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Tlonnapomatvieckne yrNescaopois (NAY) BXOAAT B YHCN0 HAWBONEE BAKHGIX SHTPONOMEHHLIX 3arPAIHA-
TEneil oKpyxanen cpefs. MHOMrMe M3 HiuX NPOKENRT MYTAreHHYo U WK KEHUEDOraHHYIo aKTUEHOCTE, HO B
MPDE HET BOMHEX KDUTERWER AN OUEHKK WX onNacHocTi, Wwpokoe pacnpocTpanedue MAY 8 CReOosss KO-
HECTBEX M X CNOCOGHOCTE HAKENNMBATLCR B DKPYAXAIOWER CPEAE Bbi3biBaeT HeoBxoaMMOCTE AHaNU3HpoBaTh
pasHoobpasdsie npupodHse obberTel. MeToauka NPoEELEHMA AHANKM3A 3a8MCHT KaK OT TWNa ofbexkTa, Tak U
oT Tina TpefyeMoi WHbOpPMaUK.

MpegcTasnaemsid 06300 NOCBALLEH KPUTUHECKOMY PACCMOTREHWIO CORBPaMEHHEIX METOA0E ONPEAENEHNA
NAY B oBbaxTax OKDYRADLLER CPaOR, BKMOYAs CTagumo npobonoaroToeku,

Paapurie 4e 0BeHeckoil UHBIUTH3ALIMH B HALLE  Mbl 3arpA3HEHMA OKPYKAIIeH cpesl moiMapoMa-
BPEMHA HEBOSMOAHO 663 TEXHHYECKOrO Mporpecca. THYECKHUMH yiepogopogasi ([TAY). [Mog repuutom
LUHPORO PAIBHTOH ITPOMBILLIEHHOCTH U TpaHemop-  [TAY ob6IMHO HOAPaIVMEBAIOTCR CAEIVIONIHE COENH-
THOH CeTH. TPUBEIIIHY K BOAHHKHOBEHHUIO [IPO0J1e-  HeHMA ¥ MX ATKWT - M APWINPOU3BOAHbIE [1]:
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[MAY kak NoLTIOTAHTE OTIHYANTCA BEICOKOH
VOTOHYHBOCTRIO K BHENTHHM BO3IEHCTBHAM M CTI0-
CODHOCTEI0 HAKATTHBATHCA B MPHPOIHEI MATPH-
uax. Braodad GuoTy. Ocobyio olfacHoCTh MpeacTan-
agor MAY, ofiiagamigme MyTareHHoM 1 KaHuepo-
TEHHOH AKTHRHOCTBIO, K KOTOPBIM OTHOCHTCA, FIPEH-
Ae seero, Genalajnupen,

Mpofinema 3arpA3IHEHHA OKPVHKAOIIEN Cpeibl
MAY anTpornoreHHOro ¥apaktepa HOCHMT rofiank-
HENE xapakTep [2-5]. [TAY ofipasyvioTes B KadecTee
MoG0YMHBIX NPOIVETOR OPH NPOLHECCAX BRICOKOTEMITE -
parypHeii nepepaloTEH OPraHMyecKoro Chiphs, I71a8-
HbIM 0fpazoM. Ha Hedmenepe pada ThIBAOIY, KOK-
COXMMHMECKHX, ATIOMHUHHEBLIX MPOU3BOACTRAX
[6-9]. OgHMM M3 OCHOBHEIX HCTOYHHMKOB 3arpa3He-
HiA TAY okpyialowmei cpeis ABTACTCA ABTOTPAH-
cnopt [10.11] - B BeRTIONHBIX rasax asToMobuei
ofpapyikeHo Goaee 1 530TIAY. 3naquTebHYIO POk B
obpazopanuu TAY urpanT AaBHALIHMA M CYI0X0ACTRO.

M3 npupoIHLIX MCTOMHHKOB. COZAAIOINY QOHOBLI
yposeHb [TAY, MO¥HO OTMETHTE MX CHHTES HEKOTO-
PHIMH pACTEHHAMME ¥ MHEpooprafuamanir [ 12-15],
JNECHBIE TIOHADE, BYJIHAHHYECKYID JeATENEHOCTE
[12] 1 MeTeopHTHY IO NbLL | 16].

Iapanrensio c HakoIeHreM MAY uaeT ux aer-
pasauia s npupoe. [epeocTeneHHyIo posib B Ipo-
Hecee MPHPOLHOro caMooyHieHus o1 IAY urpaer
rnpoiece MUKpoOHOTD paanowednd. B yacTHooTH,
MukpodIopa cTOUMHBLX Boj criocofiHa paspyiuaTs 1o
4096 [TAY, B oM wicne Gexalajmapen. HapecTHb Gak-
Tepun, cnocobeTevionge Metabonuamy [AY 8 npe-
CHBIX M MOPCKHX BoAoeMax U s oyse [ 13, 14]. O6men
BEIIFCTE ¥ HEROTOPBIX rPUboB ¥ pacTeHuil Takxe
MOMET MPHBOINTD K PasioHeHHI COIePHAIIHNCA B
noyse MAY [17.18]. HekoTopyo posis B paspyiueHim
IMAY B yonoeuAx 4icToi atMocdepil M IpH AocTa-
TouHOI TPOIBKATENBHOCTH CBETOBOTD [IHA HIPaeT
visTpadmonerosoe ofnvyenne [2.19,20].

1. HopMaTHBHOE PEryIHpOBaAHNE COMEPHCA-
A lIAV

HamisiMe nocToOAHHBIX HCTOYHHKOB TTAY (B wac-
THOCTH. TOThKO B aTMochepy Hanboaee onacHoro
GenalajuupeHa exeroqHo NocTYNacT 5 TRICAY TOHH
|5]) oBycnopnuBaeT MX HaKOIUIEHHe B BOJe, MOYBE,
TRAHAY pacTeHHit HRHBOTHEIX. B nochearem ciry-
Yae OHM AKKVMVTHPYIOTCA B #UPOBRIX THAHAN, 07~
KV/la 3aTeM NOCTVIAKT B IHPRYIHPYVIOWVID KPoBb,
Bbl3blBad H3MeHeHHA OPraHoB H TEaHe [3.21]. ¥r-
POEY LA MU BOT0 OPraHi3Ma Npec TARTAIT He TONb-
o cami [TAY. ofnanaouie TORCHYHOC TR, MYTa-
reMHOR B/ HIH KaHIeporeHHOR aKTHEHOCTEIO. HO U
MPOAVETLI HX MeTabo/amMa, sadacTyio Bonee orac-
Hbule, YeM HCXOAHEBIC coeguHenusn [21]. Io yposam
GHosorHueckore Bos3aciicTeA Ha dSenopeka [TAY
MOTYT GRITE OTHECEHB] K PASPALY "CYTICPaKOTOKCH -
KaHToR" [5]. B HACTOALIEE BPpEMA TPUAHAHO HEI0ITV -
CTUMEIM HANHUHE GOMLITHHCTEA CYTIEP3KOTORCH-
KAHTOB B MPOAYVETAX MHTAHMA, BO3IYXe H MHTHEBOI
Bojie. (JAHAKD MOTHOCTLID HABEKATE 3TOT0 NPARTH-
qeckH Hepoamomino. [loatoMmy cToMT BOonmpoc of
VMEHBIIIEHHH PUCKA MOPAKeHHA Ye0BeKa M 1IpH-
poasl cynepakoTorkcHkanTami |5, C aTol uenso
Ou1LTH VCTAHOBRMCHE! CAHHTAPHO-THIHEHHYeCKHE
HOPMEI COAEPHAHAA BPEAHLIX BEILECTE B PALTIY-
Hbix cpeaax v obberray. HanbonbiuM KaHueporeH-
HEIM JeficTBUEeM cpeay npHopuTeTHL [TAY ofna-
naet Genalajnupen, BHeceHHbIN B MesUyHapoaHbi
PETHCTP NOTEHIHANBHO TOKCHYHBIX XHMHYECKHX
eelecTs. B Hameil erpade [DesmiaHagsopoM yera-
Hosners chegytougie NJK no Genalajmnpeny [2):

- 0. 15 mrr/m* asposonn GeHala)iupeHa B BO3TY -
xe pafioueii 30HBI;
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- 0.1 mur/m? B aTMocde pHoM Bo3Iyxe HACEAEH-
HBEIX MECT [CpelHecy TOuHAR )

= DMr/n e Boje BOIOSMOB XOAAACTBEHHD-THTLE-
BOTO U KYAETYPHO-6LITOBOrO BOAONOILI0BAHKMA;

- 20 MEr /K B oYBe,

[Mpeanomenra creayomas OUeHKa CTENEHH 3a-
rpasHeHuA noys Desala)nupenon |5):

VYMEpeHHANA 40 20-30 mur/Kr;
FHAYHTEILHAR 31-100 MEr/Er;
BEICOKARA cenie 100 MEr/Kr

Cansnnanansopom PO pexoMeHIoRaHbl, Ha-
MIPUMED. CTEAVIOIHE JOMYCTHMBIE HOPMBI COICPHA-
HuA GeHa(a)nMpeHa B TAKMX MUILEBRIX TPOJAVETAX,
HKakK:

KOMYeHANn peiba 0.7-0.8 Mer/kr;
MIVTOKO 0,13 Muer/kr:
MAacIo PACTHTEIbHOE 0.2-10.0 mur /ur:
xned 0.15 mer/kr;

1.1-3.0 MET/ KI;
0.4-0.66 MET/HT;

rosbaca TBEpJaa KOmyYeHan

konbaca papeHan

KoJbaca KonyeHan 16.5-29.5 mur,/kr:

OBOLLIN 0.4-1.1 mEr/kr.
B Haiued crpane onpeaenetnt IJIK B Boagyxe

paboyunx noMermeHuit s caeayoupx [TAY [22):

HadTanH 20 mr /v
theHAHTPEH 0.8 mr/m;
MHpeH 0.1 mr/m?.

