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Bcepoccuiickas kKoH(pepeHI U
110 aHAJM3Y 00bEKTOB OKPY:KaKOLIeil cpeabl

«IKOAHAJIUTUKA)
MIPOBOIUJIACH Ha Oa3e:

1994 r.

1996 .

1998 . Ky6anckoro rocyiapcTBeHHOT0 YHUBEpCUTETA
2000 r.

2003 1 Cankr-IleTepOyprekoro rocyiapcTBeHHOI0

" yHHBepcuUTeTa
2006 = Camapckoro rocy1apcTBeHHOr0 TEXHHYECKOT 0

YHUBepPCHTETA

2009 r. Mapuiickoro rocyiapcTBeHHOr0 yHUBepcUTeTa

ApXﬁHl"eJII)CKOl"O rocy1apCTB€HHOI0 TCXHHYIECCKOIo

2011 r.
YHHUBEpPCHTETA
2014 ¢ KanuHnHIpaackoro rocyiapcTBeHHOr0 TeEXHUYECKOr o
" yHHMBepcHTETa
2016 1 HNHcTrTyTa 0HOTOTMY BHYTPEHHUX BOJ
" wm. U1 Ilananuna PAH
2019 r IlepMckoro rocy1apcTBeHHOr0 HAMOHAJIbHOTO

HCCTIEA0BATECIBbCKOI0O YHUBEPCUTETA

2022 r. B pamkax IV Cbe3na anaautukoB Poccun (MockBa)

Cankr-IleTepOyprekoro rocyiapcTBeHHOro
YHHBEpCHTETA

2025 .




MPOMbIUMEHHDBIE
3KOrMor M4eCKMe

MABOPARTOPUI

000 «lMpombiwneHHble IKosnornuyeckue JlabopaTopum» — HagexHbI POCCUItCKIiA
pa3paboTunk n NnpomssoamnTens nabopatopHoro ob6opysoBaHNA € 16-N1€THUM ONbITOM. Mbl
CO34aeM peLLEeHNA A4 UCMbITaTebHbIX LEHTPOB, HayYHbIX OpPraHun3aLmii 1 obpasoBaTeNbHbIX
yupexaeHui, obecneunBasn BbICOKOE KayeCTBO U COOTBETCTBME COBPEMEHHBIM CTaHAapTaM.

Hawwm kntoueBbie 6peHabi:

/\ ECOVIEW

@9’-%“3

NABOPATOP NOBAHWE

SOTOME TPUHECKUE KIOBETh!

Itra

ultra-optic.ru

Mouemy BbIGUpatoT Hac?

ECOVIEW™ (9KOBbHKO) — cnektpodoTOMeTpbI A1 HayKK,
dbapmaLeBTMKN N 06pa3oBaHNs, BKAtOYAsa HOBUHKK 2024
roza poCcCcUMMCKOro NPon3BOACTBa C KCEHOHOBbLIMM 1aMMnamMm
n MO c rocpernctpaymen

ULAB™ (KOJIAB) — LWMpPOKNIA aCCOPTUMEHT N1abopaTOpPHOro
obopyaoBaHMA: LLeHTpUdyrn, HarpeBaTebHble MANTKY,
LerKepbl, CyLIMAbHblE LWKadbl POCCMMACKOrO NPON3BOACTBA
MonHocTbo cooTBeTCTBYET TPeboBaHnam FOCT 17025-2019
ULTRA OPTIC™ (YZIbTPA ONTUK) — doTomeTpunyeckne
KFOBETbI U3 KBapLa M CTek/a, BKAKOYas creupeLlleHns nog
nobble metoankm (npomssogcteo CLLA)

« CobctBeHHOe npoun3BoacTBO (OO0 «[10 MNcKOB IKONOrMA») — KOHTPOJIb KauecTBa U

AOCTYMHbIE LEHDbI.

v O6opyapoBaHMe anA aKKpeaUTOBaHHbIX 1abopaTopuii — BaanaaLnsa n COOTBETCTBME

oTpacneBbIM CTaHAapTaM.

+ JKCNepTHble KOHCYbTalum — MEHEAXEPbI C XMMUYECKUM 0bpa3oBaHNEM NOMOTYT
nozobpatb ONTMMaNbHOE peLLeHHe.
v HapexxHbii cepBUC — onepaTrBHas NoAjep>Kka 1 peLleHne HeCcTaHAapPTHbIX 3ajay.

Mbi paabl npegnoXXnTb Bam Nlyyllive pelleHns ANA Bawen naboparopum!

8 (800) 777-21-70
info@pe-lab.ru

www.pe-lab.ru
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KOMMNAHUA “SGNTEMUKC”

OCHALLAEM NNABOPATOPUIA C 2000 TOOA

Mbl npegnaraem:

e AHanuTnyeckoe obopyaoBaHme
e JlabopaTopHOe obopyaoBaHue

e Mebenb
e XUMUYecCKune peakTumsbl
e PacxogHble maTtepuanol

EING

NHpopmaumnoHHas lapaHTUHOE 1
nogaepKa nocTrapaHTuHoe
obcnyxnBaHne

ANTEMUKC
ELTEMIKS-LAB
Co3paiite cBoto labopaToputo

€

g ;O‘O .

OcHauleHune ©

nabopatopui “nog S c
Knoy”

. ® L

Co6cTBEeHHOE NPON3BOACTBO NOA TOProBo MapKom

Laboratoroff:

- BbITAXKHble WKadbl;

- cTonbl NabopaTopHble;
- TyMObl TabopaTopHbIe;
- CTONbI-MOVIKM 1 Ap.

www.eltemiks.ru | info@eltemiks.ru
+7(812)602-77-94 (CankT-leTepbypr)
+7(499)322-90-04 (Mockga)




N\ METPOAHA/IUTUKA — akKpeauToBaHHbIA npoussoautens CO

Pa3paboTKka 1 n3rotoBsieHMe CTaHAAPTHbIX 06pasyos

Komnanua «METPOAHAZTUTUKA» — oanH 13 nuaepos B pa3paboTke n U3roToBaeHUU
CTaHAAPTHbIX 06pasyoB COCTaBa M CBOMCTB MaTepuanos . KomnaHua asnaetca
aKKpeanToBaHHbIM NpoM3BoAMTENEM  CTAHAAPTHbIX 0b6pasuoB B cooTBetrctBMM C  ISO
17034:2016.

CtaHpapTHble 06pa3ubl ana cneayrowmx obnacren:

e HedTtepobbiBatowen n HeGTEXMMUYECKOM NPOMbILLAEHHOCTHU

e HedTenepepabaTbiBatowen NPOMbILLAEHHOCTH

e Xummnueckon n papmaLeBTUHECKON NPOMbILLNEHHOCTH

® DKO/JIOTMN N MOHUTOPMUHIA OKPYKatoLLen cpeapl

e ArpoxMMunYecKkomn, NULLEBON U BUHHO-BOAOYHOM NPOMbILIIEHHOCTH
e [lapdromepHO-KOCMETUYECKON N CTPOUTENBHOM OTpPacan

e MeaunumMHbl U ApYrMx oTpacnemn

K

ﬂf"‘POd)umeplA

¥

KOoHTaKTbI:

o TenedoH:+7 (812) 447-95-10
e Email: info@petroanalytica.ru
e Cant: petroanalytica.ru

HapeXKHOCTb, TOYUHOCTb, KAYECTBO — HalUM CTaHAapTHble 06pasubl Ha chykbe Bawero
npoussoacreal



=30 1 AE.ENERGOLAB.COM
+7 (495) 926-02-14
SHEPI OMAB +7 (495) 926-02-15

KomnaHusa «3Hepronab» npeanaraer:

BALLI HOCTABLLIV'K # aHanuTMyeckue npubopsl 1 naboparopHoe 0bopyfoBaHNe

NABEOPATOPHO-AHATNUTUYECKO O ¢ b BeAyLNX NPOM3BOANTENEN, OTBEYAILME MEKAYHAPOAHBIM
CTaHpapTam Kadyectsa 1 6e3onacHocTy;

0 EOPVHOBAH Vlﬂ # pacxofHble MaTepuansl 1 3anacHble 4acTu;

4 TapaHTUINHOE W NOCTrapaHTUItHOe 06CyXNBaHME.

Mop TOproBoii Mapkoi Sintecon NpoM3BOAATCA COBPEMEHHbIE aHANUTUYECKMe NPUGOPSI
“ nabopatopHoe obopyaoBaHme.

(’-\ . MpoayKumMa ABNAeTCA Nyylleil anbTepHaTMBOM 3anaaHbIM 6GpeHAam, oTAMYAACH
(\), Sl nte con HaAeXXHOCTbI0, BbICOKOI YYBCTBMTE/IBHOCTbIO M Goslee BbIFOAHOW CTOMMOCTbIO.

Mbl npepnaraem KayecTBEHHYIO NPOAYKLMIO, KOTOPAs yXKe ycnena 3apeKoMeHA0BaTh
cebs Ha POCCUICKOM pPbIHKE. —

Cuctema BIXKX YO-BU[, cnektpocoTomeTp ATOMHO-abCOPOLMOHHbIE CMEKTPOMETPbI
Sintecon HPLC 10.600 3KCNEepTHOro ypoBHA Sintecon AA-8

Sintecon CDA-4

. ; A ] 5
‘.°.'.‘ Agilent (:\\2 Sintecon rpor X9 RPERSEE
Ay, _oPTOSK\' ) SHIMADZU GBC Thermo LECO @ Rigalku.

4’1’&? Rkt Excellence in Science SCIENTIFIC

L) Metrohm VN:IEBRA Waters @ membraPure /’}-\—-, Anton Paar
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Komnauus ®U3INABNMPUBOP - odpuumanbHbii aNCTpnbbIOTOpP
BeAywux MUPOBbIX NpoM3BoauTeNen xpomartorpacgpuyeckoro
o6opynoBaHus v copbeHTOB.

Pus/labllpubop

OcyLwecTBAAIOTCA perynspHble NOCTaBKM MaTepManoB KaK 419 aHAaAMTUYECKOM
Xpomartorpaduu, Tak U ANA NPOLECCOB NPOMbILL/IEHHOW XpomaTorpadpruuecko OUMCTKM.

B wraTte Hawei KOMNaHUU rpPynna onbITHbIX HAYYHbIX KOHCY/IbTAHTOB, KOTOPbIE
OKa3bIBalOT NOMOLLb B nogbope o6opyaoBaHua u copbeHToB nog Bawy 3agauy.

Hanuuue cob6cTBEHHONM CEPBUCHOI CNyK6bl NO3BONAET OKa3biBaTb TEXHUYECKYHO
noAAepKKY 3aKa34uMKOB M OCYLLLECTBAATb NOCTrapaHTUitHoe o6cnyxusaHue
Ha nocrae/ieHHoe obopyaoBaHue.

LLinpokuii BbIbop 060pya0BaHMA: ANA aHANUTUYECKOW, NONYNPENAPATUBHOM U
NPOMbILNEHHOW XpomaTorpadumn BbiCOKOro, cpeaHero n HU3Koro AaBneHUM.
BO3MOXHOCTb U3MEHEeHUA KOHPUrypaumii xpomatorpapuyeckmx cuctem
NO3BO/IAET 3HAYMTENIbHO CHU3UTH PACXOAbI Ha 3aKYNKY ¥ MAaKCUMaAbHO
- 3¢pPeKTMBHO UCNoNb30BaTh broaXeT. BMecTe ¢ xpomartorpapuueckumm
3 ' CUCTEMAMM NOCTABAAIOTCA CTEK/IAAHHbIE, CTa/IbHble WK aKPpUAOBbie
NMUNOTHbIE KONOHHbI € anameTpom A0 2000 mm, a TaKXKe KONOHHbI
C AMHAMMUYECKOM aKcuanbHou komnpeccmen(DAC) u BcnomoratenbHoe
obopyaoBaHue ANA YNAKOBKU KONOHH.

Hanucartb

‘\\ \\\\\ HaM Ha nouty

Eyp,eM pap,bl 0bpalLeHnto B Hally KOMNaHuio!

S i\, AL \\\\\\\ \\\\ \ \\ W\ \\\

ﬁzlabprlbor.ru +7(495)740-54-06, +7(495)740-54-30 info@fizlabpribor.ru
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Komnauua ®U3JTIABNPUBOP -~ odpuumanbHbii AUCTpubbroTop

BeAyWMUX MUPOBbLIX NMpousBoauTenen xpomarorpadmyecKkoro

obopyaoBaHMA U COpP6GEHTOB. |
Of=40] A

XMuakun copbeHT AMMOPnOK-25 cob6CcTBEHHOro NPOU3BOACTBA ANA NpeaBapUTE/IbHOMU

DPu3/lab/lpnbop

OYMCTKM B BUOTEXHONOrMYECKUX NPOoL,eccax, KOTOPbIU NO3BONAET YAANATb 3HAYUTENbHOE
KO/IMYECTBO OTPULLATE/IbHO 3apPAXKEHHbIX NPUMecei, TaKUX KaK aunononucaxapupgbl
(6akTepuanbHbIv 3HAO0TOKCUHDI), AHK, 6enKkn KNeTku-xo3auHa, BUPYCHble YacTULbl U T.4,
Tak)Ke no3BoNfAeT yaanATb U Apyrue pasinyHble KOMMOHEHTbl, NPenATcTByloUMe
dunbTpauumM pacTBOPOB NocC/e Npouecca Ky1bTUBMPOBAHUA.

—

B0/bLIOI aCCOPTUMEHT COPOEHTOB C pa3INYHbIMK
XapaKTepucTMKamm no3BonseT Bbibpatb onTumanbHoe
peweHune ana Bawei HayyHOWU uan
Npou3BOACTBEHHOM

3ap,aum. C DXJ[\ AYNO_—

%

—J'*dﬁrggﬂﬁéfgl«'
Cop6eHTbI AN1A NPOMBbILINEHHOM xpomaTorpad)Mu

=-apPpuHHan xpomatorpadma Ana MOHOK/NIOHANbHbIX aHTUTEN: Protein A, L, G Ha ce¢apoauou 1 NOIMMEPHOW MaTpuULiax.

- WMOHHasA xpomarorpadua: S/Q/DEAE/CM, coneycToiumsble COPHEHTbI C YHUKANIbHbIMU XapaKTepPUCTUKaMMU.
Pa3zmep yactuuy copbenTa ot 10 mkm Ao 100 mkm ans Bcex craguii ounctku(high resolution, intermediate purification, capture).

- HIC — wupokuim Bbibop copbeHToB ¢ pa3nuyHoi ruapodobHocTbio: Ether, PPG, Phenyl, Butyl, Hexyl.
- Freib-NPOHMUKAIOLLAA XpOoMaTorpaduma Ha copbeHTax BbICOKOro paspeLieHns No3sonaioT paboTaTb Ha'CKOPOCTAX NoToKa Ao 300 cm/y
- adpduHHan xpomartorpadua: MeTann-xenaTHasn, akTMBUPOBAHHBIE CMO/bl, PEaKTUBUPOBaHHbIE, rpynn cneyuduyHbie copbeHTbI

- Mixed-Mode — yao6Hoe peiieHne ANA MHOTUX 33434
- lMppoKkcuannaTur

- obpawieHHo-pa3oBbie cOpOEHTbI Ha CUAMKarenbHoW U rMbpuaHou maTpuue ¢ amraigamu C18, C8, C4, Phenyl, C1

-HopManbHo-pa3sHble copbeHTbl cepun HG(High Grade)

Hanucatb

- XMpasibHble COp6EeHTbI ANA pa3faeneHus IHaHTUOMEPOB HaM Ha nouTty

SSSHREEEEEAAERAEERAERARERARERR AN R

byaem paabl o6palyeHuIo B Hally KoMnaHmio!
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loToBbie pewieHNA AN KOHTPOJIS
OKpy>Kalouiei cpeabl,

NMPOMbILIJIEHHOr0 KOHTPOA
M o6bpa3oBaHMUA:

NPOV3BOLCTBO ¥ MOCTABKM noprarMmeHoe o6opy AoBaHue
AN XUMHUYecKoro
aHasin3a " NPaKTUKyMoB

l ® “ ‘ -MQ ' Paspabotunk m CucTeMa MeHeZKMeHTa Kayectsa npeanpusTis
A A N ’ A 11 NpOV3BOANTENb @ CepTUOMIMPOBaHa Ha COOTBETCTBME TPeBOBaHMAM

3A0 «Kpucmac+» w MexayHapoaHoro cranaapta IS0 9001

Bopa npupogHasi U BogonoaroroBKka

MopraruBHbIe NabopaTropum KOHTpPoJis Boabl cepun HKB
AHann3 nUTLEBO, NPUPOAHON BOAI, MOYBEHHBIX BbITSXKEK, BOABI MPY KOHTPOITE OKPYXKaoLLel cpefbl

1 B TexHororusx. HactonbHas nabopatopus aHanuaa soabl mogenu HKB-12.1 «Bopa npupogHas

11 BOJONOATOTOBKaY MPeHa3HayeHa Ans aHanuaa nuTbeBo 1 NPUPOAHON BOAbI (BOAbI BOAOEMOB XO3SACTBEHHO-
6bITOBOIO, KyNbTyPHO-ObITOBOTO Ha3HaYeHMS, MOBEPXHOCTHBIX BOAOWCTOYHNKOB 1 T..). ToBap CepTMGNLIMPOBAH.

lNpounsBoAcTBeHHbIE BoAbl (Tens103HepreTuKa, NPOoMbIWIEHHOEe 060pyAoBaHHeE)

[MopTaTvBHas BOJHO-XMMMYECKas aKkcripecc-nabopatopus kotnoast cepun BXIJT (5 mogudukaumi)
npefHasHadeHa Ans NpoBeAeHNS OnepaLyoHHOT0 aHaNMTUYECKOTO XUMUYECKOTO KOHTPONS, NPpeayCMOTPEHHOTO
MpY BOLHO-XMMU4ECKOM KOHTPOJIE KOTMOArperaToB, NapoBbIX ra3oTpy6HbIX KOTIOB, NApOBbIX

1 3HEProTEXHOMOTMYECKNX KOTIIOB M KOTMOB-YTUAM3aTOPOB (40 4 MITa), BOAOrperHbIX KOTMOB U T.0.

ToBap cepTUdULMpPOBaH.

CyAoBbie J1a60paTopumn KOHTPOJISi BOAbI, TOMJIMB M Maces

[MopTaTnBHble CyfoBble nabopaTopui NpefHasHaueHb!:

CIIKB - Ans XMM14eckoro KOHTPONS ka4ecTBa BOAbI, CMOMb3yeMoii B CYA0BbIX CUMOBbIX YCTaHOBKaX (KOHAEHcaTa,
[VCTUNNATA, MUTATENbHOI, CETEBOIA, KOTINIOBOW, OXMaX/AIOLLEN), @ TakKe X03ANCTBEHHO-NUTLEBON;

CT/M - ans KOHTPONS TOMAMB 1 Macen, MPUMEHSIEMbIX B Pa3fIMyHOM 0B0pyAOBaHNM.

TMpUMEHsIIOTCS Ha Cyaax pasnuyHoro knacca v Ha 6eperoBbix 06bekTax.

ToBap cepTuuLMpoBaH POCCUACKMM MOPCKVM PETUCTPOM CYAOXOACTBA.

TecT-KOMMN/IEKTbI XMMUYECKOIro KOHTPOJIsi BOAbI
TecT-KOMNNeKTbI — MOPTaTUBHbIE HABOPLI, NPeaHA3HAYEHHbIE AMS BbINONHEHMUS KONIMYECTBEHHOTO MK
MONYKONNYECTBEHHOTO XMMMYECKOTO aHann3a (BoAbl, MOYBEHHO BbITSKKM, CNeLManbHbIX Cped) Ha CoAepKaHme
Of1HOTO BeLLeCTBa (FpynMbl OAHOPOAHBIX BELLECTB) B MONEBbIX, NabopaTopHbIX 1M MPON3BOACTBEHHbIX YCMOBUSIX.
TecT-komnnekTbl «Kpucmacy npeacTaBnsieT coboi KOMNAKTHO yNOKeHHYH NogbOopKy FOTOBbIX PACXOAHBIX
maTepuarnos, NpuHaanexHocTel, 06opynoBaHns 1 JOKyMeHTaLuu. BxoasT B COCTaB cnewuaniaupoBaHHbIX
paHLEBbIX Nlabopatopuit. ToBap cepTUthNLIMPOBaH.

lMoprarMBHbIe NepeHOCHbIe MPU60PbI KOHTPOJISI BRXKHEHLUMX NapaMeTPOB BOAbI

MpuGopbl KOHTPONS BOALI NPeAHa3HaueHb! 4715 UBMEPEHNs 3aaaHHbIX NoKasaTeneil B COOTBETCTBIM

C BbIGpaHHbIMM METOANKaMI BOLHO-XMMUYECKOTO KOHTPONS. [103BONSOT ONTMMM3MPOBATH OMEPaLIMOHHbIN
KOHTPOIb, [LOMOMHSS XMMUYECKNI KOHTPOMb MPUBOPHBIMM M3MEPeHNAMU(PH-METPbI, KOHAYKTOMETPbI, OKCUMETPI,
oHoMepbl, HOTOMETPbI U Ap.).

ToBap cepTUdULMPOBaH.

| NuankaropHbie Tpy6KMu

VHomkaTopHble Tpybki — NpocTble 1 adhekTMBHbIE NpKUbopbI aHanu3a ra3os, NpeAHasHaueHbl Ans SKCpece-
onpefeneHns BpeaHbIX BELLECTB B BO3AYXe Paboyelt 30HbI 1 NPOMBILLNEHHbIX BbIOpOCaX, OXpaHbl TpYAa (OLEeHKy
pabounx MecT), B yCNOBMAX Ype3BblyaitHbiX CUTYaLII, B 061acTv 3KOMOrMM, Ha MPOMBILLIEHHbIX NPEANPUATUAX
1 ap. ToBap cepTUdULNPOBaH.

| flopTaTMBHbIe 1abopaTopuyu XMMHUYECKOro KOHTPOJA Bo3Aayxa

MuHu-akcnpecc-nabopatopus «[M4énka-P» n eé moandmkaLm 1 aHanory npeaHasHaveHbl A4S paHHero sKenpecc-
0bHapyeHNs 3arps3HEHNs OKpyXatoLLeil Cpefbl arpeCcCUBHLIMI XUMNYECKUMM BELLECTBAMM U PafiM0aKTUBHBIMNA
anemeHTamu. B coctas nonesbIx XMMmyeckux nabopatopuit BXOAAT CPEACTBA XUMUYECKOTO 3KCNPEeCC-KOHTPONS
(MHAMKaTOPHbIe TPYOKY C acNMpPaToOpOM, TECT-CUCTEMBI), @ Takke A03MMETpUYECKre Npubopb! (Mo cornacoBaHmnio

¢ notpebutenem). ToBap cepTUdULMPOBaH.

B cocras BXOAAT onepatopa no ly aHanwy.

Otaen npopax 'K «Kpucmacy: Kcknto3nBHbIV Aunep B Mockse:
191119 Cankr-lNeTepbypr, yn. K. 3acnoHosa, 4. 6 127247 r. Mockea,
KOHTaKTbI » (812) 575-54-07, 575-55-43 [muTposckoe Lwocce, A. 96, kopn. 2

8 (800) 302-92-25 (3B0oHOK Mo Poccum becnnatHbiit) n-chernyh@christmas-plus.ru
info@christmas-plus.ru ecologlab.ru
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000 «HMO «CNEKTPOH»

POCCMNCKNIA NPOM3BOAMTEND CNEKTPOMETPOB
U aHann3aTopos ¢ 1989 roga

HacTonbHble peHTreHo(yopecLeHTHbIe
BOJTHOAMCNEPCUOHHbIE CMEeKTPOMETPbI Cepum
«CNEKTPOCKAH» WnpoKo npumeHsoTca ana
3KO/TIOrMYEeCKOro MOHUTOPUHIA U KOHTPONS.
CnekTpoMeTpbl BHECEHbI B [0CYAAPCTBEHHBIN
peecTp CU (N°58305-14, N°22525-07)

1 0CBOBOX/EHDI OT PAMALMOHHOIO KOHTPONS.
CnekTpomeTpbl 06ecneynBaloT onpegeneHme
3N1eMEeHTOB B Pa3NnuHbIX MaTepuanax (Teepabix,
XNOKMX 1 NOPOLIKOO6PA3HbIX) B LINPOKNX
ANAMNa30Hax COAEPXAHNI — OT HKHEro npegena
KONMMUYeCTBEHHOro 06HapyxeHus 1o 100 %.

000 «HMO «CINEKTPOH» asnsetca
Pa3paboTUMKOM CNeayoLLMX aTTECTOBAHHbIX
MeTOAMK KONMYeCTBEHHOI0 XMMNYeCKoro
aHanu3a ans 3KoNorMyeckmx MCCneaoBaHmnmn
C npumeHeHnem WDXRF-cnekTpomMeTpoB
CNEKTPOCKAH MAKC:

* Bo3ayx paboyen 30Hbl 1 BEHTUAALMOHHbIE
BbI6GPOCH (DP1.31.2014.17344, OP1.31.2011.09285)

e PactutenbHblie MaTepuanbl U NPOAYKTbl MATAHNA
(DP1.31.2014.17343)

*  OTXOfbl MUHEPANbHOT0 MPOUCXOXAEHNS
(®P1.31.2015.20702)

*  JKOMOTUYECKUN MOHUTOPUHT XUMUYECKOTO
aHanu3a noys v AOHHbIX OTIOXKEHN
(DP1.31.2018.32143)

* [IpUpoaHbIe, MUTbEBbIE U CTOUYHbIE BOAbI
(®P1.31.2011.09287)

CNEKTPOCKAH
MAKC-GVM

o [@ 2 @

CMEKTPOCKAH
MAKC-G/GF oy )

+ EDX kanansi (Mg - Ca)

000 «HIMO «CneKTpoH» Ten. +7 (812) 325-81-83 [m] 514 [w]
190020, Poccus, r. CaHKT-MeTep6ypr (hakc +7 (812) 325-85-03 it s
yn. Unonkosckoro, . 10A info@spectronxray.ru COEJIAHO [
nometexve 203 www.spectronxray.ru B POCCUMA E e
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JEEJ KAK OFBEKT AHAJIN3A
Ilanuna T.C.
OFI'YH Hucmumym 600uwix u sxonocuueckux npoorem CO PAH, bapuayn, Poccus
E-mail: papina@iwep.ru

Cpenu 00BEKTOB OKpYIKAIOLIEH Cpenbl JIeA 3aHHUMaeT 0co00€ IOJIOKEHHE, BBITOIHS
Ba)XHYIO POJIb B IE€pepaclpeie]ieHud U KPyroBOpOTe BOJBI B CUCTEME aTMOC(epHas Biara —
Je] — TpecHble BHYTPUKOHTUHEHTAJIbHBIE BOJBI, a TakKXKe BBICTYNas B KadecTBe
OMOreoXuMHUECKoro Oapbepa MeXay Pa3sHBIMH CpelaMu (HalpuMep, MOpPCKasi WM TpEecHast
BoJa — Jien). B mocnennee Bpemst Jie BBICOKOTOPHBIX U MTOKPOBHBIX JIGAHUKOB HAIIEN ITUPOKOE
NpUMEHEHHEe B Ka4yecTBE MPHUPOJHOTO TaleoapXuBa, HMEIOIIETO BBICOKOE BPEMEHHOE
pa3pelnieHre 1 MO3BOJISIOIIEro 3aryITHYTh B ITPOIIUIOE HAIlleH TUIAaHETHI.

B noxnane OynyT BCeCTOPOHHE PacCMOTPEHBI BOIIPOCHI METOJOB U CIOCOO0OB oTOOpa
npo0 JIbJa JETHUKOB U JISTOBBIX IOKPBITHH, a TAaK)Ke 0COOBIX YCIOBHUI IPH IMTOATOTOBKE P00
K aHanmu3y. byyT paccMoTpeHbl TpeOOBaHUs, MPEIbSBIsIEMbIE K METOIaM aHAJIN3a JIEJOBBIX
npo0, U MPeICTaBIeH KPUTHYECKUI aHAIN3 OCHOBHBIX OIIMOOK, BOSHUKAIOIIMX IpU OTOOpE,
aHaJM3€e ¥ WHTEPIpPETAIlMK MOJYYSHHBIX Pe3yJIbTaToB aHaju3a. Ha mpumepe BBICOKOTOPHBIX
JETHUKOB Oy/IeT TOKa3aHa IEHHOCTh MOJTY4YEHHOH B pe3yIbTaTe IOCIOWHOT0 aHAIN3a JIEJOBBIX
KEpHOB HMH(OpMaINK, TMO3BOJAIONIEH HWACHTU(PHUIMPOBATH MACIITAOHBIC AHTPOIIOICHHBIC
COOBITHS B IIPOIILIIOM.

Paboma evinonnena 6 pamkax eoc. 3aoaunus Mucmumyma 600HbIX U IKOJIOSUHECKUX
npoonem CO PAH.
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T'A30BBIE CEHCOPBI B AHAJIN3E OFBEKTOB OKPYKAIOIIEW CPEJIbI:
BUTBA 3A DHEPT'OIIOTPEBJIEHUE
A.A.Bacunvee', 0.B.Kynv®, A.B.Illanownux®
TocynapcrBennsii yausepeurer «Jly6Hay, 141982, r. Jly6Ha, yi. YHHBepcuTeTcKas, 19
2000 «C-Kommonenr», 125362, r. Mocksa, yi. Tymmnckas, a. 17
3Boponexckuii rocyIapcTBEHHBIH arpapHbIii yHuBepcuteT, 394087, r.Boponex,
yi1. MuuypuHa, 1
Email: A-A-Vasiliev@yandex.ru

[TorynipOBOTHUKOBBIE, TEPMOKATAIUTHYECKUE, DJJICKTPOXMMHYECKHE U ONTHYECKHE
ra3oBble CEHCOPHI SIBIAIOTCS OCHOBOM TNPUOOPOB JJisi BHENAOOPATOPHOTO —aHaIM3a
okpyxatouieid cpenpl. [locTostHHO —yskectodaroluecs TpeOOBaHMS K CEJIEKTUBHOCTH,
YYBCTBUTEIPHOCTH M CTA0MJIBHOCTH TaKMX NPUOOPOB, a TaKkKe HEOOXOAUMOCTh UX
UCIIOJIb30BaHUSI B NEPEHOCHBIX M KapMaHHBIX YCTPOMCTBAX, BKJIIOYAsi COTOBBIE TEJIE(OHBI,
HAKJIa/IbIBAIOT OTPAHUYEHUS HA KOHCTPYKLHUIO U TEXHOJOTHIO CEHCOPOB, KOTOPBIE JOKHBI
o0ecrnieynBaTh MHUHMMHU3ALUIO MOTPEOJIIEMONH MOIIHOCTH, HEOOXOIUMYIO JUIsl JUINTEIIbHOU
ABTOHOMHO# paOOThI ra30aHAIUTHIECKUX MTPUOOPOB.

OTOl BO3MOYKHOCTBIO O00IaJa0OT 3JIEKTPOXUMHUECKUE CEHCOpBI, paboTaroliue Ipu
KOMHATHOW TeMIIepaType, HalpuMep KUAKOAIEKTPOIUTHBIE ceHcophl Oz koMmmannu OKCOHHMA
(C-IletepOypr). OpnHako caMble pPACHPOCTPAaHEHHbIE B HACTOSIIEE BpEMs CEHCOPBI
MOJIyIPOBOJIHUKOBOTO ¥ TEPMOKAaTAIUTUYECKOTO THIOB, paloTarolue IpU BbICOKOMN
TEeMIepaType 4YyBCTBUTENbHOro snemeHTa (mo 450 - 500°C) u mnpeaHasHaueHHbIE IS
ONpe/eNieHUus KOHLIEHTpauui HauOoyiee pacHpOCTpPAaHEHHBIX IIpUMEcEed B  BO3JyXe
(yraeBogopozos, Bkitouas metad, CO, Hz, H2S, mapoB pactBoputeneii), TpedyroT cepbe3HbIX
TEXHOJOTHYECKHUX YCUIIUH JIIs1 MUHUMM3ALUK [TOTPeOIIIeMOl MOIITHOCTH.

TexHOoJI0rHs N3rOTOBIEHMS ITOJIYIIPOBOAHUKOBBIX U TEPMOKATAIUTUIECKUX CEHCOPOB CO
BpeMeHM co3AaHus nepBbix Takux npudbopoB B HUDXUM um. JI.A.Kapnosa B 1955 rony
npoiia Oosbuioi myTh. [lepBoHauanbHO CEHCOpPHI M3rOTABIMBAINCH C MCIOJIB30BAaHHEM
00BEMHON KepaMHUECKOH TeXHOJIOTUH. UyBCTBUTENBHBIHN AIEMEHT NPeACTaBIsiiI co00i mapuk
U3 TIOPUCTON KEPAMMKHU CO BCTPOECHHBIM HarpeareseM. [1o3xe ncnosp3oBazach TEXHOIOTHS
TOJICTBIX IUIEHOK, KPEMHHEBBIH MUKpPOMAIIMHUHT, TeXHolorus kepamuyeckux MOMC. B
pesyJbTare, CpeHss NoTpedisiemMas CeHCOPOM MOIIIHOCTh ObljIa yMEHbIIIEHa C HECKOJIbKUX BT
1o npumepHo 20 — 25 MBT B citydae npuMeHeHust Texuosnoruu MOMC.

JlanpHeiiliee CHM)KEHUE cpelHeil MOoTpebasieMOl MOIIHOCTH NpU  HMCIOJIb30BaHUH
MOMC TeXHOJIOTUH BO3MOXKHO, €CJIM OTKA3aThCs OT IOCTOSIHHOI'O HAarpeBa YyBCTBUTEIBHOTO
JJIEMEHTa U HarpeBaTh KaTAJIWTUYECKUI Tra304yBCTBUTENIBHBIM CIOW TOJBKO BO BpeMs
MU3MEpPEHUS] KOHLEHTpAalUU. OJTO OCYHIECTBUMO TaKK€ M IIOTOMY, YTO BPEMsI TEIIOBOTO
otksinka MOMC cencopa cocrasinsier Bcero 50 — 200 mc, a ucnosp30BaHue BBICOKOM paboueit
TeMIeparypsl Jenaer KopoTkuM (~ 100 Mc) Bpemsi yCTaHOBIIEHHUSI XMMUYECKOT'O paBHOBECHUS
Ha TMOBEPXHOCTU KaTanu3aropa. [Ipm HCHONB30BaHMM TaKOro IMOAXO0Ja TOSBISETCS
BO3MOXHOCTbH CJI€JIaTh U3MEPUTEIbHBIN 00K, BKIIOYAIOLINI CEHCOP, AIEKTPOHHBIA MOJYJb U
BCTPOEHHBIN HCTOYHUK MUTAHUS, paOOTOCTIOCOOHBIM B TE€UEHHE BCETO CPOKa CIYKObI CeHCcopa
u OaTapeu, TO €CTb OKOJIO 5 JIeT.

[IpyMeHeHre HMMITyJIbCHOTO HarpeBa IOJYIPOBOJAHUKOBBIX M TEPMOKATAIUTUYECKUX
CEHCOPOB UMEET U Jipyroe npeumyuiectso. OHO MO3BOJSAET OBICTPO TEPMUUECKH BO30YKIATh
KaTaJIUTUYECKUH ra304yBCTBUTEIbHBIN CJIOW, HAIIPUMED, OKUCIISAS IPU BHICOKOW TeMIIepaType
najylauil Kataau3aTopa U UCIOJb3Ysl OKUCIEHHBIN NaIafuid AJIs CEJIEKTUBHOTO OKUCICHUS
LIEJIEBBIX Ta30B BO BpEMs IIABHOTO CHIKEHHS TEMIIEPAaTypbl ra304yBCTBUTEIBHOTO CIIOS.
AHau3 OTKJIMKAa CEHCOpa NpU HUMITYJIbCHOM HarpeBe OO0ECIEUYMBAET BOCIPOU3BOAUMBIN
CEJICKTUBHBIN aHAJIN3 IPUMECEN B BO3/lyX€ IIPH UCIOJIBb30BAHUN METOJOB XEMOMETPHKH.
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NIAEHTUOUKALUA U ONPEAEJEHUE HAHOYACTHUI]
B OKPYKAIOIIEW CPEJIE
Deoomos I11.C., Epmonun M.C., Heaneee A.U.
Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo PAH,
Mockea, Poccus
E-mail: fedotov_ps@mail.ru

HanouacTuiisl okpyskaroieii cpeibl 0 CHX MOp MPaKTUYECKU HE U3yUeHbl, XOTS OHU U
00J1a/1a10T PSAIOM YHUKAIBHBIX CBOWCTB, B TOM YHMCJIC MOBBIIIEHHOW COPOIIMOHHON €MKOCTBIO,
a TaKXKe Ype3BbIUAHO BBHICOKOM MOABMXKHOCTHIO M CIIOCOOHOCTBIO JIETKO NPOHHUKATh B
opranusM uenoBeka. /laHHblii npo0en B 3HAUMTENBHON CTENeHH OOYCIIOBICH MaJIOW Hojieil
HaHouacTHll (00br4HO He Oonee 0.01%) B monmaucIepcHBIX 00BEKTaX OKPYXKAIOIIeH Cpebl,
TaKUX, HAMpUMeEp, KaK BYJIKAHUYECKUU MEMesl WM TOPOJCKas MbUlb, W, KaK CIEICTBUE,
CJIOKHOCTBIO UX BBIJEJICHUS IS MTOCIEAYIONIEr0 UCCIICIOBAHMUS.

ABTOpaMH TIPEIJIOKEH KOMIUIEKC B3aWMOJOIMOIHSIOMUX METOJ0B  BBIJICICHUS,
XapaKTepu3allid U aHallM3a HAaHOYACTHI[ OKpY’Kalolled cpeibl, BKIIOYAIONINI MPOTOYHOE
(GpakMOHUPOBAHHME B IONEPEUHOM II0J€ BO Bpamarouleiics cnupaiabHoi kosoHke (BCK),
TUHAMHYECKOE CBETOpacCcesHHe, Jia3epHyr IU(paklnio, CKaHUPYIOUIYIO 3IIEKTPOHHYIO
mukpockoruto, ADC-UCIT u MC-UCII. [Ins o0paboTKu pe3yIbTaTOB HCIIOJIB30BAHBI METOJ]
[JIABHBIX KOMIIOHEHT B COYETAaHUM C METOJOM MHOXXECTBEHHOW JIMHEHHOW perpeccuw,
KJIACTCPHBIA aHATN3 U METO.T (DAKTOPHU3AIUH TIOJIOKUTEIBHO OTpeesieHHBIX MaTpull. Ocoboe
BHUMaHUE yJEJICHO HWICHTHU(PHUKAIUU HAHOPAa3MEPHBIX (OPM TOKCHUYHBIX DJEMEHTOB B
MOJIMIMCTIEPCHBIX 00pa3iiax ropoJACKON MbUIM M BYJIKAHUYECKOTO TIEIUIa C MCIOJIb30BAHUEM
kBazapynonbHoit MC-UCII B pexxume ananuza equHunaHbix 9actull (MC-UCIT-EY).

[IpoBeneHO HE WUMEIOLIEe aHAJIOTOB BCECTOPOHHEE HCCIIEI0BAaHUWE HAaHOYACTHUI]
TOPOJICKOM MBUTH, OCHOBaHHOE Ha (1) BbAeNeHUH (Dpakiuii HAHOYACTHUI[ U3 OCEBIICH MBLIU
Mockassl (78 06pa3iioB) u Kpachosipcka (68 00pa3IioB) ¢ HOMOIIEIO TPEIIOKEHHOTO aBTOPaMu
MeToia nmpoToyHoro ¢pakuunonupoBanus B BCK, (i) ompeneneHu# rpaHyJIOMeTpUYECKOTO
coctaBa, MOp(oNOrMM M Macchl BbIAEIEHHBIX (pakiuil, (ill) ONpeneNeHUHd 3JIEMEHTHOIO
COCTaBa HAHOYACTHUI[ TOPOJCKON mbUIHM, (1V) OIEHKE CTENEeHH 3arpsA3HEHUs HaHOYACTHUI]
TOPOACKON ThIIH, (V) OIEHKE DSKOJOTUYECKUX PUCKOB M PHUCKOB JUISI 3J0POBBS JIIOJCH,
00yCIIOBJICHHBIX COJIEP’KaHUEM TOKCHUYHBIX 3JIEMEHTOB B HAHOYACTUIIAX TOPOICKON MBLIH, (Vi)
UIEeHTU(UKAIIMY U OIIEHKE BKJIaJla MPUPOJIHBIX U aHTPOIIOTCHHBIX HCTOYHUKOB MOCTYTICHUS
TOKCHYHBIX 3JIEMEHTOB B HAHOYACTHI[bI TOPOACKOM MBLIH.

Pacuer unaexcoB reoakkymynupoBanus (Igeo) u xoaddunuentor oboramienus (KO)
MOKa3aJl, YTO HAHOYACTHUIHI MbUIM MoCKBBI M KpacHosipcka CHIBHO 3arps3HEHbl TaKUMHU
anemeHnTamu, kak Cu, Cd, Sb, Sn, Pb, Zn u Hg. [Tony4yennsie 3nauenus Igeo u KO B 5-8 pa3
BBIIIE 110 CPABHEHHUIO C COOTBETCTBYIOIIMMH TMOKA3aTEISIMHU, PACCYUNTAHHBIMU JIJIT MCXOJTHBIX
oOpa3ioB meUH. [Ipy 3TOM KaHIIEpOTE€HHBIE W HEKAHIIEPOTEHHBIE PHUCKU MAJS 370POBbBS
JKUTEJIeH, 0OYCJIOBJIICHHBIE COJEP)KaHUEM TOKCHYHBIX 3JIEMEHTOB B HAHOYACTHIIAX TIBLIH,
MOTYT OBITH 710 14 pa3 BbIlIE, YEM PUCKH, OIICHEHHBIE JIJIsl HCXOIHOM MBLUIH.

N3yuenne HaHOYACTHUIl BYJTKAHHYECKOTO TeTIa KaK HOCUTEJICH TOKCUYHBIX SJIEMEHTOB B
Macmrtabe 3eMHOro Imapa mnokasano, uro konmnenrpamus Ni, Cu, As, Se, Ag, Cd, Sn, Te, Hg,
Tl, Pb, Bi, B HaHOYacTHUIIaX MOKET HA OJIMH-/BA TIOPSIIKA MTPEBBINIATH X BAJIOBOE COJIEPIKAHIE
B nemie. [Ipu momomu MC-UCTI-EY BeisBieno, uto Ni, Zn, Tl, As, Hg Bi, Pb, Ag, Cd
MPUCYTCTBYIOT B HAHOYACTHIAX TMEIJIOB BYyJKaHOB KamyaTku B BHUJE HHIMBUIYaTbHBIX
HaHo(a3.

OtnenpHOM TPOOJIEMON SBJISIETCSI OTCYTCTBHUE CTAHIAPTHBIX OOPAa3IOB MPHUPOIHBIX
HaHouacTHil. [loka3zaHo, YTO HAHOYACTHUI[BI MOHTMOPWJUIOHHTA U MYCKOBUTA MEPCIICKTHBHBI
JUTSL CO3JaHUs CTaHIapPTHBIX 00pa3LoB.
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AHAJINTUYECKAS XUMUSA U TIPOBJEMbI MUKPO- 1 HAHOIIJIACTUKA:
COBPEMEHHOE COCTOSIHUE, BOITPOCHI U NTEPCIHEKTUBbI
Ilpockypnun M.A.

MI'Y umenu M.B. Jlomonocosa, Xumuueckuti paxynomem, Mockea, 119991 I'CII-2,
Jlenunckue 2opul, dom 1, cmpoenue 3; 21. nouma: proskurnin@gmail.com

B o0630pHOoM nokmame OyneT paccMOTPEHO COBPEMEHHOE COCTOSIHHE B OOJacTH
XMMHYECKOT0 aHaJM3a 4YacTHUI[ I[UIACTHKA MHKPOMETPOBOTO, CyOMHKPOMETPOBOTO U
HAaHOMETPOBOT'0 XapaKTEPUCTHYECCKOr0 pa3Mepa Kak yacTh 0OLIel KapTUHBI IPOOJIeM aHANIN3a,
MOHHUTOPUHIa W CHIDKCHHS COJEpXKaHUS MHUKpOIUIACTHKA B OKpykaromieil cpeme. bymer
IPOBEJICHO KpPAaTKOe CPaBHEHHE METOJOJOIMU aHalW3a MHKPOIUIACTHKA W HaHOIUIACTHKA,
OTJIMYHS OT METOIOJIOTHH XUMHUYECKOTO aHAJIN3a APYTUX MUKPOOOBEKTOB, OOBEKTHI U 3a1a41
XUMHYCCKOI0 aHaJiIn3a MUKPOILIACTHUKA KaK o0BeKTa U ux OIIPCACIICHUA KaK aHaJIUTOB. EYZIYT
OpUBEICHBI NPUMEPbl MPUMCHEHHs Pa3IMYHBIX METOMOB ISl HACHTU(DUKAIMK U
KOJIMYECTBEHHOTO aHaJM3a MUKpPO- M HAHOIUIACTHKA, OOCYXJEHbI TEKyIUe IMpoOJIeMbl U
3a1a4M Pa3BUTHSI METOIOJOTMH XUMHUYECKOTO aHaIi3a B 3TOH 00JIaCTH.
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COCTOSIHUE HOPMATHUBHO-TEXHUUYECKOM JOKYMEHTALIMA
1O AHAJIM3Y ITPUPOJHBIX BO/JI,
C.B. Hupozosa, A.B. Kapmauoea
340 «POCA», Mocksa, Poccus
E-mail: pirogova@rossalab.ru

Hama ctpana o6:1agaeT orpOMHBIMU BOJAHBIMU PECYPCAaMU, KOTOPBIE HIPAIOT BAXKHYIO POJIb
B SKOHOMMKE, 3KOJIOTHH U >KU3HM HaceneHus. OxpaHa BOJHBIX 00beKTOB B Poccuu perynupyercs
3aKOHOJATEIbCTBOM U HAalpaBlIeHA Ha COXPAaHEHUE BOJHBIX PECYpPCOB, IMPENOTBpALLCHUE HX
3arpsA3HEHUs U 00ecreueHNe PallMOHAIbHOTO CTI0/Ib30BaHUsA. ba3oBbIMY JOKyMEHTaMHU SIBJISIOTCS
Bonnslii konekc Poccutickoit @enepanum, yCTaHABIMBAIOIIUN TPABOBBIE OCHOBBI JIJISI yIIPABIEHUS
BOJIHBIMH peCypcaMH, UX HCIIOJIb30BAHUS, BOCCTAHOBIIEHUS M OXpaHbl, 1 denepanbHblii 3aKOH
Ne 7-@3 "OO oxpaHe OKpyKaromed cpenbl', yCTaHABIUBAIOUIMK OOIIME MPHUHIIUIBI OXPaHBI
HPUPO/BI, BKIIFOYAs BOJHBIE PECYPCHI.

Ucnons3oBanne NpUpOAHON BOJIbI OXBAThIBAET MHOXKECTBO HAIPABJICHUH, U3 KOTOPBIX
MOKHO BBIJICJIUTh HECKOJIBKO OCHOBHBIX KaTEropuil: HUTHEBOE U XO3SHCTBEHHO-OBITOBOE
BOJIOCHAOKEHHE, TPOMBIIUICHHOCTh M HHEPreTHKa, CEIbCKOE XO3SICTBO, PpPHIOOJIOBCTBO U
PBIOOBO/ICTBO, TPAHCIIOPT, PEKpealus W Typu3M, cOpPOC CTOYHBIX BOA. B 3aBHCUMOCTH OT
KaTeropuy HUCIOJIb30BAHUS YCTAHOBIIECHBI M 3aKPEIUICHbI B COOTBETCTBYIOIIMX 3aKOHOAATEIBHBIX
aKTax HOPMAaTUBBI COCTaBa MPUPOIHBIX BoJ. Hanmpumep, Bonpockl kauecTBa BOJIbl, HCIIOIb3YEMOM
JUISl TATHEBBIX U XO3SUCTBEHHBIX HY K], peryiupyeT Deaepanbubiii 3akoH Ne 52-D3 "O canutapHo-
AMUJEMHOJIOTUYECKOM OJaromofyynd HaceleHus'", Uil 3allUThl BOJHBIX OJKOCHUCTEM U
ounopasHooOpasust padoraetr denepanpHbiii 3akoH Ne 166-D3 "O peIOOIOBCTBE U COXPAHCHUU
BOJIHBIX OMOJIOTMYECKUX pecypcoB".

HopmartuBHo-TexHHuecKas 6a3a 1o aHaJIu3y IPUPOAHBIX BOJI BKJIOYAET B ce0s TpeOOBaHUS
K Ka4yeCTBY IPUPOJHBIX BOJ, CTAHAAPThI, METOJAUKH, PYKOBOJICTBA 1 HOPMAaTUBHbBIE aKThl, KOTOPbIE
PEryIupyIOT TOPSIOK NpPOBENEHHs uccienoBaHuid. OJrta 06a3a QopMupyercs Ha OCHOBE
HAI[MOHAIbHBIX U MEXIYHAPOJIHBIX CTaHIAPTOB, a TAK)KE HAy4YHBIX HccieaoBaHU. OCHOBHBIM
HOPMATUBHBIM JIOKYMEHTOM SBISIOTCS caHMTapHble mpaBwia u HopMmbl CanlluH 1.2.3685-21
"I'urueHnyecKkrue HOpMaTHUBBI U TPeOOBaHUS K 00ecIIeueHUI0 0€30MacHOCTH U (WIN) 6€3BpETHOCTH
¢dakTOpoB cpeapl oOuTaHMA", TZE€ YyKa3aHbl mpenenbHO nomyctumble koHneHtparmu (1K)
XUMHUYECKHUX BELIECTB, HOPMATUBBI 11 MUKPOOHOJIOTHYECKUX M PAIUOJOTMUYECKUX MTOKa3aTeleH,
a Tak)Ke TpeOOBAHUS K OPraHOJIENTUYECKHM CBOWCTBAM BOJIBI.

HopMmaTtuBbel kauecTBa BOABI JUISI IPOMBIIUIEHHOCTH 3aBUCSAT OT KOHKPETHOH OTpacCiH,
YYHUTHIBAIOT CIICIU(UKY TPOU3BOICTBA UM WHANBHUIYAIbHBIE TEXHUYECKHE YCIOBHS. TaKyro BOIy
Yale OTHOCST K KaTErOpUM TEXHUYECKas BOJA.

TpeboBanus K NpUPOAHON BOJE AJS LEJel PHIOOIIOBCTBA U PHIOOBOICTBA 3aKPEIUICHBI B
[Ipukaze MunucrepctBa cenbckoro xossictea P® or 13 npexabps 2016 r. Ne 552 "O6
YTBEP)KACHUHA HOPMATHBOB Ka4eCTBA BOJBI BOJAHBIX OOBEKTOB PHIOOXO3SIICTBEHHOTO 3HAYEHUS, B
TOM YHUCJIE HOPMATHBOB IPEAETHHO JOMyCTHMBIX KOHIICHTpAIMi BPEIHBIX BEHIECTB B BOJAX
BOJIHBIX O0BEKTOB PHIOOXO3IHCTBEHHOTO 3HAYECHUS "

Jlia mpoBeneHUs KOMIUIEKCHOM OLIEHKM COCTOSIHUSL BOJHBIX 3KOCHUCTEM BBIMOJIHSIOT
($U3MKO-XUMUYECKUE, XUMUYECKUE, OMOJIOTHYECKHE, PAAHOIOIMYECKUE UCCIIeI0BaHMs, UCTIONb3YSI
MIUPOKUN CIIEKTP METOAOB AaHAIM3a, NPEACTaBICHHBIX B TOCYAApPCTBEHHBIX CTaHIAApTax M
aTTECTOBAHHBIX METOJIMKAX.

IIpoTuBOpeurss B HOpPMAaTHUBHOM 0a3e, peryaupyromeil KauecTBO NPHPOJHON BOJBI,
BO3HUKAIOT M3-3a pa3jIMuuil B MOAXO0/axX, CTaHAAPTaX U TPEOOBAHUAX, YCTAHOBICHHBIX Pa3HBIMU
JOKyMEHTaMHu. PervoHsl MOTryT yCTaHaBIMBAaTh CBOM HOPMATUBBI, YYUTHIBAIOIME MECTHBIE
NPUPOAHBIE YCIOBUS, 3KOJIOTMYECKHEe OCOOCHHOCTHM W YpOBEHb 3arpsizHeHus. CyliecTBYOIas
MeToanYeckas 0a3a HE OXBAThIBAET BCE HOPMHUpYyEMble IOKa3aTeiau. HexoTopeie TepMHHBI B
HOPMAaTUBHBIX JOKYMEHTaX MOTYT TPAKTOBATHCS MO-Pa3HOMY, YTO PUBOIUT K HEJOTIOHUMAHUIO U
cropam MeKJy KOHTPOJHUPYIOIMMHU OpTaHaMu U MPEANPUATHIMH.

AHanuTnyeckue 1a0opaTOpUM HMIPAIOT BAXKHYIO POJb B NPOBEACHUHM KOHTPOJIBHBIX U
HA/I30pHBIX (DYHKIMH, TPEJOCTABIISASA 3aHHTEPECOBAHHBIM CTOPOHAM OOBEKTHBHYIO HH(OpMAIHIO
0 COCTaBE U CBOMCTBAX BOJIBI JUIsl IPUHSTHS aJJEKBaTHBIX PELICHUN.
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IBTEKTUYECKHUE PACTBOPUTEJIN JISA AHAJIN3A OBBEKTOB
OKPYKAIOIIEW CPE/bI
Hluwoe A.1O., bynamoe A.B.
Canxm-Ilemepbypeckuii 20cy0apcmeenHbviil yHusepcumen,
Hncmumym xumuu, Cankm-Ilemepbype, Poccus
E-mail: andrey.shishiv.rus@gmail.com

B mocnennue roapl sBTeKTUYECKUE pacTBopuUTenu (OP) akTHBHO HCHONB3YIOTCS IS
OKCTPAKIUN U MOCIEAYIOLIET0 KOJMYECTBEHHOI'O OIIPENEICHHsI B OOBEKTax OKpY’Karolleil
CpelIbl pa3IMYHBIX 3arps3HUTENEH, TaKuX Kak TSDKellble MEeTasllbl, IeCTUIUIbI,
MOJIUIIUKITNYECKIE apOMATHUECKUE YTIIEBOAOPO/IbI, IEKAPCTBEHHBIC BEIIECTBA. B oTianune ot
TPAJULIMOHHBIX OPraHMYECKUX PACTBOPHUTENEH, KOTOpbIE YacTO SBISAIOTCS JIETYYUMH,
TOKCHYHBIMH WM OTIACHBIMH JUIS OKpY’Karomieh cpeabl, DP 00ecrneunBaioT 3KOJIOTHYECKYIO
0e30MacHOCTh MPOOOTIOArOTOBKH, a TAK)Ke U30MPATEIbHOCTD BBIJICTICHHUSI 11€JIEBBIX aHATUTOB U
OOJIBIITYIO TPEIU3UOHHOCTD.

B nmamHom gnokiame OyneT NpeACTaBiIeH 0030p COBPEMEHHBIX HCCIEIOBaHUA,
MOCBSIICHHBIX HM3YyYCHUIO BO3MOXKHOCTeW mpuMeHeHus OP ans aHamusza 0OBEKTOB
OKpy»Xaromiei cpenbl (BoAa, MOYBa, BO3AYyX), a TaKkKe MNPUBEACHBI IKCIEPUMEHTAIbHbBIC
JaHHBIC, TIOJyYCHHBIC B XOJC pa3paOO0TKH HOBBIX CIIOCOOOB MUKPOIKCTPAKIIMU U aHAIH3a C
npumMeHenuem OP.

Paboma evinoanena npu gunancosou nodoeposcke epamma Poccutickoeo Hayunoeo

¢onoa (npoexm Ne 24-13-00118).
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MOHHUTOPHUHI CTOMKUX OPTAHUYECKHX 3ATPSIBHUTEJIEN (CO3) B
ATMOC®EPHOM BO31YXE
3anesanoe M.A., Camconos /I.I., Kouemkoe A.U., Ilacvinkosa E.M., leswiun /1.1
@I'FY «Hayuno-npouszsoocmeennoe obveounenue « Taugymy,
2. Obnunck, Poccus
E-mail: zap@rpatyphoon.ru

B nokmane paccMOTpeHbl METOAOJOTUUECKUE U IMPAKTUYECKHE BOMPOCHI IMPOBEICHUS
mounutopuara CO3 B arMocepHOM BO3IyXe € ydeToM pekoMmeHianuii CTOKroabMCKOU
koHBeHIMH o CO3 (2001) u moMOKEHWH HAIMOHAJIBLHOTO 3aKOHOJATENIhCTBA 00 OXpaHe
OKPYXaroIIEeH CpeabL.

3a nepuon 2013-2024 rogoB ®I'BY «HIIO «Taiidyn» HakoIIeH 3HAYUTETbHBIA OMBIT
IIPAKTUYECKOro ocylecTBieHns Mmouutopunra CO3 Ha tepputopun Poccuiickoit @enepanuu
B paiioHaX ¢ pa3IMYHOW aHTPOMOTEHHOW HArpy3Koil: (OHOBbIE pailoHbI (apKTHYECKasl 30HA),
yaaneHHsle paiionsl (baiikan), TeppuUTOpUM rOpOIOB C pa3iMYHBIM YPOBHEM ypOaHU3alUU
(O6nuHCK, Cankt-IletepOypr).

B kxoHTekcTe mocTmkeHHs OCHOBHOW 1enu CTOKIoJbMCKON KOHBEHIMH IO OXpaHe
3I0pOBbsl HaceleHus W okpyxawmed cpensl or CO3 Hamu chopMyaHpoBaHbl 3aJa4u
MOHMTOPHHIA, KOTOPbIE BAPbUPYIOTCS B 3aBUCUMOCTH OT YPOBHSI MOHUTOPUHTA (IJ100aJIbHBIH,
pErvoHANIbHBIH, TOKAbHBIN) U aHTPOIOTCHHON HArpy3Ku paioHa.

Monutopuar CO3 B OKpyKaromield cpeie, B TOM 4YHCiIe B aTMOC(hepHOM BO3AyXe,
TpeOyeT 3HAYUTEIbHBIX MAaTEPUAIBHBIX PECYPCOB, BBICOKOW KBaTM(PHUKAIMU MEepCcoHala U
COBPEMEHHOTO JIA0OPATOPHOTO O0OpyJOBaHUSA. ITU OOCTOATENHCTBA 3aTPYAHSIOT Pa3BUTHE
ATOrO aKTyaJIbHOIO HampasiieHus. DaKTUYECKH, B HACTOALIEE BPEMS pa3BUTHE MOHUTOpPUHIA
CO3 wumer (¢parMeHTapHO, B  paMKax  OTIEIbHBIX  IPOEKTOB  OTPaHUYCHHOU
IpOAOLKUTENBHOCTHU. [Ipn 5TOM HapymaeTcst OAWH U3 OCHOBHBIX IPUHIIUIIOB MOHUTOPUHIA —
HEIPEPBIBHOCTD.

B noxnane u3m0XKeHBI MPUMEPHI BBINOJIHEHHUs MPOEKTOB o MoHuTOpuHry CO3 B
atMochepHOM BO31yXe Ha Tepputopuud P®D B pailoHax ¢ pa3IM4YHON aAHTPOIOTECHHOU
Harpyskoi: apkruyeckas 3oHa (2015-2017 roasr) [1], baiikanbckas npupoaHas TeppUTOpUS
(2014-2016, ¢ 2021 roma — no Hact. Bpems) [2], r. O6uuHCK (¢ 2014 roga mo HacT. Bpems), T.
Canxkr-IlerepOypr (2023-2024 rojer).

Ha ocnoBe perymsipubix HaOmoneHuit 3a nepuozg 2014-2024 r. (10 net) BnepBbie B
Poccuiickoii ®enepanuy MogyyeHbl MHOTOJIETHHE CTaTUCTHUYECKH OOOCHOBAHHBIE TPEH[IbI
koHuenTpauuit IIXJ/TIX® u I[IXb B atmocdepHOoM Bo3ayxe r. OOHUHCKA.

Pe3ynbpTaThl MOHUTOPUHTA MMOKA3bIBAIOT, YTO HE3ABUCHUMO OT YPOBHS aHTPONOTeHHON
Harpy3ku HaONIOZAaeTcsi OTYeTJIMBBIM CE30HHBIM XOA KOHIEHTpauuil. MakcuMmyMbl
KOHIEHTpAllui MOTYT HE coBHaaaTh Juisl pasHbix rpymnn (Hampumep, [IXb, JAT, I'XII).
[TpuunHOl Takoil cHUTyallMd MOTYT OBITh METEOpOJIOTHYECKHE (aKTOPhl M Pa3TUYHBIC
rnctoyHuku noctyrieHns CO3. B yclnoBusAX U3MEHEHHS KJIMMaTa BO3pacTaeT pojib BTOPUUHOMN
smuccuu Hanbonee ynetyunx CO3, yTO NMPUBOJUT K 3aMEJICHUIO CHWXKEHMS KOHIEHTpalun
CO3 B atmMoc(hepHOM BO3ITyXE.

Jlureparypa.
1. 3aneBanoB M.A., Camconos /I.I1., KouetkoB A.U, IlaceiakoBa E.M., borauepa E.T".
I'moGaneHblit aTMochepHbIil nepenoc CO3 B 30ny Poccuiickoii Apkruku / Meteoponorus u
ruapoiorus, 2020. Ne9. C. 90-103.
2. Camconos /I.I1., KouerkoB A.U, IlaceinkoBa E.M., 3aneBaioB M.A. Conepxxanue
CTOMKHUX OPraHUYECKUX 3arpSA3HUTENCH B KOMIIOHEHTAX YHUKAIbHON 3KOJIOTHYECKON CUCTEMBI
03. baiikan // Meteopounorus u runposnorus. 2017. NeS. C.105-115.
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OIIEHKA 3KCHO3UIIUA YEJOBEKA K JIETYYUM ITPOMBIIIJIEHHBIM
TOKCUKAHTAM METOJAMU XPOMATOMACC-CIIEKTPOMETPUH
Casenvesa E.U., lllauneea M./l., Kapaxkawee I.B., benakoe M.B., Beneouxmoeg A.C.
HayuHo-nccnenoBaTeIbCKMil HHCTUTYT THTHEHBI, TPO(MIIaTOIOTHH M YKOJIOTHH YEJIOBEKa,
JlenuHrpaackast 006J1acTh
E-mail: saveleva@rihophe.site

DKCcno3ulusi K JieTydyuM opranuueckum coeguHeHusMm (JIOC) naxomutcst B psay
NPUOPUTETHBIX (DAKTOPOB, OKA3BIBAIOIIMX BPEIHOE BO3JEHCTBHE HA 30POBBE YEJIOBEKA.
CornacHo COBPEMEHHBIM OLIEHKaM, TPETh HaceJIeHHs 3€MHOTO I1apa B 30HE OHKOJIOTMYECKOTO
pucka u3-3a BozaeiictBuss JIOC [1]. Ilpu oneHke XMMHUYECKUX PUCKOB sl paOOTHHKOB
npennpusaTuii copmupoBath mnepeueHb npuoputeTHbix JIOC He Bcerma BO3MOXKHO Ha
OCHOBaHUU JIOCTYIIHBIX JaHHBIX. [lepeueHp MOXKET ObITh IOIOJHEH 10 Pe3yJbTaTaM aHaIu3a
MeTo1oM ['X-MC 00BeKTOB OKpY KaroIel CpeIbl B TOKAUAX, MAKCUMATIbHO MPUOINKEHHBIX
K MpearnoiaraéMbIM UCTOYHUKAM 3arpsi3HeHus. s ouenku sxcno3unuu K JIOC paboTHHKOB
XUMUYECKUX MPEINPHUATHN BaKHO, 4TOOBI OMOMpPOOBI (KPOBH M MOYa) JUIsl aHaau3a OBLIN
0TOOpaHbl B MAKCUMAIIbHO KOPOTKHE CPOKH ITOCIIe OKOHYaHHsI paboueit cMeHbl. OHAKO U TpH
coOmroaeHuu 3Toro yciaoBus kKoHeHTpanuu JIOC B kpoBu paOOTHUKOB B IITATHBIX CUTYAIUAX
HE TPEBBIIIAIOT YPOBHEH HECKOJBKUX HI/MIJ, YTO TPEMSITCTBYET OOHAPYKEHHIO arpHOpU
Heoxkugaembix JIOC, mostomy B 6uomonutopunre ucrnoibsyercs I'X-MC unu ['X-MC/MC
aHaJIM3, HatleJIeHHbIN Ha onpenencaue 10 20 u 6osiee JIOC U3 panee yCTaHOBIGHHOTO TIEPEYHS.
[Ipu onpenenenun JIOC B 1enpHOM KPOBU NPEANOYTUTENHHON SBIAETCS TEXHUKA
TBEpAO0(a3HOH MMKPOIKCTPAKIIMM W3 PABHOBECHOTO Iapa C HCIOJIb30BAaHUEM YTOJBHOIO
MHUKpoBoJIokHa. [Tpu npoBeneHny aHanu3a HEOOXOMMO YUUTHIBATh KPOCC-KOHTAMHHALIMIO HA
IpeaHaJIUTUUYEeCKOM dTane. B Hammx ycioBusx HaOimonagach SMHUCCHS LIMKIJIOT€KCaHa M
METHJILIMKIJIONIEHTaHa U3 TUIACTUKOBBIX YacTeil cucteM Ui 0oTOOpa KPOBH, a TaKXke TOIyoJa,
CTHpOJIa ¥ KCUJIOJIOB U3 KpbIIIEK BakyTeiiHEpoB. [louTu Bce MpOMBILUIEHHbIE TOKCUKAHTBI U3
rpynnsl JIOC nubo camu SABISIOTCS 3JEKTpoduiIaMH, JUOO0 00pa3yloT 3JeKTpOoUIbHbIE
METa0OJIUThI, aTaKyIoIue HYKIeO(pUIbHBIE CalThl Omomoiiekys. OnHOW W3 BaKHEUIIUX
MUILIEHEH S3JIeKTpOQUIBHONW aTaku SBJISETCS LUCTEMH TIiyTaTHoHa. [locie KoHbroramuu
ANIEKTPOGUIIA C TIYTATUOHOM IOCIIE0BATEIBHO MPOUCXOAT NOTEPH TIIyTAMUHOBOW KHCIIOTHI
U TJIMIMHA M Jlajiee  alueTHJIMPOBaHHE OCTaBLIErocs I[MCTEMHOBOTO KoHbrorara. Jlis
OMOMOHUTOpPHHIa BO3AEWUCTBUA O€H3051a, TOJIyoja M JTWIXJIOpHAAa Ha pabOTHUKOB
XMMHUYECKOT0 MpeanpusaTis Obula pa3paboTaHa METOIMKA onpeaenaeHus agnykros 3tux JIOC
¢ anerminucTenHoM B Moue meroroM BOXX-MC/MC. Onpeanenenne merabonutos JIOC B
Mou€ HMMEET psii MPEUMYIIEeCTB, BKJIOYash HEMHBA3WBHOCTb OTOOpA, OTHOCHTENBHO OoJiee
JUINTENIbHBIA TIePHOJ TOJyBbIBeIEHHUsS (MO0 CPaBHEHHIO C HCXOAHBIMU COEIWHEHHSIMU) U
OTCYTCTBHE MpoOeM, O0YCIOBIEHHBIX 3arps3HEHHEM Ha MpeaHanuTHdyeckoM sTame. [Ipu
WHTEPIIPETAIMA PE3yJIbTaTOB aHalIM3a HEOOXOJMMO YYHTHIBATh CTaTyc KypeHus. Tak,
menunanHoe 3Hauenne M[QL,Q3] xonmentpamuu N-arneTuin-S-OeH3umn-L-icrenHa B Mode
HeKypsmux paboTHukoB (N=38) coctaBmio 21[13,34] ar/mi, a y kypsmux (n=35) 35[19,57]
Hr/mi. HeuleneBoil CKpUHHUHT aiTyKTOB 3JIEKTPOPHIIOB C AlleTUIIUCTEMHOM B MOYE MOXKET
OBITH MPOBEJICH MOCJE X BBIIEIECHUS U3 OOIIEro IyJa BEIIEeCTB Ha OCHOBE crenuduueckon
(dparMeHTaIyH aneTUIIMCTENHA, B YaCTHOCTH HeWTpansHOoi notepu ¢pparmenta — CsH7NO3z ¢
Maccoit 129,043 Jla.

Jluteparypa
1. Xiong, Y., Du, K., Huang, Y. One-third of global population at cancer risk due to elevated
volatile organic compounds levels // Clim Atmos Sci. 2024. Vol. 7, N 54. P.1-11.
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BAWKAJ KAK ITIPUPOTHASI MOJEJD JJISI HCCJIEJOBAHUA CTOUKHUX
OPITAHUYECKHUX 3ATI'PSI3BHUTEJIEM B TOBEPXHOCTHBIX BOJAX HA
CJEJOBOM YPOBHE KOHIIEHTPAILIMIA
Topwkoe A.I'., Kycmosa O.B., H3ocumosa O.H., I pucopvesa T.A.
Jlumnonozuuecxuti uncmumym Cubupcxkoeo omoenenus Poccuiickoii akademuu Hayx,
Uprymck, Poccus
E-mail: gorchkov_ag@mail.ru

baiikan BpIOpaH B KauecTBE MPUPOIHONW MOJEIH MOBEPXHOCTHBIX BOJ JJISI MCCIEIOBAHUS
cToiikux opranudeckux 3arpssauteneid (CO3) Ha ¢oHOBOM ypoBHE KOHIEHTparwmii. K guciy
IPUOPUTETHBIX B IKOCHUCTEME 03€pa OTHECEHBI TPU KJacca MOJUIFOTAHTOB: MOJIMXJIOPHUPOBAHHbBIE
oudenmnel ([1Xb), momumumknnyeckue apomaruyeckue yrieBoaopoasl (ITAY) um musdupst o-
draneBoit kucnoTel (mpuoputeTHble ¢Tanmatel, [ID), orTAMuaroUMecs WHIUBUAYATbHBIMU
CBOMCTBAMH,  XapaKTEpUCTHKAMH  HCTOYHHKOB,  TPOCTPAHCTBEHHHIM W  BpPEMEHHBIM
pacnpezneneHrueM Ha ypoBHe koHueHTpauui ot 0.05 1o 6000 Hr/mn. J{ns ux KOHTPOJIsS B BOJAX 03epa
MPEIOKEHBl HOBbIE aHAIUTUYECKUE PEIleHUs, Takue KaK NMPUMEHEHUE U Pa3BUTHE METOIOB C
BBICOKOH YYyBCTBUTEJIIBHOCTbIO M HAJICKHOCTBIO PE3YyJbTATOB B pPaMKaX CEPUMHOI0O aHaiu3a
UHAUKATOpHbIX KoHreHepoB I1Xb Ha ynbTpacienoBoM ypoBHe, IIAY u3 npuoputeTHOoro psijaa B
IIMPOKOM JMaNa3oHe KOHLEHTpauuil U pacTBOPUMOCTH B Boae, 1D, ornnuaronmxcs 3Ha4MMbIM
BKJIa/IOM J1a0opaTopHOTro (hOHA B PE3yNbTAT ONPEACICHUS U HANUYNEM OMOTEHHBIX U a0MOT€HHBIX
UCTOYHUKOB MOCTYIIJICHHS.

Meroauku omnpeaenenus CO3, BauaupoBaHHbIE AJII CUCTEMbl MOHUTOPUHIA, BKIHOYAIOT
yHU(UIMpOBaHHBIE CTaguu cepuiiHoro anamuza: AOKD mnommoranToB B H-rekcaH 0e3
¢bunbpTpoBaHus MPOO; KOHIIEHTPHUPOBAHUE SKCTPAKTOB HIIM MPSMOM aHAU3 SKCTPAKTOB; METOJbI
XPOMAaTO-Macc-CIIEKTPOMETPUU C JeTeKTHpoBaHueM B pexumax MBU u M3P B aHanuTuueckom
oxonuanuu, metog BOXKX B pexxnme onnaita ¢ YO getekTupoBaHUEM ISl ONIpEIeeHUs PTaaToB
U C JETEeKTUPOBAHMEM METOJOM MAacC-CHEKTPOMETPUHU BBICOKOIO pa3pelieHus Uis U3MEpEHUs
oTHOmIeHHs wu30TonoB °C/?C B CTpyKType M KaueCTBEHHOW OIIEHKH TeHe3uca (hTaaaToB:
OMOTEHHOTO ¥ A0MOTEHHOTO.

Ta6anna 1. Metposiornueckie XapakKTepUCTUKH METOJIUK

O6nen Jwnamnazon To4HOCTS, [Ipenen
CO3 HDOGLL 11 Meton KOHIICHTpAIUH, +0 % oTIpeIeTIeHMS,

DODRL, HI/11 (n=2, P=0.95) Hr/n
I1Xb 1.0 I'X-MC-M3P 0.02 -0.90 35 0.02
HAY 1.0 I'X-MC-M3P 0.02-10 8.0-30 0.02
0.1 'X-MC-M3P 0.20 — 50 32-50 0.20

JIM®, 15D N 10-90 12 -13 8.0-22

b, ore | 20 | TXMCEMBI o0, g6 3138 140 — 170

Jnb®, i 10-15 150
T 0.004 BOXX-V® 150 —6000 12 20 920

IM® — mumetundranar, 2P — nuytundranar, Aub® — nu-n-6ytundranat, 3P — nu-
(2-oTunrekcun)dranar.

[IpoBenen ananus pesynbratoB MoHuTopuHra CO3 B Bojax baiikana 3a nepuon ¢ 2015 no
2024 rr. metomom PERMANOVA 1 yCTaHOBJICHBI CTaTUCTHUYCCKHUE 3HAYMMBIC TUAa30HbI U
CpellHue KOHUEHTpauuu it Kaxaoro kiaacca CO3, ocHOBHBIE (DaKTOPbI, BIAMSIOIINE HA YPOBEHb
UX KOHIeHTpauuii. Ha OCHOBaHMM KOPPENSIMOHHOTO aHajdh3a MEXKAYy WHIWBUAYATbHBIMU M
CYMMapHBIMH KOHIICHTPAIMSIMH TTOJUTIOTAHTOB B BOZax o3epa /uist Kakaoro kiacca CO3 BEIOpaHBI
ONITUMAJIbHBIE YCIIOBHS UX MOHUTOPHHTA.

Hccneoosanue 8binonneHo 6 pamkax 20cyoapcmeennozo 3aoanus Munucmepemea Hayku u
svicuieco obpaszosanus P®, npoexm Ne 0279-2021-0005 (Ne coc. pecucmpayuu 121032300224-8)
Ha o0bopydosanuu npubOpHO20 YeHmpa KOLIEKMUBHO20 NONb308AHUSL  DUIUKO-XUMULECKO2O
yavmpamuxpoanarusa JIMH CO PAH (I[KII « Yaempamuxpoananu3s»).
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METPOJIOI'NMYECKOE OBECIIEYEHUE KOHTPOJIA 3AI'PA3SHEHHOCTHU
ATMOC®EPHOI'O BO3AYXA JIJETYUUMHU OPTAHUYECKUMHU
COEJUHEHUSMHAN
Poounxoe O.B.1, Mockeun JI.H.', Ixumoea H.M.*

Y Canxm-Iemepbypeckuii 2ocyoapcmeennuiii ynusepcumen,

Hncmumym xumuu, Cankm-Ilemepoype, Poccus
E-mail: o.rodinkov@spbu.ru

Baxneilimeil 3amadyeld METPOJIOTMYECKOTO OOECIIEUEHMS] AHAIUTUYECKOTO KOHTPOJIS
aTMoc(epHOro BO3ayXa SIBISETCS CO3/IaHWE HOBBIX M COBEPLICHCTBOBAHHME CYIIECTBYIOIIUX
METOJIOB MOJy4YeHHUs! CTaHAapTHbIX ra3oBblx cmeced (CI'C) c u3BecTHON KOHLEHTpauuei
coenuHeHui-3arpsizauteneit  [1]. OcoOeHHO aKkTyaJdbHO TPUTOTOBICHHE CMecel ¢
KOHIICHTPAIMAMH IIeJIEBBIX KOMIOHEHTOB Ha ypoBHe [1/IK [2]. Pa3nuunbie MeTOABI MOTyUYEHUS
CI'C uMeroT CBOM JJOCTOMHCTBA U HEeOCTATKH (Tabi. 1).

Tab6auna 1. CpaBHuTeNnbHAs XapakTepucTrka MeTooB nonydenust CI'C.

Junamuueckue
XapakTepucTHKa Crarnyeckue
HEPABHOBECHBIE PaBHOBECHBIE
OTHOCUTEIbHAS TIOTPEIIHOCTb, %0 0,3-3 4-10 3-6
TepMocTaTupoBaHue He Tpebyercs +0,1°C +0,1°C
Bpems npurotoBieHus, yac 24 — 48 2-4 01-0,2
Tpy1oeMKOCTh Bricokast Huskas Cpennss

Craruueckue Metoasl noinydeHusa CI'C mo cyniecTBy KONMUPYIOT CXEMY HPUTOTOBICHUS
CTaHJAPTHBIX PACTBOPOB M OCHOBAHBI Ha Pa30aBICHUH H3BECTHOI'O KOJWYECTBA IIEJIEBBIX
KOMIIOHEHTOB HMHEPTHBIM razoMm-pazbaButreiemM B cocyae. OCHOBHBIM OTpaHHMYEHHUEM 3TUX
METOJIOB sIBJIeTCs (pnu3nUecKas aacopOLus U XeMocopOLrs TapOB OPraHUYECKUX COETMHEHUI
Ha BHYTPEHHHX CTeHKax cocyza. Jlyis moJoOHBIX COENMHEHUN UCTONB3YIOT JUHAMUYECKUE
criocoObl monydeHusi CI'C, OCHOBaHHBIE Ha HENPEPHIBHOM BBEIEHUU IAPOB IIEJIEBBIX
KOMIIOHEHTOB B TIOTOK T'a3a-pa30aBUTEINS.

JunaMuueckre MeTOAbl MOXXHO Da3eiuTh Ha pPaBHOBECHBIE W HEpaBHOBECHBIC. B
MOCTIEAHUX I[EJIEBbIE KOMIIOHEHTHI U3 KHUAKOW WM Ta30Boi (ha3bl C MOCTOSHHON CKOPOCTHIO
TuPyHIUPYIOT B MOTOK pa30aBHUTENs uyepe3 Kamwuiasp uiau MeMOpaHy. VX OCHOBHBIMH
HEJOCTATKaMU SIBJIAIOTCS JJIMTEIbHOCTh BBIXO/A HAa CTAlMOHAPHBIA PEXHUM T'€HEPUPOBAHUS
CI'C ¥ CJIOXHOCTh TIOJNYYEHHS] CMECH C 3apaHee 3aJaHHBIMH KOHIIEHTPAIMSMHU IEJIEBbIX
KOMITOHEHTOB.

PaBHOBECHBIE CTTOCOOBI OCHOBAHBI Ha HACHIIIEHUH TIOTOKA Ta3a-pa30aBUTENS 1I€TIEBBIMU
KOMIIOHEHTaMH IIPU KOHTAKTE C T€HEPUPYIOIIUM PACTBOPOM, COAECPKAIUIUM 3TH KOMIIOHEHTHI
B ONpENETCHHBIX KOHIEHTpausax. OTrpaHuYeHUSIMA DPABHOBECHBIX CIIOCOOOB SIBIISETCS
OTHOCHUTEIIbHO HEOOJbIINe pacxXoAbl ra3a-pa30aBUTeNs, MPU KOTOPHIX OOeCIeYnBaETCS
paBHOBECHOE HachlllleHHe, U HeOoblue o0bemMbl reHepupyeMbix CI'C u3-3a mocTeneHHOro
YMEHBIIEHUS KOHILIEHTPAllMU IEJIEBhIX KOMIIOHEHTOB B TE€HEPUPYIOIIEM pacTBOpe. OTH
OTPAaHWYEHUST YAaCTUYHO WM TIOJHOCTBIO TIPEOJOJICBAIOTCS TIPH  OCYIIECTBICHUU
JUHAMHYECKOT0 XpoMaroMeMOpanHoro BapuanTa renepupoBanus CI'C.

Jlureparypa
1. InatonoB MN.A., PogunkoB O.B., I'opb6aueBa A.P., Mocksun JI.H., Konecunuenxo M.H.
MeToapl U CpeIcTBa MPUTOTOBJICHUS CTAHIAPTHBIX Ta30BbIX cMecel //JKypH. aHaIUT. XUMUH.
2018. T. 73. Ne 2. C. 83-105.
2. PogunkoB O.B., I'pera M.E., CnuBakoBckuii B.A., 3namenckasa E.A., XKenynoBckas A.A.
["a303KCcTpakIMOHHOE T€HEPUPOBAHKE FA30BBIX CMECEU MOJISIPHBIX OPTaHUYECKUX COCTMHEHUM
Ha ypOBHE cJe0BbIX KoHIeHTparui // XKypH. anamut. xumun. 2024. T. 79. Ne 4. C. 352-360.
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PA3BPABOTKA CUCTEMBI AETABAIIMU BOAbI U OITPEAEJEHUSA COCTABA
PACTBOPEHHBIX B BOJIE T'A30B
Canpuoikun 0.A., Caghponoe B.B., 3esaxun E.A.
Hncmumym ceoxumuu u ananumuyeckou xumuu umenu B.U.Bepnaockoeo PAH,
Mockea, Poccus
E-mail: oleg.sapr@gmail.com

MOHUTOPUHT cOCTaBa U KOHIIEHTPALUI ra30B, PaCTBOPEHHBIX B BOJIE, - O/IHA U3 BaJKHBIX
npoOiieM coBpeMeHHOW Hayku. JlaHHBIE O Tra30BOM COCTaBE OKPYJKAIOLIMX HAc BOJ
CBUJIETEJILCTBYIOT O TE€OXUMHUYECKHX, OHocepHbIX M aHTPONOIEHHBIX Ipoleccax,
POUCXOSIINX B Cpesie, O 01aronosydyuu MO0 0 HATMYUH MPOOIIEM ISl ISl )KMBOTO MHUpa B
atoii cpene. Tparenun ozepa Hroc B Kamepyne, npousoniemias B aBrycre 1986 roaa, kornaa B
pe3ysbTare BHE3AMHOI0 BRIOPOCAa OrPOMHOI0 KOJMYECTBA YTIIEKUCIIOro ra3a u3 riyOouH o3epa,
oru6so 6osiee 1700 uemoBek U 3500 KUBOTHBIX - JAJIEKO HE €IUHCTBEHHOE CBUIETEILCTBO
aKTYaJIbHOCTH JaHHOM TeMbI HcclieioBanuii [1].

[Tepeuenb cpencTB, ycTpOHCTB, MpUOOPOB, 00ECIIEUMBAIOIIUX PEIICHHs JaHHBIX 3a]1au
JIOCTaTOYHO BeJHK [2]. OHAKO BCE 3TH TEXHUYECKUE CPEICTBA MaJIO MOOWIIbHBI (0OJIbIIast UX
4yacTh TpeOyeT CTAalMOHAPHOTO pa3MEeLeHMs), MOAaBIAIoIIas HMX YacTb paldoTaeT Ha
HEOOJNBIINX IIyOMHAX (O HECKOJIbKUX JECSITKOB METPOB), TPeOYIOT 3HAYUTEIbHBIX
9HEpro3arpar 1 TpyAOEMKOTO COIIPOBOXKICHUS (HalIpuMep, paboTta ¢ 6aToMeTpamu) .

ABTOpamMH TpeIoKeHAa MOOWJIbHAs yCTaHOBKA, IMO3BOJISIONIA OTOMPATh W3 BOJBI
pacTBOPEHHBIE I'a3bl, IPUUYEM B IIUPOKOM Auanazone riryouH (1o 2000 MeTpoB), MPOBOAUTE UX
ONEpaTUBHBIM XUMHUYECKUM aHanu3 (ompeneseHWe HaMMEHOBAaHUS W KOHIEHTpAluu) B
ABTOMATHYECKOM PEeXKHMME U B peabHOM MaciuTabe BpemenH (in situ). OcobeHHocTh npubopa
- HCIOJIb30BaHNE KAaBUTAIMOHHON Kamepbl ClieHUanbHOM (OPMBI, CUCTEMBI YIIPABIISIEMbIX
AIIEKTPOMAarHUTOB, MArHUTHOM JKUJIKOCTH U MOJIyTIPOBOXHUKOBBIX CEHCOPOB.

B gacTtHOCTH, IPETI0’KEH HOBBIN TUIT KABUTATOPA — CTPYHNHO-IIMKINYECKOTO.

[Tpu paguyce xameps! peakropa 1 M u yacrore 5000 o6/mun (nmopsiaka 83 I'n) moxer
OBITH TOCTUTHYTA JMHEHHAs cKOpocTh Bhlle 520 M/c. Pa3roH Boabl 10 TaKMX CKOpOCTEN MpHU
e€ mpoxokaeHuu uepes aupdyzop comna Jlapanas NpUBOAUT K BOSHUKHOBEHUIO KABUTAIMH B
BOJIC U BBIICJICHUIO BCEX T'a30B, B HEW pacTBOPEHHBIX [3].

Jlis ra3oBoro aHanMsza NPEASIOKEH HIIEKTPO(U3NYECKUH METOJl, HCHOJIb3YIOLIUiA
MOJIyIPOBO/IHUKOBBIE JIaTYMKU (CEHCOpbl). MeToJl TEXHOJIOIMY€H, MOXET O0ecneuuTh
MHOTOKaHaJIbHOCTh U3MEPEHUI U BBICOKYIO TOUHOCTb.

Aemopubi 6nazooapam 3a nomows 6 uccaedosanusx OO0 «PP Texnonoeuu». Paboma
BLINOIHEHA UHCMUMYMOM 2e0XUMUU U aHanrumudeckou xumuu um. B.HM Bepuaockozo
Poccuiicroii akademuu nayx 6 pamxax eoczadanus Ne FMMZ-2024-0053.

Jlureparypa
1. Kak 03epo-youiina noryouso MIOYTH JBE TBICSYU YEJIOBEK. URL:
https://pikabu.ru/story/kak ozeroubiytsa _pogubilo_pochti_dve_tyisyachi_chelovek 6835117.
2. Kypaukor A.C., MusrupeB JI.C., MuxeeBa T.A. IIpoekTupoBaHue KeKTOpa-KaBUTATOPA
KaK OJHOTO M3 3JEeMEHTOB CyIoBbIX cucteMm // Hwxumit HoBropoa: Hayunbie mpoGiembl
BOJTHOTO TpaHCIIOpTa. 2016. Ne 47, C. 68-75. URL:
https://cyberleninka.ru/article/n/proektirovanie-ezhektora-kavitatora-kak-odnogo-iz-
elementov-sudovyh-sistem .
3. blcnamunuunoB A.bl.,, A6namueB VY.K., TammonoroB bl. O0pa3oBaHue KaBHTAlMOHHBIX
My3bIPHKOB TIPH TPOXOXKICHUHU BOASHOW cTpyH depe3 coruio JlaBams // MexayHapOaHBIA
KypHaJl MPUKIATHBIX U (QyHIaMEHTaIbHbIX HccienoBanuid. — 2016. — Ne 7-5. C. 776-778;
URL.: https://applied-research.ru/ru/article/view?id=9957.
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3KOJIOT'O-AHAJIUTHYECKH KOHTPOJIb BO3JYXA. CETO/IHSI. 3ABTPA.
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['moGanpHOE 3arpsi3HEHHE OKpY’Karolled cpeasl W HeOIaronojyyHas 3KOJIOTMYecKas
CUTyallMsi BO MHOTHX pernoHax Poccuiickoii @enepanun 00yCIOBINBAIOT HEOOXOIUMOCTD
Y?KECTOYEHHUSI HKOJIOTO-aHAIMTUYECKOrO0 KOHTposiss. HecmoTps Ha cmaj IpOMBIIUIEHHOTO
MpOU3BOJICTBA, MBI MecTo B 80-90 ronax, HaO/I0AaeTCsl BRIpAXKEHHAs! TEHJEHIIUS pOCTa
YPOBHSI 3arpsA3HEHUs OKPYKAIOWIEH Cpelbl, IPUYEM IIOCTOSSHHO MEHSETCd HE TOJIBKO
Ka4eCTBEHHBIN, HO M KOJMYECTBEHHBII cocTaB 3arps3HuTeneil. OdecneueHne 3K0I0rHIeCKOn
0€30IIaCHOCTH ~ IPOMBIIIJIEHHbIX  NPEANPUSITUN  JIOCTUTaeTcss  IyTeM  pa3paboTKH,
COBEPUICHCTBOBAHUS U BHEJIPEHUS NMPUPOAOOXPAHHBIX U pecypcocOeperarouiil TeXHOI0rui
(0€30TXOJHBIX TEXHOJIOTUYECKUX CXEM IPOU3BOJICTBA, BBICOKOI((EKTUBHBIX CUCTEM OYHCTKH.
Opnako mojasistoniee OOJIBIIMHCTBO HCCIIEIOBAHUI MPOBOASTCS B YCIOBUSX YAAJCHHBIX
nabopaTopuii, YTO HE COOTBETCTBYET TPEOOBAHUSIM HETIPEPHIBHOCTH MOHUTOPUHIA U CO3JAET
CUTYalLlMI0 OTCPOYEHHOT0 WJIM 3aro3Jajoro pearupoBaHus. OcCylIecTBIEHUE JOCTOBEPHOIO
9KOJIOr0-aHAJIMTUYECKOTO  KOHTPOJII BO3MOYKHO IIPU  OCYILECTBICHHM HENPEPBIBHOIO
MIOTOKOBOTO aHajlM3a «Ha MECTe», peallu3alds KOTOPOro OIpPEAesseTcs] BO3MOXKHOCTSIMU
HNOPTATUBHBIX AHATUTUYECKUX NTPHUOOPOB.

JIOMUHUPYIOIIMMU TEHAECHUUSMU COBPEMEHHOTO aHAJIUTUYECKOrO MPUOOPOCTPOCHUS
SBJISIIOTCSI MUHUATIOpU3aLlisl, aBTOMAaTH3alMs, THOpUIU3aysl U BHEIPEHUE HAHOTEXHOJIOT U,
YTO, B LIEJIOM, OTpa)kaeT oOlLIMe TEHACHIIUN Pa3BUTHUSI MUKPOIJIEKTPOHUKHU, BHIYMCIUTEIBHON
TE€XHUKU U MH(POPMAIIMOHHBIX TEXHOJIOTUH, JJABUHOOOPAa3HO pa3pacTarolluXcsl B MOCIETHUE
necstuiierus. Coznanue noA0OHBIX aHATUTHYECKUX MUHUIIPUOOPOB BO MHOTOM 00YCIIOBJIEHO
U HEOOXOJMMOCTBIO IMOJIyYeHHs pe3yJbTaTOB aHaJM3a Ha MecTe oTOopa Mpod B pealbHOM
BPEMEHH JIJIsl TIOCTIEAYIOLIETO UX UCIIOJIb30BAHUSI IPU IPUHATHUN ONEPATUBHBIX PELIECHUH, UTO
0COOEHHO aKTyaJlbHO JUIsl MPOBEJCHUS KOJOTMYECKOr0 MOHUTOpUHTa. B o0nactu razoBoit u
KUJKOCTHOM XpomMarorpa@uu CyTh MHUKPOAHAIMTUYECKUX CHCTEM CBOJUTCS K HMHTErpaluu
BCEX KOHCTPYKLIMOHHBIX Y3JIOB XpomaTorpada Ha IUIOCKOW IUIAaCTMHE C pPa3BETBICHHOMN
CUCTEMON KAaHajJOB, B KOTOPBIX JOJDKHBI OCYLIECTBISITHCS OTOOpP M HpeaBapUTEIbHAs
HOJrOTOBKA MPOOBI, pa3/ielieHue U Mocielyolee J1eTeKTUPOBAHNE KOMIIOHEHTOB IIPOOBI.

[lenbto pabOTHI SBISAIOCH CO3JaHHUE HWHHOBALIMOHHOTO NPUOOPHO-aHATUTHUUYECKOTO

KOMILJIEKCa HA OCHOBE MUKPO(IIIOUIHBIX CUCTEM, ITO3BOJISIOIIETO MPOBOAUTH METPOJIOTHYECKU
o0ecIieueHHbI Ka9YeCTBEHHBIN M KOJMYECTBEHHBIN aHAIN3 BO3AYIIHBIX Cpe B ON-naitH u off-
JIallH PEeKHUME.
PazpaGoranbl u  anpoOupoBaHBl MHKpoOXpoMaTorpapuueckue MOAYJIM Ha OCHOBE
MUKPOQUIIOMJIHBIX CHUCTEM, B TOM YHCIIE€ MpeJHa3HAauYeHHbIe JUIS OMNpPENEeTIeHUs JIeTYYHUX
YTIIEBOAOPOAOB B aTMOC(HEPHOM BO3/1yXe, BO3AyXe padoueii 30HbI, IPOMBIIIUIEHHBIX BBIOPOCAX.
[TprOopHO-aHATUTUUECKUI KOMIUIEKC OOECHeurnBaeT BO3MOXHOCTh TPOBOJIUTH aHAIM3
BO3/JyXa B aBTOMAaTHYECKOM pEXHME, BKIOYass MPOOONMOATOTOBKY, a TaKXKe MOXKEeT
HCIoiib30BaThest B coctaBe bBIIJIA-komiuiekca i1t oOecHeueHUs] CUCTEMBI MOOMILHOTO
JUCTAaHIIMOHHOTO MOHUTOPHUHTA.
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CPABHEHMUME CXEM IMIOAI'OTOBKMU ITPOB 1TOYB ITPU ONNPEJAEJEHUNU B HUX
MNOABUKHBIX ®OPM DJIEMEHTOB METOJ10OM A3C-UCII
Casunoe C.C., Tneysycanosa P./I.
Canxm-Ilemepbypeckuii 20cy0apcmeenHbviil yHusepcumen,
Hncmumym xumuu, Cankm-Ilemepbype, Poccus
E-mail: s.s.savinov@spbu.ru

OpHMMU U3 3arpsA3HSIOLMX II0YBY BEILECTB SBISIIOTCA Tskenble MeTauibl (TM),
KOTOpBIE JaK€ B HE3HAYMTENbHBIX KOJMYECTBAX OKAa3bIBAIOT HEraTHBHOE BO3JEHCTBHUE,
HauOOJIBIIYI0 OMNACHOCTh IPEJICTABIAIOT HX MNOABMKHBIE (opMbl. OOBIYHO aHAJIUTHI
U3BJICKAIOT alleTaTHO-aMMOHUHHBIM Oy(EepHBIM PACTBOPOM C TOCIEAYIOLUIUM ONpeAeICHHEM
pasIMYHBIMM METOJ]aMM, BKJIHOYas aTOMHO-?MHCCHOHHYIO CIIEKTPOMETPUIO C WHAYKTUBHO
cBsa3anHol 1iazmoi (ADC-UCII) [1-3]. Onnako, cxeMbl IPpoOONOArOTOBKM B HOPMATHUBHBIX
JOKYMEHTaxX OTJIMYAIOTCS OYEPEJHOCTHIO J00aBIsIEMbIX PEAreHTOB U MPOJODKUTEIBHOCTBIO
BO3/JICICTBUS, UTO MOXET CKa3aThCs Ha MOJydyaeMbIX pe3yibTaTtax. [loaTomy nenbio paboTbl
SBJISIETCA SKCIIEPUMEHTAbHOE CPaBHEHUE H3BECTHBIX CXEM IOJArOTOBKM NPOO IMOYB JUIs
MOCJIEAYIOLIETO ONPEAETICHHS B HUX OJBUKHBIX (OopM HaOOpa 351eMeHTOB, BKItouas TM.

AHanu3 BBIIOJNHSJICS C HCIOJIB30BAaHHEM CIIEKTpaslibHOro mpubopa Shimadzu
ICPE-9000 mnpu cTaHmapTHOM pexuMe padoThl, PEKOMEHJAOBAHHOM IPOHM3BOIUTEIIEM.
I'panynpoBouHble pacTBOpbl TroToBUIMCh pasbasieHueM 1% HNOs crangapTHbIX
MHoroaeMeHTHbIX pactBopoB CertiPUR IV u ICP-MS-68B. Iloka3aHo, 4TO KOHIICHTpAIIHs
alleTaTHO-aMMOHHMIHOTO Oy(epHOro pacTBopa He BIUSET HAa AHATUTUYECKUN CUTHAI, OJTHAKO,
IIPU aHAJIU3€ peaJIbHbIX 00pa3lloB MOYB MOXKET UMETh MECTO MAaTPUUHOE BIMSHHE, KOTOPOE
MIPOIIIE BCETO YCTPAHUTH pa30aBIeHUEM IKCTPAKTOB [4].

VYCTaHOBIEHO BIUSHUE CXE€M U3BJICYEHMS] aHAJIUTOB, KOTOpbIE IIPUBENEHBI B
aTTECTOBAHHBIX METOAMKAX W OTJIMYAIOTCS MPOAOKUTEIBHOCTBIO KOHTAaKTa MpoOBl ¢
O0ydepHbIM pacTBOpOoM. B cpeaHem mpu cyTOUYHOM HacTauMBaHHWM dKcTparupyercs B 2—4 pasza
0oJblIe TOABMKHBIX ()OPM 3JIEMEHTOB, YeM IPU YacCOBOM BCTPSXMBAaHMM Ha Iieilikepe. B
MOCJIEAHEM CiTydae MpH yBelIuueHuu uucia o6oporoB ¢ 110 no 150 B MuHyTy HabmoaeTcs
POCT KOHLIEHTPALIMK U3BJIEKAaEMbIX aHAINTOB IpuMepHO Ha 20—30%. JlanbpHeliee yBeaTu4yeHne
MHTEHCUBHOCTU T€peMEIIMBaHMsl HE NPUBOJUT K POCTY cTeneHu wu3BieueHus. CTeneHb
W3BJICYEHMS] CUIIBHO 3aBUCHUT KaK OT IIPUPOJIbI AaHAINUTA, TaK U OT TUIIA IOYBBI.

Hccnedosanus npogedenvt ¢ uUchonv3osanuem 000py008aHUs pecypcHO20 YeHmpa
«Memoowi ananusa cocmaea eewjecmeay Hayunozo napka CIIOI'Y.

Jlureparypa
1. M-MBMU-80-2008. MeToarKka BHIIOIHEHUS M3MEPEHUI MacCOBOM JTOJIM JIEMEHTOB B TPOOax
MOYB. TPYHTOB M JIOHHBIX OTJIOKEHUSAX METOJaMU aTOMHO-3MHUCCHOHHOW M aTOMHO-
abCOpOLIMOHHOM CIIEKTPOMETPHH.
2. [THA @ 16.1:2:3.3.50-08. MeTouKa BHIITOTHCHHAS H3MEPEHUI MaCCOBBIX JI0JICH TIOIBHIKHBIX
dopm MeTayuioB (LIMHKA, MeIW, HUKENsS, MapraHiia, CBHHIA, KaJMHUs, XpoMa, Xelesa,
ATIOMHUHUS, TUTaHa, KOOANbTa, MBIIIbSIKA, BaHAMsI) B MOYBaX, OTX0/AaX, KOMIIOCTaxX, KeKax,
0CaJKax CTOYHBIX BOJ AaTOMHO-3MHUCCHOHHBIM METOAOM C aTOMM3ALUMEN B WHAYKTHBHO-
CBSI3HOM aproOHOBOM IIJIa3Me.
3. TOCT MCO 22036-2014. KauectBo nouBsl. OnpeiesieHne MUKPOJIEMEHTOB B 3KCTPAKTax
nouBs! ¢ ucnosb3osanneM MCIT-ADC.
4. Savinov S.S., Tleuzhanova R.D. Features of ICP-OES determination of the content of mobile
form of elements in soils // Russian Journal of General Chemistry. 2024. Vol. 94 (sup. 1). P.
S184-S192.
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OINMPEJAEJEHUE JIEMEHTHOI'O COCTABA COINIPSI’)KEHHBIX CPE/]
«I[IOYBA-PACTEHHME» METOJIOM 1YT'OBO ATOMHO-SMHUCCHOHHOMN
CIHEKTPOMETPUU
Bacunvesa U.E.%, lllabanoea E.B.Y, Bambacypn 1.7
Y Unemumym eeoxumuu um. A.I1. Bunozpadosa CO PAH, Upkymck, Poccus
2Uncmumym ¢uszuxu u mexnonoeuu AHM, Yaan-bBamop, Moneonus
E-mail: vasira@igc.irk.ru

Pacrenust y4acTBylOT B MUTpAllUM XHUMHYECKHUX 3JIEMEHTOB B HPUPOJHO-TEXHOT'CHHBIX
HKOCHCTEMAX, BapHally UX SJIEMEHTHOTO COCTaBa YKAa3bIBAIOT HA COCTOSIHUE OKPYIKAIOUIECH CPEeIbl.
B pacrenusix pa3HbIX BUAOB HaiijieHbl Oosiee 70 XUMUYECKUX JIEMEHTOB, OJHAKO MH(OpMAaLUs O
COIEP)KAaHUSX M POJIM KaXKAOTO MHUKPOIJIEMEHTa, BXOJAIIEr0O B HEOPraHWYECKue |
AJIEMEHTOOPraHMYECKHE COEAMHEHUS KOHKPETHBIX BHJOB pPACTEHUH, BECbMa OIPaHUYECHA.
W3BecTHO, YTO T€HETHYECKHE OCOOEHHOCTH M YCJIOBHUS MPOM3PACTaHMs (TUI TOYBBI, KIMMAT,
penbed MECTHOCTH, COJSIpU3alyst M T.J.) PAacTeHUH ONpPENeNsIOT WX 3JIEMEHTHBIH COCTaB,
OTBEYAIOIINI 3a CHHTE3 OWMOJIOTMYECKHM AaKTHBHBIX coeauHeHuid. [loaTomy Hepenko mpu
T€0IKOJIOTHYECKOM MOHUTOPHHTE, OLEHKE KauecTBa U 0€30MacCHOCTH HMCIOIb3yEMBIX YEIOBEKOM
IOPOAYKTOB IHTAaHUS U JIEKAPCTBEHHBIX MpENapaToB pPACTUTEIBHOIO IMPOUCXOKACHHUS,
peryiMpoBaHMM HMX KOJIMYECTBA B pALMOHAaX YEJIOBEKa, JOMAIIHMX MHUBOTHBIX M ITULBI
OJIHOBPEMEHHO U3YyYaroT 3JIEMEHTHBIN COCTAB CONPSKEHHBIX CPEl «II0YBA—PACTEHUEY.

TpaBsuucteie pactenuss — 4abper aukopactymmii (Thymus serpyllum L. u Thymus
baikalensis Serg L.), onyBanuuk oObikHOBeHHBIH (Tardxacum officindle, Tardxacum vulgaris) n
nogopoxkuuk (Plantaginaceae) — Obutn coOpaHbl Ha TOYBaX C PA3IMYHON CTEMEHBIO
AHTPOTIOTeHHOM Harpy3ku. Bo3mymHo-cyxue mpoObl MOYB ¥ paCTEHHI U3MENTbYaU 10 KPYITHOCTH
—0.125 mxm. 24 snementa (Al, B, Ba, Be, Ca, Co, Cr, Cu, Fe, Ga, K, Li, Mg, Mn, Na, Ni, P, Pb, Si,
Sr, Ti, V, Zn u Zr) B mouBax, KOpPHAX, CTEOJSIX, JIUCTHAX M I[BETaX OBUTM OJHOBPEMEHHO
OMPE/ICNICHbl METOIOM aTOMHO-dMHCCHOHHOHM CIIEKTPOMETPHU C JyroBbIM paspsgom [1-4].
Meronunka He HCIIOb3yeT 030JIEHHE WIIN KHCIIOTHOE Pa3iioskeHHe 00pa3lioB pacTeHUH 1 1o4B. J{7st
KalTMOPOBKHM HCTIONB30BAIIN CEPTHPHUIIMPOBAHHBIE CTaHAApTHBIE 00pa3ipbl pactenmii (JIb-1, Tp-1,
Ok-1 u XCC-1), mous, peixyibiX U JOHHBIX oTioxkeHui (cepun CII-1+3, CITXM-1+4, CI'X-1+3,
bIJI-1,-2) u3 xomnekmun UI'X CO PAH, a Takxke CO mpomsBomctBa Monronuu u Kuras.
[IpaBUIBHOCT M TMOCHEKHBAEMOCTh TIOJTYYCHHBIX pPE3yJbTaTOB OIEHUBAIA 10 JAHHBIM
cepruduuupoBaHabix CO Tp-1 (Poccust) u GSV-4 (Kurait), uamepennsix Metogamu ADC/MC-
UCIIL. Cpennue 3nauenus RSD coctaBumm 10-25 %. BnepBbie onmcanbl 31eMeHTHBIE MPOGUIn
TPaBSHUCTBIX PACTEHUH B  TMOCJIENOBATEILHOCTU  «OYBA—KOPHU—CTEOIN—ITHCThSI—1BETHI».
[TokazaHo mpeobnanaHre TeHETUYECKOH YCTOWYMBOCTH PACTCHUIH HAJ BIUSHHEM ITOYBEHHO-
KJIMMaTHYECKUX YCIOBUN MPOU3pACTaHU.

Ananumuyeckue uccnedosanus  evinonnenvt 6 L[KII  «HM30monno-zeoxumuieckux
uccredosanuity npu Qurarncuposanuu memvi 2oczaoanusi UI'’X CO PAH Ne 0284-2021-0005.

Jlutepatypa

1. BacunneBa W.E., lllaGanoBa E.B. Onpenenenue MUKpPOIJIEMEHTOB B PACTEHUSIX METOAOM
JyTOBOM aTOMHO-3MHUCCHUOHHOM CIIEKTpoMeTpHuH // AHanuTuka U KOHTpouib. 2019. T. 23. Ne 3.
C. 298-313.

2. Vasil’eva LE., Shabanova, E.V., Byambasuren T., Khuukhenkhuu B. Elemental profiles of
wild Thymus L. plants growing in different soil and climate conditions //Applied Sciences.
2022. 12(8), 3904. https://doi.org/10.3390/APP12083904

3. Bacumwsesa H.E., [lla6anosa E.B., Ctynakosa I'.A., Kanesa E.B., [llakupoBa A.A., IrnatheBa
E.D. CrannaptHbie 00pa3iibl HOYB AJIS KCCIIEOBAHUM B arpOXUMHHU U TEOXUMHHU: Ha3HAYCHUE,
CXOJICTBO u OTIINYHE /" Tlmomoponwme. 2023. Ne 2. C. 47-55.
https://doi.org/10.25680/519948603.2023.131.11 .

4. Shtel'makh S.1., Zhilicheva A.N., Vasil'eva |.E. Determination of macro- and microelements
concentrations by wavelength-dispersive X-ray fluorescence spectrometry in the objects of the
technogenic ecosystem // X-Ray Spectrom. 2024;1-17. https://doi.org/10.1002/xrs.3443
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NCCIEJOBAHUE COCTABA, PASMEPA U MOP®OJIOTYHU TBEP/bIX
ADPO30.JIENA BO3IYXA AHTPOIIOT'EHHOI'O ITPOUCXOXKIEHUSI
Hvizanxoea A.P.12, I'vcenvrnurosa T.A. 12, Canpoikun A.H.
1HHcmumym Heopeanuyeckou xumuu um. A.B. Huxoraesa CO PAH, 630090, . Hosocubupck,
np. Akaoemuxa Jlaspenmoesa, 3
2Hosocubupckuii 2ocyoapcmeennuiil ynusepcumem, 630090, 2. Hosocubupck, ya. ITupozosa,?
E-mail: alphiya@yandex.ru

B nacrosimiee Bpemsi xpoHudeckasi 00CTpykTuBHas 00s1e3Hb Jierkux (XOBbJI) naxonures
Ha TPEThEM MECTE B CIIMCKE PUYMH CMEPTH OT XPOHUYECKUX HEMH()EKIIMOHHBIX 3a00J1€BaHUH.
[Ipu 3 TOM MOJIEKYJIAPHO-KJIETOYHBIE MEXaHU3MBI 3TOTO 3a00JI€BaHUS N3yYSHBI HEJJOCTATOYHO,
KpOMeE TOro, OCTaéTcs HEU3BECTHOW poOjib TBEPABIX a’po30Jieil B Bo3ayxe paboueil 30HBI Ha
XOBJI. Ou3MKO-XMMHUYECKOE HCCIIEJOBAHUE COCTaBa, pa3Mepa U MOpP(OIOTHH YaCTHIL
TBEPABIX a3p030JIEH IT03BOJIUT IPOBECTH MOJAEIUPOBAHUE ITPOLIECCA BHEAPEHMS U BO3IEHCTBUS
YacTUI] Ha KJIETOYHBIC KYJIbTYPHl M XHBBIE OpraHu3Mbl. HoBas mH(opmanus Mmo3BOJIUT B
HOCJIEICTBUM PETYJIUPOBATh U/WIN CHUXKATh HEIraTUBHOE BO3/IEHCTBHE HA 3/10pPOBBE JIHOCH.

OObexkTamMu aHaJIM3a SABISAIOTCSA TBEPBIE a3PO30JM AHTPOIIOIE€HHOI'O MPOUCXOKICHUS —
00pa3ibl YyroJIbHOW IBUIM C pa3IMYHbIX MIaXT U pa3pe3oB KysHerkoro yroiabHoro 0acceiina;
YacTHUIIBI U3 BO3yXa paboueil 30HbI Ky3HEUHOTO Mpecca; MeCKOCTPYWHOTO U HUTN(OBAITEHOTO
Y4acTKOB; JOMHBI; CBAPOYHOTro Lexa. /g n3ydeHuss XMMHUYECKOro COCTaBa TBEPABIX YACTHULL
a’po30Jied  KMCMOJIb30BAIM METOAbl 3JIEMEHTHOIO aHajliu3a — AaTOMHO-dMHCCHOHHYIO
CHEKTPOMETPUS C PA3IUYHBIMU HCTOYHUKAMHU BO30YKIEHMS CHEKTPOB M CKaHUpYHOIIas
AJIEKTPOHHAsI MUKPOCKOIIHS C SHEPro-JUCIEPCUOHHBIM aHaIM3aTOpoM. [l ycTaHOBIEHUS
IPaHyJIOMETPUYECKOTO COCTaBa YacTHUIl HMCIOJIb30BAIM CUTOBOM METOJ B COYETAHHM C
IrPaBUMETPUYECKUM; METOJ] CTAaTHYECKOI'O CBETOPACCESsHUS M  PA3JIMYHbIE METOJbI
MHUKpocKonmuu. Mopdomnoruto o00pa3loB M JOKAIbHBIH pa3Mep U3ydyald METOJOM
CKAHMPYIOILIEH JIEKTPOHHON MUKPOCKOIIHH.

JIJ1s KOHIIEHTPUPOBAaHUS MeIbUaNIINX YacTUll (MeHee 5 MKM) ObLT IPUMEHEH KOMITIEKC
METOJIOB, OCHOBAHHBIX Ha Pa3JIMUHBIX (PU3MYECKUX SIBICHUSIX: MeMOpaHHas (uiIbTpaus,
(pakMOHMPOBAHUE BO BpallaOLIeHcs CIUPAIbHONM KOJIOHKE M B MOJ€ YJIbTPa3ByKOBOH
crostueit BonHBL [Ipumenenue Bparmaromieiics cnupanbHor konoHku (BCK) mo3Bommiio
BBIJICJIUTh U CKOHLIEHTPUPOBATh Haubosiee MENKYI (PaKIMIO TBEPABIX YACTHUIl — 5 MKM U
MeHbIe. MemOpaHHas GuibTpalus U 1oJje yIbTpa3ByKOBOM CTOSTUEH BOIHBI BBIJIEISIET OoJiee
KpymnHyto dpaxuo — ot 1 10 10 MM (cM. puc.).
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MOHUTOPHUHI ITIXBb B TIPU3EMHOM CJIOE ATMOC®EPBI B 30HE BJINSIHUSA
HEOPI'AHU30BAHHOI'O UCTOYHUKA BbIGPOCOB
Jeewun /I.I'., 3aneeanoe M.A., bypxoe A.H.
@I'FY «Hayuno-npouszsoocmeennoe obveounenue « Taugymy,
249038, Poccus, Kanyacckas oonacms, 2. Obnunck, ya. Ilodedst, 0. 4
E-mail: levshin@rpatyphoon.ru

[TomuxnopupoBanubie O6udennnsl (I1XB) Hammy mupokoe MPUMEHEHHE BO MHOTHUX
oTpacyiAX IPOU3BOJACTBA (OXJAXKIAIOUIME U H30JIMPYIOIIME JKUIKOCTH B  CHJIOBBIX
KOHJIeHCcaTopax M TpaHcpopmaTopax, 1006aBku B kpacku u Ap.). [IXb coxepxkatcs takxke B
COCTaBe OTXOJIOB  LIEJUTIOJIO3HO-OyMa)XHOTO  TPOM3BOJCTBA KaK  HEMpPEAHAMEPEHHO
oOpasyroliecs TexXHoJoruueckue mnpumecu. HecmoTpss Ha 3amperT NpoOM3BOJCTBA U
ucnoap3zoBanus [IXb B 6onbmuHcTBe cTpad B 1990-X ronax, OHU 10 HAcCTOSILErO BpEMEHU
00Hapy’KUBAIOTCS B 3HAUMMBIX KOHILIEHTPALUAX B 00BEKTaX OKPYXKaoLIeH cpese, 0cOOEHHO B
palloHax pacHoJIOKEHHUs OOBEKTOB HAKOIUIEHHOTO BpEa, YTO IMPEACTaBIsET OCOo0yro
OIaCHOCTb JUIs1 0CO00 OXpaHsAEMbIX TEPPUTOPUH.

B 2021 r. B neHTpanbHON 3K0I0rHueckoil 30He baiikanbckoil mpupogHON TEPPUTOPUU
HayaT PEryJsIpHbIA MOHMTOPUHI CTOMKHMX opraHudeckux 3arpssHurenedt (CO3). Bonuzu
obiBIIero baiikanbckoro memtono3Ho—Oymaxunoro komoOmnara (BLIBK) wa Ttepputopun
MeTeocTaHIMKM balikanbck 3amylleHa yCcTaHOBKa akKTMBHOIO oTOopa mpo0 BO3yXa C LIEJbI0
JIOJITOBPEMEHHOI'O MOHUTOPUHIAa YPOBHEH COJIEp)KAaHUS B IPU3EMHOM CJO€ aTMOC(epbl
mmmpoxoro crnekrpa CO3, Bxitovas [IXb. OnnoBpemenHo ¢ 3tuM B 2021-2023 rr. npoBeeHbI
AKCIEAUIIMOHHBIE pabOThl Ha Tepputopuu T. baiikanbcka MpkyTckoil ob6macTu, B pe3yibraTe
KOTOpbIX ObII OOHapy>keH M UCCIEeI0BaH HEOPraHU30BaHHBIA JIOKAIbHBIN HCTOUYHUK
3arpssHeHus moussl [IXb. [ToydeHHbIe KCIEpUMEHTANIBHBIE JaHHBIE 0 MOHUTOPHHTY [1Xb
B arMocepHOM BO3JyXe M TOYBaX JIETJIM B OCHOBY MOJENBHBIX MPEICTaBICHUN
MaTeMaTUYECKOT0 ONMKMCAaHUs CE30HHOro xoaa KoHueHtpauuii [IXb B Bo31yxe B 3aBUCUMOCTH
OT [apaMeTPOB UCTOUYHUKA U METEOPOJIOTUIECKUX YCIOBUM.

C ucnonbp30BaHUEM KOHIENIMU (PYTUTUBHOCTEN OBLIN OLIEHEHBI HAIIPABJIEHUS TOTOKOB
ITXb B 3aBUCUMOCTH OT TeMIEpaTypbl aTMOC(HEPHOTO BO3/yXa, a TAKIKE pa3Mephl TEPPUTOPHH,
aBisoniencs uctouHukoM noctyruieHus IIXBb B armocdepnbiii Bo3ayx. Mcrounuk
pacnoyiokKeH B pailoHe mpomruioniaakud HelHe He AeicTByromero BIBK [1]. [Ins ouenku
notoka wucnapeHuss IIXb B arMocdepy C MOBEpXHOCTH IOYBHI Oblla MCIIONb30BaHA
aJalTUPOBAaHHAs KBa3MOJHOPOAHAs MOJEIb MUTPALUM 3arpsA3HSAIOIIMX BEIIECTB B CUCTEME
nmouBa—atMocepa [2], KOTOpas IMO3BOJIIET MPOU3BECTH pPACUEThl HE TOJBKO BEITUYUHBI
MOTOKOB OTJeNbHBIX KoHreHepoB I1Xb B atmocdepy, HO M UX MaccoBble KOHLEHTpAIMHU B
BO3/lyX€ HaJl 3arpsI3HEHHOW ITOBEPXHOCTHIO.

Jlis OlleHKHM KadecTBa MOJENU MporHosupyemble KoHueHTpauuu I1Xb B atmocdepe
COTIOCTABJISUTU C SKCIIEPUMEHTAILHBIMU pe3ysibTaTaMu HaOmoneHui. [IpoBenen pacuer psaa
CTaTHCTUYECKUX IIOKa3aTeled, HOPMaJIM30BaHHBIX IO HEONpeAeNIeHHOCTH u3Mepenuit [3].
CpaBHEHHME pACUETHBIX M HM3MEPEHHBIX KOHIEHTpauuid koHreHepoB IIXb B mpuzemHOM
BO3/yX€ MPOJAEMOHCTPHUPOBAIIO BHICOKYIO CTEIIEHb CONTOCTABUMOCTH JAHHBIX.

Jlureparypa
1. JleBmun JI.I'., 3aneBanmoB M.A., bypkoB A.1l. PacnpeneneHue MoIUXIOPHUPOBAHHBIX
OudeHnsIoB B CHUCTEME IMoYBa—aTMocdepa Ha MKHOM Tmobepexnbe o3epa baitkanm //
I'mapomereopomorus u sxonorus. 2024. Beim. 77. C. 716-738.
2. bypxkoB A.U., BozxennukoB O.U. OneHka KOHIICHTPAIUM 3arps3HSIONIMX BEIIECTB B
aTMocdepe NMpH UCHapeHUH UX U3 mouBbl. // Mereoposorus u ruapoiorus. 2007. Beim. 6.
C. 29-37.
3. Thunis P., Pederzoli A., Pernigotti D. Performance criteria to evaluate air quality modeling
applications // Atmospheric Environment. 2012. Vol. 59. P. 476-482.
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PEHTTEHO®JITYOPECHEHTHBINA AHAJIN3 TBEPJOT'O OCAJIKA CHEI'A B
30HE BbIBPOCOB AJIIOMUHUEBOI'O NTIPOU3BOJACTBA
Yyoapoe B.M., Amocosa A.A., IIpocekun C.H.
Hncmumym eeoxumuu um. A.I11. Bunoepadosa CO PAH, Hpkymck, Poccus
E-mail: chubarov@igc.irk.ru

HebnaronpustHOe BO3/IeiiCTBHE aIFOMUHUEBOTO IIPOU3BOJICTBA HA OKPYKAIOILYIO CPEeLy
o0ycliaBnuBaeT HEOOXOAMMOCTh METOJIMYECKUX pa3paboToK C IeNbl0 UICHTU(HUKALUU 30H
3arpsi3HEHUs, TIOHUMaHUsI MUTPAIMOHHBIX MapIIPYTOB W OLICHKH BIMSHHUS Ha HacelleHUE
MOTEHLUAIBHO 3arpsi3HAeMbIX TeppuTopuid. s obnacteil ¢ JIUTENbHBIM 3UMHUM TIEPUOJIOM
CHETOCTaBa MEePCIIEKTUBHBIM SIBIISICTCS WCCJICIOBAHNE CHEXHOTO MTOKPOBA,
KOHIEHTPUPYIOIIEro Kak ra3000pa3Hble BELIECTBA, TaK U TBEPAbIE YaCTHUIIbI U3 aTMOc(ephl. B
JAHHOW paboTe MpHUBEICHBI PE3yJbTaThl PEHTIeHO(IYOPECIeHTHOro aHajn3a o0pas3IoB
TBEPAOrO OCaJIka CHErOBOI'O IMOKPOBa, OTOOpaHHBIX B 2022 roay BOJM3H MPOMBIIIIEHHBIX
coopysxenuit Upkyrckoro amomuHreBoro 3asoza (r. Lllenexos, MpkyTckas 001acTs), ¢ HETbI0
KOJIMYECTBEHHOTO OIPE/IEeICHUs] OCHOBHBIX JJIEMEHTOB-3arpsi3HUTENIC B 30HE BBIOPOCOB
amomuHueBoro npoussoactsa (F, Na, Al).

Uzmepenus MIPOBOIIIIN c MOMOIIbIO BOJIHOAMCIIEPCHOHHOTO
pentrenoguyopecuentHoro  cnekrpomerpa S8  Tiger  (Bruker),  ocHameHHOTO
peHTreHoonTu4eckon cucremoit mo Cousepy, peHTTEHOBCKOM TPYyOKOW ¢ pOAMEBBIM aHOOM,
KOMILUIEKTOM KpucTayuioB-anaau3aropoB (OVO-55, PET, LiF). Hdus onpeneneuust ¢ropa
MCIOJIB30BAIM CI0C00 MPOoOOMOArOTOBKM, OCHOBAHHBIN Ha MPecCOBaHUHU 00pa3iia B CMECH CO
CBSIBYIOIIMM BEIIECTBOM Ha TOJJIOKKE M3 OOpPHOW KUCIOTHI B BuAe TabneTku. [1o mpuunHe
YyBCTBUTEIHLHOCTH MHTEHCUBHOCTHU (hiyopecuieHnu (Gropa k ero ¢popme Bxoxkaenus [1], mis
MOCTPOCHUS TPAAYUPOBOYHBIX YpPaBHEHUH TOTOBWJIM HMCKYCCTBCHHBIE CMECH Ha OCHOBE
cranaapTHeIX 00pa3ioB mous (komruiekt OOKO), kpuoaura (CK-1) u raunozema (Al203),
OJIM3KHE TI0 DJIEMEHTHOMY U ()a30BOMY COCTaBY HccieayeMbiM oOpasuam. st onpeneneHus
Na u Al (a takke apyrux makpoanementos: Mg, Si, P, K, Ca, Ti, Fe) ucnosnb3oBanu crnocod
POOOITOATOTOBKY, OCHOBAHHBIN HAa TOMOTEHU3AINHY CIUIABJICHUEM ¢ OopaTHBIM (bIIrocoM, 9To
MO3BOJIUJIO HCIIOJIB30BAaTh [UIsl TIOCTPOEHUS TPaIyWPOBOYHBIX YpaBHEHUH CTaHIApPTHbHIE
00pa3Ipl cocTaBa TOPHBIX MOPOJI, TTOYB M aFOMUHUEBBIX pya [2]. CpenHeKBaapaTHUYECKOe
OTKJIOHEHHE JaHHBIX PEHTTEHO(IYOPECIEHTHOTO METO/a OT JaHHBIX METOAMK CpPaBHEHUS
(MOTEeHIIMOMETPUH, ATOMHO-3MHUCCUOHHOM M aTOMHO-a0COpPOIMOHHOM CIIEKTPOMETPHUN)
cocraBuno: 0.3 % wmac. nns auamasona coxaepxkanuii F 0.4-1.6 % wmac., 0.01 % wmac. nns
nuarmazoHa conepxkanuii Na 0.07-1.33 % wmac. u 0.2 % mac. 1 auana3ona cojepxanuii Al
15.1-38.6 % wmac. CoryiiacHO TOJIydeHHBIM JIaHHBIM, JJIS OTACNIBHBIX 00JacTel B pailoHe
UCCIICIOBaHMS HAOJII0JaeTCsl MTPEBBIIICHHE pernoHaabHoro ¢ona B 2-3 pasza mist Na u Al u
6onee uem B 25 pa3 i F.

Hccneoosanus evinonnenvl Ha base Llenmpa KonnekmurHo2o noav3osanus « Mzomonno-
eeoxumuueckux uccineoosanuity UI'X CO PAH 6 pamkax 6vinoniHeHus 20Cy0apcmeeHHO20
3adanusi no npoexmy Ne 0284-2021-0005 «Paszsumue memo0o8 uccied08anus Xumuieckozo
coCmasa u CmpyKmypHo20 COCMOAHUSL NPUPOOHBIX U MEXHO2EHHbIX CPeO 8 HAYKAX 0 3emaex.

