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METO/Ibl AHAJIUTUYECKOMW XUMHHU B
IKOJIOTTMYECKOM MOHUTOPHUHI'E

Jlamvuuenxo K.11., Ceuprokosa O.B.
MoOCKOBCKHI rOCyAapCTBEHHBIN YHUBEPCUTET NMHKEHEPHOU DKOJIOTUN

DKon02UUecKUll. MOHUMOPUHE - CUCEMA KOHMPOJ AHMPONO2EHHbIX
3aepsAsHeHutl  okpyodicaowel  cpedvi. IlpupooHvle dKO0N0CUUECKUE
cucmemvl mMecHO  83aumodelicmgylom oOpye ¢ Opyeom. Omo
npeoonpeoesiem ClOACHOCMb U HeoOX00UMOCMb Yuema pa3iudHbIX
NPUPOOHBIX U XUMUYECKUX (DAKMOPO8 npu KOHMpole Kadecmed
OKpycarowell cpeodvbl Memooamu KIACCUYecKou U COB8PEMEHHOL
AHAIUMUYECKOU XUMUU.

OKONOTHs,  3arpsA3HEHHE  OKPYXKalollel  CpeAbl,  AKOJOTHYECKU
MOHUTOPHUHT, HKOJOTHYECKass XMMUSl - 4acTO BCTPEYAIOIIMECS B HAIE BpEMs
CJIOBa U COYETaHMs, BBIPAXKAIOIIKE BCEOOIIYI0 03a00YEHHOCTh COCTOSIHUEM
npupoaHoi cpeapbl. [lepBonpruurHa BOSHUKHOBEHUS MPOOJIEMBI - 0OHApYKEHHE
B DKOJIOTMUECKMX CHCTeMaxX, NpekJe Bcero B Ouocdepe, MHTCHCHUBHBIX H
TPEBOKHBIX U3MEHEHUN, BBI3BaHHBIX JEATENBHOCTHIO YEJ0BEKa,
aHTPOTIOTEHHBIX M3MeHeHHUI. Y3 G0obIIoro yncia BpeaHbix (PakTopoB OTMETUM
BBIOpOC B Onochepy XHMHUECKH 4YYKABIX MPUPOJAE BEIIECTB, (U3UUCCKH
aKTUBHBIX YaCTHUIL, IBUIM, a3p0O30Ji€il, MOBBIINIEHUE TeMIepaTypbl Ouocdepsl,
HHEPreTUYECKOe 3arps3HeHue, (PU3NYecKkoe W OMOJIOrHuecKoe BO3/EHCTBHE Ha
Hee. Jlnd OLEHKM CTENeHM HETaTUBHBIX W3MEHEHHM  OCYILECTBIISIOT
HKOJIOTMYECKUH MOHUTOPUHI - CHUCTEMY HaONIOAEHUHM M KOHTpOJIS 3a
M3MEHEHUSIMU B COCTaBE U PYHKUHUAX PA3TUUHBIX 3KOJOTHUYECKUX CUCTEM.

DKOJIOTUYECKU MOHUTOPUHI - 3TO CEpbE3HAs M CIOXKHas Mpodiema.
YpoBHH e€ro opraHuzanuu  pasiuuHbl. OH MOXKET OCYUIECTBIATHCS B
rJ1I00aJIbHOM, HAIlMOHAJIHOM, PErMOHAIbHOM WJIM JIOKAJIBHOM MaciiTadax.
CymectByer (OHOBBII M UMIAKTHBIA (YPOBEHb CHJIBHOTO JIOKQJIBHOIO
3arpsi3HEHMs]) MOHUTOPUHT. B TO ke BpeMs M3y4eHUE U KOHTPOJb COCTOSHHUS
OKpY’KaloLel Cpeabl BKIIOYAIOT HCCIEAOBAHUE TAaKMX IPUPOIHBIX PECYpPCOB,
KaK pa3HooOpa3Hble BOJbl, aTMOC(EPHBINA BO3/1yX, IIOUBBI, COBOKYITHOCTh 3THX
CUCTEM C TOYKM 3PEHHUS OIPEACICHUS B HUX 3arpA3HAIONIMX XUMHUYECKHX
BEILIECTB, HAPYIIAIOIIMUX CIIOKUBILIEECS KOJIOTMYECKOE PABHOBECUE B IPUPOJE.
3necb  YETKO NPOCMATpPUBAETCA XUMHUYECKas CYHIHOCTh  00CyX)IaemMoii
npoOieMbl: C 3TOM TOYKM 3pEHUS MOXKHO TOBOPUTh U O XHMMHYECKOM
MoHUTOpUHTe. be3 xumuueckoro anammsza 37ech He obOoiituch. [losTomy B
JKOJIOTMYECKOM MOHHUTOPUHIE AKTUBHO HCIOJIB3YIOT PAa3jM4YHbIE XMMUYECKHE,
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bu3NKOo-XUMHUYECKHe, (pu3nyeckue W OMOJIOTMYECKHE METObl aHanu3a. Peub
HJIET O HEKOM TJI00aIbHOM XHMHKO-aHAIMTUYECKOM HMCCIICTOBAHUU C IIOMOIIBIO
Pa3IMYHBIX METOJ0B AHATUTUYECKON XUMUU - HAYKH O METOJAX aHAJIN3a.

