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BeeneHue

DKOJOTUUECKHE aHATN3bI BHITIOTHSIOT, KaK ITPaBUJIO, B XUMUYECKIUX JJab0OpaTo-
pusx (Kyzma TpaHCIIOPTUPYIOT IIPOOKI BO3MyXa, BOIBI WJIA ITOYBHI), OCHAIIIEHHBIX
COBPEMEHHBIMM aHAJIUTUYECKUMU IIPUOOpAMU U UMEIOIINX KBATM(DUIIMPOBAH -
HBIH IepcoHall. DTO BITOJIHE OMPAaBIaHHO, TaK KaK 9KOaHATUTHUKA UMEET JeJIO C
MmpobaMHU CJIOKHOTO COCTaBa, COMEPXKAIIMMHU IECITKU U COTHM 3arpsI3HSIONINX
BEIIECTB Pa3IMYHON MPUPOABI U TOKCUYHOCTU, a MUACHTU(PUKALMSI U KOJIH-
YECTBEHHOE OIpe/e/ICHUE B 3TUX MPOoOaxX MPUOPUTETHBIX 3arpsA3HUTENIEH TTPH-
POIHOI cpenbl — 3agava CJI0XKHAas U TPyIoeMKas.

B mocnenHee BpeMst XUMUUYECKUI aHATM3 ITOCTETICHHO TIepeMelliaeTcs 13 Jia-
OopaTopuu B «110jie» (MeCTa, IlIe HaXOIUTCSI aHAIM3UPYeMbIii 00beKT). MeToabl
BKCIIpecc-aHaar3a HallIi TpUMEHeHe MpU online KOHTPOJIe TEXHOJIOTUIECKUX
MPOLIECCOB, TP KOHTPOJE 3a COMEpP:KaHMEM MeTaHa B aTMocdepe YTOJbHBIX
IIAXT, PY TTOMCKE YyTeYeK IMPUPOIHOTO Ta3a U3 ra30IIPOBOIOB, OIIPEACICHIN MO-
HOOKCH/Ia YTJIepoaa B aBTOMOOMIIBHBIX BBIXJIOIAX, COMEPXKAHUS 030HA B CTPATO-
cdepe, KOCMUYECKUX UCCIIeIOBAHMSIX, ]I OOHAPYKeHUsI O0EBBIX OTPABJISIIOIIIX
BEILIECTB, IIPY OTNIEPATHUBHOM aHaIM3€e BOIbI (B TOM YUCJIE U MUThEBOM) M T.I., a
TaKKe OMpeAeSIeHUN TOKCUYHBIX M B3PIBOOIIACHBIX BEILIECTB B IIPOMBIIIUIEHHBIX
BBIOpOCAX M BO3MyXe pabodeit 30HbI MTPOMBIIIICHHBIX TIPS PUSTHIA.

DKoJjoruyeckue mpoodsl — 3T0 00pa3ibl 00bEKTOB OKpYKarolleli cpeabl (Bo-
IIbI, BO3IyXa, IMOYBHI), aHAJIN3 KOTOPBIX IMO3BOJISIET OOBEKTUBHO OLIEHUTH CTe-
MeHb ¥ OMAaCHOCTD 3arPsS3HEHUS] pETMOHOB U TeppuTopuit. [Is ucciaemoBaHuUs
BKOJIOTUYECKUX TIPOO TPUMEHSIOT pa3IMYHble BapMaHTHI XpoMarorpaduyec-
KHX, CIIEKTPAJbHBIX U 2JIEKTPOXUMUYECKUX METOIOB aHaIN3a, B TOM YHUCJIEe U
MOpTaTUBHBIE (OBICTPHIE, SKCIIPECCHBIE, TTOJIEBBIC, TECTOBBIC, MHANKATOPHBIE 1
1p.) METOJIBI.

DKcIpeccHBIe METOIBI Yallle BCETo CYXKAT /1T OMHOMOMEHTHOM OLIEHKH KO-
JIOTUYECKON CUTYalluM, OCOOCHHO TIPM aBapUIHBIX pPa3ivBaxX M BHIOPOCAX TOK-
CUYHBIX XMMUYECKUX BEILIECTB, a TAKXKe MPY BOSBHUKHOBEHUU UPE3BbIYaHBIX CH-
Tyauuii (Ioxapbl, B3pbIBbI, KaTacTpodbl U Ap.). MIHOrma sKCIpeccHble METOIbI
HCTIONB3YIOT TS TIPENBAPUTENBHOM OIICHKH (CKaHUPOBAHUS) CTETICHU 3arpsi3He-
HUSI OOBEKTA C TEM, YTOOBI IIOTOM B YCJIOBHSIX XOPOIIIO OCBEIIEHHON XUMUUYECKOM
JTabopaTopUH ITPOBECTU TTOIPOOHBIN aHATN3 COCTAaBa 3arPSI3HEHUSI.