Jluteparypa
1. Ky3pmuna T.I'., Pomamosa T.B., TponeBa M.A., Xoxnosa 1.B. OnbeiT onpenenenus gropa
B TOPHBIX MOPOJAX PEHTIeHO(MIYOpECeHTHRIM MeToI0M // JKypHan aHaTUTHYECKOH XUMUU.
2023. T. 78. C. 690-694.
2. Amosova A.A., Chubarov V.M., Prosekin S.N., Kaneva E.V. X-Ray Fluorescence Analysis
Of Snow Cover Solid Phase For Investigation Of Emissions By Aluminum Industry And
Combined Heat And Power Complex // Atomic Spectroscopy. 2023. Vol. 44. P. 169-177.
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Maprwomuna T.A., Caéonuna E.1O., Mycuna H.C., Pomanoea I0.H.
DeodepanvHoe 2ocyoapcmeentoe bioddicemrnoe yupesicoenue Hayku Opoena Jlenuna u Opoena
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Bepraockoeo Poccuiickoul akademuu nayx, Poccus, 119991, e. Mockesa, yn. Kocvieuna, o.19.
E-mail: t_maryutina@mail.ru

AHanu3 mouB (TPYHTOB, JIOHHBIX OTJIOXKEHHWI) Ha cojaepkKaHHe HEPTEnpoIyKTOB
IPOBOJUTCS JJIs PEIIEHUS pa3IMYHbIX SKOJOTUUECKUX 33]a4, TAKUX KaK: MOHUTOPUHI/OLIEHKa
COCTOSIHUSL OKPYXKAroIllel Cpelbl, HMHKXCHEPHO-DKOJOTHUECKUEe W3bICKaHMs, pa3padoTka
HopMmatuBoB IIJIK, mnentudukanus ucrouHuka 3arps3HeHuss u Ap. s oOmied oueHku
CTETICHU 3arps3HEHUS] TPATUIMOHHO ONPEACISIOT BAJIOBOE COJEp)KaHWE HE(PTEmpOayKTOB B
noyBax. MaeHTudukanus U KoJIM4eCTBEHHOE ONpeAeIeHUE UHIUBUAYAIBHBIX OpPraHUYECKUX
COCIMHEHUH B OOJBIIMHCTBE CTy4aeB HEOOXOAMMEBI IIPU OIICHKE OMACHOCTHU 3arpsi3HEHUS IS
3J1I0pOBbs UEIOBEKa, ACHTU(UKALIUN UCTOYHUKA 3arpsI3HEHUS, KOHTPOJIS BBIOPOCOB Hanbosee
TOKCHYHBIX KOMITOHCHTOB He()TH (Harpumep, OeH3(a)nmupeHa).

OCHOBHBIMU 3TallaMy aHaJIM3a MPOO HE3aBUCHMO OT ILIeJM HCCIEI0BaHMsS SBISIOTCA
po600TOOP, MPOOOIIOATOTOBKA U IETEKTUPOBAHUE, BKIIA/l KAKIOTO 3Tana CyIIeCTBEHEH IS
NOJy4YeHHUs  aJEeKBaTHOM  MH(OpManmuu O  XapakTepe  3arps3HeHHs.  YUuThIBas
MHOTOBapHAaTUBHOCTh COCTaBa yTJIEBOAOPOAOB BBHIOOpD MeETO/Aa aHainW3a M crocoba
IpoOOIOATrOTOBKE J0JKEH ONpeAEAThCA 3ajaueii uccie0BaHusl.

Jns ompenenenuss HeQTENPOIYKTOB B TOYBaX pa3pabOTaHbl METOIMKH, B OCHOBE
KOTOPBIX JexaT rpaBumerpudeckuii, MK-crnekrpockonuyeckuii, ¢GiryopuMeTpUyecKuii u
xpomarorpadudeckuii MeTo bl aHaM3a. Kax/iblii U3 3THX METOJI0B UMEET CBOH JIOCTOMHCTBA
u HenoctaTku. Hampumep, Hambosiee IMPOKO PacHpOCTpPaHEHHbIE IS 3KOJOTMYECKOTrO
KOHTpoJi1 rpuBuMerpudeckuii U HMK-creKTpoCKONMYecKuil  METOIbl, HEIOCTaTOYHO
YyBCTBUTEIbHBI, B TO BpEMs KaK BBICOKOUYBCTBUTEIbHBIN (HIIyOPUMETPUUECKUI METOX
MIO3BOJISIET ONPEACTATh B OCHOBHOM JIMIIb apOMaTHUYECKHE YriieBomoponsl. Kpome Toro,
yKa3aHHbIE BbIIIE aHATUTHUECKUE METO/bI OCHOBAHbI HA PAa3JIMYHbIX MPUHLIUIIAX U3MEPEHUS,
MOSTOMY CpaBHUBATh [aHHbBIC, TOJY4YEHHBIE pa3HBIMH METOJIAMH, JOBOJBHO CIIOXKHO.
['paBUMeTpHUs, CHEKTPOCKOIHUS U (PITyOPUMETPHSI UCIIONIB3YETCS VIS ONPEAETICHUS CyMMapHOT O
colepkaHus HeQTENpOIyKTOB B mouBax. Jlms pemeHus 3agad  WACHTHU(PHUKAIAA
WH/IMBUYaIbHBIX YTJIEBOJOPOIOB HUCIOJNB3YIOT XpoMaTorpaduieckue MeToisl (ra3oByl0 U
KHUJIKOCTHYIO XpoMaTorpaguio).

OpHaKo CITydaroTCsi CUTYyalluH, KOTra HeoOXOIMMO HCIIONh30BaTh HECKOIBKO METOOB
JUIs WACHTU(UKAIMM COCTaBa 3arpsi3HEHUs (HampuMep, MOWUCK BHHOBHMKA 3arps3HEHUs
HeTenpoaykTamu). M3BecTHO, dYTO HEPTH pa3IUYHBIX MECTOPOKICHUNA YHUKAIBHBI,
OTJMYAIOTCS 1O  TpPYyNIoBOMYy  yriieBojoponHoMmy,  siemeHTHoMy  (CHNS) u
MHUKPO3JIEMEHTHOMY (METaJIbl ¥ AP.3JIEMEHTHI) cocTaBy. Tak, HanpuMep, A1 UACHTUPUKATUU
UCTOYHHMKA 3arpsi3HEHUS] MOXKHO HCIIOJIb30BaTh XapaKTepHOE COOTHOLICHHUE YTIEBOAOPOIHBIX
KOMITOHEHTOB He(TH miu ssemeHToB-nipumeceii (Fe, Ni, V, Al, Cr, P3D u np.). B aTom ciaygae
1es1ecoo0pa3Ho MCHOJIb30BATh KOMIUIEKCHBIM TOJXO0J, BKJIIOYAIOLIMM B ceds JeTalbHOe
HCCIIIOBAaHUE COCTAaBA 3arpsi3HEHMUS.

OTnenbHOE BHUMaHUE B JIOKJIA/IE YJICJIEHO OMMCAHNIO0 KOMILJIEKCHOTO MOJIX0/1a K aHATTU3Y
He(Te3arps3HEHHBIX MPO0, LENbI0 KOTOPOT'O SBJISETCS ONpPeAeIeHUe UCTOYHUKA 3arps3HEHMSL.

Paboma evinonnena no eoczaoanuio lncmumyma 2eoxumuu u aHAIumuyecKou Xumuu uM.
B.U. Bepnaockoeo Poccutickoti Axademuu Hayx (FEOXU PAH).
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MMPOBOOTBOP U AHAJIN3 IIVIEHOK HE®TEITPOAYKTOB HA IOBEPXHOCTH
BOJHBIX 9KOCUCTEM
3yee b.K.'?, I'pubosa E.JI.?, [lonomuanxo H.A.?
1HHcmumym eeoxumuu u anarumuyeckou xumuu um. B.U. Bepnaockoeo PAH, Mocksa,
Poccus
2[ocyoapcmeennwiii ynusepcumem «/y6nay, J[yéua, Poccus
E-mail: zuborl127@yandex.ru

Ha noBepxnoctu paszzmena (a3 Boga - BO3AyX MPOTEKAET 3HAUYUTEIHFHOE KOJIUYECTBO
BOKHEHIINX OMOJIOTMYECKUX M XMMHUYECKUX mpoueccoB. IIpu sToM conmepikaHue BelIECTB B
MHUKPOCJIO€ Ha IOBEPXHOCTH BOJIbI CYIIECTBEHHO OTJINYAETCS OT UX KOJIMYECTBA B TOJIILE BOJIbI
[1]. [na aHanmu3a BOJHOIO IMOBEPXHOCTHOIO CJIOS HEOOXOIMMBI MOAXOJbI, MO3BOJISIONINE
pa3fensaTh BEHIECTBA, HAXOAALINECS HAa TIOBEPXHOCTH U B 00bemMe. OCOOEHHO 3TO BaXKHO LIS
aHaju3a IUICHOK He(TEeNpoyKTOB, MOMABIIUX B BOAHYIO SKOCUCTEMY B pe3yJIbTaTe YTEUKU
HEPTENPOIYKTOB U aBapuil Ha HEPTCHATUBHOM (IIOTE.

B Hacrosmeit pabote mpearaercs ABa crnoco0a mepeHoca IJICHKHM OpPraHMYecKUX
BELIECTB C IIOBEPXHOCTH BOJIbI HA TBEP/YIO TOBEPXHOCTh POOOOTOOPHUKA (30H1a). B onHOM
cilydae IpoOOOTOOPHUK MEUIEHHO M3BJIEKAETCS M3 BOJBI C IUICHKOW He(TENpOayKTOB, IpU
3TOM HPOUCXOJUT MEPEHOC IUIEHKH Ha BHEUIHIOI0 MOBEPXHOCTh IpoOooTOOpHUKa. [pyroit
IIOJIX0/1 OCHOBAaH Ha 0TOOPE BOJIbI C IUIEHKOI BO BHYTpEHHEH 00bEM 30HIA C MOCIETYIOIUM
MEIJIEHHBIM yJajieHueM Bojabl. BTopoll cnoco0 mo3BoJII€T OLEHUTh IUIOLaJb BOJAHOMN
MOBEPXHOCTH, C KOTOPOIl MPOUCXOIUT MPoO00TOOp HEDTENPOAYKTOB [2].

[Tocne skcnepuMeHTa ¢ UCIOJIB30BAHUEM IEPBOTO CIIOC00a MPoOOOTOOPaA € MOMOIIBIO
MeToa okcuTepMmorpaduu (Ha mpumepe MotopHoro macia) B enununax XIIK onpenensnu
CYMMAapHOE€ COZIepKaHNe OpraHMYECKUX BEIIECTB B IJICHKE. [ aHaIn3a MIeHKHU, OCaXKACHHON
Ha BHYTPEHHEH IMOBEpXHOCTH 30HAa (BTOPOH BapHaHT NpoOOOTOOpPA), MCIOIB30BAIN B
KauecTBe pacTBopuTess TeTpaxyiopMeraH. CojaepkaHue B HEM OPraHUYECKUX BEIECTB
ONpeNieNsIn € MOMOIIBI0 KoMOMHanuu MetooB: MK-crnexkrtpomerpun, Xpomarorpaduw,
XpOMaTO-Macc-CIIEKTPOMETPHUH, a TAKXKE OKCUTEpMOrpaduu.

Pe3ynbTaThl MOKa3aau, 4TO MPEJIOKEHHBINH MOAXOJ HCCIEIOBaHMS IJIEHOK HEPTH U
He(TENPOAYKTOB C BOJHOW MOBEPXHOCTH HMPUPOIHBIX BOJOEMOB MOKET OBITh MCIOJIb30BaH
JUIs UIACHTU(UKAIMM HCTOYHMKOB 3arps3HEHUs BOJHOW Cpelabl M H3Yy4YeHHs IPOLIECCOB
TpaHcQopMaIiK MJIEHOK HEPTEPOyKTOB.

Jlureparypa
1. 3yes Bb.K., Uymunosa B.B., Kosanenko B.B., fros B.B. VYcnoBus dopmupoBanus
XUMHYECKOTI'0 COCTaBa MOPCKOI0 TTOBEPXHOCTHOTO MUKPOCIIOS BOJIbI U OCOOEHHOCTH aHaIn3a
opranuveckoro Beuiectsa B HeM // I'eoxumust. 2001. Ne 7. C. 773.
2. 3yeB b.K. u nip. YcTpoiicTBo 1yt 0TO0pa TUIEHOK HeDTH B HE(YTEITPOIYKTOB C IIOBEPXHOCTH
Boabl. ITatent PD Ne 2679232, 2019.
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BUOJIIOMUHECIHEHTHBIA METOJI AHAJIN3A JJIsI OHEHKHW CTEIIEHA
HE®TAHOI'O 3AT'PSA3SHEHUS ITIOYB
Jonwaxoea-Myxkuna B.U.**3, I'pomosa A.B.*3, Ecumoberxosa E.H.>*, Kpamaciok B.A.*?
L Cubupcruii pedepanvuuiii ynusepcumem UO®EuBT
2Uncmumym 6uopuzuxu CO PAH
3Cypeymcexuii 2ocyoapcmeennuiil ynusepcumem
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B Poccun, xak M B 3apyOeKHBIX CTpaHax, YTEUYKH, IPOUCXOMAALINE BOKPYT
HedTenepepadaThIBAIOLINX 3aBOJA0B U XPAHWINIL, BHOCAT 3HAUUTENIbHbIN BKJIA]l B 3arpsi3HEHUE
MOYBEHHBIX JKOCHCTEM. OTO OOYCIOBIMBAET HEOOXOIUMOCTh CO3/aHUS APPEKTHBHBIX
METO/I0B 3KOJIOTMYECKOI0 MOHMTOPHUHTA JUIsl OIIpeiesieH sl ypOBHEN HEe(TIHOIO 3arpsi3HeHUs
KaK B MOMEHT yTE€UKH, TaK U C Y4ETOM BPEMEHHOH JMHAMUKH €CTECTBEHHOW NECTPYKLIUU
HedTu u HedrenpoaykTo [1]. Llenbto HacTosimel paboThl SBIAETCS OLIEHKAa BO3MOXHOCTH
UCIIOJIb30BaHUsl OMOJIOMUHECHEHTHBIX METOAOB aHaliu3a JJIs ONPENCJICHUs CTENeHU
HEPTSIHOTO 3arpsi3HEHUs TIOUBBI.

B pabore wmccnenoBany aKTUBHOCTh [IBYX CONPSDKCHHBIX (EPMEHTHBIX CHCTEM:
oudpepmentoit (HAJI(DP)H:dMH-okcunopenykraza+monudepaza (R+L) u tpudepmenTHOI
(anxorompaerunporenaza+HAJ[(D)H:DMH-okcunopenykrazoiitmonudepazoit (A+R+L) B
IOPUCYTCTBUM TIOYBEHHBIX BBITSDKEK, IIOJYYEHHbIX U3 O0Opa3loB IOYB, 3arps3HEHHBIX
pasnuuHbIMU  KosmuecTBaMu au3enbHoro TorumBa (T). ITlokazano, uTo octatouyHas
aKTUBHOCTb (DEPMEHTHBIX CUCTEM YMEHbIIIAJach IPU yBEIUUYEHUH KondyecTBa BHeceHHOro AT
B nouBy (Puc.l). Hanmpumep, B TpUCYTCTBHM BBITSHKKH U3 1M0uB, coxepxkameit Sr/kr [T,
MakCHUMasbHasi NHTEHCUBHOCTh CBeYeHMs cuctembl L+R ymenbmanace B 1,7 pasa. [loxoxue
pe3ynbTara nojyueHsl Ui TpupepMeHTHOU cuctembl A+L+R.

60 1

50 1 EL+R

A+L+R

I
10 1 I
0 — N : .
2 3 4

Tlousennas npoda

Pucynok 1. 3aBucumocTs octaTouyHOM akTUBHOCTH (OA) (PepMEHTHBIX CUCTEM OT BHJIa
MMOYBEHHOM BBHITSKKH. 1 — yncTas mousa, 2 — nousa + JIT 20 r/kr, 3 — mousa + JIT 10 r/kr, 4 —
nmouBa + JIT 5 r/kr (mata 3arpszuenus 23.04.2024).

Takum oOpa3oM, B HacTosmled paboTe MNPOJAEMOHCTPUPOBAHA MOTEHIIUATbHAS
BO3MOKHOCTh HCTIOJIb30BaHMUSI OHMOJIIOMHUHECIICHTHBIX CHCTEM B HWHTHOMTOPOM aHan3e
HEe(TSHOTO 3arpsA3HEHUs TOYB, a TaK K€ I aHalu3a Jerpajanud HePTempoAyKTOB B
MMOYBEHHOM Cpefie HapsiIy C OpraHU3MEHHBIMH METOJIaMHU aHaJIN3a.

Hccneoosanue 8bINOJHEHO 8  pamkax epanma PH® Mo 24-14-
20030, https://rscf.ru/project/24-14-20030/.

Jlurepartypa
1. Ogbo E. M., Okhuoya J. A. Biodegradation of aliphatic, aromatic, resinic and asphaltic
fractions of crude oil contaminated soils by Pleurotus tuber-regium Fr. Singer-a white rot
fungus //African Journal of Biotechnology. 2008. T. 7. Ne. 23. P. 4291.
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AKKYMVYJIAAIUA TAKEJIBIX METAJIJIOB MUKPOIIVIACTUKAMHAX
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Y Uncmumym neopeanuyecxoii xumuu um. A.B. Huxonaeea CO PAH, Hosocubupck
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E-mail: gtyal8@gmail.com

W3nenust m3 IJIaCTMKA MCIIONB3YIOTCSI NMOBCEMECTHO M E€XEMHUHYTHO IIPAKTHYECKU
KKJbIM 4YEJIOBEKOM Ha IuiaHeTe. Takoe pacnpocTpaHEHUE IMPUBOJUT K TOMY, YTO HE
pa3iaraeMble MCIOJb30BaHHBIE W3JEIMs IONAJAI0T B OKPYXKAIOIIYI0 CPEly U OKa3bIBalOT
OTpHULIATENILHOE BO3/IEHCTBHUE HA BCE s)kUBOE. Kpome Toro, moJ1 1eCTBUEM Pa3IM4YHbIX BHEIIHUX
OPUPOAHBIX (HAaKTOPOB 00pa3yrOTCs BTOPUYHBIE KOHTAMHUHAHTBI — MHUKPOIUIACTHKH.
3arpsi3HEHUE OKPY’Karollel Cpeibl MUKPOIIJIACTUKAMHU HEBO3MOKHO OLIEHUTh PEAIUCTUYHO Ha
OCHOBAaHMM WMEIOUINXCS HA CErOAHAIIHHWNA JIeHb 3HAHWH. MHUKpPOIUIACTUKH CIIOCOOHBI
OKa3bIBaTh JIBOMHOE HETaTUBHOE BIUSHUE HA OPraHu3M uesioBeka. C 0HOW CTOPOHBI, TONaaast
Y HaKalUIMBasCh B pA3JIUYHbIX OpraHax M TKaHsAX uenoBeka. C Jpyrodl CTOpOHBI,
MUKPOILJIACTUKHA MOTYT BBICTYIaTh HOCUTEJIIMU TSXKEJIBIX METAJIOB.

B pabore u3ydeHa akKyMyJIsiiisi MEKPOIUTACTHKaMU pa3innyHbix metaios (Al, Ba, Co,
Eu, Lu, Mg, YDb) B Tom umcie Tskensix anemertoB (Ag, As, Cd, Cr, Cu, Hg, Mn, Ni, Pb, Zn)
U3 MOJEJIbHBIX pacTBOpoB. lccienoBaHusi NpPOBOAMIM Ha MPUMEpPE WHIUBUAYAIbHBIX
mukporiactukoB nonunponwieHa (I1I1), momustunentepedranara (II3T) u BceneHHOTO
nonuctupona (I1C). UanuBuayanbHble MUKPOIIACTUKY MOJTyYaId B JIAOOPATOPHBIX YCIOBUSX,
IyTEM MEXaHUYECKOro Hu3MenbueHuss KomMmepueckux wusnenuit usz IIII, IIOT, IIC no
TpeOyemoro pasmepa. McciaenoBanusi NpoBOIWIM IPU BIMSHUM CIEAYIOIIUX I[1apaMeTpOB:
JUINTENIBHOCTh  BBIZCP)KUBAaHUS 0€3 JIOMOJHUTENBHOTO BO3ACUCTBUS, NpPU BO3JEHCTBUU
u3NydyeHuss B aAuanasoHe AauH BoyiH 380-840 HM M NpU MHTEHCHUBHOM BCTPSIXMBAHUU.
Mukporactuku  IIII, TIOT wu IIC BwigepkuBaauM B pacTBOpPE, COJEpKalleM BcCe
BBINICTICPEUNCIICHHBIE 3JIEMEHThI B TeueHwe 3, 5, 7 m 10 gHeidt 6€3 JONMOTHUTEIBHOTO
Bo3zeucTBus; 8, 16, 32 m 48 yacoB mpu BO3IACHCTBUM H3IYYEHUSI W HWHTEHCHUBHOTO
BCTPSIXMBAaHUA. B KaXIyl0 BpPEMEHHYIO TOUKY MHUKPOIUIACTHUKU OTIESUIM OT pacTBopa H
ONpEACIAIN HX MPUMECHBIA COCTaB METOJOM aTOMHO-DMHUCCHOHHOH CHEKTPOMETPHM C
WHIYKTUBHO-CBs3aHHOM miazmoit (ADC UCII). [dns atoro panee pazpaboranun ADC UCII
METOAMKY KoinuyecTBeHHoro aHanu3a miactukos [1I1, I13T u IIC. B pa3paboTtannoii MmeTonuke
IUTACTUKH pasjarajid B CMECU CEPHOM M a30THOM KHUCIIOT NIPH HarpeBaHMH.

B pesynbpTaTe npoBeaeHHBIX SKCIIEPUMEHTOB YcTaHOBIIeHO, uTo [IC nMeeT HanbopIIyI0
AKKyMYJIMPYIOILYIO CIIOCOOHOCTD JUIsl BCEX PACCMOTPEHHBIX 3JIEMEHTOB; HauMeHbIryto — I1I1.
KoHuenTpanus 31€MEHTOB B  MHKpPOIUIACTUKAX  YBEJIWYUBACTCS MPU  YBEIMYEHUU
JUINTEIbHOCTU BBIAEPKUBAHUS, BO3JEHCTBUS M3IY4YEHMs] U BCTpAXUBaHUA. MakcuMainbHas
KOHIleHTpanusi onpexaeneHa s Cd y Bcex HM3YYEHHBIX MHUKpOILIACTHKOB. bojee Toro
cogepkanne Cd yBenuumBaeTcs NpPHUMEpPHO B 2 pa3a NpPU BO3JACHCTBUU U3ITyUCHHS.
Conepxanue As, Hg u Pb B MukpomiacTikax ObLIO HIKE MPECTIOB O0OHAPYKEHHSI METOIUKH
aHanu3a. AHanornuHbeld pe3ynbTar UMeoT Ni m Zn mnsa IIIT u II9T, B To Bpems mus
akkymyssiiun - Cr - TpeOyercst Bpems. Haxorutenme Mn, Eu  wmukpormactukamu  I1IT
YBEJIMUMBAETCS MPU BO3AEHCTBUM M3iydeHus. llon Bo3melicTBHEM U3IydeHHUS B TEUEHHE &
yacoB B [IC ycraHoBIIeHO conmocTaBuMas WM OOJblasi KOHIIEHTPAIMs 3JIEMEHTOB, YeM MPHU
BBIJICPKUBAHUU B PaCTBOPE B TeUeHHE 3 THEH Oe3 TOMOIHUTEIBHOTO BO3ACHCTBUS.

Paboma evinonnena npu noooepocke Poccuiickoeo nayunozo ¢gownoa, npoexm Ne 24-23-
00105, https://rscf.ru/en/project/24-23-00105/
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MOJAEJUPOBAHUE OKUCJIUTEJBHBIX TIPONECCOB KAK UHCTPYMEHT
JJISA SKCITPECCHOI'O BBIAABJIEHUS PEAKIHMOHHOCIIOCOBHBIX
METABOJIMTOB JIEKAPCTBEHHBIX CPEJICTB - IOTEHIIUAJIBHBIX
3ATPSI3BHUTEJENA OKPYKAIOIIEN CPEJIBI
Ilooonvckaa E.I1.

Hncmumym ananumuuecxkoeo npubopocmpoenusi PAH,
Canxkm-Ilemepbype, Poccus
E-mail: ek.podolskaya@gmail.com

Ha ceropHsamHuil J€Hb CHHCOK AaHTPOIOI€HHBIX 3arpsA3HUTENCH, IOJUIeKAIUX
MOHMTOPHUHTY B IPHUPOJHBIX BOJaX, JOCTaTOYHO OOIIMpEH. B HEro BXOAAT TakHe KiacChl
COCIMHEHUH, KaK MEeCTULIU/bI, CTOMKHE 3arpsi3HUTENN (MOJUXJIOPUPOBAHHBIE OU(PEHUIIBI U
JUOKCHHBI), IOJIMAPOMAaTUYECKHE YIIeBOJOpOAbl (OeH3(a)lupeH), a TakkKe pa3IudHble
JeKapCTBEHHbIE  cpeiacTBa.  Hampumep, — aukiodeHak,  MIMPOKO  HCIOIb3YyeMbIH
dapmanieBTHYeCKHid TIpemapar, ObUT BBHIOpAaH B KadyecTBE MapKepa AaHTPOMOTEHHOTO
3arpsi3HEHUS] OKPY’KAIOLIEH Cpelbl B CBSI3W C €r0 HETraTUBHBIM BIIMSHUEM HA pa3jIMyHbIC
HKOCHCTEMBI U OBl BKJIIOUEH B CIIUCOK IPUOPUTETHBIX BEIIECTB, OJIEKAIUX MOHUTOPUHTY .

CoBpeMEHHbIE METOAbl OYUCTKM CTOYHBIX BOJI HAa OCHOBE aKTHBHPOBAHHBIX
OKHCJIMTEIbHBIX IPOLECCOB, IOAPA3yMEBAIOLIUX IIOCIEI0BATEIIbHOE  HUCIOJIb30BaHUE
XUMHUYECKHUX OKHcinuTesned U YD u3nyyeHusi, MOTyT MPUBOAUTH K 00pa30BaHUIO TOKCUYHBIX
IIPOMEXYTOUHBIX MPOJYKTOB TpaHC(HOpMallUU KCEHOOMOTHUKOB U 00pa30BaHUIO PEAKTUBHBIX
MeTabONUTOB, CHOCOOHBIX TMpPU TOMAJaHUM B OPraHU3M KOBAJIEHTHO CBSI3BIBATHCS
(0Opa3oBbIBaTh AJAYKThl) ¢ OMOJIOrMUYECKUMU MaKpOMOJIEKYJIaMH, TEM CaMbIM Hapylias HUX
¢ynkuuu. Takue HapyIIeHUs, B CBOIO OYepe/ib, MOTYT IPUBOAUTH K HETATUBHBIM U3MEHEHUAM
B OMOILIEHO3€ BOJJOEMOB, B KOTOPbIE MOMNAJAal0T CTOUYHbIE BOJbI, MPOIIEIIINE HEAOCTATOUHYIO
OYHUCTKY OT IPOJYKTOB OKHCICHHUS KCEHOOMOTHKOB.

TakuM o0Opa3om, pa3paboTKa IMOAXO0J0B, MO3BOJSIOUIUX IPEACKa3blBaTh BO3MOXKHOE
BJIMSIHAE IPEBpAIleHUs] KCEHOOMOTHUKOB IOJI BO3JCHCTBHEM OKHUCIUTENbHBIX (AaKTOPOB Ha
OKPY’KAIOIIYIO CPEY U JKHBBIE OPTaHU3MBI, SIBIIICTCS aKTyaabHOU 3a1aueid. [Ipu aToM 0coObIit
MHTEPEC TNPEACTABISAIOT CKPUHUHTOBBIE METOJIMKH, MO3BOJIAIOIIUE OCYILIECTBIIATH AHAJIN3
OOJIBIIIOTO KOJIMYECTBA OOpa3IOB 3a KOPOTKOe Bpems. B cBsizm ¢ 3TuM, paszpaboTka
AQHAJTUTUYECKOW CUCTEMBI JUIsl OBICTPOTrO BBISBJICHUS PEAKLMOHHOCIIOCOOHBIX METa0OIUTOB
mpoBoauiack Ha ocHoBe Meroga MAJIJIM (MaTpuyHO-aKTUBUpPOBAHHAs —Jia3epHast
JIeCOpOIHs/MOHU3AIMSI) MacC-CIIEKTPOMETPHH, KOTOPBIA OTJIMYAETCS HE TOJBKO BBICOKON
qyBCTBUTEIBHOCTBIO, HO U DKCIIPECCHOCTHIO.

B pesynbrare paboThl NMpeAsio’keH MOAXOJ ISl ObICTPOrO BBISIBICHUS PEAKTHBHBIX
METa0OJIUTOB KCEHOOMOTHUKOB, BKIIOYAIOMIMNA B ceOs: (YHKIMOHATU3AIMIO MOBEPXHOCTU
MAJIIA mumenn (orokaramuzatopoM (HAaHOYACTUIIAMH IUOKCHa THUTaHA), C MOMOIIBIO
pa3paboOTaHHON YCTaHOBKM [UId paclbUICHHs HAHOYACTUL B OecKameabHOM pPEeXHME;
npoBeJeHHe  Ha  (QYHKUMOHAJIM3UPOBAHHOM  MOBEPXHOCTH Y D-MHIYLHPOBAHHOTO
(OTOKATATUTUYECKOTO OKHUCICHUS KCEHOOMOTHKOB; MHKYOAIMIO IMOJyYEHHBIX MPOAYKTOB C
YJIaBIMBAIOIIUM areHTOM — OENKOBOW MOJIEKYJIOW, CHOCOOHONH 00pa3oBBIBATH aJAYKTHI;
MAJIIX1 wmacc-ciekTpoMeTpudeckuid  aHanu3. Pa3paboTaHHBIM MOAXOJ — OTIMYAETCs
MIPOCTOTOM, 3KCIPECCHOCThIO U JCIIEBU3HOW U TIO3BOJISIET HAJEKHO PErUCTPUpPOBAThH
0o0pa3oBaHNE PEAKTUBHBIX METAOOJUTOB IO UX aAMyKTaM C T[JIyTaTHOHOM M TJIOOMHOM
yenoBeka MetogoM MAJIJIM macc-CieKTpoMETpHUH U MTPEBOCXOIUT OOIIETIPHUHATHIE TTOIXOIbI
10 CIICAYIOIIMM KPUTEPUSM: 3HAUUTEIbHOE CHIKEHUE TpeOyeMoro JJisi aHaIu3a KOJINYecTBa
PEaKTUBOB M HCCIIEYyEMbIX BEIIECTB; OOBEAMHEHHE HECKOJIbKMX CTaJIui HCCIEJI0BaHUS B
OJIHY; BO3MO>KHOCTb IIPOBEIECHMSI HECKOJIBKMX 3KCIIEPUMEHTOB OJHOBPEMEHHO; BBISBIICHUE
0O0JIBIIETO YKCIIa PEAKTUBHBIX META0OJIUTOB.
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AHAJIMTUYECKOE OBECIIEUEHUE MOBHUJIBHON ®EPPATHOM
YCTAHOBKHU JJIs1 OYUCTKHU BOAbI
Epmaxoe C.C.Y, Hasonouxaa /I.B.Y, [lanmun A.B.*
L Canxm-ITemepbypeckuii 2ocyoapcmeennuiil ynugepcumen,
Hncmumym xumuu, Cankm-Ilemepbype, Poccus
E-mail: s.ermakov@spbu.ru

B Hacrosimee Bpemsi cyliecTByeT psii mpoOjeM, CBSI3aHHBIX C OYUCTKON CTOYHBIX,
MPOMBINIJICHHBIX M IMHTHEBBIX BOJ. OTO BBICOKAs CTOMMOCTh OYHCTKH, HEOOXOIMMOCTh
MCIIOJIb30BAaHUSI HECKOJIbKMX PEeareéHTOB, 00pa30BaHME TOKCHUYHBIX MOOOYHBIX MPOJIYKTOB B
Cllydae MHCIIOJIb30BaHMsI TPAAMLIMOHHBIX OKHUCISAIOIIMX PpPEareHTOB. bBONBIIMHCTBO 3THX
mpo0JIeM MOXET OBbITh PEIICHO C MpuMeHeHneM pactBopa ¢eppara (VI). Bo-nepBrix, dheppat
(VI) xapakTepusyercs HauOOIbIINM 3HAUEHUEM OKHCIUTEIBHOIO NOTEHIIMAA [10 CPABHEHUIO
C IPYTMMH peareHTaMU-OKUCIUTEISIMU, KOTOPBIE TPAAUIIMOHHO HCTIONIb3YIOTCS B BOJJOOYHCTKE
C  HCIOJb30BAaHUEM  IPOLIECCOB  XJIOPUPOBAHHMA U O30HHUpOBaHMs.  Bo-BTOpBIX,
BOCcTaHaBNuBasch, heppat (VI) mpespamraercs B rugpokcun xenesa (I111), kotopslit siBnsieTcs
XOpOIIMM KOaryJissHToM. Takum oOpa3oM, npu (GeppaTHOM OYHMCTKE BOJBI OTCYTCTBYET
HEOOXOJUMOCTh B JIOMOJHHUTEIBHBIX peareHTax-KoaryiasHTax. B-TpeTpux, OKHCIIEHUE
3arpsi3HAOMUX BoAy BemecTB (eppatom (VI) He mpuBOAUT K 00pa30BaHUIO TOKCUYHBIX
no00YHBIX MPOAYKTOB. Kpome Toro, anekTponusHbiii cuntes gepparta (VI) sBnsercs ObICTpbIM,
0€30MacHbIM U SKOHOMHYECKHU BBIT'O/IHBIM IPOIIECCOM.

B pamkax mpoekTa mo co3IaHHui0 MOOUIIBHOW BOJOOYUCTHOW YCTAaHOBKM ObUI CO3/1aH
NPOTOYHBIN AekTponusep s cuHTe3a deppara (VI). E€ TexHonorus nmpumeHseT pacTBop
deppara (VI) HaTpus B kauecTBe peareHTa-okuciaurens. PactBop geppara (VI) nobGasnsercs
JI0 T€X MOp, OKa BCE 3arps3HSIOIINE BO1Y BEIIECTBA HE OyAyT OKHCIICHBI.

OCHOBHBIMH AHATUTHUYECKUMH 33JladaMU, KOTOPbIE BO3HHUKIM OBLIA: MOHUTOPUHT
KOHIEHTpauuu ¢eppara, T€HEPUPYEMOI0 YCTAHOBKOW M IOJIHOTa €ro BOCCTAHOBIIEHHS B
pe3yNbTaTe OKUCIEHUS 3arps3HUTENeH.

beutn  pa3zpaboraHbl  MeTOABl OHJAWH-aHANM3a 11 MOHUTOPHHTA TPOIECCOB
MPOU3BOJICTBA U OYUCTKU MPOTOYHOW BOABI ¢ momoribio deppata (VI) Ha ocHOBe mpsmMoit
MOTEHIIMOMETPUM, TIPOTOYHOW aMIIEPOMETPUM U MPOTOUHON QoTtomerpuu. OTKIOHEHHE
pe3yNbTaTOB U3MEPEHH YKa3aHHBIMU Ta00PATOPHBIMHU METOJAMH COCTaBUIIO B cperHeM 4,8%.
Y CTaHOBJICHHBIH JINANA30H KOHIEHTPAIMIA JUIs TPOTOYHOH GoToMeTpHH cocTaBma 2.5%107° —
7.7*10* M, nns npsIMON TOTEHIIMOMETPUH, JUIsl aMriepoMeTpuu 8,5* 10°M —7,1*%10 M. JIns
BepU(PUKALMK  METOAOB  OHJANH-MOHUTOPWUHTa OBUI  UCHONB30BaH  pedepeHTHBIN
CHEKTPO(HOTOMETPUUECKUIA METO/I.
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METOJOJOTUA UAEHTUOUKALIUN COCTABA HE®TAHOI'O
3ATPA3ZHEHUSA ITOYB VI BBISABJIEHUSA UCTOYHUKA 3ATPASHEHUSA
Mycuna H.C., Pomanosa IO.H., Mapromuna T.A.

Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo Poccuiickot
Axademuu Hayx, Mockea, Poccus
E-mail: musinanatalya@gmail.com

[Tpu uccnepoBanuu HedTe3arps3HEHHBIX MOYB JUIS OLUEHKU CTENEHUM M MacuiTaboB
HAaHECEHHOT0 ymiep0a ¥ MPOTHO3MPOBAHUS MOCIECACTBHIA NMPUMEHSIOT PAa3JInYHbIE METOIUKU
aHanmuza. OpHako W3-3a IIUPOKOM BapuabeNbHOCTH CcOCTaBa o00pa3loB HEPTH U
HEPTENPOAYKTOB U3 PA3TUYHBIX HCTOYHHKOB M HEBO3MOXXHOCTH CO3JIaHHs YHHBEPCAJIbHBIX
METOJUK, PE3yJbTaThl AHAIMU30B, IOJYYCHHBIE PA3HBIMH METOAAMH, CUJIBHO pPAa3HATCS.
Pacxoxnenust B pe3yibTarax MPUBOAIT K OMIMOOYHBIM HMHTEpPHpPETALUsAIM BHHOBHUKA
3arpsi3HEHUST M K BBIOOPY HEBEPHBIX TEXHOJOTMYECKHX pEIICHUN MpU OpraHu3aluu
PEKyJIbTUBALIMOHHBIX WJIM BOCCTAHOBUTENIbHBIX PaloT.

B HacTosmeit pabote aBTOpaMu pacCMOTPEHBI CYIIECTBYIOIINE HA CETOAHSIIHUAN JICHb
KOMIUIEKCHBIE TOJIXOJbl I HIACHTHU(PUKAMU cOCTaBa HE(TSIHOrO 3arpsi3HEHUS IOYB U
TPYHTOB, IOKa3aHbl UX MPEUMYIIECTBA M HeIOCTaTku. Ha ocHoBe aHanmM3a AaHHBIX U
IIPOBEJCHHBIX 3KCIEPUMEHTAIbHBIX HCCIIEI0BAaHUI aBTOpaMH pa3padoTaHa U anpoOupoBaHa
METOJIOJIOTHS OpraHHu3aluy J1a0OPATOPHBIX HCCIEeNOBAaHUI He(Te3arpsA3HEHHBIX IIOYB U
ITPYHTOB C LEJbIO OINpPEAETICHUS] MCTOYHMKA, KOHLEHTPALWU U YIJIEBOJOPOJIHOIO COCTaBa
3arpsi3HeHus. Pa3paboTaHHBIM KOMIUIEKC aHAIMTUYECKUX METOJIOB BKIrO4aeT B cebs MK-
CHEKTPOMETPHIO, Ta30BYI0 XpOMAaTrorpaguio C Macc-CENIEKTUBHBIM JIETEKTHPOBAHUEM,
TOHKOCJIONHYIO Xpomarorpaduio ¢ IJaMEHHO-MOHU3ALMOHHBIM JE€TEKTHUPOBAaHUEM H
anemeHTHBIN aHanu3 (C, H, N, S, O). [IpuMenenne npeayioxKeHHOTO KOMIUIEKCHOTO MOIX0/1a
MO3BOJISIET C BHICOKOM JIOCTOBEPHOCTHIO YCTAHOBUTH XapakTep HEPTSIHOTO 3arpsi3HEHUs 10UB,
OLICHUTH O0Illee BaJIOBOE COEpKaHHE HEPTENPOAYKTOB M HMX YIJIEBOJAOPOIHBIH COCTaB, a
TaKXe OIpPeJeNUTh 0COOEHHOCTH HHIUBUAYaIBHOIO YIJIEBOJAOPOAHOIO cocTaBa (MapKepsbl,
IPUCYIIME TOJIBKO ONPEJACICHHOMY BHJY HEPTENpOAYKTOB) M cleldaTb BBIBOABI O
NOTEHIMAJIbHOM HCTOYHHUKE 3arps3HeHus. B pabore mpoaeMoOHCTpUpOBaHA BaXXHOCTh ydeTa
NOTEph JIETYYUX HE(PTENPOAYyKTOB Ha CTaJWU TPAHCIOPTHPOBKU U MPOOOMOJATOTOBKU IPHU
3arps3HEHUU 110YB JIETKUMH He(TIHBIMU (ppakiusmu. Vcronb30BaHNe CTaHJAPTHBIX METOI0B
pOOOMOATrOTOBKY (BBICYLIMBAHUE AHAIU3UPYEMBIX Npo0O) BiedeT 3a co0oil omMOKH Npu
OLIEHKE YPOBHS 3arps3HEHUs TEPPUTOPHH JIETYYHMMH YIJIEBOJOPOJIAaMH U BBIOOpE CIIOCOOOB
BOCCTaHOBJICHHS 3arpsi3HEHHBIX TeppuTopuil. Ha peanpHbix 00pasiax moys, 0TOOpaHHBIX C
He(Te3arpsI3HEHHBIX 00BEKTOB U COMPSIKEHHBIX C HUMH TEPPUTOPHUI, TOKa3aHbl BO3ZMOYKHbBIE
OWIMOKM TpPU HMHTEPIPETAUN MOJYYEHHBIX PpEe3yJIbTaTOB C HCIOJIb30BAaHUEM pPA3TUYHBIX
METOJIOB aHaJN3a, UX BIUSHUE HA OMpEeNIeHNE UACHTUYHOCTU 3arpsi3HEHUS] TEPPUTOPUIA, U
Ba)XHOCTb NPUMEHEHUS] KOMITJIEKCHOTO MOIX0/1a MpHU (POPMHUPOBAHUH BBIBOJIOB 00 MCTOUHUKE
(BUHOBHHMKE) 3arpsi3HEHUS] U OpraHU3allii PeKyJIbTUBAIMOHHBIX PaloT.

Paboma evinonnena 6 pamxax eocyoapcmeentnozo sadanus  EOXU PAH.
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KOMIIVIEKC XPOMATOT'PAOUUYECKUX U MACC-CIEKTPOMETPUYECKHUX
METOAOB J1JIs1 AHAJIN3A OCOBO 3ATPA3HEHHBIX OBFBEKTOB
bypak A.K., I'punesuu O.U., Hviyxkuit U.C., Munenkosa H.C.

DeodepanvHoe 2ocyoapcmeerHoe DI00AHcemHoe yupedxcoerue Hayku Uncmumym guszuueckotl
xumuu u snekmpoxumuu umenu A.H. @pymrxuna PAH, Mockea, Poccus
E-mail: akburyak@mail.ru

Oco00 3arps3HEHHBIE 00BEKTHI MPECTABIIAIOT OMACHOCTh HE TOJIBKO ISl OKPY KaIoIIeH
Cpezbl, He TOJIBKO JJISi OIEepaToOpoB, OTOMPAIOIIUX MPOOBI, HO U JJISi IPUOOPOB HA KOTOPBIX
MPOBOAUTCS UCCIIEIOBAaHNE TAKMX BHICOKOKOHIIEHTPUPOBAHHBIX MPOO.

B mnacrosimeii paboTe paccMOTpeHbI MOAXOJbl K MPOBEACHUIO aHAIN30B TAaKUX IPOO,
KOTOPBIE TIO3BOJISAIOT MOTYYUTh MAKCUMAIIbHYIO HH(OpPMAIIHIO, HO TPU ’TOM MUHUMHU3UPOBATh
3arps3HeHue o0opyaoBaHMs. TpaguIMOHHBIA TONXO0J - pa3baBleHHMe mPod © UX
npenBapuTeNnbHas ouMcTka. Bmecte ¢ TeM, 00a 3TH MOAXO0Ja MOTYT MPUBOAMTH K MOTEpE
BEIIECTB MPUCYTCTBYIOUINX B MHHUMAIBHBIX KOHIEHTPAIHSIX, HO TPH 3TOM OTHOCSIIMXCS K
BBICOKO TOKCHYHBIM U OIpPEIESIONINM ONaCHOCTh MMEHHO 3TOT0 MCTOYHHUKA 3arpsi3HEHHUS.
ANBTepHATUBHBIM MOJIX0/I0M MOXKET OBITH IpUMEHEHHE IpernapaTuBHBIX
XpomaTorpauuecKkux MeTOJ0B, KOTOpbIE MO3BOJSIOT OCYHIECTBIATH paszjeicHue mnpod 6e3
MOTEPU YYBCTBUTEILHOCTH JJISl MX JABHEHIIETO OMpeaesieHHs], COXPaHss BCe KOMIIOHEHTHI B
xpomatorpaduueckoii cucreme. OFHUM M3 TaKUX [OAXOJOB SBISIETCA MPUMEHEHUE
TOHKOCJIOHHON XpomaTtorpaduul I NpeABApUTEIBHOTO Pa3/IeiCHUs W ONPEACICHUS TeX
KOMIIOHEHTOB, JJ11 KOTOPBIX IOCTUTHYTO yIOBJIETBOPUTENbHOE pa3zaeieHue. Cleayomuii sTan
- TPUMEHEHHUE YTIIyONEHHBIX METOJOB aHAIM3a, BKIIOYAIOMIMX Ta30BYI0 M JKUAKOCTHYIO
Xpomarorpaduio ¢ Macc-ClieKTpOMETPUYECKUM JIeTeKTUpoBaHHEeM. B Hacrosiueilt pabote
paccMOTpeHBl IPUMEPHI, MPUMEHEHUE TaKUX TOJXOJIOB JJISl MCCIEeOBaHUS OOBEKTOB 0CO00
3arpsA3HEHHBIX NPOAYKTaMU TpaHC(hOpMAIMM HECUMMETPUYHOIO JUMETWITHApasHHa U
MPOJIYKTaMH TOPEHUS YTIIEBOIOPOTHBIX TOTLIUB.

Hcnonb3oBaH HaboOp XpoMaTo-Macc-CIEKTPOMETPUYECKUX METO/0B, BKJIFOYAOLIHMA
aHaJIM3 PaBHOBECHOTO Tapa Haj MOBEPXHOCTHIO 00PA3IOB NMPH HECKOJIBKUX TeMIIepaTypax,
MHUKpOIpenapaTUBHOE pa3/ieleHue B BapUaHTe TOHKOCIOWHON XpoMaTorpaduu Ha HECKOIbKUX
copOeHTax, Ja3epHO-IECOPOIMOHHYIO MAacC-CIIEKTPOMETPHIO pa3JeN€HHBIX OOBEKTOB B
BapUaHTE TNOJOXHUTEIbHBIX M OTPULATENIBHBIX HOHOB, CMBIBBl PACTBOPUTENSIMHU pa3zHOU
NOJSIPHOCTA W TIPOBEJCHHE  XPOMATO-MAacC-CIIEKTPOMETPUYECKOTO  HCCIICAOBAHMUS,
BKJIIOYAIOIIET0 Ta30BYyl0 XpoMaTorpaguio M BBICOKYI 3(P(EKTUBHYIO IKUAKOCTHYIO
Xpomarorpaduio ¢ JABYMEpHOW Macc-CHEKTPOMETPHEH BBICOKOTO pa3pelieHus. Pe3ynbTarsl
MPUMEHEHHUS TAaHHOTO TO/IX0/1a MPUBEICHBI B psije myOnukanuid [ 1, 2].

Bo Bcex ciyuasx ynamoch J0OUTHCS MOBBILEHUS AS(PGEKTUBHOCTH pa3JesieHus,
WH(POPMATHBHOCTH aHAJIN3a M CYIIECTBEHHO CHU3UTH 3arps3HEHUE XpOMaTorpaduveckoil u
Macc-CIEeKTPOMETPUYECKON CHCTEMBI.

Uccneoosanue e6vinoaneno npu @uuancosou nodoepicke Munodbpuayxu Poccuu
(coenawenue o npedocmasnenuu cpanma Ne 075-15-2024-534).
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Hlabanosa E.B.Y, Bacunvesa U.E. , Bamoacypin I].
Y Unemumym eeoxumuu um. A1 Bunozpadosa CO PAH, Hpkymck, Poccust
2Uncmumym ¢uzurxu u mexnonoauu AHM, Yaan-Eamop, Monzonus
E-mail: shev@igc.irk.ru

DKOJIOT0-TeOXMMHUYECKOE COCTOSIHHE ITOYB B HACTOSIIIEE BPEMS OLIEHUBAETCS:

—CpPaBHCHHEM YCTAaHOBJICHHBIX BAJOBBIX (OTIEIHHBIX MOJIBUKHBIX (JOPM) COIEpIKAHUI
METAJIOB U METAUIOUJOB C UX MPEIelbHBIMU  JIOMYCTUMBIMH  KOHIEHTpPALUSIMU,
MPUBEICHHBIMY B CAHUTAPHO-TUTUCHHYECKUX HOPMATHUBAX;

—BBIUMCIICHHEM Pa3HOOOPa3HBIX CTATUCTUYECKHUX OLIEHOK — MHJIEKCOB 3arpsA3HEeHMUS,

—IMPUMEHEHUEM MHOTOMEPHBIX METOJOB CTAaTHUCTHYECKOTO aHaiau3a (pa3BelovHbIi
aQHAJIU3 JIaHHBIX, JAUCIIEPCHOHHBIM W JUCKPUMHHAHTHBIN aHajIN3, BapHallMd KJIACTEPHOTO U
(aKTOPHOTO aHAIHM30B) IS BBISBICHHS 3JIEMEHTOB, O0JIAAIONINX CXOKUM T€OXUMHYCCKHM
MOBE/ICHUEM MIPU MUTPAIMHU U aKKYMYJIALUYA OMOTEHHBIX M TOKCHYECKHUX AJIEMEHTOB, a TaKXKe
dbopMm HX mepeHoca;

—pacu€ToM HMHTErpajbHBIX XapaKTEPUCTUKH OMOXMMHUYECKUX MPOIIECCOB B PACTCHHSIX,
HaIpUMep, TakuX Kak (OTOCUHTE3, ()EPMEHTOTCHE3 U ypPOBEHBb 3arps3HEHUS TOKCUYHBIMHU
3JIEeMEHTaMU 4epe3 OTHOIICHUS BaloBbIX coaepxkanuii Fe/Mn, Cu/Zn u Pb/Mn.

CpaBHEHHE TO3BOJISET JIUIIb MPUOIU3UTEIBHO OMPENCIUTh BEPOSTHOCTD 3arps3HEHUs
Y3KHM KPYTOM 3JIEMEHTOB M HE MPECTABISAET [IEIOCTHON MH(OPMAILIK O COCTOSTHUU KauecTBa
nouBbl. B ciyyae MHAEKCHOrO MOJIXOJAa COIJIAaCOBAHHBIE IIOKA3aTEIM MEXAY pa3HbIMU
WHACKCAMH HAONMIONAIOTCS pEeAKO Uu3-3a He YyuéTa KaTeropuu 3eMellb, MPUTOAHOCTH
KOHKPETHOI'O0 MHJEKCAa 3arpsi3HEHUs] U TOTPEIIHOCTH (HEONpPEeIeNEHHOCTH) MOIy4YaeMbIX
MEPBUYHBIX aHATUTUYECKUX TAHHBIX. B CBS3U € 3TUM 10 CUX MOP MPOIOIDKAIOTCS Pa3pabOTKH
HOBBIX WHJIEKCOB, a pa3HbIC MUCCIIEIOBATEIH JIENAI0T MOMBITKH KIaCCU(UKAIIMN U BBISIBICHUS
CTENEHW TNPUMEHHUMOCTH  CYHIECTBYIOUIMX  HMHAEKCOB.  3a4acTyl0  MCIOJb30BaHUE
MHOTOMEPHOTO CTaTUCTMUYECKOTO aHajn3a OCJIOXHEHO H3-3a HEMOJHOThl MH(pOpMaluu o
MPUPOJHBIX CHCTEMax. YCTaHOBJICHHE DKOJIOTUYECKOTO COCTOSHUS MOYB MO WHTETPAIbHBIM
XapaKTePUCTUKaM OMOXMMHUYECKHUX TIPOIIECCOB B PACTEHHUSAX 3aBHCHUT OT BHUIOBBIX
OCOOCHHOCTEH pacTeHUN W KpUTEpUS CPABHEHUS MEXAy COOO JPEBECHBIX U TPABSHBIX
pacTeHuM.

B pabore Ha mpuMepe MOYB U pacTeHH, OTOOPAHHBIX Ha TePpUTOpHUH T. YiaH-batop, ¢
MOMOIIBIO PAIIHOHATBHBIX CXEM XMMHUYECKOTO aHaIn3a 00pa3IoB CONMPSKEHHBIX cpell "MouBa
— pacteHue" HM3y4eHO pacmpeneneHue 33 XUMHUYECKUX dieMeHToB. [lokazaHo, 4To miA
KOPPEKTHON WHTEpIpeTallii SKOJOTHYECKOH CHUTyallul W KIACCHU(PUKAIUU HCTOYHUKOB
MOCTYIUIEHUSI MHUKPOAJIEMEHTOB B TOPOJICKHE TIOYBBI C TIOMOINBIO MHOTOMEPHOTO
CTAaTHUCTUYECKOTO aHAIH3a CTPYKTypa aHATUTHKO-TEOXUMHYECKHUX TAHHBIX JOJHKHA COJIEPKATh
MH(GOpPMaLIMI0O O Makpo- U MHUKPOIJIEMEHTHOM cocTaBe, a Takxke mokazareisix pH u Copr.
Hanéxnoe onucanue 3K0JI0rMYECKOT0 COCTOSTHUS TOPOJICKMX MOYB JJOCTUTAETCS COUETAaHUEM
r€OCTaTUCTHYECKOTO KapTHPOBaHMs (MMOMCK W BBIICICHWE HWCTOYHUKOB 3arps3HEHUs) M
BBIUMCJICHHEM JIBYX WHJEKCOB: KOMIUIEKCHBIN MHIEKC 3arpsi3HEeHUs MouB (ZC) U MOKa3aTelb
TOKCUYHOCTH JIJIsl pacTeHU (OTHOLIeHHe coniepkanuil Pb/Mn).

Paboma  evinonnena  ma  obopyoosanuu  LKII  “Hzomonno-ceoxumuueckux
uccneoosanuu” UI'X CO PAH 6 pamkax eocyoapcmeennoco 3a0anus no meme HUP Ne 0284-
2021-0005 ““Passumue memoo08 UCCIe008AHUSL XUMUUECKO20 COCMABA U CMPYKMYPHO2O
COCMOSIHUS NPUPOOHBIX U MEXHOSEHHBIX cped 8 HayKax o 3eme”.
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BJIUAHUE METEOPOJIOI'MYECKHUX MTAPAMETPOB HA ®OPMUPOBAHUE
MOBBIIIEHHBIX YPOBHEM 3ATPSI3HEHUS ATMOC®EPHOI'O BO3JTYXA
BEH3(A)ITMPEHOM (ball)

Kopynoe AO.

@OI'BY «HIIO «Tatihyn», 2. Obnunck, Poccus
E-mail: korunov-ao@rpatyphoon.ru

OI'BY «HIIO «Taiidyn» ocymecTBiseT peryispHbie HabIoaeHus 3a coaepkanuem ball
B armocepHoM Bozayxe Oomee uyem B 140 ropomoB P® meromom BIXX ¢
GuyopuMeTpUUYECKMM  JETEeKTUpOBaHHEM. JlaHHble HaAOMIOACHUN HCHOJB3YHOTCA IpU
NOJATrOTOBKE EXXEroJHUKOB COCTOSHHS 3arpsi3HEHHsT aTMOC(epHOro BO3ayXa B ropojax Ha
tepputopuu Poccuiickoit @enepanuu [1].

CpaBHeHue pe3yibTaToB HaOmoaeHuil B roponax EBpomneiickoit (EYP) u Aszmarckoit
yactsax (AYP) Poccum, mo3BosisieT BBISBUTH CYILECTBEHHbIE pa3iMyUsl B XapaKTEpUCTHKaX
3arpsizaenus armochepst ball [1].

[ToMumo BBIOPOCOB NpPEANPUATHH, HAKOIUICHUIO PA3IMYHBIX TOKCHYHBIX BELIECTB B
aTMOC(EpHOM BO3[yXEe MOTYT CIIOCOOCTBYIOT HEOIAaronpHuiTHBIE METEOPOIOTHIECKHE
YCIIOBUSL.

Hns  omeHku  cmocoOHOCTH — atmMocepbl K CAaMOOYHMIIEHUIO  HMCIOJB3YIOT
METEOpOJIOTHYeCKUil oTeHIuan 3arpa3Henus armocdeps! (MII3A), pazpaborannsiii Cenereit
T.C. u ap:

Mi3A= Lertn
(Pocao. tP=6)

['ne Po.1 — moBTOpsiemocth ckopocter BeTpa 0-1 m/c, %; Pr — moBTOpsieMocTh JHEH C
TyMaHOM; Pocax. — IOBTOPsIEMOCTH 1HEN ¢ ocaakamu >0,5 MM; P>¢ — IOBTOPSIEMOCTh CKOpOCTEN
BeTpa >6 m/c.

Ecmn MII3A <1, To npeoOnagatoT MpoOIECcChl, CIOCOOCTBYIOIIME K CAaMOOYHUIIEHUIO
atmocoepsl, ecnu MII3A >1 — npeoOnanaroT mporeccsl, CHOCOOCTBYIOMNE K HAKOIJICHUIO
IpuMecen.

PesynbraTsl ananusza coaepxxanus ball B mpobax arMocdepHoro Bo3ayxa, 0ToOpaHHbIE
Ha [IH3 ceru Pocrugpomera B ropomax Hooky3nenk, bparck, Owmck, Yepenosern,
Mennoropck, Jlunenk u 3nauenuss MII3A st 3TUX TOpoI0B OCpeiHeHHbIE 3a niepuo ¢ 2020
no 2022 npezcTaieHsl B Tabnue 1, U3 KOTOpOi cieayeT, uTo yBeauueHueM 3HadeHust MII3A
yBenuuuBaeTcs koHueHTpanus ball. MIT3A MoxeT ObITh NCTIOIB30BaH JUIsl TPEABAPUTENBHON
OLIEHKH 3arpsi3HeHHs aTMocgepHoro Bo3ayxa ball ans roponos PO ¢ pa3nuuHbIM CIEKTPOM
HMCTOYHHKOB BEIOPOCOB.

Ta6auua 1. MII3A u conepxanue 6eH3(a)iupeHa B ropogax

T'opon MII3A cpennee [ToBTopsiemocTs cnyuaeB, | Cpenneroa. koHi. ball
3a nepuon 2020- | xorma MII3A >1 3a nepuon | 3a mepuox 2020-2022
2022 2020-2022, % (TJIK 1 5r/w), Br/m

HoBoky3uenk | 3,8 53% 7,3

Bbparck 33 50% 5,0

Omck 1,3 8,3% 1,3

Uepemnosenn 1,5 19,4% 0,68

Mennoropek | 1,8 25% 0,55

Jlumenk 1,0 2,8% 0,47

Jlurepartypa

1. ®I'BY «I'T'Oy», Exxerogauk cocTosHUS 3arps3HeHns aTMOC(EpHOTO BO3/ayXa B ropoJax Ha
tepputopun Poccuiickont ®enepaunn, 2023, C. 53.
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OBHAPY)XEHUE OCTATOYHBIX KOJJUYECTB JEHCTBYIOIUX BEHIECTB
CPEJICTB 3AIIIUTHI PACTEHUM B OFBEKTAX SKCIHEPTHOT'O
HCCJIEJOBAHUSA METOJIOM I'A30BOM XPOMATO-MACC-
CHEKTPOMETPUU C IPUMEHEHUEM METOJAUKHA MPOBOINOAT'OTOBKHU
QUECHERS
Cmpuorcaxos /. A.

Tocyoapcmeennwiii komumem cyoebHuvlx sxcnepmus Pecnyonuxu Benrapyco,
yenmpanvuwvill annapam, Munck, Pecnyoniuxa benapyce
E-mail: unsub@sudexpert.gov.by

B nocnennee Bpems cpean HazHadaeMblX B ['OoCylapCTBEHHBI KOMUTET CyAEOHBIX
skcneptu3s PecriyOnuku benapycs MaTepualioB BEIPOCIO KOJIMYECTBO SKCIEPTHU3, IPOBOIUMBIX
1o (akTaM YHUUTOKEHHs OOBbEKTOB PACTUTENBHOIO U JKUBOTHOTO MHpA, OTPABICHUS JIFOJEH,
XMILEHUsT MaTepuajbHbIX IIeHHOcTed. IIpu 3ToM mpeameroMm HccienoBaHHMs B Ha3BaHHBIX
Cllydasix 3a4acTylo SIBJISIOTCS Pa3IMYHOrO POJa CPECTBA 3aLUThl paCTEHUI.

Ha skcnieptusy 1o naHHbIM (pakTaM mpeoCcTaBIIsIOTCS YaCTH pacTeHUM, 00pa3ibl OB,
KOpMa Ui JKUBOTHBIX. B IOCTAaHOBIEHMSIX O HAa3HAYEHMM SKCIIEPTU3 CTABUTCS BOIPOC:
«MMeroTcst M Ha TOBEPXHOCTH IPEIOCTABICHHBIX Ha HCCIEOBaHME OOBEKTOB CpEACTBA
3alIMThl  pacTeHUH (mectuuuabl)». B cBsA3M ¢ 4eM, BO3HUKIA HEOOXOIUMOCTh B
UACHTU(QUKAIMKA TECTUIMIHBIX MpPErnapaToB Ha IOBEPXHOCTH IPEJOCTaBIAEMBIX Ha
UcclieIoBaHUE OOBEKTOB.

Llenpto HacTOALIeW HAay4YHO-UCCIIEAOBATENILCKOM paboThl sBIseTCs pazpaboTka
METOAMKH UIEHTHU(PUKALUN CPEJICTB 3aLUThI PACTEHUI Ha IOBEPXHOCTH MIPEJOCTABIIIEMBIX Ha
HKCHEePTH3y OOBEKTOB, HANIPABICHHOMN Ha MOBbIIEHUE 3()()EKTHUBHOCTH M COKpAILIEHHE CPOKOB
IIPOU3BOJICTBA SKCIEPTU3bI MATEPHAJIOB, BEIIECTB U U3JECIINM.

[TonTBepkieHNEe HanWuusg HAa IIOBEPXHOCTH IPENOCTABIEMBIX Ha HCCIIECJOBAHHE
O00BEKTOB CIIEIOBBIX KOJIMYECTB CPEACTB 3AIIUTHI PACTEHUH BO3MOXKHO JIHMIIb B Cilydae
oOHapykeHHs B o0Opa3lax, MOJYYEHHbIX B pe3yjibTaTre MpPOOONOJrOTOBKH, OCHOBHBIX
JeMCTBYIOIIMX BelIeCTB mnecTHMuuaoB (nanee-/IBII) — kommoHeHTOB, 0O0nagarommx
OMOJIOTMYECKON aKTUBHOCTBHIO MO OTHOIIEHHIO K BPEAHBIM OpraHU3MaM MM OKa3bIBAIOLIMX
BJIIMSIHUE HA POCT U Pa3BUTHE PACTEHUM.

HccnenoBanne NECTHLMIHBIX IPENAapaToB JACIUTCA Ha JIBa OCHOBHBIX JTara:
npoOONOArOTOBKY M HENocpeACTBeHHyro wuaeHTH(ukanuto JIBII ¢ wucnons3oBanueM
COBPEMEHHOTI'0 aHAIMTUYECKOT0 000y I0BaHHUS.

B pamkax HacTtosmed Hay4HO-HMCCIeIOBAaTEIbCKONH paboThl  MPOOOMOArOTOBKA
ocymiectBisiach mo meroguke QUEChERS, B ocHoBe kotopoit nexur Boigenenue JIBIT u3
aHAJTU3UPYEMBIX MTPOO U MOCIEAYIONIAas OYUCTKA MTOTyYaeMbIX IKCTPAKTOB OT HEXKEIaTeIbHbIX
npuMeceil  (OpraHMYecKUX KHCJIOT, JIUMHMJOB, MUTMEHTOB, CaxapoB) C IOMOIIbIO
JMCTIEPCUOHHOM TBep10(a3HON SKCTPAKIHH.

HccnenoBanne TMOIy4YyaeMbIX KOHLEHTPAaTOB AKCTPAKTOB IPOBOAUIM  METOJOM
ra30kKUJIKOCTHOH XpoMarorpaguu ¢ HMCIOIb30BAaHHEM XpPOMAaTO-Macc-CIIEKTPOMETPUUYECKON
cuctembl Agilent Technologies GC6850Network/MSD5977B (kanwuisipHas KOJIOHKA
DB-5MS). Wnentudukanuio KOMIOHEHTOB MPOBOAMIN C TPUMEHEHHEM JJIEKTPOHHOU
oubmotexku NIST 20.

B pesynbraTe mpoBeAEHHOTO HCCIEAOBAHUS pa3pabOTaHbl METOAMYECKHUE MOJXOIbI K
oOHapykeHHI0 32 JeHCTBYIOIIMX BEIIECTB MECTHIMIOB B OOBEKTaX HKCHEPTHOIO
uccienoBanus. Meroauka npoodonoaroroBkn QUEChERS 0Owia amantupoBaHa 1o 3amayw,
peliaeMble  TpU  MPOBEACHUH  CylneOHbIX skcneptu3. Ilokazana 3¢ddexkTuBHOCTH
UJACHTU(QUKALMKA PA3JIUYHBIX KJIACCOB MNECTULUAOB (HEOHMKATUHOUIOB, IHPETPOUTIOB,
(eHOKCHKapOOHOBBIX KHUCIOT, apHIIOKCU(PEHOKCUIIPOIIMOHATOB U Jp.) MO UX CTPYKTYPHBIM
XapaKTEePUCTUUECKUM HOHAM.
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NMMYHOXPOMATOI'PA®OUYECKHUE TECT-CUCTEMBI J1JIsA
BBICOKOYYBCTBUTEJBHOI'O BBIABJIEHUS IIECTULHUA0OB B OBBEKTAX
OKPYXAIOIIEW CPEJIbI
Kepoee A.B., /[3anmues b.b.

Unemumym ouoxumuu um. A.H. Baxa, @edepanvhbiii ucciedo8amenbCKull YyeHmp
“@ynoamenmanvuvle ocHogvl buomexronocuu” Poccutickoil akademuu HaAyK
Poccus, 119071, Mocksa, Jlenunckuii npocnekm, 0. 33
e-mail: zherdev@inbi.ras.ru

VHTEeHCUBHOE NPUMEHEHHE XMMHUYECKUX CPEACTB 3alllUThl pacTeHUil 00yCIOBIMBAET
HEO00X0JUMOCTh MacCOBOI'0 MOHUTOPHHIA UX COAEPKAHUS B O0OBEKTAX OKpY:KAIOIIEH cpele,
IIPEKIE BCErO B IPUPOJIHBIX BOJAX M MOYBE, a TAKKE B CEIbCKOXO3AMCTBEHHOMN NPOLYKLUH,
MO3BOJISIOIIETO OLEHUBATh COCTOSTHUE IKOCUCTEM U PUCKU [yl YeloBeKa. B mocneanue roapl
Bce 0oJiee BOCTPEOOBAaHHBIMU CPEICTBAMH TAKOTO KOHTPOJIS CTAHOBATCS UMMYHOXHUMUYECKHE
TECT-CUCTEMBI, KOTOPbIE MOT'YT MCIOJIb30BaThCsl HEMIOCPEICTBEHHO B MECTax 0TOOpa npod u
OpUHUMATh  ONEPATUBHBIE PEHICHUS O COCTOSHUU  XapaKTepU3yeMbIX  OOBEKTOB.
D¢ dexkTuBHOCTH TECTUPOBAHHS IO MecTy TpeboBanus» (point of care testing) ¢ MOMOIIBIO
UMMYHOXpOMAaTorpauueckiux TeCT-M0JOCOK yOeAUTEIbHO MOKa3aHa MpH PELIEHUHd MHOTHX
3a7a4  MEAMLMHCKONW JUAarHOCTMKM W  IPEJICTaBIsIET HECOMHEHHBIM HHTEpec s
9KOJIOTUYECKOT0 MOHMTOpUHra. OJHAKO Mepexo]l K IIUPOKOMY BHEIa00paTOpHOMY
UMMYHOXpOMaTorpaguueckoMy  KOHTPOJIIO  TECTHIHMIOB  TpeOyeT  pemieHds  pszaa
JIONIOJIHUTEBHBIX —3aJlad, CBA3AHHBIX C aJanTanuedl TecT-CUCTeM K OCOOEHHOCTSIM
XapaKTepU3yeMbIX Mpo0 U BBIABISEMBIX CO€AMHEHUH. B cooOlieHun mnpencTaBieHbl
pa3paboTKH, HalpaBlIieHHblE Ha CHW)KEHHE TMPEleioB HMMYHOXpPOMAaTorpagpuueckoro
0oOHapy»XeHHs MECTULIUJOB IIPU COXPAHEHUU METOANYECKON MPOCTOTHI U AIKCIIPECCHOCTH.

ITpoananu3upoBaHbl TEOPETUYECKHE 3aBUCHUMOCTH KOHILIEHTPALMHU JETEKTHUPYEMBIX
MMMYHHBIX KOMIUIEKCOB B TECT-CUCTEMaXx M C HUX YUYETOM OIIpeAeNieHbl MapaMeTphbl,
JUMHUTHPYIOIIME MHWHHMMAJIbHBIE BBIABISEMBbIE KOHILEHTpalMK aHaiuToB. ComocTaBIEeHbI
BO3MO>XHOCTH HCIOJIb30BaHUsI B HMMMYHOXpOMaTorpauu HAHOYACTUI-MapKEpOB pPa3HBIX
pasmMepoB M (OpMBI, a TaKKe HUX KOMIUIEKCOB C aHTHTEJIaMHU pPAa3HOro COCTaBa.
OxapakTepr30BaHbl MPOLECCHl YCUJIEHUSI ONTHYECKUX CUTHAJIOB B MMMYHOXpoMaTtorpaduw,
OCHOBaHHbIE Ha HApalllMBaHWU HAHOYACTHUI[ BOCCTAHOBJIEHHUEM HA MX IOBEPXHOCTHU COJEH
METaJIJIOB, a TaK)K€ Ha KaTaJUTHUYeCKON (HAHO3MMHON) TpaHCQOpMAIMH XPOMOTEHHBIX
cyoctpatoB. Omnpenenensl 3¢ (GeKTUBHBIE TPOTOKOJIbI UCIIOIBb30BaHUS 30J0THIX HAHOYACTHUIL C
pa3BETBIEHHON MOBEPXHOCTHIO (HAHOIIBETOB), 30JI0TO-TUIATHHOBBIX M 30JI0TO-CEPEOPSHBIX
HaHO3UMOB. [Ipu wucnonb30BaHMM B HMMMYHOXpoMarorpauud HAHOYACTUI[ MarHeTuTa
MOKa3aHbl BO3MOKHOCTH KOHIIEHTPUPOBAHUS 1IENIEBBIX aHATUTOB U3 OOJIBIIMX 00HEMOB MPoO,
OTJIEJIEHUsI OT KOMIIOHEHTOB MaTpuKca M TMOCIeAyIoUlel NpsiMONM ONTHYECKOM NeTeKIUU
MEYEHBIX UMMYHHBIX KOMIIJIEKCOB.

Paccmotpeno MIpUMEHEHNE BBIIIIEONMCAHHBIX MOJIXOJIOB Ui
UMMYHOXPOMAaTOrpaguueckoro KOHTPOJIS MpeACTaBUTENIeH pa3HbIX KJIAcCOB MECTUIUIOB —
napakBaTa, UMHJAKIoNpuaa, 2,4-xJ0p(peHOKCUKYCYCHON KHUCIOThI, (UIpPOHMIIA, AUYPOHA,
U30MpOTypoHa, xyuopnupudoca u ap. JJocturaembie mpenensl oOHApYKEHUS HAXOIATCS B
nuana3zone ot 0,02 no 2,1 Hr/mi, COOTBETCTBYS TPeOOBaHUSAM K MPENEIbHO JOMYCTHUMbBIM
YPOBHSIM KOHTaMHMHalMU. [IOMHMO KadyeCTBEHHOIO BHM3YaJbHOIO KOHTPOJISI INPEBBILIEHUS
IIOPOTOBOT0 yYPOBHA KOHTAMHMHALIMM, BO3MOJKHA KOJIMYECTBCHHAs OLICHKA COICpKaHUS
NECTUIMIa HAa OCHOBAHWM HWHTEHCHBHOCTH OKpAIIEHHOM 30HBI TeCT-MojJocKkH. CreneHb
BBISIBJICHUSI IECTUIIUIOB B IPUPOAHBIX Tpobax BapbupyeT oT 75 1o 112%.

HUccnedosanue gvinonneno npu ghunancogoii noooepaicke Poccuiickozo nayunozo ¢honoa,
epanm Ne 24-43-00196 (https://rscf.ru/project/24-43-00196/).
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HOBBIE BOSMOKHOCTH BOJIBTAMEIIPOMETPUYECKOI'O OIIPEJAEJIEHUSA
OPTAHUYECKHUX U HEOPTAHUYECKUX 9 KOTOKCUKAHTOB HA OPT'AHO-
MOJAU®UPOBAHHBIX SJIEKTPOJAX
Cnenuenxo I'.b., /loposxcko E.B., Hypneiiuc E., Hypmamemosa A.A.

Tomckuti nonumexHuueckuu ynusepcumenm,

634050, 2. Tomck, np. Jlenuna30
e-mail: microlab@tpu.ru

OcHOBHas 3ajjaya HKOAHAIUTUYECKOTO KOHTPOJSL MPEANOoJaraeT  ONpenensTh
MHUKPOKOJIMYECTBA JJIEMEHTOB M OPraHWYECKHX BEHIECTB C BBICOKOM TOYHOCTBIO U
CEJICKTUBHOCTBIO B ULIMPOKMX MHTEpBajax OMNPEAEISeMbIX COIEpPKAHUN MpPH yCIOBUU
HEBBICOKHMX (PMHAHCOBBIX 3aTpaT.

KoHTponp kauyecTBa 3KOJOIMUECKHMX OOBEKTOB Ha COJEpKAHWE HEOPraHWYECKUX WU
OpPraHUYECKUX IKOTOKCHUKAHTOB MTPOBOAUTCS PA3TUYHBIMU (PU3UKO-XHMUYECKUMU METOJIAMH,
CpeaM KOTOPBIX METOJ HHBEPCHOHHOM BosibTammepoMeTpuu (MB) 3aHnumaer B Hacrosiuee
BpEMSI OJTHO U3 BEJyILIEE MECT.

HeoOxonumast  CeNEeKTUBHOCTL M BBICOKash  YyBCTBUTEIBHOCTb  ONpeAETIeHUN
o0ecreynBarOTCA 3a CYET CHenu(PUYECKHX CBOMCTB IOBEPXHOCTH, C(HOPMHPOBAHHOW Ha
OpraHo-MoJu(UIMPOBAHHBIX AJIEKTpoAax. MIHTepec K 3TUM pa3paboTKaM CBsI3aH HE TOJIBKO C
NPUMEHEHHEM OPTaHO-MOJU(HUIIMPOBAHHBIX 3JEKTPOJOB B  BOJIBTAMIIEPOMETPUUYECKOM
aHanmu3e. VX mMpoko UCHONb3YIOT B KauecTBe Mpeodpa3oBarenell OMOXMMHUYECKOIO OTKIIMKA
B COBpEeMEHHbIX OuoceHcopax. Co3aHue HOBBIX CEHCOPOB, OCHOBaHHOE Ha
MOJIUGHUIMPOBAHUH JIEKTPOJIOB, MO3BOJISET PELIUTh JAHHYIO 3a/1a4y.

B npakTtuke co3gaHUs HOBBIX AJIEKTPOXMMHMUYECKHX CEHCOpPOB HaubOojee YacTo
UCTIONB3YIOTCSL pa3MyHble MaTepuaibl — 3TO IJIaTHHA, 30JI0TO, cepedpo U YIiepojHbIe
MaTepHalbl, KOTOPBIE 00JIAAIOT PSAIOM YHUKAIBHBIX CBOMCTB. YTIIEPOIHBIC MATEPUAIIBI, TAKHE
Kak rpadut, nmuporpaduT M Ap. MO3BOJIAIOT CHHTE3HPOBATh MaTepuan KOMIAKTHOW WIH
JMCTIEPCHOM (OpPMBI C 3alaHHOW TOPHCTOCTHIO, COCTABOM IOBEPXHOCTHBIX TPYII, YTO
o0ecrieynBaeT MPUMEHEHHE HX JJs NpakTHUecKuX Leineid. B pabore u3yueHo BIUsHME
Pa3IUYHBIX  3aMECTUTENIed TO3WJIATHBIX COJEH  apeHIua3oHusl U MeTaJIM4EeCKHX
MOIU(HUKATOPOB HA BOJIETAMIIEPOMETPUYECKOE OIpesieneHne »ieMeHToB.  [IpoBeneHs
UCCIICIOBAaHUS ~ BOJIBTAMIIEPOMETPHUECKOTO  TIOBEACHUST HEKOTOPBIX  HEOPTaHMYECKHX
3JIEMEHTOB Ha pa3jIMYHBIX THIMAX 3JIEKTPoJaX, MOAU(DUIMPOBAHHBIX COJIIMU apeHIUa30HUS
TO3UJIaTA.

Hamu npoBeneHs! ucciaeloBaHUs MO MCIOJIb30BaHUIO PAa3IMYHBIX HAHOKOMITIO3UTHBIX
MaTepHaJioB B COYETAHNH C OPTaHUIECKUMH BEIIECTBAMH M HEOPTaHHYECKUMH COSTUHEHHSIMH.
[Tpu 3TOM 4yBCTBUTENIBHOCTH BO3pPACTAET B 2-4 pa3a, mpeaes OOHAPYKEHUS YMEHBIIIAeTCs.

Pa3paboransl paboune ycaoBHs ONpeaeeHIs] HEKOTOPBIX OpraHMYECKUX COeTUHEHHH Ha
¢onoBom anekrpomure - 0,1M  Na;HPOs Ha pa3auuyHbIX TOJJIOKKAaX  OpraHo-
MOU(HUIIMPOBAHHBIX AIEKTPOJAX — CTEKIOYTIIEPOTHON (/17151 aMUHO-, THIPOKCUCOCTMHEHUH 1
COCIMHEHUH ¢ KOHJIEHCUPOBAaHHBIMU O€H30JBHBIMH sJpaMu) U cepebpo — Juis
HUTpocoeuHeHN.  Paboune ycioBUS ONpeNeNeHus apoMaTHYeCKUX COEIMHEHUN ¢
KOHJICHCUPOBAaHHBIMU OCH30JIbHBIMU siZ[paMU: Ha)TalMHA U aneHadTeHa MO3BOJIAIOT [IEHUTh
UX MTOTEHINAIIBI aHATUTHYECKUX CUTHAJIOB M JI0Ka3aTh, YTO TPH MPOIIECCE IIEKTPOOKUCITICHUS
IPOMCXOIUT pa3pbIB 1MKIa. Ha OCHOBaHMM MOMyYEHHBIX PE3YIbTaTOB pa3padoTaHbl CIIOCOOBI
HOJy4YEeHHUs OpraHo-MOIU(pHUIMPOBAHHBIX JIEKTPOOB u METOAMKH
BosbTaMIiepoMerpuueckoro ompeaenenuss [, Se, Ni, Cu u Fe, a Takxke OpraHMYecKUX
COEIMHEHUH B BOAAX Pa3IMYHOIO THIIA.
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MNOoAXOJbI K PEKYJIbTUBAIIMU U BBIBOAY U3 OKCIIVIYATALIUN
OBBEKTOB HAKOIIVIEHHOI'O 9KOJIOT'HYECKOTI'O BPEJIA. POJIb
AHAJIMTUYECKOW XUMHUMN.

Kanameikos C.H.'?

YIpesuouym Poccuiickoii axademuu nayk, Mockea, Poccus
2Mockosckuii 2ocyoapcmeennniil ynusepcumem umenu M.B. Jlomonocosa,
xumuueckuu gpaxyromem, Mockea, Poccus
E-mail: SNKalmykov@pran.ru

['ocynapcTBeHHbI peecTp OOBEKTOB HAKOIUIGHHOTO Bpela OKpyKawlleh cpene
HacuuThiBaeT (1mo coctossauio Ha 31.03.2025) 1060 pa3nuyHbIX 0OBEKTOB BO BCEX PErHOHAX
Poccuiickoii ®enepannu. B peecTp BKIIIOUEHBI OYEHB CIOXKHBIE 110 COCTABY 3arpsi3HUTENICH U
MacmTaly paclpoCTpaHEHHUs 3arpsi3HEHUs OO0BEKTh. BBIOOp TEXHOIOTHMH pPEKyJIbTUBAIHH
00BEKTOB HAKOIUICHHOTO AKOJIOTMYECKOTO Bpe/la OCHOBBIBACTCS HA JAaHHBIX MACHOPTH3ALUU
OTXOJIOB, BKJIFOUAIOMIEH TOYHOE OIPEIeIIEHNE X COCTaBa, IPUYEM B TOM YHCIIE KOMIIOHEHTOB,
coJIeprKalInXxcs B HEOOIBIINX KOTUYECTBAX, 0COOCHHO eclu peub uiaeT o BemecTBax | wn |l
KJjacca omacHoctd. Kpome Toro, HeoOxomuma HH(POpPMAIUS O pacIpOCTPaHEHUH OTXO/OB B
MPOCTPAHCTBE, B TOM YHCIIE TI0 TITyOUHE.

[TpumMepoM TOTO, HACKOJIBKO CIIOKHBIM MOXKET OBITh COCTaB OTXOJ/OB, CIY’KUT OOBEKT
«YUepHas gpIpa» - HEOpPraHW3OBaHHAs CBajKa MPOMBIIUICHHBIX OTXOJOB OBIBIIETO
npousBojgicTBa OAO «Oprerekiion, I. [[3epxkuHck. MeTonaMu 3JIeKTpOTOMOTpaduu yIaIoCh
CeNaTh OLIEHKY MOIIHOCTH M 00beMa 3arpsi3HEHHBIX HEOAHOPOIHBIX TEXHOTEHHBIX TPYHTOB
Ha aKBaTOPHUH IUTAMOHAKONHTENs. [Ipy BRIIOJTHEHHOM aHAIU3€ MACT U TIACTH(GHUIIMPOBAHHBIX
OTXOJIOB OBLIO YCTaHOBJEHO, YTO B COCTaBE OTXO/Ja MOXKHO BBIIEIUTh MHUHEPAIbHYIO U
OpPTaHUYECKYIO COCTABJISIONIYIO, IPU JOMUHUPOBaHUU (0T 79 110 99,8 %) nmocnenHe.

Cpenu OCHOBHBIX HU3KOMOJIEKYJISIPHBIX OpPraHMYECKHX BEIECTB OBbLIM ONpeAeIeHbI H-
OyTWJIMETaKpHWJIaT, CTHPOJ, METHICTHPOJI, U30MPOMImIOeH307, arnerodeHoH, (eHodn,
qulOytundTanar, auzo0yTwidranar, n-kymuiadeHon, goxeunnamerakpunar. CopaepikaHue
MIEPEYUCIIEHHBIX BEIIECTB BAPbUPYETCS B MCCIEAYyEMBIX Mpodax oTxoA0B auana3zone ot 0,05
10 20 %, 4TO OmATH K€ MOKAa3bIBaeT BBICOKYIO HEOJHOPOJHOCTH HCCIIEAYEMOIro OOBEKTa.
OCHOBHBIMH KOMITOHEHTaMH TIOJMMEPHON (PPaKIIUM OTXOJOB SIBIISIOTCS METHIMETAKpHIIAT U
OyTHJIMETaKpWJIaT, CONOJMMEphl MeTHJaKpuiaTa, OyTWIakpuiaTa M CTUposia, (eHOoI-
coJepKalie TOoJIUMEpHl, (eHoIPopMambAeruIHas cMojia. BBUIO BBIIOJHEHO BBICOKOE
coJepkaHue xjopopranuueckux nectuiuaoB (XOII) u nmoauxiaopupoBaHHBIX OH(EHUIIOB
(ITXB) B o6pasnax orxona. Cymma IIXb s Bcex ncciaeoBaHHBIX TOUEK 0TOOpa cocTaBuia
6omnee 1000 mr/kr (umu 0,1%) mpu [1JIK B mouse — 0,02 mr/kr. Cpeiy KOMIIOHEHTOB 3016l TTOCIIE
030JICHHSI OTXOJIOB HAWJCHBI CBUHEI, HUKEIIb, ME/Ib U IIMHK B KOHIICHTPAIMIX, 3HAYUTEITHHO
npesbimatomux [TJK/OJIK, 4To cBHIETENbCTBYET O BBICOKOM KJIACC€ OMACHOCTU 30JblI U
HEOOXOIMMOCTH peIIEeHUs 3a/1a41 €€ JabHEeHIIel yTHIN3alum.

Baxkneimmm 3akiitoueHUEM M3 JTaHHBIX MeoQU3NYECKUX HCCIIEOBAHMM, OINpeneIeHHs
KOMITOHEHTOB OTXO/IOB, C Y4€TOM HEOJHOPOIHOCTH, SIBJSETCS BBIOOp METOAa yTUIIM3AIMU
OTXOJIOB — OT MHPOJH3a (BaXEH BBIOOpP TEMIIEPATypHOTO PEKUMA, JOOYMUCTKA OTXOSIINX
ra3oB) U IepeBojia B MHEpTHBIE (GOpMY Ul XpaHEHHs, 10 3aXopoHeHHs Ha mecte. [Tonxompl,
IpA KOTOPBIX HEBO3MOXKHO TIOJIHOE H3BATHE OTXOJOB W 3arpsA3HEHHBIX KOMIIOHEHTOB
OKpY’Kalolle cpenibl, BKIIOYAIOT CO3JAaHHUE CUCTEMBbI MPOTHBOMHIPALMOHHBIX OapbepoB U
3aBeC C HCIIOJIb30BAHMEM TIJIMHUCTBIX MaTepUajoB, OOECIEYMBAIOUIMX B 3aBUCUMOCTU OT
cocraBa HeoOxoaumbie Mup(y3rnOHHBIC, MUTPALIMOHHBIE W COpPOIMOHHBIE CBOMCTBA. bhina
co3faHa 0a3a JaHHBIX M0 TJIMHUCTHIM IMPOMBIIUICHHBIM MECTOPOXKACHUAM, BKItoyaromas 24
KPUTUYECKHE BAXKHbBIE XapaKTEPUCTHKH STHX TJIMHUCTBIX MAaTEPUAIIOB.
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AHAJIMUTUKA COCTABA OTXOA0B KAK OCHOBA OIEHKU OFBEKTOB
HAKOIIVIEHHOI'O 9KOJIOTHYECKOI'O BPEJIA
Kaopuxoe C.IO., Ocnanosa T.E.
QI'VII «DedepanvHulil SK0I02ULECKUL ONEPAOP»

JIukBUIAIUs HAKOIJICHHOTO  JKOJIOTUYECKOTOo Bpela SBJSETCS  MPHOPUTETHOM
JKOJIOTMYECKOH 3a1auei. KiltoueBbIM 3TaIloM SIBIIETCS AHAIUTHYECKOE OIIPENIEIICHUE COCTaBa
OTXOJ10B, HAKOIIJICHHBIX HAa TEPPUTOPHIX OBIBIINX MPOMBINIICHHBIX 00beKTOB [1]. [IpaBuibHo
UICHTU(PUIMPOBAHHBIE XUMHYECKUE COCIMHEHHS W HX KOJMYECTBEHHBIC IapaMeTphl
no3BONIAIOT  3(G(GEeKTUBHO pa3pabaTbiBaTh TEXHOJOTMM O€30MacHOM  yTHIM3AlMM U
PEKYIbTUBALIMY 3aTPA3HEHHBIX TEPPUTOPUH.

Jns  wolrocTpallid  paccMOTpeHbl  Tpu  0ObekTa:  ObIBIIee  MPEANPUSATHE
«Ycompexumnpom» (1. Ycombe-Cubupckoe), balikanbCkuii — HEIDTIOII03HO-OYMaXkKHBIH
koMmOuHat (BIIBK) 1 momuron «Kpacusiii bopy.

Ha reppuropun «¥Y coslbexummpoma HaxoauiIoch 6oiee 250 EMKOCTEH ¢ HEUM3BECTHBIMU
BelleCTBAaMH. AHaJIUTHUYECKas 3a/laya COCTOsAA B UACHTH(PHUKAIIMN BEIIECTB U ONpEACTICHUN
KoHIeHTpauuii. KonkperHnsie mapamerpsr obpasna Ne26: Boma — 86,6%, METHIILIEIUTION03a —
12,3%, cynbdar xenesa — 0,912%, natpuit — 0,0243%, marauii — 0,0311%, amromuHuii —
0,0307%, kpemuuii — 0,0643%, cepa — 0,0286%. cnonb3oBamics UK-Dypre ciekTpockomnus,
PEHTTEHOCTIEKTPaIbHBI MUKpPOAHATU3, Ta3oBas Xpomarorpadus ¢ Macc-CIEKTPOMETpUEH,
aTOMHO-a0COpOLIMOHHAS CIIEKTPOMETPUS, TPABUMETPHUECKUE U TUTPUMETPHUECKUE METOMIBI
[2, 4].

Ha tepputopuu BIIBK BbIJIN o6HapyxeHBI mETOKOCOAEpKAIINE OTXObI C BHICOKUM
coJiepKaHueM CyJb(haTHOTrO MIENOKA U OCTATKM XUMHUYECKUX peareHToB. OCHOBHas 3aj1aya —
omnpezeneHue arperaTHoro cocrosinus, pH cpens! (Bappuposai ot 8,2 10 11,7) u xXumMuueckoro
coctaBa O0TX0/10B. [IpumeHnsuch rasosas xpomartorpadusi, MK-®dypee cnekrpockomnus,
aTOMHO-a0COpOIIMOHHAs CIIEKTPOMETPUS M KAYECTBEHHbIE PEAaKIMM Ha HOHBI (Cynbdarsl,
HUTPATHI, aMMOHHMH) [3].

[Tomuron «Kpacusiii bop» xapaktepusyercst HakoruieHreM Oosiee 334 ThIC. M? KHAKUX
OTXOJZIOB C BBIpAXEHHON cTpaTudukanuell. AHaTUTHYecKass 3ajada — TOCIOiHas
uaeHTu(UKaMs W KOJWMYECTBEHHas oOleHka Tsokénbix weramwioB  (Pb, Hg, Cd),
HOJUIMKINYECKUX apOMAaTHUECKUX YIIIeBOJOPOJOB (10 35 MI/KI) U AMOKCHHOB, COJIEpKAHUE
pTyTH nocturano 12 mr/kr. Mcnonbs3oBanuch METOABI Fa30BON U )KUJKOCTHOM XpomaTorpaduu,
aTOMHO-a0COpPOLIMOHHOM CIIEKTPOMETPHH, (POTOMETPUUYECKUE U KaUeCTBEHHBIE peakiuu [4].

KommiekcHoe TnprvMeHeHHe aHaJUTHYEeCKUX METOJO0B IO3BOJIIET MOJIy4daTh TOYHBIE
pe3yabTaThl A pa3paboTKU 3(PPEKTUBHBIX KOJIOIMYECKMX pEIIeHUH i peabuiauTaruu
HapyLICHHbBIX MPOMBIIIJICHHBIX Tepputopuii [1].
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YCOJIBEXUMITIPOM - UCTOPUSA KATACTPO®bI, OCOBEHHOCTH
ONPEJAEJIEHUSA COCTOSHUSA U BbI3OBbBI 1JIsA XUMHUN
Heanoe A.B.
DedepanvHulil uccredosamenvckuil yeump « Mpxymexkuu uncmumym xumuu um. A.E.
Dasopcrozoy Cubupckoeo omoenenusi Poccutickoii akademuu nayk, Upkymck, Poccust
E-mail: ivanov@irioch.irk.ru

1O «Xummpom» B 1. Yconbe-Cubupckoe Obu10 ocHOBaHO B 1936 roxy. 3aBoj Obul
IpeIHAa3HAayeH [UIsl BBIIYCKa JTWJIOBOM MKHUAKOCTH, B JaJIbHEHIIEM, OBUIM 3aIlylleHbI
MIPOM3BOJICTBA Tepekucu Bojaopona (1956), xkucmopopda, a3ota, ouuctka paccona (1961),
alleTUICHA U TMOJIMBUHUIOBOM cMoubl (1963), kpemHuiiopranuveckux moaumepos (1964),
KPYITHOTOHHAXXHOE MIPOU3BOJICTBO KapOuaa KaJbIus, HE00XO0JMMOTO TUIS
nosyueHus anetuieHa (1966), merwiuemnonossl (1969), kayctuueckoil coJpl METOJIOM
PTYTHOTO  JJIEKTpOiM3a U  KpeMHHil-opraHudeckux MoHomepoB  (1970), mepBoe
B PCOCP npou3BoAcTBO HEHTpaidpHOro runoxjiopura kaneuus (1974), TpuxiopaTuiieHa
(1975), wmerammmueckoro Hatpus (1983), smuxmoprunpuna (1988). «Xummpom» sBISIICS
rpagoo0pa3yoluM IpeaIpUsaTieM U OJHUM U3 JIUAEPOB XUMUYECKOW MHAYCTPUU B CTpPaHE.
YucneHHOCTh pabOTHUKOB MPEINPHUITHS B IMHUKE €ro JAeATeIbHOCTU cocTaBisia 12 ThiC.
yesoBeK. UMCIeHHOCTh TOPOJICKOr0 HaceleHus B Te rojabl pocturana 108 Teic. yenoBek. B
1990-e roapl «YcompeXUMIPOM» BCTYNHUI B IMEPHOJ KpU3HCA, HO €Ile MPOAOJIKal CBOIO
JeSITENIbHOCTh, KOJIMYECTBO PAaOOTHUKOB NMPEANPUSATHS COKPATUIOCh 10 7,7 ThIC. YenoBeK. B
2003 r. «YconbexumMnpom» npekpartui cBoe cyuecrsopanue. B 2002-2017 rr Ha miomanke
«YconbexuMnpoMay pacrnoiaraiachb kommnaHus «Hwurom», 3aHMMaBIIascs TPOEKTOM
«CoHe4HbIN KpeMHUN». B ¢BsI31 pe3kuM NaIecHNEM LIEH Ha MUPOBOM PBIHKE Ha IOJMKPEMHUI
B T€ T'0/1bl KOMITaHUs HE BBIJEpIKala KOHKYpEeHIIMU 1 00bsiBIIIa ce0st OankpoTroMm. Ha one Bcex
ATUX HETaTHBHBIX COOBITHI, B TOM YHCJIE€ U B CBSA3M C PACTYLUIMMH SKOJIOTHYECKUMHU
npo0iieMaMu, HacelleHue ropojia emie cokpaTuiochk A0 83,3 Thic. xuteneid. Ha teppuropun
ObIBIIIETO «YCcoNMpexuMIpoMay momanasio 6onee 1600 ra 6wputo 3abpomeno 200 3maHuil u
coopyxkeHuil, 20 KM IKeIe3HOJOpOXKHOro, modth 50 KM Ha3eMHBIX M IOA3EMHBIX
koMMyHHKaIil. [loyBa, rpyHTOBBIE W TOJI3EMHBIE BOJbI OBLIM MPOMUTAHBl TOKCUYHBIMU
3arpsi3HAIOIMMHU BEIIECTBAMU M TSKEIBIMH METajsIaMH, MPEACTaBISBIIMMU MaclITaOHYIO
HKOJIOTHYECKYI0 TpobaeMy. IIpoOnemoil sBisimock To, uTo OOJbIIas YacTh 3arps3HEHUN
HaXOJWJIach B Pa3HbIX (opMax HEUACHTU(PUIMPOBAHHBIX OTXOJAOB, HAPUMEP, B CKBAKMHAX
paccoJionpoMeicia HE OOHapyXHBajlach XJIOPOPTaHUKA, KOTOpas MCTOpPUYECKH TaMm Oblia,
PTYTh ObliIa pacrpezesieHa Mo BCe TEPPUTOPHH, B pa3HBIX (OpMax M Ha pa3HbIX IIyOHHAX.
OcHOBHBIM (hakTOpOM pHUCKa ObUIa yrpo3a CHoJ3aHUs He(TAHOM JTMH3BI B BOAHBIN OacceiH
pexu AHrapsl (0koJ10 14,5 ThiC. TOHH 3arpsiI3HEHHBIX TPYHTOB, 00beM HE(TENPOIYKTOB — OKOJIO
1,5 Thic. TOHH). Hy>XHBI OBIITM HECTaHJAPTHBIE W HETPUBUAIBHBIE PEIICHUS 110 JTUKBUIAINH
HaKOIIJICHHOT'O 9KOJIOTHYECKOT0 yIepoa.

B nacrosiiee Bpems B r. Ycoabe-Cubupckoe B pamkax HaumnpoekTa «HoBbie MaTepuansl
U XUMHSD» peanusyercs QenepaibHbIl MPOEKT MO CO3AaHHI0 M pa3BuUTHIO DenepanbHOro
nenTpa xumuu (PLX), B paboTe HaJl KOTOPBIM HEMOCPEACTBEHHOE yuacTue npunumMaeT UpX
CO PAH. @I[X cmanem nunomuou nioujadkou 01s co30aHUsL NPOMBIULIEHHBIX YEeHMPOs
UHHOBAYUOHHBIX XUMUYECKUX NPOU3BOOCME, CpedU KOMOPbIX yice OTPENeNeHbl XJIOpHas,
dochopHoii, cepHas, aMMUauHas U U30L[MaHATHAs CIelHaan3auy. Bece HOBbIe TPOM3BOICTBA
OyoyT coO3/1aBaThCid C HCIOJIB30BAaHMEM COBPEMEHHBIX TEXHOJIOTUM, OCHOBBIBATHCA Ha
NPUHIUIAX 3€JICHOW XUMUH, OYyT 3KOJIOTHYECKH O€30MacHBIMU JUIsl OKPY KAIOLIEH Cpe/Ibl.
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METOJINUKA HEPA3PYIIAIOIIEN TMATHOCTUKH PAJITMOAKTUBHBIX
MUKPOYACTHUIL]
IHlonsakoea T.P., Bnacosa H.3., Kanmwvikoe C.H.
Mocrkoesckuii eocyoapcmeennwiii yHusepcumem umenu M.B. Jlomonocosa,
Xumuueckuil paxynomem, kagheopa Paouoxumuu, Mockea, Poccus
E-mail: poliakova.radiochem@mail.ru

«lopsiume» dyacTUlbl — JAMCKPETHbIE BBICOKOPAAHOAKTUBHBIE MHKPOYACTHUIIBI,
IPUBOJALINE K HEOJAHOPOAHOMY PpacCHpEEICHHUI0 PaAHOHYKIMIOB B cpere. CKOpOCTh MX
pa3pylLIeHHs 3aBUCUT HE TOJIBKO OT YCIIOBUHM UX HAXOXKJICHUS B YCIOBUSIX OKPYXKAIOIIEH cpeibl,
HO M OT ycIoBHU 00pa3zoBaHMs. VMICTOUHMKAMU «TOpSYMX» YACTHIl SBISIOTCS HCIBITAHUS
AIEPHOTO OPYXHs, AO0ObIYA ypaHa, UCIOJIb30BaHUS OOEMpPUIIACOB ¢ OOCTHEHHBIM ypaHOM U
aBapHuM Ha NPEINPUATHUSIX SAEPHOTO TOIIMBHOTO LIUKJIA.

YacTulisl IMEIOT pa3Mep OT HECKOIbKUX IECATKOB HAHOMETPOB 10 HECKOJIBKHX JIECATKOB
MHUKpPOMETPOB. VX aKTHMBHOCTH IO3BOJISIET MPOBOJUTH IMOMCK YacTHUIl C HMCIOJIb30BAaHUEM
MeToja nudpoBoii aBTopaauorpaduu. «I'opsiuyro» 4acTUIly BbIIETAIOT B MaJIbIii 00beM MpOObI
¥ HAHOCAT NpoOy Ha KICWKYI0 MOJUIOKKY IS JNAIbHEHIIEro TMOMCKAa YaCTHUIBI METOJOM
CKaHUpYIoIel 31eKTpoHHOoM MuKpockornuu (COM). C ucnonb30BaHUEM PeXHUMa BTOPUIHBIX
anektpoHoB (BD) B COM ycranaBnuBaroT Mopdoioruto yactuiel (puc. 1A), a meron
SHEProIUCIIEPCUOHHOTO aHAIM3a MO3BOJISET OIICHUTD €€ dNIeMEHTHBIN cocTaB. [1o pesynbpratam
BU3YaJIM3al[MH YaCTUILy JOCTATOYHO OOJIBIIOrO pa3Mepa — 6osiee S MKM B IMAMETPE, BBIJIEISIIOT
Ha BOJH(PAMOBYIO UIIy, BCTPOGHHYI0 B MHKPOMAHUPYISTOP B KOpPIyCe 3JIEKTPOHHOTO
MHUKpPOCKOIIA.

[Tocne nmoxanu3anuu «ropsyeiny 4acTULBI METOJIOM MAacC-CIEKTPOMETPUM BTOPUYHBIX
MOHOB OIpPEAENSAI0T COOTHOLIEHUE Pa3IMYHbIX M30TONOB (puc. 1B), B Tom uucne, ypaHa u
wiyToHUs. CHEeKTpOCKOoNus KOMOMHAIIMOHHOTO paccesHus (puc. 1B) m cmekTpockonus
peHTreHoBckoro noriouieHus (puc. 1I') mo3BosndT onpenenuTh creneHb OKUCICHUsS ypaHa B
JacTUIAX.

Kommiekc Hepaspymaronmx MeTOI0B XapaKTepH3alUuu OTAENbHbIX MHUKpPOUYACTHII,
IpUMEHSeMbIil B 1TaHHOU paboTe, MOXKET ObITh MCIIOJIb30BaH KaK JUIs LeJe pagro’KOIOTHH,
TaK U Ui SAEPHON KPUMUHATIUCTUKYU U IO3UMETPUU.

— Pedepenc UO,
Pedepenc U0,
= Yacmua SL6

WnTencuBHOCTS

3722 3724 3726 3728 3730 3R

Pucynok 1. Dtansl IMarHOCTUKU «ropsunx» dyacTuil: COM-uzobpaxkenus (A), CiekTp
KoMOuHaImoHHoro paccestaus (b), 3HaueHnst n30TOMHBIX cooTHomeHm ypana (B), XANES
crektpsl (I).

Paboma svinonnena npu noooepoicke Poccutickoeo nayunozo ¢ponoa, epanm nomep 23-73-30006
Jlureparypa

1. Poliakova T. R., Weiss, M., Trigub, A. L., Yapaskurt V. O., Zheltonozhskaya M. V., Vlasova I. E.,
Walther C., Kalmykov S. N. Chernobyl fuel microparticles: uranium oxidation state and isotope ratio
by HERFD-XANES and SIMS // Journal of Radioanalytical and Nuclear Chemistry. 2024. V. 333,
P. 1-10.

2. Poliakova T. R., Vlasova I. E., Kalmykov S. N. Imaging plate radiography for non-destructive
determination of the radioactivity fraction in “hot” particles // Nuclear Instruments and Methods in
Physics Research, Section A: Accelerators, Spectrometers, Detectors and Associated Equipment.
2024. V. 1065. P. 169555.
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CPABHEHUWE Y®®EKTHUBHOCTHU MHOI'OCJIOMHBIX COPEEHTOB JIJISI
KOHIIEHTPUPOBAHMS JIETYYUX CEPAOPTAHUYECKHUX COEJJUHEHUN U3
BO3YXA
Abopaxmanoea 3.D.Y, Xammynauna P.M.?, 'anakmuonoea E.B.', Cagpaposa B.H.?
rocyoapemeennoe 6100xcemnoe yupescoenue Pecnybnuxu Bawxopmocman
Ynpasnenue cocyoapcmeennozo ananumuuecxoco konmpoas (I BYPBEYI'AK)

450104 Poccus, Y¢ha, yn. Poccuiickas, 21
2I'BEOY BO Ypumckuii negpmsanoii mexnuueckuil yuugepcumen
450062 Poccus, Y¢ha, yn. Kocmonasmos, oom 1

[TpoGiieMa onpenieneHus MUKPOKOJIMYECTB JIETyunX opranuueckux coennnenuit (JIOC)
B aTMOC(EpHOM BO3/yXe OCTaeTcsi BecbMa akTyalbHOW. Oco0oe BHUMaHHE YyAeseTcs
cepocoaepsxammM JIOC, HCTOYHUKAMU KOTOPBIX SIBJISIETCS YTIICBOJOPOIHOE ChIPhE.

B Hacrosimee BpeMs OpuUMEHSeTCA P Pa3lIMYHBIX  XpOMaTorpauyeckKux,
CHEKTPAIBHBIX, JJIEKTPOXHUMUYECKHX W XPOMAaTO-MacC-CIIEKTPOMETPUYECKHX METOJIOB
anamu3a JIOC. Crnenyer OoTMETUTh, YTO IPU HCCIEAOBAaHMM BO3IYIIHOW cpellbl OCOOCHHO
BOXHYIO POJIb 3aHUMAET CTausl 0TOOpa Mpo0, KOTopas SIBISETCS OAHUM U3 OIPEACISIOIINX
KPUTEPHEB JOCTOBEPHOCTHU MOIy4aeMbIX pe3yiabTaToB. s mpo6ooTdopa npuMeHseTcss METO
aCTIMPUPOBAHMS BO3/lyXa Yepe3 COPOLMOHHBIC JIOBYIIKH, 3alI0JHEHHBIC Pa3IMYHBIMU THITAMU
COpOEHTOB C XOpOILIO Pa3BUTON MOBEPXHOCTbIO (CHJIMKArelb, TEHAKChl, aKTMBHUPOBAHHBIN
YTOJIb, XpOMOCOPOBI U Ap.).

Llenpto naHHOW paboOTHI ABISETCA MCCIEIOBAaHUE COPOLMOHHOIO KOHLEHTPUPOBAHUS
cepoconepxkanux JIOC u3 arMochepHOro BO3ayXa C HCIOJIb30BAHUEM PA3IMYHBIX THIIOB
copbenToB. OObEKTaMU UCCIIEA0BAHUS SBISUTUCH IPOOBI aTMOC(EPHOTO BO3/TyXa, OTOOpaHHBIE
Ha MECTE pa3jiiBa ra30BOro KOHJIeHcaTa.

OT160p npod BO3yXa OCYIIECTBIISIIM C UCIOJIb30BaHUEM acnuparopa Xpomarsk [1B-2
(Poccust). Jlns KOHIIGHTPUPOBAHUS WCIONB30BAIHM  CTEKJISHHBIE ¥ METaJUTMYECKUe
copOIMOHHbIe TPYOKH ¢ AByXcCioiHbIM HamonuuteiaeM (Carbograph TD-1 u Carboxen) u ¢
TpexcinoitabiM HanomHuTeneM (CarbographTD-1, Carboxen u TenaxTA).

Omnpenenenne JIOC npoBoauan Ha razoBoM xpomarorpade Shimadzu GCMS-QP2010
Plus (SImonust). MccnenoBanusi MpOBOAMIM B PEKHMME HMOHHU3AIMU SJIEKTPOHHBIM YIapOM.
PexxuM peructpanyu — CKaHHpPOBaHUE MO MOJHOMY MOHHOMY TOKY B JMama3oHE MAacCOBBIX
gucen M/z 34-280. UneHTudukaimo aHAIUTOB MPOBOIUIIN MO apaMeTpaM yIepKUBaHUS U
Ha OCHOBAaHUM CpPaBHEHHUs Macc-CIEKTPOB XpoMaTorpapuuecKux MUKOB C Macc-CIIEKTpaMu
anekTpoHHOM Oa3bl maHHbIX NIST. [lns TepmojecopOIMM UCTONb30BAIM JABYXCTAIHMHBINA
tepmoiecopoep Unity-2 (Markes International).

Y CcTaHOBIIEHO, YTO MPUMEHEHNE CTEKISTHHBIX MAaTE€PUAIOB JUIsl COPOLIMOHHBIX JIOBYIIEK
MpEeIIoUTUTENbHEE, TaK KaK CTEKJIO 00safaeT Oosbliell XMMHUUECKONH MHEPTHOCThIO. Takxke
MOXKHO BHU3YyaJbHO IPOKOHTPOJIUPOBATh COCTOsSIHUE copOeHTa. HemocrtaTtkom siBisieTcs
XPYNKOCTh MaTepraa.

[TpumMeHeHHe MHOTOCIONWHBIX COPOEHTOB (TpeXciIoWHOW TpyOKH) obecrieunBaeT Oosee
s dexTuBHOEC KOHIIEHTpUpOoBaHue cepoconepxkammx JIOC, duro monarBepxkmaercs Oosee
BBICOKOM MHTEHCUBHOCTBIO XpOMaTOrpaMuecKux MUKOB MPH MPOYUX PABHBIX YCIOBHUSIX.

B npo6ax atmochepHOro Bo3ayxa, 0TOOpaHHBIX Ha MECTE pa3jiiBa ra30BOro KOHIeH caTa,
0OHapy KeHbI METUITUICYIb (U, U30MPOIUIMETHIICYTbOU, JTUATUIICYIb(U,
METHIIIPONUICYIb(YUI, TUMETUICYIb(UI U APYTHE COCTUHEHHUS.
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KOJIOPUMETPUYECKHWHA TECT-CIIOCOB ONPEJEJEHUS ®JIOKYJISIHTA
MNOJIMAAIAMAX B BOJAE
Anmonoea A.H., Kouemkosa M.A., Tumogheesa U.U., IlTuuioe A.FO., Bynamoe A.B.
Canxm-Ilemepbypeckuii 20cy0apcmeenHbviil yHusepcumen,
Hncmumym xumuu, Canxkm-Ilemepbype, Poccus
E-mail: alyonaantl6@gmail.com

B Hacrosiniee BpeMsi BAXKHOMW 3aJa4eil ABJISIETCSI KOHTPOJIb KaueCTBa OUYMILIEHHOW BOJBIL,
KOTOpasi OTBOAMTCS B IPUPOAHBIE BOAOEMBI. IIponecc O4MCTKHM CTOYHOM BOJbI BKJIKOYACT
UCIOJIb30BaHuE (DIOKYIISIHTOB U KOAryJIsSHTOB, HEOOXOIUMBIX I YJAJICHUs HEPACTBOPUMBIX
B3BCHICHHBIX mpumecedd [1]. YacTo HCIIONB3yeMbIM PEaKTHBOM SIBISCTCS KAaTHOHHBIN
MOJIMAJICKTPOJIMT TMOJUANAILTHIANMEeTIIIaMMOoani XJtoput (mosmnJIAJIMAX). B pe3synbrare
HETIOJTHOTO OCXKJICHUS Ha (PUIBTPAX HIIU MCIIOIB30BAHMSI €T0 B KOJIMYECTBAX, TPEBHIIIAOIINX
pexomenganuu, nomuJJAIMAX MoxkeT ocTaBaTbCsi B OYMILIEHHOW BOJE M HEraTUBHO
BO3JEHCTBOBaTh HAa BOJHBIE OpraHu3Mbl. Kpome TOro, moj AEHCTBHEM XJIOPCOAEPKALIUX
BEIIIECTB BO3MOXKHO 00pa3oBaHWE HUTPO3AMHUHOB, SIBJSIIONIMXCS KaHieporeHamu [2].
CymectBytomue crocoObl onpenenenus noanlAJIMAX B Boje HE MO3BOJSIOT YCTAHOBUTD
KOHIIEHTpaluio aHanuTa Ha ypoBHe [1JIK, kotopsiii coctaBsier 0.1 mr/in [3], a Takxke TpeOyroT
IPUMEHEHUs Joporocrosiuero oOopyaoBaHus. Takum o0pa3zom, pa3paOoTka MPOCTOTrO
crocoba ¢ HHU3KUM TpefesioM OOHApyKeHHS M HU3KOM CTOMMOCTBIO ISl OIpeAeTeHHS
nosmmJJA/JIMAX B BOJIHBIX OOBEKTaX SBISETCS aKTyaJbHOM 3aa4eil.

B Hacrosieit pabote ObLT MPEATIOKEH TECT-CIIOCO0 KOJIOPUMETPHUECKOT0 ONpeAeTICHUS
nomuIAJIMAX B mpoGax Boxbl. J[aHHBEIN croco0 mpenmnoyiaraectT oOpa3oBaHHE HOHHOTO
accolmaTa MeX,J1y KaTHOHHBIM MOJUAIEKTPOIUTOM U aHUOHHBIM KPACUTENIEM U TIOCIIEYIOLIEe
JNETEKTUPOBAHUE YMEHBIIICHUS] WHTEHCUBHOCTH OKpPACKH C HCIIOJIH30BAHUEM KaMephl
cmaptdona. s ymeHbIIeHUs Tpeaena OOHApYKEHHS U TOBBINICHHUS YYyBCTBUTEIBHOCTH
crnocoba TPOBOAMUTCA OKCTPAKIMs HENPOpearupoBaBLIETO KpacuTenss B TIyOOKui
IBTEKTUYECKUI pacTBopuTenb. Pa3zpaboTaHHbBIN crmoco0 ObLT ampoOMpOBaH Ha Pa3sTUYHBIX
00pa3siax BOJIbI.

Ilpoexm  evinonnen npu  Qunancogou  noooepoicke  Canxkm-Ilemepoypeckoeo
20Ccy0apcmeenHo2o ynugepcumema, koo npoekma 115679504.

Jlureparypa

1. Mwangi LW. et al. Preconcentration and spectrophotometric determination of
polyDADMAC in treated water by in situ co-precipitation with naphthalene // Physics and
Chemistry of the Earth, Parts A/B/C. 2014. Vol. 72-75. P. 54-60.

2. Manickum T. Occurrence, Fate and Preliminary Environmental Risk Assessment of Residual
Poly-Diallyldimethyl Ammonium Chloride, and Some Disinfection By-Products, in Treated
(Potable), and Environmental, Waters in the Umgeni Water Catchment in Kwazulu-Natal
(South Africa) // SM Journal of Public Health and Epidemiology. 2017. Vol. 3. P. 1043-1050.
3. Meroguueckue ykazanus 2.1.4.1060-01 CanutapHO-3NIHAEMUOJIOTHYECKUN HAA30p 3a
WCTIOJIb30BaHNEM CUHTETHYECKHX MOTMAIEKTPOIUTOB B MPAKTUKE TUTHEBOTO BOJIOCHAOKEHUSI.

52



Xlll Bcepoccuickas koHpepeHLys No aHANU3y O6bEKTOB OKPYXaIoLen cpeab

SDKOOHAINTUKA CTEHJIOBBII IOKAL

CaHkT-lNeTtep6éypr, 2025

003

HHTEHCUOPUKALUA TPOBONNOATOTOBKHU TEXHOJIOI'MYECKHUX BOJ AJIA
BOJIbTAMIIEPOMETPUYECKOI'O ONPEAEJEHUSA TAXKEJBIX METAJIJIOB
Baponun M.E.*?, Cnenuenko I'.b.?

Y0AO «Kpacnospckuii 3a600 ysemmvix memannos um. B.H. I'viudosay,
Kpacnospck, Poccus
2Hayuonanvuuiii uccredosamenvckuii Tomckuii noiumexnuyeckuti yHugepcumenn,
Tomck, Poccus
E-mail: me.baronin@gmail.com

KiroueBoil cTpareruel COBPEMEHHBIX IMPOMBINUICHHBIX MPEIIPUATUN  SBISIETCA
aBTOMAaTH3alMsl TEXHOJIOTMYECKHX MPOIECCOB, JJs 4Yero TpeOyroTcs SKCIPECCHbIE U
SKOHOMHYHBIE  AHAJIUTHUYECKUE  METOAbI, CIOCOOHBIE  O00ecCmeuuTb  HEOOXOIUMYIO
YYBCTBUTEJIBHOCTh U CEJIEKTUBHOCTh IPU paboOTe B pEXUME peanbHOro BpeMeHH. Takum
TpeOOBaHUAM B MOJIHOIM Mepe yIOBJIETBOPSAIOT METO/Ibl BOJIBTAMIEPOMETPUU U, B YACTHOCTH,
MHBEpPCUOHHOM BosbTamnepomerpun (MBA) B pa3nuuHbIX ee BapuaHTax.

[TpoBenenuto BosbTamrnepoMeTpuieckoro (BA) usmepenus KoHLEHTpalMy METaJIOB U
HEOPraHUYECKUX JJIEMEHTOB IPEALIECTBYET J3Tal MpPOOONOATOTOBKH, CYIIECTBEHHO
3aBUCSAIINN OT COCTaBa MaTPHIIbl AHATU3UPYEMOro o0pasiia, 1, Kak IPaBUiI0, TUMUTUPYIOLIMH
CKOPOCTb BBIIIOJIHEHUS aHAJIN3A.

[Tonmumerakpunatabie MaTpuibl (IIMM) nonydniny mmpokoe NpUMEHEHHE B ONITHYECKUX
METOJaX aHajlu3a I KOHLIEHTPUPOBAHUS aHAIM3UPYEMBIX BEIIECTB, OJIHAKO B
anektpoananuie [IMM panee He npUMeHsUIMCh. MaTpHILIbl IPEACTABISAIOT COOOM MOJIMMEPHBIN
MaTepua’l Ha OCHOBE MOJMMETHIMETaKpuiara B BHUJAE IPO3PAauyHbIX IUIACTUH TOJIIMHON
0.60+0.05 MM u pazmepom 6.0%8.0 mm.

[lenpto maHHON pabOTHI SIBISUIOCH HWCCIIEIOBAHHE BO3MOKHOCTH HHTEHCH(UKAIIIU
poOONOATrOTOBKU JJIsi BOJIBTAMIIEPOMETPHUECKOT0 ONpEAETICHUs psijia TSDKENbIX METauloB
(TM = Zn, Cd, Pb, Cu) B TeXHOJOTHYECKUX Cpe/Iax.

ABTOpamMM NMPOBEJCHBI J1a00PaTOPHbIE UCCIIEOBAHNUS [l YCTAHOBJICHUS ONTUMAJIbHBIX
ycioBui 3kctpakuuu aHanutoB B [IMM: pH cpensl, Bpems koHTakTa, cooTHomeHue T:0K,
KaTHOHHO-aHUOHHBIM  COCTaB.  OKCIIEPUMEHTBHI  NPOBOJMINCH C  HMCIOJIb30BAaHUEM
BoJIbTaMIepomerpuyeckoro ananuzaropa TA-Lab (OO0 «HIIIT «Tompanamuty, r. ToMck), a
BCE M3MEpPEHMs MPOBOJIWINCH 1O HM3BECTHOM Metoauke. PaspaboraHHass cxema aHaimu3a
TEXHOJOTMYECKHUX BOJI MIPEJICTaBICHA HA pUCYHKE 1.

v
ITpo6a TexHONOrUIECKOi BOABI Oxcrpakuus TM B [IMM
V =10 mn 15-20 muH
A
Koppekruposka 3Hauenus pH DAEKTPOXUMUYCCKAST PEIKCTPAKIL S
COJISIHOM KHUCIIOTOU TM u3 [IMM u peructpanus BA
pH=6,5-7,0 kpuBbIX Ha ¢pone 0,IM HCOOH
|

Pucynok 1. AHanu3 TEXHOJOTHYECKUX BOJ Ipu onpeaesennu TM metonom BA.
B pesynbrate cTenenb n3BIeUEHUs U3 00bEKTa — TEXHOJIOTHYECKOI BO/IbI cOCTaBmIIa 95—
98%. IIpeumymiectBa ucnonb3zoBanus [IMM: 1) cokpaiienue BpeMeHHu npoOOIOArOTOBKY; 2)
He TpeOyeTcsl MpUMEHEHHEe XMMHUYECKUX PEaKTHBOB JJIsl MPOBEACHUS MOKPOTO O30JICHUS U
BCIIOMOTaTeIbHOIO 000PYAOBaHMS — YCTPOMCTB JUIsl HarpeBaHus; 3) MHHHUMHU3ALUS WIN
NPAaKTUYECKH TIOJHOE YCTPaHEHHWE MATPUUYHBIX A(PQPEKTOB, CBSI3aHHBIX C HEraTUBHBIM
BIIMSIHUEM OPTaHUYECKUX BEUICCTB HA aHAJIMTUYECKUN CUTHAI.

53


mailto:me.baronin@gmail.com

Xl Bcepoccuickas koHpepeHums No aHANM3y 06bEKTOB OKPYXatoLEen cpenb!
% SDKOAHANMUTUKA CTEHI0BbIH I0KAT

CaHkT-lNeTtep6éypr, 2025 004

MNPUMEHEHUE METOJ0B XEMOMETPHYECKOT'O AHAJIN3A ITPU OLIEHKE
POJIM JJOHHBIX OTJIOKEHWH B TOCTYIIJIEHUA MUKPOILIACTHKA U3
PEKU CEBEPHAS IBUHA B BEJIOE U BAPEHIHEBO MOPSI
benecos A.B., Monomkoea E.IO., Ilokpvuukun C.A., Koyceenukoe A.1O.
Cesepnuiii (Apxmuueckuti) ¢pedepanvhuiii ynusepcumem um. M.B. Jlomonocosa,
Llenmp KonIeKMUBHO20 NONL30BAHUSL HAYUHBIM 000PYO08aHUeM «Apkmukay,
Apxaneenvck, Poccus
E-mail: a.belesov@narfu.ru

MUuKpOIIacCTUK MOKET HaKaIUIMBaTbCA B JOHHBIX OTJIOKEHUSX IOCIE JEerpajaliy B
BOJIHBIX DKOCHCTEMaX, BbI3bIBasl psi/i NaryOHbIX NochHeACTBUNA. K HUM OTHOCSTCS HAKOTUICHHE
U MepEeHOC XUMHUYECKUX 3arpsi3Hutenei [1] u Bo3MokHas OMOaKKyMYyJISLUS MUKPOILIACTHKA,
KaK 3T0 HAaOIIOAaeTCs IS IPYTHX 3arps3HUTeNeH [2].

B pamkax mpezactaBieHHOH pabOThI ¢ HCIOJIB30BAHUEM METOJOB XEMOMETPHUUYECKOTO
aHaym3a (KJIACTePHBIM aHAIM3 ¥ METO/T TJIABHBIX KOMITOHEHT) OBLJIO YCTAHOBJICHO, YTO JJOHHBIC
oTiioxkeHus1 peku CeBepHas J[BMHA WMrparOT BaKHEHIIYIO POJIb B 3KOJOTMUYECKOW AUHAMUKE
3arps3HEHUs] MUKPOIUIACTUKOM APKTHUECKOTO pervoHa. Tak, IOHHBIE OTJIOKEHUS paiioHa
pa3BeTBICHUS CIIOCOOHBI ynaBiauBaTh 6oiee 30 % MHUKPOIIACTHUKA, €KETOTHO 3arpsI3HSIOIIETO
TOpOJICKYIO TeppUTOpHI0. B mporecce nepeHoca MUKpOIIACTHUKA U3 TOPOJICKON arjioMepalnuu
B PallOH Pa3BETBIICHUSI PEKHU YACTHI[bl MOJBEPraroTCs AECTPYKUMHU 3a CUET UCTUPAHUS, UTO
MPUBOUT K YIBOCHHUIO KOJIMYECTBA YACTHI[ O MAKCUMAIBHOTO 3HaUeHUs1 650 9acTUII/KT TTPU
CHI)KEHMU WX KoHLeHTpauuu 10 130 mr/kr. B paiioHe pa3BeTBIIEHUS PEKU CKAIUIMBAIOTCS
Oosiee KoOHIEHTpUpoBaHHbIE YacTUIbl ABS-mmactuka (mo 30%). OTo mOBBIMIAET KJacc
OMacHOCTH MHKPOILIACTUKOBOIO 3arpsi3HeHus 10 IV ypoBHs. Knacc onacHOCTH 3arpsi3HeHUs
MHUKPOIIJIACTUKOM TOBBIIIAETCS U3-3a OOMIIHS YacTull pa3MepoM Menee 0,3 MM ¢ mepoxoBaToi
MOBEPXHOCTHI0O M TPEIIUHAMH, KOTOPBIE CIIOCOOHBI TEPEHOCHUTh JPYTHE 3arpsi3HSIONINE
BemecTBa. KpoMe TOro, MHTEHCMBHOE TIepeMENINBaHNEe JOHHBIX OTIIOXKEeHHHN peku CeBepHas
JIBuHA TIPUBOIUT K 3HAYUTENHHBIM TOJOBBIM KOJIEOAaHUSM 3arpsi3HEHUS MUKPOIUIACTUKOM U
CIOCOOCTBYET TIOCTETICHHOMY TI€PEHOCY 3arpsi3HEHHS MHUKPOIUIACTUKOM W3  JOHHBIX
otnoxeHui pexu CesepHas JIBuHa B benoe u bapenueso mopsi.

