 177
Brnagumuposa A.A. 90



Bnacosa I1.B. 39 Hemumosa A.C. 44, 62

Bokyes M.®. 188, 225 Henuncona J1.0. 212
Bonommna E.C. 48 J3antueB b.b. 15, 34
Bopo6resa A.C. 248 Hmutpuesa E.B. 194, 202
Bopo6sera C.C. 208 Hmutpuenko C.I'. 37, 77, 87, 93
Boponosa O.b. 267 Hosras IT.A. 195
By Xoanr Hen 40, 58 Horagkun JI.H. 115, 121, 127, 163, 172,
Br16opnsrii A 1O. 40 244

HonronocoB A.M. 171
r HomOpoBckast M.A. 143, 252
["aBpuiienko M.A. 27, 239 Hopxxeea A.M. 116
I"aBpunenko H.A. 27, 239 Hoponun C.I10. 35, 68, 82, 83, 95
I"anmaii E.®. 267 Joponuna M.C. 12
INanumos M.H. 30 Hy6posckwii S.A. 200, 204
I'amunkas O.A. 110 Hynux CJL 117, 118
I'am3zaeBa V.I'. 41 Hynuenko B.A. 123
INamumosa 9.M. 21, 189, 194 Hpeuireposa C. 1. 208
I'mzatos P.P. 30 Hsarmosa 10.A. 45, 90
['unma E.1O. 233
['oranos A. /1. 241 E
[l'ony6es @.B. 115, 244 EsnoxkumoB A.A. 65
['opbOatoB A.A. 34 EnbkxoB H. A. 57
['opOynkos B.U. 242 Enunocosa H.B. 102
I'opOynosa M.B. 37, 77, 87 Epuna A.A. 46
['opOynosa M.O. 54, 55 Epmonaesa T.H. 142, 179, 268
[lopmxos A.I'. 42, 247, 250 Epmonun M.C. 16
I'opstunos C.B. 36, 99 Edumenko C. E. 56
I'paueB C.A. 111,112
I'pebenen B.B. 167 XK
['pebneBa-bamtox O.H. 113 Kenynos A.E. 218
I'peunuxoB A.A. 190, 221 XKepnes A.B. 34
I'pubosa E.JI. 71, 236 Kummaea A.H. 119, 144
['puroposuu K.B. 263 Kunkuna A.B. 120, 121, 127, 163, 172
I'puropseB A.M. 215
I'puropsesa T.A. 42 3
I'pomos O.b. 243 3ak A.A. 176
I'pomsx U.H. 115, 120, 127, 244 3ano3uH 1.10. 238, 245
I'py6moBa K.A. 252 3ano3una U.U. 245
I'py3nos B.M. 88 3apunos A.P. 59, 74
['y6anosa C.A. 257 3apyoun 1.A. 150
I'youn A.C. 70, 191, 220 3apybuna A.O. 47, 54
I'y3nsieBa M.1O. 223 3apyouna O.B. 116
I'ycenbuuxoBa T.A. 114, 173 3axapuenko E.A. 121, 127, 172
I'yepkos B.1O. 192 3BepeBa A.M. 140
I'ymraeBa K.C. 267 3Baruna O.B. 64

3eitnanos P. 3. 261
)i | 3umenc M.E. 197
HambipoB Y.M. 92 3no6una E.B. 103
Hanwnmmna T.I'. 81 3omotoB C.A. 246
Jaammna T.1FO. 80 3onotoB 10.A. 37,77, 93
Hanunos JI.A. 52, 131, 193, 203 3opos H.b. 181
Hees B.A. 43 3yopunkas 51.B. 246

270



3yopuuena J[.B. 122
3yes b.K. 48, 123
3eipsinoB I'.B. 61, 85
3g6m108 A.H. 40, 51, 58

n

Hsanees A.N. 16

HBanoa I0.A. 31

Hsanosa 10.I1. 196
WBanuypa I1.B. 69

Hsnes B.A. 36, 99
Hromena B.C. 124, 132
Hszocumosa O.H. 247
Wneuues J1.B. 203
HNnrromenkosa B.B. 197
Hnarosa B.C. 184, 198, 213
Hcmanmopa A.I'. 103
Ucnupsa A.3. 205
HmmameroB JI.A. 253
Wmryrenko I'.B. 185, 212, 216, 248
HNmenko A.A. 46, 125, 126

K

Kazumupona K.O. 44, 49, 62
Kazun B.1. 127

Kanaxokos 3.X. 177

Kamaxxokos X.X. 177

Kammauu B.JI. 117, 118, 128, 129
Kanmanosuu B.B. 168

Kamaes A.B. 260

Kamu K. 265

Kamues A.A. 45, 50, 90
Kampicbaes /[.X. 103

KanartweBa A.1O. 207

Kao Hest JIune 51

Kapakames I'.B. 20, 182
Kapannames B.K. 17

Kapumona T.A. 130

Kapnunknii J[.A. 199

Kapmyxun A.K. 238, 245
Kapramosa E.C. 52

Kapnosa JI.A. 183, 199
Kacarknna M.A. 231, 232
Kacumuesa K.C. 236

Kaynosa A.A. 233, 234

Kaunna C.B. 130

Kenxerynos O.A. 45

Keccenux E./I. 200, 204

Kerpym E.®@. 53

Kupcanos [1.0. 24, 32, 43, 147, 148, 162
Kucenesa /I.B. 124, 131, 132, 156, 193,
266

271

Kucenesa M.C. 113
Kucenesa H.B. 206, 229
Kuxrtenko A.B. 88

Kosanes C.B. 89

Kosnos A.C. 133
Konecuukosa T.C. 47, 54, 55
Konmakos 1.I". 219
Konorumunua H.K. 171
Konoros B.II. 115, 121, 127, 134, 163,
172, 244

Konsrue 1.A. 249

Komun O.B. 135, 150
Komopnukos B.A. 167
Konmun B. B. 56, 57
Konmmna /x. H. 56, 57, 96, 97
Komaesa A.I'. 64

Komeiiko E.C. 136

Komuyxk JI.C. 61, 85
Kopo6kuna 3.C. 97
Koposkuna A.O. 40, 58
Koponesa I'.H. 208
Kopotkosa H.A. 105, 137, 254
Kopnakosa 1.I". 195
Kocrenko M.A. 59

Kocrtuna A.C. 249
Koctumuu B.I'. 177
Koctrouenko E.C. 136
Koctrouenko 10.A. 60
Koceipesa 1.B. 82, 83
Kocsikos J1.C. 201, 209, 210
Komens E.C. 254

Kpager K.1O. 190, 221
Kpanusun b.H. 231
Kpunoukun A.I1. 61
Kyb6paxosa 1.B. 18, 113, 169
Ky6puna E.JI. 143
Kyapsimosa E.B. 253
Ky3una JI.T'. 30

Kysnenosa E.B. 44, 62
Kysnenosa 1.B. 70
Kysnenosa H.A. 63
Kysemunu A.B. 42

Kyspmuna T.I'. 138, 139
Kykuna O.b. 265

Kymnnosa S1.B. 133
Kycrosa O.B. 250
Kyumenko T.A. 64, 251
Kymnup A.A. 191, 220

JI
JlaGycoB B.A. 150
JlaBposa B./1. 140



JlazapeB JI.A. 223
JlazaperoBa A.Jl., 183
JIazoB M.A. 125, 126
Jlanun C H. 181
JleOenesa JI.M. 141
JleBanosa O.B. 154
Jle-letiren .M. 253
Jlexxnuna M.I'. 237
Jlevikun A.YO. 17
Jlenunckuit ML.A. 20, 182
Jleapmma A.C. 65
Jlemmmmmuaa MLIO. 142, 268
JIucuenko J.I'. 143, 252
Jlucuenko M.J1. 164
JIucosoit A.O. 215
Jlo6ona A.YO. 260

Jloces B.H. 94
Jly3enuna JI.A. 72
Jlykpsinuenko E. M. 241
Jlynanosa 1.A. 56, 57

M

Maromenos K.D. 261
Masnsax H.B. 255
Maiioposa A.B. 107
Makapos H.A. 24
Mamuuxkag T.1O. 202
Masmmes A.H. 193, 203
Manenes A.C. 119, 144, 146, 235
Mawmaesa I1.B. 253
Mawmenosa E.1. 218
Mapxkun A.B. 66, 67
Mapkuna H.E. 67
Maproruna T.A. 258
Macnos M.A. 77
Matpocos N.U. 74
Martomun J.J1. 226
Maxosa T.M. 68
Mensene H.C. 114, 145
Mesxesas J1.1O. 254
Mertemuna C.U. 255
MunaxmeroB P.A. 211
Munnn A.C. 61
Mup3zaeBa X.A. 41, 73
Mupunonosa JI.A. 99
Muponosa E.B. 125, 126
Muzxatinosa A.B. 262
Moxmmuaa H.51. 69
MopozoB A.O. 263
Mocanes I1.0. 30
Mockanesa H.E. 180, 217
Mouanosa E.C. 185, 212, 216, 248

272

Mypamixo E.A. 200, 204
Mypcanos P.K. 53
Myprazuna A.A. 99
Mycopuna T.H. 31, 195, 256
Mycrapun A.T'. 30
Myxamenoa M.M. 146
Myxamet3sanoB T.A. 192
Meicuna FO.C. 205

H

Ha6uymmunaa C.H. 169
Hazaposa /1.B. 206
Hacupos ILLJ1. 71
Hebecckas A.IL. 207
Hekpacos /1.1O. 218
Hecrepenko U.C. 205
Hectepenko I1.H. 181
Heuenopenxo /I.A. 69
Huxutuna T.H. 76
Hukudoposa A.Jl. 70
Huxonoa A.A. 208
Hudramues C.1. 70
Hosukos A.C. 61
Hosuxosa C.A. 71, 236

(0

Ogcensn C.K. 256
Oxynesa T.I'. 131, 156, 266
OnossuumiaukoB A.P. 219
Onyunna A.A. 209
Opexona I0.H. 179, 268
OcunoBa E.C. 72

Ocumnos A.JI. 257

Ocunos K. 258

OcmanoBa M.M. 73

I

IIaBmoBa JI.B. 187

[Mankpymuna E.A. 131, 266
ITargenko A.B. 32

[Tanuyk B.B. 24, 43, 147, 148, 162
[Tanroxosa J1.11. 258

ITaxomoBa O.A 69

TMamxosa T'.B. 119, 144, 146, 149, 155

Ilemunnacos O.B. 135, 150
[epByxun B.B. 230
Ilepynos /JI.B. 189
[Tepmrykesnu ILIT. 181
ITerpaxosa C.1O. 151
[etpenko 10.A. 229
[Terpos J.B. 59, 74
[Terpos 1O.10. 147