I'maBHBIM TOCTOMHCTBOM 3KCITPECC-METOIO0B aHAIM3A SIBJISIETCST MX TTPOCTOTA,
JIOCTYITHOCTD, OIEPaTUBHOCTb, a MOPTAaTUBHOCTHb MCITOJIB3YEMOI armaparypbl
MO3BOJISIET TIPUMEHSITh 3TH METO/IBI B TTOJIEBBIX YCJIOBHSIX, T.€. HEITOCPEICTBEHHO



4 Bseneue

Ha MeCTe dKCTpEeMaJIbHOTO 3arpsisHeHus. sl oToi 1eau TpUMEeHSIIOT MHAUKA-
TOpHbIE TPYOKHU ((POTOMETPUSI) WU MIPSIMOE OTpeieSIeHUE LIEAEBbIX COeAMHEH U
C MOMOUIbIO XpoMaTorpapuueckux WM OUOJOrMYECKHWX METOAOB aHaau3a.
B nocnenHem ciayyae 3TO MOPTaTMBHBIE Ta30aHAIU3ATOPbl WJIIM MUHU-XPOMATO-
rpadbl, OCHaILIEHHbIE TTOJUKAMUJUISIPHBIMU KOJIOHKAMU.

B aT10i1 KHUTE cOOpaHbl MaTepUaibl U METOAMKU 11O IPUMEHEHUIO ObICTPbIX
(PKCIpecCcHbIX) METOA0B aHaIM3a /Il ONIPeIesIeHUS 3arpSI3HSIOIIMX BEIIECTB B
pa3IMuyHBIX cpefax, Kotopble ncnonb3oBaiuch B CCCP u ucnosib3yroTcs B Ha-
crosiee Bpems B Poccuu u 3a pyoexkoM.

DTa KHUTra Heobxoauma sl CIelMaIMCTOB B 00JIACTU 9KOJIOTUYECKOTO U
CaHUTApPHO-XMMMWYECKOI0 aHAJIN3a, padOTAIOIIMX B TIPUPOJOOXPAHHBIX JIabopa-
Topusix U B JabopaTopusix COC, B moapazaeaeHUsIX MUHUCTEPCTBA MO YPE3BbI-
YaliHBIM CUTYyalldsIM, @ TakKKe B JIaOOpaTOpHUsIX APYTMX BEIOMCTB, OTBEUAIOIINX
3a COCTOSTHUE TIPUPOJHOM Cpelibl, U MOXKET ObITh MOJIE3HOM CTyIeHTaM U acTiu-
paHTaM XUMHUIEeCKHNX, (papMalleBTUICCKUX Y MEIUIIMHCKUX BYy30B, N3y4alOIINX
QHAIUTUYECKYIO (93KOAHATUTUYECKYIO) XMMUIO, TOKCUKOJIOTUIO M SKOKPUMHUHA-
JIUCTUKY.

I'naBbl nepBas v yeTBepTas HanvcaHbl A.I'. MypaBbeBbIM, BTOpasi — COBMe-
ctHo A.I'. MypaBeeBoiM u FO.C. JIpyroBeim, TpeTtbsi — FO.C. [IpyroBelM u
A.A. PonyHbBIM.

ABTOpBI BbIpaxkaroT 0J1aroJapHOCTb 3a MPEAOCTaBJICHHbIE MaTepUasbl
H.M. Ilerposoii, b.B. CmoneBy, C.M. BeuromoBy, E.M. MopocaHOBOIA,
E.C. bpoackomy u B.M. BaHOBY.
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NHOuKaTopHbie TPYOKU u
rasoonpeaenurenu

K HacTosillieMy BpeMeHU HakKoIUIeH OOIIMPHBIA TEOPETUYECKUI U BKCHepu-
MEHTaJIbHBII MaTepuall Mo IKCIPECC-METOAaM XMMUYECKOTO aHaJIM3a BO3ayXa
1 Ta30B C IPUMEHEHNEM MHINKATOPHBIX TPYOOK OTeUECTBEHHOTO M 3apy0OeKHO-
ro npousBojacTia [1, 2]. CoBpeMeHHble UHAUKATOPHbIE TPYOKU SIBJISIIOTCS 10-
CTaTOYHO TPOCTBIMM CPEICTBAMU aHAIM3a C ITMPOKUM CIIEKTPOM peIIaeMbIX
QHAJIMTUYECKUX 3a/1a4 B pa3HOOOPa3HbIX yCA0BUSAX. OJHAKO MPaBUIbLHOCTD I10-
JlyyaeMbIX pe3yJbTaTOB BO MHOTOM 3aBHMCUT OT KOPPEKTHOCTH MPUMEHEHMUS
TPYOOK, OT 3HAHHWS U y4yeTa MHOTOUMCIIEHHbBIX BIUSIOIIUX (PAaKTOPOB U BOZMOX-
HBIX ITOTPEITHOCTE N3MEPEeHUS.