PexoMeHI0BaHD TAKKE ONPENENATE COTeprRaHHe
theHanTpeHa M HADTANHHA B BOJE BOIOEMOB X03sii-
CTREHHO-TIHTBEBOTO M KYALTYPHO-BLITOBOND BOAO-
nonsaopanun (K coorsercreenso 0.4 mr/a u
0.05 mr/n). 11K nadranuua ana peifioxosgicTeeH-
HBIX BO0eMOB yetanosaeHa 0.004 Mr/ 1. Cogepma-
HHe (peHAHTPEHA B CTOMHEIX BOJAX NMPeInpHaTHil,
HaNMpapTAeMbix Ha GHOOMHYECKYI0 OUHCTRY. He A00-
¥HO npepsnuats 40 Mr/a|19].

Crnenyer oTMETHTE, 4TO B MHPE /10 CHX NIOP HE yT-
TaHOBJACHBI EJMHBIE KPHTEPHH OUEHKH OMacHOCTH
HaHLEeporeHOB W MyTareHon, Hanpumep, cornacHo
TpeGosaHuAM AreHeTna 1o OxpaHe ORpysaloLe
Cpeaet CLIA (Environment Protection Agency, EPA
US)[23.24] u Crincka [TpHOPHTETHEIX 3arpA3HHTe-
neit Esponetickoro CoobuiecTsa ofAzaTeabHOMY OM-
PeASTeHHI0 B BO3IYXe W BojJax nognesat 16 coeqn-
HeHH# prja [1AY [25]. B 1o e Bpems B COOTBETCTBIMH
co Cnuckom ITpHOPUTETHRIX 3arpAaHuTened Boj
BeemupHoit Oprasusauun 31paBooxpaHeHns
(BO3)—pcero wects [25). Mpu atom [TAY sxonaT B
HHC0 NOKA3ATE/IC KaYeCTHa BO/k! B CHCTEME [IIo-
GansHOro MOHHTOPHHTE [26].

Jlns 0LEeHKH ONACHOCTH KAHLEPOr €HOB B BO3JTY-
X€e BBEJIeHA Be/THUMHA (PAKTOpa PHCKA (BEPOATHOCTD
BOSHMEHOBEHWA pAKAa B PE3yILTATE MOCTOSHHOTO
HHFATALIMOHHOTG BO3ASHCTRBHA B Tevenne Gonee 70

6

AET NPH KOHOEHTPpAUWKY BellecTBa B BOIAYXE
1107 r/am), coctasasaouian ana Gens(a)nupena
0.07. PakTopsl puCKa BoaaeACTBHA OCTAILHEIX [TPH-
OPHTETHBIX NoAM0TaHTOB [TAY ripeanoxseno onpe-
AENATE OTHOCHTELHO GeHala)mupena (tafin. 1)[24).

TaGnuua 1
JHBMBANSHTE TOKCHYHOCTH TAY oTHOCHTENBHO
Gena(ajnupena

May DaAKTOP pUCKa

Bens{ajnvpen 1
finBens(a hjantpauen
Benao(),b)jgnyoparren
BeHaolkhnyopanTeH 0.1
MuaeHo(1,2 3-cdjnupeu
AHTpEUEH

XpuzeH 0.01
Benao(g,h.ijnepunen
AueHaTuneH
AlexadgiTan

Dnyopex 0.001
CEHAHTDEH
DRyopaHTeH
Mupeu

[MpHcyTereue TAY B paanoobpaatbix o6 berTax
OKpy#HaKLe cpebl H X CNocobHOC TS AKKYMYTTH -
POBATECA B THAHAX MHBLIX opratuamon [18,.21.27]
TpefyeT aHanM3a MHPOKOro CHeKTPA MPHPOIHBIX
MAaTPHll - BO3IYX. BOJA. AOHHLIE OTI0MEHHA, TOYBA,
PacTHTENLHBIE H MHBOTHBIC TKAHH H CEKPELM,
IpOIYETHI NHTaAHHA. HHaKoe cogepsanne onpege-
AEMBIX BEIIECTE H MELIAIOLLEE OMPe e/ IeHHIO BITH-
AHME KOMTIOHEHTOB MATPHLLL TPeGyIoT TpHMeHEHHA
BBICOKOYYBCTBHTENBHBIX M CEIEKTHBHBLX METOJ0B
AHATHAA B COMETAHHK © TpeaBapHTensHoil adihen-
TUBHOMA OMHCTKONR M KOHLEHTPHPOBAHUEM Olpete-
JIAEMBIX BELLIECTD.

HpuTideckoMy paccMoTpeHHIO CYLIECTBYIOUMX
METOA0B AeTekTHpoBaHuA [TAY B OKpyKalouen cpe-
ae ¥ noAroToBke Npol K AHANUTHYECKHM HaMepe-
HHAM NOCBALICHA HacToAmAadA palfoTa,

2. Iloproroska obpasna o6bexTa oxpyncaio-
me# cpeabl 418 AHANN3A HA coaepanne [IAY

CragmMa npeasapTensHoil NpolonoaroTosKi
ABIAETCH HE TOJbKO HeobxoauMoi rpolegypoit, Ho
OT HeE YACTO 3aBHCHT NMPABIVIBHOCT ONPEAEEHHA
[TAY B roit wnu nHolt maTpune [8). CrioxHocTh npes-
BAPHTEAbHONH OYMMCTEM CHJILHO 3aBUCHT OT THIA
Heonegyemoro ofpaaua. Boga M posgayx ABIHIOTCA
Haubo/ee MPOCTHIMM IIA aHaNM3a o6 BEKTAMH, a B




AHANUTAKS W KOHTDOML, Ne 2, 1998

CoyYaE HHPHBLIX GHOTOTHYECKIX MATPULL TPHUXOIT-
CH MPOBOIHT b LUTHTEABHVIO MHOTOCTYTIEHYATYI0 041-
CTKY OT MPeBOCKOAAILIETO KOTHYECTEA OpTaHHYeCHiX
BellecTs MaTpULB [28].

HeobxoaMMocTh MpeABapHTEIbHON MOATOTOBKMA
Npolbl M MPABWIA, KOTOPBIMH CAEIYVET ITPH 3TOM PY-
HOBOACTBOBATLOA, ONPEASAAnTeA MPHPOLoit npobsl
M CBOMICTBaAMM OCHOBHOTO BEILECTEA MPoGkl, THIIOM
Tpebyvemoil HHPOPMALHK, LTHTEIBHOCTBIO aHaIH-
3a. a TAKWE ero XapaxkTepoM (KaHecTREHHOE MK
KOJIMYeCcTBEHHOE oNpeaencHue) [28-31).

CrheayeT 0TMETHTD, YTO B CBA3H C MOBCEMECTHBIM
pacnpocTpaHednes [TAY He cymecTayeT eaHHOM
METOOHUKH [U1A onpeieleHHA HE B o0 beKTax oKpy-
mawweil cpeasl M, B HACTHOCTH, B NHLLEBLIX [1PO-
nyrTax [32]. [lpoucce npoeeacHma npobonoaroros-
KM 3aBMCHT B Hoabilei cTeneHH oT THITA MCC/Ieaye-
MOro 00 bEKTA M B MEHBLIE — 0T BeIGOpa HHCTPYMEH -
TANEHOro MeToaa aHannaa, O6LIYHO 3TOT Npouece
COCTOMT M3 CASIVIOMIMX CTALHI

L. Orhop mpolsl M AOATOTOBKA K BLIAETEHHIO,

2. Buecenne cTaHIapTOR.

3. Boynenenne,

4, OMMCTHA 3KCTPAKTA.

5. HaenTHdUKEALMA 1 KOIHYeCTBEHHASR OLeHKA
conepsaniin [AY,

2. 1. OmbBop npobivt u nod2omoska K seideieHLIo

OTr6op npobsl U NOUTOTOBKA K BLILEIEHIK 32-
KIHMAETCA B MAMEPEHWH KOTIYeC TEE 0TODPaHHOTO
MaTepiaia (B3pelMBaHHe LA TRepAkix npob, 1a-
MepeHne 00LeMa A HHAKOCTel M Fra308 - Henoc-
PEACTREHHO HIH BREMUCIEHHEM NOTORA, TIpoLlete-
ro qepes inestp). Henoasaosasme dunsTpos mpi
orbope npob Bo3gyxa [a Takme BhIXIONHBIX ME308,
Akivoe) HeoOxoaumo noTomMy, 4o [IAY cogepsarca
MMEHHO HA YACTHLAX NBUIY ¥ caskn [33-38). Ma-3a
HHakoro cofgepikanns IAY B soaagyxe otop npob
MPOHIBOAWTCA B TEMEHHE LIHTEALHOIO BPEMEHH.
Tak. HanpuMep. 08 onpeleieHHA B Bosayxe pabo-
YHX 30H auTpaueHa, GexsolajanTpauena, Genao-
[a.hjanTpanena. Genao(g h.ijnepunena, Genacla)-
nmupena. duiyopena, Gersolbldayopanrena. Genao-
[kjdmyopanTena 1 Sen3ofijduyopadTena MeTOLOM
rasoBoi xpomaTtorpathin HeobXoHMo NpoKavaTh
yepes dpuisrp 600 1 Bodayxa B TedeHMe 5 Hacos: ANA
ornpeieseHHa Hah TamMHA - cooTBeTCTBeHHO 96 1 B
Teyenne 8 yacon [31). [lna yiapaMBaHMa YacTHIl
OBUTH M KOTIOTH, HA KOTOPLIX copbupyioTes [TAY,
YALLE BCEro MCMONB3IVIOT PHALTPLI H3 CTERI0BOTOK-
ta dups Wathman v Sartorius i KBapLEBYIO BATY.
s yiIaB HMBAHWA TETVHHX OPraHHYecKHK CoeITHE -
HHi - naTpoubl ¢ copbeHTani: cMona XAD-2, neHo-
MOIHYPETAH, PAXTHYHELE MAPKH CHIHKATeTA. B TOM