ITerposa K.B. 137 C

[TerpoBa M. A. 140 CasenbeB C.K. 117, 118
ITerposa H.W. 173 Cagenbena E.N. 20, 182
[Terpona 10.1O. 86 CagenbeBa H.b. 216
Ileuynmes U.B. 152, 178 Casunkosa T.I'. 26
[Munenko I1.C. 33 Casunos C.C. 160
ITuxosckoit U.U. 210 Casuukui M. B. 217
[Tuporos A.B. 222 Caguenxko E.C. 177
IInatonos 1.A. 211, 259 Canuena JI.K. 61
[ToaxopsiToBa A.A. 174 Camoxun A.C. 226
ITomomuna E.A. 237 Canpsixkun A.W. 114, 145, 161
IMoxumaes B.M. 260 Capanunna H.B. 27, 239
ITosmocun A.B. 185, 212, 216, 248 CapxanoBa A.A. 111, 112
[Tomyxuna A.51. 99 Caymkun M.C. 150
[TonsxkoB U.C. 189 Cadponosa A.C. 77, 253
[Topxanos B.A. 189 Cenemenes B.®. 214
[TopxyHn B.H. 63 CenuBanosc 3. 162
IMoctuukos I1.B. 185, 212, 216, 248 Cemronnd /1.0. 150
[Touuanos A.C. 75 CemenoB B.I'. 148
[Tpecusxos K.1O. 33 Cemenos 3.B. 150
[TpoGenkona D.A. 179, 268 Ceprees F0.11. 117, 118
[Tpoiinakos A.I'. 208 Cubpuna M.A. 120, 163
[Tpocexun C.H. 235 Cunaes /[.B. 53
[TynoBkuna C.A. 238 Cumaxuna S1.U. 221, 262
[Tynsimes A.A. 19 Cumanosckuii 5.0. 190
[Tytun A.1O 125 Cunnupi [1.A. 78
ITyxoBa O.E. 153 Cupotkun H.A. 177
[Tymkun C.B. 224 Curukosa B.A. 231
ITesinkoBa JI.A. 154 CkopukoB B.H. 251
CxopnuxoBa C.A. 174
P Cxkopo6oraros J[.H. 150
PazxuBun A.B. 160 Cxopob6oraro E.B. 79
Pamaszaunos A.Ill. 261, 264 CnenyxuH IL.A. 61
Pesenko A.I'. 146, 149, 155 CnosecnoBa H.B. 61, 85
Penuna A.C. 238 Cwmupaosa C.B. 141
Peunnckuit A.A. 117, 118 Cwmupnosa T. 1. 80, 81
Pomun M.A. 184, 188, 198, 213, 225, 246 CMmonenkoB A.Jl. 222
Pomanosa A.C. 116 Cokonosa T.A. 82, 83
Pomamosa T.B. 138, 139 Conomenko H.I'. 131
Poxun A.B. 208 Copoxkun A.B. 218
Poxuna E.®. 208 Cnacennsix M.IO. 86
Pynakos O.b. 25, 76, 214 CneBak P.A. 164
Pynakos £.0. 214 Copeirun I'.C. 263
Pynakosa JI.B. 76 CraBpuanuau A.H. 219
Pymsuuesa C.b. 263 Crapnosckas E.C. 61, 85
Pycanosa T.1O. 53 Cratkyc M.A. 102, 140, 146
PribaxoBa A.J]. 156 Crenosuu M.A. 168, 170, 177
Pri6ansuenko M.B. 188, 215 Cynranona J[.T. 264
PooxenkoBa MLA. 121 Cymuna E.T'. 80
Psnno O.I'. 157, 158, 159 CypkoBa A.A. 84
Psuckas A.J1. 131, 266 Cyxanos I1.T. 191, 220

CyxoBa T.M. 218
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Cremixo K.C. 220 ®unkensinreiia AJL. 174, 175
®doxuna A.K. 132, 266

T ®okuna O.B. 171

Tanusa O.C. 61, 85 ®omuna FO.A. 100

TanbikoBa H.I'. 86 ®posios B.U. 227

Temepnames A.3. 21, 189, 194, 202 ®ponosa A.B. 225

Temepnames 3.A. 31, 110, 165, 166, 206, ®ypiietoB A.A. 93

229, 234, 249, 256

TepentbeB T.A. 87 X

Tepemenko E.1O. 260 Xaitnykosa M.M. 24

Tepckosa A.I1. 231, 232 XaiiperauHoBa J.A. 260

Tusunera M.U. 88 Xamsadsa A.A. 234

Tumakos U.C. 167 Xammzos P.X. 171

Tumaxosa C.H1. 190, 221, 262 Xanaes U.B. 208

Tumuenko 10.B. 222 XanOekoB N.®. 227

Tuxosa B.JI. 122, 151 Xanuna M.A. 237

Tuxomupona T.U. 73, 89 Xnynuea A.O. 121, 172

TkaueB A.B. 122 XmocroBa A.B. 177

Tneyxanosa P.J1. 160 Xwmenesckuit O.10. 184, 198, 213

Tomununa E.A. 268 Xommanckux .. 37

Tononwsin A.IL. 197 Xopoxopaun A.M. 25, 214

Topomnuenona E.C. 121 Xopoxopauna E.A. 25,214

TpetbsikoB A.B. 112 XopbekoBa A.H. 131, 193, 203

Tponera M A. 138, 139 Xoxnosa U.B. 138, 139

Tyraposa A.B. 45, 90 Xpucandos M. /1. 226

Tymckas A.B. 82

Typos FO.I1. 223 11

Typtun [1.B. 168 Hypxos H.A. 227

Tronuna 10.A. 91 pirankosa A.P. 114, 173

Tropun [I.A. 115, 120, 121, 163, 172 Hpirynesa 2.1. 95

TroTronauk O.A. 169 ronko T.I'. 267

Yy Y

VBaticoBa C.M. 92 Yam-oon H.H. 94

VYnanos A.B. 224, 228, 231, 232 Yeborapesa E.A. 95

VYnanosa O.J1. 152 UYepsonnas T.A. 166, 195

Vapsaosckuit H.B. 209 UYepenanosa H.JI. 224, 228, 232

Ymapxanos P.Y. 64, 251 Yepnona P.K. 35

VYcaueB C.M. 265 Yepnoycosa O.B. 65

YTpooun /[.B. 243 UYepnsie A.I1. 184, 198, 213, 246

Yonaug NE. 47, 54, 55 Yunapasasckas A.H. 208
Uyobapor B.M. 119, 146, 174, 175, 235

()] Uybykuna T.K. 229

®dabenuuckuii FO.U. 262 Uymaxun O.H. 85

®danésa A.B. 209 Uynpeiauna J[.A. 96, 97

®enmortoB I1.C. 16

®emronnna H.H. 16 I

®denpaman 10 .K. 263 IITa6anosa E.B. 109, 176

®unarosa JI.I'. 140 Ilaramxos E.C. 131, 156, 266

®umurmor M.H. 133, 170 [Tama6ait C.A. 98

®unmunmosa FO.H. 111, 112 [Tamait B.B. 242

Ounnukuna B.A. 133 [ITamomona E.E. 248
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IITanraesa }O.P. 72
[esens 1.I". 230
IIIeBuenxo A.C. 105
Iessxos A.I'. 34
[Ilepemera A.B. 36, 99
Illecronanosa H.b. 100
Iunosa A.A. 248

IIux A.B. 101, 246
Munko M.H. 177
nxaneeBa M.A. 152, 178
umos A.1O. 199
Mnuryn O.A. 219

Hraiin SJ.K. 61

ITeikos C.H. 22, 23, 26, 44, 49, 62, 91,
98

1]
[Mepenxora N.C. 268

10

IOuun M.A. 224, 228, 231, 232
KOpacos H.A. 91, 98

KOpos JI.C. 198, 213

Ocwkuna E.A. 24

IOmxun A.A. 207

A

SIros B.B. 251

SAxy6enxo E.B. 142, 179, 268
Axyxnos C.A. 224
Suuummuaa E.B. 260
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DuHAHCOBAsA MOAAECPKKA KOHPEepeHIIMU:

000 «HKII “JTABTECT”»

000 «BMK-0OnT03/1eKTPOHUKA

000 «Ixpocxum»

000 «I'pymna Aii—Im—Cu»

BioinnLabs

000 «Aasrumen»

000 «HITO “CHEKTPOH”»

000 «TI “XUMME”»

000 «Meaumik»

000 «Iueproaado»

000 «Cudbupckue
Ananurudeckue CucremMbi»

AO «TBDJI»
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N NABTECT e 1
‘\ info@lab-test.ru
PN SAEMEHTHBIN 11 MOAEKY ASIPHBIN AHAAI3 Haresar [w

LABTEST [IPOBOMOATOTOBKA | e e S

Komnarnmua OOO «HKL «AABTECTy  umeert
20-AeTHMH onbIT PpaboThl B cchbepe MOCTABOK M
OBOCAYXXMBAHUS CMEKTPAABHOTO OOOPYAOBAHMS.

OBopyAOBAHUE BHECEHO

B [oc. Peectp CU

EXPEC 6500

ATOMHO-3MUCCUOHHbIM CNEKTPOMETP C wiee
MHAYKTHMBHO-CBA3QHHOM MAQ3MOM AAS
MHOTO3AEMEHTHOro AHAAU3d B

pacTBopax AloGoi NpUpPOAbI sireconn

SUPEC 7000

KBOAPYMOABHbBIM MACC-CNEKTPOMETP C
MHAYKTMBHO-CBS3OHHOM MAQ3MOM AAS
NpPoOBeAEeHUsi MHOTO3AEMEHTHOTO U
M30TOMHOro AHAAU3A

M5000 b

MNCKpOBOM OMTUKO-3MMCCHUOHHbIM
CNEKTPOMETP AASl MPOBEAEHUSI USMEPEeHU (]
MACCOBOW AOAU DAEMEHTOB B METAAAGX U [ 1
crnAasax

Hay4Hble uccAeAOBaHUA B
PA3AMYHbIX ODAQCTAX

KoHTpoAb kavecTsa
MPOAYKLLMM HO MPOU3BOACTBE

-V'"’o"a:'o i: '\.
A RA "
MPOBEAEHME AEMOHCTPALLMOHHBbIX AHAAM3OB BALLIMX OBPA3LLOB B HALLIEM AABOPATOPUMU!