Henmocrarok 3HaHUiI TI0 TEOPUU M HETOCTATOYHBIN OMBIT IO TTPUMEHEHUIO
WHINKATOPHBIX TPYOOK, B TOM YHMCJIE OTCYTCTBME COOTBETCTBYIOIIMX HABHIKOB,
MOTYT 3aTPyAHUTh UHTEPIIPETALIMIO PE3YJIbTATOB UBMEPEHUM WU 1a’Ke MPUBECTU
K IpyObIM ommOKkaM [2]. Ha mpakTuke 4acTo pyKOBOACTBYIOTCSI KPAaTKOM MHCT-
PYKLME, COIPOBOXKAAIONIECH YITAKOBKY ¢ MHAMKATOPHBIMU TpyoKamu [3—S8].

CremyeT OTMETUTh YTO PYKOBOICTBA 110 MIPUMEHEHUIO MHANKATOPHBIX TPY-
00K paHee U31aBAJIMCh UCKIIOUUTENbHO J151 BEIOMCTBEHHbIX LI€JIei 1 Ha oTeve-
CTBEHHOM DPbIHKE, 32 HEMHOTMMU UCKJIIOUEHUSIMU [2], MPaKTUYECKU OTCYTCT-
By1oT. ITo 3T0I MpruKMHe nHGOPMALIMIO O TPEUMYILIECTBAX, CIOCOOAX U YCIOBU-
X TMPUMEHEHMSI MHAMKATOPHBIX TPYOOK 4YaCTO TMOJYYUTh HEBO3MOXHO, UTO
CIAEPXKMBAET X 0oJiee IIMPOKOE BHEAPEHNE B aHAIMTUYECKYIO TTPAKTUKY U MO-
TUBUPYET BHIOOP MHOTO, MOAYAC 3HAUMTEIBLHO 00Jiee CI0XKHOIO U JOPOTOCTOSI -
mero obopynoBanus [9—11].

B sToli 1 nocienyoMx raBax HeI0CTaTOK MH(poOpMalluu 00 MHIMKATOP-
HBIX TpyOKax Mo BO3MOXHOCTU BOCHOJIHEH U IPEACTaBeHbl Pa3HOOOpa3HbIE
CBEIEHMS U3 TIEPBOMCTOYHNKOB, KaCAIOIINXCSI BO3MOXKHOCTE! MCTIOJIb30BAHUS
WHIUKATOPHBIX TPYOOK UM OIbITA UX MIPUMEHEHUS ISl OBICTPOIO ONpeAeIeHUs
MHOTHUX MMPUOPUTETHBIX 3arpsiI3HUTENIEN BO3Ayxa, BOAbl U MOYUBBI, a TAKXKE JJIs
npeaBapuTebHON OLIEHKU CTEMNEHU 3arpsi3HeHUsI 0ObEKTOB, OKOHYATEbHbIN
BBIBOJI O KOTOPOU MOXKHO OYIET caeaaTh JUIb HA OCHOBAaHUU 00Jiee CIOXHbBIX 1
MHGOPMATUBHBIX METO0B XpOMaTOrpaMueckoro v CeKTpajibHOroO aHaan3a B
XUMUYECKUX Jlaboparopusx [12—17].
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1. U3 UICTOPUUN PASBUTUA METOAA
U3MEPEHUA MHOUKATOPHbIMU TPYBKAMMU

1.1. Tect-meToAbl M 3apa4N XMMUYECKOro aHaIu3a BO3ayxa

B kHMrax mo ucTopum XMMUM MOXKHO HAaWTHU MHOXKECTBO MPUMEPOB UCIIbITAHUNI
00BEKTOB OKPYKAIOIIEH Cpelibl, KOTOPhIE MPOBOAWINCH B CYIITHOCTH C TIOMOILBIO
TecT-MeToa0B. HekoTopble 3TH METOMbl, U3BECTHBIE C He3alaMsSTHBIX BPeMEH,
HCTIOJIBb3YIOTCS U TT0 ceii eHb. Harpumep, B 1767 1. JIbionc n300pelt TaKMYCOBYIO
Oymary 1 UCIIOJIb30BaJl e JIJ1s1 OOHApY>KEHUST KUCJIOT U 1eoueii [12].

OnHaKo MHOTHE CTapble, TPAAULIMOHHBIE TECT-METOIbI TPEOOBAIU ISl CBOETO
OCYIIIECTBJICHHUS JaOOPATOPHBIX YCIOBUIA, XOTS CpeAM HUX MIPeodiaaaayd METOAbI
KavyeCTBEHHOT0 aHaJIn3a, 8 HEMHOTOUMCICHHbIE KOJTUYECTBEHHbIE OIpeneaeH s
BBITIOJTHSIIMCH C JOBOJIbHO HU3KOM YYBCTBUTEIBHOCTHIO M TOYHOCTHIO.