Pe3ynbpTarhl aHAIMTUYECKUX OMPEACICHUN U U3MEPEHUN PacCMaTPUBAIOT
y’K€ B paMKax 3KOJIOTUYECKOr0 MOHHUTOpPHHIra. ITO JaeT HH(OopMamuioo o
3arps3HeHUn  Ouocdepbl  pa3IUYHBIMU ~ HECBOWCTBEHHBIMU  MPHUPOJIC
3arpsI3HAIOIUMUA BCILIECTBAMU, KOTOpBIE cobupartebHO HAa3bIBAIOT
KCEHOOMOTHKaMU. JlaHHBIE HSKOJIOTHYECKOr0 MOHHUTOPHHIA HCIOJIB3YIOT IS
BCECTOPOHHETO aHaju3a COCTOSIHHUS OKPYXAIOIIEH Cpeabl U  ONpeAcCHUs
CTpATEruy YIIPABJICHUS UM, JUUIS PETYJIUPOBAHUS €€ KaUeCTBa, JJIs1 ONPEICIICHUS
TaK Ha3bIBAEMbBIX JOIMYCTUMBIX JKOJOTHYECKHMX HArpy30K Ha MPUPOJHBIC
cuctembl. CTeneHb OTBETCTBEHHOCTU 3/I€Ch OYEHb BEJHKA, IOCKOJIBKY
yKa3aHHBbIC (AKTOPHI, U B TMEPBYIO OYEpPEh XUMHUYECKHE, CITIOCOOHBI BHI3BATH
reopu3M4YecKue H TIEeOXMMHUYSCKHE H3MCHEHHS: BO3MOKHOC HW3MEHCHHE
KJIMMaTa, 3aKHUCJICHHE MPUPOAHBIX BOJ KHUCIOTHBIMH JOXKISIMHU, 3arpsi3HCHUE
MupoBoro okeaHa W HapylleHHE OajllaHCa YTIEKHCIOTHI B HEM, HApPYIICHHUE
030HOBOTO CJIOsl. MOXHO ONPENEHUTh Pa3IMYUEe MEXIY HAyKaMH, BIUIOTHYIO
3aHUMAIOIIUMUCS SKOJOTHUYECKUMH MpobnemamMu. Tak, HKOJOTHS - HaykKa o
3aKOHOMEPHOCTSAX B3aUMOCBSI3€M M B3aMMOJECHUCTBUSI OPTAHU3MOB M UX CUCTEM
IpYyr C JPYroM M CO Cpeaoi oOuTaHus. DKOJIOTHYeCKass XUMHUS H3ydaeT
MPOIIECChI, OMPENCAIONNEe XUMHYECKUM COCTaB M CBOHCTBA OOBEKTOB
OKpyXarouied cpeapl. XUMHUYECKYH) DKOJOIMI0 MHTEPECYET XUMHUYECKOE
B3aMMOJICVICTBUE MEXK/Y )KUBOU U HE)KUBOM TTPUPOJIOM.

Takum 00pa3oM, OCHOBOM SKOJIOTHYECKOTO MOHHUTOPHUHIA SIBIISCTCS
COBOKYITHOCTb Pa3JIMYHbIX XUMUYECKUX HAYK, KaXJas U3 KOTOPBIX HYXKJaeTCs B
pe3yabpTaTax XMMHUYECKOTO aHaiu3a, IMOCKOJbKY XWMHUYECKOE 3arpsA3HEHUE -
OCHOBHOHM (pakTOp HEOJArONPHUATHOIO AaHTPOIIOICHHOTO BO3JICUCTBUS Ha
npupony. llenblo  aHAIUTUYECKOW  XMMHUHU  CTAHOBUTCA  ONpPEICICHUE
KOHIICHTPAIIMHU 3arpsI3HSIONIMX BEIISCTB B PA3IMUHBIX NMPUPOIAHBIX OOBEKTaX.
Nmu saBIsiFOTCS MPUPOJIHBIE U CTOYHBIC BOJBI PA3JIWYHOTO COCTaBa, JIOHHBIC
OTJIOXKEHHS, aTMOC(EPHBIC OCAJIKH, BO3/IYX, ITOUBBI, OMOJIOTHICCKUE OOBEKTHI.