MOABOP ]

KOHCYAbTAUMN
CMEUMAANCTOB

TEXHMYECKOE

KOMMAEKTYOLLIMX MOAAEPXKA OBCAYXMBAHME

METOAMYECKAS ]

119071, Mockea, AeHUHCKUM Np. 19, c1p.1, +7 495 256-24-84, info@lab-test.ru, www.lab-test.ru
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Ny NABTECT e 1
‘\ info@lab-test.ru
PN SAEMEHTHBIN 11 MOAEKY ASIPHBIN AHAAI3 Haesart [w
sl 1P OBONOATOTOBKA — —

e

SHEPTOAUCTNEPCUOHHBIE PEHTTEHOPAYOPECLLEHTHBIE CMEKTPOMETPbDI

AAS KQYECTBEHHOIO M KOAMYECTBEHHOTO HEPA3PYLLIQIOLLIETO
AHAAM3A TBEPAbIX, XXMAKUX M MOPOLLIKOODBPA3HbIX MPO6.

= [lIupokas AMHENKA AQDOPATOPHbIX U

HOy‘iHble MCCAEAOBAHMA B

MOAYMOPTATUBHBIX MPUOOPOB PA3AMYHbIX OBAQCTSIX
*  YHUKAAbHbIE CUCTEMbI CO BTOPUYHBIMM
MMULLIEHIMM
= CoBpEeMEHHbIE AETEKTOPbI BbICOKOTO KOHIpOAL KaECTHa
MPOAYKLIMW HA NPOU3BOACTBE
paspeLueHus

= Beibop MoAeAer 1 KOHCOUIYPALIMM

MoA AlOBble 3aAa4M ) Xeneme trix

The Power to Change Energy Into Information

OB OopYyAOBAHME BHECEHO
B [oc. Peectp CU

NMPOBEAEHME AEMOHCTPALIMOHHBIX AHAAM3OB BALLIMX OBPA3LLOB B HALLIEM AABOPATOPUM!

KOHCYAbTALLUU NOABOP METOAU4ECKAS TEXHUHECKOE
CIMELUAAUCTOB KOMMNAEKTYIOLLUX NOAAEPXKA OBCAYXUBAHUE

119071, Mockea, AeHuUHCKUM Np. 19, c1p.1, +7 495 256-24-84, info@lab-test.ru, www.lab-test.ru
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SKPOC

rpynna KomMmnaHumn

PeHTreHoBCKMM aHaNIUTU4YEeCKUN
CKaHUPYHIOLMA MUKPO30HA,

i

3KPOC XRF-9720
TINGRAY

HacTonbHbIW peHTreHOBCKUA MUKPO3OHA NMo3Bonser
NPOBOAUTL 3NIEMEHTHbI aHanu3 MUKpo- U MaKpooObeKToB,
a TaKXe UccnepoBaTh O[HOPOAHOCTbL cocTaBa 6naropaps
NOCTPOEHMIO KapT 37IEMEHTOB U peHTreHorpacuyecknx
U3o06paxeHU 06bLEKTOB.

AnemMeHTHOE KapTupoBaHue

MporpammHoe ob6ecneyeHne No3BonseT CTPOUTb
KapTbl pacnpegeneHns aNeMeHToB B guanas3oHe
ot Na go Am u uccnefoBsaTb HEOQHOPOAHOCTb
06bEKTOB.

MukpoaHanu3

Bnaropapsi MUHMMansHOMY pasMepy pPeHTreHoB-
CKOro MATHa 20 MKM, BO3MOXHO NpoBefeHue afie-
MEHTHOrO KapTUPOBaHUsi C BbICOKUM paapeLLeHneM,
a TaKkKe Ka4eCTBEHHOr0 1 KOSIMYECTBEHHOrO
PEHTreHOMITyOPECLIEHTHOrO aHanmaa.

To4HOCTb no3nynoHUpoOBaHUSA

BbicokonpeuusnoHHbIi NpeaMeTHbIA CTos, CoBMe-
LLEHHBIV C ONTUYECKUM MUKPOCKOMOM/BUAEOoKame-
poW, AaéT BO3MOXHOCTb TOYHO MUCCeoBaTh 3afaH-
HYI0 onepaTopom o6nacTb.

PeHTreHorpacus

C nomoLLbio crieuuansHoro AeTekTopa, pacnono-
XEHHOrO Mo, 06LEKTOM UCCTIEAOBaHUS, BBIBOAATCS
peHTreHorpagmyeckme U3o6paxeHus.

Bupeosaxsar

obnacTu ckaHMpoBaHUsA

Bbi6op o6nactv uaMepeHus NPOBOAAT Mo n3obpaxe-
HUIO C BUAEOKaMEPb! WM OMTUHECKOro MUKpOCKona ¢
nocneaytoLLein BO3MOXHOCTBIO €ro HaNOXEHWs Ha pe-
3ynbTaTtbl 3/IEMEHTHOIO KapTUpOBaHUA.

HecTtaHpgapTHbie pa3mepbl
06bLEKTOB

BoamoxHo npoBefeHue namepeHuin kpynHoraba-
PUTHBIX 06pa3LIOB HenpasunbHOM HopMbl.

OTcyTcTBUE NPO6ONOAroTOBKU

HeT HeobxoaMMoCTV B NpoBEAeHNN [ONONHUTENb-
HOVl MOArOTOBKN aHanManpyembix 06pasLoB.

OBJIACTU NPUMEHEHUA

4 ViccnepoBaHue NOKpbITUIA
¢ OrIeKTPOHUKA, ANEeKTPOHHbIe NnaTbl
# HoBble maTepuarnbl, NONynpoBOAHUKM

# WckycctBO
¢ Apxeonorvisi u pectaBpauus
¢ TexHOMorn4eckuin KOHTPOsIb

¢ KpumuHanucTuka
¢ Okcneptusa
¢ MarepuanoBefeHne

TEXHUYECKUE XAPAKTEPUCTUKU

ICTO4HMK PEHTIeHOBCKOr0 M3Ny4eHus

MuKpothokycHas peHTreHoBcKas Tpy6ka

Matepuan aHopa peHTreHoBCKO# TPYOKM

Mo, Rh

KpemHueBbIit ApeioBbIi C aNeKTPOOXNaXAeHNEM

Al PeHTreHorpacbuyeckmii kKaHan
Pa3mep peHTreHOBCKOro 30HAa 0T 20 MKM
TO4HOCTb NO3MLMOHNPOBAHNA NPEAMETHOro cToNa 10 Mkm
CnekTpanbHblil anasoH 1—40«kaB
JHepreTnyeckoe paspellenue Ha nuHum Fe® <130 3B

06nacTb CKaHMpOBaHUS 150 x 150 mm

000 «3KPOCXUM»  PaspaboTka, NPOU3BOACTBO M Npoaaxa fabopaTopHOro 1 aHanutTnyeckoro obopynoea-
Hus (cepum OKPOC, M3, ES), nosatopoB MexaHu4eckux, nadopatopHor mebenu, nocympl
W U3LEeNuii U3 NNacTMacchl, CTEKNSHHbIX KanunnspHbIX BUCKoaumeTpos, MCO, cTaHpapT-
TUTPOB U PacXofHbIX MaTepuanos Ans HeTAHbIX, XMMUYECKNX, SKONOro-aHaNMTUHECKUX
1 MEAULIMHCKUX nabopaTopuit.

CepBuCcHOe 06CnyXMBaHUEe N1abopaTopHOro U aHANIUTUHECKOro 06opyAoBaHMSI.
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SKPOC

rpynna KkomMmnaHum

KoMnakTHbIM MOAYNbHbIN
peHTreHonyopecLeHTHbIN
cneKkTpomeTp

KPOC XRF-9710 PEARL

¢ BxopHoW KOHTpOJIb Chipbs

# KauecTso roTosoi
npoayKLum

KomnakTHbi# P®A cnektpomeTp
npeAHazHayYeH Ansi aNeMeHTHOro aHa-
NK3a Ha NPOU3BOACTBE, YCTAaHOBKM Ha
KOHBeiiep, u3y4eHusi ocHoB POA aHa-
NK3a U BbINOSIHEHUS Hay4HO-Uccnepo-
BaTeNbCKUX 3ajay B By3aX.

MoaynbHasi KOHCTPYKLUSA

KOHCTpYKUMOHHbIE 0CcO6EHHOCTU Npubopa no-
3BONSIOT 3aMeHWTb YCTpolicTBa nNpobonogaryvka
Ha 3aLLUUTHBIN KOXYX C BO3MOXHOCTbIO M3MEPEHUi
06bEeKTOB HecTaHAapTHbIX Pa3MepoB, a Takxe ycTa-
HOBKY Ha KOHBEWep WU MOTOHHYIO JIMHWMIO.

I‘eomerpuﬂ WHBEPCUOHHOIo 30HAa
PeHTreHoonmuyeckasn cxema aHanma3artopa CKOHCTpY-
MpoBaHa Tak, 4TO 3HAYUTENbHO CHUXKAETCA BNUsHWE
PaccTosHMs OT UCCriedyemoro oGbekTa o feTekTopa,
a TaKkKe HUBENMpYIoTC HepOBHOCTM obpasLia, He Uc-
Kaxkas pe3ynbTaTbl USMEepeHui.

MonoxeHue Npoo6bI

KoMnakTHOCTb 1 3proHoMMKa crekTpoMeTpa no3eo-
NAOT ycTaHaBnMBaTb NPody Kak Haf uaMepuTenb-
HOW CUCTEMOW, TaK 1 Nog Heu.

Be3onacHocTb

KOHCTPYKTUBHBIE OCOBEHHOCTU U 3aLUMTHbIE 6NIOKU-
POBKM obecneynBatoT NnoBbILLEHHY0 6€30NacHOCTb
npu NPOBEAEHUN U3MEPEHUI 1 CMeHe 06pa3LioB.

KomMnakTHOCTb

Bnaropaps manbim pasmepam 1 Becy CreKTpoMeTp
1erko nepemMeLLatb K MeCTy U3MepeHui.

O6yyarowiaa nporpamma
Y4yebHo-mMeToguyeckme U NpakTuyeckue 3agaHvs
C rotToBbiM HaGOpOM o6pa3uoa nomMorarT OCBO-
UTb MeTo peHTreHO(bnyopecueHTHoro aHanmsa
Ha npakTuke.