PazBuTue TeCcT-MEeTOI0B MPUBEIIO K CO3AAHNIO TECT-CUCTEM, B OOJIBIIMHCTBE
cyJyaeB MpPEencTaBJSIONINX COOOH aBTOHOMHBIE CPEACTBAa OAHOKPATHOTO MC-
MOJIb30BaHMSI, TIPOCThIE, ACIIeBble, MOPTaTUBHBIE, JIETKUE, COMPOBOXIAEMBbIE
COOTBETCTBYIOLLIMMU IKCTIpecc-MeToaukaMu [31—42]. HeBo3M0oXXHO ofHO3HAY -
HO KJ1accU(pUIIMPOBaTh BCE MHOTOOOpa3ne COBPEMEHHBIX TECT-CUCTEM, TaK KaK
MEXIy TpyIrnamMu, Ha KOTOpbIe UX MOXHO pa3OUTh B 3aBUCMMOCTU OT BbIOpaH-
HOTO KJIacCU(PUKALIMOHHOTO MPU3HAaKa, HET KeCTKOM rpaHulibl. B MoHOrpadumn
[12], mocBsilLIeHHON XMMUYECKUM TeCT-MeToaM, AeTaJbHO OMMCAHO MTPUMEHe-
HHUE DKCMPecc-TECTOB BO MHOTHUX 0OO0JACTIX, YKa3aHbl pa3HOOOpa3HbIe TECT-
CpeNCcTBa, JaHa o0IIMpHas oubarorpadus Mo JTaHHOMY BOITPOCY.

MHaukaTopHbie TPYyOKM AaBHO 3apeKOMEHIOBAIN ce0sl Cpeu TECT-CUCTEM
KakK caMble MacCOBbIE M HEIOPOTHE CPEACTBA Ul aHaau3a Bo3ayxa [18—30].

[lepBble ymoMUHaHUS 00 UCITOJb30BAaHUU MHAMKATOPHBIX TPYOOK IS U3-
MepeHUsI KOHLIEHTpAalluii BpeIHbIX BEIIECTB B BO3AYXe OTHOCSTCS K Havyaly
XX B. Ilepssblii maTteHT Ha HUX ObLT BoigaH B CIIIA B 1919 r., mociie Toro Kak
nBa amepukanua (A.b. JIam6 u K.P. HoBep [12]) paspaboTanu cocTaB mjs
orpeaeseHrs] MOHOOKCHIA yriepona (yrapHoro raza) B 1Iaxrax ImyTeM Ipo-
MyCKaHMUS ero yepes rnemay, MPONMUTAaHHYIO CMEChIO MOJIa U CEPHOM KUCIOTHI.
3anaTeHTOBaHHBIN COCTaB OHU MTOMECTUJIM B aMITyJly, U TaKUM 00pa3oM ObI-
Jla co3laHa mepBasi XUMUUYecKasi Ta3oM3MepUTesibHasl TpyoKa, SBISIOIIasIcs
MpooOpa3oM COBpPEMEHHON WHAMKATOPHON TpyOKu. JlaHHas razousMepu-
TeJibHasl TpyOKa, Mo CyTH, SIBJISIACh JaTYUKOM, MPUTOAHBIM JUIIb IS Kaye-
CTBEHHOTO OOHapyXeHUs MOHooKcuaa yriaepoma. KojuyecTBeHHbIE
AKCIIpecc-u3MepeHust ObUIM elle He BO3MOXHbBI. CieayeT OTMETUTb, UTO 10
MOSIBJICHUSI OTOT0 TMpealleCTBEHHMKAa WHIMKATOPHBIX TPYOOK B KauyecTBe
«IaTYMKOB» Ha IIaxTaxX JAep>KaJlu KaHapeek.

1.2. PaspaboTka MHOMKATOPHbIX TPYOOK ANg BOMCKOBOM MHAMKALMK

IIpoGaema OBICTPOro M HAAEXKHOTO OOHApPYXKEHMS BPEAHBIX XMMWUUECKMX
BEIIIeCTB B BO3IYXE CO BCeil OCTPOTOM BO3HMKIIA B [1epByI0 MUPOBYIO BOIHY, KOT-
Jla TepMaHCKHe BoMicKa B 1915 T. MpUMeHMIIN B KaUeCTBE OTPABIISIIONINX BEIIICCTB
XJ10p ¥ umpuT. OTPOMHEIE TTOTEPH JKMUBOI CHITBI, TIOTEPST 60ECITOCOOHOCTH BOMCK
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1 B KOHEUYHOM uTore nopaxeHnue I'epmanun B IlepBoil MUPOBOI BOiiHE — BCE
5TO HaIJISIIHO TTOKAa3aJI0 HETOTOBHOCTb apMMIt K MPUMEHEHU IO HOBOTO BUJIa OpY-
JKMSI MACCOBOTO TTOPaXKeHMUSI.