PerynupoBanue kauectBa MpUPOJHOM CpeAbl OCHOBAHO HA ONMPEICICHUMN
JKOJIOTUYECKU JIOMYCTUMOTO BO3JICMCTBUSI HA HEE, KOrJa CaMOOYMIICHHE
MPUPOBI  €Ie CHocoOHO paboTaTh. OmpeneneHHBIMH HOPMaMH  TaKOTO
IAJIAIETO BO3JICUCTBUS SIBIIAIOTCS YCTAHOBJICHHBIE MEIMKAMU-TOKCUKOJIOTaMHU
MpeaeabHO JOMYyCTUMbIE KOHIEHTpauuu 3arps3ustomux BemecTB (I1K), ne
BBI3BIBAIOIIAE HEXKEIATENbHBIX TMOCIeACTBUM B npupoaHon cpene. I[IJIK
n0ocTaToOuHO Majbl. OHM YCTAHOBJICHBI [JIsi PA3JUYHBIX OOBEKTOB - BOJIBI
(muTheBas BOJIA, BOJA BOJOEMOB PBHIOOXO3SMCTBEHHOTO 3HAYCHMS, CTOYHBIC
BOJIbI), BO3Jyxa (CpeaHecyTOYHash KOHIEHTpalMs, BO3AyX paboyed 30HBI,
MaKcUMalbHO JomyctuMmas paszosas [1JIK), mous.
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[lepeyeHb W KOJWUYECTBO BBIOPACHIBAEMBIX B OKPYXKAIOUIYIO Cpely
3arpsA3HSIONIMX BEIIECTB YPE3BbIYAWHO BEIUKH, 1O HEKOTOPHIM OILIEHKaM, 0
400 TBIC. HAMMEHOBAHWMW, BKJIIOYas paguoHykiuael. [Ipexnme  Bcero
HAONIOACHUIO JOJDKHBI TOMJICKATh BEMIECTBA, BBHIOPOC KOTOPHIX HOCHUT
MAacCCOBBIM XapakTep, W, CIeJ0BATEIbHO, 3arPsI3HEHUE UMHU TMOBCEMECTHO. JTO,
HarpuMep, JTUOKCHUJ Cepbl, MOHOOKCHUJ] YTJEpOJia, MbUlb, YTO XapaKTEPHO MIJIs
TOpPOJICKOr0 BO3/yXa; HE(TENPOIYKThI, TOBEPXHOCTHO-AaKTUBHBIE BEIIECTBA JJIS
MPUPOJIHBIX BOJI; MECTUIU BT Tl T0YB. OOsI3aTEeNbHO ClIeIyeT KOHTPOJIUPOBATh
U caMble TOKCUYHBIE BEIEeCTBa, oTnyaromuecss Hanbosnee Huskumu [1JIK. OT0
M03BOJIACT CHOPMHUPOBATH CHUCOK MPUOPUTETHBIX 3arps3HSIONIMX BEIIECTB,
KOTOPBIE CIEIYET ONPENEIATh B IEPBYIO OUEPEb.

Hampumep, OOJNBIIMHCTBO HOPMUPYEMBIX 3arpsi3HSAIONIMX BEIIECTB IS
Bo3ayxa wumeror IIJIK B mpenenax 0,005-0,1 mr/M>. B HuX IonagarT
NEHTAOKCUJ BaHAJWs, HEOPraHUYECKUE COCIUHEHHS MBbIIIbsKa (HMCKIHOYas
MBIIIBSIKOBUCTBIN BOJIOPO/T), IIECTUBAIICHTHBIM XpPOM, HEKOTOPBIE OPTaHUYECKHE
BelecTBa: ameropeHon, ctupoi u ap. s Hebomwimoro nepeuns Bemiects [1JIK
emie MeHblne: Meraumnueckas pryts 0,0003 MI/M’, CBUHEIl H €r0 COCIMHEHMUS
0,0007, xapoonunnukens 0,0005, 6ens[a]mupen 0,000 001 Mr/M°. OCHOBHOE
KOJIMYECTBO HOPMHPYEMBIX 3arpsi3HAIONIMX BEIIECTB I BOJAbI BOJOEMOB
umeroT ITJIK 0,1-1 mr/n. Jlms MHOTHX TOKCHYHBIX BemmiecTB ycraHoBieHa [1JIK
0,001-0,003 wmr/m. DTO HEOpPraHWYECKHE COEIMHEHUS CeJIeHa, pTYTH,
OpraHUYeCcKUe COCAMHEHUS - M30MEpPHbIE ANXJI0pOeH30:bl, THOdoC. Hebompiioe
YUCJIO BELIECTB - COCAMHEHUS OCPUILTUS, TUITHIPTYTh, TETPAITUIOIOBO UMEIOT
MK B mpenenax 0,0001-0,0002 wmr/n. [l 0coOEHHO OMACHBIX TOKCHYHBIX
BEILIECTB, TAKUX, KaK PACTBOPUMBIE COJIM CEPOBOJIOPOJTHON KUCIOTHI, AKTUBHBIM
xJiop, Oens[anupeH, N-HUTPO30aMUHBI, JUOKCUHBI (HAIpUMEp, YpEe3BbIYANHO
TOKCUYHBIA 2,3,7,8-TeTpaxiaopan0eH30-4-TMOKCHH), B KadyecTBE HOpPMaTHBa
YCTaHOBJIEHO IOJIHOE OTCYTCTBHE UX B BOJie. B BojoeMax pbrI0O0X034iCTBEHHOTO
3Ha4YE€HUS B BOJIE HE nomyckaercs Hanuwuue ene u JJIT u npyrux nectuuaos.