UHCAe XHMHYECEH MOAHGHLUIMPOBAHHOTD, SKTHBH-
poeanibie yin# [5,39,40]. MHora HenonbayiT KoH-
LEHTPALMOHHBIC KOMOHER, 3arnoIHeHHbe copbeH-
TOM ¢ HaHECCHHOM MIM XMMMYECKH CBA3aHHOI
Anawoi cdalofi, aa cHeT B3AaMMOJEICTEMA C KOTO-
poit yaepsusaoTea [TAY [41.42] CrenyeT 0TMETHTE,
uTo npu oThope npob Boamyxa HEnOXOAMMO VU TEI-
BATL TEMIEPATYPY M RIAKHOCTE BO3IVXA, BpeMA
roga (a MHOrMA U CYTOK). CHOPOCTh ¥ HanpasieHHe
BeTpa. AHANHAY BO3IYVXa. MAPKAM H cocTasy QiikT-
poB M copieHTOR, HCTIOTLIYEMBIM NPK NTpobooTiope.
rocaAmeHs! noapobusie o63opnl [43-46].

IMpouenypet orfopa mpol BOLLH BO3TYXA HMEOT
muoro obiero: ocofeHHO aTo KacaeTeH METOL0R, Co-
BMetainy orfop npof # ROHUEHTPHPOBAHHE,
Bergy cpoix aunoduieHem ceoiicTs [TAY npakTi-
YeCKH HEPACTBOPHME! B BOJE, HO 34l PrNBAIOTCA
BIBEUIEHHBIMM TBEPILIMI YacTHIaMK [39], MpuMe-
HeHpe GuneTpos Ha ctaguu orbopa npolel B 3TOM
cay4ae noseponaet paforars ¢ Sonbumsi ofwema-
MH. 3HAYHTENLHO COKPALLIAA 3aTPAThl HA [EPeBOa-
Ky. lLllnpokoe pacnpocTpaHeHHE /1A HARMEYEHHA 13
BOILI CAEJ0B OPraHMYECKHX COSTHHEHMI Momy9M-
N cMoibl XAD, copledTsl ¢ TPHBH TEIMIH FPYTINaMi
[47.48] n axTBHpoBaHHBIe yH [49-51). Munen-
JNIAPHAA SKCTPaKLHA HEMOHOTEHHBIMH MOBEPXHOCT -
HO-AKTUBHLIMH BEILECT BAMK BOIM3N TOYKH [TOMYT-
HEHHA PACTEOPA MOSBOIACT HE TOILKO BLIIEIHT L, HO
M CHOHIEHTPHPOBATE B yobHoll LA gansHefiero
ananmHaa QopMe pacTBOPeHHEE B Boe MHnodis-
HBble coegUHeHHA, B ToM wucie [TAY |52], Mlpeano-
HeH Takke MHoroobeaomuii Meto GHOMOHHTO-
pHHra MyTareHos Tina Gega(ajnupena ¥ ero MeTa-
HomuTon: (rranouHaHHOBRIE KPACHTENM, HMMobH-
NMA0BAHHBIE HA MArHWUTHEIX HOCHTEX, CroCobHbI
coplHpoBaTh H3 BOAHLIX Cpe/l ILIAHAPHBIE MOJEKY -
bl APOMATHYECKHX COEAMHEHHH, HMEIIIHMX B CRO-
eM COCTERE TPH H OoJlee KOHASHCHPOBAHHLIY Apo-
MATHYECKHX KoAbLa [S3].

s reepasix npob BaskHoH cTaaueil npobonos-
rOTOBKH ABIAETCH HaMeTEYeHHE [ToMOre HH3ALIHA).
HMuoria npoBodAT BEICYIIHBaHHe ofpaalia - Kay 10
romoreHmsaiian (oA pacteduii | L 3] menxnx Mmope-
HMX 0praHnaMon [54). no4s ¥ A0HHBIX OTA0KEHMN
|55]). Tar v nocae [56]. Ofpasus menum (ocofeHuo
HHPHOH B GoTraToil MpoTEHHAMM)] HaCTO [IOQBEpra-
KT MMAPWIKAY PAcTEOPAMH MMAPOKCHAOE Leaod-
HbIX MeTaL1os [57-61]; MHoraa aToT npoLuece NpoBo-
JAHTCH NOCTe IKCTPaKLMK |62).

2.2, Brecerue cmandapmos

Pasnoobpasue obpasuos okpymalnilei cpeisl,
MHOTOKOMIIOHEHTHOCTE H HEMOCTOAHCTBO HX COCTa-
Ba KpaiiHe YCOKHAT NPoUeIypy cTanlapTiaa-

?
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LIEH, TI03TOMY YA BOero KoJWYecTReHHOE Onpee-
NeHWe NPpoM3BOAHTeA MeTogoM golapok (Wi me
MEeTOAOM “BHECEHOD - HalleHo ). BHeceHHe cTanaap-
TOB (OOpeAe/eHHbIX KOAHYeCTB olpejieifeMbix Be-
LUECTR) MPOH3IBOAMTCA MOCTIe TOMOTeHW3aMK B Bhbl-
CYIUMBAHUA (1A pacTeHuit [13]. MeAKHX MOPCKHX
oprainamos |54|. monoka [63]). B turepatype omi-
CAHO MPHMEHEHHE B KAYMECTES BHYTPCHHETO CTaH-
JapTa paJHoaKkTHBHO MedeHbIX 'C Genalajnmupena
[64]. duryopena. nupena, HadTanuHa [65). aHTpa-
ueHa |66]. Ilpy kKonHuecTBeHHOM ONpeaeTeHuH TTAY
METO/IOM XPOMATO-MACC-CIIeKTPOMETPHH B 0Dpaselt
BEOAAT TOHYHOE KOIHYECTBO HIOTOMHO-MEeMEHBIX
[obbrvpo "C) onpegenAeMbIX BEILIECTB.

A 970l e LetH HeNOALIYIOT METO BHELIHErD
cTaHjapTa [MocTpoeHHe rPpagyHpoBoOYMHOTO rpadik-
Ka). 0QIHAKO IMePBLIA METOO M3 HUX MPeAoYTHTE k-
HEH, TaK KaK cpa3y No3sojifseT oUeHHTE M YUYeCTh
pauaHKe thona [23).

2.3, Buwdenenue [TIAY

Buugenenne [TAY ocymecTaaaoT akeTpakimedi
OpraHH4eckIMH PACTBOPHTEIAMH (GeHaon, Toavo,
AleTOH, NeHCaH, UMKIOMeKCaH, MeHTaHd, IMa3THIo-
Bl 3(PUP, AUETOHUTPWA, AMMETHICYTHPAT, KI10po-
thopm 1w MxX cMecH) B annapate Cokcenerta [33. 37,
38. 56. 57. 67-69] mnu ma yneTpazsyrkosoli Gaxe
[35.41.70]. Haorpa annA seigenenna [MAY noasayior-
cA KoMmruekcoobpasyomumn arentamMn (koens
[32]mam 2.4. 7 -rpunuTpo-9-duryopon [57]). Sduder-
THBHOCTE TAKOH 3KCTPaKUMHA ATA MPHOPHTETHBIX
[NAY npesbituaeT 99% [70].

B cmyuae oBpastion ¢ HEBEICOKHM CONEpAaHMeM
BoJb! (HedhTE M NpoayKTEL e nepepaGoTru, oTpabo-
TaHHble Macha |7 1. 72|, npeapapuTensHO BhICYILIEH-
Hble ofpasus! i | 73]) nobasamoT HeopraHUHEeC-
KHE OCYIIMTeNH, 00bHMHO cynbgaT HATPHA, HEemoC-
PEACTBEHHO NMPH SKCTPAKLIHK.

B nocneguee ppema 101 selieneHus [TAY ua ob-
PA3LOE NPAKTHYECKH BCEX THNOB (MACTHLB! JhIMAa
[74]. ocaaku |75. T6]. nousa [77], nHuieBsle TPOIYVE-
Tht |78]) noayymna pacnpocTpaHe HHE CYTIEPKPHTH-
yeckad UIIOHIHAA 3KCTPAKIHA, adhberTHRHOCTL
KOTOpoil CpaBHUMA ¢ sRCTpakiHMeil B armapate Co-
Kcneta. BeccnopHeIMHA ZOCTOHHCTEAMH 3TOMO METO-
A3 ABMACTCA BRICOKAA CKOPOCTE BHCTRPAKLIMH, YHC-
TOTa NpUMeHAEMBIX dHAKNX thaa (4ame Bcero COy)
i NErKOCTE Y/laJleHHA PACTBOPHTENA MPH HHIKMX
TeMITEPATYPAX. YTO HE MPHBOINT K MOTEPAM M pa3-
NOMEHHID HEYCTOMYHBEIX ONPeIeieMbIX COSTHHE -
HHit [78,79].