Bo Bpewmsi [TepBoii u naxe Bropoit MUpOBBIX BOH 00JIbIIIOE BHUMAHME Y]ie-
JISII0Ch OOYYEeHUI0 XMMUKOB-Pa3BeAUMKOB, KaK OMNpenesaTh (GakT mpruMeHe-
HUS XUMUYECKOTO OPYXXMS MO MPU3HAKaAM, TOCTYITHbIM CYObEKTUBHOMY BOC-
NpUSTUIO Kaxaoro cojaaTta. K TakuM npusHakam, B YaCTHOCTU, MOXXKHO OTHE-
CTU: OIIYILIEHWE YAYLIbS WM pa3apaxkeHus OPraHOB JAbIXaHMsI, TJ1a3 U KOXMU;
OlyIlIeHMEe HEOOBIUHOTO, HEECTECTBEHHOTO 3araxa Wik MpuBKyca; oOHapyxke-
HHE€ PaCTUTEJbHOCTU C HEHOPMAJIbHBIMU BHEIIIHUMU MTpHU3HAKaMU (HEOOBIYHO
YBSIALIME PACTEHUS UJIW PACTEHU S, UBMEHMBILIME 1IBET JIMCThEB); OOHAPYXKEHME
MEPTBBIX MTUILl U XKUBOTHBIX; HAJTWUKE HEOOBIYHBIX Karejb XUAKOCTeH Wau
MOPOIIKOB Ha PACTUTEJLHOCTU M MOYBE; CAaOblii WJIM IJIyXOl 3BYK pa3pbiBa
CHapsiia; oOHapyXXeHUe OCKOJIKOB WJIM Hepa3opBaBLIMXCS OOENpUNacoB, 1O
MapKHUPOBKE KOTOPBHIX MOXKHO CYAUTh O IPUMEHEHUU OTPABJISIIOIIETO BELIECT-
Ba, u Ap. [43]. OnHako obHapyxeHue naxe hakTa MPpUMEHEHUS OTPABISIOLINX
BELIECTB CYyObEKTUBHBIMU METOJaMU KpailHe 3aTpyJIHUTEJIbHO, a UX UJEHTU-
(pukanus BooOI1lle HEBO3MOXHA: B 60€BbIX KOHIIEHTPALIMSX 9TU BellleCcTBa MoY-
TU JIMLIEHBI 3a11axa; CnocoObl TPUMEHEHHMSI COBPEMEHHOTO XMMUYECKOTO OpY-
KMl TaKOBbI, YTO HE TMO3BOJISIIOT OOHAPYXKUTh HAa MECTHOCTHU 3TU BEIIECTBA B
BUJIE Kallesib; 3ByKM pa3pbiBa XMMUYECKUX OOEMPUITACOB TPYAHO OTJIUYUTH OT
3BYKOB pa3pbiBa OObIYHBIX OPU3aHTHBIX CHAPSIOB, a MOIbITKA OPraHOoJIeNTH-
yeCcKOTro oOHapyXeHUs OTPABJISIOIIETO BEIIECTBA, BEPOSITHEE BCErO, TPUBEAET
K rM0ed Win Cepbe3HOMY OTPaBJIEHUIO.

Ocrtpeiiinass HeOOXOIMMOCTh O0eCIeYeHUsI BOEHHBIX COOTBETCTBYIOIIUMU
CpeACTBaMU IKCIIPECC-KOHTPOJISI OTPABJISIOIIMX BEIIECTB B MTOJEBbIX YCIOBUSIX
npuBesia K co3aaHuto B 'epmanun B 1930 r. MHAMKATOPHBIX TPYOOK 1151 MUHIM-
Kaluu OTpaBjstomnx BeulecTB. IlepBoii cTajia TpyOKa Ha CEpHbIM WIPUT.
AncopObeHTOM B TPYOKe CIYXXWJ CUJIMKarejb, KOTOPbI TOcCe MpocachbiBaHUS
3apaxk€HHOTO0 BO3/1yXa CMauyMBaiy HECKOJbKUMMU KaruisiMu pa30aBieHHOTO pac-
tBopa KMnQ,4. Tpybka Oblia ManocneluduuHOM, Tak Kak oOpa3oBaHUE
KOPHUYHEBOTO KOJIbIIA CBUAETEIBLCTBOBAIO HE TOJBKO O NMPUCYTCTBUU CEPHOTO
WUIPUTA, HO TAKXKe O MPUCYTCTBUM (pocreHa 1 APYruX OTPABJISIOIIUX BEIIECTB,
o0JiagaroX BOCCTAaHOBUTEIbHBIMU CBOMicTBaMu. [To3nHee B aTy TpyOKY cTanu
BBOIUTb HECKOJILKO KareJb CIIeLIM(PUIHOrO peareHTa Ha CepHbIA UMTPUT.

DT pa3paboTKU TMOJIOXMWIM Hayajllo Pa3BUTUIO CPEACTB MHAMKALUU
U TIPUBEJIM K CO3JaHUI0 Habopa WHAMKATOPHBIX TPYOOK 1Jis mpubdbopa
Hperepa—IlIpérepa, nMeBIIerocs Ha BOOPY>KEHUU HEMEIIKOW apMUU BO BpEMS
Bropoit MupoBoii BoiHBI. TpyOKH MMEM KOPITYC U3 MOJUCTUPOIIA, & peareHThI
ObUIM YACTUYHO HAHECEHBI HAa CJIOM HOCUTENS M YACTUYHO HaXOJAWJIMCh B pac-
TBOpax B amiyaax. g yjnaBivMBaHWS ra3oB, MEIIAIOIIMX OOHAPYXEHMIO,
B TPyOKax MMEJIMCh CJIOU MPEeNBAPUTEIbHON OUYUCTKU, KOTOPbIE YACTO MPUMeE-
HSIIOTCSl M B COBPEMEHHBIX MHAMKATOPHBIX TpyOKax [43].