Ortcrona cienyrot JiBa BbIBoAa. [IepBbIil COCTOUT B TOM, YTO JJisi OLEHKHU
OMACHOCTH 3arpsi3HEHUs CJIeAyeT MMEeTh HEKuW oOpasell aJjisi CpaBHEHHUs. OTy
(GYHKIMIO  BBIOJIHSIOT — HMCCIEAOBaHUS, MPOBOJAMMBIE B  OHOC(EpHBIX
3aloBeJHUKAaX. BTOpoil BBIBOJ OTHOCHUTCS K AHAJUTUYECKOM XUMUU:
HEOOXOIMMO TPUMEHSTh MOIIHBIC, HH(POPMATUBHBIE U YYBCTBUTEIHHBIC
METOJbl aHalIn3a, 4TOObl KOHTPOJHMPOBATH KOHIEeHTpanuu, Menbiine [1/IK. B
caMOM JieJie, YTO O3HA4yaeT HOPMATHBHOE "OTCYTCTBHE KOMIOHEHTa"? Moxker
OBITh, €r0 KOHIIEHTPAIMS HACTOJIBKO Maja, 4TO €ro TPaTUIMOHHBIM CIIOCOOOM
HE yJaeTcs OINpEeNeIuTh, HO CAenaTh 3TO BCE PaBHO HYXKHO. JleHCTBUTENBHO,
OXpaHa OKPYXKAKOUIEH CPEIbI - BBI30B AaHAIUTUYECKON XUMHUH.
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BricokoadexTuBHBIE METOJIBI KOHTPOJISI COCTOSIHUSI OKpY’Karouien
cpedbl  UCKIIOYUTEIBHO  BaXHBI  JUISI  JUArHOCTUKM  TOKCHKAHTOB.
[IpuHIMNIMATBEHO BaXKHO, YTOOBI Mpejiesl OOHAPYKEHUS 3arps3HSIONINX BEIIECTB
aHanutTHyeckumu Merogamu 0wl He Hke 0,5 TIJIK. Kpome Toro, Hanpumep,
IpU  ONpEJCICHUU OCHOBHBIX KOMIIOHEHTOB aTMoc(epHoro Bo3ayxa -
KHUCIIOpOJa, IUOKCHIA YIiepoja, O30HAa - TpeOyercs BbICOKAs TOYHOCT.
MHOTOKOMIIOHEHTHOCTh  OOBEKTOB OKPYXAIOLIEeH Cpellbl MpeAonpeesiseT
OOJbIIME CJIOKHOCTH B KAueCTBEHHOM OOHApPYKEHHMM W KOJIMYECTBEHHOM
OMpeNeieH 3arps3Hsomux BemiecTB. KiroueBass posib  NPUHAIICKUT
XUMUYECKUM, (U3UYECKUM U (U3MKO-XUMHUUYECKHUM METOJaM aHaJTUTHYECKOM
xumMuu. B cBs3M ¢ 4ype3BbIUAHO OOJBIIUM KOJHMYECTBOM BBITIOTHSEMBIX
aHAIM30B Bce Ooublliee 3HAUYEHHE MPUOOPETAIOT aBTOMATUYECKHE W
JTUMCTAHIIMOHHBIE METO/IbI aHATN3A.

['my6Gokum comepkaHuEM HAIOJTHEH TIepeueHb 0000IEHHBIX MOKa3aTeIeH
P MOHHUTOPHUHTE BOJI, XapaKTEPU3YIOMINX HUX OOIIyI0 3arps3HEHHOCTb. Vmwu
SBJISIIOTCSL  XuMUueckoe moTpebnenue kucinopona (XIIK), Ouoxumuueckoe
notpebsenne  kucimopona  (BIIK), o0mmit  opranuueckuit  yriepop,
pPacTBOPEHHBIM OpraHWYECKUN Yriaepoj], OOWui a3oT, aAcopOupyroluecs
OpraHUYECKHUE TaJOTEHU/IbI, DKCTPATrUPYIONIUECS OPTAaHUYECKUE TaJTOTCHUIBI.