Mpu6op BHeceH B locynapcTBeHHbIN peecTp
CU P®, Homep 88411-23

OBJIACTU NPUMEHEHUA

NPOLIECCOB C YCTaHOBKOMN
Ha KoHBelrep

¢ KoHTpornb TexHonorudeckux 4 JlaGopaTopHO-NpakTU4eckue 3aHaTust

4 lccnepoBatenbckue paboTbl B yHeO6HbIX
3aBefleHUsIX 1 By3ax

TEXHUYECKUE XAPAKTEPUCTUKU

[lvana3oH onpefensemblx 3NeMeHToB

ot Na go Am

VICTO4HUK PEHTTEHOBCKOro U3ny4YeHus

Manomolytas peHTreHoBckas Tpy6ka
Ua o 50 kB; la go 200 mkA; P o 12 Bt

Marepuan aHoaa peHTr

TPYGKM

Rh (no cornacosaxuto Mo, Ag, W, Cu, Cr)

[letekTop

KpemHuesblit ApeitoBbIA C 3NEKTPOOXNKAEHUEM
(wnu Si-Pin no cornacosanmio)

CreKTpanbHblii A

1—35 k3B

JHepreTM4ecKoe paspeLueHue Ha nuHum Fe®

< 130 3B npun ucnonb3osaxun SDD petekTopa
<180 3B npw ucnonb3oBannu Si-Pin getektopa

Ta6aputbl, L x T x B

220 x 220 x 230 mm

Macca

He 6onee 7 kr

000 «3KPOCXUM»

199178, CaHkTt-lNetepbypr, 17-a nuHus
BL| «Cenatop», a. 22, kopn. U, och. 403
(812) 322-96-00, 322-98-98, 449-31-23,
info@ecohim.ru, www.ecohim.ru
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YHuBepcanbHocTb
Mpubop cooTBETCTBYET CaMbiM BbICOKUM TpeboBa-
= HUSIM 1 NO3BONSET PELUWTL LUIMPOKUIA NEpeYyeHb 3a-

rp y nna KkomMmnaHun Aay aneMeHTHOro aHanusa.
JKcnpeccHocTb
PeSyﬂbTaTbl npeaBapuUTenibHOro Korim4ecTBeHHoro
aHanusa 6yayT rotoBbl yxe Yepes 5 CekyHA.
OpHOBpeMeHHbI _
MHOroaneMeHTHbIW aHanus

yH"Bepcaanblﬁ HacTOMbHbIN Bcero 3a ogHo namepetue Bbl cmoxeTe nonyuute
PEHTTEHOGNYOPECLISHTHLII  idepaiio e seow ngieman or 2o A
CNEeKTpomMeTp MHoroo6pasue

nccnenyemblix o6beKToB
Ha cnektpomeTpe MoryT 6bITb U3MepeHbl 06pasLibl
HecTaHAapTHbIX Pa3MepoB: TBepble, MOHONUTHbIE,
nopoLKoo6paaHble 1 NpeccoBaHHble 06paalbl,
_— a TaKxke Masu 1 Xuakue obpasiibl.
WN3mepeHusa nerkmux aneMeHToB
\ [lns aHanuaa nerkvx anemMeHToB U3MepeHUst NPOBo-
\ LAT B Bakyyme, a Ansi NbISLLMX U XUOKWX — B cpege

: \/”’/ renus.
: Busyanusauus aHanuaupyemoro obpasua

To4HocTb no3nunoHnpoBaHUA obbekTa KOHTpONU-
pyeTtca Bm,qeOKamepoﬁ C O0NOJIHUTEeJIbHbIM OCBe-
: uieHmem obnactn namepeHus.
ABTOMaTUYecKasi CMeHa hUnbTPoB
NepBUYHOro U3Ny4eHUs

3KPOC XRF_9700 [Nl yMeHbLLEHNS BANSHWS MaTPUYHBIX 371EMEHTOB

1 hOHOBOW COCTaBAOLLIE BO3MOXHa aBToMaTuye-

ST A RFIS H cKas ycTaHoBKa OfiHOro U3 (hUNLTPOB NEPBUYHOTO

PEHTreHOBCKOro Uany4eHus.
PeHTreHotnyopecLieHTHbIN cnek- ABTOMaTMYeCKMIA Ka4yecTBEeHHbIN

TpoMeTp no3BonsieT NPOBOAUTHL U Konn4yecTtBeHHbIU aHanNU3
Hepaspy[ualou_w"ﬁ 3NleMeHTHbIN PeSyﬂbTaTbl Ka4yeCTBeHHOro aHanusa aBTomatun4e-

aHanus no6biX o6bekTos. Mog-  CKV OTOGpaxaloTcs Ha criekTpe. KonndecTserHoe
XOAWT ANS pellueHus WupoKoro  ONPEAeneHne CepuiiHbiX MPoG MPOBOAAT Mo paHee
Kpyra aHanuMTUYecKUX 3afay, Mo-  COXPaHEHHLIM MEeTOAVKaM.
XKeT 6bITb MCMoNb30BaH Kak B Ha-  MeTop chyHAaMeHTanbHbIX NapaMeTpos
L Y4HO-UCcCNiefoBaTeNbCKUX Npoek-  [1nsi NpoBefeHMs! NONYKONIMHECTBEHHOMO aHanaa
o Tax, Tak 1 B NIPOMBILLUIEHHOCTH. He TPeBYIOTCs CTaHAapTHbIE 06pasLibl.

OBJIACTU NMPUMEHEHUSA

¢ Metannyprus ¢ KpumuHanuctvka ¢ LleMeHTHasi NPOMBbILLNIEHHOCTb
+ Xumwuyeckas # WckyccTBo 4 [opHopobbiBatoLLias U ropHO-
MPOMBbILLNIEHHOCTb + Okonorus oboratutenbHasn MPOMBbILLIEHHOCTb
# Hay4yHo-uccnepoBatensckve ¢ MatepuanosefeHune ¢ CrpouTenbHble MaTepuanbl, CTekna
NPOeKTbI ¢ TexHonmorun4yeckui KOHTpOIb U Kepamuka
XHUYECKUE XAPAKTEPUCTUKU
[lnanasoH onpefiensemblx aNemMeHTos o7 C jo Am
PenTreHoBckas Tpybka 50 Bt
CTO4HNK PEHTTEHOBCKOTO M3NY4eHNs Ua 10 50 KB: Ia o 1 WA: P 10 50 BA
Matepuan aHojja peHTreHOBCKOI TPY6KN Rh (MoxeT 6bITb u3meHeH Ha Mo, W, Ag no cornacoBaHuio)
[etekTop KpemHuesblit gpeiicposbiit (SDD) ¢ anekTpooxnaxaennem
CneKTpanbHblit fUanasox 1—40 k3B
OHepreTuyeckoe paspeLueHine Ha nuHum Fe* <130 3B
ABTOMaTUYECKMIA KONAUMaTop 07180 10 MM
000 «9KPOCXUM»  PaspaboTka, MPOM3BOACTBO U MpofAaxa nabopaTopHOro 1 aHanuTuyeckoro obopynosa-

Hus (cepum SKPOC, M3, ES), nosatopoB MexaHnyecknx, nabopaTopHoi mebenu, nocyabl
1 M3Jenuii U3 nnacTmacchl, CTEKNAHHbIX KanunnsapHbiX BuckosumeTpos, MCO, ctaHpapT-
TUTPOB U pacxofdHblX MaTepuanos AN HePTAHbLIX, XMMUYECKUX, IKOOro-aHaMUMTUHECKUX
1 MeaULMHCKNX nabopaTopuii.

CepBucHoe obcnyxvBaHne nadopaTopHOro 1 aHaIMTUHEeCKoro 060pyaoBaHus.
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PeHTreHoBckue
AndopakTomMeTpbl

e

3KPOC

XRD-9500/9510/9520

* MaTepManoaeneHMe

+ MeTtannyprus

HactonbHble audpakToMeTphbl ce-
pun IKPOC XRD npepHa3Ha4eHbl
ANs pellieHUsi LLIMPOKOro Kpyra aHa-
NNTUYECKWX U Hay4YHO-UCCnefoBa-
TenbcKUX 3afja4y MeTofjamMmu peHTre-
HoaudpaKLMOHHOro aHanmsa.

O6bLeKTbl UccrieaoBaHUA

BoamoxHoCTb aHanusa NMOPOLUKOBbIX npoﬁ, nna-
CTWH, NPOBOJIOK, MOHOKpUCTannos, MUKpPO- U
MaKpOOOHEKTOB.

SkcnpeccHocTb

[leTekTOp C LUMPOKMM Anana3oHOM OQHOBPEMEH-
HOW peruncTpauum cnekTpa obecrneynBaeT BbICO-
Kyl CKOPOCTb (OT 1 MUWH) nony4eHns pesynsraTos
V3MEpPEHWUN.

lMporpammMHo-meTOoANYECKOE
ob6ecrnevyeHue

Ananutuyeckoe MO ¢ nHTerpuposaHHoii 6a3oi
AnpaKLUMOHHBIX AaHHbIX BKoYaeT B cebs Bce
HEOo6X0ANMbIe UHCTPYMEHTbI A1 Ka4eCTBEHHOro,
CPaBHUTENLHOMO MOSYKONNYECTBEHHOMO U Konnye-
CTBEHHOro ha3oBOro aHanMaa.

WMHguBMayanbHbIA noaxoq
npOrpaMMHO-MeTOAM‘{eCKaﬂ N TexHonormn4yeckas
agantayusa an6opa Ana aHanusa martepuanos
3aKa34duKka.

Onuuun
,Cl,eTeKTop Ang anemMeHTHOro aHanumaa, paaHoo6paa-
Hble aepxxaTtenu U KoBeTbl.

B yHuBepcanbHbix gudpaktomerpax SKPOC XRD-
9500/9510 pean13oBaHbl PEHTTEHOOMTUHECKUE CXEMb
Bparra-bpexTaHo v [le6as-llleppepa ¢ BO3MOXHO-
cTbio pyyHoro (XRD-9500) nnv aBTOMaTM4eckoro
(XRD-9510) nepemeLLieHVs UICTOYHUKA U AeTeKTopa.

[udppaktometrp SKPOC XRD-9520 — cneyunanu-
3MpOBaHHbIN NPUBOP ANA TEXHONOrUYECKOro KOH-
TPONA Ha NPOU3BOACTBE B aBTOMaTU4ECKOM pe-
Xume (8o 20 npo6b).