OCHOBBIBasICh Ha JAHHBIX XEMOMETPHUYECKOTO aHATN3a MOKHO CJIeJaTh BHIBOJ] O TOM, UTO
paiioH pa3BetBiieHHs peku CeBepHas [[BUHA MOKET paccMaTpUBATHCS KaK OJIHA U3 «TOPSAYUX
TOYEK» 3arps3HEHUs] MHUKPOIUIACTUKOM W WUIpaTh 3HAYUTEIBHYIO POJIb B IKOJIOTHYECKOM
JMHAMUKE TIOCTYIJIEHUSI MUKPOIUJIACTUKA B APKTHUECKHUI PETHOH.

Paboma evinonnena 6 pamxax eocyoapcmeennozo 3adanusi FSRU-2024-0003 c
ucnonvzosanuem obopyoosanus LKII HO «Apxmuka» Ceseprnoco (Apkmuueckozo)
geoepanvrozo ynusepcumema umenu M.B. Jlomonocosa.

Jlureparypa

1. Li, B,, Song, J., Guan, M., Chen, Z., Tang, B., Long, Y., Mao, R., Zhao, J., Xu, W., Zhang,
Y. With spatial distribution, risk evaluation of heavy metals and microplastics to emphasize the
composite mechanism in hyporheic sediments of Beiluo River // Journal of Hazardous
Materials. 2024. Vol. 462. P. 132784.

2. Aydin, H., Tepe, Y., Ustaoglu, F. A holistic approach to the eco-geochemical risk assessment
of trace elements in the estuarine sediments of the Southeastern Black Sea // Marine Pollution
Bulletin. 2023. Vol. 189. P. 114732.
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NIAEHTUOUKALNUA UCTOUYHUKA 3ATPA3HEHUS BOJHOI'O OB BEKTA
HE®TbHIO - AHAJIMTUYECKHUE U IOPUIMYECKHUE ACIHEKTbI
Bopooun A.B.Y, Epwos T, /1.2, Tapuuxun M.IL3
Y000 «Hugpacnexy, Cankm-Ilemepbype, Poccus
2I'BYH Hucmumym ananumuyecko2o npubopocmpoenus Poccutickoil akademuu Hayx,
Canxm-Ilemepoype, Poccus
3000 «{DTHU «Ananumuxy, Canxm-Ilemep6ype, Poccus
E-mail: aleks.borodin.spb@yandex.ru

[Ipu paznuBe HedTH AN MACHTU(DUKAIMM HCTOYHUKA 3arpsi3HEHUS MPUMEHSIOTCS
pasHble aHanuTHueckue metoabl: nHppakpacHas (UK) unu poyopecuieHTHas CIEKTPOCKOMHUS,
ra3oBas M JKMIKOCTHas xpomartorpadus, xpomaro-macc-cnekrpomerpus (I'X-MC) [1].
MeTopl MONIEKYJISIPHOM CHEKTPOCKONUU UCTOJIB3YIOTCS Ha MEPBOM 3Talle C UCKIIOYECHUEM
npo0 MOTEHIUANIbHBIX MCTOYHHUKOB M3 AalibHeimiei mpouenypsl uaentudukamuu. ['X-MC
PEKOMEHIyeTCsl MPUMEHSTh B Clyuyae CHIBHOTO BBIBETPUBAHUS HEPTH U HEDTEHPOAYKTOB.
JlocToBEpHOCTH UACHTU(DUKAIIMY TTPU UCTIOTB30BAHUU KOMIUIEKCA METOJIOB MOXKET JOCTUTaTh
0,99 u BHIIIE.

B Poccun, HecmoTpst Ha naty pa3paOOTKH, NEHCTBYIOIIUM HOPMATHUBHBIM JOKYMEHTOM
JUIST  MOCHTU(PUKAIMM HCTOYHUKA 3arpsi3HEHUs BOJHOTO OOBEKTa HEPTHIO SBISIFOTCS
Nuctpykuus Munnpupoasl [2], yrBepkaeHHas B 1994 r.

B noknaze Ha mpakTUYECKUX MpUMepax MPUBEICHBI COBPEMEHHbIE BO3MOKHOCTH METOA
UK ®ypbe-cniekTpoMeTpur Uil HMACHTU(UKAMM HCTOYHUKA 3arpsi3HEHUus, BKIOYas
pa3iuyHble CIOCOObI PErucTpaly CIEKTPOB M HMX MaTeMaTH4eckod o0paboTku ¢
UCIIONIb30BaHUEM CTAaHJAPTHOTO MpPUOOpPHOTO mporpaMMmHOro obecredenus. He uckmouas
croco® BHU3YallbHOTO pAaclo3HaBaHUs O0Opa30B JKCIEPTOM, KOMIBIOTEpHas 00paboTka
CIEKTPAJbHBIX JAHHBIX, BKJIOYas ONPEJECICHUE CTENEHU COOTBETCTBHS KOPPEISLUOHHBIMU
METO/aMH, TO3BOJISIET YMEHBIIUTHh BEPOSATHOCTh MOJYYEHHS JIOKHOOTPULATEIBHOTO WIH
JIO’KHOTIOJIOKUTENBHOTO PE3yIbTaTOB NMPU UACHTU(DUKAIIMH UCTOUYHUKA 3arpsI3HEHUS.

Ha pucynke 1 npuBenen UK crnektp qoposkHOro 6utyma ¢ Koppekiueit 6a3oBoi THHUH
U pa3MeTKOM MUKoB. TexHHKa IKCIIepUMeHTa — (OPMUPOBAHNE KAMMUIUISIPHOTO CJIOS (TIIEHKH)
Ha okHe KBr, mocne sxcTpakuyuu mpoObl TPUXJIOPITUIICHOM U UCTIAPEHUS PACTBOPUTEIS.
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HCIIOJIB3YCMBIX IJIA I/IJIGHTI/I(l)I/IKaHI/II/I HUCTOYHHKA 3arpA3HCHUS.
Jlureparypa

1. Standard Practice for Identification of Waterborne QOils. ASTM Book of Standards: Water
and Environmental Technology: Water (I1). 2017. Vol. 11.02. ASTM D3415-98.

2. WnHCcTpykmms 1o WACHTHU(UKAIMK HCTOYHMKA 3arpsi3HEHHUs] BOJHOTO OOBEKTa HE(PTHIO:
[Tpuka3z Munnpupoasl Poccun ot 2 aBrycra 1994 r. Ne 241. [octyn u3 crpaB.-mpaBOBOM
cuctemsbl ['apanT. TEeKCT: 7IEKTPOHHBIM. |
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KOHIENIHUS CUCTEMBI MOHUTOPUHT A ATMOC®EPHBIX TIPUMECEM
B APKTUYECKOM PET'MOHE ITO PE3YJIbTATAM NPSAMBIX U3MEPEHUM
B HECKOJIBKUX TOYKAX U YUCJTEHHOI'O MOJAEJIUPOBAHUA
Bacunvesa /I.E.'?, Hazosuyvina E.C.*?, I'adenvwun B.M.'?

Y Unemumym npomwiunennoii sxonoeuu YpO PAH, Examepun6ype, Poccus
2Vpanvckuii pedepanvhuiii ynusepcumem um. 5.H. Envyuna, Examepun6ype, Poccus
E-mail: daria_v00@mail.ru

Jns momydenuss uHpopMmanmu 00 YpOBHE a’pO30JBHOTO 3arpsi3HEHHS B TOYKE
MPOCTPAHCTBA, B KOTOPOM HE MPOBOAATCS NpPSIMble H3MEPEHHUS WIM KOTOpas Al HUX
HEJIOCTYIHA, J1adopaTopusi IKOJIOro-KiIuMaTuieckux npobdiem Apkruku WUIID YpO PAH (r.
ExarepunOypr)  paspabaTbiBaeT  COOCTBEHHBIM  MeTOA  (PU3MKO-MATEMaTHYECKOTO
MOJIEJIMPOBAHUS CPEIHUX I0JIEH KOHLIEHTPALMK 3arpsA3HSIOLINX BEIIECTB B BO3JIyX€ — METOJ
dmrona-nokaruu arMocdepsl (DJIA) [1]. B kadecTBe HMCXOTHBIX MAHHBIX HCIOIB3YIOTCS
pe3yIBTaThl TOJITOCPOYHBIX M3MEPEHHI B OJTHOM WJIM HECKOJBKUX MYHKTaX HENPEPHIBHBIX
HaOmo/leHuil, a Takke uHPopmanuss o0 OOpaTHBIX TPACKTOPHUSAX ABMXKEHUS BO3AYIIHBIX
MOTOKOB, MPHUXOAIINX B 3TH MyHKTHI. COTJIACHO MPOABHraeMoi J1abopaTopueil KOHUEIIIHN
CUCTEeMbl MOHHUTOpPUHTA aTMOC(EepHBIX MpUMeced, HOBbIE MYHKThl H3MEPEHHH JOJKHBI
pacrosaratbcsi TaKUM 00pa3oM, 4TOOBI 33 JaBaeMble UMU 30HBI MOACTHUPOBAHHUSA, T. €. 00JIaCTH
MPOCTPAHCTBA, B KOTOPBIX MJIOTHOCTh YHCIA OOPATHBIX TPAEKTOPUN JOCTATOYHO BEIHMKA IS
BBITNIOJIHEHUS COJIEPKATEIbHOIO aHAIN3a PE3yJIbTaToOB, [IEPECEKAIUCh BILIOTH /10 NOMAaJaHUs
OTJICNbHBIX MYHKTOB B 30HY Apyrux. Kak cienctBue, BOSHUKAET BO3ZMOXKHOCTh MPOBEICHUS
KpOCC-BaJIlMIallii Pe3yJbTaTOB YHCIEHHOIO pacuéra KOHLEHTPALUK a3pO30JIbHBIX pUMECeH
WM UX Bepu(UKAINU 10 TAHHBIM MPSIMBIX H3MEPEHU.

MOHHUTOPUHT COCTOSIHMSL aTMoc(epbl APKTUYECKOTO pErMoHa W IPUJIETarolux
TEpPPUTOPUI SBISETCA OJHOM M3 OCHOBHBIX 3ajgau jabopatopuu. s HaOmoAeHus 3a
coaepxanueM asposoiis PM2.5 B atmocdepe Cesepnoro u Cpennero Ypana ¢ 2016 roma
pa3BEPHYTHl  NYHKTHl ~ HENPEpPhIBHOIO MOHUTOpPMHra Ha Iuiomaake KoypoBckoii
actpoHoMmuueckoit oocepBaropun (KAO) YpdVY u Ha BHyTpeHHel teppuropun Mucturyra
npomeiinuieHHoi skonorun (UI1D) YpO PAH [2]. B 2024 romy HauaThl M3MEpEHHUsS Ha
tepputopun denepaabHOro UCCIENOBATENBCKOTO IEHTPa KOMIUIEKCHOTO U3Y4YeHUsS APKTUKU
(PUILIKNA) YpO PAH (r. ApxaHrenbek).

B nokinaze npencraBieHa KOHIENIINS CUCTEMbl MOHUTOPHHIA aTMOC(EPHBIX MpUMeceit
[0 JaHHBIM NPSMBIX U3MEPEHUH B HECKOJIBKMX Toukax. [IpuBeneHO cpaBHEHHE pe3ysbTaTOB
YHUCJICHHOTO pacuéTa CpelHuX IoJiel KOHLeHTpanuu asposonss PM2.5 meronom DJIA,
MIOCTPOCHHBIX 110 MMEIOIIMMCS TAHHBIM TMapajlIeIbHBIX H3MEPEHHUI B MyHKTaX MOHUTOPUHTA
HITD, KAO u O®OUIKHA, c¢ nocieayrooluM aHAIU30M COOTBETCTBHSI PpE3yJIbTATOB
MOJICIUPOBAHUS MEKTY COOOM.

Hccneoosanue gvinonneno 3a cuem cyocuoui Munobpnayku P® na évinonnenue Hay4Hou
memvl FUMN-2024-0004.

Jlurepartypa

1. HopmyOnsrit B.A., lyounkuna E.C. 3agaua o maccuBHOM JOKalMu aTMOC(epbl BETPOBBIMU
MOTOKaMH JJIsl OLIEHKH ToJIeH KOHLIEHTPAIIMH U ONpeeNICHUs] HCTOYHUKOB IpuMecH // OnTuka
atmoc®. u okeana. 2017. T. 30, Ne 10. C. 862-870.

2. Bacunbesa JI.E. u np. Komnekc usmepenns konuentpanuun PM2.5 u mereonapaMeTpoB i1
MHOTOTOYEYHON CETH a’po30JbHOTO HabmoneHus B ExatepunoOypre // OnTuka atMocdepsl u
okeana. 2023. T. 36, Ne 6(413). C. 494-501.
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INPUMEHEHHUE METOJIUKA U3SMEPEHU MACCOBOM KOHIIEHTPAIIMN
XJIOPO®OPMA JISI MOHUTOPUHI'A TPUPOHBIX, IMTHBEBBIX U
CTOYHBIX BOJ
Benvamuoosa A.B., Koanakxoea E.C.

DedepanvHoe cocyoapcmeenHoe 6100dcemHoe yupexrcoeHue HayKu
DeodepanvHulil UCCIe008aMENbCKUL YEHMP KOMNIIEKCHO20 U3ydeHus Aprxmuxu
umenu axaoemuxa H.I1. Jlaseposa Ypanvckoeo omoenenus Poccutickou akademuu Hayx,
Apxaneenvck, Poccus
E-mail: allavel@yandex.ru

XnopopopMm — JeTyuee OpraHMYeCKOe COEOUHEHHE, OTHOCSIIeecs K Kiaccy
rajoreHankaHoB. HeOomnb1mas yacts (9,5 %) ero smuccuu B OKpYKarollyro cpey NpUXoauTcs
Ha AHTPOIIOTEHHBIE HCTOYHUKHW; HamOOJee 3HAYMMBIM CUUTACTCS LEJUIIOIO3HO-OyMaKHas
IPOMBIIIJICHHOCTh, I/lI€ 00pa3oBaHuEe XJOopodopMa MPOUCXOAUT MPEUMYILIECTBEHHO Ha
CTYIIEHAX OTOEJIKM LIEJUIIOJIO3bl C HCIIOJIb30BAHUEM MOJIEKYJISIPHOTO XJIOpa M THIIOXJIOpUTA
HaTpus. XJI0poOpM SIBIIS€TCSI OCHOBHBIM KOMIIOHEHTOM TIPYHIbI JETyYUX COCIAUHEHUH U
BXOJIMT B IIEpEYEHb MPUOPUTETHBIX ITOKA3aTEIEH Ka4ecTBa CTOYHBIX BoA npeanpustui LIBII.
XnopodopMm oOpasyeTcst Takke B mpolecce Ne3UHPEKIMY MUThEBOM BOJBI MPH OKHCICHUU
OpPraHWYeCKHUX COCIMHEHHMH XJopcoaepkammMu jae3uHpexkranTamu. OCHOBHasE e 4YacThb
XJIOpohOopMa MOCTYNAET B OKPY’KAIOIIYIO CPey OT UCTOYHUKOB IPUPOAHOTO MTPOUCXOKICHUS
[1]. KpymHeHmmM mNpUpOIHBIM HMCTOYHUKOM SBISIOTCS OKEaHHYECKHE/MOPCKHE BOJIBIL:
IPUCYTCTBUE XJIOpo(opMa CBA3BIBAIOT C MOCTYIUIGHUEM U3 JHUTOC(EpHl, IMpOLeccaMu
(depMeHTaTUBHOTO OWOCHHTE3a PACTUTEIBFHOCTHIO W JKUBBIMH OpraHU3MaMH, a TaKKe
o0pa3oBaHUEM B pe3ysbTaTe XUMUUYECKUX MPOLIECCOB B Tporocgepe.

XmopodopM BXOAUT B TEPEUYCHb 3arpsi3HSIONIMX BEHIECTB (BOAHBIX OOBEKTOB), B
OTHOILEHUHM KOTOPBIX HPUMEHSIOTCS MEpbl T'OCYJIapCTBEHHOI'O PEryJMpoBaHUS B 00JacTu
OXpaHbl OKpYy>KAaroLIeH cpeasl, YTBEpKIAEHHBIM pacnopsukeHueMm IIpaBurensctBa PD ot
20.10.2023 Ne 2909-p (pea. ot 05.06.2024 r.). IIJIK xnopodopma B BojJie HOpMHUpYETCS
[Tpuxazom Muncenbxo3a P® ot 13.12.2016 Ne 552.

B ®I'bYH ®UILIKHNA YpO PAH nns KOHTpoJig KauecTBa U MCCIENOBAHUS NMUTHEBBIX,
IPUPOJHBIX U CTOYHBIX BOJl MCHOJIB3yeTcsl arrecroBaHHas meroauka ®P.1.31.2021.40831:
«Metoauka M3MEpeHMH MaccOBOM KOHIEHTpanuuu Xjopodopma B Hpodax MUTHEBBIX,
IOPUPOJHBIX M CTOYHBIX BOJ METOJOM Tra3oBoil xpomatorpadum» (CBUIETENBCTBO O
MeTposornueckoit arrecranuu Ne  88-16207-041-RA.RU.310657-2021 ot 26.07.2021),
pa3pabotannas Ha ocHoBe 1SO 10301.

MeTton OCHOBaH Ha MPEIBAPUTEIBHOM OSKCTPAKIIMOHHOM  KOHIIEHTPHUPOBAHUU
xJiopoopMa U3 MpOOBI HCCIETYyeMON BOJbl OPraHMYECKUM pacTBOpUTENIEM (I'€KCaHOM) ¢
MOCIEAYIOIUM KOJMUYECTBEHHBIM OIpe/ielIeHHeM KalWUIIpHON ra3oBoil xpomaTtorpadueil c
aNeKTpoHo3axBaTHBIM jaeTekTupoBanueM («Kpucramn 5000.1, CKb «Xpomatsk», Poccus).
Unentudukanuss 1eNeBOro COEAMHEHUS TPOBOJUTCS IO BPEMEHU YAEpKUBaHHS, a
KOJINYECTBEHHOE OIpENEIeHue — METOJ0M aOCOIOTHONW KaJUOpPOBKHM C MCIIOJIB30BAaHHEM
rOCy/IapCTBEHHOTO0  CTaHAapTHOro  obpasua  cocrtaBa  XxJopodopma. VYcnosus
ra3oxpomarorpaduyeckoro aHajiuza: Temreparypa KoinoHku — 40°C, Temrneparypa JAeTeKTopa
—200°C, temmeparypa ucnaputens — 180°C, pacxox raza-Hocutens (a30Ta 0COO0N YUCTOTHI)
yepes KOJOHKY — 2 CM°/MHH, 06beM BBOAMMOI B HCHapuTens mpodsl — 1 mve,

Jluteparypa
1. Gribble G.W. Naturally Occurring Organohalogen Compounds — A Comprehensive //
Naturally Occurring Organohalogen Compounds. 2023. P. 1-546.
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HOBBIN CITIOCOB KUJKOCTHO-KUIKOCTHONH MUKPOSKCTPAKIIUA HA
OCHOBE PACTBOPUTEJIEN INOCJIEJJHEI'O NOKOJEHMUSI JJIsI
ONPEAEJIEHUSA HOJMNHUKINYECKUX APOMATHYECKHX
YIJIEBOJOPO/10B B IPUPOJHOM BOJIE
Becenosa /I.C., bapoaanoe K.A., Tumogpeesa H.U., Byrnamoe A.B.
Canxm-Ilemepoypeckuii cocyoapcmeenHbulil yHusepcument,

HUncmumym xumuu, Canxkm-Ilemepbype, Poccus

E-mail: st106779@student.spbu.ru

[Tomumuknuyeckue apomatudeckue yrieBomoponasl (ITAY) mnpeacraBistor coboit
OOMIMPHBIN KJACC OPraHMYeCKUX COEAMHEHHH, COCTOSIIMX U3 JBYX WM Oonee
KOHJICHCUPOBaHHBIX OeH30JbHBIX KoJjel [1]. JlaHHble BemiecTBa 00Opa3yrOTCs B pe3ysibTare
Pa3IUYHBIX BBICOKOTEMIIEPATYPHBIX MPUPOJHBIX IMPOLECCOB, & TAKXKE U3-3a aHTPOIIOI'€HHBIX
(bakTOpoB, TAKUX KaK TPAHCIIOPTHBIEC BBIXJIONBI, pad0Ta MPOMBINIICHHBIX Npeanpusituil. [IAY
OTHOCSITCS K DKOTOKCMKAHTaM M IPOSIBJISIIOT BBICOKHME MYyTareéHHblE W KaHLEPOI'€HHbIE
CBOICTBa, MPOBOLIUPYSI K3MEHEHUE OPTaHOB U TKAHEW, MyTallMH KJIETOK, YTO MOBBIIIAET PUCK
pa3BUTUSL OHKOJOrm4eckux 3aboneBanuii [2]. [TAY cmocoOHbI HakarMBaTbCS TAKKE B
IPUPOJIHBIX O0BEKTaX, B YACTHOCTU B MPUPOJHBIX BOAAX, YTO JI€NA€T MX OMACHBIMHU JUIS
3II0POBBSI JKUBBIX OPraHu3MOB [3], TO3TOMY HX COAEPIKAHKUE B PA3ITMYHBIX HCTOYHUKAX CTPOTO
pernamentupyercsa. Takum oOpa3om, B HacToslIIee BpeMs peryiupoBanue coaepxanus [TAY
B IIPUPOJHBIX BOJAX SIBJISETCS aKTyaJlbHOM AaHAIIMTUYECKOU 3a/1aueH.

Crnoxunoctb onpeaenenus [IAY 3akirodaercs B TOM, YTO MHOTHE M3 HUX COAEPKATCA B
NPUPOHBIX BOJIaX HA MUKPOYPOBHE, YTO 00YCIIaBIMBAECT HEOOXOAUMOCTh PEABAPUTEIHLHOTO
KOHIIEHTPUPOBAHUS aHAIWTOB Ha dTare mpoOomoAroToBku. OJHUM U3 HCIONB3YEMbIX IS
3TOr0 METO/OB SBJISETCS MKUAKOCTHO-KUIKOCTHAs MHMKPOAIKCTPAKIMS, OONajgarouias psjiom
IIPEUMYIIECTB, TaKUX KaK IPOCTOTa OCYILECTBJICHMS, JEIIEBU3HA, JKCIPECCHOCTh. Kpome
TOT0, B KayeCTBE JKCTPAreHTOB BO3MOXKHO MCIIOJIb30BAaHHE PACTBOPUTENIECH IOCIETHETO
MOKOJIEHUS! (MOHHBIE )KUIKOCTH, SBTEKTHUECKUE UITH CYTIPaAaMOJIEKyIIpHbIE PACTBOPUTEIH ), UTO
MOBBIIIAET SKOJIOTMYHOCTh METO/Aa. B mocimeqHee BpeMsi HIMPOKOE paclpOCTpaHEHHE
MOJIYYWJIM IBTEKTUUECKHE PACTBOPUTEIN Ha OCHOBE MPUPOJHBIX COEAMHEHUIN PACTUTEIBHOTO
MPOUCXOXKACHUS (TUMOJ, MEHTOJ, KaM(opa) BBUY JETKOCTH NMPUTOTOBIEHUS U LIMPOKOTO
psiZia BAPEUPYEMBIX CBOMCTB.

B macrosimeit pabote mpemnokeH crnoco0 ompeneneHuss [IAY, Bxirouarommii
MUKPOIKCTPAKIIMOHHOE U3BIICUCHNE aHATTUTOB U3 00Pa3I[0B MPUPOTHOMN BOJIBI B OKCTPAreHT Ha
OCHOBE KaM(Opbl U IUTPAJIA C MOCICAYIONIUM aHATNU30M TOJYyYEHHOTO SKCTPAKTa METOJIOM
BbICOKOA((HEeKTUBHOM KUJKOCTHON xpomarorpapuu c byopuMeTpuIecKIM
JI€TEKTUPOBAHUEM.

Jaunwviii npoexm evinoanen npu noooepxcke Poccutickoeo nayunozo ¢onoa (npoexm
Ne 24-23-00052, https://rscf.ru/project/24-23-00052/).

Jlureparypa
1. EFSA. Polycyclic aromatic hydrocarbons in food, Scientific opinion of the panel on
contaminants in the food chain // The EFSA J. 2008. Vol. 724. P. 1-114.
2. Plotnikova O.A., Melnikov G.V., Tikhomirova E.l. Polycyclic aromatic hydrocarbons:
characteristics, sources, standardization, spectroscopic determination methods // Theoretical
and Applied Ecology. 2021. Ne 4. P. 12-109.
3. Uyraesa A.N., Jlucuukas N.I'. CoBpeMeHHBIE METOIbl SKOAHATUTUYECKOTO KOHTPOJIS

COJIepKaHUs MOJIMAPOMATHYECKUX YTiieBoaopoaoB // Bonormunckue urenus. 2008. T. S. C.
178-180.
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3arpsi3HEHUE OPraHWYeCKUMH COEIMHEHHUSIMU BO3JyXa HE TOJIbKO BHE, HO U BHYTPH
MOMEIICHUI MOTYT MPEJCTaBIATh CEPhE3HBIE MPOOIEMBI ISl UCCIEIOBAHUM, T/I€ TPEOYIOTCS
«CTEpUJIbHBIE)» YCIOBUS C MHUHUMAJIbHBIM NPUCYTCTBHEM OpPraHUYECKHMX BELIECTB Ha
MMOBEPXHOCTHU UCTIOIB3YEMBIX MaTepuanoB. Hamuuue Takux 3arps3HEHUI MOXKET OTPUIIATEIHHO
CKa3aThCsA HA TOYHOCTH 3KCIEPUMEHTAIBHBIX PE3YIbTATOB U KAUECTBE MOJTYyYaEMbIX U3EIHI.
B nacrosiiee BpeMs HacUMTHIBAETCsl 00JIee COTHHU Pa3IMUHBIX METOJIOB aHAJIN3a TTIOBEPXHOCTH
[1]. Kak mpaBuiio, 3Ti METOJbI JOKAIbHBI, OOJBIIMHCTBO U3 HUX TPEeOYIOT BaKyyMHUPOBaHUE
o0Opasma, 4To MPUBOJUT K CYIIECTBEHHOMY OTJIUYHIO OT IOBEPXHOCTHOW KOHIICHTPALMH
OpraHMYECKUX BEIIECTB Ha Bo3ayxe. [[st pemenus 3Toi mpoOiaemMbl HAaMH PEIOKEH MOAXOI,
OCHOBaHHBIM Ha OKcuTepMorpaduueckoM [2] ompeneneHWHd OPraHMYECKOro BEIIECTBAa Ha
MOBEPXHOCTU MCCIEYEMOr0 Marepuaja I0Cie HaXOXKICHHMs Marepuaiga Ha BO3JIyXe
MOMEIICHUS B TeUeHUE (PUKCUPOBAHHOTO BPEMEHHU.

ArmpoOarusi MeToJa TPOXOJWia B JAOOPATOPHBIX MOMEMIEHUSX IBYX PpPa3lIuYHBIX
opranuszanuii. Onpenensiaiu CyMMapHOE COAEpKaHHE OPraHUYECKUX BEIIECTB, U3BJIEKAEMbBIX
Ha TMOBEPXHOCTH TUIATHUHBI, TAIIAAUs U KBaplia, MOcle HAXOXKICHUH 00pa3lloB HAa BO3IYyXeE
nomerieHnit ot 10 muH 10 34 nHeil. BeisiBiaeHBI paznuuus B aacopOIMU B 3aBUCUMOCTH OT
cocTaBa MaTepHuajla MOBEPXHOCTH, a TAaKXKe KJacca YHCTOTHI MOMELIEHUHM, B KOTOPBIX
MPOBOJIUTCA aHalU3. METOJl MO3BOJIAET MPOBOAWTH HCCIENOBAHMS 0€3 TPaHCHIOPTUPOBKU
00pas3IoB B IpyTUE TOMEIICHHUS.

Taéauua 1. Conepxanue (MKr/cM?) a1copOHpOBaHHOTO YIIIepoia Ha TOBEPXHOCTH
TBEPABIX TeN B ayauTopun YHuBepcurera “Jlyona” u O6beJMHEHHOTO HHCTUTYTA
SJIEPHBIX UCCIEIOBAHUM (Kypcug), MOTYyIeHHOE METOJOM OKCUTepMOTpaduu.

Bpewmst agcopbuuu
Obpazen 10 1

MU 1y 3y JeHD 2cyt | 3cyT 5 cyT 7 cyT 14 cyt |34 nus
Kapng <[10 | <IIO | <IIO | <IIO | <IIO | <IIO | 0.44+0.1 | 0.4+0.1 | 0.4+0.1 |{0.440.1
Iiatuia <IIO | 19+2 | 2042 | 5548 | 7949 | 100+9 272+14 | 51616 |517+17

<JI0 | <IIO | <IIO | <IIO | <110 | <1IO 14+] 35+3 78+8

3 (i — <[10 | <IIO | <IIO | <IIO | <IIO | <IIO 9+1 13+£2 2843 80+7

<[10 | <IIO | <IIO | <IIO | <IIO | <110 <JIO <JIO | 24+3

*T10 — mpenen oOHapyKEHUS.

Jlureparypa
1. Bynpag 1. CoBpemeHnHble METOBI Hcciae0BaHus moBepxHocTU. M.: Mup. 1989. C. 564.
2. 3yeB b.K. Cnoco6 okcurepmorpaduu. [Tatent PD Ne 2411509. 3asska Ne 2010101137 ot
15.01.2010, onmy6u1. 10.02.2011.
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INPOTI'HO3UPOBAHUE 3ATPAZHEHUA ATMOC®EPHOI'O BO31YXA
YPBAHU3UPOBAHHBIX U ®OHOBBIX TEPPUTOPUMN POCCHUH C
NPUMEHEHUEM MATEMATHYECKOI'O MOAEJIUPOBAHUS
Boponuu C.C., Poesa H.H., 3aiiyes /[.A., Xnonaes A.I.
Poccuiickuii buomexnonoeuueckuii ynusepcumem (POCHSUOTEX),
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N3BecTHO, 4TO atMocdepa sABISETCS HAKOMUTEIEM 3arps3HSAIONIMX BEIIECTB (1anee —
3B), mocrynaromux B HeE 3a CUET AaHTPONOIEHHBIX W MPHUPOAHBIX HCTOYHHUKOB. Jlyis
NPOTHO3UPOBAHMUA JalIbHErO0 M TpaHCIpaHWYHOro mepeHoca 3B  menecooOpasHbiM
IpPEeCTaBIsAeTCA IPUMEHEHNU MaTEMaTHUECKOT0 MOJICIMPOBAHUS.

Llenpto mOKIama SBISUIOCH BBISBICHUS 30H MHTEHCHBHOIO 3arpsi3HEHHs BO3/yXa Ha
ypOaHu3upoBaHHBIX U (OHOBBIX TeppuTopusix Poccun (Mockoscekas. Tynbckas. PszaHckas,
UYensbunckas, BopoHexckas o0mactu) B pe3yiabTare aHTPONOTCHHOTO BO3JICHCTBHS
JNEHCTBYIOIIUX NPEANPHUATUN 3TUX PETHOHOB METOJaMHU MAaTeMaTUYeCKOro MOJEIMPOBAHUS C
MOMOIIBIO0 TPOTPaMMHOTO KoMmIutekca «[Ipusmay.

bazoBoii OCHOBOWM [uIs MOJENMPOBAaHUS SBJSUICS OaHK JaHHBIX, COAEpXKaIUH
uHpopmanuio 00 00bEMax, MecTe ¥ BpEMEHH BHIOPOCOB.

[TpoBeneHa MHBEHTapU3alLUsl HCTOYHUKOB BPEIHBIX BBIOPOCOB B aTmMocdepy. s atoro
ObUIM WCTIOJIB30BaHBl JTaHHBIC, MOJYYCHHBIE METOAAMH IUCTAHLIMOHHOTO 30HAMPOBAHUS C
IPUMEHEHHEM C Pa3JIMYHbIX NPUOOPOB MHOTO30HAJBHBIX CKAaHUPYIOIUX YCTPOMCTB,
CIEKTPOMETPOB, JINAAPOB, PATHOMETPOB H JP., IIO3BOJIIONINX HAM MOJyYUTh HH()OPMAIHIO O
O6nopu3nUeckux mapamerpax aTMocdepbl (ONTUYECKOH TONIIMHE, alb0en0 XUMHUYECKUN
COCTaB, KOHIICHTPAIIHS IPUMECEH, IIPOCTPAHCTBEHHO-BPEMEHHOE pactpeie]ieHne 1 T 1. ).

[TpoBeneHo ompezeneHHe CPEeIHEro0BbIX KOHIIEHTPALMI 3arpsA3HSIOLIMX BEIIECTB B
aTMOC(EepHOM BO3AyXe C TPUMEHEHHEM METOJIOB IJKHIKOCTHOH  Xpomarorpadum,
KBAa3WJIMHEWYAThIX CIIEKTPOB JIIOMUHECIICHIMH C MCIIOJIb30BaHUEM J00aBOK M aTOMHO-
a0CoOpOIIMOHHOTO aHAIH3a.

JUis mpOrHO3uUpOBaHMs 3arpsi3HEHHs B aTMOc(epHOM BO3AyXe Ha HCCIEIyeMbIX
TEPPUTOPHUSAX HCIIOIB30BaHA MOJEIb, MPETYCMATPUBAIOIIAS OIIEHKY NMOTEHIIMAIHHOTO PHCKA
KaHIepOreHHoro Bo3zaelcTBUs 3B Ha miofel W MO3BOJAIONIAS TMOTEHIUAIbHO OLEHHUTH
TEH/ICHIIMIO €r0 YBEIWYEHHE, B OCHOBE KOTOpPOW OBUTM 3aJIOKEHBI TaKWe MapaMeTphl Kak
CpeHECYTOYHasi B TEUEHHE I'0jla TOKCHKAllUs TOKCHYECKOTO BEIIECTBA B 30HE BO3JCHCTBHUSA:
CpeIHECYTOYHasi B TEYCHHE T'OJa SKCIO3MIIMS BO3IEHCTBHS: TOKCHUECKOTO BEIIECTBA B 30HE
CpeIHECYTOYHasi TMpENeNbHO JOMyCTUMas KOHIIGHTpalus BemiecTBa (HOPMATHUBHBIN
nokKasaresb), CPEeJHECYTOUHasi HKCIO3MIMS BEIIECTBA, HE BBI3BIBAIOIIAS HEOIArompHsATHBIX
3 PEKTOB HA MPOTHKCHUN KU3HU, IKCIIOHEHTA, MOJICITUPYIOIIas YCPEAHSHHBIA ITOKa3aTellb
JIOTIOJTHUTEIBHOTO PHCKa OT TOKCHYECKOTO BO3/AECHCTBHS BEIIECTBA B TMHAMHUKE BO3PACTAHUS
€ro KOHIIEHTPAIMH. KOAX(PPHUIIMEHT, YIATHIBAIONINA OCOOCHHOCTH JHHAMUKHA TOKCHYECKOTO
JeMCTBUS 3arpsI3HSIONIETO BEIIECTBA.

IIpoBeneHa OLIEHKAa NMOTEHIMAIBHOIO HE KAaHIIEPOT€HHOI'O pUCKa BO3JAeHCTBHA 3B Ha
HaceJeHne 00cIelyeMbIX TEPPUTOPUI ¢ yUETOM TaKUX MOKa3aTesel Kak IIoNnaab 0ObeKTa B
npezenax JaHHOW 30HBI 3arps3HEHMs, TUIOTHOCTH HACEJICHUS Ha SAMHMUIIE TUIOMAIi 00bEKTa B
npefenax JaHHOM 30HBI  3arpsA3HEHMH W HMHIUBHIYaJbHOTO HHTAIALMOHHOTO HE
KaHIEPOT€HHOI'0 PUCKA XPOHUYECKOT0 TOKCHUECKOTO JeHCTBUS BEILIECTBA.
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CKPUHUHI 35 AHTUBUOTUKOB U PAPMALNEBTUYECKUX ITPEITAPATOB B
CTOYHOM BOJIE METOJIOM BbICOKO?®®EKTUBHOM )KUIKOCTHOM
XPOMATOTPA®UHN - TAHIEMHOMN MACC-CIIEKTPOMETPUH
Boponos U.C., ®anée /I.U., Ynvanoeckun H.B., Kocakoe /I.C.

Llenmp KonnekmusHo20 noib308aHUsi HAYYHLIM 000pydoeanuem «Apkmukay CegepHulil
(Apxmuueckuii) gpedepanvrwiii ynusepcumem umenu M.B. Jlomonocosa
Habepeocnas Cesepnoti /]sunvl, 0. 17, 163002, 2. Apxaneenvck, Poccus
E-mail: i.voronov@narfu.ru

[ToctynieHnre aHTUOMOTUKOB B MPUPOJHBIE OOBEKTHI YK€ HECKOJIbKO AECATUIICTHIM
npuBJeKaeT OoyiblIoe BHHUMaHHE HccienoBaresneil. COBpEMEHHBIE TEXHOJIOTMU OYHCTKU
CTOKOB HE TO3BOJISIOT MOJHOCTBIO pa3pylliaTh TaKWe COCIUHEHUS, 4TO OOYCIIOBIMBAET HUX
MOCTYIUICHHE B TIPHUPOJHBIC BOJOEMBI CO COpachiBAeMOW CTOYHOW BOAOW TMOCIE OYUCTHBIX
coopyxenuil. [IpucyrcTBrue ¢papmanieBTUYECKUX MpPErnapaToB B MPUPOIHBIX 0OBEKTaX HECET
BpEJl DKOJIOTHUECKOW Cpejie, a MIMPOKOE MCIIOIBb30BaHUE MPOTUBOMUKPOOHBIX MPETapaToB B
MEAUIIMHE U )KUBOTHOBOJICTBE U TOMAaJaHNE UX B MPUPOIHBIE OOBEKTHl YBEIHUMIN PA3BUTHE
ycroitunBocTn y Oaktepuii Kk antuOunorukam [1]. OcoOGeHHO akTyanpbHOW 3Ta mpobiema
ABIISETCS NIl APKTUYECKOTO PErvoHa, BCJIEICTBUE HHU3KOH YCTOWYMBOCTU MPUPOIHBIX
HKOCHUCTEM K Pa3IM4HbIM aHTPOIIOI€HHBIM BMEIIATEIbCTBAM.

Ha nanHbIif MOMEHT CIMCOK (hapMarieBTHUECKHUX MPEenapaToB U aHTHOMOTHUKOB, KOTOPhIE
UCIOJB3YIOTCS B MEAMIMHE U BETEPUHApPUM, HACUUTHIBAET OIPOMHOE KOJIMYECTBO
HAaUMEHOBAHUM, ¥ KK U3 MpEnapaToB 3acily>KUBaeT MpUcTaibHOro BHUMaHus. [loaTomy
ENIBI0 TAHHOTO HCCIIeOBaHMs ObuIa pa3padoTKa HOBOTO MOAX0Ja K CKPUHHHTY IIHPOKOTO
Kpyra aHTHOMOTHKOB, MPUHAIJICKAIUX K PA3IMUHBIM TPYIIaM, TaKUM KaK MaKpOJIHJIbI,
NEHUIWIINHBL, 11e(QaJoCIOPUHBI, XUHOJIOHBI, CYJIb()OHAMHIbI, TETPALMKIMHBI, a TaKKe
IpYyruX JIeKapcTB B CTOYHON Boje. Hambonee mMepCleKTHBHBIM METOJOM SIBISIETCS
BbICOKOA((DEeKTUBHAsT JKUAKOCTHas Xpomarorpadpuu B COYETAaHMM C TaHAEMHOM Macc-
cunektpoMerpuein (BOXX-MC/MC). [Ins u3BnedyeHHus aHaIUTOB M3 CTOYHOW BOABI ObLIa
ONTUMHU3HPOBAaHA METO KA TBepaodazHoit axcTpakuuu (TDI) [2]. Hanbonee onTuManbHbIM
pH nns sxcTpakiuu GpapMareBTHYecKuX mpemnapatoB Obuio 3HaueHue 4. CTeneHb U3BIeUEHUS
aHaiuToB coctaBuia oT 30 1o 97%.

Pa3zpaboranuselii moaxoa ObUT MPUMEHEH ISl OIpeNeieHHs] BHIOPAHHBIX aHATUTOB
oOpa3lax CTOYHOM BOJBI, OTOOpaHHOW HAa MYHUIMNAJIbHBIX OYUCTHBIX COOPY)KEHUSAX T.
ApxaHrenbcka. B oOpasnax cTo4HON Boabl ObLIM OOHapykeHbl 25 coenuHeHHH u3 35
uccnenyembix. CozepkaHue JeKapcTB B CTOUYHBIX Bojax coctaBuio ot 0,2 ur/a no 1600 Hr/i.
KoHnenTtpanum  HEKOTOpPBIX ~ AHTUOMOTHMKOB  TPEBBICUIM  O€30MacHble  ypOBHH,
CUTHAJIM3UPYIOIHE 00 OMAaCHOCTH pa3BUTHs y OaKTEpUl pe3UCTEHTHBIX T€HOB.

Paboma evinonnena ¢ ucnonvzosanuem odopyoosanus LIKII HO «Apxmuxka» CADPY
umenu M.B. Jlomonocoea npu gpunarcogou noooepaicke Munucmepcmea 06pazo8anust u HayKu
P® (npoexm eoczadanus FSRU-2024-0003).

Jlureparypa
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The Total Environment. 2020. Vol. 726. 138071.

2. Voronov L.S., Falev D.I., Ul’yanovskii N.V., Kosyakov D.S., Suspect Screening and Semi-
Quantification of Macrolide Antibiotics in Municipal Wastewater by High-Performance Liquid
Chromatography—Precursor lon Scan Tandem Mass Spectrometry // Chemosensors. 2023.
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MHOI'OKOMITIOHEHTHOE BBIIEJEHUE OCTATKOB 55 BETEPEHAPHbBIX
JEKAPCTBEHHBIX BEHIECTB U3 PEUHBIX BO/I C IOMOIIbIO
MATI'HUTHOM TBEPJO®A3HOMN SKCTPAKIIUU C JUCHEPTUPOBAHUEM
MAT'HUTHOI'O CBEPXCHIHUTOI'O ITOJUCTUPOJIA YITJEKUCJBIM I'A30M
TIonuapos H.0.Y, Tonmauesa B.B.*?, Menexun A.0.%, Bupwkosa M.A.', Ansapu B.B.%,
Jmumpuenxo C.I.

Mocrosckuii 2ocyoapemeennuiii ynueepcumem umenu M.B. Jlomonocosa, xumuueckuii
gaxynemem, Mockea, Poccus
2DedepanbHblil yenmp oXpansl 300poeba HCUsomublX, Braoumup, Poccus
E-mail: nikita.goncharov@chemistry.msu.ru

JlexapcTBeHHbIE BEIIECTBA M, B YaCTHOCTH, AHTHOMOTHKU LIMPOKO HCHOJB3YIOT BO
MHOTHX CTpaHaxX Kak JJIs JICYCHUS W NMPOQWIAKTUKUA 3a00JI€BaHUN y JKUBOTHBIX, TaK U B
KayecTBe KOPMOBBIX J100aBOK g ctumyisinuu ux pocta [1]. Co cTouHBIMEH BOJaMU
dapmnpeanpusaTuii ¥ (pepM 3TH BELIECTBA IMONAJAlOT B IPUPOJHBIE BOJABI, OKAa3bIBas
HEraTUBHOE BO3JEHCTBUE Ha AIKOCHCTEMBI. /[ YyCHEIHOTO MOHHUTOPHHIAa W TOHUMAaHHS
Cynp0bl aHTHOMOTHUKOB B OKpYXKAroIled cpeae HEOoOXOAWM IOMCK HOBBIX 3((eKTHBHBIX
CIoco0OB UX BBIJCNICHUS U KOHIICHTPUPOBAHUSI.

B kadectBe COBpPEeMEHHOTO cIiocob0a MPOOOMOATOTOBKH IS MHOTOKOMITOHCHTHOTO
BBIJICTICHUSI OCTATKOB 55 BETEpPHHAPHBIX JIEKAPCTBEHHBIX BemiecTB (12 cynbhaHuIamMumios,
TpuMeTonpuma, 4 amM(pEeHUKONOB, 9 HHUTPO30MMHIA30JI0B, 9 [-makTamoB, 6 XWHOJOHOB,
9 MakponuaoB, 3 TMHKO3aMUIOB U 2 TUIEBPOMYTUIMHOB) U3 PEUYHBIX BOJ mepen nx BOXKX-
MC/MC onpezneneHreM BIIEpBbIE TPUMEHIIN BapUaHT MarHUTHOHM TBepA0(ha3HOM IKCTPAKIINA
C JUCIEPrupoOBaHMEM MAarHUTHOTO COpOEHTa YIJIEKUCIbIM Tra3oM. B kadectBe copOeHTa
MCIIOJIb30BAIM MAarHUTHBIM CBEPXCHIMTHIM MNOAMCTHPOI. Ero cmpeccoBbiBaiu B TabIeTKy
BMeECTe C TMIpOoKapOOHAaTOM HaTpHsl, TUMOHHOM Kuciotoil u DJ{TA. IHTeHCHBHOE BBIAETICHHUE
VIJEKUCIOro ra3a npu €€ pPACTBOPEHHM IMO3BOJSUIO OOOWTHUCH 0€3 HCIOIb30BaHUS
NEepeMEIINBAIOIIUX  YCTPOUCTB, oOpasyroumiics OydepHblii  pacTBOp  oOecreunBan
noaxoaauuii pH, a MaruuTHBIE CBOIMCTBA COPOEHTA /1aBajld BO3MOXKHOCTb OTJIEIUTH €ro 0e3
OpUMEHEHHUs UEeHTpU(YyrupoBaHUs M (UIBTPALUMU, B pe3yjibTaTe dYero mpolexypa
MpoOONOATOTOBKH (TBEpA0(}A3HOM IKCTPAKIIMN) 3aHUMAaJIa MEHee 3 MUH.

Crioco6 obecrieunBai OTHOCUTEbHBIE CTETIEHU U3BNeueHus oT 79 1o 122 % u xoporryio
BOCITPOU3BOAUMOCTH (Sr < (.12). JIekapcTBEeHHbIE BEIIECTBA UACHTH(HUIIMPOBAIN 110 TOYHBIM
MaccaM MOHOB QaHAJUTOB, OOpa3yHOIIMXCS MpPU HIEKTPOPACHBUIMTEIBHON HOHH3ALUU C
NEPEKIIIOYEHUEM TTOJIIPHOCTH. MaTpuuHbIA A3QQPEKT U BceX JeKapCTBEHHBIX BEIIECTB ObLI
Huwke 20%. OnpeneneHne MNPOBOAWIM METOAOM MATPUYHON TpagyHUpOBKH, MPEIEIIbI
oOHapyxeHuss u onpenenenus coctapuid 0.012 u 0.04 wMkr/m gas OONBIIMHCTBA
Cynb(aHUIaMHUIOB, TPUMETONpPUMa, aM(EHHUKOJIOB, HUTPOMMHIA30JI0B, MAaKpOJIHJIOB,
IUIEBPOMYTUIMHOB M JMHKO3aMua0B U 0.06 u 0.2 MKr/m ans (-1akTaMOB U XHWHOJIOHOB,
COOTBETCTBEHHO.

Paboma evinonnena npu guuancosou nooodepcke Poccuiickoco uayunozo ¢gonoa
(epanm Ne 24-23-20004). Hccneoosanue 6binoiHeno 6 pamkax 20CyOapCmeeHHo20 3a0aHUs.
mema Ne AAAA-A21-121011990021-7 u npu nooodepowcke MedcOucyuniuHapHo Hay4Ho-
obpazosamenvholi wkonvl Mockoeckozo ynusepcumema «byoyuee nianemol u 2n00anvHole
UBMEHEHUs. OKPYHCarouell cpeobl.

Jluteparypa
1. Sarmah A.K., Meyer M.T., Boxall A.B.A. A global perspective on the use, sales, exposure
pathways, occurrence, fate and effects of veterinary antibiotics (VAS) in the environment //
Chemosphere. 2006. Vol. 65. P. 725-759.
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HEIEJEBOW CKPUHUHI I'AJJIOTEHCOJEPKAIIIUX OPTAHUYECKHX
COEJMHEHU B CTOYHBIX BOJAX METOJAMM B3KX C
KOMBUHUPOBAHHBIM MACC-CHEKTPOMETPUYECKUM

JETEKTUPOBAHUEM UCII-MC U UDP-MCBP
Hanunosa 3.B., Coinanosé C.A., Kocaxoe /I.C., Ynvanoeckuiit H.B.
Cesepnulil (Apkmuueckuii) gpedepanvruiii ynusepcumem umeru M.B. Jlomonocosa
E-mail: danilovaelya2000@mail.ru

["asorencoaeprxalye OpraHuu4eCcKue BEIEeCTBa, IIONAJAI0IINE HA OUUCTHBIE COOPYKEHUS
KaHAJIM3aLUU TOpOJia, B X0A€ TEXHOJOTHUECKUX MPOIIECCOB MOTYT 00pa30BhIBAaTh MOOOUHBIE
nponyktel nesuHpexmuu (III1J]). Cpenu manubix coeamnenuii u ux [II1J] Hambompmit
MHTEPEC BBI3BIBAIOT OPOM- M MOJICOJIEPIKALUE, KOTOPbIE, COTJIACHO JIMTEPATYPHBIM JaHHbIM,
00J1a/1a10T TIOBBIIIEHHON TOKCUYHOCTBIO, [10 CPABHEHUIO C XJIOPCOAEpKAIIUMU aHajoramu. B
CBA3M C OTUM BaXHOM 3amauell  SBISETCS NPOBEACHHE IOMCKA U KOHTPOJI
raJIOTCHOPTaHMYECKUX COCTUHEHUH W MOOOYHBIX NMPOIYKTOB WX NE3WH(EKIUH B CTOYHBIX
BoJax. s MOCTHKEHHUS MOCTAaBIEHHOM LIEIN B JIaHHOM paboTe NpeyiokKeH HOBBIM MOAXO,
OCHOBAHHBIM Ha MPUMEHEHNE METO/1a BHICOKO3()(DEKTUBHOM KUAKOCTHON Xpomarorpapuu u
KOMOMHHMPOBAHHOT'O MacC-CIIEKTPOMETPUYECKOTO JETEKTUPOBAHUS C UHIYKTUBHO CBS3aHHOMN
wiazmoit (BOKX-UCII-MC) u BbICOKOTo pa3penieHusi ¢ HOHU3AUEN IEeKTPOPacblIEHUEM
(BOXKX-UDP-MCBP).

B xadectBe oOBekTa wHccienoBaHUS OBUIM OTOOpaHBI 00pa3lbl CTOYHOH BOJBI
LEHTPaJIbHBIX OYUCTHBIX COOPYKEHUI KaHAIM3alUU ropojia ApXaHIeabCK Ha pa3HbIX dTamax
ouucTku. [loAroToBKYy 00pa3moB NPOBOAMIM METOJOM TBEpAO(hA3HOW SKCTPAKIMH Ha
kaptpumkax Bond Elut PPL, creniens kKoHIeHTprupoBanus coctaBuia x2000 pas.
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Pucynok 1. XpomaTorpammsbl SKCTpaKTa CTOYHOM BOJIBI C 3Tala MEPBUYHON OUHUCTKHU
noyueHHbie Metogamu BOXKX-UDP-MCBP u BOXX-UCII-MC.

[TpuMeHeHHEe TaHHOTO cCOYeTaHHs 00JIaZaeT MPEUMYILECTBAMU IS HELEIEeBOTO TOUCKa
raJIoTeHCOIePIKaIINX COeTMHEHUH, Oaroapsi BBICOKOM YyBCTBUTEIBHOCTH U CEIEKTUBHOMY
aHamuTHueckoMy OTKIMKY MCII-MC 6bu10 0OHapyXeHo JBa XpoMaTorpaduyeckux IuKa
COOTBETCTBYIOIIIUE HOJOPraHUYECKUM COEAMHEHHUSAM. OJHAKO OCHOBHBIM HEAOCTAaTKOM
SBJISIETCSA TOTEps MHPOPMALIMU O CTPYKTYpEe COCAMHEHH, OATOMY KOMOMHAIUS C METOJIOM
NOP-MCBP mno3Bonuia HpOBECTH MPEIBAPUTENbHYI0 HIACHTU(PUKAINIO OOHAPYKEHHBIX
coenquHeHUN. JlaHHBIE aHAJIUTBI MPEANOJIOKUTEIBHO SIBISIOTCS PEHTI€HKOHTPACTHBIMU
BeniectBamu, Morekcon u Honpomun. I'pagyuposky BOXX-MCII-MC ocyuiecTBisiin 1no
pacTBopaMm HoJua Kaius, B pe3ybTaTe KOHIIEHTpAIlMs HOTeKCoIa B UCCIIEyeMbIX 00pa3iax
cocTaBmia oT 6,2 MKr/1 10 2,1 MKr/i1, a monpomuaa — ot 6,8 Mkr/a 1o 3,6 MKr/1.

Paboma evinonanerna c ucnonvzosanuem obopyoosanus LIKII HO “Apxmuxa” CA®Y npu

¢unarncosoil noodepaicke Munucmepcmea oopazoeanus u Hayku P@ (npoexm eoczadanus Ne
FSRU-2024-0003).
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NCCIEJOBAHUE 3ATPA3ZHEHUS IECKA HEO@TEITPOAYKTAMU METOJOM
MUPOJIUTUYECKOM I'A30BOM XPOMATOI'PA®UN
Jowcennooa P.X., Mapromuna T.A.
DeodepanvHoe 2ocyoapcmeentoe dxicemuoe yupedicoenue Hayku Opoena Jlenuna u Opoena
Oxmabpuvckou Pesontoyuu Mncmumym 2eoxumuul u aHaIUMuyecKou Xumuu
um. B.U. Bepnaockozo Poccuiickoti akademuu nayx, Mockea, Poccus
E-mail: dzhenloda@geokhi.ru

Hcnonp3oBaHne MeTOJa MHPOJMTUYECKONW Ta30BOM  Xpomarorpadum ¢  Macc-
criektpomerpudeckuM  jaerektupoBanueM (III'X-MC) mo3BosiseTr ompenensaTh COCTaB
WHJUBUIyQIbHBIX 3arps3HSIONIMX OPraHWYECKUX BEIECTB B IECKaxX, MOYBaX, IPYHTAX U
JIOHHBIX OTJIOKEHHSX, B TOM YHCIe 0€3 TOMOIHUTENbHOI TPOOOMOATOTOBKHA aHATTU3UPYEMBIX
00pasnoB, TMOCKOJIbKY HACHTU(PUKALMS BEIIECTB MOXKET OBbITh BBINOJHEHA IIyTEM
HEMOCPEJICTBEHHOTO BBO/Ia MPOOBI B MUPOJIHM3Ep Xpomarorpada.

B noxmane omnwuceiBaercs ucnonb3oBanue III'X-MC pans uccnenoBaHus cocraBa
3arpsi3HeHuil mpuOpexkHoro mecka KpacHomapckoro kpasi Iocie pasiuBa Ma3yTa B
Kepuenckom nponuse B n1exkadpe 2024 roaa.

[Ipencrasnens pe3ynbrarsl [II'X-MC uccienoBanus Kak 3KCTPAKTOB YIJI€BOJIOPOIHOTO
3arpsi3HEHUS U3 MeCKa B IUXJIOPMETaHe, TaK M caMOoro Tiecka (0e3 cTaguu mpoOOoArOTOBKH).
bbI10 MOKa3aHO, YTO B COCTaBE Ma3yTa, BBLACICHHOIO U3 IIECKA, COJAEPKATcs pa3juyHbIe
npeaenbHbie yraeBoaopoabl Ciz -Cas.

Ha ocHOBe moyueHHBIX MacC-CIEKTPOMETPUUYECKUX JAHHBIX ObUTH UACHTU(ULIIUPOBAHBI
OpraHWYECKHUE BEIECTBA, KAUYECTBEHHBIM COCTaB KOTOPBHIX MO3BOJWJI YCTAaHOBUTH COCTaB
3arpsA3HEHUN TUBHKHBIX TEPPUTOPUM MA3yTOM.

[IpoBeneHHBIC HICCIIEOBAHUS TTOKa3alu, uyTo ucnoib3oBanueM [1I'X-MC st 6sicTpOro
aHanu3a OOJIBIIIOTO YHWCIIAa HENeTyYMX OpPraHMYeCKHUX BEIIECTB MOXKET JaTh Ooyiee MOIHYIO
KapTUHY 3arpsi3HEHUN OOBEKTOB OKpY’Karomiel cpeapl. Takyke MaHHBIA METOJ MOXKET OBbITh
MCIIONIb30BaH JIJISl KCCIIEI0OBaHUS MPOLIECCOB BHIBETPUBAHUS HE()TEMPOIYKTOB Ha TOBEPXHOCTH
necka.

Paboma evinonnena no meme 2ocyoapcmeennoeo 3adanus Hucmumyma ceoxumuu u
ananumuyeckou xumuu um. B.H. Bepnaockoeo Poccuiickou akademuu nayk (I'EOXH PAH).
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IMPOTOYHOE SKCTPAKIIMOHHOE YCTPOMCTBO HA OCHOBE
BPAIIIAIOIIETOCS JUCKA J1J151 ABTOMATU3UPOBAHHOM
MNPOBOMNOAIOTOBKHA BOJAHBIX CPE/l. OITPEJAEJIEHUE
HNOJMNIUKINYECKUX APOMATHYECKHUX YIJIEBOJOPOJA0OB B
MMPUPO/JHBIX BOJAX
Honncanckas T.P.1, Banerjee T.2, IlTuuoe A.FO.*

L Canxm-Iemepbypeckuii 2ocyoapcmesennuiii ynusepcumem, Mucmumym xumuu,
Canxm-Ilemepoype, Poccus
2 Unoutickuii mexnono2uueckuii uncmumym I'yveaxamu, Hnous
E-mail: st101519@student.spbu.ru

OKOJIOTMYEeCKM MOHHUTOPUHI TNPUPOAHBIX BOJA HaubOonee 3(p(eKkTuBeH B OH-JIANH
peXKMME TIpU HAaWMEHBIIEM BpPEMEHHOM HHTEpBaje OT OTOOpa NpPOOBI [0 MOTyYSHHS
aHamuTHyeckod uHpopmauuu. C 3TOH TOYKM 3pEHUS aKTyaJbHOW 3agadell COBpeMEHHOMH
AQHAJTUTHYECKOW XMMHHU SIBJISIETCS Pa3pabOTKa aBTOMATHU3WPOBAHHBIX U POOOTHU3MPOBAHHBIX
AQHAJIUTUYECKUX YCTPOUCTB /17151 HETIPEPHIBHOIO XUMHUYECKOT0 aHaIM3a MPUPOAHBIX 00BEKTOB.
IIpu 3TOM, € TOYKH 3pEHUS MACCOBOT'O aHAIM3a BaXKHBIM OCTACTCSI MUHMMH3ALMK PACXO0AA, UIH
IIOJIHBIM OTKa3 OT MCIIOJIb30BaHMSI TOKCHYHBIX OPraHMYECKHX PpacTBOPUTENIEH HA CTaJuu
poOONOAroTOBKH. B KauecTBe abTepHATUBBI B IOCJIEIHEE BPEMS B AaHAIUTUYECKOM ITPAKTHKE
UCTOJB3YIOTCS HOBBIM KJIACC HKOJIOTMYECKH Oe30MacHbIX pacTBOpuTeseil — TIiayOokue
ABTEKTUYECKUE PACTBOPUTEIH.

B nanHoll pabore BHepBble NPOJEMOHCTPUPOBAHBI AHATUTUYECKHE BO3MOXHOCTH
HOBOI'O0 aBTOMATHU3UPOBAaHHOI'O YCTPOWCTBAa MPOOOMOJArOTOBKM C BPALIAIOLIUMCS JTUCKOM,
MOJIUGHUIMPOBAHHBIM TTTyOOKMMH 3BTEKTHUECKUMM PAcTBOPUTENIEM HAa OCHOBE MPHUPOIHBIX
COeTMHEHUH (MIPUPOIHBIX TEPIICHOUIOB). B KauecTBe aHaTMTHYECKOM 3aaun Oblja BeIOpaHa
3a7a4a OIpPENEICHUE COAEPKAHUSA MOJULUKINYECKMX apOMaTUYECKUX YIJIEBOAOPOJOB B
MPUPOJIHBIX BOAAX.

[TomuuuknuyeckuMu  apomatudeckumu  yrieBojpopojgamu  (ITAY)  HazwiBaroT
MHOTOUYHCJIEHHYIO  TPYIIy  OpraHUYecKUX  COEIMHEHMH ¢ JAByMs uiau  Oojee
KOHJCHCUPOBAaHHBIMU apOMaTHYECKMMM KOJIbLIAaMUA. B CBS3M ¢ pOCTOM NPOMBILUIEHHON
JESITEIbHOCTH CTENEHb 3arpsA3HeHHs oOBEKTOB OKpyxkatomie cpenasl [IAY mHOrokpatHo
BozpacraeT. OIHMM U3 OCHOBHBIX IIOKa3aTeled TOKCUYHOCTH  IMOJMIMKIMYECKUX
apOMATHYECKHUX YIIJIEBOJOPOJOB SBISAETCS UX KAHIIEPOT€HHOCTb.

B nanHoil pabote mpeiokeHO HOBOE YCTPOMCTBO JUIsl OH-TaH KOHIIEHTPUPOBAHUS U
onpenenenus [IAY B npuponusix Bonax. s aroro meronom 3/] medatn ObuIa U3rOTOBJIEHA
IIPOTOYHAs AYEHKa, BHYTPU KOTOPOU HAXOUJICS MHEPTHBIN BPAILAFOIIMIICS UCK, TOBEPXHOCTh
KOTOpOro Obl1a MOAM(HUIKMPOBAaHA 3BTEKTUYECKUM pacTBopuTeneM. [TAY ynepxuBanuch Ha
JTAHHOM JMCKE MPH NMOKaYMBaHUH Yepe3 yCTPOMCTBO MPOOBI BOJBI U MOCIIE DIIIOUPOBAHUS UX
KOHIIEHTpauusi Oblia ompeneneHa meronoMm BOXKX-DJI. B xoxe paboTel ObUIM M3y4YEeHBI U
ONTUMMU3UPOBAHBl TaKWe MapaMeTpbl, Kak TOMOJOTUS SYEWKH, TUAPOJAMHAMUYECKUE
napamMeTphl, TaKHMe€ KaK CKOPOCTH M OOBEMBbI MPOMYCKaHUS NMPOOBI U DJIIOCHTHI, BIUSIHHUE
MPUPO/IBI MaTepUaa IMCKa U 3BTEKTUUYECKOT0 pacTBOPUTENIA. B onTHManbHBIX YCIOBUSIX OBLITN
npolielypa Mo3BoJisia ornpenenats ogHoBpeMeHHo 10 ITTAY ¢ npenenom oOHapyskeHHs Ha
ypoBHe 1 MKr/i.

Paboma evinonnena npu gpunancosou noddepoicke epanma ¢onoa PHD (22-73-10039).
Hayunvle uccnedosanusi yacmuyHo 6bINOAHAIUCL 8 PecypcHOM yenmpe «Memoowl ananusa
cocmasa eewecmeay u «HMccneooganue SKCMPEMANbHLIX COCMOAHUL MAMepuailos u
koncmpyxyutiy CII6I'Y.
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ONNPEJAEJEHUME PEJIKO3EMEJIbHBIX 3JIEMEHTOB B TIPUPO/IHBIX BOJAX
JJOBO3EPCKOI'O PAMOHA MYPMAHCKOM OBJIACTH
Jpozodyncckaa C.B.Y, Mazyxuna C.HU.?, Macnoéoes B.A.°
YUncmumym xumuu u mexrono2uu pedkux snemenmos u MUHEPAIbLHO20 Cblpbsl
um. U.B. Tananaesa — obocobnennoe noopazoenrenue @UL] « KHI] PAH», Poccus
2Pncmumym npobrem npomviunennoii sxonoeuu Cegepa - 060cobrennoe nodpaszoenenue
@Ul] «KHL] PAH», Poccus
E-mail: drogosv@yandex.ru

B mocnennee Bpemsi pacrtaer MHTEpeC K peako3eMelbHbIM 3ieMeHTam (P33). B
JloBo3epckoMm paiione MypMmaHckoil o0iacTu HaxoauTcs MecTtopoxkiaeHue P30 wu
ocyIlIecTBIsIeTCsl JoObua U nepepadorka. [loaToMy BaxKHBIM SBIISIETCS M3yUYEHUE MUTPALIUU
P33 B npuponusie cpensl. B MecTax, oborameHHbIX JIETKOPACTBOPUMBIMU MUHepasiamu P30,
MOTYT 3arpsi3HATHCS IMOJ3EMHBIC U TMOBEPXHOCTHBIC BOABL. llenb JaHHOrO uccieqoBaHHs —
onpexaenenue P39 B nmpupoaHbix Bogax JIoBosepckoro paitona. OT6op 0Opas3IioB MPOBOIMIN C
2020 mo 2024 r, B pyubsiX, pekax, o3epax M Kojoauax nrr. PeBma, cema JloBozepo u
cena Kpacnomenve. g onpenenenus P30 B mOpupogHBIX BOJAX HCIOJIB30BAIU
YyBCTBUTEIHHBIA METOJI aHAJIHM3A - MAacC-CIEKTPOMETPHIO C MHIAYKTUBHO CBSI3aHHOM M1a3MOi
(UCIT MC). Usmepenus npoBoauiau Ha npudope ELAN 9000 DRC-e (Perken Elmer, CIIA).
[Tpu onpenenenun Tsxensix P32 metromom UCIT MC yuuteiBanu uHTephEpeHIH 3a CYET
okcuioB sierkux P30 (marematnueckas koppekuust). Konuenrpamuu P33 B Bogax 10cTaTtouHo
HU3KHE, TO3TOMY OOJBIIOE BHHMAaHHME YJIEsUId XOJIOCTOMYy 3arpssHeHuto. [lpenen
O0OHapy»XEHHS 3JIEMEHTOB U PE3YJIbTaThl ONPEAEICHUS B IOBEPXHOCTHBIX U MOJA3EMHBIX BOJIaX
npuBeeHbI B Tabmuie 1.

Tabauua 1. Konnenrpanuu peakux 1 P35 B OBEpXHOCTHBIX U MOA3EMHBIX BOJAX, MKI/JI

OOBEKT aHaIN3a SneMeHT

Sc Y P35 Th U
[Tpenen obHapykeHUs, HI/I 15 18 0,1-0,8 1,4 0,8
Crok 03. Unpma 0,64 0,095 0,65 0,017 0,081
p. Hlommiiok 1,42 0,11 0,66 0,017 0,064
py4. JlomapurtoBblit 2,31 0,15 1,57 0,66 0,86
CTOK ¢ XBOCTOXPAHHJIUIIIA 1,6 1,9 79,5 3,6 1,7
poxa. ITapkoBsiid, rT. PeBna 1,45 0,11 0,23 0,01 0,065
p. Bupwma, c. JloBozepo 0,48 0,15 0,85 0,022 0,012
03. PeBnozepo 0,36 <0,001 0,011 <0,001 0,014
03.Cukup, nrt. PeBna 0,29 0,070 0,57 0,071 0,046
koJrozelr 1 1,38 13,7 43,6 0,059 0,019
KoJrozel 2 1,54 0,32 0,53 0,003 0,001
komozen 3 | ¢. KpacHomienbe 1,34 16,0 50,2 0,012 0,011
komonen 4 1,38 0,95 4.2 0,006 0,007
KOJIOZEIT 5 1,38 3,98 21,3 0,135 0,091
p. Ilono#, c. KpacHomenbe 2,03 0,37 1,57 0,032 0,083
[ITymeco3zepo, c. KpacHouienne 0,77 0,15 0,47 0,016 0,001

Paboma evinonnena npu @unancosoii noodepicke PH® 24-17-00114 «Oyenka
XUMUYECKO20 COCMOSIHUSL NPUPOOHBIX U Numbesblx 600 Mypmanckoii obnacmu, ¢opm
Muepayuu, 61usHUe Ha 2NEMEHMHbLI CIMAmyc HCumeneiy.
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OINPEAEJEHUE NOAEHNUJICYJb®ATA HATPUA AMIIEPOMETPUYECKUM

METOAOM B CTOYHBIX BOJAX
Maouwee M.E.', Mopzaueséa H.B.', 326106 A.H.'?
L Eneyxuii 2cocyoapcmesennuiii ynusepcumem umenu M.A. Bynuna, Meouyunckuii paxyismem,
Eney, Poccusa
2Boponedicckuii 2ocydapemeennuiii yuugepcumem, Xumuueckuii paxyibmen,
Boponeor, Poccus

E-mail: dyadisheff.mischa@yandex.ru

[TpoOnemHblE BONPOCHI 3KOJIOTMH U 3KOJIOTMYECKOH O€301aCHOCTH MPOJIOJIKAIOT
ocraBaThcs HanboJiee HACYIIHBIMH MTPOOJIEMaMy BO BCEM MUpE. 3HAUYUTENbHBIA HEraTUBHBINA
OTIIEYAaTOK HAKJIAJbIBAlOT IPOU3BOACTBEHHBIE CTOYHBIE BOJbBI, KOTOpble 0e3 TpyJna
3arps3HSIOTCA JCSATEIbHOCTRIO YellOBeKa. B HacTosiiee BpeMsi HEOOXOIUMO CO3JaHHE
3¢ (EeKTUBHBIX CUCTEM KOHTPOJIS BOAHBIX 00BEKTOB OKpYy»Katolei cpeasl [1].

['maBHBIMM IPEUMYIIECTBAMU MHCTPYMEHTAJIBHBIX METO/I0B AHAJIN3A SIBJISIFOTCS] BHICOKHE
HoKa3aTean U30UpaTeabHOCTH U HU3KUE Ipeesibl 0OHAPYKEHUs aHAIN3UPYEMOTO BEILECTBA.
K HemocraTkam cieqyeT OTHECTH BBICOKYIO CTOMMOCTH OOOPYAOBaHHS M HEOOXOAMMOCTH
UMETh BBICOKOKBAJIM(HULUMPOBAHHBIM nepcoHan. Pa3paboTka u BHeApeHHE CIIOCOOOB
BHEJIA0OPATOPHOTO aHAIM3a MPEACTABIsIET OTPOMHBIM HAYYHBIA M MPAaKTHYECKU nHTEepec. B
YaCTHOCTH, OJIHUMH U3 NEPCIEKTUBHBIX SBJISIOTCS aMIEPOMETPUUYECKHE CEHCOPHBIE CUCTEMBI,
oOnanaronue psAOM MPEUMYILIECTB, CPEIU KOTOPBIX: 3KCIPECCHOCTb, KOMIIAKTHOCTD,
¢dbuHaHCOBas JOCTYITHOCTh, MUHUMAJIbHAS SHEPro3aTpaTHOCTh U MPOCTOTA UCIIOJIb30BAHMS.

B nmanHoi#t pabore pa3paboraH crmoco0 ompeaencHUs AOACIWICYIb(ara HATpPHUs B
MOJICJIBHBIX PAacTBOpaxX M CTOYHBIX BOAaX. MeTOJ0M TEepMONPHUHTUHIA HA (POJIBIMPOBAHHOM
TEKCTOJIUTE CO3/JaHbl IUIAHAPHBIE JIBYXDJEKTPOJIHBIE aMIIEPOMETPUUYECKUE CEHCOPBI.
[ToBepXHOCTH KOTOPBIX MOAUDUIIPOBAHA MOJIEKYISIPHO-UMIPUHTHPOBAHHBIM OJIMMEPOM Ha
ocHOBe nonuumuia [2]. B xone paboThl 3KCIIEpUMEHTAIBHO YCTAHOBJIEHBI METPOJIOTUYECKUE
XapaKTePUCTUKH TMOITYYEHHBIX CEHCOpPOB. /[namna3oH onpenensieMbIX KOHIEHTPALUH COCTaBIII
0.03 — 0.5 r/mm%, mpemen obHapyxkennms — 0.015 1/mm®. OTHOcHTENBHOE CTaHIAPTHOE
OTKJIOHEHUE He npeBsbiaer 7%.

B nmannoii pabore, Ha OCHOBE MOJEIBHBIX PACTBOPOB W 0OOpasllax CTOYHBIX BOJI,
npoBesieHa anpoOarys MOJy4YeHHbIX ceHcopoB. IToka3zaHa BO3MOXKHOCTb MCIIOJIB30BAHMS MX
IIPU aHAJIN3€ MHOTOKOMITIOHEHTHBIX XKHUJIKHX CPEl.

Jlureparypa
1. IMaoka 3. A. Y., boasmakoB /I. C., Amenmun B. I'. Hcnonb3oBanue cmaprdoHa B
xuMHr4YeckoM ananmse // KypHan ananurndeckoit xumun. 2023. T. 78. Ne 4. C. 317-353
2. MepenkoBa A.A., By X.W., I'peukuna M.B., 3516108 A.H. Mopdonorus mnosepxHoctu
MOJIMMEPOB C MOJIEKYJISIPHBIMH OTII€YaTKaMH Ha OCHOBe mojuuMmuaa // CopOIUOHHBIE U
xpomatorpaduueckue nporeccol. 2020. T. 20. Ne 6. C. 760-764.
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MUT'PALIUSA TAKEJBIX METAJIJIJIOB B CUCTEME
«YAOBPEHHUE - [1IOYBA - PACTEHUE»

Ezopoesa U.B., Ilanoea JLII., Poouonosa H.A., Cmupnoea B.H.
brazosewenckutl cocyoapcmeennsiii nedazocuteckuil yHueepcumem,
bnazosewenck, Poccus
E-mail: bgpu.chim.egorova@mail.ru

MuHepanbpHble yA0OpeHHs, BHOCUMBIE B MOYBBI (PEPMEPCKHUX XO3SICTB, BIUAIOT HA
NOJBM)KHOCTD TsDKENbIX MeTawioB (TM) M mpeicTaBisioT MOTCHUUAIBHYIO OMAacHOCTh
3arps3HEHUS] UMU OBOILHON IPOAYKIHMH. B CBSI3U ¢ 3TUM, aKTyaJIbHBIM SIBJISIETCS ONPECIICHHUE
TSDKEJIBIX METAJUIOB B CHCTEME «yJO0OpEeHHE — [I04Ba — PACTEHHUEY.

OOBeKThI UCCIIeI0BAHMS: IOUBBI KPECThsIHCKO-(hepMepcKoro xo3siicTaa (c. Kanukypran
bnarosemienckoro paiioHa AMypcKoM 00JaCTH), BHOCHUMBIE YJIOOpPEHMsI U BbIpallleHHAas
OBOIIIHAS IPOLYKIHSL.

O160p 1 ananu3z npo6 ocymectBiasm cornacHo 'OCT 17.4.4.02-2017, T'OCT 34668-
2020, MY 08-47/203, TOCT 33824-2016 B Teuenne 2021-2024 romos. MccaemoBanus
OPOBOIWIM B  AHAIMTHYECKOW Jabopatopuu  braroBemeHCKoOro rocynapcTBEHHOTO
[e1IarOrMYecKoro YHUBEPCUTETA ¢ HCIob30BaHueM npudopa CTA-1.

Ta6auna 1. ComepxkaHue TSHKEIBIX METAJUIOB B TIOYBE U YJIOOPEHUSIX.

Konnenrpanusi, mr/kr (P = 0.95

ObbexT Iunak Kanmuit CsuHer Menb

ITouna 26.4+3.9 1.11 £0.17 14.1 £2.1 8.8+1.3

don [1] 25 0.9 12.5 8.5
OJIK ('H 2.1.7.2511-09) 220 2.0 130 132
ITJK (T'H 2.1.7.2041-06) 23 - 32 3

Cymnepdocdar 2541 +£3.81 | 0.21+0.03 | 12.51 £0.88 | 13.22+1.98
Kapbamu 189+2.8 0.22+0.03 | 13.52+2.03 235+35

AHaJu3 NoJy4YeHHbIX JaHHBIX (Tabnuua 1) u 3HaueHus kodppuirenta OnoJIoruuecKkoro
nornomenust KBIT (> 1) mo3BosisieT cnenaTh BHIBOJ, UTO MMOYBA HAKATUIMBAET IIMHK, KaIMUN U

CBHHCII.

Tabauna 2. ConeprkaHue TSKENbIX METANIOB B OBOLIAX.

Komnrnenrpanus, mr/kr (P = 0.95)
ObbexT [Muuk Ka}?MHfI CBunen Menn
Csekina cronosas F1 ITa6mo 0.61 £0.09 0.011+0.002 | 0.26+0.04 | 1.11+£0.17
Mopxkoss F1 Abaco 0.63+0.09 | 0.011+0.002 | 0.34+0.05 | 1.24+0.19
Kaprodens Bunera 0.58+0.09 | 0.016+0.002 | 0.39+0.06 | 1.22+0.18
Kamycra oenoxosamsan FL| - 55, 08 | 0.017+0.003 | 036+005 | 120F
ATtpus 0.19
ITJIK 10 0.03 0.5 5

HaHHBIe Ta6J'II/II_[I)I 2 CBUIACTCIIBCTBYIOT O TOM, UTO OBOIIHAA NPOAYKIHUA HE HAKAIIJIUBACT

LIMHK, KaJJMHI, CBUHELl U ME]Ib.

TakuM 00pa3oM, OCHOBHOM MNPUYMHOW NOCTYIUIEHUS TSDKEIBIX METaNIOB B IOYBY
SBJISIETCS BHECEHUE YI00pEHHIA.

Murpanus TM B 0BOIIHYIO MPOTYKIUIO [0 CUCTEME «yI00pEHHE — [T0YBA — PACTCHHUE»
He ocymectsisercs (KBIT < 1).

Jlureparypa

1. oo B.M. Conepxanrie MUKPO3JIEMEHTOB U TSHKEIIBIX METAJIOB B [TAXOTHBIX 0YBAX
HansHero Boctoka // BectHuk Poccuiickoil akaieMuu CEIbCKOXO03sSHCTBEHHBIX HayK. 2010.
Ne. 4. C. 16-19.
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JOCTOUHCTBA U OI'PAHUYEHUSA NOJAPUSALIUOHHOI'O
OJIYOPECHEHTHOI'O UMMYHOAHAJIU3A XJIOPO®EHOKCH
TFEPBUIUIOB 5 S9KOJOTI'NMYECKOI'O MOHUTOPHUHTI A
Epemun C.A.*?, Konokonoea M.K.', Myxamemosa JI.H.*?
Mocrosckuii 2ocyoapemesennuiii ynueepcumem umenu M.B. Jlomonocoaa,
xumuyeckuil ¢paxynomem, Mocksa, Poccust
2Uncmumym 6uoxumuu um. A.H. Baxa, ®edepansuuiil ucciedo8amenckuii yeHmp
«DPynoamenmanvuvle ocHosvl buomexnonozuuy PAH, Mockea, Poccust
E-mail: eremin_sergei@hotmail.com

Xn0ppeHOKCUTrepOUIHIBI  SBISIFOTCA  MOJKIACCOM  (DEHOKCHTepOUIMIOB, KOTOPBIHA
Birovaet: MCPA, 2,4-D, 2,4,5-T u mekonpori, 60Jb111e 00beMbI KOTOPBIX MTPOU3BOIUIHCH C
1950-x romoB. Octpbie TOKCHYeckHe d3(PQEKTHl TOocie MepopaTbHOro YIOTPEOICHUs
pa3HooOpa3HbBl U MOTYT BKJIIOYATh: PBOTY, 0OJIb B )KHBOTE, JUAPEIO, JKEITYJOUYHO-KUIIIEYHOE
KPOBOTEUYEHHE C MOCIIEAYIOIIENH OCTPOIl KOMOM, TMIIEPTOHYCOM, THIieppedIieKCUei, aTakcueH,
HUCTarMoOM, MUO30M, TALTIOLUHAIIUSMYI U CYJAOPOTaMH.

2,4-JluxnopheHokcuykcycHas kuciora (2,4-J1) sBnseTcs OAHUM U3 TOIYJISPHBIX
repOUIAOB U MOXET ObITh OOHapy)eHa B MUIIE U BOJAE. BBICTPBIA U UyBCTBUTEIBHBII
(ryopeceHTHBII MOJIIpU3alMOHHBIN UMMYyHOpepMenTHBIH aHanu3 (FPIA) Obur mpeaoxen
1uist oOHapyxenus 2,4-/1 B paznuunbix oopasuax [ 1-4]. [Tonydens! u oxapakTepu30BaHbl HOBbIE
Tpericepsl, 2,4-D-Oytunennuamun dayopecuenntrnokapdbamui (2,4-D-BDF) u 2,4-D-rimmun
amuHo¢uyopecueus (2,4-D-GAF). B kauectBe peareHTa pacro3HaBaHMs HCIOJIb30BaIUCh
MOHOKJIOHa/IbHbIE aHTuTena (MAO), nomyueHHele mnpotuB 2,4-J1. M3yueHa KuHeTHKa
B3anMoJieiictBusg MAOG u TpelicepoB, pacCUnTaHbl KHHETUYECKUE MTApaMeTPhl UX CBSA3BIBAHMS.
[ToxazaHa BbICOKasl crieln(UYHOCTh CBA3BbIBaHUS TpeiicepoB 1 MAG. B nanHoi pabore Obn
pa3paboTaH MOJXOA K CHIKEHHIO mpenena oOHapyxkeHus 2,4-J1 meronom IIOUA mytem
U3MEHEHUs1 o0beMa ucciaeayemoro obpasua. OntumusupoBaHHblil [IOMA B KOHKYpEHTHOM
dopmare xapaktepuzoBaiics [10 2,4-11 8 u 0,4 ur/mn u pabounmu auanazonamu 30-3000 Hr/mi
u 3-300 Hr/miu ang coka W BOJBI COOTBETCTBEHHO. Bech LUK HCHbITaHUN (OT MOTy4YeHUS
o0pa3ia g0 OLEHKH pe3y/lbTaToB aHaiu3a) 3aHsa Bcero 20 muH. McnbiTanue Ha U3BJIeYEHUE
2,4-]1 B coke W BoJie ayio 3HadeHus oT 95 1o 120%, 94To mpoAeMOHCTPUPOBATIO HAICIKHOCTD
ofpeieNieHus TepOuIHia B peajibHbIX 00pa3iax.

Hccneoosanue evinonneno npu punancosoii noooepicke Poccutickoco nayunoeo ghonoa,
epanm Ne 24—43-00196.

Jlureparypa

1. Epemun C.A., Mopesa WN.IO., [I3antneB b.b., Eropo, A.M., ®panek, M. Dxcmpecc-
omnpenenenue repounuaa 2,4-1uxia0ppeHoKCHyKyCHON KHUCIOTHI METOIOM MOJISPU3AIUIOHHOTO
GIr00pOMMMYHOaHAITH3a C HCIIOb30BaHueM aHaamu3aropa T DX ¢upmsr "Abbott Laboratories”
// Bonipochr men. Xumuu. 1991. T. 37. C. 93-95.

2. Hatzidakis G.1., Tsatsakis A.M., Krambovitis E.K., Spyros A., Eremin S.A. Use of L-lysine
fluorescence derivatives as tracers to enhance the performance of polarization
fluoroimmunoassays. A Study Using Two Herbicides as Model Antigens // Anal. Chem. 2002.
V. 74.P. 2513-2521.

3. boponyneBa A.}O., Epemun C.A. Omnpenenenue 2,4-auxiaopheHOKCHYKCYCHOM

KHACIOTHl B 3€pHE XJIEOHBIX 3JIAKOB METOJIOM IMOJIIPU3ALMOHHOTO  (DIIyOpECIIEHTHOTO
nMmmyHoaHanu3a // Kypran Anan. Xumuu. 2016. T. 71. C. 988-994.
4. Mukhametova L.I., Kolokolova M.K., Shevchenko I.A., Tupertsev B.S., Zherdev A.V., Xu
C., Eremin S.A. Fluorescence Polarization Immunoassay for Rapid, Sensitive Detection of the
Herbicide 2,4-Dichlorophenoxyacetic Acid in Juice and Water Samples // Biosensors. 2025. V.
15. P. 32.
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OINNPEJAEJEHUE ®OPM HAXOXKJIEHUSA XPOMA B IPUPOJHBIX BOJAX
Poesa H.H., 3aiiyesa U.A., by3oaxos /I.P.
Poccutickuti buomexnonozuuecxkuu ynusepcumem (POCBHOTEX),
Mockea, Poccus
E-mail: zajcevaia@mgqupp.ru

XpOoM C TOUYKH 3pEHHS SKOAHATUTUYECKOTO KOHTPOJISI BKIIOYCH B CITUCOK HOPMHUPYEMBIX
XUMHYECKHX JJEMEHTOB M, COIJIacHO MEXIyHapoIHOM mporpamMme IO XHUMHYECKOH
0C30MacHOCTH, OTHOCHTCS K YHCIY MHKPOIJIEMEHTOB, ONPEICISIONINX TUTHCHUYSCKUE
KPUTEpUU COCTOSIHUSL OOBEKTOB OKpYyXkaromiei cpenpl. VckioueHneM He SBISIOTCA U
MPHUPOJIHBIC BOABI. BBICOKas MUTpAIMOHHAS CIIOCOOHOCTh XpoMa OOYyCIIOBJICHA HATUYHEM B
HUX XUMUYECKH aKTUBHBIX (JOpM 3TOrO0 3meMenTa (3nemeHTapuoro xpoma, Cr (1), Cr (III), Cr
(IV), nanbonee akTuBHBIMU U3 KOTOPHIX siBisitoTest coenunenust Cr (IIT) u Cr (VI).

VYuutbiBas  CYIIECTBEHHBbIE pa3luyusi B  OHOJOCTYMHOCTU U  TOKCUYHOCTHU
NICCTUBAJICHTHOTO M TPEXBAJCHTHOTO XpOMa, YPE3BBIYAWHO BAXKHBIM IPEICTABISETCS
muddepeHIIMPOBaHHBINA aHAIU3 OTAEIBHBIX (OPM XpoMa.

Llens HacTOsmield paboOTBHI COCTOsIa B ONpEICICHHH JIAOMIBHBIX (GOpM XpoMa B
npupoaHbIX Boaax Kamyxckoit 1 MocKoBCKOM 001acTeid.

YCTaHOBIIEHO, YTO B HCCIICIYEMBIX MPUPOIAHBIX BOJAX TOMHHHPYIOMICH XHMHYECKON
dopmoii asistoTest coenunenus Cr (VI), akTHBHO y4acTBYIOIIUE B MUTPALIUU ATOTO AJIEMEHTA,
cojiepxkaHue KOTopbix coctaBmiio oT 60 10 90% ot obiiero conepxkanust xpoma. Coaepxkanue
coenunenuit Cr (III) Obu1o MeHee 3HaunTenbHBIM (9-28%). Bkiaa B3BemeHHBIX (GOpM Xpoma
B MHUTPALMOHHBINA TIporiecc cocTaBmi 1-12%.

Paspaborana cxema paszaeneHus B NpUPOAHBIX Bojax Kamyxckoit u MockoBckoi
obmacreit Tpéx ¢opm Xpoma: TPEXBaJEHTHOTO, IMECTUBAICHTHOTO M XpOMa, CBS3aHHOTO CO
B3BEIICHHBIMH YaCTHIIAMH.

Otnenenne Xxpoma, COpOMPOBAHHOTO B3BEIIEHHBIMU YaCTUIAMHU, OCYIIECTBIISIOCH
bunpTpoBaHreM mpoO Boabl depe3 GuibTp “CuHss NeHTa” ¢ MOCIEIYIONIMM CXKHTaHUEM
GWIBTpa W OKMCIIEHHEM XpoMa JI0 XpoMaTa CIIEKaHHEM OCaJKa C COIO0BO-MarHe3MabHOU
CMECBIO.

Jlist oTneneHus TpEXBAJICHTHOTO XpOMa OT MECTHBAIICHTHOTO MPUMEHSUTA COOCAXKICHUE
TPEXBAJICHTHOTO XpoOMa C OKHChIO MarHusg ¢ TMOCIeAyIomuM (UIBTPOBAaHUEM uepe3
0e3301bHBIH QIIBTP. BrociencTBuu TpEXBaICHTHBIA XPOM OKUCISUTN JI0 MIECTHBAICHTHOTO,
orpezieNieHue KOTOPOro MPOBOAUIN (POTOMETPUIECKUM METOAOM C TUeHUIKapOa3nuaom.

OmpeneneHre BaJOBOTO COACpPKAHHS XpoMmMa B MPHUPOAHBIX Boaax Kamyxkckod wu
MockoBckoi 00JacTell OCYIIECTBIISUIA aTOMHO-a0COPOIIMOHHBIM METOJIOM Ha aTOMHO-
abcopOuroHHOM criekTpodoToMeTpe ¢ OecriaMeHHON aromu3arueit GupMel «Griiny.

70



Xlll Bcepoccuickas koHpepeHLys No aHANU3y O6bEKTOB OKPYXaIoLen cpeab

SDKOOHAINTUKA CTEHJIOBBI IOKAL

CaHkT-lNeTtep6éypr, 2025

021

ONNPEJAEJEHUE ®OPM HAXOXKJIEHUS KA/IMUSA
B ATMOC®EPHBIX ADPO30JIAAX
Poesa H.H.', 3aiiyes /1.A.Y, 3aiiyesa H.A., I'éo30esa E.E.?
YPoccutickuii 6uomexnonocuueckuii yuusepcumem (POCEUOTEX),
Mockea, Poccus
2Mockosckuii 06pazosamenvibiii Komniexkc umeny Buxmopa Tananuxuna
Mockea, Poccus
E-mail: zajcevaia@mgupp.ru

Kanmuii - Tspkenslii MeTai, 00Jaqaromnid BBICOKOW MHUTPAIIMOHHON CIIOCOOHOCTHIO B
OKpY’Kalollel cpezie, BBUAY €ro SPKO BHIPAXKEHHON KOMILIEKCOOOPa3yIolel ClIOCOOHOCTH U
HOJBH)KHOCTH.

OH BXOJIHUT B KPYT JKECTKO HOPMUPYEMBIX 3JIEMEHTOB C TOUKH 3PEHMSI aHATUTUYECKOTO
KOHTPOJISI €ro CoOJep:KaHus, IIOCKOJIbKY, Iomajzas B OKPYXamoIlyl cpeay, JAaxe B
CPaBHHUTEJIBHO HEBBICOKUX KOHLEHTPALUAX, OKAa3bIBA€T HA HEE U JKUBBIE OPraHU3MbI
HEraTUBHOE BO3JIeHCTBHE, IPOSBIIASA TOKCHYHOCTh M KaHLIEPOI'€HHOCTb.

Yensbunckas u Kamyxckas 0061acTu sIBISIOTCS IPOMBIIUICHHO Pa3BUTBIMU PETUMOHAMHU
Poccuun. B pesynbrare QpyHKIMOHUPOBAHMS NPEANPUATHA Ha TEPPUTOPUAX ITHX PETHOHOB
AHTPOIIOTE€HHAs IMUCCHSI KaAMHUsI B aTMoc(epy cocTaiseT npuMepHo 80%. Murpauus kaamust
B aTMoc(epe BO MHOTOM 3aBUCUT OT (DOpPM HAXOXAEHHUS 3TOTO JIEMEHTa B HEH, MO3TOMY
Ba)XHBIM IPECTaBIseTCS TU(PEpEeHIIMPOBAHHBIN aHATTU3 ATUX (POpM.

Llenbto naHHON pabOTHI SIBISIOCH H3y4YeHUE (HOPM HAXO0XKJIEHUS KaJMUsI B aTMOC(EpHBIX
a’p030JIsX, OTOOPaHHBIX Ha TeppuTopusax Yenssonuckoit u Kamyxckol o0macTeid.

s orGopa nmpod atMochepHOro Bo3ayXa ¢ LENbI0 ONpefesneHust B HEM KaaMusi ObLI
UCIIOJIb30BaH METOJ NPUHYAUTEIbHOW QuibTpanuu Bo3zayxa uyepe3 puinbtp ADA-XA-20 u
ONTUMHU3UPOBAHBI YCIOBUS MPOO00TOOpa U MPOOOMOATOTOBKU aTMOC(EPHBIX a3PO30JICH.

s nzydenust GopM HaxoXkKIE€HUS KaJMHUS B a3PO30JIbHBIX YacTUIaX ObLIa IPUMEHEHA
METOJMKA, KOTOpas MpedycMaTpHuBalla IOCIEA0BATEIbHOE BO3JCHCTBHE HA a’pO30JIbHbBIE
YACTHUIIbl PA3MYHBIX PACTBOPOB (AUCTHILIMPOBAHHON BOABI, 2%-HOTO pacTBOpa COJISTHOU
KHCJIOTBI M KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI).

[IpoBeneHo pa3zeneHue a’po30JIbHBIX YAaCTUI[ 10 pa3MepaM U OIpPeNeleHO B HHUX
coJiepKaHue KaJMusl. Y CTaHOBJIEHO, YTO B aTMOC(EPHOM BO3AyXe KaJIMUH CyIIECTBYET B BUJIE
a’pO30JIbHBIX YaCTHUIl pa3MepoM <l MKM, cojiepKallliX ero BOJOPACTBOPUMBIE COETUHEHUS.

Pa3zpaboTan J0CTaTOYHO BBICOKOUYBCTBUTENbHBII M BOCHPOM3BOJUMBIA METOJ]
OTIpeieNIeHus KaJIMUsI C y4eTOM crieliu(uku mpobooTdopa U MpoOONoAroTOBKH aTMOC(HEPHBIX
a’po30Jied, TMO3BOJISIIOIIMKA  OMpeNesiTh ATOT JJIEMEHT B aTMOC()EepHOM BO3AYyXE C
qyBCTBUTENBHOCTHIO 0,000 1Mr/M°,
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ONPEJAEJEHUE COPEMHOBOM KUCJIOTHI B MOJIEJBHBIX PACTBOPAX
AMIIEPOMETPUYECKUMU CEHCOPAMUA
3a6n06 A.H., Buioopuwtit A.FO., Tepmovrtuunukoea O.A.
@I'BOY BO «Boponesicckuil cocyoapcmeaennslil yrusepcumemy»,394018, 2. Boporeoic;
Yuueepcumemckas na., 1,
E-mail: alex-n-z@yandex.ru

B Hacrosmume Bpems akTyalbHOM IHpOOJEMON SBIAETCS PEryJspHbIl MOHMTOPUHT
BOJIHBIX PECYPCOB KaK B IPOMBIIIICHHOM cepe, Tak U B cpepe CenbCKOro X031UCTRa.

B cBA3M ¢ 3TUM NEpCHEKTUBHBIM SIBIsETCS pa3pabOTKa MOPTAaTHBHBIX CUCTEM JUIs
aHaJM3a )KUJIKUX CpeJl B TOJEBBIX yCIOBHIX. OHUMH U3 Hanbosee MPUBICKATEIbHBIX B 3TON
00J1aCTH SBJISIOTCS] CEHCOPHBIE CUCTEMBI, KOTOPBIE COUYETAIOT B cebe psiJi 0COOCHHOCTEH, Takue
KaK I[POCTOTa 3KCIUTyaTalluH, BO3MOXHOCTb 3KCIIPECC aHaJIW3a U MOHUTOPHHIA B OHJIANH
pexKuMme.

OaHUM U3 MOTEHIMAIBHBIX BEIIECTB-3arpsi3HUTENENH CTOYHBIX BOJI SIBJISETCS COPOMHOBAs
KHACIOTa M €€ CoJIM, KOTOpble B HACTOSIIEEe BPEMs LIMPOKO HMPUMEHSIOTCS B KauecTBe
KOHCEPBAaHTOB. M3BECTHO, 4TO Jake B HeOObIMX KoHIeHTpamusx (0.1-0.4 r/i) copOunoBas
KHCJIOTa OKa3bIBAaeT MOABIISAIONIEE BIMSHUE Ha SHEPTUIO TPOPACTAHUSI U Ha BCXOXKECTh CEMSH
nuieHunbl U puca [1]. Taxke wH3BECTHO O ciayyasx aJUIepru4ecKUX peakuuid Ipu
HEIOCPEICTBEHHOM KOHTAKTE C COPOMHOBOM KHUCTIOTOH [2].

JlocTaToOuyHO NEPCIIEKTUBHBIM METOJIOM ONPEIENICHUs COPOMHOBOM KUCIOTHI B KUAKUX
cpeax sBIseTCs aMIIepOMETPUUYECKUNA METOT aHanu3a. B ¢Bs3M ¢ 3THM 11e1b paboThl cocTosIa
B pa3paboTke MOAU(PUIMPOBAHHBIX aMIEPOMETPUUYECKUX CEHCOPOB HAa OCHOBE MOJIMMEpA C
MonekysapHbiMU oTniedatkamu (IIMO) u onpezneneHre copOUHOBON KUCIOTHI B MOJIEIbHBIX
pacTBopax.

B xadecTBe CEHCOPOB UCIIOJIB30BANIN JBYXAJIEKTPOAHBIE IUTAHAPHBIE CEHCOPBI, IIOJTYyYEHHBIE
METOJIOM TepMOTpeHc(epa Ha (ONBIUPOBAHHYIO CTEKJIOTEKCTOJUTOBYIO — IMOJJIOKKY.
Moauduxkanuto npooau nyreM HaHeceHus [IMO Ha moBepXHOCTb 371eKTpoAoB. [l cuHTe3a
MOJIMMEPHON MaTpHULIbl UCTIONB30BaNIN conoaumep 1,2,4,5- OeHzonTeTpakapOOHOBON KHCIOTHI
¢ 4,4'-mnamunoaudenmwiokcuniom [3]. AHanu3 NPOBOAMIM C IOMOIIBIO pa3paboTaHHOU
aMIepOMETPUUYECKON YCTaHOBKH Ha 6a3e MUKpPOKOHTpoJuiepa cemelictBa AVR.

B xo/e paGoThl SKCHEPUMEHTAILHO YCTAaHOBIEHNI Tpesien ooHapyxenus (1 - 102 r/nv®) u
JIMaria3oH ompenesieMbIx KoHeHTpammii 1 — 1 - 102 t/am®.

Takum 00pa3oM yCTAHOBIEHO, 4YTO MOJIU(UIMPOBAHHBIMUA aMIIEPOMETPHUECKUMHU
CEHCOpaMH MOKHO MPOBOAMTH ONpe/iesieHe COPOMHOBOM KUCIIOTHI B pacTBopax. IlonydyeHnHbie
METPOJIOTHUECKHE XapaKTEPUCTUKH CBUJETENILCTBYIOT O MOTEHIMAIBHON BO3MOXHOCTU
IPUMEHEHUS Pa3paObOTaHHBIX CEHCOPOB ISl aHAJIN3a PEaIbHBIX 0OBEKTOB.

Jlureparypa
1. Cmamesckuii, H. JI., Monosa JI. II. AHTHpOCTOBOE M aHTUMETAOOIMYECKOEe IEHCTBUE
COpOMHOBOM KHUCJIOTHI Ha MPOPOCTKU MIeHUIbI U puca // CoBpeMeHHbIe TPOOJIEMbl HAYKU U
obpazoBanus. 2016. Ne 4. C. 226.
2. A. Grange-Prunier, M. Bezier, G. Perceau, P. Bernard, Eczéma de contact au tabac par
sensibilisation a 1’acide sorbique / Annales de Dermatologie et de Vénéréologie. 2008. Vol.
135. P. 135-138.
3. 3516108 A.H., BeiGopnsiit A.}O. CeHcop Ha OCHOBE MOJIMMEPA ¢ MOJIEKYJISIPHBIM OTIIEYaTKOM
s onipeaenienust 3(4-ruapokcudenmn) moyoyHoi kuciotel // Tlat. RU 223772 Ul, MIIK
GOIN 27/12 (2006.01), GOIN 27/327 (2006.01). Ne2023134663, 3asB. 20.12.2023; Omny0u.
04.03.2044, Bron. Ne7.
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OLIEHKA 2@®EKTUBHOCTHU COPBEHTOB JIUIsS1 KOHHEHTPUPOBAHUSA
BUOMAPKEPOB U3 ITPOBb BBIABIXAEMOI'O BO3JIYXA
Honoe I' A., IInamonoe U.A., Konecnuuenko U.H.
Camapcxuii HayuonanvHwlll ucciedosamenvckuti ynusepcumem umenu C.11. Koponesa,
E-mail: grisha.ionov.22@gmail.com

AHanu3 BBIIBIXaEMOTO BO3JyXa Ha COJACpKaHHE OMOMAapKEpOB MPEICTABISECT COOOM
BaXHBIH WHCTPYMEHT /JIsi JUArHOCTHMKH M MOHUTOPUHIA COCTOSIHMSI 370POBbsI YEJIOBEKa.
Bbromapkepbl, cojepKalmecs B BBIIBIXaEMOM BO3JyXe, MOTYT CIyKHTh WHIUKATOpaMU
pa3INyYHbIX 3a00JeBaHMM, TAKUX Kak JUa0ET, acTMa, CepAeYHO-COCYIMCThIe 3a00IeBaHus U
MHOTHE Apyrue. bnarogapss HEMHBAa3UBHOCTH M MPOCTOTE MPOIEAYPHI 3a0opa oOpasia, 3TOT
METOJI CTAaHOBUTCSI Bce OoJjiee MOMYJISIPHBIM B KIMHUYECKOW mpaktuke.Kpome toro, anamms
BBIJIBIXaEMOTO BO3/IyXa MO3BOJICT OIEHUTH BIMSHUE 3arpsA3HCHHOTO BO3JyXa HA OPTaHHU3M
YeNoBeKa, YTO TMOAYEePKHMBAET BAXXHOCTh OJTOrO METOJa B KOHTEKCTE HKOJIOTHYECKOMN
0€30IIaCHOCTH U OXPaHBbI 370POBbs HACEIICHUSI.

B nannoii pabote 00BEKTOM HCCIEA0BAHUS SIBIISCTCS aHAINU3 alleTOHA U3 BBIIBIXaeMOI0
BO3/IyXa.

Ilenpto Hacrosimel pabOThl OBUIO SKCIEPUMEHTANbHOE MOonydeHHe 3(P(HEKTUBHBIX
COpOEHTOB ISl KOHIIEHTpUpoBaHus aneroHa (10 0.9 ppm) u3 mpoO BeiAbIXaeMOro Bo3ayxa[l].

Bbii  M3ydeHbl BO3MOXHOCTH  cOpOIuoHHO-akTuBHBIX cosieii  (CoCl2)[2] mns
KOHIICHTPUPOBAHUS alleTOHA W3 BBIIBIXaeMOTO BO3/yXa, YIJIEPOJHBIX HAHOTPYOOK U
BCIICHEHHBIX COPOCHTOB Ha OCHOBE YIVIEPOJIHBIX HAaHOTPYOOK u aspocuna. [lokazana
BO3MO>KHOCTh MICTIOJIB30BAHMSI MX JIJIsI KOHIICHTPUPOBAHUS U IPUMEHEHUS B COCTABE XpPOMATO-
NECOPOLIMOHHBIX CHCTEM, [IJIsl OCYIIECTBICHHUS TPaayHMpOBKM U MPOOOMOJATOTOBKUA B
UICHTUYHBIX YCIOBUsAX. Pa3paboTaHOo yCTPOMCTBO [UIsi JKCIPECCHOrO MpobooTdOpa ¢
ABTOMATUYECKUM aHaJTU30M B COCTaBe JMArHOCTUYECKOTO KOMIUJIEKCA Ha OCHOBE
MUKpodIFonIHOTO ra3oBoro xpomarorpada «[TMA»[3].

Jlurepartypa

1. Pomunxos, O.B. Kommno3unnonHueie cOpOEHTHI HAa OCHOBE HEOPTAaHWYECKUX COJICH MIJis
HKCIIPECCHOTO KOHIIEHTPUPOBAHUSI HHU3KOMOJIEKYJSIPHBIX TMOJSIPHBIX OpPTraHHYeCKHX
BEIIECTB W3 BJIAXHOTO BO3IyXa C MOCIEAYIOIMIMM Tra30XpoMaTrorpaguuecKum
onpenenenuem / O.B. Pogunkos, ['.A. XKypasnépa, A.A. Macnskosa, M.B. Iletposa, JI.H.
MocksuH // Xypa. anamut. xumun. 2014. Ned. C. 390-394

2. PomunkoB, O.B. CopOunuoHHOE KOHIEHTPUPOBAHHME TOJSPHBIX  OPraHUYECKUX
COCIMHEHUI M3 BIAXHOTO BO3AyXa C CENEKTUBHBIM yAalleHueM BojsHoro mapa / O.B.
Ponunkos, I'.A. Kypasnésa // Copbumonnsie u xpomarorpaduueckue nporeccel. 2014,
T. 14. Bemn. 1. C. 138-143.

3. IInmaronoB B.U, IlmaronoB U. A., Opnosa JI. B., Komecanuenko W. H. Pa3pabotka
AQHAIUTUYECKOTO KOMIUIEKCa Ha OCHOBE MopTaTUBHOro Xxpomarorpada «IIMA» mis
HCCJIEIOBaHMSI AMHCCUM MapHUKOBBIX razoB // CopOUuOHHBIE W XpoMmaTorpaduueckue
nporecchl. 2024. T.24, Ne6. C. 956-964
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YIJIEPOJHBIE HAHOMATEPHAJIbI KAK COPBEHTDI IJIS1 NU3BJIEYEHUS
PAJIMOHYKJIMJIOB U3 BOAHBIX PACTBOPOB
Kazaxoe A.I'., Examosa T.10., Xeopocmunun E.IO., Bunokypoe C.E.
Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo PAH, nabopamopus
paouoxumuu, 119991, Mockea, yn. Kocvleuna, 19, Poccus
E-mail: kazakov.ag@geokhi.ru

B Hacrosiee Bpemst B MUpe 0OLIETTPU3HAHHO, YTO TOJIBKO aTOMHAsI JHEPIeTHKA CMOXKET
IOJTHOCTBIO  YJOBJIETBOPUTh IIOCTOSHHO pAacTyLIyl0 MHOTPEOHOCTh UeJIOBEYeCcTBA B
anekTposHepruu. Ilpu 3TOM panbHeiee MHTCHCUBHOE PAa3BUTHE aTOMHOW SHEPreTHKH B
Poccun n B Mupe HEBO3MOXKHO Oe3 pemeHus MmpoOieMbl OOpalleHusi ¢ paJuO0aKTUBHBIMU
0TXO/IaMH, O00pa3yIOIIMMUCS TPU TepepaboTke OTpabOTaBIIEro SAEPHOrO TOIUIMBA, HPU
BBIBOJIC M3 DKCILTyaTalluH SACPHO- U PaIHallMOHHO-OMACHBIX 00BEKTOB, a TAK)KE HAKOTUICHHBIX
NPEANPUATHSIMU OTPACIN MIPU PEeATH3alUH MPOILIBIX 000POHHBIX mporpamMm. Hecmotpst Ha
pa3paboTaHHBIE pEriaMeHThl OOpaIleHus! C paAHMOAaKTHBHBIMU BEIIECTBAMH M MaTepUalIaMH,
MHHUMH3HPYIOIINE BEPOSTHOCTH BEIOPOCOB JOITOKHUBYIINX PAJAUOHYKIIUIOB B OKPY>KAIOIIYFO
cpedy, OHM TeM HE MEHee MOTYT IONaJaTh B MPUPOAHBIE OOBEKTHI NMPU BO3HUKHOBEHHHU
HEIITATHBIX CUTyauui. [Ipym 5TOM MHrpanus paaHoOHYKIWAOB IPOUCXOJHUT, B-OCHOBHOM, C
NPUPOIHBIMA TPYHTOBBIMH M TIOBEPXHOCTHBIMH Bojaamu. Ilo 3TuM mpuumHam pa3paboTka
3G PEKTUBHBIX CIIOCOOOB M3BIICUCHHS PATHOHYKINAOB, IPEXKIIE BCEr0, aKTHHUIOB, U3 BOJHBIX
PacTBOPOB PA3IMYHOTO COCTaBa OCTAETCS AKTYaIbHON 3a/1a4ei.

B Hacrosimieit pabote nccienoBaHbl yriiepoIHble HAHOMATEPHANIbl PA3IMYHOTO TeHe3nca
KaK TOTCHIUAIBHBIE COPOCHTHI ISl BBIIEICHUS! aKTUHUIOB U MPOAYKTOB JICJICHUS ypaHa U
IUTYTOHUS U3 c1a00KHUCIIBIX, HEUTPAJIBHBIX U ILEIOYHBIX pacTBOpoB. OnpeeneHa 3aBUCUMOCTh
CTETIEHU COPOIMH MEPEYHCICHHBIX PaAHOHYKINI0B OoT pH, coneBoro ¢oHa, Temmeparypsl u
OTHOILIEHHSI MacChl copOeHTa K 00bEMY pacTBopa. [ Hanboee nepcrneKTUBHBIX COPOESHTOB
YCTAHOBJICHBI MapaMeTphl M30TEPM aacopOIMU, a TaKKe TEPMOAWHAMHUYECKHE MapaMeTphl
nporecca. PaccMOTpeHbl BO3MOXKHOCTH IPUMEHEHMs HCCIIEIOBAaHHBIX MaTepUaloB IS
pa3paboTKu CIIOCOOOB BBIJCICHHSI W KOHIEHTPHUPOBAHUS PAAMOHYKIHIOB U3 MPUPOIHBIX H
TE€XHOTE€HHBIX PACTBOPOB.
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Pucynok 1. PaBHoBecHBIC 3HaUCHHS cOpOIMU amepuiius HaHoaiMa3zamMu HA-1 u HA-2 B
3aBucuMocTH oT pH 1 coneBoro ¢ona
Hccneoosanue evinonneno 3a cuem epanma Poccutickoeo nayunoco ¢ponoa Ne 24-13-
00430, https://rscf.ru/project/24-13-00430/»
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MHPOBOINMOATOTOBKA MEJJHO-HUKEJIEBBIX PY/I U XBOCTOB UX
IHNEPEPABOTKMU C UCITOJIb30BAHUEM ITOJIHOT'O PA3JIOKEHUSA ITPOB C
BUDPTOPUIOM AMMOHUSA U KUCJIOTHBIX BBITAXKEK JJ151 AHAJIM3A
METOAAMU MC/A3C-UCIT
Kazun B.U., 3axapuenxo E.A., I pomak H.H., Tiopun /[.A. Konomoe B.I1.
Hncmumym eeoxumuu u anarumuyeckou xumuu um. B.M. Bepnaockoeo Poccuiickoti Axademuu
Hayxk, 119991, Mocksa, Kocvleuna, 19, Poccus
E-mail: kazin98@list.ru

Jlo6bI4a 671aropoJHBIX METAJUIOB UTPAET BXKHYIO POJIb B COBPEMEHHON SKOHOMUKE. DTH
METaJIJIbl IIMPOKO MCHOJIb3YIOTCS B IOBEIMPHON MPOMBIIUIEHHOCTH, 3JIEKTPOHUKE, MEIULINHE
U JIPYTHX BBICOKOTEXHOJIOTUYHBIX OoTpacisax. OfHaKo mpoluecc uX A00bIYM CONPOBOXKIACTCS
PSAZAOM SKOJOTHYECKHX TMPOOIeM: TpU OOOTAleHHH pPYyA Uil M3BJICYCHHS OJIarOpOIHBIX
METaJUIOB OCTAOTCS OTXO/Ibl, Ha3bIBaeMble "xBocTaMH'". B 3TUX 0TX0AaxX colepxKarcs TsxKelble
MeTaJljibl, TAaKU€ KaK CBHMHEL, KaJMHH, MBIIIbIK, HHUKEIb, LMHK U JAp. —IKOJOTMYECKU
HeOe3onacHble. |11 MUHMMM3aLMU TOTEHIMATIbHBIX PUCKOB TPEOyeTCs KOMIUIEKCHBIN MOAXO0/,
BKJIFOUYAIOLIUI 3KOJIOTHYECKMX MOHUTOPUHT, B TOM YHUCJIE U OTXOJIOB.

B paGote npeacraBneHs! pe3yibTaThl onpezeneHus metamioB merogamMmu MC/ADC-UCIIT
B 00pasnax OTBAJbHBIX XBOCTOB, TMOJYYEHHBIX NMPH J0OBYE W TEepepadOTKE HOPUIBCKHX
CyJAb(QUIHBIX MEIHO-HUKEIEBbIX pyH. I MOJHOrO pasjoxkeHHs oOpa3loB HMCIIOJIb30BAIN
KOMOMHHMpPOBaHHYIO METOJMKY, BKJIIOYAIOIIyl0 B ce0ds B3auMojelcTBue oOpasua ¢
OuGTOPHIOM aMMOHHS M €0 TOCICIYIOIIYI0 KHCIOTHYIO MiHepanu3anuio [1]. B xone paboTst
BBISIBJIEHO, YTO B NPOIIECCE Pa3I0KEeHUsI 00pa3lioB BO3MOKHBI IOTEPH HEKOTOPBIX 3JIEMEHTOB
Os, As, Se, Hg u n1p., a HekoTopble BM «3akpbIThl» HHTEp(EpUPYOIUME osinaToMamu. s
UX OTIpe/ieNICHUs MpeIyIaraeTcsi Hapsiiy € IMOJIHBIM KMCIOTHBIM BCKPBITHEM P00 MOTy4yaTh T. H.
«BbITSDKKN» Ha ocHoBe cMecu HNO3 u HCl B cootHomenun 1:3 (mapckoit BoAku) mpu
KOMHaTHOU Temrieparype. [lokazaHo, 4To, comocTaBisisl pe3ysbTaThl aHaIN3a Ipoo (Harpumep,
BM) nocne mosHOro pasiokeHUs U BBITSDKEK, MOKHO IPOBECTH OINpPENeNIEHUE COJepKaHUs
AJIEMEHTOB, UCIIOJIb3Ys CKOPPEKTUPOBAHHBIE IaHHBIE aHAIN3a BBITSKEK.

[TpruMeHMMOCTh pa3pabOTaHHOIO HaMU MOAXO0Ja MOATBEPKIACHA Ha MPUMEpax aHaJIn3a
KaK OTBaJbHBIX XBOCTOB, TaK U II€JIEBOTO MPOAYKTa - METHO-HUKEIEBBIX PY/I.

Jlureparypa
1. B.I1. Konorog, B.W. Ka3un, E.A. 3axapuenko, U.H. I'pomsik. [Ipo6GomnoaroroBka o6pasmos
YEepHBIX CIIAHIIEB OOJBIIOW Macchl C UCMHOJNb30BaHUWEM OudTOpHIa aMMOHMUS Ui
UHCTpyMeHTanbHOro ananu3a metogamu MC/ADC-UCII // XKAX 2025 (B neuatn).
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AHAJIN3 MEJJHO-HUKEJIEBBIX PY] 1 OTBAJIBHBIX XBOCTOB UX
MNEPEPABOTKHU METOJOM MC-UCII, BKJIIOYASA YUET CHHEKTPAJIBHBIX
WHTEP®EPEHIUI PACYUETHBIM METOJ10M
Ka3un B.U., Xnyounesa A.0O., 3axapuenxo E.A., Tropun /I.A., Konomoe B.11.
Hncmumym eeoxumuu u anarumudeckou xumuu um. B.M. Bepnaockozo
Poccuiicrkoii Axademuu Hayx, 119991, Mocksa, Kocwieuna, 19, Poccus
E-mail: kazin98@list.ru

B mpomecce oOoramieHusi MeTHO-HUKEIEBBIX Py 0Opasyercss OOJbIIOe KOJIUYECTBO
TOHKOJIMCIIEPCUOHHBIX OTXO/0B, COCTABISAIOMMX MOpoil 6onee 90% Macchl HCXOTHON PY/BI.
OcHoBHasi Macca OTXOJOB TOPHOJOOBIBAIOMIMX MPOU3BOJACTB pa3MellaeTcs B OTBajax M
XBOCTOXPAHWJIMILAX, YTO MIPEJICTABISIET CEPHE3HYIO MTPOOIIEMY /71l IKOJIOTUU. PalinoHanbHbIM
pellleHrneM MPEeACTaBISETCS HCIOIb30BAaHME OTXOJIOB B KaueCTBE BTOPHUYHOIO CHIPbs IOCIIE
JIOM3BJICYEHUSI IICHHBIX KOMIIOHEHTOB. OIIEHKa SKOHOMHUYECKOW I1eJIeCO00Pa3HOCTH TAKOTO
noaxoja TpeOyeT TOYHOTO OMpeeNieHUs] COAEP)KaHUS ILIEHHBIX KOMIIOHEHTOB B pyAax M
IPOAYKTaX TOPHOAOOBIBAIOIINX POU3BOJICTB.

Omnpenenenue 6maropousix MetauioB (bM) B MeTHO-HUKENEBBIX PyJaxX U B OTBAIbHBIX
XBOCTaX MX MNEpepadOTKH, MPEICTABISET COOOH CIOXKHYIO aHAIUTHYECKYIO 3ajady. OTH
BEIIECTBA XapPaKTEPU3YIOTCS CIOKHBIM MUHEPATbHBIM U XUMHUYECKUM COCTaBOM, YTO CO3JAET
PAI TPYIAHOCTEN JUIsl TOJIy4YE€HUS METPOJIOTMYECKH 0OOCHOBAHHBIX PE3YJIbTATOB.

MeTtoa Macc-CIEKTpOMETPUH ¢ UHAYKTHUBHO-cBs3aHHOU muiazmoi (MC-UCII) sBnsiercs
OJIHUM U3 Hambosee YyBCTBUTEIHHBIX METOIOB KOJMYECTBEHHOTO OIpPENEICHUS IIUPOKOTrOo
Kpyra 3j1eMeHTOB, Bkitoyas BM u P33. Oxnako, yacTo BO3MOXHOCTH METO/Ia OIpPaHUYEHbI
pasnuyHoro pona d3¢ddexkramu, TaKUMU KaK MaTpUUHBIA  A(PQEKT, CHeKTpalbHbIe
uHTepdepeHuu u ap. CrnexrpaibHble HHTEP(GEPEHIINN, 0COOEHHO MPU ONPEIEICHUN HU3KUX
KOHLEHTPALUH, ONPENEISIOT CUCTEMAaTUYECKYI0 MOTPEIIHOCTb, JOCTUTAIOLIYI0 JECSITKOB U
COTEH IPOLIEHTOB.

YcTpaHuTh (MM 3aMETHO CHU3UTH) €€ MOXHO ITyTeM MaTeMaTH4eCKOi KOPPEeKTUPOBKH
JTAHHBIX, 3Hasl «BBIXO/ MEMIAIOLINX HOHOB (IIPEXkK/I€ BCETO, T0JMATOMOB) B TOW MJIM HHON Mepe
«3aKPBIBAIOIINX)» aHATTUTHYECKHE N30TOIBL.

Jis peanuzanMu 3TOro TMOAXOJAa HaMM MpoBeAeH amnrpeiin 6a3sl gaHHbIX (BJ])
CHEKTpaJIbHbIX HMHTepdepeHuuil mporpamMmmbl 00padotku ganHbix MC-UCII [1]. IIposenen
BBIOOp KPUTHUYECKH BaXKHBIX KaHAJIOB MHTEPPEPEHIIMU MU SKCIEPUMEHTAIBLHO OIpeeseHb
BBIXO/II HHTEP(EPUPYIOMUX (ITOIUATOMBI, BYX3apsIHbIC U JIp.) HOHOB IO ATHM KaHaJlaM.
[TonyyenHble naHHbIE oOecreunian (OPMHUPOBAHUE OTAEIBHOM TaOJMIBI, JaHHbIE KOTOPOU
OBLIM CTAaTUCTHYECKH 00pabOTaHbl M HCIOJIB30BAaHbI JJIsi KOPPEKTUPOBKH Ppe3yIbTaTOB
U3MEPEeHUN KOHIEHTpalMid MO OTIACIBbHBIM H30TOMNaM, HCIOJNb3Yys CHCTEMY pPacUeTHBIX
3anpocoB BbJI. Pa3pabGotan coctaB KaamOpOBOYHBIX PACTBOPOB ISl KOPPEKTUPOBKH BBIXOJIA
UHTEPPEPUPYIOIIMX HOHOB JUIA HM3MEHSIOIIUXCS YCIOBHM HW3MEpEHUs U HCCIeoBaHa
YCTOWYMBOCTh MPEIOKEHHOTO crocoba. [lokazaHo, 4TO MCHOJIb30BaHUE TAKOTO pPEIICHUs
3aMETHO YJIy4llIaeT KaueCTBO pe3yJbTaToB omnpeaenaeHus bBM B pynax ¥ OTBaJbHBIX XBOCTaX,
YTO CIOCOOCTBYET 3P PEKTUBHOMY YIPABIECHUIO OTXOIaMHU.

Jluteparypa
1. Kolotov V. P., Zhilkina A. V., Khludneva A. O. iPlasmaProQuad: A Computer System Based
on a Relational DBMS for Processing and Monitoring the Results of Routine Analysis by the
ICP-MS Method //Advances in Geochemistry, Analytical Chemistry, and Planetary Sciences:
75th Anniversary of the Vernadsky Institute of the Russian Academy of Sciences. — Springer
International Publishing. 2023. C. 555-562.
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OINPEAEJEHHUE XUHOJIOHOBBIX AHTUBUOTUKOB B IIPUPOJHbIX BOJAX
METO/IOM K3-Y® B COYETAHUHU C IIPEJABAPUTEJBbHON
MUKPOSKCTPAKIIMEA HAHOYACTHUIIAMMU Fez04
C NIOJINJOPAMHUHOBBIM ITOKPBITUEM
Kapnuukuii /1.A., Kapuyoea JI.A.

Canxm-Ilemepoypeckuii cocyoapcmeenHbulil yHusepcument,

HUncmumym xumuu, Cankm-Ilemepbype, Poccus

E-mail: st085801@student.spbu.ru

AHaJn3 NpUPOIHBIX BOJ TPeOYyeT pa3pabOTKU CEIEKTUBHBIX U BBICOKOUYBCTBUTEIBHBIX
MOJIXOJI0B ISl U3BJICUEHUS, KOHLIECHTPUPOBAHUS U PA3JICICHUs aHAJIUTOB C LIEJIbI0 KOHTPOJIS
COCTOSIHUS OKpY>KaroIlel cpelibl, KOTOpble 0TBeYau Obl TpeOOBaHUAM 3enénou xumuu. HoBble
BO3MOXXHOCTH B 3TOM HAIpPAaBJICHUU OTKPHIBAIOTCS C MPUMEHEHHEM MOJH(YHKIHMOHATBHBIX
MaTepHajoB, MNOAOMpPAeMbIX IOJ KOHKPETHYIO aHAJUTHUYECKYI0 3ajady, T.H. JMHbIX
mamepuanos  (Smart materials): HMOHHBIX  JKHAKOCTCH, TIIyOOKHX  OIBTEKTHUYCCKHX
pactBoputeneit (I'OP), MeramnopraHMuecKuX KapKacoB, JU3alfHEPCKUX I10JIMMEPOB,
HAHOYACTHII U T.J.

B noknazne paccMOTpeH CHHTE3 W BO3MOXHOCTH HCIOJIb30BAHUS MAarHUTHBIX YacCTHIL C
NOJIUI0(PaMUHOBBIM TIOKPBITUEM KaK MEPCHEKTHBHOTO COpOeHTa Uil aHTUOMOTHKOB
XMHOJIOHOBOT'O psAJia C IPUMEHEHHEM METOJa MAarHUTHOM TBepAo(ha3HOW MUKPOIKCTPAKIIUU
(MT®MD). MarHuTHOE SAPO 3HAYUTEJIBHO YIPOLIAET M YCKOPSET CTaJUI0 IKCTPAKIMH, a
HoJaM10(paMUHOBOE MOKPHITHE 00ECIEeYMBAET BBICOKYIO BapHMATUBHOCTh B3aWMOJIEHCTBUH ¢
BHIOpaHHBIMU aHAJUTAMHU.

Ilenp paGoThl — BBIABUTH MEPCIEKTUBBI MPUMEHEHHs HAHOYACTHUIl MAarHeTHTa ¢
noJu0(paMUHOBBIM TOKpbITUEM B ycioBusx TOMD B aHanuze NpUPOIHBIX BOJX C
HOCJEIYIOIUM OIpEJIeIECHUEM aHaJIMTOB METOAOM KalWUIIPHOTO 3JeKTpodope3a co
cnektpodoTomMerprueckuM aetektupoBanueM (K3-Y ).