Pacemorpum Bakueimue u3 Hux - XIIK u BIIK. XIIK (COD - Chemical
Oxygen Demand) - mepa 00111e#l 3arpsiI3HEHHOCTH BOJIBI COJIEPKAITUMUCS B HEH
OpraHUYEeCKUMU M HEOPTraHWYECKUMH BOCCTAHOBUTEISIMH, PEarupyroumMu c
CUWJIbHBIM OKHCIIUTEIIEM.

[Tockonbky XIIK He xapakTepu3yeT BCe€ OpraHMYECKHE 3arpsi3HUTEIIH,
OKHUCJISIEMBbIE 70 YTJIEKUCIOTHl U BOJbBI, MPOBOJAT €IIE ONpeJeieHre OOIIero
opraHu4eckoro yriaepojaa. Jljis 3Toro B npode B KECTKUX YCIOBUAX OKUCISIOT
opranudeckue 3arpsizHutenu. Beigenstonuiics CO, MOTOMAaT pacTBOPOM
miesniour. OTTUTPOBAB OCTAaTOK IIEJIOYM KHUCJIOTOM, HAXOIAT HCKOMBIi
nokazareiab. Berauciup otHomeHue XIIK k o0mieMy opraHmaeckoMy yIiiepoiy,
MOJIy4alOT [OKa3aTellb 3arps3HEHHOCTM CTOYHBIX BOJ OPraHUYECKUMU
BEILIECTBaMHU.

BIIK (BOD - Biochemical Oxygen Demand) - 53To komuuecTBO
KHUCIIOpPO/a, TpeOyromeecs Jisl OKUCICHUS HaXOSIIUXCSl B BOJE OPraHUYECKUX
BEIIECTB B ad3pOOHBIX YCIOBHSIX B pe3yJbTaTe MPOUCXOANINX B BOJE
OMOJIOTMYECKUX MPOIIECCOB.