MNpu6op BHeceH B MlocyaapcTBeHHbIN peecTp
CU PO, Homep 88425-23

OBJIACTU NMPUMEHEHUA

4 Xumuyeckas MPOMBILLINIEHHOCThH * HayuHo-uccne.qosaTeanKMe NpPOEeKTbl

¢ LleMeHTHasi NPOMBbILLNEHHOCTb ¢ [lpon3BofcTBO yoo6peHui

¢ [opHopo6biBatoLLas 4 CrpouTenbHble mMaTepuarbl,
1 ropHo-oforaTtutenbHas cTekna u kepamuika
NPOMBILLSIEHHOCTb ¢ KpumnHanuctuka

4 [lpon3BOACTBO KaTanusaTopoB
v agcopbeHToB
¢ emmonorus

TEXHUHECKWUE XAPAKTEPUCTUKHN

3KPOC XRD-9500 ” 9KPOC XRD-9510 “ 9KPOC XRD-9520
IcTOYHMK PEHTreHOBCKOro Uany OcTpochoky peHTreHoBckas Tpy6ka 200 BT ¢ maTepuanom aHoga - Gr (onynoHansHo Cu, Co, Fe)
Tun peTekTopa [03MLMOHHO-4YBCTBUTENbHbIit AETEKTOP (Fa30BbIi M30THYTHIA UM NONYNPOBOAHUKOBbIN)
[lManasoH 0fjHOBPEMEHHOI perncTpaumuun 43 rpap.
MonHbIi Am(na&m permcrpauﬂ - 010 go 145 rpap. 010 go 140 rpaa. 0t 15 po 55 rpag.
OXnaxaeHne PeHTreHOBCKON TPYGKM BCTpoeHHas cucTeMa OXNaxzaeHUs
Tun ronnomeTpa BepTuKanbHbIi py4HOi Bepr HbliA aBTOMATU3MP 1 Bepri Hbll ¢ p 7
[abaputbl 585 x 620 x 530 Mmm
Bec ~50 kr ~60 kr ~60 kr

000 «3KPOCXUM>» 199178, Cankr-leTtepbypr, 17-a nuHus B.O.,

BL| «CeHnatop», a. 22, kopn. U, oc. 403
(812) 322-96-00, 322-98-98, 449-31-23,
info@ecohim.ru, www.ecohim.ru
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3) | N C HAYYHOE U AHANITUYECKOE
rsewre OBOPYJOBAHUE

Iy T

U}

OAPMALEEBTUYECKAA NMPOMbBILWIEHHOCTD -

HEOTEXUMUA N HEOTENEPEPABOTKA -

. XMMUY4ECKAA NPOMbILWIEHHOCTD -
SMNEMEHTHbIN

SRS HAYYHbIE UCCNIEAOBAHUA -

KPUMUHAJINCTUKA -

METAJITYPTUA -

3KoJorusa -
rEOJZIOruA -

MOJEKYNIAPHbIA
AHANIU3:

; MACC-
CMEKTPOMETPUA:

WCCNIEQOBAHUA
®U3-MEX CBOWNCTB:

TEPMUYECKUN
AHANU3:

CUCTEMbI
KOHTPOJIA
BbIEPOCOB:

v MOCTABKA
v OBYYEHUE
v CEPBUC

LIEHTPAJIbHbIA OOUC YPAJIO-CUBUPCKUIA ODUC 000 «PYMMA A-3M-CU»
MOCKBA EKATEPUHBYPT IMC-SYSTEMS.RU

yn. KpnBopoxckas, yn. Tonmauesa, a.11, X

a.23, Kop.3 oducyi 401, 410 Mpopaxu: sales@imc-systems.ru
Ten.: +7 (495) 374-04-01 Ten.: +7 (343) 290-34-30 CepBuc: service@imc-systems.ru
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HEAOPOro, /i BioinnLabs
KAYECTBEHHO, x P
5bICTPO? /. JOANLAB

O6opyaoBaHue ANs NepeMeLlBaHUS

LLleikep OS-20Pro BopTekc VM - 300S MarHuTHas melanka HS5S

BoasiHble 6aHU n TBepaoTe/ibHble TepMOCTaThbl

TepmoctaTt DB100C BoasiHas 6aHst WB-6S

AHanunTnueckue n 3/1eKTPOHHbIe BeChbl

MpeuysnoHHbIe Becbl JNB1002 AHanuTu4yeckune Becbl FA2003S

N mHoroe Apyroe - Bce, HTO MOXKeT ﬂOHaAOGMTbCH BaM B pa601‘e

3 A |< A 3 A T : t?oi?n?? s!lg?@bggng? Eifi,ﬁgim -

IAe y3HaBaTb 0 BO3MOXXHbIX pellUeHUsX BallMX Npo6ieM? B HalleM Tenerpam-kaHane:
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Yero-To o4eHb HY>XHOrO HET MoL PyKomn?
Mbl O6bICTPO NprYBE3EeM BCE HEOOXOAMMOE

Monnmepsl, pacTBopuTenu, TBepable ¢asbl

/\ Ho
(@]
3\ HO OH

Cucurbituril Chitosan

/% BioinnLabs

Kpacutenu, ¢pnyopoxpomsl, 30HAbI, METKMN

i o H;H\ci\io
% (o]
HiC. =y ~CHs  CI” N N OK 07\-N d
SOk jgs; 29 s
Hsc/\‘N/rV”L o7 SN e, HO SHS HO ‘ o O orl,ono“
o

o NCH
H H
Rhodamine 6G D-luciferin potassium salt Calcein sodium salt
AHTN6MOTUKN
OH OH
Cl
HN
O.N Cl
0]
~
Rifampicin Chloramphenicol

Hykoraa euye He 6bI10 Tak MPOCTO CAeaTh 3anpoc
UK 3aKa3 - MoYTa, Tenerpam, Borcan, TenepoH - Bcé
byaeT Tak, Kak yao6Ho Bawm

SAKASATD: gy smasres

F'Ae y3HaBaTb 0 BO3MOXXHbIX pelueHUAX Balunx npoGneM? B Hawem Tenerpam-KaHane:

3BoHOK No P®
becrnnaTHbIl
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2, BioinnlLabs

KroBeTbl ANA N06bIX NPUMEHeHN A

CTaHAapTHbIe KIOBeTbl ANs cekTpodoToMeTpumn

p—

FabapuTel [JnviHa nytn LLInpwHa ktoseTbl Obbem, Mn
- F 45x12.5x3.5 1 10 035
45x12.5x4.5 2 10 0.7
45x12.5x7.5 5 10 1.7
45x12.5x12.5 10 10 3.5
45x12.5x22.5 20 10 7.0
45x12.5x32.5 30 10 10.5
J 45x12.5x42.5 40 10 14
45x12.5x52.5 50 10 175
45x12.5x102.5 100 10 35

CTaHAapTHbIe KioBeTbl ANst pyopuMeTpum @

[abapuTsl [nvHa nytn LLinprHa ktoBeTbl Obbem, Mn @F

45x12.5x7.5 5 10 1.7

45x12.5x12.5 10 10 35 |
45x12.5x22.5 20 10 7.0 ’
45x12.5x32.5 30 10 10.5

45x12.5x42.5 40 10 14

45x12.5x52.5 50 10 17.5 “
45x12.5x102.5 100 10 35 K%

LoCTynHbl BapuaHTbl, BbiNoNIHeHHble 13 ES-kBapLeBoro ctekna (190-2500 Hm),
IR-kBapueBoro crekna (250-3500 HM) 1 onTryeckoro crekna (340-2500 Hm)

MNoab6epem KioBeTbl Nt0601 GopMbl M 06bEMa Mo Balu 3ajaun

SAKASAT D s saesooomn

rpe y3aHaBaTb 0 BO3MOXKHbIX peweHunsaxX Balnx I'IPOGIIeM? B HalwleM Tenerpam-KaHane:
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?, BioinnLabs

N D /I OOC HAHOCI’IEKTPOEDOTOMETVP

- « CKCEHOHOBOW NTAMITOW
MonHoBoNHOBOW CNeKTpodoTOMETP A1A aHann3a pacTBOPOB HYKNENHOBbIX
KNcnoT u 6enkoB 1 onA nobblx Apyrnx 3agad

HaHopuvaep v KroBeTHBbIN oTcek
AnanasoH getekuynim 200-850 HM
OnTnyecknin NyTb HaHopuaepa <0.7 MM
O6bem obpasua 0.5-2 MKkn

[AnvHa onTr4eckoro NyTn KKOBETHOMO
oTceka 10 Mm

CeHCopHbIA 3KkpaH

ABTOCOXpaHeH e pe3ynbTaTos,
BCTPOEHHOE XpaHWAULLEe AaHHbIX

Bpema aHanmsa: okono 5 cekyHA
VICTOUHWK M3N1yYeHNS - KCeEHOHOBadA 1aMmna
[eTekTop - 2048-3n1eMeHTHaa MnHenHaga cunnumaHaa CCD-matpuua
TOYHOCTb AINHBI BO/HbLI: 1 HM
PaspelueHne crnekTpa: <2 HM
TouHoCTb onpeaeneHund noraoteHnd: 0.002 o.e. /1%
AunHammnyeckuiin ananasoH: 0.04-300 o.e.

[ranasoH n3mepeHns KoHUeHTpauUnm HykKnemHoBbIX KUCNOT 2-15000 HI/MKA

3 A I< A 3 A T : goi?n?uo s:Ieosgbisogni7 gg;@ ]

F'ae y3HaBaTh 0 BO3MOXXHbIX pelleHUAX Balunx npoGneM? B Hawem Tenerpam-KaHane:
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ALGIMED
TECHNO =

9001:2015 13485:2016

AJIMACC buo 200

HacTtonbHbin MANTIOUN-BMNMC gna 6bicTpon
M Hepgoporow naeHTuduKaunm PP o
MUKPOOPraHM3MOB.

:?(@) BbicTpo \%‘ MpocTo l@j HagexHo

— (

O To4yHO @ DKOHOMUYHO @ YHuBepcanbHo
> i

NoeHTUOUKaALMA MUKPOOPraHU3MOB MO MOJSIEKYIIIPHOMY «OTrneyvyaTKy
nanbueB».

VOeHTUGUKaLMA MPOUCXOAUT MO YHUKANTbHOMY A9 KayKOoM KyNsTypbl
6eNKOBOMY CMeKTpy: pubocoMarbHble 6enKku ABAFTCs crnelndUdHbIMK Ons
MUKPOOPraHM3MOB.

BrouHbopMaLMOHHbIE anropUTMbl MporpaMMHoro obecredeHna obecreymsatoT
HaOEXHYI0 1 TOUHYIO BUAOBYIO MAEHTUOUKALIMIO MUKPOOPIraHM3MOB MyTEM
cornocTaBreHns Mosy4aeMbiX MacC-CreKTPoB C 06LLIMPHOM 6330 OaHHbIX.

000 «Anbrumep, TexHO»

r. Mocksa, yn. 1-a MaructpanbHag, 18/1
(2 aTark, koM. 25)

+7 910 428 43 45
techno@algimed.com

algimed-techno.com

00Z o9 DDVLV
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A ALGIMED
Antbrumen TECHNO

Anbrumen — OAMH U3 BeOyLUMX MOCTaBLUMKOB MPOAYKUMW OJ151 KOMMEKCHOro
OoCHaLleHus nabopartopu, npeacTaBuT Ha KOHrpecce COBCTBEHHYO
NPON3BOACTBEHHYIO KOMMNaHU «Anbrumen TexHo». HaydHO-npomsBOACTBEHHas
BuoTexHonornyeckass komnaumss Anbrumeq TexHo Obina ocHoBaHa B 2019 rogy B
MwuHcke. Anbrumess TexHO co3aeT COBPEMEHHbIE peLLeHNs AN1s Taknux oTpacrien Kak:
MeauuMHa, BeTepuHapusi, OMOTEeXHOMOrus, KpUMMWHaNUCTMKa W nuwesas
6e30nacHoCTb.