MeTooM CTaTHYecKOro CBETOpPAcCEsHUsl YCTaHOBJIEHO, YTO HAHOYACTHMIIBI MarHeTHTa
00J1a/1at0T HaMEHBILIUM pa3MEpOM B CYCIIEH3MM INpU CUHTe3e Ha Xxosoay (~ 90 HM), uTO
CYLIECTBEHHO Il OBICTPOTO YCTAHOBJICHHUS PAaBHOBECHUS MEXIY MPUHUMAIOLIEH U OTAroIIeH
dazamu. CopOIMOHHYI0 EMKOCTh TOJIy4aeMbIX YacTHUI[ TPOBOJAWIM TIO CTENEHU
KOHIIEHTPUPOBaHUS O(JIOKCAI[MHA U HAIUJUKCOBOM KHCIOTHI U3 00pa3IoB MPUPOJHBIX BOJ,
HcnpiTan psii LIMPOKO MCIIOJIb3YEMbIX AIHOEHTOB — METAHOJ, alleTOHUTPHII, PACTBOPHI KUCIIOT
u Jp. Jlydmme pe3yibTaThl JAOCTUTHYTHI C NpuMeHeHueM cMmecu ['DP xmopua xonmHa —
ManioHoBas kucnota (1:1, monbH.) ¢ Bogoit (60% I'OP, o6beMH.).

Y CTaHOBIIEHO, YTO TPH CHHTE3€ MOKPHITHS MAarHUTHBIX HAHOYACTHUI] B Te€4YeHHE 4 U
CTETEHU KOHIEHTPUPOBAHUS aHAUTOB COCTABIISAIOT 2-2,3. HalifieHsl ycIoBUS CENEKTUBHOTO
paznmeneHus u ON-line KOHIEHTPUPOBAHUS AHTHOMOTHKOB XHHOJOHOBOTO Psia METOJOM
KallWJIISIPHOTO 30HHOTO 3IeKTpodopesa, paccunTaHbl K03(pPUIIMEHTH KOHIIEHTPUPOBAHUS U
MpOBeJIeHa BaTUAAIMs TOAX0/1a.

Paboma noooepocana epanmom PHD Ne 24-13-00378.
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COPBIIMUOHHBIE CUCTEMBbI BJIOYHO-ITIOPO3HOI'O TUITA JJIS1
ONPEAEJEHUSA JIETYUUX U MAJIOJIETYYUX OPTAHUYECKHUX
COEJJUHEHHWMH B BO3JIYIIHBIX CPEJIAX
IInamonoe U.A., Hosukosa E.A., Kapcynkuna A.C., Caxc A.B.
Camapckuil HayuoHabLHBLI UCCIe008amenbekull yuusepcumem um. axademuxa C.I1.
Koponesa, Camapa, Poccus
E-mail: platonov.ia@ssau.ru

OnpeneneHue  pa3aMYHBIX ~ OPraHWYECKUX  COCJMHEHUH,  HAXONALIMXCS B
MUKPOKOHIIEHTpAIHSIX B aTMOC(HEPHOM BO3IyXe, TpeOyeT NpoBeieHns KOHLIEHTpupoBaHus [1].
Jist 3TOM cTaguy NCHOB3YIOTCS COPOLIMOHHBIE CUCTEMBI, KOTOPBIE OrpaHHYEHBI IPOITYCKHON
CIIOCOOHOCTHIO Ta30BOil (azbl. [ ycTpaHeHus: TaHHOTO HEJIOCTaTKa B KauecTBE MaTepHala-
OCHOBBI MOKHO HCIIOJIb30BaTh OJIOYHO-TTOPO3HBIN MAaTEPUIT «METAIIOPE3NHAY.

Hcxons w3 3TOrO, LIEib0 JAaHHOW pabOThl SBJSETCS U3TOTOBJICHHE M HCCIIEOBAHHE
COpPOLIMOHHBIX CHCTEM OJIOUHO-TTOPO3HOTO THIMA JUIS ONPEICNCHHsS JIETYYHX U MaJOJIETydnX
OpPTaHUYECKUX COCAMHEHUIA.

B pamkax paboTel ObUIM HM3TOTOBJIEHBI O0pa3lbl COPOLMOHHBIX CHUCTEM OJIOYHO-
MOPO3HOTO  TWUMA, OTIMYAIOIIMECS MaTepUaIoOM-OCHOBBI, IOPO3HOCTHIO, CIOCOOOM
¢dbopmMupoBaHUs aCOPOLIMOHHOTO CIIOST U COPOIIMOHHO-aKTUBHBIM MaTE€pHaIoM, HAaHECEHHBIM
Ha MOBEPXHOCTH [2].

OO0pa3ipl COPOLIMOHHBIX CHCTEM 0€3 JIOTOJHUTENFHOW MOIU(HUKAIMHA MOBEPXHOCTH
OBLIIM UCCIIEJIOBAHBI [TO OTHOIICHUIO K MaJIONIETYYUM OPraHNYeCKUM COSAMHEHHSIM Ha TPUMEpe
TUOKTHWI(TanaTa. YCTaHOBIEHO, YTO HCIIOJNB30BAaHUE TAKUX CHCTEM ITO3BOJISIET MOBBICHTH
YyBCTBUTEIBHOCTh M TIOHU3UTh MOTPEIIHOCTh aHalIM3a [0 CPAaBHEHUIO C METOJOM
a0COpOIIMOHHOTO KOHIIEHTPUPOBAaHHWSI MW C KOHIEHTPUPOBAHHEM C HCIIOJIb30BAaHHEM
MOPOIIKOOOPA3HOTO aKTUBHOTO yriisi BAY.

O06pa3ibl COPOLIMOHHBIX CUCTEM, Ha MOBEPXHOCTh KOTOPHIX OBLIIM HAHECEHBI Pa3INyuHbIe
COpOLIMOHHO-aKTUBHBIE MaTepualibl ObUIM HCCIIEAOBAaHbl 10 OTHOLICHHIO K JIETYYUM
OpTraHWYECKUM COCIMHCHHUSM Ha TpUMEpe dTaHojlia M rekcaHa. Hambonee sddexTuBHBIC
pe3yJbTaThl ObUIM MOTYYEHBI C 00pa3OM COPOIIMOHHON CUCTEMBI, U3TOTOBJIEHHON U3 CTallH, C
nopo3Hoctbio 0,75, Ha mOBEpXHOCTh KoTOporo Obi1  HaHeceH Ilommcop6-1 wu
HOJMMETUIICUIIOKCAH, KaK CBS3YIOLINI KOMITOHEHT. [Toka3aHo, 4To Takue CHCTEMBbI TO3BOJISIOT
NOBBICUTH 3()()EeKTUBHOCTH NPH AECOPOIMU B CTaTUYECKOM PEXKHME, a TAKXKE MOBBIMIAIOT
TOYHOCTh aHAJIM3a [0 CPABHEHUIO C MOPOIIKO0Opa3HbIM copoenToM Ilommcop6-1.

Takum 00pa3oM, MOJyYEHHbIE COPOLMOHHBIE CHCTEMBI OJOYHO-TIOPO3HOTO THIIA Ha
OCHOBE MaTepHalla «MEeTaJIope3nHay pu (GOPMHUPOBAHUH PA3IUIHBIX aICOPOIIMOHHBIX CIIOEB
Ha TIOBEPXHOCTH BO3MOXXHO Oonee 3((eKTHBHO oOmpenensTh JieTydHe OpraHuYecKHue
COCIMHEHUS Ha TIpUMepe ITaHOJIA ¥ TeKCaHa, a TAK)KE MaJIOJIeTy4re OPraHNnIeCKHEe COSTMHECHUS
Ha MpUMepe TUOKTUiI(Tanara.

Paboma evinoanena npu noodepoicke Munucmepcmea oopazosanus u nayku Poccutickotl
@edepayuu, npoexm FSSS-2024—-0022 (pecucmpayuonunsiti nomep: 1023112900147—4 om
31.01.24).

JIureparypa

1. HOpyroe 10.C., Pommn A.A. TlazoxpomaTtorpaduueckuii aHain3 3arps3HEHHOTO
BO3/yXa: IpakTu4yeckoe pykoBoacTBo // M.: bunom. Jlaboparopus 3nanuii. 2015. 527 c.

2. IlnaronoB M.A., HoBukoBa E.A., Kapcynkuna A.C. MoaudumnmpoBanue 06109HO-
MOPO3HBIX CHUCTEM COPOIMOHHO-aKTUBHBIMU MaTepuanamu // 3aBojckas jgabopaTopus.
Juarnoctuka matepuanon. 2024. T. 90. Ne 4. C. 12-18.
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BJIMSHUE XUMHNUYECKOI'O COCTABA BOJIbl HA TOKCUYHOCTbD
MNPECHBIX ITOJI3EMHBIX BO/I
Epmaxosa H. A., Coxonosckaa K. C., Kuawko B. A., @edocumosa A. M.
DI'AOY BO Trwomernckuil 20cy0apcmeenHvlil YyHusepcument,
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E-mail: n.a.ermakova@utmn.ru

MeToapl  XMMHUYECKOTO  aHallu3a M METOAbl  OMOTECTUPOBAHUS  SABISIOTCS
B3aMMOJIOTIOJTHSFOIIUMHA WHCTPYMEHTAMH JUISI OIEHKHA COCTOSHUS OOBEKTOB OKpPY’KaroIIeh
cpenpl. Pe3ynbTaThl XMMHUYECKHUX H3MEPEHUN MNPEAOCTaBISIOT JaHHbIE O KOHIEHTPALUAX
pa3IMYHBIX BEIIECTB, OMOTECTHPOBAHUE JA€T BOSMOXKHOCTH OLIEHUTh TOKCHUYECKOE BIUSHUE
9TUX BEIIECTB HA JKUBBIE OPraHU3MbI, YTO SIBISETCS BAKHBIM JJIs TIOHUMAaHHS BO3JCHCTBUS
TOKCHKAHTOB Ha YKOCHUCTEMY B LIEJIOM.

B pabote uccnenoBaH THAPOXUMHUYECKHI COCTaB M MPOBEACHA TOKCHUKOJIOTMYECKAs
OllCHKa KadecTBa NIpo0 MOA3EMHBIX BOJA, OTOOpaHHBIX U3 39  HCTOYHHKOB
JEIEHTPATH30BAaHHOTO X03HCTBEHHO-TIUTHEBOTO BOJOCHAOXKEHU tora TromeHCcKo# obnactu,
CeepmiioBckoit u Kypranckoi obmacreid. [lo ycnoBusiM 3aiieranusi MpoObI MOJ3EMHBIX BOJT
OTHOCSITCS] K TOYBEHHBIM, TPYHTOBBIM, IOAPYCIOBBIM, MEXILTIACTOBBIM, apTE3UAHCKUM BOJIaM.

JIJIst OIEHKH TOKCHUYHOCTH TIOJ3EMHBIX BOJ NMPUMEHSUIH METOJbI OMOTECTHPOBAHUS C
HCIIOJIb30BaHUEM B KaueCTBE TECT-00BEKTOB 3ejeHyto Boaopocib Chlorella vulgaris Beijer,
Hu3IIee pakooopasHoe Daphnia magna Straus, 6aktepun Escherichia coli M-17 (TecT-cucrema
«9KOJIFOM»). YcTaHOBIEHO, YTO METOJUKA U3MEPEHUM ONTHYECKON TUIOTHOCTU KYJIBTYPhI
BOJIOPOCIIH XJIOpEIUIa JUIst OTPEICICHUSI TOKCUYHOCTH MIPUPOAHBIX BOJ UMEET 00Jiee BHICOKYIO
YyBCTBUTEIHHOCTh, YEM METOIMKH C UCIIOJIb30BAHUEM JIBYX IPYTHX T€CT-00BEKTOB, U MOKET
WCIIOJTb30BAThLCS JIJIST OIICHKHM Ka4eCTBa MPECHBIX MOI3EMHBIX BOJI.

Bce unccnenoBannbie mpoObl BOABI 0€3 pa30aBlieHUs OKa3bIBAIOT OCTPOE TOKCUYECKOE
neiicteue. OnpenencHbl WHACKCH TOKCHYHOCTH M TOKCHYHAs KpPaTHOCTh DPa30aBIICHUS.
HaumeHnee TokcH4HbIE TPOOBI OTHOCSTCS K TIOYBEHHBIM, TIOJPYCIOBBIM U TPYHTOBBIM BOJaM,
0oJiee TOKCUYIHBIC — K MEKIUTACTOBBIM U apTE3HAHCKUM.

Tokcuueckoe AeicTBHE MOA3EMHBIX BOJ Ha TECT-OOBEKTHI 3aBHCUT OT XMMHYECKOTO
cocraBa BOJBI. MeToJOM BHECEHHS J00ABOK BBITOJIHCHA OIEHKA BIIMSIHHUS KOHIICHTPAITUU
makpokommnoHneHToB (I'CO K, Si, Mg, Fe, Mn, Ca, B, 4Ca:1Mg) Ha TOKCUYHOCTH BOJBI.
3HauuMoOe BIMSHUE OKa3ajlu J100aBKHU jKeje3a U MapraHiua (yrHerarouiee JeHCTBHE), Kalus
(ctumynupymoliee JAeWcTBHE) M Kalblus (CHayala CTHUMYJHpYIolee JIeicTBHe, MpH
cnenyromiel qo0aBke — yraerawomiee). Hanbomnpiiee BIUSHUE HA MOKA3aTeIN TOKCUYHOCTH
MOJI3EMHBIX BOJI OKa3bIBAIOT OOIMash MUHEPATU3allvs, BBICOKHUE KOHIICHTpAIIMU JKeine3a M
MapraHiia, Kajubllds U coJiel KecTKOCTU. KoppensiuoHHbIe MapHble 3aBUCUMOCTH MHAEKCA
TOKCHYHOCTH U YIEIFHON 3JIEKTPONPOBOIHOCTH, OOIIEH KECTKOCTH, KOHIICHTPAIIMU JKee3a,
KaJbIUsl, MAPTaHIIa, KTl OTHOCATCSA K YMEPEHHBIM. Y CTAHOBJICHO, YTO MIPH 3HAYUTEIHHOM
CHW)KCHHH KOHIIEHTPAITUU COJICH JKECTKOCTH W KeJie3a TOKCHYHOCTH ITOJ3EMHBIX BOJI MOYKET
OBITH yCTpaHEeHa.

KoMIUTeKCHBIN TTOIX0JT K OIEHKE YKOJIOTHYECKOTO COCTOSHUS MPUPOIHBIX OOBEKTOB C
UCIIONIb30BAaHUEM KaK XUMHUYECKHX, TaK U OHOJOTHYECKMX METOJOB aHalu3a SBISETCS
KITFOYEBBIM TSI 00CCIICUSHUS KOHTPOJIS U OXPAHBI OKPYKAIOIIEH CpeIbl.

Pesynomamui uccnedosanuti nonyuenvi ¢ ucnoiv3osaumuem o06opyoosanus ILlenmpa
KOJLIEKMUBHO20 Nob308anusi «Payuonanvnoe npupooononvzosanue u usuko-xumudeckue
uccneooganusiy  u  Jlabopamopuu  3Konocuveckux — uccredosanuti  TomeHcK020
20Cy0apcmeenHo20 yHugepcumemd.
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MNPUMEHEHUE UHTETPAJIBHOI'O TAPAMETPA KOHIHIEHTPALIUS
TAJIOTEHOPI AHUYECKHNX COEIWHEHUM JIJISI KOHTPO.JISI KAYECTBA
CTOYHBLIX, IPUPOJHBIX U IMTHEBBIX BO/]

Kopoouuwvina P./I., Koponeesa T.A.

DedepanvHoe 2ocydapcmeeHnoe 010xicemuoe yupedcoenue nayku DedepanvHuiil
uccne0o8amenbCKull yeHmp KOMIIEKCHO20 usydenus Apkmuxu umenu akaoemurxa H.I1.
Jlaseposa Ypanvckoeo omoenenus Poccutickou akademuu Hayk, Apxaneensvck, Poccus
E-mail: rimma.korobitsyna@gmail.com

Cpenn MHOXKECTBa OPraHMYEeCKHUX BEIIECTB, MPUCYTCTBYIOIIMX B MPUPOJIHBIX
MaTpuiax, 0coboe MEeCTO 3aHUMaeT rpymma rajgoreHoprannueckux coeaunenuii (I'OC).
bnaroaaps ux BbICOKOI peaklIMOHHON CIIOCOOHOCTH U BOCIIPUMMUYUBOCTH K TPAHCTPAHUIHOMY
nepenocy, ['OC BoBnedeHsl B T1100aIbHbIA OMOT€OXUMHUYECKUN ITUKII, UMU HACBIIICHBI CIIOU
atmoctepsr, ruapocdeps, autochepsr [1]. Cpemu wuaentuduuupoanusix ['OC
€CTECTBEHHOT'O MPOUCXOKACHUS OPraHUYECKHE XJIOPUJIbI cOCTaBIAOT 52.0%, opranuyeckue
opomuabl — 44.9%, opranmdeckue oauasl U ¢propuasl — 2.5% [1]. Kpome Toro, Tpuauatu
teicsiuaM ['OC mpucBoeH MNPOMBINIICHHBIA cTaTyc. XJIOpOpraHUYeCKHe MECTHUIIMIBI,
MOJIUXJIOPUPOBAaHHbIE OudeHunsl, OpOMHUPOBAHHBIC AHTUIUPEHBI W MHOTHE MOJ00HbBIC
COCIMHEHUS AaKTUBHO MPUMEHSJINCh B HEOTPAHUYEHHBIX KOJMYECTBaX B KayecTBe
OpPraHMYECKUX XHMHKATOB B IMPOMBIIUIEHHOCTH, CEbCKOM XO3sICTBE, 3paBOOXpaHEHUH,
NOTPEOUTENHCKUX TOBAapaXx, MOKa HEe HaYalld OTKPBITO TOBOPUTH 00 MX TOKCUYHBIX CBOMCTBAX
[2].

Bbonee 25 ner B crpanax EBpomeiickoro corosa, CIIA, Kurae mis koHTposs cOpoca
['OC co CcTOYHBIMH BOJAMH HCIOJNB3YETCS HWHTETPANBHBIA MapaMeTp — KOHIICHTpAIUs
a/1copOMpPYyEMBIX T'aJIOTEHOPraHUYECKUX COETUHEHUH, KOTOPbIM mpeacTaBiser co0oil cymmy
XJjop-, Opom-,  HOIOpraHMYECKH  CBSI3aHHBIX  HACHTU(UIMPOBAHHBIX U HE
UACHTU(PUIIUPOBAHHBIX coeauHeHud. B Poccun naHHBIN MapameTp BKIIOYEH B MEpPEYEHb
3arpsA3HSIOIMX BEIECTB, B OTHOUIEHWH KOTOPBIX MPUMEHSIOTCS MEphbl I'OCYAapCTBEHHOTO
perynupoBaHusi B 00JacTH OXpaHbl OKpyKawmied cpeapl. Takke MaHHBIM Mapamerp
ucnonb3yercs 11 koHTpons copoca 'OC co CTOYHBIMM BOJAMM LIEUTIOI03HO-OyMaXKHBIX
OPEINPUATHA U TPEANpPUATUIMU, KOTOPbIE cOpPachIBAIOT CTOYHBIE BOJBI B 03epo baiikam u
BOJIHBIE OOBEKTHI, PacIOIOKEHHBIE B Mpe/ieax LEeHTpalbHOM u OydepHOil SKOJOrHuecKuX 30H
o3epa.

Jlabopatopus skoaHamuTudeckux wuccienoBanuii ®I'BYH ®OUIIKMA YpO PAH
aKKpEIUTOBaHA HA W3MEPEHHUE MAaCCOBBIX KOHIIGHTPAIM aJCcOpOMPYEMBIX OpPTaHUYECKU
CBs3aHHBIX rajoreHoB (AOX) B mpoOax MUTHEBBIX, MPHUPOJIHBIX U CTOYHBIX BOJ METOJIOM
MUKpPOKYyJIOHOMeTpuueckoro  TutpoBanus (®P.1.31.2021.40350). [annast wmeToauKa
pa3paboTana B coorBeTcTBHH co cTanmapToM ISO 9562. Cyte MmeTona 3akiodaercs B: 1)
aacopOunu npucyrcrByromux rajioreoB (Cl, Br, I) B mpoOe Boasl Ha aKTUBHPOBAHHOM
CBEPXUYHUCTOM YTJIe; 2) TOCIIEeIYIOIIEM CKUTAaHUH YTIIS B TTIOTOKE KUCIOPOIa TIPH TEMITepaType
950-1000°C; 3) u3MepeHnr MacCOBOM KOHIICHTPAITUH, BBIJICIIUBIINXCS TaJIOTCHOB, B TA30BOM
MOTOKE, CIIOCOOOM KYJIOHOMETPUYECKOTO TUTPOBaHUS B siueiike aHanuzarop multi X 2500.
KonmenTparus ancopOupyeMpIX raloreHOPraHunIeCKUX COSTUHEHNH BRIPAXKAETCs B €IMHUTIAX
MKT/ZMS C TIEPECYETOM Ha XJIOP.

Jlureparypa
1. Gribble G.W. Naturally occurring organohalogen compounds — A comprehensive Review //
Progress in the Chemistry of Organic Natural Products.2023. Vol. 121. P. 546.
2. Zou J.W., Jiang Y.J., Guo M., Hu G.X., Zhang B., Liu H.C., Sen Yu Q. Ab Initio Study of
the Complexes of Halogen-Containing Molecules RX (X = CI, Br, and I) and NH3: Towards
Understanding the Nature of Halogen Bonding and the Electron-Accepting Propensities of
Covalently Bonded Halogen Atoms // Chem — A Eur. J. 2005. Vol. 11, Ne 2. P. 740-751.
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®OPMbI HAXOXIAEHUSA KEJIE3A B IOHHBIX OTJIOKEHUAX MAJIBIX PEK
Kpegens 10.0., Jlapuna H.C.
Tromenckuu eocyoapcmeennuiil ynusepcumem, Lllkona ecmecmeennvix nayx, Tromens, Poccus

Pazmep 3epHa ocagkoB BIUsSET Ha GU3UKO-XUMHUECKOE TIOBEICHUE TOHHBIX OTIOKEHUIN
PEYHBIX CHCTEM, BKIIIOYas PEMOOMIIM3AIMIO, JPO3UI0, CEAMMEHTAIMI0 H ajcopouumio [1].
OnHako CyIIECTBYIOT MPOTHBOPEYHS B OINMCAHUU 3aBHCHUMOCTH MEXIY COACpPKAHHEM
METAJJIOB U pa3MEpPOM HacTHIl OCAJKOB [2, 3].

OO0bekTOM wuccienoBanust ObTu JMOoHHBIE oTioxeHus ([O) wmamoit pexku bapcyk.
[IpoceuBanuem yepe3 HaOOp CUT OBLI ONpeAeNieH UX TpaHyJIOMETPUUYECKHUH COCTaB, a B
BBIJICTICHHBIX (Dpakiusx TMPOBENCHO BbIACICHUE (OPM HAXOKACHHS Kelle3a METOJIOM
MATUCTYNEHYATON SKCTPAKIUU ¢ ocienytonmm onpeaeneHuem metogom ADC (Plasma Quant
9000) [4]. Pactipenenenue coaepkaHus pa3iudHbIX (opM xkere3a BO PpaKIusIX pa3IHdHOTO
pa3Mepa MpeacTaBiIeHbl Ha pUCYHKE 1.
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Pucynoxk 1. Pactipenenenne ¢popm HaxoxieHust Fe B 3aBUCIMOCTH OT pa3MepOB YaCTHUII B
JIOHHBIX OTJIOKEHMIX p. bapcyk (P1-o6menHas dpopma; P2-kapOonatHas Gopma; O3-popma,
CBsI3aHHAs C OKCHIaMU U rusipokcuiamu Fe/Mn; ®4-popma, cBi3aHHAS C OPraHUYECKIM
BEII[ECTBOM)

Conepxanne oomeHHOM popmbl xkene3a (D1) B OonpmmaCcTBE Ppakiuii JJO HaxoauI0Ch
HUKe 00JIacTu ompejeneHus, MakcuMyM HaOmrogancs Bo ¢pakiuu 0.08-0.05 mm (3-10'3%),
NpH CyMMapHOM cojepxkaHuu B Tpobe 5-10%%. Conepikanme skemesa, CBS3aHHOTO C
kapOonatamu (D2), ¢ yMEeHbIIEHUEM pa3Mepa YacTUIl JTUHEHHO yMEHbIIANOCh (10 dhpakiuu
0.315-0.2 mm), B Gonee MenkuX (PAKIUAX HAOIIOMAJICS JIMHEHHBIA POCT C YMEHBIICHUEM
pa3Mepa vacTul] (CyMMapHOe cojiepkanue B mpode — 4.37%). Jlns kene3a, CBSI3aHHOTO C
okcuaamMu M ruapokcuaaMu (P3), OTCYTCTBYET SBHO BBIpaK€HHAsi 3aBUCUMOCTb MEX]Y
conepkanueM (GOpMbI OT pa3Mepa YacTUI[ HECMOTpPsSI Ha BBICOKOE cCojep:kaHue (pakiuu B
mpobe (15.9%). Jlns sxenesa, cBsA3aHHOTO ¢ opraHudeckuM BemiecTBoM (D4), Habm01aI0CH
JTUHEHHOE yMEHbBIIIEHUE COJIep>KaHusi C yMeHblneHueM paszmepa uactuiy 1O (cymmapHoe
coaepxanue B mpoode — 7.33%). Coneprkanne octatouHou hopmbl xkesesa (DS5) He3HaunTeTbHO
M3MEHSJIOCHh C YMEHBIIIEHUEM pa3Mepa YacTHI] OCaTIKOB.

Jlureparypa

1. Igbal J. et al. Particle size distribution analysis and physico-chemical characterization
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IMPUBOPHO-AHAJIMUTUYECKNUHN KOMILIEKC JIJII MOHATOPUHT A
INAPHUKOBBIX I'A30B
Kypenoe A.A., B.H. Ilhamonos, U.A. ITnamonos, I'opronoe M.I., Ilnamonoga C.A.
Camapckuil HaYUOHAILHBIU UCCIe008AMENbCKULL YHUBEPCUMEN,
e-mail: rovwv@yandex.ru

OMHUCCHS TAapHUKOBBIX Ta30B M3 PA3JIMYHBIX THUIIOB IMOYB M JKOCHUCTEM IIHUPOKO
U3y4aercs, B TOM YHUCJI€ BBHJy B)XHOCTH IMOYBBI KaK DETyJsTOpa COJEp)KaHUs Ta3oB B
tporiocdepe [1]. Cenbckox03siCTBEHHAS ACSITEILHOCTD SBIISETCS OJHUM U3 CAMBIX aKTHBHBIX
sMuTeHTOB CO2, yTO 00YyCIOBIMBAET HEOOXOAUMOCTh Pa3pabOTKU CTPATErMU M3MEpPEeHHs U
CHIDKEHHMSI SMHUCCHHM TApPHUKOBBIX Ta30B B  pPE3yJlbTaTe  CEIbCKOXO3SHCTBEHHOTO
3eMJIenoab30Banus. CTaHIapTHBIN MOIXO ISl OLIEHKU YMUCCUH ITAPHUKOBBIX a30B BKIIOYAET
oT0op Tpod u3 mapoBoi (aspl ¢ UCIOIH30BAHUEM METOAA CTATHYECKOH 3aKPBITONW KaMephl, C
MOCHEAYIONEH TPAHCIIOPTUPOBKOM M aHANM30M MpoObl B iaboparopuu [2]. D10 sBIsSETCS
JIOBOJIGHO TPYJOEMKHM U JUIUTEIBHBIM MPOLECCOM, Ha KKIOWH M3 CTaAUNA KOTOPOTO MOTYT
BO3HUKATh HEXeNaTelIbHbIe apTe(akThl WK TOTEPH LIEIeBOro BeliecTBa. PerenneM gaHHON
npoOJemMbl SBISETCS pa3padOoTKa W TPUMEHEHHE NOPTATUBHBIX KOMILIEKCOB IT0O3BOJISET
COKpaTUTh BpeMSl aHallM3a M M3MEPATHh Ta30Bble MOTOKH HEMOCPEJICTBEHHO B IOJIEBBIX
ycioBusx (in situ), 4TO B CBOK O4Yepedb CIOCOOCTBYET CHIDKEHHUIO TOTPEIIHOCTEH
9KCIIEPUMEHTA U YKOHOMUYECKH 00JIer4aeT MOHUTOPUHT SMHUCCHUU TTAPHUKOBBIX T'a30B.

PazpabGotansl 1 anpoOupoBaHBI WMIOPTOHE3aBUCHMBIE METOAWKA OLEHKH IMHCCUHU
MAapHUKOBBIX Ta30B METOJOM Tra3oBOM XpomaTtorpaduu C HCIOJIb30BAaHHEM MHMOPTATHUBHBIX
MUKPOQIIONIHBIX ~ Ta30aHATUTUYECKUX CHCTEM, U  aJalNTHPOBaHHAas K  IOJIEBBIM
UCCIIEI0BAaHUSIM KOH(UTyparuu ra3oxpomarorpa@uueckoro MUKPO(DIIOHIHOTO
000pyIOBaHUSI W YCTPOMCTB, JUisi OTOOpa Mpod aHAIM3UPYEMBIX Ta30B, a TakKXke
METPOJIOTHUECKUE CONPOBOXKJICHHE, BKIIOUash anpoOaluio METOJUKU B MOJEBBIX YCIOBUAX U
NpoBe/IeHUEe KaTHOpOBKM MpHOOpa € HCHOIB30BaHWEM | OCYTapCTBEHHBIX CTaHAapTHBIX
00pasIoB.

[IpuGop ocHameH cuUCTEMOM  aBTOHOMHOIO  Ta30CHAOXKEHMs, NUTaHUS U
aBTOMATHUYECKOT0 0TOOpa aHAIU3UPYEMBIX TPoO raza. ['abapuThsl HCCiIeJ0BaHHOTO KOMIUIEK A:
40x20x40 cMm, Bec — 10 kr, Bpemst aBTOHOMHOM paboThl — 20 yacoB, MommHocTh 150 Bt, nepaen
onpenenenus nmo CO2 — 0,0005 % 06., npenen onpenenenus no Merany — 0,00001 % o6. ITo
CpaBHEHHIO ¢ UMITOpTHBIMU aHanaramu (DX4015, Utanus (mpuniun padotst FTIR); LI-7810
CH4/CO2/H20 Trace Gas Analyzer, CIIA, (mpuniun padotst NDIR)) merponoruueckue u
TEXHUYECKUE XapaKTEPUCTUKU aHAJIOTHYHBI, Tra0apuTHBIE pa3Mephl MEHbIIE Ha 2-5 KT,
cebecrouMocTh MeHbIle B 4-6 pa3. IlpeumymiectBoM razoxpomaTtorpaduueckoro
MHUKPOQIIOMTHOTO KOMIUIEKCA SBIISETCS BO3MOXKHOCTH OIPEICNICHUS] CaMOro HIMPOKOTO
CTEKTpa JOMOTHUTEIHHBIX COCTMHEHHI, BKIIIOYAIOIINI JPyTHUe TIOCTOSTHHBIC Ta3bl: TAKHE KaK
KHCJIOPOJ U a30T, a TaK)Ke MpeeNbHbIe U HeNpeAeIbHbIe YTIIEBOIOPOIbI.

Paboma ewvinonnena npu nooodepoicke Munucmepcmea 06pazoeanus u HAyKu
Poccuiickoni  @eoepayuu,  npoexm  FSSS-2024-0022  (pecucmpayuonuwiii  Homep:
1023112900147-4 om 31.01.24).

Jlurepartypa
1. Garcia-Calderon N. E., Fuentes-Romero E., Ikkonen E., Sidorova V. CO2 and CH4 Fluxes
in Wetland Ecosystems of the Mezquital Valley, Central Mexico. // Eurasian Soil Science.
2024. P. 1-28. DOI: 10.1134/S106422932460129X, 23.
3. Kurganova I. N., Rozanova L. N., Myakshina T. N. Monitoring of CO2 emission from soils
of different ecosystems in Southern part of Moscow region: data base analyses of long-term
field observations. // Eurasian Soil Sci. 2004. V. 37. P. 74-78.
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OLHEHKA NOJUXJIOPUPOBAHHbBIX BUPEHNJIOB
B BOJITHOM YKOCHUCTEME O3EPA BAMKAJI
Kycmoea O.B., /[3106a E.B., Bykun IO.C., I'opukoe A.T.
Jlumnonoeuueckuii uncmumym Cubupckozo omoenenusi Poccutickoii akademuu Hayx,
Upxymck, Poccus
E-mail: kustova _ov@lin.irk.ru

[TomuxmopupoBanubie Oudenwisl (IIXb) B BomHO# »skocucreme o3epa baiikan
MPUCYTCTBYIOT Ha YJbTpacieqoBOM YypoBHE. [lo JaHHBIM TpaJWLIIMOHHOTO MOHHUTOpPHHIA
CTATUCTUYECKHA 3HAUYMMBIA JIMAMAa30H M CpeJHEE 3HAUYCHHE CYMMApHBIX KOHIIEHTPALIMMA
UHIUKAaTOpHBIX KoHreHepoB (X7I1XDB) ouenenst ypoBusimu: 0.04-3.0 u 0.46 ur/n. B ymcno
uHaukatopHeix [IXb BriatoueH konrenep Nell8, oOnamaromuii  JTUOKCHHOIOJIOOHBIMH
cBorictBamH (I1XBd1), KOHIIEHTpaAIIMK KOTOPOTO B HaX0ATCs B Auana3zoHe ot < 10 mgo 110 rr/m.
ToxcuuHOCTH 3TOr0 KOoHreHepa B pamkax WHO-TEQ 2005) onenena auanasosom ot 3.0-10 1o
3.3:10° nr/m.

B kadectBe anbTepHaTHBHOrO croco0a omeHku conepxkanus [IXb B Bomax Obui
uccienoBaH Oaiikanbckuii omysis Coregonus migratorius (Georgi, 1775) — nenaru4eckuii Buj,
KJIIOUEBOM B AKOCHCTEME 03€epa. B MbliieuHol TkaHu pbi0 00HapyskeHo oT 30 10 47 KOHreHEpOB
[1Xb, Bkmtouass 7 unaukatopHbiX. Conepxkanue 27I1I1Xb olieHeHO cpegHUM 3HAYCHHEM U
CTATUCTUYECKH 3HAYMMBIM JHara3oHoM 5.6 u 4.9-6.3 HI/r BiaxkHOW Macchl (B.M.). B cocraBe
[TXb naenTruUIMPOBAHBI AT THOKCHHOMO00HBIX KOHTeHEepoB (I1Xb4i): NeNe 105, 114, 123,
126 u 156, He oOHapyxeHHble B Oalikaibckol Boae (merox ['X-MC-M3P, mpenen
obHapysxenus 0.02 ur/m). OtmeueH poct ypoBHs akkymyisiun [1Xb ¢ yBennuenneM Bo3pacra
pu10, 2711XB Hr/r B.M. (Bo3pacT pbi0, roma): 3.9 (3), 4.9 (5), 5.4-5.6 (6-7), 9.0 (8), B Tom uucie
KOHT€HEpPOB C BBICOKOW cremneHbio xyopupoBaHus (NeNe 153, 138 u 180). TokcHYHOCTH
koHreHepoB [IXbg B pamkax WHO-TEQ2005) — ntuanazonom 0.03—0.06 nr/r B.m.

AHanu3 KOppesMOHHBIX 3aBUCUMOCTEN Mex 1y KoHUueHTpauusmu 2711Xb B Bozie u ux
cojiepaHueM B OallKaJbCKOM OMYJIe, YCPEIHEHHBIX MO TrojaM, MOKa3all, YTO W3MEHEHUS
koHueHTtpauuii IIXb B Boxme baiikana ¢ nogoOHeiMM u3MeHeHusMU ypoBHell IIXB,
AKKyMYJMPOBAHHBIX B TKAHSAX PbIO, CTATUCTHUUECKU HE MOATBEpkaatoTca. HemocpeacTsennoe
onpenenenue X7I11Xb B Boje m03BOISET MOTYYUTh OLIEHKY IPOCTPAHCTBEHHBIX U BPEMEHHBIX
M3MEHEHUN CcoJiepKaHUsl TOJUTIOTAHTOB B BOJHOM SKOCHCTEME 03€pa, a OIpEACIICHHE B
0allkaJlbCKOM OMYJIE — PErHCTPUPOBATH YJIBTPACIEIOBBIE KOIHMYECTBA JUOKCHHOMOJIOOHBIX
koHrenepos [IXb.

w - B BOAE
f - 8 pbibe

Pucynok 1. Pacyer momapHbeIx K03QGUIIMEHTOB KOPPEISIIII MEXKIAY YPOBHIMU
koHneHTpanuid X711Xb B Bosie u B 6aiikabCKOM OMYyJIe
Hccneoosanue 8bIN0IHEHO 8 pAMKAX 20CYOAPCMBEHH020 3a0anus Munucmepcmea HayKu
u evicueco oopasosanusi P, npoexm Ne 0279-2022-0004 (Ne eoc. pecucmpayuu
122012600083-9) wna obopyoosanuu npubopHoco yeHmpa KOJIIEKMUBHO20 NOAb308AHUSL
Gusuxo-xumuueckozo yrompamuxpoanaiusa JIMH CO PAH (LIKII « Yiempamuxpoananuzy).
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COJEPKXAHHUE CTOMKNX OPTAHUYECKHUX 3AT'PSI3BHUTEJIEA B IOUBE
MOCKBBI
Jlesawosa E.A., 3vikoea I'.B., @unaxoe I'.I.

DeodepanvHoe 2ocyoapcmeenHoe YyHumapHoe npeonpusmue Hayuno-mexunuueckuii yenmp
PpaouayuorHHo-xumuyeckol bezonacnocmu u eueuenvt DedepanbHo20 MeOUKo-06U0I0SULECKO20
acenmcmesa, yn. Lyxunckas, 40, Mockea, 123182 Poccus
E-mail: eabelinsk@yandex.ru

K BBICOKOTOKCHMYHBIM CTOMKHUM opranndeckuMm 3arpssHutensim (CO3) oTHocsATcs
MOJIMXJIOPUPOBAHHBIC TUOCH30-TI-THOKCHHBI, TnOeH30(]ypanbl u oudenwmnst (ITXJ, [TXID u
I[IXBb coorBercTtBenHo). OcnoBHast omnacHocTh [IXJJ], XD u IIXb 3akmtouaercs B
KaHIEPOr€HHOM, MyTareHHOM U TepaTOI€HHOM JIeHCTBUHU HA KHUBBIE OPTaHU3MBI.

Monutopunrossie ucciaenoBanus coxaepxkanusa X1, [IXP wu IIXb B mousax T.
Mockbl Hawgamuch ¢ 2005 1., OHM HOCWIM HEperyispHbli Xapakrep. B Hacrosiem
UCCIIEIOBAaHUH OBLT MPOBEJICH aHAIN3 10YB (N=27) pa3HbIX (QYyHKIIMOHAIBHBIX 30H T'. MOCKBBI
Ha coxepxkanue 17-tu 2,3,7,8-3amemennbix [IXJIJ1, [IXD, 12 auokcunonomooHsix I1Xb
(nI1Xb) u 7 wmapkepubix I[IXB (MIIXB) mo pa3paboTaHHO#l BBICOKOUYBCTBUTEIHHOW U
CEeJIEKTUBHOH  Xpomaro-macc-ciekrpomerpudyeckoir  (I'’X-MC) wMertoguke  u3MepeHHH
®P.1.31.2011.10099. [lns oLieHKH €XEroAHOro yBenuueHus koHuenTpauuu CO3 B mousax r.
MoCKBBI Ha HEKOTOPBIX ILIOIIAJKaX ObUIM OTOOPaHbl 00Pa3Lbl JUCTHEB KIEHA aMEPUKAHCKOTO
Acer negiindo (n=8) 1o Hauana nuCcTONAzA.

Wzsneuenne [IXJ/IIXAD, nlIXb, MIIXb ocymiecTBisiig B SKCTPAKIIMOHHOM MOJYJIE
aBTOMATU3MPOBAHHON CHCTEMBI HOATOTOBKHU mpo6 Total-Rapid-Prep™ PLE (FMS, Waltham,
MA, CIIIA). OuMcTKYy 3KCTPakTOB IPOU3BOAMIM B PYyYHOM peXKHMME Ha KOJIOHKaxX ¢
NpUMEHEHHEeM Xpomarorpadguueckux copOeHTOB. l3MmepeHHne KOHIEHTpAIlMH aHAJTUTOB
BoIMoyiHIM [ X-MC MeTogoM Ha MarHUTHO-CEKTOPHOM MacC-CIIEKTPOMETpPE BBICOKOTO
paspemienus AutoSpec Premier ¢dupmbr Waters, CIIIA ¢ ra3oBeiM xpomartorpadgom 7890
dupmer Agilent Technologies, CIIA. Ananu3 ocymectsisics B pexxume VSIR.

Cymmapnoe coneprxanue [IXJJI/TIX® B nouse r. Mocksbl coctaBuio ot 0.5 ur BO3-
H32005/kr 10 85 Hr BO3-/1D2005/kT. Conepkanue alIXb B moyBe r. MOCKBBI HaXOAUIOCH B
muanasone ot 0.16 ur BO3-J1D2005/kr 10 2.7 Hr BO3-/122005/kT. Conepxanre MITXB B mouse
r. MockBbl coctaBwio OT 3.5 MKI/Kr A0 24 MkKr/kr. MakcuManbHas KOHIEHTpauus
NXA/TIX P B nucthsx coctaBmia 1.5 Hr BO3-/192005/KT, MUHUMasIbHasT KOHIIEHTPAIUS —
0.4 ur BO3-IID200s/kr. Ha pucynke 1 mnpusenen npoduis konrenepoB IIX/II/TIXIAD,
XapaKTEepHBIN 1 TOYB I'. MOCKBBI.

02,3,7,8 TX0A
B1,2,3,7,8 NeX1A
01,2,3,4,7,8 kXA
01,2,3,6,7,8 TkXILA
81,2,3,7,8,9 TkX1A
01,2,3,4,6,7,8 X010
soxaa

02,3,7,8 TXI®
81,2,3,7,8 NeX1d
82,3,4,7,8 NeX1d
01,2,3,4,7,8 FkXQd
01,2,3,6,7,8 MkX1®
82,3,4,6,7,8 kX1 ®
81,2,3,7,8,9 MkX1o
B1,2,3,4,6,7,8 IX1d
B1,2,3,4,7,8,9 MXxio
Doxge

Pucynoxk 1. Ctpykrypa npopuist kourenepon [IX /] u [IXI®D B nouse r. MOCKBBHI.
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CYIPAMOJIEKYJISAPHBIF PACTBOPUTEJIb HA OCHOBE COJIH JIN-(2-
STUWITEKCHT)-®OCPOPHOM KUCJIOTHI JIJII KOHIEHTPUPOBAHUSA
O®TOPXUHOJOHOB U3 INPUPOJHBIX U CTOYHBIX BOJ
Jooanos 10.0., Ilouusanoe A.C., bynamoe A.B.
Canxm-Ilemepbypeckuil 20cyoapcmeentblil yHusepcument,

Hncmumym xumuu, Cankm-Ilemepoype, Poccus
E-mail: st095115@student.spbu.ru

AHTuOaKTepUaabHble JIEKAPCTBEHHBIE CPEICTBA UIPAIOT KJIKOYEBYIO pOJb B
dapmakorepanuu 3a00JeBaHUIl KaK 4eIOoBeKa, TaK U >KUBOTHBIX. OHM HCHOIB3YIOTCS IS
JeyeHust OaKTepUaNbHBIX WHQEKIHMA, MPEeJOTBPALICHUS OCIOKHEHHH, a TaKkKe s
CTUMYJISIIUM POCTAa MPU OTKOPME CEIbCKOXO3SMCTBEHHBIX MKUBOTHBIX, ITOBBIIMICHUS HUX
npoayktuBHocTU. [lonasanue TakuxX BEIIECTB B OKPY’KAIOILLYIO Cpeay MpeAcTaBisieT coOoi
CEPbE3HYI0 AKOJOTUYECKYI0 MPOOIeMy, MOCKOJIbKY 3TH BEIIeCTBa MOTYT HAaKaIlUIMBAThCS B
BOJIHBIX CHCTEMax, HapymaTh (YyHKIIMOHHPOBAHMUE HYKOCHUCTEM M OKa3bIBaTh OTPHUIIATEIILHOE
BIIMSIHME Ha 3/I0POBbE YEJIOBEKA, B TOM YHCJE MPUBOASA K AUIEPrUUYECKUM pEAKUUAM M
AHTUOMOTUKOPE3UCTCHTHOCTH Yy OakTepwii [1]. DTOPXUHOIOHBI MIPEICTABISIIOT cO00# Kiacc
aHTHOAKTepUAIbHBIX BEUIECTB, IIMPOKO HCIOIB3YEMBIX B MEIUIMHE M BETEPUHAPHUHU.
HaubGonpmme ux KOHIEHTpAlUMU CpeAu BOJHBIX CpEl COJEp)KaTcsi B CTOYHBIX BOAAX
dbapmaneBTUYECKUX MPEANPUATHN, METUIIUHCKUAX YUPEKACHUN U )KUBOTHOBOTUYECKHUX (epM,
YTO B CBOIO OYEpPEIb NPUBOJUT K 3arps3HEHUIO0 STUMH aHTHUOAKTEPUAIbHBIMH areéHTaMu
npupoaHbIX BoA. [Ipu 3ToM KoHIIEHTparuu GTOPXUHOIOHOB B 3TUX 00BEKTaX HAXOATCS, KaK
NpaBUJIO, B MHTEPBAJIE OT JECATHIX HI/J JO COTEH MKI/J, 4TO OOYCIIaBIMBAET CIOXHOCTbH
ONpeNeNeHusl JAaHHBIX aHaMuMTOB [2]. BBuAay HUBKHUX coOAepKaHUW, AaKTyalbHbIM
IpeJICTaBIsIeTCS KOHLEHTPUPOBAHUE aHAIMTOB Ha 3Tarne NpoOonoroOTOBKH.

B nanHO# paboTe mpeasio’keH crnocod MHUKPOIKCTPAKIMH (TOPXHMHOJIOHOB U3 BOJHBIX
Cpel B CYIpaMOJICKyJISIPHBIN paCTBOPUTEIh HA OCHOBE aMMOHHMEBOW COJU JIU -(2-3THITEKCHII )-
dochopnoii kucnotel. Ha nmepBom sTane k nmpode nodasnsercs ¢pochopcoaeprkaias KHUCI0Ta
U PacTBOp aMMHaka JUisi 0Opa30BaHMsI OPraHUYECKOW COJIM, KOTOpas BBICTYNAET B POJU
ampuduna  (AaHUOHHOTO  TMOBEPXHOCTHO-aKTUBHOTO  BEIIECTBA), C  JalbHeHIei
camoopranuzanueit aMpupuIbHBIX MOJIEKYJ B Mulle/utbl. Ha BTOpoM 3Tamne B MOJIy4eHHBIH
M30TPOMHBIA PACTBOP BBOJUTCS PacTBOp AJeKTponuTa (cynbdaT HATpHs, aneraT HATpus,
KapOOHAT HATpUs UM XJIOPUJ HATpPUsl), UTO MPUBOAUT K 0OpPa30BaHUIO CYyNPaMOJIEKYJISIPHOTO
pacTBOpHUTENs 3a CUET BbIcaluBaromero 3ddexra ¢ MOCIenYIOMMM XpoMaTorpadhudecKum
aHaJIM30M KCTpakTa. M3ydeHHast SKCTpaKIIMOHHAs CUCTEMA SIBJIIETCA IEPCIEKTUBHOM C TOUKH
3peHUs] KOHIIEHTPUPOBAHMS aHATUTOB W3 MPUPOJHBIX U CTOYHBIX BOJ JJII MX JaJIbHEHIIETO
OIIpEEIICHUSI.

Pabomwet yacmuuno evinoanAnUCH ¢ UCNOIB308AHUEM 0OOPYOOBANUSL PECYPCHBIX YEHMPOS
CIIoI'Y «Memoowl ananuza cocmaga éeujecmear» u « Pazgumue MONEKYIAPHBIX U KIEMOUHbIX
MexXHOI02UL».

Jlureparypa
1. Thai V., Dang V.D., Thuy N.T., Pandit B., Vo T., Khedulkar A.P. Fluoroquinolones: Fate,
effects on the environment and selected removal methods // J. Clean. Prod. 2023. Vol. 418.
Article No. 137762.
2. Bhatt S., Chatterjee S. Fluoroquinolone antibiotics: Occurrence, mode of action, resistance,
environmental detection, and remediation — A comprehensive review // Environ. Pollut. 2022.
Vol. 315. Article No. 120440.
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BIKX-®JIJ] ONPEJAEJTEHUE AHTUBUOTHKOB ®TOPXUHOJOHOBOI'O
PSIJIA B IOUYBAX M JOHHBIX OTJIOKEHUSX C BBIJIEJIEHUEM B
IJIYBOKHM DBTEKTUUYECKUM PACTBOPUTEJIb
Jlycuukosa K.M., Kpexoea ®@.M., IlTuwoe A.IO.
Canxm-Ilemepbypeckuil 20cyoapcmeentblil yHusepcument,

Hncmumym xumuu, Cankm-Ilemepoype, Poccus
E-mail: st107278@student.spbu.ru

Ha ceromusmamii 7eHh aHTHOMOTHKY (DTOPXUHOJIOHOBOTO Psi/ia SIBJISIFOTCS OJTHUMH U3
HauboJee MHUPOKO UCIIONb3YyEeMbIX AHTUOMOTUKOB B MEIUIIMHE U BETEpUHAPHUH AJis1 OOPbOBI C
pa3IMYHBIME  MUKpPOOHBIME 3a0osieBaHusMH. DTOPXUHOJIOHBI TaKKe TMPUMEHSIOTCS B
JKUBOTHOBOJICTBE B KauecTBe JI00aBKU B KOpMa JJisi CTUMYJIHUpoBanus pocta. [Ipu Beixone u3
OpraHu3Ma OHU MOTYT TIOIAIaTh B TIOYBY WJIM B BOAHYIO CPE/y, a TAK)KE HAKAIUTMBATHCS HA THE
BOJI0eMOB. B pesynbrare ompeneneHHbIX (U3NKO-XUMUYECKUX BO3JCHCTBHI aHTHOMOTHKHU
MOTYT BHOBB ITOTIA/IaTh B BOAHBIC 0OBEKTHI, YTO MOXKET IPUBECTH K UX ITONIAIaHUIO B IMUIIEBYIO
LENOYKy W MPHUBOJIUTH K HEOIArompusaTHOMY BO3JCUCTBUIO Ha opraHu3Mm. Haubounblryio
OMAaCHOCTh HEPETYJIMPYEMOr0 TOTPEOJICHUS AaHTUOMOTHKOB TMIPEACTABIISIET BBIPAOOTKA ¥y
OakTepuil TeHa PE3UCTEHTHOCTH, BCIIEJCTBHE YEro Yy HHUX IMOSBISETCS HMMYHUTET K
OTIpeNIeIeHHBIM BUAAaM IpernapaToB. Takum o0pa3oM, KOHTPOJIb COAEP)KaHUsI aHTUOMOTHKOB B
MOYBE U JJOHHBIX OTJIOKEHUSX SBISETCS aKTyaIbHOMU 3a7aueii ¢ TOUKU 3PEHHSI SKOJIOTHUECKOTO
MOHUTOPHHIA OKPY’KAIOIIEH CPEBI.

B naHHOM wuccrnenoBaHWM BIEPBBIE MPEAJIOKEH METOJ BBIJCICHUS AHTHUOMOTHUKOB
(TOPXUHOIOHOBOTO psifia U3 MOYBBI C MIOMOIIBIO SKCTPAKIIMU C MCIOIB30BAHUEM TITyOOKOTO
sBTeKTHYeckoro  pactBoputens (['OP). Jlns  BolgeneHuss psga  aHTUOMOTHKOB
(munpodokcanun, gomediiokcanut, QuepokcanuH, ratudiokcanud, odgoKcanuH) ObUT
ucnonp3oBaH ['DP Ha OCHOBE XOJHMH XJIOPHAA, MAJOHOBOW KHUCIOTHI U BOJBI, TaKkKe ObLIa
IpOBE/IeHAa TIOBTOPHAS SKCTPAKIIUS aHAJMTOB B TEKCAHOBYIO KUCIIOTY. Pa3paboTaHHbII MeTO
MO3BOJIUJI CHIeNaTh MPOLIECC BBIACICHHUS MEHEe TPYAOEMKHM Oiarojapsi OTCYTCTBHUIO dTama
OYUCTKH C TIOMOIIBI0 TBepAO(DA3HOW IKCTPAKINHU, a TaKXKe MPOJAEMOHCTPHPOBAT BBICOKYIO
CTETeHb U3BJICUEHUSI aHTUOMOTUKOB U3 MOYB M JOHHBIX OTJIOKEHUH.

Jannas paboma ovina noooepxcana epanmom PH® 22-13-10039. Yacms nayunvix
uccnedosanul ObLIA BbINOJIHEHA 8 PECYPCHOM YeHmpe Memoobl AHANU3A COCMA8A euiecmad
Canxm-Ilemepbypeckoco 2ocyoapcmeennozo yHugepcumema.
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PABPABOTKA METOAUKHU CEHCOPOB HA AMMUAK
Mamoaw E.B., Epmaxoe C.C., IIpuxoovxo U.B.
Canxm-Ilemepbypeckuii 20cy0apcmeeHmbill yHusepcumenn,

Hncemumym xumuu, Cankm-Ilemepbype, Poccus
E-mail: st085503@student.spbu.ru

Kinanueckast AuarHocTuka, OCHOBaHHAsl Ha aHAIM3€ METAa0OJIMTOB, BKJIIOYAsk aMMHUAK,
aKTUBHO pa3BuBaerca. OIUH M3 METOAOB OINpEAeNiCHUS YPOBHS aMMHaKa B BbIIBIXaeMOM
BO3JyX€ — OJJICKTPOXMMUYECKUH aHanmu3 ¢ Ta3oBbeiMu ceHcopamu [1,2]. KoaddurnueHt
pacrpeziefieHuss aMMUaka ObLI YCTaHOBJIEH Ui aHaliM3a 3aBUCHMOCTH MEXAYy €ro
KOHIIEHTPAIUSMU B )KHJIKOK U ra30Boit (azax [3].
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Pucynok 1. 3aBucumocts KO3 GUITUEHTA pacTpe/IelICHUs aMMUaKa OT HaTypaJIbHOTO
sorapudma ero KOHIIEHTPAIMH B PaCTBOPE

DNEKTPOXUMHUYECKOE ONpEIeICHHe KOHIICHTpAIlMK aMMHuaka B Ta30BoW  (ase
MPOU3BOJWIOCH TPU [OMOIIM MOJAENBHOM yCTaHOBKU. VI3MepeHHe MpoOBOAUIIOCH C
WCIIOJIb30BAHUEM TI€UATHOTO 3JIEKTPoJaa, MOAUGUIMPOBAHHOTO coyibio Meau |l, a curnan
PETUCTPUPOBANICA TPU MOMOIIM IUKIUYECKUX BoJbTammeporpamm. Takum oOpa3zom Oblia
MoJIydeHa 3aBUCHUMOCTb CHUTHaJa Ha BOJbTAMIEPOrpaMME OT KOHIIEHTpAaIlMd amMMHuaka B
ra3oBoii (ase.
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PI/IcyHOK 2. 3aBUCUMOCTD YBCIIMYCHUA BEICOTHI TMKA aMMHAKa OT KOHICHTpalun
aMMMaKa B Ta30BOM (haze, onpeaesieHHON UX XpoMaTorpapuuecKoro SKCIepuMeHTa

HaHHaSI TpaaynpoBOYHAA 3aBUCUMOCTE MOXKET CIIYKUTH BaAXXHBIM MHCTPYMEHTOM JJIA

I[aJ'ILHefII.HeF 0 aHaJIM34a U IPUMCHCHUS B 00JIaCTH KIIHHUYECKOH AJUArdHOCTHUKE 110 MeTa00IUTaM.
Jlureparypa

1. Dmitrienko, M.A., Ginak A.l. Processes of gaseous biomarkers formation in persistent
Helicobacter pylori infection — biotechnological model // Proceedings of Universities. Applied
Chemistry and Biotechnology. 2017. Vol. 7. No 1. P. 133-139.
2. Graham, David Y., Muhammad Miftahussurur Helicobacter pylori urease for diagnosis of
Helicobacter pylori infection: A mini review // Journal of Advanced Research, Airlangga
University, Surabaya, Jawa Timur, Indonesia. 2018.
3. PomunkoB O.B., I'pera M.E., CnuBakoBckuii B.A., 3namenckas E.A., XKenynoBckas A.A.
["a303KCTpakIIMOHHOE T€HEPUPOBAHUE TA30BBIX CMECEN MOJISIPHBIX OPTAaHUYECKUX COEAUHEHHI
C 3aJaHHOW KOHLEHTpauuei Ha ypoBHe ppb // Pykommce: Cankr-IlerepOyprekuit
roCyIapCTBEHHbIA YHUBEpCUTET. 2023.
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BIXKX-®JIJI OITPEJAEJEHUE BEH3(A)IIMPEHA B [IOUBAX
C NIPEABAPUTEJIBHbIM BBIIEJIEHUEM
B I'’”TYBOKHM SBTEKTHYECKHN PACTBOPUTEJIb
Mewesa /I.A., Kpexosa ®.M., Illuwoe A.1O., Bynamoe A.B.
Canxkm-Ilemepbypeckuii 20cy0apcmeennblil yHugepcumen,

Hncmumym xumuu, Canxkm-Ilemepoype, Poccus
E-mail: st087612@student.spbu.ru

[Tonmuuuknuueckue apomaruueckue yrieBogoponsl (ITAY) — 3t1o kiacc opraHuyeckux
HENOJISIPHBIX COEIMHEHUH, KOTOpPbIE COCTOAT M3 JABYX WM Oojiee apoOMaTHYeCKUX KOJell.
BonmpmmacTBO  [TAY  00pasyroTcs BCIEACTBHME HEMOJHOTO CTOPaHHs OPTraHUYeCcKUX
MaTepuasoB, TAaKUX KaK aBTOMOOWUIIBHOE TOIUIMBO, JAPEBECHMHA M Ma3yT B OTOMUTEIbHBIX
CcUCTEMax, BEIOPOCOB 3JIEKTPOCTAHIIMK 1 HeTsiHOU npombinieHHOCTH [1]. O0nanast BEICOKOM
ruapogoOHocThio, IIAY Moryr aacopOupoBaTbcsi TBEpAbIMH YacTHIIAMHU TIOYBBI U
HAaKaIlJIMBaThCA Ha MOBEPXHOCTU MOYBHI U B €€ Touie. M3 mousel [TAY MmoryT nepememarbcs
B arMmocdepy, MomaaaTh B BOAHYIO Cpely, 4YTO YBEIMYMBAET WX MOABHXXHOCTH U
NOTEHIMAIBHOE PACHPOCTPAaHEHUE Ha OOJbIIME TeppUTOpHH. TakuMm oOpazom, pa3zpaboTka
HAJICKHBIX U YyBCTBUTENIBHBIX CIIOCO00B omnpeaencHus [IAY sBusercs akTyanbHO# 3a1aueii ¢
TOYKM 3pEHHUS OSKOJOTUYECKOr0 MOHHMTOpWHTa oOKpyxkawmer cpenpl. Cpemu [IAY
OeH3(a)iMpeH SBISETCS CHJIBHEWIIMM KaHLIEPOreHOM M MOXKET OKa3blBaThb MYTareHHOE,
reHOTOKCHYecKoe Bo3zeiicTBue Ha yenoBeka. Cormacno CaunlluH 1.2.3685-21 mpenenbHO
nomyctumasi konuentpauus (I1JIK) 6ens(a)nupena B mouse ¢ yderoMm (ona coctasiser 20
MKT/KT.

B nanHoit pabote ObLT IpeasokeHa npolueaypa BelAeaeHUs OeH3(a)iupeHa u3 MouBhl B
rry0okue 3BTeKkTHueckue pactBoputenu (['OP) mis ero mocnenmyromiero ompeneieHus c
MOMOIIBIO  BBICOKOA()()EKTUBHON JKUAKOCTHOH Xpomarorpaguu ¢ ¢IyopuMeTpUYECKUM
netektupoBanueM. ['DP mpencraBisioT coboi cMech JTOHOPOB M aKIENITOPOB BOJOPOJIHOM
CBsI3H, 001aiarolue 6ojaee HU3KUMH TeMIIepaTypaMu IJIaBJICHUS 110 CPABHEHUIO C UCXOAHBIMU
KoMIoHeHTaMu [2]. OHU 3apeKOMeHJoBalIMu ce0si Kak 3(PQEeKTUBHbIE DSKCTPAareHThl B
AQHAIUTUYECKOM XUMUU UM HUMEIOT Takue TNPEeUMyIecTBa TMepel TpaaullMOHHBIMU
OpraHMYECKUMU DPACTBOPUTENSIMU KaK HU3Kas JIETYy4eCTb, HETOKCHYHOCTb, BBICOKAs
CTaOMIIBHOCTB M NMPOCTOTA JJaOOPAaTOPHOI'O CUHTE3A.

Jns1 BBIIETIEHUS HETIOISIpHOTO OeH3(a)MMpeHa U3 MOYBbI ObUT MPEI0KeH THAPODHOOHBIIM
['OP Ha ocHOBe TUMOJA U T€KCaHOJa, KOTOPBIH COCOOCTBOBAN A(P(HEKTUBHOMY BbIIEIECHUIO
6en3(a)mupena co creneHbpio u3BnedeHuss 80 %. B xome pa®oThl ObUIM ONTUMHU3UPOBAHBI
YCIIOBUSI SKCTPAKLMOHHOTO BblAeNneHus: Oen3(a)nupeHa. JJOCTUTHYTBIN Mpenen onpeaeacHus
AQHAJIUTA COCTABUI 5 MKI/KT U TMO3BOJISIET ONPEIENATh COACPKAHUE aHAINTA B MOYBAX HUXKE
ITIK.

bnazooapnocmu: Paboma eévinonnena npu nooodepcke epanma Poccutickoeo Hayunoeo
@onoa 22-73-10039.

Jlureparypa
1. Abdel-Shafy H.I., Mansour M.S.M. A review on polycyclic aromatic hydrocarbons: Source,
environmental impact, effect on human health and remediation // Egyptian Journal of
Petroleum. 2016. Vol. 25, Ne 1.
2. Makos P., Stupek E., Gebicki J. Extractive detoxification of feedstocks for the production of
biofuels using new hydrophobic deep eutectic solvents // Microchemical Journal. 2020. V. 152.
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MNPUMEHEHUE KBABU-TUAPO®OBHbBIX I'NTYBOKUX 9BTEKTHYECKHUX
PACTBOPUTEJIEM JIJISI OJHOBPEMEHHOI'O ONIPEJAEJIEHUS ITOJIIPHBIX U
HENOJISIPHBIX KPACUTEJIENA B OFBEKTAX OKPYKAIOIIEN CPE/IbI
Mypaovimos P.P., IlTuwos A.FO.' Banerjee T.?

L Canxm-Ilemepbypeckuii 2ocyoapcmeennuiii ynugepcumem
HUncmumym xumuu, 198504, Cankm-Ilemepoype, Poccus
2 Unoutickuii mexnonoauveckuti uncmumym I'yeaxamu, Hnous
E-mail: st097757 @student.spbu.ru

B Hacrosiiiee Bpemst onpezeneHne KpacuTene B pa3inyHbIX TBepAOoGha3HbIX 00bEKTax
OKPY’KaIOIIEW CPelbl, a TAKXKE MUILEBBIX ITPOIYKTHI ABJIACTCS BAKHOM 3a7a4e€id COBPEMEHHOU
aHAJIUTMYECKOW XMMUH, TaK KaK Ype3MepHOe MOTpeOIeHHe AaKe pa3pelleHHbIX KpacuTesen
MOKET IPHUBECTH K HEraTMBHOMY BO3ACMCTBHIO Ha 3/10poBbe. Takxke CyIIECTBYIOT U
3aIlpeleHHbIe KPACUTEIIN, TaKKe KaK cy/1aHoBbI€E [ 1], KOTOpbIE YacTO HE3aKOHHO J100aBIISIIOTCS
B THIIEBBIC MPOIYKTHl B OOMAaHHBIX MENSAX, YTO NMPHUBOJUT K CEPhE3HBIM IpobieMaM co
3I0pPOBBEM, IIOCKOJIBKY OHU CUMTAIOTCS KAHLEPOIC€HHBIMU U T€HOTOKCUYHBIMHU.

Cepbe3HbIMHM OTPaHUYEHUSIMU TPAJAULIMOHHBIX METOIUK OINIPEAETICHUS KpacuTelIel 4acTo
ABJISIIOTCSL  TPYJOEMKas IpOOONOArOTOBKA, HHU3Kas A(PGEKTUBHOCTb SKCTPAKLIUU U
MCIIOJIb30BAaHUE OMNACHBIX OPraHUYECKUX PACTBOPUTENEH, a TaKKe pacHpOCTpaHEHUE Kak
BOJIOPACTBOPUMBIX, TaK M HEPACTBOPUMBIX B BoJIe KpacuTeneil. B obmactu aHann3a nuIeBbIx
IPOIYKTOB TTy0oKHe 3BTeKTHYecKHe pacTBopuTenu (['DP) mosBrimch Kak MHOTOOOETIIAIOIIAst
JIbTEpPHATHBA TPAAUIIMOHHBIM OPraHUYE€CKUM PacTBOPUTEIISAM OJaroapsi CBOUM YHUKAIbHBIM
CBOICTBaM, BKJItOUasi HU3KYIO0 TOKCUUYHOCTb, KOHTPOJIUPYEMYIO MOJSIPHOCTD U 3KOJIOTUYHOCTD.
['OP Hauum npuMeHeHue NpU SKCTPAKIMU Pa3IMYHBIX KpacuTenel, 0MHAKO UX COCOOHOCTh
OJIHOBPEMEHHO M3BJIEKATh KaK MOJISIPHBIE, TAK Y HETIOJISIPHBIE KPACUTENIN OTpaHUYEeHa.

B nanHoit paboTe BrepBble NMPeICTaBIEHO YCIEUIHOE NOTyYeHHe U MPUMEHEHHE KBa3H-
ruApo@oOHEIX I'OP 11 0THOBpEMEHHOTO M3BJIEUEHUS 3-X pa3pellieHHBIX MOJSPHBIX U 3-X
CYJaHOBBIX HETOJIAPHBIX KpacuTened u3 OOBEKTOB OKpPY)KAIOLIEH cpelbl M MUIIEBBIX
IPOAYKTOB ¢ Mocaeayomum anann3om metogoM BOXKX-OJIM (puc. 1). Jlanusie ['OP umeror
YHUKaJIbHBIA COCTaB, BKJIIOYAIOIIMN KaK MOJSPHBIE, TaK M HEMOJSIPHBIE KOMIIOHEHTBI, YTO
no3BoJIAeT 3(PPEKTUBHO U3BIEKATh LIMPOKUN CIEKTP KpacuTesled W3 CIOXHbIX Marpull. Ilo
pe3ysipTaTamMm ONTHMHU3ALNH HaWIy4IIuM pacTBOpUTENEM OKa3zaznach CMECh
TeTpaOyTUIIaMMOHHUS OpoMUIa U TeKCaHOBOM KucioThl (1:2). [Inst pazpaboTaHHON METOAMKU
IIPOBEIM ONTHUMM3ALUI0 KIIFOYEBBIX NapaMeTpOB, BIMSIOIMIMX HAa M3BJICYEHUE, BAIUIALMIO,
OLIEHUJIN SKOJIOTMYHOCTh U MIPAKTUYHOCTD, @ TAKXKE IMPOBEJIM aHAJIU3 PeaTbHbBIX 00pa3IoB.

e Hukas

¢

X b (aza
! ~IBepnas BOXX-dIM
daza aHaIu3

Pucynok 1. Cxema aHanu3a TBEpIOro MUIIEBOTO MPOIYKTA.

Paboma evinonnena npu ¢unancosou noodepacke epanma Poccuiickoeo Hayunoeo
@onoa (npoexm Ne 24-43-02023). Hayunvle ucciedo8anusi 4acmuyHO 6bINOJHAIUCL 8
pecypchom yeumpe nayunozo napka CII6I'Y «Memoowl ananuza cocmasa éeujecmea.

Jluteparypa
1. Opinion of the Scientific Panel on food additives, flavourings, processing aids and materials
in contact with food (AFC) to review the toxicology of a number of dyes illegally present in
food in the EU // EFSA Journal. 2005. Vol. 263. P. 1-71.
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COPBIMOHHOE YJIABJIUBAHUE JIETYYUX YIJIEBOOAOPOAOB IIPU
MNPOBONOATIOTOBKE HE®TE3ATI'PA3HEHHBIX ITIOYB
Cnenog E.A., Mycuna H.C., Mapromuna T.A.
Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Beprnaockozo
Poccuiickoni Axademuu Hayk, 119991, Mocksa, Poccus
e-mail: eu.slepov@gmail.com

CoBpeMeHHbIE METO/bl aHANIM3a He(Te3arpsa3HEHHBIX MPOO MOYB, IPYHTOB U JIOHHBIX
OTJIOKEHUH, KaK MPABUJIO HE YYUTHIBAIOT MIOTEPH JIETYUUX YIIIEBOJOPOIOB, BOZHUKAIOLINX MTPU
IpoOONOATrOTOBKE M TPAHCHOPTUPOBKH Npol. [Ipu ananmuze copeprkaHus HeTENPOAYKTOB B
NOYBax, FPyHTAX U JOHHBIX OTIIOKEHUAX HA CTAIUU MX MPOOOIOATOTOBKH, 3aKITI0YAIONIECICS B
BBICYILIMBAaHUH 00PA31I0B J10 IOCTOSIHHOM Macchl, TEPsAETCsl 3HAUUTEIbHOE COJIEPKAHUE JIETKHX
YTIEBOAOPOAOB, MPUCYTCTBYIOLIMX B COCTaBE 3arpsi3HEHUS, YTO MPHUBOAMT K HMCKAKCHHUAM
CBeJIEHUI 0 3arpsi3HeHNH O0BEKTOB U 3aTPyIHAET BBIIIOJIHEHUE OLEHKH PEalbHOTO COCTOSIHUSA
HKOCHUCTEMBI, 0COOCHHO IpH ee TITyOMHHOM 3arps3HeHud [1, 2].

JlaHnHas paboTa MOCBSIIEHA W3YYEHUIO COPOLMOHHBIX CBOICTB COpPOEHTOB 11O
OTHOWICHWIO K  JIETyYUM  YIJIEBOJIOPOJAM,  HCIIOJIb30BAaHHE  KOTOPBIX  TTO3BOJIAT
MUHMMU3UPOBATh  MOTEpH  JErKuX ¢pakuuid npu  ordope, TPAaHCIOPTUPOBKE U
pOOOIIOATOTOBKE He(pTe3arpsI3HEHHBIX TIOYB.

B pabote Oblmu M3yueHa BO3MOXHOCTh COPOLIMOHHOTO TMOTJIOMIEHHS JIETKUX (JIETYy4uX)
YTIIEBOAOPOAOB U3 MOJICIBHBIX 00Pa3llOB MOYB, 3arPSA3HEHHBIX OCH3WHOM, C HCIIOJIb30BAaHHEM
pa3IMnYHBIX COPOEHTOB (IICOIHT, CHIMKareb, pubpom, Porapak Q, Tenax TA, SiC-BHK, BN-
BHK). [IpoBenena orenka cpaBHUTENbHON 3()(heKTHBHOCTH COPOSHTOB (TIOITHOTHI MPOBEIACHHUS
copOuuu u gecopbuun OEH3MHAa W3 MOJEIbHBIX 0O0pa3IOB) B 3aBHCHMOCTH OT BpPEMEHHU
poOOTIOATOTOBKH, MacChl COpOCHTa W TEeMIIepaTypbl HarpeBa aHAIU3UPYyeMOro oOpasia.
BeinonHeHsl pacueTsl €MKOCTEH BBIOpPAaHHBIX COPOEHTOB IO OTHOIIEHHIO K OEH3MHOBOU
dpakuum MoaenbHBIX 00pa3moB. /i onpenenenus coxepkaHusi HeTEPOIYKTOB B 0Opas3iax
npumensuics mero MK-cniekrpomerpun.

Pa3paboranHas Meronuka NpOOONOATOTOBKM HE(TE3arpsA3HEHHBIX IOYB OyIeT
UCIIOJIb30BaHa Ui CO3/JaHUs HOBOTO METO/1a KOJMYECTBEHHOTO ONpe/ieeHNs] KOHIEHTpaluu
HEPTENPOIYKTOB B 3arps3HEHHBIX IOYBAX, TPYHTaX W JIOHHBIX OTJIOKEHHHA, a Takke IS
OLIEHKH 3arpsi3HEHUH MPU MPOBEIEHUH SKOJIOTUYECKOT0 KOHTPOJISL.

Paboma evinonnena no ecoczaoanuro Mncmumyma 2eoxumuu u aHaiumu4ecKo Xumuu
um. B.A. Bepnaockoeo Poccuiickou Axademuu Hayx (TEOXH PAH).

Jlureparypa
1. Hdpyros 10.C., Pomun A.A. DOxojormyeckue aHajlu3bl MpPH pa3iuBax HePTH U
HedTenpoaykToB. [IpakTuueckoe pykoBoactso. — M.: 'EOC, 2007. — 160 c.
2. 3asropomuss HO.A., CoxomoBa JI.C. CopmepxaHue JI€Ty4uX YIJIEBOJOPOIOB B
HedTe3arps3HeHHbIX Janamadrax 3amagnoit Cubupu // 'eopecypchl, reosHepreTuka,
reormosiatuka. — 2011, — Ne. 1 (3). — C. 75.
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OJHOBPEMEHHOE BXKXX-MC/MC-ONPEJAEJEHUE OCTATOYHbLIX
KOJINYECTB HAUBOJIEE 3HAUYUMbIX JIEKAPCTBEHHBIX IIPEITAPATOB
BETEPUHAPHOI'O TIPUMEHEHUS B IIOYBE
Hexkpacos /1.10.%, Jlaspyxuna O.H.*?, Bamos U.B.', Tpemvaxoe A.B.:, Il]epoaxoe A.B.>,
Bepzynos O.11.*
1Beepoccuiickuii 2ocydapcmeennuiii Llenmp xavecmea u cmandapmuzayuu
JIeKapCMBEeHHbIX Cpe0Ccme Olsl HCUBOMHBIX U Kopmos, Mockea, Poccus
2 Bradumupckuil 20Cy0apcmeen blll yHugepcumen umeni
AT u HI. Cmoremoguix, Braoumup, Poccus
3Poccutickutl Xumuxo-mexnonosuveckuii ynusepcumen
um. /1. U. Menoeneesa, Mockea, Poccus
E-mail: d.nekrasov@vagnki.ru

JlexapcTBeHHBIE ITpenaparsl JUisl BETEPUHAPHOIO IPUMEHEHHUSI IIUPOKO UCTIOIb3YIOTCS B
BerepuHapud [ 1]. Hapyienus B perinamMeHTax ux NIpUMEHEHHUs, TEXHOJIOTUN OYUCTKHU CTOYHBIX
BOJA Ha ¢epmax, HCIONb30BAaHHE HEOUUIIEHHOIO HAaBO3a B KayeCTBE yAOOpEHHUs BIEKYT 3a
co0o# 3arpsi3HeHHE OOBEKTOB OKPYIKAIOIMIEH CPEIbl COMOCTABHMOE C YPOBHEM 3arpsi3HEHHS
nectunuaamMu  [2]. B cBsf3M ¢ 3TUM HEOOXOAMM KOHTPOIb OCTATOYHBIX KOJIWYECTB
JEHCTBYIOIIMX BEIIECTB JIEKAPCTBEHHBIX IIPENAPATOB B ITOYBE.

Tak kak MoJIeKyJIbl OONBIIMHCTBA MPENapaToB MOJIAPHBL, IS aHATTU3A MPEANOYTUTENICH
MeTOJT 00pamEHHO-(a3HOH BBICOKO3()PEKTUBHOM KUIKOCTHON XpoMaTorpaduu ¢ TaHASMHBIM
Macc-CIEKTPOMETPUUECKUM JE€TEKTUPOBAHUEM (BBICOKAs CEJIEKTUBHOCTD u
YyBCTBUTEJIBHOCTh). B pamkax naHHOW paOOTBl A KOHTPOJIS HCIOJIb30BAaHUS U OLIEHKHU
aHTPOINIOTeHHOM Harpy3ku paspaborana BDXKX-MC/MC-metonuka OJHOBPEMEHHOTO
onpezesieHusT B IIOYBE OCTATOYHBIX cojaepkaHui 19 Hambosee 4acTo BBISBISEMBIX B
NPOAYKIMM JKMBOTHOBOZCTBA JIEKAPCTBEHHBIX IIPENApaTOB BETEPUHAPHOIO INPUMEHEHUS
(¢pTopxrHOIOHBI: 3HpOGDIOKCAIMH, HUMPO(IOKCAIMH; TETPALMKIMHBI: OKCUTETPALUKIINH,
JOKCULMKJIMH, TeTPAlMKINH; CyJlb(aHWwIaMuabl U TUAMUHONMPUMUIUHEL: Cylb(aMeTasuH,
cyiab(damMerokca3on,  cyib(paauasuH,  TPUMETONPUM;  MAKPOJMJIBI:  APUTPOMHUIIUH,
KJIApUTPOMMLIMH, TWIO3WH, TWIMMKO3MH, crnupamuuud; HIIBII -  auknodenak;
KOKIIMIMOCTATUKHU: JacaJoOlM/]l, MalypaMULIMH; TUHKO3aMH/Ibl — TMHKOMHUILIKH).

Ha srane moaroroBku mnpoO MpeIoKeH €AMHBIA MOAXOJ, BKJIIOYArOIUN B cels
MpEeIBapUTENbHYIO SKCTpaKLnioo 2% YKCYCHOM KHMCIOTOM B CMECH aleTOHUTpuia u Oydepa
Maxkunseitna (pH 4) (4:1) u MOBTOPHYIO KUAKOCTHYIO JKCTpakmuio 0.5% MypaBbHHOMN
KHCIJIOTOM B cMecH BoAbl U MeTaHoda (1:1). Paznenenne ananutoB npooamin Ha OD-KoI0HKE
C18: 150x2.1 MM, 5 MkM. B kxadecTBe mOaBMKHBIX (ha3 BEIOPAHBI CMECH BOJBI C MypPaBBHHOMN
KACIOTOH W METaHOJla C YKCYCHOM KHCIOTOH, C J00aBjIeHMEM aleTrara aMMOHUS.
[TonoOpaHHbI TpaJuEHTHBIH PEXKUM TO3BOJIWI pa3feiuTh coeauHeHus 3a 30 MuH.
JlerektupoBanue ocyuiecTBsuin B pexkume MRM ¢ ucnonb3oBaHreM Macc-CIIEKTpOMeETpa
«SCIEX QTRAP 6500» ¢ TanmeMHBIM KBaJpyTOJIbHBIM aHATH3aTOpoM. Bce aHamThI, KpoMe
TuKinopeHaka, HOHU3UPYIOTCS B TMoyiokuTenbHOM pekume ESI. PaszpaGorannas metoamka
MO3BOJIAT OIPEAEATh OCTATOYHBIE COJAEPIKAHMS JIEKAPCTBEHHBIX IpPENnaparoB Ha YPOBHE
HIDKHEH TpaHuIbl — 5 MKI/KT, Ul COUpaMHUIMHA U JuKiIopeHaka — 10 MKI/KT.

Jlureparypa

1. Rakonjac N., Van der Zee S.E.A.T.M, Wipfler L., Roex E., Kros H. Emission
estimation and prioritization of veterinary pharmaceuticals in manure slurries applied to soil //
Sci. Total Environ. 2022. Vol. 815.

2. Megjias C., Martin J., Santos J.L., Aparicio 1., Alonso E. Occurrence of pharmaceuticals
and their metabolites in sewage sludge and soil: A review on their distribution and
environmental risk assessment // Trends Environ. Anal. Chem. 2021. Vol. 30.
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COBMECTHOE OIIPEJEJIEHUE MOJA U CEJIEHA B BOJJTHBIX OB BEKTAX
METOJOM MHBEPCUOHHOM BOJIbTAMIIEPOMETPUUN
Huzamem3sanoea A.H. 2, Cnenuenko I'.b. 1
YDeoepanvroe 2ocyoapcmeennoe asmonommoe 06pazosamenvioe yupescoeHue ebiCuLe2o
obpaszosanus « Hayuonanvnulil uccneooeamenvckuti Tomckutl noiumexHu4ecKuti
yHueepcumemy, Tomck, npocnekm Jlenuna, oom 30, Poccus
2AY «Hayuno-ananumuueckuil yeHmp payuoHaibHo20 HeOponoib3068anus um. B.H.
HInunvmanay, Xanmoi-Mancuiick, yn. Cmyoenueckas, oom 2, Poccus
E-mail: alina.kafarova@mail.ru

CoenuHeHus Hoja U CeJIeHa UTPAIOT KIIIOYEBYIO POJIb B )KU3HEIEATEIbHOCTH OPraHU3Ma,
y4acTBYSl B BaKHBIX OMOXMMHUYECKUX IMporeccax. CeleH crnocoOCTBYeT aHTHOKCHUIAHTHOMN
3alIUTe U HOPpMaJIbHOMY (YHKIIMOHHPOBAHUIO UMMYHHOM CHCTEMBI, TOT/Ia KaK WO SABIISICTCS
Ba)XHBIM 3JIEMEHTOM JIJIsl CHHTE3a TOPMOHOB IIMTOBUIHOM *kele3bl. J(ucOananc 3TUX BEIIECTB
B OpraHU3ME MOXKET MPUBECTU K PA3BUTHIO PA3UYHBIX 3a00J€BaHUM, TTO3TOMY HEOOXOIUMBI
TOYHBIE METO/IbI KOJIMYECTBEHHOT'O aHAJIN3a B BOJHBIX OOBEKTAaX.

WNHBepcroHHas BOJIbTaMIIEPOMETPUS (MBA) SIBJISIETCS IIEPCIEKTUBHBIM
JNEKTPOXUMHUYECKUM METOJIOM, TO3BOJISIOUIMM OJHOBPEMEHHO OIpPENesITh HECKOIbKO
AJIEMEHTOB C BBICOKOM 3KCIpPECCHOCThIO. [IpenmyiiiecTBa MeToa BKIIIOYAIOT JOCTYITHOCTD,
HU3KYI0 CTOMMOCTH M MPOCTOTY NpOoOOMOAroTOBKU. B kadectBe paboumx 53IEKTPOJIOB
MCIIOJIH30BAJIM OPTraHO-MOAU(PUIIMPOBAHHBIE IEKTPO 16l (OMD) Ha OCHOBE TO3MIIATHBIX COJEH
apuIANa30Hus ¢ aMUHOTpynnoi B kadectBe 3amecturens (MAgO-NH2). beutn npoBeneHbl
MCCJICIOBAHMS HA MOJIEIBHBIX PACTBOPAX JJIsi ONTHUMHU3ALMUKA PAOOYUX YCIOBHI COBMECTHOTO
BA-onpenenenus I u Se** nva OMD, Bkimouas 1oa60p GOHOBOTO HNEKTPONHUTA, TOTEHIIHAIA U
BpEMEHHU JJIEKTpoiu3a. B kadecTBe (POHOBOTO 3IEKTPOJMTA MPUMEHSIIM BOJHBIN pPacTBOP
N2H4H2SO4.

BonbramneporpamMmma (puCyHOK 1) moka3bIBaeT JBa Y€TKO BHIPAKEHHBIX AaHATUTUYECKHUX
curHana: npu norenuuane Em =-0,64 B nns Se* u npu Emz =—0,3 B qnia . [Ipu nobaBnenuu
CTAaHJAPTHBIX O0pa3loB CcelleHa W HoJa HHTEHCHUBHOCTh CHTHAJOB  BO3pacTaeT
MPOMOPIUMOHAIBHO UX KOHLEHTPALUHU, YTO MOATBEPKIAE€T BO3MOKHOCTh KOJIMYECTBEHHOIO
aHajn3a dTUX JIEMEHTOB.

I (-04B)
Se? (-0, 64 B)

Pucynok 1. Bomsrammeporpammsr I ~u Se # na MAgD-NH;
1 —¢on: 0,1 M N2H4 - H2S0O4
2 — C(I") = 0,01mr/mm3, C(Se #*) = 0,01 mr/am®
3 - C(IN) = 0,02 mr/mm3, C(Se **) = 0,02 mr/am®
[IpoBeneHHbIE  HCCIENOBaHUS  IOATBEPAMIM  BO3MOXKHOCTH  MCIIOJIB30BAHMS
MHBEepCHUOHHOM BosbTamnepomerpun (MBA) ans ogHOBpeMeHHOro ompejaeneHus Hoaa u
celleHa B BOJHBIX pacTBopax. Pa3paboraHHas MeToauka O0OECHeyrMBaeT BBICOKYIO
YyBCTBUTEIBHOCTh U TOYHOCTh M3MepeHUH. ONTUMalIbHBIE YCIOBUS aHAIN3a 00eCIIeYUBaIOT
YETKOE pa3JIe]ICHUE CUTHAJIOB, a JIMHEHHAs 3aBUCUMOCTD ITMKOB IOJTBEPKIAET BO3MOKHOCTD
KOJIMYECTBEHHOIO  ompejeneHus. Meron  ABiaseTcss yAOOHBIM, MajO3aTpaTHbIM U
NEPCIEKTUBHBIM JJI UCIIOJIb30BAaHUS B aHAIUTUYECKON XUMUH.
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AHM3OTPOITHASI CETH Ni-NiO KAK WYBCTBUTEJIBHBIA CEHCOP HA NO3,
PABOTAIOIIUI TP KOMHATHOMN TEMIIEPATYPE
Huszameee U.P., Huzameeesa I'.P., /Ilebeoeea 3.M., Ky3zneyoea B.B., Cunawun O.I.
HODX um. A.E. Apby3osa - obocobdrennoe cmpykmyproe noopasoenenue OUIL] KazHI] PAH
E-mail: irek.rash@gmail.com

AHTpOIIOT€HHAasl Harpy3Ka Ha OKPY KoLy CPeAy pacTeT KaK BCIIEICTBUE YBEINUCHUS
HApOJOHACEJICHUs IUIAHEThl, TaK M 3a CYEeT POocTa 0OBbEMOB M MAcCIITa0OB IMPOU3BOJCTBA.
3arps3HsOmUe aTMochepy BpenHble ra3bl (OPMHUPYIOTCS B OCHOBHOM 3a CYET pabOTHI
TEIUIOBBIX JJIGKTPOCTAHLUUN, XUMUYECKHX MPEIIPUITUNA, aBTOMOOUIILHOTO TpPaHCIOPTA.
Conepsxanune yriekucioro rasza (COz), okcuna yriaepoaa (CO), okcuaos cepol (SOx), OKCHIOB
azota (NOx) u neryunx opranudeckux coeauHenuit (JIOC) B BbpIOpocax MpeBBILIACT
JorycTumblie HOpMbI [1]. B HacTosiiee Bpemst i onpeAeneHusl OCTaTOYHbIX KOHLEHTpaui
MAapHUKOBBIX T'a30B U Ta30B-3arpsi3HUTENECNH aTMOC(hEepHOro BO3yXa, B YaCTHOCTH, OKCHJIOB
Cepbl U a30Ta, UCCIIEOBATEIbCKUE LEHTPbl U TEXHOJIOIMUECKUE J1aDOpaTOPUU HCIIONIb3YIOT
CJIOHBIE METO/IbI, TAKHE KaK MacC-CIIEKTPOMETPHS U HH(paKpacHas CIIEKTPOCKOIIHSL, KOTOPbIE
HE MOJXOMAT JUIsl PyTHHHOTO aHaJN3a M3-3a BBICOKOW CTOMMOCTH MPUOOPOB, UX TaOAPUTHBIX
pa3MepoB, OOJBIIOrO BeECa, BBICOKOTO SHEPromoTpeOIeHUS U CIOXKHOTO TEXHHYECKOTO
oOciry>)xnBaHusl. ATBTEpHATUBOM Morjia Obl CTaTh pa3paboTKa MHUHUATIOPHBIX JAaTYUKOB JUIS
JKCIpecc- W MOOWUIBHOTO  JeTeKTupoBaHus ra3oB [2]. Co3gaHwe MOPTATUBHBIX
MYJIbTUCEHCOPHBIX Ia30aHAIU3ATOPOB JUIsI KOHTPOJISI COJIEP’KaHUsl OKCHUJIOB CEpbl U a30Ta B
atMoc(hepHOM BO3AyXe UMEIOT 3HAUUTEIbHBIA TEXHOJOTMYECKHMM U HIKOHOMUYECKUI
MNOTEHLHUA.

B nannoii pabore paspaGoran IDE-ceHcop XeMOpE3UCTHBHOIO THIIA Ha OCHOBE
AQHU30TPOIHON CETH METAJNTIMYECKOT0 HUKEJSI C BBICOKOPa3BUTOM MOBEPXHOCTHIO, IOKPHITOTO
toHKHM cioeM okcuza Hukens (Ni-NiO SFs). Dta koMOuHanus MeTasia | MoJyIpOBOTHUKA
o0ecreunBaeT BbICOKYIO UyBCTBUTEIBHOCTh K U3MEHEHMSIM AJIEKTPOIPOBOIHOCTH MaTepuasia
U XOpOUIYI0 pEaklIHI0 Ha HHU3KWE KOHIEHTpAlUMu AHOKCHIA a30Ta IpU KOMHATHOHN
temriepatype. [IpoBeneHsl uccieoBaHus OTKIWKA U CEIIEKTUBHOCTH paspabortanHoro IDE-
CEHCOpa Ha psJ NapHUKOBBIX M TOKCHYHBIX TIa30B. YCTaHOBJIEHO, YTO B JHala3oHE
KoHUeHTpauui 1-50 ppm 4yBCTBUTENbHBIN MaTeprall 001a1aeT PETUCTPUPYEMBIM OTKIUKOM.
MetooM MMIENaHCHON CHEKTPOCKONUHU YCTaHOBIEHO, 4YTO pa3paboranHHblii [IDE-ceHcop
MMEEeT HAaWJIYUIIyI0 PEeaKIUI0 U YyBCTBUTEIBHOCTH B 00acTi HU3kuX 9actoT (10 I'x - 50 xI'mx)
BO30y:kJ1ato1iero curHana. PazpaboranHslil MaTepuan o01aaeT BBICOKON CEIEKTUBHOCTBIO MO
oTtHoueHHIO K NOz. PacuérHoe 3HaueHHe npeiena AeTEKTUPOBaHus 171 ceHcopa, paBHoe (.03
ppm, HE yCTyHaeT COBPEMEHHbBIM 3HAUE€HUSAM aHAJIOIMYHBIX MaTepuanoB. [IpocTora meToauku
NOJy4YeHHUs M JCUIeBH3HA UCMOJb3YEeMBIX MAaTepHalioB MOCIHOCOOCTBYET TOMY, 4YTO
pa3paboTaHHBIN CEHCOP CMOXKET HANTH NMPUMEHEHHE B COBPEMEHHBIX yCTPOMCTBAX.

Hccneoosanue evinonneno 6 pamkax epanma Munucmepcmea HAYKU U 8biCULE2O
obpazosanus Poccuiickoti @edepayuu 01 peanuzayuu KpYNHbIX HAYYHLIX NPOEKMO8 No
nPUOPUMEMHbIM Hanpasienusm pazeumusi Hayku u mexuuku (075-15-2024-646).

Jlureparypa
1. Cereceda-Balic F. et al. Emission factors for PM2.5, CO, CO2, NOx, SO2 and particle size
distributions from the combustion of wood species using a new controlled combustion chamber
3CE // Science of The Total Environment. 2017. Vol. 584-585. P. 901-910.
2. Nikolic M.V., Milovanovic V., Vasiljevic Z.Z., Stamenkovic Z. Semiconductor gas sensors:
Materials, technology, design, and application. // Sensors. 2020. V.20. P.6694.
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BIKX-®JI OITPEJAEJIEHUE NOJUIIUKINYECKUX APOMATHYECKUX
YIJIEBOJIOPOJIOB B IIPUPOJTHOM BOJE C IIPEJIBAPUTEJIbHBIM
I9KCTPAKHUOHHO-XPOMATOI'PAOUYECKUM KOHIUEHTPUPOBAHUEM B
I'TYBOKHM SBTEKTUUYECKHUIN PACTBOPUTEJIb B IPOLIECCE
IMPOBOOTBOPA
Huszoe E.P., IlTuwioe A.1O.

Canxm-Ilemepbypeckuil 20cyoapcmeentblil yHusepcument,

Hncmumym xumuu, Canxkm-Ilemepoype, Poccus
E-mail: st076763@student.spbu.ru

[Tonmuuuknuueckue apomaruueckue yrieBogopoasl (ITAY) — 31o kiacc opraHuyeckux
COEMHEHUH, coJepXKalluX B CBOCH CTpykType JnABa WiIM 0Oojee KOHAEHCUPOBAHHBIX
apoMaTHMYECKUX KOJIbLla. OTH BELIECTBA XapaKTEpU3YIOTCS BBICOKMMHU TeMIepaTypamMu
IUIaBJICHUS U KUIIEHUSA U IUI0XO0H pacTBOpUMOCTHIO B Boze. [IAY MoryT oOpa3oBbIBaThes Kak
€CTECTBEHHBIM IIyTEM B OKpY)Kallled cpeae, Tak U B pPeE3yJbTaTe AaHTPOIOI€HHOMN
JEATENIBHOCTH. 13-3a MHOrounCIIeHHBIX UCTOYHUKOB [TAY MoryT HakamnuBartbcs B BO31yXe,
IIPUPOJHBIX BOJAX, IouBe M pacreHusX. Muorue I[IAY npusHaHbl KaHIEporeHamy,
MyTareéHaMM M TEpaTOTr€HaMH, MPEACTaBisAs 3HAYUTEIbHYIO ONACHOCTh KaK i 370pPOBbs
YyeJioBeKa, Tak U Juisl OMOThl. AreHTCTBO 1O oxpaHe okpyskatoueil cpensl CILIA (US EPA)
BKJTIOUMIIO [TAY B ClIUCOK MPUOPUTETHBIX 3arpsizHuTeneit [1].

Ha ceronnsmHuili 1eHb M3BECTHO 3HAUUTENBHOE KOJUYECTBO PabOT M0 OMPEECICHUIO
ITAY B mpupogHOi BoJie, OIHAKO HE BCE METOAMKH BKJIIOYAIOT SKOJIOTMYECKH Oe30IacHylo,
OBICTPYI0O U IPOCTYI0 HPOOONOArOTOBKY, KOTOPYIO BO3MOXHO pPEaJu30BaTh BO
BHEJIA0OPATOPHBIX YCIOBUAX. [IepCleKTUBHBIM SBISETCS MOJIXOA HPOBEIEHHUS MPOLETyphl
TBepAO(pa3HON MUKPOIKCTPAKIIMU B HAKOHEYHUKE OT jo3aropa (in-tip SPME) B xomOuHaImu
C pYuYHBIM WIM aBTOMaTHMYECKUM HacocoM. Peammsaunus Takoro cmoco0a IO3BOJISET
3HAUUTENBHO YMEHBUIUTHh BpeMsi MPOOOMOJIIOTOBKH, a TaKKe HCKII0YaeT HEO0O0XOAMMOCTh
JIOCTaBKM OOJIBIIMX KOJMYECTB MpoObl B JabopaTopuio. B coueTaHuum ¢ 3KOJIOTHYECKU
0€30MacHbIMM ¥ KOMMEPYECKH JOCTYMHBIMU MPUPOJHBIMH TIyOOKHMH HBTEKTUYECKUMU
pactBoputensiMu (I'OP), koTopble HCTIONB3YIOTCS B KAYECTBE SKCTPAreHTOB, NMPEITI0KEHHAs B
JAaHHOW paboTe METOAMKA MOXKET ObITh BHE/IPEHA B PEAIbHYIO MPAKTUKY U IPUMEHATHCS JUIS
HKOJIOTMYECKOTO MOHUTOPHUHTA.

B xoze paboTsl Obu10 IOKa3aHO, yTO ruApooOHbIN ' DP Ha OcHOBE MEHTOIa M TeKCaHOoIa
obecrieunst us3BinedeHue [IAY u3 mpupogHON BOABI C MOCHEAYIOUIMM JETEKTUPOBAHHEM
metogoM BOXX-DJI. B xone pa3paboTku mporeaypsl ObLIM U3yYeHbl U ONTHUMU3UPOBAHBI
TakHue IrapameTpsl, kak coctaB ['OP, ckopocTh mpomyckanusi BoAbl, 00beM HpoObl, 00BEM
IIFOEHTA M YUCIIO [IUKJIOB 3JIIOMPOBAHMSI aHATTUTOB. B ONTUMANBHBIX YCIOBUAX KO UIIMEHTHI
KOHIeHTpupoBaHus cocTaBmwiu 440-1600, Mpenu3HOHHOCTh B YCIOBUSAX TOBTOPSIEMOCTH U
BOCITPOM3BOJUMOCTH HaXOAWJIach B quamnazone oT 3 10 9 % u ot 5 10 13 % cooTBeTCTBEHHO, a
BpeMsl MpOOONOJNrOTOBKM Ha MecTte oTOopa mpodbl 3aHumano 20 muHyT. Haxoner,
pa3paboTaHHas mpolenypa Oblia ycremHo onpoOoBaHa Ha peasibHBIX 00pasliax MPHPOIHON
BOJIbI, 0TOOpaHHOM B 0JTHOM U3 npy1oB B T. [leteprod (Poccus).

Paboma evinonnena npu gpunancosoui noodepoicke epanma ¢ponoa PHD (22-73-10039).
Hayunvle uccnedoeanusi 4acmuyHo 6bINOJHAIUCL 8 PeCyPCHOM yenmpe «Memoowvl ananuza
cocmasa sewecmeay CIIOIY.

Jluteparypa
1. M. A. Mallah Polycyclic aromatic hydrocarbon and its effects on human health: An
overeview // Chemosphere. 2021-2022. Vol. 296.
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ONPEJAEJIEHHUE XJOPIIUPUD®OCA C UCITOJIB3OBAHUEM
MPOBONOATIOTOBKHU QUECHERS B PAMKAX KOHTPOJISI OCTATOYHBIX
COJIEP’KAHUM ®OII B ITIOYBE
Jlebeoes A.M.%, Jlaspyxuna O.U.?, Huxonenxo /I.B.Y, Cypozun M.B.', Bunuuenko E.B.",
Tpemsaxoe A.B."

L Beepoccutickuii 2ocyoapemeennuiii Llenmp kavecmsa u cmanoapmu3ayuu 1eKapCcmeenbix
cpeodcme 021 HCUBOMHBIX U KOpmos, Mockea, Poccus
2Braoumupcruii 2ocyoapemesennuiil ynugepcumem umenu AL u H.I'. Cmonemoswix,
Braoumup, Poccus
E-mail: a.lebedev@vanki.ru

K crolikum u TokcnyHbIM npeactaButensm pochopopranndeckux necrunuaon (POIT)
otHocutcs xnopnupudoc (XIIC), Bmrou€éHHBIH B « MeXTyHapOIHBIN CITUCOK 0CO00 OMACHBIX
nectunuaoB  PAN» [1]. Jlis KOHTpoist €ro cCoJepKaHW B II0OYBE HEOOXOIUMBI
qyBCTBHTEIbHBIC MeTOMUKU. Tak kak XIIC sBisieTcs JIeTyduM M TePMHUYECKH CTAaOUIBLHBIMU,
BO3MOXKHO €T0 OIpe/ieJIeHHe METOJOM Ira30Boi xpomaro-macc-crekrpomerpuu (I'’X-MC) [2].
[TpemoxxeHHBIC paHee METOIUKH MPEAIOJIAral0T €r0 U3BJICUCHUE U3 00PA3IOB KUIKOCTHON
SKCTpaKIuel OONbIIMMU KOJIMYECTBAMH TOKCUYHBIX OPTaHUYECKUX pacTBoputeneil. [Toatomy
aKTyajbHa pa3padoTKa TMOJXO0/a C HCIOJIb30BAHUEM MPOOOMOATOTOBKH, OTBEUAIOIIEH
IPUHIUIIAM «3€JIEHOM XUMUN». DTUM MPHHIUIIAM COOTBeTCTBYeT MeTomonorus QUEChERS,
coueTaromiasi B cede MpoIecchl IKCTPaKIuK, (PPAKIIUOHUPOBAHMSI U OYHUCTKH, YTO TTO3BOJISET
MCIIOJIb30BaTh MEHBIINE KOJIUYeCTBa pacTtBoputeseit [3] u mpu 3ToM 3(h(HEKTUBHO CHUXKAThH
MaTPUYHBINA AP PEKT T oceIyromero anamsa Mmetogom [ X-MC.

Copepxanne opranudeckoro BemectBa (OB) u pH o00pa3ioB MOYBBI SABISAIOTCA
OTIPENIEIIAIONIMME TIPH BBIOOpe copOeHToB U Oydepupyrommx coneir a1 QUEChERS. B
paMKax SKCIepUMEeHTa Mo U3ydeHuro Murpanuu 1 Hakorierust @Ol B mouse, mpoBOAUMOTO B
YCJIOBHSIX MaKCUMaJIbHO TPUONMKEHHBIX K TIOJIEBBIM, OIPEACIICHbl HaumOojiee 3HAYUMBbIE
nokasarenu: pH, coaep:kanue opraHu4ecKoro BemiecTsa, a3ora u pocdopa. YcraHOBIECHO, UTO
onnokpatHoe BHecenne OOl (xnopnupudoca u rmudocara, B COOTBETCTBUU C MHCTPYKIIUSIMHU
K KOMMEpPUYECKUM TIperaparaM) NpUBOAUT K u3MeHeHuto coaepxanus P, N u OB, ognako He
BIIMSET CYIIECTBEHHO HA MPOTSHKEHUU TpEX Heaenb Ha pH (meamanHoe 3Hauenue pH: 7.32).
Conepxxanne OB Haxoaunock B quamnasone 5.24—8.02%. Mcxonst U3 moaydeHHbIX TaHHBIX [
onpenenenus coaepxkanusa XIIC B mouse mpemnoxkena nporeaypa QuUEChERS, Bxitouatomas
AKCTpakuio aHanuta 10 mi aneToHuTpuIa ¢ fodasiaenueM 6 r MgSO4 u 1,5 r anierara HaTpus
B KauecTBe Oydepupytomiei conu u nocneayomryto ounctky PSA (50 mr) u copéentom C18
(50 wmr). Jlns pasnmenenus ucmoib3oBaHa KojoHka DB-5 (30 M x 0.25 MM, 0.25 Mxm).
Pazpaborannas ['X-MC-meroanka 4yBCTBUTENbHA U CelIEKTUBHA st onpeaenenus 5.0-1000
MKT/Kr XIIC B mouBe, MPOJOIKUTENIBHOCTh aHanu3a coctaBisieT 30 MUH. Y CTaHOBIIEHO, YTO
Opu  HUCIONb30BaHMU TaHaeMmHoro pexuma (I'X-MC/MC) mnpeminaraemyro Mpoleaypy
MOATOTOBKM TPOO MOXKHO HCTIONB30BaTh IS aHaiW3a 00Jiee IMTUPOKOTO CIIEKTpa MaTPHI] U
CHU3UTH Tipesen onpenenenus 10 0,1 Mkr/kr.

Jlureparypa
1. PAN International List of Highly Hazardous Pesticides. December 2024. URL.: https://pan-
international.org/wp-content/uploads/PAN_HHP_List.pdf. /Ilata o6pamenus: 03.02.2024.
2. Ore O.T., Adeola A.O., Bayode A.A., Adedipe D.T., Nomngongo P.N. Organophosphate
pesticide residues in environmental and biological matrices: Occurrence, distribution and
potential remedial approaches // Environ chem ecotox. 2023. Vol. 5. P. 9-23.
3. Musarurwa H., Chimuka L., Pakade V.E., Tavengwa N.T. Recent developments and
applications of QUEChERS based techniques on food samples during pesticide analysis // J.
Food Compost. Anal. 2019. Vol. 84. Article 103314.
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XUMHUYECKOE UCJIIEJOBAHUE COCTABA U PACITPOCTPAHEHUSA
TOKCUYHBIX XUMHNYECKUX BEHIECTB B BO3AYXE I'OPOJA BULIKEK,
YEPE3 AHAJIU3 CHEX KHbBIX ATMOC®EPHBIX OCAJIKOB.

Oceneoko I1.A., Acanosa K. A.

Kuipevizcko-Poccutickuil cragsaHcKuil yHugepcumem umeHu nepeozo npesudenma Poccutickou
®Deoepayuu b.H. Envyuna
E-mail: 94oseledko94@gmail.com

Pabora HampaBiieHa Ha ornpeneneHrne MacTaboB 3arps3HEHUs] B TOPOJICKOM BO3JyXe,
B YCIIOBHUSAX TYCTOM JKWJIOM 3aCTPOMKH, HEKOHTPOJIMPYEMOTO pOCTa aBTOMOOMIIBHOTO
TPAHCIOPTA U OTCYTCTBUS KaKUX-THOO Mep IKOJOTHUECKOoi Oe3omacHoCTH. buiikek sBusercs
caMbIM KPYIHBIM H OBICTpOpa3BHBaromMMcs ropogoM Keipreicrana. B mpouuiom roay B
peUTHHTE KpYITHEHIITNX TOPOI0B MUpa 110 KauecTBy Bozayxa World Air Quality bumikek 3ansi
IepBOE MECTO, CTaTyC ropojaa ObI OTMEYEH KaK «O4YeHb He30poBbIii». [lepBoil menbio
UCCIIIOBaHHUsI ObLIO, TOATBEPANUTH (DAKT 3arpsi3HEHUST W BBIICHUTH XUMHYECKUH COCTaB
BO3/lyXa, OIPEICTUTh NPUUUHY TIOSBICHHS HOHOB TOKCHYHBIX XMMHYECKHX BELIECTB B
atMocdepe ropona. BTopoil menblo SBISETCS OIpEesieHHe paclpoCTpaHeHHs OOMIero
3arpsi3HEHUs] BO Bcex paifoHax roponga. CrocoOom ompejeneHus cocTaBa BO3AyXa, ObLI
BEIOpaH METOJ HCCIICIOBAaHUs CHETa, Kak aTMocdepHoro ocazka. [1]

Tadauna 1. Puznyeckne 1 XUMHYECKHE TIOKA3aTEIH COCTaBa CHEXKHBIX OCAIIKOB.
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BMIIHBIH e ~ | GBrit

YepHOro | cTByeT crByeT ceporo &

ceporo = - cepsiit
usera uscra

usera

BbL1 MOATBEPKIEH CTaTyC TOPO/1a, KAK «OYEHb HE3IOPOBBIN», TAK KaK BO BCEX paliOHax
ropoaa ObLIHN HaﬁﬂeHH T€ WM HWHBIC TOKCHUYHBIC BCIICCTBA. B xauectBe IIpUYUH TaKOI'o
BBICOKOTO 3arpsi3HEHUS HAJI0 MMOCTAaBUTh OTXOJbI OT EHTPATBHOM TeruiodnekTpocTaniuu. 00
9TOM CBHUACTCIBLCTBYCT NMPUCYTCTBUC CYJ'IB(I)aT u CYJ'IB(I)I/II[ noHoB. Ha BTOPOM MECTC CTOUT
aBTOTPAHCIOPT, TaK Kak KapOOHAT MOHBI yJal0Ch OOHAPYKUTh TOJBKO B JIByX pallOHaX U3
IIECTH. DTO T OBOPHUT O TOM, YTO PACHPOCTPAHCHUC TOKCHUYHLIX BCHICCTB, paCTBopéHHBIX B
aTMocdepe ropojia OAMHAKOBO. [2]

Jlureparypa
1. Application of snow sampling to study the environmental contamination of atmospheric
pollutants // Environmental Monitoring and Assessment. 2011. Vol. 178. P.157-164.
2. Co-benefits of Climate Change Mitigation and Air Quality Improvement in China. //
Environmental Science & Technology. 2005. Vol. 39. P. 226-234.

96


mailto:94oseledko94@gmail.com

Xl Bcepoccuickas koHpepeHums No aHANM3y 06bEKTOB OKPYXatoLEen cpenb!
% SDKOAHANMUTUKA CTEH10BbIH I0KAT

CaHkT-lNeTtep6éypr, 2025 047

OLIEHKA BO3MOKHOCTEN METOJA PEHTTEHO®JIYOPECIIEHTHOI'O
AHAJIN3A C IIOJIHBIM BHEHIHUM OTPAXKEHUWEM I1PU OITPEJEJIEHUU
MHUKPODJEMEHTHOI'O COCTABA 30JIbI YI'JIA
IHawkosa I'.B., /Kunuueea A.H., Yyoapoe B.M., YHepxawuna T.10., Yxoea H.H.
HUncmumym 3emnoii kopvt CO PAH, Hpxymck, Poccus
E-mail: pashkova.gv@yandex.ru

HccnenoBanre XUMUYECKOTO COCTaBa YIIIEPOCOIEPKAIINX MaTepraoB (yriu, OUTym,
HE(Th U T.I.) U IPOAYKTOB UX TMEepepabOTKU aKTyaIbHO JJII ONPEICIICHUsT KaueCTBa CBIPHS,
MPOrHO3a BPEIHOTO BIMSAHUSA Ha OKPYKAIOIIYIO CPEey TOKCHUHBIX 3JIEMEHTOB, 00Pa3yIOIIUXCs
MPU CXKUTAHWU TOILJIMBA, a TAKXKE OLEHKH YKOHOMUYECKOW IeJIecO00pa3HOCTH W3BIICUCHUS
none3nbix snemeHToB [1]. Cormacno T'OCT 32984-2014 (ISO/TS 13605:2012) mnpu
OTIpEe/ICICHUU MaKpo- M HEKOTOPBIX MHKpodineMmeHToB (Ba, Sr, Zn) B TBepIoM TOILIUBE
MeToJIoM peHTreHodayopecuenTHoro aHanmusza (PDA) mpoOy 03071510T MpH TemrmepaType
815+10 °C u cinasustoT ¢ parocamu mipu Temnepatype 1000—-1200 °C. [{ns pacumpenus kpyra
ONpEAEISIEMbIX MUKPOAJIEMEHTOB B 30JI€ NMEPCIEKTUBHO MCIOJIb30BaTh BapuaHT metoaa POA
¢ NoJHbIM BHemHUM oTpakeHueM (POA-IIBO), kotopslil xapakTepusyercsi 601ee HU3KUMU
npeaenaMu OOHapyKeHUsi MO cpaBHEHHIO ¢ kiaccuueckuM PDA. Panee meron POA-IIBO
OPUMEHSUIM TIPH aHaJIU3€ KaMEHHOTO YIJIs, KaMEHHOYTOJBHOIO U He(TSHOro kokca 0Oe3
IIPEJIBAPUTENLHOTO 030J1eHUs [2].

B nmannoit pa6ote merog POA-TIBO ucnonab30BaH yisl ONpeAcICHUs] MUKPOIJIEMEHTOB
(Cr, Ni, Cu, Zn, RDb, Sr, Pb) B 3011€ yri1s1, MOTy4eHHOM MTPH OIIPEACICHIH €ro 30J5HOCTH. CXema
aHaJM3a, COCTOSAIIAasl U3 TPEX ATANoB (OMpesesieHne 30JIbHOCTH; ONpPEeIeIeHHe MaKpOCOCTaBa
30J16I METO/I0M Kj1accuueckoro PMA [3]; onpenenenre MUKPOIJIEMEHTOB B 30J1€ MeTO10M POA
[IBO) Opima ampoOupoBaHa NpPU HCCIEIOBAHUU DIIEMEHTHOTO COCTaBa 30J1 YTOJbHBIX
mecTtopoxaeHuit baranyyp u [llue33-OBoo (MoHromus).

Jnis Be1Oopa ycnosuii nposenienns POA-TTIBO ucnonb30Bany cTaHAapTHBIE 00pa3Lbl 3071
yraeit 3YK-1, 3VYK-2, 3VA-1 mpoussonctea UI'X CO PAH (r. Upkyrck) nu CO-1
npousBojactBa 3CUILL (r. ExarepunOypr). [IpoOsl roTOBUIM B BUAE BOJHBIX CYCIIEH3UH C
nobaBieHHEM BHYTpEHHETo cTanaapTa (pactBopa Ga). Mi3Mepenws MpoBOAMIN Ha HACTOJIBHOM
pentreHoBckoM crektpomerpe S2 Picofox (Bruker GmbH, Tepmanusi), ocCHalieHHOM
PEHTIeHOBCKON TpyOKOH ¢ MonmOAeHOBBIM aHonoM. CiydaiiHas MOrPEUIHOCTh aHalu3a,
CBSI3aHHasg C W3MEPEHUMEM M NPUTOTOBICHHMEM W3iyuaTeneil, cocraBimsna 5—15 % B
3aBUCHMOCTH OT DJIEMEHTa W €ro cojepkaHus. PacxoxaeHue Mexay pe3yibTaTaMu
POA-TIBO u arTecTOBaHHBIMH 3HAYCHHSIMH B OOJBIIMHCTBE CIy4aeB HE IMPEBBIMIAIIO
25 otH. %. IloMuMo ompeneneHus: yKa3aHHBIX MHUKpOdJeMeHTOB, meToq PDA-IIBO naer
UHGOPMAIIHIO 0 COJEPKaHUK HEKOTOPBIX MakpoaemeHToB (K, Ca, Ti, Mn, Fe) B 3071¢ yris.

Hccnedosanue svinonneno 3a cuem epauma Poccutickoeo nayunozo ¢gponoa Ne 25-77-
30006 ¢ wucnonvzosanuem obopyoosanusi Llenmpos  KONIEKMUBHO20 — NOb30BAHUSL
«leoounamuxka u eeoxponorocusy H3K CO PAH u «H30monHo-eeoxumuyeckux
uccnedosanuiy UI'X CO PAH.

Jlureparypa
1. Peenko A.I'., [1amkoBa I'.B. [lpumenenne peHTreHO(ITYOPECIIEHTHOTO METO/Ia aHAIHM3a
JUTSL KCCTIeIOBAHUS cocTaBa yriisl v 3076l AHanuTtuka. 2022. T. 12, Ne 6. C. 410-419.
2. Anos H.B., lllapanog I1.}O. CoBmecTHOE ompejiesieHre 3JICMEHTHOTO COCTaBa U 30JIbHOCTH
YTOJIBHBIX MaTepUajIOB METOJOM PEHTTEHO(IIyOPECIICHTHOTO aHalu3a C IMOJIHBIM BHEUTHUM
otpaxxenueM. JKypran ananutudeckoi xumun. 2015. T. 70. Ne 12. C. 1288-1296.
3. Chuparina E.V., Chubarov V.M., Paradina L.Ph. A comparative determination of major
components in coal power plant wastes by wavelength dispersive X-ray fluorescence using
pellet and fused bead specimens. Applied Radiation and Isotopes. 2019. V. 152. P. 162-167.
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KOHTPOJIb HE®TEINPOAYKTOB B IECYHAHBIX CYTI'JIMHUCTBIX ITIOYBAX
3ATIAJTHOM CUBUPU METOJIOM UK-CIIEKTPOCKOITUH
Ilempoesa 10.10., @appaxoea I.P., /lypacun A.B., Uyooea E.C.,
Tanwvikosa H.I'., Cymopmun O.C.
Cypeymcxuii 20cyoapcmeeHublil YyHugepcumen,
Hnemumym ecmecmeennwix u mexrnuyeckux Hayk, Cypeym, Poccus
E-mail: petrova_juju@surgu.ru

MOHUTOPHHT 3arpsi3HEHHUS OYB HE(PTENPOAYKTAMH — BayKHAsl 3a/1a4a HKOJIOTHIECKOTO
KOHTpOJIsl B He(hTeo0bIBatOIMX peruonax 3anaanoi Cubupu, rie BbICOKas aHTPONMOTeHHAas
HArpy3ka IPUBOJUT K ACTPANaIlluU MMOYB U PUCKY 3arps3HEHHS TPYHTOBBIX BoJ. [Ipobiema
OCOOCHHO aKTyallbHa JUIsl TIECUAHBIX CYIJIIMHHUCTBIX IOYB C HHU3KOH CIOCOOHOCTBIO K
CaMOOYHINEHHIO. B cBsI3M ¢ 3THM pa3zpaboTka 3P PeKTUBHBIX METOIOB aHAJIN3a U MOHUTOPHHTA
HEe(TENPOAYKTOB B TOUBAX CTAHOBUTCS BaXKHBIM HHCTPYMEHTOM JIJISl OLIEHKH SKOJIOTHYECKOTO
COCTOSTHUSI TCPPUTOPHI U IPUHSITHS CBOEBPEMEHHBIX MEp 110 MX BOCCTAHOBJICHHIO.

Cpeau  mpuMEHsSeMBIX  METOqOB  aHanu3a  Boigensercs  MK-cmekTpockomus,
NpEJCTaBJICHHAS JIByMsS METOAMKAMHU: OKCTPAKIHUS YETHIPEXXJIOPUCTBIM YIIIEPOIOM C
u3MepeHreM ontudeckod rmirotHoct (Pl 52.18.575-96) m BHK-cnekrpockomus ¢
perucTpanueil cuekTpoB otpaxenus B aumanaszone 800-2400 um (I'OCT P 54039-2010).
[TepBast MeTOAMKA IIPOCTa U OXBATHIBAET INMHPOKUI JHANa30H KOHIeHTpalwii (25-950 ppm),
HO TpeOyeT TOKCHYHBIX pPEareHTOB M WMEET BBICOKYIO IMOTPEHIIHOCTh. BTOpas merommka
OTIINYAETCS HKCIPECCHOCTHIO, OE30MAaCHOCTHIO M BBICOKOW TOYHOCTBIO (TMOTPEIIHOCTH 10 1.2
%), 0THAaKO TpeOyeT TOPOrOCTOSAIIETO 000PYIOBaHHS U IPEABAPUTEILHON TPATyHPOBKU. DTH
OTpaHUYEHUS MMOJUYEPKUBAIOT HEOOXOJMMOCTh pa3pabOTKU HOBBIX MOAX010B. OJHIM U3 TaKUX
MIOJIXO/IOB SIBIISIETCS. METOJI TOOABOK, KOTOPBIN TO3BOJISIET UCKIIOUUTH BIMSHUE MATPUYHBIX
3¢ (heKToB U MUHHUMH3UPOBATH HCIONb30BaHKUE cTaHAapToB. Jns 3amamnoit Cubupm, c eé
VHUKaJIbHBIMA TIOYBEHHBIMH YCJIOBHUSIMH, TaKas METOJIHWKA OCOOCHHO aKTyajbHa, TaK Kak
MOBBIIIAET TOYHOCTh AaHalli3a W YOPOIIAeT MPOIEeAypy H3MEPEeHUH, YTO BaXKHO JUIS
3¢ (PEKTHBHOIO MOHUTOPHUHTA 3arpsi3HEHUS B He(pTera30100bIBAIOIINX PETUOHAX.

OO0BbeKkTOM HccneAoBaHus ObUTH 00pa3Ibl KUCIBIX MOYB HILTIOBUATBHO-KEIE3UCTHIX U
WILTIOBUAIEHO-MAJIOTyMYCOBBIX TI0/130JI0B, c(OpMHPOBAHHBIX Ha TecyaHou
nouBooOpa3yrolel mopoje (moBepxHocTHbIN cnoii 20—30 cm). O6pasiibl moussl (~200 r) 661TH
3arpsizHeHbl HedThro: 25, 50 um 100 r/kr. Yepez 72 u obOpasubl skctparupoBanu CCls B
COOTHOIIEHUHM T04YBa : HKcTpareHT — 1:9, mocie wero peructpupoBain HK-crniekrpsi
TIPOIyCKaHHs SKCTPAKTOB B KIOBETE TONMMIUHOM 1 MM B muanazone 4000400 cmL,

Hcnonp3ys meTon 100aBOK, B MccaeayeMoM oOpasiie modBsl onpeaenunu 5.0 = 1.6 u 5.0
+ 2.7 r/kr HII (n=5, P=0.95) ipu 2856 1 2927 cm™! coorBeTcTBenHO. [TapaienbHbBIM METOIOM
UK-cnextpomerpun (ITHIA @ 14.1:2:4.273-2012) Obuto naitneno 3.3 + 0.8 r/kr HII (n=3,
P=0.95). Ucnonw3ys kpurepuii CThlo/IeHTa, TOKA3alH, YTO CUCTEMATUUYECKasl MOTPEITHOCTh
METOJMKH C HCIIOJF30BAaHUEM METOAa 00aBOK OTCYTCTBYET, CIIEJOBATEIbHO, €€ MOYKHO
UCIIOJIb30BAaTh JUISl ONpeieieHus: HepTenpoaykToB B mouyBax. OHaKo, €e BOCIIPOU3BOAUMOCTD
10 CPaBHEHHUIO C MApaJUICIHbHONH METOAMKOW HWKE, UTO, TIO-BUAMMOMY, BHI3BAaHO BIUSHHEM
MaTpPHUIIBIL.

B pabore Taxke OBUIO W3YyYEeHO BIHMSHHE MEHEe TOKCHYHBIX JKCTPareHTOB
(IuMeTHNICYyNb(OKCHI:BOZA) HA CTEMEHb W3BJICYEHHS M  TOYHOCTh  OMpPEIEICHUS
He(TEenpOaYKTOB B TOYBAX.

Paboma  evinonnena  npu  nodoepycke PH®  (epamm  Ne  24-14-20030,
https://rscf.ru/project/24-14-20030/) u IIpasumenvcmea Xanmol-Mancuiicko2o asmoHoMHO20
oxpyea — FOepul (npoexm Ne 2023-227-08, npuxaz om 20.06.2023 Ne 10-11-1534).
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OIMPEJAEJEHUE METUWITUJAPASUHA U HECUMMETPUYHOI'O
JUMETUWITUAPA3ZUHA B IECYHAHBIX ITIOYBAX METOAOM
TEPMOJECOPBIIMOHHOM I'A30BOH XPOMATO-MACC-CIHEKTPOMETPUHA
Ilonoeé M.C., Kocsakoe /I.C., Yavanoeckuii H.B.

Jlabopamopus sxoanarumuyeckux ucciedosanutl, L{enmp KoaieKkmueHo20 Noab306aHUs
HayuHvim 00opyoosanuem «Apxkmuxay, Cegepruiil (Apkmuueckuii) ghpedepanvhwiii
yHusepcumem umeru M.B. Jlomonocosa Ha6. Cesepnoii /[eunsi, 0. 17, 163002, .
Apxaneenvck, Poccus.

E-mail: markiz.popov@yandex.ru

Pa3BuTHe pakeTHO-KOCMUYECKOW IESITENBHOCTH M YBEIMYEHUE YHCIA MyCKOB PaKeT
KaX/Iblii TO/ BBI3BIBAET HEOOXOIMMOCTh TIIATEIBHOTO KOHTPOJS COJEpKaHUsS TOKCHYHBIX
KOMIIOHEHTOB PAaKETHOI'O TOIUIMBAa B OOBEKTax OKpyskarouedl cpensl. HecummerpuuHblil
mumerwiryapasud  (HAMI) u oauH u3 mepBbIX MPOAYKTOB €ro TpaHchopMaluu
metwirgapasud (MI'), KOTOpbI Tak K€ HCIIOJIb3YETCS B KaueCTBE TOIUIMBA B HEKOTOPBIX
pPaKeTO-HOCUTENSIX, HEOOXOJUMO JAETEKTUPOBaTh B IEPBYIO OYEpeIb IPU HKOJOTHYECKOM
MOHUTOPHUHIE PAalOHOB ITaJICHUI MEPBBIX CTYNEHEH, IIPU yTEYKax TOIUIMBA WM aBAPUNHBIX
3aIlyCKax.

[Togxonpl, mpuMeHseMbIe ISl JACTEKTUPOBAHMS JaHHBIX COCIMHEHHWH, 00JIagaroT
TaKUMU HeJI0CTaTKaMH Kak OoJblasi IpOJIOJKUTEIHOCTb, TPYA0EMKOCTh, CTOUMOCTb, HU3Kasl
YyBCTBUTEJIBHOCTh U HEOOXOJUMOCTh JepuBaTh3alMM. B cBs3u c 3TuM, HEe TepseT
AaKTyaJIbHOCTH TIOMCK aJbTEPHAaTUBHBIX IOAXONOB. B KauecTBe Takoro mnoaxoga MOXKET
BBICTYIIaTh TEPMOECOPOLIMOHHAS T'a30Basi XpOMATO-MacC-CIEKTPOMETPHUSI C IIPEIBAPUTEIILHOMN
JepuBaTH3alMed in  situ, KOTOpass TO3BOJISET HaAE&KHO JETEKTUPOBATh T'UAPA3OHBI,
o0Opa3oBaHHbIE B pe3yJIbTaTe JepUBATHU3AINH, YCTONUYMBBIE B YCIOBHIX TEPMOAECOPOLIUH.