Oco0eHHO BeJIMKa POJib COBPEMEHHBIX METOJIOB aHATUTUYECKOU XUMUHU,
4aCcTO HAa3bIBAEMbIX HMHCTPYMEHTAJIbHBIMU. JIUIIb COBPEMEHHBIE METOJIbI
aHanus3a, cpenu HUX CHEKTPOCKOITMYECKHE, AIEKTPOXUMUYECKHE,
xpomarorpaduyueckue U Jp. (Cpeau HUX OTMETUM MacC-CIIEKTPOMETPHIO),
MO3BOJIAIOT JIOCTUTaTh HEOOXOIMMBIX HU3KUX MPENeSIOB OOHapyKEHUs,
BBICOKMX YYBCTBUTEIBHOCTH U H30UPaATEIBHOCTU oOmpeseiaeHuid. Baumy
BXXHOCTH 3TOM TpOoOJeMbl MHOTHE (QUPMbI HACBHIIIAIOT PHIHOK MpUOOpaMH
IPOCTHIMU U CIIOXKHBIMH, CIIEIUATBLHO MPUCTIOCOOIICHHBIMU JIJIsl peIlIeHUs 3a1a4
MOHHUTOPHUHTA Pa3INYHBIX 00BEKTOB.
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Crneunduka 00bEKTOB OKPYKAIOIIEH Cpelibl KaK 0OBEKTOB XUMHUYECKOIO
aHanW3a  3acTaBlsIeT  TMOMYEPKHYTh WX  HU3MCHSIONIMHCA  COCTaB,
MHOTOKOMITOHEHTHOCTh 1 MHOTO(a3HOCTh. VI3BECTHBIM MPUMEPOM MOXKET OBITH
KJII0YeBas poOJb OKCHUIOB a30Ta B 00pa3oBaHWU (POTOXMMHUYECKOTO CMOTa,
YCHJIMBAIOIIETOCS TOJ] BIUSHUEM O30HAa W YIJIEBOJOPOIOB. MHOXKECTBO
OPOTEKAONIMX B MPUPOJHOM Cpelle XUMUYECKHX, OHOXMMHYECKHX H
OMOT€OXMMUYECKUX MPOILIECCOB MPEIONPEEIsIeT YPE3BbIUAWHYIO CI0XHOCTb
XUMHUKO-aHAIUTUYECKUX HCCIEOBaHUI. DTO HEOOXOJAMMO YYHUTHIBATh IIPH
aHalM3e OKUJIKUX Cpea: pacTBOpoB (OHM MOTYT ObIThb UCTUHHBIMH,
KOJUTOUHBIMU, HACHIIIICHHBIMH), CYCIIEH3HM, SMYJIbCUH, JETYUYUX U HEICTYUUX
TBEPBIX BEIIECTB, T'a30B; MPH OINPEACICHUN PA3TUYHBIX HEOPTaHUYECKUX H
OpraHUYECKUX BEIECTB, MCCIEJOBAaHUU JKUBOTO BemiecTBa. [IpuHIMNUaIbHO
BaXXHBI MPOO0OTOOP, COXpaHEHUE W KOHCEpBAaIlUs MPOO W MPOOOTOArOTOBKA,
HeoOXxoauMast JIJIsl TIEPEeBEICHHsI BCEX KOMIIOHEHTOB MPOOBI B (hOpMy, YIOOHYIO
JUTSI TIPOBEICHMSI aHamu3a. J[J1s 3TOro UCHob3yIOT BCE CIIOCOOBI, TPUMEHSIEMBIC
B XMMHUYECKOM aHaJIW3e: HW3MENbUYCHHE TBEPIbIX OO0pas3IoB, pPacTBOPEHUE,
00paboOTKy pa3IUYHBIMH XHUMHYECKUMH pPEaKTUBAMH, HArpeBaHWeE, OJWH U3
Hanboysiee COBPEMEHHBIX TMPHUEMOB - MHUKPOBOJIHOBOE U YJIBTPa3BYKOBOE
oOJy4eHWe - BCE JJIsl TOJIHOTO W3BICYCHHS OIPEACTSIEMBIX KOMITOHEHTOB.
Hampumep, npu ydere Bcex (GopM HAXOXKICHHS METAIOB B BOAAX MOYKHO
ONpPENEIUTh PACTBOPUMBIE MeETAUIbl (B (uiibTpare MNpoObl, MOAKUCICHHOM
a30THOM KHUCJIOTOHM), CYCIEHIUPOBAHHBbIE MeTauibl (Tocie KHUCIOTHOTO
030JICHUS - "MOKpPOTO COXOKEHHS" KUCIOTaMHU-OKHCIUTENSIMU OCaJKa Ha
¢unbTpe), oOmme MeTamibl (MOCIe MOKPOrOo COXOKEHUS Bcel MpoObl),
AKCTparupyomuecs: mMetauibl (aHanu3 (QuibTpara mociie 00padOTKH MPOOBI
CMEChI0 a30THOM HW COJHOM KHCIOT). HeoOxoaumo ydYWMTHIBaTH TakKkKe
CIIOCOOHOCTh HMOHOB TSKEJIBIX METAJUIOB K THUIPOIU3Y M TUIAPOIUTHYECKOM
MOJIMMEPU3AIMKI U JIMTAH/IHBIA COCTaB MPUPOJIHBIX BOJ - HAJTUYHE TYMUHOBBIX
KHUCIIOT U, CJIEA0BATENbHO, (POPMBI CYIIECTBOBAHMS B HUX METAJIIOB.

Cno’KHOCTB TIOYB KaK O0BEKTa aHAIHM3a OMPEEISETCS UX TeTePOreHHBIM
U MHOrodasHbIM XapakTepoM. MuHepaiabHasi OCHOBA, OPraHUYECKUE W
OMOJIOTUYECKNE KOMIIOHEHTHI: TYMYCOBBIE BEIIECTB, TOYBEHHBIE PACTBOpP U
BO3IyX - BOT OOBEKTHI aHAIHM3a B 9TOM ciydae. K HUM cieayeT mpubaBUTh eIie
U OKa3bIBAIONIME HaWOOJIee CWIBHBIA 3arpsi3HAOMmMA 3GHEKT MHUHEpaTbHBIC
yI0OpEHMS, IECTUITNIBI ¥ TIPOAYKTHI X TPEBPAIICHUN.