KomnaHua 6bina ocHoBaHa B 2019 rogy B MUHCKE M Ha CErogHsAWHWA OEHb
npegcrasneHa AByMsi MPOU3BOACTBEHHbIMU Nnowagkamu B Pecnybnuke benapych n
Poccurickon ®egepaumm. Komnanna nmeeT ceptuduumpoBaHHbie no ctanHgapty 1ISO
13485:2016 nNpomn3BOACTBEHHbIE W Hay4YHO-UccnegoBaTenbckne nabopatopun C
OTAENOM KOHTPOMNs KayecTBa, OCHALWEHHble COBPEMEHHbIM  BbICOKOTOYHbBIM
obopyoosaHnem. B 2023 rogy nonyyeHa akkpegutauma B COOTBETCTBUMM CO
ctangapTom ISO 17025:2019 Ha ucnbiTaTenbHyto nabopaToputo, KOTOpasi OkasbiBaeT
yCryru n cepBuChbl NPU UCNONb30BaHUN NPOLYKLUMN COBCTBEHHOIO NPOM3BOACTBA.

MpogyktoBbin  nopTdhens Anbrumen TexHo HacuuTbiBaet ©onee 100
HanMeHoBaHWn Npoaykumn. OCHOBHbIMKU HanpaBneHUAMU SABMASIOTCA pelleHus ans
KOHTPONS KavecTBa feKapCTBEHHbIX npenapaTtoB, paspaboTka u Npou3BOACTBO
ANArHOCTUYECKOW  MPOAYKUMW, pPacXOdHbIX MaTtepuarioB W aHanMTUYecKoro
obopyaoBaHus.

Anbrumen TexHO npeacTaBnsieT POCCUUCKMM MONb30BaTENSM HACTOSMbHYH
cuctemy MAJION-BIMNMC — «AJIIMACC bBuo», npegHasHadeHHyo Onst GbicTpon u
HaOEXHON MAEHTUMUKALUM MUKPOOPraHM3MoB B MeAuUMHEe, MULLEBOM OTpacnu,
BeTepuHapuu, Hayke u gpyrux obnactsax. Mbel npegnaraem o6opygoBaHue cC
OTEeYEeCTBEHHOW, perynsapHo nonosnHsemon 6ason gaHHbix. CoTpygHuyectso ¢ MY
nm. M.B. JlomoHOCcOBa [aeT BO3MOXHOCTb pacluMpuTb CNUCOK 06pasuoB NULLEBOWN
npombiwnieHHoctTn, ¢ MFABMub wum. KW. CkpsbuHa — obpasyos B obnactu
BeTepuHapun. Bepgytcs paboTtbl no pacwupeHuio 6asbl JaHHbIX M3 BedyLux
POCCUNCKMUX 1 BENOPYCCKUX KOSTNEKLNA MUKPOOPraHM3MOB, a Takke COTPYAHNYECTBO
C KITMHUYECKMMUN OpraHn3aunsiMu.

MHTYWTMBHO MNOHATHBIM UHTepdenc obecneuvmBaet pycuduumposaHHoe [10.
CobcTBEHHOE MPOM3BOACTBO peareHTOB W pacXOAHbIX MaTepuarnoB MO3BONSAOT
NOSTyYMUTb OLLUYTUMYH 3KOHOMWYECKYKD BbIrOQY B CPaBHEHUW C  KITAaCCUYECKMMMU
metogammn  aHanu3a. CobctBeHHass cnyxba  cepBuca  Bcerga  OKaxeT
npodeccnoHanbHy0 KOHCynbTauuio no noabopy obopyaoBaHUs, METOAUYECKON
nogaepxke.

INunenka «AJIMACC bBuo» no npoctote u ygobCTBy COOTBETCTBYET
obopyaoBaHMO MUPOBbLIX BPEeHOO0B, a N0 CyMMe TEXHUYECKNX XapaKTEPUCTUK — OaXe
npesocxoauT. Anbrumes TexHo paspabaTtbiBaeT COOCTBEHHbIE PELLUEHUSI C YY4ETOM
nocrnegHux OOCTMXKEHUM HayKMm U TeXHUKU ONS pelleHus akTyanbHbIX NPUKagHbIX
3agau.
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Anbrumen,

MHAMBUAYCQABHBIA KOMNAEKCHbIA MOAXOA B
peLeHuun 30Aa4

Pe

KavyecTBeHHAQa NPOAYKUUSA OT MUPOBbIX
NPOU3BOAUTEAEH

@ MpodcdheccruoHaAbHOE O6CAYXUBAHUE,
CEepBUC U NOAAEPXKKA

boAaee NOAPOBHO O3HAKOMMUTLCS C MPOAYKLMEN,
CEPBUCOM M BO3MOXKXHOCTIMM AABTMMEA Bbl
MOXETE HA HaLLlem cante www.algimed.com
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Anbrumen,

NocTAaBLMK MEXAYHAPOAHOTO YPOBHA

B obAaCTMU:

_ -

1]
AHaAuTHHECKOE Xumuyeckue BeTtepuHapusa u
obopyAoBaHue pPeaKkTUBbI nuwLeBas

6e30NacHoOCTb
KAaeTo4yHasa m MeaAUUUHCKOE ANAAN
MOAEKYAAPHas obopyAOBAHKE u MAT-TecTbl
6uonorus M PACXOAHbIE

MOATEPUAAbI
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CMEKTPOMETPb!
1 AHATIU3ATOPbI

BONTHOAMCMEPCUOHHbIE PEHTIEHO(NYOPECLEHTHbIE

i f/ :
. T

& Ananuzatopbi CEPbI B HedhTh

B 3HEeproguCnepCUoHHbIe PeHTTeHOMNYOPeCLeHTHbIE
Al
'S

e
N

Ananuzartopbi CEPbl n A30TA B He(pTn 1 HepTenpoayKTax, rasax
U OKWKEHHbIX rasax
metogamu YO-(nyopecueHuum n XemunioMnHecLeHLum
/ -
& PeHTtreHognyopecLeHTHbIE BONHOANCNEPCMOHHBIE CMEeKTPOMETPbI
ANns onpepenexus no6bix anemenTos ot HATPUA (Na) so YPAHA (U)
B LUWMPOKOM Anana3oHe cop,epmaHMﬁ ‘
-_
f PeHTreH0-a6Ccop6LUOHHbIE MPOMbILWNEHHbIE aHanu3aTopbl CEPbI
B NOTOKE He(TN 1 HehTenpoayKTOB

o —

fa PoCCUIACKII NPOU3BOAUTENb CNEKTPOMETPOB  Ten. +7 (812) 325-81-83 || 190103, Poccus,
5 1 @Hann3aTopos ¢ 1989 roaa akc +7 (812) 325-85-03 [ r. CaukT-Metepbypr

CHEKTPOH info@spectronxray.ru § yn. Linonkosckoro, a. 10A
000 «H"O ((C"EKTPOH)) www.spectronxray.ru | nomeweHwue 203
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C?)alleEﬂ

PACXOAHbIE MATEPUAJbI
ANnA XPOMATOTPA®UN N AHAIMTUYECKOIO ObOPYJOBAHUA

Komnanusa «XUMME[» nocTaBnisfeT Bce HeOOX0AMMbIE KOMIUIEKTYOWUE pas/iM4YHbIX Npou3BOAMUTENEH ANA:

® TOHKOCNOWHON xpomaTorpacum (TCX-naacTuHbl, KaMepbl, ONPbICKMBATENN, CUCTEMbI BU3Yannu3aLnm u fOKYMeHTU-
pOBaHWA N T.N.);

® KO/IOHOYHOM XpomaTorpatum (CTeKNAHHbIE KONOHKM, COPOEHTLI U T.4.);

® ra3oBoil xpomarorpacuu (KanunnsapHble KONOHKK, cenTbl, eppysbl, NaHePbl, reHepaTopbl rasos v T.M.);

® BbICOKOI( (DEKTUBHOM MUAKOCTHOM XxpomaTtorpadum (KonoHKM BIXKX, npeaKoNOHKM, pEMKOMNNEKTbI AN Moaynei
BIXX (nnyHxepbl, ynnoTHUTENU, UMbl U T.A.) U T.N.);

® macc-cnekTpockonuu (hunameHTbl, HOTO- U INEKTPOYMHOXUTENN, CKUMMEPDI, CAMNAEPbI, INH3bI, KBAAPYNOK,
MOHHbIE UCTOYHUKUA U T.4.);

e TBepA0(Da3HOMN IKCTpaKuMK (MaHndonabl, KapTpuaxu ana T — nycTbie 1 ¢ pasnuyHbIM1 copbeHTamm);
*Y®/BNJ/BUK cnexktpockonuu (KioBeTbl, UICTOYHUKM CBETA, UHTErpUpYloLiMecs cdepsl U T.0.);

® aToMHOI1 abcopbummn (3nemeHTHble namnbl (N0N0ro Katoaa U 6€331eKTPOAHbIE), KAaNUANAPLI, FOPENKK, rpaduUToBbIe
KIOBETBI U T.4.);

® 3MUCCUM UHAYKTUBHO-CBA3AHHOM Nna3mbl (rOpenku, pacnbinnTenbHble Kamepsl, Hebynaisepsl (pacnbiautenn),
MHAYKUMOHHbIE KaTYLWKK W T.M.);

¢ IK-®ypbe cnekTpockonuu (Npeccsl AnsA NenneT, OKOWKW, AYeKN ANA aHann3a MUAKOCTeN 1 ra3os, NPUCTaBKu
HMBO 1 MHMBO, aepxaTeny ans aHanv3a TBepAbIX BELECTB U NNeHOK, NpUcTaBku and dy3NoHHOTO 1 3epKanbHOro
OTpaXeHus, uuTerpupyowme cdepsl, untepdeic NX-MK n t.n.);

a TaKe npoyee BCnomorarensHoe o6opyaoBaHue (Buanbl, KPbIWKK, WNPWLbI, KNanaHbl 1 T.0.).

m welch // Hawach (% biocomma Chromai 5] rrusar

.8 Scientific
- L r
Qs Q) peAKA BHIIL A4 [l

2

BIOTECH ot b

il Scharlau ThermoFisher Kremasil RESTEK

N

SCIENTIFIC AkzoNobel
m The wise choice =
HEALTH & SCIENCE
el I Teknokroma (Wnomuea  Waters
ACE Perkin : o s
£ Metrohm ey o
ch;j}” ?II(E Agilent Technologies IE':II%-?'!I-!)EE SSRGS
L(:ﬁ TECHIOLOSES TOSOH
-
CHIRAL p ) '
cHIRAL /SCIEX BeHmanz  Gyison

3a nodpobHoii ungpopmayueii 06pawaiimecs 8 omden xpomamozpaguu komnaruu «XUMMEL».