ITo Mepe pacMpeHnss HOMEHKJIATYpPbl XUMWYECKUX BEIIECTB, KOTOPbIE MO-
TYT ObITh TPUMEHEHBI B KAUECTBE OTPABJISIONINX, Pa3padaTbIBAIMCh METOABI 1
CpEICTBA UX OMpPENeSIEHNs B Pa3HbIX Cpelax, MpUYeM BHUMaHUE pa3padoTyu-
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KOB YIIEJIsJIOCh KaK OOHApY>KEeHHUIO BEIleCTB, TaK U UBMEPEHUIO UX KOHIIEHTpa-
. BoeHHO-TeXHMYECKOe HalpaBieHUE B XMMUYECKOM aHAJIM3€e ITOIYyYMIIO
Ha3BaHUE BOMCKOBOU MHAVKALIUU.

B Haiieii ctpaHe pa3pab0OTKOM BOMCKOBBIX MHIMKATOPHBIX TPYOOK 3aHMMa-
JIOCh HECKOJbKO HayYHBIX KOJIJIEKTMBOB, U3 KOTOPBIX CIEIYET OTMETUTH
Briciryio BOeHHYI0 aKaaeMHIO XMMUYEeCKOM 3alUThl (HbIHe BoeHHbI yHUBEp-
CUTET paAualMOHHON, XMUMUUYECKON M OMOJIOrMYECKOi 3alllUThI), a TaKXke
JleHUHIpaaCKUi HayYHO-MCCJIEI0BATEeNIbCKUNM XMMHUKO-aHAJIUTUUECKUA
UHCTUTYT (HbIHE ['0Ccy1apCTBEHHBIN HAyYHO-UCCAEA0BATENbCKUIA XUMUKO-aHa-
autndeckuii UHCTUTYT — «[ocHUMxumanamut»). Pabora aTux yupekaeHuit
Ha MPOTSKEHUM 0oJiee ToyBeKa B JaHHOM HaIlpaBJIeHUM IMO3BOJIMJIA CO3/aTh
MHOECTBO HAYYHO-TEXHNUYECKUX PellIeHU, Ha ocHOBe KoTopbix B CCCP mpo-
n3BoawIach (mpousBoautcd U B PMD) nenasa cepust MHAMKATOPHBIX TPYOOK IS
BOWCKOBOUW MHIMKALMU OTPABJSIOIIMX BELIECTB M TOKCUYHBIX XUMUYECKUX
npoayKroB. Co3maHHbIe IKOJIBI HAYYHBIX KaApOB B HACTOSIIIINM TTEPUO 3aHM -
MalOTCSl COBEPIIEHCTBOBAHUEM M TEXHUYECKOW MOIEPHU3ALUMEN 3TUX
AHATUTUYECKUX UHCTPYMEHTOB, MPUYEM OJTHUM U3 MEPCIEKTUBHBIX HAaIpaBJie-
HUI sBsgeTcs pa3paboTKa CPeACTB IKCIpecc-OOHAPYKEHUS B BUAE MHIAMKA-
TOPHBIX TJIOCKMX 2JIEMEHTOB aCIIUPALIMOHHOTO U Oe3acMpallMOHHOIO TUA.

B HacTos1ee BpeMsi BOMCKOBbIE MHIMKATOPHbIE TPYOKM B KAUECTBE CPECTB
BOMCKOBOM XMMMUYECKOM pa3BeIKW 3aHUMAIOT IIPOYHBIC MO3ULIMU, HAPSILy
C aBTOMAaTUYECKUMM Ta30CUTHAIM3ATOPaMM, ra30aHaain3aTopaMu U JPYTUMU
COBEpILIEHHBIMU, HO HECOMOCTAaBUMO 00Jiee ITOPOrOCTOSIIMMU U CIOXHBIMU
npubdopamMu, KOTOpbIMU cHaOXxaloTcss BoopyxeHHbie cuiibl Poccun.

1.3. I'IepBble rasoaHanu3artopbl gy KoJiM4eCTBeHHOro aHanm3a

B nameit crpaHe mcciaemoBaHUs, HallpaBJIcHHBIC Ha pa3pabOTKy WHANKATOP-
HBIX TTOPOIIKOB M BO3AYXOIPOCACHIBAIOIINX YCTPONCTB IJII WHAWKATOPHBIX
TpyOOK, Havyanuch B KoH1le 1940-x rr. B JlIenHuHrpazae Bo BcecorozHom HUU ox-
pansl Tpyaa (BHUMOT) BLICIIC.

B Slmonum B 1946 1. KuraraBa paspab®oTtaj NpuoOOp ST 3KCIIPECCHOIO
OTIpeIeJICHNST BPEIHBIX BEIIECTB B BO3AYXE C ITOMOIIBIO0 MHINKATOPHBIX TPYOOK
u ¢pupma «Komyo Rikagaku Kogyo K.K.» Hauanma ero mpoMbllIEHHBIN
BBIITYCK.