Pa3paboran moaxon k ompenenenuto HAMIT u MI' B obOpasuax mecyaHoil MOYBBI
METOJIOM TE€PMOJECOPOLIMOHHON ra30BOM XpomaTo-Macc-crieKTpomMeTpuu. KonndecTBeHHbIN
aHaJu3 MpPOBOAWICA B pEKUME MOHUTOPUHIa BBIOPAHHBIX HOHOB C MCIIOJIb30BaHHEM
NEeHTaHaJlsl B KaUeCTBE areHTa JiepuBaTU3aluy in situ. Belan vccnenoBaHbl Takue KIIIOUEBbIE
napamMeTphl, Kak TeMIleparypa U BpeMs TepMOAecopOlMH, a Takxke J00aBIeHHE pa3IUYHbIX
peareHToB B TIOYBY JJs YJIy4YlIeHHWs W3BJICUEHHUSA. bbUIM ONTHUMU3UPOBAHBI yCIOBUS
JiepuBaTH3alMy in situ. [Ipy onTUMaNbHBIX YCIOBHSIX JIMHEHHBIHN Hana3oH METo1a COCTaBIsI
0,04-500 mr/kr. IIpenen ooHapyxenus (LOD, S/N=3) cocrapinsin 0,012-0,015 mr/kr. TToxxon
ucnonb3oBajics g oOHapyxkeHuss MI' u HIIMI' B peanbHbIX 00pa3iax MouBbl ¢ U3BECTHOU
HayaJpbHOW KoHUeHTpauueld. CreneHp wu3BiIedeHuss cocrasuna ot 74% po 98% c
OTHOCHUTEJIbHBIM CTaHJAPTHBIM OTKJIOHEeHUEM < 20% mpu pa3iMyHbIX YPOBHIX KOHIEHTPALUU
ot 0,5 mr kr-* 710 250 mr krt. TTo cpaBHEHHIO C CYIIECTBYIOIMMH METOAMH STOT METOJl UMEET
Oonee HM3KMH WJIM AQHAJIOTWYHBIA TMpened oOOHapyKeHHs U o0jajaeT TaKUMHU
IpeuMyIecTBaMi, KakK IPOCTOTa, OBICTPOTA, SKOJOTHYHOCTb, HEOOJIBIIOE KOJIUYECTBO
omacHoro o0pasiia, TpedyeMoro Il aHaIn3a.

Paboma evinonnena npu gurancosoii noddepocke Munucmepcmea 006pazo8anus u
nayku P® (npoexm 2oczaoanus FSRU-2024-0003).
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ONMPEJAEJEHUE XUPAJIBHBIX ®PAPMAIEBTUYECKUX IMPEITAPATOB B
BOJAHBIX CPEJAX METOJOM B27KX HA COPBEHTAX C PEMOMUIINHOM
Ilpocynuyoea /I.C., Bypues b.C., Ananvesa H.A.

Mocrkoesckuii eocyoapcmeennwiii yHusepcumem umenu M.B. Jlomonocosa,
xumuueckuu gpaxyromem, Mockea, Poccus
E-mail: inhusoria6@yandex.ru

BaxxHocTb cTepeoXuMuu JiIsi METUIIUHCKON XUMHUU U (papMaKoJIOruu o0Ienpu3HaHHa, a
pa3HOe  IOBEACHHME  HHAHTHOMEPOB  IIOJHOCTHIO  JTOKYMEHTHPOBAHO. MHorue
dapmalieBTUYECKUE 3arpsi3HUTENIM SBISAIOTCA XUPAJTbHBIMH, TO €CTh CYIIECTBYIOT B
OKpYyXaromiei cpene auO0 B BUIE OJHOTO SHAHTHOMEpa, JMOO B BHUAE CMECEl JBYX
SHAHTUOMEPOB. DHAHTHOMEPHI OOJIAJJAIOT OAMHAKOBBIMH (U3UYECKUMU M XUMHUYECKHUMHU
CBOWCTBAaMH, OJHAKO W3-3a pa3HUIBl B MPOCTPAHCTBEHHBIX KOHQUTYpalus OHHU
B3aMMOJICHCTBYIOT TO-pa3HOMY C (epMEHTaMU, pelenTopamMu WM JPYTHMMH XHPATbHBIMU
MOJIEKYJIaMH, YTO IPUBOJUT K pa3IM4YHbIM OMOJIOrMYECKUM peakiusM. B pesynbTare mpouecc
Ouojerpagalid ¥  SKOTOKCUYHOCTh YacTO  SIBJSIOTCS  DHAHTHUOCENEKTHBHBIMH. B
UCCJIEJOBAHMUSIX SKOTOKCMYHOCTH JHAHTUOMEPHBIE Mapbl OOBIYHO paccMaTPUBAIOTCS Kak
eMHOE COEMHEHUE, a He KaK MHAMBUyallbHbIe, HO UX HeraTuBHbIE A(h(PEKTH HA IKOJIOTUIO
MOryT ObITh paznuuHbiMH [1]. CymiecTByeT JHIIb OTPAaHWYCHHOE YHCIO XHPATbHBIX
AHAJTUTUYECKUX METO0B, MO3BOJISIIOIUX TOYHO U3MEPUTh S3HaHTHOMEPHYIO (ppakuuto (OD) B
HKOJIOTMUYECKUX MaTPHULIaX, OLEHUB pa3Inydus B pouecce ouoaerpanauuu. OQuH U3 HUX — 3TO
KUJKOCTHAs Xpomarorpadus ¢ IpUMEHEHUEM XUPAIbHBIX HEMOIBIKHBIX (a3.

[-brokaTopsl — Ba)KHBIE XHpPAIbHBIEC (hapMalleBTHUECKUE MPenapaThl, 0OHAPYKEHHBIE B
KayecTBE MMKpO3arpsi3HUTENIeH B BOJaX OKpY’Karolled cpeibl B pe3yibTaTe HEMNOJIHOIO
yIaJICeHUsl TPH OYMCTKE CTOYHBIX BOJA. [IOCKOJBKY OHHU TPOSBISIFOT SHAHTHOCEIECKTUBHYIO
TOKCHUYHOCTh, HEOOXOJUMO BKJIIOYATh XUPATbHYIO HHPOPMALIMIO B OLIEHKY UX YKOJIOTMYECKOTO
pucka.

B pabote ornieHMBaIM BO3MOXKHOCTh PUMEHEHUS ABYX HOBBIX XMPAJIbHBIX COPOEHTOB ¢
0TEYECTBEHHBIM MaKPOIUKIHYECKIM aHTHOHMOTHKOM SPEMOMUIIMHOM JUTs otipeneneHus DO [3-
0JI0KaTOPOB U JPYTUX XUPATBHBIX (papMalleBTUUECKHUX MIPENapaToB B BOAHBIX CpejaX METOJOM
BOXX. Jlna n3BrieueHus aHAIUTOB U3 BOJHOM CPEJIbl TPUMEHSITH TBEPA0(Pa3HYIO IKCTPAKIIHIO
C pa3IMYHBIMU ITIOEHTAMHU.

Tabauna 1. XapakTepuCcTUKU XHPATbHBIX KOJOHOK.

Komnonka C0p6eHT Jmaa Paszmep N, Tt/m
JACTHI]
1[2] Cunmkareb-3peMOMUITIH 250 5 MKM 10000
2[3] TToTMCTUPOJI-AUBUHUIOCH30JI -3PEMOMULIMH 100 5 MKM 8000

Buipaosicaem 6a1acooaprocmo 3a npedocmasnennulii copoenm 0.x.H. Cmaposeposy C.M.

(340 «buoXumMax CT», Mockea, Poccus).
Jlureparypa

1. Ribeiro A. R., Castro P. M. L., Tiritan M. E. Chiral pharmaceuticals in the environment //
Environmental Chemistry Letters. 2012. Vol. 10. P. 239-253.
2. Kuznetsov M. A., Staroverov S. M., Sarvin N., Puzankov R., Nesterenko P. N.
Enantioseparation of -Blockers Using Silica-Immobilised Eremomycin Derivatives as Chiral
Stationary Phases in HPLC // Symmetry. 2023. Vol. 15. Ne. 2. P. 373.
3. Chikurova N. Y., Prosuntsova D. S., Stavrianidi A. N., Staroverov S. M., Ananieva I. A,
Smolenkov A. D., Chernobrovkina A. V. Novel Mixed-Mode Adsorbents for HPLC Based on
Different Substrates Modified with Eremomycin // J Anal Chem. 2023. Vol. 78. Ne. 5. P. 592-
604.
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O MUTPAIIMHM PTYTH B IUIIEBOM ITEIMNOYKE BOJHBIX OBBEKTOB
Poesa H.H., Axoenwk P.O., Ilempoeckuii H.A.
Poccutickuti buomexnonozuuecxkuu ynusepcumem (POCBHOTEX),
Mockea, Poccus
E-mail: roeva@mgupp.ru

PtyTh siBIIsIeTCS OTHUM 13 HanboJIee TOKCUYHBIX JIEMEHTOB. PaznudHbIe €€ XuMudecKue
(GhopMBI OKa3bIBAIOT CBOECOOpa3HOE CHEeNU(pUUECKOe BIUSHHE HA JKUBBIC OPTaHU3MBI, YTO B
CBOIO OUepelb MpEeIompeeNiseT HEO0OXOMUMOCTh H3YYCHHs TMOBEACHHS (OpPM JTaHHOTO
TOKCHKAHTa B Ka)KIOM 3BEHE ITHILEBON IIEITOYKH.

B nmanHOil paboTe MpoOBENCHO HCCIEAOBAHWE TOJBIKHBIX (OPM PTYTH B IHUIIEBOM
[ENOYKEe, COCTOAIICH U3 CIEAYIOIINUX 3BEHBEB: JTOHHBIC OTIOXKEHUS — BOJAOPOCIH — MHUIUU,
MOCKOJIbKY UMEHHO 3TH (DOPMBI SBJISIOTCS TIOKA3aTeIeM MUTPAIMOHHON CIIOCOOHOCTH 3TOTO
9JIEMEHTa W3 JOHHBIX OTJIOKEHHWHW B BOJIHBIE IIOTOKH, T.C. IIOKA3aTeJIeM BTOPHUYHOTO
3arpsi3HEHUS JTF000M BOJTHON IKOCUCTEMBI.

HccnenoBanus mokKasalid, 4YTO TMOABUXKHBIE (OPMBI PTYTH MPEICTABICHBI €€
OpPraHOKOMIIJIEKCHBIMU COEAMHEHUSIMH, COJEPKaHUE KOTOPBIX B BOJOPOCIAX COCTABISET 10
50%, a B Mugusax — okosio 20%.

B 1OHHBIX OTIOXXEHHSIX OTMEUEHO MpeoOdJialaHue B3BEUICHHBIX (OPM PTYTH, BKIIAJ
koTopbix cocraiisgeT 40-80%. CoaepkaHne caMmbIX TOKCUYHBIX aJKUIPTYTHBIX COCJUHEHUN B
JOHHBIX OTJIOKEHHUSX OKA3aJI0Ch He3HAYMTEIbHBIM (He Oosee 0,8% oT olbmiero conepx anus
pPTYTH), a B BOJOPOCIAX M MHAMUSIX Oojee CyIIeCTBEHHBIM M cocTaBuio 42% u 56%
COOTBETCTBEHHO, MPUUEM COACP)KAHUE ATKIJIPTYTH B MAHIUPE MUUHU B 2-3 pa3a MPeBHIIIATIO0
€€ coliepKaHUE B MEJIKUX TKaHIX MUIUU.

VYcraHOBIIEHO, UTO BKJIAJ OPraHUYECKUX COCAMHEHUN PTYTH B PA3JIMYHBIX 3BEHBSIX
MUIIEBON IIETIOYKH 3aBHCUT OT XUMHUYECKOH (POpPMBI PTYTH, COCTaBa AOHHBIX OTJIOKEHHUN U
paccTosiHUA OT UCTOYHHUKA 3arpsA3HEHNs, a B )KUBBIX OpraHu3Max — OT BUJa OpTraHa.

B kauectBe 6a30BOro MeTroja aHaiM3a MPUMEHSIICS METOJ OeclIaMeHHOW aTOMHOU
abcopOruu.
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OINPEAEJEHHUE JIEMEHTOOPITAHUYECKHUX NIECTUIIX/I0B B IIOYBAX
YPBAHU3UPOBAHHBIX TEPPUTOPUIL POCCUU
Poeea H.H., Konvyoea E.I'., Kynuxoea H.E., Yepnooposuna A.I.,
Mypaues E.b., Opaoeckuii P.A.
Poccuiickuii buomexnonoeuueckuii ynusepcumem (POCHSUOTEX),
Mockea, Poccus
E-mail: roeva@mgupp.ru

DJIEMEHTOOPTaHWYECKUE TECTUIUbI JOCTAaTOYHO IIMPOKO MPUMEHSIIOTCS B KaueCTBE
ououunaoB. K uncny Takux coOeIMHEHUN OTHOCATCS COEIMHEHUs TPUOYTHIIONOBA, TAKHE KaK
tpubytunonosoanerar (TBOA), tpubytunonooxiopun (TBOX), TpuOyTHIONIOBOHHTpAT
(TBOH) u np. IIpenenbHo nomycTUMasi KOHIIEHTPALUS ATHX COSAMHEHUI B IOYBAX COCTABIISIET
1-2 mr/kr.

C ToukM 3peHUs AHATTUTHYECKOTO KOHTPOJISL COJEPKAHUS COSAMHEHUI TpUOYTHUIIONIOBA B
[IOYBax 3Ta 3ajiada sBJISIETCA JIOCTATOYHO CJIOXHOW, IOCKOJIBKY 3TH COEIMHEHUS ILI0XO
pacTBOPUMBI B BOJIE, @ B M30BITOYHBIX KOHIIEHTPALMSIX JOCTATOYHO TOKCHYHA, OCOOEHHO
TpuOyTHII0510B0 (TBTO), MpoyHO CBsI3aHBI C MOYBEHHO-TIOIJIOMIAIOIIUM KOMILIEKCOM, BBUAY
4ero TpyJaHO dKcTparupyrorces. [loaTromy onpenenenue coequHeHUE TpHOYTHIIONOBA B TOYBAX
ABJISIETCS] AKTyaJIbHOW 3a/1a4eH.

Llenbto maHHOW pabOTHI SABISJIOCH ONpeAeTeHIEe COSTUHEHUI TPUOYTHIIONOBA B TIOYBAX
Mockosckoii, Kamysxckoit u Tynbckoii odnacTeid.

OnTUMHU3UPOBAHbBI YCIOBUS MPOO0OTOOpa M MPOOOMOATOTOBKH MOYBEHHBIX O0OPAa3IoB
JUISL OLIPEJIEJIEHNS B HUX COEAMHEHUN TpUOYTUIIOJIOBA.

W3BreyeHrne coequHEHU TpHOYTHIIONOBA M3 TOYB OCYIIECTBIISIN H30IMPONAHOIOM
(cootHomenne mouBa:pactBop 1:10). s kadecTBeHHOW HACHTH(UKAIMK COCIUHEHUMA
TpuOyTHIIONOBa OBLT MCIOIB30BAaH METOJ TOHKOCIOWHOW Xpomarorpaduu Ha TUIAaCTUHKAX
«Cunydomn». B xauecTBe 31I0€HTOB UCIOIB30BAIM CMECH PACTBOPUTENCH: OyTaHOJI-ITaHOII-
YKCyCHasl KHCJIOTa W TeNTaH-alleTOH B OOBEMHBIX cooTHomeHusx 5:5:1 u 20:20
COOTBETCTBEHHO. B kauecTBe 0a30BOro KOJIMYECTBEHHOI'O METO/1a aHAJIN3a IPUMEHSIICS METOA
ra30-KuAKOCTHOI XpoMatorpaduu ¢ JETEKTOPOM T10 3aXBaTy NIEKTPOHOB. JlaHHBIN METOT OBLT
HaMU BBIOpaH, MOTOMY YTO IO CPaBHEHUIO C JIPYTUMU METOJIAMHU, MPUMEHSIEMBIMH IS
AQHAIUTUYECKOTO  KOHTPOJISI  COJEp)KaHUA COCOUHEHHH TpuOyTWIoNoBa B  TOYBaxX
(97EKTPOXUMHUYECKUX, (OTOKOJIOPUMETPUYECKOIO MeToja ¢  INpuMeHeHueMm  3,5,7-
TpruoKcuPeHUI(HIyopoHa U TUTH30HA) SIBIsSeTCS Ooyiee YyBCTBUTEIBHBIM, DKCIPECCHBIM U
TOYHBIM.

AHaIM3 COeTUHEHWH TPUOYTHIIONOBA TTPOBOAWIN Ha xpomartorpade mapku GC-2010
plus. OnpeneneHsl oNTUMANbHBIE YCIOBUS XpoMaTorpadupoBaHus: NemMmepaTypa TepMocTara
—450 °C; mnana3on gainenuii — 0-970 klla; pacxo ra3a-HocuTels yepe3 uHxekTop — 0-1200
mir/MuH. Cuctema oOpaTHOW MPOIYBKH, UMEIOIIAsACS B XpoMaTorpade, Mmo3BoaseT U3MEHSITh
HaIpaBJIeHUE MOTOKA Ta3a-HOCUTENS C LIETbI0 yAaJeHUs] U3 KOJIOHKU BEIIECTB, OCTAIOIIUXCS
MOCJI€ JETEKTUPOBAHUS 1IEJIEBBIX KOMIIOHEHTOB.

ITouBeHHBI MOHHUTOPHUHI ToKa3zal, 4ro coxepxkanue ThbOA, TbOX, TBOH, TBTO B
nouBax Tynbckoi obnactu cocraBuno 2,8; 3.4; 4,2 u 4,8 MI/KI COOTBETCTBEHHO, 4YTO
MPEBBINIATIO UX TPEAETbHO OMyCTHMbIC KOHIICHTpaluH; B mouBax Kamyxckoi oOmactu
COJIepKaHUE BEILECTB HAXOAWIOCh IMpakThuuecku Ha ypoBHe ux IIJIK u cocraBuio
cootBercTBeHHO 1,8; 1,5; 1,9 mr/kr, 3a ucknmrouenuem ThTO, mins koroporo Obliia OTMEUEHA
BBICOKasi KoHIeHTpanws (3,5 mr/kr); B mouBax MockoBckoil obnactu conepxkanue TBOA,
TBOX, TBOH u TBTO naxoaunock Ha ypoBHe ux [1/IK u coctaBuino coorBerctBenHo 0,8; 1,1;
1,4 u 1,8 mr/kr.
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ONMPEAEJEHUE BUOJIOI'NYECKHU JOCTYIIHbBIX ®OPM TAKEJbIX
METAJIJIOB B IIOUBAX B PAMOHE BO3JIEMCTBHSI KAPABAIIICKOI'O
MEJEINVIABUJIBHOI'O 3ABOJIA
Caeonuna E.1O., Ko3noe A.3., Mapromuna T.A.

DedepanvHoe cocydapcmeeHnoe 0100xicemuoe yupexcoenue nayku Opoena Jlenuna u Opoena
Oxmsbpsckoti Pesonroyuu Uncmumym ceoxumuu u anarumuyeckou xumuu um. B. 1.
Bepnaockoeo Poccuiickou akademuu Hayk, Poccus, 119991, . Mocksa, yn. Kocwieuna, 0.19.
E-mail: savoninae@mail.ru

Beinenenue pa3nuuHbiX (OpM HaXOXKICHHS 3JIEMEHTOB M3 O0BEKTOB OKpPY KAOLIEH
cpedpl, B TOM YHUCIE W3 TOYB, MPEJCTABISET OONBIIONW HHTEpEC Ui HCCIelIoBaTeleH,
paboTtarouux B 00JAaCTH 3KOJIOTMU. DTO CBSI3aHO C TEM, YTO NOTEHIMAJIbHAs OMNACHOCTb
3arpsi3HEHUs A1 OMOTHI HANPSAMYIO 3aBUCUT OT HAJIMYMS U KOHLIEHTPALMH MOABM)KHBIX U
OMOJIOTHYECKH JIOCTYNHBIX ()OPM 3IIEMEHTOB, 4YTO, B CBOIO OYE€pe]b, CBS3aHO C HX
XUMHYECKUMH (OpMaMu M THIIOM CBSI3W ¢ Marpuieid mousbl. /s ¢pakimmonupoBaHus
Pas3JIMYHbIX O MOABUKHOCTH (YOPM 3JIEMEHTOB IPUMEHSIOT METOAUKH IIOCIIEJ0BATEIILHOTO
OKCTparupoBanusi (Win (paKIHMOHHUPOBAHUS), TIO3BOJIIONINE TOIYYHTh WH(POPMAIHIO O
(GU3UKO-XMMUYECKON TOABMKHOCTH M IOTEHIMAJIbHONH OHOJIOTHYECKOM JOCTYIHOCTH
9JIEMEHTOB. VIcronb30BaHNE CEJEKTHBHBIX OKCTPAreHTOB MpH  (PpaKIMOHWPOBAHUH
HalpaBJIeHO Ha UMHUTALMIO IPUPOIHBIX YCIOBUM, IPU KOTOPBIX MOT'YT «BBICBOOOKIATHCSDY
METaJIJIbl, CBI3aHHBIE C OIPECIIEHHBIMI KOMIIOHEHTAMH I10YB.

[lenpto uccnenoBaHMsl  ABISUIOCH — ONpEACICHHE COJACpXKaHUA OMOJOTMYECKH
JOCTYIHBIX ()OPM HAXOXKJICHHS TSHKEJBIX METAUIOB B Mo4Bax B paiione Kapabamickoro
MmenermnaBuiabHoro komo6unara (KMK) ¢ 1enpio OLeHKH MX 3KOJIOTMYECKOI'O COCTOSTHHMSL.
[Toutu 30 ner Hazan (Ilpukas Munnpupos! ot 25 utonsa 1996 rona Ne 299) ropoxn Kapabarnn
U IIpUJIeTaroIye TePPUTOPUH ObUTH OXapaKTEePU30BaHbl KaK 30HA KOJIOTHYECKOT0 OEICTBUS
u3-3a Bo3aeiicteust KMK Ha okpyskatomryio cpeny. K Hacrosmemy BpeMeHHn KOMOUHAT 1O
nepepadoTKe MeIu MOJIEPHU3UPOBAH, YCTAHOBJIEHBl COBPEMEHHBIE CUCTEMbI OYHMCTKU
BbIOPOCOB, PEKYJIbTUBUPYIOTCS 1IIJIaMbl B IINIAKOOTBAJIaX ¥ XBocToxpaHwinax. [losBunach
TEH/ICHIMS K YIYYLIEHHUIO HKOJIOTUYECKON 00CTaHOBKH.

B xo7e mpoBeieHHBIX UCCIIeIOBAHMIA onpeesieHo BaoBoe conepxkanue Cu, Co, Cr,
Pb, Zn u npyrux 31eMeHTOB B 00pa3iax MpHIOBEPXHOCTHHIX (5-10 ¢M) U rIyOMHHBIX (10
25 cm) mouB, oToOpaHHbIX Ha paccrosHuM 1-10 kM or komOunarta. ConepikaHue
NPAaKTUYECKH BCEX OMNpEAETseMbIX 3JIEMEHTOB BO BCeX OOpa3lax MOYB B COTHU pa3
npesbiaet 3HaueHus 111K mo I'H 2.1.7.2041-06 «IIpenenpHo nonmycTuMble KOHLEHTPALUU
(ITIK) xumuyeckux BemiecTB B mouBe». [y Oonee neTanbHON OLEHKH 3KOJIOTHYECKOIrO
COCTOSIHUSI UCCIIEyeMOU TEPPUTOPUU U3 HauboJjiee 3arpsi3HEHHbIX 00pa3IoB MOYB ObUIN
BBIZICICHBl OOMEHHAsI/BOJIOPACTBOpUMAs M KHCIOTOpacTBOpuMas (OPMBI DJIEMEHTOB,
ABJISIOIIMECS Haubojiee OMACHBIMU JJIsi OKpY’Kaloled cpeibl. OTH Tak Ha3blBaeMble
MOJABUKHBIE (JIETKOJOCTYIIHBIE C TOYKH 3pEHUs OMOMOCTYMHOCTH) (OPMBI DJIEMEHTOB
BKJIIOYAIOT B OCHOBHOM HecTelUu(UIecku afacopOMpOBaHHbIE KATHOHBI, TO €CTh TY 4aCTh
OOMEHHBIX KaTHOHOB, KOTOpas yJAep>KUBaeTCs MOYBON HauMeHee mpouHo. M3BieueHue
yKa3aHHBIX (OPM DJIEMEHTOB BBHIMOJIHEHO B IPOTOYHOM pEXKHUME C TNPUMEHEHUEM
MUKpPOKOJIOHOK. BpllienaunBanue B MPOTOYHOM pEXKHMME IO3BOJISIET MOJIYYUTh OoJee
KOPPEKTHBIE JJAHHBIE TI0 COAECP)KaHUIO PA3IMYHBIX (DOPM TSKEIBIX METAJIJIOB B IOYBAX, YEM
B CJIy4ae CTaTMYECKOr0 HKCTPAarupoOBaHus, TaK KaKk BCE MPUPOIHBIE IPOLIECCHl JUHAMUYHBI.
B kauecTBe BBINIEIAUMBAIOIINX PEAr€HTOB MCIOJIb30BaHbl pacTBopbl: 0,05 M HuTpar
kanbus 1 0,43 M ykcycHas KUCIIOTa.

Paboma evinonnena 3a cuem cpedcme 06100xcemnoco unancupoganus ' EOXU PAH.
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OIIPEJIEJIEHUE JIETYYUX COEIUHEHU, ®OPMUPYIOINX
HENPUSITHBIN 3ATTAX CTOUHBIX BOJI PBIBOXO3SIMICTBEHHBIX
PEJANPUSATUIA
Coxonosa Jl. H., I'ayantok A b., /lunuenxo E. B., Xymopnaa U. IO.
Hanenesocmounsiii hedepanvhwiii ynugepcumem, Braousocmoxk, Poccust
E-mail: sokolova.li@.dvfu.ru

3a nmocJeIHUE HECKOIBbKO JECATUIICTUIN 3arpsA3HEHUE OKPYXKAIOLIEH Cpebl B TOM YHCIIE
CTOYHBIMH BOJIaMH BCE Yallle CTAHOBUTCS PEHIAIONUM (PaKTOPOM, BIUSIOIIMM Ha KaueCTBO
YKU3HU M COCTOSIHUE 3710pOBbsI HacesneHus. OTHUM U3 HETraTUBHBIX ()aKTOPOB B CTOYHBIX BOJIAX
ABJIIETCS HAJWYME HENPUITHOIO 3amaxa, KOTOPbIM MCXOAWUT OT JIETyYHUX COEIUHEHMH,
NONaJAaloUIMX B BO3AyX IMYTEM HCHApEHUs, IepedaeTcsi BETPOM Jajbll€ M 3arpsi3HseT
Osn3nexaliue paloHbl. 3arpsi3HEHUE BO3AYIIHOW Cpeibl U BOJbI CUUTAETCS OCHOBHOM
OpUYMHON 3a00JIeBaHMN, TaKUX KaK CepJACYHO-COCYyAMCTas AUCPYHKIMSA, BOCHAICHUE,
pecriiparopHbie HHQEKIUU U PaK, KOTOPHIE €KETrOJHO YHOCAT MWJUTMOHBI JKU3HEH BO BCEM
Mupe. B cTOUHBIX BOJax MPUCYTCTBYET Pa3HOOOpa3HbIN HaOOp COCAMHEHUN, OTBETCTBEHHBIX
3a 3amax, BBLACISIEMBIX MPH OENKOBOH MOpyYe BOJHBIX OPraHU3MOB, ()EPMEHTATHBHOTO W HE
(hepMEHTATUBHOT'O OKHMCIICHUS JIUITUI0B THAPOOHOHTOB [1,2].

[lenbto naHHOM pabOTHI ABJISIIOCH MCCIEA0BAHUE JIETYUYUX OPraHUYECKUX COECTUHEHUI,
OTBETCTBEHHBIX 3a dbopMupoBanue HEIPUATHBIX 3arnaxoB CTOYHBIX BOJ
prI600OpadaTeBatoux HpeanpusTuii. OOBEKTOM HCCIEAOBAaHMS SIBISIACH CTOYHAsE BOJA
OJIHOTO U3 pbIbooOpabaTeiBaronMx npeanpustuii [Ipumopckoro kpas.

HccnenoBaHo HECKOJIBKO METOJIOB BBIACIICHUS JIETYUYUX OpPraHUYEeCKUX COECAMHEHUN U3
uccienyemoro oobekta. Hanbombiryro 3¢ (ekTHBHOCTH MOKa3all METO]] IEPETOHKHU C BOJITHBIM
mapoM M  CEJIEKTUBHBIM  yJIaBIMBAaHUEM COEJUHEHHM B JIOBYIIKH, 3allOJHEHHbIE
M0CJIEI0BATEIbHO PACTBOPAMU COJISHOM KUCIOTH U 2,4-J{uauTpodenmnrunpasuna. Jleryuue
aAMUHBI BBIJIEJSUIN B BUJIE COISTHOKHCIIBIX COJIEH, C MOCIEAYIOIEN perenepamueil TuipoKCcuIoM
Kaius, KapOOHWIbHBIE coeauHeHuss — 2,4-Jlunurpodenmnrunpasonos (2,4-JJHOTI).
Paznenenne u ananus nerydent ppakuu mpooauan Mmerogom ' X-MC, paznenenne 2,4-JTHOT
—MetoaoM BOXKX u BOXX-MC.

B crTouHbIX BOJgax oOHapy)KEHbI JIETYy4HE COECIUHEHHUS Pa3IMYHbIX KJIACCOB: AMMHBI,
KapOOHMJIBHBIE U Cepy CoJepXallde COEeTUHEHUs, (QEHONbI, CPeau KOTOPBIX HHAOI,
MmeTuiaamuH, N,N-nmumerun-l-monexaHaMuH, HOHAHANIb, JEKaHallb, J3-TenTajcKaHallb, 2-
MeTUIhEeHON, OEH30THAa30d, AUMETUITpUCYIbhua. M3 MonenbHOM CUCTEMBI CTOYHOM BOJBI
METOJaMHU JKCTPAKLUU BBIJECJIECHBI MPEALIECTBEHHUKHU JIETYUYUX OPraHMUYECKUX COEIMHEHUH.
Metonom I'X-MC uaentuduunpoBanbl BbICIINE KUPHbIE KUCIOThI, aMUHOKUCIIOTHI, 3(UpPbI
KapOOHOBBIX KHUCIOT. MccaenoBaHa BO3SMOXKHOCTh M3BJICUEHUS! COEAMHEHHM, OTBETCTBEHHBIX
3a HEMPUATHBIE 3allaXxW CTOYHBIX BOJ, ¢ MMOMOIIBIO cOopOeHTOB. [lokasaHo, 4TO COpOEHT Ha
OCHOBE YIJIEPOJHOTO BOJIOKHA II03BOJISIET 3HAUUTENIBHO CHHM3UTh COACPKAHME aMHUHOB,
KapOOHWJIBHBIX COSTMHEHUN U (PeHOJIOB B cTOUHOU Boje. CopepkaHne aMHHOB CHU3UJIOCH B
NOYTH B 4 pa3a, KapOOHWIBHBIX COeIMHEHHUH OT 2 10 4-X pa3, MPOU3BOAHBIX (peHOJIOB Oosee
yeM B 10 pas.

Jluteparypa
1. Merena, E. B., Kum M. H. buoxumuueckue acnexTsl (OpMHUpPOBaHHUS 3araxa ChIPBIX
ruapobuontos // Uzsectus TUHPO. 2008. T. 154. C. 345-371.
2. CkypuxuH 1. M., HeuaeB A. I1. Bce o nuie ¢ TOYKHM 3pe€HUs] XUMHUKA: CIPABOYHOE M3TaHHE
// MockBa: Beicmias mkona. 1991. C. 288.
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IKCHPECC-ONPEJAEJEHUE HEKOTOPBIX APUJIAMHUHOB B BOJAX
Cokonoea T.A., Ivizynesa 3.1.%, Kocvipeea H.B.", /loponun C.JO.*
LCapamosckuii 2ocyoapcmeennviil ynusepcumem umenu H.I'. Yepuviuesckozo,
HUnemumym xumuu, Capamos, Poccus
2Capamoéckutl 20Cy0apcmeeHHblIl YHUGEPCUMem 2eHemuKi, GUOMEXHON02UU U UHIICCHEPUL
umenu H.U. Basunosa, Uncmumym cenemuxu u acponomuu. Capamos, Poccus
E-mail: tata.sokolova-95@yandex.ru

Hnst >ddexTBHOrO pemeHHuss HSKOJOTHUECKUX TPOOJIEM OIHOM M3  aKTyaJbHBIX
AQHAINTUYECKUX 3a/lau SBISETCS pPa3paboTKa HKCIPECC-METOAOB OIPENeNICHNsT Pa3INYHbIX
AQHAIMTOB Ul BHENAOOpaTOPHOro aHamu3a. IIpy 3TOM MOBBINIAETCS CKOPOCTh AHANIW3a, €ro
SKOHOMHMYHOCTb, BO3MOXKHOCTb IIOJTy4eHUsI MH(OpMALIMK HE ClielaTicTaMUu-aHaIuTHKaMu [1].

Cpenu mpHOPUTETHBIX 3arpsizHUTENe 00BEeKTOB OKpysxaromieit cpeasl (OOC) ocoboe
MECTO 3aHUMaeT TIpyINla OPraHWYECKUX BEIIECTB — AaAPWIAMHHOB (HOJIYHPOAYKTHI
OpPraHUYeCKOTO CHHTE3a; KOMIIOHEHTHI (hapMIIpernapaToB, UX METa0OJIUTOB H T.II.), IIUPOKOE
IPUMEHEHHE KOTOPBIX CBSI3aHO C pPa3HOOOpa3MeM MX CBOMCTB. MHoOrue apuiaMuHbl
(HEKOTOpBIE TECTUIM/BI, TEepOMIUAbI, KpacHTeNId W T.N.) SBISIOTCS TOKCHUKAHTAMHU,
IIPEJCTaBISIIOIIMMU CEPbE3HYI0 ONACHOCTH Ul 310poBbs yenosBeka u OOC.

JU1g KOHTpOJISE HU3KUX COJEP’KAaHUM aHAIMTOB (KaK JIEKapCTBEHHBIX MpPENaparoB, TaK U
TOKCUKAHTOB), UX MPEABAPUTEIBHOIO PA3/IEICHUS U OTICIEHUS OT MaTpPHULbl, KaK MPaBUIIO,
TpeOyeTcst CTaaus KOHLUEHTPUPOBAHMS MJI MOCIEAYIOIIEro ONpPENEICHUs PpPa3IuYHbIMU
METO/aMH, B TOM YHCJIE M B TECTOBBIX BapuaHTax. I 3TOM Lenu nepcueKTUBHA KHUIKOCTHAs
OKCTPAKLUsl  MUIEIUIIPHO-HAChIIeHHbIMI  ¢azamu  [IAB, KoTopble moiydaroT U3
pa30aBIeHHBIX PACTBOPOB IUGWIBHBIX coeAuHeHuil. Takue cHucTeMBl  CHOCOOHBI
COJIIOOMIIM3UPOBATh Kak TUAPOQOOHBIE, TaK M TUIPO(UIbHBIE OPraHUYECKHE aHAJIUTHI,
YIOBJIETBOPSIIOT NMPUHLIMIIAM «3€IEHOM XMMHUN» (HeNleTydue, MaJOTOKCUYHBIE) U SIBISIOTCA
aTbTEPHATHUBON TOKCHYHBIM KJIACCUYECKUM PACTBOPUTENSIM [2].

[IpeioskeH HOBBIA MOJXO0J, OCHOBAHHBIH Ha COYETAHUU KaTaju3a aHUOHHBIMU (3¢ ekt
«MUILEJUSIPHOTO KaTalln3a») U KOHIIEHTpUpoBaHus HenoHHbIMU [TAB (3 dexT «munenisipuoi
MUKpoO3KCcTpakuun») IIAB Ha npumepe peaknuil KOHAEHCALMU apUIaMHUHOB  C
apomMaTHuyeckuMu  anpierugamMu. OH  peanu3oBaH s ONpEAENEHUS  HEKOTOPBIX
JIEKapCTBEHHbIX AapWJIAMUHOB (7-aMUHOOEH30MHasi KHCIOTa, HOBOKAaWH, HOBOKaWHAMW],
LHepykaia) ¢ n-IUMETUIAMMHOOEH3albJETHA0M B KHCIOW cpeae, B TOM YHCIE M U
YCTaHOBJIEHUS X CYMMAapHOTO COIEP KAHHUS.

B kadectBe 3(p(peKTUBHBIX IKCTPAreHTOB MPEATIOKEHB MULEIIISIPHO-HACHIIICHHBIE (ha3bl
QHUOHHBIX W HEeHOHHBIX [IAB, momydeHHble B NPUCYTCTBUU PA3JIMYHBIX 10 MPUPOIE
BbICAJIMBATENICH, BIMSIONIMX Ha XapakTep (a30BOro pasjeneHus U o0beM Takux (as, u, Kak
CJIEJICTBUE, HA MPEIIM3MNOHHOCTh pe3yibTaToB. Tak, TecT-cpeacTBa Ha ocHoBe (a3 Tpurtona X-
114 u nogeunincynbdara HaTpUsL, MO3BOJIAIOT 3(P(PEKTUBHO KOHIIEHTPUPOBATH AHATUTHUECKUE
dbopmbl ocHoBanuii [udda rccnenyempix aHauToB (CTeneHn u3BiaedeHus, R = 82-97 %) u
OIPEAEIATh UX HA YPOBHE HAHOTPAMMOBBIX KOJIMUECTB B BOJHBIX CpeZjaX IPU KOHLEHTPALUAX
nopsaka xx10® M meTomamu KoopuMeTprE ¢ IpUMeHEHHEM IHU(POBEIX TEXHOIOTHIA.

Jluteparypa
1. 3omoroB 1O.A., lBanoB B.M., Amennd B.I'. Xumudeckme TecT-MeTOAbl aHaim3a //
M.: Enutopuan YPCC. 2006. C. 304.
2. CoxkonoBa T.A., Koceipea WN.B., [oponun C.}O. Konopumerpuyeckoe sKcCIpecc-
orpeneneHne OMOMOTHYECKH aKTHBHBIX OPraHWYECKUX aHaIUTOB // XKypHall aHaTUTHYECKOU
xumun. 2023. T.78. Ne9. C. 813-820.
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KOJINYECTBEHHOE ONIPEAEJIEHUE INIM®OCATA "
AMHUHOMETHUJI®OCP®OHOBOM KUCJIOTHI B IOYBE U BOJAE METOJIOM
BIKX-MC/MC
Copokun A.B., /Keoynoe A.E.

Bcepoccuiickuii 2ocyoapcmeennwiil L{enmp kauecmea u cmaHOapmu3ayuu 1eKapCcmeeHHblX
cpeocma 015 dHcueomuvix u kopmos (LI'BY « BITHKH»), Mocksa, Poccus
E-mail: alex_sorokin@list.ru

I'mudocar (I'®) — mnomynsapHbIl TrepOUIMI, NPUMEHAETCS TPH BBIPAIIUBAHUU
FeHETUYECKU-MOIM(DULIMPOBAHHBIX KYJIbTYp; B KaueCTBE JECHUKAHTA; HCIOJb3YyeTCs s
MEKCE30HHOH 00pabOTKH 1MoJiel, MPUIOPOKHBIX U TEXHUYECKUX TeppuTopuil. Bmecte ¢ ero
MeTabonuToM — aMuHOMeTHII(hochoHoBoM KucaoTor (AM®PK), oHr MOTYT OBITH BOBJICUCHBI B
MUTPALMOHHBIE TPOIECCHl MMOYBEHHOTO MPOQHIIS, NPEACTABIATh YIpo3y €ro MHKPOOHOTE.
JlanHble COEQUHEHHS MOTYT CTaTh NPUYMHON TOSIBICHUS HOBBIX, YCTOMYMBBIX BHJIOB
COPHSIKOB; SIBIISITHCS NPUYMHON 3arps3HEHUS] «OPTaHUYECKUX» C/X KyIbTyp. st KOHTpoIs
COJIep’KaHusl AHHBIX COEIMWHEHUH, aBTOpOM, Oblia pa3paboTaHa METOJAMKA, MO3BOJSIOLIAS
MPOBOJUTh aHanmu3, Oe3 nepuBartuzanuu aHanutoB (DP.1.31.2023.46485). Ilpenen
konaudecTBeHHOTO omnpezaeneHus '@ 1 AM®K B nouse coctaBuin 0.02 mr/kr u 0.04 mr/xr,
cooTBeTcTBeHHO; B Boge — 0.001 u 0.002 wmr/am°, cooTBercTBeHHO. Ilpu aHanmse
MOYBOTPYHTOB, MPOBOAST 3KCTpakuuio 0.1 %-HbIM BOAHBIM PACTBOPOM aMMHAKa, OUUIIAIOT
9KCTpakT Ha KapTpumke Oasis HLB, ocaxxmaroT KOMIOHEHTH MAaTPHIIBI AlICTOHUTPUIIOM
KOHIEHTpUpYIOT. [Ipu aHanuse Boabl, K HEOOXOAUMOMY 00BeMY MPOOBI, 100ABIIOT YKCYCHYIO
kucioty u 10 %-seiii pactBop DJTA-Nap, mamee mpoBoasT pabOThl Kak MpH aHAIU3E
HIOYBOIPYHTOB. AHAJIM3 MPOBOMAAT Ha Xpomarto-macc-criekrpomerpe Nexera X2 — Shimadzu
8060, nucnonbiyrot kostoHKy ACQUITY UPLC HSS T3 (3epHo 1.8 MKM, BHYTpeHHUI 1HaMeTp
2.1 mm, muna 100 mm (Waters, CILIA)) [1], va puc. 1: (A) u (b).

Tak ke, g aHanu3a T[OYBOTPYHTOB YCIEHIIHO MOAUGUIMPOBATN METOIUKY,
ocHoBaHHy0 Ha gepuBatuzanuu (DP.1.39.2018.29642). IlpeamonaraeMeiii JTOCTUTHYTHIN
npeaen konruectBeHHoro onpeneneHus s '@ u AM®K cocrasui 0.05 mr/kr, Ha puc. 1: (B).

i RT=4,247 " RT=4,228 <103 RT=6022

(A) (B)

207

0 16820>63.05 {-)
Q 3001015020 ()

AM®K

HHTGH(‘.HBHO(‘.TB, OTH. e1.

0 110.20>79.15 [}

0.0e0 ]
T LI L I B O T L T T 1T

35 40 45 50 1 6 7
Bl)el\'lﬂ BBIX0TA, MHH.

Pucynoxk 1. I[Tpumepsr macc-xpomarorpamm riaugocata u AM®OK B Boje (A),
nouBorpysrax (b, B).
Jlureparypa
1. Copoxun A.B. IIpsimoe onpenenenue rimdocara 1 ero MeTaboauTa B paCTUTEIIBHOM ChIPhE
U 00BEKTaxX OKpY’KaloIIed cpelnbl METOAOM XpOMAaTO-Macc-CIIEKTpOMETpuH // 3aBojckas
naboparopus. Jluarnoctuka marepuano. 2023. Ne89(9). C. 13-24.
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OBOBHIEHHBIE U HEOPTAHUYECKHUE ITIOKA3ATEJIU KAYECTBA BOJbI
MAJIBIX PEK O3EPA CEJIUT'EP
Tumaxoea C.HU., Muxaiinoea A.B., Cenun B.I".
Hncmumym eeoxumuu u aHarumuyeckou XumMuu umeHu
B.U. Bepnaockozo PAH, Mockea, Poccus
E-mail: timakova@geokhi.ru

Bonma wmanpix pek-nputokoB (Imymmwnel, bausasl uw Yckpoitan) o. Cenurep
OcramkoBckoro paiioHa TBepckoit 00JaCTH U MECTHBIX JIPYTUX OOJOTHBIX PEK /10 HACTOSIIETO
BPEMEHH MPAKTUYECKH He OblLIa HccleoBaHa, OCOOEHHO 3TO KacaeTcsi p. YckpoiHs. Pexu
HaxXoAsATCsI B MaJIOHACEJIEHHOM JIECHOM 30HE, IJleé BOJAHBIE CHCTEMBI HE MCIBITHIBAIOT
dakTHyecKOi aHTPOMOreHHOM Harpy3ku. OJHAKO B YCIOBUSX aKTUBHOTO U3MEHEHUS KIIUuMaTa
¥ BO3MOXXHOTO BO3JICHCTBHSI aHTPOIIOTEHHBIX (DAKTOPOB HEOOXOIMM OTpENEICHHBIH HabOp
9KOJIOr0-aHAIMTUYECKUX JAHHBIX JJIS OLIEHKH COCTOSHUS (M3MEHEHHs) 3TUX BOJHBIX CHCTEM
peruoHa, a TaKxxe — oTepb U yuepba (CoyuanbHo2o, SIKOHOMUYECKO20 U IKOJI02ULECK020) Om
ypessviuatinbix cumyayui. OJHUMH U3 TIOKa3aTelell COCTOSIHUS BOJIbI, KOTOPbIE Yallle BCETO
OTIPENIETISIOT U UMM XapaKTePU3YIOT KA4eCTBO BOJBI, SIBIISIIOTCA 00OOIIEHHBIE (CyMMAapHBIE)
nokazarenu [1].

Astopamu B Mae 2023 r. HauaTo HAOJIIOJICHHUE 32 XUMUUYECKHUM COCTAaBOM BOJIbI MaJIbIX
pek Ocramkosa: ['mymmmisl, bausnel, Yckpoitnu, bonsmoi Komm u CemmxkapoBku. [1po6st
BOJIBI OTOMpAIIM B Mae-UIOHE U CEHTSOpE-OKTAOpEe HA OTKPBITOH BOJE, B 30HE TeueHH. Bony
AHATU3UPOBAIM METOJaMH MOKPOW XMMHUU U OTNPEAeIIsiif: BOJOPOIHBIN MMOKa3aTeib, OOIIyI0
MUHEpaIN3alUIo (CyXO0i OCTaTOK); )KECTKOCTh 00I1YI0; IEpMaHTaHaTHYIO okucisieMocTs ([10),
HIETIOYHOCTh ¥ HEPTENPOIYKTHI (CyMMapHO). OTMEUEHO, UTO COJEpKaHUE THIPOXUMHUECKUX
nmokaszaTesied (MyTHOCTH, LIBETHOCTH, II€PMAaHTaHATHON OKHCISEMOCTH) TMOBBIIIEHO [2].
OpHako 3TO XapakTepHO Ansi OOJNOTHBIX pEeK M HMMEeT NPUPOJHBIM XapakTep. Takke
onpenensutu Al, Fe obmiee, Mn, Cd, Cu, As, Hg, Pb, Ca, Mg, Na, K, Ni, Se, Mo, N (autpar,
HuTpUT, ammonuitnbii), Cl, S (cymbdarel, cepoBomopox) u F. M3 3THX KOMIOHEHTOB
IPEBBIIEHHE HA0JII0/1aJI0Ch TOJBKO TI0 XKeJle3y U ruApoKapOoHaTaMm.

CH0XHOCTh CBOEBPEMEHHOM J0OCTaBKH MPOO BOJBI B 1a00OpATOPUIO PUBENIO aBTOPOB K
pa3paboTke MmuHHU-poToMeTpa [3], mopaboTKa KOTOPOTO TIO3BOJIUT OMPEIEISITh MHOTHE
KOMITOHEHTHI Ha MecTe (in Situ).

[To pe3ynpTaTam MpOBEACHHBIX aHATUTUYECKUX PA0OT MOKHO CAENATh BHIBOJ O TOM, UTO
B HACTOsIIIEe BpeMsI BOJIa B pEKax YMCTasi, aHTPOINOreHHO He 3arpsi3HeHa. Coxepikanue Fe, Al,
Ca, Si ¥ HEKOTOPBIX APYTHX FJIEMEHTOB COOTBETCTBYET COCTaBY KOPEHHBIX MOpo 1 Bannaiickoit
BO3BBIIIEHHOCTH (M3BECTHIKH, MEPTeJb U TJIMHBI). KOMITJIEKC MOTyUeHHBIX TAHHBIX ITO3BOJIMI
3aKJTIOYHUTh, YTO COBPEMEHHOE COCTOSHUE ITHX BOJHBIX OOBEKTOB, CHOPMHUPOBABIIUXCS U
HaXOJSIINUXCS B MPUPOIHON Cpelie, MOKHO IPUHATH 3a (POHOBBIE NTOKA3aTeNN I PETHOHA.

Paboma evinonnena 3a cuem cpedcme 06100xcemuoco unancupogarus ' EOXU PAH.

Jlureparypa
1. 3on0toB FO.A. O600611eHHbBIe TOKa3aTenu kKauecTBa Boabl // XKypH. anamut. xumun. 2012. T.
67. Ne 11. C. 967.
2. CanlluH 1.2.3685-21. I'urmenuyeckue HOPMAaTUBBI W TpeOOBaHHS K O0OECHEUCHHIO
0e30MacHOCTH U/Uiu 0€3BPEIHOCTH AJIs YeloBeKka (aKTOpOB Cpeibl OOUTaHUS.
3. Ky3semun W.U., Yslonr T.X., Cumakuna S.U1., MuxaiinoBa A.B., ®abenunckuii 10.U.
Omnpeneneane wnoHoB Memu(ll) meromom cmekrpockonuu muddy3Horo orpaxeHus //
Tonkue xumuyeckue texHonoruu. 2019. T. 14. Ne 2. C. 78.
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MPOBJIEMbI AHAJINTHYECKOI'O KOHTPOJIA ATMOC®EPHBIX
3ATPSI3BHEHUI HA OBFBEKTAX IIO OBPABOTKE, YTUIN3ALIUU U
OBE3BPEXXNUBAHUIO OTXOAO0B I-1I KJIACCOB OITACHOCTH
Tpybauee A.B., Tpyoauesa JI.B.

Yomypmckuii 2ocyoapcmeennviii ynusepcumem,

Hnemumym ecmecmeennolx Hayk, Hocesck, Poccus
E-mail: trub_av@mail.ru

[TpousBoncTBeHHO-TexHn4Yeckne komiuiekehl (IITK) mo o6paboTke, yTunuzamuu u
o6e3BpexxuBannio otx010B I-1I kimaccoB onacHoctu B CaparoBckoii, Kuposckoit, Kypranckoii
obnactsax U Y AMYPTCKOU peciyOnKe, CTposimuecs: Ha 6a3e OBIBIINX 00BEKTOB M0 XPaHCHHUIO
U YHUYTOXKEHHIO XUMHYECKOIO OpYXHs, IUIAHUPYETCS BBECTH B IPOMBILIUICHHYIO
skcruryatanuio B 2025-2026 r.r. [lng peanuzaunuu NpoeKTHbIX pemieHuil Ha naHHbIX [ITK
IpPEUIOKEH Psii TEXHOJOIMUH, B T.4. BBICOKOTEMIIEpaTypHOE OOE€3BpEKMBAHHE, KOTOPOE
IpeIIoJiaracTcs MNPOBOUTE ITyTEM CKUTaHMSI TBEPBIX U )KUAKUX OTXOJ0B B OapabaHHON eun
Ha ycTaHOBKax TepMmuyeckoro ooe3spexxuBanus (YTO). CorinacHo NpoeKTHOH JOKyMEHTALHH,
B pe3yJibTare CXKuraHusi OyaeTr oOpa3oBbiBaThbes mopsiaka 130 MiH.Ky0.M JABIMOBBIX T'a30B B
rof. C 1enpio ompeneneHus colepxkaHus 3arpssHsoommx Bemects (3B) B armocdepHbix
BbIOpOCax MpeanoJiaraeTcs IMPOBOJUTh MOHMTOPUHI HX XHMHUYECKOro coctaBa Io 25
HalMEHOBAHUSAM, BKJIIOUAIOIIUM TaKHUe TOKCUYHbIE KOMIIOHEHTBI, KaK JUOKCUHbI, COCTUHEHUS
pTYTH, Kagmus, Oapusi, KoOasibTa, BaHa/1Ms, MBIILIbsKA, CEJIEHa, CBUHIA, XPOMA, U ME/IH.

Brinonnenune nu3aMepenuii coepxkanus AMOKCUHOB B TPOOaxX MPOMBILUIEHHBIX BEIOPOCOB
¥ aTMOC(EepHOM BO3/yXe B HAacTosIIee BpeMs mpoBoauTcs B coorBercTBuu ¢ [THJD 13.1.65-
08 m IIHAD 13.3.64-08 xpomaTro-macc-CIEKTPOMETPUYECKMM METOIOM, a H3MEpPEHUE
MacCOBBIX KOHIIEHTpallMi B JAaHHBIX CpeAax JApPYruX YKa3aHHBIX BBIINIE TOKCHUYHBIX
KOMIOHEHTOB - B cooTBercTBUM ¢ I[THJ® 13.1:2:3.71-11 meToaoM aTOMHO-3MHCCHOHHOM
CIIEKTPOMETPUM C WHAYKTHMBHO-CBS3aHHOW IIa3MOW. JlaHHBIE METOJUKHM JIOCTATOYHO
TPYAOEMKH, TPeOYIOT BecbMa OOJIBIINX 3aTPaT BPEMEHHM U HE pacloiaraloT BO3MOKHOCTIMU
«on-line» koutpons conmepkanusi 3B B MOTOKax ra3oBbIX cpell. B cBsA3M ¢ 3THM BO3HHKAeT
npobiemMa MpoBeAECHUsI TAKOTO KOHTPOJIS B OTHOLIEHUM COCTaBa ra3oBbIX BeIOpocoB YTO u
aTMoc(epHOro Bo3iyxa Ha TeppUTOpHsiX, npuierarommx kK [1TK.

Ha coBpeMeHHOM 3Tame pa3BUTHS XUMHKO-aHATUTHUYECKHH apceHasl He 00jajaeT HU
npUOOPHBIM, HU METOJWYECKUM OOECleueHUEM JUIsl pelleHUs YKa3aHHOW MpoOJeMbl, 4TO
MOYKET NMPUBECTHU K CYIIECTBEHHBIM 3KOJOrMUecKUM puckam ¢pyHkiuronuposanus [1TK B miane
ONEPaTUBHOIO PEarupoBaHUsl HAa CBEPXHOPMATUBHBIE 3arpsA3HEHUS] OKpPYXKArOIIEH Cpeabl
OMACHBIMM XMMHUYECKUMU BelecTBaMu. PazpaboTka 1 co3jaHue aHATUTHYECKUX KOMIUJIEKCOB
¥ METOJIMK, MMO3BOJISIONIMX Ha YPOBHE, MAKCUMAIILHO MPHOIMKEHHOM K YCIOBHSAM «ON-linex»
KOHTpPOJISI Ta30BBIX MOTOKOB Ha COJep)KaHWE Ha3BaHHBIX BhlIe 3B, HOMKHBI 3aHUMAThH
IIPUOPUTETHBIE NTO3ULUHU B IKOAHATTUTUYECKON MTOBECTKE.

HeoOxoaumo Taxkke OTMETHTb, UYTO MPOM3BOACTBEHHO-TEXHUYECKUE KOMIUIEKCHI IO
00paboTKe YTHIIM3AaLUU U 00e3BpexHBaHUIO O0TX0A0B [-II KimaccoB sBIAIOTCS OOBEKTaAMU
MOCTOSTHHO-BO300OHOBIISIEMOM XMMHUYECKON OMAaCHOCTH 32 CYET PETYJISIPHOTO MOCTYIUICHHS Ha
UX TEPPUTOPUU TOKCUYHBIX OTXOAOB C MOCIEAYIOIIUM CXUTAHUEM, Peaju3alus KOTOporo B
OTEUYECTBEHHBIX YCIIOBUSAX HE MOXET OBITh MPU3HAHA IKOJIOTUYECH-0€3011aCHON B UMEIOIINXCS
npezenax oleHOK. B cBs3U ¢ BBIIEH3II0)KEHHBIM, CTPOUTENLCTBO U pyHKIMoHHpoBanue [1TK
JIOJDKHO OCYIIECTBIATHCS HA JTOCTATOYHOM yJaleHuH (10 MpeJBapUTENIbHBIM OLICHKaM He
MeHee 50 KM) OT MeCT C IOCTOSHHO-NPOKMBAIOIIMM HAaceJIeHUEM, OT 3EMEJb
CEJIbCKOXO35MCTBEHHOI0 HA3HAYEHUs, a TaKKe OT pa3BUTBIX CETEH BOAHBIX CHCTEM BO
n30ekaHue pacrpoCTPAHEHHS BPEIHBIX BEIIECTB B TOYBEHHBIX TOPU30HTAX.
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OIIbIT BHEAPEHUSA METOJAUKHA OITPEAEJIEHUS PTYTHU B
I'EOJIOT'HYECKHUX OBPA3IAX HA AHAJIM3ATOPE PA 915-M C
HNCHOJBb30BAHUEM IIPUCTABKHU ITIUPO-915+
Yxoe6a H.H., Yepxkawmuna T.1O., Ilemposa A.H., Heanoe A.B.
@OI'BFHY Uncmumym 3emnoti kopot CO PAH
E-mail: nat_ukhova@crust.irk.ru

CormacHO caHWUTapHbIM TpaBuWjaaM W HopMmaMm [1] u knaccudpukanuu BceemupHoit
opraHu3alu 3apaBooxpaneHus [2], pryTsh (HQ) ABisieTcst ONacHbIM JIEMEHTOM JIJISl 3]I0POBbSI
YyelloBeKa M OKpY>Karollell cpenbl U MpUHAUIEKUT K | Kiaccy omacHocTu. B cBsizu ¢ 3TUM
OLIGHKA YPOBHS 3arps3HEHUS PTYTHIO OOBEKTOB OKPY’KAIOIMIEH Cpeabl MPEACTaBIsAET COOOM
aKTyaJIbHYIO 3a/1ady, YYUThIBas COCOOHOCTh HQY K TpaHcopmaiu Mexy KOMIOHEHTaMHU
HKOCHUCTEM.

Llenb uccnenoBaHus: BHEAPEHUE METOJUKHA U3MEPEHHUSI MaCCOBOM J10JIU OOILel PTYTH B
nuanazone 0.005-250 mma? B mpoGax rpynros m mous (ITHJ @ 16.1:2:2.2.80-2013).
ArmpoOarusi METOAMKH MpoBeleHa Ha 24 reojloruyeckux oOpasnax (JOJIOMUTHI, MEprelu,
CYIJIMHKH, TY()ONECUaHUKH) B paMKaxX I'€OXMMHUYECKON OLIEHKH NOTEHUIUAIBbHO PYJOHOCHBIX
YYaCTKOB.

HccnenoBanue BHINOIHEHO Ha aHanu3arope prytd PA-915M (OO0 "Jlromakc", CaHKT-
[TerepOypr, Poccus) ¢ mnmponuTudeckor mnpucrtaBkod Ilupo-915+ ¢ koppekiueit
HECEJIEKTHUBHOTO TOTJIONCHUS Ha ocHoBe 3(ddekra 3elimana. Meroa M3MepeHUs: MaccoBOM
0N 00IIel PTYTH OCHOBAaH Ha TEPMHUYECKOM DPA3IOKEHHH MPOOBI U M3MEPEHUH aTOMHOTO
HOTJIOUIEHUS] PTYTH Ha Pe30HAHCHOM JuiMHE BoJHBI 253.7 HM. MaccoBas nonas Hg B mpobGe
OIpEAEIIAETCS M0 BEIMUYNHE IUIOIAAU NTMKa Ha OCHOBAHUU NPEIBAPUTEIBHO yCTaHOBIEHHON
rpaJyupOBOYHON XapaKTEPUCTHKH C HCIIOJIb30BAHUEM MPOrpPaMMHOr0  oOecreyeHus
"PAITN/". I'pagyupoBKy nprudopa mpoBOH MO aJCOPOMPOBAHHBIM Ha aKTUBUPOBAHHOM YTJIe
rpaayupoOBOYHBIM O00Opa3amM, NPUrOTOBIECHHBIM MOCIE0BATEIbHBIM Pa30aBICHUEM pacTBOpPa
I'CO Hg (Il) TOCT 7879-2001. Cpennuii pe3ynbTar ompeaeneHus conepkanus HQ mis
o6pasnoB coctaBmi (Mr/kr): Ne 31 (meprens) — 0.0099 £ 0.0045, Ne 32 (momomut) — 0.0072 £
0.0032, Ne 40 (tydomecuanuk) — 0.0117 £ 0.0053, Ne 70 (cyrmmnok) — 0.0466 + 0.021.
KOHTpoJIb TOUHOCTH M3MEPEHHI TTPOBE/ICH C UCIIOJIB30BaHUEM CTaHAapTHBIX o0pa3ios (CO),
POaHAIM3UPOBAHHBIX IO METOAMKE € MOCIeyoel craTucTuyeckoit oopadboTkoit (Tabnuma
1).

Tabauua 1. OnpeneneHue MacCOBOU I0JIM PTYTH B CTAaHAAPTHBIX 00pa3lax.

Ne CO Tun CO ATTecToBaHHOE Haiinennoe Komn-Bo
3HAa4YCHUE, MI/KT | 3HA4YeHHe, MI/KT onpeJiesIeHUN

1 | CAIIC-3 noysa (Poccus) 0.2940.03 0.324+0.097 4

2 JSD-2 ocajiok (Snonwst) (0.11) 0.096+0.044 4

3 GSS-6 mousa (Kuraif) (0.077) 0.070+0.032 4

HUccnedosanue svinonneno 3a cuem epanma Poccutickoeo nayunozo ¢onoa Ne 25-77-
30006 ¢ ucnonvzosanuem obopyoosanus Llenmpa  KOMIEKMUBHO2O0 — NONb30BAHUA:
«l"eoounamura u eeoxpononocusy M3K CO PAH.

Jlureparypa
1. Canurapubsie npaBuina U HopMmbl CanlluH 1.2.3685-21. I'uruenndeckue HOPMATUBBI U
TpeboBaHus K obecrieueHnI0 Oe30macHOCTH U (WiiH) Oe3BPEAHOCTH ISl YejloBeKa (PakTOpOB
cpensl ooutanus. Mocksa. 2021. C. 469.
2. 1ARC, International Agency for Research on Cancer. 2018. Agents Classified by the IARC
Monographs. https://monographs.iarc.fr/agents-classified-by-the-iarc/.
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ONPEJIEJIEHUE NE®A30JIUHA B CTOYHOM BOJE MOJU®UIIUPOBAHHBIM
AMIIEPOMETPUYECKUM CEHCOPOM
®@am Txu I'am'?, 3a6n06 A.H.Y, ®am Txu bux Hzox®
Y@IBEOY BO «Bopouesicckuii 2ocydapcmeennuiil ynugepcumemy, Bopoueac, Poccust
2Xanotickutl ynusepcumem busneca u mexuonoauti, Xanoii, Boemunam
$Xanotickuii papmayesmuveckuii ynusepcumem, Xanoii, Boemuam
E-mail: alex-n-z@yandex.ru

AHTUOMOTUKH SIBIISIOTCS Ba)KHBIM KOMIIOHEHTOM COBPEMEHHOW MEIUIIMHBI KaK JIs
YyellioBeKa, Tak U Juisl BerepuHapuu. OJHAKO YBENMYEHHE MX MPOHU3BOACTBA U MOTPEOICHUS
MPUBOJIUT K TOMAJAHUIO aHTUOMOTUKOB B CTOYHBIE BOJBI BMECTE C OTXOAAMH, YTO MOXET
OKa3bIBaTh HETaTHMBHOE BIHMSHUE Ha 3KocucTemy [1]. B CBsI3M ¢ 3THM OCOOEHHO aKTyasibHA
pa3paboTKa IKCIPECCHBIX METOJIOB ONPE/ICIICHNUS aHTHOMOTHKOB BHE TaOOPATOPHBIX yCIOBHIA.
OgHuM W3  MEpPCHeKTHBHBIX  PEIICHUH ATOM  3aJadd  SBJSETCS  MCIOJIb30BaHUE
aMIIEpOMETPUUIECKUX CEHCOPOB. Llenb paboTs - pazpaboTka aMIepoOMETPHIECKUX CEHCOPOB Ha
OCHOBE MOJICKYJISIPHO-UMIIPUHTUPOBaHHBIX nonumepoB (MUII) ¢ orneuatkamu nedaszonuna
JUTSL €T0 OTIPEJICIICHUS B CTOYHOU BOJIC.

Jns monydyeHUs MOJIMMEPOB C OTHEYaTKaMH aHTHOWOTHKA [eda3oilrHa TOTOBUIU
MOJIMMEPU3AIMOHHYI0 ~ CMECh,  COJEpXallyl0  comojumep  auanruapuga  1,2,4,5-
OenzonrteTpakapOoHOBOI KucnoTel ¢ 4,4" muamuHonupenuiokcuaom (OAO MUIIIT HITO
«IInactuk», r. Mocksa) u antuOnoTrku (Temiuiar). CUHTE3 IPOBOAWIM 110 METOAMKE [2, 3].

Onpenenenne 1eda3zonuHa B  MOJENbHBIX pPAacTBOpax MPOBOAWUIM  METOJOM
rpagyupoBoyHoro rpaduka. [Ipemen oOHapykeHus: aHTUOMOTHKA 11e(a30IMHA COCTABIISET —
1.5 - 10 F/,Z[M3, a JIManasoH OIpeaensieMblX KoHeHTpauuii — 1.0 - 101 — 1.0 - 107 o/mms.
OTHOCHTETHPHOE CTAHIAPTHOE OTKIIOHCHHE OTIPE/ICIICHUS He TpeBhIIaeT 5%.

[TpaBUIBHOCTH OmpeaeneHus 1eda3oinHa B MOJETbHBIX PACTBOPAaX U CTOYHOU BOJE C
MOMOIIBI0 MOJTUPHUITUPOBAHHOTO aMIIEPOMETPHUYECKOTO CeHCOopa ObLTa TTPOBEpPEHA METOJIOM
«BBECHO — HaiiieHo». [lokazaHo, 4To CEHCOPBI Ha OCHOBE MOJIEKYJISIPHO-UMIPUHTUPOBAHHOTO
nojimMepa  HM30MpaATEeNIbHO PEarnupyroT TOJIBKO HA TE€ AHTUOWMOTHKH, KOTOpBIC OBLIH
MCIIOJIb30BaHbI B KAUECTBE I1a0JIOHOB MPU UX CUHTE3E.

Jlns OLIEHKM OCTAaTOYHOTO cojaepx aHus Ieda3ojiMHa B CTOYHBIX BOJax ObUIH
MIPOaHATU3UPOBaHBI 00pa3Ilbl, OTOOpaHHBIE HA OYUCTHBIX COOPYKEHUsX ropoaa Boponex. B
UCCIIeTyeMbIX 00pa3liax HaJu4he aHTHOMOTHKA B M3y4aeMOM JUara3oHe KOHIICHTpAIMi He
BBISIBJICHO.

Takum oOpa3om B Xoae pabOThl pa3pabOTaH aMIEPOMETPUUYECKUN CEHCOp Ha OCHOBE
MOJICKYJISIPHO-UMIIPUHTHUPOBAHHBIX TIOJMMEPOB C OTIEYATKaMH I1e(ha30IiHA.

Jlurepartypa
1. Polianciuc S.I., Gurzau A.E., Kiss B., Stefan M.G., Loghin F. Antibiotics in the environment:
causes and consequences // Medicine and pharmacy reports. 2020. Vol. 93, Ne 3. P. 231-240.
2. [TarenT Ha mone3nyro Moaens Ne 102264 Ul Poccwuiickas @eneparusa, MITK GOIN 27/12.
[Tbe30ceHCOp HAa OCHOBE TOIUMEPOB C MOJIEKYISPHBIM OTIEYATKOM AMHUHOKHUCIOT : Ne
2010142819/28 : 3asBn. 19.10.2010 : omry611. 20.02.2011 / A. H. 316708, JI. M. Hukurckas, 1O.
A. XKubposa [u ap.] ; 3asBuTens ['ocymapcTBeHHOE 00pa30BaTENbHOE YUPEKACHHUE BBICIIETO
npodeccuoHanbHOro 00pazoBanus "BopoHekckuii rocy1apCTBEHHBIM YHUBEPCUTET".
3. Kao H.JIL, 316508 A.H., lyBanoBa O.B., Cenemene B.®. Copbuusi kKapOOHOBBIX KHUCIOT
MOJICKYJIIPHO-UMIIPUHTUPOBAHHBIME TosiuMepamMu // 3BecTrs By30B. XUMHS U XUMHUYIECKAs
texaonorus. 2020. T. 63. Ne 2. C. 71-76.
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CHEKTPO®OTOMETPUYECKOE OIIPEAEJIEHUE AJIIOMUHUS B
MPUPOJHOM BOJE C HCITIOJIb3OBAHUEM DKCTPAKTA MAPEHBI
KPACWJIBbHOM (RUBIA TINCTORUM) TIOJIYYEHHOI'O C IOMOIIbIO
IJTIYBOKHUX OBTEKTHUYECKHUX PACTBOPUTEJIEN
Deoocos I1. A., IlTuwoe A.1O., bouxo T.H.
Canxm-Ilemepoypeckuii cocyoapcmeenHulil yHusepcument,
HUncmumym xumuu, Cankm-Ilemepbype, Poccus
E-mail: petr_fedosov@inbox.ru

ATIOMUHU SIBJIAETCS OJJHUM M3 CaMbIX PAaCIPOCTPAHEHHBIX METAIOB B 36MHOU KOPE,
ero cozepxanue oneHuBaerca B 8,8 % mno macce [l]. B pesynbrare ecrecTBEHHOrO
BBIBETPUBAHUSI TOPHBIX MTOPOJ ATFOMUHHM MOMAIAET B OKPYKAIOLIYIO CpeAy, BKIIOYas OYBY,
BOJYy U IMHIICBBIC MPOIYKThI, TAaKWEe Kak OBOIIM, (PpPyKThl W 4YaiiHbie pacTeHms [1].
JIOoNOMHUTENPHBIMU HMCTOYHUKAMM TIOBBIIIEHHOM KOHILIEHTPAallUM aJIOMUHHMS B BOJE U
POAYKTaX MUTAHUS SABJSIOTCS UCIIOJIb30BAHKE MUUIEBBIX J00ABOK, COJAEPKAIINX aTIOMUHUM,
a Takke allOMHUHHUEBON mocyasl. Takum 00pa3om, MUThEBas BOJA W MHILIEBbIE MPOIYKTHI
CTaHOBSITCS OCHOBHBIMH MCTOYHMKAMHU IOCTYIIJICHUS AJIFOMUHUS B OPTaHU3M YEJIOBEKa.

[loBbIIEHHAs KOHUEHTPALMS ATIOMUHUS B OpPraHU3Me€ IPEICTaBIAECT CEPHE3HYIO
yIpo3y sl 310pOBbs, TAK KaK 3TOT METAJUI 00JIaJaeT HEMPOTOKCUUHBIM JielicTBUEM. Jloka3aHo,
4YTO aJIOMUHUI crocoOcTByeT pasButTuio Ooniesnu Anbureiimepa (BA) [2]. Uccnenoanus
MOKa3bIBAIOT, YTO COJIEP)KAHHWE ATIOMHHHUS B Mo3re Ooyiee 2 MKI/T CyXOW TKaHU MOXKET
YCKOpATh pa3BUTHE 3Toro 3aboneBaHus [3]. BcemupHas opraHuzanusi 31paBOOXpaHEHUS
YCTaHOBHUJIA JIOMYCTUMYIO HOPMY NOTpEOIEeHUS allFOMUHHUS JUIsl YeJIoBEKa Ha ypoBHe 1 mr Ha 1
KI' Macchl TeNa B IeHb [4]. B B3 ¢ 3TUM oNpeesieHue COAECp KaHNsI ATFOMUHUS B IPUPOJHON
BOJIE ¥ TUUIIEBBIX IPOIYKTaX ABIISIETCS BAXKHON 33/1a4€il COBPEMEHHON AHAIUTHYECKOW XUMUH.

B nocnenHue roapl akTUBHO PAa3BUBAETCSl HANPABIECHUE «3E€JIEHOW XUMHH», KOTOPOE
IpeJoiaraeT UCIoJIb30BAHNE IKOJIOTMUECKH 0€30IacHbIX M HaTypaJbHbIX PEareHTOB BMECTO
cuHTeTnyeckuX. OJIHUM M3 NEPCIEKTUBHBIX IOJXOJ0B B 3TOM HANpPAaBICHUU SBISETCA
IPUMEHEHHE OJKCTPAKTOB pPACTEHUH B KadecTBe (POTOMETPUUECKHX PEAreHTOB JUIs
oTpesieNieHus] HOHOB MEeTallioB. B 1aHHO# paboTe B KauecTBE MCTOYHHMKA TAKUX PEAreHTOB
WCIIOJIH30BATIMCh KOPHU MapeHbl KPAacWJIbHOW — pacTeHus U3 cemeiictBa PyOueBbix,
M3BECTHOTO CBOMMU NPUPOJHBIMU KpacuteiasiMu. KopHu MapeHbl cosiepkaT aHTPaXUHOHOBBIE
COEIMHEHUS, TaKue KaK alu3apuH, MypIypUH U IICEBAONYPIYpPUH, CIOCOOHBIE 00Pa30BLIBATh
KOMILJIEKChI C MOHAMHU METAJJIOB, BKIIIOYAs AIFOMUHUH [5].

Jl1is BbIIETIeHHs KpacuTelleld U3 KOpHEH MapeHbl KpacHJIbHON B paboTe MPUMEHSITUCH
rryookue sBrekTrueckue pactsoputenu (I'OP). Bapuarus coctaBa 'OP mo3BomisieT m1ocTudnb
BBICOKOH CTETIEHU M3BJICUEHMS LIETEBBIX COEUHEHHI U TOBBICUTh YyBCTBUTEILHOCTh METO/IA.

B nanHOll pabGoTe BHepBble MPOJEMOHCTPUPOBAHO Hcmonb3oBanue [DOP ans
HKCTPAKIMM AHTPAXMHOHOBBIX KpacuTelel U3 KOpPHEHl MapeHbl KpacWIbHOM C LEJbIo
CHEKTPO(YOTOMETPHUUECKOTO ONPEENICHUS ATFOMUHUS B MHUILEBBIX MPOIYKTaX. bl n3y4eHbl
BnusiHUE coctaBa ['OP Ha 3 PeKTUBHOCTh M3BIEUCHHUS KPACUTENEH, a TaKKe ONTUMAIbHbBIE
yCIIOBUS JJ11 00pa30BaHUsl KOMIUIEKCA aTlOMUHUSA: 00beM BOJIHOM (a3bl, 3HaueHue pH, Bpems
HKCTPAKLUU U COOTHOIIEHHE MAcChl KOpHEH MapeHbl K 00beMy pactBoputens. [lomydyeHHbie
pe3yJIbTaThl MOATBEPKIAIOT MEPCHEKTUBHOCTh HMCIOJb30BAHUS MapeHbl KpacuibHOW U ['OP
JUIs pa3pabOTKU SKOJIOTHYECKH O€30MacHBIX METO/I0B aHalIN3a AIOMUHUS B IPUPOTHON BOJIE
U IIUIIEBBIX 00BEKTAX.

Paboma evinonnena npu ¢unancosoii noooepicke Poccutickoeo Hayunozo @onoa
(npoexm 24-43-02023). Hayuuvie ucciedosanus OblIU NPOGEOeHbl C UCNOIb30BAHUEM
0bopyoosanus nayunoeo napka Cankm-Ilemepbypackozo I'ocyoapcmeennoco Ynusepcumema
(Memooul ananuza cocmasa ewecms).
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AHAJIN3 MOJIUMIUAK/INYECKUX APOMATHYECKHUX YIJIEBOJOPOJ10B B
IMPOBAX ITOYBbI C UCITOJIB30OBAHUEM BPEMSITIPOJIETHOI'O MACC-
CIIEKTPOMETPA BbBICOKOI'O PASPEHIEHU A
Dunaxoe I'.I'., /leeawoea E.A., 3vikoea I'.B.

DedepanvHoe cocydapcmeeHnoe yHumaproe npeonpusamue Hayuno-mexnuuecxkuii yenmp
PAOUAYUOHHO-XUMUYECKOU be3onachocmu u eucuerbl DedepanbHo20 MeOUuKo-0UONI02UYECKO20
acenmcemsa, ya. Ll]ykunckas, 40, Mockea, 123182 Poccus
E-mail: finakoff@yahoo.com

[Momuuuknnyeckue apomaTrueckue yriesonopoasl (IIAY) - xummuueckue coeJuHeHnu,
COCTOSIIIIME U3 BYX U O0Jiee KOHJIEHCUPOBAaHHBIX apoMaTudeckux koien. ITAY noscemectHo
pacnpoCTpaHEHbl B OKPYXKalOLIEW Cpelie U BO3HMKAIOT B PE3yJbTAaTe MPOLIECCOB HEIOJIHOIO
CrOpaHUsl OPraHMYECKUX MarepuasioB. M3-3a cBOEH TOKCMYHOCTH M KaHIEporeHHoctu [TAY
OTHECEHbI K IPUOPUTETHBIM 3arpsA3HSIOIMM BEIECTBAM, MOHUTOPUHI KOTOPBIX HEOOXOAUM
JUIsL OLIEHKM M MUHHMU3ALMM UX HEraTUBHOI'O BO3AEMCTBUSI HAa 3KOCUCTEMbI U 3[0POBBE
4eJI0BEKA.

[Ipu monutopunre IIAY B npobax MouBbl B KauyeCTBE COBPEMEHHOIO MeETOja
MHCTPYMEHTAJIBHOTO ~ AHAJIM3a MCIOJB3YyEeTCsl aHAJIW3 Ha Ta30BOM  XpPOMAaro-Macc-
cnekTpoMerpe. B KkauecTBe AeTEKTOpa HCIONb3YIOT KBAJIPYIOJIbHBIM Macc-CIIEKTPOMETP
HU3KOTO paspelleHusi, paboTarouiii B pe)kKUMe PErucTpalui BEIOPaHHBIX XapaKTEPUCTUUHBIX
MOHOB. /IJI1 TIOBBIIIEHUS JTOCTOBEPHOCTH HACHTH(HMKAINHK, KaK MpPaBWIIO, BHIOMPAIOT BA
XapakTepUCTUYHBIX HOHA, HO B ciydae [IAY wmacc-cnexktp 14 u3 16 aHanu3zupyembix
coequaenuii [1AY, B ToM 4uciie U caMoOro TOKCHYHOTO OeH3(a)mupeHa, COCTOUT M3 OJHOTO
XapaKTepUCTUYHOIO MOHA. B CIIOKHBIX MaTpulaX, TAKUX KakK IOYBA, BO3MOYKHBI HAJIOXKECHUS
JIpYyruX COeAMHEHUH Ha Xpomarorpadudeckuil nuk anaausupyemoro I[TAY, koropeie TpyAaHO
y4ecTb MpU PpEruCTpalMi OJHOTO XapaKTepUCTHMYHOro wHoHa. lcmonwp3oBanume Macc-
CIEKTPOMETpPa BBICOKOTO paszpelieHusi, padortaromero npu pazpemeHuu 6onee 20000 Ha
MIOJIOBUHE BBICOTHI ITMKA, MIO3BOJIIET YCTPAHUTh MELIAIOIIEE BIUSHUE APYTUX COCAVUHEHUHN B
aHaJIM3UPyEMOM 00pasiie MOYBHI.

WuctpymenTanbHblii  aHanmms3  [IAY  mpoBogwics Ha  BpeMSIPOJIETHOM — Macc-
cnekTpometpe Bbicokoro paspemenns LECO Pegasus HRT B pexxnMe BBICOKOTO pa3penieHus
(25000 Ha mMONOBMHE BBICOTHI MHKA) C TOYHOCTHIO OIpEIENIEHUs Macc Ha ypoBHe 1 ppm.
KonuuecTBeHHBI aHanM3 NPOBOAMJICS METOJAOM BHYTPEHHErO CTaHAapTa, Mpeaesn
KOJINYECTBEHHOTO olpeeneHus neneBbix coeaunenuit [IAY 0wt He menee 0,1 ppb.

BpewmsiniponeTHslii Macc-CIIEKTPOMETP PETUCTPUPYET IMOJIHBIA Macc-CIIEKTP BO BCEM
paboueM nuama3oHE Macc, YTO IMO3BOJSET MapauiebHO C LIEJEBBIM aHAJIM30M IPOBOAUTH
CKPUHUHT U HELIEJEeBbIX COSAMHEHUH, TaKUX KaK XJIOp-, OpoM-, HUTporpon3BoaHbie [TAY.

st obecrnieueHnsl HaJIE)KHOCTH W KOHTPOJIs KadecTBa aHanmm3a [IAY ucmons3yroTcs
CTaHJapTHBIE 00pa3Libl, B TOM YKCIIE H30TOMHO-MEUYEHBIE.

B Hacrosimem wucciaenoBaHuu OblT  mpoBeaeH aHanu3 mouyB  (N=15) pasHbIX
(GyHKIMOHATIBHBIX 30H T. MockBbl Ha cojepxkanue 16 coemunenuit IIAY. [Imamazon
U3MEpEeHHBIX KOHIeHTpanwii [IAY B mouBe coctaBui ot 1,2 MKI/KT [y1st anieHadTUIeHa 10 558
MKI/Kr uis Oen3[g,h,ijnepunena. Conepxkanue Haubojiee TOKCHYHOTO COCTUHEHUS TPYIIIBI
ITAY - 6ens[a]nupenHa B mouBe BapbUPOBATIOCH OT 24 MKI/KT 10 270 MKT/KT.

PesynbraTsl ananusa IIAY B mouse nokasslBaroT, YTO IPUMEHEHUE BPEMSIIPOJIETHOTO
Macc-CIEKTPOMETPA BBICOKOTO pa3pelieHus odecneunBaeT 3()(heKTUBHBIA CKPUHUHT LIEJIEBBIX
U HEIENEBbIX COCIMHEHUH, TOBBIMIACT CEJICKTHBHOCTh OOHApPY>KEHHsSI M JOCTOBEPHOCTH
KOJIMYECTBEHHOT'O aHAJIM3a I10 CPAaBHEHUIO C MPOBEACHUEM U3MEPEHHI Ha MacC-CIIEKTPOMETpE
HU3KOTO pa3pelleHusl.
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BHEJIABOPATOPHBIN CIIOCOB ONPEJIEJEHAS CYMMAPHOT' O
COJEPXXAHUSA ®EHOJIOB B BOJAX
Ivizynéea 3.1.%, Coxonosa T.A.?, Kocvipesa U.B.%, /loponun C. FO.?
YCapamosckuii 2ocyoapcmeennvlil ynueepcumem cenemuxi, GUOMEXHONO2UU U UHIICEHEPUL
umenu H.U. Basunosa, Uncmumym cenemuxu u acponomuu. Capamos, Poccus
2Capamoscko2o 20Cy0apcmeeHH020 HaYUOHATbHBILL UCCTe008aAMeNbCKULL YHUBEPCUMema
umenu H.I'. Yepnvruescxoeo, Uncmumym xumuu. Capamos, Poccus
E-mail: musja2525@mail.ru

@DeHosl M ero 3aMelleHHbIE SBISAIOTCS MPUOPUTETHBIMM 3arpsi3HUTENSIMH OOBEKTOB
okpysxkatomieit cpeasl (OOC). B 3aBUCHUMOCTH OT TEXHOJIOTUYECKOTO MPOIEcca MPOU3BOACTBA,
KOMIIOHEHTHBIH COCTaB (h)EHOJIBHBIX COEIMHEHUH B HCCIeNyeMbIX Mpobax pazHooOpaseH. B
3aBUCHUMOCTH OT PELIaeMON aHATUTUYECKOM 3a1a4i HEOOXOAUMO KaK MHIUBUYaJIbHOE, TaK U
cyMMmapHoe (Oiau3Kkue XMMHUKO-aHalIuTHYeckue cBoiictBa u 3HaueHus [I/IK) onpenenenue
¢denonoB B OOC, TOYHOCTH PE3yJIbTATOB KOTOPOTO HE BBICOKA O€3 CTauU MPEABAPUTEIILHOTO
UX KOHIIEHTpUpoBaHus [1, 2].

Onpeneneane (HEeHONOB MOXKET ObITh JoCTUTHYTO Ha ypoBHe [IJIK ©Oe3
IpPEBapUTEILHOTO MX KOHIEHTPUPOBAHUSA C IPUMEHEHUEM XpoMaTorpaduyecKux,
JFOMHHECHEHTHBIX U 3JEKTPOXUMHUYECKIX METOJ0B aHanmu3a. OmHaKo pa3paboTKa MPOCTHIX B
UCIIOJIHEHUH, HEIOPOIUX, YYBCTBUTENIBHBIX M CEJIEKTHBHBIX CHOCOOOB, B TOM YHCIE TECT-
METOJIOB, SBJIAETCS AaKTyaJIbHOM aHaJUTHYECKON 3adauyeidl, Koropas TpeOyeT craauu
KOHIICHTPUPOBAHUS YKa3aHHbBIX aHAJIUTOB. JlJI1 3TOro NPUMEHSIOT pa3iMyHble BapHUaHThI
AKCTPAKIUH, a TAK)KE COPOLIMOHHBIE U MEMOpPAHHBIE CIIOCOOBI KOHLIEHTPUPOBAHMSL. JTa CTaUSL
NpoOONOJArOTOBKM YacTO MPUBOAUT K YAOPOXKaHUIO aHalIM3a W CBs3aHa, Kak IpaBUio, C
MPUMEHEHHEM TOKCUYHBIX U JIETy4YUX OPTaHUYECKUX PacTBOPHUTEIEH.

B nmnocnenHee BpeMs anbTEpPHATUBOM OPraHUYECKHMM PACTBOPUTENSAM  SIBISIOTCA
pa3z0aBieHHbIE BOJAHBIE PACTBOPHI HEJIETYyUHX, MaJIOTOKCHUHBIX [TAB, KoTOpBIE MpUMEHSIOT
KaK DKCTPAareHThl [UIsl KOHIICHTPUPOBAHUS BELIECTB IO METOJOJOTMU HA OCHOBE 'TOYKH
nomytHeHus", "clound point" (CP). Ota meTomonoruss mpuMeHUMa Jisi KOHIIEHTPUPOBAHUS
AQHAJIUTOB KaK HEOPraHMYeCKOW, TaK U OPraHUYECKOH MPHUPOAbI C BBICOKUMM 3HAYCHHUSIMU
ko3 ¢uumeHToB  u3BnedeHusd. s 3¢p¢PeKTUBHOrO  KOHLEHTPUPOBAHHUS  MPOIYKTa
B3auMoJieiicTBus peHosnos ¢ peaktuBoM Ponuna-Yokansrey (OY) mpennoxena cucrema: ®Y
— NaxCOs — Tputon X-100 — NaSOs. DochoBonbdpamoBsie U GochoMoInOICHOBEIC
KHCJIOTHI MIPU BOCCTAHOBJIEHUU (DEHOJBHBIMH COEAMHEHUSIMH B LIEJIOYHOM cpele o0pas3yroT
KOMIIJIEKC CHHETO IIBeTa («MOJIHOIeHO-BOIb(PPaMOBast CHHbY») MPH Amax = 760 HM.

Cucrema KOHTpacTHa, O3BOJIET OMpPENEATh KaK MHAWBUIYaAbHOE, TaK U CyMMAapHOE
coJepkaHue (EHOJIOB B IeEpecyeTe Ha CTaHJapTHOE COEJUHEHHE (Hampumep, TaIoBYIO
kucnoty). [Ipennoskens! BapuanThl ciekTpodotomerpuueckoro (JOC =2.7-10° - 6:10° M) n
nsetomerpuueckoro (JOC = 2.3-108 - 1-10°M) onpenenennus dpenonos. [Tocnenuuii BapuanT
OTJIMYAETCs MPOCTOTOM M MPEBOCXOAUT MO YYBCTBUTEIBHOCTU (OTOMETPUYECKUIN BapUaHT,
YTO CBSI3aHO C OTCYTCTBHEM HEOOXOAMMOCTHU pa30aBiIeHUs MULICIUISIPHON (ha3bl, coneprKaleit
AHAIUTUYECKYIO (OPMY «MOJUOIEHOBOW CHHUY.

Jluteparypa
1. MaracymoBa A.T., CadapoB A.M., Xarmynnuna P.M., ®@atesanoBa E.B. Unentudukanus
(eHOJIOB B CTOYHBIX BOJaX HeTeXHMMUUECKUX mpeanpusatuii Pecyomuku bamkoprocran //
I'eopecypcenr. 2012. T. 50. Ne 8. C. 61-64.
2. Bepunnun B.J., Ucauenko H.A., bpunenok H.C. Merogonorus ananu3sa Hepa3[eleHHbIX
cMmecell. IHTepBanibHbIE OLIEHKH CYMMAapHOTO COAEP)KaHUs OJHOTUIHBIX aHAIUTOB // KypHai
anamutrueckor xumuu. 2016. T. 71. Ne 4. C. 369-376.
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3JIJEMEHTHBIN AHAJIN3 OCAJIOYHBIX TOPHBIX ITOPO/] MOTEHIIMAJIBHO
PYJTOHOCHBIX IUIOIIAIEN IOTA CUBUPCKOM IJIAT®OPMBI: DKOJIOI'O-
TFEOXUMHUYECKAS OHEHKA
Yyoapoe B.M., Ilemposa A.H., Yepxawmuna T.10., Yxoeéa H.H., Heanoe A.B.
HUncmumym 3emnoii kopvt CO PAH, Hpxymck, Poccus
E-mail: chubarov@igc.irk.ru

HekoTopsie MUKPO3JIEMEHTHI SBIISIOTCSA 4UyBCTBUTEIBHBIMU UHIUKATOPAMU OPYICHEHHUS,
OJIHOBPEMEHHO SIBJISICH TOKCUYHBIMH JUIsl YEJIOBEKAa M OKpYy’Karolleil cpeasl. B wacTHOCTH,
30JI0TO MOKET IPOSIBIISATH TECHYIO MOJOKUTEIbHYIO KOPPEIALUOHHYIO cBs3b ¢ As, Cu, Hg, Zn
u Pb B reoxumumueckux opeojlax M KOPEHHBIX DPYAONpOsBICHUsX. B nmanHoii pabote
MPEJICTABJICHBI PE3YJIbTAThl aHAIN3a XMMHUYECKOTO COCTaBa OCAJ0YHBIX TOPHBIX MOPOJA Iora
Cubmupckoii mnardopmel Ha pumepe bypaeBckoii miuomamu (yaactku Jynnait, ['ps3nymika,
MypuHCKHUIT), pacnoyiokeHHOW Ha tore Hpkyrckoit obnactu. Hapsamy ¢ reoxuMuyeckum
U3yYEHUEM Ha I[OTEHLIMAJIbHYI0 PYAOHOCHOCTb, AaKTyaJbHBIM SIBIISIETCS HCCIEIOBAaHUE
9KOJIOTHYECKOT0 XapakTepa, IOCKONbKY BOJMU3UM JaHHOW TEPPUTOPUM PACIIOJIOKEHBI
AHrapckuil Metaimypruyeckuil 3aBoj (r. CBHpCK) M mpeanpustue «Ycolbexummnpom» (T.
Yconpe-Cubupckoe), KOTOpble MOTYT OBbITh BO3MOXXHBIMH HCTOYHUKAMU TMOCTYIUICHUS
MBIIIbSIKA U PTYTH, SABJISFOIIMMUCS TSHKEIBIMA METAJIJIaMH TIEPBOTO Kjlacca ornacHoctu [1].

AHanu3 oOTOOpaHHBIX Ha HCCIEAYeMON TEPPUTOPUHM OCAJOYHBIX TOPHBIX TMOPOL
(Mepreneil, J0JOMHUTOB, TY(OIECUaHUKOB) MPOBEICH KOMIUIEKCOM aHATUTHYECKUX METOJ/IOB
[2, 3]: ompeneneHre MakpococTaBa 00pa3IoB (MIETPOTCHHBIX 3J1eMeHTOB), As, Cu, Zn u Pb —
METOIOM PEHTI€HO(IIyOPECHEHTHOM CIIEKTPOMETPUH (CIIEKTPOMETP C BOJHOBOW JTHCTIEPCHEH
S8 TIGER), onpenenenne Hg — MeTogoM aTroMHO-aOCOPOLMOHHONM CIIEKTPOMETPUHU
(anammzatop PA-915M ¢ nmpomutuueckoit mnpucrtaBkoil I[IMPO-915+). Ilpenenst
obOHapyxenus As, Cu, Zn u Pb coctaBunu 2—5 mxr/r, Hg — 0.0005 mkr/r.

Y cTaHOBIIEHBI AMAIIa30HbBI COAEPKaHUH 21eMeHTOB (MKT/T): AS — 10 27, Cu — 18-70, Zn
—6-143, Pb — 3-25, Hg —0.0026-0.2699. KnactepHblii aHaIM3 MO3BOJIMIT BHIICIUTH 3HAYUMbIC
accollMalliy Cpeld OCHOBHBIX M MHKpO3JeMeHTOB. I[IpuHMMas BO BHUMaHHE KJIapKOBbHIE
collepkaHusi dJeMeHTOB [4], Obmu paccuuTaHbl Kod(dduumeHTsl KoHueHTpauuu (K.) u
onacHoctH (K,), a Tak)ke CyMMapHBIii oKa3arenp 3arpsisHeHus (Zc). [lokaszaHo, 4To ypoBEeHb
3arpsA3HeHus u3y4eHHoi teppuropun As u CU SBISETCS KPUTHUECKUM.

Hccneoosanue gvinonneno 3a cuem epanma Poccutickoeo nayunozo ¢onoa Ne 25-71-
30006 ¢ wucnonvzoganuem 0b6opyoosanus  Llenmpos KoOINEKMUBHO20 — NONb30BAHUSL:
«leoounamuxka u eeoxpononocusy H3K CO PAH u «H30monHo-2eoxumuyeckux
uccneoosanuiiy UI'’X CO PAH.

Jluteparypa
1. Canutapnsle npaBuna u HopMmbl CanllmH 1.2.3685-21. I'mrueHnueckne HOpMaTUBBI U
TpeboBaHus K obecreueHUI0 6e30MacHOCTH U (WiIn) Oe3BPEAHOCTH JUIS YeloBeKa (haKTOpOB
cpensl ooutanus. Mockga, 2021. C. 469.
2. Pellinen V., Cherkashina T., Gustaytis M. Assessment of metal pollution and subsequent
ecological risk in the coastal zone of the Olkhon Island, Lake Baikal, Russia // Science of The
Total Environment. 2021. V. 786. 147441.
3. AmocoBa A.A., IlanteeBa C.B., TarapunoB B.B., Uybapo B.M., ®unkenvmreitn A.JI.
PentrenodyopeciieHTHOE OINpe/eNeHne OCHOBHBIX MMOPOJ000pa3yoNMX 3JIEMEHTOB U3
o6pasnoB maccoit 50 u 110 mr // Ananutuka u koutposb. 2015. T. 19, Ne 2. C. 130-138.
4. Kacumos H.C., Biacos J[.B. Kilapku XMMHUECKHX 3JIEMEHTOB KakK 3TaJOHbl CPAaBHEHUS B
skoreoxumud // BectHuk MockoBckoro yausepcutera. Cepus 5. ['eorpadus. 2015. Ne 2. C. 7—
17.
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ONPEAEJEHUE ®TOPA B ITIPUPOJHBIX U TEXHOI'EHHBIX OBPA3IIAX
METOJIOM A1YT'OBOI ATOMHO-SMHUCCHOHHOM CHEKTPOMETPHUHU C
INPUMEHEHUEM MHOT OMEPHOM I'PAJIMPOBKH
IHlabanoea E.B., Bacunvesa U.E.

Unemumym eeoxumuu um. A.I1. Bunoepaoosa CO PAH, HUpxymck, Poccus
E-mail: shev@igc.irk.ru

Nudopmanus o comepkanuu  (ropa B pa3IMuHbIX OOBEKTaX HeoOxXoauma B
FEOXUMHYECKHUX HUCCIIEIOBAaHUAX U IPU U3YUYEHUH TEXHOJOTMYECKUX MPOAYKTOB, a TAKXKE IS
OLICHKH COCTOSIHMSI OKpy’Karoleil cpeasl. B Hacrosimiee Bpemsi Haubosiee IIMPOKO
pacmpocTpaHeHbI METOBI ONIpeAeTeHUs PTOpa ¢ XUMUYIECKOU TPOOOIIOATOTOBKON: 00BEMHBIN
aHalM3, TOTEHIMOMETPHS, HWOHHas  Xxpomartorpadus, Ta3oBas  Xpomarorpadus,
cnekTpodoromepus u T.a. OnHAKO MPUMEHEHHE JTHX METOJOB K IMOPOIIKOBBIM Ipobam
ABIIETCS TPYJOEMKHUM, T.K. JETy4ecTh (TOpa U HATMUYME HEPACTBOPHUMBIX MUHEPATBHBIX (pa3
MOTYT TIPUBECTH K HETOYHBIM pe3yibTaTam ero ompezgenenus [1]. B cBsizu ¢ stum
MPEINOYTUTENbHEE Il PYTUHHOTO ompezelneHuss (Gropa B TIEOJOTHYECKHX MaTepuaiax
MCII0JIb30BAaTh MPSIMbIE METO/IbI, MIO3BOJISAIOLINE N30€KaTh IEPEUNCIEHHBIX MpobaeM. B cBs3u
C TeM, uTO ()TOp UMEET BHICOKHE MOTEHIIMABI BO30YKICHUS U HOHU3AIUH, & €r0 PE30HAHCHbBIE
JVMHAW PACIIOJIOKEHBl B JHMANa30HaX BaKyyMHOTrO yibTpaduonera wid HHOPaKpacHOTO
U3NyuyeHus, omnpeneneHue ¢Gropa METOJAOM  aTOMHO-OMUCCHOHHON  CIIEKTPOMETPUU
OKa3bIBaeTCs 3arpyaHUTENbHBIM [1]. CymiecTByeT ambTepHATHBHBIA CIOCOO ONpeneneHus
dTopa B 1yroBoM paspse no mojiekynsapHoi noioce CaF na anmune BomHbl 529.1 HM, Koraa
HEIOCPEACTBEHHO B IUIa3Me€ JYroBOro paspsaa oOpasyrorcsa Mmonekyiasl CaF 3a cuér
HOPUCYTCTBYIOIIEr0 B mpode (GTopa M M30BITKA KaJbLUS B CHEKTPOCKONMYECKOM Oydepe.
Onnako OydepupoBaHUe MOJHOCTHIO HE UCKIIIOYAET BIUSHUS XUMUYECKOTO U MUHEPAIHHOTO
coctaBa Npo0 Ha pe3yabTarhl ompeneneHus ¢ropa. [loaromy He HalIrOmaeTCsl CHUXKEHHE
MOTPENIHOCTH omnpezeneHus ¢propa 0e3 nmpeaBapuTeIbHON Kiaccudukauy mpoo 1mo reHesucy.
W3BeCTHO, UTO NPUMEHEHHE MHOTOMEPHOIO I'PAAyHPOBAHUS I0O3BOJISIET MHUHMMHM3UPOBATh
MOTPENIHOCTH ONPEENICHUs COJIep)KaHni aHauTa [2].

N3yueHbl BapuaHThl MHOTOMEPHOTO T'PaIyHUpOBAHHUS OJHOBPEMEHHO IO MPUPOIHBIM U
TEXHOT€HHBIM CTAHJAPTHBIM o00pa3laMm [Uisl TOJY4YeHHsI JOCTOBEPHBIX pE3yJIbTaTOB B
muanazone ot 0.0040 mo 65 % wmac. ¢Topa Ha CHOEKTpadbHOM OOOpPYJOBaHUU C
(OTORIEKTPUYECKON pEerucTpanmel CleKTpoB M HEBBICOKOW paspelaronieil crnocoOHOCThIO
(o6parHas nucnepcust 0.8 Hm/MM). IlpuBeneHbl HOBblE JHaHHBIE coJepXkaHHUS (TOpa B
CTaHJApTHBIX 00pasliax cocTaBa TOPHBIX MOPOJ W 30JbI YIJIEH, MOJy4YEeHHBIE C MOMOILBIO
METOJla aTOMHO-3MHUCCHOHHOH CIIEKTPOMETPUU C (POTODJIEKTPUUYECKON perucTpanueit
CIIEKTPOB U BBEJCHUEM BEIECTBA B AYTOBOW pa3psi 10 Crioco0y BAYBaHHUS-IIPOCHITKH.

Paboma  evinonmena na  obopyoosanuu LKl  “Hzomonno-ceoxumuueckux
uccneodosanuu” UI'’X CO PAH & pamkax 2ocyoapcmeentnozo 3adanus no meme HUP Ne 0284-
2021-0005 “Pazsumue memoo08 UCCIe008AHUS XUMUUECKO20 COCMABA U CMPYKMYPHO20
COCMOANUS NPUPOOHBIX U NEXHO2EHHBIX CPeO 8 HayKax o 3emne’”.

Jlureparypa
1. Jankowski K., Jackowska A., Mrugalska M. Direct spectrometric determination of total
fluorine in geological materials by continuous powder introduction into helium microwave
induced plasma // J. Anal. At. Spectrom. 2007. Vol. 22, Ne 4. P. 386-391.
2. Shabanova E.V., Vasilyeva |.E. Modeling of data structure for multivariate calibration in
atomic emission spectrometry // Progress in Chemometric research. NY.: NOVA Science
Publishers. 2005. P. 137-149.
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MNOUCK U ONNPEJAEJEHUE MNOJUIUKINYECKUX APOMATHYECKHUX
YIJEBOJOPOJI0B B ATMOC®EPHBIX ADPO30JISIX METOJIOM I'A30BOM
XPOMATOI'PA®UU — MACC-CITIEKTPOMETPUHU BBICOKOT'O PASPEHIEHUS
Hlaepuna U.C., J/lamkun T.b., /lanunoea 3.B., Kocsixkos J1.C.

Cesepnuiii (Apxmuueckuti) ¢pedepanvhuiii ynusepcumem um. M.B. Jlomonocosa,
Llenmp KonneKMU8HO20 NONL308AHUSL HAYUHBIM 000PYO08anHUeM «Apkmukay,
Apxaneenvck, Poccus
E-mail: i.shavrina@narfu.ru

[Tonmuuuknuyeckue apomaruueckue yriaeBonopoasl (ITAY) sBistoTcs TOKCHUHBIMH U
MIOBCEMECTHO PACIPOCTPAaHEHHBIMHU 3arpsI3HUTESIMU Bo3tyxa. [locnennee Bpems Bce Oosbliiee
BHUMaHUE YJIENSIeTCA UX ONPEEIICHUI0 B aTMOC(EPHOM BO3/1yX€ FOPOJICKOM Cpefibl, CENbCKOM
MECTHOCTH M YAAJIEHHBIX OT AHTPOIIOT€HHBIX MCTOYHUKOB TEPPUTOPHUAX, YTO OOYCIOBIECHO
HEKOTOPBIMU OCOOEHHOCTSIMU JTAHHOW TPYIIBI COeAMHEHUN. B mepByIo ouepenb 3T0 BbI3BAHO
CrocoOHOCTRIO TpaHcopmammu arMochepHbix [IAY mox nelictBueM armochepHbBIX
OKHUCJIUTEJICH B MPOAYKTHI C emle 0ojiee BHIPAKEHHOW MyTareHHOCTHIO U TOKCUYHOCTBIO, YEM
UX UCXOJIHBIE NpeamecTBeHHUKY [1]. Bropas ocobennocts I1AY 3akirodaercs B UX BBICOKOM
MOTEHLIMaNe JJIsl IepeHoca BO3AYIIHBIMA aTMOC(HEPHBIMU TOTOKaMU Ha OOJbIINE PACCTOSTHUS
U BIIOCJIEJCTBUM OCEJIaHWU B IOBEPXHOCTHBIX BOJaX, IMOYBAX U JIOHHBIX OTJIOKEHUSAX
OT/IAJICHHBIX PETUOHOB, BKIItoUast ApkTuKy [2]. B HacTosimem uccnenosanuu meton I'’X-MCBP
Ha OCHOBE OpOMTaIbHON MOHHOH JoBymkH Orbitrap ObIT yCHIENTHO NPUMEHEH IS TIOUCKA U
KoJMuecTBeHHOro ompezeneHusi [IAY B skcTpakTax B3BEHICHHBIX YacTUIAX aTMOC(epHOro
BO3/yXa I'. ApXaHTeIbCK, Ipeaesbl 0OHAPYKEHUS Ui OOJBIIMHCTBA TOJUTIOTAHTOB MIPU STOM
coctaBunu mopsaka 0.05 ur/m®. B pesynbTaTe I€I€BOTO M HEIETEBOTO CKPUHUHTA OBLIO
oOHapyxeHO 43 moJIIoTaHTa MOJIMAPOMATUYECKON MPUPOJIBI, COJEp)KaHUE KOTOPBIX B
cpemHeM Bapbupyercsas oT 1 go 2 ur/m®. Kucnmopoacomepxkaume ITAY mpencrapieHs!
COCIMHEHUSIMI C THAPOKCHUIBHBIMH, KETOHHBIMH, aJbJCTHIHBIMA W KapOOHWIbHBIMU
rpynmamu. M3 Hux mnpeobmamaror  9H-duyopen-9-on, antpanen-9(10H)-on, 9,10-
aHTpALIEHUOH, aHTpalleHauKapookcaibaerua. OCHOBHBIM MIPEICTaBUTENIEM a30TCOAECPKAIINX
[TAY seasiercs Oenzo(h)xuuonuH. C HCMONb30BAaHUEM AMATHOCTUYECKHX COOTHOIICHHMIA
U30MEPHBIX CTPYKTYp HEKOTOpbIX ITAY ObUIO yCTaHOBJIEHO, YTO HCTOYHUKAMU JAHHOUN
IpyNnbl NOJUIFOTAHTOB SIBJISIFOTCS NPEUMYIIECTBEHHO IUPOTEHHBIE IPOLECCHl - mellOJHOE
CrOpaHHe TOIUIMBA U CKUTaHHE OMOMACCHI.

Paboma evinonnena npu gunancosou nooodepcke Poccuiickoco mayunozo gonoa
(npoexm Ne 24-73-00235)
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COBEPHIEHCTBOBAHMUE 3JIEKTPOXUMHWYECKHUX ITOAXOA0B K
T'EOBKOJIOTMYECKOMY MOHUTOPHHI'Y, OFbEKTOB OKPYKAIOIIENA
CPEJbI, HA TIPUMEPE NTPOMBIIIJIEHHBIX U )KNJIBIX 30H PECITYBJIUKH
BAIIIKOPTOCTAH
Hlapunoea JI./l., Cudenvnuxoe A.B., I'apeee H.A., buscanoea I'.I'., Bacenuna H.A.,
Keamxkoeckaa A.C.

Yumckuii ynugepcumem nayku u mexHonocuil
Hncmumym xumuu u 3auumasl 8 upessvluatinvlx cumyayusx, Yea, Poccus
E-mail: liliyadamirovna98@mail.ru

OxpaHa OKpy’Karolel cpebl B YCIOBUAX YPOaHH3AIUU CTAHOBUTCSA OCOOCHHO aKTyaJbHOM
H3-3a TIOBBIINICHHA 3arpA3HCHHUS BO34yXa, BOJblI M IIOYBbBI, @ TAKXKC ACrpagalliyd IIPHUPOJAHBIX
pecypcoB. YBeJMuUeHHE TUIOTHOCTH HACEJICHHBIX IyHKTOB TpeOyeT BHeApeHus 3¢ (eKTUBHBIX
METOO0OB MOHHUTOpPHUHIA JJIA CBOCBPEMCHHOI'O BBISABJICHUSA 3KOJOTHYCCKUX YIpos.
DNEKTPOXUMHUYECKHUE METOMABI MPEACTABISIOT COOOW MEePCHEKTUBHBIM WHCTPYMEHT JIsi aHalu3a
3arpsA3HSIONINX BEIIECTB 6J1ar011ap51 CBOE BEICOKOU YYBCTBUTEIBLHOCTH, 6I>ICTpOTe M BO3MOXHOCTH
MIPOBEJICHHS U3MEPCHHUM B PEAIbHOM BPEMEHH. DTH METOJBI MO3BOJISIOT 00Jiee TOYHO OICHUTh
Ka4ecTBO OKpyKaroleh cpeapl W pa3padoTaTh CTpPATETMH JIi MHHMMH3alMd HETaTHBHOTO
BO3JICHCTBHSI ypOaHW3aIlMM Ha JKOCHCTEMBI, OOECIeuMBasi YCTOMYMBOE pa3BUTHE TOPOJICKHX
TEPPUTOPUHL.

DNEKTPOXUMHUYECKHUE CEHCOPhl (DYHKIMOHMPYIOT Ha OCHOBE W3MEpPEHHUS HW3MEHEHUI
OJICKTPUUCCKUX IIapaMETPOB, CBA3AHHBIX C OKUCIUTCIBHO-BOCCTAHOBUTCIBHBIMHU PCAKIHUAMU
LEJICBBIX BCIICCTB HAa ITOBECPXHOCTHU IJICKTPOAOB. Onu IOPOABJIAIOT BBICOKYIO UYBCTBHUTCIIbBHOCTD,
MO3BOJIAKOT IOJIy4aTb pe3yJibTaTbl B PCAJIbHOM BPEMCHU U SABJIAIOTCA KOMIIAKTHBIMHU H
MMOPTATHUBHBIMHU. ITo CpaBHCHUIO C TpaJUIHUOHHBIMH MCTOJAMH aHaJIM3a, 3JICKTPOXUMHUYCCKHC
CCHCOPBI 06J'Ia[laIOT HU3KOH CTOMMOCTBIO OKCIUTyaTallui, KUPOKUM JHAITa30HOM IIPHUMCHCHHA U
BO3MO>KHOCTBIO 6BICTpOFO aHajlin3a, 4TO ACJaCT HUX HUACAJIBbHBIMH JII MOHUTOPHHI'A Ka4CCTBA
OKpy>Karomien cpeasi [1].

COBCpH_IeHCTBOBaHI/Ie QJICKTPOXUMHUUCCKHUX IMOAXOA0B K I'€OIKOJIOTrHYCCKOMY MOHUTOPUHTY
B IIPOMBIIIJICHHBIX U JKUJIBIX 30HAX y(bbl CTAaHOBUTCS OCOOEHHO AKTyaJIbHBIM U3-3a 6LICTpOFO pocTa
IMPOMBIIIJICHHOCTHU U yp6aHI/ISaLII/II/I, 9TO CO3aacT BBICOKHH PUCK HCTATHUBHOT'O BJIMAHHWA Ha 31J0POBbC
HACCJICHHUA MU 3KOCHUCTCMY. SHCKTpOXI/IMI/ILICCKI/Ie CCHCOPBI MOI'YT HNpCAOCTAaBHUTb OIICPATHBHBLIC
JaHHBIC O 3arpA3HAONHMX BCHICCTBAX, HMX KOHLOCHTpAUWMM H HNCTOYHUKAX, YTO IIO3BOJIACT
3HAYUTEIFHO YCKOPUTH PEarupoOBaHKUE Ha KOJOTUIECKHE MTPOOIIEMBI.

HoBu3zHa mMOAXOMOB K TEOIKOJOTMYSCKOMY MOHHUTOPHHTY B Yde 3aKioJacTcs B
HCII0JIb30BAHUHN HEAOPOIUX IJICKTPOHHBIX HOCOB, KOTOPBIC ITIO3BOJIAIOT C061/IpaTI> 6OJII>IHI/IG JTaHHBIC
O Ka4€CTBE BO3ayXa. C TIOMOIIIBIO XEMOMETPHUKHN MBI MOXXEM BBIABIIATH JIATCHTHBIC CTPYKTYPHI,
CBSI3aHHBIC ¢ KOHIIEHTPAIMEH CIC0BBIX BEIIECTB B aTMOC(hEpHOM Bo3yXxe. KOMITJICKCHBIN aHaIn3
JAaHHBIX BKIIIOYACT CTPATCTUYCCKYIO paCCTAaHOBKY JAaTYHUKOB I1IO0 I'OpoaYy, 4TO oOecrieunBaet Oosee
TOYHBIN MOHHUTOPUHT 3ar‘pﬂ3HeHHﬁ B pa3JIMYHBIX 30HaX, KaK IMPOMBIIIJIICHHBIX, TaK U )XUJIbIX. 3T10T
MoAXOJ IMO3BOJIACT MHTCTPUPOBATH JaHHBIC AJIA CO3JaHUA JIGTaHHSHpOBaHHOﬁ KapTHHBI COCTOSAHHA
9KOJIOTHYECKON CHUTyallMd, YTO SBISIETCS BaXXHBIM IaroM K 3((exkTHBHOMY yIpaBICHUIO
Ka4y€CTBOM Oprncanmeﬁ Cp€AbI U IMOBBIICHUA 6€3OHaCHOCTI/I JUJIsI HACCJIICHU .

B AOKJIaAC MNpPEACTABJIICHBI  PE3YJIbTAThI anpo6au1/m MyJ'IBTPICCHCOpHOfI CHUCTCMBI
pacrio3HaBaHUs "3amaxoB" OPOMBIIJICHHBIX MW JXWJIBIX 30H C HMCIOJb30BAHUCM aBTOPCKOI'O
TEMIIOPAJIbHOT'O nmoaxoaa Ha OCHOBE  KOHUICIIIIMH OOJIBIINX JaHHBIX. Hcnoap3oBanu
ACBATUCCHCOPHYIO CHUCTEMY MCTAJJIOKCUAHBIX CCHCOPOB HepereCTHOﬁ JYBCTBUTCJIIBHOCTHU.
HOCTpOGHa IFCOOKOJIOTHUYCCKAaA KapTa MHOI'OMCPHBIX 06paSOB BO3AYIIHBIX MacCC, ITO3BOJIAIOIIas
OLCHHUTDb Ka4€CTBO BO3AyXa U ABHXKCHUC 3ar pﬂSHHTeHCﬁ B OHJIaWH pexKUME.

Jluteparypa

1. Bizhanova G.G., Bashirova Z.A., Zaripova G.G. Improving electrochemical approaches to
ensuring food safety and quality using temporal machine learning techniques // Neurocomputers:
development, application. 2024. Vol. 26, No. 5. P. 5-7.
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KUHETHYECKUE METO/JbI «OTHEYATKOB IIVIBIHEB» B KOHTPOJIE
KAYECTBA BO/J
Hluk A.B., Ckopooozamoes E.B., bexnemuuiee M.K.
Mocrkoesckuii eocyoapcmeennwiii yHusepcumem umenu M.B. Jlomonocosa,
xumuueckuu gpakyromem, Mockea, Poccus

E-mail: shik.1966@mail.ru

C xaxapIM roJoM Bo3pacTaeT NedULUT YUCTONH BOJBI M3-3a 3arpsA3HEHHUS MPUPOTHBIX
BoA. COpoC pa3inMuHBIX 3arpsi3HUTENEH M CTOYHBIX BOJ CYILIECTBEHHO yXYyJALIAlOT KaueCTBO
OPUPOJHBIX HCTOYHUKOB. HeoOXOAMMOCTh perysspHON OIEHKHM KadyecTBa HMCTOYHHUKOB
NPUPOJHON BOJBI JENACT aKTyallbHOW pa3pabdOTKy MPOCTHIX, HEIOPOTHUX U HKCHPECCHBIX
METOJIOB KOHTPOJISl KauecTBa MPUPOAHBIX BOJ, B YAaCTHOCTH, (hakTa cOpoca CTOYHBIX BOJ B
MCTOYHUKU BOJOCHAOKEHUSI.

Jns oueHKH KadyecTBa OOpas3IOB BOJBI Mbl MCIONB30BAIMA MPEASIOKEHHBIH Hamu [1]
KMHETUYECKUII BapUaHT MeETOJla «OTIEYaTKOB NaJIbLIEB», OCHOBAHHBIM Ha IOJYyYEHUU
MHTETPAIIbHON XapaKTepUCTHKU 00pasia 0e3 uAeHTU(UKAIIMY ero OTAEIbHBIX KOMIIOHEHTOB.
C »OTOH wnenpl0 MPOBOAWIM HWHAWKATOPHBIE PEAKIUH OKHUCICHHS KapOOIMaHWHOBBIX
KpacuTeNel pa3jMYHbIMH OKHCIHUTEISIMU B MPUCYTCTBUM OOPA3IOB BOABI B 96-IIyHOUHBIX
IUIaHIIeTaX. B KadecTBe aHAIUTUYECKOTO CHUTHalla MCIOJIb30BAIM CBETOINOIVIOIIEHUE B
nmuana3onax R, G, B u untencuBHocTh duryopecuenuu B 6nmxHet UK obnactu, nuamepsiembie
dororpaduyeckn Kaxpie HECKOJIbKO MUHYT. [lomy4yeHHbIe naHHbBIe 00padaThIBAIM METOIOM
rmaBHbiX  KommoHeHT (MI'K), nwuneiiHoro muckpumuHantHOoro aHanmuza (JIJA) wumm
aoructuueckoi perpeccuu (JIP).

[Tokazanu BO3MOXHOCTH pacro3HaBaHus 11 mpo® nmpuponHOW BOABI ISATH KIIACCOB
(BoIONpOBOIHAS,, POJIHUKOBAs, KOJIOJIE€3HAs, U3 CKBAXUHBI, U3 MpYyJa); OTIIUYUTh YUCTYIO
HOPUPOJHYIO BOJBI OT 00pasloB, 3arpsA3HEHHBIX BOJOPACTBOPUMON (hpakiuel MOTOPHOTO
Maclla pa3HoOH cTeneHH pa30aBieHusl UM MOHaMHU kene3a(2+) B auanaszone 0.003 — 0.3 mr/m.
Vcnonb3oBaHue  MPEATIOKEHHOTO  MOAXOJAa  IMO3BOJIMJIO  OOHApyXuThb  Haubosee
PEaKLMOHHOCIIOCOOHBIE aHATUTHI (TpUNTO(pAH, UCTEUH, OBIYMI CHIBOPOTOUYHBIH allbOYMHUH U
JAHK) Ha ¢oHe MeHee peakIMOHHOCIMOCOOHBIX B MpHpoaHOil Bome. Kpome Toro, meron
NPUMEHUIIM JJIs PAClIO3HAaBaHUSA O0Opa3lloB pPA3JIMYHBIX CTOYHBIX BOJ, pa30aBICHHBIX
BOJIONPOBOAHON B pa3INyHOE YUCIIO pa3, BIIIOTH A0 1:1000.

HepeaKkLMoHHOCNoco6HbIE
aHanuTbl

Haubonee
Koutponp . ® peakyWMOHHOCNOCOGHbIE
AMHWHOKHCAOTDI

Trp'

2

.
A
A

Pocm peakyunHoii
cnocobrocmu

PC2 (33 %)

CrouHas Boga

CpeaHAR peakUMoHHaA
Yucrana soga cnocobHOCTL

-8 160
F1(98%) PC1(42%)

Pucynok 1. I'paduku cuetos: JIJIA /1 cTOUHOM BOJBI pa3HOM CTENEHU
pazbaBnenus(cnesa); MI'K st rpynm aHamIMTOB pa3HO# peaKIMOHHOM CIIOCOOHOCTH(CITpaBa).
Paboma evinonnena npu ¢hunancosoti noodepoicke npoexma «Hucmas 600a»
noooepaicannoco epanmom Munucmepcmea mayku u evicuieco obpazosanusi Poccutickoti
Deoepayuu (Coenawenue No 075-15-2024-546).
Jlureparypa
1. Skorobogatov E.V. et al. Monitoring Different Water Types for Engine Oil-Water-Soluble
Fraction and Iron(2+) Using a Reaction-Based Optical Sensing Strategy: A Proof-of-Concept
Study // Industrial and Engineering Chemistry Research. 2024. VVol. 63(28). P. 12336.
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3KOJIOTTYECKAS METPOJIOT S U BOITPOCHI ITPUKJIA THOM YKOJIOT A
Abaxymos E.B.
Canxm-Ilemepbypeckuii 20cy0apcmeenHbvlil yHugepcumen,
buonoeuueckuii haxynomem, Canxkm-Ilemepoype, Poccus
E-mail: e.abakumov@mail.ru

BaxxHe#mmm BOmpocoM MPHKIAAHON SKOJIIOTUU U T€0IKOJIOTUH SIBJISETCS 00ecreueHue
€IMHCTBA CUCTEM U3MEPSAEMBIX IKOJIOIMYECKHUX BEJIMYNH. DTO BOIPOC AAEK OT pemeHus. Eciu
XUMHUYECKHE MapaMeTpbl, XapaKTEpU3YIOLIUE IOYBbl WJIM BOAHBIE OOBEKTHI H3MEPSIHOTCS
U3BECTHBIMU M BEpU(UIMPOBAHHBIMUA METOJAMHU, BKJIIOYAsl KJIACCHUECKHUE M COBPEMEHHbBIE
BBICOKOTOUHBIE MHCTPYMEHTAJIbHBIE, TO IMOMYJISLHUOHHBIE XapAKTEPUCTUKU WIIM MapaMeTpbl
penbeda U3MEPSIOTCA WM  XapaKTepU3YIOTCS C€ IOMOIIBIO CaMblX Pa3HOOOPA3HbIX
MoKa3aresiel, He OIMCAaHHBIX B HOpMaTHBaX M perjiaMeHTax. B cBA3M C 3TUM oOLieHKa
BO3JCHUCTBUSL Ha OKPYXKAIOIIYI0 Cpedy W JKOJIOTHYECKas »3KCIepTH3a OOpeMeHSIoTCs
pe3yibTaTaMu TBOPYECKOrO IMOJX0J1a, NMPUMEHSEMOro IKCIEpPTOM-UcciieoBareaeM. Takum
0o0pa3oM, CTOUT 3ajjaya pa3pabOTKU peecTpa U3MEPSEMbIX UIIH (PUKCUPYEMBIX SKOIOTHYECKUX
BEJIMYHMH, peecTpa NPUMEHSIEMbIX METOJOB M TpaHHI HX MpuMeHeHus. Heobxomumo
YYHTBIBaTh, YTO DPsi HOPMHUPYEMBIX IOKa3aTeNed Ul I0XKHO-TAaCKHOM IPHUPOJHON 30HBI
pa3paboTaH Il KUCIBIX IIOBUAIBHBIX T€OXUMHUUECKUX OOCTaHOBOK. B ypOaHM3MpOBaHHBIX
skocucremax (Cankr-IletepOypr, MockBa) oHH TpaHCHOPMUPYIOTCS B IIEJIOUHBIE YMEPEHHO-
aKKyMyJIITUBHbIE. BoO3HHMKaeT »sKojorudeckas IpaBoBas KOJUIM3MS, KOIJla HOpPMAaTHB,
pa3paboTaHHbI AN JaHHOM NPUPOAHOM 30HBI U3 HAYUYHBIX COOOPAKEHHH HEBO3MOKHO
IPUMEHSTh K O0bEKTaM, PACIIOJIOKEHHBIM B TOpOJax, HO NMPaBONPUMEHUTENbHAs MPaKTUKa
00s3pIBa€T MMEHHO K »ToMmy. [Jlpyras mpoOiema 3akiiodaeTcs B HPUMEHEHHUHU
TPAHCIOKAIIMOHHOTO JIMMUTHPYIOILErO IMOKa3aTelsl BPEIHOCTU 3arpsi3HSAIOIIMX BEIIECTB K
oYBaM M TPYHTaM, Ha KOTOPBIX HUKOIJa He OyAeT BBIPAIMBATHCS CEIbCKOXO3AHCTBEHHAS
nponaykius. HopmatuBbl A NOYB TOpPOJOB TaKUE K€ CTpPOrMe, Kak M JUIsl T04YB
CEJIbCKOXO3SMCTBEHHBIX mpeanpusaTuil. Heobxonumo  (yHKIMOHAIBHOE 30HUpPOBaHME
HOPMAaTHUBOB, YTO TpeOyeT OrpoMHOM METOAWYEeCKOW padoThl M  TIIATEIBHOIO
METO/I0JIOTUYECKOT0  COMpPOBOXKAECHUA. YUTO Kacaercs IoJcueTa HHIEKCOB aib(a- u
O6erabuopazHooOpa3usi COOOIIECTB, 3/€Ch HEOOXOAMMa perjaMeHTalusl HU3MepseMbIX
[IapaMeTpoOB B pa3IMYHbIE BPEMEHA I'0J1a, YTO B HACTOSIIEE BPEMs JE€JIAETCS B 3asIBUTEILHOM
nopsiake. Eme ofMH TMraHTCKUil BBI30B COBPEMEHHOM NMPHUKJIAJHON 3KoIoruu — o0paboTka
JAaHHBIX BBICOKOIIPOM3BOJUTEIBHOIO CEKBEHUPOBAHUS U UX DKOJIOTUYECKAass MHTEPIIPETALMSL.
DKoyoruyeckass METareHOMHKa W MeTapaOKOJMHI TpeOyloT MpaBOBOM peryiaMeHTaluu WU
omnpezeneHuss 6a30BOM JIMHUM TAKCOHOMHYECKOI'O COCTaBa M (PYHKIIMOHAIBHOIO COCTOSTHUS
MHUKPOOMOMOB pa3IMYHbIX MPUPOIHBIX cpell. Takum oOpa3oM, nepes MPUKIATHON SKOJIOTHen
CTOUT psJ] BHI30BOB M NPOOJIeM, KOTOPBIE JOJKHBI ObITh PEUICHBI ISl CHH)KEHUS PHUCKOB
HEBEpHOW OIICHKM Bpeia M BO3ACUCTBUS, a Takxke, /Uil pa3padOTKU aJeKBATHBIX METO/0B
MOHETH3AIMH BaKHEHIIINX SKOCUCTEMHBIX YCIYT.