MockBa, 115230, Kawmpckoe wocce, A0M 3, KOpRyc 2, cTpoexue 4/9, BLi«Cupuyc Napk»
Ten.: +7 (495) 640 4192, (499) 682 6555, e-mail: chrom@chimmed.ru
www.chimmed.ru
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XUMME Ynbrpa-BIXKX cucrema Chromai
e —

Chromai Technologies Co., Ltd npousBoANT MHHOBALMOHHbIE
Ynbrpa-B3XKX cucremsl ¢ 60nbliMm BbIGOPOM MoAyNen Ans pelleHns
pa3Hoobpa3HbIX aHaNMTMYyecKuUx 3agady. Xpomarorpadbl co3aaHbl
Ha OCHOBE Y)Xe U3BECTHbIX POCCUINCKOMY NONb30BATENI0 N HA[EXHbIX
B3XX cucremax Rittun (RIGOL). MpousBoantens mogepHM3npoBan
B3ATYI0 3@ OCHOBY Xpomartorpaduyeckyr CUCTeMY U MPOAOIKAET
BHOCUTb HOBLUECTBA.

Komnanusa 000 «T[} «xXummepn» ABnAeTcA IKCKAO3UBHLIM NpeacTa-
Butenem Chromai Technologies Co., Ltd Ha Tepputopun PO,

TexHuYecKne xapaKTepucTuKu:
Cuctema nogauu

N3OKPATUYECHMI HACOC UP2E ...iiveeivussmvsnmrantssessnnons s neeoanstssosssssnssis AaBneHune 1o 16000 psi
BUHAPHBIA HACOC P20, P22 ciiiiiiiiiiiiiiiiie et AaB/eHune 10 10500 psi
Hacoc Ha 4 PACTBOPUTENSA PAO cuvvviuiriiiiiiieeeeeeeeeeeeiecseeseiiveeeeee s faB/eHune 10 10500 psi
[ BONHON FPANEHTHBIA HACOC P60 wuiiviiiiieiiivmivusiavesiioniaeassontassssassvas faBneHune A0 10500 psi
CHOPOCTD MOTOKE, isssssiioesssirissisnsnaniossssssmsssisssinaiasns uuy 0,001 MJI/MUH — 10,000 M/I/MUH
TN 0TOOPA MPOODI weeeeeereeeeerreeennns nonHas NeTns, YacTUYHbI 0TOOP, MUKPONUTPOBLIN OTOOP
OOBEM UHKEKLIMM wevverereeererereensarnnsnnnes 0 — 100 MKN (CTaHAApTHO), 20/50 MKN (ONLMOHANbHO)
[ns 60nblivx 06bEMOB UCMONb3YETCA aBTOCIMNNEP A5O .............. 0 — 1000 MK (CTaHAApPTHO),

500 MK (ONUMOHANbHO)
OnNUNA OX N IEHN T S ereeevssrsssensssannsisssssarisssanssmsiasoissssdRERMIIEE v vesiviaenss (4 °C — T KOMH.)
TOYHOCTb 3a4aHUA TEMMEPATYPDI vevuneeeererrurrnneeeeerrrenneeeeesssssnnnseeeserssssmnnseessesssnsnnsaeaes + 1.01%G
CTabUIbHOCTE TEMICPATYPEITIN. ... .covsusivessiotoncrv OO ... rrovonss +1,0 °C
BMELLAET sviiruvcssivss s s e s ssissssisiona s h Y e 4 KOMIOHKMW A0 300 MM
[ana3oH PaBOUNX TEMMEPATYP ceeeevrrreeererrreeeenerreeeesssreeseesssesesserssesenns T KOMH. +5 °C — 85 °C

[eTteKkTopbl

Y®/Bupa AeTEKTOPbI, ANOAHO-MATPUYHbIN AETEKTOP, peDPAKTOMETPUYECKWII ETEKTOP,
hnyoprMeTpUYECKNIN AeTEKTOP, UCNAaPUTENbHbIV JEeTEKTOP CBETOpAcCenBaHNA

MonHoe cooTBeTCTBME NOCNEAHUM Tpe6osa|-|m1M

FDA/GLP/GMP

Mocksa, 115230, Kawupckoe wocce, dom 3, Kopnyc 2, cmpoeHue 4/9, buzHec-yeHmp «Cupuyc lapk».
+7 (495) 640 4192, (499)682 6555, chrom@chimmed.ru, www.chimmed.ru
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NPEMUANBHbIA CEPBUCHbIA LEHTP YHUKANIbHBIE TEXHUYECKUE KOPOTKUE CPOKWN

KNACC B POCCUM BO3MOXHOCTU NOCTABKU

ECTUHT

Hay4Hoe 060pyAOBaHNE U3 APYXECTBEHHbIX CTPaH

[TPO®WIIb KOMIMAHNA

WCCNELOBAHWE CBOWNCTB MATEPUAJNIOB

000 «MenuTak TeCTUHr» — KpYNHEeNLINIA NOCTaBLUMK NCCNeA0BaTeIbCKOro 060pyA0BaHNUS 1 CEPBUCHbIX YCNYT.
OCHOBHbIM HanpaeBneHNeM AeATeNbHOCTU KOMMNaHUW IBASETCA KOMMNEKCHOe peLleHre 3aaay MPon3BoACTBEHHbBIX
1 uccnefoBaTenbCkyx OpraHnsaumin B 06nacti MatepranoBeaeHns, XMMuieckoro 1 ¢pas3oBoro aHanamaa, a Takke
U3NKO-MEXaHNYECKMX CMbITaHUIA.

AHAJIN3ATOPbI XUMUYECKOIO U ®A30BOI0 COCTABA MATEPUAJIOB

* NopTaTUBHbIE CNEKTPOMETPbI;

* peHTreHobIoypecLEeHTHbIe CNeKTPOMETPLI 419 MUKpOaHannaa;
* PeHTreHopIyOpPeCUEHTHbIE CNEKTPOMETPbI;

* PeHTreHoBCckMne AVdpPaKkTOMETPbI;

* OMTUKO-3MUCCHOHHBIE CMIEKTPOMETPbI;

+ CS/ONH aHanusatopbl;

* OMNTUYECKas N Macc-CrnekTPOCKONus;

+ YO-BU[, cnektpodoTomeTpbl;

e + K-®ypbe 1 PamaH cnekTpoMeTpsi.

WCCNEAOBATEJIbCKUE U NPOMbILUJEHHBIE TOMOTPA®bI

* CUCTEMbI MUKpOTOMOrpadum;

* CUCTEMbI MPOMBILLNIEHHON TOMOrpaduu;

* cucTeMbl Tomorpadum s KepHOB;

* cUcTeMbl ToMorpadun Ans NneYaTHbIX nnar;

* MOBUNbHARA cUCTEMA KOMMbIOTEPHOW ToMorpadum.

S oonuney
0008 [9XOACUEUAM

|

OBOPYOBAHUE )19 MEXAHUYECKUX UCNBITAHUIA

* MaLUVHbI 15 CTaTUYECKUX U ANHAMNYECKNX UCTIbITAHWIA;

* MaaATHUKOBbIE KOMpPbI;

* BbICOKOYaCTOTHblIE (peEOHaHCHbIe) mcnoltTatebHble CUCTEMbI;
* cneunann3npoBaHHble CUCTEMBI,

* MoJepHunsauua nenbITaTeNbHON TEXHUKN.

TEPMOAHAJIU3 U PEOJIOTUSA

* TEPMOrpaBUMETPUYECKIE aHANM3aTopbl;

+ anddepeHumanbHbie CKaHUPYIOLLME KanopuMeTpsl;
- coBMelleHHble TMTA-ICK-aHanusaTopsl;

+ AMNaToMeTphl;

* aHanM3aTopbl TEMIONPOBOAHOCTU.
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www.melytec-testing.ru

TBEPAOMEPbI

* MVKPOTBEPAOMEPbI;

+ TBepaomMepsl no Bukkepey;

+ TBepaoMepsl no Poksenny;

+ TBepaomMepsl o BpuHensio;

+ cneupnanbHble peLleHns Ha 3akas;

* MHTErpaums B NPOMBILLIEHHYIO IHUIO.

QNIEKTPOHHbLIE MUKPOCKOMbI

* HACTOJIbHbI€ CKaHVPYIOLLME 3/TeKTPOHHbIE MUKPOCKONMbI;
* CKaHupytoume a1IeKTPOHHbIE MNKPOCKOTbI;

* OBYNy4€EBbIE CUCTEMbI;

* NpocBevYunBatoLme 3NIEKTPOHHbIE MUKPOCKOTIbI;

* gononHUTenNbHoe o6opy,uosaane.

MUKPOCKOMbI A4/19 MATEPUANIOBEAEHUS

* CTEPEOMUKPOCKONbI;

* NPSAMbIE MUKPOCKONbI;

* HBEPTUPOBAaHHbIE MUKPOCKOMbI;

* VHCMNEKLMOHHbIE MUKPOCKOTbI;

* NoNAPU3aLMOHHBIE MUKPOCKObI;

* U3MepuTe/bHbIE MUKPOCKONbI;

* CMCTeMbl aHanm3a n3obpaxeHunii;

* uMdpPoBLIE KaMepPbl N MporpaMmmHoe oGecnedeHme.

®U3NKA NOBEPXHOCTH

* HAHOTBEPAOMEPbI N CKPATY-TECTEPSI;
* TPUBGOMETPLI;

* NpodUNOMETpPbI;

* TOILMHOMEP NOKPLITWIA;

* aKceccyapbl.

OBOPYLOBAHUE A9 NPOBONOArOTOBKKU

* OTpe3Hble CTaHKn;

. o60py.u0|3aHme ANA 3aMBKU N 3anpeccoBKU;
' u.lnmdaoaaano-nonmposaanbie CTaHKW;

* BNeKTponuTnyeckan NnoaroToBka;

* pacxogHble maTtepuarnbl.