K 1960-m romamM coTpymHMKaMHU (PU3NKO-XMMHYECKON JabopaTopuu
BHUWUMOT 0111 pa3paboTaHbl OCHOBBI JIMHEITHO-KOJIOPUCTUYECKOTO MeToa [42].

IlepBBIM 00pa3IioM ra3oaHaaIU3aTOpa, B KOTOPOM MCIIOIB30BaH JTMHEIHO-
KOJOPUCTUYECKUI METOH, OBLT TpUOOp I ONpeaesieHUs] KOHIICHTpAIUHN
cepoBomopona, pa3padboranHerii B 1948 r. E.JI. ®unsauckoii (puc. 1.1). B moce-
nytomue tonbl E.JI. ®@ungHckas B coaBTopcTBe ¢ M.I. BopoxoOGmHBIM
n T.H. KosnsieBoii npuMeHWIN 3TOT NPUHIAI IJIST pa3pab0TKU METOIOB OITpe-
JeJIeHUS 1IeJTOTO psiaa APYTUX Hanboliee pacipocTpaHeHHBIX Ta30B U MapoB. Bee

* TlpocTeiilye cpeacTBa BOMCKOBOM MHAMKALMK (MHAMKATOPHBIE MMOPOILKYW, WHIVMKATOPHBIE
KapaHIallli, MHIMKaTOpHbIe OyMaru ¥ MHAMKATOPHbIE TPYOKM) UCITOJIb3YIOT B BOMCKaX M IOIpa3/ie-
JIEHUSIX TPaXIaHCKOW OOOPOHBI MHOTMX CTpaH ISl OBICTPOTO OOHAPYXEHUSI B TIOJIEBBIX YCIOBUSIX
CTOMKUX ITapOB OTPABJISIIOIIMX BEILIECTB B BO3IYXE 1 OTPABISIIOIINX BEILIECTB HA MOBEPXHOCTSX [43].



1. i3 ucTopum passuTvs METOZA U3MEPEHMiA MHOVKATOPHbIMM TpyOKamu 9

Puc. 1.1. ITpubGop 1151 onpenesieHUsI KOHLIEHTpallii CEpOBOIOPOAa:
A — BHelIHU Bua npudopa B ykiiaake; b — npubop B aeiicTBUM

5TU NPUOOPHI, Ha3BaHHbIE razoaHajiM3aTopamMu Oyarogapsi MOPTaTUBHOCTU U
MpoCcTOoTe B OOpallleHUU ¢ HUMU, HALIW IIMPOKOE MPUMEHEHHE B MPaKTUKe
KOHTPOJISI BO3AYIIIHOW CPeibl TPOMBILIIJIEHHBIX MpeanpusTuii [41].
ACCOPTUMEHT WHAWKATOPHBIX ITOPOIIKOB IS OIpeaeSieHNs BpPEeIHBIX
BEIIECTB B TO BpEMsI ObLJT OTpaHUYEH, O3TOMY MHIMKATOPHbIE TPYOKU Ipagynupo-
BaJIM COBMECTHO € BO3yX03a00pHbBIM yCTpoiicTBOM. [1p1 3TOM TpajyupoBOUHYIO
1IKaJly HaHOCWJIM TIPSIMO Ha TMOBEPXHOCTb BO3AYX03a0OPHOIO YCTpOMCTBA —
mmpuna. MaamkaropHbie TpyOKH 3aITOMHSIIN MTHANKATOPHBIM ITOPOIIIKOM TIepe;T
WCIIOJIb30BaHMEM, a KOHIIbI TPYOOK repMeTU3upoBaiu cyprydom (puc. 1.1).

1.4. TasoaHanusatopbl cepum YI

B cepemnie XX B. MHTEHCUBHOE DPa3BUTHE XMMWYECKOM TTPOMBIILIEHHOCTH
B CCCP, nosBieHre HOBBIX 3HAHWI O BPEIHOM BO3IEHCTBUM Pa3TMIHBIX XU-
MUYECKMX BEIIECTB Ha OKPYXKAIOIIYIO Cpeay M 300POBhe UeI0BeKa OMPEaeIIVIIN
HEoOXOAMMOCTh Pa3paboOTKU M IIIMPOKOTO MPUMEHEHUS MPOCTHIX U OBICTPBIX
CPENICTB OIIEHKM YPOBHEN 3arpsI3HEHHOCTH BO3IyXa Pa3IMYHBIMU COSIMHEHUS -
mu. [ToHMMaHWe CITOXXHOCTY M MHOTOTPAHHOCTH TaHHOM MPOGIeMbI TTO3BOJIH -
JIO cO37aTh 3HAYMTENBHBIN HayYHO-TEXHUUECKUI TTOTEHIINA JUTS e¢ PelleHNUs.
B pa3paboTKe TaKMX CPeICTB KOHTPOJIS Y9aBCTBOBAJIA KOJUIEKTUBBI YU€HBIX-XH -
MUKOB, KOHCTPYKTOPOB, TTPON3BOICTBEHHUKOB.