Paboma evinonnena npu noooepcxe PH® 23-16-20003
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OCOBEHHOCTH BJIMSAHUA KOMIIOHEHTHOI'O COCTABA
BHOPA3JIATAEMBIX I''TYBOKNUX 3BTEKTUYECKNX PACTBOPUTEJIEN HA
OCHOBE AMUHOKHUCJIOT HA UX DOKCTPAKIIMUOHHBIE BO3MOXKXHOCTH
Aoamos A.A., /lasvioosa E.I'., Illuwoe A.1O.
Canxkm-Ilemepbypeckuil 2ocyoapcmeentblii ynugepcumem, YHuugepcumemcxui np., 0. 26, 2.
Canxm-Ilemepbype, [lempoosopey, 198504, Poccus
E-mail: st116419@student.spbu.ru

[Tpupoansie rmy6okue 3BTekTndeckue pacreoputenu (III'IP), oTBeyaromue npuHIMTIAM
«3€JIeHON XUMHUY» O00Ja/1al0T HUCKIIOYUTENBHBIM MOTEHIUAIOM JJI 3aMEHbl OPraHUYECKUX
OKCTPAreHTOB MPY M3BJICUCHUN PA3IMYHBIX COCIUHEHUI U3 ClIoXKHBIX MaTpul] [1]. [Tockoibky
cocrapnsitorue [II'OP  sBnsitoTCS BTOPUYHBIMH META0OTUTAMH KUBBIX OPraHU3MOB U
00Ja/1al0T NUIIEBBIMU CBOMCTBAaMH, IKCTPAKTHI, MONy4deHHble ¢ nomoupio III'OP moryt
HAIPSIMYIO UCTIOJIB30BaThCS B cOCTaBe (hapMaKOJIOTUYECKUX MIPENapaToB, HyTPUIIEBTUKOB, YTO
MO3BOJISIET M30€XKaTh JOPOTOCTOSAMICH OYHMCTKM OKCTPAaKTa OT IMHUPOKO HCIOIb3yEeMbIX
TOKCHUYHBIX pacTBOpUTENe. [ 1y0okue IBTEKTHUECKHE PACTBOPUTEIH HA OCHOBE AMUHOKHUCIIOT
(AKI'OP), sBastommecs noakiaccoM III'OP u coneprkaliue B cocTaBe CTpYKTYPHBIE €IMHULIBI
0enkoB, 00J1a1aI0T HU3KOM TOKCUYHOCTBIO, KpOME TOT0, OHU OMopasnaraeMsl. BapnaGenbHOCTh
KoMOuHarwmii Mexay komrnoHeHTaMu AKI'OP, BBuay aMpupHILHBIX CBOICTB aMHUHOKHUCIIOT,
3HAYUTENIbHO paclIupsieT BO3MOXXHOCTH Tmonbopa coctaBa AKIDP pans cenexkTuBHOTO
U3BJICUCHUS PA3JIMUHBIX KJIACCOB COSIMHECHUI U3 IPUPOTHBIX MaTpull [2]. 3y4eHbl cucTeMsl,
coJlepiKallie pa3Hble aMUHOKHUCIIOTH (IIPOJHH, (-allaHuH, TJIUIUH) B KayecTBE aklenTopa
BOJIOPOJTHOW CBSI3M W PSJ OPTaHUYECKUX KHCIOT C PasHbIM YHCIOM KapOOKCHIIBHBIX,
THJIPOKCHWIIBHBIX ~ TPYIIN, JUIMHOW YTJIEBOAOPOJHOro paaukana. IlokazaHo BiIusHHE
koMrioHeHTHOTO cocTaBa AKT'DP ero Ha skcTpakiimoHHbIE BO3MOXXHOCTH. B paboTe mpoBeieH
CPaBHUTENBHBINA aHAIN3 HKCTPAKTOB, MOJYUYEHHBIX KaK C TTOMOIIbIO ITyOOKHX IBTEKTHUECKHX
pacTBopuTeNlel, TaK M IBTEKTHYECKHX CHUCTEM, HE SBISIONUXCS TIyOOKHMH, OIIEHEHA
BO3MOXHOCTb U 3()(peKTUBHOCTH MCIOIB30BAHUS 3TUX PAacTBOpHUTENeH A u3BneueHuss bAB
U3 JICKQPCTBEHHOTO PACTHUTEIHHOTO CHIPBS, XapaKTEPHU3YIOLIETOCS Pa3IMIHBIM MPOIICHTHBIM
CoZIep’KaHHEM KJTaCCOB OMOAKTHBHBIX BEIIECTB Ha MpUMepe CosiHKU XomoBoii (Salsola Coll.),
KpOBOXJICOKH JiekapcTBeHHOU (Sanguisorba off.).

Paboma ewinonnena npu gunancosoli noddepcke Poccuiickoeo Hayunoco ®@omnoa
(npoexm 22-13-10039). Hayunvle uccrnedosanusi Obliu NposedeHbl ¢ UCHONb308AHUEM
0bopyoosanus nayunozo naprxa Canxkm- Ilemepbdypeckoeo I ocyoapcmeennozo Yuusepcumema
(Memoowi ananuza cocmasa eewecms, [lenmp ouacHocmuku YHKYUOHATbHBLIX MAMEPUATLO8
Onsl  MeOuyuHvl, Gapmaxkonrocuu U HAHOIIEKMPOHUKU, Tepmocpasumempuueckue u
Kanopumempuieckue memoobl UCCIe008AHUSL).

Jlureparypa
1. Dai Y., et al. Natural deep eutectic solvents as new potential media for green technology //
Anal. Chim. Acta. 2013. V. 766. P. 61-68.
2. Wang W. et al. Development and optimization of green extraction of polyphenols in Michelia
alba using natural deep eutectic solvents (NADES) and evaluation of bioactivity // Sustainable
Chemistry and Pharmacy 2024. V. 37 P. 101425.
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PA3BUHTHE MAJIBIX APKTHYECKHUX O3EP: TEH/IEHI[UHU K
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bazoea M.M., Mouceenxo T. HU.
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IIpo6nema 3BTpOodUpOBaHHS BOIOEMOB BCIEICTBHE HEKOHTPOIUPYEMOTO TIOCTYTIICHHS
OTPOMHOTO KOJNYECTBA OMOTCHHBIX SJIEMEHTOB M OPraHMUYECKUX BEIIECTB B OMOTHYECKHI KPYTOBOPOT
ocTpo o0o3Hauymnack B Mupe B nociegHee croierue. Ha Konsckom CeBepe BeiencTBHE TUTETBEHOTO
(6omee 75 net) GyHKIMOHMPOBAHWS TPEINPUATHI IO MepepaboTKe MeTHO-HUKEJEBBIX Py PETHOH
HCIIBITHIBANI CYIICCTBEHHYIO aHTpomnorenHyo Harpysky. C konna 80-x rr. go 2010 r. BeimageHus
AHTPOIIOTCHHON CEephI yCcTounBo cHU3UIUCH ¢ 3.0 rox mo 0.5 rS/m? romq u x 2018 r. coctapwau 0.37
rS/m? rox B paguyce 10 30 km? [1]. IIpu 5TOM cileyeT y4ecTh, 4TO COIIACHO apXMBHBIM JaHHBIM [2] B
TYHAPOBOH 30HE CPEIHEr0J0Basi TEMIEpaTypa Bo3ayxa yBeauumiack Ha 1.1°C, B necoTyHApOBOM — Ha
0.9°C, B ceBepo-Taéxkuoit — Ha 1.1°C. Llenb paboThl cocTosia B MCCIICIOBAHUHU JOJITOBPEMEHHBIX
W3MEHEHUI COJepXaHWil OpPraHMYEeCKOTO BEIIeCTBA M OWOTEHHBIX JIIEMEHTOB B MAaJbIX O3epax
Pa3IMYHBIX JTaHAMIAPTHBIX 30H POCCUHCKON APKTHKH B yCIOBHSIX MOTETUIEHHUS KIIMMaTa U YBEITMUCHUS
ypoBHs Tpoduu. Beero Obuto mcciemoBano 68 ozep. JlaHHBIE MOJTY4YEeHHI Ha OCHOBE METOJIOB,
UCIIOJIb3YEMbIX B MEIKIyHAPOIHOH npakTHke 1o nporpamme ICP-Water [3].

Tabéauua 1. Tpoduueckuii cratyc o3ep Konbckoro CeBepa B pa3nuyHbIX JaHIIIAQTHRIX 30HaX
KonnuecTBo 03ep, %
Il - mecorynaposas | lll-ceBepo-Taexnas
3nauenue TSI | — TyHOpOBas 30HA 30Ha 30Ha
1990- 2010- 1990- 2010- 1990- 2010-
2010 2018 2010 2018 2010 2018

onurotpodHbie (0-30) 67 13 52 0 33 0
mezoTpodubie (30-50) 20 53 43 29 25 10
srpodusie (50-70) 13 34 5 71 42 90

Paccunrannsiii nagexc tpoduueckoro craryca (TSl) [4] (tabm. 1) moka3am, 4TO B TYHIPOBOW
30He Kk 2010-2018 rr. o cpaBuenHuro ¢ 1990-2000 rr. cCOKpaTHIOCh KOJTHYECTBO OJIMIOTPOMHBIX 03ep
W YBEIMYWIOCH YUCIIO ME30- W 3BTPO(HBIX COOTBETCTBEHHO. B JIeCOTYHIPOBOI U ceBepo-TaeKHOM
30HaX kK 2010-2018 rr. HE ocTaNIOCh OMUTOTPOMHBIX 03€P, COKPATUIIOCH KOJIMYECTBO ME3OTPO(PHBIX 03€p
W 3HAYUTEIBHO BO3POCIO KOJMUeCTBO 3BTpodHBIX [1]. [Tpu 3TOM s BCell UIOmaan BOIOCOOPHBIX
OacceiiHOB HcCiIeJOBaHHBIX 03€p XapaKTEpPHO OTCYTCTBHE OJIM3JEKAIIUX KPYMHBIX HACEJICHHBIX
MMyHKTOB ¥ TIPOMBIIUICHHBIX MPOU3BOACTB. B HammMX WcciaenoBaHUsIX, THIOTE3Y O Ipeodiamaroiem
BIIMSIHUM KJIMMaTH4YecKoro (akTopa Ha JOJITOBPEMEHHBIE W3MEHEHUS XHMHYECKOI'O COCTaBa BOJI
MOJITBEPKIAeT HapacTaHHe OMOTCHHBIX AJIEMEHTOB, MPOSIBISIONIEMCS] B TTOBBIIICHUN COJICPKAHUN MX
00mux GopM npu cTaObUIBHBIX COJlEpKaHUAX OMOAOCTYHBIX GopM (HUTpaTOB U PocdaTos), KOTOPLIE
OBICTPO YTHUIIU3UPYIOTCS B MIPOIYKIIMOHHBIX ITPOIIECCcax BOJAHOM dKocucTeMsl [1, 5].

Paboma evinonnena ¢ pamxax I'oczadanus 'EOXHU PAH FMMZ-2024-0052
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03€p B YCIIOBHSX MOTEIUICHHs KJMMaTa: peruoHaibHbie ocodenHoctu // Teoxumus, 2023, T. 68, Ne 4,
C. 409-423. DOI: 10.31857/S0016752523040106
2. http://www.pogodaiklimat.ru/archive.php?id=ru&region=51
3. Eaton A., Arnold E., Archie A.E., Rice E.W., Clesceri L.S. (1992) Standard Methods for the
Examination of Water and Wastewater. 17th edn. Washington, DC: American Public Health Association
(APHA).
4, Carlson R.E. (1977) A trophic state index for lakes. Limnol. Oceanogr. 22(1), 361-369.
5. Moiseenko T.l., Bazova M.M. Eutrophication of Lakes: From Global Process to Regional
Implication in the Kola Arctic Region. Ecohydrology, 2024; 0: 2713, P.1-12
https://doi.org/10.1002/ec0.2713
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OJHOBPEMEHHOE OHNPEJAEJEHHUE 15 TOKCUYHBIX DJIEMEHTOB B
MNOBOYHBIX MNPOAYKTAX ’)KUBOTHOBOJACTBA METOJAOM MACC-
CIHEKTPOMETPHUM C UHAYKTUBHO-CBSI3AHHOM IVIA3BMOM
Baupoe A.JL, Ycanoea E.JI.Y, Ocunosa E.C.*?, Menexun A.0. , Tuwenxo B.B.'?
YDeoepanvuviii yenmp oxpanvl 300posws scueommwix, Braoumup, Poccus
2Poccutickuti xumuxo-mexwonoauyeckuii ynusepcumem umenu JI.H. Menoeneesa, Mockea
Poccusa
3Poccutickuil ynusepcumem opyacowr napooos, Mockea Poccus
E-mail: abairov22@yandex.ru

C OBICTPBIM pa3BUTHEM MHPOBOM JKOHOMHUKH 3arps3HCHHE TIOYBBI TOKCHYHBIMH
9JIEeMEHTaMU CTAaHOBHUTCS Ba)KHEWIIEH 3Kkonornyeckoil mpobiemoid. OJHUM U3 HCTOYHUKOB
TOKCHYHBIX 3JIEMEHTOB B TIOYBE SIBJISIOTCS MOOOYHBIE MPOAYKTHI >kMBOTHOBOJACTBA (I111K),
KOTOpBIE BHOCSITCSI Ha TOJIS B KauecTBe ynoOpenuii. [locTymnas mo nuieBbM emnsiM U3 MOYBbI
B pacTEHUs, a OTTYy/Ia B OPraHU3M UYE€JIOBEKA U )KUBOTHBIX, TOKCUYHBIC SJIEMEHTHI BHI3BIBAIOT Y
HUX cephE3HbIe 3a001eBaHms. ITO BEAET K POCTY 3a00JI€BA€MOCTH HACENIEHUS U COKPAIICHUIO
IIPOJIOJKUTEIIBHOCTH JKU3HM, @ TaKKe K CHW)KCHHUIO KOJIMYECTBA M KayeCTBAa YPOKACB
CEJIbCKOXO35MCTBEHHBIX PACTEHUM M )KMBOTHOBOYECKOM poayKuuu. HakannuBasice B mouse
B OOJIBIIMX KOJMYECTBAX, TOKCHYHBIC HIEMEHTHI CIIOCOOHBI U3MEHSATh MHOTHE €€ CBOICTBA, a
TaK)Xe 3arpsA3HATb IPYHTOBbIE BOAbL. Kak pe3ynbTaT 3TOro sIBIASE€TCS 4YacTU4HAas, a B psle
CJly4aeB M MOJHAasl yTpara MOUYBEHHOTo Iofopoaus. Heo0XxoaumMocTh BBISBIEHHS] TOKCUYHBIX
snemenToB B [IIDK Bo3HukaeT npu paccienoBanuu citydaeB npesbiiieHus [IJIK Tokcnunbix
DJIEMEHTOB B TIOYBE TIIOCJII€ BHECEHHS YAOOpPEHM, MOITOMY pa3paboTKa METOJUK HX
oOHapysxenus B [1IDK sBrsieTcst akTyanbHOM.

B nanHoil pabGoTe mnpexacraBieHa ObICTpas W NpOCTas aHaJIUTHYECKas MeETOJMKa
omnpesencHus 15 TOKCHYHBIX 37eMeHTOB (BaHAIW#, XpOM, MapraHell, KoOalnbT, HUKeJb, ME/Ib,
LIUHK, MBILIBSIK, CEJIEH, KaJIMUI, OJIOBO, CypbMa, PTYTh, CBUHEI, ypaH) B IIIDK meTtonom macc-
CHEKTPOMETPHUH C UHAYKTUBHO-CBs3aHHOU mnazmoit (MCIT-MC), koTopslii mpuMeHseTcsl Ipu
ONpE/eIEHUN TOKCHUYHBIX 3JIEMEHTOB B mouBe. [[poOomoAroToBKy NpPOBOIMIM METOI0M
KHCIJIOTHOTO Pa3JIOAKEHUSI CMECHIO a30THOW U COJISIHOM KUCJIOT MPH MOBBILIEHHOHN TeMIeparype
nox nasieHueM 40 atMocdep aproHa B MUKPOBOJHOBOHM meun. MaTpuyHylo rpaTyHpOBKY C
MCII0JIb30BaHUEM BHYTPEHHUX CTAHIAPTOB M BAIHMIALMIO IPOBOJMIN HA CYXOM r'ymaTe Kajius,
B KOTOPOM OTCYTCTBOBAJIM OIPEAEIIIEMBIEC AHATIUTHI.

Meroauka obecrieunBaia Xopomryto BocmpousBoaumocTh (s < 0.20). Tlpenmensr
onpezaenenus: cocraBunu ot 0.2 Mr/kr, yto HUke ycraHoBieHHbIX [TJIK as mouBsl, nuamnazoH
ompenensieMbix coaepxanuid coctaBmsut ot 0,2 mo 2000 mr/kr. Metoguka Obuia Takxke
anpoOupoBaHa Ha peanbHbIX oOpasmax [MIDK. Takum oOpa3om mpeacTaBieHHas aBTOpaMHU
MeTOIMKa Oblila YCHEIIHO BaJuAUPOBaHA JJIsl KOJMYECTBEHHOTO onpeeneHus 15 TOKCHUHBIX
9JIeMeHTOB (BaHAJMi, XpOM, MapraHell, KoOajbT, HUKENb, Me/b, IUHK, MBIIIbSIK, CEJICH,
KaJIMuH, 0JI0BO, CypbMa, PTYyTh, cCBHHell, ypaH) B I1T1K.

HUccneoosanue evinonrneno 6 pamkax HUP «Memoouxka usmepenuss no onpeoeieHuro
NEeMEHMO8 MemOOOM MACC-CHeKMPOMEMPUU ¢ UHOYKMUBHO-CEA3AHHOU NIA3MOLL 8 NOOOUHbBIX
npooykmax sHcugomuosoocmaa u novsax (X170 ULTHMBJI) ».

Jlureparypa
1. Jingchun M., Xinyue L., Bao C., Famei L., Xudong W., Donghua J., Zhenggang L.
Determination of heavy metals in soil by inductively coupled plasma mass spectrometry (ICP-
MS) with internal standard method // Electronics Science Technology and Application. 2017.
T.4. Ne. 1. C. 23-31.
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ATOMHO-ODMUCCHUOHHOE ONMPEJAEJIEHUE TAXKEJbIX METAJIJIOB
MNOJUBUHUJI®OPMAJIBAEINA-TUOMOYEBUHHBIM COPBEHTOM
benakoeuu /I.U., /Tudyx-1Lllaopuna CJI., Kasuxk M.M., I'yaueea P.M.
Cubupckuii ghedepanvuulil yHugepcumem,
HAYYHO-UCCIe008ameNbCKull uHdcenephuii yenmp "Kpucmann",

660041, Poccus, e. Kpacnospck, np. Ce0600mwitl, 79
E-mail: darya.belyakovich25@mail.ru

B coBpemMenHOM Mupe mpH OBICTPOM TEMII€ PpA3BUTUS MPOMBIIIICHHOCTH C
BO3PACTAIOILMMU MOTPEOHOCTSIMU HACEJICHUs IIJIAaHEThl B IPUPOJIHBIX Pecypcax, MOCTyIICHHE
TSKEJIBIX AIEMEHTOB B OKPYXKarollylo cpelly Bo3pocio. Hepenku ciydan, Koraa nocTyIieHue
B OKPYXAaIOIIYI0 Cpeay B pe3ylbTaTe TEXHOreHe3a OOJIbLIIMX KOJIMYECTB 3JIEMEHTOB-
3arpsi3HUTENEH IPEBOCXOWIIO €CTECTBEHHBIM YpPOBEHb UX MOCTYIUIEHHs. Cpenu TAKENbIX
METAJIJIOB BBIICIISAIOT rpyIiny Hanbosee Tokcuunbix aiemertos — Zn(11), Cd(11), Pb(1l), Cu(ll),
Ni(ll). Tsokensle MeTaibl ONMACHBI T€M, YTO MYTEM MHUTPAIMU 1O MHIICBBIM LEHSAM, OHU
IOMAJal0T B OPraHM3M 4YeJOBEKa, M o0Jsiafas CIOCOOHOCTBIO HAKAIUIMBAThCA B JKHMBBIX
OpraHu3sMax OHHM OOpa3ylOT BbBICOKOTOKCHUYHBIE METAIIOCOAEpKAIIUE OPraHUYECKUe
COCJMHEHUs, BBI3bIBAsI TEM CaMbIM €IMHOBPEMEHHbIE M XPOHMYECKHE OTpPaBJICHHUS.
OnpeneneHue HMOHOB TSDKEJBIX METAJUIOB SIBISETCS CIOXKHOM 3ajayell M3-3a HU3KHUX
KOHIIGHTPalUil METaUIOB W MEMIAIOLIEr0o MaTpUYHOTO BIMsSHUA. VICnoiab30BaHHE METOJOB
IIPEJIBAPUTEIILHOTO COpPOLIMOHHOTO KOHLIEHTPHUPOBAHHUS MI03BOJISIET BBIJIETIUTh
MHUKPOKOMIIOHEHTbI U3 OOJBIINX OOBEMOB IOYB CIIOXKHOTO COCTaBa, YCTPAaHUTb BIIUSHHE
MaKpOKOMIIOHEHTOB, CHU3UTh Ipeiesl 0OHAPYKEHUS.

Llenbto 1aHHOI pabOTHI ABISETCS COPOLIMOHHOE KOHIIEHTPUPOBAHUE U KOJIMYECTBEHHOE
orpezeieHue HEKOTOPBIX Han0o0Jiee TOKCUYHBIX TSXKEJIbIX METAJJIOB B [TIOUBE U TAJIOM CHETE C
UCTIOJIb30BaHUEM MOJMBUHII(OPMAIIBIETHA-THOMOUYEBUHHOTO COPOEHTA.

Jlisi KOHLIEHTPUPOBAHUS TSDKEIBIX METAJUIOB MPENJIOKEH IOJUMEPHBIA COpPOEHT ¢
THOMOYEBUHHBIMU rpynnami - [IBO-TM, nony4yeHHbIN cononuMepu3anuei moJIuBUHUIOBOTO
cnupTa ¢ GopManbIEruI0M U THOMOUYEBUHHON B COOTHOIIEHUH 1:5:2 COOTBETCTBEHHO.

CunresupoBannbiii copoent ussiekaer Zn(l1), Cd(11), Pb(I1), Cu(ll), Ni(ll) mpu pH>3.
KonunuectBeHHoe n3Bieyenue (crenenp usnneuenus >95%) meau(ll) nocruraercs B mmpokoi
o6sactu pH 1,0-8,0, kaamus(ll) mpu 5,0-8,0. MakcumansHas crenens uspinedenus Hukessi(ll),
nuaka(ll) we npepbrmaer 88% mnpu pH 5,5-6,5, ceunna(ll) — mpu pH 4,5-5,0. Bpems
YCTAHOBJIEHHsI COPOILIMOHHOTO PaBHOBECHS Il BCEX HOHOB METAJUIOB He npeBbliiaeT 10 MuH.
Cop6umonnas emkocts [IBO-TM 3aBUCHT OT NpHUPOJIBI METaIa U COCTaBIsAET 1Mo Meau 120
MKMOJIB/T, 110 KaaMuio 80 MKMOJIb/T, o cBUHILY 49 MkMoub/T. KoadduumenT pacnpenenenus
coctapiser 1,6-10% (mns ceunma) — 2-10° (s mean).

[Ipy npuMeHeHUM AMHAMHUYECKOTO pekuMa KoHueHTpupoBanus npu pH 5,0-5,5
JIOCTUTAeTCAd MaKCUMalbHas cTeneHb u3BineueHus (96 + 2%) noHOB METAJIJIOB IIPU CKOPOCTH
notoka pactBopa 1 mui/muH. KonudyecTBeHHOE H3BI€UYE€HHE BCEH TPYNIbl MOHOB METANIOB
coxpansierca npu npomyckanud 100 mur pacTBopa uepe3 KOJOHKY, 3amoiHeHHyro 0,1 r
copOeHTa.

B kauectBe necopOUPYIONINX paCTBOPOB BHIOPAaHBI PACTBOPHI HEOPTaHMUECKUX KHUCIOT
HCI, HNO3. KonuuectBennas aecop6iust qocruraercs npu npumenenuu 10 mut 0,5 M HCI wmu
HNOs.

Ha ocHOBaHMM TOJYy4EHHBIX pe3yJbTaTOB pa3paboTaHa COPOLIMOHHO-ATOMHO-
smuccuonHas Metoauka omnpenenenus Zn(ll), Cd(I1), Pb(Il), Cu(ll), Ni(ll). Meroauka
anpoOupoBaHa NpU aHAJIM3€ MOYB, MPUPOJHBIX BOJ M CHETOBBIX IPOO TEPPUTOPUH TOpOAaA
KpacHosipcka. IIpaBUabHOCTD MOJYUYEHHBIX PE3YJIBTATOB MOATBEPHKIEHA METOAOM BBEACHO-
HalIEeHo.
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HCIIOJIb30BAHUE IIMPKOHUMCOJEPKAIIIUX METAJLJIOPTAHMYECKHX
KAPKACOB JJIS1 TBEPJIO®A3HOM SKCTPAKIIMU TETPAIIUKJINHA
bpanyesa 10./1., Ypaano U.E.

FOoicnviii pedepanvrwiii ynusepcumem, 2. Pocmos-na-/Jony, Poccus
E-mail: bryanceva@sfedu.ru

Meramioprannueckue kapkachl Ha ocHOBe HupkoHus (Zr-MOF) u3BecTHbl cBOei
BBICOKOM CEJIEKTUBHOCTBIO, 3(()EKTUBHOCTBIO M CHOCOOHOCTBIO K pEereHepauuu. OTu
MaTepuaibl aKTUBHO MCIOJIb3YHOTCS Ul YJAJIECHUS OPraHUYECKUX 3arpsA3HUTENEH, BKIOYast
aHTUOMOTHUKY, Ojarojaps MX YHHUKAJIbHBIM CBOMCTBaM, TaKMM KaK BBICOKAas XUMHUYECKas
YCTOMUYMBOCTB U CITIOCOOHOCTB K 00pa30BaHUIO MMPOYHBIX CBSA3EH ¢ KapOOKCUIBHBIMH TPYIIIIAMU
[1]. Onnako ux npUMEHEHHe OrpaHMYCHO HU3KOW aJCOPOLMOHHON EMKOCTBIO U MEIICHHBIM
JOCTUKEHUEM PaBHOBECHSI.

Llenpl0 TaHHOTO HCCIIENOBAaHUS SBISETCA pa3paboTKa M M3yuyeHHE HOBOIO METOoJa
tBepaodazHoi skcrpakuuu (TDD) nnsg ynaneHus TeTpalUKIMHA U3 BOJIHBIX PacTBOPOB C
UCIIO0JIb30BaHUEM METaJUIOPraHUYECKOTr 0 Kapkaca  Ha OCHOBE 2-amuHO-1,4-
OensonnukapOokcuiaTa HUpKoHus. CHHTE3 3KCcTpareHTa ObUT POBENEH CONIbBOTEPMATEHBIM
meronoM (Puc. 1), ctpykTypa kotoporo Obl1a n3ydeHa ¢ nmomoinpto Meroqos COM, POA u
HK-cnexkTpockonuu.

CooNN

COOH

COOH

Ccoonn

Pucynok 1. Cxema cunresa 2-amMmuHO-1,4-6eH3011uKkapOOKCHIaTa IUPKOHHUS.

AHanu3 u30TepM aacopOLMU a30Ta IMOKaszaj, 4YTO MaTepuajl HMMEET MeE30MNOpPHUCTYIO
CTPYKTYpY C BBICOKOI y/ie/bHOM ToBepXHOCTBIO (820 M*/r) m pasmepom mop 7,97 A. Dro
JIeJIaeT ero MOAXOASIINM Ui SKCTPAKIUU TETPALMKINHA U3 BOJHBIX PaCTBOPOB.

D¢ eKTUBHOCTh HKCTPAKLMU H3ydajlaCh B 3aBUCUMOCTH OT MAacChl AKCTpareHTa,
HAYaJIbHOM KOHIIEHTpAIMK MOJUTI0OTaHTa, TeMneparypbl U pH cpensl. MakcumanbHas cTeneHb
W3BJICUEHMsI TeTpaluukKinHa coctaBwia 71,4% mpu temneparype 5 °C. Kuneruka nponecca
JydIlie BCETO OMHCHIBACTCS MOJENbI0 TiceBmoBTOporo mopsaka (R* = 0,992). Ilpormecc
HKCTPAKLUH SIBIISIETCS SK30TEPMUYECKUM, ¢ dHepruelt akrusauuu 6,4818 k/x/mMoub.

DKCTpareHT noka3ai BbICOKYI0 3 (eKTUBHOCTH B mKpokoM auanaszone pH (4,0—10), uro
JIEJIaeT €ro IPUroIHBIM AJI MCIOJIb30BaHUS B Pa3IMYHbIX ycloBusAX. Kpome Toro, marepuain
MOJKET OBITh PEreHEepUpPOBaH M HCIOIb30BaH MOBTOPHO A0 5 pa3 0e3 3HAUMTENbHON MOTEPH
3¢ (HEeKTUBHOCTH.

PazpabGoTtannsrii MeToa TBepAO(a3zHOM IKCTpaKIUU ¢ ucnoyibzoBanueM Zr-MOF moxer
ObITh MPUMEHEH B AHATUTHUYECKOW XUMHUM U MOHMTOPUHIE OKpY’XKarolled cpensl s
ornpezeNieHus: U KOHIIEHTPUPOBAHUS TETPALMKINHA B IPUPOJHBIX 0OBEKTAX.

Paboma svinonnena dnrazooaps gunancosou noodepacke PH® npoexm Ne 22—13-00260.

Jlureparypa

1. Cavka J., Jakobsen S., Olsbye U., Guillou N., Lamberti C., Bordiga S., Lillerud K. A
new zirconium inorganic building brick forming metal organic frameworks with exceptional
stability. // J Am Chem Soc. 2008. Vol. 130(42). P. 13850-13851.
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CEHCOPBI HOHOB d-METAJIJIOB HA OCHOBE JUITUPPOMETEHOB
bymazuna H.A., Aumuna E.B., bepe3un M.b.
HUncmumym xumuu pacmeopos um. I'.A. Kpecmosa Poccuiickoti akademuu Hayk,
Hesanoso, Poccus
E-mail: nad@isc-ras.ru

C pa3BuTHEM arpoIpOMBIIIJIEHHOIO KOMIUIEKCa OOBEKTHI OKpYXarollel cpeabl Bce
OoJbIIE MTOJIBEPraroTCsl BO3AECUCTBUIO PA3IMYHBIX TOKCHYHBIX 3arpsi3HUTENEH, B TOM 4HUCIIe
COCIMHEHUH TSKENBIX METAIIIIOB, KOTOPBIE OTHOCATCS K HAMOO0JIee pacrpoCTPaHEHHBIM H JIETKO
aKKyMYJMpPYEMbIM  IIOYBEHHO-PAaCTUTENBbHBIM  IOKPOBOM  HoJultoTaHTaM.  [lostomy
CBOEBPEMEHHBI YKOMOHUTOPUHT MPUPOAHBIX OOBEKTOB MPUOOPET OUCHb BAKHOE 3HAUCHHE.
JIromuHoopsl — Hanbosiee 4YyBCTBUTEIbHbBIC, CEJIEKTHBHbIE U yJIOOHBIE B MCIIOJb30BaHUU
CEHCOPHI TSt JKCIIpecc-aHanmn3a MOHOB METaJUIOB Omaromapst SPKUM
KOJIOPUMETPUUECKUM/XPOMOPOPHBIM, (ITyOPECLEHTHBIM OTKJIMKAM B PEAKIUH C aHAIUTOM,
peructTpupyeMbiM Kak «nNaked-eye», Tak U TOCTYIHBIMH [TPUOOPAMH.

B nmoknane nmpencTtaBiieHbl pe3ysibTaThl  HUCCIENOBAHUS CEPUHM  XPOMO(OPHBIX
JUIHPPOMETEHOBBIX OMICHTATHBIX XelIaTHBIX JurannoB (HL) B kauecTBe XeMOCEHCOPOB LIS
o6HapyxeHus HoHOB psana d-meramio (Zn?*, Cu?* u Hg?"). JlelicTBHe ceHCOpa OCHOBAHO Ha
peakuun KomruiekcooOpasoBanuss HL ¢ wnoHOM ompegensemMoro Meramia, KoTopas
COIIPOBOKIAETCS MTHOBEHHbIMM (MeHee | MuHyThl) «naked-eye» KOJIOPUCTUYECKMMHU
OTKJIMKaMH: M3MEHEHHEM CIIEKTPOB MOTJIOMEHUS M (IIyOpEeCUEHIIMA CEHCOpa M OKPACKH
pacTBOpa C JIMMOHHO-XEITOTO HAa OpamkeBble (peakimu ¢ Zn>*/Hg?") mm duonetosIii
(peakuus ¢ Cu?*) OTTEHKM BCIEACTBHE TEPeXofa IMTaHJa M3 MOJIEKYIApHOH (opMbI B
KOOPJIMHUPOBaHHYIO aHMOHHY!O B cocTaBe xenata [MLz]. XpomodopHbIit OTKIIMK MPOsBISETCS
B CIEKTpax NOTJOMICHUS B BHUJE 3HAYMTEIBHBIX THUIEPXpOMHOTO (B 2-3 pasa) addekra u
6aroxpomHoro (Ha 60-75 HM) cIBUra MHTEHCUBHOM nosiockl. Hapsny ¢ atuM, peakius HL
woHamu ZNn®*  composoxkmaercss 100-200-KpaTHBIM — pasropaHueM  (IyOpeCIeHIHH, B
npucyTcTBHH HOHOB HQY?" diyopecnenIms cencopa yBeanduBaeTcs B ~2 pasa, ¢ Honamu Cu?*
- MuHHManbHas QuyopecueHius HL (kBaHTOBBIM BbIxoJ QuyopecueHimu MeHee 0.005)
TYWIUTCS  TOJHOCTBbIO. UyBCTBUTENBHOCTh  (IpeAen) CHEeKTPO(POTOMETPUYECKOTO U
(rryopumMeTpHUecKoro 06GHapyKeHHs aHAIMTOB ¢ ucronb3oBanueM HL mocturaer 108 — 107
Monb/n. TIponeMoHCTpupoBaHa BBICOKAsi CENEKTUBHOCTh (PIYOPECHEHTHOIO ONpeAeIeHHUs
1OHOB Zn?" B mpucyTcTBIH HOHOB (hoHOBHIX MeTamos (Na*, Mg?*, Ca?*, Co?*, Fe3*, Ni?*, Cd?*,
Cr¥*u 1p.).

Jls aKcnpecc-aHanu3a noHoB Zn?*, Cu?* u Hg?* paspabGoTaHbl TeCT-CHCTEMBI HAa OCHOBE
pa3IMYHBIX ~ TBEPJAOTENBbHBIX  HOcuTeneir  (paper-strips,  cotton-pads, cotton-swabs),
JIOTIMPOBAHHBIX JTUIUPPOMETEHOBBIM KpacHuTedeM. J[eTeKTHpoBaHHE aHAJIMTOB OCHOBAHO Ha
KOJIOPUCTHYECKUX OTKJIMKAX TECT-CHCTEM IMPH WX KOHTAKTE€ C BOJHBIMH PAaCTBOPAMH COJICH
OTpeieNIIeMbIX METAIJIOB.

Ampobarusi ceHCOpPOB YCHENTHO TPOBEASHAa Ha NpuUMepe MpoO BOABI U3 Pa3IHYHBIX
IPUPOIHBIX UCTOUHUKOB (IUCTUILTUPOBAHHOM, (PMIIBTPOBAHHOM, CTOYHBIX aTMOC(EPHBIX BOJ)
M OKCTPAKTOB M3 00pa3IOB IMHKCOJEPKAMMX (apMalleBTHYECKHX NpemnapaTtoB. [lomydeHs!
KaJMOpPOBOYHBIE KOHIEHTPAIIMOHHbIE 3aBUCUMOCTH JJISi MPAKTHYECKOTO MPUMEHEHHMs
CEHCOPOB C IIETbI0 KONHYECTBEHHOTO 0OHAPYKEHH HOHOB Zn>" B BOMHBIX cpesiax.

HUccnedosanue svinonneno 3a cuem epauma Poccutickoeo nayunoeo ¢onoa Ne 25-23-
00058, https://rscf.ru/project/25-23-00058/
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HOJYYEHUE UMITPUHTUPOBAHHOTI'O NIOJIMAHUJIUH JJIsA
ONPEJAEJIEHUSA KBEPLIUTUHA, INIAHUPOBAHUE OKCIIEPUMEHTA
bypmucmposa H.A., I'opno B./I., [Tuoenxo I1.C.

Capamosckuu cocynueepcumem umenu H.I'. Yepnwviwescrkozo, Uncmumym xumuu, Capamos,
Poccusa
E-mail: naburmistrova@mail.ru

MonekynsipHbIii UMIOPUHTUHT SBJISETCS OJHOW W3 HambOosee TMOMYyJAPHBIX TEXHUK
MOJyYEHUsI CUHTCTHUYECKUX DJEMEHTOB MOJICKYJSIPHOTO pacro3HaBaHus. MHorooOpasue
METO/IOB IMOJIyYE€HHUS MOJIEKYJISIPHO-UMIPUHTUPOBAHHBIX OJUMEPOB MO3BOJISET 3PHEKTUBHO
pa3pabaTeiBaTh W MOJIYy4YaTh PEIENTOPHI, crieu(DUIHBIC K IEJIEBBIM MOJICKYJIaM Pa3iIudIHON
npupoasl. K JgocToMHCTBaM — CYHIECTBYIOIIMX  METOJOB  TMOJYYEHHS  MOJICKYJISIPHO-
UMIIPHHTUPOBAHHBIX ITOJIMMEPOB MOXHO OTHECTH JOCTYIHOCTh peakTUBHOH 0a3wl (1),
UCIIOJIb30BaHUE JOCTYIHOIO JIabopaTOpHOro o0opymoBaHus (2), BO3MOXKHOCTb MONyYEHUS
UMIIPHHTUPOBAHHBIX MATCPUAIOB MPAKTUYECKU Ha JIFOOOW MOBEPXHOCTH OT HAHOYACTHII JIO
anekTpoaoB  (3). OmHuM M3 KIIOYEBBIX  HEAOCTAaTKOB  Mpolecca  MOTy4YeHHUs
UMIIPHHTUPOBAHHBIX ~MaTEpUAIOB  SIBISETCS HEOOXOJMMOCTH IPOBENCHUS OOJBIIOTO
KOJIMYECTBA JKCIEPUMEHTOB MPU IOMCKE ONTUMAJIbHBIX YCIOBHHM TIONXY4YEHHUS] CHUCTEM C
BBICOKMMH aHATUTUYCCKUMHU XaPAKTCPUCTUKAMHU. DTO HE TOJBKO MPUBOAHUT K YBEIUUCHHIO
3aTpaT BPEMEHH Ha IMOJIyYeHHS KOHEYHOTO MPOIYyKTa, HO M B YCIOBHSIX NPUMEHEHHUS
TOKCHYHBIX OPTaHMYECKUX PACTBOPHUTENICH 3HAYUTEIHHO YMEHBIIACT JKOJIOTHYECKYIO
MPUBJIEKATEILHOCTh JAHHOTO HAaNpaBieHHs. AKTyallbHbIM pPEIIeHHWEM JaHHOW MpoOsIeMbl
SBIIICTCS. BHEJIPCHHEC METOJOB IUIAHHUPOBAHUS JKCICPUMEHTA B MPOIECC TOTYyYCHUS
MOJIEKYJIIPHO-UMIIPHHTHPOBAHHBIX TOIUMEPOB [1].

B pabote mpencTaBiieHbl pe3yJbTaThl MOTYYSHUS WMIPUHTHPOBAHHOTO ITOJTHAHUIINHA,
OJIHOBPEMEHHO crenu(uuHOro K KBEPIETHMHY M TMepoKcuaase xpeHa. Pa3pabortannas
OpUTHHAIIbHAS METOJINKA «OPHUEHTUPOBAHHOTO» IMOBEPXHOCTHOTO HWMIIPHHTHHTA, TJIE
OpHUEHTAIIMS MOJIEKYJIbI I1a0JI0Ha MPOUCXOIUT 3a cUeT 00pa3oBaHMs accoluara ¢ OeIKOBOM
Mosiekynoi. [lomydeHHBI MaTepHall XapaKTEpHU30BaJCsS BBICOKOW CHENU(PHUIHOCTHIO
u3Bnedenus nepokcuaa xpeHa (Md=24,6; Qmax=1,2 mr/r) u kBepueruna (MD=2,3; Qmax=0,7
Mr/r). OnTuMu3anusi U TOWCK ONTUMAIBHBIX YCIIOBUH TIOJYyYeHUS WMIIPHHTHPOBAHHOTO
MOJIMAHUJIMHA TPOBEJIEH C WCIOJIb30BAHUEM aJTOPUTMAa, OCHOBAHHOTO HA CTAaTHCTUYECKUX
METOMaX IUIAHMPOBAaHHUS  OKCIEpUMEHTa M  peaju30BaHHOr0 Ha  s3bike  Phyton.
VIMOpUHUTHPOBAHHBIHN MMOJMAHUIINH MTOJYYSHHBIN B ONITUMAIbHBIX YCIOBUSX, TPEICKa3aHHBIX
QITOPUTMOM, TO3BOJHII TONYYUTh CHUCTEMY C BBICOKOW crenupuvHocThio. [lpu sToM
npeICKa3aHHbIC 3HAYCHHSI HMITPUHTHHT (hakTopa (2.4) XOpoIIo COTrNIaCyrOTCs C IMTOJTYICHHBIMU
IKCIIEpUMEHTabHO (2.3).

brazooaprnocmu:
Paboma svinonnena npu ¢punarncosoti noodepacke PHD Ne 24-73-00250
Jlureparypa
1. Anene A., Chevalier Y., Hbaieb S., Molecularly Imprinted Polyaniline as Solid-Phase
Material for the Extraction of UV Filters From Waters // Separation Science Plus 7. — 2024. —
€202400104.
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OITPEAEJEHUE TMAPASUHA, METUJITUJIPASUHA U HECUMMETPUYHOI'O
JTUMETWITHJIPASHUHA METOJOM CBEPXKPUTUUYECKOM ®JIIONUTHOMN
XPOMATOI'PA®UHU — TAHJIEMHOM MACC-CHEKTPOMETPUHA
Baxpameee C.A., Osuunnuxos /[.B., Kocakoe /I.C., Ynvanoeckuii H.B.
Cesepupviii (Apxmuueckuil) pedepanvhulil ynusepcumem umeru M.B. Jlomonocosa,
LK1l HO «Apxmukay, Apxaneenvck, Poccus, 163002
E-mail: v.vahrameev@narfu.ru

['mapasvH 1 ero alKUIIPOU3BOHBIE SBISIOTCS PACIIPOCTPAHEHHBIMH PEKYPCOPAMU ISt
cUHTe3a OOJIBIIOr0 KOJMYECTBA COCAMHEHUN Ppa3IMYHOTO HA3HAYCHHs, TakKXKe OHU
NPUMEHSIOTCSI B PAKETHO-KOCMHYECKOM OTpaciy Kak KOMIIOHEHT pPAaKeTHOTO TOIUIMBA
Onarogaps cBOei BHICOKON peakMOHHON crocoOHOCTU U 3¢ dekTuBHOCTH. CylIeCTBEeHHBIMU
HEIOCTaTKaMH T'HJIPa3HHOB SBIISIOTCS TOKCHYHOCTh M MYTareHHOCTh, B CBSI3U C 4eM TpeOyercs
UX JKECTKUN KOHTPOIIb B 00BEKTaX OKPY>KAIOILIEH Cpeibl M PA3TUYHbBIX CyOCTaHIUAX.

C KoHIA MNpouUUIOro BeKa MPENIOKEHO MHOXKECTBO IIOAXOJ0B M METOJUK C
ucronb3oBanueM Ta30Bod (I'X) u BBICOKOA((DEKTUBHON KUAKOCTHOW Xpomarorpaduu
(B2XX) B coueranuu ¢ pa3iMyHBIMHU JIETEKTOPAMH ISl OTIPENIEIICHUS] CMECH THPA3HHOB KaK
IPSIMBIM METOJIOM, TaK U C HCIIOJIb30BAaHUEM JEPUBATU3UPYIOUINX areHTOB.

AnbpTepHaTuBOl Ui ompeneneHus ruapazuHoB merogamu ['X u BOXX wmoxer
BBICTYNaTh CBepXKpuTuueckas d¢umouanas xpomarorpadus (CDPX), obmagaromias psaom
NPEUMYIIECTB 33 CUET MCIIOJIb30BAHMS CBEPXKPUTUYECKOTO YIJIEKHCIIOTO ra3a B IMOABMKHOU
daze. K ocHoBHbM mnpeumymiectBaM CDX OTHOCAT HKOJIOTMYHOCTh, OE30MACHOCTH H
IKCIIPECCHOCTb.

Hnsa onpenenenust rugapasunHa (I'), mermnruapasuna (MI) W HECHMMETPUYHOIO
JUMETWIITHAPa3uHa HaMH TIPEIJIOKEH MOIX0/1 C TIPeABAPUTEIHHON IepUBaTH3AIUCH S-HUTPO-
2-GpypanpIeruioM M HUCHOJb30BaHHEM TBepAodazHoil MukposkcTpakuuu (TOMDI) ¢
MOCJIEIYIOIIUM OIpEIeIECHUeM METOJIOM CBEPXKPUTHUECKOW (IrommaHoi xpomarorpaduu -
TaH/IeMHOU Macc-ciekTpoMeTpud. TAOMD BBINOMHSANIM C HCIOJB30BAaHHEM HAKOHEYHHMKA
o6bemoMm 200 MKII OT 103aTopa, coaepxkaiiero copoent Juamnak C16.

B pesynprare monbopa XxpomaTtorpaguueckux YCIOBUI ObUIM BBIOpaHbI ClIEAYIOIINE
napaMmerpsl: HemojBuxkHass (asza HSS C18 SB, ckopocts moroka 1,3 mi/muz, 5%
copacTBOpuTeNss — YUCThI MeTtaHoun, Ttemneparypa 10 °C u obpatHoe masnenue 130 OGap.
Bpewms xpomaTorpaduyeckoro aHaau3a COCTaBIseT 2 MUHYTHIL.

[Tpennaraemplii MOJIXOA SIBIISETCS «3€JIEHBIM» U KCIPECCHBIM, YTO IOJTBEPXKIACTCS
UCIOJIb30BAaHUEM MaJOro KOJIMYECTBA COPACTBOPHUTENS M KOPOTKMM BpeMeHeM aHaiuza. B
COYETAaHWHM C TaHJAEMHOW Macc-cniektpoMerpuert u TOMD ypanoch JOCTUYBL Mpenena
obHnapysxenus 1y I', MI' u HIAMI na ypoBHe 7, 18 u 6 HI/a 111 BOAHBIX 00pa31oB.

Pa3paboranHblif Moaxoa ObLT yCIENTHO anpoOMpOBaH Ha HKCTPAKTe TOP(SHON MOUBHI,
3arps3HEHHON pPAaKEeTHBIM TOIUIMBOM, M PEUHOM BOJie € J100aBKOH OKHCIEHHOIO pacTBOpa
HJAMT'. Conepxanue B Toppsanoit nouse I', MI' u HIAMI - 0,62, 3,54 u 1,25 Mr/kr, a B peuHoi
Bojge — 0,57, 0,97 u 2,58 Mr/1 cOOTBETCTBEHHO.

Paboma ewvinonnena 6 pamxax eocyoapcmeennoco 3adanusi FSRU-2024-0003 c¢
ucnonvsosanuem obopyoosanus L[KII HO «Apxkmuka» Cegepnozo (Apxmuueckoeo)
gedepanvroco ynusepcumema umenu M.B. Jlomonocosa.
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OCOBEHHOCTHU ITPUMEHEHUSA AHAJIMTUYECKUX METO/JIUK B
3KOJIOTMYECKOM MOHUTOPHUHI'E OFEKTOB OKPYKAIOIIEN CPE/IbI
Boponuu C.C., Poesa H.H., Kynukoea H.E., Yepnoopoeuna A.I'., Konvyoea E.I.
Poccutickuii buomexnonoeuueckuii ynusepcumem (POCFUOTEX),

Mockea, Poccus
E-mail: s-v80@mail.ru

M3BecTHO, YTO BO3MOYKHOCTH COBPEMEHHOW AHAJIMTUYECKOH XMMHU C TO3UIMNA e
NPUMEHEHHS K aHAJU3y 00BEKTOB OKPY’KaIOLIEeH Cpebl TOCTATOYHO BBICOKH.

CylecTByIOUMA apceHall Pa3IUYHbIX (HU3UUYECKUX U (PU3HKO-XMMUYECKHX METOJIOB
MO3BOJISIET TPOBOJUTH AHAJIHM3 SKOJOTUYECKOTO COCTOSIHHS PAa3HOOOPA3HBIX NMPUPOAHBIX U
MPOMBIIIJICHHBIX 00BEKTOB.

OOOCHOBaHHOCTh MPHUMEHEHHS JIO00TO0 AaHATUTHYECKOTO METOJA JUIS PEUICHHUs
NPUKIAJHBIX 33724 DSKOJIOTMYECKOTO  MOHUTOPHHIA  MPOAMKTOBaHAa  TpeOyemoi
YyBCTBUTEIHHOCTBIO, N30MpPaTENTHLHOCTHIO, BOCIIPOM3BOANMOCTEIO, JIMara30HOM
OINpENENSIEMbIX KOHILICHTPAIM, TOYHOCTHIO M OKCIPECCHOCThIO aHaliM3a, a TaKKe
anmapaTypHBIMHA BO3MOYKHOCTSIMH CaMOT'0 METO/Ia.

Crneuuduxka mnpumeHeHuss (usmueckux ©  (QU3MKO-XUMHUYECKMX METOJOB B
HKOJIOTUYECKOM MOHHUTOPHHTE OOBEKTOB OKpYKAIOMIEH cpenbl JODKHA 3aKiIoyaTbes B
CIICAYIOIICM:

1. BO3MOXHOCTM TPEIBAPUTEIBLHOTO KOHTPOJS MPUPOAHBIX OOBEKTOB B IOJIEBBIX
YCIOBHSX C TIOMOIIBIO IOPTATHBHBIX TECTOBBIX aHAJIU3aTOPOB, BBIMTYCKAEMbIX
MMPOMBIIIJICHHOCTBIO, YTO ITO3BOJIMT IMOJTYYHUTDH H€O6XOIII/IMYIO HCXOJHYIO I/IH(l)OpMaIII/IIO
(Hanmpumep, o BenuuumHe pH cpeabl WM O CyMMapHOW KOHLEHTPALMHM TSDKEIBIX
METAJIJIOB B BOJHBIX OOBEKTaX) M CENIaTh 3aKIIOUYEHHE O LierecooOpa3HoCTH Oolee
JIeTaIbHOIO 00CIIeI0BAaHMSI JAHHOTO 00BEKTa U METOAMKaX Mpo000TO0Pa;

2. T1enecooOpa3HOCTH MCIOIL30BaHUs 00Jiee CIIOKHBIX MOPTATUBHBIX aHAIM3aTOPOB IS
BBISIBJICHUSI IO TPUOPUTETHBIM 3arpsS3HEHUSM SKOJIOTUYECKH HeOJIaronoayyHbIX
00BEKTOB M MOCIEAYIOIIETO JIA0OPATOPHOTO MCCIICIOBAHNS,

3. HCCIEOBaHUM KOJIOTUYECKOTO COCTOSIHUS MPUPOAHBIX U IMPOMBIIIJIEHHBIX 00bEKTOB
B J1a0OpaTOPHBIX YCIOBUSX C HCIIOJB30BAaHMEM COOTBETCTBYIOUICH CTAaIlMOHAPHOM
AHATUTUYECKOM ammapaTypbl U CIICIUATbHBIX aHATUTHYECKUX METO/INK;

4, NPUMCHCHUN JIA PCIICHHUA 3adad JIOKaJIbHOI'O MOHUMTOPHMHTIA HNCPCABUKHBIX
aHAJTUTMYECKUX J1TabopaTopHii, 00ecrneunBalouX IKCIPecc-aHalIu3 MOJUIIOTAaHTOB B
00BEKTaX OKpYIKarollel cpesibl.

128



Xlll Bcepoccuickas koHpepeHLys No aHANU3y O6bEKTOB OKPYXaIoLen cpeab

SDKOOHAINTUKA CTEHJIOBBI IOKAL

CaHkT-lNeTtep6éypr, 2025

079

CMAPT®OH-OPUEHTUPOBAHHASI OBPABOTKA KOJIOPUMETPUYECKOI'O
CUTHAJA NOJJUMETUWIMETAKPUJIATHBIX CEHCOPOB
T'aepunenko M.A., Boneuna T.H., Cepeopaxoe K.B., Kosycemakun H.A., Illynveun I1.P.
Tomckuii nonumexnuyeckuti ynugepcumem, Tomck, Poccus

E-mail: dce@mail.ru

Paspaborana  MynbTHCEHCOpPHAas  KOJOpPHMETpHuecKas  IuaTgopma,  KOTopas
OJIHOBPEMEHHO IPEJCTAaBISIET COO0N aHAIUTUYECKYIO CPEdy JUIsl MPOBEACHUS XPOMOTEHHBIX
peakuidi, COXpaHSeT IMPO3pPauyHOCTh TMOCIE PEaAKIHH, CIOCOOHAa K KOMOWHUPOBAHMIO
HECKOJIbKUX YYyBCTBUTEJIBHBIX AJIEMEHTOB B €JMHOM CEHCOpPE UM COBMEcTUMa ¢ LU(pOBOM
00paboTKOI M300pakeHUs B pEKUME pPEallbHOTO BPEMEHHU.

B GonpInHCTBE cily4yaeB ONpeaeeHHs ¢ UCIOIb30BaHUEM KOJIOPUMETPHUUECKUX U TECT-
METOJIOB MCIIOJIb3YIOT B3aUMOJICHCTBUE OJUHOYHOTO XPOMOIE€HHOTO JIMTAHJA C aHaJIUTOM
(KaTHOHAMU METAJIJIOB, OPraHUYEeCKHUMH BellecTBaMu crocoboHbiMu kK OB peakimusm,
accoIMaThl MEXy OPraHMYECKIMH BEIIECTBAMH C TallleHHeM (IIyOpecleHIIMH U TI0J00HOE)
KOTOpPO€ BBI3BIBAET OYEBHIHOE H3MEHEHHE IBeTa. Hamu mokazaHo, 4TO OJHOBPEMEHHOE
UCTIOJIb30BaHUEe Habopa 2-3 XPOMOTEHHBIX PEareHTOB, MMMOOWIM30BaHHBIX B MPO3PAYHYIO
nonuMeTtakpwiatayro Matpuny (IIMM), yBenuuut TOYHOCTP U HM30MPATEIHLHOCTH
KOJIOPUMETPUIECKOTO ceHcopa. Kakaplii M3 MMMOOMIIM30BAaHHBIX PEareHTOB CIOCOOEH K
WHAVBUAYAIbHOMY B3aUMOJICHCTBUIO C COOCTBEHHBIM aHAIUTOM U, COOTBETCTBEHHO,
(dbopMUpOBaTh UHMBUYaJIbHBIM KOJOPUMETPUUECKUN cUrHAI. B pe3yibTare Hcronb3oBaHMs
[IMM kak MyJIbTUCEHCOpHOW  IuiarGopMmbl  (GOpMUpPYETCS  CyMMAapHbBI  CHUTHA,
COOTBETCTBYIOIIMN IIEPEKPBIBAHUIO IIBETOB OKPALIECHHBIX NPOAYKTOB peakuui. Ilocne
00paboTKH IM(PPOBOro U300paKEHUS LIBETHBIX YYBCTBUTEIBHBIX JIEMEHTOB 10 aIrOPUTMaM
nepexoJia K TEXHUYECKOMY 3PEHHI0, Mbl II0JydyaeM Ha0Op YHUKAJIbHBIX KOJIOPUMETPHUUYECKUX
naHHbeix B RGB unm apyrom ¢opmate, pe3ynbTaThl perucTpanuy yaoOHO MOdydaTh Kak B
nu(ppoBOM, TaK U B BHU3YaJbHOM BHJE. YBEIMYEHHE pa3Mepa MaccuBa aHaJIUTHYECKOMN
UH(POPMALIUU MOXKET OJJHOBPEMEHHO MOBBICUTh TOYHOCTh OJTHOBPEMEHHOT'O KOJIMYECTBEHHOTO
onpeeNeHuss M WAEGHTU(UKAUM KATHOHOB METAJIOB, HEOPTraHMYECKHMX aHUOHOB U
OpPraHMYeCKHX BELIECTB, CIIOCOOHBIX K OB B3anMoieficTBUSM.

Peanmn3oBana crpaterus, coderaromias MyJbTHUIUIEKCHYIO Komopumerpuio RGB ¢
U(GPOBBIM aHATU30M M300paKeHUH Ha OCHOBE cMapT(OHa JJIsl OHOBPEMEHHON U OBICTPOi
BU3YaJIM3alluu KpacuTenen (Kak MOAENbHbIX O0BEKTOB) B MOJEIN MAIIMHHOTO OOY4YEeHHMs 110
LIBETOBBIM HIKaaM. JJIs OJIy4eHNUs KEIAEMBIX KOJIOPUMETPUUECKUX XapakTepucTuk [IMM c
COKpAIlIEHHBIMUA  DKCIEPUMEHTaJIbHBIMU  IIaTaMH, OCHOBHBIE  (AKTOPHI  BKJIIOYAIH
KOHIICHTPAIMIO KpacuTels, BpeMs koHtakta U pH cpenpl. Kpome toro, o6padoTtka mmudppoBoro
n300pakeHHsI CEHCOPOB, MOJYyYEHHas C MOMOIIBI0 cMapT(dOHA, HCIOJIb30BaHa Ul OLIEHKU
obmeit mBeToBoM pasuuilbl [IMM ceHcopoB U mpeena 0OHapyKEHHUSI STOTO METO/a, a TAKKe
JUIS MAIIMHHOTO OOy4YeHHUsl CUYMTHIBAHMS TMapHBIX JO3UPOBOK KpacuTeJIed C MOMOILBIO
HOPMHUPOBKH IIBeTa ONU(POBAHHON IBeTOBOW WH(poOpManuu W aHaimm3a w3MeHeHus RGB
KOOpJUHAT.

Takast MyIbTUILIEKCHAsI KOJIOPUMETPUUYECKasi CTPATETUsl OXBAThIBAET HECKOIBKO HOBBIX
MOMEHTOB I10 CPABHEHHUIO C CYLIECTBYIOIIUMHU KOJIOPUMETPUUECKUMH METOAAMU: CHHXPOHHOE
ObIcTpoe OOHApy)XKeHHE KpacuTesell 0e3 HMCIOIb30BaHUsl aHATUTHYECKOTO 00O0pYAO0BaHWS,
MOBBIIIEHHBI KOJOPUMETPUYECKUHA TpeAen OoOHapy)KeHUs 3a CYeT YydeTa H3MEHEHUs
MHTEHCUBHOCTU OKPACKH MPU OJHOBPEMEHHOM HCMOJIb30BAaHUU HECKOJBKHX KpacuTeled u
MOBBIIIICHHYIO KOJIOPUMETPUUYECKYIO HaJIe)KHOCTDh Oiarogapsi 1BOMHOMY M3MEPEHMIO CHTHAJIa
TBepaodazHOU crieKTpodoTomMeTprel (Kak He3aBUCUMBIM METO/T TPOBEPKHU TOCTOBEPHOCTH) U
U(PPOBON KOIOPUMETPHEH.

Paboma noooepoicana Poccutickum Hayunvim @onoom no npoexmy 24-24-00160.
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TBEPJO®A3HASA SKCTPAKIIUA U ONPEAEJIEHUE TETPAIIUKJINHA
Kysneyoea JI.E.Y, Capanuuna H.B.', I'agpunenxo H.A.', I'aspunenxo M.A.?
YTomckuii 2ocyoapcmeennviii ynusepcumem,
xumuyeckuil ¢paxynomem, Tomck, Poccus
2TomcKuii nonumexuuueckuil yHueepcumen,

Hncmumym npupoouwix pecypcos, Tomck, Poccus
E-mail: gavrilenko@mail.tsu.ru

AHTHOMOTUKH TETPALMKIMHOBOTO pPsila UMEIOT IIUPOKOE MPHUMEHEHHE B CEIHCKOM
XO35IUCTBE, BEeTepUHApHH, MeauiuHe u ap. Hecobmoaenue 103MpOBOK AAHHBIX MpENnapaToB
IIPUBOAUT K IIPOHMKHOBEHUIO TETPALMKIMHOB B MPOAYKLUIO KUBOTHOI'O U PACTUTEIIBHOIO
MIPOUCXOXKACHUS, O0OBEKTHI OKpYyXkaromiei cpenbl. [locTosHHOE HakoIIeHHEe aHTHOMOTHKA B
OpraHu3Me YeJIOBEKa CIIOCOOHO CIPOBOIMPOBATH PAJ MPOOIIEM, BKIIOUYAs aJuIepruio, cOou B
MeTabonusme, aucbakTepuo3 u mpoune nocneactBus. [loaromy pa3paboTka MPOCTHIX CXEM
OTIpeNIeNICHNs TETPALUKIMHOB B OMOJIOTUYECKUX KHUIKOCTSIX SBIISIETCS aKTyaJIbHOM 3a1aueii.

Hns onpenenenuss terpauukianHoB (TL[) B pa3nuyHbIXx OO0BEKTaX MNPUMEHSIOT
UMMYHOXUMHUYECKHUE, XpoMaTorpaduyeckue, CeKTpohOoTOMETPHUECKII METOIbI, KaXKIBIA U3
KOTOPBIX MMEET CBOM JOCTOMHCTBA M HENOCTAaTKU. He3aBHUCHMMO OT BBIOpPaHHOTO METOZa
aHajau3a IepBbIM JTanoM omnpeneneHus TL[ saBusgercs npeaBapUTENIBHOE BBIACICHHE
AHTUOMOTHKA W3 PA3IUYHBIX MO CIOXKHOCTU cOocTaBa OO0BEKTOB. K OCHOBHBIM croco0am
BBIJICJIICHUS] OTHOCSITCS METOJIBI KCTPAKIMH: KUIAKOCTHas U TBepaodasnas. [lo cpaBHeHHIO C
KUJKOCTHOM OSKCTpakiued, KoTopas NpeACcTaBiseT coO0OM TPYJOEMKHHl U JOBOJBHO
JUTMTENIBHBIN TIpoLiecc, TBepAoda3Has 3KCTPAKIHS JaeT BO3MOXHOCTh OOBEIMHHUTH IMPOIECC
9KCTPAKIIMU aHAJUTa, KOHLEHTPUPOBAHUs €ro B (haze copOeHTa, a TaKkKe KOJIMYECTBEHHOIO
oTpezieNieHus] aHAJIM3UPYyEMOT0 KOMIIOHEHTa HEMOCPEICTBEHHO B TBEP/IOH dase.

B nacrosieit pabote nokasana BO3MOKHOCTb TBEP10(Pa3HO-CIEKTPOPOTOMETPHUIECKOTO
U KoJjopuMmeTpuueckoro ompezeneHuss TL[ ¢ ucnonp3oBaHueM B KayecTBe TBEPIO(aA3HOTO
9KCTpareHTa Mpo3payHoil mnonumerakpwiatHod wmarpuubsl  (IIMM).  Tseprodasnyro
skcrpakiuio T [IMM mpoBoaunu U3 meaouHbIX cpen B TeueHue 90 MuH mpu Temmneparype
60 °C. Ilpum u3BIEYEHMM TETpPALMKIMHA MAaTPULIA OCTAETCS MPO3PavyHON, IMOITOMY JUIS
BU3yaJIU3aIluU U YCUJICHUS aHAJTUTHIECKOTO 3 (heKTa MpOBOIMIM peakiuio azocouetanus T1]
B [IMM c ucnonp30BaHMEM JMa30TUPOBAHHOTO pearenTa. OOpasyrouuiics B MaTpuiie MpOAyKT
azocoueranuss TI[ ¢ peareHTOM OKpamieH B SPKO-KEITBIA LBET M HMEET MAaKCUMYM
norjouieHus Ha e 434 um (puc.1).

JuazoTupoBaHHas
IIMM cynbhaHWIOBast KUCIOTA

10 “ dalatels
> MuH ‘ — 3
| — o — —
70°C mecec®| 30 - 4
| N 2 MIH — D
TII 5 S
Tepmometikep Potatop

. b
c  men:l—0:2—-01:3-05:4—-1:5-2
burg

Pucynok 1. Cxema onpenenenus TL ¢ nucrnonb3oBaHueM MOIUMETAKPUIATHOM
MaTPHIIBI
Paboma evinonnena npu ¢punarncosoii noodepoicke epanma PH® Ne 24-24-00160.
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NPUMEHEHUME TEPMOYYBCTBUTEJIbHBIX 9BTEKTUYECKUX
PACTBOPUTEJIEM B KAYECTBE SKCTPAI'EHTOB JJIsI
ABTOMATU3UPOBAHHOI'O OITPEJAEJEHUS POJAMUWHA 62X B IINIIEBbBIX
MNPOAYKTAX METOAOM CIIEKTPO®JIYOPUMETPUU
TIepacumosa A.A.Y, Illuwoe A.F0.* u Baneposcu T.?

Y Canxm-ITemepbypeckuii 2ocyoapcmesennuiti ynusepcumem, Canxm-ITemep6ype, Poccus
2 Unoutickuii mexronoauveckuti uncmumym I 'yeaxamu, Hnous
E-mail: gerasimovaaaaal@gmail.com

Omnpenenenue 3anpelieHHbIX KpacuTeNed B MUINEBbIX MPOAYKTAX SBISETCS Ba)KHOM
3a/1auei aHAJTUTUYECKON XMMHUH, TaK KaK MHOTHE M3 HUX TOKCUYHBI M YTPOXKAIOT 370POBBIO
yesoBeka [1]. TpamuiroHHbIE METOABI aHAIKM3a MHUIIEBBIX MPOIYKTOB YaCTO COIMPSIKEHBI C
UCIIOJIb30BAHUEM JIETYYMX M TOKCHYHBIX PEareéHTOB U pacTBOPHUTENEH, 4TO JEJaeT HX
HeskosnornyHeiMU. Cpemu 3G (EeKTUBHBIX M HKOJIOTUYECKH O€30MacHBIX pPacTBOpUTENCH B
MOCJIeIHEE BpEeMsi OCOOBIN MHTEpEC BBI3BIBAIOT 3BTeKTUYECKHE pacTtBoputenu (OP). Onu
W3TOTABIIMBAIOTCS M3 JOCTYMHBIX, YaCTO MPHUPOAHBIX COCAMHEHUNW U 00JIaJar0T BBICOKOM
pacTBOPSIONIEH CIIOCOOHOCTHIO B OTHOIICHHMM MHOTHX aHANUTOB. [IoMHMO 3KoJIOTHYECKOH
0e30MacHOCTH, dBTEKTUYECKUE pacTBopuTenu (OP) o6rmamaroT MUPOKUMH BO3MOKHOCTSIMH
JUISL MUKPOIKCTpaKLuu. B 4acTHOCTH, MCIIOIb30BaHUE TaK HA3bIBAEMBIX TEPMO-3BTEKTHUYECKHUX
pacTBopuTeliel IMO3BOJISIET MPOBOJIUTH SKCTPAKIUIO U3 TOMOTEHHOTO pacTBOpa 3a CUET
W3MEHEHHST TEMIEpaTypbl. OTH pPACTBOPUTENN NPU HOPMAIBHBIX YCIOBHAX OOpa3yroT
WUCTUHHBIA pacTBOp C BOJAOH, HO TP HarpeBaHuu (QOPMHUPYIOT  OTACIBHYIO,
HECMEIINBAIOIIYIOCS C BOJOM (ha3y, 4TO JenaerT MX HEepCHEKTUBHBIMHU JUISl CEJIEKTUBHOTO
W3BJICUYCHUS AHAJIUTOB.

HpyruM BakHBIM HANPABJICHUEM Pa3BUTHS B 00JACTH aHATUTUYECKON XUMUU SIBIISIETCS
aBTOMATHU3ALMS XUMUYECKOTO aHAIN3a C IPUMEHEHUEM MPOTOUYHBIX METOJ/IOB, UTO MO3BOJISET
CYILECTBEHHO COKpAIIATh pacXo] Mpo0 U peareHTOB MPH BBIITOJHEHUU MacCOBBIX aHAJIU30B.

B n1aHHOM wucCcleOoBaHMM TEPMO-IBTEKTUYECKHE PpACTBOPUTENU OBUIM BIEpBBIC
WCIOJIb30BaHbl JUIsl aBTOMAaTU3MPOBAHHOIO aHAJIN3a MHILEBBIX MPOIYKTOB, @ MUMEHHO JUIS
ONpeJIeJIeHUs] B HUX 3alPEUIEHHOT0 B HEKOTOPBIX CTpaHax Kpacurtens poaaMuna 6K Mmerogom
cnektpodayopumerpun. CoriacHo mnpouenype, nmpoba u tepmMo-OP Ha OCHOBE JMJIOKauHa
MOMENIATNCh B HAaKOHEYHUK 00bEMOM 10 M u TepmocTtarupoBanuchk npu 80 °C, mpu 3ToM
NepeMEeIIMBaHue OCYLIECTBISUIOCh IyTeM OapOoTupoBaHusi. B mpouecce HarpeBaHus
npoucxoamio ¢opmupoBanue (aspl DP ¢ oqHOBpeMeHHBIM H3BieueHUEM aHanuTa. [locie
paznenenus a3 SKCTPaKT OTOUpaAJICs 103aTOPOM M TIEPEHOCHIICS B KIOBETY ISl PETUCTPAIIUU
aHAJIMTUYECKOTO CHUTHaJIa. BbUlM mccienoBaHbl U ONTHMU3HPOBAHBI KIIIOUEBBIE MapaMeTphl
JNETEKTUPOBAHUSl aHAJWTa, BKJIIOYas OOBEMBI MPOOBI M JKCTPAreHTa, CKOPOCTH IMOJa4yu
pacTBOPOB, BIMSHHE TEMIEPATypbl M BPEMEHH, a TaKXKE BIUSHUE JOMOJHUTEIHHBIX
BBICAJIMBAIOIINX areHTOB. B ONTHMAaNbHBIX YCIOBUAX MPeIeN 0OHAPYKEHUS aHATTNUTa COCTABUI
0,005 Mr/m, a MPOM3BOUTEIHLHOCTh METO/IA COCTABUIIA 5 aHAIM30B B Yac.

Paboma evinonnena npu ¢uuancosou nooodepcke Poccuiickoeo nayunozo ¢honoa
(npoexkm Ne 24-43-02023). Hayunvle ucciedoeanusi 4acmuyHo 6blnojHeHvl 6 Pecypchom
yeumpe «Memoovwl ananuza cocmasa eewjecmsay Hayurnoeo naprka CIIOI'Y.

Jlureparypa
1. Li Y. et al. Aggregation-induced emission luminogen based molecularly imprinted
ratiometric fluorescence sensor for the detection of Rhodamine 6G in food samples // Food
chemistry. 2019. V. 287. P. 55-60.
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PACTBOPUMOCTH 1 YCTOMUYNBOCTD JEKAPCTBEHHBIX BEIIIECTB B
FJIYBOKUX 3BTEKTHYECKUX PACTBOPUTEJIAX: BOSMOXKHOCTHU IJIsA
TPAHCJIEPMAJIBHOM TOCTABKH
Tunuamynnun U.M., Hluwoe A.1O.

Canxm-Ilemep6ypeckuii I'ocyoapcmeennviii Yuueepcumem, 198504,
Hncemumym xumuu, Cankm-Ilemepoype, Yuusepcumemckas nao., 7/9, Poccus
E-mail: st116662@student.spbu.ru

QdapmaneBTHUYeCKass HayKa aKTUBHO pPAa3BUBA€T METOJAbI JIOCTAaBKU JIEKAPCTB,
HalpaBJIeHHblE HAa CHIKEHHWE WHBA3UBHOCTH U IMOBbIMIEHUE 3()(PEKTUBHOCTH JI€YECHUS.
TpancnepmanbHas J10CTaBKa, 00ECIIEYMBAIOIIAs BBEICHUE AKTUBHBIX BEUIECTB Yepe3 KOXY,
UCKJIIOYAeT HEOOXOAUMOCTh MHBEKIUM, YMEHbIIAET PUCK CUCTEMHBIX TOOOYHBIX Y3PPEKTOB U
o0ecrieynBaeT MPOJOHTHPOBAHHBIA TeparneBTUUecKkuii 3¢ ¢dekr. OgHako orpaHHYeHHAS
pPacTBOPUMOCTh M CTAaOMJIBHOCTh MHOTHX (hapMaKOJOTHYECKUX COCIUHEHUH B BOJHBIX
CHCTeMax 3aTPyIHSIIOT IPUMEHEHHE TPAHCACPMAaIbHBIX TeXHOJI0Thi [1].

I'my6okue sBrexkTnueckue pactsoputenu (I'OP) — cMmecu mpUpoIHBIX KOMIIOHEHTOB,
TaKUX KaK caxapa, OpraHn4ecKue KHCIOThI U TEPIICHOUIBI, KOTOPhIE Oarofapsi BOJIOPOIHBIM
CBA3AM 00JIaal0T YHUKQJIbHBIMU pacTBOPSIOIMMH cBoWcTBamu. McnonszoBanue ['OP
CIOCOOHO YBEIIMYHUTH PACTBOPUMOCTH IUIOXO PACTBOPUMBIX COSAMHEHUH M CIYXKHUTb CpPEIOn
JUISl UX TPAHCIEPMAaJIbHON TOCTaBKH [2].

B nanHoil pabote u3yyanuch cMecu MOJIIPHBIX U HenoJsipHbIX I'OP nis pactBopenus u
CTa0WJIM3aLlMU I[IMPOKOrO CIEKTpPa JIEKAPCTBEHHBIX BELIECTB, BKIIOYas aHTUOWOTHUKU
(mmpoduroKcanyH, odrokcaruH, MOKCHU(IIOKCAIINH), HECTCPOUTHBIC
IPOTHBOBOCTIAJIMTENbHbIE — MpenapaTsl  (qukinogeHak, kerompodeH, ¢GuaypOunpodes,
MedeHaMoBasi KHCIIOTa), NMPOTUBOOMYXOJEBbIE areHThl (S5-(propypauuin, 6-THOTyaHUH) U
rOpMOHAaJIbHBIE IIpenapaThl (3CTPaINOI, IPOreCTEPOH, T'MAPOKOPTU30H). DKCIIEpUMEHTAIbHAS
YacTh WCCIENOBAHUS BKIIOYajda pPa3pabOTKy W ONTHMH3AIHI0O METOAHMK ONpeAeTICHHUs
PacTBOPUMOCTH JIEKapCTBEHHBIX BELIECTB B pa3IMyHbIX cucTeMax ['OP, onieHKy cTabuiabHOCTH
U3yYaeMbIX COEIMHEHHWH B JTHUX Cpelax NpU Pa3IMYHBIX YCIOBUSX XpaHEHHs, a TaKkKe
IpOBEIEHUE XpoMaTorpaMueckoro aHamuMza ¢ ucnoib3oBaHueM BIOXX-Y® s
OTIpEIeJIeHNUs] COCTaBa U KOHIIEHTPAINH JICKAPCTBEHHBIX BEIIECTB.

PesynbraThl MccrenoBaHMsA —IOKa3ald, 4YTO PacTBOPUMOCTb M YCTOHYMBOCTH
JIEKApCTBEHHBIX BEIIECTB 3aBUCAT OT cocTaBa [ OP, Temmeparypbl u qpyrux GaxTopoB. DTH
JAaHHbIE MOTYT OBITh HCIIOJIB30BaHbl Ui Pa3pabOTKH HOBBIX TpaHCIEPMalIbHbIX
JekapcTBeHHbIX ¢opMm. Takum o00pa3oM, UCCIEIOBAaHHE 3aKJIAAbIBAET OCHOBY IS
JanpHeunero u3ydeHns 1'OP kak cpenpl M MHAMBUAYAJIU3UPOBAHHBIX TEPANEBTHYECKUX
CHCTEM M OIICHKH UX COBMECTUMOCTH C OMOJIOTHYECKUMU TKAHIMH.

Paboma  ewinonnena npu  @unancosoti  noooepyxcke  Canxm-Ilemepbypeckozo
T'ocyoapcmeennoco Ynusepcumema (npoexm 103753335). Hayumvie uccnedosanus Ovliu
npo6edeHbl ¢ UCNONb308aHUEM 000pyoosanus HayyHoz2o napka Cankm-Ilemepbypackozo
T'ocyoapcmeennozo Ynueepcumema (Memooul ananuza cocmaea éeujecms).

Jlureparypa
1. Beaven E. et al. Potentials of ionic liquids to overcome physical and biological barriers
//Advanced drug delivery reviews. 2024. T. 204. C. 115157.
2. Mustafa N. R. et al. Solubility and stability of some pharmaceuticals in natural deep

eutectic solvents-based formulations //Molecules. 2021. T. 26. Ne. 9. C. 2645
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METOIUKA AHAJIN3A NOJUITPEHOJIOB C HCITIOJIB30BAHUEM
TEXHOJIOI'U JTEHI'MIOPA U MAJIIU MACC-CITEKTPOMETPUH
I'naouyk A.C., Cyxooonoe H.I'., Ilooonsvckaa E.II.

Hncmumym ananumuuecxkoeo npubopocmpoenusi PAH,
Canxkm-Ilemepbype, Poccus
E-mail: aleglad24@gmail.com

[TonunpeHoss! — JIMHEHHbIE ATMHHOLIETIOYEYHbIE N30NIPEHONIHBIE CIIUPTHI IPUPOIHOTO
npoucxoxaeHus. [lounpeHoasl 1 UX MPOU3BOAHBIC YYACTBYIOT B CHHTE3€ TJTUKOMPOTEHHOB
KJIETOYHbIX ~ MeMOpaH,  00JIagaloT  renaTronpoTeKTOPHOW,  NPOTUBOBUPYCHOM U
MMMYHOMOIYJIUPYIOILEH AKTUBHOCTSIMU. ITonunpeHnonsl [PEACTaBIISAIOT coboii
HNEePCHEKTUBHBIN KilacC OMOJIOTMYECKH aKTHBHBIX COEJAMHEHUH, KOTOpPbIE MOTYT BHICTYNATh B
Ka4ecTBE OCHOBBI JJIsi Pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX CPEACTB WM KOMIIOHEHTA
JUIIOCOMHON CHCTEMBI JJOCTaBKU JiekapcTB. Ha ceroaHsmHuii 1eHb KOJIMYECTBEHHBIH aHaAIN3
MIOJIUTIPEHOJIOB B PA3IMUHBIX OMOJIOTUYECKAX MATPHIIAX MPEUMYIIECTBEHHO OCYIIECTBIISETCS
C MCII0JIb30BaHUEM 00pallleHHO-(a30BOM BbICOKO3((EKTUBHON KHUJIKOCTHOM Xpomarorpaduun
C yAbTPaHOIECTOBBIM WM MacC-CIIEKTPOMETPUYECKIM JETEKTOpoM. B To ke Bpems, MeTon
Macc-CIeKTPOMETPUU C MaTPUYHO-aKTMBUPOBAHHOW J1a3epHON necopOuueil/monuzanuen
(MAJIAN-MC), orauyaromuics BbICOKOM UYyBCTBUTEIBHOCTBIO U 3KCIPECCHOCTHIO,
HPAaKTUYECKHU HE UCIIOJIb3YETCs JUIsl peIlieH s TAKOro TUIIa 3a/1ay.

[Ipennaraemplii HOBBIM IMOAXOJA K aHalIM3y MOJUIpPEHO]0B MeronoM MAJIAM-MC
OCHOBBIBAaeTCI  Ha  (OPMHUPOBAHUM  MOHOMOJIEKYJIIPDHBIX ~ CJO€B  IOJHUIPEHOJIOB
HEINOCPEACTBEHHO Ha mnoBepxXHOCcTH siueek MAJIJIM mumenu. OOpa3oBaHUE MOHOCIIOEB
IPOMCXOIUT B MPOLIECCE HAHECEHUS pacTBOPA MOJIMIIPEHOJIOB B H-TEKCaHe Ha Karjko BOJHOTO
pactBopa conu Oapus. B pesymbrare MAJIJIM-MC ananmsa mMOMy4YEeHHBIX MOHOCIIOEB
TOJIMIIPEHOJIBI PETMCTPUPYIOTCS B BHJE CHIHAJIOB COOTBETCTBYOIMX [M-H+Ba]* noHoB,
HECMOTpS Ha UX HEHOHOTEHHYIO TIPUPOY.

B kauectBe o0OBEeKTa HccClIeOBaHUS ObUI HCHOJB30BAH KOHIEHTPAT XBOWHBIX
nosunpenonos «lIpenonur». B macc-ciekTpax (pucyHok 1) 1eTeKTupoBacs psiji CUTHAJIOB €
pasuuneit m/z 68 (CsHg) u COOTBETCTBYIOLIMX MOHOAJKOTOJsITaM Oapus 1Mo 3HaYCHHI0 M/Z u
110 U30TOMHOMY pacnpesesieHnto. Beero 6b110 BBISBICHO 9 MONMUIIPEHOI-TOMOJIOTOB C YUCIIOM
U30MPEHOBBIX 3BeHbEB B cocTare oT 12 110 20. [Tpenen oOHapykeHUs NPeJI0KEHHOT 0 MOIX0Aa
coctaBun 5 Hr/mu. IlpeanokeHHbI moaxon ObLI anmpoOMpoBaH MpH NPOGUIMPOBAHUHU
HIOJIUTPEHOJIOB B OKCTpakTax U3 cyxux siuctheB Ginkgo biloba u xBom muxter Pseudotsuga
menziesii. CpaBHHUTENbHAs XapaKTEPUCTHKA WHTCHCHBHOCTHM CHTHAJOB B MacC-CIIEKTPax
MO3BOJISICT yTBEpXkaTh npeobiamanue B 3kcrtpakTe u3 Ginkgo biloba L. Gosmee mmuHHBIX
MIOJIUITPEHOJIOB TI0 CPaBHEHHIO ¢ AKCTpakToM u3 Pseudotsuga menziesii.
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Pucynok 1. MAJIJIN macc-cniekTp cmecu nosunpeHonos «IIpenonurm»
Asmopui evipadicaiom brazooaprnocms Pecypcnomy yenmpy «Paszeumue monexynsaprvix
u knemounvix mexuonocuy Hayunozo napxa CIIOI'Y 3a nomoww 6 nposedenuu macc-
CNeKmpoMempu4ecKo20 aHaIu3d.
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XPOMATOTPAOUYECKHUE U BBIYMUCJIIUTEJBHBIE IOAXO/AbI B AHAJIN3E
TOKCHUYHBIX ABOTUCTBIX TETEPOLUKJIOB HA YIJIEPOJAHBIX
MATEPHUAJIAX
I'puneeuu O.H.

DeodepanvHoe cocyoapcmaeenHoe 6100xcemHnoe yupescoenue Hayku Mncmumym gusuyeckotl
xumuu u snexkmpoxumuu um. A.H. @pymxuna Poccutickoii akaoemuu nayxk, Mockea, Poccus
E-mail: oksigrinevich@gmail.com

A3oTCoAepIKaIIie reTepoUUKINUECKUe COSAMHEHHUS — OOIMPHBIN K1acC OPraHunYeCKUX
COCIMHEHUH, KOTOpblE HaXOAAT UIIMPOKOE MPAKTUYECKOE IMPUMEHEHHUE B KadyeCTBE
JIEKaPCTBEHHBIX CPEJACTB, SKCTPAareHTOB I H3BJICUEHUS PEIKO3EMEIbHBIX METAILIOB,
NECTUIHIOB U T.11. [101X0/161 ra30BO U )KUIKOCTHOM XpoMaTorpaduu aKTUBHO UCTIOIB3YIOTCS
JUI UX aHanm3a U pasaencHus. s pa3paboTku 3((HEeKTUBHBIX METOIOB WIACHTU(UKAIUH U
pazzienieHuss HEoOXOAMMO MOHMMAaHHME MPOIECCOB, MPOTEKAMIIUX Ha TpaHUlE «copbat-
COpOEHT», HO JUII MHOTUX a30THCTBIX T€TEPOLMKIIOB MEXAHU3MBI YI€PKUBAHUS HETOCTATOYHO
W3YYEHBI. DTO MOXKET MPUBOAUTDH K TPYJHOCTSAM B O0BSICHEHHH HA0II01aeMOT0 YACPKUBAHUS,
B TOM 4YHCJI€ Ha yIIepoAHbIX MaTepuanax. [IpuMeHeHne BBIYMCIUTENbHBIX METOJOB MOXET
YIIYYIIUTh TOHUMAaHUE SKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB U HA OCHOBAHUU 3TOTO pa3padboTaTh
6onee 3(hpeKTUBHBIC METOTUKH aHATH3A.

B mnacrosmeit paboTte wuccieqoBaHbl MIECTHYICHHBIE TETEPOLUKINYECKHE a3WHBI,
KOTOPBIE HMCIIOJIB3YIOTCS B KaueCTBE TepOULIUIOB U SBIAIOTCSA CTPYKTYPHBIMH (pparmMeHTaMu
OMOJIOTUYECKH aKTHUBHBIX BelleCTB. M3yueHa ajcopOius H30MEPHBIX JUa3UHOB Ha (hparMeHTe
rpadeHa UIS HAXOXKICHHS BO3MOXKHBIX KOPPESIIHHA C OTMEUYEHHBIMH OCOOCHHOCTSIMHU
ynepxuBaHus Ha rpadutupoBaHHoil Tepmuueckoil caxe (I'TC) B ycioBusix razoBoi
xpomarorpaduu [1]. Takxke cpaBHHBAIOCH yACPKUBAHUE IMATH TPUAZHHOBBIX TepPOUIIMIOB B
ycnoBuax BOXX na okragenuncunukaresne (OJ]C) u mopuctom rpaguTHpOBaHHOM YIJIEpOse
(IIT'Y), m nns oObsCHEHHs NOBBILIEHUS CeJIeKTUBHOCTU pazaeneHus Ha III'Y u mopsaka
AIIIOUPOBAHUS MPOBOJMINA MOJIEKYJISIPHO-CTATUCTUUECKUI pacyeT KOHCTaHT aAcopOouuu
I'enpu. IlokazaHo, 4to Bo3pacTaHue ynepkuBaHus 1,2-nuasuna Ha rpadene u I'TC moxer
OBITh CBA3aHO C YCUJIEHHBIMHU DJIEKTPOCTAaTUUYECKUMH B3aMMOAECHCTBUAMM, 00YCIOBICHHBIMU
HAWOONBIIMM JIUIIOJBHBIM MOMEHTOM TIO0 CpaBHEHHIO ¢ wu3oMmepamu [2]. VYcuieHue
CEJIEKTUBHOCTH pa3zeneHus repounuioB Ha [II'Y ¥ u3MeHeHus B MOpsIKe SIIOMPOBAHUS 11O
cpaBHeHuio ¢ OJIC cBsi3aHBl CO CJHOXKHBIM MeXaHHU3MOM yiepxkuBaHus Ha III'Y, Gomnee
4yBCTBUTEIBHBIM K CTPOSHHIO MOJEKyl copbaroB [3]. B KoHeYHOM HTOre, 3TO MO3BOJSIET
pa3paboTaTb METOAMKY JJsi Oojiee CEJNIEKTUBHOTO OIpENEeNIeHUsl IEJIeBbIX TOKCHUYHBIX
KOMITOHEHTOB B CJIOKHBIX CMECSX.

Hccnedosanue @vinonrneno npu Quuancosoi noooepixcke Munoopuayku Poccuu
(coenawenue o npedocmaesnenuu cpanma Ne 075-15-2024-534).

Jlureparypa
1. Kucenes A.B., [lementeeBa JI.A. MonekynsipHO-CTATUCTUYECKNN pacdeT KOHCTAHT [ eHpu
JUIL aficOpOLMK  a30TCOAEPHKALINX OPraHMYECKUX MOJEKYJd Ha TIpadUTHPOBAHHOM caxe.
Azabensosl // XKypuan pusnueckoit xumun. 1986. T. 60. Ne 8. C. 1951-1953.
2. Grinevich O.1., Volkov V.V., Buryak A.K. Diazines on graphene: adsorption, structural
variances and electronic states // Phys. Chem. Chem. Phys. 2022. Vol. 24. No. 48. P. 29712-
29720.
3. Grinevich O., Khesina Z., Buryak A. Abnormal retention of s-triazine herbicides on porous
graphitic carbon // Rev. Anal. Chem. 2022. Vol. 41. No. 1. P. 1-9.
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OINPEAEJIEHUE BUC®EHOJIA A B ITPUPOJHBIX CPEJAX C
NPEABAPUTEJIBHBIM KOHIHEHTPUPOBAHUEM HA MAT'HUTHBIX
COPBEHTAX
I'youn A.C., Cyxanos IL.T., Kywinup A.A.

Bopouesicckuti 20cyoapcmeenHulil YHUGepCUumen UHICeHEPHbIX MexXHOI02Ul,
Gaxyrbmem sKoN02UU U XUMUYECKOU mexHono2uu, Boponec, Poccus

3arpsi3HeHUE IMOYB M NPUPOJIHBIX BOJ OHCPEHOIOM A CBA3aHO HE CTOJIBKO C
INPOMBIIIICHHBIMA COpPOCaMH, CKOJBKO C IIMPOKAM HPUMEHEHHEM IUIaCTUKOB Ha OCHOBE
nonukapooHata. [lomukapOoHaT HEYCTOMUMB B OKpY:Karolel cpese, ObICTPO pacmaaaercs 0
MUKPOIUIACTUKA, KOTOPBIH 3aTeM Jierpaaupyet 10 cBoboanoro bDA. Ilpoueccs aerpaganuu
OOBIYHO AaKTMBHO NPOTEKAIOT B IOYBE U JOHHBIX OTJIOXeHusax. BDA oTHocuTCs K
SH/IOKPUHHBIM JAU3PANTOPaM, KOTOPbIE M3-3a CXOACTBA ¢ 17[B-3CTpaauosoM MposBISIOT CBOE
HEraTHBHOE BO3/CHCTBUE, MPEXkIE BCEro, HA BOJHYIO OUOTY.

s onpenenenust BOA pa3zpaboran KOMIUIEKC pa3IMYHBIX IMOX0I0B, 00€CTICUNBAIOIINX
€ro OmpeJesieHHe Ha YPOBHE JIECATKOB M COTE€H HI/KT WJU HI/J B pa3jMYHBIX MaTpuiax. B
Ka4ecTBE OCHOBHOTO METO/Ia OTPE/ICTICHNs HAaMH IPUMEHEHA Ta30Basi Xpomarorpadus — Macc-
CIEKTPOMETpHsI C JepuBaTH3allMell YKCYCHBIM aHruapugoMm wiu 0e3 Hee. [Ipemioxen
MarHUTHbI MOJIEKYJISIPHO MMIIpUHTHpoBaHHbIM mnonumep (MMMUII) Ha ocHoBe N-
BUHWJIMUPPOINIOHA, XapaKTePU3YIOLIUICS BEIUYUHOW UMIpPHUHTUHT-GakTopa 7.1. [lns
onpenenenuss BbDA ¢ wucnonp3oBanueM MMMUII ucnonb3oBamum  npeaBapUTENbHOE
KOHLICHTPUPOBAHUE KaK B CTATHUECKUX, TAK U B JIMHAMMYECKUX YCIOBUSIX. B nuHamMuueckux
YCIIOBUSIX MCIIOJB30BAJIM ABTOMATU3HPOBAHHYIO CHUCTEMY OH-JIalH KOHLEHTPUPOBAHUSA,
KOTOpasi MO3BOJIMIIA JOCTUYb KO3 (UIMEeHTsl KoHIeHTpupoBaHus Oosee 3000. ITockonbky
M0YBa, B 0COOCHHOCTH TEXHOTEHHO 3MEHEHHbIE JTaHAIA(ThI, ABJISIOTCS CI0KHOM MaTpHIIEeH,
OpUMEHsUIach  IpeJBapuTeNnbHas o0paboTka 00pas3loB H-TENTAaHOM JUId  yAAJeHUSA
He(TEeNPOAYKTOB, d3(DUPHBIX Macesl U APYTUX IuapoPOOHBIX KOMIIOHEHTOB. Pa3paboraHHbIe
crocoObl KOHIEHTpHpoBaHus B couyeTaHuu ¢ ['X-MC npumeHeHbl Ui aHalu3a peajlbHbIX
00pa310B MOYB, BOJIbI U JOHHBIX OTJIOKEHUI.

Onpenenennto BOA cyliecTBEeHHO MEIIAaOT MUKPOIUIACTUKY Ha OCHOBE MOJIMKapOoHaTa,
MOCKOJIbKY IpPOOOIOATrOTOBKA BKJIIOYAET IIENOYHYIO OSKCTPAKIHMIO, B XOJA€ KOTOPOH
noaukap6oHat pazpymaercs 10 BOA. [Ipu nmpoBeaeHun npeaBapUTEIbHON SKCTPAKIUM IS
YMEHBIIIEHUS BIMSHUS MUKPOIUIACTUKOB Ha pe3yJbTaThl onpenenenus ymensinanu pH no 10.
[TpaBUIBHOCTh yCTAHABIMBAJIM, IPOBOJAS aHAIW3 B MPHUCYTCTBUM TMOJIMKapOOHATHBIX
MHUKpPOIUTACTHKOB. J[1s1 3Toro oOpasmpl mosmkapOOHaTa IOABEPrald KPUOAECTPYKIHH,
M3MebYaiu Ha apoBor MenbHUIE 10 2 — 10 MKM.

Pa3paboTtannslii crioco0 mo3BosiseT onpeaensTh cBo6oanbiii BOA B npucyrcrBun bOA,
BXOJIIIIET0 B COCTaB IUIACTUKOB. Ilpenensl omnpeneneHus ¢ MpUMEHEHUEM JUHAMUYECKOTO
KOHIIEHTPUPOBAHUS COCTABIISAIOT OT 6 HI/J B YMCTBIX PEUHBIX BoAax /10 40 HI/KT B OYBaXx.

Hnst onpenenenns bOA B TOHHBIX OTIIOKEHUSIX MPEIIOKEHO UCIIOIb30BATh MATPUIHOE
TBepaodazHoe nucneprupoBanue. /s KOHIEHTPUPOBAHUS TPUMEHSIICS MAarHUTHBIN COpOEHT
Ha OCHOBE KOMIIO3UTa oOKcuja rpadeHa u kapOokcwiara Oytunumuaazonus. Crocod
MO3BOJISIET  YOPOCTUTh TPOLEAYpPY aHalIuW3a, HO XapakTepusyercs Oojee HHU3KOH
YyBCTBUTEIBHOCTHIO. [IpH aHamM3e TOHHBIX OTJI0KEHUH Mpeien onpeaeneHus cocrasisiet 0,35
— 0,65 MKT/KT.

PazpaboTannslii cioco6 onpeaenenust BOA anpobupoBaH Ha mpUMepe aHaINu3a BOTHBIX
Cpell ¥ IOHHBIX OTJIOXKEHHI MPECHOBOAHBIX BOJOEMOB BopoHekcKoii 0061acTH.
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OLIEHKA BJIUSTHUSI PACTBOPUTEJIEH HA ®EPMEHTBI
BUOJIOMUHECIHEHTHOI'O TECTA METOJJAMHJ MOJIEKYJISIPHOM
JAUHAMUKHU
Meeea A.A.*?, Ilaxmycoe JI.C.:, Cymopmun 0.C.1?

L Cubupcruii pedepanvuuiii ynusepcumem, UPbubT, Kpacnoapck, Poccus
2Cypeymcekuii 2ocydapemeennuiii yuugepcumem, Cypeym, Poccust
E-mail: adeeva@sfu-kras.ru

CoBpeMeHHbIE METOJbl KOHTPOJS 3arps3HEHMsI OKPYXKAIOWIEH Cpeldbl BKIHOYAIOT
MPUMEHEHHE SKCIIPECCHBIX METOO0B, KOTOPbIE 00eCIeUNBAIOT BHICOKYIO UyBCTBUTEIBHOCTH U
ONEPAaTUBHOCTh  BBIABJICHUS  MOJUIIOTAaHTOB. (DepMEHTATUBHBIE  OHOIIOMHHECIICHTHBIC
ouorectsl MOTyT 3(G(}EKTHUBHO [OMOJIHUTH YXKE€ MPUMEHSIOIMIMECS METOAMKH, TaK Kak
MO3BOJISIIOT JIETEKTHPOBATh JIOCTaTOYHO HHU3KHME KOHILEHTPAIMM TOKCHYHBIX BeliecTB. B
YaCTHOCTH, CUCTEMa, cocTosIIas u3 6akrepuanbHoi monudepassl (BLuc) u NAD(P)H:FMN-
okcunopenykrassl (Red), mpumensiercss it MHAMKAIMK CJIEIOBBIX KOJUYECTB Pa3IMYHBIX
3arpsizHuTeneld. OQHaKo BIMSHUE PACTBOPHUTENEH, UCHOIB3YEMBIX B MPOOOMOATOTOBKE, HA
depMeHTHI OHMOTEcTa OCTaeTcs HEJOCTATOYHO HW3y4YeHHBIM. Kpome TOro, HemaBHHE
UCCJICIOBAHMS TIOKa3alld, 4YTO YyBCTBUTEIBHOCTH cONpsbkeHHOM cuctembl BLuc-Red
BHEIIHUM (haKTOpaM 3a4acTyro ompesesnseTcs u3MeHennem akTuBHOCTH Red [1]. B cBs3m ¢
4yeM, TOHMMAaHHUe MEXaHU3MOB JEHCTBHS Pa3IMYHbIX Cpe/l Ha CTPYKTYPY U TMHAMUKY TaHHOTO
depMmeHTa mnpeacTaBiseT OOJBLION MHTEpPEC C LENbI0 ONTHUMM3ALMM YCIOBHM A €ro
MCIIOJIb30BaHUs B KaUYeCTBE KOMIIOHEHTa (pepMEHTATUBHOTO OMOTECTA.

[{enbto TaHHOTO UCCIIEIOBAHUSI OBLIO OIIPEIETICHUE BIUSHUS BOAHOIO pacTBOPA alleTOHa
nu JIMCO mna crpykrtypy u auHamMuky NAD(P)H:FMN-okcunopenykrasbl CBETSIIHUXCS
OaxTepuil.

MogenupoBaHie MOJIEKYJISIpPHOH JWHAMMKH TPOBOAMIOCH C  HCIOJIb30BaHUEM
nporpammuoro naketa GROMACS 2020.4 B cuiioBom noine CHARMM36. PaccmarpuBanuch
JIBE CUCTEMBbI: (DepMEHT B Boje M (hepMEHT B BOAHOM pacTBope aneroHa//IMCO ¢ maccoBoit
nonert 10 %. Ilocnme MUHUMH3aLMU SHEPTHMM M pelaKcallud CHUCTEMBbI MPOBOJIWINCH TPHU
HE3aBUCHMBIX CHMYJIALIMU, BpeMs MojenupoBaHus coctaBuiio 100 HC. AHaIuM3MpOBaIMCh
TakMe MapaMeTpbl, KaK cpelHekBaapaTHuHoe oTkioHeHue (RMSD), paauyc nnepuuu (Rg),
IUIOINAAb TOBEPXHOCTH, JAOCTymHass pactBoputemo (SASA), W cpeaHeKBaJpaTU4Has
baykryarus (RMSF) Ca-aToMOB aMUHOKHCIIOTHBIX OCTaTKOB.

B pe3ynbTare MoaenupoBaHHUs MOJIEKYJIIPHON JTUHAMHMKH ObLIIO OOHapy’>keHO, 4To 00a
pacTBOpUTENSE HE OKAa3bIBAIOT 3HAUMTENHHOI'O BIUSHHS Ha CTaOMIBHOCTH CTPYKTYpbl Red.
OpHako B TIPUCYTCTBHHM alleTOHA MPOUCXOAUT W3MEHEHUE TIIOABIKHOCTH OT/ACIBHBIX
AMUHOKHUCIIOTHBIX OCTaTKOB B 0o0OnacTu cBs3biBaHUA cyOcTparoB (90—134 a.0.). 910 MOXkeT
noBiuATh Ha crneuuduuHocts pepmenta k NAD(P)H u addexktuBHOCTS KaTamuzupyemoit
peaKIMy, 4TO HEOOXOAWMO YUUTHIBATh NMPHU pa3paboTKe OMONIOMHUHECIIEHTHBIX TECTOB IS
HKOAHATUTUKH.

Hccnedosanue svinonneno 3a cuem epauma Poccutickoeo nayunozo ¢gponoa Ne 24-14-
20030, https://rscf.ru/project/24-14-20030/.

Jluteparypa
1. Sutormin O. S. et al. Coupling of NAD (P) H: FMN-oxidoreductase and luciferase from
luminous bacteria in a viscous medium: Finding the weakest link in the chain // Photochemistry
and Photobiology. 2024. Vol. 100. P. 465-476.
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IMPUMEHEHMUE 30JI0TO-INIEHOYHOT O DJIEKTPOJIA J1JI1 HHBEPCHOHHO-
BOJIbBTAMIIEPOMETPUYECKOI'O OIIPEAEJIEHUSA MBILIBAKA U TAJIJIUS B
YCJIOBUAX JODPA3Z0BOI'O OCAXKIEHUSA
vimosa A.B., Epemeesa A.C., Mapmuinos JI.IO.

MUPIA — Poccutickuii Texnonocuveckuul Ynugepcumem, uHCmumym moOHKUX XUMUYECKUX
mexnoaocuul umenu M.B. Jlomonocosa, Mockea, Poccus
E-mail: dymova@mirea.ru

MBIIbIK ¥ TaNIMd — OJHUM M3 CaMbIX H3BECTHBIX TOKCHYHBIX 3JIEMEHTOB. OHH
MPEJICTABIISIIOT OMACHOCTh JJI KUBBIX OPraHU3MOB Ja)K€ B HEOOJBIIMX KOHIEHTpALUSAX, U
MOTYT HAaKaIJIMBaTbCs B MPHUPOJHBIX OOBEKTAaX, YTO MPHUBOAMT K HEOOXOAMMOCTH HX
THIATEIBHOTO KOHTPOJISI ¢ IOMOLIBIO BBICOKOUYBCTBUTEIBHBIX METOJ/I0B, HAIIPUMED, aHOAHOU
MHBepCcUOHHOM BospTamnepomerpuu (MBA). IlepcrieKTUBHBIM 3JIEKTPOAHBIM MaTEPUAIOM IS
VNBA onpeneneHusi MpllIbsiKa U TaJUIUs SBJISIOTCA PA3JIMYHBIE 30JI0THIE AJIEKTPOJBI, 32 CUET
CpPOACTBAa K OTHUM D3JIEMEHTaM, M B YaCTHOCTH, 30JIOTO-IIEHOYHBIE 3JeKTpoasl (3I19),
XapaKTepU3YIOUINeCs TOCTYIMHOCTHIO U OOJIBINION padoyeil MOBEPXHOCTHIO.

[lenb pabOTHI — ONTUMU3AIUS YCIOBUH MOJITOTOBKU 30JI0TO-TUIEHOYHOTO 3JIEKTPOJa U
pa3paboTKka METOIUK OMpPEETICHUS MbIIIbSIKAa U TaUUs B MPUPOIAHBIX OOBEKTaX METOJIOM
KBaJPaTHO-BOJIHOBOW aHOJHOW MHBEPCUOHHOM BOJIBTAMIIEPOMETPHH.

Nzrorosnenune 31130 ocyuiecTBiaseTcs MOTEHIMOCTATUYECKUM OCAaXICHUEM 30JI0Ta U3
€ro pacTBOpa Ha BpAIIAIOMIEMCS YIJIECHTANIOBOM »diiekTpoae. C TOMOIIbI0 METOO0B
LHUKJIANYECKOW BOJBTAMIIEPOMETPUHU U CKAHUPYIOLLEH JIEKTPOHHON MUKPOCKOIIUH, a TaK¥kKe IO
NBA curHany Mbllibsika ObUIM ONTUMH3UPOBAHBI YCJIOBUS 3JEKTPOJIM3a, MPU KOTOPBIX
(dopmupyeTcss paBHOMEpHBIH ci0il 30710Ta co cpeaHuM pasmepoM uactull B 0.13 MM u
o160 nosepxuoctu 0,4 cM?: T, = 300¢, E, = -0.3 B, ® = 1000 06/MuH, C(Haucia) = 1 MM.
[MoapooHo ontumu3zanwms 311D u onpezeneHne MbIIIbsiKa ObUIH OMMCAHBI HAMH B cTaThe [1].

Jns UBA omnpeneneHusi MbllIbsika Ha M3TOTOBICHHOM 3JIEKTpojAE Obuld MOa00paHbl
paboune mapaMeTphl, MOJTY4YE€Hbl TI'paJyHpPOBOYHBIE 3aBUCUMOCTH BBICOTHl CHTHajla OT
KOHIEHTPAllUd MbIIIbIKa B CTAaHAAPTHBIX BOJHBIX pPACTBOpPAX WU IPOBEJIEHA OICHKA
METPOJIOTHUECKUX  XapaKTepUCTHUK MeTona. [IpemnoxkeH cmoco0  KOJIMYECTBEHHOTO
BocctanoBneHust As(V) no As(l11), mo3BossioImii MPOBOUTE MOJTHOE ONPEIe/ICHHE JIEMEHTa
B BOJIHBIX pacTBopax. B pesynbraTe ObLT JOCTHTHYT Ipejiesl OOHapyKEeHUsl MBIIIbsKa B 1.5
MKT/J1, 4T0 3HaunTenpHo Hike ero [1JIK (10-50 MKr/n it muTheBOM BOJIBI).

Omnpeznenenye Talaus OCYLIECTBISUIOCh B yCIOBUAX AodazoBoro ocaxaenus (JPO) -
OCaXJIEHUS] MOHOCJIOS TaUIUd Ha pAae JpYrMX METauIOB IMpU TOTeHIuaie, Oosee
MOJIOKUTEIBHOM, YeM TMOTEHIMal OCaXJEHHUS €ro OCHOBHOM Macchl. [Ipum omTHMambHBIX
napaMeTpax ONpeAeNICHUs TN B CTaHAAPTHBIX BOJIHBIX PACTBOPAX AOCTUTHYTBIM Ipenesn
oOHapyxeHHusi cocTaBuil 1.6 MK/ TpU YypaBHEHHUH TIpPaAyHpPOBOYHON 3aBHUCHUMOCTH
y=0.676x+6.370 (R?=0.9998) u mureitnom quamaszone 5 - 100 mMxr/m; Sr (p=0.95; n=3) = 0.05.

[Ipy yCTaHOBIIEHHBIX YCIOBUSAX OBLJIO MPOBEACHO KOJIMYECTBEHHOE OIpe/ieieHHe
UCCIIEAYEMbIX METAVIOB B INUTHEBOM M PEYHOM BOAE M BOJAE M3-TIOJ KpaHa, a TaKKe
orpezieNieHue MBIIIbIKA B aTJIAHTUUYECKUX KPEBETKaX METOAOM cTaHIapTHOH gobaBku. [lpu
OTIpe/IeIeHUH MBIIIbAKA U TaJUIUS B BOJE cTeneHb m3BieueHust cocrasuia 100 + 5 %; Sy He
npeBbimano 0.09. IlomydeHHbIE pe3yNbTaThl OBUIM COMOCTaBIEHBI W COTJIACOBBIBAIUCH C
pe3yJIbTaTaMH CIIEKTPaIbHBIX METOI0B aHAJIN3A.

Jluteparypa
1. L.Yu. Martynov, A.VV. Dymova, et al. Electrochemical and microscopic study of a rotating
disk Gold-Film electrode for voltammetric determination of arsenic (111) // Microchem. J.
Elsevier B.V. 2024. Vol. 205. Ne July. P. 111177.
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MACC-COEKTPOMETP C MEMBPAHHBIM BBO/IOM IMPOBbI (MIMS) JIJI51
AHAJIN3A PACTBOPEHHBIX B BOJAE YI'JIEBOJAOPO/J10B
Epwos T.]1.Y, Bopooun A.B.%, Jlapuuxun M.IIL>
Y\@I'BYH Hucmumym ananumuyeckozo npubopocmpoenus Poccutickoii akademuu Hayk,
Canxkm-Ilemepbype, Poccus
2000 «Hngpacnexy, Cankm-Ilemepbype, Poccus
3000 «{DTHU «Ananumuxy, Canxm-Ilemep6ype, Poccus
E-mail: orienteer@yandex.ru

B nacrosee Bpems, Ui aHanu3a HePTU B MOPCKOHM BOJIE, UCIIONB3YIOTCS CIEAYIOLINE
mouuTopsl: MK-cnexrpomeTpsl, YO-hiyopuMeTpbl, Ta30BbIe U )KUIKOCTHBIE XpOMATOrpadBbl.
N3 Bcex NepeyrclIeHHbIX BBIIIE METOIOB, TOJBKO METO/Abl Xpomarorpaduu IO3BOJISIOT
U3MEPSATh B MOPCKOM BOJIE MaplUaIbHble KOHIEHTPALUK Pa3IMUHBIX yIIIeBO0po10B. OHAKO,
9TH METOAbI TPeOYyIOT KBaJU(PHUIMPOBAHHOIO MEPCOHAIA U JIUTEIbHYI NPOOOMOATOTOBKY.
HenocratkoM onTH4ecKUX METONOB SIBISETCA OTCYTCTBUE BO3MOXKHOCTH HU3MEPSTh
napuuabHble KOHIEHTPALUK apOMaTHYECKUX YIIIEBOJOPO/IOB.

B noknane npencraBieHbl BO3MOKHOCTH Macc-CIIEKTPOMETpa ¢ MEMOPAaHHBIM BBOIOM
npo6sr (MIMS) npu aHanu3e pacTBOPEHHBIX B BOJC YIVIEBOAOPOIOB. B y3ie BBoAa mpoObI
UCTIOJIB30BAJIaCh MOJHIUMeETHIICHIOKcaHoBass MemOpana (PDMS), xotopass moaxomut uis
aHaJM3a HEMOJSPHBIX COSMHEHHH, TakuX Kak O6en3ou, Tomyou, keuiol (BTK). Monekynst BTK
UCTIONB3YIOTCS Ui M3MEPEHHsS KOHIEHTpAIMU CYCIIEH3MHM HE(TH B MOPCKOW BOJAE BBUIY
JIMHEWHOM 3aBUCHMOCTH MOHHOI'O TOKa Macc-cieKTpoMeTpa oT koHueHTpauu bTK [1].

MeTto1 MOKET YBETMUHUBATH OTHOCUTEIbHYIO KOHIIEHTPALNIO PACTBOPEHHBIX BEIIECTB J10
ThicsuM pa3 [2]. B mabopaTopHBIX YCIOBHSX AOCTIKHM mpesen ooHapyxenus 0,1ppb mms
TOJIyOJIa.

Bb11 BEIOSIHEH aHaN3 BOAHOM sMynbcuu celpoit Hedtu coproB Urals u Siberian Light B
MopcKkoii Bojie npu koHIeHTpanusax 500 mg/L. Ananuz npo6 ObLI BHIIOIHEH B IMaIla30HE Macc
m/z 50- m/z 130. (Puc.1)

Urals

7
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g 200} w
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o 37 105

50 80 70 80 e 100 110 120
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Pucynok 1. Criektpsl BoHO# SMynbeun Hedtu coptoB Urals u Siberian Light.
CoBpemennsie MIMS-cuctemMbl MOTYT OBITh KOMIAKTHBIMM M JIETKUMH, YTO JAENaeT MX
yIOOHBIMH JIJISl KCTIOJIb30BAHMUS B MOJICBBIX YCIOBHSIX [3].

Jlureparypa
1. Brkic B., France N., Taylor S. Oil-in-Water Monitoring Using Membrane Inlet Mass
Spectrometry (2011) Anal Chem, 83, 6230-6236.
2. B.T. Koran, JI. C. Jlebenes, A. K. ITaBnos, 0. B. Uuuaros, A. C. Aaronos (2011)
[TpuGops! ¥ TeXHUKA SKCIIepUMeHTa, 3, 105-112
3. Kartalovic B., Vujic D., Ilic D., Brkic B. Development and validation of a portable
membrane inlet mass spectrometry method for the measurement of monoaromatic
hydrocarbons in water from a river canal // The Royal Society of Chemistry 2024
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OINPEAEJIEHUE OCTATOYHOI'O KOJIMYECTBA KIIOTPUMA3OJIA B PBIBE
MHNPECHBIX BOJOEMOB METOJAOM B2KX-MC/MC
Keoynoe A.E., Copoxkun A.B., Mameoosa E.U.
Bcepoccuiickuii cocyoapemeennviii Llenmp kauecmea u cmanoapmusayuu 1eKapCmeeHHbIX
cpeocms 015 Hcusomuwix u kopmoe (PI'BY « BTHKH»), Mockesa, Poccus
E-mail: a.zhedulov@vanki.ru

B nocnennee necstuierve ocTaTKu MHOTHX (papMalleBTUYECKUX IPernapaToB BCe yallle
00Hapy»KUBAIOTCS B MOBEPXHOCTHBIX, TPYHTOBBIX M NMUThEBbIX Bojax [1]. Kmorpumason -
AHTUMHUKOTHYECKUN MpernapaT UIMPOKOTO CHEKTpa ICHCTBHS, MCHOJIb3YeMbIH Ui JICUYCHUS
JEPMAaTOJIOTUYECKUX U TMHEKOJIOTUYECKUX IPUOKOBBIX MHGEKLIUH, a TakKe MPUMEHIEMbIN B
BeTepuHapuu. Huskas Ouonerpamaius [3], a Takke HapyHmICHHUS B perjiaMeHTaxX MPUMEHEHHUS,
TEXHOJOTHMI OYMCTKH CTOYHBIX BOJ Ha (epmax [2] W KaHAIM3AIMOHHBIX OYHCTHBIX
COOPYXKCHHSIX JIOMOB M OOJIBHHUII, IPUBOJUT K TOMY, YTO KJIOTPUMA30J MAacCOBBIM ITOTOKOM
TMIOTTAJIAET B PEKH U JaJiee - B MOPsI U OKeaHbl. KIToTpuMa3osr nMeeT BRIPaKEHHYI0 TOKCHYHOCTh
i pei0, naduuit U Bomopociei [4]. HecMOoTpss Ha OTHOCHTENBHO HH3KHE KOHIICHTPAIHH
KJIOTpUMAa3oyia, OOHApy>KEHHbIE B BOJHOW Cpele, aHalIu3 BOIHBIX OPraHU3MOB SIBIISIETCS
1[e1€CO00Pa3HBIM, T.K. OHU SBJISIOTCS MHAUKATOPAMU 3arpsi3HEHUS BOJIOEMA B LIETIOM.

O0630p pPHUCKOB B OTHOILIECHUH KJIOTPUMAa30ja HE IMO3BOJISIET YCTAHOBUTH 3HAYCHHUS
SKOJIOTUYECKH 3HAYMMBIX KOHIIEHTpaui, oxaHako komuccueir OSPAR  mpemioxkeHa
pEKOMEHIaTeNIbHAsI CTPATETUsl MOHUTOPUHTA KIOTpUMasoa [4]

B ®I'BY «BI'HKW» pazpaboTtana MeToArKa, MO3BOJIAIONIAS TPOBOIUTH KOJIMYECTBEHHOE
olpeneNieHne KIOTpHMaszoina B peiOe. Ha arame moAroToBKH Mmpo0 MPEJIOKEH IMOAXO,
BKITIOYAOIINI B c€0sI SKCTPAKIIMIO allETOHUTPHIIOM C TIOCIIEIYIONIEH OYNCTKOW Ha KapTPHUDKE
Oasis HLB. Xpomarorpaduueckuii ananu3 nposogst Ha OdD-kononke C18: 150x2.1 mm, 5
MKM.; IOJIBMXKHBIE a3sl: A - 0,5% BomHBINA pacTBOp MypaBbUHON KHCIOTHL, b - 2 % pactBop
MYypaBBHHOM KUCIIOTHI B arieToHUTpHIIe. JlerekrupoBanue B pexkume MRM ¢ ucnons3oBanem
Mmacc-criekrpomerpa «SCIEX TQ 6500+», moHu3anus B moJIOKHTEIbHOM pexume ESI. B
Ka4yeCTBe BHYTPEHHETO CTaHIapTa MCIOJb3YIT KiIoTpumaszon-d5. Pa3paboranHas MeToanka
MO3BOJISIT OMPEIEIATh OCTATOYHBIE COACpKaHUs KIoTpruMasojia B quamnazone 1 -1000 Mkr/kr.

I 5 1 - Clotitvareie § (Standard) 377,200 165330 04 - 1amgie § of 1710 WE_IH_37_11_Dumusit
Arvar & tkand0h coums Meights 4Toe00 egn AT: 430 min
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€PbI MaCC-XpoOMaTorpaMm KiIOTpUMa3oJja Ha YPOBHEC 1 MKI/KT 1

KJI0TpuMasona-d5 B priode.

Jlureparypa

1 Corcoran, J., M.J. Winter, and C.R. Tyler. 2010. Pharmaceuticals in the aquatic environment:
A critical review of the evidence for health effects in fish. Critical Reviews in Toxicology 40:
287-304.
2. Peschka, M., Roberts, P. H., Knepper, T. P., Anal. Bioanal. Chem. 2007, 389, 959-968.
3. Mejias C., Martin J., Santos J.L., Aparicio I., Alonso E. Occurrence of pharmaceuticals and
their metabolites in sewage sludge and soil: A review on their distribution and environmental
risk assessment // Trends Environ. Anal. Chem. 2021. Vol. 30. Article e00125
4. OSPAR Commission, OSPAR background document on clotrimazole (2005 Update), 2005.
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OINNPEJAEJEHUE HECUMMETPUYHOI'O IUMETWITUIPA3ZUHA
N IMPOAYKTOB EI'O KOHBEPCUU
METO/IOM I'A30BO1 XPOMATO-MACC-CHEKTPOMETPUHN
3aznaokuna E.B., Illauneea M./I., Casenvesa E.HU.
Hayuno-uccredosamenvckuil uncmumym 2ucuensl, npo@dnamoio2uu u SK0102UU Yel08eKd,
188663, Jlenunepaockas obnacmo, m.p-1 Becesonooicckuil, e.n. Kyzvmonosckoe, ya. 3asoockas,
30. 6/2, kopn.Ne93
E-mail: e v_zagladkina@mail.ru

J1st 5KOaHATMTUYECKOT0 KOHTPOJI 6€301MaCHOCTH PAKETHO-KOCMHYECKOH 1€ TEIbHOCTH
B O0BEKTaxX OKpyKawoled cpeabl (II0YBa, OTXOAbI) IPEANUCAHO  ONPEIEIICHUE
BBICOKOTOKCUYHOTO KOMIIOHEHTa PAKETHOI'O TOIJIMBa HECUMMETPUYHOIO IUMETHITHAPAa3nHa,
(HOMTI') u npoaykToB ero kouBepcuu aumeruiaamuna (JIMA), 1,1,4,4-reTpameTrinTeTpaseHa
(TMT), N-autpozonumerunamuna (HIIMA).

Lenwro HacTosIIeH paboThl ObLIA OlleHKa Bo3MokHOCTH onpenenenus HAMI', HIMA,
TMT u JIMA metonom ra3oBoii xpomaromacc-criektpomerpuu (I'X-MC) B pamkax omHo#
METOJIUKH.

B ycnoBusx kammnisipHoi ['X-MC Bo3moxHO nipsimoe onpenenenue HIIMA u TMT, a
tepmonabunpaeie HIAMIT m JIMA HyXmalTcs B TPEIBAPUTEILHON JIepUBATU3AIINU.
HeoOxoaumo Ob110 MOJ00paTh cxemy, MIPH UCIOJIb30BAaHUN KOTOPOH JOCTUTaIach Obl MOTHAsS
kouBepcust HIAMI™ u JIMA B TepMocTabuIIbHBIE POU3BOIHBIE U ITPU 3TOM OBl HE IPOUCXOIUAIIO
Jerpajanuy aHajauToB. [locTaBneHHBIM yCIOBUAM OTBeYalia pa3padoTaHHas HaMU Mpoleaypa
MOCJIEI0BATENbHON 00pabOTKM IIEJIOYHOIO pacTBOpa AHAJIWTOB LUKIOTEKCAHOHOM IS
nepusarnzanyu HIMI' n nponmmoHoBeIM aHruapuaoM uist nepusBatusanuu JJMA. B kauectse
noO0YHOTO MPOAYKTa peaklMU BblAeseTcs cinadas MPONUOHOBAas KUCJIOTa, B MPUCYTCTBUU
koTopoii TMT ocraercst crabuinpHbiM. Ha pucyHke 1 mpeacTaBieHbl CXeMbl peaKIMi
nepuBatuzanuu HAMI u [IMA.

A N—NH, + H,O

Pucynok 1. Cxembl peakuuii JepruBaTU3ALI HI[MF (A) u IMA (b)

[Toryuennsie nepuBatel HIMIT u JIMA, a taxke HIMA u TMT skcrparupyrot
XJIODUCTBIM METHJIEHOM, KOHIIEHTPUPYIOT YIapUBaHMEM B TOKE a30Ta U aHaJIU3UPYIOT
meronoM I'X-MC.

s onpenenenust yersipex aHanuToB B onHOM ['X-MC aHanmu3e HEoOX0IuMO OBLIO
nonobpaTh XpomarorpaUyeckyro KOJOHKY, [TO3BOJISIIOIIYI0 TOJY4YUTh IpUEMIIEMbIe
Xpomarorpaduyeckre XapakTepUCTUKH Ui Bcex aHainuToB. CrnabomonsipHas kosnoHka DB-
5MS He oOecrnieumBaer ompeaeneHus nonspaoro HIMA, wa monspHod koimonke WAX
nepusatsl HIMI™ u JIMA ne yaepxxusatorcs, a nuk TMT nmeer acummetpuunyto ¢popmy. B
KayecTBe ONTUMAaIbHON Oblja BEIOpaHa KOJIOHKA C yMEpeHHOH noJisipHocThio DB-624 (30 m x
0,25 mm x 1,4 mMxm). Ha crnepytomem stame mepen HaMu CTOMT 3ajiada 1ojadopa yCIOBHMA
JKCTPaKL MU JAHHBIX aHAJINTOB U3 TIOYBBI U APYTUX MATPULL.
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3EJEHAS» DKCTPAKIIUS B AHAJIM3E JIEKAPCTBEHHBIX IIPEITAPATOB,
COJAEPKAIIUX AMUHOKUCJIOTHI
Heanuypa I1.B.*, Moxwuna H.A. *?, Ilaxomoea O.A. '

L Eneyxuii cocyoapcmeennuiii yuueepcumem um. M.A. Bynuna, Eney, Poccus
2BVHI] BBC «Boenno-6030ywnas akademus um. npogh. H.E. JKyxosckoeo u FO.A. laeapunay,
Boponeowc, Poccus
E-mail: moksnad@mail.ru

JlexapcTBEHHbBIE CPEICTBA HA OCHOBE aMUHOKHUCIIOT HAILIU HIMPOKOE NPUMEHEHHE B
MEAMIMHE [UIsl JIEYeHHs IIOCJICONEPAalMOHHBIX MAllMeHTOB, IMOMOIIM B TEpanuu IpU
3a00JI€EBAHUAX JKEITYIOYHO-KHUIIIEYHOTO TPaKTa, LIEHTPAJIbHOU HEpBHOU cucTeMbl. Kpome Toro,
AMUHOKHUCIIOTHl SBIISIOTCSA OCHOBHBIMH KOMIIOHEHTAMU PA3JIMYHBIX MHUIIEBBIX J00AaBOK,
CIIOPTUBHOTO MUTAaHMs, a TaKXKe ChIpbsi IMpPU IPOU3BOJACTBE JPYrMX BellecTB. Baxnas
AHAIMTUYECKasl 3a/lada COCTOMT B pa3pabOTKe METOIUK, MO3BOJSIONIMX KOHTPOJIHPOBATH
CoZIep’KaHNe aMUHOKHCIIOT B JISKAPCTBEHHBIX Ipenaparax 0e3 pa3pylieHus] MaTpHUIIbl 00BEKTa.