JnA maessIx TpoIyKTOB CYLIECTEYIOUIME METO-
JMKH XapakTepHaywTed HoIbLIHM KOJAHYerTBOM
onepatii B, ecTeCTBEHHO, JTHTeNbHOCTRIo. Hanpu-

B

Mep, opHUHATEHAA MeTOIHEA AMepHEaHcKoro 06 -
uecTea XuMiukos [ADAC) [28] pna ananuaa cogep-
waHuA [MAY B MACe W chipe NpeaoIaraeT MHOTo-
KPATHVIO SKCTPaKLHIO [OCAe oMblleHHA obpaasia.,
YTO 3AHHUMAeT npuMepHo 24 yaca. CranjaprHan
METOIHEA ArEHTCTEA 10 0XpaHe oKpyRaloueii cpe-
aei CIIA (EPA) [23] npeanosaraeT TpeXKpaTHYO ok -
CTPAKLMI0 XJIOPUCTHIM METHICHOM [MPH CHIBHOM
nepeMelHBaii. BRHIY TOT0, 4To offbeMbl MogyH3a-
EMEIX SKCTPAKTOR 00BIMHO BEIMKHN, ITePe] OMHCTHOM
IKCTPAKTA IMOYTH BCETJIA MPOBOIAT €0 KOHUEeHTPH-
poOBAHEE MVTEM YTIAPMBAHMA, HHOTAA C 3aMeHoil
pacreopuTens [B0-82|. B pabote [B3]| npempiomena
MeToIuKa onpejeneria Gexala)mupeta B MALEBLIX
MATpHLAX, paszpafloTaHHan Ha OCHOBE METOIHEH
HAOMEpPHO-CTIeIH(HUYECKOro AHANMAEA ONPeIeTeHHA
Cofepradua JHoKCHHOB [84-86|. Bernenenme Gexa-
(a)nupena Ha MTUNOQUALHEIX MATPHIL MPOBOAHNTCA
MY TEM IKCTPAKLIMH CMEILHBAIOILIMMICAH © BOA0M pa-
CTBOPHTENAMH (CMeChIo ANleTOHA M reKcaHa) © noc-
JNeAVIOUINMM BLICATHBAHHEM OPraHHYEcKIN COeqH-
HeHnil Ma BogHoi thasel. OTaeneHre M OOHOBPEMEH-
HOE KOHLIEHTPHPOBAHHE ILTaHAPHBIX ApOMaTHYeC-
KHX COETHHEHHI OT OCTANBHBIX OPraHHYecKHX Be-
MecTs QOCTHIASTCH C© MOMOMBR MHEPOKOTOHEH.
aanoiHeHHol aKTHBMPOBAHHBIM yrieM. Henaeuo
pazpafoTana HoPas METOOMKA OJHOBPEMEHHOTD
onpeaeaeHnA NAY 1 X a30TCoaepHalHx MPoHaBoI-
HBIX B APEHOM MACe. BrigeneHue onpegenaeMb
KOMITOHEHTOB MOCTe THAPOIHAa 00pasla npoBoaaT
C BhICOKHMH BhIXoaaMmi (Gonee 92 %) npH mMoMoLILH
KOMOHKM ¢ AHATOMUTOM |87].

2.4, Omiucrmica CTTypama
OuHCTHA 3KCTPAKTA COBEPUISHHO HeolXoIuMa

MPH HATHYHH Dpeol1aJaiiiHy BeLIecTB MATPHLL,
COIKCTPArMpPYIOWMXCA ¢ TTAY ¢ MelaoLi 1ok
HeHieMy onpeneieHidn. BapuaHThl 04HCTHH 3KCT-
pakKToB JocTaTouHo pasHoobpasni |38, 58, 60. 70).
HInpokoe npuMeHexe A 9Toll eI HALLTH paa-
JHYHBIE BapHaHTH agcopfunoHHON XpomaTorpa-
thitn. Paree nomynApHad TOHKOCIORHARA XpoMaTor-
pathia Ha pasnUuHeIX HocuTenax [6. 28. 39. 54. 59,
88| B nociegHee BpeMA HACTOHMHEBO BRITECHASTCH
KOMoHOUHOI [23, 54, 65, 74. 87] B caaan ¢ noABNEHH-
es GoJiee BLICOKOYYBCTBHTEIBHBIX METOZOB aHATH-
aa. [pu paBoTe ¢ MaibLIMH KOJIHYECTBAMM BELLIECTB
oYeHb VI00HBI KAPTpHDEHI (67, 86, 89, 90]. Kpyr 1c-
MoNL3VeMbIX copleHToB orpaHuydeH. OGBIYHO aTo
copfeHThl Ha OCHOBE CHIMKATENA, OKHCH ATIOMH-
HHA M/ WK uX codeTadudA (91, 92|, Hanpumep, Bce
SHCTPAKTEI, MOIVHEHHEIE MPH aHATH3E CLIpa WK
sica 1o oduunarsHoll MeTomuke ADAC, cnemver
YETLIPEXKPATHO NPOMBITE TEILI0H BOAOIR, Ka# LI
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pa3 oTépackiBan BOIHLI CNOH. MOCTE Yero sKCTpaK-
Thl B CTPOroil Mocae10BaTeNsHOCTH CIIEYeT Npormye-
THTh Hepes KoJoHEy, cogepdanyio Florsil. u nposo-
ANTE amouposane Gernaonom. [na onpeaenennn
seex MAY neolxognmo cofpats Bee #akHe dpak-
LMK, MPOLIEAIIHE Yeped KROMOHKY, a LA onpeaeie-
#1157 GeH3o(a)jnpena Tpefverea TonbEo GeHaIoNLHBI
amoar. JLTa ouMeTRH MeTHWIEHXTOPHIHOO SKCTPAaK-
Ta, NOJYVYaeMoro cornacHo metoauke EPA [23], nep-
BOHAYAIBHO MPOBOIAT 3AMCHY PAcTBOPHUTEAA Ha
HHKIOTEKCAH. 3aTeM NMOMVYeHHBIA PACTBOP HAHOCAT
HA KOJOHKY C MTPeJIBAPHTENLHO NOATOTORIEHHEIM
CHJTHKATEIeM, MTPOMBIBAKOT KOJOHKY MEHTAHOM W
AMHOHPYHIT CMEChID MEHTAHA C XN0PHCTEIM METHLTES-
tom. [Ipi ouncTre skcTpakTa HA Sephadex LH-20
(amoeHT H30MPONAHO HIH BeH301) IPOMCXOIMT OT-
aeneHre [MAY oT HETOMAPHEIX THIMTI0B. [TpH nonTop-
HOM XpoMaTorpadMpoBaHHH 3TIDATA HA CHIIHEAre-
Jie MIH OKHCH aJTIOMHHHEA HAtaBIAlTeA 0T HACk!-
LIeHHLIX VINEBOoA0POI0R H SoBUIHMHCTEA onediHHOB,
KOTOPEIE SAMPYIOTCA BRICTPEE. A TaKKe oT HoMk-
HIMHCTBA MOTAPHLIX BELIECTH, OCTAIMXCA HA KO-
nowke [57]

JinA MpoBegeHNA IKOMOTHYHECKOrD MOHHTOPHH-
ra. a TAKKE CKPUHHWHTA, CYILIECTBYIOT MPOCTLIE H
GLICTPLIE METOAHKH ONpPeIeeHHA NPHCYTCTBHA
MAY B nipoGe. B aToM corydae HeT HeoGXoAHMOCTH B
TilATeBHOM ouneTke ofpasua. Oxa3siBAETCH A0C-
TATOYHEIM [MPOBECTH PasiefeHHe oNpeendeMbIx
KOMMOHEHTOB TOHKOCT0MHOR XxpomaTorpadmeit ¢
nocaeayiomed HaeHTHgHKauHel dayopecLHpyio-
X mATeH [93].

2.5. Hderumugheaitin U KoAUMECMBSHHILA OLEH-
ka codepxcanua [NAY

HaeHTHdHEaUna H KOMTHYeCTBEHHOE Onpejene-
HHE. a TAaK#Ke BeIfOp HHCTPYMEHTANBLHOTO METOAA
AABMUCAT OT LEeAH aHANH3a U BoaMoHocTel nabo-
patopri. B ofweM cayyae MOMHO BELIETHTE 3 0C-
HOBHbIX AHATHTHYECKHX LIETH: ONpeleneHie Beex
umerotxca 8 obpaaite [MAY (aro naubonee noporo-
CTOAILMIT BAPHAHT, 4ACTO HCTIO/IB3YEMBIIT JUTA MOHI-
TOPHHTA OKpy:Katolei cpeapl [35]). onpeaenenne
TOMLKO KaHUeporeHHBIX [TAY, conepranmxor 310 7
KOHASHCHPOBAaHHLIX Kostell [60.67). u. HakoHer. on-
peaeneHue camMoro onacHoro Gens{ajmupena (mocie-
AHHMH IBYMA MeToZaMi ocoleHHO YacTo onpeae-
JIAKOT KAYMECTEO MPOIYKTOB MHTaHUA).

3. MeToas! onpenenesnn [IAY

B HacToALLee BpeMs CYILECTEYET HECKOBKO CIIo-
cobop onpeaenednd [TAY B pasiHYHLL TPHPOAHBLIX
 xuMiteckMx cMmecax. Huakue yposuu [K ana
[MAY TpelfyioT npUMeHeHHA A aHAIH3a HHCTPY-

MEHTATBHLIX METOA0B, XAPAKTePHBVIOLIMXCH BbICO-
KOH YYBCTEHTENLHOCTER) H CETEKTHBHOCTEID, 3THM
YOTOBUAM B MOTHON Mepe 0TBEYAIOT XpoMaTorpadi-
HECKHE METOABLI H. B HACTHOCTH, XpoOMaTo-Mace-

CMEKTPOMETPHA.