B pesynbTaTe TIpoBeieHUS CepUM HAYYHO-MCCIETOBATEILCKIX PabOT OBLIO
HaliIeHO, YTO KOJNIMYECTBEHHOE OIpeiesIeHre raza 1o JJIMHE OKpallleHHOTO
CTOJIOMKA MHINKATOPHOU TPYOKHM BO3MOKHO JIMIITEL TIPU BOCITPOM3BOINMOI Be-
JIMYWHE TTOBEPXHOCTH peakTHBa Ha eIWHUILY JUTMHBI TPYOKU, TIOCTOSTHCTBE CO-
MPOTUBIIEHUSI MHIUKATOPHBIX TPYOOK IMOTOKY BO3IyXa M IMPOCACHIBAHWUN Yepe3
TPYOKY OIpefelIeHHOTo 00beMa BO3ayXa.

[Mo3TOMY OCHOBHBIMM 3TariaMy paboT B MOCIIEAYIOIINE TOIbI SIBJISIIINCH pa3-
paboTKa yCIIOBHI TPUTOTOBIIEHUSI PEAKTUBHOTO MOPOIIKA, N3BICKAHUE CITOCO-
6a TIPUTOTOBIIEHUST MHIWKATOPHBIX TPYOOK M pa3paboTKa IMPOCTOTO M HaIeKHO-
TO BO3IyX03a00OPHOTO YCTPOICTBA.

ITpy KOHCTPYMPOBAHUM BO3MYX03a00PHBIX YCTPOMCTB OBIIN pa3paboTaHbI
pa3IMYHbIe BApUAHTHI IPUOOPOB. B OKOHYATE TbHOM BapMaHTe MPOCaChIBAaHKE






ApyroB OpuiAi CtenaHOBUY — [OKTOP XUMUYECKMX HayK, HIEH-KOpp.
MeTpoBCKON akagemMuu Hayk WU UCKYCCTB, YieH Hay4yHoro coseta no aHanu-
Tnyeckom xummum PAH, uneH Hay4yHoro coseTa no aacopbummn n xpomaTtorpadum
PAH, npeacepaTtenb KOMUCCUMM MO aHann3y OOLEKTOB OKPYXaloLen cpenpbl
npy Hay4yHoM coBeTe Mo aHanuTuyeckon xmmum PAH. HarpaxpeH mepanbio
nveHn M. C. LiBeta «3a passButne xpomatorpacdum». HayyHble MHTEpECHI:
MEeTOA0SI0rMa razoxpomartorpadmyeckoro aHanmsa ra3oB U HEOPraHN4ecKnx
BELLECTB, TEOPMS U MpakTUKa rasoxpomartorpaduyeckon unaeHtudukaumm
3arpA3HeHnn NPUPOLHON cpeapl.

ABTop 6051ee 200 Hay4yHbIX cTaTen 1 28 MoHorpaduin B 061aCTV SKONOrM4ECKO
aHanUTUYeckom xummm, onyonukoeaHHbix B CCCP, B Poccumn 1 3a py6exxom.

MypaBbeB AnekcaHap FpUropbeBnY — KaHOUOAT XUMUYECKNX HAYK, OUPEK-
TOp NPON3BOACTBEHHO-NabopaTopHoro komnnekca 3AO «Kpucmac+», pykoBo-
antenb y4ebHoro ueHTpa 3A0 «Kpncmac+» 1 perMoHanbHOro opraHa rno cep-
TMdukaumm cuctemsl «YHYCEPT» PAO. Benyluimii paspaboTymk nopTaTvBHBLIX
XUMUNYECKUX KOMIMNEKTHbIX na60paTopV||7|, TECT-KOMIJIEKTOB 1 MUHUN-3KCMNpPecc-
nabopaTopuii. Hay4yHble MHTEpPEeChl: MEeTOAbl 3KCMPEecc-aHanmaa, TeXHONOorus
NPON3BOACTBA CPELCTB XUMWYECKOIO SKCMPECC-KOHTPOJIS, METOLMYECKOE
06ecnequme X NMPaKTN4eCckoro NnpuMeHeHus.

ABTOp 60nee 100 ny6nvKaLmii B OTEYECTBEHHbIX U 3apYOEXHbIX U3OAHUSIX,
B TOM yncne 12 kHur, 15 n3obpeTeHnii n NnaTeHToB.

PoauH AnekcaHap AnekcaHApOBMY — KaHOWAAT XUMUYECKMX Hayk,
3aBenyloLMii nabopaTopuein N COBETHUK reHepasibHoro aupektopa Gryr
PHLU, «MpuknagHas xumusa» (FTUMX, CankT-MNetepbypr), reHepasbHbIii
onpektop OO0 «MNpubopnab». HayyHble WMHTEPECHI: TEXHONOrUS CUHTE3a
030HO06€e30MacHbIX GPEOHOB, METOAONOMMS U MPaKTUKa 9KOJIOrMYECKOMr
aHaNNTUYECKOM XUMUN.

Astop 60onee 100 HayyHbIX cTatein 1 18 MoHorpaduii No Bonpocam cuHTE3a
dpeOHOB © xpomatorpaduyeckoro aHanmada 3arpsSHEHU MPUPOLHON
cpenbl.