MockBa

info@melytec.ru
+7 (495) 781-07-85

TannuH

info@melytec.ee
+372 (5) 620-32-81
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CankT-lMeTepbypr

infospb@melytec.ru
+7 (812) 380-84-85

Ycrb-KameHoropck

infokz@melytec.ru
+7 (723) 241-34-18

ExaTepuHGypr

infoural@melytec.ru
+7 (343) 287-12-85
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—FEH\ sales@energolab.com

- +7 (495) 926-02-14
3SHEPIOrMNAB + 7 (495) 926-02-15

Komnauus «3Hepronab» npeanaraer:

¢ aHanuTuyeckue npuGopsl U nabopatopHoe
BALLI n DCTAB Lum K 060pyfoBaHMe BeayLMX NPOU3BOAUTENE,
NABOPATOPHO-AHANUTUYECKOIO ¢ oTBEYaloLMe MeXAYHAPOAHbIM CTaHAAPTAM

KauecTsa u 6e3onacHocTy;

0 B 0 Pyuo BAH M H ¢ pacxopHble MaTepuanbl U 3anacHble 4acTu;

¢ TrapaHTUitHOe 1 nocTrapaHTuitHoe
obcnyknBaHme.

Moz TOProBoi MapKoit Sintecon Npou3BOAATCA COBPEMEHHbIE aHANUTUYECKIME NPUBOPbI U
naboparopHoe 060pyRoBaHueE.

S' nt econ MpoayKuus ABNAETCA NyyLIen aNbTEPHATMBON 3anafHbIM GpeHAam, 0TIUYAACH

| HafleXHOCTBIO, BbICOKOI YYBCTBUTE/NLHOCTLIO M Gosee BbIFOAHOW CTOMMOCTBIO.
Mbl npegnaraem KaueCcTBEHHYI0 NPOAYKLIMIO, KOTOPASA YXKe ycnena 3apeKoMeHpoBarh cebs
Ha POCCUIACKOM pbIHKE.

Xpomarto-macc-cnekTpomeTpuyeckan Y®-BU[] cneKTpopoTOMETP 3KCNEPTHOTO YPOBHA
cucrema Sintecon GC/MS M1500.1 Sintecon CDA-4

Q sintecon  FPp  JIEBQ e
) ot SARTORILS

PROFESSIONAL

WWW.ENERGOLAB-AE.COM
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e=¢ MO/EKYNAPHbINA AHANU3

www.sas24.ru

Lnpokuit BbIGOP MoAEenel, Kak UCCieA0BaTeNbCKOro KNacca,
TaK U AN PYTMHHOTO aHanw3a

Paspewenue o1 0.5 cm™

CurHan/wym ot 40 000 : 1

CpeaHui 1 6AUKHUIA MHOPaKpacHble AMana3oHbl
Jetektopbl DLaTGS, LN MCT, LN InSb, TEC InGaAs

MonHbii cnekTp UK-Dypbe cnekTpomeTpuyeckunx
NPUCTaBOK

BbIBOA, 1y4a AnsA noakaoyeHns MK-mMukpockona

ConpsXeHne ¢ TepMoaHann3aTopamu Ans Nosy4YeHus
paspeLueHHbIX N0 BPEMEHM CNEKTPasbHbIX 4aHHbIX ra308bIX
a3 npoaykTos Tepmoaecopbumm

MotwHoe nporpammHoe obecneuyeHue, Bce BuabI UK-Oypbe
CNeKTPOMETPUHECKOro aHasnusa

UK-DPypbe cneKTpomeTpbl

OpHonyuesble AN PYTUHHOIO aHanusa v AByXx/yYesble, B TOM
yncne ¢ ABOMHbBIM MOHOXPOMATOPOM CMEeKTPOGOTOMETPbI
MCCNeA0BATENbCKOTO YPOBHA

ﬂ,eTEKTOpr KpemHuesble ¢OTO,D,VIOAHI:IE WUNn Ha ocHose
¢0T0yMHO»(VITeI1ﬂ

DUKCUPOBAHHAA UM Peryanpyemas CnekTpanbHas Wwesb

PaboTa co BCTpoeHHOro 3kpaHa uam yepes MK

Bce cnekTpodpoTOMETPUYECKME NPUCTABKM, AEPHKATENN U
akceccyapbl

PycckoAsbluHOe nporpammHoe obecneyerue, Bcex BUADI
CI'IeKTpO(bOTOMeTpW-IeCKOI’O aHanusa

CnektpodoTtomeTp

000 «CUBUPCKUE AHATUTUHECKUE CUCTEMbI»

KpacHosapck HoBocubupck Mockea ExkaTtepuHbypr
+7(391) 258-09-23  +7 (383) 335-96-35 47 (916) 503-50-59  +7 (922) 035-88-58
sas@sas24.ru dmg@sas24.ru avs@sas24.ru dnd@sas24.ru
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eze PEHTTEHOCMNEKTPA/IbHbIA AHANTU3

www.sas24.ru

Anementbl ot Na'l go U%?

KoHueHTpauun ot ppm go 100%

BbICTpbI KpemHWEBbIN ApendoBbIi AeTekTop FastSDD
Ckopoctb cyeta 1 000 000 umn/c

BCTpoeHHanA UAK BHELWHAA BaKyyMHan cuctema

PeHTreHoBcKas Tpy6ka 50BT / 50 - 100 KB c aHoaoM Ha
BbI6Op

lenvesan atmocdepa, aBT ocamnaep, CvHHep
HacTtonbHoe 1an HanosbHoe pasmelLeHue
KoNn4ecTBEHHbI 1 NONYKONNYECTBEHHbIA aHann3

MeToa dyHAaMEHTaNbHbBIX MapameTpoB

PeHTreHOopyopecLeHTHbI e

IHeproaoucnepcroHHbI € CNeKTpoMeTp bl

AHanusaTop 3/1eMeHTOB B Macnax, TONMBe U CMa3Kax
AHanusatop Ana AparmeTannos
AHanusatop no ctaHaapty RoHS

MNopTaTnBHble NepeHoCHble aHan3aTopbl 4R onpeaeneHus
cepbl 1 x10pa B HedTenpoayKTax

BCTpOEHHble KannbpoBKY

HacronbHble n nopTaTuBHbIE aHA/IU3aTOPbI

000 «CUBUPCKUE AHATUTUHECKUE CU bi»

KpacHosapck HoBocubupck Mockea ExkaTtepuHbypr
+7(391) 258-09-23  +7 (383) 335-96-35 47 (916) 503-50-59  +7 (922) 035-88-58
sas@sas24.ru dmg@sas24.ru avs@sas24.ru dnd@sas24.ru
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dﬁ@ TEPMWYECKUA AHANU3

www.sas24.ru

LLInpokwit AnanasoH Temneparyp

MoskeT paboTaTh C OTK/IIOYEHHOM CUCTEMOW OXTAMKAEHWA
ATmocdepbl BO3AyX M MHEPTHbIN ra3

[nuTenbHas, He MeHee CyToK, paboTa B M30TEPMUYECKOM
pexume

BCTpOEHHbIV ABYXKaHaNbHbIW 3NEKTPOHHbIM pacxogomep
NPOAYBOYHOrO ra3a c NPOrpaMMMpoBaHMEM MOTOKOB

MporpammHoe obecneyeHmne ¢ yHKLMEN BbIYUTAHUA
6230801 IMHUK

AnddepeHumanbHbli CKaHUPYIOLW MUK
Kanopumerp

TemnepaTtypa: OT KOMHaTHOM 40 + 1550 €

ATMOCOEpbI: CTaTUHECKas UV NPOAYBKa BO34yXOM,
MHEPTHbLIM ra3om, Bakyym, KOPPO3UOHHas

ConpssKeHue ¢ BHeLWHUM aHaNM3aTOPOM BblAEIUBLUIETOCH ra3a
yepes afanTep ANA CHATUA HAarpy3oK C NeYn oT TpaHchepHoi
NMHUN

Meyb € NOABLEMHbBIM MEXaHU3MOM U 33LLMUTON

BCTPOEHHbI ABYXKaHa/IbHbIM 3/IEKTPOHHbIW pacxogomep
NpPOAYyBOYHOrO rasa C NPOrpamMmmmMpoBaHUEM NOTOKOB

MporpammHoe obecneyexue ¢ pyHKUMe BblumTaHmna 6asosoit
NUHUM

Mogudukaumm: ans 6obLIMX HABECOK, COPOLMM NapoB BOAb,
paboTbl noa AasneHmem

TepmorpaBUMeETPUYECKUM, COBMELLEHHbIN

TrA/OCK/OTA 1 copbuMOHHBIN aHanu3aTopbl

Temnepatypa: OT KOMHaTHaa Ao +1500 °C
Topu3oHTanbHasA cxema

KBapLesas UM KepamuyecKas CUCTEMbI M3MepeHUit
Aatumnk LVDT

AtTmocdepbl: BO3ayX, MHEpTHas, BaKyym

000 «CUBUPCKUE AHATUTUHECKUE CUCTEMbI»

KpacHosapck HoBocubupck Mockea ExkaTtepuHbypr
+7(391) 258-09-23  +7 (383) 335-96-35 47 (916) 503-50-59  +7 (922) 035-88-58
sas@sas24.ru dmg@sas24.ru avs@sas24.ru dnd@sas24.ru
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eﬁg 3/IEMEHTHbIA AHANU3

www.sas24.ru

BbicTpoe 0gHOBpPEMEHHOE onpeaeneHune Bcex
3/1EMEHTOB 32 OZIHY 3KCMO3ULMIO

[BoiiHoi 0630p nnasmel
CneKTpanbHbliit AvanasoH 160 - 950 Hm

[lnanasoH nsmepaemblx KOHLEHTPaUuii OT goneit ppb ao
AEeCATKOB %

ATOMHO -3MUCCUOHHbIA CNEKTPOMETP C

UHAYKTUBHO-CBA3AaHHOW N1a3MOM

[AuanasoH macc 2 a.e.m — 260 a.e.m.

YyecreutenvHocTs Li(7) 2 40 Mcps/ppm
In (115) = 200 Mcps/ppm
Bi (210) = 100 Mcps/ppm

PeakUMOHHO-CTOIKHOBUTE/IbHAA AYeliKa

NasepHbiii Npo6ooT6op, CMCTEMa aBTOMATUHECKOTO
pasbasneHus npobbl, aBTocamnaep

KBaapynosibHbliA Macc -CeKTPOMETP C

WHAYKTUBHO -CBA3AaHHOM N1a3moi

MAameHHbIM, SNEKTPOTEPMUYECKUI AN
KOMBUHMPOBaHHbIN aTOMW3aTOPbI

[1BoitHan cuctema Koppekumu GoHa

ABTOMaTMYeCcKan Typenb Ha 8 namn

YHuBepCcanbHbl aBTOCIMNANEP

OMHO-a6cop6LMOHHbIE CNEKTPOMETPbI

000 «CUBUPCKUE AHATUTUHECKUE CUCTEMbI»

KpacHosapck HoBocubupck Mockea ExkaTtepuHbypr
+7(391) 258-09-23  +7 (383) 335-96-35 47 (916) 503-50-59  +7 (922) 035-88-58
sas@sas24.ru dmg@sas24.ru avs@sas24.ru dnd@sas24.ru
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