3. 1. lN'ozceas xpomamozpagius
lazopaa xpomaTtorpahua JANA aHAIH3a CMECH

[MAY sriepesie Geina npysedea s 1964 royy [94]. B
KAMWLIAPHOM BApPHAHTE ra3oBoil xpomaTorpadgin
Hanforee HIMPOKOe MPHMEHEHHE MOy IIH Me T
CH/IMKOHOBBLIE PE3HHEL C MPUBHTHIMM QPeHMTBHBIMM
rpyvrinamu SE-52 n SE-54[95-97]. ommuuaninHecs
BEICOKOH CENCHTHBHOCTRIO [T0 OTHOUIeHO K [TAY 1
NOCTATOYMHOH YCTOMYHBOCT IO MPH BEICOKHX TeMIle-
paTypax [HenoabayeMbi fHanason paboThkl KOMOH-
E# oT 60 ao 3000C).

HHAeKCH yAepHUBaHUA ManapHeix [TAY Ha
HEMOMAPHBIX KK c1abo NonapHelx hasax. ABIAK-
upeca gorapuipmpydeckod pyvHELMeRd JaBneHHA
Mapa oT TOYMKH KHITEHHA H MOJIEKyIAPHOTO BECA ITPe/-
CTABHTENA, MOTYT BEITh MOTYHeHb! SKCIEpHMEeH TATb-
HO WK Ty TeM pacyeta [98- 100].

HaeHTHQHEALMA ONpeJIeTAeMBIX BELLIECTB [1po-
BOAMTCA MO HHAeKcam viepsupanua Kopava [37].
anA Yero HeolXoaumMo MpoBoaHTE KaTHOpoBRyY KO-
NMOHKH, TAK KAK BETHYHHBI HHAPKCOB 3aBHCAT OT
TOMUIMHE! MAEHKH cTauMoHapHol dassl, LTHHEB
KOJOHKH, TEMIepaTVPHOTO PEHMA, CKOPOCTH rasa-
HOCHUTENA, HHIHeKUMoHHoH cueTeMe (Taba. 2) | 100].

Mpn onpeaenenun [MAY MeToaoM rasosoit Xpo-
maTorpadii Yame BCero MCro/b3yeTon miaMeHHo-
HOHWM3AMHOHHEIA JeTEKTOP BBHAY YHHBEPCATLHOC-
TH XapaKTepHCTHE: IHANAa30H JHHeHOCTH OTHIH-
ka 107 uyyscTBUTENBHOCTS -5 nir. [LTaMeHHO-HOHHK-
SALMOHHLIL JeTeRTOp JaeT OTRIHK Ha BOE Bellle-
cTBa, cnocolHBE ropeTh ¢ ofpascBalHHeM HOHOB, 4To
MOMET MPHBOANTE K 3aBBIILEHNI0 PE3YTLTATOR (Ha-
[IpUMEp. B CIy4ae MPUCYTCTBHA B CMECH METHTOBO-
ro apupa oNeHHOBOH KHCI0Th GyAeT 3aBblLeH pe-
AYALTAT MO ONpeJsie o KONHYecTBa NHpeHa npH
HCMONBE30OBAHWH FPagHeHTHOTO TEMIEPATYPHOTO
pescnma. naronpuaTHoroe L onpeaeneHna [AY no
uHnekcam Hoea4a). Bo nabesanie aToro clegyver
NPOBOIMTE TIHATENLHYI) OYMCTRY AHANHIHPYeMOH
rpobel [7].

JleTerTop C 3MeKTPOHHLIM 3AXBATOM (YYBCTBH-
TenbHoCTh He Meree O, | nr mMHeHb AnHaMiyec-
kA guanaszod 10%) cenektieed Ha [TAY B cMmecax
VIIEeBOAOPOAOE (Er0 OTHIHK 3aBHCHT OT CTPYKTYPLI
coeHHeHHA) M yaobeH MpH onpeIeneHMH H30Mepon
MAY. [puMeHeHMe ero 3aTPyAHEHD, eC/IH B ofpege-

AAeMO CMECH NPUCYTCTBYIOT APYTHE anekTpodiuisb-
HEIE BELIECTBA. 3T0 OTHOCHTCA, B EPBYIO DYEpeh. K

9
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TaBnuua 2
Mrupexce Koava AN HEKOTORBIX BEWECTE, HENOOBWKHAR Mala SE-54 [100]
nay Temnepatypa, *C Nopwem TeMnepaTypwl
or 60 ao 300 °C
140 220 300 2 "Claunn 8 "Clvmn
Hadpranu+ 1218.20 — - 1176.72 1195.09
AlerafTUNEE 1466.71 1550 86 = 143893 1469.14
AusmagTes 1500.00 1582.31 — 1476.03 1506.09
dayopeH - 1674.07 - 1573.99 1609.01
PeHanTpeH —_ 1865 98 2000.00 1770.20 1815.60
AxTpauex - 1875.56 2000.00 1780.62 1826 .66
DyopaHTeH — 2122 .43 227166 2050 .48 2111.585
Mupex —- 2AT1.77 2334 97 2100.00 2169.39
BenaolalaHTpauer — — 2636.18 2437 .99 2517 .89
XpuaeH — — 2684947 244982 2531.88

HACTO COMPOBORIaILAM [TAY ranore HHPOBAHHbIM
apoMaTHHeCKHM coeiHernam [101]

MNepcnekTiBHD MCTIONbL2OBAHKE (DOTOMOHMW3ALIN -
OHHOMO JETEKTOPAa, TAKKE CeleKTHBHOrO Ha [TAY
(mmanason paGotsl 107, YyBCTBHTEALHOCTE 2 1ir):
ocolblil HHTEpeC MPeJCTABIALT HAMEePeHHE NPH pas-
JIMYHBIX JUTHHAX BOJTH.

Macc-cneKTpocRonM4eckoe AeTEKTHPOBAHHE
npraaeT rasdoBoil XxpomaTorpaduu Ka4ecTBEHHO
HOBBIE MMOE3HEIE CBOMCTEA, H TI0O3TOMY COMETAHHE
STHX METOHOB [XPOoMATO-MaCC-CIIEKTROMETPHA) Tpe-
GVET OTAENBEHOTO PACCMOTPEHHA,

3.2. Bucokoaghghermusras seudkocmuas xpoma-
moepaghus

BeicokoadderTHBHAA WHAKOCTHAA XPOMATO-
rpadgma (BIHX). kak HOpMANLHO=. Tak U o0paleH-
HO-(ha30BAA, WIMPOKD NPUMEHACTCA INA pasaene-
HuA [TAY. a B coveTadii ¢ KAKHM-AHU00 BUIOOM J1e-
TERTHPRPOBAHHA ~ ATA HX OROHYEATENLHOIO KOJIHYe-
CTBEHHOTO ONpeAeneHHA 7],

B nopmansio-dazosoil BAHD B kavecTee HEMoa-
BHKHOM (hassl Hanbosee HacTo HCMOMB3VIOT MEJIKO-
AUCTIEPCHBLE WIH TTOBEPXHOCTHO-IOPUCTLIE OKHUCE
AMOMHHKHA WK ciUTHKares | 102)]: B kavecTse moJa-
BIAHBIX (Paa — [peieIbHbBIC YTACBOL0POIbL, KOTOPbIE
A7 MOBBILEHHA ATIOHPYIOIMX CBOACTB MogHgMLIH-
PYHOT AR THBHPYIOLHMI foBapkami [7]. Ha copBuu-
OHHBIH MPOHece CYIecTREHHD BAHAT KHCI0THO-
OCHOBHBIE B3AUMOASHACTBHA. OKHCE AMIOMMHIA |
CHIMEATNSAL CYUIECTREHHO OTAHYAWTCA I CBOMM
copGUMOHHBIM XapaKTepUCTHREAM Gaarogapa paa-
JHYHOH KHCA0THOCTH H CTPYKTYPE MOBEPXHOCTH.
Copiuma [MAY Ha oxHeH ATOMUHEA MPOMCXOIAT 34
CHET WEKTPOCTATHYECKHMX BaauModeiicTeril. Omu-
caHo TakWke pasfeneHue cmeceit [IAY Ha auerarte
LE/UTII0AR], TIOTHAMHJE, MAKPOTIOPHCTOM MOAHCTH-
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poJie, casax, CHIHKarene. MoanHUHpoBaHHOM
MMEPHHOBLIMH KHCIOTAMM [7].

OaHaro HaHGONBLLIYIO MOMYTHPHOCTE NPHOGpe-
JIM XMMMYEeCHH CBAIAHHBE HENMoIBIDRHEE (aakl. Ha
HUX BeIMoAHAETEA okono 80 % seex pasmenennil,
nposoguMex MeTegom BOHIX| 7). B obpainenHo-ga-
30BOM BAPHAHTE VIEPHUBAHUE ONPEASTASTCA HEMo-
NAPHBIM HecneHdHYeckM BaanMoaeficTEHeM
copfiaT—copleHT H MOMAPHEM crieundHIecKTM
copiaT—aileHT. 3a cYeT VHHKATBHBIX CBOACTE M
Nerkoit JocTynHooTH HaUboIkLIee pactpocTpaHe-
HHE MOVHAIH OKTAIeLTCHIaHOBRIE 00 pallleHHbLIe
azel. B aureparype npuBeaeHEL JaHHLIE 110 yaep-
scnpanu [NAY va ofpameHnsx azax C . npuBH-
THIX K CHIMKAreK), MOBePXHOCTHO-TIOPHCTEIM Ma-
TepHATaM. opuctoMy crewny |7, 71, 103). B noche-
AHee BpeMA paspabarhiBAKTCA HOBBIE COPOEHTHL,
COLe PIHAILINES AHATOMrHYHBE ATH;OATHYECHKIIM OKTA-
AEUMABHBIM HIETRAM DOIHCHIOKCAHOBbIE CPYTILL ¢
NPHBATEIMHA APOMATHYECKHMH dparmerTami |13,
104].

