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Ipuioxenue 9

METOJUYECKHUE YKA3AHUSI IO OUEHKE ONACHOCTH
JIIS1 BOJAHOM CPE/JbI

A9.1 BBenenue

A9.1.1 [Ipu pa3paboTke psiga KpUTEPUEB MO MIACHTH(HUKAIIMKA BEIIECTB, OMACHBIX JJIs BOJHOW CPEIIbI,
ObUTa TpU3HAHA HEOOXOJUMOCTh B OIPEICICHUU OTACIBHBIX DIIEMEHTOB, (POPMHUPYIOIINX KOMIUIEKCHYIO
CUCTEMY OIpEJIEICHNs] OIACHOCTH ISl OKPY’KaIOIMIeH cpenbl, UIS WCIOJIh30BaHMS KOTOPOH MOTPEOYIOTCS
COOTBETCTBYIOIINE METOIOJIOTHUECKHE yKazaHus. 11oaToMy HacTOSIIUN MOKYMEHT IpecienyeT TBOHHYIO
LIeJIb:

a) 00ecneunTs OIMCaHue dTOW CHCTEMBI U yKa3aHUs B OTHOIICHNH €€ peaTn3allus;

b)  oOecrmeunTs METOAONOTUIO MHTEPHpPETALMU HAaHHBIX, MCIOIB3YEMBIX B IIpoLecce
MIPUMEHEHUS KpUTEPHUEB KIacCUpHUKaLUH.

A9.1.2 Cxema kiaccu(uKalMd BHJOB ONACHOCTH Obula pa3paboTaHa C LENbI0 HWIACHTHU(QHKALUU
BEIIECTB, MIPEICTABIIONINX, B CHIIy NPUCYIINX UM CBOWCTB, OMACHOCTH Ul BOJHOM cpelbl. B 3Toii cBsi3n
BOJIHAsI cpelia IPeCTaBisieT OO0 KOMIUIEKC MPECHOBOAHBIX U MOPCKUX YKOCUCTEM, a TAK)XKE OOMTAIOLINX B
HUX OpraHum3moB. [l MHOTHX BemlecTB OOJIBIIMHCTBO HMMEIOLIMXCS JAHHBIX KacaeTcsl STOW 3O0HEI
OKpy>Karoleil cpefpl. OTO OmpeseieHue OrpaHuueHO OOJIACTBIO PACIPOCTPAHEHHs, TaK KaK B HETO elle He
BKJIIOYEHBI HU BOJHBIC OTJIOXKEHUS, HU OoJiee BBICOKOOPTaHM30BAHHBIE OPraHW3MBI, 3aHSIBIINE MECTO Ha
BEpIIMHE IMUIIEBON IEMOYKH B BOJHOHM Cpele, XOTS OHH M MOTYT ObITh B HEKOTOPOW CTENEHH OXBaYCHBI
N30paHHBIMH KPUTEPUSMH.

A9.1.3 [lInpoko TpU3HAHO, YTO, XOTS 3Ta 30HA OKPYXKAIOMIEH Cpeapl M OTPaHHYMBAETCS O00JIACTHIO
pacnpocTpaHeHusl, OHa BJIBOMHE ysA3BMMa BBHUY TOr'0, YTO OHA SIBJIAETCS MOCIEAHEN MPUHUMAIOIIEH cpeaon
JUISE MHOTHX BPEIHBIX BEIIECTB U TOTO, YTO OHA SBJSIETCS CPEOW OOMTAaHUS YyBCTBUTEIBHBIX OPTaHHU3MOB.
Ota 30Ha TakXe CI0KHA, TaK Kak JIto0as Kiaccn(pUKanoOHHAs CUCTEMa, IBITAI0MAACA WACHTU(OUITUPOBATH
BHUJIBl OMACHOCTU JJIA OKPY’)KAIOUIEH Cpelibl, AOJKHA CTPEMHUTHCA K OINPEIAEIEHUI0 BO3ICUCTBUNA C TOUKH
3peHus 0oJiee MIMPOKKUX MOCICICTBUIN JIJIi IKOCUCTEM, a HE TOJBKO JUIsl 0COOEH, OTHOCSAIIMXCS K JAHHOMY
BHJy WJIU JaHHOH MOIMyISUU. B mocneayonimx pasgenax moapoOHO OMUCHIBAETCS OTPaHWYCHHBIN Habop
crieIu()UIECKUX CBOMCTB BEIIECTB, KOTOPBIC OBLIN M30paHbl IIT HanOO0JIee TOYHOTO ONFCAHKS OMTACHOCTH:
oCTpasi TOKCUYHOCTh B BOJTHOW CpeJie, XpOHHUYECKas TOKCHYHOCTh B BOJHOM cpejie, OTCYTCTBUE CIIOCOOHOCTH
K DPa3llOKEHUI0 W TOTeHNUaNbHAs Win (akThdeckas OWOoakkyMmyisius. [IpudauHBI, IO KOTOPHIM OBLIH
BBIOpaHBI 3TH JaHHBIE B KAa4eCTBE KPHUTEPHEB OIMpPEAETICHHUS OIACHOCTH JJIsi BOJHOW cperpl, OymyT Oonee
noJpoOHO OMUCaHBI B pazaene A9.2.

A9.14 Ha nanHoM s3Tame 3TO - NPWIOKEHHWE OTPaHUYEHO NMPUMEHEHHEM KPUTEPHEB K BEILECTBaM.
Tepmun "BemiecTBa" OXBAaTHIBACT IIMPOKUH JMAMA30H BUIOB XMMHYECKHX BEIIECTB, MHOTHE W3 KOTOPBIX
BECbMa TPYIHO KIACCH(PHUIMPOBATH B COOTBETCTBUU C CHCTEMOW, OCHOBAHHON Ha JKECTKUX KPUTCPHUSX.
Takum 00pazoMm, B TMOCIEAYIONMX TJAaBaX H3JIOKEHBI HEKOTOPHIE YKa3aHWsS B OTHOIIEHHWH TOTO, Kak
MIPEOA0JIETh ATH TPYIOHOCTH, ONMHPAsCh OAHOBPEMEHHO KaK Ha IMPAKTHYECKHUH OIBIT, TaK M Ha YETKYIO
HayYHYK) OCHOBY. XOTS COIIACOBaHHBIE KPUTEPUU JIerde IPUMEHSATh K KIACCU(UKAIUU OTIEIBHBIX
BEIIECTB OMpPEEIIEHHOW CTPYKTYpHI (CM. OIpeJieieHne B TiaBe 1.2), HEKOTOphIe BEIIeCcTBa, IMOATAA0IINe
oA 3TOT KJIACC, YacTO HAa3BIBAIOT '"CIIOKHBIMHA cMecsMH'. B OOJBIIMHCTBE CilydaeB OHHM MOTYT OBITh
0XapaKTePU30BaHbl KAaK TI'OMOJIOTMYCCKHH pPsijl, COCTOSINMNA W3 BEUISCTB, JJIMHA YIVICPOJHON ICTIOYKU
KOTOPBIX, YUCIIO 3aMEMIAIONIMX TPYIIT WM CTEICHb 3aMEIICHUs HAXOAATCS B ONPEACICHHOM JHalna3oHe.

! OECD Environment, Health and Safety Publications, Series on Testing and Assessment, No. 27, Environment

Directorate, Organization for Economic Co-operation and Development, April 2001.
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Pa3paboTansl crieruanibHBIC METOMBI UCIIBITAHHUH, Oaromapss KOTOPHIM ITONMYyYalOT JaHHEBIE, ITO3BOJISIONINE
OIICHUTh CBOWCTBA, OIACHBIC JUI1 BOJHBIX OpPraHW3MOB, OHOAKKYMYJIALMIO W pa3liokeHue. boiee
KOHKPETHBIE yKa3aHMs Ha 3TOT CUET MPHUBEJCHBI B PA3IUYHBIX Pa3zeliaX, MOCBIIMICHHBIX 3THUM CBONCTBaM.
B npuBoIuMBIX METOAMYECKUX yYKa3aHUIX 3TH BellecTBa OyayT Ha3bIBaThCA '"CIIOKHBIMH BelIeCTBaMu' MIIN
"MHOTOKOMITOHEHTHBIMH BelllecTBaMu'".

A9.1.5 Kaxxnoe u3 cBOHCTB 3THX BemecTB (T.e. OcTpas TOKCHYHOCTh B BOJHOW Cpese, XpOHUYecKas
TOKCHYHOCTh B BOJHOHM cpefe, pasiiaraeMoCTb, OMOAKKYMYJISAIHMSI) MOXKET CTaBHTh CIIOKHBIE IPOOIIEMBI
WHTEPHIpETallUd, PUUEeM Naxe I CICIHATUCTOB. XOTA CYIISCTBYIOT NpHU3HAHHBIC HA MEKIYHAPOIHOM
YpPOBHE PYKOBOJSIIUE TMPHHIUIBI WCIBITAHUNA, KOTOpPHIE JOJDKHBI TNPUMEHSTHCI KO BCEM HOBBIM
TTOJTYICHHBIM JaHHBIM, MHOTHE TaHHBIC, WCIOJb3YEeMbIe TIpH KiIacCH(HKAITNH, TIOIydJaroT, He Ipuderas K
TaKUM CTaHJIAPTHBIM UCHBITaHUSIM. [lake B T€X Cllydasx, KOrjaa ObLIH MPOBEACHbI CTaHIAPTHBIC UCTIBITAHMUS,
HEKOTOpbIE BEIIECTBA, TAKME KaK KOMIUIEKCHBIC BEIIECTBA, BEUICCTBA, HEYCTOMUMBBIE B BOJE, OJUMEPHL U
T. 1., CO3MAIOT TPOOJEMBI TPH HWHTEPIIPETAUU PE3YJIbTATOB HCIBITAHUN I COCTaBIEHHS KaKOW-THOO
cxeMmbl Kiaccupukanuu. TakuMm o0pa3oM, IOJYYCHB JaHHBICE B OTHOIICHHWH OOJIBIIOTO Pa3HOOOpa3ms
MOPCKHX WM TMPECHOBOJHBIX OPraHU3MOB, MOJBEPTrHYTHIX CTAHIAPTHHIM W HECTAHIAAPTHBIM HUCIBITAHHUSIM,
PasHAMMMCS 110 TIPOJOJDKUTETFHOCTH M CBOMM IelisiM. JlaHHBIE O paslioKEHUH MOTYT KacaThes
OMOJIOTHYECKOTO MJIM HEOWOJOTHIECKOTO PA3JIOKCHHSI W MOTYT OTJIMYAThCS C TOYKHA 3PEHUS CBOCH
MPUYACTHOCTH K COCTOSIHUIO OKPY>KaroImIen cpepl. [ MHOTHX OpraHMYeCKUX COCIMHEHUN CIIOCOOHOCTH K
OMOaKKyMyJILIMM MOXET BBIpaXarbcs uepe3 KOAPQUIMEHT pachupeiesicHus OKTaHoi—Bonma. Ha a1y
CITOCOOHOCTh K OMOAKKyMYJISAIIMA MOTYT, OIHAKO, OKa3bIBaTh BO3MIEHCTBHE MHOTHE Ipyrue (HaKTOpHI,
KOTOpBIE TaKXe HEO0X0MMO MPUHUMATH BO BHUMAHUE.

A9.1.6 CoBepIleHHO OYEBHIHO, YTO IIeNIb COTJIACOBAHHOW Ha TII00aThbHOM YPOBHE CHCTEMBI COCTOHUT B
TOM, YTOOBI ITOCJIC IPHUHSTHI OOIIETO CBOJIa KPUTEPHEB HCIIOJIB30BANICS TaKXKe OOITHiT HA0Op MaHHBIX, C TEM
4TOOBI PE3YJIbTAaThl KJIACCU(UKAIMK, IOCJIEC TOTO0 Kak OHa OyJeT MpOoBelIeHa, IMOJYYHIH BceoOlee
npu3HaHue. s 3Toro HeoOXOMUMO CHadaja OCTUYh OOIIEro MOHWMAaHWs B OTHOIICHWW THITA JaHHBIX,
KOTOpBIE MOTYT HCIIOJIB30BAThCS IS TPUMEHEHUS KpUTEpHeB (BHI M Ka4yecTBO), a 3aTeM — oOmei
WHTEPIpPETAI[Mi JaHHBIX Ha OCHOBE YCTaHOBJICHHBIX KpUTepHeB. [103ToMy OblIa nMpu3HaHa HEOOXOJUMOCTh
B pa3pabOTKe MJOCTYIHOTO Ui TOHWMAaHHUS PYKOBOJACTBAa, B KOTOPOM OBl TOJPOOHO H3IIAaraliuch W
OOBSCHSIINCH KPUTEPUH, MPUUEM TaKUM 00pa3oM, YTOOBI MOXKHO OBLJIO JOCTHYL OOIIEro MOHWMAaHUS B
OTHOIIIEHUHM MX CMBICJIA U OOILEro MojaXoaa K MHTEPIPETAlUU JaHHBIX. DTOT acleKT UMEET 0C000 BaKHOE
3HAYCHHE, TaK Kak Jito0as COrJlacOBaHHAs CHCTEMa, NMPUMEHseMas K "00JacTh XMMUYECKOW MPOIyKIUH',
OyIeT B 3HAYUTENHHOW Mepe 3aBHCETh OT MPHHUMAEMBIX CaAaMHUMH HW3TOTOBUTEISMH W ITOCTABIIUKAMHU
Kiaccu(uKaui, KOTOpbIe JODKHBI OYIyT HCIIONB30BaThCS HA MEKIYHAPOJAHOM YypOBHE, HE BCeraa
MOABEPTasiCh TIIATEIHPHOMY PACCMOTPEHHIO CO CTOPOHBI PETIAMEHTHPYIOUUX OpraHoB. [losTomy sTH
MeTtoaudeckne yKkazaHusl HApaBJIeHbBI Ha TO, YTOOBI HHQOPMUPOBATH YHTATENS O PsAJe KIFOUYEBBIX 00IacTen
1, TaKUM 00pa3oM, IOCJIEI0BATEILHO BBECTH UX B KIACCU(MUKAIINIO, 00ECIIEYnBasi TEM CaMBIM COCTaBJICHHE
MOMCTUHE COTJIACOBAHHOW U aBTOHOMHO (DYHKIIMOHHPYIOIEH CHCTEMBI.

A9.1.7 Bo-nepBeiX, B 3TOM IOKyMeHTe OyIyT MOJAPOOHO H3IIOKEHBI KPUTEPUH, OOOCHOBaHHE WX
BBIOOpa U 0030p (PYHKIIMOHWPOBAHMS ATOW CHUCTEMBI Ha MpakTuke (paszen A9.2). B atom pazmene OymyT
paccMOTpeHBI O0IIe HCTOYHUKH JTaHHBIX, HEOOXOJUMOCTb MMPUMEHEHUSI KaYeCTBEHHBIX KPUTEPHEB, CIIOcO0
NPOBENCHNS KJIacCU(UKALIMK B ClIydae, €Clid HaOop AaHHBIX HEIMOJIOH WIIM €ClIM 00bEeM JaHHBIX HPUBOIUT K
HEOJHO3HAYHOHU Kiaccu(UKaluy, a TaKXKe APYrHe 4acTo BCTpeyaroIuecs mpo0aeMsl KiaccupuKanuu.

A9.1.8 Bo-BTOpBIX, B JOKyMEHTE OYIyT AaHbl NOAPOOHBIE TEXHUYECKUE COBETHI, KaCaIOUIHECS
WHTEPIPETAllNH JTaHHBIX, B3ATBIX M3 HMEIOIIMXCS 0a3 JaHHBIX, B TOM YHCJE OTHOCHUTENBHO TOTO, Kak
CJIeIyeT MOJIb30BaThCA HECTAHAAPTHEIMU JTAHHBIMU U KPUTEPUSIMH Ka4e€CTBa, KOTOPHIE MOTYT MPUMEHATHCS K
OTJICJIBHBIM CBOWMCTBaM BellecTB. B HeM OynyT onucaHbl mpoOIeMbl HHTEPIIPETALUN TAHHBIX, KACAIOIIUXCS
"TpyIHBIX BemIecTB", T.. BEUIECTB, B OTHOIICHWH KOTOPBHIX CTaHAAPTHBIE METOJIbI HCIBITAHWN OO He
MIPUMEHNUMBI, JHO0 CO3MAI0T TPYAHOCTH C TOYKH 3PEHHS MHTEPIpETAllNHd JaHHBIX, a Takxke OyayT HaHBI
COBETBHI OTHOCUTEIILHO MPUEMJIEMBIX PEHICHUH. YTIOp OYJIET ClIe/iaH CKOpee Ha MHTEPIIPETALMHU JaHHBIX, YEM
Ha WCTBITAHMAX, TaK KaK B pacCcMaTpuBaeMol cucTeMe OyayT HCIONB30BATHCS, MO MepPe BO3MOXKHOCTH,
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HanOosiee HaJEeKHBIE U3 MMEIONIMXCS JAHHBIX U JaHHBIE, TpeOyemble IJIsi HOPMATHBHBIX Iieneill. Uersipe
OCHOBHBIX CBOIMCTBa, a MMEHHO OCTpasi M XPOHWYECKas TOKCHUYHOCTh B BOIHOU cpene (pazmen A9.3),
CHOCOOHOCTD K pasnioxkeHuto (pazznen A9.4) u duoakkymysius (paszgen A9.5), OynyT paccMaTpUBaThCs MO
OT/IEIBEHOCTH.

A9.1.9 Juana3zoH mpobieM HHTEpIpEeTalud MOKET ObITh IIMPOKHM, W MOSTOMY OHa Bceraa Oyner
3aBHCETh OT KBAJM(HUKALUK U KOMIIETEHTHOCTH JIML, OTBETCTBEHHBIX 3a Kiaccuduranuio. OqHAKO MOXKHO
WACHTHU(QUIMPOBATh HEKOTOPHIE YacTO BCTpEUarolluecs TPYAHOCTH U JaTh yKa3aHMs, COOTBETCTBYIOIIUE
NpUEMIIEMOMY 3aKJIIOUEHHIO CHENUAINCTa U CIIOCOOHBIE OOJIErYUTh TONyYEHHE HAIEKHOTO W JIOTHUECKH
MOCJIEZOBATEIbHOTO  Pe3yibTaTa. OTH TPYAHOCTH MOXHO TIOAPA3AEIUTh HA HECKOJBKO YacTUYHO
COBIIA/IAIOINX KJIACCOB:

a) TPYAHOCTHU, CBA3aHHBIC C MTPUMCHCHHCM CYHICCTBYIOIIUX MCTOAUK HCIBITAHUN K
HEKOTOPBIM THIIaM BCHICCTB,

b) TPYJHOCTH, CBS3aHHBIC C MHTEPIIPETAIIUCH TAaHHBIX, MOJYYESHHBIX KaK JUIS 3TUX "TPYIAHBIX
JUTS UCTIBITAHUS" BEMIECTB, TaK M JUIS APYTUX BEIIECTB;

C)  TPYIOHOCTH, CBSI3aHHBIE C MHTEPIIPETAllMEH pa3IMYHbIX HAOOPOB JTAHHBIX, MTOJNyUYCHHBIX U3
CaMbIX pa3HO0OPa3HbIX HCTOYHHUKOB.

A9.1.10 Js MHOTMX OpraHMYEeCKHX BEIIECTB UCIBITAHUS U UHTEPNPETALMSA JAHHBIX HE MPEICTaBIISIIOT
mpo0JsieM, eCId TPUMEHSIOTCS OJHOBPEMEHHO COOTBETCTBYIOIIME pykoBozsmue mnpuHnunel ODCP u
kputepun kinaccuukammu. OOHAKO MOTYT BO3HHMKATh THUITUYHBIE TPOOJIEMBl WHTEPIpPETAINH, KOTOPBIC
XapaKkTEpHBI IS OMNPEACICHHOTO THIIA HCCICAYEeMOTO BEIIeCTBa. OTH BEMIECTBA OOBIYHO HA3BIBAIOT
"TpyJHBIMU BeIleCTBAMH'":

a) c1ab0pacTBOPUMEIE BEIIIECTBA: OTH BEMIECTBA TPYAHBI IS MPOBEACHUS HCITBITAHUH, TakK
KaK OHHM CO3Jal0T MpPOOJIEeMbl, CBS3aHHBIC C IOJIOTOBKOM pPacTBOPOB, a TaKXKe C
MOJJICpKAHUEM W TPOBEPKOM KOHIIGHTpAalMid BO BpeMs UCHBITAaHWA  BOJHOMN
TOKCUYHOCTHA. KpoMe Toro, MHOTHE W3 MMEIONINXCS AAHHBIX MO 3THM BEIIECTBaM OBLIH
MOJTlyuyeHbl C WCIHOJb30BaHMEM "pacTBOPOB'", KOHIIEHTPALMS KOTOPBIX IIPEBBIIIAET
pacTBOPUMOCTh B BOJE, YeM OOBICHSIOTCS CEPhE3HBIC MPOOJIEMBI WHTEPIIPETAIUU MPU
onpexaenennn uctuaHoU JI(D)K5o mmm KHO misa ueneit knaccndukanuu. MaTepniperanus
TIOBEJICHUST TIPH PACTIPEACIICHU MOXET OBITh TakKe IMpOoOJIeMaTHYHOH, eciu ciadas
pacTBOPUMOCTh B BOJA€ W OKTAHOJIE  CONPOBOXKIACTCS  HEJOCTATOYHOU
YYBCTBUTEIBHOCTPI) aHAIUTUYECKOTO MeToJa. PacTBOPUMOCTH B BOJE MOXET OBITh
TPYIHA IJIS OTIPEACIICHHUS, M OHA YacTO YKAa3bIBACTCS KaK BEIMYMHA, HAXOISIIASICS HUXKE
npenena OOHApYKEHHs, YTO CO3AaeT MPOOJIEMBbl JUISI HMHTEPIPETALUU JaHHBIX
WCCJICIOBAHUM, KACAIOUIMXCSd TOKCUYHOCTA BOJHOW Cpelmbl M Ouoakkymyssiiuu. [lpu
WCCIICJIOBAHUSAX OHOPA3I0KEHUsI TOHIMDKEHHAs pPacTBOPUMOCTh MOXET TPUBECTH K
cnaboMy OWOHAKOIUICHHWIO W, CJIEIOBATEbHO, K 0Oo0Jee HU3KWUM, 10 CPaBHEHHIO C
OXKUJAEMBIMH, TOKa3aTeIsiM CKOPOCTH OuopasnoxkeHus. [loaTomy peraroiee 3HaueHUE
MOJKET NMETh KOHKPETHBIH METO/] HCTIBITAHUH WITH BRIOOP TPUMEHIEMBIX MTPOIEAYD;

b)  HeycTOHuYMBBIC BEILECTBA: BEUIECTBA, KOTOPHIE OBICTPO pasznararorcs (MU pearupyror) B
9KCIIEPUMEHTAJILHBIX YCIOBUSAX M CO3JAIOT MPOOJIEMBI KaK JUIsl CAMUX MCIBITAHUH, TaK U
UL MHTEpIpeTanuy WX JaHHBIX. HeoOxoammo Oymer ompeaenuTth, OblIa U
HCIIOJIb30BaHa IpaBUJIbHad METOH0JIOrus, GI)IJ'IO JIX UCIILITAHO BEHICCTBO WJIM IPOAYKT
Pas3JIOKEHHS/PEaKIUd W MOAXOAAT JH TIOJNyYeHHbIE JAaHHble IS KiacCu(pUKAUN
HCXOJTHOTO BEIICCTBA;

C) JICTYYHMC BCIICCTBA: 3THU BCUICCTBA, KOTOPBLIC, KOHCYHO, MOT'YT CO31aBaTh HpO6JIeMI>I BO
BpeM: HCHBITAHHN B OTKPBITBIX  CUCTCMAX, MOOJDKHBI IMOABEPrarbCd  OLICHKCE,
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HampaBJIeHHON Ha o0ecle4eHHe COOTBETCTBYIOLIEIO IOJJEPXKAaHUS KOHLEHTpauui
Bo3zeicTBus. [loTepn UCTIBITYyeMOro BeiecTBa BO BpeMs UCTIBITAHUN Ha OHOpa3iioKeHne
Hen30eKHBI TIPU HEKOTOPBIX METOJaX TECTHPOBAHMSI M MOTYT NMPUBECTH K OIIMOOYHON
MHTEPIPETALUH PE3YIILTATOB;

d)  ciuoxHble, MAM MHOTOKOMIIOHEHTHBIE BELIECTBA: A3TH BEIIECTBA, HAIPUMEpP CMECU
YITIEBOAOPOJIOB, YacTO HE MOTYT pacTBOPSATHCS, 00pa3yrd NP STOM TOMOTCHHBIN
pacTBOp, TOrAa Kak WX MHOTOYMCIICHHBIE KOMIIOHEHTHI JeJaioT HaOmroneHue
HEBO3MOXXHBIM. [lo3ToMy HE00XOAMMO CTapaTbCsi BOCHOJIB30BAaTbCA  JAHHBIMHU
WCTIBITAHUI Ha BOJHYIO TOKCHYHOCTb, IPOBEICHHBIX HA PACTBOPHMBIX B BoJe (hpaKIusX,
W UCIOJNIB30BaTh O3TH JAaHHBIE B Kilaccu(UKaMOHHON cxeme. buopasnoxenue,
OnoakKyMyJsius, Ko3((UIMEHT pacnpeneneHus 1 pacTBOPUMOCTb B BOJE — BCE ITH
XapaKTePUCTUKU CO3Jal0T IPOOIEMBbl MHTEPIpPETallMM, TaK KaK KaKIbli KOMIIOHEHT
CMecH MOXKET BECTH ce0sl 0-PasHOMY;

e) HDOJIMMEPBI: 3TH BELIECTBA YaCTO MMEIOT LIMPOKUHM JUANa30H MOJIEKYJSPHBIX Macc, U3
KOTOpbIX B BOjAe ObIBaeT pAacTBOPMMAa JMLIb Kakas-To vacTh. s onpezaeneHus
pacTBOpUMOH B BOZIE (PpaKIMK CYIIECTBYIOT CIEHUAIBHBIE METOMBL, H 3Ty HHQOpMAIIHIO
HEoOX0oIUMO OyZeT HCHONb30BaTh IJIsl MHTEPIpPETAlldd PE3yJbTaToB HWCIBITAHUN B
3aBUCHUMOCTHU OT KPUTEPHUEB KiIacCU(UKALIH;

f) HEOPraHWYEeCKUE COSIMHEHUS] ¥ METaJUIbL: 3TH BEIIECTBA, CIIOCOOHBIE B3aUMOAEHCTBOBATH CO
Ccpenoi, MOTYyT UMETh Pa3JIMYHbIE IIOKA3aTelId BOJHOW TOKCUYHOCTH B 3aBHCHUMOCTU OT
Takux (axkTopoB, Kak pH, xecTkocTs BOABl | T. 1. ClOKHBIE MPOOJIEMBI TOJKOBAHHUS
MOTI'YT BO3HHMKATh TAK)K€ ITPU UCIBITAHUAX CYIIECTBEHHBIX 3JIEMEHTOB, KOTOPBIE I1OJIE3HBI
JUIA OpTaHW3Ma B ONpPEACICHHBIX KOHIEHTpanuax. i1 MeTauloB U HEOPraHUYECKHX
METAJUIMYECKUX COCAMHEHHH KOHLENIMA CHOCOOHOCTH K pa3JIOKeHHIO, KaKk OHa
IPUMEHAETCA K OpPraHMYECKUM COENUHEHMUAM, €CIM M HMEET 3HAa4eHUe, TO JIULIb
HE3HAa4YMTelIbHOE. Tak Xe clexyeT MpOSBIATb OCTOPOXKHOCTh IIPH HCIIOJIB30BAHUHU
JAHHBIX 0 OMOaKKyMYJISIIINY;

g)  IOBEpPXHOCTHO-aKTHBHBIC BEIIECTBA: 3TH BELIECTBA MOTYT 00Opa30BbIBATH SMYJIbCUH, AJIS
KOTOPBbIX OHOAaKKyMYJHPOBAaHHE TPYAHO ONpENeNUTh [ake€ B Clydyae TIIATEIbHON
HOJrOTOBKY PacTBOPOB. Munennoo0pa3oBaHue MOKET IPUBECTH K 3aBBILICHHON OLIEHKE
¢dpakuuy, noaaroeiics OHOIOTHUECKOMY YCBOCHHIO, JJaKe B TEX CIIy4dasX, KOTZa SBHO
oOpa3oBanbl "pacTBOpHI'. DTO CcO37aeT 3HAYUTENBHBIE MPOOJIEMBI TOJKOBAHUS IS
KaXIOW XapaKTEepUCTUKU: PacTBOPUMOCTH B BoOAe, Kod(duimeHta pacrpenencHus,
OMOAaKKYMYJISIIIMM ¥ BOJHOW TOKCHYHOCTH;

h)  uWoHU3MpylOLIMECs BEIIECTBA: CTCINECHb MOHHM3AIMH 3TUX BEIIECTB MOXKET MCHSTHCS B
3aBHCHMOCTH OT KOJIMYECTBA IMPOTUBOMOHOB B cpese. Hampumep, KHUCIOTH M1 OCHOBAaHUS
OyIyT MMeTh MPUHINIHAIHFHO Pa3IMIHYI0 HOHHU3AIHIO B 3aBUCUMOCTH OT pH;

1) OKpAIlICHHbIE BEUIeCTBA: O3TH BEIECTBA MOTYT CO3/aBaTh MPOOJIEMBbI MPU HCTBITAHUAX
BOJOPOCJIEH UM BOJHBIX PACTCHUM, 3a1epKUBast aJAOIINN CBET;

1) IPUMECH: HEKOTOpBIE BEIIECTBA MOTYT COIEPKAaTh IPUMECH, IPOLIEHTHAs [OJIA U
XMMHYECKHE CBOWCTBA KOTOPBIX MOTYT BapbHpPOBAaTBCA B  3aBUCHMOCTH  OT
NPOM3BOJACTBEHHON mapTuu. [IpobieMbl HMHTEpHpeTanud MOTYT BO3ZHHKHYTH B TOM
cllydae, ecii TOKCUYHOCTb WM PacTBOPUMOCTH B BOJE, WIH 00€ STH XapaKTepUCTHUKHU,
BBIIIE B IIPUMECAX, YEM B UCXOJHOM BELIECTBE, YTO MOXKET 3HAYMUTEIBHO IOBIIHMATH Ha
JIaHHbIE TOKCHYHOCTH.

A9.1.11 B 3TOoM mepedHe oTpaxeHBl HEKOTOpPBIE W3 MPOOJIEM, BCTPEUEHHBIX MPH YCTAHOBICHUH
JOCTOBEPHOCTH JIaHHBIX, MHTEPIPETallMM JAaHHBIX W IPUMEHEHHM JAaHHBIX K CXeMe Kiaccu(puKaluu.
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[HompoGHBIE yKazaHUS O TOM, KaK CJIEQyeT pemiaTh 3TH MPOOJIEMBI, a TaKXKe APYTHE CMEKHBIE aACHEeKTHI
coJiepKaTcsl B CIEAYIOUIMX pasfenax. Bompochl WHTEpPIpeTalud JaHHBIX, KacaroIIUXCs OCTPOW WU
XpOHMUYECKON BOJHOW TOKCHYHOCTH, M3naraiorca B pasznene A9.3. B atom pasmene paccmaTpuBaroTcs
MpoOJIEMbI  WHTEPIIPETAIlUN, CBOMCTBEHHBIC BEHINICYNIOMSHYTHIM "TPYIHBIM BemiecTBaM', a TaKkxke
COJZICpIKATCsl COBETHI O TOM, KOTJa M KakuM oO0pa3oM MOXKHO HCIIONB30BAaTh OTH JAHHBIE B CXEME
knaccupukanud. B Hel comepkuTCS Takke oOliee ONHMCAaHHE HCIOJIb3YEMBIX JaHHBIX M METOIUKH
WCIIBITAaHUH, pa3paboTaHHBIE IS UX TIOTYUYESHHS.

A9.1.12 Nmeercss mupokuii HaOOp JaHHBIX O PA3JIOKECHUHM, KOTOPBIC CIICAYET HHTEPIPETHUPOBATH C
y4eTOM KpUTEpUEB, KaCAIOIIUXCS CIIOCOOHOCTH K ObicTpoMy paszioxenuro. [lostromy TpeOyrorcs
METOJIMYECKIE YKa3aHWsI B OTHOILICHHH TOTO, KaK CJIEIyeT MOJIb30BAThCA 3TUMHU JTAHHBIMHU, TOTyUYEeHHBIMH C
IIOMOIIBI0 HECTAaHAAPTHBIX METOJOB HCIBITAHWA, B YACTHOCTH OTHOCHUTEIHLHO HCIIOJIB30BAHUS JAHHBIX O
MepuoIax Moiypacmanga, Korjaa OHU UMEIOTCS, O IEPBUYHOM PA3I0KEHUH, O CKOPOCTAX Pa3oKEHUs B MOYBE
U O BO3MOXHOCTH WX DKCTPAIlOJIMPOBaHUS HAa OMOXMMHUYECKHH pacraji B BOJHOHW Cpele, a TaKxke O
CKOpPOCTSX PpasjIoKEHHUs B OKpyXaromed cpeae. BKIOYeHO Takke KpaTkoe ONMHCaHHE METOJIOB OICHKH
pas3iaaraeMoCTH C y4eTOM KpUTepUeB Kiaaccuukanuu. DTH yKa3aHus cojiepxkarcs B pasaene A9.4.

A9.1.13 Mertoapl oOmpeneNneHnsi CIIOCOOHOCTH K OHMOAKKYMYJISIIIH OIMCHIBAIOTCS B pasmene A.9.5.
Boatom pasmene paccMaTpuBaeTCs  3aBHCHMOCTh  MEXKIY  KOI(DQUIIMEHTOM  pacmpeiesieHus, u
koddpurmentom Ouokonnentpanmu (KBK); nmatorcs ykasaHus B OTHOIIEHHWM TOrO, KakK CJIEIyeT
WHTEPIPETUPOBATh CYIIECTBYIOIIME JaHHBIC, ONPENeNiaTb Kod(pPHUIMEHT pacupeneneHuss MyTeM
ucnionp3oBanusi K3CA, ecnum OTCYTCTBYIOT JKCIIEpUMEHTAIBHBIE [AHHBIE, M, B YaCTHOCTH, pEIIaTh
BBISIBJICHHBIC paHee NPOOJIeMbl, CBOMCTBEHHBIE TPYIHBIM BEIIECTBaM. PaccMaTpHUBAIOTCS TakkKe MPOOJIEMBI,
C KOTOPBIMH TPHUXOJUTCS CTAJKUBATHCS NpU paboTe C BEmeCTBaAMH, MMEIOIIUMH BBICOKOMOJECKYIISPHYIO
Maccy.

A9.1.14 OnuH U3 pa3leNoB Takke MOCBAlIeH o0muM BompocaM ucnonb3oBanus K3CA B cucreme, B
JaCTHOCTH BOIIPOCaM O TOM, KOT/Ia U KaK MOHO HCITOJIb30BaTh 3HAYCHHSI dTOM 3aBUCUMOCTH IS KaXKJIOTO
U3 TpexX paccMaTpuBaeMmbix CBOMCTB. [llmpoko mpm3HaHO, YTO B KauecTBE OOIIEro MOAXoAa CieayeT
HCIIONBb30BaTh CKOPEE IKCIEPUMEHTANbHBIE NaHHbIE, KOrJa oHM uMmerotTcs, yeMm nanuele o K3CA. Takum
oOpaszom, ucnonp3oBanne K3CA H0DKHO OBITH OTPaHUYEHO CHUTYAIMSIMH, KOTJa HE UMEETCS JOCTOBEPHBIX
naHHbIX. OHAKO HE KO BCEM BEIIeCTBaM yJI00HO MPUMEHSTh pacueTHble 3HaueHus tuna K3CA, u B pasnerne
A9.6 naHbl yKa3aHus 10 3TOMY BOIIPOCY.