[Ipu ompeneneHUM CIEIOB BEMIECTB YYBCTBUTEIBHOCTH MPUMEHSICMBIX
WHCTPYMCHTAIBHBIX aHATUTHYECKUX METO0B WHOTJA ObIBAET HEIOCTATOYHO. B
3TOM  Cllydae  TPUMEHSIOT  Pa3lIu4yHble  CHOCOOBI  aHATHTUYECKOTO
KOHIICHTPUPOBAHMS:  DKCTPAKIIUIO OPTaHWYECKHMMH  PAaCTBOPUTCISIMH, HE
CMEIIMBAIOIINMUCS C BOJOW, COPOLIMOHHOE KOHIICHTPUPOBAHUE, TUCTHIUISIIHIO,
COOCaXJIEHUE,  WCIIOJIb30BaHME  KPUOTEHHBIX  JIOBymeK.  Hampumep,
OpraHUYeCcKUe 3arpsi3HUTENU, KaK MPaBuio, MPUCYTCTBYIOT B MUTHEBOW BOJIC B
OYCHb MAJIBIX KOJIMUeCcTBaxX mopsaka ppb (part per billion - yacTs Ha MuIIHAP,
0,000 001 wr/m). Jlmsg BBIIOTHEHUS ONpPEACICHUNH WX HEOO0XO0JIUMO
CKOHIIEHTpUpPOBaTh. JleTyune opraHuyeckue BEIIeCTBA HU3BJICKAIOT W3 BOJ
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NOTOKOM HHEPTHOrO Ta3a M YJIaBIMBAIOT TBEpAbIMH ajacopOeHtamu. [lanee
HarpeBaHUEM OCYIIECTBIAIOT HMX TEPMHUYECKYIO JeCOpOLHUI0 U TEPEHOCAT
CKOHIEHTPUPOBAHHBIE KOMIIOHEHThl M3 JIOBYIIKM B Ta30BbIi Xpomarorpad.
Heneryune  opranuueckue  BeIIECTBa  DKCTPArUPYIOT  OPraHUYECKUMHU
PACTBOPUTENSIMUA. DKCTPAKTbl aHAIM3UPYIOT METOJAAMH BBICOKO3(P(EKTUBHOM
KUIAKOCTHOM XpoMarorpaduu. DKCTPAKIMIO BEIIECTBAMH, HAXOMASIIUMHUCS B
CBEPXKPUTHYECKOM  COCTOSIHUM  (Hampumep,  JUOKCHJIOM  yTIepoja),
YOPOUIIAIONIYI0 MPUTOTOBIIEHUE KOHILIEHTpaTa, HCIOIB3YIOT TMPH H3BICUCHHUU
NOJIMIUKIMYECKUX apOMAaTUYECKUX U TETEPOLMKIMYECKUX YIIJIEBOJOPOIOB,
HNECTULIUIOB, TMOJIUXJIOPUPOBAHHBIX OH(PEHUIOB, AMOKCHUHOB U3 TBEPIbIX
00pa31ioB, HAITPUMED MOYB.

JUist pemieHust 3TOM 3aJadd MCHOJB3YIOT HWHCTPYMEHTAJIBHBIE METOJIBI
COBPEMEHHOW aHAIMTHYECKOW XMMHH, OCHOBAHHBIE HAa W3MEPEHHUH PA3THYHBIX
(Gu3nYecKuX CBOMCTB OMpPENEIsIeMbIX BEIIECTB MM MPOAYKTOB UX XUMUYECKUX
NpeBpalieHni (aHATUTUYECKUX PEAKIIHii) ¢ MOMOIIBI0 (PU3NYECKUX U (PUIUKO-
XUMUYECKUX  NpuOOpoB. Pe3ympraT  H3MepeHUs, HECYIIMH  XUMHUKO-
AHAIMTHYECKYIO MH(POPMALIHIO, YaCTO Ha3bIBAIOT AaHAJIMTUYECKUM CUTHAJIOM.

CHeKTpOCKONUYECKHE METObl aHajdnu3a OCHOBAHBI HA HCIOJIb30BAHHUU
B3aUMOJICUCTBHUSI aTOMOB ~ WJIM  MOJIEKYJl  ONPENEIs€MbIX  BEIIECTB C
ANIEKTPOMATHUTHBIM M3JIyYEHUEM IIMPOKOIo Avarna3zoHa 3HEpPruil. ITo MOryT
ObITh (B TOpAJIKE YMEHBIIEHUS SHEPrHHM) raMMa-KBaHThl, PEHTTEHOBCKOE
U3NTydeHue, yiabTpauoaeToBoe U BUAMMOE, UHPPAKPACHOE, MUKPOBOJIHOBOE U
paauoBOJHOBOE u3iMydeHue. CHUTHaIoOM MOXKET ObITh HUCIYCKaHUWE WJIU
NOTJIONIEHNE M3TyueHus. BaxxHeHmuMu I 9KOJOTHMYECKOr0 MOHHUTOPHUHTA,
0-BUIMOMY, SBIISIIOTCS HEUTPOHHO-aKTUBAIIMOHHBIH,
PEHTIEeHOCIIEKTPAIbHBIM, aTOMHO-a0COPOIIMOHHBIM W aTOMHO-3MHCCHOHHBIN
aHanu3,  CHeKTpohOTOMETpUYECKUA U (GIYOPUMETPUUYECKUA  METOIBI,
uH(ppakpacHasi CIIEKTPOMETPHUS.

Llennyto nH(pOpMaLHIO B aHaJINn3e BOJ  IPENOCTaBISIOT
3JIEKTPOXUMHUYECKHE METOJIbl aHAIM3a: MOTEHIIMOMETPUs, NosiporpadpudecKue
Y KyJIOHOMETPHUUYECKHE METO/BI.