Ha spemera yiepssyBaHia HesaMeleHHB [TAY
M MX TOMOJIOTOB CYVIIECTBEHHLIM 00pA30M BAHALT
coctas nogsumHof daaw. HaubBonee yacro ue-
NOALAYIOT CMECH MeTaHO/a ¢ BOAoH M AleTOHHTPH-
JIA ¢ BOQOM,

[MoBhilUEHHE TEMIEPATYPhl KOJOHKH CVKaeT
MUKKH W cORpaNaeT BpeMa adanuaa. Henonsaosa-
HHE TEMIEPATYPHOrO FPAJIMEHTA. KAK M B FA30B0I
xpomatorpathHy, NoasoafAeT Takie pasienuTh Be-
LIECTEA, BHIXOALLME B M30KPaTHYECKOM PEXIME 01
HHM xpoMaTorpadhHYeckHM NTHKOM. NoaToMy nojasop
CocTaBa NOABMAKHON daskl M TEMIEPATYPHOID pe-
AHMA HIPAeT BAMKHYHIO POk B ONTHMMU3AHK [Ipo-
necca pasgenedus [TAY.

H3BecTHRI NPHMEPL] TPHMEHEHHA PAATHYHBLX
THNOB JETEKTOPOR, 0JHaKO Hanboasiles pacnpocT-
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PaHeHHe NoIYHHIH WIsT padionetosniit 1 duyopec-
HeHTHEI JleAcTBie yIbTpadMoIe TORBIX Je TEKTOPOR
OCHOBAHO HA TOM. YTO MOJCKY/IbLl APOMATHYECKIIN
COeIMHeEHNUNA, B ToM umcie i TIAY, aduperTinno no-
rfrowanT yiasTpadguoneTonslii ceet. [TpH Henofksso-
BAHHH VLT pathHoIe TOBLIX A TEKTOPOB MPIMEeHEHHE
apoMaTHYECKHX pacTBOpHTElel HeBoaMomHo, B
ATHX CYHAAX NOIL3VIOTCA IPYTHMH PACTBOPHUTENA-
MU, TOOWEHHE KOTOPLIMH YALTpaHoIeToBOrO
CRETA MMPH JACTEKTHPYEMBIX TAMHAX BOJIH MHHH-
mansHo. Bee 16 npuopureTHeix [TAY MonHo yemewn-
HO JeTeKTHPORATE OpH ANHHe BoAHLL 254 1M [T0).
HagecTHO MHOMECTEO BAPHAHTOB YABT pahHoieToso-
ro e TeKTHPOBAHHA. N03BOJIAINLLIX T0BLICHTE IOPOT
YYBCTEMTENBHOCTH OIHOT0 WIH HECKOIBKIX KOMIO-
HEHTOH, HCTIWIB3IVA JETCRTHRPOBAHME PN NepeMeH-
HbBIX [ 105- 107 | win HecKoTbEMX AnWHax BorH | 108).
Jna maentudukanuy [TAY HenonsayoT TAKKE AHA-
JIM3 MX NONHELX Y creRTpos NormoweHHA, HoTopksLe
CHHMAaIT Mocjie pasfeleHHA CMECH MeTOMOM
BOHIX [ 109]. B ue sax MHOTOKOMIIOHEH THOTO OITpe-
AeneHHUA YCIELLTHD MCNONb30BAHL] DLICTPOe CRAHW-
POBaHHE H MHOTOBOMHOBBIE AETEKTOPHL © Myphe-
npecfpasopariienm [110].

HauGonee wacto geTektiposande TTAY npi ux
paagenennd MeTogom BOHX ocHoBaHO Ha MX cno-
coBHocTi duTyopecupoBaTh Mpit oGy YeHHH YIBT-
pachHoNe TORRIM CBETOM. JT0 CBOHCTBHO. KAK [TPaBi-
10, HE MPUCYILE BEIECTRAM MATPHLL! I MTOIHXI0-
PHMPOBAHHBIM OPTrAHUYECKUM COIHHEHHAM. YacTo
cormyTeTeyompn [AY, dunyopiMerpryecKii 1eTex-
TOP CENEKTHBEH M0 OTHOLUIEHHID K KOHIEHCHPOBAH-
Hbm [TAY |11 1-114] 1 ofnagaeTt snicokoil SyBCTBH-
TEABHOCTBIO. C €ro NoMOLLBI MOMNHO OIpeie/iaTh
coaepranme NMAY meree 0. 1 mrr/n|25]. Mpeaen o6-
HAPYHEHHA MOMHO MOBLICHTh, MCTIONLE3VA duryopec-
LEHLLHEO, BO3GYIALMYEO MAIEPHEIM HITVUCHHEM.
YeennueHHA HVBCTBHTEABHOCTH MOMHO AoGHTLCA
TAKKE NPUMEHEHHEM YIKDNOA0CHOrD dunsTpa, a
ANA TI0Xe PpaspelleHHbLIX MHKOB — MOHOXPOMAaTO-
pa [7]. Beuio nposegeHo onpefenedue 17 pasiiy-
HBIX [TAY B e, pojae 0 TadaduHoM ILIMY C HCMTOJ b
30BAHHEM XPOMATOrPAMM, MOy HeHHLIX MPH PAIHELX
MUTHHAX BOJTH BO3BYHIEHMA H HeMyeKaHHa duyopec-
ueHumu [ 11 1], [MpucyTeTBHE B aHATHAHPYEMBIX CME-
CAX HEKOTOPBIX BEWECTs [HANpUMeD, HHTPpoMeTaHa
WM KHCIOPOIa) MOMKET [IPHBECTH K CENEKTHBHOMY
raieHHn uryopecieHIH HekoTopeix [IAY [71.112).
Hanporus, no6asnenwue dnyopodopa (anmunuua)
MO3BOIAET AeTEKTHPOBATE He duyopecupyioue
MAY. ®ayopuMeTpHUeckHil JeTeKTop B COYeTAHMN
C HOMMBIOTEPHOH TEXHHUKON M GaHKoM JaHHBIX yC-
MemHo NTPHMeHAETCA [UTH aHANH3A CI0EHBIX CMe-
ceit [69, 114].

MeTtopom BOMHX © duryopecueHTHRIM JeTEKTO-
poM onpenenAnT copepranie [TAY B poge (39, 41,
115]. Bozgyxe [33, 38, 46], aAbMax i BEIXA0NHBELX Fa-
3ax (65, 113]. PaspafoTaHsl CTAHAAPTHBIE METOLH-
ki 1o onpegenennio [MAY metogom BOHX B mope-
KMX ocagkax |68, korocoBOM Macae M 3eleHOM ro-
powke [56]; B peifibem mupe [63].

Liluporo pactipocTpaHedHbIe MeToauKl EPA US
[23] pekoMeEHAYIOT OTAEBHO ONpeaennTh HadTamn.
ageHadmivteH. aueHapTeH H QUIVOPEH MPH ITOMOLLH
YO petertopa, a GayvopUMeTPHYSCKHH JeTeKTOp
HCTIOTBIOBATE JJIH Ol peeleHHA ocTaabHBIE [TAY,

Coveranne BOMX ¢ Macc-cnekTpocKonu4ec-
KHM JeTeKTHPOBaHHEM ofeliaeT. HECMOTPH Ha Cpag-
HHTETBHO MAT0e Moka Yoo pabot B aToli obnacTi,
CTaTh HOBLIM MOLLHBIM METOA0M JUIA AHATH3A Opra-
HHYECKHX coeauHeHni |1 16].

3.3, Xpomsmamo- Macc-CresimpoMempus

MeTog xpoMaTo-mMace-cnekTpoMerpis (XMC)
npegcrapiaeT coboil kombuaaiwpo MeToga MHHX o
MaCC-CIEKTPOMETPOM B KAYECTRE IETEKTOPA, KOTO-
PRI, KAk NPABHI0, HMeeT HOMIILITepHOe ofiece-
YeHHE ¢ IporpaMMoil "GuianoTe uHOro NoHcKa”™, Mno-
ABONAIOLIEE MTPOBOANTE MIEHTHDHKALHIO CAOHHBLX
eMecel] ¢ HeNoIb3oBaHHeM HHAECKCOB nogobusa 116,
117). Boicokas 4yBCTBHTEABHOCTD, CEIEKTHBHOCTh
1 creITIHOCTE TAKOH KOMOMHALI METOA0B 0=
ABOMIRET OMPEAeNATE BEIIECTRA, HAXOAILHECH B cie-
IOBBIX KOMHYECTRAK, HA HOHE COTEH APVIMK, KOH-
LHEHTPALHH KOTOPBIX MOTYT BLITh B ThICAYKM paa
Goawsure |117]. 3a cuer Gogee npouaBoaMTENBHOI
OTHRAYKH BOSIYXA M3 Takoll cHeTemMul [TyphoMonery -
NAPHBIE HACOCK]) BO3MOMHA MPAMAA CTHIKOBKA Ka-
MUTAPHON KOJOHEM € MAcc-cOexTpoMeTpoM (He3
HCMOIB30BAHKA CENapaTopa) fea noTepy YYBCTRMI-
TETRHOCTH 1 paspeniarnilei crnocobfHooTH AeTeRTo-
pa. B rakoll RoMOHMHALME KOPPERTHOCTE HABHTH-
thHKALIMH YEEIHUHBAETCA 34 CHET MCIONBL30BAHNA
Kak xpoMaTorpaduyeckux HHaexkcos (IR, t muu). Tak
H CHNEKTPOMETPHYECKHX NMOKAsaTened (HaeHTHY-
HOCTH [0 NOHOMY MACC-CTIEKTPY B NPeieax Be-
YUHL! BOCTIPOMIBOAHMOCTH, MHOUOMOHHOE CeIeK-
THEHOE AeTeKTHPOBAHME, OCTOAHCTEO BEMHYHHBL
OTHOLIEHIA HHTEHCHBHOCTEH XapaKTePHC THYECKHX
MOHOB). ITOYACTO MO3BOIAET CYLUECTBEHHO CHHINTH
TpefoBAHMA K XPOMATOrpadveckoMy PA3IeneHHK
AHATM3UPYEMBIX CMece M YTIPOCTHTE Mpouexypy
ouMeTEH npobs |1 18].