A9.1.15 Haxonen, omWH pa3genl TOCBAIICH OCOOBIM MpoOJjieMaM, CBSI3aHHBIM C KJIacCH(pUKaIen
METAJJIOB U HUX COCI[I/IHGHI/II\/'I. O‘-IGBI/IILHO, 4YTO K 3THUM COCIUHCHUAM HE IPUMCHHUM PAJ KOHKPCTHBLIX
KpUTEpUEB, TAKUX KaK CIOCOOHOCTh K OMOPa3NoXeHWI0 M KO3(PUIMEHT pacrpeneieHus OKTaHOI/BOAA,
MaKe €cld OTCYTCTBHE pa3pyILICHHS IIyTEM pa3iIokKeHHI W OHOAKKYMYJANHS OCTAIOTCS BaKHBIMHU
KoHIenusaMu. [1o3ToMy HEOOX0aMMO BBIOpATh APYroi moaxoa. MeTaibl U COeIMHEHUs] METAIIIOB MOTYT
BCTyNaTh CO CPEIOW BO B3aMMOJCHCTBHUS, KOTOpPHIC BIUSIOT HA PAacTBOPUMOCTh MOHAa MeETallia, Ha €ro
pacnpezeneHre B BOJe M Ha €ro CBOWCTBA. B BOJe TOKCHMYHOCTH OOYCIAaBIMBAIOT OOBIYHO PACTBOPEHHBIC
HMOHBI METAJIOB. B pe3ynpraTe B3anMOAeHCTBHUS BEIIECTBA CO CPEIOW MOYKET BO3PACTATh WM YMEHBIIATHCS
KOJIMYECTBO MOHOB, a, CJCIOBATEIbHO, M TOKCHYHOCTh. [103TOMY HEOOXOAMMO ONpEICIIUTh, MOTYT JIH U3
JAHHOTO BEIeCTBa OOpPa30BBIBATHCSA MOHBI METallla W, €CH Ja, 00pa3yrTCs JIM OHM HACTOJBKO OBICTPO,
9TOOBI 3TO BBI3BIBAJIO OECIOKOMCTBO. B pasmene A9.7 mpuBeneHa cxemMa WHTEPIPETAIIUH PE3yJIBTATOB
TaKOTO THIIA UCCIICIOBAHUS.

A9.1.16 XOTs. B HACTOSIIEM PYKOBOJACTBE NAlOTCS MOJE3HBIE COBETHl B OTHOLIEHUU TOTO, KaKUM
00pa3oM MPUMEHATh KPUTEPHH K IIMPOKOMY pa3HOOOPa3HI0 CHTyalui, OH OCTaeTCs BCEro JIMIIb OOIIUM
pykoBoacTBOM. Henb3si HajesaThcs Ha TO, YTO B HEM OYIYT OTPaKCHBI BCE CHUTYaIlMH, KOTOPBIE MOTYT
BO3HUKHYTh B Xxone Kiaccudukamuu. [losToMy ero cimemyer paccMaTpuBaTh Kak JTOKYMEHT, KOTOPBIA
HaxOJUTCS B Pa3BUTUM U TJ€ HAa OCHOBE CKOpEE ONACHOCTEH, YEM PUCKOB, U C Y4YETOM YCTAHOBJIEHHBIX
KpUTEPUEB OMUCHIBAIOTCS (hyHIAaMEHTAJIbHBIC MPUHIUIBI cUCTeMbl. OH TakXKe JOJDKEH OBITh XPaHHIUIIEM
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OIbITa, HAKOIUIEHHOI'O IIPY HCIIOIB30BAHUU CXEMBI, T.€. IpPEAlararb HMHTEPIPETALHU, IO3BONIAIOLINE
NPUMEHSATH J)KECTKHE, Ha TICPBBIN B3I, KPUTEPUH K IIMPOKOMY pazHOOOpa3Hio HECTAaHIAPTHBIX CUTYAIIHH.

A9.2 Cucrema coriacoBaHHoOM Kiaccupukanuu
A9.2.1 Oobnacms npumeHneHuUs

boumn  pa3paboTaHBl COOTBETCTBYIOIIHE KPUTEPUH C YYETOM JIEHCTBYIOIIUX CHCTEM
Kiaccu(UKallMd BHJOB OMNACHOCTH, TaKUX KaK eBpOMeicKas CHUCTeMa, NPUMEHHUMas K IOCTaBKaM |
WCTIONIb30BaHUIO XUMUYECKUX BEIIECTB, KAHA/ICKAas M aMePUKAHCKasl CUCTEMBI KIIACCU(PUKAIINH TIECTULIUIOB,
nporemypa orenkn prucko GESAMP, momoxenuss UMO, kacarormuecss 3arpsS3HATEICH MOPCKOHW Cpemsl,
eBpOIICHCKasl CcXeMa aBTOMOOWIIBHBIX M JKENe3HONOpoxHBIX mepeBo3ok (MITIOI/JOIIOI) u US Land
Transport (Cucrema Hazemuoro Tpancrnopta CIIA). DTu cucTeMbl BKIIOYAIOT MOCTABKU M TMOCIENYIOLIEe
WCTIONb30BaHNE XUMHUYECKAX TPOIYKTOB, a TaKXKe WX TIEePEeBO3KY MOPCKHUM, aBTOMOOWIBHBIM U
JKEJIE3HOOPOKHBIM TpaHCIopToM. [1o3TOMy coriacoBaHHBIE KpUTEpPHH TpeAHAa3HAUYEHBI JJIS TOTO, YTOOBI
eAnHO00pa3HO MIEHTU(UIMPOBATH OMACHYI0 XMMHUYECKYIO MPOAYKLHUIO IJIsi UCIIOJIB30BAHUS BO BCEX ATHUX
cucremax. [lns ymoBieTBopeHHss MOTpeOHOCTEH, CYIIECTBYIONIMX B Pa3lIMYHBIX CeKTOopax (NepeBo3Ka,
cHaO)XeHWE W HWCIIOJBF30BaHUE), HEOOXOAMMO OBUIO CO3/aTh JBa OTIENBHBIX MOABHAA KIACCH(UKAINU:
OJIUH - JUI OCTPOU OITACHOCTU B BOJHOU CpPEJE, COCTOSIMM U3 TPEX KIACCOB, a IPYroi - s JOJTOCPOYHON
OMACHOCTH B BOJHOHM Cpeze, COCTOALIMK M3 YeTHIpEX KJIaccoB. B moaBua ocTpoll OomacHOCTH BXOMAT JBa
Kiracca (octpast omacHOCTh 2 B OCTpasi OIMACHOCTH 3), KOTOPBIE OOBITHO HE UCITONIB3YIOTCS, €CITH PeUb UACT O
rpy3ax B ymakoBke. B ciydyae mpoIyKTOB, IEpEeBO3MMBIX HaBaJOM/HACHINBIO/HATUBOM, TPUMEHSETCS DA
HOPMAaTHBHBIX PEIICHUH, TaK KaK pedb WAeT O OOoNbIIMX KoimdyecTBax. Hampumep, mpu BeiOOpe THIA
WCTIONB3yeMOTO CY[HA Ba)XXHO VYYHTHIBATH BCE KIACCHl OMACHOCTH - OCTPBIA M XPOHUYECKHIA.
B Hmxecnexyonmx IMMyHKTaX HOAPOOHO OMMCHIBAIOTCS KPUTEPUH, HWCIOIB3yeMble [ OIpeaeieHHS
Ka)XJIOTO M3 3TUX KJIACCOB OMACHOCTH.

A9.2.2 Knaccot u kpumepuu knaccugpuxayuu

CBelleHHsT O KaTeropusX OINACHOCTH JUIsI OCTPOM M XPOHHUYECKOM BOAHON TOKCHYHOCTHU
Y O CBSI3aHHBIX C HUIMHU KPUTEPHsX JAaHbl B rnase 4.1, myHkT 4.1.2.4 u Tabmuna 4.1.1.

A9.2.3 Obocnoeanue

A9.23.1 B cormacoBanHo# cucTeMe KIacCUGUKAINK YIUTHIBAETCS TO 00CTOSTEBCTBO, UYTO XapaKTepHas
OIMMaCHOCTL 1 BOAHBIX OPraHM3MOB IPEACTABJICHA KakK OCTpOﬁ, TakK U XpOHH'—IeCKOﬁ HIIn I[OHFOCpO‘IHOﬁ
TOKCHYHOCTBIO BEIECTBA, OTHOCHTENBHAS BAXKHOCTh TOTO M JAPYrOro BHJA TOKCUYHOCTH OMPEACISIeTCS
JICHCTBYIONMMA KOHKPETHBIMH HOPMATHBHBIMH 0a3aMu. MOXKHO TPOBECTH pazjiniHe MEXIY OCTPOi
OTIACHOCTHIO M XPOHUUYECKON OMAaCHOCTHIO M TAKUM 00pa30M OTPEICIHUTh JIJIS ATHX JBYX CBOWCTB OTACIILHEIC
KJIACCHI OTIACHOCTH, MPEJICTABJISIONINE ONPEACICHHYIO IPaallii0 YPOBHS YCTAaHOBJICHHOM OMAcHOCTH. SICHO,
YTO OMACHOCTH, ompeseieHHas kak Kiacc xpoHudyeckoi onacHocTH 1, cepbe3Hee XPOHHYECKOH OMacHOCTH
2. TlockonbKy ocTpasi OMAacHOCTh M JIOJITOCPOYHAST OMACHOCTh MPEJCTABISIOT COOOW pa3IMYHbIC THUITBI
OIMACHOCTH, TO MX HEIb3s CONIOCTABJIATH C TOYKHU 3PEHHUS UX OTHOCHTEIHHONH MHTEHCUBHOCTH. UTOOBI CO3/1aTh
0a3y, mpeJHa3HAYeHHYIO JJIsl BCEX CHCTEM PEryJHpOBaHHs, 00a MOAKIIAcCCAa OMACHOCTH CIEIyeT MPUMEHSTh
JUTSL KITacCH(UKAIIUK BEIIECTB HE3aBUCHMO JIPYT OT JIpyTa.

A9.2.32 OCHOBHBIE ~ KJIacChl OINACHOCTH, OINpPEACICHHBIE Ha OCHOBE KpPUTEPUEB, OTHOCSTCS
[IPEUMYIIECTBEHHO K MOTCHIHATY XPOHHUYECKOH ONACHOCTH. OTa CHTyalus OTpakaeT TIJIaBHYIO
03a004YC€HHOCTh B OTHOIIICHUH XMMUYCCKOU MPOIYKIMH, HAXOSIICHCS B OKPYXKAIOLICH cpefie, a IMEHHO TO,
YTO BBI3bIBACMBIH 3(PQPEKT HOCUT OOBIYHO CYONETaNbHBIN XapakTep, HampUMep MOCICACTBUS IS
Pa3sMHOXKEHHS, B pe3yJbTaTe JOJTOBPEMEHHOIO BO3jeHCTBHs. [IpH3HABas, YTO OCHOBHOE OECIIOKOWCTBO
BBI3bIBACT XPOHHMYECKAs OINACHOCTh, B YAaCTHOCTH B CBSA3M C YIAKOBaHHBIMU IpPy3aMH, y KOTOPBIX
BO3MOJXKHBIIH BBIOPOC B OKPYKAMOIYIO CPEAy IMPOUCXOIUT B OrPaHUYCHHBIX MaciiTadax, ClIeayeT MpU3HATh
TaKXe TO, YTO TMONYyYCHHE JAHHBIX O XPOHUYCCKOW OMACHOCTH CBSA3aHO C OOJBIIMMHU 3aTPATAMU U YTO TAKUE
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JAaHHBIC OOBIYHO HEJIETKO IOJYYUTHh I OONBIIMHCTBA BemiecTB. JlaHHBIE XK€ 00 OCTPOW TOKCHYHOCTH
OOBIYHO JIETKOAOCTYIIHBI, ¥ UX MOXXHO IOJIYYHTh IO CTPOTO CTaHAAPTH30BaHHBIM IMPOTOKOJaM. Takum
00pa3oM, UMEHHO OCTpasi TOKCHYHOCTh HCIOJB30BAJIACH B KAYECTBE OCHOBHOT'O CBOWCTBA MPH OIMPE/ICIICHUU
KaK OCTpOH, TaK W JIONTOCPOYHON OMACHOCTH B T€X CIydYasX, KOTJa OTCYTCTBYIOT MOJHBIE NaHHBIE II0
MCIBITAHUSAM Ha XPOHUYECKYIO TOKCHYHOCTh. BMecTe ¢ TeM ObLJIO MPU3HAHO, YTO JIAHHBIC [0 XPOHUYECKOU
TOKCUYHOCTHU, €CIIM OHU CYIIECTBYIOT, CIIEAYET B IEPBYIO OYEpPEb UCIOIB30BATh NPU OMPEICICHUN Kilacca
JONTOCPOYHON OTIACHOCTH.

A9.2.3.3  KoMOuWHanusi XpOHHYECKOW TOKCHYHOCTH M OPraHMYECKH MPUCYIIMX BELIECTBY CBOWCTB
OTpPaXaeT MOTEHIMAJIbHYIO OIACHOCTh KaKOro-JIM0o BemiecTBa. BeriecTBa, CKOPOCTh Pas3iIokeHHsT KOTOPBIX
HEBEJIMKA, MMEIOT OONBIIMII TOTEHHWal B IUIAHE JOJTOCPOYHOIO BO3JICHCTBHSA M IIOATOMY JIOJDKHEI
KIaccu(uIUpoBaThCs MO 0OoJiee CTPOroMy KiIaccy, 4YeM BEIeCTBa, KOTOpble OBICTPO pa3iararoTcs
(cm. A9.3.3.2.2).

A9.2.3.4  IlpusHaHO, 9TO OCTpasi TOKCHYHOCTH cama 10 ce0e HE SBISICTCS TOCTATOYHO TOYHBIM CPEICTBOM
MPOTHO3UPOBAHUSI XPOHWYECKOM TOKCHYHOCTH, 4YTOOBI OHa MOIJla CaMOCTOSTEIbHO M HampsMylo
HCTIOJIB30BAThCS C LEJIBIO ONPEIEIECHHUs ONAaCHOCTH, OJHAKO CUUTAETCS], YTO OHA MOXKET OBbITh HCIOJIb30BaHA
B COYETAHUHU CO CIIOCOOHOCTBHIO K Omoakkymyisinuu (T.e. log K,y = 4, ecnu Tonpko KBK e < 500) wnu
MOTEHIHUANBHBIM JIOJTOBPEMEHHBIM BO3JEHCTBUEM (T.€. OTCYTCTBHE OBICTPOIrO pas3jIOKEHHs) B KadecTBE
MOJIXOIAIIET0 3aMEHUTENST B IeNsX Kiaccu(uKaluy. BemecTBa ¢ BBICOKOH CKOPOCTBIO OMOPA3NOKEeHUS,
KOTOpbIE MPOSIBISIIOT OCTPYIO TOKCUYHOCTH NPH CYIIECTBEHHOH CTENeHHW OMOaKKyMYJISILIWMH, KaK MPaBUIIO
MPOSIBJIIIOT XPOHUYECKYI0 TOKCHMYHOCTh IPH CYLIECTBEHHO HM3KMX KOHLEHTpalMax. Takxe BelIecTBa,
KOTOpbIE HE pa3araroTcsi ObICTPO, B OOJIbIIEH CTENEHHU CIIOCOOHBI BBI3BATh JOJITOBPEMEHHOE BO3/ICHCTBHE,
KOTOPO€ MOXET, B CBOIO OYepelb, MPUBECTH K JOJTOCPOYHON TOKCHYHOCTH. Tak, Hampumep, NpU
OTCYTCTBHM IOJHBIX JAHHBIX HMCIIBITAHMA Ha XPOHHUYECKYI0 TOKCHYHOCTH BEILECTBO OyIET OTHECEHO K
Knaccy xpoHndeckoil TOKCH4HOCTH 1, eciin OyeT yIOBISTBOPEH OAMH U3 CIECAYIOLUINX KPUTCPHUEB:

a) JI(D)Kso mias mr060T0 COOTBETCTBYIOMICTO BHIAa BOAHOTO opraHm3ma < 1 Mr/m u
cnocoOHOCTh K Onoakkymyisinuu (log Koy, > 4, ecnmu Tonsko KBK He < 500);

b)  JI(D)Ksy mis mob0oro COOTBETCTBYIOMIETO BHIA BOAHOTO opraHm3mMa < 1 Mr/m u
OTCYTCTBHE OBICTPOTO Pa3IOKEHHS.

A9.2.3.5  TouHOE ompeaeeHne OCHOBHBIX 3JIEMEHTOB 3TOH CHCTEMBI TIOJPOOHO OMMCHIBAETCS B pa3enax
A9.3, A9.4u A9.5.

A9.23.6  Hekoropple ci1abOpacTBOPHUMBIE BEIIECTBA, KOTOPBIMH CYHTAIOTCS OOBIYHO BEUIECTBA,
pacTBOPUMOCTDb B BOZAE KOTOPHIX < | MI/J, B X0l MX TOKCHUKOJIOTHYECKHX TECTOB, MPOBOIUMEIX IPHU
MIPEJEIBbHON pacTBOPUMOCTH, OCTPOM TOKCHMYHOCTH HE MPOSBISIOT. Ecny, ofHaKo, A AAHHOTO BEIECTBA
KBK > 500 unu otcytcTByeT, eciu log Ky, = 4 (4T0 yKa3piBaeT Ha CIIOCOOHOCTh K OMOAKKYMYJISIIIHN) U €CITU
BEIIECTBO HE MOAAETCS OBICTPOMY Pa3JIOKECHHUIO, TO AJISl MOACTPAXOBKU 3TO BellecTBO OTHOCAT K Kiaccy
XpOHHMYECKOM omacHoctd 4. J[lng BemiecTB 3TOr0 TUIA IMPOJODKUTEIBHOCTH BO3IACHCTBHS —IIPU
KPaTKOBPEMEHHBIX HCIBITAHUSX MOXET OBITh CIHIIKOM HEIOCTATOYHON Ui AOCTHKCHHUS PaBHOBECHOH
KOHIIGHTPAllMM B MOJOIBITHBIX opranu3Max. [losTomy, maxe ecnu mpu KpPaTKOBPEMEHHOM HCIBITAHUU
(Ha OCTpYI0 TOKCHYHOCTh) TOKCHYHOCTH HE Oblla OOHAapyXeHa, Takhe OHOAKKyMyJIHUpyeMble W He
nojaronecs: OBICTPOMY Ppa3lIOKEHHIO BELIecTBA MOIYT TEM HE MEHEe OKa3blBaTh XPOHHYECKOE
TOKCHKOJIOTHYECKOE BO3ZEHCTBHE, B YaCTHOCTU IOTOMY, YTO TaKas HH3Kas CIOCOOHOCTh K Pa3iOKEeHUIO
MOJKET BECTHU K OoJiee [UINTEebHOM POAOIKUTENbHOCTH BO3AECHCTBHS B BOOJHOM cpele.

A9.2.3.7  Ilpu u3MepeHHH TOKCHYHOCTH B BOAHOHM Cpeile HEBO3MOXKHO TOJBEPrHYTh TECTHPOBAHHUIO BCE
BUJBI OPraHU3MOB, INPUCYTCTBYIOIINX B BOJHOH sKocucTeMe. [103ToMy BBIOMpPAIOT BHIBI-IIPEACTaBHUTEINH,
KOTOpPbIE OXBaTBIBAIOT ONPEAEICHHBIA PAL TPOYUUECKUX YPOBHEH M TaKCOHOMHMYECKHMX TPyHI. TakCOHBI
(pBIOBI, pakooOpa3Hble W BOJIHBIE pacTeHHs), BbIOpaHHBIE B KadecTBe "0a30BOro MHOXecTBa' BHUJIOB,
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CIy)KalllUX JUIA pacuera OOJBIIMHCTBA MAapaMeTpPOB OMACHOCTH, MPEACTABISIOT MHUHUMAIBHYIO
COBOKYITHOCTh JAHHBIX, IIO3BOJISIONIYIO OCYLIECTBUTh HCYEPIBIBAIONIYIO OLEHKY omacHocTu. Jlims
OIpeneNieHusl Kiacca OMAacHOCTH HCIOJIB3YyeTCsl OOBIYHO CaMblii HHM3KMH W3 HMMEIOMIMXCS TOKazaTenel
TOKCUYHOCTH. YUHUTHIBas IMUPOKOE pa3HOOOpa3ue BHJIOB OpPraHM3MOB B OKpYXKaloIIel cpene, TpH
WCTIBITAHHBIX BUJA TPEACTABISIOT OO0 JIUIIb MPUOIU3UTENBHYIO BEIOOPKY, U MTOITOMY ISl ONpEeACICHUS
KJlacca OMacHOCTH BBIOMPAIOT U3 PEAOCTOPOKHOCTH HanboJiee HU3KUH moka3arenb. [lpu 3ToM mpusHaercs,
YTO YYBCTBUTEJIBHOCTh BUIOB MOXKET UMETh HECKOJIBKO MOPSAKOB BEJIWYUMHBI U YTO, CJIENOBATEIbHO, B
OKpY’KaroIel cpene MOTryT ObITH Ooiiee M MEHee UyBCTBHTENbHBIE BHABL. TakuM oOpa3oM, NMpU HAIHIUU
OTPAaHWYCHHBIX JAHHBIX MCIIOJNIb30BaHUE HanOojiee YyBCTBUTENBHBIX W3 HCIBITAHHBIX BUAOB IMO3BOJISET
MOJIYYUTh OCTOPOXKHOE, HO MPUEMIIEMOE OIpPEACIICHUE OMAacCHOCTU. B HEKOTOPBIX CilyyasiX, KOrja LIKaly
YYBCTBUTEIHPHOCTH MOXHO YCTaHOBUTH C OONBIIEH TOYHOCTHIO, YEM 3TO OOBIYHO BO3MOYKHO, B YAaCTHOCTH
KorJa uMeercst 6oiiee oOmMpHas 6a3a TaHHBIX, HCIIOJIb30BaHHE HanOoee HU3KOTO 3HAYCHUSI TOKCUYHOCTH C
LEJBI0 KIacCu(UKAMd MOXET OKa3aThbCsl HelenecooOpasHbIM. Takue 0a3bl JaHHBIX CIEAYET OLEHUBATBH C
JIOJKHOM MPEJOCTOPOKHOCTHIO.

A9.2.4 Ilpaxkmuueckoe npumenenue

A9.24.1 Kak mpaBmio, Ay kiaccupUKAUKA BEIIeCTBA HEOOXOMUMO 3aHATHCS IMOMCKOM 0a3 JaHHBIX U
APYTUX UCTOYHHUKOB COOTBETCTBYIOIIUX NAHHBIX, ‘-ITO6I>I IMOJIY4YUTh CIACAYIONIUEC 3JIEMCHTEI I/IH(l)OpMaHI/II/I:

a) pPacTBOPUMOCTH B BOJIE;
b)  ocrpas TokcuuHOCTh B BoaHoi cpeae (JI(D)Kss);
c) XPOHUYECKass TOKCUYHOCTH B BogHOM cpene (KHD u/mmm sxBuBanment DKy );

d) wumeromuecs NaHHBIE O pa3OKEHUH (M KOHKPETHBIC CBHIETENHCTBA CIIOCOOHOCTH
K aKTUBHOMY OHOPa3II0KECHHIO);

e) JTAaHHBIE O CTAaOWIIBHOCTH B BOJHOM cpele;
f) ko Punment onoxkonuentpanyu B peidax (KBK);
g)  koddhdunment pacnpenenerns okraHoi/Boaa (log Koy);

Xors JaHHBIC O paCTBOPUMOCTHU B BOAC U BOI[OCTOf/iKOCTH HE UCIIOJIB3YIOTCA B KPUTCPUAX, OHU
HMEIOT TEM HEe MEHEe BaYKHOE 3HAUCHHE, TTOCKOIbKY OKa3bIBAIOTCS MOJIE3HBIMU NIPU MHTEPIPETANNY TAaHHBIX,
Kacaromuxcs Ipyrux cBoucTB (cM. myHKT A9.1.10).

A9.242 Jlns npoBeieHus KiaccuUKaIluy CIeIyeT cCHavaia MpoaHaaIu3upoBaTh UMEIONINECS JaHHBIC O
TOKCUYHOCTH BOJHOU cpenpl. HeoOXoanMo paccMOTpeTh Bce MMEOIIUECS NaHHBIE W BBHIOpATh T€ U3 HUX,
KOTOpBIE OTBEYAIOT KPUTEPHSIM KadecTBa, TpeOyeMbIM s kimaccudukaruu. Ecim maHHBIX, KOTOpPBIE
YIOBJICTBOPSIOT KPUTEPUSM KadecTBa, TPeOyeMbIM CTaHAAPTHU30BAHHBIMH Ha MEXIYHapOJIHOM YPOBHE
METOJIJaMH, HE UMEETCsI, TO HEOOXOAUMO OYyJIET pacCMOTPETh BCe MMEIOINECs TaHHbIE, YTOOBI OIPENEHTh,
MOXET JHM OBITh OCyIIeCTBICHA Kiaccudukarmsa. Eciaum maHHBIE TOKa3hIBAIOT, 4YTO OCTpas BOJHAsS
Tokcu4HOCTh JI(D)Kso 6osbmre 100 Mr/a aias pacTBOPUMBIX BEIIECTB M XPOHHUECKAsh BOAHAS TOKCUYHOCTD
OoJbire 1 Mr/i, To BEIIECTBO He KilacCUu(PUIMPYETCs B KA4eCTBE OMACHOTO. B HEKOTOPBIX CilydasiX HUKAKOW
3¢ dexT B X0/1€ HCIBITAaHUSA HE HAOIIOAACTCS, M TOT/Ia OTMEJAeTCs] 3HAUYCHNE TOKCUIHOCTH BOITHOM CpEIbI,
MIPEBBIIIAOIIEE PACTBOPUMOCTh B BOJIE, T.€. OTCYTCTBHE OCTPOM TOKCHYHOCTU B JHMANAa30HE KOHIICHTPALIUH
BILJIOTH JIO PACTBOPUMOCTH B HCIILITYEMOU cpesie. B Takom ciyvae, v KOrjia pacTBOPUMOCTh B HCIIBITYEMOU
cpeze CoCTaBisieT > 1 Mr/i, BemecTBO He KacCuPpUIUpyeTcsl.

A9.24.3  Ecnm umeroTcs TaHHBIE O XPOHHYECKOH TOKCHYHOCTH B BOIHOM Cpele, TOPOTOBBIC 3HAUCHUS
OyIyT 3aBHCETh OT TOTO, SIBJISETCS JIM CKOPOCTh PA3JIOXKEHHs NaHHOTO BELISCTBA BBICOKOW WM HU3KOM.
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[ToaTOMY JUIS BEIIECTB, CKOPOCTH PA3TIOKEHUS KOTOPBIX HE SBJISETCS OBICTPOM, M JUIS BEIIECTB, IO KOTOPHIM
OTCYTCTBYET MHGOPMAIIUSI O CKOPOCTH UX PA3JIOKEHUS, TOPOTOBBIC BEIUYMHBI SBJISIOTCS 00Jiee BHICOKMMH,
YeM BEJIMYMHBI JUIS BEIIECTB, 110 KOTOPBIM ObICTpas CKOPOCTh MX Pa3JIOKEHUsI MOXKET OBITh MOITBEPKICHA
(cm. I'masa 4.1, Tabmunpt 4.1.1 n 4.1.2).

A9.2.4.4  Korpa Haubosiee HU3KHE 3HAYCHHS OCTPOH TOKCHYHOCTH B BOJHOM Cpelie COCTABISIOT MEHEe
100 MI/1 ¥ OTCYTCTBYIOT IOJIHBIE NaHHBIE 110 XPOHUYECKOM TOKCHYHOCTH, CIIEAYeT B IIEPBYIO OuYepeib
pemuTh, IMOA KaKoil KJlacC ONAacHOCTH MOANAagaeT 3Ta TOKCUYHOCTb, & 3aT€M OIIPEIENUTh, OTHOCUTCS JIU
JAHHOE BEILECTBO K IOJKIACCY XPOHHYECKON W/WIIM OCTPOH OMACHOCTH. DTO pelleHHe NMpUHHMaeTcs Ha
OCHOBE IIPOCTOTO aHAIM3a UMEIOIIUXCS AaHHBIX 0 K03 duimente pacnpenenenus log K, 1 0 paznoxenun.
Ecmu log K,y = 4 unu eciu BelecTBO HE MOKET pacCMaTPUBATHCS KaK BEIIECTBO, CIIOCOOHOE K OBICTPOMY
Pa3oKEHUI0, TO HE3aBUCHMO MPHMEHSETCS MNOAXOIIIIMH KJIacC [HOJIOCPOYHOM ONAacHOCTH —HIIH
COOTBETCTBYIOIINHI KJacc OcTpoi omacHocTH. CiiemyeTr OTMETUTh, 4To, X0Ta log K, siBIsercss HamOonee
JIETKUM Ui TIOJTy4YeHHs IoKa3aTesleM CIIOCOOHOCTH K OmoakkyMmyisinuu, npeanoutenue oraaercsi KBK,
MOJy4YEHHOMY ONBITHBIM ITyTeM. Ecii 3To 3HaYeHne U3BECTHO, TO MPENNOYTUTENHHO UCTIONb30BaTh HIMEHHO
ero, a He kodduuueHt pacmnpeneneHus. B takux ycnoBusix KBK > 500 moxxeT cBuaETensCTBOBaThH O
OMOAaKKYMyJISIIMM, [OCTAaTOYHOW JJIsl OTHECEHUs [JAHHOTO BELIECTBA K COOTBETCTBYIOLIEMY Kiaccy
JOITOCPOYHON omacHOCTH. Eciii BEmecTBO SBIAETCS KaK OBICTPOpA3ararolleMcsi, TaKk U HMEeT HU3KUN
noreHuuan ouoakkymysinuu (KBK <500 wnm npu ero otcytctBuu Ko, <4), To B 3TOM cilyyae €ro He
ClIeyeT MOMEIIaTh B KJIAacC JOJTOCPOYHOM ONAcHOCTH, €CIM JaHHBIE MO XPOHWYECKOW TOKCHYHOCTU He
yKa3bIBaIOT Ha wHOE (cM. A9.2.4.3).

A9.24.5 B cnyuae cnabopacTBOPUMBIX BELIECTB, OOBIYHO TEX M3 HHX, KOTOpble 00JanaroT
PacTBOPUMOCTBIO B UCHIBITYEMOI cpenie < 1 MI/i 1 He NpOSBIAIOT TOKCUYHOCTH JUIS BOJAHOW CPEbl, CIeLyeT
NPOJIOJDKUTH aHANIU3, YTOOBl YCTAHOBHUTH, HY)KHO JIM MX OTHOCUTH K Kiaccy XpoHWYecKoW TOKCHYHOCTH 4.
Tak, ecnu BemecTBO HE MNOANACTCS OBICTPOMY pa3IOKEHHUIO M SBHO CHOCOOHO K OMOAKKyMYJISALUH
(KBK > 500 wnu, npu otcyrerBun aanHbix o KBK, log K.y, > 4), oHo otHOocutcst k Kitaccy xpoHndeckoit
oracHocTH 4.

A9.2.5 Hanuuue oannwvix

JanHble, Hcrionp3yeMble Ui Kiaccu(UKALMK BELIECTB, MOTYT OBbITh ITOJYyYEHbI U3 HICTOYHUKOB
nHpopMaruy, TpeOyeMbIX Ui pa3pab0TKU HOPMAaTUBHBIX JOKYMEHTOB, U U3 COOTBETCTBYIOILIEH CIIPaBOYHOM
JUTEPATyphl, XOTA CYLIECTBYIOT TaKXKe M Psi NPU3HAHHBIX HAa MEXIyHapOAHOM YpPOBHE 0a3 JaHHBIX,
KOTOPbIE MOTYT IIOCITY>KUTb HEIJIOXOH OTIPaBHOM TOUKOM. DT 6a3bl AaHHBIX OTIAMYAIOTCS APYT OT IpyTa 110
Ka4eCTBY U MOJHOTE JaHHBIX, U MAJIOBEPOATHO, YTOOB! BCE CBEACHMS, HEOOXOAUMBIE Il COOTBETCTBYIOIIEH
KJaccu(UKaIHY, COJACPKAIUCh B KaKOH-THO0 07HOM 13 HUX. HekoTopsie 6a3bl JaHHBIX CIICIHATH3UPYIOTCS
Ha BOJHOM TOKCHUYHOCTH, IPYrUe — Ha IPOTHO3€ COCTOSIHUS OKpYykaromen cpeabl. [locTaBmuk XuMUYECKOro
BEIIEeCTBA 00s3aH IIPOM3BECTU HEOOXOOUMBIM IOMCK U IPOBEPKY, YTOOBI ONPEAEIUTH IIMPOTY OXBaTa U
KaueCTBO HMMCIOMIMUXCA OaHHBIX W HCIOJb30BAaTh ITOJYUYCHHYIO I/IH(l)OpMaHI/IIO B IIpoLeCCC IMPUCBOCHUA
COOTBETCTBYIOLIETO KJIACCA ONIACHOCTH.

