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BBenenue. 3arpsisHeHHEe OOBEKTOB OKPYXKAIOIICH Cpe/bl SBISIETCS OJHUM W3 Hamboee
aKTyaJIbHBIX BBI30BOB YeNOBEYECTBY. K OCHOBHBIM HCTOYHHMKAM 3arps3HEHHs MOYKHO OTHECTH
MPOMBIIIUICHHOCTh, TPAHCIIOPT, A00BIYY MOJIE3HBIX HCKOTIAEMbIX, CEIILCKOE XO3SMCTBO, YJHEPIETHKY.
3arpsi3HEHHE OKa3bIBaeT OTPHUIIATENIFHOE BO3JCHCTBHE HA COCTOSHHE pPAa3IMYHBIX OOBEKTOB
OKpY)KaIOIIeH cpe/ibl U, KaK CJICACTBHE, 3/I0POBbE YeloBeKa. PelieHre MaHHBIX MPOOIeM SBIISETCS
KOMIUJIEKCHOM 3a/iauei, BKIIOYAIONIEH MEphl IO MPEI0TBPAIICHUIO BO3JICUCTBUS Ha OKPYKAIOIIYIO
Cpely, OUKMCTKY, a TaK)Ke KOHTPOJIb 3arpsi3HEHUH, KOTOPOMY ITOCBSIIIEH JAHHBIN POEKT.

B kadecTBe IBYX MPHHIMITNAIBHO PA3IUYHBIX MOAXOJ0B K OIIEHKE TOKCHYHOCTH OOBEKTOB
OKpY)KafolIel cpelbl MOKHO OTHECTH KOJMYECTBEHHBIH aHAIM3 XMMHYECKOTO COCTaBa U METO
ouorecrrpoBanus. [IepBrlit 001a1aeT CyIIeCTBEHHBIMU HEAOCTATKAMH, OTPAHUYUBAIOIIIUMHE 00JIaCTh
ero NPHMEHEHHs — JOPOTOBH3HA OOOPYIOBAHUS W PACXOJHBIX MaTepHalIoOB, MHOXXECTBEHHOCTb
METOJIMK HCCIICJOBaHUS, HEOOXOJMMOCTh BEChbMa 3HAUMTENIFHOTO IEPCOHANA ISl pealn3allvu.
BuortectupoBaHue — OJMH M3 MEPCIEKTHBHBIX WHCTPYMEHTOB KOHTPOJIS YPOBHS 3arpsi3HCHHS —
OCHOBBIBAETCS Ha OLICHKE OTKJIIOHEHHUS COCTOSTHHS aHAITM3HUPYEMOT0 0OBEKTa OT HOPMBI IO PEaKLuH
OMOJIOTHYECKOTO TECT-00BbEKTa U 00JaJaeT PSIOM MPEUMYIIECTB, OTIMYAIOIIUX €0 OT XHMHUKO-
AHATUTUYECKOTO KOHTPOJISL, OJJHAKO HE JaeT MH(POPMAIUK O KOHICHTPALWK 3arps3HHUTENCH U He
OIpe/ieNisieT, KaKhue MMEHHO BEUIeCTBAa HAaxomsaTcs B mpoOe. Takum 00pa3oMm, CyIIECTBYIOIIUE
HOJXOAbl K OLIGHKE YPOBHS 3arpsi3HCHHs] OKpYXKArolied cpeabl 001agaloT OObEKTHBHBIMU
HEJOCTaTKaMH, YTO COCTAaBIISICT MPOOJIEeMy, Ha PEIICHHE KOTOPOI HAIPaBJICH JaHHbIA MPOCKT.

B kadecTBe BechbMa IEPCHCKTHBHBIX TECT-OOBEKTOB pPACCMATPUBAIOTCS CIIOCOOHBIE K
(bOTOCHHTE3y MUKPO- ¥ MAKPOOPTaHU3MBI, @ B KAYECTBE CUTHAJIA — IIAPAMETPbI ONTUYECKUX CBOMCTB
xnopoduiioB. Tak, B NPUCYTCTBHU TEX HJIM HHBIX TOKCHYCCKUX COCAMHEHHH IMPOHCXOIHUT
U3MCHEHUE COCTOSIHUSI (DOTOCHHTETHYECKOro ammapara (B TOM YHCJIC M3MEHECHHE CIIEKTPAIbHBIX
CBOMCTB). Perucrpanus 1aHHBIX N3MEHEHUI MOKET OBITH TIOJIO’KEHA B OCHOBY OIIEHKH TOKCHYHOCTH
METO/IOM OMOTECTHPOBAHHSI.

Heabo mnpoexkTa sBiIseTCS pa3paboTKa TNOAX0Aa K OHOTECTHPOBAHHIO OOBEKTOB
OKpY)KaloIlel cpensl Ha OCHOBE HCCIICJOBAHUS BIMSHUS PA3TMYHBIX (PAKTOPOB HA COCTOSIHHE
(OTOCHHTETHYECKOTO anmapara pa3InIHbIX 00BEKTOB, a TAK)Ke BBIZACICHHOTO U3 HUX XJIOpoduia.