KunkocTHast SKCTpaKIysl SBISETCS OCHOBHOM cTajuel mpoOONOArOTOBKY MPU aHAIHU3E
O0BEKTOB, COJEpXKAIIMX AMUHOKHCIOTHI. B KauecTBe  3KCTpareHTOB  HauOoiiee
NEPCIEKTUBHBIMU  MPEJCTABISAIOTCS HOKOJOTMYECKH U SKOHOMUYECKH IienecooOpa3Hble
HETOKCHYHBIE, HErOpIOYHEe, BOAOPACTBOPUMBIE IOMO- U comnoiumepbl N-BuHmiIamunos [1].
Takue momuMepbl B TMOJNHOW MeEpe OTBEYAIOT TPEOOBAHUSAM «3ENCHONW» XUMHUU U
3apeKOMEHIOBAIIN ce0s KaK A(PPEKTUBHBIE IKCTPAreHTHl B OTHOIICHUH aMUHOKHUCIIOT U APYTHUX
OMOJNIOTWYECKH AaKTUBHBIX BemiecTB. /I W3BIEUYEHUS U OIpENeNieHUs] B JIEKapCTBEHHBIX
npenaparax T'MCTUAMHA, METHOHMHA, IPOJMHA W TPEOHWHA B pPaboTe NPUMEHEHBI
CHHTE3MPOBaHHbIC MOMMMepbl Ha ocHOBe N-BuHmiammaa [2]. Jns MCHonb30BaHHUS TaKHX
MOJIMMEPOB TPU DKCTPAKLIHUU O005S3aTeIbHO BBEACHHME BBICATMBATEINS, CIOCOOCTBYIOIIETO
oOpa3oBaHuio ABYx(ha3HOIl cucTeMbl (HanmpuMmep, cylib(ara aMMOHHUS).

Jns aHanu3a  BbIOpaHbl  TaOJIETUPOBAaHHBIE IpenapaTbl  pa3dUYHbIX  (pUpM-
IIPOU3BOIUTEIIEH, COIEPIKALIE aMUHOKHCIIOTHI B CIEAYIOLIEN JO3UPOBKE: METHOHUH — 250 MT,
ructuuH — 500 mr, nposauH — 1000 mr, TpeoHuH — 500 Mr. DKCTpaKIis TPOBOAMIIACH MTOCIIE
U3MeNbYCHNS TaOJIETUPOBAHHBIX IMPENapaToB U PacTBOPEHHS] UX TOUYHOM HABECKU B BOJIHO-
COJIEBOM pacTBOpe. YCTaHOBIEHbl HauOosnee >(PPEKTUBHbIE YCIOBHUS  H3BJICUCHUS
AMHHOKHUCIIOT: COOTHOIIEHHE 00BEMOB BOJHO-COJEBOM M opranuueckoil ¢az 10:3; Bpems
AKCTPAKIUH U pacciauBaHus cucteM — 15 muH, nonu-N-BUHUIPOPMaMUA U €0 COMOTUMEPHI
B KaueCcTBE 3KCTpareHTos [1].

CremneHb U3BJIEYEHHS] aMUHOKHUCIIOT cocTaBisieT 96-97 % OT uX UCXOJIHOTO COZepKaHUs
B JIGKAPCTBEHHBIX IpenapaTax. MUHMMAIbHO OIpeAeseMas KOHIEHTpAlUs aMHUHOKHUCIIOT
cocrapsier 0,002 moms/am>.OnpeneneHie aMHHOKHCIOT B TabIeTHPOBAHHBIX MpemapaTax
10CJ€ HKCTPAKLUU OCYIIECTBISUIOCH CIEKTPOPOTOMETPUUECKUM (TUCTHINH, METHOHUH) WIIN
anekTpodopeTndeckum (MPOJIMH, TPEOHWH) MeTojAaMu. IIpoBeneHHbIE WCCIEIOBAHUS
MOKa3aJl BO3MOKHOCTh KOHTPOJISI COAEPKAHHSI aMUHOKHUCIIOT B JIEKAPCTBEHHBIX Mpernaparax
06e3  paspylleHus  MHOTOKOMIIOHEHTHOW  MaTpuibl  00beKTa U HpPUMEHEHHUs
BPEIHOACHCTBYIOLIUX OPraHMYECKUX BEIIECTB.

Jlureparypa

1. Moxkmmua H.A., IlIxunes B.M., IlaxomoBa O.A., Illatamos I'.B., CmmBaxoB Bb.Sl.
OKCTpaKIMOHHBIE cHcTeMbl HAa ocHOBe N-BHHMI(pOpMaMuaa IS U3BJICUCHUS U pa3/ieieHus
UKIHYECKUX aMHUHOKUCIOT // Jlokmamel Poccuiickoil akajgeMuu HayK. XHUMHS, HAyKH O
marepuanax. 2020. T.492-493. Ne 1. C. 13-17.

2. Moxkmuna H.41., [TaxomoBa O.A., CokonoBa A.B., 3akycunoB B.I1., Ky3nenos U.E. Cunre3
U XapaKTEepPUCTUKA SKOJOIMYECKH O€30MaCHBIX BOAOPACTBOPUMBIX MOJUMEpPOB Ha ocHoBE N-
BuHIIamMua // Y. 3amrcku KpsiMckoro denepansHoro yauepcutera uMm. B.U. Bepraackoro.
buonorus. Xumus. 2021. T.7. Ne 3. C. 306-315.
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AHAJIN3 COCTABA « CHHTETUUYECKHUX» HE®THU U I'A3A JIJIS1 OHEHKHA
3KOJIOTMYECKUX PUCKOB TEMIIEPATYPHOI'O BO3JIEMCTBHSI HA
OPI'AHOHACBIIIIEHHBIE TOPOABI B IVIACTE
Kanmvikoe A.I'.Y, Cagocmun I.I'.%, Tuxonoea M.C. , /leexuna B.B.?, Buouweea O.B.,
I'puzopenxo T.B.', Kocmvimuna M.0.%, Boakos /I.C.% ITupozose A.B.?, IIpockypuun M.A.>
Mockosckuii 2ocydapemesennuiii yuugepcumem umenu M.B. Jlomonocosa,
eeonoeuyeckutl paxyromem, Mockea, Poccus
2Mockosckuii 2ocyoapcmeennbiil ynugepcumem umenu M.B. Jlomonocosa,
xumuueckuu gpaxyromem, Mockea, Poccus
E-mail: a.kalmykov@oilmsu.ru

OHUM U3 BOXKHBIX 3JIEMEHTOB 3KOHOMUKH Poccuiickoit denepariu siBisieTCs pecypcHast
0a3a, B ToM umcIe 3anackl HeTH 1 raza. C rolaMu KOJIMYECTBO TOOBIBACMbIX CTaHAAPTHBIMH
TEXHOJIOTUSIMH OYpEHHUsI CKBOKMH He(TH W ra3a cokpamiaercss 3a cu€T 3¢ deKkTuBHOU
BBIPA0OTKU. B pe3ynbrare HEIPOMONIb30BaTEIN CTAIKHBAIOTCS C HOBBIM BBI30BOM: TTOMCKOM
QIbTEPHATUBHBIX HCTOYHUKOB yriieBojoponoB (YB) mins mojuepkaHuss pecypcHOro
noteHuuana crpanbl. OIMH M3 TyTeW pEIICHUS — CO3/IaHHE TEXHOJOTMH TPETUYHOIO
BO3JICHCTBUS HA IUIACTBI TOPHBIX TOPOJ, B PE3yJIbTaTe KOTOPHIX B HEApaxX I'€HEPHPYIOTCS
«cuHTeTHuYeckue» HepTh W ra3 [1]. OmHako MOMHMO HEOOXOJMMOCTH pa3padoTaTh
AKOHOMHUYECKHU 3(h(HEKTUBHBIC METO/IbI, aHATOTUYHBIE TpuMeHsieMbIM B CLLIA, Ba)KHO OLIEHUTH
IKOJIOTMYECKUE PUCKU IIPUMEHECHHUS TAKOH TEXHOJIOTHH.

B pabore BBINOJHEH KOMIUIEKCHBIH aHAIM3 COCTaBa TOJYYCHHBIX B pe3yJbTaTe
J1a00paTOPHOTO MPUMEHEHHS TEXHOJIOTHH MPOrpeBa MOPOJ «CHHTETUYCCKUX» He(TH M Ta3a.
Llens wccnenoBaHMs — OLEHKA OTIMYUA TMPOAYKTOB OT IMPUPOAHBIX PECYpCOB, HATHYUS
TOKCUYHBIX U BpeAHbIX coenuHeHuid. s storo mpu 300-350°C B Teuenue 3-240 yacoB B
NPUCYTCTBUH BOJBI OBUTM TPOTPETHl 00pa3lbl OCHOBHBIX He(TErazoMaTepHHCKUX IOPO]
Poccun. CoctaB YB onpeaensiiu MmeToamu razoBoit xpomarorpaguu («Xpomatik - Kpucramn
5000») u xpomaTo-Macc-criekrpomerpun (Agilent 8890-5977B).

[MonydeHHbIE Pe3yJIbTAThl MO3BOJIMIM YCTAHOBHUTH, YTO «CHHTETHYECKUE» He(Th U ra3
cogepkar YB coeamHeHHs, KOTOpBIE BCTPEYAKOTCS B COCTaBE MHPUPOAHBIX TPOAYKTOB.
CoOTHOIIICHHE TaKUX KOMIIOHEHTOB B MPO0ax Tra3a MOJHOCTHIO HUIACHTHYHO JKUPHOMY Tazy
MecTopoxaeHui. [Ipu 3ToM B mpobax mpuCyTCTBYeT OOJIBIIOE KOJIMYECTBO Boopoa (10 8%)
u yriuekucioro raza (o 40%), KOJMYECTBO 3aBHUCUT OT COCTaBa IOPOJ, HAa KOTOPHIE
OCYIIECTBIISICTCS BO3/eHCTBHE. B He(pTSIX OCHOBHBIE OHOMapKepHBIE ITAPAMETPBI TAKKE
HE3HAYUTEJIFHO OTIMYAIOTCS OT MPUPOIHBIX MPOAYKTOB. B TO e Bpems B X0Jie BO3/IEHCTBUS
(bopMupyrOTCS MOTUUUKINYECKUE APOMATHYECKUE YIIIEBOAOPOIbI, KOTOPBIE SIBISIOTCS
TOKCUYHBIM BeecTBoM. OJIHAKO UX KOJIUYECTBO HE npeBbImaeT 1%, Toraa kak B CbIpoi
HeTH MOXKeT coaepkatbes 10 7%.

[TpoBenénnass pabora ToOKaszaja, dYTO TEXHOJIOTHS  THIPOTEPMAIBHOTO
BO3JICHCTBUSL HA IJIACT IO3BOJISET MOJTy4YaTh HEPTh M Ta3, OJU3KHE IO COCTaBy K
MPUPOJHBIM, TPOAYKTHI HE OyIayT 3arps3HATh OKpykarouryto cpenay. OmaHako B
OTIIEIBHBIX cydasx MoxeT opmupoBaThes 10 10 1 CO2u3 1 kr moposl, moTpedyeTcs
KOPPEKTUPOBKA TEXHOJIOTUH B 3aBUCUMOCTH OT COCTaBa MOPO/I.

Paboma evinonnena npu nodoepocke Poccutickoco nayunozo gonoa, npoexm Ne 24-13-
00197.

Jlurepartypa
1. ITomoB E.IO., bonmapenko T.M., [lo6poBonbckas C.A., KanveikoB A.I'., Mopo3os H.B.,
Epodees A.A. [TloreHnman mnpUMEHEHUS TPETUYHBIX METOAOB  BO3ACHCTBUS  Ha

HETPaJUIIHOHHBIC YIJICBOIOPOIHBIE CHCTEMBI Ha MpUMepe OakeHOBCKo# cBuThl // Hedrsanoe
xo3sauctBo. 2017. Ne 3. C. 54-57.

142



Xlll Bcepoccuickas koHpepeHLys No aHANU3y O6bEKTOB OKPYXaIoLen cpeab

SDKOOHAINTUKA CTEHJIOBBI IOKAL

CaHkT-lNeTtep6éypr, 2025

093

HCITIOJIb30BAHUE I'A30BOM XPOMATOT'PA®UHN C CEPOCEJEKTUBHBIM
JETEKTUPOBAHUEM JJIS IIOJTYYEHUSA TPO®UJISA CEPOCOAEPXKALIINX
COEJJUHEHUM B COCTABE APOMATHYECKHNX ®PAKIIUA HE®TH
Kanamwvesa A.1O., Kypzanoe A.A., Kopones A.A., Buxmopoea E.H.
Hucmumym negpmexumuyeckozo cunmesa um. A.B.Tonuuesa PAH, Mockea, Poccus
E-mail: kanatieva@ips.ac.ru

M3MeHeHue cocTaBa UCXOIHOTO HE(TIHOIO ChIPbsl B CTOPOHY 00Jiee BHICOKOCEPHUCTBIX
cMecel M y)KeCTOUCHHE SKOJIOTHYECKHX TpeOOBaHUN K MPOILYKIMH U MPOLIEccaM MepepaboTKu
MPUBOAUT K HEOOXOJMMOCTH pa3padOTKM HOBBIX Oosnee Ah(EKTUBHBIX METO/OB
obeccepuBanus. [loBbimennio 3pPeKTUBHOCTH MPOLIECCOB ECYIb(PYypPHU3AHH CIIOCOOCTBYET
pacuMpeHre 3HaHUI O BO3MOXKHBIX CEpPOCOJEpIKAaIlUX COEJUHEHUSAX B cocTaBe HE(TAHOrO
ChIpbs. s maATH apoMaTH4ecKuxX (pakmuii HepTH Pa3IUYHOTO MPOUCXOXKACHUS TOKa3aHa
BO3MOXHOCTh ~ MCIIOJIb30BaHMsS  MeToJa ra3oBod  Xpomartorpa¢puum C  IUIAMEHHO-
(oTOMETPUYECKIM IETEKTUPOBAHUEM JUIS OLIEHKH MPOQIIIS CEPOCOACPKAIINX COSTUHEHHMA.
[ToMumMoO 3TOro, MCHOJB30BAHUE CEJIEKTUBHOIO K Cepe JETEKTOpa IO3BOJSET MPOBOAMTH
OLIEHKY 00pa3oB apoMaTHYeCKUX (pakmuii HepTH 1o o0ImIeMy COAEP)KAHHIO COeIUHEHHN
Cepbl C Y4eTOM B3aMMHOIO IMEPEKPbIBAaHMUS IMHUKOB apOMAaTUYECKUX YIJIEBOJOPOIOB M MX
cepoco/iepKalux aHajgoroB. Jlms 3Toro HEOOXOOMMO MOCTPOCHHE KaarMOpPOBOYHON
xapaktepuctukun 1o bT w/umum JIBT, wucnome3yromerocss B paboTe I MOCTPOCHHS
KOHTpPOJIbHBIX KapT. Iloka3ano, yro ananmu3 ¢ ucnoas3oBanueM ['X ¢ IIM/] e mo3sossn ¢
JIOCTAaTOYHOM YBEPEHHOCTBIO MPOBOAMTH pa3IMYEHHE MEXIy OOpa3llaMH apoMaTHUYECKHX
¢pakuuit. C wucnonwp3zoBanneM wmeroga [ X-MC Obuia yTouHEHa TpHUPOAA HEKOTOPBIX
CEepHHUCTBIX COEIUHEHMH B cocTaBe oOpasla U MOATBEPXKJIEHO HaJIM4Yhe B3aUMHOIO
NEPEKPhIBAaHUS MMMKOB APOMATUYECKUX YIJIEBOJAOPOJOB M UX CEpOCOJEpIKAIIMUX aHaioros. B
CBSI3M C OSTUM TIOCTPOEHHE TMpPO(UIS CEPHUCTBIX COEAMHEHUH ObUIO BBINOJIHEHO C
MCIIOJIb30BaHUEM CEJIEKTUBHOTIO K Cepe JIETEKTOPa, B KauecTBe KoToporo Obu1 BeiOpan TITID/T.
J1s oTy4eHust YUCIIEHHOTO ONTUCaHNs 00pa3lloB B KAUECTBE XapaKTePUCTUUECKON BETMUHUHBI
PeI0KEHO HCIOJIb30BaHUE OTHOIICHHUS riouaien TUKOB MN30MEPHBIX
MeTudTUIOeH3[b]THOodeHoB (Puc. 1), momyd4eHHBIX ¢ KOHTPOJIEM MIPOLIECCa C UCIIOIb30BaHUEM
kapT lllyxapra. Ha npumepe rooBoro mccieroBaHusl OJHOTO U TOTO e oOpaslia MoKa3aHo,
YTO BEJIMYMHA OTHOLIEHMS OCTAeTCs MOCTOSHHOW B MpejesiaX MOrpellHOCTH B TeUEeHUE rofa,
YTO IO3BOJISIET MCIIOJIB30BATh 3Ty BEIMUMHY KaK XapaKTEPUCTHUECKYIO JUIsl apOMaTHUYECKUX
bpakuuii.
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PncyHOK 1 HHQDI[ xpOMaTorpaMMa obpasua apomarnieckuit ppakuuu. 1 — 2-3TI/IJ'I 5-
metuinbens[b]trnoden; 2 —2-31uin-7-metnnbens[b]trnoden.
Jlureparypa
1. KanarbeBa A.JO., KypranoB A.A., Kopones A.A., BuxrtopoBa E.H.
["azoxpomaTorpaduueckas OIeHKa NPOQHIS CEPOCOACPKALINX COCIUHEHUH B COCTaBe
apomarnueckux ¢pakumii //CopormoHHbIe M XpoMaTorpaduueckue mporeccol. 2024. T. 24, No
6. C. 924-933.
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INPUMEHEHMUE I'TYBOKHUX 3BTEKTHYECKHNX PACTBOPUTEJIEN 1S
AHAJIM3A COEJIUHEHWI CEPBI B HE®THU U EE ®PAKIIAAX.
Kamaconoea O.H., Pomanoea I0.H., Mapromuna T.A.

Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Beprnaockoeo Poccuiickot
akademuu Hayk, 119991, Mocksa, ya. Kocvleuna 19
E-mail: katasonova_ol@mai.ru

Cepa oTHOCHUTCS K OCHOBHBIM I'eTepo3jieMeHTaM He(TH, onpeesieHue e€ coaepKaHus 1
(dopM HaAXOXKACHHUS MO3BOJIUT MOJIYYHTh MH(OPMAIMIO O T€HE3UCE M KA4YeCTBE MPUPOIHOTO
MOJIE3HOTO HCKONAeMoro, BbIOpaTh ONTHMAajbHbIE CHOCOOBI MEpPepadOTKH UM OYUCTKHU
HepTsaubiXx ¢paknuii. Kontpons cepocoaepxkamux coeauaennii (CCC) B Hedtu u
He(TEeNpOAYKTaxX akTyalleH Ui OXpaHbl OKpY)KalIleld cpenbl: aKTUBHOE pPa3BUTHE
TPAHCHOPTHOTO CEKTOpa M CHpOca Ha TOIUIMBHBIE (pPaKUMU MPHUBEIH K 3HAYUMOMY
yBeNUUYEHUIO0 BBIOPOCOB SOy, SIBIAIOMIMUXCS MPUYMHONW KHUCIOTHBIX IOXKACH. AHanu3 psjaa
WH/IMBUIYAIbHBIX COCTUHEHHUH cepbl B HETH M HEKOTOPHIX He(TempoayKTax, OCOOCHHO B
cinydyae Hu3kuxX koHueHtpauuid CCC Ha (oHE BBICOKOTO COACpPX aHHUS MOTUIUKINYECKUX
apoMaTHUYECKUX YIJIEBOAOPOJAOB TpeOyeT NpeaBapUTEIbHOM MpoOOnoAroToBku. Jlis
skcTpakinoHHoro BeiieneHuss CCC u3 He(TAHOTO ChIPbs, MPEAIISCTBYIOIIETO aHAIHU3Y, KaK
IIPABUJIO, UCTIOJIB3YIOTCS OPraHUYECKUE PACTBOPUTENHN, XapaKTEPU3YIOLIUECS TOKCUUHOCTHIO,
HEJOCTATOYHOU CEIEKTUBHOCTHIO, & TAKXKE TPEOYIOIINUX COOJIIOICHHUS ONPEAeIEHHON TEXHUKU
0€30MacHOCTH.

B nactosmeit pabore nns Beigenenus CCC (MepkanTaHoB, CyJlb(HIOB, TOMOJIOTOB
THodeHa) u3 HeTu U ee (PpakUuil UCIIOJIB30BAJICS HOBBIA KJIACC SKCTPAreHTOB — INIyOOKHE
sBTeKTHUYeckHe pacTBoputenu (I'OP) Ha ocHOBe UeTBEpPTUUHBIX aMMOHHUEBBIX COJIEH B KAUeCTBE
aKILIETITOPOB BOJOPOJIHOM CBSA3M M KapOOHOBBIX KHCJIOT M TJIUKOJIEH B KauecTBE JIOHOPOB
BOJOPOJHON CBs3U. M3ydeHO BIMsSHUE NMPUPOABI U COOTHOIIEHHUS AKLENTOPOB M JOHOPOB
BOJIOPOJHOW CBSI3M, @ TaKXKe psila IKCTPAKIIMOHHBIX MHapaMeTpoB Ha 3()PEeKTUBHOCTH U
CEJIEKTUBHOCTh M3BJICUCHUS PA3INYHbIX COCMHEHUN Cephl, IPOBECHA OlIEHKA CTaOUIbHOCTH
['OP mpu KOHTaKkTe ¢ peaJbHbIMM OOpa3lamMH, a TakXKe y4YTeHa B3aUMHAas pacTBOPHUMOCTb
KOMIIOHEHTOB ~ 3KCTPAaKIMOHHOM cuctembl. [lokazaHo, uro g OajmaHca MeXAy
KCTPAKIIMOHHON 3((HEKTUBHOCTHIO, B3aUMHON PacTBOPUMOCTBIO W CTabmiIbHOCTBIO ['DOP
ONTUMAJIbHO KOMOMHALIMEH SBIISIETCS COUeTaHNe JUIMHHON YIIIeBOJOPOHOM LIENH B aKLENTOPe
BOJIOPOJIHOM CBSI3H ¢ 00Jiee KOPOTKOU B JOHOPE BOJOPOIHOM CBSA3U U HA000POT. V3 pa3mmiHbIX
00pa3110B HEPTIHOTO ChIphs KUCTOTHBIME ['DP Obio BhIAEneHo oT 25 a0 98% coenuuenuit
cephl, KOTOpble ObUTH MACHTUGUIMPOBaHKI ¢ ToMolbio [Tupo-I'X-MC.

NHTeHCUpUKAUIO SKCTPAKIIMOHHOTO BBIIETIECHUSI COSIMHEHUN Cephbl OCYIIECTBISUIM B
MUHUKaHaJIbHOM yCTPOMCTBE U Y3-yCTaHOBKE MOTPY’KHOIO THIIA, O3BOJISIOIIUM COKPAaTUTh
BpeMsi KOHTakTa (ha3, HeoOOXOAMMOe ISl TOCTHXKEHUS SKCTPAKIIMOHHOTO paBHOBecus ¢ 20-60
MHUHYT 70 5-180 cek M COOTBETCTBEHHO CHHM3UTh BpeMs IpobomoaroroBku. MccienoBano
BJIUSHUE KOHCTPYKLIMOHHBIX W pabo4yux mapaMeTpoB YCTpPOHCTB Ha 3((EeKTUBHOCTh
U3BJICUEHUS COeIMHEHUI cepbl U3 He(TAHOTO ChIpbs. [lokazaHo, UTO pe3yabTaThl SKCTPAKIIMU
coemMHEHUI cepbl 3 HepTH M ee (pakiuit ¢ momormipio ['DP comocTaBUMBI C TaHHBIMH,
MIOJIyYE€HHBIMH IIPH UCTIOJIb30BAHUH KJIACCUYECKUX OPraHMUYECKUX PACTBOPUTENIEH.

Paboma svinonnena 6 pamkax eocyoapcmeennozo saoanusi ' EOXU PAH.
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XPOMATO-JTECOPEIIMOHHBIN CIIOCOB MMOJYUYEHUS CTAHIAPTHBIX
T'A30BBIX CPEJI ITOJSAPHBIX OPTAHUYECKHWX COEJIVHEHUM
JLJI. Konecnuuenko, U.A. Ilnamonos, U.H. Konechnuuenko
Camapcxuil HaYUOHAIbHBI UCCTE008AMENbCKULL YHUBEPCUME
E-mail: irniks@mail.ru

CTaHl[apTHBIe ra3oBbIC CPECAbI HIMPOKO HUCIIOJIBL3YIOTCA B 3KOJIOT HUECKOU IMPAKTUKE IJIA
o0ecrieyeHus €INHCTBA I/IBMepeHI/Iﬁ, KOHTPOJII Ka4€CTBA, a4 TAKIKC CO3IaHHA aTMOC(l)ep JJIs1
YCKOPCHHBIX ACIBITAHUH. ACCOpTI/IMeHT ATTCCTOBAHHBIX TOCYHAPCTBCHHBIX CTAHAAPTHBIX
06p331_[0B A0CTAaTOYHO IIHMPOK M KOMMEPUECKH MOOCTYIICH, OJHAKO HX HCAOCTATKOM KPOME
BBICOKON CTOMMOCTH SIBJISIETCSI TAK)KE TPOMO3IKOCTh KoMMepueckuXx I'CO 1 ycTaHOBOK JUIsl UX
MOJIY4YCHUS, YTO OTPAHUYNBACT UX IPUMCHCHUEC BO BHeJ’Ia60paTOpHBIX yCIIOBUSX. HJ’IH pEeUICHUA
9TUX 3aJla4 HUCIHOJB3YIOT AWMHAMHWYCCKHUC MCTOJbI ITOJYYCHUS TI'a30BBIX cMmeceii. HanbGonee
3aJladyaM MHUHHATIOpU3AlOUKW W aBTOMATHU3allMKM OTBCYHACT XpOMaTO-,HeCOp6HHOHHBIﬁ croco0
IMMOJIYUYCHU I'a30BbIX CPCI.

I_[eJ'IBI-O pa6OTLI SABJISIIIOCH ITOJIYUYCHHUC I'a30BbIX CpECll C HU3KHUM COACPIKAHUCM IMMOJIIPHBIX
OpraHWYECKUX COCIWHEHUNM Ha mnpumepe amneroHa (1-5 ppm) B Bo3zmyxe Xpomaro-
JIeCOPOIIMOHHOTO CITOCOOOM.

Jisi  KONMYECTBEHHOI'O aHajliu3a MCIOIb30BAIM IMOPTATUBHBIM  MHUKPOQIIOMAHBIN
xpomatorpad «I[IMA». VYcTaHoBIEHO, YTO XPOMAaTO-AECOPOLIMOHHBIA CIOCOO MO3BOJISET
[0JTy4aTh I'a30BblE€ CMECH alleTOHA B JUana3oHe 1-5 ppm B 0JHOM LUKJIE aHAIM3a, CyMMapHas
HCOIIPCACICHHOCTb HEC IIPCBBINIACT 10%. Yto COU3MEpHUMO C PpaHEC IMOJTYYCHHBIMHU
pe3ysbraTaMu Jisl XxpomaroMeMOpanHoro merona [1] — 6.7%, u napodasznoro ucrounuka [2]
— 7%. Ilpu 3TOM XpOMaTO-IeCOPOIIMOHHBIN M XpoMaToMeMOpaHHBIA METOMbI OTIMYaI0TCA
MIPOCTOTOH amnmapaTypHOro oOpMIICHHS U MOTYT OBITh MCIIOJE30BaHbl BO BHETA0OPATOPHBIX
yCIIOBUSX. HpI/I BLI60pe METOAAa HeO6XO,Z[I/IMO TAaKKC YUYUTBIBATh, YTO AAHHBIC 110 3HAYCHUAM
KOHCTAHTBI pacnpeacjiCHusd ancToHa B CHCTCME BoJa-llap B Pa3jIMYHbBIX HMCTOYHHKAX
orianyatorcest Ha 30-50% mpu OJMHAKOBBIX TEMIEPAaTYPHBIX YCIOBUAX [3-5], a B HaTypHBIX
YCIIOBUSIX MPU OTKJIOHEHUH OT 3aJJaHHBIX TApaMETPOB ATO 3HaUeHHE Oy/IeT HEMPOrHO3UPYEMO
OTIIN4YaTbCsA, YTO 6y,Z[eT S3HAYUTCJIBbHO YBCIIMYUBATH CYMMApPHYIHO HCOIPECACICHHOCTDb
ATTCCTOBAHHOT'O 3HAYCHMA KOHLCHTpAIUMKW aHaJluTa, W, CJICA0BATCIbHO, BJWATH Ha
AOCTOBCPHOCTD aHAJIN3a.

Jlureparypa
1. A.R. Gorbacheva, O.V. Rodinkov, Hromatomembrannoe generirovanie standartnyh
gazovyh smesej letuchih organicheskih soedinenij na urovne ppm // Analitika i kontrol'. 2018,
22(3), p. 267-272.
2. A.O. Malysheva, M.N. Baldin, V.M. Gruznov, L.V. Blinova, Vnelaboratornyj
ekspressnyj gazohromatograficheskij metod analiza vydyhaemogo chelovekom vozduha s
avtomatizirovannoj graduirovkoj // Analitika i kontrol', 2018, 22(2), p. 177-185.
3. A.O. Malysheva, M.H. Baldin, B.M. Gruznov, Opredelenie Kkoefficientov
raspredeleniya letuchih organicheskih veshchestv v sisteme zhidkost'-vozduh dlya sozdaniya
graduirovochnyh gazoobraznyh obrazcov so sledovymi koncentraciyami veshchestv // Zhurnal
analiticheskoj himii, 2017, 72(10), p. 867-871.
4. A.G. Vitenberg, L.A. Konopel'ko, Parofaznyj gazohromatograficheskij analiz:
metrologicheskie prilozheniya // Zhurnal analiticheskoj himii, 2011, 66(5), p. 452-472.
5. A.G. Vitenberg, Staticheskij parofaznyj gazohromatograficheskij analiz. Fiziko-
himicheskie osnovy i oblasti primeneniya // Ros.him.zhurnal, 2003, 57(1), p. 7-22.

145



Xl Bcepoccuickas koHpepeHums No aHANM3y 06bEKTOB OKPYXatoLEen cpenb!
% SDKOAHANMUTUKA CTEHI0BbIH I0KAT

CaHkT-Tetep6éypr, 2025 096

PABPABOTKA METOJAUKHU KOJIMYECTBEHOTI'O ONTIPEJAEJIEHUSA
JUOEHUJIOJIPOIIAHA, IUBYTUJI®TAJIATA U JUITUJITEKCUJIDPTAJIATA
B BOJJHBIX DKCTPAKTAX MEJUIIMHCKHUX U3JIEJUA METOJIOM B9KX C
YIAbBTPA®UOJIIETOBBIM JETEKTUPOBAHUEM.

Konocoe K.JLY, 3acnasckas JI.H.Y, Benses H.E', Epemun C.A.?, [Tupozoe A.B.?
Y000 «Hayuonanvnvii nayunwiii yenmp mokcuxono2uueckoll u 6uonoeuieckoi
bezonachocmu meouyunckux uzoeauily, Mockea, Poccus
2Mockosckuii 2ocyoapcmeennuiil ynusepcumem umenu M.B. Jlomonocosa,
xumuueckuii ghaxyromem, Mockea, Poccus
E-mail: k.kolosov@toxicolog.ru

Onenka 0€30MaCHOCTH MEIULMHCKUX HM3ACIUH SBISETCS BAXKHBIM aCIEKTOM OXpaHbI
310pOBbsl yenoBeka. OIeHKa MPOBOAUTCS Ha OCHOBAHWHU M3YYCHHUS PE3yJIbTaTOB CAaHUTAPHO-
XMMHUYECKMX M TOKCUKOJOTMYECKUX HCHbITaHuH. B  3amady caHUTapHO-XMUMHUYECKHUX
UCCIICIOBAaHUI BXOAWT HMIACHTU(UKALUS M KOJIMYECTBEHHOE OIpE/ACICHUE KOHIEHTpAIHi
HNOTEHIMAJIBHO OINACHBIX XUMHUYECKUX COCIUHEHHUH, M CONOCTaBJIEHUE MX C MpeAeiIbHO
JONYCTUMBbIMU 3Ha4YeHusiMHA [1]. JIst M3penuii, COCTOSIIMX W3 IMOJMMEPHBIX MaTepPHAIOB
OJIHUM M3 BaXXHBIX I0Ka3aTele, IBISIETCS KOJIMYECTBEHHOE ONPeAEICHUE SKCTPArupyoImuxcs
IUTACTH(HUKATOPOB, K KOTOPBIM OTHOCATCA IUEHWIONNponaH, aulOytwidranar u
JU3TUITeKCHIdTanar.

CoBpeMeHHbBIE aTTeCTOBaHHBIE METOAMKH HE IO3BOJIAIOT OJHOBPEMEHHO OIPENENATh
coJepxaHue IueHuIoanponasa, auOyTwidranara M AUSTHWITeKCUI(Tasara B BOAHBIX
aKcTpakTax. s oJHOBpEMEHHOTO OIpeneseHus MU(EHUIONNponana, AuoyTwidranara u
JUATUIITEKCHII(hTalaTa B BOJHBIX AKCTPAKTaX MEAMLMHCKUX M3JeNUil, 6e3 JOMOIHUTEIbHON
npoOONMOATOTOBKH,  pa3paboTaHa  MeToAWKa  BbICOKOI(PHEKTHBHOM  KUIAKOCTHOU
xpomarorpaduu ¢ yabTpapHuOIETOBBIM JETEKTUPOBAaHHEM. J(Manma3oHbl KOHLEHTpAIMi Jis
KaJTHOPOBOYHBIX KPHUBBIX BBIOPAHBI C YYETOM TMPEIENIBHBIX JIOMYCTUMBIX 3HAYCHHMA:
mudenunonnponan 0.005-0.4 mr/n (R> 0.999), aubytunadranar 0.05-4.0 mr/a (R> 0.999),
muatirekcundranar 0.05-4.0 mr/n (R> 0.999).

OKCTpaKkIMI0 IMIACTU(UKATOPOB U3 MEIUMUIUHCKMX H3AEIUM MpPOBOMMIM IpU
temriepatype 37£1°C, mpu MOCTOSIHHOM TEPEMEIIMBAaHUN B Te4YeHHE 24 YacoB B BOJE
JIEOHU3UPOBAHHOM.

AHanu3 MOBOJIWIM B CIEAYIOIIMX YCIOBHSX: XpoMmaTorpaduueckas cucrema BIXX,
OCHAIlleHHasi OMHApHBIM HAcOCOM; XpoMmaTorpaguueckas KojoHka pazmepom 150 x 4.6 cM,
3aMoJIHEHHAs OKTWICWIMI CHJIMKareleM C pa3MepoM YacTHIl S5 MKM; @porpamma
SITIOUPOBAHUS: TpagueHTHas; aetekrop: AM/I mpu (A-max) 200 uM as audeHIIoNponan u
210 um st muoOyTuadTanarta u qudTUIrekcudranara. O6iee BpeMst XxpoMaTorpadpupoBaHus
Ka)JIOM WHKEKIIMU COCTABIISLIO 55 MUHYT.

PazpaboranHas MeToIMKa TIO3BOJISIET OLEHUTHh KOJMYECTBEHHOE OIpe/esieHHe

AKCTPAruPYIOIINXCS MJ1aCTU(DUKATOPOB, U EHUITONIPOTIaH, nuoyTundranat "
TUDITHIATEKCIII(PTAIaT B BOJHBIX IKCTPAKTAX U3 MEIUIIMHCKUX MU3JeHi 0e3 mpeaBapuTeabHon
POOOIIOATOTOBKH.

Jluteparypa

1.TOCT P 52770-2023 Usnenusa mequimackre. CucreMa olleHKH OHOJIOTHYECKOTO IENCTBUS.
O6mue TpeboBaHMs 6€30MaCHOCTH.

2. Amiridou, D.; Voutsa, V. Alkylphenols and Phthalates in Bottled Waters. J. Hazard. Mater.
2011, 185, 281-286.

3. Casajuana, N.; Lacorte, S. Presence and Release of Phthalic Esters and Other Endocrine
Disrupting Compounds in Drinking Water. Chromatographia 2003, 57, 649-655.
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MNPUMEHEHUME ITIEPCOHAJIBHOI'O I''TIOKMETPA J1JIS1 OBHAPY X KEHUSL
BUPYCHBIX YACTHUL
Konvyoea A.B., Muxneeuu E.U., /loposxcko E.B., Conomonenko A.H.
Hayuonanvnuiii uccneoosamenvcxuti Tomckutl noaumexHu4ecKutl yHusepcumen,

Unocenepnas wikona npupoonwix pecypcos, Tomck, Poccus
E-mail: avk272@tpu.ru

Hanuuue BUpYCHBIX YacTHIl B TEXHUYECKOW BOJE, OCOOCHHO B MEPHOJ HABOJIHEHUN U
[IaBOJIKOB, IIPEJICTABIISIET CEPHE3HYIO YIPO3Y VI 3J0POBBS YEJIOBEKA U IKOJIOTUHU IO CEH JIEHb.
Hcnonp3yeMbple METOABI UX OOHApPYKEHUS OTJIWYAIOTCS 3HAYUTENBHOW CIOKHOCTBIO U
JUTUTEIIBHOCTBIO BHIMOMHEHUS aHaiu3a [1]. DTu kpuTepun AenarT UX MAJIONPUTOJHBIMU JUIs
OTepaTUBHOTO MOHUTOPHHTA B MOJIEBBIX YCIOBUSIX. B CBS3M ¢ ueM BO3HMKaeT HEOOXOAMMOCTh
[0 CO3/IaHUU MPOCTOro, OBICTPOTO W JOCTYIHOI'O METO/Aa OOHAapyKE€HUS BHUPYCHBIX
3arpsi3HeHuil. OJHMM W3 TEpPCIEeKTHUBHBIX BAPHMAHTOB B OSTOM HAMPABICHUM SBISETCS
UCIIOJIb30BaHUE MIEPCOHATBFHOTO MIIOKOMETpa B Ka4ecTBe aHanu3aropa [2].

Llenpto nmaHHOM pabOTHl SBISETCS aAanTalus MEPCOHAIBHOTO TJIIOKOMETpa Ui
OTIpeNieNIeHUs] BUPYCHBIX 4dacThll. s 3Toro co3many KOHBIOTAT UIi UMMYHO()EpPMEHTHOTO
anamu3a (MPA) Ha ocHoBe anturen K Bupycy remaruta A (BI'A) u wumBeprassl (INV),
KaTaJIM3UPYIOLICH THAPOIN3 caxapo3bl ¢ 00pa3oBaHHEM TIIOKO3bI U (ppykTo3sl. [IpocroTa n
9KCIIPECCHOCTh Pa3pabOTaHHOTO METOoJa JeNaeT €ro MOTEHIUAIbHO MPUTOIHBIM IS
NPUMEHEHHS B TIOJIEBBIX YCIOBHUSX.

[lepen Hayamom paboOThI ObLT MOCTABJICH BXOJIHON KOHTPOJIb KOMMEPUYECKONH MHBEPTA3bI
(OO0 «Toproseiit gom «buompenapar», Poccust) mis ucciaegoBaHUS KUHETUKU
(bepMEeHTaTUBHON peakIM C TIOMOIIbI0 ypaBHEHU Muxasnuca-MenrteH. Jlanee 1y cuHTe3a
KOHBIOTaTa Ha OCHOBE MMMYHOTJI00y/IMHOB Kiacca G u muBepTas (IgG-Inv) ocymectBisum
KOBaJICHTHOE CIIMBaHKE C MOMOIIBI0 TyTapoBoro anbaeruaa (I'K «Chem-Portaly, Kurait) [3].
ArnpoOanuio KOHbIOraTa MpoBOJWIN Ha MOJEIBHBIX pAacTBOpaxX M IUIAHIIETE U3 HAOOPOB IS
npoBeeHuss UMMyHoaHanu3a (AO «Bekrop bect», Poccus). [lns 3amycka ¢pepmMeHTaTUBHON
peakiu BHOCHIH caxapo3y (300 mmose/it, pH 4), nHKyOupoBau 1 POBOAMIN CMeHY Oydepa
Ha Tpuc-HCIl (pH 9) mns u3MepeHus aHATUTHYECKOTO CHTHajga. 3HAYEHUE KOHIIEHTpAIUH
[JIIOKO3bl  ONpPEAETSUIM  C TIOMOIIbI0 MEPCOHAIBHOIO TIJIIOKOMETpAa U TECT-TIOJIOCOK
«Contour TS» (Ascensia Diabetes Care Holdings AG, Illseiittapusi). CoaepikaHue TIIFOKO3bI
npu paboTe C KOHTPOJIbHO-MOJIOKUTEIbHBIMU OOpasuamu Obuto B 10 pa3 Beille, 4em C
KOHTPOJIbHO-OTPULIATEIbHBIMU 00pa3LaMH.

Takum 00pa3oM, BO3MOXKHO HCIIOJIb30BAaHME WHBEPTa3bl B KadecTBE Mapkepa B
uMMyHO(epMeHTHOM aHanu3e. CHHTE3WPOBAHHBIM KOHBIOTAT Ha €€ OCHOBE CIOCOOEH
Ka4eCTBEHHO MJCHTU(UIIUPOBATH MOJOKUTEIbHbBIE U OTpULIATeNIbHbIE CTaHIapTHBIE 00pa3Ibl
MOJENIBHBIX ~pacTBOpPOB. MakcumanpHOe BpeMsl Truaponusa coctaBwio 20 MUHYT.
CrnenoBarenbHO, MOJYYEHHbIE JaHHbIE MOTYT OBIThb PEKOMEHJOBAaHBI s OyIyIIero
oTpezieNieHUs] BUPYCHBIX 3arps3HUTENE B TEXHUUECKOH BOJIE.

Paboma evinonnena npu ¢punancosoii noooepoicke PH® (Ne25-23-00175).

Jlureparypa
1. I'ymuit O. U. u ap. Meronbl oOHapyXeHUsI BUPYCOB U OMOCEHCOPHBIE TEXHOJIOTHU
//buodpmsuka. 2019. T. 64. Ne 6. C. 1094-1102.
2. Kynakosa W. W., Jlucuukun [I'. B. buoceHcopsl Ha OCHOBE TpadeHOBBIX

HaHomatepuayioB //Bectauk MockoBckoro yauBepcuteta. Cepust 2. Xumust. 2022. T. 63. Ne6.
C. 375-394.
3. Hermanson G. T. Bioconjugate techniques. — Academic press, 2013.
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®OTOMETPUYECKHWH CIIOCOB ONPEJIEJTEHUS ®OCPATOB B
IPUPOJHBIX BOJIAX C IPUMEHEHUEM MUIEJLISIPHOM
MUKPOIKCTPAKIINU HA OCHOBE AJIKWIIIOJUT' JINKO3U10B
Kouemkosa M.A.Y, /léoiinvix /1./1.%, 3ypaxuna E.A.%, Bynamoe A.B.Y, Tumogeesa U.H.
L Canxm-Iemepbypackuii 2ocyoapcmeennwiil ynusepcumem,

Hncmumym xumuu, Cankm-Ilemepoype, Poccus
2Canxm-ITemepbypeckuii 20Cy0apcmeeHHblIl XUMUKO-(apmayeemuyeckutl yHusepcumenn,
Canxm-Ilemepoype, Poccus
E-mail: maria.kochetkova@spbu.ru

Iupokoe npumeneHue GochaToB B MPOMBIIUIEHHOCTH U CETBCKOM XO03SHCTBE IPUBOIHUT
K HMX MOMAJaHUI0 B CTOYHBIE BOJBI, YTO MOKET MPHUBECTH K HAPYHICHUIO OHUOIEHO3a H
YCKOPEHHIO 3BTPO(MUKAIMK BOJOEMOB. B CBSI3u ¢ 3TUM KOHTpONb conepxanus (ocdaros B
MPUPOHBIX BOJAX SBJSIETCS aKTyalbHOW aHAIUTUYECKON 3a/1adueid.

Opnnum u3 HanOoJiee MPOCTHIX U YaCTO UCIOJIb3YEMBIX METOJ0OB IPOOOIOATOTOBKH IS
BBIJICTICHUS] U KOHLEHTPUPOBAHUSI AHAIUTOB U3 CIOXKHBIX IO COCTABY MATpPHIl SBISETCS
HKUJKOCTHO-)KUJKOCTHAsE AKCTpakius. OJHaKO B KJIACCHMYECKOM BapUaHTE TaKoOH crocod
TpeOyeT UCIIOIb30BaHUS OONBIINX KOJIUYECTB TOKCUYHBIX PACTBOPUTENICH, YTO MPOTHUBOPEUUT
MPUHIUMIIAM «3€JICHOM» aHAIMTUYeCKOW XuMUU. B KauecTBe sKojoruuecku Oe30macHOM
aNbTEPHATHBBl MOTYT OBITh HCIOJB30BaHbl CYIMPAMOJICKYJSIPHBIE PACTBOPUTEIH, KOTOpPHIE
MOJIy4aloT M3 PacTBOPOB MOBEpXHOCTHO-akTUBHBIX BemectB ([IAB) [1]. Kpowme
TpanuunoHHbX [TAB mist oO6pazoBaHusi CynmpamoseKyJIspHOTO PAcTBOPHUTENS MOTYT ObITh
IpUMEHEHbI alKuinonurinko3uiel (AIll') — 6uopasnaraemeie HenoHorenHsle [1AB ¢ HU3KOI
TOKCUYHOCTBIO.

B nannoit pabote pa3paboTaH crmocod MUILIEIIITPHOM MUKPOIKCTPAKITUH C TPUMEHEHUEM
AIIl' st poromerpuueckoro ompezneneHust ¢ochaT-uOHOB B MPUPOAHBIX Bojax. Crocob
OCHOBaH Ha JepUBaTU3allMM aHaJUTa C 0Opa30BaHHMEM BOCCTAHOBJIEHHOW CcUHEN (HopMbI
MOJ010(hOCPOPHOI TeTePONOTUKUCIIOTH U €€ MOoCceIyIoIel SKCTPaKIMY B MULEIUIAPHYIO
¢a3zy Ha ocHoBe AIIl. B kadecTBe areHTa KoallepBallMM BBICTYIIA€T MUBAJEBasi KUCIIOTA.
[Tonyyennyto a3y aHanM3UpyIOT crieKTpodoTomMeTpuyecku. [laHHbIi criocod Ol MpUMEHEH
st onpexaeneHuss (ochaToB B MOPCKOW, pedyHOM U Kojone3Hoil Boje. [IpaBuibHOCTH
IIOJIyYEHHBIX  PE3yJIbTaTOB  TOATBEP)KIAEHA  METOAOM  «BBEIAEHO-HanWnaeHo». s
paspaboTtanHoro crocoba mnpenen oOHapyxkeHusi cocrasimser 0.005 wr/m, auanazon
omnpenenseMblx koHueHTpanuii — 0.02-0.40 mr/m.

Paboma noooepoicana epanmom Poccutickoeo Hayunoeo @onda (npoexm Ne 24-23-00052,
https://rscf.ru/project/24-23-00052/).
Jluteparypa
1. Mortada W.I. Recent developments and applications of cloud point extraction: A critical
review // Microchemical Journal. 2020. Vol. 157. P. 105055.
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CO3JJAHUE IMOPTATUBHBIX CEHCOPOB HA OCHOBE XAJIbKOT'EHU/IHbIX
KBAHTOBBIX TOYEK JJIs1 OBHAPYXKEHUS KATHUOHOB TAXKEJIBIX
METAJUJIOB
Kynuk B.C., Hosukosa C.A., I'pubosa E./I., Tpowkuna H.H.

DedepanvHoe 20cyoapcmeerHoe DI00ACEMHOe 00PA308AMENLHOE YUPENCOCHUE BbICULECO
oobpaszosanus « Ynusepcumem «/{yonay, /[youna, Poccus
E-mail: kvs.22@uni-dubna.ru

3arpsi3HEHUE TSHKEJIBIMU METaJlIaMU MPEACTaBISET YIrpo3y JUIsl OKPYXKaroleh cpelibl U
3I0POBbSI 4YEJIOBEKAa, M3-32 YEro BO3HHUKACT HEOOXOAMMOCTh B CO3JIaHUU OBICTPOTO,
YYBCTBUTEJIBHOTO, CEJIEKTUBHOTO W KOMIIAKTHOTO HWHCTPYMEHTa HUX OOHapy>KEHUS.
[Ipeoonerb HENOCTATKU COBPEMEHHBIX METOAOB, TAaKME€ KaK HHU3Kas YyBCTBUTEIbHOCTD,
TPYZIOEMKOCTh U BBICOKAasi CTOMMOCTb, BO3MOXHO IIyTEM IPUMEHEHHSI CEHCOPOB HAa OCHOBE
kBaHTOBBIX TO4eK (KT). brmaromapss cBoMM yHHKanbHBIM (DPU3UKO-XUMHUYECKHM CBOMCTBAM,
cencopsl Ha ocHoBe KT moryT o6ecriedynBaTh MOBBIIICHHYIO YYBCTBUTEIBHOCTb.

B ocHOBe paboThl CEHCOPOB JIEKUT PETUCTPALUs U3MEHEHHUS OJHOTO M3 (PU3NYECKUX
napaMeTpoB MpU B3auMoOJeHCTBUU ¢ aHanuToM. B ciywae KT ¢ukcupyeTcs muaMeHeHue
ONTHUYECKUX CBOWCTB — MHTEHCUBHOCTH U LIBETA UCITYCKAEMOI0 U3JIyYEHHS, YTO MOXKET JI€XKATh
B OCHOBE ONTHUYECKON CEHCOPHOU cucTteMbl. MI3MeHEeHHE JaHHBIX MapaMeTPOB MOXKET OBITh
3a()MKCHPOBAHO KaK C TIOMOIIBIO MPHUOOPOB, TaK U HETIOCPEICTBEHHO OpraHaMH YyBCTB.

OcHoBHbIM TpeboBanmemM k KT, mnpumeHsemMbIM B CeHCOpax, SBISICTCS HX
ruapogmbHOCTh. CyIIecTBYeT J1Ba OCHOBHBIX MOJXOJa K CHHTE3y XaiabKoreHuiaHwix KT —
METaJUIOPTaHUYECKUI KOJUIOUJHBIA M BOJHBIM KoJulounHbi cuHTe3. KT, monydeHHble B
BOJHON Cpelie M3HAYANbHO TUAPOPUIBHBI, a caM METOJ sIBIseTcs Oosee Oe30macHbBIM U
9KOJIOTHYECKH YUCTHIM [1], 4TO M CTaj0 OCHOBAaHMEM ]ISl €r0 BBIOOpA B AaHHO# padorTe.

Jnst yBenmuyeHUsl CEJEKTUBHOCTH M3TOTABIMBAEMBIX CEHCOPOB, a TAKXKe OOeCredeHus
KOJUTOMIHOM CcTabuiIbHOCTH, HeoOxoauMo MmonauduumpoBats noBepxHocTh KT nuranmamu,
OTPEIECTSIOIUMH CIIOCOOHOCTh K B3aUMOJICUCTBHIO C aHATU3UPYEMBIMH KOMIIOHEHTaMu [2].
Jns oOHapyXeHHsT MOHOB METAIJIOB YacTO MPUMEHSIOTCS MPOU3BOHBIE THOATKHUIOBBIX U
MEPKaNTOATKUIOBBIX KHCIIOT.

Pe3yabTaThl 1 00cyKI1eHUE

B pamkax paOGoTsl OblT mpoBeAeH BOAHBIM KoyutouaHbli cuHTe3 KT cocrasa
CdTe/CdS/ZnS ¢ wucmonp30BaHKEM B KavyeCTBEe CTAOHIM3aTOPOB MEPKANTOMPOMMOHOBON H
THUOTJIMKOJIEBON KHUCIIOT, L-iucTenHa U 1mucreaMuHa. B xone u3yueHus cTaOMIH3UpPYIONIUX
000J104Y€eK OblIa BRIABIEHA UX CEIEKTUBHOCTH K MOHAM ng+, Cu?, Ag™, Zn%*, 9T0 MOXKET OBITH
WCITOJIH30BAHO JIJISI CO3/IaHUS CEHCOPOB JIJIsl OTIPEICTICHUSI MOHOB HECKOIBKHUX METAIIOB.

Jns mpoBeneHUs OBICTPOTO OMNpPEACIICHHs] WOHOB METAUIOB, OBUIM HW3TOTOBJICHBI
OyMakHble W KamwuisipHble ceHcopbl Ha ocHoBe KT. OOHapykeHHEe HOHOB METAIJIOB B
KOHIeHTparmu oT 1*¥10° M ocymecTBIAnuch 3a 5-6 C., 3aTpaTHB 3 MKJI aHAIH3UPYEMOM
nmpoObl. M3roToBIEHHBIE CEHCOPHI UMEIOT HE BBICOKYIO CTOMMOCTB, & METOJ OOHapyKEHHS
JIOCTAaTOYHO TPOCT.

3akiil0ueHue

B pesynbTate ncciaenoBanus ObUIO BBISIBJICHO BIUSHUS HOHOB METAJIOB Ha cBoiicTBa KT
pPa3IMYHOTO COCTaBa B BOJHOW Cpele, Ha OCHOBAaHUU Yero ObUIM CO3JaHBI MOPTATUBHBIE
ceHcopsl Ha ocHoBe KT s onpenenenus nonos Hg?*, Cu?*, Ag*, Zn?".

Jlureparypa
1. Novikova, S. A., Gribova, E. D., Andreev, E. V., Gladyshev P.P. Colloidal Synthesis and
Characterization of Hydrophilic CdTe Quantum Dots for Medical Diagnostics // Egypt. J.
Chem. 2019. Vol. 62. P. 77-88.
2. Gidwani B., Sahu V., Shukla S. S., Pandey R., Joshi V., Jain V. K. V.A. Quantum dots:
Prospectives, toxicity, advances and applications // J. Drug Deliv. Sci. Technol. 2021.
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INPUMEHEHUME TBEPJTO®A3HON MUKPOSKCTPAKIIUMA C
NEPEMEIIIMBAHUEM B COYETAHUM C I'A30BOM XPOMATOI'PA®UEN
MACC-CHEKTPOMETPHEM BBICOKOI'O PASPEIIEHUSA 11 CKPUHUHT A U
ONPEJAEJEHUA OPTAHUYECKUX ATMOC®EPHBIX ITOJIJIOTAHTOB B
APKTHYECKOM CHETE
Jlamkun T.b., Kocakos /I.C., Yavanoeckuii H.B.

Jlabopamopus sxoanarumuyeckux ucciedosanul, Llenmp KoaiekmusHo2o noib308aHusl
HayuHvim 0bopyoosanuem «Apkmuxay, Cegeprviil (Apkmuueckuii) ghedepanvhwiii
yHusepcumem umeru M.B. Jlomonocosa Ha6. Ceseproti /[eunvl, 0. 17, 163002, .
Apxaneenvck, Poccus.

E-mail: tomdamnnorth@gmail.com

Kirouesoii mpo6snemoit npumenenust [ X-MCBP 115 nccnenoBanust apKTUUECKOTO CHEra
ABJISIETCA MPOOOIIOArOTOBKA, KOTOpass AOJKHA oOecrneunBarh 3()(EeKTHBHOE H3BJICUEHUE U
KOHUEHTPUPOBAHUS AHAJINWTOB, MPHUCYTCTBYIOIIUX B YJIbTPACIEIOBBIX KOHLEHTPALHUAX.
Tpaauunonssie MeToab! podnoAarotoBku (KXKD u TDD) nperycMaTpuBarOT HCIIOIb30BaHHUE
00BINX 00BEMOB IKCTPAreHTa, KOHIEHTPHUPOBAHNUE KOTOPOTO, MPUBOJUT K TOSBJICHUIO HA
XpomarorpaMmax (OHOBBIX CHUTHAJIOB MHUKPOIPUMECEH, 3aTpyIHSIOMIMX MOUCK MHUHOPHBIX
coequHeHUl B cHere. /st pereHust 1aHHON NpoOJieMbl HAMU NPEAJIOKEH aJbTEpPHATUBHBIN
HOJIX0/ K MpOOONOArOTOBKE CHEra, OCHOBAHHBIM Ha TBepAO(a3HOM MHKpPOIKCTPAKIMU C
NEpPEMELINBAHUEM, DPEATU3yeMOM C  HCIIOJIb30BAHMEM MAarHUTHONO MeEIIaJlbHUKA C
copOunonHbIM nokpsiTHeM (SBSE). [l ero anpoOanuu HMcIojb30BaHa TeCTOBas cMech 76
IPUOPUTETHBIX MOJYJETYYUMX OPraHWYECKUX 3arps3HUTENIE pa3Iu4HbIX KjaccoB (B
cootBercTBUM ¢ MeTojioM EPA 8270). [IpuMeHeHHe MOMUIMMETUICUIOKCAHOBOTO MOKPBITHS
npu skcrpakuuu 100 Mu BOAHOrO pacTBOpa B TeUYEeHHE 3 4 € HOCHeAyHoLed NpsMoil
tepmojecopouueld ananutoB U [ X-MCBP ananu3oMm mo3BONMIO HAlIEKHO JIETEKTUPOBATH
6osnee 60 aHATUTOB PA3IMYHBIX KJIACCOB, CPEIM HUX KOJUYECTBEHHAs OLIEHKA BO3MOJKHA IS
15 ananuroB. CpaBHeHue 3¢dekTuBHOCTH pazpaboTaHHOro moaxona ¢ merogamu KXKD u
T®3 noka3zano BEIMIPbIII B 4yBCTBUTENbHOCTH SBSE Ha HeCKOIbKO MOPSIIKOB.

[TpumeHeHne pa3paOOTaHHOTO MOJXOJa MPU AHAIM3E MPUOPUTETHBIX OPraHHUYECKUX
NOJUTIOTAHTOB B CHEre, OTOOpPAaHHOM B ApPKTHYECKOW 30HE, MO3BOJIUJIO BBISBUTH 29
KOMITOHEHTOB U3 CIIMCKA IPUOPUTETHBIX 3arps3HUTenel armocdeps! B KoHeHTpausax ot 0,09
no 51 wur/m. Tlo pe3ynbraraMm HEIEIEBOTO CKPUHUHTA ObLIO OOHapykeHo cBbime 200
OpPraHMYECKUX COCIMHEHUN Pa3IMYHbIX KJIaCCOB, KOHLEHTpaLUs KOTOPBIX, cocTasisia ot 0,01
10 500 ur/m.

Paboma evinonnena npu ¢unancosou noooepcke Munucmepcmea obpazoeanus u
Hayku P® (npoexm coczaoanus FSRU-2024-0003).

150



Xlll Bcepoccuickas koHpepeHLys No aHANU3y O6bEKTOB OKPYXaIoLen cpeab

SDKOOHAINTUKA CTEHJIOBBI IOKAL

CaHkT-lNeTtep6éypr, 2025

101

AMIIEPOMETPUYECKHUE TUPO3UHA3HBIE BUOCEHCOPBI
MOJUPULINPOBAHHBIE CTPYKTYPUPOBAHHBIMA HAHOMATEPUAJIAMHU
JJISI ONPEJAEJIEHUS TATOT'EHHBIX 'PUBOB ASPERGILLUS NIGER.
Jlonamxko H.IO., Manozemoea O.E*, Beitnuncon P.M*., Meoanyesa J.I1'., Xanneesa E.B?
'Kasanckuii (Ipusonxcckuii) @edepanvuviii Ynusepcumem, Kaszanw, Poccus
2OBYH Kasanckuii HUU snudemuonozuu u mukpobuonozuu Pocnompebnadsopa
E-mail: nlopatko82@gmail.com

B Hactosmee Bpems mnpoOiieMa 3arpsA3HEHHOCTH OOBEKTOB OKPYXKAIOWIEH cpebl
[aTOr€HHBIMU OPraHU3MaMM CTOUT JI0BOJIBHO OCTPO, TOCKOJIBbKY MOKET HEraTUBHO BIIUATH Ha
310poBbe uenoBeka. ONHUM M3 MATOT€HOOB siBIsieTcsi TiecHeBbld Tpub Aspergillus niger,
BCTPEYAIOLIMICS B OKpY’KaloOLIel cpejie, B [IOUBE, B BOJIE, B BO3/IyXe, HA PACTCHUAX U KUBBIX
opranu3zMax. OH BBI3bIBaeT 3a00JIeBaHUE, HA3bIBAEMOE YEPHOU IUICCEHBIO, PECTABIISIONICE
yIpo3y 370POBBIO YEIOBEKA.

OxHUM U3 COBPEMEHHBIX MOJIXOAO0B K MOHHTOPUHTY OOBEKTOB OKPYXKAIOIIEH Cpe.Ibl
3aKJII0YAeTCsl B NPUMEHEHUU OMOCEHCOPOB, IMOCKOJBKY OHHM OTJIMYAIOTCS 3KCIPECCHOCTHIO,
OTHOCHTEJIBHO HEBBICOKOW CTOMMOCTBIO, @ TaKK€ HCIOJIb30BaHUE TAKUX NATYUKOB CHHIKACT
HoTpeOHOCTh B TPAHCIOPTUPOBKE U IOJATOTOBKE OOpasloB B LEHTPAIU30BAHHYIO
71a00paTOPHIO, YTO MCKIIIOYAET MOTPEOHOCTh B KOHCEPBAIIUHM MPOOBI U MO3BOJISIET TPOBOIUTH
U3MEPEHUS B MOJIEBBIX YCIOBUSX.

OcHOBOI1 pazpabaThIBaeMbIX OMOCEHCOPOB MOCITYKHJI MEYaTHBINA TPaUTOBBII AIEKTPOI.
B cocraBe OMOUyBCTBUTENBHOM 4YacTH pa3pabOOTaHHOIO CEHCOpa MCIIOJIB30BAIIM I'OMOIEHAT
¢depMeHTa TUPO3MHA3BI U3 NIAMIIMHBOHOB. B XoJe MccnenoBanus ObUIO YCTAaHOBJICHO, YTO B
npucytctBun  Aspergillus niger nabnromaercs yBeTMYCHHE aHATMTUYECKOTO CHUTHAA
(aKTHBAIHMS) THPO3UHAZHOTO OHOCEHCOpA B AMaNa3oHe pabounx koHnenTparuii 1x10%-1x107
Mr/mi1. HIKHSS TpaHuIa onpeieNiseMbIX KOHIIEHTpauii mpu 3ToM cocTasuna 5x107° mr/mn, a
MaKCUMaJIbHBINA TIporieHT akTuBaruu — 240 %.

OnHMM W3 HampaBlIeHHH pa3BUTHS OMOCEHCOPHBIX TEXHOJOTMH — TpPUMEHEHHUE
pa3IMYHBIX  MOJUQPHUKATOPOB paboueil MOBEPXHOCTM — B YAaCTHOCTH  YIJIEPOJHBIX
CTPYKTYPUPOBAaHHBIX HaHoMmarepuaioB. C HMX TOMOIIbIO MOXHO JOOUTbCS YBEIUYEHHUS
TIoIaan pabovell MOBEPXHOCTH 3JIEKTPOJIA, YBEITHUCHHS DIIEKTPOIPOBOAHOCTH, YCKOPSHHUS
nepeHoca 3JEeKTpoHa, Jyulned (ukcanuu (QepMeHTa Ha MOBEPXHOCTH 3JEKTpoJa 3a CHET
HaM4Hs (QYHKIIMOHAIBHBIX TPYTIIT MOTU(PUKATOPA.

Jns  ynydiieHus aHaTUTHYECKUX XapaKTepUCTUK pa3pabOTaHHOrO HaMM CEHCOopa,
MOBEPXHOCTh pabouero AIIEKTPOAA Obu1a MOIUGUIMPOBAHA  YIJIEPOJHBIMHU
CTPYKTYPHPOBAaHHBIMHA HaHOMAaTepHAJIAMH, B YAaCTHOCTH, MHOTOCTEHHBIMH YTJIEPOIHBIMU
HaHoTpyOkamu (MVYHT) u BoccraHoBineHHbIM okcugoM rpadena (BOI). Moauduxanus
MOBEPXHOCTH JJIEKTPOJa ONArompusATHO MOBIWsUIA Ha (DYHKIIMOHUpOBaHHME OMOCEHCOpa,
TOCKOJIBKY HAOMIONANoCh yBENMUYeHHe pabounX AMamna3oHOB KoHIeHTparmii: 1x10°-1x1073
MT/MJI ¥ CHDKCHHUE HYDKHEH TPaHUIlbl OTPEIesIEMbIX KOHIIEHTPAIIUN 10 3% 10720 Mmr/vor — s
BOT 1 1x10°-1x107° mr/mit 1 HmkHEl TpaHULIEH ONPEAEISIEMBIX KOHIIEHTPALUM 5% 10720 mr/mot
— w1t MYHT.

[TpaBUIBHOCTH OIpeIeNIeH s OlIeHEeHa CII0cOO0M BBeZIeHO-HalIeHO. [IpOoIieHT OTKpBITHS
cocraBu 92-105%.

[Tpy M3yuyeHNH KMHETHYECKUX MapaMeTpoB (EepMEHTATUBHOW PEaKIMUU B MPUCYTCTBUH
Aspergillus niger Ha depmeHT CyOCTpaTHYIO CHCTEMY THpPO3WMHa3a- (EHOJ HaOIoanach
NICEB/I0OAKTHBALIMS, KOTOpash XapaKTepPH3yeTCs YMEHbBIIEHHEM KOHCTaHThl Muxasnuca u
MaKCUMaJIbHOW CKOPOCTH (PePMEHTATUBHOMN PEAKITUH.

PazpaboTtannas Meronuka B JanbHedIneM OyneT ampoOuWpoBaHa MpPHU OIpeeSICHUH
Aspergillus niger B oOpasiax pa3aIHuHBIX CEIbCKOXO3IHCTBEHHBIX KYJIBTYP.
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IKOJOI'NYECKHUE ACIIEKTBI AHAJIMTUYECKOI'O KOHTPOJIA
IJIEKTPOHHOI'O JIOMA
Quauukuna B.A., Makapoea A.H.
HUTY MUCHC, Hucmumym mexnono2utl, kageopa cepmupuxayuu U AHAIUMUYECKO20
kowmpoias, Mockea, Poccus
E-mail: makarova@anacon-exp.ru

OO00011IeHHbIE TTOKA3aTeNN OLEHKH COCTOSHUSI OOBEKTOB JIOJDKHBI YUUTBHIBATh CTEIEHb
OTYYXICHUS U 3arPA3HEHUS IPUPOJHBIX 00bEKTOB OBITOBBIMH M IIPOMBIIIIJICHHBIMU OTXOJIAMH.
B cBsa3u ¢ 3tuM mepepaboTka 1eKTpoHHOro joMa (DJI) uMeeT BakHOE 3HAa4yeHUE Ui
YCTOMYMBOT'O Pa3BUTHS U 3aLUTHl OKpYXKaroule cpenbl. Cpeld OCHOBHBIX IOJIOKUTEIbHBIX
acrekToB nepepabotku DJI ciaenyer BBIACTUTh CHI)KEHUE 3arps3HEHUS] OKPYKaroLe cpesl
(moYBBI M BOJOEMOB) TOKCHYHBIMU BEILECTBAMH; W3BJICUYEHUE M3 OTXOJOB IEHHBIX
KOMITOHEHTOB (IIBETHBIE U IPAroL€HHbIC METAJUIbI), YTO OOECIIEYMBAET SKOHOMHUIO IEPBUYHBIX
PECYpCOB; YMEHBIIEHHE YTJIEPOAHOIO Cllef]a MPU PEUUKIUHIE OTXOJOB IO CPaBHEHUIO C
nepepadOoTKOM MEPBUYHBIX ChIPHEBBIX HCTOYHHUKOB.

[Tpu mpou3BOJCTBE 3JEKTPOHHBIX MPOAYKTOB Hcmoib3yercs cBbime 1000 pa3nnyHbix
MaTepHalIoB, BKIIOYas OpOMUPOBaHHbIE MTPENAPATHI-FACUTEINN JIAMEHH, TOJIMBUHUIXJIOPU/IBI,
TSDKEIIbIe METAILIBI, IJIACTUKHU | TIP., MHOTHE U3 KOTOPBIX CIIOCOOHBI OKA3bIBATh TSKEIIBIN BPE
OKpy’Karolle cpezne M 310poBbl0 padouux. IloaTomy OosbIIOE KOJIMYECTBO MPOLIECCOB,
ornepanuil ¥ MarepuajoB, HCIOJb3yeMbIX Npu nepepadborke IJI, SBIAIOTCS HCTOUYHUKAMU
BEIIIECTB, OKa3bIBAIOIIMX HEONaronpusTHOE BO3AEHCTBHE Ha yeloBeka M Ouocdepy [1]. B
Poccun mnepepabotunku OJI 3aHUMAIOTCS M3BJIEYEHHEM M3 OTXOJOB AJIEKTPHUUYECKOTO U
AIEKTPOHHOTO O00OpY/IOBAaHUS IIEHHBIX KOMIIOHEHTOB, HalpuUMep, COPTHPOBAHHBIA JIOM
MEeYaTHBIX IJIaT HAIIPaBJISIETCS HAa 3aBOJIbI 110 MepepadoTKe, Iie U3 JaHHOTO ChIPbs IPOU3BOJISAT
MeJHble KaTOAbl, a TaKXe MW3BJIEKAIOT JparolneHHele Metamnsl (JM). Haubonpmmit
HKOHOMUYECKHUI MHTEPEC MPECTABISAIOT: 30JI0TO, cepedpo, MIaThHa, nmaaiaauii [2].

Ha ¢one pa3Butus BropuuHoi Metaymutypruu [IM pacTeT MHTepec K METoAaM aHallu3a
BTOPUYHOTO CBIPbSI M BO3MOXKHOCTSIM Ul CO3J@aHUSI CHUCTEMbl aHAJIUTUYECKOIO KOHTPOJIS
TEXHOJIOTMH OT BXOAHOI'O KOHTPOJIS 10 KOHEUHOH IpoayKuuH. [Ipu nposenenun nccieqoBaHuii
BXOJIHOTO KOHTpOoJs DJI Ha poccuiickoM apuHAKHOM MPEANPUSITUN MPUILIU K 3aKIIOYECHUIO
0 TOM, YTO BO3MOXHO ONTHUMHU3UPOBATH YCJIOBUS MOJATOTOBKH MPOO IJIsi KOJIMYECTBEHHOTO
aHaiM3a W YMEHBIIUTh HEraTUBHOE BO3/JECHUCTBUE Ha pPaOOTHUKOB MPENNPUITUS U
OKPY’KAIOIYI0 Cpely. YCTaHOBJIEHO, YTO JEHCTBYIOIIAs HAa NPEANPUATHH TEXHOJIOTHS
MOJArOTOBKU Mpo0, a IMEHHO, HCTUPAaHUE BCEro MaTepuasia oToopanHoro obpasua DJI mocne
MpeBapUTENIbHON TepMHUECKOH OO0pabOTKH IEMOHCTPUPYET IMOJIYYEHHE HECOMOCTABUMBIX
pe3yJbTaTOB MpH TOBTOPHBIX HCCIEAOBAaHUSAX M MeHee Oe3omacHa sl paOOTHUKOB.
[TpennoxeHo U3MEHUTH IOCIIEI0BATENBHOCTh ONepaliii, CHaua1a UICTUPaTh M3MEIbUYECHHBIN Ha
IOPOMBIIIJICHHOM IIpefiepe MaTepuan oOpas3la 10 OIpelesieHHOW KPYHMHOCTH, a 3aTeM
OCYIIECTBIISITh TEPMUYECKYIO 00paboTKy. B X0/€ nccienoBanus BapbupoBajiach TeMIiepaTypa
U Bpems TepMUueckoil o00paOoTku. B pesynpTare NpOBEIEHHOTO MeEXIa00paTOPHOTO
IKCIIEPUMEHTA YCTAaHOBJICHO, UYTO MPU CHUKEHUHU Temneparypbl ooxura mpod DJI ma 50°C u
BpEeMEHH 00’kura Ha 1 yac, mojyyaroTcsi COIIOCTaBUMBbIE PE3YJIbTaThl aHAU3A.

Jlureparypa
1. Marpymesa T.H., bapamxos B.A., Uypb6akoa O.B., IlerpoBa C.K. Dxonormueckue
poOIeMbl TPOW3BOJCTBA W YTHIM3alMU 3JIeKTpoHHBIX cpenctB // XKypuan Cubupckoro
denepanpHOrO yHHBepcuTeTa. Texnuka u rexronoruu 2018. T. 11, Ne 6. C. 679 - 693.
2. Kapmios 0. A., bapanosckas B. b., Jloneiit C. U., benses B. H. Ananutudeckuii KOHTPOJIb
BTOPUYHOTO  MeTajuicofepxamero ceipbst //  LlBernbie wmerammsl.  2015. Ne 12,
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HECAHKIIMOHHUPOBAHHBIE CBAJIKU. AHAJIMTHYECKHME BO3SMOXKHOCTHU
B PEIHIEHUMU ITPOBJIEM UJIEHTU®UKAIIMN 1 KOJIMYECTBEHHOI'O
OIIPEJAEJIEHUS COCTABA OTXO/10B
Makcaxoea H.b., /lonywmanckas E.M., Yepnosa E.H.

@OI'VIl « BHUUM um. J]. U. Menoeneesay,

190005, Poccus, Cankm-Ilemepoype, Mockosckuti np., 19
E-mail: i.b.maksakova@vniim.ru

B macrosmee Bpems mno Bced Tteppuropun P® opramel PocnpuponnHanzopa
O00Hapy’>KUBAIOT JOCTAaTOYHO OOJBIIOE KOJIMYECTBO HECAHKIIMOHMPOBAHHBIX CBAIOK U
IIOJIMTOHOB, a TaKXe CKIAJACKUX IIOMEIIEHUN 3aKpbIThIX MNpPEANpUATUH, C OTXO0JaMH,
HaXOJALIMMUCS B Tape 0e3 UICHTU(UKAMOHHBIX JaHHBIX. J[J151 TOro, 4To0Bl IPUHATH pelleHHE
0 TIOpSIKEe JIMKBHUJAIIMKM TaKWX OOBEKTOB, HEOOXOIMMO TPEABAPUTEIHHO IIPOBECTH HUX
UJCHTU(DUKALMIO U ONPEAEIUTh KOJMYECTBEHHO MX COCTaB. AJNTOpUTM paboThl ¢ Mpodamu
HEM3BECTHOTO COCTaBa, almpuopHas WHGOpMAIKS O KOTOPHIX HEAOCTYIHA WJIM OTpaHUYEHA,
BKJIIOYAET B ce0s1 OCHOBHBIE ONEpaliy: onpeaeieHne pH, I0oTHOCTH U pacCTBOPUMOCTH B BOJIE
U OpraHMYECKHUX PACTBOPUTENSAX; H3YyUYEHUE Ta30BBIACICHUNH METOJIOM XpOMaTo-Macc-
CHEKTPOMETPUHU C MOCcIeayromel uieHTu(GUKanueii KOMIOHEHTOB IpoOkl o 6uOIHOoTEKaM
macc-ciektpoB NIST u Wiley, ompeneneHue 3JIeMEHTHOTO COCTaBa METOJIOM Macc-
cnexkrpoMerpun ¢ MCII unm aromHo-smMuccuoHHbIM MetoaoM ¢ MII; Opgnako BcTpeuaroTcs
OTXOJIbl, YaCThb KOTOPBIX, MPEJCTABIAECT COO0N HEKOHAWLMOHHYIO NMPOIYKIHUIO (HAampuMmep,
(dapMaleBTUYECKYI0), KOTOpas 3allpeleHa K yTWIM3aluu Ha noiuroHax. OOIIenpUHATHIM
METOJIOM aHajiu3a Mpo0 HEU3BECTHOI'O COCTaBa JJIsi OPraHUYECKUX COECIUHEHUH sBIIETCS
METOJI Ta30BOil Xxpomarorpaduu/macc-ciektpometpun (I'’X/MC), mo3BonsOmul MpoBOIUTh
UACHTU(DUKAIIMIO OpPraHMYECKUX KOMIIOHEHTOB MpoObI MO OMOJIMOTEKaM Macc-CIEKTPOB.
Opnnako, JaHHBIA METOJ MOAXOAMT JAJEKO HE Ui BCEX BEUIECTB. bBOJBIIMHCTBO
dapMmnpenapatoB He MOAJEXKAT aHaJIM3y METOJAOM Tra30BOM Xpomarorpagpuu U UX
UCHTU(UKAIMS CTAHOBUTCS BeCbMa MpodsieMaTuyHOM. J{7s uieHTuUKaluy TakuX BELIECTB
HauOosee  MEpPCHEeKTHUBHBIM  SIBISETCS  METOJ  BBICOKO3(D(PEKTUBHOM  JKUIKOCTHOMN
xpomarorpaduun/macc-cieKTpoMeTpuH Bbicokoro paspemienus (BOXX/MC-BP). B ochose
METOJIa JIEXKUT M3MEPEHUE TOYHOM MacChl MOHA aHAJIU3UPYEMOro coeiAuHeHus (4-6 3HAKOB
1ocjIe 3amsAToil), YTO MO3BOJSET OAHO3HAYHO OIPENENUTh €ro JIEMEHTHBIM M M30TOMHBIN
COCTaB.

Hanpumep, mpu aHanms3e OTXOAOB C OAHOM M3 HECAaHKUMOHMPOBAHHBIX CBAJIOK B
JlenuHrpaacKkoi o6snacTH, ObLIM OOHAPYKEHBI CTEKISHHBIC aMITyJbl Pa3HBIX Pa3MEpPOB C
HEW3BECTHBIM COICPKUMBIM Oe3 3TukeToK. MccnenoBanue TpaguiinoHHbM MetogoM [ X/MC
HE JIaJIo pe3yJibTaTa, KaueCTBEHHBIH cocTaB aMmyJ1 ObU1 poBeieH MetogqoM BOXX/MC-BP. B
pacTBope M3 aMmmyijibl ObUIO UACHTU(PUIUPOBAHO 4 KOMIIOHEHTa CMECH: NHPHUIOKCHH,
JUJIOKaNH, THAMHH, ITUaHOKOOATaMUH, BXOJAAIIME B COCTaB KOMOMHMPOBAHHBIX MpenapaToB
ButamuHOB Tpynnsl B (B1, B6 u B12) ¢ 06e3601uBatommM KOMIIOHEHTOM (JIMJOKAWH) IS
MUHBEKIUN, YTO MOATBEPAWIO IPEABAPUTEIBHOE IPEANOIOKEHHUE O TOM, YTO B aMITyJax
cojepxarcst hapMIipenaparsl.
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OITPEJAEJIEHHUE BJAI'OPOJHBbIX METAJIJIOB
B OBBEKTAX OKPYKAIOIIEN CPEJbI
Maxcumoesa B.B., @eoronuna H.H., /lanuna B.A., Moxoooesa O.b.
Hncmumym eeoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo PAH,
Mockea, Poccus
E-mail: valeriyamaksimovaé@gmail.com

H3ydeHue mpoieccoB HAKOIUICHUS ¥ paclpocTpaHeHus O1aropoanbix meramioB (BM) B
OKpY arollleH cpelie — akTyasabHas aHaIuTHYecKas 3a7a4da. FIMeroTcst CBeIeHUs O 3arpsi3HEHUU
aTMoc(epHOro BO3/yXa, MPHUPOAHBIX WU CTOYHBIX BOJA BOJHM3U NPENNPUITHNA TOOBIUM U
nepepabotku IIM. DT0 MOXKET NPUBOAUTH K HAPYLIEHUIO E€CTECTBEHHBIX I'€OXMMMUYECKHUX
[IUKJIOB U HEOJIaronpUsATHOMY BO3/ICHCTBUIO Ha )KUBBIE OPTaHU3MBI.

CnoxHOCTh MOHUTOPUHTa BM COCTOMT B MHOT00Opa3ny X KOMILIEKCHBIX (hOpM, B TOM
yuclie B BUAE MHUKPO- W HAHOPa3MEPHBIX YACTHIl, METAIJIOPraHMYECKUX COEAMHEHHIA,
YaCTUYHO PACTBOPEHHBIX M TUAPOIH30BaHHBIX (hopM. [Ipsimoe onpenenenne BM B oOpa3max
JOPO’KHON MBUIM U MPHUIOPOXKHBIX IMOYB OrPAHUYCHO HEOJHOPOJHOCTHIO MpoO, KpaiiHe
HI3KEMHE KoHIeHTpamusvu [IM (>107 %), BomsHmeM MaTpuuHOro cocTaBa. CHMKEHHE
npenena OOHapyKeHUsl U yCTPaHEHUS] MAaTPUYHBIX 3(PPEKTOB JOCTUTAIOT MPEABAPUTEIBHBIM
KOHIEHTPUPOBAHUEM.

B nacrosimem uccnenoBanuu Juist onpeneneHus bBM B o0bekTax OKpyjKarolend cpenbl
IPe/ITI0KEHBI HOBbIE COPOIIMOHHBIC CHCTEMbI Ha OCHOBE «IHM3allHEPCKUX pacTBopuTeieh» [1].
B pabore usyvanu umuaazonuenblie, pochoHNEBbIe U MUPUAUMHUEBBIE UOHHBIE XKUJIKOCTH, a
TAaK)K€ DSBTEKTUYECKME CMECHM Ha OCHOBE YETBEPTHUHBIX aMMOHHEBBIX OCHOBaHUH,
MPOU3BOIHBIX TYaHUIMHA ¥ THOMOYEBHMHBI, apOMaTHUYECKUX aMUHOB, (HOCPOpPOPraHUYECKUX
COC/IMHCHUH, a TAKXKE MPUPOIHBIX COCAMHEHHUI TepIIeHOB U TeprieHou10B [2]. Mcrons3yembie
OKCTpPAareHThl  OO0NaNaloT  HACTPAaUBAaEMBIMU  CEIIEKTMBHOCTBIO,  THUAPO(GOOHOCTHIO,
CIIOCOOHOCTBIO K Ppa3IUYHBIM B3aMMOJCHCTBHSIM, TaKK€ HX IIHPOKO MPUMEHSIOT s
GYHKIIMOHATN3AIUU TTOBEPXHOCTU TBepAbIX Hocuteneil. [lomydeHbl HOBBIE COpPOEHTHI Ha
ocHOBe OKcHI0B MetayuioB/kpeMuus [3]. CopOuuoOHHBIC WCCIEIOBAaHHS TMPOBOIMIN B
CTaTUYECKUX U TMHAMHYECKUX ycioBusaxX. [Ipemnoxkena npoTouHas cuctema Jiisl yAep>KUBaHUs
MarHUTHBIX COPOEHTOB U MPOBEACHMS COPOLIMU aHATTUTOB U3 OOJIBIINX 0OBEMOB pacTBOPOB (B
YaCTHOCTH, IPUPOJIHBIX BOJ).

[Tosrydensl nanHble 110 3G(HEKTUBHOCTH COPOIIMOHHOTO M3BNIeueHus bM B 3aBucuMOCTH
OT COCTaBa M KOJMYECTBA Ha TBEpHOH (pa3e HMOHHOIM KUAKOCTU/IBTEKTUYECKOH CMecH,
KHUCJIIOTHOCTH, BpPEMEHHM KOHTakTa (a3, cocraBa aHaJIM3HUPYyEeMOTO pacTBOpa U DIIOCHTA.
PazpaboTannbie CcmocoOBl KOHIICHTPUPOBAHWS anpoOMpPOBAaHBI HA TPUMEpPE aHalu3a
MPUPOIHOMN BOJBI U IOPOKHOM IBLIN.

Paboma evinonnena 6 pamrxax npoexkma PH® 25-23-00161.

Jlureparypa
1. Moxonoesa O.b., Makcumona B.B., [Ixxennona P.X., lllkunes B.M. MonudurupoBannsie
MOHHBIMU XKUJKOCTSIMU MarHUTHbIE HAHOYACTHUIIBI B aHAIHN3e 0OBEKTOB OKpY Karolieit cpen //
Kypn. Anamut. Xum. 2021. T. 76. Ne 6. C. 483-495.
2. Mokhodoeva O., Maksimova V., Shishov A., Shkinev V. Separation of platinum group
metals using deep eutectic solvents based on quaternary ammonium salts // Sep. Purif. Technol.
2023. Vol. 305. P. 122427.
3. Maksimova V., Mokhodoeva O., Shkinev V., Dzhenloda R. One-pot synthesis of magnetic
nanoparticles functionalized by green coatings // J. Nanopart. Res. 2024. Vol. 26. P. 229.
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IOBTEKTUYECKHUE PACTBOPUTEJIN B AHAJIU3E
MNIJATHUHOCOAEPXKAIINX OFBEKTOB
Moxoodoesa O.B.1, Maxcumoea B.B. 1, IlTuwoe A.10.?
Y Wnemumym ceoxumuu u ananumuuecxoii xumuu um. B.1. Bepnadckozo
Poccuiickoti akademuu nayx, yn. Kocvieuna, 19, Mockea, 119991
2 Canxm-Ilemep6ypackuii 20cyoapcmeennvlii yHusepcumen,
HUncmumym xumuu, Ynusepcumemckuu npocn., 26, Cankm-Ilemepoype, 198504
E-mail: olga@mokhodoeva.ru

DKOJIOTHYECKHE ACIEKTHI pa3pa60T1<H HOBBIX INIATUHOMETAJIBHBIX MCCTOpO)KI[CHHfI, a
TAKKC 3arpsA3HCHUC I10YB, IPUIAOPOIKHBIX JIaHZ[I_Ha(bTOB, OpUPOAHBIX W CTOYHBIX BOI B
pe3yjibTaTe AaHTPOIIOI'CHHOT'O BOBHGﬁCTBI/IH O6y0J'IOBJ'II/IBaI-OT H606XO,Z[I/IMOCTB OIpCaACIICHUA
METaJUIOB IUIATUHOBOM TPyNIibl B 00beKTax Okpyskaromieit cpenst [1]. Ilpsimoe omnpexnenenue
OTHUX DJICMCHTOB 3aTPYAHCHO HaK€ COBPEMCHHBIMH YYBCTBUTCIIbHBIMU MCETOAaMH adHAJIM3a
BBUJY YJITPAaHWU3KUX KOHIIEHTPAILUI /MM MHOTOYHCICHHBIX MHTEPPEPEHINHA CO CTOPOHBI
MAaTpHUYHBIX KOMITOHCHTOB. B CBA3U C 3TUM aAKTyaJIbHA pa3pa60TKa METOAOB
NpeaABapUTCIIbHOIO KOHUCHTPUPOBAHUSA IIJIATUHOBBIX MCTAJIJIOB.

(I'myOokue) IBTEKTHYECKHE PACTBOPHUTENM HAIUIM IIMPOKOE NMPUMEHEHHUE B Ka4yeCTBE
9KCTPAKIMOHHBIX CUCTEM IJIA CCIICKTUBHOI'O HM3BJICUCHUA 0OJIBIIIOTO Kpyra OpraHn4eCKux Hn
HCOPIraHUYCCKUX BCILICCTB. Bnaronapﬂ BapI/Ia6eJ'II>HOCTI/I COCTaBHBIX KOMIIOHEHTOB
9BTCKTUYCCKHUEC pPACTBOPUTCIIM, KAK W HOHHBIC KHIKOCTHU, OTHOCAT K I[PI33.I>1H€pCKPIM
PaCTBOPUTCIIAM. HUx otrnngaror IIpOCTOTAa IIOJYYCHHUS B na6opaToprlx YCIOBHAX,
HETOKCHUYHOCTb, HEJIETY4€eCTh, OMOpPa3/1araeMoCTh, HU3Kasi CTOUMOCTb [2].

ABTOpaMI/I HCCJICAO0BaHa BO3MOKHOCTD SKCTPAKIIUOHHOTO U COp6LII/IOHHOFO HU3BJICUYCHUA
MmeTautoB tutatuHoBo# rpymmel (Pt, Pd, Rh, Ir, RuU), a Takke 30510Ta ¢ HCIOJb30BaHHEM
OBTCKTHYCCKHNX paCTBopHTeHeﬁ, B TOM YHCJIC U3 KOMIIOHCHTOB IIPUPOAHOI'O ITPOUCXOKACHU.
CI/IHTGSI/IpOBaHI)I U U3Y4YCHBI DBTCKTHYCCKHUC CMCCH HAa OCHOBC YCTBCPTHYHBLIX aMMOHHWEBBIX
OCHOBaHHﬁ, IMPOU3BOAHBIX T'YaHNIWHA U TUOMOUYCBUHEI, Q)OC(I)OpOpI‘aHI/ILIeCKI/IX COGI[HHCHHﬁ,
TUOHAJIUOB, KAPOOHOBBIX KUCIIOT, MEHTOJIa, KaM(OPbI U JIp.

B AOKJIAAC MPCACTABJIICHBI CIIOCOOBI CENEKTUBHOIO U3BJICUEHUS 6JIaFOpO,Z[HBIX MECTaJIJIOB
C HCIIOJIb30BAHUCM HOBBIX 3KCTPAKIHMOHHBIX W COp6III/IOHHI>IX CUCTEM, a TAKKC PC3YyJIbTaTbl
ONpCACIICHUA 6JIaF0pO,I[HBIX MCETAJJIOB B INPUPOJHBIX BOAAX U TCXHOJIOTMUCCKHUX C6pOCHLIX
pacTBOpax CIEKTPOMETPHUUECKUMH MeTo1amH [3-5].

Paboma evinonnena npu gunancosou nooodepcke Poccuiickoco mayunozo gonoa
(npoexm PH® 25-23-00161).
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MUKPOKOHIEHTPATOPbBI HA OCHOBE CUJIATEPMBbI-8040 1151
OIIPEJEJIEHUA JETYYUX OPTAHUYECKWX COEJJUHEHUI
Mapzapan A.3., Ilnamonoe U.A., Konecnuuenxo U.H., Hoeukosa E.A.

Camapcxuii HayuoHAIbHBIL UCCTE008AMENbCKULL YHUBEPCUMEN UMEHU aKAdeMUKd
C.11. Koponesa, Camapa, Poccus

E-mail: pia@ssau.ru

Briabixaemblii BO31yX — 3TO MHOTOKOMITOHEHTHAsl CMECh, COCTOSIIAs U3 THICSYH JIETYUUX
oprannueckux coenunenuit (JIOC), conepkaHue KOTOPBIX MOXKET IMOKa3blBaTb HOPMAJIbHOE
WIM TaTOJOTHYECKOe COCTOSIHUE 370pOBbs uenoBeka. Okono 20 M3 HUX HCIOJB3YIOTCA B
KauecTBe OMOMApKEPOB Pa3IMYHbIX 3a00JIeBaHUN. B 4MCIIO CeJICKTUBHBIX COSMHEHH BXOIUT
aIleTOH, KOTOPBII 00pa3yeTcs B pe3yIbTaTe OKUCICHUS )KUPOB. ET0 MoBbIlIEHHOE CO/Iep)KaHuE
B BBIIBIXa€MOM BO3/yX€ CHTHAJIU3UPYET 00 M30BITOYHOM YPOBHE TIIIOKO3BI B KPOBH, UYTO
MO3BOJIIET UCIIONIB30BATh AlleTOH B KauecTBe OMoMapkepa caxapHoro auadera [1].

CornacHo cratuctuke BeceMupHoW opraHuzanuu 3paBOOXpaHEHHUsS] YMCIECHHOCTD JIMII,
CTpaJaloNINX caXapHbIM AUa0ETOM, HEYKIOHHO PacTeT U HA CETOIHSIIHHUMA JEeHb MPEBbIIIAeT
800 MUJJIMOHOB MAIMEHTOB B MHUpPE, KOTOPHIM HEOOXOJIUM IOCTOSIHHBIA KOHTPOJIb YPOBHS
TJIIOKO3bI B KPOBH, ITO3TOMY PaHHSS TUArHOCTHKA CaxapHOro AuadeTa sIBISIeTCS aKTyallbHON
3aznadeit [2]. Tak kak aleTOH B BBLABIXAEMOM BO3yX€ HaXOJIUTCSl HA YPOBHE MUKPOIIPUMECEH,
BO3HUKAET HEOOXOIUMOCTh MPEABAPUTEIBHOTO KOHLIEHTPUPOBAHUS JJS  yBEJIUYCHHS
YYBCTBUTEJIBLHOCTU U TOYHOCTH OIIPEAEICHUS.

[lepcrieKTUBHBIM HaIpaBI€HWEM B O0JIACTH AHAIMTUYECKOTO MPUOOPOCTPOCHHUS
ABJISIETCST  pa3paboTka MHUKPOQIIOMIHBIX YCTPOWCTB, MPEIACTABISIOMIUX COOOH CHCTEMBI
TOHKHMX KaHAJIOB Ha IMOBEPXHOCTHU Pa3IUYHBIX MaTepUANIOB, TAKUX KaK CTEKJIO, KPEeMHUH,
pa3uyHbIe MOJUMEpHbIe MaTepuanbl [3], a Hauboyee aKTyalbHOW TEHACHIIMEH pa3BUTHUS
AQHAJTUTUYECKOTO MPUOOPOCTPOEHUS SABJISETCS MUHUATIOPU3ALMS, YTO TO3BOJISET YBEIUYUThH
JOCTYITHOCTh M MOOWJIBHOCTh AHAJIMTUYECKUX MPUOOPOB M paCHIUPUTh TPAHULIBI HUX
MCIIONIb30BaHUs 3a mpenenamu Jadboparopuu [4].

B pamkax Hacrosiero vcciaeaoBaHus Uil IPOBEICHUS KOHLIEHTPUPOBAHUS alleTOHA B
BBIJIBIXa€MOM  BO3JlyXe TPEAJIOKeHa KOHQUTypaluss MHKPOKOHLEHTPAaTOpPOB, KOTOpHIE
NpeJICTaBsIIOT co0oi muacTuHbl Ha ocHoBe Cumarepma 8040 ¢ MuKpokaHalamy,
3anoyiHeHHbIMH copOenToM [lopamak-Q.

YcTaHOBIIEHBI ONTUMAIIBHBIC YCIOBHS KOHIIEHTPUPOBAHUS (teops=0°C; tree=70°C, Veops =
45 M, tgee = 1 cek) ¢ MCHONB30BAHMEM MHUKPOKOHILIEHTPATOPOB, 3alOJHEHHBIX COPOEHTOM
[Topamak-Q, mpH KOTOPHIX JOCTUTHYTO MAaKCHUMalbHOE 3HaueHue Kod(pduiuenra
KOHIICHTPUPOBAaHUS, KOTOPOE paBHO 43.

Jluteparypa
1. KombutoB @.10., Coeipkun A.JI., Yoxamunze I1.II. u gp., IlepcnexkTuBbl TUAarHOCTUKU
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Ne 10. C.16-21.
2. World Health Organization. Diabetes. 14 November 2024. Pexum nocryna
https://www.who.int/en/news-room/fact-sheets/detail/diabetes (nata o6parmienus: 18.02.2025).
3. IMnatonoB U.A. IlnmatonoB Bn.U., IlmatonoB Ban.M., Pomynkuna W.FO., Tlunnapusie
MOMC konoHKH [uisi Ta3oBoM xpomatorpaduu //CopOruoHHbIE M Xpomarorpadudeckue
nporecchl. 2018. T.18, Ne2. C. 243-247.
4. IlnaronoB Ban.W. Jlucc. kaua. xum. Hayk. Boponex, 2020. 102 c.
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Mypasvésa JI.A ., Pozauee A.J1.%, Aposas O.HU.?, Illuwoe A.FO.*

! Canxm-Ilemepbypackuii 2ocyoapcmeennviii Yuusepcumem, CII6IY, Canxm-Ilemepbype
2 Hogocubupckuii uncmumym opeanuyeckoti xumuu um. H.H. Bopoacyosa CO PAH, 2.
Hoesocubupck, Poccus
E-mail: muravvad@mail.ru

['my6okue 3BrekTuyeckue pactBopurenn (I'OP) mpeacraBnsror coOol HOBBINM Kiacc
pacTtBopuTenel, GopMUPYEMBIX 32 CUET B3aMMOJCHCTBUS JOHOpA M aKIENTOPa BOAOPOIHBIX
cBsa3eil. biarogaps cBoell yHUKalbHOU cTpykType, ['OP coxpaHstoT kuIKO€ COCTOSIHUE NPU
KOMHATHOU TeMIepaType, 4To JAeJaeT UX MepCHeKTUBHBIMU TS UCTIOJIb30BAHUS B PA3IMYHBIX
HAyYHBIX U TEXHOJOTUYECKUX 00JIaCTSIX.

OaHuM U3 KIIOYEBBIX HampaBlieHUW ucnonb3oBanus ['OP sBusercs ux nmpuMeHeHUe B
KauecTBE pPACTBOpPUTENECH AJii  JIEKapCTBEHHBIX IpenaparoB. MHorue akTHBHbIE
dapmaneBTuueckue uHrpeaneHTs (ADU) BbIMyCKaOTCS UCKIIOUYUTEIBHO B TBEPAOH (hopme
(TabneTKu, Karcyibl) W3-3a OTCYTCTBHUS IMOAXOISAIIMX pacTBopuTenei. I'DOP mpeamarator
peleHne 3Toi MpobIeMbl, TO3BOJIAS CO3aBaTh KUAKUE (HOPMBI ITPErapaToB AJis IEPOPATbHON
JIOCTaBKH, KOTOPbIE XapaKTEPU3YIOTCS BBICOKOH OHMOCOBMECTUMOCTBIO, 3KOJIOTHYECKON
0€30MacHOCTHIO U YCTOMYUBOCTHIO.

B pamkax paHHOro wucciefoBaHus ObUT IPOBEAEH aHAIU3 pPacTBOPUMOCTH U
CTaOUITBHOCTHU ABYX MPOTUBOBUPYCHBIX COSAMHEHUI — AUTHAPOKBepIeTHHA [ 1] 1 rTuHCaMua
[2] — B pasmmunbix ['DP. J{ns KOMMYECTBEHHOIO OMpEIENICHHS KOHICHTPAIMH BEIECTB
UCTONB30BAJICS ~ METOJ]  BBICOKOI((HEKTUBHOM  JKUIKOCTHOW  XpomMaTtorpapuu ¢
yIbTPauOIETOBBIM U MACC-CIIEKTPOMETPUUECKUM JETEKTUPOBAHUEM.

Pe3ynbTarel uccienoBaHus JEMOHCTPUPYIOT MEPCIEKTUBHOCTh MCHOIb30BaHus ['OP B
KauyeCcTBE CPE/Ibl 111 PACTBOPEHUS U IOCTABKU JIEKapCTBEHHBIX BellecTB. [lonyueHHble JaHHbIe
OTKPBIBAIOT HOBBIE BO3MOXKHOCTH JUISI Pa3pabOTKH KHUJIKHUX (POPM MpenapaToB, KOTOPbIE MOTYT
OBITh MCHOJB30BaHbl B NEPCOHAIM3HPOBAHHOW MEAMIIMHE, OOecreurBasl IOBBIILIEHUE
OMOOCTYITHOCTH U CHUYKEHHE TOKCHUYECKOT0 BO3/IEHCTBHSI HA OPraHU3M.

Paboma  ewinonnena npu  @unancosoti  nodoepxcke  Canxm-Ilemepbypeckozo
T'ocyoapcmeennozo Ynusepcumema (npoexm 103753335). Hayunvie uccnedosanus Ovliu
NnpoBedeHbl € UCNONb308aHUeM 000pyoosanusi Hayynoeo napka Canxm-Ilemepbypeckozo
T'ocyoapcmeennoco Yuusepcumema (Memoowl ananuza cocmasa eewecms).

Jlureparypa

1. Galochkina, A.V., Anikin, V.B., Babkin, V.A. et al. Virus-inhibiting activity of
dihydroquercetin, a flavonoid from Larix sibirica, against coxsackievirus B4 in a model of viral
pancreatitis. Arch Virol 161, 929-938 (2016). https://doi.org/10.1007/s00705-016-2749-3

2. A.S. Volobueva, O.1. Yarovaya, M.V. Kireeva, S.S. Borisevich, K.S. Kovaleva, I.Ya.
Mainagashev, Yu.V. Gatilov, M.G. llyina, V.V. Zarubaev, N.F. Salakhutdinov Discovery of
New Ginsenol-like Compounds with High Antiviral Activity Molecules, 2021, 26(22), 6794
doi: 10.3390/molecules26226794
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SJJEMEHTHBIA AHAJIN3 PACTUTEJBHOM BHOMACCHI METOJOM
ATOMHO-3MHUCCHOHHOMN CHEKTPOMETPUU C UHIYKTHUBHO-
CBSI3AHHOH IVIA3MOI1.

A.U. Hosuxoe', A.A. Hlupoxaa*, M.B. Cnykosckas®
YUncmumym xumuu u mexnonoauu peoxux snemenmos u MunepanvHo2o cuipbs um. M.B.
Tananaesa — obocobnennoe noopaszoenerue PedepanbHoco 20Cy0apCmeeHHO20 OH0HCEMHO20
yupescoenuss Hayku DedepanbHo2o ucciedosamenbckoeo yeHmpa « Koabckuil HayuHvlil yeHmp
Poccuiickoti akaoemuu nayky (MXTPOMC KHI] PAH) 184209, o. Anamumul, Mypmanckas
001., MKp. Axademeopoook, 0. 26a
2[Jenmp nanomamepuanosedenus - 060cobnennoe noopaszoenenue PedepanbHozo
20Cy0apcmeenHo2o 0100xcemno2o yupedicoenuss Hayku PedepanbHo2o ucciedo8amebCKo2o
yeumpa «Konvckuil nayunvii yeump Poccuticxoti akademuu nayx» (HHM KHI] PAH)
184209, 2. Anamumui, Mypmanckas oba., yr. @epcmana, 0. 14
E-mail:_a.novikov@ksc.ru

AKTHBHOE Da3BUTHE TNPOMBINUIEHHOCTH B XX BEKE CYLICCTBEHHO YBEJINYWIO
AQHTPOIIOIEHHYIO HAarpy3Ky Ha OKPYXKaloILLyl0 Cpeay, NOCIEICTBHSL KOTOPOH XOPOILIO 3aMETHHBI,
HalpuMep, BOKPYI HEKOTOPBIX I'OPHOMETAJUIyPrHYECKHX NpeanpuaTHid. Takas MECTHOCTb
NoJlyuynsja Ha3BaHME «TEXHOTEHHass IyCTOUIb» M  XapaKTepU3yeTCsl OTCYTCTBUEM
PacCTUTEIBHOCTU WJIM €€ YTHETEHUEM BBUY 3arpsI3HEHUS MTOYBBI NOTEHLIUAIBHO TOKCUYHBIMU
metasamu (IITM), koTopele Takke IPeCTABIAIOT ONACHOCTh JJIs 3/I0pPOBbS YEJIOBEKA.

N3yuenne MexaHU3MOB U pa3pabOTKa MPUEMOB IMOBBIIIEHUS YCTOMYUBOCTH 3KOCHCTEM
Ha TEPPUTOPUSAX C BBICOKUM YypoBHeM 3arpsasHeHus IITM nukrtyer HE0O0X0AMMOCTh
3JIEMEHTHOTO0 aHajlu3a C MpPOOONOJArOTOBKON COBpEMEHHBIMH 0ojiee JOCTYHNHBIMH U
MPOU3BOIUTENILHBIMU METOIAMU BCEX KOMIIOHEHTOB CHCTEMBI, a B YACTHOCTH - PAaCTUTEIbHON
o6uomaccsl (PB).

[enb nanHOM paboOThl — pa3paboTaTh U apoOHPOBaTH METOAUKY Npobonoarorosku Pb;
IIPOBECTU DJJIEMEHTHBIN aHanu3 Pb ¢ sKkcnepuMeHTanbHBIX IUIONIANOK, HAXOMALIMXCA Ha
TEXHOTE€HHOM ITyCTOLIU.

Hagsecky Pb nomermanu B ciennanbHyt0 TEPMOCTOMKYIO MOJUIPONUICHOBYIO IPOOUPKY
o6bemom 50 cm® mms Digiblock ED54, mpumusamu 10 cM® HNO3 womn, ¥ BBIIEPKHBAHHH
HECKOJIBKO CYTOK C IEPUOJNYECKUM INEPEMEUIMBAEM 0 NPEKPALICHUS BUAMMON PEaKLUH.
3areM mNpoOMPKH C NPHUOTKPBHITOM KPBIIIKOH IOMEIIadd B CHCTEMY TEPMHUYECKOMN
npobonoaroroBku Digiblock ED54 ¢ 3amannoil Temneparypoit 115°C, Bblaep>XHBaiIM 0
HCUE3HOBEHHS 00pa30BaBIIeiics MeHbI; OCTy Kanu, 106assau 0,200 cm® nepekucu Bonopoa,
0,100 cm® MIaBUKOBOH KHCTIOTH M BHOBb HATPEBATN C MPHOTKPHITOH KPHIIKOH B CHCTEME
TepMuueckoil mpobonoaroroBku npu 115°C no momHoro pactBopenus HaBecku Pb. Ilocre
OXJIQXKICHHUSI, IOTyYEHHBIE PACTBOPHI TOBOIWIH 10 00beMa 50 cM? IeMOHN3UPOBAHHOM BOJIOM.

W3mepeHuss NpOBOAWIM Ha AaTOMHO-DMHUCCHOHHOM CIEKTPOMETPE C HWHAYKTHBHO-
cBs3anHOM aproHoBoi mmasmon ICPE-9000 (Shimadzu, fAmonus). KadectBo anammza
KOHTPOJIMPOBAJIH MO CTaHAapTHOMY o0pasity TpaBocmecu TP-1 (I'CO 8922-2007).

JlanHas MeToMKa MpUMEHeHa JIJIsl MOAroTOBKH 00pasmnoB Pb, oro6pannsix B 0.7 kM OT
JIEMCTBYIOIIEr0 MPEeANpUATUs IO IepepaboTKe MEJIHO-HUKEJIeBOW pyJbl I  aHalIu3a
conepxkanusi [ITM. Panee Ha ydacTke Obula MpoBe/ieHa PEKYJIbTUBALIMS C MCIOJIb30BAaHUEM
CEPIIEHTUHCOIEPKALINX TOPHONPOMBIIUIEHHBIX OTXOJOB U BBICESIHBI CeMeHa 371akoB. K
MOMEHTY 0TOOpa B TPABOCTOE TOMUHUPOBAI nbipen mom3yunid (Elytrigia repens (L.) Nevski) u
oBcsHUIA kpacHas (Festuca rubra L.).

Paboma svinonnena 6 pamxax npoexma PH® 24-77-10055
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PA3PABOTKA CITIOCOBOB TECTUPOBAHUSA U KBAJIMOUKAIIUU
OBPAIIEHHO-®A3HBIX B2KX KOJIOHOK
Oxyuckasa E. A.Y, Pyoaxoea JI. B.?
'Boponeaccruii F'ocyoapemeennwiii Yuusepcumem, xumuueckutl gpaxynsmem, Boponeac,
Poccusa
2Boponeacckuii I'ocyoapemeennwiii meOuyunckutl yhusepcumem um. H.H. Bypoenxo,
Gapmayesmuueckuii paxyromem, Boponesc, Poccus.
E-mail: e.okunskaya@gmail.com

KinroueBbIM IPUHLUIIOM AaHAIUTUYECKUX Ja0OpaTOpuil SIBJISETCS MPOCIEKHBAEMOCTb
U3MEpPEHUIl: BCE HUHCTPYMEHTBI U IPOLIECCHI, YYACTBYIOIIUE B H3MEPEHUH, JOJKHBI
IPOCIIEKUBATECS 10 HEKOTOPOIo OOLIEHPUHATOro craHaapra. B OosbliMHCTBE (QU3UKO-
XUMHYECKMX METOJOB aHajlu3a JOCTH)KMMas TOYHOCTb HM3MEPEHMsI  ONpeielsercs
OpUMEHSeMbIM MPUOOPOM, M OIEHKAa MPOCIEKHUBAEMOCTH HMHCTPYMEHTAa, [0 CYTH,
HKBUBAJICHTHA KBATM(UKAIIH 000y IOBaHHUS.

VYHUKaJIBHOCTh XpOMaTOrpaMuecKux METOJ0B COCTOMT B TOM, UYTO CHEHHU(PUUYHOCTD U
TOYHOCTb aHaju3a OMNpeaesieTcs KOMOMHAIMEH MPUMEHSIEMON METOIUKH M MCIOJIb3yeMOM
xpomarorpaduyeckoit KoIoHKH. [Ipu 3TOM, 17151 TPOBEPKU METOAMKH CYLIECTBYET MPOLEAypa
ee BaJInJalM, HO MOAOOHON MPOLEAYPhl HE CYIIECTBYET /ISl XpOMATOrpapuueCKUX KOJIOHOK.

Llenpto maHHOW paboOThl sIBIIsETCS pa3pabOTKa CIENUATU3UPOBAHHBIX TECTOB JUIS
KBaJTM(PHUKAIMK 00paIieHHO-(a30BbIX XpOMaTOrpahuIecKux KOJIOHOK KaK Hanbosee MIpOKO
HOPUMEHSEMbIX Ha MPaKTHKE.

Pa3paboranHblii  aBTOpaMM TECT MPEJOCTaBISET YHUKAJIbHYIO  BO3MOXKHOCTh
OIpEEIIEHUS CEJIEKTUBHOCTH HE 110 OJHOMY, a 110 IBYM OPTOrOHAJIbHBIM IapaMeTpaM, OJUH
U3 KOTOPBIX CBS3aH C MPUMECHBIM THIPOPHIBLHBIM Mexann3MoM yaepxkusanus (HILIC mode),
a JIPyroii — ¢ MPUMECHBIM PEKMMOM 3a CUeT mepeHoca 3apsiaa (Charge-transfer mode).

Tect Takke MO3BOJISIET OLIEHUBATh YJEp>KMBaHUE B oOpalieHHO-(pa3oBoM pexume (RP
mode), XUMUYECKY0 HHEPTHOCTh HEMOIBIKHOM (a3bl 1 3P HEKTUBHOCTh YIAKOBKH KOJIOHKH.
YHukanpHas CHOCOOHOCTh TECTa 3aKJIIOYAeTCsl B BO3MOYKHOCTHU IPEACTaBICHHS] HOBOM
Kkiaccuukanun odpanieHHo-(pa3oBbix HP 1o xapakrepy 1eMOHCTpUPYEMON CENeKTUBHOCTU

[1]

RP/CT Index * -

RP/HILIC Index

LR 2 2

Pucynok 1. JlemoHcTpaiys BO3MOXKHOCTH Kiaccuukay oopanieHHo-(ha30BbIX
KOJIOHOK Ha OCHOBE Pe3yJIbTaTOB pa3pabOTaHHOTO TECTa.
Jlureparypa
1. CoiueB K.C., Oxynckas E.A., I'anymko WN.A. Ilpumenenune uzokxparnueckoii BOXX B
obOpamieHHO-Pa30BOM W THAPOPUIBHOM PpPEKHMax JUIA TPYIIOBOTO  OMpPEAeTCHUs
AQHTUOMOTUKOB PA3IMYHBIX Ki1accoB. // AHanuThKa, BBITycK #2/2021
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OIITUMU3ALUA CTAAUU AECOPBLUH ITPU BIKX OINPEAEJEHUN
®EHOJIOB B OBBEKTAX OKPYKAIOIIEMN CPEJIbI
C KOHUEHTPUPOBAHUEM HA YI'OJIBHBIX COPBEHTAX
Ilaenoea B.M., Poounkoe O.B.
Canxm-Ilemepbypeckuii 20cy0apcmeeHmbill yHusepcumenn,
Hncmumym xumuu, Cankm-Ilemepoype, Poccus

OpHOolf M3 aKTyaJbHBIX 3aJa4 COBPEMEHHOM JKOAHAJUTUYECKOHM XHUMHUU IIPH
OTIpPENICIICHNH BBICOKO OMACHBIX COCAMHEHUH B OOBEKTaX OKPYXKAIOIIEH Cpeabl SBISETCS
pa3paboTKa 3KCIPECCHBIX BBICOKOUYBCTBUTEIbHBIX METOAUK KOHLIEHTPUPOBAHUS aHAJIUTOB.
JlononmHUTENbHBIE BO3MOXKHOCTH  CHIDKEHHS TIpefenoB oOHapyxenus 1pu BIXX
ornpeieneHuu (HeHOIbHBIX COeTUHEHNH ((EeHOI, H30MEepHBIE KPe30Jibl) B IPUPOJIHBIX BOJAX U
BO3[yX€ BO3HUKAIOT 3a CYET ONTUMHU3ALUU CTaauu AecopOuuu. B mocimeaHue rojasl Juist
necopOuuy (eHOIOB BCE Yallle UCIOJIb3YIOT TOPSUYIO BOY, OHAKO [TOXOOHBIN MOIX0.1 HENb35
NPU3HATh YHUBEPCAIBHBIM M K TOMY JK€ JUIsl €r0 pealn3aluu TpeOyeTcsl OTOIHUTEIFHOE
o0opyaoBaHue.

CyI11eCTBEHHOTO CHM)KEHHUS IPENETIOB OOHAPYKEHUS MOXKHO JOOUTHCS, OCYLIECTBIISAS
JIeCOpOLMIO aHAJIUTOB HE YUCTHIM OPraHUYECKUM DPACTBOPHUTEIEM, a BOJAHO-OPraHMYECKUM
pacTBOpoM, OJIM3KHM IO COCTaBy K MCHOIb3yeMoMy airoeHTy it BOXKX pasnenenus. [pu
UCIIOJIb30BaHUU MTOJJIOOHBIX PACTBOPOB BBICOTHI MUKOB (DEHOJBHBIX COCAMHEHUH MPHU PABHBIX
KOHIICHTPALUSIX B PACTBOPE OKA3BIBAIOTCS B 2—2,5 paza Ooublie, 4eM MpH AeCOpOIUH YHCTHIM
OpPraHMYeCKHM pacTBOpUTENIEM, B TO BpeMs Kak 00bEeM J1ecOpOMpYIOIIEro pacTBOpa,
HEOOXOIUMBINA JIJIsl KOJIMYECTBEHHOW JaecopOunu (eHOJIOB, MPU YBEIHMUYCHHH COJICpPIKAHUS
Bo/bI OT 0 10 40 % 00. yBenmuumMBaeTCs HE3HAYUTENIBHO.

B rtabnume mnpuBeneHbl BBICOTHI THKOB (eHonoB (N) ©  HEOOXOAMMBIC IS
KOJINYECTBEHHON JecopOiu oobembl pacTBopa (Vie) B 3aBUCUMOCTH OT COJEpXKaHUSA
alETOHUTpPUJIA B JecopOMpyrolieM pacTBope. B kadecTBe COCTaBHOrO KpHUTepus,
XapaKTepU3YIOIIEro JocTUraeMelii 3¢p@exkr or pazbaBiieHUs] OPraHUYECKOIO PacTBOPUTEIIS
BOJIOM IIpU JecopOumu, npuHsaTa BenuunHa Z. KoHIeHTpupoBaHKe MPOBOAUIIOCH B KOJIOHKE
(4 x 0,3) cm ¢ aktuBHbIM yrieM @AC, a BOXX onpeneneHue ¢ HCIoIb30BaHUEM KOJIOHKH
Discovery Cig (15 x 0,46) cM, amroeHT coaeprkan areToHuTpui (60 % 06.) u Boxy (40 %).

Tab6uanna 1. BiusHue cogepkaHusi alleTOHUTPUIIA HA TapaMeTphl Ipolecca.

Coneprxanue Bricora muka (h), O0mwem mecopbenTa Z = h/V g,
alleTOHUTPHIIA, YCIIOBHBIE €ANHHUIIbI (Vnec), M MB/mi
00beMHast J10JIst ¢deHon | o-kpe3on | deHon | o-kpe3oda | (eHod | o-Kpesou

1,0 1,00 1,00 0,39 0,42 2,6 2,3
0,8 1,29 1,31 0,42 0,48 3,1 2,7
0,7 1,62 1,55 0,45 0,55 3,5 2,8
0,6 2,3 2,0 0,51 0,71 4,5 2,8
0,5 2,1 1,8 0,8 1,2 2,7 1,2

Kak cnegyer u3 naHHbIX TaOIMIIbI, MAKCUMAJIbHbBIE 3HAUEHUS KpUTepust Z, TOCTUTAIOTCS
npu conepkanuu anetoHuTpmwia 60 % 00, KoTopoe, TakuM 00pa3oM, MOXHO IPH3HATH
onTuUManbHbIM. Kak mokaszanu pe3ynbTaThl IPOBEICHHBIX UCCIIEOBAHUM, 3P PeKT yBennueHus
BBICOT NMHMKOB AHAIUTOB MPHU JECOPOIMH BOIHO-OPTaHMUYECKUM PACTBOPOM IO CPABHEHHMIO C
YUCTBIM  pPAacTBOPUTEIEM TMPOSIBISIETCA MO KpailHe Mepe i JAByX HauOolee
pacrpocTpaHeHHbIX B oOpaieHHo-¢pa3zoBoii BDXKX pactBopuTeneil: ameroHuTpuia Hu
meraHosa. Ham npenacrasisiercs Takxke, 4TO MOJAOOHBIM MOAXO0 MOKET ObITh PACIPOCTPAHEH
u Ha BOXXX omnpenenenue He TOIBKO PEHONBHBIX, HO M APYTHUX OTHOCUTEIHHO TUAPO(UITBHBIX
OpPraHMYECKUX TOKCHKAHTOB. OJHAKO ONTUMAJbHBIE CTENEHM pa30aBiICHUS MOTYT
CYILIECTBEHHO pa3InyaThbCsl.
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PABPABOTKA METOJAUKHN BIKX-AHAJIN3A DKCTPAKTA MAKJIEN
CEPILEBHUIHOM
Ilagenosa JI.B., IInamonoe U.A., Cyneimanoea JI.P., Tumoea K.E.
Camapcxuil HaYUOHAILHBIL UCCTe008AMENbCKULL VHUBEPCUMEM
umenu axademuxa C.I1. Koponesa
2. Camapa, Poccus
E-mail: lora-pavlova@mail.ru

B Hacrosiiee Bpemsi BO3BpALAETCsl MHTEPEC K JIEKAPCTBEHHBIM CpPEJICTBAM Ha
pacTUTEeNbHOW OCHOBE. B CBSI3W ¢ 3TUM NPOBOAMTCS Psi MCCIEIOBAHUN 110 CO3/AaHUIO U
COBEPILICHCTBOBAHMIO HOBBIX METOJOB KOHTPOJS STHUX NpPEnapaToB C HCIOIb30BAaHHEM
coBpeMeHHOro obopymoBanus. B dapmcratee (DCIT 42-0171-5053-04), ompenensiorieit
HOPSIOK  KOHTpoJNsi mpenapata «CaHTBUPUTPUHUH» HA OCHOBE HACTOHMKHM MakJeu
CepALIEBUIHON, 3aJOXKEH TOJBKO (POTOMETPHUUECKUI METO]] KOJMUYECTBEHHOI'O aHalu3a,
COJIepIKAIIMXCS B IaHHOM IIperapare JeHCTBYIONIMX BEIIECTB CAaHTBUHAPHUHA THIIPOCYIIbdara
U XEJIEepUTPHHA I'MIpOCyib(ara, a TakKe Ipyrux aakaiouaoB. B ¢papmcratbe Ha cyOcTaHLNIO
«Canrsuputpun» (OCIT 42-0171-4858-03) ankanmonmoB MakjieW CEPALEBUIAHON 3aJ0KEH
METOJ KOHTPOJISl «TOHKOCIIOHHas Xxpomarorpadus». C nenbto odecriedenus oosee 1eTaabHOro
KOHTPOJISI TPH TPOU3BOJICTBE JAHHBIX NPENapaToB HEOOXOAMMO pa3padoTaTh METOIHKY
aHaju3a HACTOMKM MAaKJIEed METOJOM BbICOKOA(P(PEKTHUBHON >XUAKOCTHON Xpomarorpaduu,
MO3BOJISIOIINM PA3JIEIHUTh CIOXKHYIO CMECh, MICHTH(PHUIUPOBATh M KOJUYECTBEHHO OLEHHUTH
JefcTBYOIIME BELECTBA IIpernapara.

OxcnepumeHT npoBoauian Ha BDXX ycranoBke Azura Knauer. JlerexktupoBanue
OCYILECTBIISUIM CIIEKTPOPOTOMETPUUECKUM JIETEKTOPOM, JuIHHA BoiHBI 270 HM. Onupasich Ha
Hay4YHbIEe IyOJMKAaIlMM, B KadeCTBE IOABIKHOW (a3bl HCIONB30BATH  COUYETAHUS
alleTOHUTPHUJIA, METaHOJIa, pacTBoOpa oJelMiCyibdara HaTpus, ¢ocdarHoro OydepHOro
pactBopa, aneraTHoro OydepHoro pactBopa. Bo Bcex citydasix BOAHBIM PacTBOP MOIKHUCIISIIN
YKCyCHOM Kucioroil 1o pH=2,8, T.Kk. B HEUTpaJIbHOI cpele HE NPOUCXOAMUT IIHOUPOBAHUE
CaHTBUHApWHA W XelepuTpuHa. bpum  onmpoOoBaHBl  BAapHAHTHI TPAJAWEHTHOTO U
U30KpaTHUecKoro »sioupoBaHus. OCHOBHas TPYJIHOCTh 3aKjoyalnach B pas3feleHUU
NPOM3BOJIHBIX CaHTBHHApHHA. [IpoBepka peKMMOB SIIOMPOBAHMS HA JAETEKTOPE C TUOIHOU
MaTpHllel MoKa3blBajla HAIMYME Hepas3/eleHHbIX KOMIIOHEHTOB B 30HE MMKa CaHTBMHApHUHA
ruapocyibdara.

VYcTaHOBIIEHO, YTO ONTUMAaJIbHAS MOJABMKHAs (a3a A paszfesieHus] CaHTBUHApHUHA U
XeNepUuTprHa M UX Npou3BoAHbIX pu BDXKX ananmze HacTOMKM Makiien cepALeBUAHON Ha
kosonke Phenomenex C18 5 mxm 250*4,6 mm - 60% pactBop 0,01 M docdartroro Oydepa u
0,0005M  ponenmncynbdara Hatpus pH=2,8 u 40 % aneronutpun. Pexum smoupoBaHus
- m3okparudeckuii. Ckopoctp motoka 0,5 mu/mun. Temmepatypa ananmuza 25°C. B atom
cllyyae Ha XpOMAarorpaMMe MOMHMMO MUKOB OCHOBHBIX KOMIIOHEHTOB HaOJIOAAIOTCS MUKU
JETUIPOCAaHTBUHAPUHA M JerujpoxeneputpuHa. Bpemsa anammsza 45 munyT. Hemnoxwe
pe3yJbTaThl 10 3IIOMPOBAaHUIO JaeT nojBmxkHas ¢aza 0,01 M docdarnsiii 6ydpep pH=2,8 —
anetoHuTpus 60:40 COOTBETCTBEHHO.