A9.2.6 Kauecmeo oannvix

A9.2.6.1 IIponienypa TOYHOTO MCHOIB30BAHUS HUMEIOIIMXCS JAHHBIX OMHUCBHIBAETCS B COOTBETCTBYIOLLEM
pasfziene, HO, KaK MPaBWIIO, MPEANIOYTCHHUE CIICAYEeT OTAaBaTh JAaHHBIM, IMOIYYEHHBIM B COOTBETCTBHH CO
CTaHJIAPTHBIMM MEXIyHAPOJIHBIMA PYKOBOIAIIMMHU TPUHIUIIAMA U TNPABHWIBHBIMH J1a00paTOPHBIMU
MeTogamu. OHAKO KiaacCH(UKAIHMS MOKET OCYIIECTBIISATHCS Ha OCHOBE HAMIYUIIMX MMEKOIIUXCS JTaHHBIX.
Tak, ecnm He UMeeTCs INAHHBIX, OTBEYAIOIIUX BBINICH3IIOKEHHBIM KPUTEPHUSAM KadecTBa, KIIACCHU(PUKAIIIO
TeM HE MEHEE IIPOU3BOJIUTH MOXKHO, HO TMPH YCJIOBUM HCIONB30BAaHMS JOCTOBEPHBIX NaHHBIX. Jlis
00JIeTYCHUsI ATOW omepaluu pa3padoTaHO M IIUPOKO HCIOJB3YETCS PYKOBOACTBO MO OIICHKE KadecTBa
JAHHBIX, B KOTOPOM HPEAYCMOTPEHBI B IIETIOM CJIETYIOIINE KITACCHI:
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a)  JaHHBle, IIOJIy4Y€HHble M3  O(UIMANbHBIX  MCTOYHHMKOB,  YTBEPXKIEHHBIX
perIaMeHTUPYIOIIMMHI OpraHaMH, TakuX, kak MoHorpaduu EC, mnocesineHHbIE
BOIpOCaM KadecTBa BOJbl, M KPUTEPHUM KadecTBa BOJBI ATrEHTCTBA IO OXpaHe
oxpyxaromeit cpeasl CHIA (US EPA). OTi naHHBIE MOTYT CUATATHCS IOCTOBEPHBIMHU
Ut teneit knaccudukanun. OHAKO 3TH JaHHBIE — HE SIMHCTBEHHBIC M3 MMEIOLIHXCS
JaHHBIX, U HEOOXOIUMO JOJDKHBIM 00pa3oM MNpPOBEPSATHh JaTy COCTABJICHUS OTYETa,
COJIepIKaIllero 3TH JaHHble. B HMX MOryT OBITh HE YyYT€HBl HEIABHO IOJy4YEHHBIC
JTaHHBIE;

b)  naHHBIE, NOJlyuYeHHbIE Ha OCHOBE HWCIBITAHUI, NPOBEACHHBIX B COOTBETCTBHUH C
HOpPMAaTHBaMH, IPU3HAHHBIMU Ha MEXAyHApOIHOM YpoBHE (Hanpumep, Pykosoasmiue
npunuunel OOCP), unn ¢ HalMOHAJIHLHBIMH HOPMAaTHUBAaMHU PaBHOLIEHHOTO KadyecTBa.
C yuerom npoOieM HHTEPIPETALUH, pACCMAaTPUBAEMBbIX B CIEAYIOIIUX pa3aesax, 3TH
JaHHBIE MOT'YT UCIOIb30BaThCA IS KJIACCU(DUKALIIM;

c) JIaHHBIC, MOJYYEHHbIE HA OCHOBE OMBITOB, KOTOpPBIE, HE COOTBETCTBYS CTPOTO
KaKOMy-THOO W3 BHIIEYIIOMSHYTHIX HOPMATHBOB, IPOBEIEHBI C COOIOJCHUEM
MIPUHATHIX TPHWHIMIIOB W METOMIOB W/MIM OBLIN TPOaHATM3UPOBAHBI PAaBHOIICHHBIMHU
PEryJNATHBHBIMH OpraHamMu 10 ux nyOnukamuu. Eciu 3aperucrpupoBaHbl HE BCe
SKCIIEPUMEHTANbHBIC NAaHHBIC, TO JUIS ONPEICICHUS IOJYUYCHHBIX IAaHHBIX MOXKET
0Ka3aThCsl He0OXOMMMOH CyOBEeKTHBHAS OIleHKA. B mpHHITHIE, TaKue TaHHBIE MOTYT
MCIOJIb30BaThCS B PAMKaX CXEMbI KJIACCU(DUKAIUY;

d) JlaHHbIE, T[OJYYEHHbIE HAa OCHOBE METOAUKUM  HCHBITAHUH, 3HAYUTENIBHO
OTKJIOHSIOIIEHNCS OT CTaHJIAPTHBIX PYKOBOJSIIMX MPUHIIMIIOB M CUMTAIONIEHCS Majo
HajexHoU. Takue JaHHBIC HE JOJDKHBI UCIIOIB30BaThCS B KIIACCU(UKAIIHH;

e) nanueie THHa K3CA. YCIoBUS WCITONB30BaHUS OTHUX JAHHBIX M MX ITOCTOBEPHOCTH
paccMaTpHBarOTCsl B COOTBETCTBYIOIINX pa3ziemiax;

f) JITAaHHBIC, KOTOPbIC MOJNYYCHbI M3 BTOPHYHBIX MCTOYHUKOB, TAKUX, KaK CIIPABOYHHUKH,
pedepathl, CChUIKA M T.J., 1 Ka4€CTBO KOTOPBIX HENb3sl HEMOCPEACTBEHHO OIICHHTB.
CrnenyeT MpoaHAIM3UPOBATh 3TU JIAHHBIC, YTOOBI OMPEACTUTh, MOXHO JIU OyAeT uX
HCIIOJIb30BATh B CIIy4ae OTCYTCTBHSI JAHHBIX, COOTBETCTBYIOIIMX YPOBHIM KavecTna 1,
2 win 3. OTH TaHHBIE TOJDKHBI OBITH TOCTATOYHO MOAPOOHBIMHU, YTOOBI MOYKHO OBLIO
OIICHUTh MX Ka4yecTBO. [Ipu OIpeleneHnd MPUEMIIEMOCTH 3THX JAaHHBIX JJIS IeJei
KIacCUpHKAIMK CIeIYeT MODKHBIM 00pa3oM YYHUTBHIBATH TPYAHOCTH, C KOTOPBIMHU
MPHIILUIOCH CTOJKHYTHCS B XOJI€ MCIIBITAHUH W KOTOPbIC, BO3MOXXHO, MMOBJIMSJIM Ha
KaueCTBO JAHHBIX M MOTYT IMPHUBECTH K HE3HAYUTEILHBIM pE3yjbTaTaM C TOYKH
3pEeHHUs1 YPOBHS YCTaHOBJIEHHOW onacHocTd (cM. A9.3.6.2.3).

A9.2.6.2 Kiraccudukarmumio MOXHO TakKe MPOW3BECTH HAa OCHOBE HEIOJHBIX HAOOPOB JAHHBIX O
TOKCHUYHOCTH, HAIIPUMED KOT/Ia HE UMEETCS JAHHBIX MO0 BCEM TPeM TPODUYESCKHM YPOBHSAM. B 3THX ciayyasx
KiaccuUKalms MOXET CYMTAThCs "BpeMEHHOW" 70 TeX TMOop, MOKa He OyIeT MOJydeHa IOMOTHUTENbHAS
nHpopmarus. Kak npasuiio, npexx/ie 4eM HazHaYaTh KJIacc ONAacCHOCTH, HEOOXOUMO YIeCTh BCEe NMEIOIIHECs
JaHHBIC. HpI/I OTCYTCTBUH BBICOKOKAUCCTBCHHBIX JAaHHBIX HCO6XOZ[I/IMO YUUTBIBATH OAHHBIC 60.]'[66 HHU3KOI'0
KauecTBa. B Takux ycnoBusax TpeOyeTcs CyObEeKTHBHAs OIICHKA PEallbHOTO YPOBHs omacHocTd. Hampumep,
KOTJ]a UMEIOTCSl BHICOKOKAYeCTBEHHbBIE JaHHBIE MO OTACIHHOMY BHJY WM TaKCOHY, OTH JaHHbBIC JOJDKHBI
UCIIOJIb30BaThC BMECTO JIIOOBIX JaHHBIX 00OJiee HHM3KOTO KadyeCcTBa, KOTOPhIE TaKXKe MOIYT HMEThCS B
pactopsDKeHUU B OTHOLICHHM 3TOTO BUAA WM TakcoHa. OJHAKO BHICOKOKAYECTBEHHBIC IAHHBIC IO BCEM
TpOpHUECKHM YPOBHSM HE BCErjJia MOTYT UMEThCs B 0a30BOM Habope AaHHbIX. B ciydae Tpoduyeckux
YPOBHEH, 10 KOTOPHIM HE UMEETCS] BRICOKOKAUECTBEHHBIX JIaHHBIX, HEOOX0UMO OY/IET YUUTHIBATh JaHHBIE
0osiee HM3KOrO KadyecTBa. [l yuyera Takux JaHHBIX, OJHAKO, MOTPEOYETCS TAKKE YUYUTHIBATH TPYIHOCTH,
CBSI3aHHBIC C MOJYYCHHEM JOCTOBEPHOTO pe3yibrata. Hampumep, B cilydyae XHMHYECKOW MPOIYKIINH,
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HEYCTOHYMBOH B BOJI€, OCOOCHHOCTH HCIIBITAHUA U CXEMa SKCIICPUMEHTa MOTYT UMETh PELIarolee 3HAUCHHE
JUIS OLEHKHM BO3MOKHOCTEH HCIIOJB30BAHUS HEKOTOPHIX [AHHBIX, TOTJA KakK I JPYyroil XMMHUYecKOU
MPOAYKIMH OHM MOTYT UMETh MEHEee Ba)XHOE 3HaueHHe. DTH TPYAHOCTH Oosiee MOAPOOHO ONMHMCHIBAIOTCS
HIKe B pazgene A9.3.

A9.2.6.3 OOBIYHO OIpENeICHUe OIMAaCcHOCTEH W, CIIEOBATElIbHO, KIACCU(UKAIUS OCHOBAaHBI Ha
HHPOPMAITUK, HEMOCPEJACTBEHHO IMOJy4acMOi B XOJi¢ WCIBbITAHHW HcchexyeMoro BeriecTBa. OHAKO B
HEKOTOPBIX CIIy4asx B XOJ€ MCIBITAHUH MOTYT BO3HHKHYTh TPYIHOCTH HJIM MX PE3yJIbTAaThl HE OTBEYAIOT
31paBoMy cMbiciTy. Hampumep, HekoTOpas XuMu4eckasi pOAyKIus, Oyaydn YCTOWYMBOW B EMKOCTH, OoJiee
WIM MEHee OBICTPO pearupyroT B BOJE, MPUBOJA K 00pA30BAHUIO MPOJYKTOB PA3JIOKEHHS, KOTOPhIE MOTYT
o0j1aaTh pa3auYHbIMKM cBoHcTBamH. Korma 3TO pasiioskeHHe MNpOTeKaeT OBICTPO, MOyYEeHHBbIC TaHHBIC
UCTIBITAHUI YaCTO TO3BOJISIFOT OINPEACIUTh OMACHOCTH, CBSA3aHHBIC C IPOJYKTAMH DPA3JIOKEHUs, TaK Kak
WCIIBITAHUSAM TOJBEPraroTCs MMEHHO OHHM. Kak mpaBmiio, 3TH JaHHBIE MOTYT OBITh KCIOJB30BaHBI JJIS
KJIaccU(pUKAUU HCXOAHOro BemecTBa. OJHAKO, €CHM MPOLECC Pa3lIoKEHUs MPOTEKaeT Ooyee MEJICHHO,
MO’KHO HCIIBITaTh MCXOIHOE BEIIECTBO U IIOJIyYUTh JaHHBIC 00 OMACHOCTH, KaK U B IPEABIAYIIEM IpUMEpE.
3areM MOXKET OBITh YUTCHO IMOCICAYIONIEE Pa3IOkKeHHE, YTOObI ONPEACITUTh, K KAKOMY KJIaCCy OMACHOCTH
OTHOCUTh JAaHHOE BEIIECTBO — OCTPOW WM JOJTOCPOYHOW. B HEKOTOPBIX Cly4asx HCIBITYEMOE TaKUM
00pa3oM BEIECTBO MOXKET MPUBECTH, pasjarasich, K 00pa3oBaHHIO elie 0ojiee OMacHOro npoayKra. B Takux
YCIIOBHUSIX JIJIS KJIACCU(UKAIUN UCXOHOTO BEIECTBA CJICIYET JOJDKHBIM O00pa3oM YYHMTHIBATh OMACHOCTD,
CBOMCTBEHHYIO TIPOJIYKTY Pa3I0KECHHUS, & TAKKE CKOPOCTh, C KOTOPOH 3TOT MPOYKT MOXKET 00pPa30BbIBATHCS
[IPY HOPMAJIbHBIX YCIOBHSIX OKPY>KaOIICH Cpe/ibl.

A9.3 BoaHast TOKCHYHOCTE

A9.3.1 Beeoenue

OnpeneneHne ONMacHOCTH IAHHOTO BELIECTBAa Ul BOJHOM Cpedsl OCHOBAHO HAa BOJHOM
TOKCHUYHOCTHU 3TOTO BellecTBa. B ocHOBe Kiaccuukanuy jekaT AaHHbIE O TOKCHYHOCTH, ITOJIyY€HHbIE B
OTHOUICHUH PBIO, PAKOOOPA3HBIX U BOJOPOCIICH MM BOIHBIX PACTEHHH. DTH TAKCOHBI OOBIYHO IPUHUMAIOT B
KadyecTBe MpeJcTaBuTeNe BOAHON (ayHel M (UIOpBI B LENSAX OMpEIeNieHHs ONAacHOCTH. BeposTHOCTh
HaXOXACHUS NAHHBIX 0 3THM TAaKCOHaM OTHOCHTENBHO BBICOKAa OJylarozaps TOMY, YTO OHH LIMPOKO
NPU3HAHBl PETyJSATUBHBIMH OpraHAMH W XHMHYECKOW MpPOMBIIUIEHHOCThI0. C Ienbio 0oiee TOYHOTO
YCTAHOBJICHHUS] MTApaMETPOB OMACHOCTH ISl BOAHOM Cpeabl MCIONB3yeTcs Takke W Apyras uH(opManus o
[IOBEJICHNUH BEILECTB U OPraHU3MOB C TOUKH 3PCHHUS PA3JI0KECHUS U OMOaKKyMyJsinuu. B HacTosamem paznene
OIMCBIBAOTCS] COOTBETCTBYIOLIUE UCIIBITAHUS HA ONPENEICHHE JKOTOKCUYHOCTH, IIPUBOJUTCS PsiJl OCHOBHBIX
KOHLEIIUN OLICHKU HKCIEPUMEHTAIBHBIX JIAHHBIX W HCIIOJIB30BAHUS PE3YyJbTaTOB MWCIBITAHUN B HX
Pa3NUYHBIX KOMOMHAIMSX AJs KiacCU(UKALMH, PE3IOMUPYIOTCA MOIAXOIBI, HCIOIb3yeMble IpU padboTe ¢
TPYIHBIMH BELIECTBAMH, M KPATKO U3JIararOTCsA CBEAEHUS, KACAIOLINECs HHTEPIPETALUU Ka4eCTBaA JaHHbIX.

A9.3.2 Onucanue ucnvimanui

A9.3.2.1 B memsax xmaccuukammy BEIIECTB B paMKax COTJIACOBAHHOW CHCTEMBI JaHHBIE O
TOKCUYHOCTH JJISi TPECHOBOJHBIX BHUJOB U MOPCKHX BHIOB MOTYT paccMaTpUBaThCs B KayecTBE
paBHOLEHHBIX. CienyeT OTMETUTh, YTO HEKOTOPbIE BHUIBl BELIECTB, HANpPUMEP HOHU3UPYIOLIASCS
OpraHvyecKas XUMHUYecKas NPOJIYKIMS WIM METaUIOpraHWYECKUe BEIEeCTBa, MOTYT MPOSBISATH pPasHYIO
TOKCUYHOCTH B IPECHOW BOJIE U B MOPCKOM Boje. [10CKONIbKY 1eb KIaCCU(BUKAIUU COCTOUT B TOM, YTOOBI
0XapaKTepU30BaTh OMACHOCThH JUIS BOJHOW CpEeAbl B IICJIOM, TO BBIOMpAETCS PE3yJIbTaT, MOKAa3bIBAIOIIUI
HanOOJBITYI0 TOKCHIHOCTD.

A9.32.2 Kpurepun CI'C, ucnonb3yembie A1 OMPEACICHUS] OMACHOCTEU I 310POBbsI YCIOBEKA U
OKpY KaoIIel Cpebl, TOJKHBI OBITh HEUTPAJIbHBIMU II0 OTHOIIEHUIO K METOJY HCIBITAHHUS W JIOJDKHBI,
TakuM 00pa3oM, JOMYCKATh Pa3IMIHBIC TIOXOBI, €CIIU ATH MOIXO0IbI HAYYHO IPABMIBHB 1 00OCHOBAHHEI B
COOTBETCTBHH C MEXIYHAPOIHBIMH MPOIEAYpPaMU M KPUTEPHUSIMHU, YK€ HCIOIB3YEMBIMH B JECUCTBYIOIIUX
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cHCTeMax il ONpENEeNeHUs] COOTBETCTBYIOIIMX BHJIOB OMACHOCTH, W €CIU OHU IO3BOJISIIOT IIOJTy4YaTh
B3auMOINpUEeMIIEMbIe TaHHBIe. B cooTBeTCTBUY C mpemraraemoii cucremoit (OECD, 1998):

"Ocmpas moKcuuHOCmMb 00bIYHO ONpedeNsiemcs ¢ UCHOAb308aHuem 3Havenuil JIKsy ons polo
npu 96-uacoeom eo30eiicmeuu (Pykosooswuii npunyun ucnvimanuti 203 OOCP unu
pasHoyennvili memoo), 3uavenuti IKsy o paxoobpasnwvix npu 48-yacosom o30eticmsuu
(Pykogooswuti npunyun ucnvimanuii 202 O9CP uiu pasnoyenuviti memood) u/uiu 3Ha4eHutl
OKs5y ona eodopocaei npu 72- unu 96-uacosom eosdeticmsuu (Pyxosodswuii npunyun
ucnotmanuii 201 O3CP unu pasHoyenuvlii Memoo). Imu 6udvl paccmMampusaiomcs 6
Kauecmee 3amMeHumenell 6cex B0OHbIX OPeAHU3MO8, U MOSYN MAKIHCe YUUMbl8AmMbCs OaHHble
0 Opyeux euoax, maxkux kax psacka (Lemna), eciu umeemcs nooxoodsawas memooono2us
ucnvimanuii”.

HcnpiTanus Ha XpOHUYECKYIO0 TOKCHYHOCTD TPEATIONAraloT KaK MPaBHIIO MPOIOIDKUTEIFHOES
BO3JICHCTBHE, KOTOPOE MOXKET UTHUTHCS OT HECKOJIBKUAX JHEH IO OJTHOTO Toja M TayKe OOJIBITE B 3aBHCHMOCTH
OT PENPOAYKTUBHOI'O IMKJIa BOJHOTO OpraHu3ma. VcmbiTaHus Ha XPOHMUYECKYIO TOKCHYHOCTH MOTYT
MPOBOJAUTHCS JUIA OLEHKH HEKOTOPBIX BHUIOB OIACHOCTH, CBSI3aHHBIX C POCTOM, BBDKHBAHHEM,
Pa3MHOXEHHEM M Pa3BUTHEM HCIBITYEMOTO OpPTaHU3Ma.

"[lanHvle 0 XPOHUUECKOU MOKCUYHOCMU UMEIOMCsL 8 MeHbleM 00beme NO CPAGHEHUIO C
OaHHBIMU 06 OCMPOU MOKCUYHOCMU, U NPOYedypbl COOMBEMCMEYIOWUX UCHBIMAHUL 6
MeHblel  cmenenu  CmaHoapmusuposanvl.  Jlonyckaemcsi  UCHOAb306AHUE — OAHHDIX,
nonyuennvix 6 coomeemcmeuu ¢ Pyxosooswumu npunyunamu ucneimanuti 210 O3CP
(Pviba, ucnvimanusi MOKCUYHOCMU HA PaHHux cmaousx owcusnu), 202 (wacme 2) unu
211 (Pazmnooicenue dagnuti) u 201 (Booopocau, ucnvimanue mopmosicenusi pocma). Mozym
UCNOTL306AMBCA U Opyeue NPOBEPEHHbIE U MEJCOYHAPOOHO NPUSHAHHbIE UCHbIMAHUSL
JlonoicHvl ucnoawvzosamoucs oanuvie 0 KHD unu dpyeue pasnoyennwvie dannvie 0 CL(EC)x".

B mokymente ODCP omnmchIBarOTCS OCHOBHBIE CTATUCTHUECKUE METObl aHAJIM3a JaHHBIX
CTaHJIAPTU30BAaHHBIX UCIIBITAHUHN Ha SKOTOKCHYHOCTH (ODCP 2006 rogx).

w

A9.3.23 CrnenyeT OTMETHTbh, YTO HEKOTOpBIE U3 pyKoBoAsAmmx nmpuHuunoB OOCP, npuBeneHHBIX
KayecTBE NPUMEPOB KiIAacCH(PUKaUK, B HACTOSIICE BpeMs IEPECMATPUBAIOTCS MM TOTOBSTCA
oOHOBIIEHHIO. B pe3ynprare Takux NepecMOTPOB MOTYT OBITh BHECEHBl HE3HAUWTENIbHBIE W3MEHEHHUS B
VCIIOBHSI TIPOBEACHHWS HUCHBITaHWid. [lodToMy Tpymma JKCIIEpTOB, 3aHUMAaBIIAsACAd  pa3paboOTKOH
COTJIACOBAaHHBIX KpPUTEPHEB KIACCU(PUKALMHU, NPEAyCMOTpella HEKOTOPYK THOKOCTh B OTHOIICHUH
MIPOJIOJKUTENBHOCTH UCTIBITAHHUH U Ia)KE€ UCITBITYEMBIX BHJIOB.

=

A9324 NMeroTcst  MHOTOUYMCICHHBIE HCTOYHHMKH, COJICPKAIUE PYKOBOISIINE  MPUHITUIIBI
MPUEMIIEMBIX HCIBITAHWH, MPOBOIUMBIX Ha pblOax, pakooOpasHbix u Bopopocisix (OECD, 1999; EPA,
1996; ASTM, 1999; ISO, UE). Monorpadus ODCP Ne 11, Detailed Review Paper on Aquatic Toxicity
Testing for Industrial Chemicals and Pesticides (mompoOHBIi 0030pHBIA JOKYMEHT 110 UCIBITAHUIO BOJTHON
TOKCHYHOCTH TPOMBIIIJICHHBIX XWMHKATOB M TIECTHLMIOB), SIBISIETCS XOPOIIUM COOPHHUKOM METOHOB
MEeJIATUYECKUX HUCIBITAHUM M HCTOYHHKOB HMH(OpMAaLMU IO 3TOMY BHAY HCHBITAHUH. DTOT INOKYMEHT
ABJISIETCS TAKXKE HCTOYHUKOM MH(YOPMAIMK O APYTHX COOTBETCTBYIOUINX METOJAaX UCIBITAHUH.

A9.3.2.5 Ucnvimanus na pvibax
A9.3.2.5.1 HcnpiTanus ocTpoil TOKCHYHOCTH

HcnpITanust OCTpOW TOKCUYHOCTH TPOBOAATCS OOBIYHO B TedeHHE 96 4yacoB Ha MajbKax
BecoM 0,1-5 rpammoB. HabmomaeMbiM 3 (heKTOM IIpH 3THX HCIIBITAHUSAX SBIISETCS THOCIh MAIbKOB. PHIOBI,

MPEBBIIIAIONIUEC 1O BECY OTOT MOPAAOK BCIMYUHBI, H/MIIH MMPOAOJIKUTCIIBHOCTD I/ICHI)ITaHI/If/'I, COCTaBJIAIOIIasA
meHee 96 4JacoB, IPUBOIAT OOBIYHO K MEHBILIEH YYBCTBUTCIBHOCTH. O,Z[HaKO TaKUC JAHHBIC MOTYT OBITH
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HCIIOJIb30BaHbI AT KJIacCU(PUKAINY, €CIIM HE UMEETCsl IPUEMJIEMbIX JaHHBIX 110 pbl0aM MEHBILETo pa3Mepa,
HaOJroaBIIMMCS B TeUeHHE 96 4acoB, WM €CIIM PE3yJIbTaThl TAaKUX HMCIBITAHHH, IPOBEJCHHBIX Ha PhIOax
HHOTO pa3Mepa WM B TEUEHHWE MHOTO MPOMEXYTKa BPEMEHH, MOTYT NPHBECTH K BKIIOYEHHIO B Ooiee
omacHbli  kmacc. s KinaccuuKanMM - CIEAYeT HCIIOJb30BAaTh  HCHBITAHUS, COOTBETCTBYIOIIHUE
PyxoBopsiemy npunnuimy 203 O3CP (Pei6b1, 96 wacos, JIKs), uix paBHOIIEHHBIH METO] UCTIBITAHUSI.

A9.3.2.52 Ucnprtanus XpoHUYECKOW TOKCUYHOCTU

HcnpiTanus peid Ha XpOHUYECKYIO MIIH JIOITOCPOUHYIO TOKCHYHOCTH MOTYT HPOBOJAUTHCS Ha
OIJIOAOTBOPEHHON MKPE, 3apOIbILIaX, MAIbKaxX MM PEIPOLYKTUBHO aKTUBHBIX B3pPOCIbIX 0c00sX. B pamkax
CXEMBI KJIaCCU(IMKAIIMM MOXKHO MCIIOJIb30BaTh UCIBITAHUSA, COBMECTUMBIE ¢ PykoBoasiummM npunnunom 210
OOCP (Ppiba, ucnbpiTaHusl TOKCHYHOCTH HA PaHHUX CTaIUsIX KU3HH), TECTHUPOBAHUEM >KU3HEHHOTO IIMKJIA
peiob1 (US EPA 850.1500), wnu paBHOLEHHBIE HCTBITaHUS. [IPOAOIKUTENBHOCTE MOKET 3HAUYUTEIBHO
BapbUPOBATHCSI B 3aBUCUMOCTH OT Lienu ucnbitTaHuit (ot 7 mo 6omee 200 cyrtok). Habmonaembie a3 dexTs
MOTYT BKJIIOYaTh YCIEIIHOE€ BBUIYIUIEHHE MajbKa, POCT (M3MEHEHHUs JUIMHBI U Beca), YCIEIIHbII HepecT u
BopkuBaHue. C TexHUYeckod Touku 3penusi, PykoBomsmmii mpuammn 210 OOCP (Peiba, ucneiTanus
TOKCHYHOCTH Ha PaHHUX CTagusX >KU3HU) SBISIETCS MCIBITAHMEM HE Ha '"XpOHHUYECKyro"', a Ha
CyOXpOHMYECKYI0 TOKCHMYHOCTb, KOTOPOE€ IPOBOAMTCS Ha HYyBCTBUTENBHBIX CTaIMAX JXKHU3HU. McmblTaHue
3TOr0 THIIA HIMPOKO MPHU3HAETCS KaK CPEACTBO IMPOTHO3WPOBAHUS XPOHMYECKOM TOKCHYHOCTH M B 3TOM
KayecTBE HCIOJB3YeTCs B LEJAX KiIacCHPUKaUMM B pPaMKax COIIACOBAaHHOW cHcTeMBbl. J[aHHBIX O
TOKCUYHOCTH HA PAaHHUX CTaIusX XU3HM PBIO MMEeTCs ropasfo OoJibllie 10 CPaBHEHUIO C JAHHBIMHU
WCCIIeIOBAaHNH JKU3HEHHOTO [IMKJIA WIIH Pa3MHOXKEHHSI PBIO.

A9.3.2.6 HUcnvimanus na pakoobpasrvix
A9.3.2.6.1 HcnpiTanus ocTpoil TOKCHYHOCTH

HcnpiTanust 0OCTpoil TOKCHYHOCTH, TMPOBOAWMBIE Ha PaKoOOpa3HBIX, HAYMHAIOT C
JUYMHOYHBIX cTamui. B ciayyae maduuii mcnbitanue aautcs 48 vacoB. [l ocTalbHBIX PaKOOOpPa3HBIX,
TaKUX KaK MU3UANH U APYTUE, MPOJOJDKUTEIBHOCTh HCIIBITAHUS COCTABISIET 00BIYHO 96 yacoB. Pe3ynbraToM
HaOIIOJISHNsI ABIISIETCS THOETh WIIM, BMECTO Hee, MMMOOWIM3anus. MMMoOWIu3amuss onpenensercss Kak
OTCYTCTBHC pEaKIMM Ha JIerKuid Toiuok. J[isi kiaccuukanuu CleayeT HCIOoJb30BaTh HCIBITAHUS,
cooTBeTcTBYIONIMEe PykoBomsmemy npunnumny 202, gacte 1, OOCP ([daduus, ucnbeiTaHus HEMEIJICHHON
nmmoOmnm3anmn), AokymMeHTy US EPA OPPTS 850.1035 (Octpas TOKCHYHOCTH IS MH3HIUN) WA
PaBHOLIEHHBIM UCTIBITAHHSIM.

A9.3.2.6.2 WcnprTanus XpoHUUECKOW TOKCUYHOCTHU

HcneiTanus XpOHI/I‘-ICCKOﬁ TOKCUYHOCTH, IMPOBOAMMBIC Ha paKOO6pa3HI>IX, Ha4YuHAIT
OOBIYHO TaKKE C JIMYUHOYHBIX CTaUH U TMPOJOIHKAOT JO JOCTHKCHHS HCIBITYEMBIMA OpPTraHU3MaMu
MTOJIOBOTO CO3PEBaHUs M MX pa3MHOXKEHHWsA. B ciydae madHWN A HOCTIDKEHUS TIOJOBOTO CO3PEBAHHS U
BOCITPOM3BOJICTBA TpeX TMOKOJICHWH moctatodHo 21 mus. Jlms mmsuawmii TpeOyercst 28 mHeit. PesyibpTaTsl
HaONIONEHWH BKJIIOYAIOT BpeMs, HEOOXOAMMOE JAJisl MOJY4YCHUS TMEpPBOrO TOKOJCHHUS, YHCICHHOCTh
ITOTOMCTBA, TIPOU3BEICHHOTO OJTHOW CAMKOH, POCT U BEDKMBaHWE. B cxeme kinaccuukanuu peKOMeHyeTcs
HCIIONIF30BaTh MCIBITAHUSA, COOTBETCTByOmUe PykoBomsmemy mpuanumy 202, gacts 2, OOCP (Hadnus,
ucnbITanust pazmMHoxkeHust), nokymeHnty US EPA OPPTS 850.1350 (Xponuueckas TOKCHUYHOCTH ISt
MU3HJIUI) WIH PABHOLEHHBIM UCIIBITAHUSIM.

A9.3.2.7 Hcnvimanusi Ha 6000pOCisx/pacmenusx
A9.32.7.1 UcnbrTanus Ha BOJOPOCISIX

BOILOpOCJ'II/I BbIpalllMBaIOTCd M IOJABCPraroTCAd BO3ILCI>'ICTBPI5[M HCIILITYCMOI'O BEIIECTBa B
cpeae, Ooratoii MHUTATENBHBIMH JJIEMCHTAMH. Cnez[yeT HCIOJIB30BAaTh MCIBITaHUA, COOTBCTCTBYHOIIHC
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PykoBomsmemy mpuniuny 201 O3CP (Bomopocnu, HCHBITaHUS TOPMOXKEHHsI pocTa). [Ipm cTaHmapTHBIX
METO/aX WCIBITAHUH HCHONB3YyeTCs IUIOTHOCTh KJIETOK B  KYyJbType, CHOCOOHas 00ecHeuuTh
AKCIIOHCHIIMAIBHBIA POCT Ha BCEM MPOTHKEHUU HCIIBITAHUS, KOTOPOE OOBIYHO JIUTCS OT 3 110 4 IHEl.

HcnbiTanne Ha BOOPOCISIX SBISAETCS KPATKOBPEMEHHBIM HCIIBITAHUEM M OHO HAIIEJIEHO Ha
MOJIyYEHHUE PE3YIbTATOB, KACAIOIIUXCS KaK OCTPOM, TaK U XPOHUUECKOU TOKCUYHOCTH. [IpeanouTuTenbHbIM
pe3ynbTaToM HaOJIOACHUS MPH STOM WCHBITAHUH SBIISETCS TOPMOKEHHE CKOPOCTH POCTa BOJOPOCTEH, Tak
KaKk OHa HE 3aBHCUT OT IDIaHAa HWCIBITaHUS, TOTJa Kak OWomacca 3aBHCHT KaK OT CKOPOCTH pOCTa
MIOAOMBITHOTO BHJA, TaK W OT IMPOJOJDKUTEIHPHOCTH HCIBITAHUS, a TAKXKE OT IPYTUX DJIEMEHTOB ILIaHA
ucnbiTaHus. Ecmu  pe3ynpTar WCHBITAHUS PETHCTPUPYETCS JIUIIb KaK YMEHBIIEHHE OHOMACChl HITH
KOHKPETHO HE yKa3bIBaeTCA, 3TO 3HAUEHUE MOXKET OBITh HHTEPIIPETHPOBAHO KaK PABHOIEHHBII PE3yIbTaT.

A9.3.2.7.2 HcnpiTanus Ha BOAHBIX MakpoduTax

CocynucTeIM pacTeHHeM, Hanboliee 9YacTo MCIONb3YEMbIM B HICTIBITAHUSAX Ha OIMpPEIeIeHue
BOJHON TOKCHYHOCTH, siBisieTcsi psicka (Lemna gibba u Lemna minor). McneiTanue ¢ UCHONIb30BaHUEM
PSCKH — 3TO KPaTKOBPEMEHHOE UCTIBITAaHHE, U, XOTS OHO HAIleJICHO Ha MOIyYeHHE Pe3yIbTaTOB, KACAOIIUXCS
KaK OCTpOM, TaK ¥ CyOXpOHMUYECKOW TOKCUIHOCTH, JJISI KIIACCU(PHUKAIINN B paMKaxX COTIIACOBAHHON CHCTEMBI
ucnojb3yercs Juib octpas IKsy. McnbiTanus misates 10 14 qHei U mpoBOAATCSA B 0OraTtoil muTateabHbIMU
3JIEMEHTaMHU cpejie, KOTopasi aHaJIOTHYHa CPeie, UCIIOIb3yeMOMN NPU UCTIBITAHUSIX HA BOJOPOCIISAX, HO MOXKET
ObITh OoJilee HaCHIMIEHHA. Pe3ymbraToM HAOMIONEHUS SBISCTCS HM3MEHEHHE YHCIIa 00pa30BaHHBIX
BEreTaTWBHBIX TauIoMOB. CliefyeT WCIONb30BaTh HCIBITAHHS, COOTBETCTBYIOIIME DPYKOBOASALIEMY
npuHOMIYy ucnblTaHuid Ha psicke OOCP (maxoautes B ctanuu pazpabotku) u gokymenty US EPA 850.4400
(Psicka, TOKCUYHOCTB TSI BOJHOTO PACTEHUS).

A9.3.3 Konuenuuu 600noit mokcuunocmu

B HacTosmemM paszenie pacCMaTPHBAOTCS BOIPOCHI HCIOJIB30BaHUS AaHHBIX 00 OCTPOil u
XPOHMYECKOM TOKCHMYHOCTH B MEIIX Kilaccuukamum u 0co00€ BHUMAHUE YICIACTCS PeKUMaM
BO3JICHCTBHS, UCIIBITAHUSIM Ha ONpeAeIICHIHEe TOKCUYHOCTH I Bogopocied u ucnonb3oBanuto K3CA. boee
moipoOHOE OIMcaHue KOHIEIHNA BOIHON TOKCHYIHOCTH cM. B Rand (1996).

A9.33.1 Ocmpas mokcuuHocmo

A9.3.3.1.1 Jlnst meneid kiaccuduKanuyl BoIHAS TOKCHYHOCTh O3HAYaeT BHYTPEHHEE CBOMCTBO BEIIECTBA
ObITh BPEIHBIM JIJIi OpraHM3Ma NpPU KPaTKOBPEMEHHOM Bo3jaeWcTBUU. OOBIYHO OCTpas TOKCHYHOCTh
BBIPA)KAeTCsl B BUJIE KOHIEHTPAINH, SIBIITIOMIEICS cMepTenbHOoM st 50% momonsITHRIX opranu3MoB (JIKsy),
OKa3plBa€T W3MEpHMOe BpeaHoe BozneiicTBue Ha 50% MOAONBITHBIX OpraHU3MOB (HampuMmep,
uMMOOMIM3anus JaQHUA) WIK MPHBOAUT K yMeHbleHHto Ha 50% peakuuil co CTOPOHBI IMOJOIBITHBIX
(MOATrOTOBJICHHBIX) OPraHU3MOB II0 CPAaBHCHHIO C PEAKIUSAMU KOHTPOJBHBIX (HEMOJTrOTOBJICHHBIX)
OpPraHMU3MOB (HAIPUMepP, CKOPOCTh POCTa BOJIOPOCIIH).

A9.3.3.1.2 BemectBa, ocTpas TOKCHYHOCTH KOTOPBIX, MO OMPENCICHUIO, MEHbBIIEC OJHOM YacTH Ha
MuwutnoH (1 mr/m), OOBIMHO paccMaTpUBalOTCA KaK OYEeHb TOKCHYHBle. OOpalieHue ¢ HUMH, UuX
WCTIIONB30BaHME WIIM BBIOPOC B OKPY)KAIOIIYIO CpPexy MPEICTABIAIOT BHICOKYIO CTENEHb OMACHOCTH, W 3TH
BemecTBa BXoIAT B Kiacc xpoHmyeckodl w/wimm ocTpoil omacHoctd 1. B ciiyuae TpeBBIIEHUS 3TOTO
3HAYEHUs JUIsl OTpENeNeHUs] Kjlacca OCTPOH TOKCHMYHOCTH WCIIONB3YIOTCS JecATHYHBIC uncia. Bemectsa,
OoCTpass TOKCHYHOCTh KOTOPBIX COCTAaBISIET OT OMHON 10 necsaTtd dvacTedl Ha wmwnmmod (1-10 wmr/m),
BKIItO4aroTcst B Kilacc 2 ocTpoil TOKCMYHOCTH, OT JECATH J0 cTa 4dacted Ha mwumoH (10-100 mr/m) —
B Kitacc 3 ocTpoit TOKCHUHOCTH, a BEIIECTBa, TOKCHYHOCTh KOTOPBIX MPEBBIIIAET CTO YacTeid Ha MUJUTHOH
(> 100 mr/1m), paccMaTpUBarOTCA KaK MMPAKTHIECKA HETOKCHYHBIE.
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A9.3.3.2 Xponuueckas moKcuuHoOCHb

A9.33.2.1 Jns nenedt knaccupuUKalMyd XpOHWYECKas TOKCHYHOCTH O3HA4aeT MPUCYIIME BELIECTBY
CBOICTBA OKa3bIBaTh BPEAHOE BO3ACHCTBHE HAa BOAHBIC OPraHU3MBbl B TEUEHUE BPEMEHH, ONPEACSIEMOro B
3aBHCHMOCTH OT KMU3HEHHOTO LIMKJIA 3TOTO OpraHu3Ma. Takoe XpOHHYECKOe BO3/IEHCTBIE BKIIOUYAET OOBIYHO
cepuio cyoOieTanbHbIX 3((EKTOB M BBIpaXKaeTCs, KaK MPaBWIIO, B BUAE KOHLEHTPAlUW, HE BBI3BIBAIOLICH
Bugumoro dhdekra (KHD), nnmm paBHonenHoit DKx. HalOmomaemble pe3ynbTaTbl UCTIBITAHWN BKIIOYAIOT
OOBIYHO BBDKMBAHME, POCT H/WIM DPa3MHOXKEHHE. [IpOmoInKUTENbHOCTh BO3JAEWCTBUSI IPU HCIBITAHUAX
XPOHUYECKOW TOKCUYHOCTH IIUPOKO BAPbUPYETCsl B 3aBUCHMOCTH OT H3MEPEHHOT0 3P deKTa 1 UCIBITYEMOTo
BUJIA.