OcHoBHas 4acTb. Ha mepBoM 3Tame OBUIO MPOBEPEHO BIMSHHUE TSDKENBIX METAJUIOB Ha
CIIEKTp MOTJIOLICHHUS XJIOPO(UIIIOM BUIUMOTO U3ITydeHus. /11 3TOTO MBI TOTOBHJIA CTOK-PacTBOPEI
COJIel pa3NMYHBIX TSDKENBIX METAJIOB C KOHIIEHTpamued wmerawioB 10 r1/m, cMmemmBamu
OTIpPEICTICHHBI 00bEM TPUTOTOBICHHBIX CTOK-PAacTBOPOB METAJUIOB C SKCTPAKTOM XJIOpoduiia,
MoJTy4ast IpU 3TOM Pa3JIMYHble KOHLEHTPALMN METaIOB B Kaxoi mpobe (500; 50; 5 u 0,5 mr/m).
DKCIEepUMEHT MPOBOIMIIM MTPU PA3IMYHBIX YCIOBHAX (KOMHATHAs Temreparypa 0e3 BhIACpKHBAHUS



u nocne 60 MUHYT; HarpeBaHue Ha BOJsIHOM OaHe B TeueHue 10 u 20 MUHYT), MOCIIE Yer0 CHUMAIIN
CHEKTPBl TMOTJIOMICHUS XJOpo(uiia TOcie pa3IUYHBIX THIIOB BO3ACHCTBUS TPH TOMOIIH
cnekrpomerpa Ocean Optics.

Crnenyroumii stan — o0paboTka MaHHBIX. JJI KaXXJAOTO CHEKTpa PAaCCUUTHIBAIU BBICOTHI
MTUKOB HAa JJTUHE BOJIHBI MAaKCUMAJILHOTO TMOTJIOIIEHHs. 3aTeM MPOBOIMIA HOPMUPOBAHUE BBICOTHI
MTUKOB XJIOPO(HILIa B IPUCYTCTBUH METAJUIOB, B3sB 3a 100 % BBICOTY IHKA YUCTOTO XJIOpOdUILIA.

Jlist TeX e pacTBOPOB MPOBOAMIIH TOX0KUN pacyeT, HO YK€ MCIIOJIb30BAIN BBICOTHI TUKOB
TOJIBKO Ha OJIHOM JJIMHE BOJIHBI - HA MAaKCUMyM€ HOTJIOIIEHUs XjJopoduia. Takxke onpenensin
CMEIIEHHE TIOJIOKEHNUS MAaKCUMyMa ONTHYECKOW TIOTHOCTH XJIOpPO(MIIa B MPUCYTCTBUH METaIa
OT MaKCHMyMa IIOTJIONICHUS YUCTOTO xiopodumia. Takue pacyeTbl OBUIM BBIOJTHEHBI IS
XJOopoHiuTa B MPHUCYTCTBHH BCEX KOHIEHTPALMI METAJJIOB, KOTOPHIE OBLTM HCIIOJIb30BAaHBI B
skcriepumente (500, 50, 5, 0,5 mr/m).

BoiBoabl. Hanbomnpime n3MeHeHHs BBICOT TTHUKOB IMPOUCXOIAT TPU BBIICP)KUBAHUH TTPOO B
TeyeHne 60 MUHYT NpPH KOMHATHOW Temreparype. B HEKOTOpBIX cCiydasX CXOXHH pe3yibTar
JOCTUTAETCs] W TMpu KumnsueHuu B TeueHue 10 wmnm 20 mMuHyr. Ho 4emM MeHbIle CTaHOBHUTCS
KOHLIEHTpAllMs MeTajlla, TeM cllabee OTKIIUK, U YKe K KoHueHTpauuu 0,5 Mr/im oH npubnmxaercs K
100 % xmopodunna. CrnemoBaTeabHO, YYBCTBUTEIBHOCTH METOJIA, OCHOBAHHOTO Ha aHAIIM3E
OTITUYECKOH TUIOTHOCTH, HETOCTATOYHO BHICOKA, TOCKOJIbKY TOKCHYHOCTb JIJISl JKUBBIX OPTaHU3MOB,
B YaCTHOCTH OpPTaHM3Ma YeJIOBeKa, MHOTHX U3 3TUX METAJIOB MPOSBIISIETCS IPH CYIIECTBEHHO 0oJiee
HU3KOM cojiepkannu. Takum 00pa3oM, JaHHBIIA METOJT MOXKET OBITh TPUMEHEH TOJIBKO It OOBEKTOB,
OTIIMYAIOMINXCS BRICOKMM YPOBHEM 3arpsi3HeHUs (HapuMep, JUTsl TPOU3BOICTBEHHBIX CTOYHBIX BOJ).

B nmanpHelitieM HaM TPEACTOMUT MPOBECTH PSIII AKCIIEPUMEHTOB, TTO3BOJISIONINX OICHUTH
BIIMSTHAE TOKCHKAHTOB Ha IapaMeTphl QIIyopecleHInN XJI0opoduiuia, Tak Kak BO MHOTUX METOJax
UCCIeIOBaHUS AeTeKIHs (IyopecueHuu JaeT OOJbIIYI0 YyBCTBUTEIBHOCTh, YEM CIEKTPOMETPHS.
Kpome Toro, mpu ananuse piyopeciieHIinu MOKHO OIEHUBATH I1EJIbIi HAOOP MmoKa3aTeseii, KOTOphIe
MO3BOJISIT MOBBICUTH UH(OPMATUBHOCTD MOJIy4a€MOTO pe3yJibTaTa.
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