J1s 5KOHOMHH BPEMEHHU U TIPU CyMMapHO! OIIEHKE CaHTBUHApWHA U €r0 MPOU3BOIHBIX,
a TaK)Ke XeJIepUTPUHA U €ro MPOU3BOAHBIX 11€JIeCO00pa3HO UCTOIb30BaTh MOABMKHYIO (a3zy:
60% 0,01M OydepHsIii pacTBop anerata ammonust pH= 2,8 u 40 % auneroHuTpuI; U30KpaTH
YECKUHU peKHUM droupoBaHud. Bpems ananusa 15 munyT. B 3TOM cityyae Ha XxpomaTorpamMmme
HaOJIOAI0TC TOJNBKO OCHOBHBIE NIHKH CaHTBUHAapHHA TUApocylbdaTa U XeJIepuTpuHa
ruapocyibdara.
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HCIHOJb30BAHUE METOJIA IIOCTPOEHUSI IOBEPXHOCTEHN OTKJIUKA
INPU OIITUMMU3ALNUU DKCTPAKIIUU DO BTEKTHUECKUMHA
PACTBOPUMTEJISIMHA
Hangunosa K.A., bouxo T.H., Menecosa M.A., IlTuwoe A.IO.
Canxm-Ilemepbypeckuil 2ocyoapcmeennbiii ynusepcumem, 2. Canxm-Ilemepoype, Poccus,

Haob. Yuusepcumemckas, 26
E-mail: panfilova24022005@yandex.ru

PacturenbHOE ChIpbe MpeAcTaBIsIeT COOOH BasKHBIM UCTOYHUK OMOIOTUYECKH aKTUBHBIX
BEIIECTB, HCIIOJIb3YEMbIX B MEOUIMHE [ NpOQUIAKTUKU U JICUEHUS Pa3IUYHBIX
3a0o0sieBaHni. K OCHOBHBIM KOMIIOHEHTaM JIEKAPCTBEHHBIX PACTEHUN OTHOCSTCS AlIKaJIOUIbI,
TJIMKO3UbI, (JIaBOHOUIBI, d(DUPHBIE Macia, TAHWHBI, MOJU(EHONBI U MOTUCAXapHUAbl. JTH
BEIIECTBA 00JIAZIAI0T aHTUOAKTEPHAILHBIMH, IIPOTUBOBOCTIATUTEILHBIMHU, AHTUCETITUYECKIMHU
U aHTHOKCHUJIAHTHBIMU CBoMcTBamu. B paborte Obul mpoBeneH (GUTOXUMUYECKHH CKPUHUHT
MOJICaxapuI0B TPaBbl OBCa MOJIOUHOU criesoctd Avena sativa L. IlosydeHsl onTuMalibHbIC
YCJOBUSL OKCTpPAKIMKM OHOJOTMYECKH aKTHBHBIX BeIIeCTB W3 oBca Avena sativa c
MCII0JIb30BaHUEM ONTUMH3ALMHU SKCIIEPUMEHTA METOJIOM [TOCTPOEHUSI TIOBEPXHOCTEN OTKIIUKA.
W3y4eHbl SKCTpakThl OBCa KaK TPAAMIIMOHHBIE (CIIUPTOBBIC, BOIHO-CIIUPTOBHIC, BOAHBIE U
AIleTOHUTPHIIBHBIE), TAK X HA OCHOBE IITYOOKHX 3BTEKTUUYECKUX PACTBOPHUTENIEH (XOJINH XIJIOPHT
C KUCJIOTaMH, CIIUPTAMH, caXapaMHu 1 aMUJIOM).

Omnpenenenue o0IIEro COAEpKAHUS IMOJIMCAXAPUIOB IPOBOAMIN C HCIOIb30BAHUEM
cnektpodoromerpun. i 3TOro aHTPOH CMEMIUBAIU C HIKCTPAKTAMH TPaBbl M OMPEICIIIN
ONTHUYECKYIO IJIOTHOCTh Hpu 540 HM. B kauecTBe CTaHIApTHOIO pacTBOpa HCIOJIb30BAIU
Kpaxmar.

MeTo/1oM TOCTpOEHMSI TMOBEPXHOCTEH OTKJIMKA OOHApY>KEHO, 4YTO ONTHUMAJIbHBIMU
YCIIOBUSIMHU 9KCTPAaKLUU MOJMCAaXapuI0B U3 OBca ABIAIOTCS I'OP Ha 0cHOBE XONIMH Xj10pHuaa ¢
srunenrimkoneM u 20 macc.% Boasl pu 90°C B Teuenune 20 mun (puc. 1). lanpueliniee
YBEJIMYEHUE TEMIEepaTypbl SIBISETCS SHEPreTMYECKH HEBBITOJHBIM U HELENeco00pa3HbIM
UCX0/ U3 8 MpUHIUIIA 3eJICHON XUMUHU.

aouEnIOsaN

Pucynoxk 1. ['paduix moBEpXHOCTH OTKIMKA ONTHYECKOM MIIOTHOCTH OT BPEMEHU U
TeMIIepaTyphbl.
Paboma svinonnena npu noooepocxe CIIOI'Y, wughp npoexma 115679504.
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OLEHKA YIVIEPOAHOI'O CJIEJIA NPOAYKIIUU PACTEHUEBOJICTBA IIPU
MCIOJIb30BAHUM TEXHOJIOIHiA IOYBO3AIIIUTHOI'O
PECYPCOCBEPETIAIOHIET'O SBEMJUIEJEJIUA
B.U. ITnamonoes, Opnoea JI.B., Knypoea I'.B., Konechnuuenxo U.H., Hosuxoea E.A.,
Ivizanenxo /1. A.

Camapckuil HaYUOHAIbHBIU UCCIe008AMENbCKULL YHUBEPCUMEN,

E-mail: rovww@yandex.ru

Bo BceM mupe oTrmeuaercs pa3BUTHE MOUYBEHHOIrO, YIJIEPOAHOTO WM KIMMATHYECKOTO
KpPU3HUCOB, KOTOpbIE HEPa3pbIBHO CBA3aHbl MEXIY COOOH M HMMEIOT OO0IIHME MNPUYHUHHO-
ciencTBeHHbIe CcBsi3M. [Ipoliecchl nerpaganuu, 3po3ud U OMYCTHIHUBAHUS MMaXOTHBIX 3€MEIIb
YCYTyOISIFOT OOIIMe 3KOIOTHYECKHEe MPOOJIEMBI, MOCKOJIBKY CEIhCKOE XO3SMCTBO SIBISETCS
OJIHUM M3 OCHOBHBIX 3MHUTEHTOB MapHUKOBBIX ra3oB. OmHON M3 HamboJiee NMEPCIEKTUBHBIX
TEXHOJIOTUH SIBJISICTCS MMOYBO3ANIMTHOE pecypcocoeperatomiee 3emuenenue (ITP3) [1].

Ha npoexTtHbix miomansgx ArpapHoro kapOooHOBOro mnonuroHa «Arpo Wuxkenepus»
ObLy1a MpoBeIeHA OIIEHKA 00IIero KIMMaTHu4ecKoro 3dexTa u yriiepoJHoro ciea npoyKiuu
PACTCHHEBOJICTBA TIPH MCIIOIH30BAHUH TEXHOJIOTHI MOYBO3AIIUTHOTO pecypcocOeperaromero
3eMJIeIeTIHSI.

YcraHoBneHo, yTo o0mui knumarmueckuid 3¢ dekr cocraiser 42650.97T CO2-3kB.
OreHka yriaepoaHoro cieia mokasasia, yTo JUIsl TBEpAbIX COPTOB MIIEHUIIBI YTIACPOAHBIN Clle]
cocraBui 0,209 kr CO2-3kB. X Kr-1, uTo B 2,5 pa3a HUXKE, YEM B CPEAHEM I10 IPYTUM CTpaHaM
- 0,526 xr CO2-3kB. X Kr-1, yriepoaHslii ciej; OT MPOU3BOJACTBA COU MO TEXHOJOTHH MPSIMOTO
nocesa nokasanu yraepoansii cien 0,360 kr CO2-3kB X Kr-1, COMOCTaBUMBIN ¢ €BPONIEHCKUM
noka3zareseMm 0,360 kr CO2-3kB X kr-1.

[TomyyeHHBIE pe3yJbTATHI BHISBISIOT MEPCIIEKTUBBI ITUPOKOTO BHEAPEHUS MPUPOTHBIX
KITUMATHYECKHUX IPOEKTOB c MIPUMEHEHUEM TEXHOJIOTHI MOYBO3ALUTHOTO
pecypcocOeperarpero 3eMyaeAenus Il YCTOWYMBOTO CHUXEHUS YAETbHBIX 3aTparT Ha
MIPOU3BOJCTBO NPOAYKUMU U YIEIBHOTO YTIJIEPOJHOTO CJela KOHEYHOW MPOAYKIHMH. ITO
obecrieunBaeT BO3MOXHOCTh (DOPMUPOBAHHUS W BEPpUPHUKALMH YTICPOIHBIX EIUHHUIl C HUX
MOCNEAYIONIEH perucTpanueid M BBIMYCKOM B oOpaimieHue B KadecTBe 3(PQPEKTUBHOTO
HMCTOYHHKA JIOTIOJTHUTEIBHOTO (DMHAHCHUPOBAHUS MEPOTPUSITHI 1O TOBBIIIEHUIO TIOA0POIUS
CEJIbCKOXO03SMCTBEHHBIX MMOYB U MOBBIIIEHUIO PEHTA0EIbHOCTH MPOU3BO/ICTBA.

Pe3ynbTathl OLIGHKM YIJIEPOAHOTO cliefa IeCTH Hambojiee BOCTPEOOBAHHBIX B
3aCyLJIMBOM 4YacTH JIECOCTEMHOrO 3aBOJKbS POCCHMU KyJIbTYyp MOTYT CIIyXHUTh HCXOJHOMN
WH(OPMAIIMOHHO-METOIUYECKOH OCHOBOW JUIsl BaIMJIAlMK TPOEKTOB C MPUMEHEHUEM
TEXHOJIOTHI MOYBO3AIUTHOTO PecypcocOeperaromiero 3eMiaeaeus — Ha MpeaMeT MPOBEPKU
000CHOBAaHHOCTH 3asIBISIEMBIX B HHUX OOBEMOB (DOPMUPOBAHMS YTIACPOAHBIX EAWHUIl B
COIMOCTaBUMBIX C ATrpapHbIM KapOOHOBBIM MoJUroHOM Camapckoil 00nacTu yClOBHUSAX, C €€
MOCJIETYIOLIEN NeTanu3alureid 1 palloHMPOBaHUEM IO MEPE HAKOIUICHUS SKCIIEPUMEHTAIbHBIX
JAHHBIX JUIsI TIPOBEACHHUS AHAJIOTHMYHBIX PACYCTOB W COBEPIICHCTBOBAHUS MPHUMEHSIEMBIX
TEXHOJIOTHM.

Paboma evinoanena npu noodepoicke Munucmepcmea oopazosanus u nayku Poccutickotl
@edepayuu, npoexm FSSS-2024-0022 (pecucmpayuonunsiti nomep: 1023112900147-4 om
31.01.24).

Jlureparypa
1. Kan Z.R., Liu W.X,, Liu W.S,, Lal R., Dang Y.P., Zhao X., Zhang H.L. Mechanisms of soil
organic carbon stability and its response to no-till: A global synthesis and perspective // Global
Change Biol. 2022. V. 28(3). P. 693-710.
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KOMILIEKCHOE UCCJIEJJOBAHUE IOYBBI, BO3JIEJIBIBAEMOM 11O
TEXHOJIOT'HHU NO-TILL HA ATPAPHOM KAPBOHOBOM IMOJIUI'OHE "AI'PO
HHXEHEPHSA": OT NDVI 1O CEKBEHUPOBAHUS TEHOMA
B.U. IInamonoes, Opnoea JI.B., Iloonunnoe B.B., 3axapoea E.A., [Inamonoeé Ban. U.
Camapckuii HayuoHAIbHBIU UCCIE008AMENbCKULL YHUBEPCUMEen,

E-mail: rovw@yandex.ru

[IpumeHeHue ycTapeBIIMX HOPMAaTHMBOB B  TEXHOJIOTUSAX, HEKOHTPOIHUPYEMOE
UCTIOJIb30BaHUE XMMHUYECKHX MPEMapaToB U MHTEHCHUBHAs 00pa0OTKa MOYBBI, CTAIU IPUYNHON
HapyLEHHsI IPUPOJIHBIX MEXaHU3MOB B arpO’KOCUCTEMAX U POCTa SMUCCUU NTAPHUKOBBIX I'a30B
OT CEJbCKOXO3SIMCTBEHHON NEeATENbHOCTH. /ISl OLeHKM W TpUHATHS >(PPEKTHBHBIX Mep
HeoOxouma pa3paboTka JIeCTBEHHBIX METPOJIOTHYECKU JIOCTOBEPHBIX u
MMIIOPTOHE3aBUCUMBIX METOJIOB KOJIMYECTBEHHOM OLIEHKH IIOTOKOB IapHUKOBBIX TI'a30B,
KOTOpPbIE MOT'YT CTaTh ()yHJaMEHTOM HOBOW MapaJurMbl pa3BUTHs CEIbCKOTO XO3siicTBa Ha
OCHOBE ITOYBOCOEPETraroIUX MPUHITUIIOB M MPHPOIOTIOTOOHBIX TEXHOIOTHH.

Pa3zpaboTrana MeTONOJNOTHS M apXUTEKTypa aHAJUTHYECKUX CHUCTEM JJIs aHalau3a
SMHUCCHM TMApHUKOBBIX I'a30B B IMOUYBEHHO-KIMMarthyeckux ycioBuil Cpennero IloBoskbs.
[Ipenyaraemplif TOAX0Jl OCHOBaH Ha MHOI'O()aKTOPHOM aHAJIM3€ C MCIOJIb30BAaHHUEM METO/I0B
JUCTAaHIIMOHHOTO MOHHMTOPWHTA, arpoOXMMHYECKOTO aHaln3a, OICHKe MHKpoOuoma, H
a/IalITUPOBAHHBIX METOAMKAX IPOBEIEHUS aHaiau3a (pa3BeloBaTEIbHOIO U YTOYHSIOLIETO) B
MOJIEBBIX  YCIIOBUSIX. TakuM o0Opa3oM (QopMupyeTCss COBOKYIHOCTh MHOTO(AKTOPHBIX
MacCHBOB JIaHHBIX, KOTOpas CO3JAaeT HAayYHYI0 OCHOBY J(P(PEKTUBHOCTH NpPUMEHEHHUs
MOYBO3ANIUTHOTO pecypcocOeperarormiero 3emitenenus ([1P3), u Mmeromonoruueckyro 6a3y s
OLIEHKH SMHUCCHHU NMapHUKOBBIX T'a30B U 3()(PEKTUBHOCTU JEMOHUPOBAHUS YIIEpOJia, 3J0POBbs
MOYB, OLIEHKH OO0Iero kiauMaruyeckoro 3¢dexkra, U QOpMUPOBaHUS KIMMATUYECKUX
IIPOEKTOB.

Ha ocHoBe monyuyeHHBIX JaHHBIX MO CEKBECTpALMM YIJepoa, SMUCCHHM MapHUKOBBIX
ra3oB U MacCOOOMEHHBIX IPOLIECCOB, MPOTEKAIOUUX B CEIbCKOXO35MCTBEHHBIX I10YBaX,
arpOXMMUYECKUM U MUKPOOMOJIOTHYECKUM TOKA3aTeNsIM C UCIOJIb30BaHUEM pa3pabOoTaHHBIX
NOJIX0/0B U TNpHOOpPHO-amNMapaTHbIX pelIeHUH TMpoBeleHa HKOHOMHYECKas OLeHKa
s pexktuBHOCTH Hcnionb3oBanus [1P3. Ha npoekTHBIX miiomaasx HHAYCTPHAIbHOTO MapTHepa
ObUT pa3paboTaH M BAIMAMPOBAH aKKPEAUTOBAHHBIM OPraHOM IO BaJIMJAIMH U BepUPHUKAIIUU
MapHUKOBBIX ra3oB («Cor03 3aIUThl 3KOJIOTMYECKUX MpaB HaceneHnss MOCKOBCKOW 00J1acTH»)
arpapHblii knmumatndeckuil mpoekT (3asBka Ned4510176516, Onepatop peectpa yriiepoaHbIX
enmann Nel001), 3apeructpupoBan B Peectpe (Ne 36-2024-00000069), omneneH oOmmit
KIIUMaTH4eCKUi 3 (EKT U yriaepoaHblil ciea NpoIyKIuH.

OCHOBHBIM 1I€JIEBBIM CETMEHTOM MNOTpeOuTeneil pa3pabaThiBaeMbIX METOAMYECKUX U
WHCTPYMEHTAIBHBIX PEIICHUH SBISIFOTCS OpraHW3alliy IUIAHWPOBAaHUST W MPOBEICHUS
HKOJIOTUYECKOTO MOHHUTOPHMHIA, KOHTpOJIA 3a TIioOaJbHbIMH u3MeHeHusimu HUMU,
naboparopuu, KapOOHOBbIE€ TIOJUTOHBL, 3aHUMAIOIIMECS AaHATU30M U KOHTPOJEM
KJIMMAaTUYeCKU  aKTUBHBIX Ta3oB. Pa3pabarbiBaemas  METOJOJOTHS  MOXET  OBITh
MacIITabupoBaHa Ha «3epKajbHble» MpoeKThl B cTpaHnax BPUKC.

Paboma evinonnena npu noooepoicke Munucmepcmea obpazosanus u nayku Poccutickoii
Dedepayuu, npoexm FSSS-2024-0022 (pecucmpayuonnviti womep: 1023112900147-4 om
31.01.24).
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HUMIIPUHTUPOBAHHBIE BEJIKA IJIS1 U3BJEYEHUA MUKPOLIUCTHUHOB
Ilpecnaxos K.I10., Hnvuueea I1.M., Peuwuemnux H.A., Iludenxo I1.C.
Capamosckuul ynugepcumem, Uncmumym xumuu, Capamos, Poccus
E-mail: Kirillpresnyakov1999@ya.ru

MuKpOLUHCTUHBI ABIAIOTCA OAHUMH U3 HauOoJiee paclpoCTPaHEHHBIX Ipe/ICTaBUTENEH
TOKCUHOB IPHUPOJHOIO IPOUCXOXKACHUS (IKOTOKCUKAHTOB), MPUCYTCBYIOIIUX B BOJHBIX
oObekTax. HeratuBHOe Bo3/1€licTBHE MUKPOIIMCTUHOB Ha JIFOJICH U )KUBOTHBIX MTPOSBIIAETCS KaK
IIpY BHEUIHEM BO3JEHCTBUM, TaK U NpU MONAJAaHUU BHYTPb OpPraHHM3Ma C BOJOW M MHUILEH.
Haubonee pacnpocTpaHEHHBIM MPEICTaBUTENIEM MUKPOIMCTUHOB SBIISETCS MUKPOIMCTHUH—
LR, BozmelcTByrOmMiA Ha TE€YEHb, OKAa3bIBAIOUIMN HEUPOTOKCHUYECKOE JCHCTBUE,
CIIOCOOCTBYIOIIUI PAa3BUTHIO OIMYXOJe M MaccoBOW TMOETM OpPraHM3MOB, OOMTAIOIIUX B
BOJHOM cpene. B cBsi3u ¢ 3TuM, aKkTyalabHOW SBJSETCS pa3paboTKa JOCTYIHBIX METOJOB
KOHTPOJISI COACpkKaHMsI MUKPOIUCTHHA—LR 1 monxonoB as ero MHaKTUBAIMK. TeXHOIOTHs
MOJIEKYJISIPHOTO MMIIPUHTUHIA IIMPOKO HCIOJIB3YETCSl IPU CO3JIaHUU BBICOKOCEJIEKTUBHBIX
CcOpOEHTOB i MPOOOMOArOTOBKM OO0pa3loB, YIalleHUs 3arps3HSIONIMX BEIIECTB U3
Pa3IUYHBIX MaTpUll, B TOM 4ucie BoAbl [1], a Takxke /i MHAKTUBALMU SKOTOKCHUKAHTOB B
OpraHu3Max JKMBOTHBIX. IlepCHeKTHBHBIM HaNpaBICHUEM PAa3BUTHUS  MOJEKYJISIPHOTO
UMIPUHTHUHIA SIBJISIETCS  NPUMEHEHHE OEJIKOBBIX MOJIEKYJ BMECTO OpraHMYeCKHX
MOHOMEPOB — MOJy4YeHHUE UMIPUHTUPOBAHHBIX O6enkoB (MB).

[ToryueHne UMMIOPUHTUPOBAHHBIX MAaTepuUajoB TpedyeT BbIOOpa HEoOXOaUMOM
CTPYKTYpbI MOJIeKYJ 1abnoHa. Vcrnonbp3oBaHUe IENIEBOr0 BEIIECTBA B KaueCcTBE I1a0JIOHOB
COMNPSIKEHO C OIpPENEICHHBIMU CIOKHOCTSMM, CBSI3aHHBIMU C BBICOKOH TOKCHYHOCTBIO,
CJIOKHOCTBIO WM3BJICUYECHUS U OTPAHUYEHHOM IOCTYIMHOCTBIO KOMMEpPYECKUX Ipenaparos. B
CBSA3M C ATHM, Oosiee nenecoodpaszHo, npu noiaydenun Kb, ucnonb3oBanue (QUKTHUBHBIX
1a0JIOHOB — COEAMHEHUI C COMOCTaBMMOM NpPOCTPaHCTBEHHOW CTPYKTypoil. B ciyuae
MukpouuctuHa—LR B kauecTBe PUKTHUBHBIX I1a0JIOHOB MOXET BBICTYNATh aMUHOKHCIOTHBIN
ADDA-¢pparmMenT u BapuabenbHble aMUHOKUCIOTHI — L-aprunun u L-seinun [2, 3].
[Tpumenenne ADDA-dparmeHToB 1o3BoIsIeT JOCTHYD CIEIU(PUIHOCTH KO BCEM COETUHEHUSIM
Kjlacca MMKpPOIIMCTUHOB, B TOXE€ BpeMs BapuaOeibHble aMHUHOKHUCIOTHI MOTYT OBITh
MCIIOJIb30BaHbI JUIsl MOBbIIIEHUs cenekTuBHOCcTH Ub.

B pabote onucano nonyuyenue b, cnennduyHbx K aMMHOKUCIIOTaM — L-apruHuny u
L—nelinuny, sBistomuxcsi BapuaOeabHbIMU (pparMeHTaMu B CTPYKType MHUKpouuctuHa—LR.
[Tomy4ensl GMOHEOpraHMUeCKue COPOESHTHI, MTO3BOJISAIONINE U3BIeKaTh L-aprunun n L-neinun
U3 MOJIENBHBIX PAcTBOPOB. BBIOOp aMHUHOKHCIOT TNPOBEIEH Ha OCHOBE pe3yJIbTaTOB
KOMITHIOTEPHOTO MOJICTMPOBAHUS B3aUMOJICHCTBUS MUKpoIcTHHA—LR co cTpykTypoit 6enka
npu pH 3. TlonydeHHble pe3ynbTaThl OTKPHIBAIOT BO3MOXKHOCTh YHPOILEHHS M CHUKECHHUS
cebecronmoctu nonyudenus Wb, cneunduunpix k Mukpounctuny—LR, a Taxxke pacmupeHus
00J1aCTH UX IPUMEHEHUS B CUCTEMaxX JUIs aHaJIN3a aHAJIUTOB JAHHOTO pAja.

bnazooaprocmu: Paboma evinonnena npu ¢hunancosou noooepixcke PHD (npoexm
24-73-00250).

Jlureparypa
1. Silvestro 1. et al. molecularly imprinted polymers based on chitosan for 2, 4-
dichlorophenoxyacetic acid removal // Int. J. of Mol. Sci. 2022. Vol. 23. Ne. 21.
2. Qi Z. et al. Selective fluorometric determination of microcystin-LR using a segment template
molecularly imprinted by polymer-capped carbon quantum dots // Microchem. J. 2021. Vol.
161.
3. Zhao R. et al. Reaction mechanism and detecting properties of a novel molecularly imprinted
electrochemical sensor for microcystin based on three-dimensional AUNPs@ MWCNTs/GQDs
/I Water Sci. & Technol. 2023. Vol. 88. Ne. 3. P. 572-585.
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HNCCIEJOBAHUE MUPTA JINMOHHOI'O KAK IOTEHIHUAJIBHOTI'O CbIPbSI
JJIS HPUT'OTOBJIEHUSA HAIIUTKOB
Ilywkape I A., IInamonos U.A., Ilasnosa JI.B.
Camapcruii HayUoOHAILHBILL UCCTE008AMENbCKULL YHUBEpCUment,
Ecmecmeennonayunvii uncmumym, xumuyeckuti gpaxynomem, Camapa, Poccus
E-mail: pushkarevga@gmail.com

Mupt aumonnsiii (Backhousia Citriodora) sisistercst Manou3ydeHHbIM pacTeHueM. J{ist
U3y4YCHHUsSI COCTaBa apoMmara MHPTa JMMOHHOTO MPOBEJICH aHaJIM3 Ta30BOro 3kcrpakra [1]
U3MEJIbYCHHBIX JINCThEB. Takke MPOBOAMIIACH SKCTPAKIUSA BOAOH, BOJIHO-ITAHOJIBHOW CMECHIO
[2] u B ycnoBusix, mpubmmkeHHbix Kk ycioBusim JKKT. HccienoBanue npoBOIMIIOCH €
UCIOJIb30BAaHUEM  METOJa Ta3oBOW  Xpomarorpa¢guu C  Macc-CIEKTPOMETPUUYECKUM
oOHapyxenuem (I'’X-MC). KoMIoHEHTbI BOJHOIO 3KCTpaKTa ObUIM HEPEeIKCTparvupoBaHbI
ITUJIAIIETATOM, 3aTEM IMOJTYyYCHHBIN 3KCcTpakT Obul AepuBaruzupoBad BCTDA [3] u BBoamics
B XxpoMarorpad.

Bbu1o omnpeneneHo, 4To MUPT JUMOHHBIA COAEPKUT 29 apoMaTHUECKUX COEAMHEHU,
npeo0ajaloMy  U30MEepaMH  IHUTpais. B ra3oBoM OKCTpakTe TakkKe INPUCYTCTBYIOT
MeJIOHANb, TepaHuo, po3edypan, 6opHeo, GpypaH, nuc-onumet, D-norrudoneH, u BepOeHoI.
AHaJn3 BOJHOTO 9KCTPAKTa 0OHAPYKIJI JTMHAIIOO0JI, TEPAHUOJI, U IUTPOHEILIOIN — IIPOU3BOHBIE
UTpasisd, o0eCcleYnBalOIUe CXOJHbIE apOMAaTUUYECKHUE XAapPAKTEPUCTUKU C CYXMMHU CBIPHEM.
BopaHble SKCTpakThl B 3HAYUTENBHON CTENEHM IOBTOPSIOT JPYT Jpyra, HO OJKCTPaKT,
HOJIyYEHHBIH IPU KUIIEHUH, COAECPIKUT OOJIbLIE alKaHOB, a TaKKe L.-MEeTHOHUH, SUUKATEXUH U
JUTHOTEPWIOBBIH cnupT. CyOKpHTHYECKHE OSKCTPAKTBHl PACIIMPSIIOT CHEKTP HaIEeHHBIX
BemiecTB. Tak B akcTpakrte, noiaydeHHoM rpu 110°C, 6bu1a 0OHapysxeHa pyMapoBasi KUCIIOTa,
JTyUEHUH-2, 2-()eHUICEPHH, a B OKCTpaKTe, mosydeHHoM npH 130°C — pe3opiinH, o-TepIHHEH,
JU3UH. AHAJIN3 CIMPTOBOTO SKCTpaKTa MOKa3all mpeoliajaHue pa3IMyHbIX CaxapoB: INIFOKO3bI,
D-¢dpyxTo3s1, D-pr6035l, rtokodypaHo3bl, a TAKKe )KUPHBIX KUCIOT, TAKMX KaK a3elanHoBast
U TeKCAaKO3aHOBasl, B COCTaBe MHUPTA JUMOHHOTO. Taxxe oOHapy»KeHbl JyneHoH, ¢uron, L-
NpOJIMH, [-aMepHH, B-CHTOCTHPOI, O-TOKO(EpOoJ, KOTOphIe NMPU MPUTOTOBICHHH HAIHTKA
BO3MOXHO TIEpeXOJAT B BOJHBIM O3KCTPAKT B CIEJOBBIX KoJM4ecTBax. AHamu3 mpoo,
MIOJITOTOBJICHHBIX B YCIOBUSX cpenbl BHYTpH opraHoB JKKT, moBTopui npeapayye aHaIn3bl,
HO TaK)ke 0OHapy>KUJI alleTOYKCYCHYIO KUCIIOTY, aKOHUTOBYIO KUCIIOTY U Tpeo3y. Kpome Toro,
B KHCJIOM cpeie JKelyJdka MPOUCXOIUT TUIPOJIM3 CIOXKHBIX 3(QHpPOB, BBICBOOOKIAIOTCS
MHOT'0QTOMHBIE CIIUPTHI U KAPOOHOBBIE KUCIIOTHI.

Ha ocHOBaHMM yCTaHOBIEHHOI'O KOMIIOHEHTHOI'O COCTaBa, MOXKHO MPEANOJI0KHUTh, YTO
MUPT JIAMOHHBIA 00Ja/aeT aHTHUCENTUYCCKUMH, MPOTUBOBHPYCHBIMHU, OaKTEPHUIIUIHBIMH,
QHTUMUKOTHYECKUMH CBOMCTBAMH, CEaTUBHBIM M OTXApKUBAIOIIMM JICHCTBUEM U SIBISETCS
OTJIMYHBIM CBHIPBEM B TPUTOTOBIICHWH HAMUTKOB, BKYCO-apOMAaTHYECKUX JT00AaBOK W,
BO3MOYHO, MOJKET CTaTh XOPOIIeH 100aBKOM K MPOAYKTaM (PyHKIIMOHAIBHOTO MUTAHHUS.

Jlureparypa
1. Masnosa JI.B., Ilmatonos W.A., ApxumoB B.I'., Kypkun B.A., Pomrynkuna W.IO.
["azoxpomaTorpaduueckuii ananu3 pomamky antedyHoit (Chamomilla recutita R.) / Ananutuka
U KoHTpoub. 2013, 1.17, Ne 1, ¢. 66 — 75.
2. TocynapcrBennass @apmakones CCCP. - 11-e uzganne / M3 CCCP. - Bpm. 2: O0mme
MeToJIbl aHanu3a. JlekapcTBeHHOE pacTuTenbHoe chipbe // M.: Menununa, 1990, 400 c.
3. Bepaukosckas H.A. Xpomarorpaduueckoe ompenencHue (EHONBHBIX COCIUHCHHH H
(1aBOHOMIOB B JIEKAPCTBEHHBIX pacTeHHsX. ABTroped. muc. ... kana.xum.Hayk: 02.00.02 /
Bepuukosckas Haranest Auapeesna. // Kpacuomap, 2011, 23 c.
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ONMPEJAEJEHMUME CJEJOBBIX KOJINYECTB 'AJIOTEHOPITAHUYECKHUX
COEJUHEHUM B OFBEKTAX OKPYKAIOIIEN CPEJIbI
Paéboe K.E., Ilnamonoe U.A., Konecnuuenko U.H., U.M. Myxanoea
Camapcxuil HayuonanvHwblll ucciedosamenvckutl yuusepcumem umenu C.I11. Koponesa,
E-mail: vector1003@mail.ru

VcTOYHUKM TNOCTYIUIEHUS JIETYy4uX TrajoreHoprannyeckux coenuHenuit (JIN'OC) B
00BEKTax OKPYKAIOIIeH Cpe/Ibl Yalle BCEro UMEET aHTPOIIOTEHHBIN XapaKkTep: TOIJIMBO, ChIpast
He(Th U pa3paboTKa HEPTIHBIX MECTOPOKICHUI, METO/IbI XJIOPHPOBAHHUS B CUCTEMaX OYHCTKU
U BOJOIMOATOTOBKH, CTOYHBIE BOJIbl. BBICOKHII ypOBEHb COIEp)KaHUS T'aJOT€HOPraHUYECKUX
npuMecei B HepTU MOKET MPUBOIUTH K MOCTYIUICHUIO UX B OKPYKAIOIIYIO Cpeay, IPUIHHSS
yiiepd SKOJOTMH U 370POBbIO UEIOBEKAa, W SBISIICH MCTOUYHUKOM 3arps3HEHUs IOYB U
rpyHTOBBIX BoJ. Hanbonee nepcreKTUBHBIM METOI0M KOJMYECTBEHHOI'O aHAIM3a Ha JTAaHHBIN
MOMEHT BBICTYyIaeT ra3zopas XxpomaTtorpadus ¢ uyBcrButenbHocThio K JITOC menee 0,1 ppm
[1], mst MOBBIIEHUS TOYHOCTH KOTOPOTO HEOOXOJMMO HAIMYME CTaHIAPTHBIX 00pa3IoB,
COOTBETCTBYIOIIUX MAaTpPHIIE MPOObI, MO3BOJAIOIIUX MPOBOAUTH KATUOPOBKY B IIUPOKOM
nuarasone (0T npenena nerekrupoBanus 10 HopM [1/1K).

Llenbto HacTosAmEel paboThl OblIa pa3paboTKa yCTPOWCTB M METOAMYECKHUX IMPHEMOB
KOJIMYECTBEHHOTO ra3zoxpomarorpaduueckoro ompenenenuii JINOC, Bximoyas MmoiydyeHHe
IpagyupOBOYHBIX I'a30BbIX U kuaAkux cMmeceil JI'OC u npoOonoaAroToBky.

Pa3pabotan cioco0 mosyueHus ra3oBbIX CMECEH, CoAepKaIMX U3BECTHOE KOJIMUYECTBO
JIIOC ¢ wucnonp3oBaHUEM XpoMaTo-aecopOounoHHbIX cucreM (XC) B cranzapTHOM
UCIOJHEHUM U WHBEKLUHUOHHBIX MHUKpPOCHCTEMAaX. YCTAHOBJIEHO, 4YTO CTa0MJIBHOCTh
(KBa3MIOCTOSIHCTBO) ra30BbIX cMecel, coaepxkamux JII'OC Bappupyetcs ot 5 1o 30 yacoB st
npotouHbix XJIC u 3-6 auckpeTHbix BBOJOB st MUKpo-X/IC. /lnamna3oH KOHIIEHTpalUid OT
npejena 1eTEKTUPOBAHUS 10 TPAHULBI UyBCTBUTEIBHOCTH IETEKTOPA (AETEKTOP JIEKTPOHHOTO
3axBara). BpIsBIEHO, YTO AJIs CHMKEHUS 00IIel cyMMapHON HEONpPEAeI€HHOCTH TPOLEAYPbI
IpagyMpOBKU IIar IOJDKEH cocTaBiATh 20 % g KaKOOro KyCOYHO-JIMHEHHOIO ydacTKa
rpagyupoOBOYHON (PYHKIINH.

Jluteparypa
1. HoBukoB E. A. Omnpenenenue xjiopa B Heptu. O030p aHAIUTHYECKUX METONOB // Mup
HepTenpoayktos. 2019. Ne. 7. C. 39-50.
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KOPEJLISIIIMOHHASI OBPABOTKA JIAHHBIX B MYJIbTUILIEKCHOM
XPOMATOI'PA®UN
Caiigpynun M.JK., Caiigpynaun P.T.
Camapckuil 20cy0apcmeer bl MeXHUYeCKUll YyHusepcument,
Poccus, 443100, 2. Camapa, yn. Monooozsapoeiickas, 244
E-mail: ims@smagtu.ru

[lpn xpomatorpaduyeckux HCCIEIOBAaHUAX 0co00e BHHMAHHME CIEIyeT YICNATh
BOIIPOCAM YIIyYIICHHUS KayecTBa HCXOJHOW XPOMATOIPaMMBbl, TOBBILIICHUIO IIPU €€ MOTy4YeHUH
OTHOUICHUS] CUTHAJ/IIYM, MOCKOJIBKY MMEHHO 3TO ONpENeNIseT JAOCTOBEPHOCTh aHAM3a U
TOYHOCTh KOHEUHBIX pe3ynbTaToB. OCOOCHHO 3TO Ba)KHO, KOTJIa M3MEPEHUs! MPOBOJATCS Ha
npezene oOHapyXeHHust Xxpomarorpada.

B oT10il cBSi3M mpencTaBnsieTCs TEPCIEKTHBHBIM HCIIOJIB30BaHUE MYJIBTUIUIEKCHOM
xpoMarorpaduu, OCHOBAaHHOM Ha MHOTOKPaTHOM BBOJE€ IMpod C  TOCHexyromen
MaTeMaTH4ecKol  o0pabOTKOM  BBIXOAHOrO  curHaima  xpomarorpaga. OOpaboTka
XpoMaTorpau4ecKux JaHHBIX SKBUBAJICHTHA aITOPUTMY METOJa HAUMEHBUIMX KBaJpaToOB U
CBSi3aHA C BBIUMCIICHUEM OIICHOK AaBTOKOPPEISAIMOHHOW (YHKIMH BXOJHOTO CHUTHANa H
B3aUMHO-KOPPEJSIIUOHHON (DYHKIIMH BXOIHOTO M BBIXOJHOTO MYJIBTUILIEKCHOTO CHTHAJIA.

Pa3paboTan anropuT™ moiaydeHHs OLUEHOK YCPETHEHHON Ha MHOXECTBE BBOJOB MPOOBI
XpOMAaTOTPaMMBbl, YYHTBHIBAIOIIMN BUJ BXOJHOW IOCIEIOBAaTEILHOCTH BBOJOB IPOO,
KOHEYHOCTh KaK JJTMHBI TIOCJICA0BATEIIbHOCTH, TaK U BPEMEHHU YCPEIHEHUS. AITOPUTM MOXKET
OBbITH MOAM(DUIIMPOBAH JJISl BEIYMCIICHUS YCPETHEHHOW MU PepeHINaTBHON XpOMaTOrpaMMBbl,
KOTJa MHTEpPECyeT pasiiuue KOMIIOHEHTHOTO COCTaBa JIByX 0Opas3loB (Hampumep,
UCCIIEYEMOr0 U 3TAJIOHHOTO).

Jns  ¢GopmupoBaHUST  BXOJHBIX  CHUTHAJIOB  HCIOJB3YETCS  IICEBAOCITydYaitHas
nocienosarenbHocTh Jlexxanapa ¢ asnementamMu 0 m 1: 1 — o3Havaer BBOJ mpoObl, 0 —
OTCYTCTBHME BBOJAa B JAHHBII MOMEHT BpeMeHH. lIpeayiokeHsl HOBBIE BapHaHTHI
HOCIIeI0BATEIFHOCTH BBOJA P00 Ui (GOPMHUPOBAHUS MYJIBTHILICKCHBIX XpoMaTorpamm [1],
KOTOPBIE MO3BOJISIIOT YIPOCTUTH AITOPUTM BBIYUCICHHS U OOECHEYNUTh BBHICOKYIO TOYHOCTH
OLIEHOK YCPEIHEHHOW XpOMaTOrpaMMbl (JIOCTUTAETCs JECATHKpaTHOe M OoJjiee MOJaBJICHUE
MTOMEXH).

Jis  TOATBEpXKICHHMS TEOPETUYECKUX  pe3yJbTaTOB  IOJIYYEHHUS  YCPEAHEHHBIX
XpOMAaTorpaMM MPOU3BEICHO HWMHUTALMOHHOE MOJCIHPOBaHNE pPabOTHl TOPTATUBHOTO
ra3oBOro xpomarorpada ¢ aBTOMaTH4eCKIUM ITPOOOOTOOPHUKOM.

Metoauka MpoBeeHNs UMUTALMOHHOTO SKCIIEPUMEHTA 3aKIII0YAeTCsl B TEHEPUPOBAHUH
BXOJIHBIX TTOCIIEZIOBATEILHOCTEH BBO/Ia P00, TEHEPUPOBAHUH XPOMATOTPpahUIecKOro CUTHAaIa
OpY MHOTOKPAaTHOM BBOJE MPOO C HAIOXKEHHOW IOMEXOW, BBIYUCICHHUU YCPEIHEHHOU
XPOMATOrpaMMBI U €€ COIOCTABIIEHUE € 33JJTaHHOM XpOMaTOrpaMMOi.

PesynbraThl MOAENUpOBaHMUS MOATBEPAWIN 3PPEKTUBHOCTh aITOPUTMA OLIEHUBAHUS
YCPETHEHHOH  XpOMAaTOrpaMMbl,  KOTOPBIM  IO3BOJIIET  3HAYUTENFHO  YMEHBIIUTH
BBICOKOYACTOTHYIO TOMEXY XpOMaTOrpau4eckoro CUrHalia, MOHU3UTh Mpejie 0OHapyKEeHus
KOMITOHEHTOB aHAJIM3UPYEMOM MTPOOBI M MOBBICUTH JHAIIA30H U3MEPSIEeMbIX KOHIICHTPAITHA.

Jluteparypa
1. Caitpynun M. XK. MoaenupoBanue rceBaociaydaiiHeIX mocieaoBarenbHocTelt Jlexxanapa ¢
acuMMeTpu4HbIM andaButoM / Matepuansl XI| Bcepoccuiickolt HaydHOH KoH(pepeHIuu c
MEXTyHApOAHBIM ydacTHeM «MaTteMaTndeckoe MOACINPOBAHNE U KpaeBble 3a1adm». Tom 2. —
Camapa: CamI'TV, 2024. c. 104-106.
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HCITIOJIb30BAHUE YBTEKTUYECKHUX PACTBOPUTEJIEN ITPU AHAJIU3E
MATPUYHOI'O D®DPEKTA
Camycesa A.I., bouko T.H., Muxeee E.B., Illuwog A.10O.
Canxm-Ilemepoypeckuii ecocyoapcmeennuiii ynusepcumem, 2. Cankm-Ilemepoype, Poccus,
Hab. Ynueepcumemckas, 26
E-mail: anna.samuseva000@gmail.com

JlekapcTBeHHbIE pPACTEHUS WIPAIOT KIIOYEBYI0 pPOJb B COBPEMEHHOW MEIUIIMHE,
MOCKOJIbKY ~ HM3BJEKaeMble W3 HHUX  BeIIeCTBAa  00JajalOT  IIMPOKUM  CIIEKTPOM
(bapMaKkoIOTHYECKMX  CBOWCTB, TaKMX KaK IPOTUBOOIYXOJEBOE, AaHTUMHUKPOOHOE,
AHTUOKCHJIAHTHOE, MPOTUBOBOCIAIUTEILHOE, 00e300MMBaroiee, aHTHANAOCTHYECKOE U
TUIMOTEH3UBHOE  JCWCTBHE. DOKCTPaKThl PAacTeHUH, coaepkamme (QUTOXMMHUYECKUE
KOMIIOHEHTbI, UCIIOJIb3YIOTCS KaK B TPAAULIMOHHON, TaK U B COBPEMEHHON MEIULIMHE.

@D1aBOHOUIBI SIBISIOTCS BOJOPACTBOPUMBIMHU aHTHOKCHJIAHTAMH, KOTOPBIE 3aIUIIAI0T
KJIETKU OT OKUCIIUTEIbHOTO MOBPEXKACHUS U 00J1aJal0T BHIPAKEHHBIMU IIPOTHUBOOITYX0JIEBBIMU
cBoiicTBamu. ['mmeposun, pyTUH, KBEpLUETUH MU KeMmmdepod U 1p. o0JanaioT BBICOKOM
OMOJIOTMYECKOI aKTUBHOCTBIO U COJICPIKATCSI BO MHOTHX pacTeHusx [4].

B kauectBe 00BEKTOB HCCIEOBAHUS OBLIM BBHIOpAHBI CIEAYIOIIUE JIEKAPCTBEHHBIE
pacteHusi: KopeHb MapeHbl KpacwiabHOW (Rubia tinctorum L.), naGasHuk OOBIKHOBEHHBIN
(Filipendula vulgaris), xopens nomyxa OGosbioro (Arctium lappa L.), ucmanackuii Mox
(Cetraria islandica). Otm pacrenus Obutd OTOOpaHbl Onaromapss uxX Ooraromy
(UTOXUMHUYECKOMY COCTAaBY U IIUPOKOMY CIHEKTPY (apMaKOJIOTHYECKOW aKTUBHOCTHU, UYTO
JIeNIaeT UX 0COOCHHO MHTEPECHBIMH Il (PUTOXMMUIECKUX HCCIICJOBAHUH.

JUis  fetanbHOTO MCCENOBaHUS BIMSHMUS TPHPOJBI  pacTBOpUTENEH M YCIOBH
u3BJIeYeHUs Ha 3(P(PEKTUBHOCTH SKCTPAKLIUU (hIaBOHOMIOB U3 TpaB ObLI UCIIOJIB30BAH METOJ]
BOXX-Y®. lns KOIMYECTBEHHOIO ONpeAeTeHUs KOHLEHTpaluii u3BinedeHHblx BAB Obutn
MOCTPOEHBI I'PAJMPOBOYHBIE 3aBUCUMOCTH C UCIOIb30BAaHUE CTAHIAPTHBIX PACTBOPOB BELLIECTB
B MeTaHoJe (PyTHH, KBEPLIETHH, JTIOTEOHMH, UKATEXHH, allUT€HUH, KeMII(hepoJ1, TeCIIepUInH).
Jns ananusa 10 r pacTUTENBHOTO ChIPbs U3MENbYalld, TIIATEIbHO MepeMeIINBalIi, TOMEIIATN
50 mMr mpoObl B CTEKJSHHBIA cOCyH, JOOABISAIM 2 MJ COOTBETCTBYIOILEIO JKCTpareHra u
noMmemanu (pIakoHbl B yJIbTPAa3BYKOBYIO BaHHY. DKCTPAKIUIO MPOBOAMIN MPU Pa3IUUHBIX
temneparypax or 20°C u 60°C B Teyenne 30 MHUHYT COOTBETCTBEHHO. 3aT€M JKCTPAKThHI
GuIbTpOBAIM B Ciyyae TPaJWLMOHHBIX PAcTBOpPUTENEH M IEHTpU(YTUpPOBaIU B CIyyae
ucnonb3oBanuss ['OP. Beuta mpoBeneHa nepeIdKCTPaKLMOHHAS M IOCIEIKCTPAKLIMOHHAS
no6aBka (JIaBOHOUIOB B PACTUTEIbHBIE SKCTPAKTHI HA OCHOBE TPAJAULIMOHHOTO PACTBOPUTEIIS
(MeraHoN1) M TIyOOKMX SBTEKTHUYECKHMX PpACTBOpPUTENEH (XONHMH XJIOPUJ C KHUCIOTaMH,
aMHJIaMH, COUPTaMH U caxapamu).

HccnenoBana ycToM4MBOCTH (PIIaBOHOUJIOB TMpPHU  YJIBTPA3BYKOBOM BO3JECUCTBUU B
IBTEKTHMUYECKUX PACTBOPUTEINISAX M IPEACTABICHHBIX PACTCHUSAX. Y CTAHOBJIEHO MaTPUYHOE
BJIUSHUE JIEKAPCTBEHHBIX pACTEHWH Ha OKCTpakuuioo (iaaBoHOuAOB.  OnpeeneHbl
ONTUMAJIbHBIE YCIIOBUS SKCTPAKIUK (DJIABOHOMIOB B COOTBETCTBUH C IPUHIUIIAMU «3EJICHOIN
XUMUH.

Paboma evinonnena npu noooepacke CII0I'Y, wiugp npoexma 115679504.
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ONPEJEJIEHUE YCTOHMUYNBOCTHU AHAJINTA B TJTYBOKHX
IBTEKTUYECKUX PACTBOPUTEJIAX
Ceapnux I'.B., bouxo T.H., Illuwoe A.10O.
Canxm-Ilemepoypeckuii ecocyoapcmeennwiii ynusepcumem, 2. Cauxkm-Ilemepoype, Poccus,
Hab. Ynueepcumemckas, 26
E-mail: gavriil.svarnik@mail.ru

TpaguuoHHbIE METOMAbI, HCIONb3yeMble AJISi AKCTPAKIMU OMOAKTUBHBIX COEIMHEHUI
(T.e. Manepauus, OTBap M HAcTaUBaHME), UMEIOT HEJOCTAaTKU BCIEJICTBUE JUIMTEIbHBIX
NEPUOJOB SKCTPAKLUUHU, TPYAOEMKOCTH M OOJBIIOrO MOTpediieHus pacTtBoputeneil. B
HACTOSAIIEE BPEMS HCIIONIB3YIOT YJIBTPa3BYKOBYHO SKCTPAaKLHMIO, MOCKOJIbKY OHa IO3BOJIET
MOBBICUTH 3P(HEKTUBHOCTD IKCTPAKIIMKM OMOJIOTHYECKH aKTHBHBIX BemecTB (BAB).

[lomudeHonbHbIE COCIMHEHUST HMMEIOT AHTUOKCHJIAHTHBIC, AHTHKAHLEPOTEHHBIC H
aHTUMYyTareHHble J(QQEeKThl, YTO JellaeT UX BAKHBIMH KOMIIOHEHTAMH ISl JICYCHUS
BOCTIAJIMTENIBHBIX 3a00JIeBaHMiA W TMPOPHIAKTUKA HEUPOJETCHEPATUBHBIX PACCTPOHCTB.
W3BecTHO, 4TO MONU(EHONBI MONOKUTEIBHO BIMAIOT Ha 30POBBE YENOBEKa, OCOOCHHO B
OTHOIIECHUH NPOPHIAKTUKN XPOHHUECKUX U CEPIIEYHO-COCYAUCTHIX 3a00yeBaHmii. B cBsi3u ¢
9TUM HCCIEAOBAaHUE YCIOBHUI 3KCTPAKIMU MOJU(EHOIBHBIX COEIMHEHUN C HCIOJIb30BaHHE
'SP npexncrasinser 0obLIoN HHTEPEC A1 (apMalleBTUYECKON U MUIIEBONW IPOMBILIUIEHHOCTH.
B pabote BbIMONHEHO HccienoBaHuE BIUsHUA ycnoBud u tuna ['OP (Ha ocHOBe XonnHa
XJIOpUAA C MOYEBUHOMW, ITHUJICHIJIMKOJIEM, HPONMJICHIJIUKOIEM, TIUIEPHUHOM, (PPYKTO30M,
MOJIOYHOM, MaJOHOBOM H s010uHOM kuciotamMmu u 20 macc.% BOJBI) Ha DKCTPAKIIHUIO
nonudeHonoB (rajuioBas KMCIOTa, M-KyMapoBasi KHCJIOTA, BAaHWJIMH, BAHHJIMHOBAs KHCIIOTA,
GbepynoBas KUCIIOTa, MUPULIETHH, KOpeiHas KUCI0Ta, KATEXUH, CHHAITMHOBAs KUCIIOTAa) IPH UX
yIBTPa3BYKOBOM Bo3nelicTBuM npu temreparypax 30, 50 u 70°C B teuenue 10, 30 u 50 mun ¢
UCIIOJIb30BAHUEM MAaTEMAaTHYECKOTO MOJEIMPOBAHUS IIOJYUYEHHBIX JKCIEPUMEHTAIbHBIX
JaHHBIX. [IpOBeIeHO CpaBHEHHE PE3YJIbTATOB C TPAIUIIMOHHBIM PACTBOPHUTENEM (METaHO)
meronamu BOXKX-Y® u cnextpoporomerpun (Mmeron ®onnna-Hokanrey).

YcTaHOBIIEHBI ONTUMAJIBHBIE YCIIOBUS 3KCTPAKLIUK oMM EHO0JIOB U3 TpaBkl oBca (Avena
sativa L.) B I'DP Ha OCHOBe XOJNMHA XJIOpUAa W OTHICHIIHMKOIS C HCIOJIB30BaHHEM
MaTeMaTH4ecKoro Moaenuposanus — 43°C B Teuenue 27 muH (puc. 1).

Pucynoxk 1. I'paduixk moBEpXHOCTH OTKJIMKA ONTHYECKOM MIIOTHOCTH OT BPEMEHU U
TEeMIIEPaTYPBI.
Pa6ota Bemonnena mpu noanepxkke CIIOIY, mmdp mpoexra 115679504,
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KOJINYECTBEHHOE ONIPEJAEJIEHUE NIEPO®TOPOPIAHUYECKHUX
COEJUHEHUWM B TKAHAX TMAPOBMOHTOB METOJI0M B2KX-MC/MC
Copokun A.B., /Keoynoe A.E.

Bcepoccuiickuii cocyoapemeennviii Llenmp kauecmea u cmanoapmusayuu 1eKapCmeeHHbIX
cpeocms 015 Hcusomuwix u kopmoe (PI'BY « BTHKH»), Mockesa, Poccus
E-mail: alex_sorokin@list.ru

[Tepdropoprannueckue coenuaerus (IIPOC) — oprannyeckue coeAMHEHUS, B KOTOPBIX
BCE aTOMBI BOJIOPO/Ia, COEIMHEHHBIE C YTIIEPOIOM, 3aMeIleHbl Ha aTOMBI (Topa. OHM BXOJAT B
COCTaB CPEACTB MOKAPOTYILIEHUS, UCIIOJIB3YIOTCS U MOJydaloTcs B MPOLIECCE MPOU3BOJICTBA
TE(IIOHOBBIX TOKPHITUH M cxoxkux mnoaumepoB. [IPOC o6magaroT yCTOHYMBOCTBIO K
ruaponusy, Goronusy, OMoaerpagaliid U TEPMOCTOUKOCTHIO, YTO B COYETAHHH C LIUPOKOI
00J1aCThIO0 MPUMEHEHHS MPUBEIH K TOMY, YTO MX OCTAaTKH OOHapyKMBAIOTCS TTOBCEMECTHO.
Ob6nanas ruapodunbHbiMu cBoiicTBamMu, [IOOC cnocoOHBI HAKaIIMBATHCS B MBIIICYHBIX
TKaHSX, Jejlasg FuApoOMOHTOB MHJMKATOpaMu 3arpsi3HeHus Bojoéma. Jliis aHanu3a Takoro
o0BbeKTa  HCCICIOBaHMs, aBTOpPoM, pa3paborana wmeromamka (PP.1.31.2019.33379),
paccuMTaHHass Ha  UCHOJb30BAaHUE  KBAJPYHOJbHO-BPEMAINPOJIETHOW  XpoMmaTo-Macc-
cnektpoMerpun. Ilocne HEOTHOKpAaTHBIX OOBMHEHHWH B OTHOIICHWH KaHLEPOTEHHOCTH
nepdropokranoBoit kucioTel (PFOA), mpouzsoacteo nepenwio ¢ 2009 r Ha HOBBINA XUMHUKAT —
GenX (CAS 13252-10-6). Cornacuo moknaay ArencTsa o oxpane Okpyskatoriei cpebt (2018
r, CHIA), wuMerorca yOeauTeNbHbIE JI0KA3aTEIbCTBA KAHIEPOI€HHOIO IMOTEHIMala
NEepOPaTLHOTO BO3JEHCTBUS XxuMHUUeckux BemecTB GenX Ha moaei. C yuyeToM MOCIEIHUX
pexomenaanuii EC mo xonTpomo 3a ocratkamu [IOOC meroauka Oyner mepepaboTaHa Juist
aHanmu3a Ha Oosiee MPOCTBIX CPEeICTBAX U3MEPEHUS] — CUCTEMe TPOHHOIO KBAAPYIIOJs; TaKXKe
Oynmer mepepaboTaHa u cxema MpoOOMOAroToBKU. Ilpenmonaraercss CHU3UTH Tpeaent
KOJINYECTBEHHOTO OMNpPENENIEeHUsI U PACUIMPUTh CIIMCOK OOBEKTOB HCCIENOBaHMA, B T.4. Ha
MIOYBY U BOJY.
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Pucynox 1. [Tpumepsr Mmacc-xpomarorpamMmmbl cMecu ctanaapToB [IOOC, n3BiaedeHHBIX
U3 TKaHel ppI0, MoTyueHHbIe Ha Macc-criekTpomeTpe Shimadzu 8060 .
Jlureparypa
1. Sorokin A.V. et al. Development of extraction and cleanup approaches for PFASs analysis
in fish tissue by HPLC-MS/MS technique // IOP Conf. Ser.: Earth Environ. Sci. 2019. V. 263.
P. 012060.
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CTAHIAPTHBIE OBPA3IIbI COCTABA APOMATHYECKHX
YIVIEBOAOPOAOB U MHOT'OKOMIIOHEHTHOI'O PACTBOPA
APOMATHUYECKUX YIJIEBOAOPOJOB
C.B. Cnupun, A.1O. Muxeesa, A.H. Kpuinos
Q@I'VII «Bcepoccutickutl Hay4HO-UCCNe008AMENbCKULL UHCIMUmMym memponocuu um. /. 1.
Menoeneesa» («BHUUM um. JI.U. Menoeneesay), e. Canxm-Ilemepoype, Poccus
E-mail: s.v.spirin@vniim.ru

BTEX(anr.)/bTOK(pyc.) — 3T0 Tpymnmna JEeTyuyuX COEAMHEHHH, BKIIOYAIONIas B cels
OCH30J1, TOJYOJI, ATHIOEH30J U M-,0-,n-Kcwinoibl. Kommonentst BTEX BxoasT B cocraB
HEPTENPOAYKTOB, MPOMBIIUICHHBIX PAcTBOpUTENECH, TaKk K€ HPUCYTCTBYIOT B BBIOpOcax
MPOMBIIUICHHBIX NPEINPUATHA M aBTOTPAHCIOPTA. OTH COCIUHEHUS MPEACTaBISIOT
3HAQYMUTENIBHBIN PUCK ULl OKPYKAOLIEN CPElIbl U 310POBbs YEIOBEKA.

Oco0eHHO BaXKHBIM SIBJIIETCS MPOBEJACHUE MOHUTOPHUHTOBBIX M3MEPEHUHN COAEpIKAHUS
BTEX B atmochepHOM BO3/1yXe TOPOACKHX arjoMepariii ¥ Ha TEPPUTOPUU MTPOMBIIIICHHBIX
npennpusaTuif. Jns oTux ueneld pa3paboTaHO W AKTHBHO NPUMEHSETCS IMOPTAaTUBHOE
00opyI0BaHHE Ha OCHOBE METOJ]a ra30BOM xpomarorpaduu, B TOM YHUCIIE — B IMOJBHUKHBIX
naboparopusx. ITO MO3BOJSET MOIydYaTh JaHHbIE OBICTpPEEe W C MEHBIIUMHU 3aTpaTamu I10
CpaBHEHHIO C JTA0OPaTOPHBIMUA METOAMKAMH, TPEOYIOIIUMH TPEABAPUTEIHHOTO 0TOOpa MpoO.

Crangaptabie 00pasipsl (CO) UMEIOT KITI0YEBOE 3HAUCHUE B aHATTUTHUECKON XUMHH IS
KaTHOPOBKH/TPAAYUPOBKM TMPHOOPOB, BaUAAMN METOJAOB W 00ecHeueHHs TOYHOCTH
usmepenuil. [IpocnexuBaembie CO MO3BONSIIOT J1a0OpaTOpHUsM MOJIy4YaTh COIJIACOBaHHBIE,
COIIOCTaBUMBIE JIaHHBIE, YTO OCOOEHHO BAKHO JUIsI COOIOICHUSI HOPMAaTUBHBIX TPeOOBAaHUH,
KOHTPOJISI 3arPsI3HEHUS OKPY KAIOIIEH CPellbl U OLIEHKH PUCKOB JUIS 310POBBSI.

B cBsi3u ¢ BbIIIE CKa3aHHBIM CTAHOBHUTCSI OYEBUIHBIM HEOOXOIUMOCTh pazpadbotku CO
IUIsE  MeTpoyiorndeckoro obOecrneuenusi usmepenuss BTEX B armochepHom Bo3myxe,
IIPOMBIIIIEHHBIX BBIOpOCAX M MPOUYUX 00BbEKTaX KOHTPOJISL.

OKCHepuMEeHTaIbHbIE NCCIIEI0BAHNS BHIIOJIHEHBI HA 000PYJ0BaHUH, BXOASIIEM B COCTaB
['ocynapcTBEHHOrO MEPBUYHOIO ATAJOHA €IMHHUI[ MAacCOBOM (MOJSIPHOI) J10OJIM M MaccOBOM
(MOJISIpHOI) KOHIIEHTpAllUU OPraHMYECKUX KOMIIOHEHTOB B JKMJKUX U TBEP/bIX BEIIECTBaX U
Marepuaiax Ha OCHOBE JKUJKOCTHOM M ra30BOM XpOMaTO-Macc-CIIEKTPOMETPUH C U30TOIHBIM
pa3b6asnenueM u rpaBumerpun I'OT 208.

B pesynbrare nmpoBeeHHBIX UCCEA0BAHMMN OBLITH pa3paboTaHbl BOCEMb HOBBIX TUIIOB CO
coctaBa yucThix BemiecTB: Tomyon (['CO 12371-2023), stunbenszon (I'CO 12372-2023),
m-xcunon (I'CO 12368-2023), n-xcunon (I'CO 12370-2023), o-xcunon (I'CO 12369-2023)
kymod (I'CO 12542-2024), ncesnokymon (I'CO 12543-2024), me3utunen (I'CO 12367-2023).
Taxxke A ynoOcTBa NMPUMEHEHHs NpPU IPOBEACHUU PYTUHHOIO aHalu3a, OCOOEHHO ¢
MCIIOJIb30BaHMEM TOPTaTUBHOIrO 00OpyAOBaHuUs, pa3paboTanbl ABa HOBBIX THMa CO cocTaBa
MHOTOKOMIOHEHTHBIX pacTBopoB ['CO 12541-2024 (6JIOC) u I'CO 12540-2024 (9JIOC).
PactBop 6JIOC Bxitouaer B ceds 6a3zoBeiii Habop BTEX. B pactBop 9JI0C nomumo BTEX
no0aBieHbl KyMOJI, TICEBIOKYMOJ M ME3MTWJIEH KakK IMOTEHLHAJIbHO HE MEHee 3HauuMbIe
KOMITOHEHTBI KaK JUIsi TUTHEHWYECKOrO0 KOHTPOJS, TaK M MPU IPOBEACHUU SKOJIOTHYECKOTO
MOHMTOPHHTA.

[Tockonbky komnoHeHTel BTEX sBnstorcs npuMecHbIMH Apyr JUisl Apyra, ObLI
pa3paboTaH METOMOJIOTHYECKUH TOAXOA Yy4yeTa MAacCOBBIX KOHIIEHTPALUMH BCTPEUHBIX
npumeceir BTEX npu arrecranun CO MHOTOKOMIOHEHTHOTO pAacTBOpPA, U OLICHKH HUX
HEOIPENEICHHOCTH.

Pazpaboranusie CO merponorudecku mpociexuBarorcs k ['OT 208 u npeacraBieHsl B
®enepanbHOM nHDOpMaImoHHOM (BoHIe 1Mo obecnedeHuo equHcTBa n3Meperuit (PMDOEN).
CO koMMepUecKH TOCTYITHBI JIJIsl BCEX 3aMHTEPECOBAHHBIX JIULI.
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CTAHIAPTHBIE OBPA3IIbI COCTABA AJIKUWJIKAPBOHATOB "
MHOTI'OKOMITIOHEHTHOTI'O PACTBOPA AJIKNJIKAPBOHATOB.
C.B. Cnupun, A.U. Kpvinos, A.1O. Muxeesa, A.I'. Byoko
@I'VII «Bcepoccutickutl Hay4YHO-UCCAe008AMENbCKULL UHCMUmMym memponocuu um. /. Y.
Menoeneesa» (BHUUM um. /.. Menoeneesa), 2. Cankm-Ilemepoype, Poccus
E-mail: s.v.spirin@vniim.ru

Jlutuii-uonnsie akkymyssitopel (JIMA) Gosee 20 neT MCHONB3YIOTCS B MOPTATUBHOM
DIIEKTPOHUKE, OHJIEKTPOMOOWJIAX W JPYIHMX YCTpoicTBaX. B KadecTBe OpraHMYecKHX
pacTBOpUTENIEd IS AJNEKTPOJUTHBIX CHUCTEM IIMPOKOE NPUMEHEHHE HAILIM CMECH
ankuiakapOoHaTtoB. B HacTosiiee BpeMs BBIOOpD pacTBOpUTENEH Ui HCIOJNB30BAaHHS B
KOMMepuecKkux nepesapsibkaeMbix JIMA cokycupoBaH BOKPYT STHIEHKapOOHATa B COUETAHUU
C APYTUMH aJKWJIKapOOHaTaMH M 100AaBKaMHU COPACTBOPUTENICH C HU3KOH BS3KOCTBHIO IS
MOBBILICHHUS TPOBOAUMOCTH. B 3TO# CBs3M O4eBHAHA HEOOXOIUMOCTh KOHTPOJS KayecTBa
VCXOJIHBIX BEILIECTB U TOTOBOM IPOAYKIMH Ha NPeaIpUATUAX-u3roropureisax JIMA.

Kpome Toro, HeoOXoauMbl U MPOBOAATCA UCHBITaHUsA TOTOBBIX JIMA B pasnuyHbIx
9KCIUTYaTallMOHHBIX PEXHMMax (B TOM 4YMCIE - 3KCTPEMaJbHBIX C pa3pyllIEHUEM KopIlryca
AKKyMyJISITOpa) C I€JIbI0 YCTAaHOBUTH INTaTHbIE M O€30MacHble MapaMeTpbl pabOThI
obopynoBanus. B Takux wucneitanusx BHUMM um. .M. MenneneeBa HEOJHOKPATHO
MIPUHUMAJ YYaCTHE U ONpPEAEIIsT KAYECTBEHHbBINH U KOJIMYECTBEHHBIN COCTaB ra30BbIICICHU,
I7ie OCHOBHBIMH KOMIIOHEHTaMH OBLTH alTKWJIKapOOHATEHI.

[loMmuMo 3TOro, B HACTOSIIMMI MOMEHT JEUCTBYIOT HECKOJbKO HOPMAaTHBHBIX
JIOKYMEHTOB, PETJIAMEHTUPYIOIIUX U3MEPEHHE MacCOBBIX KOHILIEHTpALMH aJIKUIIKapOOHATOB B
BO3/yXxe pabouell 30HBI, I/le B KaueCTBE KaIMOPaHTOB MpeajaraeTcs MCIoJb30BaTh YHUCThIE
BEIIECTBA POCCUMCKOrO M 3apyOeKHOro MPOM3BOJACTBA, HUKAK METPOJIOTUYECKH HE
0XapaKTEPU30BaHHBIE.

[IpyHrMasi BO BHUMaHUE Ba)XHOCTh M aKTYaJIbHOCTb JAHHBIX M3MEPUTEIbHBIX 3a/ad,
O6but0  HeoOxoaumo pazpaboratb CO 1718 METPOJOTMYECKOro oOecleueHus H3MepeHHH
COJIep’KaHusl MATH NMPUOPUTETHBIX AIKWIKApOOHATOB B BO3JyXe pabouell 30HBI U APYTUX
BEPOSTHBIX 00BEKTaX KOHTPOJIS.

OKcIepUMEHTaNIbHbIE UCCIIE0BAaHNUS BBIIIOJIHEHBI HA 000PYJOBaHNH, BXO/SILEM B COCTAB
['ocynapcTBEHHOTO MEPBUYHOIO 3TAJOHA EAMHHUI[ MAcCOBOM (MOJIIpPHOM) MOJIM M MaccoBOM
(MOJISIpHOI) KOHLIEHTpALlMU OPraHUYECKUX KOMIIOHEHTOB B JKMJIKMX M TBEPJbIX BEILIECTBAX U
Marepuaax Ha OCHOBE JKUIKOCTHOM M ra30BOM XpOMAaTO-MacC-CIIEKTPOMETPUH C U30TOIHBIM
pa3basnenueM u rpaBumerpuu I'OT 208.

B pesynbrare 6b111 pa3paboTtansl U BHeceHbl B DenepanbHblii HHGOpMaMOHHBINA (POHT
no obecreuenuto eauHcTBa u3mepeHuid (OPMDOOEN) miecTh HOBBIX TUIOB CTaHJAPTHBIX
oOpa3ioB: CO cocraBa uyHcThIX BemiecTB aumetwiikapoonata (I'CO 12544-2024),
TUATHIKapOoHaTa (I'CO 12545-2024), ATHIMETUIIKapOOHATa (I'CO 12548-2024),
ATHIIEHKapOoHaTa (I'CO 12547-2024) MpornuieHKapOoHara (I'CO 12546-2024)
BOCTpeOOBaHHbIE MpHU U3roToBIeHUH U wucnbitanusax JIMA, a takke CO cocraa
MHOTOKOMIIOHEHTHOTO pacTBopa maTH ajkuwinkapoonatoB (I'CO 12745-2024), kotopsblit
NPEICTABIsSIET MPAKTUYECKUN HHTEpeC A pEIICHHs 3a4ad TMTHEHHMYECKOTO KOHTPOJIS M
HKOJIOTMYE€CKOr0 MOHUTOPHHTA.

Pazpaborannpie CO MeTposiorMdyeckd mpociexuBaoTcs K locymapcTBeHHOMY
nepsudyHOMY 3TajoHy ['DT 208, uro rapaHTHpPyeT TOYHOCTh U COMTOCTABUMOCTH MOJYy4aeMbIX
pe3yNbTaTOB M3MEPEHMIA, a TakXKe BBIMONHEHHE TpeboBaHuii denepanpHoro 3akoHa «O0
obecrieueHnn eaquHCTBa M3MepeHuin ®3-102.
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3EJIEHBIA METO/JI ONTPEJEJIEHUS AJPEHAJIMHA C ITPEJIBAPUTEJIbHBIM
BBIAEJIEHUEM B I''ITYBOKHUE DBTEKTUYECKHUE PACTBOPUTEJIN.
Cynmanoea A.A., Mewesa /I.A., Kpexosa ®@.M., Illuwoe A.I1O.
Canxm-Ilemepbypeckuii 20cy0apcmeenHbviil yHusepcumen,
Hncmumym xumuu, Cankm-Ilemepbype, Poccus

E-mail: st117520@student.spbu.ru

Karexonamunbl, oTHOCAIIUECS K Ipymne OMOTEHHBIX aMHUHOB, NMPEACTABISAIOT COOOM
OMONOTMYECKH AaKTHBHBIC BEIIECTBA, KOTOPHIE HWIPAIOT KIIOUEBYIO POJb B PETYISIIHH
NESTENIbHOCTH  CEPJICYHO-COCYAUCTOM, HEPBHOW M JHAOKPUHHOW CHCTEM M BBI3BIBAIOT
3HAUUTENBHBI MHTEpPEC B MeauInHe. VI3MEHEeHHe IHAOTCHHBIX YPOBHEH KaTEXOJIAMUHOB B
OpraHu3Me 4el0BeKa MPUBOAUT K HEBPOJIOTUYECKUM HAPYIICHUSAM U Psly 3a00JIeBaHUM, TAKUX
Kak Oosie3Hb AupureiiMepa u Oone3nb [lapkuHcoHa, a Takke K HEUPOIHIOKPUHHBIM
KaT€XOJaAMHUHIPOAYIUPYIOUIUM  OMyXOlsiM  —  (EOXpOMOLIMTOME,  MaparaHriuoMe,
KapIMHOMHBIM OIyXOJIIM U HeilpoOmactome. OJHAKO JAMArHOCTHKA HEHPOIHIOKPUHHBIX
OIyXOJIeil MpeAcTaBIsieT cO0OW 3HAYUTENIBbHYIO MPOOJIeMy, MOCKOJIbKY HE COMPOBOXKIIAETCS
XapaKTepHbIMH  KIMHUYECKUMH  TPOSBICHUSMH y TAlMEeHTa M 3JI0KaYeCTBEHHOE
HOBOOOpA30BaHUE YaCTO IUArHOCTUPYETCS YK€ B IEPUO PA3BUTHUS METACTATHUECKOM CTaIuu
3a0oneBanusa. [loATOMY KOHTpPOJIb KOHIEHTpPAlMM KAaTeXOJAaMHHOB B OHOJOTHYECKUX
KUJKOCTAX SIBIISCTCS BAKHBIM paHHEH paHHEW TUArHOCTHKE MATOJOTUYECKHX M3MEHEHW B
OpraHu3Me YeIoBeKa.

[Ipu sTOM OCHOBHOW NPOOIEMON OmMpeneNeHHus] KaTeXOJaMUHOB B OHOJIOTHMYECKUX
KHUJIKOCTSIX SIBJISIETCSI €r0 BBICOKOE CPOJCTBO K MAaTpHUIle MPOOBI, YTO MPHUBOAWT K HUX
yVAEP)KUBAaHUIO B MpoOe U TpeOyeT NPUMEHEHHUs CJIOXKHBIX M ATUTENBHBIX MPOLEAYpP
npoOonoAroToBku. B naHHOW pabore ObLI NpPEIIokKEH BapHUAHT MHUKPOIKCTPAKIIMOHHOTO
BbIJIETICHHE a/IpeHalIMHA U3 TPo0 TUIa3Mbl KPOBU B IITYOOKHUIl IBTEKTUYECKHI pacTBOPUTEIH
(I'DP) 3a cuer pepuBaTH3alMd aHAIUTA C OOpa3oBaHHEM THUAPO(GOOHOTO HEMOIIPHOTO
IPOM3BOJIHOTO, BBICOKMM CPOJICTBOM K 9KCTPareHTHOM (ase.

['DP sBAsFOTCS MPENCTAaBUTEISIME PACTBOPUTEISIMA HOBOTO TIOKOJICHUSI, BBICTYIIAIOIIHE
B KayecTBe MOTEHIIMAJIbHOW 3aMEHbl MOHHBIM XUAKOCTSAM M TOKCHYHBIM OPraHUYeCKUM
coeauHeHusIM. OHH MPENICTABISAIOT cO00M OMHAPHBIE WIIM TPOHHBIE CMECH BEIECTB, KOTOPHIE
B ONPEIEICHHOM CTEXHOMETPUUECKOM COOTHOILIEHHH 00pa3yroT 3BTEKTUYECKYIO CMECh 3a CUET
00pa3oBaHMs BOJOPOIHBIX CBS3EH, HMEIOIYIO OoJiee HIU3KUE TEMIIEPaTyphl TUIABJICHUS, YeM Y
UCXOJIHBIX KOMIOHEHTOB [1]. Kpome Toro, OHM MOTYT CIIy»KHUTh HE TOJILKO SKCTPareHTaMH, HO
U peareHTaMu Ui JepUBaTU3aINH aHATUTOB.

beta  mpencrtaBieHa  BO3MOXKHOCTH — OJIHOBPEMEHHOH — JepUBaTH3alMA |
MHUKPOIKCTPAKIIUH TMOJSIPHOTO BOJIOPACTBOPUMOTO aHAINTA U3 OMOIOTMYECKHUX KUKOCTEH 3a
cdyeT obpaszoBaHus (uryopecuupyromero arenra B ruapodoOusiii 'OP Ha ocHOBe TUMONa U
o-penunenuamuna. HoBelil cmoco0 ObUT MPUMEHEH IS OMpe/eNieHUs aipeHAINHA B KPOBU
YeJI0BeKa METO/I0M BbICOKOA((hEeKTUBHOM KUIKOCTHOU xpomarorpapuu c
(bi1yOpHUMETpUYECKUM JETEKTHUPOBAHUEM.

Paboma  ewinonnena npu  @unancosoti  noooepyxcke  Canxm-Ilemepbypeckozo
T'ocyoapcmeennoco Yrnusepcumema (npoexm 103753335). Hayumvie uccnedosanus Oviiu
npogedeHvl € UCNONb308aHUueM 000pyoosanus nayunozco napka Canxm-Ilemepbypeckozo
T'ocyoapcmeennozo Yuueepcumema (Memoowi ananusa cocmaea eujecms).

Jlureparypa
1. Smith E. L., Abbott A. P., Ryder K. S. Deep Eutectic Solvents (DESs) and Their Applications
// American Chemical Society. 2014.
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MOBOYHBIE TPOJAYKTbI OKUCJIUTEJIBHON TPAHC®OPMAIINN
INPOTUBOBUPYCHOI'O IIPEITAPATA YMU®EHOBUP (APBHJ10.1)
Cuvinanoe C.A., Bapcezoe U.C., /lanunosa 3.B., Kocakoe /I.C., Yavanoeckuii H.B.,
Jleoeoes A.T.

Cesepnpiii (Apxmuueckuii) ¢hedepanvruiii ynusepcumem umenu M.B. Jlomonocosa
E-mail: s.sipalov@narfu.ru

Ce30HHBIE BUPYCHbIC MHPEKIMH U OCOOCHHO JMUIEMHU TPUBOMAAT K PE3KOMY POCTY
noTpeOIeHUs] TPOTUBOBUPYCHBIX JICKAPCTBEHHBIX cpeAcTB. Oco00oe BHUMAHUE 3aCTy>KHUBAET
ymudenoBup (ApOuaoi1) moTpedaeHne KOTOPOro 3HAYUTEILHO BBIPOCIIO B IMEPUO TTaHACMUN
COVID-19. Hcnonws3yemble B HACTOSIIEE BPEMS TEXHOJOTHMH OYUCTKHM CTOYHBIX BOJI
(0o0e33apakBaHUEe AaKTUBHBIM XJIOPOM M BO3JICHCTBHE aKTMBHOTO WJIa) HE OOECICUMBAIOT
3¢ (heKTHBHOTO yhalieHus yMU(EHOBUpa, B pe3yibTaTe Yero oOpa3yroTCs HEeXellaTeabHbIC
MOOOYHBIC MPOAYKTHI JE3UH(EKIINU, KOTOPbIC HAOIIOIAI0TCS B (‘:TO‘IHLIX BOJAX (PI/IC. 1).
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Pucynok 1. XpomaTorpamma sKcTpakTa CTOYHOM BOJIbI B pEXKMME Macc-
CHEKTPOMETPHUH BBICOKOTO pa3pereHusl.

bonee  skomorn4yHoil  anbTEpHATUBOM  TEXHOJOTMH  AE3MH(EKUMH  MOXET
paccMaTpuBaThCs NMPUMEHEHUE COBPEMEHHBIX METOJOB OKHCIIEHHS — O30HMpoBaHMs. Mx
pa3paboTka TpeOyeT TiayOOKOro TIOHMMaHMA MEXaHW3MOB U IyTeH mpeBpalieHus
yMU(EHOBHpAa MO ACHCTBUEM 030HA. B CBSA3M € 3TUM LI€IBI0 HACTOSIIETO UCCIIEOBAHMS OBLIO
BBISIBJIEHHE MEXaHHW3MOB B3aMMOJEHCTBHI YMHU(EHOBHUpAa C O30HOM B BOJHBIX Cpelax,
oOHapyeHHe W WJeHTHU(UKALUs TMEepBUYHBIX MPOAYKTOB TpaHChOpMAaLUK, CpaBHEHUE
B3aUMO/ICHCTBUS YMU(EHOBHPA C aKTUBHBIM XJIOpOM. MoieIbHOE 030HUPOBaHHE MTPOBOININ
nytem O6apbotupoBanus o30Ha (10 mr/4) uepes pactBop ymudenoBupa 10 mr/nm ¢ pH 2 u 12
IIpY KOMHATHOM TeMIlepaType M HEIPEPHIBHOM IEpEMENIMBAHUM. PEaklIMOHHYIO CMECh
yMuGEHOBHpa ¢ 030HOM OTOMpaiu uyepe3 uHTepBaiibl Bpemenu 0 (ucxonHas npoba), 1, 5, 10,
20, 30, 45 u 60 mun. MccnenoBanue o0OpasloB, MOUCK M MpeIBapUTENbHAS HACHTH(PHUKALNS
MPOAYKTOB TpaHCHOpMAIMK MPOBOJUINCH METOAOM BBICOKOAI(D()EKTUBHON KUIAKOCTHOMN
Xpomarorpaduu ¢ Macc-crieKTpOMETPUEH BHICOKOTO pa3pelieHHUs.

YcraHoBeHO 00pa3oBaHMEe HE MeHee 22 OCHOBHBIX MPOAYKTOB TpaHC(HOPMAIINH.
[TpoBeneHa X MpeanoI0KUTEIbHAS HACHTU(UKALIUS U TIPEATIOKEHBI cXeMbl 00pa3oBaHus. B
TO BpeMs Kak B3aUMOJEHCTBHE YMHU(PEHOBHUPA C aKTUBHBIM XJIOPOM NPUBOJIUT B OCHOBHOM K
OKHCIICHUIO CYJIb(GUAHON TPYNIBl U OTIIEIUICHHIO ATKWIAMHHOBOTO (hparMeHTa, OCHOBHBIE
HanpaBlIeHUusl TpaHc(OpMalMM IPU O30HMPOBAHUHM BKIIIOYAIOT OKHCIEHHE OEH30JbHOIO
KOJIbLIAa B KMCJION Cpelie U TUAPOKCUINPOBAHUE B LIEIOYHOM.

Paboma svinonnena c ucnonvzosanuem obopyoosanus LIKII HO “Apxkmuxa” CADY um.
M.B. Jlomonocosa npu gpunarcosoui noooepicke PH®D, npoexm 24-43-00153.

WHTeHCHBHOCTD, y.e.

MoBoyHbI NPoAYKT AesnHdekynn 11.545 ‘ |
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COPBIIMOHHO-JIIOMUHECHEHTHOE ONNPEAEJIEHUE HE®TPUAKCOHA C
HNCITOJIb30BAHUEM KPEMHE3EMA, MOAU®UIIUPOBAHHOI'O
NOJININUMETUIIUAITNIIAMMOHUEM
Tumogpeesa A.A., /luoyx-Illaopuna C.JI., Yooooes JI.A.

Cubupckutl ¢hedepanvHulil ynusepcumem, Mucmumym ygemuvix Memanios, kageopa
opeanuyeckol u anarumuyeckou xumuu, 660041, Poccus, 2. Kpacnosapck, np. Ceo600ubiii, 79
E-mail: an.natm@yandex.ru

[Tpon3BoacTBO M mMpuUMeHeHHe aHTUOMOTHKOB (AB), a B yacTHOCTH 1e(aloCTIOPUHOB,
00JaaoMuX MHUPOKUM U CUIBHBIM CHEKTPOM OaKTEPHUIMIHOTO JEHCTBUS, B KIMHHUYECKON
NPAaKTUKE IOCTOSHHO pacTeT. Y BEIMYCHNE PUCYTCTBHS STUX BEIIECTB B OKPYXKAIOIEH cpenie
ABIISIETCS. OCHOBHOM MPOOJIEMOH, MOCKOJIbKY OHU BBI3BIBAIOT MHOKECTBEHHYIO PE3UCTEHTHOCTh
y OakTepuii, KOTOpbIe OKA3bIBAIOT OMACHOE BO3/EHCTBHE HA 37J0POBHE YEJIOBEKA U KUBOTHBIX.
[ToaTomy KOHTpOIIB 3a cofepkanueM Ab B 00beKkTax mpupo bl ¥ MPOAYKTAX MUTAHUS SIBIIIETCS
aKTyaJlbHOM 3azadeil. B nocnennee Bpemst Bce Oounbllie  BHUMaHMS — yAEISETCS
KOHIeHTpUpoBaHuio Ab copOeHTaMu pa3nu4HONW MNPUPOABI ISl WX BBIICICHHUS U
MOCJIEAYIOLEr0 ONPEEIICHUsl JIIOMUHECHEHTHBIM METO/I0OM, KOTOpBIH siBiiseTcs HauOoiiee
MPOCTBIM, JOCTYIHBIM U OJHOBPEMEHHO UYBCTBUTEIHHBIM METOIOM.

B nannoii pabote s koHueHTpupoBanus 1edrprokcona (CFX) B kauecTBe copOeHTa
NpeIoKEH KpeMHe3eM, MOAU(PHUIHMPOBaHHBINA mnonuauMeTmiauanuaammonuem (IT11A).
JlaHHBII COPOEHT HE UMEET COOCTBEHHON OKPACKU W JTFOMUHECIICHITIH.

[ledTpuakcon koiuuecTBeHHO (cTemeHb w3BimedeHuss > 95 %) wu3BieKaeTcs
aMUHUPOBaHHBIM KpemHe3emoM mipu pH 3,0-6,5 ¢ BpemeHeM yCTaHOBJIEHHS COPOIIMOHHOTO
paBHoBecust 10 wmuH. [lpum oOmydeHuu ynbTpauOJIETOBBIM CBETOM COpOEHTa Mocie
usBiedenuss CFX HabmomaeTcs cnabdast JIOMHHECIICHITHS )KEITO-3€IEHBIM IBETOM (Asoss = 370
HM, Amon = 420 um). Ilpu B3aumopeiictBun CFX ¢ wmomamu EU(lll) Ha moBepxHOCTH
aMUHUPOBAHHOTO KpeMHe3eMa BO3HHUKAET MHTCHCHUBHAS KpacHas JoMUHecHeHIus. CIeKTphl
BO30Y KJCHUS JIIOMUHECLIEHLIMU MPEACTABISAIOT OO0 MIMPOKYIO MOJIOCY B JIMANa3oHe JJIUH
BosH 300-500 M ¢ makcumymoM mpu 410 HM. CHekTp JIIOMHUHECHEHLIMH HMEeT IsTh
XapakTEepHBIX Y3KUX TOJIOC C MakcumyMmamu mpu 529, 560, 610, 652 u 694 HwM,
COOTBETCTBYIOIMX Mepexoaam °Do — 'F3 (3=0, 1, 2, 3, 4) [1]. MakcumanbHas HHTEHCUBHOCTH
JIOMHHECIICHIIUN TMOBEPXHOCTHOTO KOMIUIEKCa JocTuraercs B nuamnazone pH 5,0-7,0 u
BpeMeHH KoHTakTa ¢a3 5 muH. C mnoBblmieHueM koHneHTpanuun CFX Ha moBepxHOCTH
AMHHHPOBAHHOTO KpEMHE3eMa YyBEIMYMBACTCS 3HAUYEHHE MAaKCHMAIbHOW HWHTEHCHBHOCTH
JTIOMUHECIIEHIINH U COXpaHsieTcs (popma CrIeKTPOB TIOMUHECIISHITHH.

[TpoBeneHHBIE MICCIIETOBAHHS UCTIOIB30BAHBI MIPH Pa3padOTKe METOAUKH COPOIIMOHHO-
JFOMHHECHEHTHOTO OTIpeJieNIeHus e TpPUaKkCOHa B IPUPOJHOM BOJIE HA OCHOBE €0 KOMITJIEKca
¢ Eu(lll) na nmoBepxHOCTM aMUHUPOBAHHOTO KpeMmHe3ema. JIMHEWHOCTbh TpagyHpOBOYHOMN
3aBucuMoctd st onpeaenenus CFX coxpansercs B auamazone 10-150 mr/m. Ilpenen
OOHapy)XeHHs, pACCUYMTAHHBIM 1O 3S-KpuTepuro, coctaBisieT 4 wMr/1. OTHOCHUTEIBHO
CTaHJapTHOE OTKJIOHEeHHe He npesbimaet 0,10.

CopOrnmonHoMy KkoHIeHTprupoBanntio CFX u mocnenyromeMy JTIOMAHECIICHTHOMY
OTIpE/ICNIEHUI0 HE MEMIAI0T MOHBI METAJIOB, MPUCYTCTBYIONINE B MPHUPOJHBIX BOJIAX U HE
M3BJICKAIOIINECS] aMIHUPOBAHHBIM KPEMHE3EMOM B IIUPOKOM Jrarna3oHe pH.

Pazpaborannas MeronuMka COpOLIMOHHO-TIOMUHECIIEHTHOTO ompeaenenuss CFX
onpoOoBaHa MpH aHaluW3e NPUPOIHBIX BOA. [IpaBUIBHOCTH MOJYYEHHBIX pE3YJIbTATOB
MOJTBEPXK/IEHA METOJIOM «BBEJICHO-HAMICHO.

Jluteparypa
1. Singh D., Bhagwan S., Dalal A. Oxide ancillary ligand-based europium pB-diketonate
complexes and their enhanced luminosity. // Rare Met. 2021. Vol. 40. P. 2873-2881.
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PA3BPABOTKA INPOI'PAMHOI'O OBECIIEYEHUSA JIs1 ONEHKHU
BE30OINACHOCTH U 3KOJIOrTMYECKOMN Y®PEKTUBHOCTU XUMHUYECKNX
HPOLECCOB
Toncmose M. A., 3anun A.A.

Poccutickuii xumurxo-mexuonocuueckuil ynusepcumem umenu /J{. 1. Menoeneesa, Mocksa,
Poccus
E-mail: maxjpeg@mail.ru

B koHTEKCTE pocTa XMMUYECKOH MPOMBIIUICHHOCTH, CYIIIECTBYET BBICOKAst TOTPEOHOCTh
B pa3paboTKe HHHOBALMOHHBIX METOJOB Ui OIpeleieHHs] Oe30MacHOCTH XUMHUYECKUX
MIPOILIECCOB JUIS YelIOBEKa U OKpykatomieit cpeasl [1]. [IporpamMmmuoe obecriedeHue Uit OIICHKH
9KOJIOTHYecKON 3 (HEKTUBHOCTH XUMUYECKUX TMPOIECCOB MPHU3BAHO OOJIETYUTHh MPUHSATUE
pCIIIeHI/Iﬁ AJid IIPpEeAOTBPAIICHHUA HETAaTUBHOI'O BOSHCﬁCTBHﬂ IMPOMBIINIJICHHBIX IMPOLCCCOB Ha
3/I0pOBbE YENIOBEKA M OKPYIKAIOILYIO CPEey.

B nannoi#i pabote mpencTaBieH mpouecc pa3paboTKH MOJIENN CPABHUTEIBHOTO aHAIN3a
9KOJIOTHYecKOr 3()(PEKTUBHOCTH XMMHUYECKHX TPOIECCOB MEXIy co00il Ha ocHoBe 12
MIPUHITAIIOB 3eJIEHOHN XuMuH [2]. UToOBI 00ecieYnTh KOTHYSCTBEHHOE CPaBHEHUE TOKa3aTelNei
JUTSL KQKJIOTO M3 IPUHIMIIOB ObLTa pazpaboTaHa MaremaTudeckas popmyna u cnenuduueckue
KOX(P(UITMEHTHI, KOTOPBHIC 3aBUCAT OT MACCOBBIX ITOKazareled W (U3HKO-XUMHUYECKHX
MapaMeTpoB IPOILIECCOB, HAMPABICHHBIX Ha MOJy4YEHHWE OJHOTO U TOTO K€ XUMHYECKOTO

1.

IIPOJIYKTA.
= ¢

FnasHoe meHo MeHio sbibopa Crpanunua
npoekTos pesyneraros

|

Pucynoxk 1. briok-cxema ¢yHKIIMOHAIA TPOrPAMMHOTO 00ecIieueHus

DopMyITbI A1 OTACTBHBIX MPUHITUIIOB 3€JEHON XUMHUH TaKXKe CoepkaT K03 PHUIIMEeHTHI
(1)H3I/IKO-XI/IMI/I‘—IeCKOﬁ A TOKCHUKOJIOTHUECKOH OIMaCHOCTHU, KOTOPBIC ObLIH aaliITUpOBaHblI Ha
ocHoBe HopMaTuBHOro maokymenta ['OCT 32419-2022 «Knaccudukamuss onacHOCTH
xuMuuyeckord mpoaykmmu. OOmme TpeboBanus». Ha OCHOBE MOACYMTAHHBIX JaHHBIX,
MOJIb30BaTENI0 OyJIeT MpEeICTaBIeH OTYET O OHKOJOTMYECKUX I[oKaszaTesxX Ipolecca Hu
MIPEICTABIICH BBIBOJ] O HanboJiee 3KoI0THIecku 3P GHEeKTUBHOM TIpoIiecce.

Jlureparypa

1. Constable D.J.C. Green and sustainable chemistry - The case for a systems-based,
interdisciplinary approach // iScience. 2021. Vol. 24. P. 103489.
2. Etzkorn, A. F. The 12 Principles of Green Chemistry: The 12 Principles of Green Chemistry
Il A. F. Etzkorn. 2019. 447 p.

S
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OIIPEAEJIEHUE MAJIOHOBOI'O JUAJIBJAEI'NJA B PACTUTEJIBHOM MACIJIE
C UCHOJIBb30BAHUEM I''TYBOKUX 3BTEKTUYECKNX PACTBOPUTEJIEN
Ypycosa C.B., IIuwos A.FO.%, Banerjee T.?

L Canxm-ITemepbypeckuii 2ocyoapcmeenuuiil ynugepcumen,

Hncmumym xumuu, Cankm-Ilemepbype, Poccus

2 Unoutickuii mexnonozuveckuti uncmumym I'yeaxamu, Hnous
E-mail: st106271@student.spbu.ru

Manonoselii  quansaerus (MJIA) sBisiercs MyTareHHbIM BTOPUYHBIM IPOJYKTOM
MEPEKUCHOI0 OKHCIICHUSI MMOJIMHEHACBIIIEHHbBIX )KUPHBIX KUCIOT. B CBsA3M € 3TUM, €ro 4acro
MCIOJIb3YIOT B KAUYECTBE MUIIEHHU JIJIS1 OIPE/IEIICHUS CTEIIEHU OKHUCIIEHUSI TUILEBBIX IPOIYKTOB,
HallpuMep, PACTUTENIbHBIX Macels, msca, opexoB, uuncoB u ap. Coxepxxanue MJIA B Hux
OIIPEJICTISIFOT MPOBEJCHUEM peakiu ¢ Thobapoutyposoii kucinotoi (TBA), pacrBopeHHol B
MOJKMCIICHHOW BOJHO-3TaHOJILHON cpeze. B xonme 3Toi peakuum obpasyercs agnykt MJIA-
TBA po30BOro 1BeTa, KOHIEHTPAIMIO KOTOPOTO ONPEACISIOT CHEKTPOPOTOMETPUIECKH U U3
Heé HaxomAaT cogepxkanne MJIA B mumieBom mpoaykre [1].

B nannoit pabote mMbl 00Hapy)uiaH, uto peakuus mexay MJA u TBA moxer Takxe
MPOTEKATh B IITyOOKOM 3BTEKTHUYECKOM pacTBoputeie (I'DP) Ha ocHOBe opraHMYecKUX KUCIOT
Y XOJIMH XJIOpHJIa C J00aBIEHUEM BOJIbI I CHM)KEHUS BA3KOCTH, IIPH 3TOM TaKXKe MOJTy4aeTcs
aIayKT pPO30BOrO LBETA, KOHLIEHTPALUIO KOTOPOTO MOYHO ONPEIEIUTh
cnekTpodoToMeTprudecku. B Xome sKCnepuMEHTOB OBUTH 1MOJ00paHbl ONTUMAIBHBIA COCTaB
['OP, kotopslii mo3BomsieT 3¢ dekTuBHO u3Biekartb MJIA U3 pacTUTensHOro Mmacia, ObLIU
ONTUMU3UPOBAHBI YCIOBHS MPOBEACHUS PEAKIMH (BpeMs, TEMIIEpaTypa, COOTHOLIeHHE (a3), a
pa3paboTaHHas mpoiieaypa Oblia aBTOMATU3UPOBaHA HA MIPUHIIUIIAX MPOTOYHBIX METO/IOB.

Paboma ewinonnena npu gunarncosoi noooepcke Poccuiickoco Hayunoeo ®onoa
(npoexm 24-43-02023). Hayunvle uccnedoeanus Ovbliu NpPoBedeHbl C UCHONb308AHUEM
obopyoosanus Hayuynoeo napka Cankm-Ilemepoypackozo I'ocyoapcmeennoco Yuueepcumema
(Memoovl ananuza cocmasa ewjecms).

Jlureparypa
1. Crazioli C., Faura G., Dossi N., Toniolo R., Terzi F., Bontempelli G. A colorimetric paper-
based smart label soaked with deep-eutectic solvent for the detection of malondialdehyde //
Sensors and Actuators, B:Chemical. 2021. Vol. 329. P. 129174,
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OJHOBPEMEHHOE OITPEJEJIEHUE 14 POOJEHTULIUAOB B
MATOJIOI'MYECKOM MATEPHAJIE METOJOM BBICOKO?®®EKTUBHOM
KUJIKOCTHOM XPOMATOI'PA®HUHN C TAHAEMHBIM MACC-
CHHEKTPOMETPUYECKUM JETEKTOPOM
Ycanosa EJI.Y, Xansaeun H.A.Y, Tonmaueea B.B.*%, Menexun A.0.%, Tuwenxo B.B.*
YDeoepanvuviii yenmp oxpanvl 300posvs acusommuwix, Bradumup, Poccus
2Mocxosckuii I'ocyoapcmeennviii yuueepcumem umenu M.B. Jlomonocoea, Mockea, Poccus
3Poccutickuil ynusepcumem opyacowi napooos, Mockea, Poccus
E-mail: usanova.e.d@gmail.com

Bo Bcem mupe npoucxonsT ciaydailHble WIM IPEeJHAMEPEHHbIE OTPABICHUS JOMAaIHUX
WIA JUKUX JKUBOTHBIX, B TOM 4Hcle B (pOopMe BTOPUYHOI'O OTPABIICHUS POAECHTHLMIAMH,
KOTOpBIE MPUMEHSIIOTCS 11 OOpbObl ¢ BPEAHBIMH TPbI3YHAMU M OOBIYHO JOCTYIHBI IS
npuoOpereHus 6e3 Kakux-nmudo orpanndeHuil. KinmHudyeckre CUMIITOMBI IPOSIBIISIOTCS Yepes
24-72 yaca B BuJe KpOBOTE€YeHHA. [IpH OTCYTCTBHM CBOEBPEMEHHOW Tepamuu BO3MOXKEH
netanbHbIl ucxon. HeoOXoauMOCTb BBISBIEHUS COJAEP)KAaHHMsS POJEHTUIMIOB B TKaHIX
KUBOTHBIX BO3HHKACT TIPU PACCICIOBAHWU CIy4aeB OTpPABICHHSA, IO3TOMY pa3paboTka
METOAMK UX OOHapyKEeHUs MpeACTaBiIsIeT COO0H BaKHYIO 3a/1a4y.

B nanHoil pabore mnpezacraBiieHa ObICTpas W HPOCTas aHAJUTUYECKAsT METOJAMKA
omnpeneneHuss 14 poOAEHTULMIOB B TMAaTOJIOTMYECKOM MaTepuaje MEeTOJOM >KUIKOCTHOH
xpomarorpaduu ¢ TaHAEMHBIM Macc-cieKTpomerprueckuM aerekropom (BOXKX-MC/MC), k
PEeUMYIIeCTBaM  KOTOPOTO OTHOCSTCS  BBICOKAs 4YyBCTBUTEJIBHOCTb, IPEBOCXOAHAS
cnenu(UIHOCTh, CKOPOCTh U HAJISKHOCTD TOIYYaeMbIX PE3YyJIbTaTOB, @ TAKKE BO3ZMOKHOCTh
OJTHOBPEMEHHOT'0 ONpeeNCHHsI OOJIBIIOT0 KOJIMUECTBA aHAIUTOB B CIOXKHBIX OMOJIOIMYECKUX
oOpasiax.

BakHpIM 3TarioM NOATOTOBKM CIIOKHOM MaTpHUIbl IS MOCIEAYIOIIEro ONpPEAEICHUS
ABJIIETCS YCTPAHEHUSI MEIIAIONINX KOMIIOHEHTOB M CHMKEHMsI MaTpu4yHOTro 3 dexra. OqHum
u3 noaxonaumx crnoco6os spisgercss QUEChERS — ato xopoio 3apexoMeHaoBaBIIMiA ceOst
METOJI 3KCTPAKIMHM, KOTOPBIM YacTO MpPUMEHSETCS AJi aHajliu3a MECTULUAOB B IMHUIIEBBIX
npoaykrax ¢ Hadana 2000 roxa. JlaHHBINA METOJ OTIIMYAETCS IUPOKUMHU BO3MOKHOCTSIMHU JUIS
ero MoaudUKaIUK 1Moj KOHKPETHbIE MATPHUIIbl U aHAJIUTHI, OCTABasICh MPU ITOM MPOCTHIM U
ObICTPBIM B peanu3aiyn. OH TaKKe YCHENTHO NPUMEHSIETCS TP aHaIn3e poAeHTUINIO0B [1].

NneHnTuduxanuio poAeHTULUIOB TPOBOAMIA METOJJOM MOHUTOPHHIAa MHOXKECTBEHHBIX
peaknuit  (MRM). B kadecTBe HMOHOB-TIPEIIECTBEHHUKOB BBIOMpAIN XapaKTepHbIS
MOJIEKYJISIPHBIE HMOHBI; Il KaXXJOTO COEIMHEHUs KOHTPOJIMPOBAIN JABa HOHA-TIPOAYKTA.
Cnoco0 obecneunBan xopomue crerneHn uzsiaedeHus ot 80 nmo 120 % wu xopouryro
BOCTIPOM3BOAMMOCTS (Sr < 0.18). MaTpuunslii 3pPexT a1 Bcex poAeHTUuI10B 66u1 Huxe 30%.
KonuuecTBeHHOE ompeneneHre MPOBOAMIM METOJOM MAaTPpUYHOM TpPagyHpOBKH, C
IIPUMEHEHNEM BHYTPEHHHUX JEUTEPUPOBAHHBIX CTaHAAPTOB, IPEEIIbI ONIPEAETIECHHUS COCTaBUIIN
ot 0.2 no 1 mkr/kr. Takum oOpa3oMm mIpelcTaBiIeHHas aBTOpaMU METOAMKa Obljla YCIHEIIHO
BaJIMIMPOBaHA AJI KOJMYECTBEHHOI'O OIpeleneHHs 14 pOoNEeHTUIUAOB B IMATOJOTHYECKOM
MaTepuaie.

Hccnedosanue evinonneno 6 pamkax HUP «Paspabomkxa memoouku onpeoeneHus
POOEHMUYUO08 8 NAMOSIO2UYECKOM MAMEPUATEN.

Jlureparypa
1. Vudathala D., Cummings M., Murphy L. Analysis of multiple anticoagulant rodenticides in
animal blood and liver tissue using principles of QUEChERS method //Journal of analytical
toxicology. 2010. T. 34. Ne. 5. C. 273-279.
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MNPUHIUIT YHUBEPCAJIbBHOT' O BBO/IA ITPOB
B 'ABOXPOMATOI'PAOUYECKYIO KOJTOHKY NIOPTATUBHOI'O ITIPUBOPA
METOJ0M TEPMHUYECKOM JECOPEIIUH
B.B. ®eoomos, M.H. banoun, B.M. I py3noe
Hucmumym negpmezaszosoii ceonocuu u ceogpusuxu um. A.A. Tpogpumyka
Cubupckoeo omoenenusi Poccutickoii akademuu Hayk,
npocnekm Axademurxa Konmrwoea, 3, Hosocubupck, Poccus
E-mail: fedotovwv@ipgg.sbras.ru

HIupokuil Kpyr pemiaeMblx TIa30BOM XpomaTorpadueidl 3aaad BbI3Bal pa3BUTHE
pPa3sHOOOpa3HBIX CIOCOOOB O0TOOPA MPOO, YTO MPUBEIIO K CO3JAAHUIO PA3TUYHBIX YCTPOUCTB
BBOJIa Ipo0 B ra3oBblid xpoMmatorpad (I'X).

B nokmane mpencraBieHa yHHBEpCalbHas CHCTEMa BBOAA NPOO OPraHUYECKHUX
BEILECTB B ra3oxpoMaTorpaduueckyr KoyuoHky nopratuBaoro I'X [1]. YHuBepcanibHOCTS
JOCTHUTHYTa MPUMEHEHUEM CMEHHBIX WHXKEKTOPOB (YCTPOMCTB BBEICHHUS MPOO B KaMmepy
BBojga ['X): KOHIEHTpPalMOHHOIO [UIsi BBOJAa METOJAOM TEPMHUYECKOH aecopOuuu
ra3000pa3HbIX WIHM KHIKHX MPo0, OTOOpPAHHBIX HAa KOHIIEHTPATOp, WJIU MPOO B TBEPIOM
COCTOSIHUM (B BMJI€ U3MEJIbUYEHHOM MOPOJBI U T.II.); WIIPHUIEBOTO AJIs BBOJA >KUJKHUX WIH
razoo0pasHblX Mpo0, OTOOpPAaHHBIX C MOMOUIBIO KUIAKOCTHOI'O HJIM T'a30BOr0 IINPHUIA;
aBTOJ03UPYIOLIEro JJIsi 0TO0pa M BBOJAA Ta3000pa3HbIX 1npoO. [IpuMeHeHo mporpamMmmHoe
YOpaBJICHUE TIMOTOKAMU Ta3a-HOCUTENsSI IIyTeM HCIOJIb30BAaHUS AJIEKTPOMATrHUTHBIX
KJIallaHOB M CUT'HAJIa ¢ JaT4MKa JaBJeHUs B Kamepe BBoja I'X.

KoHIleHTpallMOHHBII MHKEKTOpP pacCUyUTaH Ha NMPUMEHEHHWE KOHIIEHTPATOPOB JUIS
F€OXMMUYECKOI0 MOMCKa 3aliekeil yIrieBoJOpoJoB B BHUAE METAUIMYECKUX TPYOOK C
BHEITHUM JUaMETpOM 6 MM, TosmuHou creHku 0,3 MM, ¢ ruieHkoit copoenta SE-30 mopsinka
100 MKM Ha BHYTpEHHEHW MOBEPXHOCTH ISl PErMCTPALlUU apOMaTHYECKUX YIJIEBOJOPOI0B
C6 — C8 unu ¢ copOEHTOB B BUJE YrOJIbHOTO BOJIOKHA JJISI PErUCTpPAlMi HaCHIIIEHHBIX
YTJIEBOZ0PO/I0B. YHHUBEpCalIbHAsI cucTeMa o0ecreunBaeT BBOJI IpoO 0e3 pyuHbIX onepanui
C BO3MOXXHOCTbIO KOPOTKHX (OT 5 MC) BBOJIOB aHAJIU3UPYEMBIX P00, HEOOXOAUMBIX MPHU
UCI0JIb30BaHUH Y(PPEKTUBHBIX Ia30XpOMaTOrpapuuIecKux KOJOHOK.
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Pucynok 1. Xpomarorpamma noepounoit cmecu TY 6-16-2956-92.
Komnonka Restek MXT-Q-PLOT (30 M%0,53 MM*20 MKM).

Ha npumepe ananusa HachIeHHBIX yriieBo10pooB C1 — C4 ¢ cuibHO pazianyaromeincs
JIETYYeCThIO (T.€. CHIIbHBIM Pa3JIMYheM BpPEeMeH HCIAapeHHUsl C KOHIIEHTpPAaTopa) OT MeTaHa 10
OyTaHa MoKa3aH YAOBJIETBOPUTENILHBIA BBOJ BEIIECTB C KOHLEHTPAIIMOHHBIM HH)KEKTOPOM
METOJIOM TEPMHUECKOH JecopOIuu. ITO WILTIOCTPUPYETCs Ha pUcyHKe 1.

Paboma evinonnena 6 pamxax [IOHU, npoexm FWZZ-2022-0027 (UHIT CO PAH).

Jlureparypa
1. ®enoroB B.B., banaua M.H., I'py3noB B.M. YHuBepcanbHbIil TazoxpoMaTorpapuuecKuit
BBOJI OPTAaHMYECKUX BEIIECTB I MCCIIENOBaHUsS OOBEKTOB OKpYy»karomieil cpeasl // FOxHo-
Cubupckuit Hayunblii BecTHUK. 2024. Ne 5. C. 144-149.
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OIITUYECKHUE CEHCOPHBIE CUCTEMbI HA OCHOBE HAHOYACTHUL
CEPEBPA UISA OITPEJAEJEHUS BUOJIOI'NYECKU AKTUBHBIX
COEJIMHEHMM B TIPUPOIHBIX OBBEKTAX
Dypaemos A.A., Anapu B.B., /I[mumpuenko C.I.

Mocrkoeckuii 2cocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyeckuil ¢paxyromem, Mocksa, Poccust
E-mail: aleksei_furletov@mail.ru

B nocnennue necstuneTrss HAHOYACTULIBI cepedpa pa3TMuHONW MOP(HOIOTUH TPUBIICKAIOT
BHHUMAHHE HCCHCHOB&TGHCﬁ 6J1aroz[ap>1 CBOMM YHHUKAJIBbHBIM OITHUYCCKHUM CBOWCTBAM U
OTHOCHUTEJIbHOM MPOCTOTE MoJiydeHUsl. ONTHUYECKHE XapaKTEPUCTHUKKA HAHOYACTHUIl cepedpa
06YCJ'IOBJ'IGHBI SIBJICHUCM JIOKAJIM30BAHHOI'O ITOBCPXHOCTHOI'O INIASMOHHOI'O PE30HAHCA, 4YTO
AcJIacT 3TU HAHOOOBEKTEI BOCTp€60BaHHI)IMI/I B Ka4C€CTBC OITHUYCCKUX CCHCOPOB B MCTOAAX
MOJ'IGKyJ'DIpHOfI a6COp6I_[I/IOHHOI71 CIICKTPOCKOIIMK, a TAKXKC B TCCT-MCTOAAX XHMHYCCKOI'O
aHanu3a. Bpicokas 4yBCTBUTENBHOCTh HAHOYACTHUI[ cepedpa K OMOJOTHYECKH AKTHBHBIM
COCAUMHCHUAM, a TAKKC HCCTAHAAPTHBIC MCXaHHN3Mbl BOSBHUKHOBCHHA aHAJIUTHUYCCKOI'O CUI'HaJ1a
JICTIAF0T MX MEePCIEKTHBHOW 3aMEHOW TPaJMIIMOHHBIM aHATUTHYECKUM peareHTam [1, 2].

B HaCTOALLEM AOKJIaIde 06cy)KI[eHLI BO3MOXHOCTH M IICPCIICKTHUBBI HCIIOJb30BAHUS
HAHOYACTHI[ cepedpa, TBepAOoda3HBIX AHATUTHYSCKUX PEArecHTOB H MHKPOMIIOUIHBIX
6YM8.)KHI>IX CUCTCM Ha HX OCHOBC IJIs1 OIPCACICHHA pAOa OMOJIOTMYECKA aKTHUBHBIX
COCIMHEHUN METO/JaMHu CIEKTPO(HOTOMETPUH, CHEKTPOCKONUU AU((HY3HOTO OTpaKEHHS U
LIH(l)pOBOfI OBCTOMCTpPHUHU. PaCCMOTpeHH OCHOBHBIC IIPpOOCCCBbI C YYAaCTHCM HAHOYACTHUIL
cepebpa, MPUBOASAIIME K CIEKTPATbHBIM H3MEHEHUSIM: (POPMUPOBAHWE HAHOYACTHUIl U HUX
IMMOBEPXHOCTHOT'O CJI0s1, U3BMCHCHUC MOp(l)OJ'IOFI/II/I, arperanus, OKUCJICHHUC. BrisgBieno BiausHue
CTPYKTYpPHBIX OCOOEHHOCTEH aHAIMTOB Ha UX B3aMMOJIEWCTBHE C HAHOYACTULIAMU cepedpa U
AHAIIUTUYCCKUC XAPAKTCPUCTUKU OMNPCACIICHUA MCTOdaMU ONTHYECKOH MOHCKyH}IpHOﬁ
abcopOuroHHON criekTpockonuu. [IprBeaeHbI MpuMepbl HCII0JIb30BaHMSI HAHOYACTHI] cepedpa
B KauC€CTBC AHAJIUTUYCCKOTO pearcHra HWJiInu aHAJIUTHUYECKOH (I)OpMBI npu OnpeAcIICHUN
OpraHMYECKUX BellecTB ((hIaBOHOUOB, THOCOETUHEHHH, KAaTEX0JaMUHOB M UX METaOOJIUTOB,
HCPOKCI/IHOB), a TaKKC HEKOTOPLIX HECOPTaHNYCCKUX COCHHHGHHﬁ.

OxapaKTepmoBaHLI IyTn TIOBBIIIICHUA YYBCTBUTCIIbHOCTU u YpaBJICHUSA
CCJICKTUBHOCTBKO aHAJIM3a C IIPUMCHCHHUECM HAHOYACTHUI] cepe6pa U HUX KOMIIO3UTOB.
HI)CI[CTaBJ'IeHI)I 0CO0EHHOCTH BI)I60pa AHAIIUTUYCCKOT'O CUTHaJIa IMPH ONPCACICHUN BEUIECCTB C
IIOMOIIBKO HAHOYACTHUII. IToxazaHbpl BO3MOKHOCTH MI/IHI/I-CHeKTpO(l)OTOMeTpa — KaJII/I6paTOpa
MOHUTOPOB B KaUCCTBC Heﬂoporoﬁ u HOpTaTHBHOﬁ AJIbTCPHATUBLBI CIICKTPOMETPY ,[[I/I(I)(I)YBHOFO
OTpaXXCHUA [JI1 HU3SMEPCHHUA CICKTPAJIbBHBIX XapaKTCPUCTUK KOMIIO3UTOB HAHOYACTHI[ B
BHHHMOﬁ o01acTu. HpeI[JIO)KCHHBIC noaAXOoAbl MPUMCHCHBI U aHalIn3a BOJ pa3JIMYHOTO TUIIA,
JIEKapCTBEHHBIX MpernapaToB, MPOAYKIHH MHUILIEBOM M KOCMETHYECKON MPOMBIIIIEHHOCTEN.
XOpOIJ_ICC COOTBCTCTBHUEC MOJYUCHHBIX PE3YJIbTATOB NAHHBIM, 3asBJICHHBIM IIPOU3BOAUTCIIAMHU,
U JAaHHBIM, ITIOJYUYCHHBIM HE3aBHCHUMBIMH MCETOJaMH, CBHIACTCIIBCTBYET O IIPAaBHJIBHOCTHU
paSpa6OTaHHLIX METOOUK.

Paboma evinonnena npu urancosoti noodepoicke Poccuiickoeo nayumnozo ¢onoa
(npoexm Ne 24-73-00061, https://rscf.ru/project/24-73-00061/).

Jlureparypa
1. Rabbi M.B.U., Haque S., Bedoura S. Advancements in synthesis, immobilization,
characterization, and multifaceted applications of silver nanoparticles: A comprehensive review
// Heliyon. 2024. Vol. 10. P. e40931.
2. Furletov A.A., Apyari V.V., Zaytsev V.D., Sarkisyan A.O., Dmitrienko S.G. Silver triangular
nanoplates: Synthesis and application as an analytical reagent in optical molecular
spectroscopy. A review // Trends Anal. Chem. 2023. VVol. 166. P 117202.
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OJHOBPEMEHHOE OIIPEAEJIEHHUE 430 IECTULXAOB B I1IOIMOPE IMTYEJI
METOJIOM I'A30BOM XPOMATOI'PA®WU C TAHJIEMHBIM MACC-
CHEKTPOMETPUYECKUM JETEKTOPOM
Xanaeun U.A.Y, Ocunoea E.C.*?, Baupos A.J1.}, Ycanoea E./I.', Tuwenko B.B.3
YDeoepanvuviii yenmp oxpanvl 300posws scusommuwix, Braoumup, Poccus
2Poccutickuti xumuxo-mexwonoauyeckuii ynusepcumem umenu JI.H. Menoeneesa, Mockea
Poccusa
3Poccutickuil ynusepcumem opyacowr napooos, Mockea Poccus
E-mail: raiderpetrovich@mail.ru

MenoHOCHBIE TYEeNbl SBISIOTCS KIOYEBBIMU OMBUIMTEISIMU M UTPAIOT OTPEICIISIONIYIO
POJIb AJISl KaK ISl CETIbCKOTO X0341CTBa, TaK U JIJIsl 9KOCUCTEMBI B 11eJIoM. B HacTosiee Bpemst
KOJIOHWU IT4eNl CTPAJAl0T OT BBICOKHX EXKETOJHBIX IMOTEePh H3-3a Psifia AKOJIOTHYCCKHX
CTPECCOpPOB, OJJHUM U3 KOTOPBIX SIBIISETCS BO3JCHCTBHE MIMPOKOIO CIEKTpa MECTULIMTHBIX
npenaparoB (I1I1), mpumensembix B cenbckoM xo3siictBe [1]. OmgHONt w3 mpobiem,
3aTpyIHSIOINX BhIsiBIeHUE (akTa Bo3neicTBus [1I1 Ha opranu3M MeTOHOCHBIX MYEN, SBISETCS
HEJOCTAaTOK HAYyYHBIX JaHHBIX O METOAaxX NPOOOMOATOTOBKA OWoMarepuana s
MOCNEAYIONIEro razoxpomarorpaduyeckoro asain3a. B cBs3u ¢ Tem, YTO KOJIUYECTBO
nerctByromux Bemects I MokeT 1oCcTUraTh COTEH HAMMEHOBAHMM, aKTYaJIbHBIM CETOIHS
ABIISIETCS CO3JaHNE MYJIbTUMETOOB JIJIsl OIHOBPEMEHHOTO KAYE€CTBEHHOT'O M KOJTMYECTBEHHOTO
ompezaeneHuss Oonpimoro uwucia IIII, mo3aromy pa3paboTka TaKUX METOJOB SBISETCS
aKTyaJIbHOM 3a7aueil.

B nanHoil pabore mnpezicraBieHa ObICTpas W HPOCTas aHAJUTUYECKAsT METOJAMKa
onpezaenenus 430 nmecTUIUAOB B MYEIaX METOM ra30BOM xpoMaTorpaduu ¢ TaHAEMHBIM Macc-
cnekrpomerpudeckuM jaerekropoM (I'X-MC/MC). Meton I'X-MC/MC sBasieTcsi OTHUM U3
HaubOosee YyBCTBUTEIBHBIX M CEIEKTUBHBIX CIOCOOOB OOHAPYKEHUS MHKPOKOIHMYECTB
OpPraHUYeCKHX BEHICCTB B PA3IMYHBIX OMOJIOTHYECKUX cpenax. [2].

B nannoit pabote Obuta rcnosb3oBana mpobomnoarorobka QUEChERS, ocHoBanHas Ha
OBICTPOH DKCTPAKITMH IIEJICBBIX KOMIIOHCHTOB TPH MOMOIIM PACTBOPUTEIICH W CHEIHAIBLHO
Mo0OpaHHBIX TIO COCTaBY M COOTHOIICHHS COJICH, C TOCIEAYIOIIed OYMCTKOW METOJIOM
JUCTICPCUOHHOHN TBepao(da3Hoi dKcTpakiuel cmechio copoenToB C18 u PSA B mpucyrcrBun
OCYIIUTETIS.

Nonuzanuro mecTUiu0B MPOBOIUIIN JIEKTPOHHBIM yIapoM TipH kiaccudeckoit (70 2B)
DHEpPruM, C TMOocClIeaymel uaeHTuUKalued MeTOAOM MOHUTOPHUHTA MHOXKECTBEHHBIX
peakuuii (MRM) no aBym nepexonam. IlpemnokenHas meronuka oOecreyrBaia XOpOIIUe
crenenu u3BnedeHus ot 60 1o 99 % u xoporiryro Bocrpon3BoauMocTs (sr < 0.30). MaTpuyHbIii
abdekt ans Bcex mectuiuaoB Obu1 HIke 30%. KonmudecTBeHHBIN aHANMM3 OCYLIECTBISLIN
METO/IOM MaTPUYHOU TPaTyHPOBKH, MPEENbl onpeaeneHus coctabmwin ot 0.5 1o 5,0 MKI/KT.
TakuM 00pazoM MpencTaBICHHAs aBTOpaMH METOAWKA Obllla YCHEIIHO BaJUAMPOBAHA IS
KoJm4uecTBeHHOTOo onpeneiienns 430 mecTUua0B B MTOJAMOPE MUEIT.

HUccnedosanue evinorneno 6 pamkax HUP «Paspabomxa memoouxku usmepeHuil
necmuyuoos8 8 nOOMope nyejil Xpomamo-macc-cneKmpomMempuyecKumMu Memooamu

Jluteparypa
1. Harwood, G.P.; Dolezal, A.G. Pesticide—Virus Interactions in Honey Bees: Challenges and
Opportunities for Understanding Drivers of Bee Declines. Viruses 2020, 12, 566.
2. Mullin, C.A.; Chen, J.; Fine, J.D.; Frazier, M.T.; Frazier, J.L. The Formulation Makes the
Honey Bee Poison. Pestic. Biochem. Physiol. 2015, 120, 27-35.
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N3YYEHUE MEITAIOUIET'O BJIUAHUA I''TYBOKUX 9BTEKTHYECKHUX
PACTBOPUTEJIEM ITPU ®OTOMETPUYECKOM OITPEJIEJIEHUU
BUOJIOTTUYECKU AKTUBHBIX BEHIECTB B OKCTPAKTAX JIEKAPCTEHHBIX
PACTEHUI
Ayvimuuna B.C., Illuwos A.1Q., Hu3oe E.P.
Canxm-Ilemepbypeckuii 20cy0apcmeenHbviil yHugepcumen,

HUncmumym xumuu, Cankm-Ilemepbype, Poccus

E-mail: st107503@student.spbu.ru

@®1aBOHOUIBI - TpyNNa MOJIU(PEHOIBHBIX COSIUHEHHM, 00JaAal0MUX PAIOM MOJIE3HBIX
CBOICTB, BKJIIOYas IPOTUBOBUPYCHBIE, IPOTUBOBOCHAIUTENBHBIE, KapAUONPOTEKTOPHBLIE,
MPOTUBOANA0ETHYECKHE, TPOTUBOPaKoBbIe [1]. OOHUM U3 HIMPOKO UCHOIB3YEMBIX METOJOB
orpeneneHusi o0mIero coaepKaHus (IIABOHOMIOB B PACTUTEIBHBIX JKCTPAKTAX SIBISIETCS
dboromeTpuueckuii ananu3 ¢ ucnonb3oBanueM AlICl3 [2]. B coBpemeHHON aHaTUTHYECKOI
XUMHUM Ui u3BiiedeHuss BAB M3 pacTUTEnbHOro ChIpbsi BCE 4Yallle MPUMEHSIOT TITyOOKue
sBTeKTUYecKue pactBoputenu (I'9P), KOMIOHEHTHI KOTOPBIX MOTYT CBsi3bIBaThCs ¢ AlCl3 miun
¢ (rmaBoHOMITAMM W HCKaXaTh aHATUTHYCCKHHA curHalL llenmpio maHHON paboThl OBLIO
BBISICHUTH, OKa3bIBalOT JU ['DOP Ha OocHOBe Xjopuja XOJIMHA Kak aklenTopa BOJOPOIAHBIX
CBSA3€M M pa3IMYHBIX KJIACCOB COEIMHEHUHN (CHMPTOB, CaxapoB, MOUYEBHUHBI U KHUCJOT) Kak
JIOHOPOB, MeMAoHi d3pGdEeKT U, eciu OH eCTh, MPEIJIOKUTh BaAPHAHTHI €r0 YCTPaHEHUs, a
TaKXe MPOBECTH (DOTOMETPUUECKUH aHATIH3 peabHBIX 00pa3IoB ¢ Hcmoiib3oBaHueM [ DP.

B nanHOM wHccienoBaHUU MPOBOIMIM (DOTOMETPUUYECKYIO PEAKIUI0 B ONTHUMAIbHBIX
YCIIOBHSX € pa3inyHbIMU qo0aBkamu [ DP u Beraucisum memaromuii 3¢ ¢dext. beuio nokasano,
YTO BO BCEM HM3Yy4eHHOM nuana3zoHe konueHtpauuid (10-100 r/m) ucnonb3oBanue ['OP mis
onpezeneHuss (IaBOHOUIOB 0€3 KaKUX-JIWOO MOMOJHUTEIBHBIX TMpOLENyp WM 0e3 yuera
MEIAIOMIEr0 BIUSHUSA HEBO3MOXKHO. BTN MccenoBaHbl criocoObl YCTpaHEHUsT MEIIatoIIero
BIUSIHUS, B TEpBYIO0 ouepenb, usMeHeHue pH cpenpl. diaBoHOUABI B IIETOYHOM cpene
crocoOHBI 00Pa30BbIBATh OKpallleHHbIE (POPMBI, TPU 3TOM Habr0AaeTCst 0ATOXPOMHBIN CIBUT
B CIIeKTpe norjiouieHus. B pesynpraTe ObUI NpEANIOKEH albTEPHATHUBHBIM IMOAXOA K
(doTromMeTpuyeCKOMY aHaJIM3y, OCHOBaHHBIM Ha M3MeHeHMH PH pacTBopa sKcTpakra 6e3
nobasnennst AlCls. C moMompio MpeayIoKEHHOTO MeTojla OBUIO OIpesesieHo oOlee
coJiepkaHue (IaBOHOMIOB B TpaBax. Pe3ynbTaThl aHajau3a CpPaBHUBAIM C Pe3yJIbTaTaMH,
MOJIy4YE€HHBIMHU 10 CTAaHJAPTHOMY MeTOy ¢ ucnois3oBanuemM AlCls.

S
. HoBbin
pH 10 nogxop 6es
va,30mm, | pass == (Na:C0;) / MeLLaIoLLero
) 30 MUH, Pas6aBneHue
0 e 82 pasa 7‘ | 4 ~ BAusiHus MIP
— —_— o )
\ w \ 7 100 mxn
k! W' Uentpudyruposaune, | | SKCTpakTa
v W 5mun 10000 06. ‘. \ ) —
50 Mr cyxoit \ A AlCI, / —— Mewatowee
npo6bi
+Tunrap Mpouecc akcTpakuuy oTomeTpudeckoe BnusHue MNP
$nasorouaos onpeneneHue obliero
cogepxaHuna

¢naBoHoMaoe
PucyHnok 1. AHanu3 pacTUTENBHOTO ChIPbSL.

Paboma  evinonnena npu  @unancosoti  noooepxcke  Canxm-Ilemepbypeckozo
T'ocyoapcmeennoco Yrnusepcumema (npoexm 103753335). Hayumvie uccnedosanus Oviiu
npoBedeHbl ¢ UCNONb308aHuemM 000pyoosanusi Hayynoeo napxa Canxm-Ilemepbypeckozo
T'ocyoapcmeennoco Yuugsepcumema (Memoowsl ananuza cocmasa eewecms).
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distribution, biosynthesis, and antioxidant activity // Food Chemistry. 2022. Vol. 383. P. 1-13.
2. Shraim A., Ahmed T., Rahman M., Hijji Y. Determination of total flavonoid content by
aluminum chloride assay: A critical evaluation // LWT. 2021. Vol. 150. P. 1-11
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