A9.33.2.2 Jns  xnaccuuKalny, OCHOBAaHHOW HAa XPOHWYECKOW TOKCHYHOCTH, IPOU3BOIUTCS
muddepeHuuanys Mexxay ObICTpOpa3IaraloliMMUCS 1 MEAJICHHOpA3IaraloMMuUCs BellecTBaMu. Bemectsa,
KOTOpble HE OBICTPO pasiararorcs, Kiaccupuuupyrorcs mo Kimaccy XpoHHYECKOH TOKCHYHOCTH 1 B Tex
CIy4asiX, Korzma ormpemeisieMas XpoHmdeckas TokcndHocTh < 0,01 mr/n. g pa3OuBkH 1O Kjiaccam
XPOHUYECKOH TOKCHYHOCTH OoJiee BEICOKOTO 3HAUEHHsI IPUHSATA JeCATUYHAs [IKalla HcUuciIeHus. BerecTBa
C U3MEPEHHON XPOHHYECKOW TOKCHYHOCThI0 B suamnasoHe 0,01-0,1 wmr/n wnaccupummpyrorcs no Kiaccy
XPOHMYIECKOH TOKCHYHOCTH 2, B TO BpeMs Kak BEIISCTBA ¢ M3MEPEHHON TOKCHYHOCTRIO B muamazone 0,1-1,0 mr/n
knaccupunupyrorest mo Kmaccy XpoHMYecKOi TOKCHYHOCTH 3, a BEHIECTBA ¢ U3MEPEHHBIMH 3HAYCHHSIMHU,
npeBbimaomumu 1,0 Mr/n, paccMaTpuBarOTCsl Kak MPaKTHYECKH HETOKCHYHBIE. JlJ1s1 BEIIECTB, CKOPOCTh
PAa3JIOKEHNSI KOTOPBIX SIBJISIETCS] HEBBICOKOW MJIM B OTHOILLIEHHWH KOTOPBIX OTCYTCTBYET MH(oOpMaius o0 ux
OBICTPOM pa3IOKEHUH, TPEAYCMOTPEHBI JBE KATETOPUH XPOHUYECKOH TOKCHYHOCTH:  XPOHHUYECKAs
TOKCHUYHOCTH | JAJIsl TeX BelecTB, MO KOTOPbIM 3HaueHue TokcuuHocTH < 0,1 wmr/m, u XpoHudeckas
TOKCHUYHOCTB 2 IS BELLECTB, [TOKA3aTelId MU3MEPEHHOW XPOHWYECKON TOKCHYHOCTH KOTOPBIX HaxXoIsATcS B
nuanasose ot 0,1 mo 1,0 mr/m.

A9.3.3.23 [TockonbKy JaHHBIE O XPOHUYECKON TOKCUYHOCTH B HEKOTOPBIX CEKTOPAX PACIPOCTPAHEHBI
B MEHbUIEH CTENEHU, YeM JaHHbIE 00 OCTPOM TOKCHYHOCTH, TO B CXeMax KiacCu(UKAlM{ MOTEHIHA
XPOHHYECKOM TOKCHMYHOCTH IIPH OTCYTCTBHM JIOCTAaTOYHBIX JaHHBIX IO XPOHUYECKOH TOKCHYHOCTHU
ompenensieTcs MyTeM COOTBETCTBYIOLIEH KOMOWHAIMK JAaHHBIX IO OCTPOH TOKCHYHOCTH, IAaHHBIX 00
OTCYTCTBHH Pa3JIaraéMOCTH W/WJIM 3HAYEHUH MOTEHIMa a WiIH (PaKTHIeCKOro Mmoka3aresst OMoakKyMyJISIIHH.
Bmecre cTem, Korma WMEIOTCS JOCTATOYHBIE JaHHBIE MO XPOHMYECKOM TOKCHYHOCTH, 3TH JIaHHBIE
WCTIONB3YIOTCSA B MEPBYIO O4Yepeab B CPaBHEHHHU C KiaccU(HKauueil, OCHOBaHHOW HAa KOMOMHAIIMHM OCTPOH
TOKCHUYHOCTH B COYETAaHHMHM CO CKOPOCTBIO PAa3JIOKEHUs W/win Oumoakkymyssiumu. IlosTromy B Takom
KOHTEKCTE CJIeyeT UCII0Ib30BaTh HU)KEIPUBOIUMBII OOLIMI OAXO:

a) €CIIH MMEIOTCS JIOCTATOYHBIE JaHHBIE TI0 XPOHUYECKOW TOKCHYHOCTH IO BCEM TPEM
TpOo(pUYIECKUM ypPOBHSIM, TO HMX MOXHO HEMOCPEACTBEHHO WCHOIB30BaTh IS
OTpeeNICHHsI COOTBETCTBYIOILIETO KJIacCa XPOHUYECKON OMacHOCTH;

b)  ecnm uMerOTCS MOCTATOYHBIE JAaHHBIE MO XPOHUYECKOW TOKCUYHOCTH JJISL OHOTO WJIH
JIByX Tpo(hHyecKnX ypoBHEH, cleAayeT MPOBECTH HCCIENOBAaHHE TOTO, UMEIOTCS JIH
JaHHbIE 1O OCTPOHl TOKCHYHOCTH Al JAPYTrUX TPOPHUUECKHX  YPOBHEH.
[loreHumanbHass KiIacCUpUKAIUSA TPOU3BOAUTCA JUISI  TPOPHUUECKOTO  ypPOBHS
(ypoBHEH) C HOaHHBIMH TI0O XPOHWYECKOH TOKCHYHOCTH W COIOCTAaBISIETCS C
pe3ynbTaTaMi HCMOJb30BAHUSA MJAHHBIX II0 OCTPOM TOKCHYHOCTH JJISl JIPYroro
Tpoduueckoro ypoBHs (ypoBHei). OKoHuUaTeNbHas KiIAacCH(PUKAILMS MPOU3BOIUTCS B
COOTBETCTBHH C HANOOJIEe CTPOTHM PE3YIHTaTOM;

c) C TeM YTOObI YCTPAaHUTh WJIM CHU3UTh CUCTEMATUKY KIacCH(PHUKALUKN IO XPOHUUECKON
OIAaCHOCTH C UCIIOJIb30BAHMUEM JAHHBIX IO XPOHHYECKOW TOKCHYHOCTH, HEOOXOAUMO
MIPOJIEMOHCTPUPOBATh, YTOOBI HCIOJB3yeMble TMokazatenu KHD (umm SKBUBajIeHT
OKx) ObuH OBI IpHEMIIEMBI ISl YCTPaHEHUST WIIN CHIKCHUS CTETICHH OECITOKOICTBA B
OTHOILIEHUU BCEX TAKCOHOMHMYECKHX PsIOB, KOTOpBIE SBISIIOTCA PpE3yJIbTaTOM
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KJlacCH(HKAIlM Ha OCHOBE JAaHHBIX IO OCTPOW TOKCHYHOCTH B KOMOWHAIIMK C
MOKAa3aTeJIIMU Pa3NiaraeMoOCTH W/WIIM OMOaKKyMyJSIUK. B BechbMa yacThIX Cirydasx
3TO MOXET OBITh JOCTUTHYTO MYTEM HCHOJb30BaHusa noirocpoynoro KHD mns
HauboJiee 9YyBCTBUTEIHHBIX BHJIOB, OMPEAEICHHOTO 110 OCTPOH TOKCUYHOCTU. Takum
oOpa3om, eciin kiaccudukanus Oblia OCHOBaHA Ha OCTpo¥t Tokcuunoctu JIKsy mms
pBIO, Kak TMPaBWIIO, HEBO3MOXHO YCTPaHUTh WM CHU3UTh YPOBEHb CHUCTEMATHUKU
Takol Kiaccu(UKalMKu C WCIOJB30BAaHWEM JoJrocpouHoro mokaszarens KHO Ha
OCHOBE HCTIBITAHUN Ha TOKCUYHOCTH OECIIO3BOHOYHBIX. B TakoM cirydae mokasareib
KHD, xak npaBuiio, HEOOXOIUMO TOJIy4YaTh HA OCHOBE JUIMTEIIBHOTO UCIIBITAHUS PBIO
TOTO JK€ CamMoro BHJA WIM OJKBUBAJICHTHOTO BHJA WIA BUIa C OOJbIIEH
qyBCTBHUTEIBHOCTHIO0. TakuM ke o0pa3oMm, eciin KiraccuukaIis Obljia COCTaBICHA Ha
OCHOBE OCTpPO# TOKCHYHOCTH JijIsi 0OJiee YeM OJHOT'O TaKCOHA, BEChMa BEPOSITHO, YTO
norpedyercst cocraBieHue mokaszatens KHD mo kaxknod rpymme. B cimyuae
KJIACCH(HKAIIMH BEIIESCTBA MO0 XPOHHMYECKOW TOKCHYHOCTH 4 HEOOXOANMO 00eCIeunTh
JOoCTaTOYHbIE CBUAETENbCTBA TOoro, yro KHD wmnm skBuBanent DK, s KaXaoro
TakcoHa Ooibiie | Mr/m wim OoJsbllle, YeM CTENCHb PAcTBOPUMOCTH B BOJC
paccMaTpuBaeMbIX BEIIECTB.

A9.33.24 HcnpiTanus Ha BOJOPOCIISIX/PSCKE HE MOTYT HCIOJIB30BAThCS JJIS OTMEHBI MM CHUXKCHUS
YPOBHS KJIaCCU(UKAIINH, IOCKOJIBKY:

a) OTU UCHBITAHUA HE ABJIAIOTCA JOJTOBPEMCHHBIMU,

b) COOTHOIICHUC MCIKAY OCTpOﬁ TOKCHUYHOCTBIO U XpOHI/I‘IeCKOﬁ TOKCHYHOCTBIO OOBIYHO
HC3HAYUTCIIBHO, H

c) OKOHYATeNbHbIC 3HAYEHWs OOJNbIIIE COOTBETCTBYIOT pe3yjibTaTaM HCIBITAHUN 110
OCTpOW TOKCHYHOCTH HaJl APYTUMH OpPTaHH3MaMH.

Opnnako, ecnu Kiaccu@UKalys ObLIa yCTaHOBJICHA HCKIIOYHMTEIBHO HAa OCHOBE OCTPOM
tokcnaHoctd (JI(D)Ksp), oTMeueHHOH B XOA€ OTAENBHOI'O WCIBITAHWS HAa BOJOPOCIH/BOIHOM pPACTEHHH,
TOTJIa KaK Pe3yJIbTAThI, MOJIYYCHHBIC TIOCIE CEPUU NPYTUX HCIBITAHUN Ha BOJOPOCIAX, MOKA3BIBAIOT, YTO
xpoHunueckass TokcumyHocTh (KHD) mms 3TOH TakCOHOMHMYECKOH TpyIIbl HAXOAWTCS B JUAla30HE
TOKCUYHOCTH, COOTBETCTBYIOIIEH MEHee JKeCTKOMY Kiaccy Kiaccu(MKalui, Wi MpeBwlnaer 1 Mr/i, atu
pe3yIabTaThl MOTYT HMCIOJB30BaTHCA TSI PACCMOTPCHUS BO3MOXKHOCTH OTMEHBI WJIM TIOHIDKEHHUS Kiacca
KJaccu(uKaiu. B HacTosiiee BpeMsi 3TOT MOJAXO0] HE MOXKET MPUMEHATHCS K BOIAHBIM PACTCHUSAM, TaK Kak
elrle He pa3paboTaHbl CTaHAAPTHBIE HCIIBITAHNS XPOHUYECKOW TOKCHYHOCTH.

A9.333 Peoicumul 6o30eticmeus

B ucnelTaHUsX OCTPOH M XPOHMYECKOW TOKCHYHOCTHM KaK B IPECHOBOIHOH, TaKk M B
COJICHOBOAHOM cpelax HCIOAb3YIOTCA YCIOBUSL BO3JACHCTBUS UYETHIPEX THUIIOB: CTAaTHUECKUH PEXKUM,
CTaTUYECKUI PEXUM ¢ OOHOBIIEHHEM BOABI (TIOJIyCTaTHYECKUH ), PEXKUM PELUPKYIIALUN BOJIBI U POTOYHBIH
pexuM. BBIOOp HCIOIB3yeMOro MCHBITAHUS 3aBUCUT OOBIYHO OT XapaKTEPHCTHK HCIBITYEMOTO BEILECTBA,
IIPONOJDKUTENIBHOCTH UCTIBITAHUS, OJONBITHBIX BUAOB U HOPMAaTHUBHBIX TPEOOBAHUI.

A9334 HUcnvimamenvhvie cpedwl 011 6000pociell

HcnblTanust Ha BOJOPOCISIX MPOBOJATCSA B Cpelax, O0raTelX MUTATENFHBIME DJIEMEHTAMH, H
ClIeyeT TIIATEIbHO MOAOHTH K BHIOOPY OJHOTO OOIIEro KOMIIOHEHTa, KOTOphIM MOryT ObiTh D/ATA wunm
IpyTHe XeNaTUPYIoIUe areHThl. lIpu HMCIBITaHUU TOKCUYHOCTH OPTaHWYECKOW XUMHUYECKOH IMPOIYKIIHU
TpeOyeTcs HE3HAYMTENbHOE KOJIWYECTBO XenaTupyromero arenra, Hampumep OATA, nmns co3manHus
KOMILJIEKCA MHKpPO3JIEMEHTOB B KYyJbTYpPHOW cpelie; B clydae OTCYTCTBUSI STOTO areHTa MOXET OBITh
3HAYUTENFHO 3aMEJIEH pOCT BOJIOpPOCIEH M MOXET OBITh TOJBEPrHYTa COMHEHHIO IPaBIILHOCTH
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MIOJTy9EeHHBIX PEe3yNbTaToB. BMmecTe ¢ TeM XemaTHpPYIOMIME areHThl MOTYT YMEHBIINTh HaOII0JaeMyro
TOKCUYHOCTb HMCHBITYEMBIX MCETAUIMYECKUX BCHICCTB. HOBTOMy B ClIydya€ MCTAJUIMYECKUX COGI[I/IHCHI/Iﬁ
JKEJIaTeNIbHO KPUTUYECKU OLIEHUBATH PE3YJIbTaThl UCHBITAHUHN, MPOBEACHHBIX MPHU BHICOKOW KOHIIEHTPAILUU
XeNaTUPYIOIINX areHTOB W/WiIH M30BITKE XeIaTopa (COOTBETCTBEHHO HEOCTATKE XKelle3a) IO CTEXUOMETPHH.
XenaTop B CBOOOJHOM COCTOSIHUM MOXKET 3HAYUTEIHHO 3aMaCKHUPOBATh TOKCHYHOCTH TSDKEIBIX METaJUIOB,
0COOCHHO €CIIM Peyb UJCT O TAKMX CHIIbHBIX XEIaTUPYMuX areHrax, kak DJ[TA. OnHako u3-3a OTCYTCTBUS
CBOOOJIHOTO JKelle3a B Cpefie MOXKET OBITh OTPaHWYEH POCT BOAOPOCIEH, M MOITOMY CIEAYET OCTOPOKHO
OTHOCHUTBCS K JaHHBIM, ITOTYYECHHBIM B PE3YJIbTATe HCIBITAHUH, IPOBEICHHBIX 0e3 jkerne3a u 6e3 DJ[TA nmu
C YMCHBIICHHBLIM KOJIMYECTBOM 3TUX BCHICCTB.

A9.335 HUcnonvzosanue K3CA

B memsax ximaccuuKanMu W OpPU  OTCYTCTBHUHM DKCIIEPUMEHTAJbHBIX MNAHHBIX MOXKHO
ormmupatbcs Ha pganHble 0 K3CA [uisi mpOTHO3MPOBaHUS OCTPOM TOKCHYHOCTH Ui pbiO, madHUA u
BOZOpPOCIEH  BEWIECTB, HE  SBISIIOIIMXCA  DJICKTPOJUTUYECKUMH,  DJIEKTPOQUIBHBIMA WU
PEaKIMOHHOCIIOCOOHBIMH B ApyroM oOTHOwmeHHH (cM. pazmen A9.6 o0 wucnonb3oBanun K3CA). Oto
HCIOJIb30BaHUE OCTaeTCs MPOOIEeMaTHYHBIM AJISI TaKUX BELIECTB, Kak (ochopopraHMYecKre COeINHEHUS,
KOTOpblE [JEMCTBYIOT IOCPEICTBOM CIEIMANbHBIX MEXaHW3MOB, Hanpumep (GYHKUMOHAIBHBIX TPy,
B3aUMOJICHCTBYIONIMX C OMOJIOTHYECKHMMHU PELEeNTOpaMH MM MOTYIIUX OOpa3oBBIBATh CYJIb(THIPHIIbHbIC
IpyNIl C KJIETOYHBbIMH Oenkamu. Beimn momydeHsl noctoBepHble naHHble 0 K3CA mis xumuyeckon
MPOMYKINKA OO0Namaromeld oO0mMUM HApKOTHYECKHM JAeicTBHEeM. [lomoOHONW XWMHUYECKOW MpOIyKIneH
ABIIAIOTCS HEDJIEKTPOJIUTHI C HU3KOH XHMHYECKONH pPEaKTHBHOCTHIO, TaKWe KakK YIJIEBOJOPOJIBI, CIHUPTHI,
KETOHBI M HEKOTOpbIEe aln(paTHIECKUE XIOPCOIEpKAIIIE YTIEBOIOPOIbI, OMOIOTHIEeCKOe AEHCTBHE KOTOPHIX
3aBUCUT OT MX K03 ¢HUIMEHTOB pacnpenesieHus. Kaxabplii BUI OpraHU4ecKOM XMMHYECKOW HpPOIYKLUUHU
MOXKET OKa3blBaThb HapKoTHdeckoe peiictBue. OnHAKO, €cIM XHMHYECKas IPOAYKLMS SBISIETCS
AJIEKTPOJINTOM U COJCPIKUT HEKOTOphIE crenupuuecKue (yHKIUOHATBHBIE TPYIIIBI, OKAa3bIBAIOIIUE TAKKE
HEHAPKOTUYECKOE JeiiCTBHE, BCSKUM pacdyeT TOKCHMYHOCTH MCKIIOUUTEIBHO Ha OCHOBEe Ko3(duiueHTta
pacrpeneneHus JacT CHIbHO 3aHIKCHHYIO OLCHKY TokcnuHocTd. Henb3st ucnons3oBath nanuble 0 K3CA,
Kacaloliecss OCTpOM TOKCHYHOCTM JJsi BOJHOW CpeIbl HCXOMHBIX COEAMHEHUH, YTOOBI OIpeNelInTh
BO3IEHCTBHE TOKCUYHBIX META00INUTOB U MPOAYKTOB PA3JIOKEHUS, €CIIM 3TH JaHHbIE ObLIM MOJYYEeHbI OCIe
MIPOMEXKYTKA BPEMEHH, NIPEBBIILAIOIIETO MPOAOJKUTEIBHOCTh HCIIBITAHUN OCTPON TOKCHYHOCTH.

A9.3.4 Bec nonyuaemuvix oannvix

A9.34.1 B xagecTBe OCHOBBI KJIaCCU(UKAIMH CIIEIYET UCIIOJIH30BAaTh BEICOKOKAYECTBEHHBIC TaHHEIE.
KHaCCI/I(bI/IKaHI/DI AOJDKHA NPCANOUYTUTCIILHO OIMUPATHCAd HA MEPBUYHBIC UCTOUYHUKHN JaHHBIX. BecbpMma BaxkHO
HMMETh Y€TKUE U TIOJTHOCTHIO OMUCAHHBIC YCIIOBHS MIPOBEICHUS UCTIBITAHHIA.

A9.3.4.2 Korma mmeroTcss MHOTOUYMCIIEHHBIE HCCIIEOBAHUS JAHHOM TaKCOHOMHYECKOW TPYIIIBL,
HEOOXOJMMO BBHIOpaTh CaMble YYBCTBUTEJIbHBIE M KaYeCTBEHHbIE M3 HHUX. B KaXIOM OTIEIBHOM Cilydae
HEOOXOIMMO PEIINTh, CIEAyeT JH HCIIOIb30BaTh BMECTO MCCIEIOBAHUS, COOTBETCTBYIOIIETO MPABUIEHBIM
71a00paTOPHBIM METO/IaM, UCCIIE0BaHUE, KOTOPOE HE COOTBETCTBYET ITPABIIILHBIM JJAOOPATOPHBIM METOIaM,
HO COJIEpXHUT Ooyee UyBCTBUTENBHBIE pe3ylnbTaThl HabOmromeHwi. Kak mnpaBumo, i KiaccHpHUKanuu
HEOOX0/IMMO HCIOJIB30BaTh PE3yJIbTaThl, YKAa3bIBAIOMINE HA BHICOKYIO TOKCHYHOCTH W TMOJyYCHHBIE B XOJE
UCTIBITAHUH, TIPOBEJICHHBIX B COOTBETCTBHU C PYKOBOJSIIMMH ITPUHINIIAMH, KOTOPbIE HE CTaHAAPTH30BaHbI
WIA HE OTBEYAIOT MPaBHIBHBIM JIAOOPATOPHBIM METO/aM, TOTJa KaK HCCIIeOBaHHs, IEMOHCTPUPYIOLINE
HE3HAUUTEIbHYI0 TOKCHYHOCTb, MOTYT IOTpeOOBaTh OoJiee TIIATENBHOTO paccMoTpeHus. Bemectsa,
TPyOHbIE [UIi HCIBITAHUS, MOTYT JaTh HAONIOJaeMble pe3yJbTaThl, KOTOpBHIE Ooliee WM MeHee
COOTBETCTBYIOT peallbHOM TOKCHYHOCTH. B TakoM citydae Juid ux KiaccuuKanuu norpedyeTcs 3aKiIoYeHue
CTeLHAITUCTA.

A9.343 Ecnm umerores manHble, MOMyYeHHBIE B PE3YJIbTaTe HECKOJIBKHUX MMPUEMIICMBIX UCIIBITAHUNA U

Kacaroluecs OJHON M TOH )K€ TAKCOHOMHMYECKOW TPYIIIbI, TO I KilacCUu(DUKAIUUA OOBIYHO HCIIOIB3YIOTCS
camble 4yBCTBUTENbHBIC U3 HUX (¢ Hanbonee Hu3Koi JI(D)Ksy mmu KHD). Onnako penath 3T0 HE0OXOAMMO C
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Y4eTOM Ka)XI0TO KOHKpeTHOro ciydas. [Ipu Hanmamu 6ojee KpyMHBIX HA0OPOB JaHHBIX (YETHIPE 3HAUCHUS
u OoJiee) M0 OJHOMY U TOMY K€ BHJY MOKHO HCIIOJIB30BaTh CPETHETEOMETPHUECKOE DKCIIEPHUMEHTAIBHOE
3HAUCHHE B KAYECTBE MOKA3aTeNsl TOKCHYHOCTH, XapaKTepHOTro AJIs STOT0 Buaa. JJs pacuera Takux CpeIHUX
3HAYEHU He PEKOMEHIYEeTCsI KOMOMHUPOBATH UCIIBITAHUS, KACAIOIINECs PA3IMYHBIX BUJOB, COCTABIISIONINX
OJIHY M Ty JK€ TaKCOHOMHYECKYIO TPYIITy, WU MPOBEIACHHBIC HA PA3IMYHBIX CTAIUAX JKU3HU, B PASTUIHBIX
YCJIOBUSIX WJIM B TEUECHUE PA3IUYHBIX TPOMEKYTKOB BPEMEHH.

A9.3.5 Tpyousie 0nsa ucnvimanus éew,ecmea

A9.3.5.1 Jns mpaBUIBHOTO MPOBENEHUS WCIBITAHUN BOJHOW TOKCHYHOCTH TpeOyeTcs pacTBOPHUTH
UCHBITYEMOE BELIECTBO B BOAHOW CPEe B COOTBETCTBUHU C YCJIOBHSAMHU, PEKOMEH/IOBAHHBIMU PyKOBOAALIMMU
npuHiunamu. Kpome Toro, Ha TpPOTSHKEHMH BCEro HCHBITAaHUA JOJDKHA TOJJIEP)KUBATHCSA —Takas
KOHIIGHTpAlMs HCIBITYEMOTO BEIIeCTBa, KOTOopas obecneunBana Obl OHMOJOTHMYECKOE HAKOIUICHHE.
Hexortoprie BemiecTBa TpyIHBI Ul UCHBITAHUS B BOJHBIX CUCTEMaX, W Ul HCHBITAHUS THX MaTEepHUalIoOB
ObTH pa3paboTaHbl cooTBeTcTBYIOmMUE pexkomeHmanmuu DoE (MunmctepcTBo sHepretuku CIIIA), 1996;
ECETOC (EBpomneiickuii HeHTp 3KOJIOTHH U Tokcukonoruu), 1996; u US EPA (YmpaBneHue mo oxpane
okpyxaromeit cpensl CILIA), 1996. OOCP 3aBepmraer pa3paboTKy pyKOBOJCTBA IO HMCHBITAHUSAM BOIHOH
TOKCHYHOCTH, Kacarommmcs "TpymHbIX" BemecTB W ux cmecedt (OECD, 2000 rom). DTOT mociemHuit
JOKYMEHT SIBJISIETCS XOPOIIUM HMCTOYHMKOM HWH(POPMAlMK O THUIAX BEUIECTB, KOTOpbIE TPYAHBI IS
UCTIBITaHUs, U 00 omnepauusix, HeOOXOIUMBIX Ul 00eCTIeYeHNsT JOCTOBEPHBIX PE3yJIbTATOB MCIIBITAHUN STHX
MaTepHajoB.

A9.3.5.2 OpnHako CyIIECTBYIOT MHOTOYHCICHHBIE JaHHbBIE HCHBITAHWH, IOJyYEHHBIE C TOMOLIBIO
METOAOB, KOTOPbIE, HE COOTBETCTBYSI TOMY, YTO NPHHATO CUNUTATh CETOJHS MPAaBMWIBHBIMHU J1a0OPaTOPHBIMU
METOAaMH, MOTYT TE€M HE MEHE€ I03BOJHUTH IOJY4YMTh HMH(POPMALUIO, MOAXOASIIYI0 Ui IIPUMEHEHUS
KpuTepueB kinaccudukanuu. MHTEpnpeTanus Takux AaHHBIX TpeOyeT clielHUaibHbIX WHCTPYKIUH, XOTS, B
KOHEYHOM c4YeTe, Ul MOATBEP)KACHHUS NOCTOBEPHOCTH 3THUX AAaHHBIX HEOOXOIMMa 3KCIIEPTHasl OLIEHKA.
Taxue TpyaHBIC U1 UCTIBITAHUSI BEIIECTBA MOTYT OBITh C1a00pacTBOPUMBIMH, JIETYUYMMHU WU CIIOCOOHBIMH K
OBICTPOMY Pa3JIOKECHUIO IO/ BO3JIEHCTBMEM TaKWX TPOILECCOB, Kak (oTonpeBpaiieHue, TUAPOIIH3,
OKHCJIeHHE WM Onosorunyeckoe pasioxenue. [Ipu ncnsiTanuu Bogopociieil okpameHHble MaTepHajibl MOTYT
HHTEPPEPUPOBATH C PE3YIbTATAMU HCIIBITAHUSA, OCIA0Iss CBET, HEOOXOAUMBIN ISl POCTa KIETOK. Tak ixe,
BEIIIECTBA, HCIBITBIBAEMBIE B BHJIC MYTHBIX HACBIIICHHBIX IHUCIEPCHI, MOTYT MPHUBECTH K OLIMOOYHBIM
pesyabTaTaM M3MEpPEeHHsT TOKCHYHOCTH. BBeieHHe HCHIBITyeMOro marepuana B CIOH BOIBI MOXET OBITh
npoOJeMaTHYHBIM Ul YacTHL WIM TaKUX TBEPABIX BELIECTB, Kak MeTaibl. BBenenue He(TsHBIX
JUCTWIITOB B BOJIHYIO Cpely TaKKe MOXKET ObITh IpOOJIEMAaTHYHbIM M CO3/aBaTh TPYIAHOCTH MJIsS
WHTEPIIPETAH PEe3yJIbTATOB NpPU BBEIOOpE COOTBETCTBYIOUICH KOHIEHTPALMH C WENbI0 ONpeAeICHHUs
3naueHuil JI(3)Kso. B mpoekTe pyKOBOICTBAa IO WCHBITAHUSM TPYIHBIX BELIECTB M CMECE Ha BOAHYIO
TOKCHYHOCTh OIIMCBIBAIOTCSI Haubosiee oOIMe CBOMCTBA MHOTMX THIIOB BEILECTB, CHOCOOHBIX CO31aBaTh
TPYAHOCTH TPH UCTIBITAHUSIX.

a) YcroitunBocth: Ecnu oxupaercs, 4TO KOHLEHTPALUUU HCIBITYEMOM XUMUYECKOM
npoaykuuy ymaayT Hmke 80% OT HOMHUHAIBHOW, WCIBITaHHE, 4YTOOBI OBITh
JIEHCTBUTEIHHBIM, MOXKET MOTPEOOBATh PEKUMa BO3ICHCTBUS, MPEIyCMATPUBAIOIIETO
OOHOBJIGHHE WCIBITYEMOTO BEIeCTBa. B 3TOM cllydae MpenrouTeHue CleayeT
OTJIaBaTh MOIYCTATHYHBIM WIIM IPOTOYHBIM pexxuMaM. OcoObIe IpodaeMbl BOSHUKAIOT
MpPU HUCHBITAHUSIX HA BOJOPOCHSX, [UISI KOTOPBIX CTaHAAPTHBIE PYKOBOSIINE
MPHUHLUIB  OOBIYHO TNPEIYyCMaTPUBAIOT CTATHYCCKUE HUCHbITaHUS. Ecmu  ans
pakooOpa3HbIX U PHI0 BOSMOXHBI JPYTHE PEKHUMBI BO3JEHCTBHSA, TO WCIBITAHUS Ha
BOJIOPOCIIIX YAaCTO TMPOBOMAATCS B CTAaTUYECKOM pEXUME, B COOTBETCTBHUU C
MEXIIyHapOJHO TPU3HAHHBIMUA PYKOBOISIIUMH MpHHIOWIAMH. B  xome »THX
WCIBITAHUM HEOOXOIMMO JOIYCKaTh HEKOTOPYIO CTENEHb PaszlIoKEHUS W ApyThe
COOTBETCTBYIOIHE (DaKTOPHI, KOTOPBIE CIEAyeT JODKHBIM 00pa3oM yUYWTHIBATH IPHU
pacdeTrax TOKCHUECKUX KoHIeHTpamwii. B A9.3.5.6 uznararoTcsi HEKOTOPBIC MOIXO0JIBI
K peleHuto 3Toi mpoOiembl. Ecim MPOUCXOAWT pas3lioKeHWE, BaXKHO TaKKe
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YUYUTBIBaTh BJIHMAHUEC TOKCHUYHOCTH IIPOAYKTOB PA3JIOKCHHA Ha TOKCHUYHOCTD,
3apeTUCTPUPOBAHHYIO B XOA€ HCIILITAHUA. ,Z[J]H MIPUHATHUA PpEUHICHUA O TOM, MOTYT JI
OTH JAaHHBIC HCIIOJb30BAaTbBCA  IOJIA KﬂaCCI/I(l)I/IKaLII/II/I, Tpe6yeTC$1 3aKJIIOYCHUC
cricnuanucTa.

b)  Pasnoxenwe: Ecnu B ycloBHSAX HCHOBITaHHA pa3pyllaeTcs WIM pasjiaraercs
Kakoe-1M00 COeIMHEHHe, TO AJIS pacueTa TOKCHMYHOCTH B LENAX KiaccH(UKALUH
TpeOyeTcsl 3aKiIOueHHE CIELHUAINCTa, B YaCTHOCTH, C YYETOM MW3BECTHBIX MJIH
BEPOATHBIX MPOAYKTOB paziokeHus. JKermareapbHO 3HATh KOHIEHTPALMK HMCXOIAHOTO
BEIIECTBA M BCEX 3HAYMMBIX TOKCHUYHBIX NMPOLYKTOB pasiokeHus. Eciau oxupaercs,
YTO IPOAYKTHI Pa3jIOKeHHUA OyIyT OTHOCUTEIBHO HETOKCHYHBIMM, TO JKEJIATEJIbHO
PeAYCMOTPETh PEKUMBI BO3ACHCTBHS ¢ OOHOBJICHUEM UCTIBITATENILHON CpeNbl, YTOOBI
rapaHTUPOBATh MOAJEPKaHNE KOHLIEHTPAIM HCXOAHBIX COETUHEHNH.

c) Hacepimennocts:  [Jl1s1 OJHOKOMIIOHEHTHBIX BEINECTB Kiaccu(UKalMg JOJDKHA
OCHOBBIBATHCSl UCKIIIOYUTEIIFHO HAa TOKCHYHBIX PEAKIUAX, HAOMIOAaeMBbIX B TUana3oHe
PacTBOPUMOCTH HCIBITYEMOI'O BELIeCTBA, a HE Ha ero oOIIeM KOJIWYecTBe,
BBIXOJSIIIEM 33  IpeAeibl  pacTBOPUMOCTH.  YacTo  MOIy4arOT  JaHHBIE,
CBUJIETETCTBYIOIIHE O TOKCUYHOCTH, YPOBEHb KOTOPOH MPEBBIIIAET PACTBOPUMOCTH
B BOJIC, W, XOTS OTH JaHHBIE YacTO PacCMaTpPHBAIOTCSl KaK HEJIOCTOBEPHBIE, TEM HE
MEHee BO3MOYKHA WX HEKOTOpas WHTEPIPETAIUA. DTH MPo0IeMbl OOBIYHO BO3HUKAIOT
OpM  HCOBITAHUSAX  CJIA0OPAaCTBOPUMBIX  BEIIECTB; WHCTPYKLHUH, Kacarolluecs
MHTEPIIPETALNH TaKUX JaHHBIX, coaepxkarcsa B A9.3.5.7 (cMm. Takxke PykoBoacTBo 1o
WCIIBITAaHUSIM TPYAHBIX BELIECTB U UX CMECEH Ha BOAHYIO TOKCHYHOCTB).

d) HapymieHre napaMeTpoB UCOBITATENLHOMN cpeibl: MOTyT MOHATOOUTHCS CTICIHAILHEIE
Mepbl, 00eCTIeUYNBAIOIINE PACTBOPEHIE TPYIHBIX IS MCIIBITAHUS BEIIECTB. JTH MEPHI
HE MOTYT NPHUBECTHU K 3HAUYUTEJIbHBIM H3MEHEHUSM MCIBITATEILHON Cpelibl,
CIIOCOOHBIM BBI3BaTh YBEJIHUCHUE WM YMEHbIIEHHE HAOJI0JaeMONd TOKCHYHOCTH H,
TakuM 00pa3oM, U3MEHUTh YPOBEHb KJIACCU(UKAIIUU HCITLITYEMOTO BEIISCTBA.

e) CrokHble BeliecTBa: MHOTHME BEIIECTBA, OXBAauYCHHBIE CXEMOW KiaccHU(UKALIUH,
SIBIIIIOTCS, TI0 CYTH, CMECSMH, JJIi KOTOPBIX TPYIAHO, @ B HEKOTOPBIX CIydasiX U
HEBO3MOXKHO, W3MEPUTh KOHIICHTpAIMKM BO3JcicTBUs. Takuwe BelecTBa, Kak
He(TSHbIC JUCTUIUIATHI, MOJMMEPHI, BENIECTBA, COJAEpKAIIUe OOJNBIINE KOJIHMYECTBA
npuMeceld, W T.JA., MOTYT CO3JaBaThb OCOOBIC MPOOJEMbI, TaK KaK TOKCHYECKYIO
KOHIICHTPAIIMIO TPYJHO OMPEICIUTh U HEBO3MOXKHO MPOBEPUTH. THIMNYHAS METOIMKA
WCITBITAHAHN 4acTo OBIBAaCT OCHOBaHA Ha 00pa30BaHWM PACTBOPHMOU B BOAE (PpaKITu
WM PACTBOPEHHOM B BoJie (DpaKiuu, a MOJYUYCHHBIC JaHHbIC PErUCTPUPYIOTCS B BHIIC
KOA(GUITMESHTOB 3arpy3Kd. OTH JJAHHBIE MOXHO HCIOJb30BaTh B MEISIX MPUMCHEHUS
KPUTEPUEB KITACCH(PHUKAIIUH.