YunTsiBan BeICOKYI0 CTASIVIBHOCTE KOHIAEHCHPO-
BAaHHBIX apOMATHYECKHX coeJAHHEHHMA K HOHM3a-
LIMH, MO#HO CYHTATH 3IEKTPOHHBIN yaap Hanboee
VAAYHBIM CIOCOGOM HOHM3ALMH, 06ecneYHBaOILIMM
HAMTYUYILYVIO BOCIIPOHIBOAMMOCT b PE3VILTATOB Ha-

11
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MepeHHuit no cpaBHeHHIo C APYTHMH BHAaMH HOHH-
aanMi. B Macc-criesTpax anekTpoHHoro yaapa [AY
BCETAA JAKT MAKCHMANLHBIN M0 HHTEHCHBHOCTH
MUk MoaeryAapHoro noxa (M*). Mx mace-crnerTphl
OTAHYAIOTCA YPe3BblYaiHO CETeKTHBHBIM XapaKTe-
poM rparMeHTalMH. JaBafd parMeHTHEIE HOHBL
CRAZAHHEIC C PAHAOMHAALMORHON NoTepeii oaHoro,
ABYX WIH TPeX ATOMOB BOAOPOIA, STHMUHHPOBAHN-
eM HelTpaibHBIX YaCTHIL ATIETHIEHA H3 YKAIAHHBIX
HoHoB - M-, [M-HJ*. [M-2H|* » Tak aanee n ofpasona-
HHEM IBY3RPAIHLIX HOHOB M3 YRA3AHHBIX OCKOIOM-
HBIX HOHOB (X Jomd nocruraeT 20 % oT moaHoro HoH-
HoroToka [70. 119-121]).

Jlna noCcTHREHHA HHAKIK ITPeIe/0B IeTeKTHpPo-
BaHnA HeoGXoAUMO HCMOIB30OBAThE BhicoKo3her-
THBHBIE XpoMaTorpaduyeckue KonoHEn, Kpome
TOrD, OKA3AN0CH VIOGHLIM MTPOROINTE PETHCTPALIHIO
M* 1 XapaKTepHCTHHECKHX HOHOB ONpeaeiAeMbix
COeHHe HH © MCNOML30BAHMEM TEXHHKH CCIeKTHR-
HOTO HOHHOMD JeTeKTHPOBAHMA. ITOT METOJ ITPHME-
HHM LA OnNpeaeTeHHA CoeIHHeHHH, TPHCY TCTBYI0-

LMY B CIOHHBIN CMECAX B CJICIOBBIX KOTHYECTBAX, B
YACTHOCTH. MPHA ONMPeIe/ICHNH TOKCHYHLIX BEUECTH
B ofberRTax okpyRawined cpeas [119, 122]. Takum
obpazoM. HaenTHduramm MAY crenyer sectTimy-
TEM CENEKTHBHOMND JeTEHKTHRPOBAHHA PAad/IHYHLIX
TTAY 1o HxX MOJEEYTAPHBIM HOHAM, a JY4ILE [0 J8YM
HMOHAM A KAXA0ro npeacrasurens - M* u [M-H|".
B aToM cmyvae, HCTIONL3YVA COOTHOLLIEHHE HHTEHCHE-
Hocrelt noHos M-, [M-H|'. MmoskHo naeHTHOULIPO-
BaTh M3oMepnt TTAY. rane He npuberan k XpoMaTo-
rpaHYeCKHM XapakTeEPHCTHRAM,

MMp1 HOHHIALIMHA 2TeKTPOHHBIM YIAPOM HE Bee-
ria BOSMOMKHO PAITHYHTE HaoMepsl TTAY, gawinime
OMUaKHe COeRTPLL. B aToM civyae JeTeKTHPOBIHNE
BEAETCA N0 OTHOIIEHHK HHTEHCHBHOCTH MHKOB
noHoB M* u [M-1]". a xpomaTorpadpmyeckuiit KOHT-
POITE OCYLIECTRIASTCA 10 BPEMEHAM Yile priHBaHMA,
Macc-cHeKTphl HIEKTPoOHHOTD yaapa Muorux TTAY
XOpOUIo H3y4eHb! H cobpaHbl B CTIEMANTBHBIX H3aa-
HuAx. Hafop feTeRTHpYeMbIX HOHOB ATA WIeHTHgH-
kaumn IMAY npueeges g Tabn. 3.

TaGnuua 3
Hafop peTesTHpyeMeix WOHOE ONA wleHTHsrawmn MAY [119]
Coegurenne M M-17* T FHEPTVA HOHK-
3aumw, 2B (+0/02)
Hacdranim 128 127 8.85 8.26
AHTDALEH 178 w7 — 7.55
DaHaHTpeH 178 177 15,38 B28
Muped 202 2{1 6.54 7.41
LnyopaHTaH 202 201 12.05 7.95
Xpuaen 228 227 9.35 7.58
Bedao(ajanTpaued 228 227 20 7.41
Bewala)mipen 252 251 12.35 T.12
Bewao{k)dinyopanTes 252 251 15,39 6.97
[OuBerao(a hjadTpaueH 278 277 12.35 7.38

XUMHYeCKaa HOHH3aUNA ¢ HCMOALIOBAHHEM
METAHA B KAYECTBE TA3A-PEATeHTA NPHBOIHMT K 00-
pPasoBaHMIO MpelMylecTBeHHO HoHoR [M+1]° {aa
CHET CPOACTBA aPOMATHHECKHX COSIMHEHNH K MPo-
TOHY) H, B HCCKOTBKO MEHBIIEM KOTHYECTBE, K KIAC-
Tepy [M+29]°. uTo Takme nos3poiAeT B foablIMHCTRE
CAVYAeB MPOBECTH HAeHTHGUKALND HIOMEPOB
[70.119). [Mpi aToM OTHOCHTENLHEIE CROPOCTH PEak-
1 ofMeHa OpOTOHOM M 3APAIOM H. CIeI0BATEL-
HO, obpasosaHie NPEHMYLIECTEEHHO MOTERYIAPHO-
ro gona M* i nosa [M+ 1] HaxogATCA B cooTBET-
CTEHH CO CPOACTBOM COSIMHEHHA K NPOTOHY ¢ [10-
TEHITHAIOM HOHMIAIMM M 32BUCAT, TAKHM obpasomM,
OT CTPYETYPhI MOTERY/IL], PAadHYHBIE MACC-CTIEKT-
pPhl M8 anTpateda 1 eHasTpeHa GLUTH NoTVYeHb!
MpH HCTIOAL3IOBAHMH CMECH MeTaHa c aprosom [70].

12

Jlna MoneRyn. MMELITHX NOIoHTETBHOE CPOACTHD
K EKTPOHY, LenecoolpasHo HeNMoIb30BAThL XHMH-
YECKYI0 HOHHIAIWD ¢ ACCOLMATHEHLIM 3aXBATOM
SAEKTPOHA, NPHEBOILAILIHM K 00pasoBaHMIo OTpHLIA-
TEMBHBIX HOHOB, HECYLIMX HHdopMaHio o Maccee
smoneryiast (118, 120], B atom cayyae ANA MHOTHX
coeIHHeHNH HAGMAAETCA YBEIHYEeHHE YYBCTEH-
TEMLHOCTH BRUIY TOMO, YTO CKOPOCTL Peakiui aa-
XBATA WIEKTPOHA 00BIYMHO MHOT'D Bhillle cCHOpocTell
HOHHO-MONEKYIAPHBIX peakiuil. B kavecTee rasa-
peareHTa oNMHCaHO MpHMeHeHHe MeTaHa, JedTepi-
POBAHHOIND 3TAHOJA, 8 TAKKE KMCI0POIA A 0AHO-
BpeMeHHOM reHepalit MotoHHTENbHBIX H OTPHLLA-
TeNbHBIX HOHOB. Macc-cnexTphl XHMHHeckoi HoH-
3AUHH OUEeHb CIUTHHO 3ABUCAT OT YCIOBHIA 3KCIEpH -
MEHTA, BCIIEACTEHE H4ero OHW XA PaK TepUaVIOTCA Mo-
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XOH BOCTIPOHABOHMOCTEI H MO3TOMY MCTIOTEIYVIOT-
cA peago [70].

TexHuKa ¢ HCTIOAB30OBAHMEM (POTOMOHMIAUNN
IaeT “HHCThie” CIERTPBI MOJERVIAPHLIX HOHOB JLTA
APOMATHHECKHX coeMHeHMH. ITOT A herT MOMHKHO
MCTIONB3OBATE M UIA AHANNSA cMeceil. B COCTAB KO-
TOPLIX BXOJAT apoMaTHUYeCKHE YIeBo1opoasl. OA-
HAKO [HPOKOTO PacnpocTpPaHeHHA 3TOT NIpHeM B
MPAKTHKE He HAILE H3-33 CIOKHOCTH IKCTIePHMEH-
Ta (rnepewcTuposka npubopa) [70].