W cKIIIOUUTENEHO MOIIHOE CPEACTBO KOHTPOJS 3arpsA3HEHHs Pa3iudHbIX
00BEKTOB OKPYIKAIOIIEH CPeIbl - XpoMaTorpahuaeckiue MEeTOIbI, TTO3BOJISIOIINE
aHaAJIM3UPOBAaTh CIIOKHbIE CMECH KOMIIOHEHTOB. Haumbonbiiee 3HaueHHe
npuoOpend  TOHKOCHOWMHAs, Ta30KHAKOCTHAsE W BBICOKOA((EeKTUBHAS
KUJKOCTHAsT M HMOHHasg xpomarorpadus. Bynyun HECIO0XHOW MO TEXHUKE
BBINIOJIHEHUS, TOHKOCJIOMHAs Xpomartorpadus Xopolla Ipu ONPEAeICHUH
NEeCTUUUAOB W JIPYTMX  OPraHUYECKUX  COCAMHEHHUI-3arpsa3HUTENCH.
l'azoxuakocTHas xpomarorpadus s dexkTuBHA npu aHauze
MHOTOKOMITOHEHTHBIX CMECEW JIeTy4YMX OpraHmyeckux BemiecTB. [IpuMenenue
pPa3NMYHBIX JIETEKTOPOB, HANpUMEp MaloM30UpaTENbHOTO JETEeKTOpa 0
TEIJIONPOBOJHOCTH - KaTrapoMeTrpa M  U30UpaTeNbHBIX -  IUIAMEHHO-
MOHU3ALMOHHOT0, DJIEKTPOHHOTO 3axBaTa, aTOMHO-3MHUCCHUOHHOTO, TMO3BOJISIET
JIOCTUTaTh BBICOKON YYBCTBUTEJIBHOCTU IMPHU OMNPEIEICHUN BBICOKOTOKCHYHBIX
COEMHEHU. BricokoaddhexTuBHy10 KUJKOCTHYIO xpomatorpaduto
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MPUMEHSIOT MPHU aHAJIM3€ CMECEW MHOTUX 3arps3HSIONIMX BEIIECTB, MPEXKIEC
BCEro  Henmeryuux.  Mcmonb3yss ~ BBICOKOUYBCTBUTEINIBHBIE — JIETEKTOPBI:
criektpooromerpuueckue, GIyopuMeTpUIECKUE, FIECKTPOXUMUUYECKUE, MOKHO
OIpENENATh OYEHb MaJble KoJMyecTBa BewmiecTB. Ilpu ananusze cmecen
CJIOXKHOTO cocTaBa OCOOEHHO 3((PEKTUBHO coueTaHue xXpomMarorpaduu c
uH(]ppakpacHON CHEKTpOMETpUEH M OCOOEHHO C Macc-crekTpoMmerpueil. B
MOCJICTHEM CJIydae pojb JETEKTOpa WrpaeT MOIKIIOYCHHBIM K XpomaTtorpady
Macc-criekTpomeTp. OOBIYHO TPUOOPHI TAKOTO THITA OCHAIIEHBI MOIIHBIM
KOMITBIOTEPOM. Tak onpeaenstoT NeCTUIIH/IbI, TOJUXJIOPUPOBAHHBIC OU(EHUIIBI,
JTUOKCUHBI, HUTPO30aMUHBI W JPYyTME€ TOKCUYHbIC BemecTBa. IMonHas
xpomartorpadus y100Ha IPU aHATN3€ KATHOHHOT'O U aHMOHHOT'O COCTaBOB BOJI.
Xumudeckass HHGOpPMAIMSI O KayecTBE OKPYXKAIOMIeH Ccpeabl OYeHb
BakHA. OJIHAKO Ja)kK€ BCE aHAJIUTHYECKHWE METOJbI HE B COCTOSHUM OXBATUTh
GbyHKIIMOHATBHOE pa3HOOOpasme 3arps3HSIOMUX BemecTB. He maroT oHM u
npsiMoit  mHpopMaruu 00 WX OMOJOTMYECKOW OIMAacCHOCTH. OTO 3ajada
OMOJIOTMYECKUX METOJ0B. Pe3ynbTarhl HaOJMIOJIEHWM 32 W3MEHEHUSIMU
COCTOsTHUA Ouoc(epbl UCTIONB3YIOT JJIsl OIEHOK U MPOrHO3a. JTa IPaHANO3HAs U
OJIHA U3 CEePhE3HEUIINX MPOOJIEM MPEIONPEALISIET BRICOKYIO TPeOOBATEIbHOCTD
K T[PABWIBHOCTH  PE3YJbTATOB XUMHUKO-aHAJUTHUYECKOTO  HCCIIEIOBAHUS
IPUPOJHOMN CPENBL.
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