A9.353 s knaccuduKanuy OpraHndeckuX COeIUHEHUH KelaTeIbHO UIMETh CTa0MIM3UPOBAaHHbBIE U
U3MEpPEHHbIE IIyTEeM aHajJlM3a MCIBITYyeMble KOHLEHTPAUMH. XOTS NPEANOYTCHUE CIEAYeT OTAaBaTh
U3MEPEHHBIM KOHLIEHTPALUAM, KIacCU(PHUKALUA MOKET OCHOBBIBATHCS M HA HCCIIEAOBAHUAX, KACAIOLIUXCS
HOMUHAJIbHOM KOHIEHTPAIUH, B TEX CIIy4asX, KOTJa pedb UJIET O eAMHCTBEHHBIX HMEIOIINXCS JOCTOBEPHBIX
JaHHBIX. Ecny BemecTBo crmocoOHO CYIIECTBEHHO PasjiaraThCsl MM KaKUM-JTHOO0 WHBIM 00pa3oM yAalsThCs
13 BOJHOHN CpEJibl, TO CJIEAYET OCTOPOXKHO IOAXOAUTh K MHTEPIIPETAlMU AaHHbBIX, U KJIaCCU(UKAIMS JOJDKHA
OCYILIECTBIITECSA C YYETOM, €CJIM 3TO 1LIeJIecoO0pa3’HO M BO3MOXKHO, IMOTEPH TOKCUKAHTA BO BpeMs
ucnbiTanus. Kpome Toro, Metayuibl co3aroT psil TPYIHOCTEH, KOTOpPBIE XapaKTEPHBI TOJIBKO U HUX U
paccmarpuBatoTcs oTAensHo. B Tabmmme A9.3.1 mepedncieHbl HEKOTOPbIE CBOWCTBAa TPYAHBIX IS
UCTIBITaHUS BELIECTB U yKa3aHa X PEJIEBAHTHOCTh C TOUKH 3pEHHS KiIacCuUKalKu.
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A9.3.5.4 B Hambomee TpyIHBIX YCIOBHSAX HWCIHBITAHWHA (DaKTHUIECKas HCHBITYyeMas KOHIICHTPAIIHS
Oyzer, BepOATHO, HIDKE HOMHHAJIBHOW WJIM TPEIINojaracMoi HMCIBITYeMOW KOHIEHTpauuu. Eciam octpas
tokcnaHOCTh JI(D)Kso TpyaHOTO ISl MCIBITAHUS BEIIECTBA OIlEHEHA HA ypOBHE < 1 MT/JI, TO MOXXHO OBITh
BIIOJIHE YBEPEHHBIM B TOM, YTO 3TO BelIlecTBO OyaeT oTHeceHo K Kmaccy octpoit omacHoct 1 (1, ecnu
ymectHO, kK Kiaccy xponmueckoit TokcmyHOcTH 1). OmHaKo, ecnyd OlEHeHHas OCTpas TOKCHYHOCTh
6ombiie 1 MI/1, TO pedb HIEeT, BEPOSTHO, O HEIOCTATOYHOW PENpPE3eHTATHBHOCTH JJISl JAHHON TOKCHYHOCTH.
B stux YCIOBUAX JIA ONPEACIICHUA TOT'O, IIPUEMIIEMO JIM JJIA uenef/i KHaCCI/I(bI/IKaHI/II/I HCIBITAHUC TPYAHOT'O
BellecTBa, TpeOyeTcs 3akioueHue skcnepra. Eciu cuuTaercs, 4To XapakTep BO3HHKAIOMIMX MNpoOlieMm,
CBSI3aHHBIX C WCIIBITAHWEM, OKa3bIBae€T 3HAYMTENHFHOE BO3JIEHCTBHE Ha PEaJbHYI0 KOHIIEHTPAIWIO, KOTa
0CTpasi TOKCHYHOCTb, TI0 OLIEHKaM, Ooblie 1 Mr/i, a UcTibITyeMasi KOHIICHTPAIUsl He U3MepeHa, TO CIEIyeT C
JOJKHOM OCTOPOKHOCTBIO MCIOIBb30BaTh PE3YIbTaThl TOTO UCIIBITAHUS AJIS Lenel Kinaccu(puKamum.

A9.3.5.5 B Hmxecnemyronmx MyHKTaX COAEPKATCS MOAPOOHBIC YKa3aHWs, KacalolIuecss HEKOTOPBIX
U3 MEPEUMCIICHHBIX MPOOJIeM MHTEpIpeTanuu. B 3T0l cBs3M HE ciieayer 3a0bIBaTh, 4TO pedb UAET JIUIIb 00
YKa3aHHAX, & HE O JKeCTKUX MNpaBWiaX. YUUTHIBAs MPHUPOLY TPYAHOCTEH, CIEAYyET BCErJa HCIOIbh30BaTh
9KCHEPTHYIO OIIGHKY, YTOOBI ONPEJICIUTh OJHOBPEMEHHO, IONyYeHa IIM B PE3yJbTaTe HWCIBITAHUS
JocTaTouHast HHGOPMAIIKS, TTO3BOJISIONIAsl CYIUTh O €ro JOCTOBEPHOCTH, U MOXKHO JIM PACCYUTATh YPOBEHb
TOKCUYHOCTHU, KOTOPBII MOXHO OBLTO OBbI HCIIOJIB30BATh B LENSIX IPUMEHEHHS KPUTEPUEB Kilaccu(ukamuu.

A9.3.5.6 Hecmabunvhvle sewecmea

A9.3.5.6.1 XoTs1, B IpUHITHAIIE, pa3paboTaHa METOAMKA UCTIBITAHUN, TTO3BOJISIONIAs] CBECTH K MUHUMYMY
BO3EHCTBHE HEYCTOMYMBOCTH B UCIBITATENBHBIX CPENAx, Ha MPAKTUKE [IOYTH HEBO3MOXKHO, B Cllyyae psaja
WCIBITAaHUH, MOANEPKUBATh KOHIEHTPAIMIO MCIBITYEMOTO BEIIECTBA Ha MPOTSKEHUHM BCETO HCIBITAHMS.
HauOonee yacTbiMu NpUYMHAMYU TaKOW HECTAOMJIBHOCTH SIBIISIIOTCSI OKUCIIEHUE, TUAPOIN3, (POTOAETpasalus
u OmopasokeHue. XOTs 3TH GOPMBI Pa3JIOKCHISI MOYKHO OBUIO OBI JIETKO KOHTPOJIUPOBATh, TAKOW KOHTPOIb
4acTO OTCYTCTBYET BO MHOTHMX HCHBbITaHUAX. OJHAKO MPH HEKOTOPBIX HCHBITAHUSX, B YaCTHOCTH IIPU
OIIpeNeNIeHN OCTPOM M XPOHMYECKOW TOKCHYHOCTH Ui PbIO, MMeEeTcS BO3MOXHOCTH BBIOPATh PEXUM
BO3JICHCTBHUS, CIOCOOCTBYIOIIMH MHUHMMHU3ALUM IOTEPh [0 HPUYMHE HEYCTOHYMBOCTH, U 3TO CIEOyeT
YUUTHIBATh, IPUHUMAs! PEILICHUE OTHOCUTEIBHO JOCTOBEPHOCTH IOJIyUYEHHBIX B XOJI€ UCTIBITAHUS JaHHBIX.

A9.3.5.6.2 Korna HeycTOWYHBOCTD SIBISETCS OJHUM K3 (PAKTOPOB, C KOTOPHIM HEOOXOAUMO CUMTATHCS
IIPY ONPENEIECHUH YPOBHS BO3IEHCTBUS BO BPEMs HCIBITAHNUS, HEIPEMEHHBIM IPEABAPUTENIBHBIM YCIOBHEM
JUI UHTEPIIPETAllH JaHHBIX SBJSETCS HAIMYUE MU3MEPEHHBIX MOKa3aTesiell KOHIIEHTPAllMU BO3/IEHCTBHS Ha
COOTBETCTBYIOLIMX CTaAusAX HCHbITaHusA. llpu OTCYyTCTBMM JaHHBIX O 3HAuU€HUSX KOHLEHTpAaIWH,
U3MEPEHHbIX IIyTeM aHajiu3a, [0 KpailHel Mepe, B Hadajle M B KOHLE MWCHBITAHUS, JOCTOBEPHYIO
WHTEPIPETAINIO OCYIIECTBUTh HENb3sl U UCIBITAHHE CIEAYeT paccCMaTpUBaTh Kak HEJEHCTBUTEIbHOE IS
ueneil knmaccudukauuu. Eciu mMMeroTcss M3MepeHHble NOaHHBIE, TO BO BpeMsl HHTEPHpPETallid MOXKHO
PYKOBOJCTBOBATHCS PAAOM MPAKTUIECKUX ITPABUIL:

a) Ecnu nMeroTcst nanHble, N3MEPEHHBIE B Hadaje U B KOHIE HCTIBITAHUS (YTO SIBISICTCS
OOBIYHOW MPOUEAYPOH ISl HCIBITAHUH OCTPOH TOKCHYHOCTH i AapHUHA U
Bogopocieit), To JI(3)Ksy s menel kraccuuKaniay MOKHO PacCUMTAaTh Ha OCHOBE
CpPEHETO TEeOMETPUUYECKOTO 3HAYCHHUS KOHIICHTpAllMd B Hayale W B KOHIIE
ucnbiTaHus. Eciu  3HAYeHWs] KOHIIGHTpAllMM B KOHIIE HWCIBITAHWS — HIDKE
aHAIMTUYECKOTO TIpejenia OOHapyXEHHs, 3TH 3HAYEHHUS JOJDKHBI PacCMaTPUBATHCS
KaK paBHBIC TTOJIOBUHE ATOTO Mpeziesia 00HAPYKEHHUS.

b)  Ecnm umeroTcst naHHBIe, U3MEPEHHbIE B Hadaje M B KOHIIE MEPHOJOB OOHOBICHHS
cpensl (Kak 3TO MOXKET OBITh B Cllydae HCIBITAHAA B CTaTHYECKOM PEXHME C
0OHOBJICHHEM BOJIBI), CIIEAYET pacCUMTaTh CpeAHEE T'e€OMETPHYECKOE IJIST KaXIIOro
nepuojia OOHOBIICHUS U Ha OCHOBE ATUX JAHHBIX OIMPEICIIUTh CPEIHIOK SKCITO3ZUIIUIO
3a BECh MEPUO/] BO3IEUCTBHUA.
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c) Ecmm  TokcHyHOCTHP MOXKET OBITh OTHECEHAa Ha CYET KaKoro-TuOo TpOAyKTa
Pas3I0oKEeHUA MW C€CJIIM M3BECTHBI 3HAUCHHA KOHICHTPAIMHU 3TOTO MPOAYKTAa, MOXKHO
paccuutath JI(Q)Ksy s memedt  kimaccupukaluu  Ha  OCHOBE  CPEIIHETO
FEOMETPUYECKOTO KOHICHTPAIUK MPOAYKTA PA3IOKEHUS, TMEePeCUYUTAHHON JUis
MCXOJTHOTO BEIECTBA.

d) Amnanoruuseie IIPUHOUIBI TPUMCHAIOTCA K JaHHBIM, U3MCPCHHBLIM B XOA€ HUCIIBITAaHUM
XpOHH‘lGCKOﬁ TOKCHUYHOCTH.

A9.3.5.7 Cnabopacmeopumvle geujecmsd

A9.3.5.7.1 OTH BEIECTBA, PACTBOPUMOCTD B BOJIE KOTOPBIX, KAK OOBIYHO CUUTACTCS, COCTABIISAET < 1 MI/,
4acTo C TPYAOM PACTBOPSIIOTCS B HCHBITATENBLHBIX CpPElaX, M PACTBOPCHHBIC KOHICHTPAIUM HEPEIKO
OKa3bIBAOTCS TPYIHBI /IS M3MEPEHHUS Ha MIPEIojaraeMoM HU3KOM ypoBHe. JIJist MHOTHX BEILECTB UCTHUHHAS
PacTBOPUMOCTh B HCIBITATENILHON cpeje OyaeT Heu3BeCTHa M OyJeT 4YacTO CYMTAThCS HUXKE Ipeaesa
OoOHapy»eHUs B OUHWINCHHON Bojae. OJHAKO TakWe BENIECTBA MOTYT MPOSBISATH TOKCHYHOCTh, W, KOTJa
TOKCHYHOCTb HE OOHapy»KeHa, HEOOXOIUMO PELINTh, MOKET JIM 3TOT PE3YJIbTaT CUHUTAThCS JOCTOBEPHBIM
s kinaccuukanuu. [Ipy 3TOM HEOOXOIUMO MPOSBIATH OCTOPOXKHOCTH M HE CIEAYyeT HEIO0OICHUBAThH
OIACHOCTb.

A9.3.5.7.2 B nmpunnume, He0OXOAMMO TPHUMEHATh WCHBITAHUS, B KOTOPBIX HCIIOJNB3YHOTCS
COOTBETCTBYIOIIINE METObl PACTBOPEHUS, a KOHLEHTPALUs TOYHO W3MEpEHa B IIpeliesiax PacTBOPUMOCTH B
BOZie. DTH JaHHbBIE UCTBITAHUM, B CIydae UX HAJINYMS, CIeIyeT MPEeAouYnTaTh OCTAIBHBIM JaHHBIM. OHaKO
MOKHO, OCOOEHHO MpH pPAacCMOTpeHHH OoJiee CTapbIX MAaHHBIX, HAaWTH M 3HAYEHUs TOKCHYHOCTH,
[IPEBBIIIAIONINE PACTBOPUMOCTD B BOJE, WM CllydaH, KOT/la PAaCTBOPEHHBIE KOJIMYECTBA HAXOIATCS HIDKE
aHAIMTHYECKOTO Tpenena oOHapyxkeHHa. B o0oux ciydasx HEBO3MOXXHO IPOBEPHUTH peajbHbBIE
KOHIIEHTpalluM BO3JEMCTBHA C TIOMOILIBI0 HM3MEPEHHBIX JaHHBIX. Eciu 3TM  gaHHBIE ABIAIOTCA
CIMHCTBEHHBIMH [JOCTYNHBIMHM IAaHHBIMH JUIS NpPOBENEHHS Kilaccu(pHUKalMu, TO B KadecTBE OOLIEro
PYKOBOZICTBAa MOKHO BOCIIOJIb30BaThCsl HEKOTOPBHIMU MPAKTUYECKUMHU TTPABUIIAMHU:

a) Ecnn ocTpass TOKCHYHOCTh HAOMIOJAeTCss IPU KOHLEHTPALHUAX, IIPEBBIIIAOIIUX
pactBopuMocTh B Boae, To JI(D)Ksy ans meneid knaccuUKau MOXKET CUHTATHCS
HIDKE WM PaBHOM HM3MEPEHHOW pacTBOPUMOCTH B Boie. B 3ToM cimywae nanHoe
BEIIECTBO Oy/EeT, BEpOsiTHO, OTHecCeHO K Kiaccy xpoHmyeckoil omacHocTn 1 w/mim
Kmaccy ocrpoit omacHoctu 1. IlpuHmMas 3To pemieHne, HEOOXOAUMO TaKKe
YYUTBIBATh BO3MOXKHOCTh TOTO, YTO HEPACTBOPEHHOE BEIIECTBO, HAXOMAIIEECS B
M30BITOYHOM KOJIMYECTBE, MOIJIO C€aMO OKa3aTh (PU3UUECKOE BO3JEiCTBUE Ha
MOJOMBITHBIE OpraHu3Mbl. Eciiu Takoe BO3IeCTBUE CUMTAETCS] BEPOSTHON MPUUYMHON
HaOmogaeMbIX (G (EKTOB, UCHBITAHUE JODKHO CUYMTATHCSA HEICHCTBUTEIBHBIM JIJIS
nesnei knaccuuKauH.

b) Ecmm ocTpas TOKCHYHOCTh HE HaOMIOMAeTCs TPH KOHIICHTPAITHAX, MPEBBIMIAIOIINX
pactBopuMocTh B Boje, To JI(D)Ksy mist menedi knaccudukammm MOXKET CUHUTATHCS
BEIIIIE M3MEPEHHON PacTBOPUMOCTH B Bojae. B 3ToM cirydae HE0OXOOUMO PEIINTH,
JTIOJDKHO JI BEIIECTBO OBITH OTHeceHO K Kimaccy xpormdeckoi omacuoct 4. Ipexne
YeM JIeNaTh BBIBOJI O TOM, YTO BEIIECTBO HE MPOSBIISICT OCTPOM TOKCUYHOCTH, CICAYET
JIOJDKHBIM 00pa30oM y4ecTb METO/BI, UCTIOIb3yEeMbIe ISl IOCTHKEHHSI MaKCUMAIIbHBIX
KOHIIEHTpalMi 3TOro BeUECTBAa. Eciiv 3T METOABbl HE CUUTAIOTCS HAJEKHBIMHU, TO
WCTIBITAaHUE JOJDKHO CUUTAThCS HEACWCTBUTELHBIM JUIA eNel Kiaccu(hukammy.

c) Ecnu pacTBOprMOCTh B BOJIE HIDKE aHAJTMTUYECKOTO Tpenena OOHApYKeHHs JUIs
JIAHHOTO BEIIECTBA M HaOJIIOJAeTCsl OCTpas TOKCHUYHOCTh, TO JI(D)Ksy mmsa ueneit
KIacCU(pHUKAIIMA MOXKET CUMTAThCS HIDKE AHAIMTHYECKOTO Mpeenia OOHApyKEeHHS.
Ecmm TokcmanocTh He HaOmomaercs, To JI(D)Ksy mist menelt kraccuukaal MOXeT
CUMTAThCS BBINIE PACTBOPUMOCTH B Boje. CleayeT Takke JODKHBIM 00pa3oM
YVYUTHIBATh KPUTEPUN KAUYECTBA UCTILITAHUI, YIIOMSHYThIC BBIIIIE.
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d)  Eciau uMeroTcs JaHHBIE O XPOHUYECKONW TOKCHYHOCTH, TO CIIEAYET MPUMEHSTh TE Ke
obme mnpaBwia. [lomoOHBIM e 00pa3oM, €CliM 3TH JaHHbIE HE MOTYT OBITh
MOJTBEPXKICHBI Ha OCHOBE ydYeTa M3MEPCHHBIX KOHIIEHTPAIUH, MOXHO MPUMEHSThH
METOJIbI,  HCIOJb3yeMble JUIS  JIOCTIDKCHHS ~ MAKCHMAJbHBIX  KOHIIEHTPAIHiA
PacTBOPEHHOTO BEIICCTBA.

A9.3.5.8 lpyeue cpaxmopwi, cnocobcmsyrowue ymeHbUEeHUI0 KOHYEeHmMmpayuu

YMEHBIIICHNIO KOHIIEHTPALUH MOXKET CIIOCOOCTBOBATh Pl APYTUX (DAKTOPOB, HO €€ MOXKHO
n30eXaTh C TIOMOINBI0 TMPABHIBLHOTO IJIaHA WCIBITAHWM, B XOJ€ WHTEPHpPETAllH JaHHBIX HEOOXO0IUMO
YYHATHIBATh YMEHBIICHHE KOHIICHTPAINH, TIPON3OIIE/IIee IO/ BO3EHCTBHEM TaKuX (DaKTOPOB, KaK

a) CETUMEHTAIUS: 3TO SIBICHUE MOXKET MPOUCXOAUTH BO BPEMS HCHBITAHUA IO PALY
npuuuH. OgHUM U3 Haubollee pPacIpOCTPaHEHHBIX OOBSICHEHHWH SBISAETCS TO, YTO
BEIIECTBO HA CaMOM JieJie HE PacTBOPHIIOCh HECMOTPS HAa BHINMOE OTCYTCTBHE
YaCTHI[ U YTO BO BPEMs HCIIBITAHUS MPOUCXOIUT arperanus, BeIyIlas K BBINAJICHUIO
ocagka. B ATHX yCIIOBHSX MOXXHO cuuTaTh, uTo mokazatenu JI(D)Ksy mns memeit
KJTacCu(UKAITM OCHOBaHBI Ha 3HAYCHHAX KOHIICHTPAIMA TPOAYKTa B KOHIIE
ucnbITadusl. Tak ke, BBEIAJACHUE OCaKa MOXKET MPOU30UTH B Pe3yJbTaTe PEaKIuu
cpeabl. JTOT Ciaydyail pacCMaTpPUBAJICS BBIIIE B CBSI3U C BOIPOCOM O HEYCTOHYUBOCTH;

b) aJCcopOIMs: 3TO SIBJICHUE MOXET HPOMCXOIUTh C BEUICCTBAMHU, O0O0JIaJalOUUMU
BBICOKMMHU aJICOPOIMOHHBIMH XapaKTEPUCTUKAMHU, TaKUMH KaK BBICOKOE 3HAYCHUE
log Koy [Ipu aacopOuuu 0ObIYHO MPOUCXOTUT OBICTPOE YMEHBIIIEHUE KOHIICHTPAIUH,
W KOHICHTPAIlMHM, JOCTHTaeMbleé K KOHILy HCIBITAHUS, MOTYT Hauboiee BEpHO
XapaKTepu30BaTh OKa3aHHOE BO3/ICHCTBUE;

c) OMOAKKyMyJIALIMS: YMEHbBIIEHHE KOHIIEHTPAMd MOXKET MPOU30UTH B pe3yibTare
6H03KKYMYJIHHI/II/I BCIICCTBA IIOAOINIBITHBIMHU OpraHU3MaMH. DTO SBIEHHE MOYKET
MPOUCXOJUTh B 0CO00 KPYIMHOM MacliTade Mpu HU3KOH pacTBOPUMOCTH B BOJC W,
clieIoBaTenbHO, BBICOKOM 3HadeHHH log K,,. B memsx kimaccudpukanum 3HaueHUS
JI(D)Kso mmm KHD MoryT paccumThiBaTbCS Ha OCHOBE CpPEIHETCOMETPHUUIECKOTO
3HAQUYEHUS KOHIICHTPAIMU B Ha4aJie U B KOHIIE UCTIHITAHUS.

A9.3.5.9 Hapywenue napamempos ucnotmamenvrou cpeovl

A9.3.59.1 CunbHBIE OCHOBaHUS W KUCIIOTBHI MOTYT TOKa3aThC TOKCUYHBIMH, TaK KaK OHH CIIOCOOHBI
mMeauTs pH. Omnako, kak mpaBwiio, wW3MeHeHHs pH B BOMHBIX CHCTEMax MPEAOTBPAIIAOT ITyTEM
BKJIIOYCHHSI B COCTaB UCIBITATEIBHOU cpeibl Oy(dhepHbIX cucTeM. Eciiu He uMeeTcs HUKAKUX JIaHHBIX I10
KOHKPETHOM COJIM, TO 3Ta COJIb JOJDKHA, B MPUHIUIE, KIACCU(DUIIUPOBATHCS TAKHM XK€ 00pa3oM, 4TO U
aHWOH WM KaTHOH, T.€. KaK MOH, KOTOPOMY MO KjaccH(HKalMy MPUCBOCHA HamOollee ONacHas CTEITEHb.
Eciu a2 dexTrBHAS KOHIIEHTpAIHS KacaeTcs UL OJHOTO U3 HOHOB, TO TIPH KIACCU(MUKAIIMK COJU CICIYET
YUYUTBIBATh PA3HUILy MOJEKYJISAPHBIX MAacC M CKOPPEKTHUPOBATh 3Ty KOHIEHTPALIMIO, IMOMHOXHUB €€ Ha
otHOmeHne MM o /MM, 0.

A9.3.59.2 [MonumMepbl OOBIYHO HE NPUCYTCTBYIOT B BOJHBIX CHCTeMax. Bomomucmeprupyemsbie
MOJIMMEPHl M JAPYT'HE BBICOKOMOJICKYJISIPHBIE MaTepHajibl MOTYT HapyllaTh NapaMeTpbl HCIbITaTeNbHON
Cpenbl, MemaTh IOTJIONICHHIO KHCIOpOJa M BBI3BIBATH MEXAHWYECKHH WM BTOPHYHBIH 3G QeKT. DTH
(dakTopel HEOOXOAMMO TPHUHMMATh BO BHUMAaHUE NPU PACCMOTPEHHH [AHHBIX, IOJyYCHHBIX B XOE
UCTIBITaHUH 3TUX BeulecTB. HekoToprie moauMepsl BeayT ce0sl, OAHAKO, KaK CIOKHBIE BEIIECTBA, UMEIOIINe
3HAYUTENBHYI0 HU3KOMOJIEKYJIAPHYIO MAacCOBYIO JOJIFO, KOTOpasi MOXET OBITh MOJy4eHa BBIIIEIaYNBaHUEM
13 Macchl HoImuMepa. DTOT CIIydail pacCMaTpUBAETCs HIKE.
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A9.3.5.10 Croorcrvle seugecmea

A9.3.5.10.1 CrokHbIE BEIIECTBA XapaKTEPU3YIOTCS PA3IMYHBIMU XUMUUECKUMU CTPYKTypaMH, KOTOpBIE
YacTO HAXOIATCS B OJHOM TOMOJIOTHYECKOM psiy, HO OONajgaroT IIMPOKAM HA0OpPOM 3HAYCHUUN
pacTBOPUMOCTH B BOJIe W JPYruX (PU3HKO-XMMHUYECKUX CBOWCTB. B TpPUCYTCTBHM BOABI JIOCTHUTAIOT
pPaBHOBECHS MEXIy PAacTBOPEHHBIMH M HEPAaCTBOPEHHBIMH (PaKLUsIMU, U 3TO PAaBHOBECHE XapaKTepU3yeT
KOJIMYECTBO BBEJCHHOTO BellecTBa. [103TOMY Takue CIOXHBIC BEIECTBA YACTO MCIBITHIBAIOTCS B BHJIE
pacTtBopuMOl B Bome (pakmumm wid pacTtBOpeHHON B Bome (pakmwmm, m JI(D)Ksy peructpupyercs B
3aBUCUMOCTH OT KOJIMYECTBA WM HOMUHAIBHBIX KOHIIGHTpAIHid. J|OMOIHUTEIbHBIX aHATUTUIECKUX JaHHBIX
OOBIYHO HE UMEETCSI, TAK KaK pacTBOpeHHAas (pakius cama OyaeT SIBISTHCS CI0KHONW CMEChI0 KOMITOHEHTOB.
ITapameTp TOKCHYHOCTH 0003HadaroT wHOTAA Kak JIK3so, T.e. meTanpHBIH KOA(DPHUITMEHT 3arpy3Kd. DTOT
K03 PHUIIUEHT 3arpy3KH, MOJIyYaeMBbIi C Y4€TOM PacTBOPUMOH WIIM PACTBOPEHHOH B BOJE (QpaKIiH, MOKET
HCTIOJIb30BaThCSl HEMTOCPEICTBEHHO IS KJIaCCU(UKALMH.

A9.3.5.10.2  Tlomumepsl IPEACTaBIAIOT COOOH OCOOBIN BHJI CJIOKHOTO BEIIECTBA, UTO TPEOYET ydeTa THIIa
MOJIMMEPA ¥ €r0 MOBEACHUS C TOYKU 3PCHUSI pacTBOpeHUs/ mucnepcun. [lomumepbl MOTYT pacTBOPSATHCS 0e3
HU3MEHEHUH (MCTHHHASI PacTBOPUMOCTb, CBSI3aHHAS C Pa3MEpOM YACTHII), TUCIEPTUPOBATH WU YACTUIHO
MEPEXO/ITh B PAcTBOp B BHJC HHU3KOMOICKYJSIPHBIX MAacCOBBIX JoNiell. B mociemHem cryuyae mpu
HCIIbITAHUHU ITOJIUMEPA UCIIBITBIBACTCA, 110 CYTH, CHOCOGHOCTL HU3KOMOJICKYJISIDHOT'O MaT€purajia BeIACIATHCA
B BHJIC NIPOAYKTa BHINIEIAYMBAHMS M3 MAacChl MOJMMEpa, a TAKKE TOKCUYHOCTh 3TOTO NpoaykTa. Takum
o0pa3zoM, MOJIMMEpP MOXKET YIOJIOOJSAThCS CIOXKHOM CMECH, TaK KaK UCIBITYeMOE KOJIMYECTBO IMOJIMMEpa
MOXKET OINTHUMAJIIBHO XapaKTCPU30BaTh HOHy‘IeHHBIﬁ IIPOAYKT BbIIICJIaUYUBAHUA, U TOKCHYHOCTH MOXKET,
CJIEJIOBATEIBHO, OBITH CBSI3aHA C 3TUM KOJIUYECTBOM.

Tadauua A9.3.1: Kaaccudukanus TpyAHbIX AJisl HCIIBITAHUS BellleCTB

CsoiicTBO

OnucaHue BOZHUKAIOIIUX MPOGJIeM

Kaaccudurkanust

Cnabo pacTBOprMOE
B BOJC

[Monyuenune/noanepxanue
HEOOXO0JMMO KOHIICHTPAIIUU
BO3JIE€HCTBHS. AHAIIN3 BO3IEHCTBHS.

Ecnu Ha0Mr01at0TCSl TOKCHYHBIE PEAKIIUH BBIIIE
YPOBHS HA0JIOIaeMO PACTBOPUMOCTH, TO
HEo0X0IuMa KCIIEPTHAsI OIICHKA JIJIs
MOJTBEPIKICHHSI TOTO, BBI3BAH JIA 3TOT 3D HEKT
XUMHYECKON TOKCHYHOCTBIO MU (PH3HUCCKOU
MIPUYUHON; €CIIM HUKAKoTo 3 deKTa He
HaOII0AaeTCs, HEOOXOAUMO JJ0KA3aTh, YTO
JIOCTUTHYTO MOJTHOE HACKIIICHUE BOTHON (ha3bl
HCTIBITHIBAEMBIM BEIIIECTBOM.

ToxcuuHoe npu
HU3KHUX

[Monyuenue/noanepxanue
HE00XO0IMMOIT KOHIICHTPAIIHH

Krnaccudukanus Ha ocHOBE TOKCHYHOCTH < | MT/1

KOHIIEHTPALUAX BO3JCHCTBYS. AHAIN3 BO3JCHCTBHA.

Jleryuee [Monnep:xanne u n3MepeHUe Knaccudukanus nomkHa OBITH OCHOBaHA Ha
KOHIICHTPALIUU BO3JICHCTBUSI. JIOCTOBEPHBIX U3MEPEHUIX KOHIICHTPAIIHIA.

[Nonnaromeecs [Honnep:xanne KOHIEHTPALUN Knaccudukarys tpedyer SKCHepTHOM OIEHKU U

¢doroaerpanamu BO3AEUCTBHS. TOKCHYHOCTD MPOAYKTOB | JOJDKHA OCYIIECTBIATHCS HA OCHOBE U3MEPEHHBIX

Ppa3noKeHusI.

KOHIEHTpaluil. TOKCHYHOCTh BaXKHBIX IPOYKTOB
Pa3noXKeHUs JOJDKHA ObITh OXapaKTepU30BaHAa.

Heycroliunsoe B
BOJHOM PacTBOpe

IToanep>kanue KOHUEHTPALUU
BO3zelcTBUSA. TOKCHYHOCTD TPOLYKTOB
paznoxenuns. ComocTaBIeHUE IEPHOIOB
ToTypactiaja v pexxuMa BO3ICHCTBHSA,
KCIIOJIb30BAHHOIO B HCHBLITAHUSAX.

Knaccudukanus tpeOyer SKkCepTHOH OIICHKH,
JIOJDKHA OBITH OCHOBAaHA Ha H3MEPEHHBIX
KOHIIEHTPALMSX; OHA JOJDKHA YIUTHIBATH
TOKCHYHOCTb Ba)KHBIX IIPOYKTOB PA3JI0KEHHUS.
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CsoiicTBO Onucanne BOZHMKAIOMIUX MPOOJIeM Kaaccnpukanus

Oxkucnsemoe [Nonyuenue, monnepxanue n u3Mepenue | Knaccudukanus tpedyer sKkCepTHON OLICHKH,
KOHIIEHTPALMK BO3/ICHCTBUSL. JIOJDKHA OBITH OCHOBaHA Ha U3MEPEHHBIX
TOKCMYHOCTH M3MEHEHHBIX XUMHYECKNX | KOHLEHTPALHMAX; OHA IOJDKHA YUUTHIBATH
CTPYKTYp WJIM IPOAYKTOB PA3JIOKEHUS. | TOKCHYHOCTH Ba)KHBIX IIPOYKTOB Pa3JIOKCHHUSI.
CormnocraBneHne MepruoAOB MOIypachaga
U peXHUMa BO3JEHCTBHUS,

WCIIOJIb30BAHHOTO B UCTIBITAHUSX.

[Nonnaromeecs [Nonyuenue, monuepxanue u u3Mepenue | Knaccudukanus tpedyer SKCepTHON OICHKH,

Koppo3uu/ KOHIIEHTPALlU BO3JICHCTBUSI. JIOJDKHA OBITh OCHOBaHA HAa HU3MEPEHHBIX

TpaHcopMmanuu CornocTaBiieHUE pacTIpeiesICHU KOHLIEHTPALUSIX; OHA JAOJKHA YUUTHIBATh

(meTassl/ TIEPUOIOB MOJTypaciaja B BOJHOM cpe/ie | TOKCHYHOCTh BaYKHBIX MPOJYKTOB Pa3Io)KEHHSI.

COCMHEHUS U peXUMa BO3JIEHCTBHSA,

METaJJIOB) HCIIOJIb30BAHHOTO B UCIIBITAHUSX.

Crnoco6HO K [onnep:xanne KOHIEHTPALUN Knaccudukanus tpedyer SKCepTHON OICHKH,

OMOPA3IOKEHHIO Bo3eiicTBYsL. TOKCHYHOCTB IIPOLYKTOB | AOJIKHA OBITH OCHOBAaHA HA H3MEPEHHBIX
pasnoxeHus. ConocTaBlieHHE IEPUOJIOB | KOHIIEHTPALUAX; OHA JIOJKHA YUUTHIBATh
HoJTypacrazia ¥ pexuMa Bo3IeHCTBUS, TOKCUYHOCTb Ba)KHBIX MIPOJIYKTOB Pa3JI0KEHHUSI.
UCIIOJIb30BaHHOT'O B HCITBITAHUSIX.

Ancopbupyromiee [Nonnepxanue KOHIEHTPALN Jnst kmaccuuKaiy JOJHKHA HCTIOTB30BATHCS
BO3/ICHCTBUS. AHANN3 BO3ICHCTBHS. M3MEpPEeHHAs! KOHIIEHTPALUS HMEFOIIETOCs
OcnabneHne TOKCHIHOCTH U3-3a MaTepHraa.

TIOHM)KEHHOTO COZIEPKAHUS
HCIIBITYEMOTO BEILIECTBA.

Xenatupytoniee IIpoBenenue paznuuusi MEXIy Jiis xiaccuguKaIyu J0JDKHA UCIOTb30BaThCS
XEJIaTHBIMU U HEXeJIATHBIMHU M3MepeHHas! KOHIIEHTpalys MaTepHana,
(dpakuusiMu B cpeze. TIOJ1/IAI0IIETOCs] OMOJIOTHUECKOMY YCBOCHHIO.