XpoMaTo-Mace-CleKTPOMETPHA - eHHCTBEH -
HEIT METO/L. MO3BOIAILLING MCHOTL3I0BATH AJTA HIeH-
THOUKALIH H KOTHYeCTBEHHBIX H3MEPEHHIT BHYT-
peHHme cTaHaapThi [ 119, 122]. B kadecTee BHYTPeH-
HIX CTAHJAPTOB MPUMEHAIOT MedeHsie *H 1 ¥C uao-
MepHble emecH [TAY. CasHr no Macce (Ha HHCIO Me-
YeHbIX ATOMOB) 1 TOT (pakT, 4TO BellecTEa-CcTanIap-
THI HMET [TPARTHYECKH O0HHAKOBLIE ¢ HEMEYEHBI-
mu [TAY xpomaTorpadmHyeckHe XapakTepHCTHRH
(rpemena yaepruBanns), ofycnosaMBaioT JErKyio
uneHTHQuEano. Konnuectso onpenenaeMnx [TAY
JIErKO PacCYHTHIBAETCA 110 TUIOLLIAIH MHKA CTaHIap-
TAa.

K ancty yenenHo aHATHIHPYEMBIX C TOMOLITEO
XPOMATO-MACC-CTIEKTPOMETPHH 0THOCHTCA OO LEKTHI
okpy=aoLet cpett [36]. obpaats nmutn. 6uono-
ruyec KO THAHH, MpeaMeTh] HCCIE 0B H A I-f.pHMH-
HAMHCTHEN i Megrisl | 1 20]. ST MeTogoM GbL1o
onpeaeneHo cofepianne [AY B TabauHom IbIMY
[113]. oH MCHOIB3YETCA B PA3HBIX CTPAHAX /A MO~
HUTOPHHIA BOaIyiLHOro Gacceitna ropogos [ 120].

Metog XMC uMeeT HEOCTIOPHMEBIE JOCTOMHC TER
H NOAYHHI WHPOKOE PACTIPOCTPAHEHHE KAK JOMH-
HHPYIOUIHI B 3KOI0M0-AHATHTHYECKOM KOHTPOIE.
OOHAKO OH GCTACTCA JOPOTHM M MO3TOMY HE BCETIA
JAOCTYTTHBIM MeTOo10M aHanHaa. Llenst na XMC npu-
GOpPHI (KBAAPYTIONBHBIE 1 THIA “HOHHOM JOBYLLIKH")
npubmuxawTes K ieHam Ha npubops: FHIX ¢ paa-
muuHeEIM HaGopos aeTeRTopos. CaepHHBaniiiM
dhakToposM NMpHMEHEeHHA MeTOAa B Hallleil cTpaHe
ABRTACTCH HE TOVTBKO OTCY TCTBHE TIPOHMABOC TR MTPH-
fopoR. HO ¥ HEAOCTATOK NOArOTOBIEHHBIX Ka1pos,

3.4, Bghperan Lnoasoxo2o

JnA vecleoBaHHA MOIHAPOMATHYECHHY YTe-
BOAOPOIAOE IIHPOKOE PACpoCTRpaHeHne MOTYHHI
METOA TOHKOCT PYKTYPHON THOMHHECLIEHTHOR Criek-
TPOCKOITHH, OCHOBAHHEIA Ha adubexTe. OTEPLITOM
LnoasekuM ¢ coTpyasmramu | 123]. Cyte aduberra
3AKMOYAETCA B TOM, 4TO [IPH HHIKUX TeMnepary-
Pax MOJCKYITE HEROTORBIX CNOHHBIX OPraHH4eckix
BEIIECTR, BHEAPEHHbBIX B KPUCTALINYECKY 0 MATPH-
LY HOPMATBHBIX NapadHOB, JAI0T KBaaKIHHeT4a-
ThIE CTIEKTPB] TIOMHHECUEHIIHH BRICOKOro paapere-

HUA [BMECTO pasMBITHIX THOGRYIHBLIX [1010C TTPH KOM-
HaTHoi TemnepaTtype) [124]. Henmoas3opaHie sToro
adpperTa IJIA AHATHTHYECKHX Lefell JaeT BLICORYIO
CENERTHBEHOCTh M HYBCTBMTE/IBHOC T, VAOBIETBOPA-
rollyio TpefoBaduAM A1a onpenenenna MAY [125).
BobILIOE 3HAYMEHHE [TPH 3TOM MMeeT BhiGop onmTH-
MATEHOR KOHLEHTPALHM HCCTeIVeMOro BEILECTEA B
pacTrope. KpaauaHHelluaTsiil XapakTep HMewT
CnerTPbl MPHMEeCHBLX MOAEKYT [TPH KOHIEHT A
oT 1005 no 109 moas/n [ 126)]. ¥eennueHme KOHILEHT-
PaLMH PACTBOPOR MPHBOAMT K YLUMPEHHID H Pa3Mbl -
THIO KBEA3H-THMHIH, 10 KOTOPBIM HETh3A YBEDEHHO
HAeHTHHUHPOBATL HHAHBHIVANEHRIE COCIMHE-
HyA. HecoMHEHHBIM JOCTOMHCTBOM METO/LH ABISET-
CH HeBLICOKAA TPeGoBaTENBHOCTE K CTENCHH 04HCT -
KN, 06YCA0BAMBAKINAA IKCITPECCHOCTE H ILIHPOKOE
npuMeHeHie Metoaa L noasckoro LA onpeaeneHuA
coaepicania [MAY B paaanyHbIX o0 BEKTAX ORPYIKA-
IoLel cpeanl: a3po3anaax BOAIVILHEIX Mace |127],
Bofe [54). novee 1 JOHHEIX oTnokeHHAX [127], pac-
reunax |13]. Mopeknx MHKpooprasmamax [54). o1-
pafoTaHHBIX Macaax, HeTH ¥ MACTAHLIX 3arpaa-
Henunx |72]. npoaykrax nutanna [128]. Meton
LUnonbcroro gaeT XOpoLIHe pe3yabTaThl LA onpe-
genedud Geus(ajnupeda. HO onpeneleHHe IpYTHX
[MAY ne Beerfia BO3MOAHHO BBHIY CabblX WIH HeYI0B-
JAETBOPHTENLHO CYMEHHLIX JIMHHI TIOMHHECLIEHITHN
[54. 127]. MoBkicHTE KAYECTBO OMPEIENEHHIT MOMKHO
HCAOIL30BAHMEM JTa3epa B KaUecTBe HCTOYHHEA
noafyaaeris UyopecUeHITHH, YTO IPHBOINT K BO3-
HUKHOBEHHIO B CTIEKTPE 0YeHb YAKHMX JuHuii [5].
CreayeT OTMETHTh, MTO CAOMHOCTE TpefiyeMoil an-
MapaTypbl ABIACTCH CYIIECTBEHHBIM OrPAHNYEHH -
£M B PACTPOCTPAHEHUH 3TOTO METOIA.

3.5. Hoaste memodu onpedenerita [TAY

Hak ofcy#aanoch BeIIE, 0 THYHTEILHON Yep-
ol [TAY Apnaercs Ux cnocofHoCTh QUIVOpeciHpo-
BATE 1011 AeficTBHeM Y HIH 1a3epHOTO HATY e HHA.
B nocnejHee BpeMaA B CBAIM ¢ PA3BUTHEM TEXHHEH
CTAN0 BOAMOMHBIM POBOAMTE olipedeterue [1AY b
cnoskHoll cxecs o3 npeIBapUTeIbEHOro pasieieHs
Ha OCHOBE LIHPOKOMACINTa0HbLLX CIEKTPOB X qury-
opecueHini [ 129]. Coanax neficTBYIOLLMI 110 3TOMY
e TPHHLMITY OITHKC-BOJOKOHHLIH CEHCOP 418 0f-
penenedusn ITAY ¢ TpeMA-NATLH KOHICHCHPOBAH-
HbIMH Konbiamu, OayopecueHmo sTHX [TAY soa-
fymaaloT JasepHbIM Haaydenden |130]. Merogom
CHHXPOHHOH ChEMEH CIIERTPOB ayopecueHUMNH
Guu10 onpeaeneso cogepianie 6 MPUOPHTETHLIX
MAY BBose|131].

Cpean HOBLIX XpoMaTorpafiHYeckiy MeTolA0R
aacayHBAET BHHMAHHWA CBEPXKPHUTHYeCcKan dutio-
uaHan xpomartorpadmsa [132].
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OmpeaeleHHB HHTEPe: BLI3bIBaAeT criocol on-
pexeneHHA HEKOTOPLIX [TAY B BOJHBIX M CIHPTOBBIX
PACTBOPAX MPH NOMOIH GHOXHMHYECKOrD ceHCopa
ELISA (enzyme linked immunosorbent assay) [ 133].

daxmotMeHHe

OBobueHye TAHHBIX MO TIPOBE NS HWK AHANITH-
UECKHX H3aMEePEHHH MOTHAPOMATHYECKHX VITIEBOAO-
pojioB B MPHPOAHBIX 06bekTax. Bmo4ad GHOTY M
MHLIEBLIC TPOAYKTE!, CBHAETEALCTEVET 0f oTCyT-
CTBHH eIHHOI YHHPHIHPOBAHHON METOIMEKN Mo
rOTOBHK P00 K asamuay. FyenHo craga npoGorno-
rOTOBKH OnpeenAeT Buifop MeToja AeTekTiposa-
HuA [IAY n onpefenaeT BpeMeHHBIE H PACXO/IHbIE
3ATPaTHl [KOTHYECTBEO M YHCI0 PACTBOPHTENEH. HX
YHCTOTY. ACCOPTHMEHT copbeHToB).
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