OxkparieHHOE Ocnabnenne cBeta (mpodiemMa st Juis xmaccuukanmyu Heo0X0IUMO TPOBOANTE
BOJIOpOCIIEH). pas3Iuuue M1y TOKCHUECKHUMH MOCIEICTBUSIMU

1 3aMeJJICHHEM pocTa U3-3a OCIa0JIeHHs CBeTa.

I'mapodobHoe [Monnepxanue KOHIEHTPALMN Jnst knmaccuguKanuy J0JHKHA UCIOJIb30BATHCS
BO3/ICHCTBUS Ha TIOCTOSTHHOM yPOBHE. W3MEpPEHHAs! KOHIIEHTPALHSL.

HonuzupoBanunoe Iloanep:xaHnue KOHUEHTPALUU Knaccudukarus TpedyeTr 3KCIIepTHOH OIeHKH,
BO3/€HCTBUS. TOKCHYHOCTh MPOAYKTOB | JOJDKHA OBITH OCHOBaHA HA M3MEPEHHBIX
pasnoxkeHus. ConocraBlieHHUE NIEPUOJIOB | KOHIIEHTPALUAX; OHA JJOJKHA YUUTHIBATh
MoJypacnaja U pexxuMa Bo3AeHCTBUS, TOKCHYHOCTb BaXKHBIX IIPOYKTOB PA3I0KEHHUS.
HCIIOJIb30BAHHOTO B UCTIBITAHUSX.

MsuorokomnoneHTHoe | [TonroroBka penpe3eHTaTUBHBIX PaccmaTpuBaeTcs Tak ke, Kak CI0KHas CMECh.
WCTIBITATEIbHBIX MTAPTHH.

A9.3.6 Humepnpemayusa kauecmea 0anHbIX

A9.3.6.1

BinssHMe Ha pe3yJbTaThl UCHBITAHUM TOKCUYHOCTH, CBA3aHHBIX C BOJHBIMU OpraHU3MAMH,
MOTYT OKa3blBaTh MHOTHE (akTOpbl. OTH (PaKTOpBl BKIIOYAIOT CBOWMCTBA HCIBITATENLHON BOJIBI, IUIAH
9KCHEPUMEHTa, XUMUUECKHE CBOMCTBA MCIIBITYEMOr0 MaTepHuajia U OMOJIOTHYECKHE CBOWCTBA MOIOMBITHBIX
[TopTOMy mnpH NPOBENECHUHM UCHBITAHUM BOJHOM TOKCHUYHOCTH Ba)KHO MCIIOJIb30BATh
CTaHAAPTHYIO METOAMKY MCIBITAHUN, YTOOBI YMEHBIIUTD BIMSHUE dTUX BHEIIHUX MEPEMEHHBIX HCTOYHHUKOB.
ens cranmapTU3alMy UCIBITAHUM U COTVIACOBAHMS 9TUX CTAHAAPTOB HAa MEXAYHAapOJAHOM YPOBHE COCTOHT B
YMEHBUICHUM BAPHMAHTHOCTHU WCIBITAHUI M YJIY4IIEHHMM TOYHOCTH, BOCHPOM3BOAMMOCTH M CTAOMIBHOCTH

OpPTraHH3MOB.

Cmanoapmu3sayus

pe3yJIbTaTOB UCIILITAHUH.
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A9.3.6.2 Hepapxus oannvix

A9.36.2.1 Knaccudukarust J10/DKHA OCHOBBIBATHCS HA  KAUSCTBCHHBIX IEPBUYHBIX  JIAHHBIX.
[Ipennourenue cienyeT OTAaBaTh AAHHBIM, IIOJIyYE€HHBIM B COOTBETCTBHUHU C PYKOBOISILIMMHU MPUHLHUIIAMHU
OOCP, unu paBHOLECHHBIMH KM IIOJIOXKCHUSMH, ¥ TPABWILHBIMU J1a0OpPaTOPHBIMH METOJaMH. XOTs
MPEoYTEeHUE OTAACTCS JAaHHBIM, ITOJyYEHHBIM B COOTBETCTBHH C COTJIACOBAHHBIMH Ha MEXIYHApOJHOM
YpPOBHE METOJaMM HCIBITAHUH, IPOBENEHHBIX HA CTAHAAPTHBIX BUAAX OPraHU3MOB, MOTYT TAaKKe
UCIIOJIb30BAaThCsl PE3yJIbTaThl HCIBITAHWUH, IPOBEJCHHBIX B COOTBETCTBUM C IIHUPOKO IPU3HAHHBIMU
MEXAYHApOJHBIMA WJIM HAalMOHANBHBIMH METOJaMH WIIM PAaBHOLECHHBIMH MM MOJIOXECHUSMH, HarpuMep
metonel ISO mmn ASTM. [lanHbIe, KOTOpPBIE OBUTH TIOMYUYEHBI B PE3YJIbTATe UCIBITAHUH, MPOBEICHHBIX, TI0
BCell BUIUMOCTH, C COOJIIOAEHMEM IPHU3HAHHBIX PYKOBOISIIMX IPUHIMIIOB, HO KOTOPbIE HE COBCEM
COOTBETCTBYIOT NPaBHJIBHBIM JIAOOPATOPHBIM METOAaM, MOTYT HCIOJb30BaThCSI B CIydae OTCYTCTBUS
JAHHBIX, COOTBETCTBYIOIIMX MIPABUIBHBIM JTa00OPaTOPHBIM METOAAM.

A9.3.6.22 [Tenepcen u apyrue (Pedersen et al., 1995) npemrararor cucteMy OIEHKH KavdeCcTBa JTaHHBIX,
COBMECTHMYIO CO MHOTUMH JPYTUMH HCIIONB3yEMBbIMU B HACTOSILEE BPEMsI CHCTEMaMH, BKIIOUask CHCTEMY,
nucnonszyemyto US EPA s ero 6a3er manasix AQUIRE. Mencunk u apyrue (Mensink et al., 1995) toxe
HCCIEYIOT KauecTBO AaHHBIX. CHCTeMa OIEHKM KadecTBa JAHHBIX, onucaHHas [lemepcenoM m apyrumy,
BKJIIOUAET CXEMY OILIGHKH JIOCTOBEPHOCTH, KOTOpas MOXKET HCIOJb30BaThCsl B KadecTBe oOpasua Juist
KjJaccuUKallMd B paMKax COIJIACOBaHHOM cxembl. [lepBble TpH YpOBHS JaHHBIX, OIHCHIBAEMbIE
[Tenepcenom, COOTBETCTBYIOT HanOOJIEE JOCTOBEPHBIM JTAHHBIM.

A93.623 JanHble, ncnoabp3yeMble Il KIacCU(QUKALUU B PaMKax COTJIACOBAHHON CHUCTEMBI, TOJDKHBI
MIPOMCXOJAUTh U3 HMEPBUUHBIX UCTOUYHUKOB. OJHAKO, MOCKOJIBKY MHOTME CTPaHbl U MHOTHE PETYJISITUBHBIC
oprasbl OyOyT OCYILECTBISATh KJIACCU(UKALMIO, HCIIOJIb3Ysl COIVIACOBAaHHYIO OOLIyl0 CHUCTEMY, TO
KJIaccU(pHKaNUs JOKHA TIO3BOJIUTH MCIIONB30BATh UCCIIENOBAHNUS, TIOTYUYCHHBIE OT HAIIMOHAJIHLHBIX OPTaHOB
U OT TPYyMNI 3KCHEPTOB, TaK KaK 3TH MCCIEAOBaHHUA OyIyT ONMUPATHCS HA MEPBUYHbIE NCTOYHHMKH NAHHBIX.
B 3Tux HccnenoBaHUAX AOJIKHBI COAEPKATHCSA KPAaTKUE OTYETHI 00 YCIIOBHAX MCIIBITAHUN, KOTOPBIE JOJKHBI
OBITH JJOCTATOYHO TOAPOOHBIMH, YTOOBI MOXHO OBIJIO OLIEHHTH BECOMOCTH JIOKA3aTeNbCTBA U MPUHSATH
pelIeHne OTHOCHTENBHO KiIacCU(PHUKanuU. B HEKOTOPHIX clydasx MOKHO HCIOJb30BaTh PE3YIbTaThl
WCCIIEIOBAHNH, TIPOBEICHHBIX XOPOIIIO 3apeKOMEHIOBaBIIMMHU cebOs rpynmamu, Takumu kak GESAMP, Tak
KaK MOYKHO UMETh JJOCTYTI K IIEPBHYHBIM JTAHHBIM.

A93.6.24 B cimydae OTCYTCTBHSI SKCHEPUMEHTANBHBIX NAHHBIX HCIBITAHUN MOKHO HOJb30BATHCS
3HAYCHUSAMH KOJMYCCTBEHHONW 3aBHCHUMOCTH 'cTpyKTypa-akTUBHOCTE" (K3CA), monTBep)kICHHBIMHU ISt
BoaHOM TokcnyHocTH. [Ipornozam tuma K3CA cnenyer Bceraa npeAnodnTaTh JaHHbIE UCTIBITAHUN, €CITH 3TH
JaHHBIC TOCTOBEPHBI.

A9.4 Pa3zo:xkenne
A9.4.1 Beeoenue
A94.1.1 CrocoOHOCTh K Pa3lOkKCHHUIO SBISICTCS OAHMM M3 Ba)KHBIX BHYTPEHHUX CBOHCTB BEIIECTB,

KOTOPbIC OMNPEACISIOT WX MOTCHIMATBHYI SKOJIOTHYECKYH OMacHOCTh. BelecTBa, He MOIAIONIHECS
Pa3I0KEHHIO, COXPAHSIOTCS B OKpPY’KAloIeH cpelie U MOTYT MO3TOMY OKa3bIBaTh JIOJTOCPOYHOE BPEIHOE
BO3JIeiicTBHE Ha OMOTY. W HampOTHUB, BELIECTBA, CIIOCOOHBIC K PA3JIOKEHUIO, MOTYT OBITh yIAJICHBI 4Yepe3
KaHaJIU3aI[MOHHBIC CETH, CTAHIIMU OYUCTKH CTOYHBIX BOJ[ FUTU OKPYIKAIOIIYIO CPELy.

Knaccudukanust BemecTs OCHOBaHA, TJaBHBIM 00pa3oM, Ha WX BHYTPEHHHX CBOWMCTBax.
OpHaKo CTEeNeHb pa3oKeHNs BEIIECTBA 3aBUCHUT HE TOJIBKO OT CONPOTUBIIAEMOCTH Pa3pyILIEHUIO MOJIEKYJIbI,
HO TaKK€ U OT PEeaJIbHbIX YCJIOBHH, CYIIECTBYIOUINX B IPUHUMAIOIIEH 30HE OKPYKAIOLIEH Cpebl, TAKUX KaK
peaokcnoreHuuan, pH, mpucyTCTBHE COOTBETCTBYIOIIMX MHUKPOOPIaHM3MOB, KOHLEHTpALMs BELIECTB, a
TaKKe MOSIBIICHHE W KOHIEHTPALUs APYTHX cyOcTpaToB. J{jist HHTEpIpeTalui CBOMCTB Pa3lIOKEHHS B CBSI3U
¢ Kkiaccu(uKanmeld BHIIOB OMACHOCTH JUIS BOJHOW Cpelbl HEOOXOIWMO, TaKMM 00pa3oM, pacrhojaraTh
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MMOAPOOHBIMA  KPUTEPHSIMH, TTO3BOJISIONMMA  COATaHCHPOBAaTh BHYTPEHHHE CBOWCTBA BEMIECTBA U
CYILISCTBYIOLIUE YCJIOBUS OKpYJXKAloIIed Cpelbl, YTOObl MPUHTH K 3aKIIOYCHHIO OTHOCHUTEIBHO
MOTEHIIMAIIBHOTO AOJITOCPOYHOTO BPEAHOTO BO3AeHcTBUA. Llenb HacTodIero pasaena — 1aTb METOJIUYECKUE
yKa3aHWs, TO3BOJISIONIMNE WHTEPIPETHPOBATh JAHHBIE O CIIOCOOHOCTH OpPTaHMYECKUX BEIIECTB K
pasnokeHnio. B OCHOBY 3THMX yKa3aHWH TIOJIOKEH aHaJIN3 BBIMICYMOMSHYTHIX acClEKTOB, KaCarOIIUXCS
pasnoxeHuss B BOAHON cpeie. Ha ocHOBe STHX yka3zaHWM MNpeayokeHa IMOAPOOHAsS cXeMma NPUHITHS
pelleHni, mpeAHa3HaYeHHAs [UIsl KCIIOJIb30BaHUS CYIIECTBYIONIUMX JaHHBIX O Pa3lIOKEHUH B IIEIIAX
kimaccudukaruu. Hacrosiee pyKoBOJACTBO OXBATHIBAET CICAYIONINE BHIIBI TAHHBIX O Pa3joKEHUHU: JaHHBIC
0 HEIMOCPEJCTBEHHON OMopasnaracMoCTH; JaHHBIC O MOJCIUPOBAHUN M3MEHEHHS BEIIECTBA B BOJIE, BOIHBIX
oTI0KeHUAX U nouse; gaHabsie 00 oTHomeHnr KITKs/XIIK; 1 MeToabl, TO3BOISIOIIME OLIEHUTh CIIOCOOHOCTh
K OBICTPOMY Pa3JIOKEHHUIO B BOJHOH cpeme. B Hell Takke paccMaTpuBarOTCS CIOCOOHOCTH K aHA’POOHOMY
Pa30XKEHHUIO; BHYTPEHHSS CIHOCOOHOCTh K OMOPA3JIOKEHHUIO, JaHHBIC 00 HCIBITAHUSX CTAHIMA OYMCTKH
CTOYHBIX BOJI, IPOBEJCHHBIX METOJOM MOJCIUPOBAHUS; JaHHBIC 0 OMOTHYECKUX MPEBPAINCHUSNX, TAKHX KaK
ruaponn3 u (GoToNM3; mporecc yOaNeHWs, TaKoW Kak HCIapeHHe; W HaKOHEll, NaHHbIE, MOJYYeHHBIE B
pe3yabTaTe MOJIeBRIX HAOMIOMEHNH 1 MOHUTOPHUHTOBBIX HCCIICI0BAHUH.

A9.4.1.2 B rmaBe 4.1 pa3nokeHue ompenenseTcs Kak pacraj] OpraHuvecKHX MOJIeKyll Ha Ooiee
MEJIKHE MOJIEKYJIbl ¥, B KOHEUHOM CUeTe, Ha JIByOKUCh YIJIEPOAa, BOAY U CONU. B ciydae HeopraHMuecKux
COEIMHCHHUI ¥ METAJUIOB KOHLEMIINS CIIOCOOHOCTH K Pa3iiOKEHHUIO, B TOM BUJIE, B KAKOM OHA IPUMEHSETCS K
OpPraHWYECKHUM COEIMHEHUSM, €CIM W HMMeeT 3HadeHHe, TO BechbMa HE3HauuTenabHOoe. JleHCTBUTENBHO,
BEIIECTBO MOXKET TPaHC(OPMHUPOBATHCS IO AEHCTBHEM OOBIYHBIX IIPOLIECCOB B OKPYJKAaIOLIEH cpene, B
pe3yibTaTe 4Yero BO3pacTaeT WM YMEHbIIAeTCs OMOaKKyMYyITUPOBaHWE TOKCHYHBIX BHIOB. [losToMy B
HAcCTOALIEM pa3fesie paccMaTpUBAIOTCS TOJIBKO OpraHWYecKHe BEIIeCTBAa U METaNIOOpraHUYecKue
coenvHeHus. PacmpeneneHue BemlecTBa M3 BOJHOM cpelsl B JAPYIHME 30HBI OKpY)KaIOLIEH Cpenbl
paccMaTtpuBaeTcs B pazaene A9.7.

A9.4.1.3 JlaHHBIE O CBOWCTBaxX pa3lOXKEHHS BEIIECTBA MOTYT OBITh TOIY4YEHBI B pe3ylbTaTe
CTaHAAPTHBIX HCHBITAHUM WM IPYI'MX BHUIOB HAOJIONEHUH WIM MOTIYT OBITH OIpEAETIECHbl Ha OCHOBE
CTPYKTYphl MoOJieKys. WHTeprmperanus TakuxX IaHHBIX O Pa3IOKEHHH B LENAX KIacCU(PHUKAIUU YacTo
TpeOyeT mnoApoOHON OLIEHKHW [aHHBIX, IONYYEHHBIX B pe3yJbTare HCObITaHusA. B HacTosmed riiaBe
COZEp)KaTCsl METOAMYECKHE YKa3aHUsl Ha 3TOT CYeT, M AONOJHUTENbHAas MH(pOpMaIMs NMpUBEACHA B IBYX
NOOABIEHUAX K HACTOSIIEMY MPHIOKEHHIO, B KOTOPHIX OIMCBHIBAIOTCA HMMEIOIAsACS METOI0JIOTHS
(momonmHenue A9.1) u GaxTOpbI, BIMAIOLINE HA PAa3JIOKEHUE B BOAHBIX cpenax (nonoinenue A9.11).

A9.4.2 Humepnpemayusa 0annvix 0 cnocooOROCmU K PA310HCEHUIO
A9.4.2.1 Crnocobrocms Kk 66ICIPOMY PA3NONCEHUIO

Knaccudukanuss omacHocTell BewlecTB JJsl BOJHOW CpeAbl OOBIYHO OCHOBaHa Ha
CYIIECTBYIONUX JIaHHBIX, KAacCalONIMXCS OCOOCHHOCTEH WX IOBEJACHHUS B OKpYXkKaromien cpexe. Penko
MONYYal0T JAHHBIC HWCIBITAHWN JIMIIb C [ENbI0 oO0NerdyeHus: kinaccuduranuu. Yacto B pacmopsKeHUU
UMeeTcsl UIMPOKOe pa3HooOpa3ue pe3ysbTaTOB HUCHBITAHWH, KOTOpPBIE HEOOS3aTeNbHO OTBEYAIOT
HEMOCPEJICTBEHHO KpuTepusMm Kiaccuukamuu. [lo3ToMy HEOOXOAMMBI PEKOMEHIANMUA B OTHOIICHUU
WHTEPIPETAINH CYIIECTBYIONINX PE3yIbTATOB UCTIBITAHUI B CBA3U C KiaccU(UKAIMEH BUIOB OMACHOCTH IS
BOJHOW cpenpl. Ha OCHOBE COTNIacOBaHHBIX KPUTEPHEB HUXKE H3IIATalOTCSl METOIUYECKUe YyKa3aHws,
Kacalolrecsi TpeX BUIOB JAaHHBIX, OXBAaThIBAEMBIX BbhIpaKCHHEM "OBICTpOE pasiiockeHue" B BOIHOH cpele
(cm. A9.1.8, A9.1.9, A9.1.2.3.1-A9.2.3.4 u onpeneneHus, coaepxaniuecs B rinase 4.1, mynkr 4.1.2.11.3).

A9.42.2 Cnocobrocmb K 1€2KOMY OUOPA3TIONCEHUIO
A9.42.2.1 OmnpeneneHne CIIOCOOHOCTH K JIETKOMY OHOPA3NIOKEHUIO COIEPKHUTCS B PykoBomsmmx
npuaunax 301 O3CP (OECD, 1992). Bce oprannyeckne BemecTBa, KOTOPHIE pa3liaralOTCsS B CTEIICHU,

MPEBBIIIAIOIIEH TOPOrOBBIH YPOBEHb, YCTAHOBIICHHBIN B cTaHAapTHOM HcnbiTannu ODCP Ha crmocoOHOCTh K
JIETKOMY OHMOPa3IOKEHHUIO WIIM B KAKOM-JTHOO aHAJOTHYHOM HCITBITAHUH, TOJDKHBI CYMTATHCS CIOCOOHBIMH K
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JIETKOMY OHMOpaslOKCHHIO W, CIIEOBATEIbHO, TAaKKe CIIOCOOHBIMH K OBICTpOMY Pa3jioKEHHIO.
B MHOrOYMCNEHHBIX JAHHBIX HWCIBITAHUM, B3STHIX M3 CIPAaBOYHOM HAy4YHOM JUTEpATyphbl, OAHAKO, HE
YKa3bIBAIOTCS BCE YCJOBHUS, KOTOPBIE HEOOXOAMMO OIEHWTH, YTOOBI JOKa3aTh, OTBEYAET JIA HCIIBITAHWC
TpeOOBaHUSAM, TTPEIBABISIEMBIM K UCTIBITAHHIO CIIOCOOHOCTH K JIeTKOMY Omopasnoxenuto. [loaromy, npexnme
YEeM MCII0JIb30BaTh 3TU JAaHHBIC B IEJIAX KIaCCU(PUKAIIUHU, TPEOYEeTCS SKCIIEPTHAS OLICHKA UX JIOCTOBEPHOCTH.
[Ipexxae yeM nenaTh 3aKIOYEHHE O CHOCOOHOCTH HCIBITYEMOTO BEHIECTBA K JISTKOMY OHOpPa3JIoKEHUIO,
HE00XOMMO PacCMOTPETh, IO MEHBIIIEH Mepe, CIeNyIoIIne TapaMeTphI.

A9.4222 KoHneHTpaIms ucnsITyeMoro BEmecTBa

B wucneitanmsix OOCP Ha cmocoOHOCT, K JIETKOMY OHOPA3I0KEHHUIO HCIOIB3YIOTCS
OTHOCHTEJIBHO BBICOKHME KOHIICHTpAIMU UCIBITyeMoro Beriectsa (2—100 mr/i). MHorue BeriecTsa B CTOJb
BBICOKMX KOHIIEHTPAIUSX MOTYT, OJHAKO, OBITh TOKCHUYHBIMU W I HMHOKYJISTOB, BBI3bIBas Ciaboe
pasioxeHne BO BpeMs HCIIBITAHWH, XOTSA Te )K€ caMble BEIeCTBa MOTYT OBICTPO pas3iaraThcs MpH OoJjee
CITa0BIX HETOKCHYHBIX KOHIEHTpAIWsIX. TOKCHYHOCTh HMCHBITYEMOTO BEIIECTBA MOXET OBITh JOKa3aHa C
MTOMOIIIBIO MCTIBITAHUS TOKCHYHOCTH Ha MHKpPOOpTraHu3Max (Kak, Harmpumep, PykoBomsmiie npunmmib 209
OOCP "AKTHBHBIN Wi, HCHBITAHWE HWHTHOWpOBaHUs npixaHus'", ucmeitaHus [SO 9509 — topmokeHue
autpudukanmuer wm [SO 11348 — momaBiieHne OakTepHambHOM JTIOMUHECIIEHIMH). Ecimm cymecTByeT
BEPOSATHOCTh TOTO, YTO OTCYTCTBUE Y BEIIECTBA CIIOCOOHOCTH K JIETKOMY Pa3JIOKEHHIO BbI3BaHO d(hdekTom
WHTHOUPOBAHUS, TO HEOOXOIMMO UCIIOIb30BATh, €CIIM OHH UMCIOTCS B HAJTMYWU, PE3yJIbTAThl UCIIBITAHUS, B
KOTOPOM TIPUMEHSITUCh Ooyiee cia0ble W HETOKCHYHBIE KOHIIGHTpAIlMH HCIBITYeMOTro BemiecTBa. Torma
MOXKHO YCTAHOBUTb, B 3aBHCHMOCTH OT Ka)XIOTO KOHKPETHOTO Ciydasi, B3aMMOCBS3b MEXKAY JSTHMHU
pe3yJibTaTaMi ¥ KPUTCPUSMU KIACCHU(PHUKAIUY, KACAIOIIMMUCA OBICTPOTO Pa3JIOKEHHS, XOTS OOBIYHO
MIPENMOYNUTAIOT HCIIONE30BaTh PE3yJbTAaThl WCIBITAHUA Ha pas3ioKeHHE B TIOBEPXHOCTHBIX BOJAX, C
WCTMIONIb30BAaHMEM DJKOJOTHYECKH PEaTMCTHIHOW MHKPOOHOW Omomacchl M HHU3KHX, a 3HA4UT TaKke
PEaTMCTUYHBIX C TOUYKH 3PEHHUSI OKPYKAIOLICH Cpe/ibl, KOHIIEHTPAIUH HCITBITYEMOTO BEIIECTBA.

A9.4223 BpemMenHoit maTepBaI

CornacoBannsle kputepuu (cM. 4.1.2.11.3) mpenycmarpuBaioT — I BCEX HCIBITAHUN Ha
CIIOCOOHOCTB K JIETKOMY OMOpa3iIOXKeHHI0 — TpeOOBaHUE, B COOTBETCTBUU C KOTOPHIM ITOPOTOBBI YPOBEHb
JOJDKeH OBITh JOCTUTHYT B TedeHue 10 cyTok. DTo TpebOoBaHHME HE COOTBETCTBYET PyKoBoasiemy
npuHuuiy 301 O9CP, ycranasnuBatomeMmy 10-cyTouHblil BpeMeHHOI nHTepBan 11t ucneltanuii OOCP Ha
CIIOCOOHOCTH K JIETKOMY OHOpa3iiokeHuto, HO He K ucnbitanusiM MITI 1 (PykoBomsimuit mpuanmn 301 C
O3CP). B cmydae ucneitanuss B 3akpbiToM (urakone (PykoBomsmuit mpuanun 301D O3CP) Bmecto
10-cyTOYHOTO MOXXHO HCIOJNB30BaTh 14-CyTOUHBI BpEMEHHONW WHTEpBal, €CIM H3MEpEeHUs He
npousBoAMINCh Mo ucteueHnn 10 cytok. Kpome Toro, 4acto mmeroTcsi JNUIIb OrpaHUYEHHBIE CBEICHUS,
Kacarolluecss KOHTPOJIbHBIX 3HAYEHUH HCIBITAHUI Ha CIIOCOOHOCTh K OMOpasnoxeHuto. Tak, Ha MIPAaKTUKE,
ecii He uMeeTcst nHpopmanuu o 10-cyTOYHOM BpEMEHHOM UHTEpBaJIe, JJIsl OLCHKH CIIOCOOHOCTH K JIETKOMY
OMOpa3IOKEHUIO MOXKHO  HCIIOJIB30BaTh  HEMOCPEACTBEHHO IPOLECHTHOE 3HAYCHHUE  Pa3JIOKEHUs,
JOCTUTHYTOrO rmociie 28 cyTok. Takoi moxxox mpuemiieM, OIHAKO, JIMIIb B OTHOIIEHHH CYLIECTBYIOLIHX
PE3yJIbTAaTOB HCIBITAHUM, a TAKKE Pe3yJIbTaTOB MCIBITAHWH, B KOTOPBIX HE IPUMEHsETCS TpeOOBaHHE O
10-cyTOYHOM BpEMEHHOM MHTEpPBAJIE.

B Tex ciyuasx, Korza HMEIOTCA JOCTAaTOYHBIE OCHOBaHMSA, YCJIOBHE IIPUMEHCHHS
10-I[HCBHOFO nepuoia MOKET OBITH CHSTO JJI1 CJIOKHBIX, MHOI'OKOMIIOHCHTHBIX BC€IICCTB MW MOXCT
NIPUMEHATECS BPEMEHHOM HHTepBal B pasMepe 28 nHed. (CoCTaBIAIONIME TaKUX BEIIECTB MOTYT MMETh
Pa3INYHYI0 NPOTSHKEHHOCTh METa00JMYECKON LENOYKH, CTEIeHb W/WIM MECTO PacHpOCTpaHEeHUs Iu00 HX
CTEpPEON30MEPHI IaXke B CBOCH Hanboliee YUCTON KoMMepUeckoil ¢opme. VcrmbiTaHne KaKI0TO OTAEIHHOTO
KOMIIOHEHTa MOXET OBITh JOPOTOCTOSIIMM W MPaKTUYECKH HEHY)XHbIM. Eciu mpoBoauTCs mpoBepka
CJIO’KHOT'0, MHOTOKOMIIOHEHTHOT'O BEILECTBA U HPEAIIONAraeTcs, 4To Mo3TamHoe OMOpas3IokKEeHUE OTACIbHBIX
CTPYKTYp MMEET MECTO, TO B 3TOM Ciy4dae U1 TOJKOBAaHMS PE3YJIbTATOB TAKOIO HCIBITAHUS HE CIEoyeT
npuMeHaTh 10-1HeBHBIN nepuoa. Bmecte ¢ Tem AOKHA IPOBOIUTHCS OLIEHKA KaXKAOTO OTJIENBHOTO CiTydast
IUIL BBUSICHEHHUSI TOTO, JacT JM HCIbITaHHE Ha OHOpa3ioKeHHE LEeHHYI0 HH(OpMalHi0 B OTHOLICHUU
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OMOpa3IOKEHNS BEIIECTBA KaK TAKOBOTO (T.€. B OTHOIIEHHH OMOPA3JIOKEHHUS BCEX €T0 COCTABIISIOIINX ) HITH
JKe MOTpeOyeTcss M3ydeHUEe CTEICHU Pa3IOKEHHUS TIIATEIBHO OTOOPAHHBIX OTACIBHBIX KOMIIOHECHTOB
CJIO)KHOTO, MHOTOKOMITOHEHTHOTO BEII[ECTBA.

A9.423 BIIKs/XTIK

Nndopmamus o OmoxmMudeckodd mnoTrpeOHOcTH B kuciopoge 3a 1Atk cyTtok (BIIKs)
UCTIONB3YeTCs B IEIAX KJIACCH(PHUKAINHN JINIIG B TOM CIIydae, €CIIM He HMEETCsl IPYyTHX M3MEPEHHBIX TaHHBIX
0 CITIOCOOHOCTH K pa3niokeHuto. Tak, MpenodYTeHre OTAASTCs JaHHBIM UCTIBITAHUI CIIOCOOHOCTH K JIETKOMY
OMOpPa3I0KEHHUIO U TaHHBIM MOJICITMPOBAHMS CIIOCOOHOCTH K Pa3lIOKEHUIO B BOAHOH cpene. Ompernernenue
BIIKS sBisieTcss TpaauIlMOHHBIM HCHBITAHUEM OMOPa3IOKEeHUS, KOTOPOE B HACTOSIIEE BPEMs 3aMEHSICTCS
UCTIBITAHUSIMH CIIOCOOHOCTH K JIETKOMY OnopasznoxkeHuro. [loaToMy B Hacrosiiee BpeMs 3TO HCIBITAHUE HE
JOJDKHO TIPOBOIMTBCSA JAJISl OLIEHKH CIIOCOOHOCTH BEIIECTB K JIETKOMY OmopaszinokeHHro. OmHaKO MOTYT
UCTIONIb30BaThCs 00JIee paHHUE PE3yNIbTAThl UCIIBITAHUH, €CIIH HE HMEETCSI JPYTHX JTaHHBIX O CIOCOOHOCTH K
pasnoxeHuo. [ BemiecTB, XWMHYECKas CTPYKTypa KOTOPBIX H3BECTHA, MOXKET OBITH paccUMTaHa
teopernueckasi mnorpeOHocTs B kuciopoge (TIIK), m 3To 3HaueHHe crexyeT HCHOJIb30BATH BMECTO
XUMHUYECKOU motpedHocTH B kuciopoje (XIIK).

A9.42.4 Jlpyeue ybeoumenvhvle HayuHbvle 00KA3AMENbCMBA

A9.4.2.4.1 BricTpoe paznokeHre B BOMHOH cpeie MOKET OBITh JI0Ka3aHO C IMTOMOIIBIO JPYTHX JTaHHBIX,
HE SIBJSIFOIIUXCS TAHHBIMH, YIIOMSIHYTBIMA B TnaBe 4.1, myHkT 4.1.2.11.3, a) u b). Takumu JaHHBIMH MOTYT
OBITH NaHHbIE O OMOTHYECKOM W/WIM HEOMOTHYECKOM paspylieHHH. J[aHHBIE O MEPBUYHOM Pa3I0KEHUH
MOTYT HCIOJb30BaThCS JIMIIb B TOM CIIydae, €CJIM JOKa3aHO, YTO HPOLYKTHI PA3JIOXKEHHUS HE MOTYT
KJaccu(UIMPOBaThCA B KAUECTBE OINACHBIX Ul BOJHOHM Cpelibl, T.€. B TOM ClIydyae, €ClIM OHM HE OTBEYaOT
KPHUTEPUSM KJIACCH(PUKAITIH.

A9.42.4.2 B cootBerctBum ¢ xkputepuem C, comepkammumcs B TyHkTe 4.1.2.11.3 ¢) rtmaBm4.1,
BEIIIECTBO JOJDKHO pa3jiaraThCs B BOJMHOHM cpefe A0 ypoBHS > 70% B Teuenue 28 cytok. Mcxonms u3
KUHETUKUA TEPBOro MOpsAKa, YTO JAOIMYCTUMO JUIs CIa0bIX KOHIIEHTpAlMi BelIeCcTBa, HAOIIONAaeMBIX B
OOJIBIIMHCTBE BOAHBIX CpPEl, CKOPOCTb pas3jIoKeHHs B 28-CyTOYHOM BPEMEHHOM HHTEpBaje Oyner
OTHOCHUTEJIbHO TOCTOSIHHON. TakuMm o0pa3om, TpeOoBaHMs, Kacaroluecs pa3ioKeHHsl, OyIyT BBHIIOJIHEHEI,
ecIM KOHCTaHTa CpeJHell CKOPOCTH pasjoxkeHus Oyjaer cocTaisats k > — (In 0,3 — In 1)/28 = 0,043 cyr. .
DTO COOTBETCTBYET NEepHOy onypacnana t;, < In 2/0,043 = 16 cyr.

A9.4243 Kpome Toro, mockoyibKy IMpoOLECcCH Pa3ioKeHHs 3aBUCIT OT TeMIepaTyphl, ITOT IapaMeTp
TaKKe JOJDKCH NPHHUMATBCS B pacdeT NPH OLCHKE Pa3JIOKEHUs B OKpYyXkaromei cpexe. s 9Toi omeHKH
CIelyeT TIIOJIb30BaThCS JAHHBIMH HCCIICIOBAHMH, IMPOBENCHHBIX HPH PEATUCTHYHBIX C TOYKH 3PEHUS
OKpy’Karolel cpeabl Temreparypax. Eciu HeoOX0AMMO CpaBHUTH JaHHBIC HCCIICIOBAHUMN, MPOBEICHHBIX
[pU JPYTUX TeMIIEpaTypax, MO>KHO MCIOJIb30BaTh TPaIuMOHHBIH moaxoa Q10, B COOTBETCTBUU C KOTOPBIM
CKOPOCTB Pa3iIoKEHHs ACIUTCS TIOT0JIaM IPH yMEHbIIeHNH Temnepatypbl Ha 10°C.

A9.4244 YroObl onpenenuTh, OTBEYAIOT JIU JaHHBIE 3TOMY KPUTEPHIO, TpeOyeTcs IKCIIepTHas OLleHKa
KaXZI0T0 OTAEIBHOTO citydas. TeM He MEHee HMXKe MPUBOIATCS MOJIE3HbIE AJISI HHTEPHPETALUHN PAa3IUIHbIX
BUJIOB JAHHBIX PEKOMEHALUHU, KOTOPBIE MOXHO HCIIOJIB30BaTh JUIS IIOATBEPKAEHHSI OBICTPOTO Pas3IoKEHUS
B BOJHOM cpene. Kak mpaBuiio, HEMOCPEACTBEHHO MPUMEHHUMBIMU CUMTAIOTCS JIUIIb JaHHbBIE HCIBITAaHUH
OuopasnokeHUs: B BOAHOM cpene, IMpOBEAECHHBIE METOAOM MojenupoBaHus. OIHAKO HYXKHO TakxKe
YUUTHIBaTh JAHHBIC HCIBITAHWIN, MPOBEICHHBIX METOJOM MOJAEIMPOBAHMSA, B OTHOILIECHUH APYIMX 30H
OKpY>Karolllel cpejbl, XOTs CleyeT OTMETUTh, YTO, KaK MPaBWIO, STH JaHHBIE TPEOYIOT, Mpexae 4YeM HX
HCIIOJB30BaTh, 60Jice HAYYHOH OLICHKH.
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A9.42.4.5 HcrmbITanuss METOIOM MOJSITHMPOBAHUS BOAHON CPEIIbI

HcnplTanuss MeTOOOM MOJENMPOBAaHUS BOAHOM Cpeabl SBIAIOTCS  J1aOOPaTOPHBIMU
HCIBITAaHUAMH, B XOAE KOTOPBIX MOJEIHPYIOTCS YCJIOBHS OKpYXaroIleld Ccpelpl M HCIOJIB3YIOTCS
KyJNbTYpHBIC CpeAbl, B3pallCHHBIE W3 NPUPOAHBIX 0Opa3moB. Pe3ynbTaThl HCHOBITAHUH METOJOM
MOJICIMPOBAHUSl BOIHOW CpEAbl MOTYT HCIIOJIB30BATHCS HEMOCPEICTBEHHO UL Leied KiaccupHuKaluy,
KOI'Zla 9TH MCIBITAHNSA MOAEIUPYIOT PEATNCTUYHBIE YCIOBHS OKPYIKAIOIIEH Cpebl B MOBEPXHOCTHBIX BOJAX,
a UMEHHO:

a)  KOHLEHTpAIMIO BEIeCTBA, KOTOpas peaJuCTHYHA A oOIieil okpyskaromiel cpesl
(vacTo mpu HU3KOM 3HAUEHHUH MKI/T);

b)  HMHOKYJAT, B3STBHIH M3 COOTBETCTBYIOIECH BOJHOM CpPEIIBI;
c) PeaNTHCTHYHYIO KOHIEHTPALMIO Ky TbTypHoit cpeast (10° — 10° kinetox/mi);
d) peamuctrunyto Temneparypy (Hanpumep, 5°C —25°C); u

€)  ompe/eieHHe KOHEYHOTO Pa3liokKeHUs (T.e. ONpeIeSeHUEe CKOPOCTH MUHEPaIH3alliu
W OTACIBHBIX CKOPOCTEH PasioKeHHs TS MPoIiecca ONOPa3IoKEHHs B IIEJIOM).

BemectBa, KOTOpbIE B 3TUX YCIOBHSIX pa3iararorcs, o MeHblield mepe, Ha 70% B TeueHue
28 CcyTOK, T.e. IpH MIeproIe Torypaciana < 16 CyTOK, CHUTAIOTCS CITOCOOHBIME K OBICTPOMY Pa3lIOKCHHIO.

A9.42.4.6 IToneBbie HAOMIOAECHUS

Hap;lz[y C Ha60paT0pHI)IMI/I HUCIBITAHUAMU ME€TOJaMU MOACITIUPOBAHUA CYHICCTBYIOT I10JICBBIC
HaOJIIOJICHNSI WJIM ME30KOCMHYECKHE DKCIICPHUMEHThI. B paMKax 3THUX HCCICIOBaHHA MOTYT H3y4aThCs
Oynymiee XMMHAYECKOW TPOAYKINU W/HIN €€ BO3JCHCTBHE B OKPYKAMOIIUX Cpeaax WA IKOJOTHIECKHX
Humax. JlanHeie 0 OyaymeM OpOIyKIHH, MOJYYCHHBIE B PE3yJIbTaTe 3TOTO THIA YKCIIEPUMEHTOB, MOTYT
WCIIONb30BAThC IS OLIGHKH CHOCOOHOCTH 3TOTO MPOJYKTa K OBICTpOMY pasiiokeHuto. OIHAKO TaKyro
OIICHKY 4YacTO OBIBae€T TPYJHO OCYIIECTBHTBH, TaK KaKk OHa TpeOyeT JO0Ka3aTelbCTBa TOTO, YTO MPOU3OILIO
KOHEYHOE pa3lokeHrne. Takoe M0Ka3aTelbCTBO MOXKET OBITh JOKYMEHTAJIbHO MOATBEPIKIECHO C ITOMOIIBIO
OTYETOB O PABHOBECHHM MAaTEpPHAJIOB, B KOTOPHIX IIOKa3aHO, YTO HEe OOpa30BaHO HepasIaraeMbIx
IIPOMEXKYTOYHBIX XUMHUYECKUX MPOAYKTOB U B KOTOPHIX YUTECHBI ()PAKIINH, YJAIIEHHBIE 3 BOJHONH CHCTEMBI
IO/ IEHCTBHEM APYTUX MPOIECCOB, TAKUX KaK COPOIUS OTIOKEHUSIMH WA WCIIAPEHHE C TOBEPXHOCTH
BOJIHOM CPEIBL.

A9.4.2.4.7 JlaHHBIE MOHUTOPHHTA

JlaHHBIE MOHUTOPHHTA MOTYT TIOATBEPXAATh YIallEHHE 3arps3HSIONINX BEIIECTB U3 BOJIHOM
cpenbl. Takwe maHHBIC, OJHAKO, OYCHHb TPYIHO HCITOJB30BaTh B IEIX Kiaccudukaruu. [IpeaBapurensHo
HEO0XO0JMMO OTBETUTH Ha CJICIYIOIINE BOIIPOCHL:

a)  Smisiercs nM ynaneHuE pe3ysIbTaTOM PA3JIOKEHUS WU K€ APYTUX MPOIECCOB, TAKMX
Kak pa30aBJeHUE WM paclpeelicHue MEXIy pPa3UdHbIMU 30HaMH (copOrus,
rcrapenue)?

b)  Hckmowaercs nu o0pa3oBaHHWE HEpasjaracMbIX IPOMEKYTOUHBIX XUMHUUYECKUX
MPOAYKTOB?

OTH AaHHBIE MOTYT PacCMaTpPUBATHCS Ha MPEAMET UCIOJIB30BaHUS B LETSIX Kiaccu(UKauH
JIMIIB B TOM CIIy4ae, €CIIM MOXHO J0Ka3aTb, YTO yAAJICHHUE, KaK PE3yJIbTAT KOHEYHOTO Pa3IOKEHMSI, OTBEUAET
KPUTEpHSM CIHOCOOHOCTH K OBICTpOMY pasioxeHH0. OOBIYHO JaHHbIE MOHUTOPHUHTA JOJDKHBI
HCIIOJIb30BaThCS JIUIIb B KaYECTBE JONOJHUTEIHHOIO MOJATBEPKIACHNUS YCTONYMBOCTH B BOJHOW Cpelie WIN
OBICTPOro Pa3IOKEHUS.
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A9.42.4.8 HcnbrTanus xapakTepHO# CITOCOOHOCTH K OMOPa3I0KEHUTO

BemectBa, koTopble pasiararorcs Oosnee dyem Ha 70% B XO[€ HMCHBITAHUN HPUPOAHON
cnocobHoctr kK Ouopaznoxennto (PyxoBomsmmii mpuammn 302 ODCP), crmocoOHBI K KOHEYHOMY
ouopaznoxenuro. OnHAKO, YYHUTBHIBAS ONTHMAIIbHBIC YCIOBHS JTHUX HCIBITAHWN, HENb3S MpEAIoiaraTh
OBICTPOI OMOPAa3NIOTaeMOCTH BEIIECTB, KOTOPHIM CBONCTBEHHO OHOPA3JIOKECHUE B OKPYXKAIOIICH cpeje.
OnrtuManbHble yCIOBHS UCTIBITAHUI MIPUPOTHOM CIIOCOOHOCTH K OMOPA3II0KEHHUIO CTUMYIIUPYIOT aIalTaIHIo
MHKpPOOPTaHU3MOB, TEM CaMbIM IOBBIIIAsl CIIOCOOHOCTh K OHMOPA3JIOKEHUIO 110 CPABHEHUIO C IMPHPOIHBIMH
cpenamu. [lodToMy TMO3MTUBHBIE PE3YNbTaThl, KaKk NpPaBWIO, HE CJIEAYeT HWHTEPIPETUPOBATh Kak
TIOJTBEPK/ICHHE CIOCOOHOCTH K GBICTPOMY Pa3lIOKEHHIO B OKPYKAIOIIeH cpese’.

A9.4249 WcnbrTanuss METOIOM MOJICTUPOBAHUS CTAHITUI OYUCTKUA CTOYHBIX BOJ

Pe3ynbTaThl HCHBITAHUA METOJOM MOJCITUPOBAHMS YCIOBHMA, CYIIECTBYIOIINX HA CTAHIMH
OYHCTKHM CTOYHBIX Boja (Hampumep, PykoBomsmmuii npuanun 303 ODCP), He MOTyT HCHOIL30BATHCS IS
OIICHKH Pa3JIOKEHUs B BOAHOU cpene. OCHOBHBIMU NPUYMHAMHU JJISl 3TOTO SIBJISETCS TO, YTO MUKpPOOHAs
Oromacca CTaHIUN OYMCTKH CTOYHBIX BOJ[ CYIIECTBEHHO OTIMYAETCS OT OMOMAcChl B OKpYIKarlolei cpene,
COCTaB CyOCTpaTOB BO MHOTOM JIpYTOi, a TPUCYTCTBHE B CTOYHBIX BOJaX OPraHUYECKUX BEIICCTB,
IOJIBEPIKEHHBIX OBICTPON MUHEpAIU3AIMK, 00JIeryaeT pa3jioKeHHEe UCITBITYEMOI'0 BEIIECTBA C TIOMOIIBIO KO-
MeTaboJIM3Ma.

A9.4.2.410  JlaHHBIE O Pa3I0KEHUH B TIOUBE U OTIIOKCHISIX

YcTaHoOBI€HO, dYro M MHOTHX HeabcopOHMpyrommux (HeTUMO(MWIBHBIX) BEIIECTB
oTMedaroTcst OoJiee WM MeHee OJIMHAKOBBIE CKOPOCTH Pa3jioKeHHUs B TIOYBE U MOBEPXHOCTHBIX BoJax. M3-3a
YaCTMYHOW MMMOOWJIM3AINK, BBI3BAHHOM cOpOLMel, JUIOQUILHBIC BEIIECTBA OOBIYHO pa3ararTcs
MeJUIeHHEee B TT0YBE, YeM B Boje. TakuMm 00pa3om, eclii B pe3yibTare MOJACIUPOBAHHS YCTAaHOBICHO, YTO
JAHHOE BEIIECTBO OBICTPO pa3yaraercs B IIOYBE, TO CYIIECTBYET OOJbIIas BEPOATHOCTH TOTO, YTO OHO OymeT
OBICTPO pasnaratbcss U B BOAHOM cpene. [losToMy mpenmnonaraercsi, 4To ObICTpOe pa3ioKeHHe B MOYBE,
YCTAHOBJIEHHOE HKCIEPUMEHTAJIBHBIM ITyTEM, SBJISAETCS JOCTATOYHBIM JOKYMEHTAIBHBIM MOATBEP)KICHUEM
OBICTPOTO Pa3JIOKEHUS B TIOBEPXHOCTHBIX BOAAX, OHAKO IPH YCIOBHH, YTO:

a) MOYBCHHBIC MHKPOOPTaHU3MBl HE TMOJBEPIIUCh HUKAKOMY HPEIBAPUTEIHHOMY
BO3JIEMCTBHIO (TIPEBAPUTENBHON ajanTannn);

b) HCIIBITBIBACTCS PEANMCTHYHASA C TOYKHU 3PEHUS OKPYIKAIOIIEH Cpeabl KOHLEHTpalus
BEIIECTBA; U

2 .
B ceazu ¢ unmepnpemayueii oanubix o pasnodcenuu, omeeuaowum coauacosannvim kpumepusm OICP ona

Kaacca xpouudeckotl onachocmu 4, nocmosnnas pabouas epynna EC paccmampusaem 803moicHOCMb UCRONIb308AHUSA
HEeKOMOpbIX MUN08 OAHHbIX, NOJYYEHHBIX 8 Pe3yabmanme UCHLIMAHUL NPUPOOHOU CHOCOOHOCIU K OUOPA3N0ICEHUIO, 6
OYeHKe Kanic0020 OMOENIbHO20 CIYHAsl 8 KAYecmee OCHO8bl Oisl HeKIACCUPUKayuu ewecms, 8 Opyeux OMmHOUWEHUX
OMBEUAIOWUX IMOMY KPUMEPUIO KILACCUDUKAYULL.

Coomeememayrouwumu  UCHBIMAHUAMU IPUPOOHOU CROCOOHOCMU K OUOPAZNIONCEHUIO SAGISIOMCS UCNbIMAHUSL
Zahn Wellens (OECD TG 302 B) u ucnoimanuss MITI II (OECD TG 302 C). B smom omuowenuu ycmaHosieHsl
cnedyiowue yCio8us UCNOAb308aAHUSL:

a) npu OAHHOM Memooe He OOINHCHbL UCNONb308AMbC MUKPOOP2AHUZMbL, NPEOSAPUMENLHO NOOBEPIHCEHHbIE
8030ellcmsuio (npedsapumenbHo a0anmuposanHvie);

b) 8 KA#COOM UCNBIMAHUU OONINCHO NPUMEHAMbC 02PAHUYEHHOe 8peMs adanmayuu, KOHeuHoU cmaouetll
uUCnbImanus 00IHCHA ObIMb TUULbL MUHEPATUZAYUS, d NOPO2OBbIU YPOBEHb U 8peMs, HeobXxooumoe Ol e20
docmudicerust, 00HCHBL OblMb, COOMBEMCIMBEHHO, CAeOVIOWUMU.

i) nopoeosvlii yposetv ucnoimanus MITI 11 > 60% 3a 14 cymox;
ii) nopoeogulii ypogerv ucnvimanus Zahn Wellens > 70% 3a 7 cymox.
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c) BEIIIECTBO OKOHYATEIHLHO pa3iaraercs 3a 28 CyTOK, T.€. MEpHOJa paclaga COCTaBISIET
< 16 CyTOK, UTO COOTBETCTBYET CKOPOCTH pasioskenns > 0,043 cyt. .

Dta Ke apryMeHTalys CUUTACTCS ICHCTBHUTEIBHOM ISl JaHHBIX, KACAIOIIUXCS pacraja
BEIIIECTB B OTJIOKEHUSIX B a3pOOHOM cpee.

A9.4.2.4.11 JlanHbBIE 00 aHAPPOOHOM pa3IOKEHUN

I[aHHI)IC, Kacarouiueca aHa3p06HOFO Pa3I0KCHUA, HC MOTYT MCHOJB30BATLCA IJIA MMPUHATUA
peIIeHus] O TOM, CIIEAyeT JI CUNUTATh JAaHHOE BEIIECTBO OBICTPOPA3IIATAIOIIMMCS, TaK KaKk BOIHAS cpeaa
cuuTaecTcs OOBIYHO a’dpOOHOW 30HOHM, HACENEHHON BOMHBIMH OpPTaHM3MaMH, B YaCTHOCTH OpraHU3MaMH,
HCIIOJIb3YEMBIMU JJI KJIaCCI/I(I)I/IKaHI/II/I BUJIOB OIIACHOCTH IJIA BOI[HOﬁ CpCabl.

A9.4.2.4.12 lMunponus

Jannble, kacaromuecsi runpoiusa (Hanpumep, PykoBopsimuii npuHmmn ucnbiTanuii 111
OBCP), MOryT mpuHHUMATBCA B pacdyeT B IENAX KIACCH(UKAIMK JIWIIb, B TOM Cly4yae, eclid Haubolee
JUTHTEILHBIN TIEPHOJT TTOJTypactana ty,, i3MepeHHbId pu pH B auamazone 4-9, cocrapiser MeHee 16 CyTOK.
OI[HaKO ruapojin3 HE ABJMACTCA KOHCYHBIM PA3JIOKCHHUEM U MOTYT O6pa3OBBIBaTbC$[ pasiIn4yHbIC
MIPOMEKYTOUHBIE MPOIYKTHl Pa3jOKEHUs, HEKOTOPHIE M3 KOTOPBIX MOTYT pasjaratbCsl JHUIIb MEJICHHO.
JlanHbIe, TIOTy4YeHHBIE B PE3yJbTaTe WCCIEJOBAHUS THUAPONN3a, MOTYT YUHUTHIBATHCS JIUIIH B TOM CiIydYae,
€CJIM yJacTcs yOeIUTENIbHO J0Ka3aTh, YTO OOpa30BaHHBIC MPOJIYKTHI THAPOJIU3a HE OTBEYAIOT KPUTCPHUSIM
OTHECEHMUSI K BEIIECTBAM, OMACHBIM JIJIsl BOAHON CPEJIbI.

Ecnmm BemecTBO OBICTpO THApOIM3yeTCS (HApuUMep, TpH t;, < HECKOJIBKO CYTOK), 3TOT
NPOLIECC SIBIISIETCS YacThIO OOINETO pa3lOoKEHHs, W3MEPEHHOTO IIyTeM HCIBITaHHH OHOPa3IOKECHUSI.
I'uaponu3 MOXKET MPEACTABISITh HAYABHYIO CTAHIO TPAHC(POPMAIHH B TIPOLIECCEe OHMOPA3TIOKEHHUS.

A9.4.2.4.13 DoTOXMMUYECKUN pacniaj

Nndopmammio o doroxumuueckom pacnage (Hampumep, OECD, 1997) tpymHO
WCTIONB30BaTh B LENsX Kiaccupukanuu. PeanbHas cTerneHb (OTOXMMHUYECKOTO pacmana B BOJHOH cpelie
3aBHCUT OT MECTHBIX YCJIOBUH (Hampumep, riryOMHa BOJBI, B3BELICHHBIC TBEPbIC YACTHIbI, MyTHOCTB), a
OIIACHOCTb, NPEACTaBIIsieMas MPOAYKTaAMU DPa3IOkKEHHUs, OOBIYHO HeW3BeCcTHa. BeposiTHO, JMIIb B pelKux
CIIy4asx MOKHO OyIeT pacrmojiarath JOCTaTOYHON WH(pOpMaIen s TIIATEIHHOW OICHKH, OCHOBAaHHOW Ha
(hOTOXMMHYECKOM pacrajie.

A9.4.2.4.14  OmnpenencHue CTETICHA Pa3I0KEHUS

A9.4.2.4.14.1 brw1 ycranosieH psg 3HadeHunit K3CA mist mporHo3upoBaHus NPUOTU3UTEIBHOTO Mepuoaa
Mojypacnaza Npu THAPOJIM3e, KOTOPBIA ClEeAyeT NPUHMMATh B pacueT JUIIb B Clydae OTCYTCTBUS
JKCHEPUMEHTANbHBIX JAaHHbIX. OOHAKO JaHHBIE O MEpUuoJe IMoJypachnaza MNpH T'HIPOJUTHIECKOM
Pa3NoKEHHH MOXKHO HCIIONB30BaTh B LENAX KIaCCU(QHUKALUKN JHLIb C OONBLION OCTOPOXKHOCTBIO, TaK Kak
THIPOJIN3 HE OTpakaeT KOHEYHOH pazmaraemocTH (cMm. "T'maponu3" B HactosimeM pasnene). Kpome Toro,
K3CA, pa3paboTanHbie Ha CETOMHAIIHIN ACHD, IMEIOT TOBOJIGHO OTPaHUICHHOE TIPUMEHEHHUE M TI03BOJISIIOT
MIPOTHO3UPOBATh CIIOCOOHOCTh K THAPOJU3Y JHIIb IS HEMHOTHX KJIacCOB XHUMHYECKHUX BEIIECTB.
Hanpumep, nporpamma ans nepenaun ganasix o K3CA, nazeannas HYDROWIN (version 1.67, Syracuse
Research Corporation), mo3BoyiieT MPOrHO3WPOBATH CHOCOOHOCTh K THApONHM3y nuib it menee 20%
3aperuCTPUPOBAHHBIX B EBporeiickoM coio3e BEIIEeCTB, MMEIOUIUX OIPENEIeHHYI0 (TOYHYI0) CTPYKTYPY
monekysl (Niemeld, 2000).

A9.4.2.4.14.2 BooOmie ToBOps, €mie HE CYMECTBYET JOCTATOYHO TOYHOTO METOJa KOJMYECTBEHHOTO

ananmu3a (K3CA), pa3paboTaHHOTO UIsl OILICHKHM CTCIICHU OMOPA3IOKEHHUS OPraHHMYECKUX BELIECTB, YTOOBI
MOXXHO OBUIO TPOTHO3UPOBaTh ObICTpoe pasznoxenne. OFHAKO pPeE3yIbTaThl TAaKWMX METOJOB MOXHO
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WCTIONB30BATh /IS TIPEJCKA3aHusl OTCYTCTBHA Y JAHHOTO BEIIECTBA CIIOCOOHOCTH K OBICTPOMY Pa3iOXKEeHHIO.
Hampumep, ecnmu B mporpaMme HCUMCIIEHHS BEpOSTHOCTH OmopasznoxeHusi Biodegradation Probability
Program (BIOWIN, version 3.67, Syracuse Research Corporation) Takas BepOSTHOCTb OIICHUBAeTCS C
MTOMOIIIBIO JINHEHHBIX WU HEIIMHEHHBIX METOMOB Kak cocTapirsttomas < (0,5, BelecTBa JOJDKHBI CYUTATHCS
HecnocoOHbIMH K ObicTpoMy pasznoxkenuto (OECD, 1994; Pedersen et al., 1995 & Landenberg et al., 1996).
MoryT Takxke ucroyb3oBathes apyrue meroabl (K3CA, a Takke SKCIepTHas OIIEHKA, HAIpUMEp B Ciydae,
KOTJla UMEIOTCS IaHHBIE O PA3JIOKEHUH COSNWHEHWI aHaJOTHYHOW CTPYKTYPHI, HO TaKylO OICHKY CJIEIyeT
MIPOBOJIUTH C OOJBIION OCTOPOKHOCTBHIO. B OOJIBITHHCTBE CiIydaeB IMporHO3upoBaHme, Ha ocHOBe K3CA,
OTCYTCTBHS Yy BEI[ECTBa CIIOCOOHOCTH K OBICTPOMY pPa3IOKEHHIO CUUTAETCSl 0oJiee JOCTOBEPHBIM METOAOM,
YeM KJIAaCCHU(UKAIS 110 YMOIYaHHIO, €CIIA HE UMEETCS ITOJIE3HBIX JJAHHBIX O Pa3JI0KCHHU.

A9.42.4.15 Ucnapenue

XuMudeckass TPOAYKIUS MOXKET yHAJIAThCS W3 HEKOTOPBIX BOTHBIX CpEIl B pe3ylibTaTe
nucriapenus. llpupomnHas CmocOOHOCT, K HCMapeHWio ompexaensercs koHcrantod (H) Bemectsa,
yCTaHOBNEHHOW B 3akoHe ['‘eHpu. Vcnapenue n3 BOAHOM cpenbl BO MHOIOM 3aBHCHT OT YCJIOBHH
OKpY’KaroIIel cpefibl B pacCMaTpUBaeMOM BOJHOM 00BekTe, Kod(uimeHToB razoooMena (B 3aBUCUMOCTH
OT CKOPOCTH BETpa W pacxojia Bojbl) U cTparuukanuy BogHOro o0bekTa. IlockonbKy nenapenue oTpaxkaer
JHIIb WCYE3HOBCHHWE XUMHYECKOH TMPOAYKUUM W3 BONHOW (a3bl, KOHCTaHTa [eHpu He MOXKeT
HCTIOJIb30BaThCsl B KAUECTBE OLIGHKU PA3JIONKEHHUS B LEJSIX KIacCH(PUKALMKN BEUIECTB B 3aBUCHMOCTH OT HX
OTIACHOCTH I BOAHOM cpenpl. B 3TOM OTHOIIEHWH MOTYT, OJHaKO, Oojiee MOAPOOHO paccMaTpPHUBATHCA,
HampUMep, BEIIECTBa, HaXOJIIUeCS B Ta3000pa3HOM COCTOSHHU TPU TEMIepaType OKpYXKarolle Cpeabl
(cm. Taxoke Pedersen et al., 1995).

A94.2.5 Omcymcmeue OaHHbIX 0 PA3LONCEHUU

Ecnu He uMeeTcs mojae3HBIX JAaHHBIX O PAa3JI0KCHNHU, IMOJTYUYCHHBIX ONBITHBIM ITYTEM HIIU C
MIOMOLIBIO paCuY€TOB, BEHICCTBO JOJDKHO PACCMATPUBATLCA KaK HeCocOOHOE K 6LICTpOMy PA3IOKCHUIO.

A9.4.3 Ooujue npobnemovt unmepnpemayuu
A943.1 Croorcrvle seugecmea

CornacoBaHHBIE KPUTEPHH KIACCH(PHUKAINHA XUMAYECKIX MPOMYKIIUH, OTIACHOW ISl BOJHOU
CpeIbl, KacawTCs, IIABHBIM O0pa30M, WHAMBHIyaJIbHBIX BelIlecTB. KOMIUIEKCHBIC/CIIOKHBIC BEIIECTBA
SIBJITFOTCS. TUTIOM MHOTOKOMIIOHEHTHBIX IO CBOEH mpupoze BemecTB. OHU OOBIYHO MMEHOT MPHUPOJHOE
MIPOUCXOXK]ICHUE, U JTOJKHBI HHOTJ]a aHAIIM3UPOBAThCA. Pedb B TaHHOM Ciy4ae MOXET UATA O XUMUYECKOU
MPOAYKIMH, TOMYy4YeHHONW M3 HEe()TH WIM TONyYeHHOW W3 PACTHTEIHHOTO CHIphsi. C HOPMATHBHOW TOYKH
3pEHUS TaKas CJIIOKHAs XUMHUYECKask MPOAYKIHUS OOBIYHO PaCCMATPUBACTCS KaK WHIVNBUIYaILHBIC BEIECTBA.
B GonpmmHCTBE CiTydaeB OHH OMPEIENAIOTCS KaK TOMOJIOTUYECKHUH ST, COCTOSAIINI U3 BEUIECTB, HMEIOIUX
OTIpe/IeTICHHBIN MUaNa30H JIUHBI YIJIEPOJHON IeNH W/WIIKM CTENeHH 3aMmemleHus. B momoOHOM ciydae He
MPEIyCMAaTPUBACTCS HUKAKOIO OOJIBIIOrO Pa3jiMyus B Pa3jaraéMOCTH U CTEIICHb PA3JIOKCHUS MOXET ObITh
YCTaHOBJICHA HA OCHOBE MCIIBITAHUH CIOKHON XUMHUYECKOM NpoAyKInH. VICKItoueHne MOXKeT IPeICTaBIsATh
CUTyaIsi, KOTJa BBIABIEHO MHHHUMAIBHOE pa3lio’KEHHE, TaK KaK B ITOM CIIy4ae HEKOTOpBIE OTIEIbHBIE
BEIIIECTBa MOTYT OBICTPO pasjaraThCs, a Apyrue Her. Takas cuTyaiusi TpeOyeT 0ojiee MOoAPOOHOM OlECHKH
pasnaraeMocTd OTACIbHBIX KOMIIOHCHTOB CJIOXHOTO BelecTBa. EciM HecrnmocoOHble K ObICTpOMY
Pa3JIOXKEHUIO KOMIIOHEHTHI COCTABIISIOT 3HAYUTEIBHYIO JIOJIO CIIOKHOTO BemlecTBa (Hampumep, 6onee 20%
WIA, B CIIy4ae OIACHOTO KOMITOHEHTa, eIle MEHbIIee COAEPIKaHWE), BEMIECTBO MJODKHO CUMTATHCS
HECIOCOOHBIM K OBICTPOMY Pa3JioKEHHUIO.

A943.2 Hanuuue sewecmesa
A9.43.2.1 Pa3znojxeHne OpraHMYecKkHx BEIECTB B OKpY)KaloWIEH cpefe MNPOUCXOAWT, TIJIaBHBIM

o0pa3oM, B BOJHBIX CpeJax WIM B BOJAHBIX (Da3ax MOYBHI WM OTJIOKeHWH. [ muponms, koHedHO, Tpedyer
MIPUCYTCTBHSL BOIBL. AKTHBHOCTH MHKPOOPTaHM3MOB 3aBHUCHT OT MPHUCYTCTBHS Bonbl. Kpome TorO,
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OmopasiioKeHne MpenojaraeT HEMOCPEACTBEHHBI KOHTAKT MHKPOOPTaHM3MOB C JTaHHBIM BEIIECTBOM.
PactBopenue BeimmecTBa B BOAHONW (ase, OKpyKarolled MHUKPOOPTaHU3MBI, SBJISETCS IO3TOMY CaMbIM
HEIMOCPEICTBEHHBIM CIIOCOOOM YCTaHOBJICHUSI KOHTAKTa MEXTy OakTepHsIMH U TpHOaMu U CyOCTPaToOM.

A94322 CyIIecTByIONINEe CTaHAAPTHBIE METOMABI HMCCICAOBAHUS PA3araéMOCTH XUMHUYCCKUX
BEUICCTB pa3pabOTaHbl Ui JIETKOPACTBOPHMBIX —aHANU3UPYEMBIX coenuHeHuid. OJHAKO MHOTHE
OpraHHYecKHe BEIIeCTBAa CIIa0OpacTBOPUMBI B Boje. Tak Kak JuUis CTAHIAPTHBIX HMCIBITAHUN TpeOyeTcs
2-100 Mr/71 UCTIBITYEMOTO BEIIECTBA, TO B CIydae BEIMISCTB, NMEIOIMNX HU3KYIO PACTBOPHUMOCTH B BOJE, UX
MOKET OKa3aTbCs HeAOCTaTo4HO. JlIs c1abopacTBOPUMBIX COCAMHEHHUN HUMEIOTCS HMHOTJIA METObI
UCTIBITAHUH, MPeTyCMaTPUBAIONINX MOCTOSHHOE MEPEMEIIUBAHUE W/UITH TPOJOJDKUTENILHOE BO3/ICHCTBHE,
WM pa3pabOTaHHBIE [0 CIEIUATEHOMY IJIaHY UCTIBITAHUS, B KOTOPBIX UCIIBITYEMOE BEIIECTBO UCITIONB3YETCs
B KOHIICHTPAIIMIX HHXKE €r0 PACTBOPUMOCTH B BOJIC.

A9.4.33 HUcnvimanue ¢ meuenue menee 28 cymok

A9.4.33.1 WNHorma mnpu3HatoTCAd pe3ynbTaThl pPa3oKEHHUs, IOJy4YeHHbIE B XOJAE HCHBITaHWM,
3aBEpIICHHBIX [0 UCTEYCHUs 28-CyTOYHOTO Meprona, mpeaycMoTpeHHoro cranaaptamu (cMm. MITI, 1992).
OTH [aHHbIE, KOHEYHO, HENOCPEICTBEHHO IPUMEHHUMBI B CIIydae IIOJIyuY€HHsS 3HA4YCHUS pa3JIOKEHUs,
MIPEBBIIIAIONIETO WM PaBHOTO MOPOroBoMy ypoBHIO. IIpu Oosee HU3KOM YpPOBHE Pa3loKEeHHs Pe3yJIbTaThl
UCTBITAaHUI TPeOYIOT OCTOPOXXKHOH WHTEpIpeTanuH. B 4acTHOCTH, CyIIECTBYeT BO3MOXKHOCTH TOTO, YTO
IIPOIOJKUTEIIBHOCTh MCIIBITaHUs Oblja CIMIIKOM HEIONIOM M XHMHUYECKas CTPYKTypa pa3pylIHiach,
BEPOSITHO, B XOJ¢ 28-CyTOYHOTO WCIBITAHUS OWOJOTHYECKOH pasznaraeMocTH. Eciu cyliecTBEHHOE
Ppa3IoKEeHHE POUCXOIUT 32 KOPOTKHUH ITEPHO, 3Ty CUTYAITHIO MOKHO CpaBHHTH ¢ kputepueMm BITKS/XIIK > 0,5
WIA C YCIOBHSIMM IIPOBEJCHMS HCIBITAHUN Ha pasjoxkeHue B TedeHne 10-CyTOYHOro BPEMEHHOTO
UHTEpBaja. B 3TOM ciydae BewecTBO MOXKET paccMaTpHBATHCS Kak JierkopasjaraemMoe (M, CIeZOoBaTeIbHO,
CIOCO0HOE K OBICTPOMY Pa3IOKECHHIO), SCITH:

a)  KOHe4Has OmoJjormyeckas paznaraemoctb > 50% 3a 5 cyTok; win

b) IOCTOSIHHAS CKOPOCTh KOHEYHOTO PpaslIOKeHHst 3a »ToT mepmox > 0,1 cyr.”,
YTO COOTBETCTBYET 7-CyTOYHOMY TMEPHUOY MOIypachaja.

A9.4.3.3.2 OTH KpUTEPHUH TIPEIIATAIOTCS IS TOTO, YTOOBI YOSIUTHCS B TOM, UTO MPOM30ILIA OBICTpas
MUHEpaIM3alusa, X0Ts UCIBITAHUC 3aBEPIINIIOCH 1O UCTCUCHUA 28-CYTO‘IHOFO nepuoja u 10 TOro, Kaxk OBLIT
JIOCTUTHYT TIOPOTOBBIM ypoBeHb. ClelyeT BeChbMa OCTOPOXKHO HMHTEPIPETHPOBATH JAHHBIC HCIBITAHMUIA,
KOTOpPBIE HE COOTBETCTBYIOT MPEIUCAHHBIM OPOTOBBIM ypoBHsAM. O0s3aTeIIbHO HEOOXO0AUMO ONPEICIHTS,
BbI3BaHA JIU 6I/IOpa3HaraeMOCTI> HUKE TIOPOTOBOr0 YpOBHA YAaCTUYHBIM pPAa3JIOKCHHUEM BEHIECTBA, a HEC
MOJIHOM MHHEepasn3aiueil. Eciu yacTHYHOe pas3iiocKeHUe SBISCTCS BEPOSTHBIM O0BSICHEHUEM HAOI01aeMON
Ouopa3naraeMoCTH, TO BEIECTBO JIODKHO PACCMATPHUBATLCS KaK HECIIOCOOHOE K OBICTPOMY Pa3NOKEHHUIO.

A9.43.4 Ilepsuunoe buopaznoscenue

B HEKOTOpHIX HCHBITAHUAX OMPEICIICTCS JIHIIb HCYC3HOBEHHE HCXOIHOTO COCITUHCHUS
(T.e. IEpBUYHOE PA3NIOKEHHE), HANIPUMEDP IYTEM OTCIICKHUBAHHS PA3JI0KEHUS C TOMOIIBI0 XUMHUYECKUX
AHAIIM30B, CIEMU(PUICCKHUX JIJIS HCIBLITYEMOTrO BEIIECTBA MM TPYIIIBI BENIECTB, K KOTOPOH OHO OTHOCHTCS.
JlarHbIe 0 IEpBUYHON OMOJIOTHYECKOH pa3iiaraeMOCTH MOYKHO HCIIOJIB30BaTh ISl IOJTBEPKACHUS ObICTPON
pasjgaracMoCTd TOJIBKO B TOM Cllydae, €CJAM MOXKHO YJOBJICTBOPHUTCIBHBIM 0O0pa3oM JI0Ka3aTh, YTO
00pa30BaHHKIC MMPOYKTHI PAa3JIOKEHUS HE OTBEYAIOT KPUTEPHUAM KiIacCH(DUKAIMY BEIIECTB KaK OMACHBIX JIJIS
BOJHOM Cpepbl.

A9.43.5 Ilpomusopeuusvie pesyrbmamol 0MOOPOUHBIX UCHLIMAHUL

A9.4.3.5.1 Ecnm wmMmeeTcss HECKONBKO MAaHHBIX O Pa3JIOKCHWHM OIHOTO M TOTO JKE€ BEIIeCTBa, TO
pe3yabTaThl MOTYT OBITh MPOTHBOPEUYMBHIMH. Kak MpaBwiO, NPOTHBOPEUMBBIE PE3YNBTAThI, KAcatolIHecs
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BEILIECTBA, MCIBITAHHOTO HECKOJIBKO pa3 B PaMKaxX COOTBETCTBYIOIETO HCIBITAaHHSA Ha OMOpa3iIaraeMocTs,
MOYXHO HMHTEPIPETHPOBATh C TOMOIIBIO TOAX0JIa, OCHOBAaHHOTO Ha "BECOMOCTH JoKa3aTenbcTBa'. DTO
O3Ha4yaeT, YTO €CJIM B XOAE HCHBITAHUS JIETKOW OMOpa3iaraeMOCTH JaHHOTO BEIECTBAa OBbUIM IMOJYYEHBI
OJTHOBPEMEHHO  IIOJIOKHUTENbHBIE pPE3yJbTaThl (T.C. pa3loKEHHE BBHIIIE IOPOrOBOrO YPOBHSA) H
OTpUIIATEeNIbHBIE PE3YJIBTAThl, TO IJIS ONpEAeNICHHs JIETKOH OMopas3iaraeMoCTH 3TOTO BEILIECTBA CIEyeT
HCTIONb30BaTh HauOoJjiee KadecTBEHHbIE W HauOoiee JJOCTOBEpHBIE [aHHbIE. Tak, MOJ0XKUTEIbHbIE
pe3yNbTaThl HCHBITAaHWH JIETKOH OMOpas3naraeMOCTH MOKHO pacCMaTpUBaTh Kak JICHCTBHTEIBHEIE,
HE3aBUCHMO OT OTPUIIATEIBHBIX PE3YJIBTATOB, €CIM Y HHUX BBICOKOE HAyYHOE KAadeCTBO M €CIH YETKO
YCTAHOBJICHBI YCJIOBUA IPOBCACHUA UCIIbITAHUA, T.C. €CIIN CO6J'IIOI[CHI)I KPUTCPHU PYKOBOJAIINX MMPUHIIUIIOB,
BKJIIOYAsl MCIIOJIb30BaHUE KYJIbTYPHOH Cpellbl, KOTOpas He MOJBeprajiach IMpeJBapUTeIbHOMY BO3/ICHCTBHIO
(amanTarum). Hu ogHO M3 pasmMYHBIX HpeIBapUTENbHBIX HCIBITAHWN HE MOAXOAWT K HCIIBITAHUIO BCEX
TUIIOB BCIICCTB, U, NPECKAC 4YEM INPUHHUMATL PCHICHUC 00 HCIONBL30BAHUH PE3YIbTATOB, IMOJYYCHHBIX IIO
3aBEPIUCHUN MPOLEIYpPhl UCIBITAHWH, HE MOAXOSIIECH A5l KOHKPETHOTO aHaJIM3HPYEMOTO BELIECTBa, 3TH
pe3yJbTaThl HEOOXOMMO TOABEPTHYTh TIIATEIBHON OIICHKE.

A9.435.2 Tak, cyliecTBOBaHME NPOTHBOPEUYHMBHIX [AaHHBIX O OWMOpa3lIaraéMoCTH, IOJYYCHHBIX B
pe3yInbTaTe mpeABapUTEIbHBIX UCTIBITAHUH, MOKET OBITh OOBSICHEHO PaJioM (PaKTOPOB, TAKUX, KAK:

a) KYJIbTYpHas CpeJa;

b)  TOKCHYHOCTH HCIIBITYEMOTO BEIIECTBA;

c) YCIIOBUS IPOBEICHUS HCTIBITAHUN;

d) PpacTBOPUMOCTDL UCIBITYEMOI'O BEIISCTBA; U

e) HCIIapCHUC UCTIBITYEMOT'O BCIICCTBA.

A9.4.353 CrocoOHOCTh  KyJIBTYPHOM Cpembl pa3iaraTh HWCIBITYEMOE BEMIECTBO 3aBHUCHUT  OT
NPUCYTCTBHS M KOJHMYECTBA COOTBETCTBYIOLIMX areHTOB pa3liokeHHs. EciM MHOKYNAT OBUI MONy4YeH W3
cpezbl, KOoTopast OblIa IpeaBapUTeIbHO MOABEPTHYTA BO3JCHCTBUIO HCIBITYEMOTO BELIECTBA, TO OH MOT
aJaNTUPOBATHCS, YTO MOATBEPKAACTCS MOTEHIUAIOM Pa3JI0KEHMS], TPEBBIIAIOIINM OTEHIINAI Pa3JIOKEHUS
KYJbTYpbl, IOJYYEHHOH U3 HEIKCIIOHUPOBAHHON cpenbl. IIo Mepe BO3MOMKHOCTM HHOKYJST CIERyeT
0oTOMpaTh W3 HEIKCIIOHMPOBAHHOM Cpelbl, HO 3TO TPYJHO HJIM HEBO3MOXHO CHElaTh B Clydyae OuYCHb
pacrpoCTpaHEHHBIX BEIIECTB, KOTOPHIC HCIIOJIB3YIOTCA B OOJIBIIMX KOJNHMYECTBAaX M BBICBOOOXKIAIOTCS B
HIMPOKOM MacinTabe uiu e 0oJiee WM MeHee HenpepbIBHO. Eciiu moiryueHsl TpOTHBOPEYHBEIE PE3YIIbTATHI,
TO CllelyeT NPOBEPHUTH NMPOUCXOKACHUE HHOKYJIATA, YTOOBI BBUICHUTH, BBI3BAHO JIM 3TO PA3IHUYUsIMHU B
ajlanTaluy MUKPOOHOTO COOOIIeCTRa.

A9.4354 Kak ymomuHanoch BbIIlle, MHOTHE BEIIECTBA MOTYT OBITh TOKCHYHBIMH WIIM OKa3bIBaTh
HHTUOUpYIoIIee BO3ACHCTBUE HA KYJIBTYPHYIO CPelly B CIIydae MX OTHOCHTENIBHO BBICOKMX KOHLIEHTpALHWH,
HCITOJIB3YEMBIX B UCIIBITAHUSX JIETKOU OMopasnaraeMocTd. B yactHOCTH, BRICOKHE KOHIIeHTpauH (100 mr/im)
npennuceiBatotces B MoauduuposanHoM ucisitanud MITI (1) (PyxoBoasumii nmpuanun 301C O3CP) u B
UCTIBITAHUM MaHoMeTpuueckol pecrnmpomerpun (PykoBomsmmii npuaoun 301 F ODCP). Bonee cnabvie
KoHUIeHTpaumu (2—10 MI/a1) nOpeAnuchHIBAIOTCS HCOBITAHUEM B 3akphiToM (iakoHe (PykoBonsmuit
npuaiun 301 D OOCP). Bo3MOXHOCTh TOKCHYHOTO BO3ACHCTBHS MOMKHO OIICHHUTH ITyTEM BKIIOUCHUS
MPOBEPKM TOKCHUYHOCTH B HCIBITAHWE JIETKOW OHOpasziaraeMoCTH WM IMYTEM CpPaBHEHUS HCIBITYEeMOHR
KOHILIEHTPALMK C pe3yJIbTaTaMH HCIBITAHUH TOKCHUYHOCTH, NIPOBEACHHBIX HA MUKPOOPTraHU3Max, HalpuMep
WCIIBITaHNEe MHTHOMpoBaHus AbixaHus (Pykxoomsmuit mpuainn 209 OOCP), ucnsiTaHne Ha TOPMOXKEHHE
autpudukanun (ISO 9509) unu, ecnu He UMeeTcsl JPYTUX UCTIBITAHUI TOKCUYHOCTH MHKPOOOB, UCTIBITAHUE
nofasyeHus Ouomomunectenuun (ISO 11348). IIpotuBopeunBble pe3ynbTaTbl MOTYT OBITh BBI3BaHbI
TOKCHUYHOCTBIO HCIIBITYEMOro BemiecTBa. Eciy OHO HE OKa3blBaeT HHTHMOUPYIOIIEro BO3ACHCTBUA IPU
PEaMCTUYHBIX C TOYKH 3PEHUSI OKpY)KaloUel cpeabl KOHIEHTPALUsIX, TO Hanboiee CHIbHOE pa3iioKeHHe,
U3MEpPEHHOE B XOJE IPEIBAPUTENbHBIX HCIBITAHUI, MOXET HCIOJIb30BaThCS B KayeCTBE OCHOBBI JIs
kinaccupukaunu. Ecnn B Takux cioydasx HMMEIOTCS JaHHBIE MCIBITAaHUH, MPOBEICHHBIX METOA0M
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MOJICIIUPOBAHUS, YUET ITHX IaHHBIX MOXKET WMETh OCOOEHHO Ba)KHOE 3HAYCHHE, TaK KaKk MoOrjia OBITh
UCIIOJIb30BaHA CJlabdas M HEUMHTHOMPYIOIas KOHIIEHTpAIMS BEIIeCTBa, OOCCIICYMB TEM CcaMbIM OoJiee
JIOCTOBEPHOE 3HAYCHHE MEPUOJa TMOJypacraja npu OUOpas3IoKEHUH BEUIECTBA B PEATUCTHYHBIX C TOYKU
3peHUs OKPYIKAIOIIEH CPEJIbl yCIOBHSIX.

A9.43.5.5 Ecnu pacTBOpUMOCTE HCIBITYEMOIO BEIIECTBA HUXKE KOHIIEHTpAaLUH, HCIOJb30BAaHHBIX B
UCTBITAHUM, TO 3TOT IapaMeTp MOXET SBUTbCS OIPaHMYMBAIOLIMM (AaKTOM AJSl MU3MEPEHHOTI0 peasbHOro
pasznoxxeHus. B nmonoOHOM ciyyae NpeMMYINECTBEHHYIO CHJIy AOJDKHBI MMEThb PE3yJIbTaThl UCIIBITAHUM, B
KOTOPBIX HCIOJB30BAJIMCH CaMble HU3KHE KOHIEHTPAIMH MCIBITYEMOTO BEIIECTBA, T.€. BO MHOTHX CIIyJasx
pe3ynbTaThl UCHBITaHUS B 3akpeiToM QuiakoHe (PykoBomsmmii mpunmum 301 D O3CP). Kak mpaswuio,
ucrpiTague  ucuesHoBeHus XIIK (Pykoomsmmii mpuamunm 301 A OOCP) wm  MoaumdummupoBaHHOE
npenapurenabHoe uctbiTanne ODCP (PykoBomsamuit nmpunnumn 301 E ODCP) He moaAXOAST TSl UCIIBITAHUS
OuopaszinaraeMocT c1abopacTBOPUMEBIX BellecTB (Hanpumep, Pykosomsiumii npuami 301 O9CP).

A9.43.5.6 Jletyune BemecTBa TOJDKHBI HMCHBITBIBATHCS TOJBKO B 3aKPBITBIX CHCTEMax, Kakue
CYLIECTBYIOT B HCHBITaHUSX B 3aKpbiToM Quakone (PykoBomsamuii npuanun 301 D OOCP), ucnblranuu
MITIT (PykoBomsmmii npuaiun 301 C OOCP) m ucnbeiTaHUM Ha MaHOMETPHYECKYHO PECITUPOMETPHIO
(PyxoBomsmmuii mipuaIn 301 F O3CP). Cremyer oCTOpOXHO MOAXOAWTH K OIEHKE Pe3yIbTaTOB APYTHUX
WCIBITAaHUN M YYHUTHIBaTh MX JHMIIb B TOM CIydae, €CIM MOXHO [0Ka3aTh, HallpUMep IIyTeM pacyeTra
PaBHOBECHS MaTEpPHAIOB, YTO YAAJCHUE HCIBITYEMOTO BEIECTBA HE SBISACTCS PE3YIbTaTOM HCIApEHHUS.

A9.43.6 Pazbpoc skcnepumenmanvuvix 0aHHbIX MOOEIUPOBAHUS

s HeKOoTOpOoH XMMHYECKOW NPOAYKLUH, HUMEIOIIEH BBICOKHI NPUOPUTET, UMEETCS Pl
9KCIEPUMEHTAIBHBIX JaHHBIX, [TOJYYEHHBIX IIyT€M MOJCIUPOBaHUA. YacTO Takue INaHHBIEC NPEICTABILIIOT
CepHIO TEPHOJOB TMOJypacrnaia B OJKOJOTHMYECKHX cpellaX, TaKWX, KaK I[10YBa, OTJIOXCHUS W/ HIH
[IOBEPXHOCTHBIE BOIbl. Habmiomaemble pasnuuus Mexay IepuoJaMH IOJypaclaia, IOJIyYeHHBIMH B
pe3yibTaTe UCIBITAHUM, IPOBEICHHBIX METOIOM MOJEIMPOBAHUS HAa OJHOM M TOM )K€ BEIECTBE, MOTYT
OTpaXKaTh Pa3IMyuUsl MEXKIy YCIOBHUSMH MPOBEACHUS MCIBITAHUH, BCE U3 KOTOPBIX MOTYT OBITh YMECTHHI C
9KOJIOTHYECKOH TOUKM 3peHus. s knaccudukaumu cieqyeT BBIOMpaTh COOTBETCTBYIOIIMM IEpUOL
MoJlypacnazia, pacHojOXEeHHBIH B KpalHEH BEpXHEH 4YacTH aMIUIMTYIbl 3HAYCHWH, MNOJIYYEHHBIX B
pe3ynbTaTe I3THUX WCCIEJOBAHUN, MPUYEM CIIeAyeT NPUMEHSATh IOAXOJ, OCHOBAHHBIII Ha BECOMOCTH
JI0Ka3aTeNbCTBA, U YUUTHIBATh PEATUCTUYHOCTh M YMECTHOCTh MCIIOJIb30BAHHBIX UCIBITAHUN C TOUKH 3pEHUSA
yCIIOBUH OKpyXkaromei cpensl. Kak nmpaBuio, NaHHbBIE, NOJTYYE€HHBIE B PE3yJIbTaTe€ UCIBITAHUM METOIOM
MOJICJIMPOBAHUSL IIOBEPXHOCTHBIX BOJ, CJIELyeT NPeNNOoYuTaTh [aHHBIM, IOJIY4YEHHBIM B pe3yJbTare
WCIBITAaHUI METOZOM MOJEIHPOBAHUS BOJHBIX OTJIOXKEHHUH WM MOYB, KOTJIa peub UIET 00 OlleHKe ObICTpOol
pasnaraeMocTH B BOIHOH cpeze.

A9.4.4 Cxema npunamus pewteHuil

Jns obnerdyeHuss MPUHATHS PEIICHUS OTHOCHTEIBHO OBICTPON Pa3liaraéMOCTH B BOJHOM
cpene W KiIacCHPHUKAIMA XUMHYECKON MPOIYKITMH, OMACHON IS 3TOH Cpembl, MOXKET HCITOJIb30BAThCS
CJEeYIOasl CXeMa MPUHSATHUS PEIICHUN.

BemectBo cunTaeTcst CrocCOOHBIM K OBICTPOMY PasIoKEHUIO, €CIIH BBITIOJIHEHO, TT0 KpaiHEeH
Mepe, OJTHO U3 CJIEIYIOIUX yCIOBHIA:

a) B pe3yJibTaTe 28-CyTOYHOTO HCIBITAHHS JIETKOW OMOpasiaraeMocTd OBLIO JOKa3aHo,
YTO BEIIECTBO CIIOCOOHO K JIeTKOMY OWopasnoxeHuio. [loporoelii ypoBeHb
ucneitanus  (yaanenue 70% XIIK wimm norpebnaenne 60% TeopeTudeckoit
MOTPEOHOCTH B KHCIOPOZE) NMOJDKEH OBbITh JOCTUTHYT B TedeHue 10 cyTok mocine
Hayayia OMOpa3IOKEHHUsI, €CII UMEIOIIUECs JaHHbIC UCIIBITAHUS MO3BOJISIOT OLICHUTh
3TOT pe3ynbraT. Eciu 310 ycinoBue HE BBIITOIHEHO, TO MOPOTOBHIH YPOBEHB JOJKCH
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OBITH OIIEHEH, €CIM BO3MOXHO, B TEUYCHHE 14-CYyTOYHOTO HWHTEpBaja BPEMEHU WU
IIOCJIC 3aBCPUICHNA UCTIBITAHUA; UIIU

b)  1mOKa3aHO, YTO BELIECTBO CIOCOOHO K KOHEYHOMY pA3JIOKCHUIO, B PE3yJIbTaTe
VCIILITAHUS B TIOBEPXHOCTHBIX BOJIAX, IPOBEICHHOTO METOOM MOJCIHPOBAHHS, IIPH
nepuoje noiypacnazna < 16 cyTok (4To COOTBETCTBYET pasiioskeHuto > 70% B TeueHue
28 CYTOK); WiH

C)  JI0Ka3aHo, YTO BEIIECTBO CIOCOOHO K TEPBUYHOMY pPa3lioKeHHIO (OHOJIOTHYecKOMY
WIM HEOMOJOrMYeCcKOMY) B BOJHOW cpeie NpH IEepHoJe IOJypachaja MeEHbIIe
16 cyTok (4ro cOOTBETCTBYET paznoxkenuto > 70% B TedeHwe 28 CyTOK) W HUTO
MPOAYKTHl PAa3JIOKEHUST HE OTBEYAIOT KPUTEPUSAM KJIACCH(PHUKAUU B KauecTBe
OTIaCHBIX JJIS1 BOAHOM Cpebl BELIECTB.

Ecim »THX HaHHBIX HE MMeEETCsA, TO OBICTpPOE pasiioKeHHE MOXKET OBITh JOKa3aHO IpH
BBITIOJIHEHUH OJHOTO U3 CIEAYIOIMINX KPUTEPUEB:

d)  nokazaHO, YTO BEMIECTBO CIIOCOOHO K KOHEYHOMY pAa3jIOKCHHUIO B PE3yibTaTe
HUCIIBITAHU S B BOIHBIX OTJIOXCHUAX HIn ITIOYBCE, MPOBCACHHOI'O METOAOM
MOJIETHPOBAHHS, MPH IepHojAe mMoiypacmaga < 16 CyTok (4TO COOTBETCTBYET
paznoxennto > 70% B Tedenue 28 cyTOK); WiIn

e) ecnu umeroTest Toasko ganueie o BITKS u XIIK, otnomenne BITKS/XTIK > 0,5. OtoT
YK€ KPUTEPHH MPUMEHSETCS K MCIIBITAHUSM JIETKOW OMOpa3iiaraeMoCTH 32 MEHee 4eM
28 CyTOK, ecii IIepro IMoIypaciaaa, KpoMe TOro, COCTaBIISIET MEHEE 7 CYTOK.

Ecin HUKakWX NaHHBIX HE WMEETCS, TO BEIIECTBO CUUTAETCS HECIIOCOOHBIM K OBICTPOMY
pa3iokeHu0. OJTO pelieHHe MOXKET OBITh TMOATBEPKACHO B CIIy4ae BBIOJHEHUS, IO
KpailHel Mepe, OTHOTO U3 CIEAYOLUX KPUTEPUEB:

i) B pe3yJIbTaTe HCIBITAaHUS Ha MPUPOJHYI0 OMOPa3/iaraéMoCTh YCTAHOBJIECHO, YTO
BEIIECTBO 110 CBOEH MPUPO/IE HE CTIOCOOHO K OMOPA3NIOKECHUIO; HIIH

il)  MeIuleHHas OMOpa3IaraeMoCTh BELIECTBA MpEACKa3aHa HAayYHO IOCTOBEPHBIMH
K3CA, nanpumep B nporpamme Biodegradation Probability Program, pesymprar
ObICTpOro pasioxeHus (IMHEHHass WM HeNWHEWHas MOJENb) COCTaBISET
menee 0,5; wmm

iil)  BEIIECTBO CUMUTACTCS HECIOCOOHBIM K OBICTPOMY PAa3JIOKCHHUIO Ha OCHOBE
KOCBEHHBIX JIOKa3aTeIbCTB, TAKUX, HAPUMEP, KaK 3HAHHE BEIECTB, CXOXKUX B

CTPYKTYPHOM OTHOIICHUH; WIH

iV) HC UMCCTCSA HUKAKUX APYTIUX JAHHBIX, KaCalOMIUXCs pa3jiaracMoCTH.

3
HCl’lblmaHMﬂ, I’lpO@Odl/thle Memooom MO&@]IMpOGaHM}l, 001CHbL ompasicams peailucmudnble ¢ mOo4YKU 3PEeHUsl

oKpysicarowjeli  cpedvl YCA08Us, maxue, Kax C1abas KOHYEHMpayus XumMudeckou HNpOOYKYUU, pearucmuyHas
memnepamypa U UCHONb306AHUE OKpYxHCalowel MUKpoOHOU Ouomaccyl, Komopas He Oblla NnodepeHyma
npeodeapumenbHOMy 6030€lCEUuIo XUMU4ecKol npoOyKyuu.
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A9.5 Buoakkymyasinus
A9.5.1 Beeoenue
A9.5.1.1 buoakkymyssinus SBISETCS OJHUM U3 BaXKHBIX, NPUCYIIMX BEIIECTBAM, CBONCTB, KOTOPOE

OmpesieNsieT WX TNOTSHIMAIBHYI OMAcCHOCTh JJIS OKpYXKarolled cpeabl. buosjorumueckoe HakOIUICHUE
BEIIECTBa B OpPraHM3ME CaMoO IO cebe OMacHOCThIO HE SIBIISETCS, HO PEe3yJNbTaTOM OWOKOHIIEHTpPAIUU U
OMOAKKyMyIIIIIMM CTaHET HaJMdWe B OpraHu3Me BPEOHBIX BEMIECTB, KOTOPHIE MOTYT BBI3BaTh
TOKCHKOJIOTHYeCKHid ¢ dekT. B corimacoBaHHON cucTeMe KIacCU(UKAIMU BHJIOB OMACHOCTH XMMHYECKUX
BEIIECTB IS 3/I0pPOBbs YenoBeka U okpyxaromei cpensl (OECD, 1998) maercs TepmMuH "cmocoOHOCTH K
onoakkymysmun". OTHAKO CIIEAyeT IPOBOIUTH Pa3IMINe MEKITy OMOKOHIICHTpAIe 1 OMOaKKyMYJISITHUEH.
BuokoHIIeHTpalKs ONPEAeIIeTCsl KaK YMCThI UTOI MOTJIOMIEHHUS, TPaHC(HOPMAIIMK M BBIJCICHUS JTaHHOTO
BEIICCTBA OPraHU3MOM B PE3YJITATE BO3JEHCTBUSI, OKA3aHHOT'O Yepe3 BOJy, TOT/Ia KaK OMOaKKyMYJISIIUS
OXBaThIBa€T BCE IyTH BO3JeHcTBHA (BO3MyX, BOAa, OTJIOXKEHWs/TIouBa © Tnmma). Hakorer,
Omomaran(uKanus OmpeAeNseTcss Kak HaKOIUIGHWE W Tepefada BEMIeCTB I10 MHINEBOH IIerH, KOTOpbhIe
BIICKYT 3a COOOM MOBBINIEHUE BHYTPESHHUX KOHIIEHTPAIMI B OpraHU3Max, HaXOSIIUXCs Ha 00Jiee BHICOKUX
ypoBHsiX Tpodudeckoit menu (European Commission, 1996). Ilomararor, uro pams OONBIIMHCTBA
OpPTraHUYECKOW XMMHYECKOU MPOMYKIMH TOTJIONICHUE Yepe3 BoAy (OMOKOHIICHTpAINSA) SIBISICTCS HanOoJiee
pacnpoCTpaHeHHBIM IyTeM abcopOruu. [loromnieHne ¢ Nuieil HauMHACT UrPaTh 3HAYUTEIILHYIO POJIb JIUIIIb
B Cllydae O4YeHb TuApopoOHBIX BemiecTB. Kpome TOro, B COTJIacOBaHHBIX KPUTEPUSX KiacCU(DUKAUN
HCTIONB3yeTCsl (hakTop OWOKOHIIEHTpanmuu (WM KOI(P(HUIIMEHT paclpeleieHus] OKTaHOJ/BOAa) Kak Mepa
U3MEPEHHS CIIOCOOHOCTH K OHOaKkyMyissaiuu. [lo 3TMM mNpUYMHAM B HACTOSIIEM PYKOBOJICTBE
paccMaTpuBaeTCs TOJBKO OMOKOHIIEHTpAIUS U HE 00CYKIAeTCsl TOTJIOIICHUE C IMUIICH WU 4Yepe3 JPyrue
Ty TH BO3JICHCTBUSI.

A9.5.1.2 Knaccudukanusi BemecTBa OCHOBaHA, IIaBHBIM 00pa3oM, Ha €ro0 BHYTPEHHHX CBOWMCTBax.
OpHako cremeHb  OMOKOHLEHTpPALMH  3aBHCUT TaKkKe OT Takux  (aKTOpPOB, Kak CTElEHb
O0MOaKKyMyJIUpOBaHusl, (PU3UOIOIUS IMOAONBITHOTO OPraHU3Ma, MOAACPKAHUE MOCTOSHHON KOHIEHTpPALUH
BO3JICHCTBHS, MPOJO/DKUTEIBHOCTh BO3JCHCTBHS, METAa0OJIM3M BHYTPU OpraHM3Ma U DKCKPEIHsl.
Wutepnperanusi ciocoOOHOCTH K OMOKOHLEHTpPAaLMU B LEISIX Kiaccuukanuu TpeOyeT MO3ITOMY OLIEHKH
BHYTPEHHHUX CBOICTB BEILECTBA, a TAK)XE YCJIOBHH MPOBEICHMS HCIBITAHUS, IPU KOTOPBIX OBUI MOIydYeH
nanneiii pakrop OmokonueHtpanuu (KBK). Ha ocHoBe sTOro pykoBozicTBa ObLma pa3paboTaHa cxema
MOPUHATHA PELICHUH, IOMOTaonias KIacCuQUIMpPOBaTh JaHHbIE HAa OCHOBE OMOKOHIEeHTpauun win log Koy.
B  Hacrosmeidi rmaBe paccMaTpHBalOTCSI B IEPBYIO  OuYepedb OpPraHMYecKHWe BelecTBa U
METAJUIOOPraHN4YeCKUe COeIUHEHNUs. broakkyMyJsilusa METaJIOB paccMaTpyUBaeTcs Takoke B rinase A9.7.

A95.1.3 JlanHple 0 OMOKOHIEHTPUPYIOMIMX CBOWCTBAaX BEIIECTBA MOXKHO IOJYYHTH C MOMOIIBIO
CTaHAAPTHBIX MCIBITAHUHN WIN OTPEISINTh Ha OCHOBE CTPOSHUS MOJEKYIbl. HTepIpeTanus TakuxX JaHHBIX
0 OMOKOHIICHTPALIMH B IEJIAX KiIaccuukamuy 4acTo TpedyeT MoApoOHOI OLIEHKH Pe3yJIbTaTOB UCIIBITAHHA.
s oOyierueHuss TakOW OIEHKH B HACTOSIIMHA JIOKYMEHT OBUTM BKIIIOUEHBI JIBa JIOTIOJHHUTEIBHBIX
JIOTIOJTHEHUS. B 3THX HOMONHEHHUSIX OMHCHIBAIOTCS MMetomuecs Metoasl (mononHenune 11 k nmpunoxennro 8)
" (paKTOpHI, BIUSAIONINE HAa CIIOCOOHOCTh K OMOKOHIIEHTpaIuu (momomHenue IV k nmpmioxenuto 8). Hakownerr,
B JIBYX APYTUX JIonoHeHUsX (nonomHeHust V u VI k npuioxeHuto §) coiepikarcsi, COOTBETCTBEHHO, CIIHCOK
CTaHJIAPTHBIX IKCTIEPUMEHTAIILHBIX METOJIOB ONpE/IeNIeHUs] OMOKOHIIEHTpanu 1 Kow 1 cChUTKH.

A9.5.2 Humepnpemayus oannvix o OuoKkonyenmpayuu

A9.5.2.1 Kiaccndukamus BemecTBa ¢ TOYKH 3pPEHUS OMACHOCTH JJIST  OKPYXKAIOMIEH Cpems
OCHOBBIBAaeTCSI OOBIYHO Ha CYHICCTBYIOIINX JaHHBIX, KaCaroUmIuXcs OCO6GHHOCTCI>1 €ro IIOBCIACHUSA B
OKpykaroiel cpene. JlaHHbIC UCTIBITAHUN PEAKO TOJIYYaroT JIMIIb C LEIb0 00JierueHus Kiaccu(uKaimy.
Yacto wuMeeTcss MIMPOKUH pSAJ IKCIIEPUMEHTANBHBIX JaHHBIX, KOTOPbIe HE00S3aTEIbHO COBMAJAIOT C
KpUTEepHAMH Kiaccupukamuu. [loaToMy TpeOyrOTCS METOJAMYECKHE YKa3aHWs [0 HHTepIpeTanuu
CYHICCTBYIOIUX SKCIICPUMCHTAJIbHBIX JAHHBIX B CBA3U C KHaCCI/I(bI/IKaHI/IeI‘/'I OITaCHOCTH.
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A9.52.2 BHOKOHIICHTpaIlMI0 OPraHWYECKOTO BEIIECTBA MOXKHO OIPEICTUTh ONBITHBIM ITyTeM C
MOMOIIBI0 UCTIBITAaHWH OWOKOHIEHTpanuu, B Xoae Kortopeix KBK wm3Mepsiercs kak oOTHOIIeHHe
KOHIIGHTPAIMX BEIECTBA B OPraHU3Me K €r0 paBHOBECHON KOHIEHTPALUH B BO/IC; OMOKOHICHTPALIUS MOXKET
TaKXKe OBITh OIpelelicHa Ha OCHOBE KHUHETHYECKOH KOHCTAHTBI momiomeHus (k;) M KHUHETHYSCKOH
KoHCTaHThI BbiBeAeHUs (k;) (OECD 305, 1996). Kak mpaBuiio, ciocoOHOCTh OPraHWYECKOro BEIIeCTBa K
OMOKOHIEHTpPAaLlMK CBs3aHa, TJaBHBIM o0Opa3oM, ¢ ero JUNOQUIBHOCTBIO. Mepoil u3MepeHus
TUMOGUIBHOCTH SIBIIIeTCS KOdQUIHMEeHT pacmpenenenns okrtaHoi/Boga (K,y), KOTOpeIli B ciydae
TUIMO(HUIBHBIX HEMOHOTCHHBIX OPraHMYECKHX BEIIECTB, MMOJBEPrarOIIUXCs MUHUMAIBHOMY METa0oJN3My
wii OuorpaHcpopMmanvd B OpPraHu3Me, HAXOJUTCA B COOTHOIICHUH C (DAKTOpPOM OHOKOHIICHTPAIIMU.
IMostomy K, yacTo Ucmons3yercs JJis OnpenesicHusi OMOKOHIICHTPAI[MH OPTaHWYECKUX BEIECTB HA OCHOBE
smmpuaeckoro cootHormenus mexmy log KBK u log K. s OOMbIIMHCTBA OpPraHMYECKHX BEIISCTB
HUMEIOTCSI METOJIbl OLEHKH, MO3BOJISOIINE paccuuTath K,,. JlaHHbIE 0 OMOKOHIICHTPUPYIOIINX CBOHCTBAX
BEIIECTBA MOTYT IIO3TOMY OBITH 1) ONpeAeeHbl OMBITHBIM IyTeM; 1i) pacCuMTaHbl HA OCHOBE 3HAYCHUMN
Kow, OTIPEIeICHHBIX OMBITHBIM IMyTEeM; HIIH 1i1) PacCUMTaHbl HA OCHOBE 3HaYeHUH Ky, MONyUYeHHBIX MyTeM
MIPUMEHEHUSI  KOJWMYECTBEHHBIX  3aBHcHMoOcTedl  "cTpykrypa—aktuBHOCTh' (K3CA). Hmxke mansl
METOAMYECKHE YKa3aHWs 10 HHTEPIpPETaludd 3TUX OAaHHBIX, a TaKKe MO OLECHKE KIacCOB XUMHYECKHX
BEIIIECTB, TPEOYIOIMIUX 0cOO0TO BHUMAHHUS.

A9.5.2.3 Kosgpgpuyuenm 6uoxonyenmpayuu (KbK)

A9.5.2.3.1 Koaddumuenr OMOKOHIIEHTpAIIMU OIpEeaesseTCss KaK BECOBOE COOTHOIIECHUE MEKITY
KOHIICHTpAIlUell XUMUYECKON MPOAYKIIMH B OMOTE M €€ KOHILICHTpAIlMil B OKPYXKAIOIIeH cpene, B TaHHOM
cilydae BOJIE, B CTAI[MOHAPHOM cocTosiHuH. TakuM o0pazom, KEK MoxeT ObITh OmpeiesieH ONBITHBIM MyTeM
B YCIOBHUSX, COOTBETCTBYIOIIMX PABHOBECHOMY COCTOSIHHIO, Ha OCHOBE H3MEPEHHBIX KOHIICHTpALUU.
OnHako OH MOXET OBITh TAK)KE PACCUNTAH KaK COOTHOIICHHE MEKIYy KOHCTAHTAMH CKOPOCTH TIOTJIOIICHHS 1
BBIBEJICHUS TIEPBOTO MOPSJIKA, IIPUYEM 3TOT METO HE TPEOYEeT HATMUUS CTALIMOHAPHOTO COCTOSIHHS.,

A9.52.3.2 Bt moKyMeHTanbHO MOATBEPKIACHBI M OAOOPEHBI Pa3IMYHbBIE PYKOBOISIINE MTPHUHITUTIEI
HCHLITaHHﬁ, HaIlpaBJICHHBIC Ha ONPCIACIICHUC OIIBITHBIM IIYTEM 6I/IOKOHHCHTpaI_[I/II/I y pBI6I>I, mpuIcM
HauOoJee pacHpOCTPAaHCHHBIM M3 HUX SBISETCA PyKOBOAAmMM npuHiun wucneitanuii  ODCP
(OECD 305, 1996).

A9.5233 B nemsx knaccudukanuu nmpeanoyTeHre B KOHEYHOM CUYETE BCET/Ia OTJACTCS MOTyYESHHBIM
OTBITHBIM IyTEM BbICOKOKauecTBEHHBIM 3HaueHMssM KBK, Tak kak 3TH JaHHBIE UMEIOT MPUOPUTET HAJ
KOCBEHHBIMH JaHHBIMU, TAKUMH, KaK, Harpumep, Koy.

A9.5234 BricOokOKaueCTBEHHbIE [aHHBIE ONPENESIOTCA KaK JAaHHbIE, B OTHOIIEHHH KOTOPBIX
COOJIIONIEHEI W ONMHCAHBI KPUTEPUU HANEIKHOCTH TPUMEHEHHOTO METOJa WCIBITAHWKN, HampuMep,
MOANICP)KAHUE IIOCTOSSHHON KOHIICHTPAIlMK BO3JACHCTBHS, W3MEHEHHS COICp)KAaHUS KHUCIOpoAa U
TEMIEPATyPhl, TOATBEPHKJACHUE TOTO, YTO OBUIO JIOCTUTHYTO CTAI[MIOHAPHOE COCTOSHHUE U T. J. OmbIT OyaeT
CUHMTATHCS BHICOKOKAYECTBEHHBIM HCCIIEIOBAHUEM, eclii OyJeT MPeOCTaBICHO ero Ha/Jiexalllee OnmrcaHue
(HanpuMep, B COOTBETCTBHH C IPABWJIBHBIMHU JTA0OPATOPHBIMH METOJIAMHU), KOTOPOE MTO3BOIUT IPOBEPHUTH,
ObUTH M COOJIO/ICHBI KPUTEPUU HAJE)KHOCTH. KpoMe TOro, OKEeH OBITh UCIOJIb30BAaH COOTBETCTBYOIIUIH
AHAIMTUYECKUA METOHA JUIA JO3UPOBAaHUS HCIBITYEMOW XHMHUYECKOW NPOAYKIMH M €€ TOKCHYHBIX
MeTa0OJUTOB B BOJIC U B TKAHIX PHIOBI (TTompoOHee cM. pazaen 1, nomonaenwne I1I).

A9.52.3.5 Huskoe unm comHurensHoe KauecTBO 3HaueHnd KBK MokeT nmpuBecTy K OIMIMOOYHOMY WIIH
CIIMIIIKOM HHU3KOMY 3HAa4eHHWIO 3TOro (haKTopa; 3TO NMPOWCXOAWT, HAIPHUMEpP, B TOM CIIydae, €CId OBLIH
HCIOJIb30BaHbl M3MEPCHHBIC KOHIICHTPALMU UCIBITYEMOTO BEIIEeCTBA B PHIOC M B BOJE, HO 3TH U3MEPCHUS
ObUIH CJENaHBbl TIOCJIE CIMIIKOM KOPOTKOTO IIEpUOJa BO3IEHCTBHS, B TEYCHHUE KOTOPOTO HE OBLIO
JIOCTUTHYTO craruoHapHoe coctosane (cm. OECD 306, 1996, B OTHOLIEHHH OIEHKH BpPEMEHH,
HEOOXOAMMOTO IS NOCTIKCHHsI paBHOBecHs). IloaTomMy, mpekie 4YeM HCIOJIB30BaTh OTH JaHHBIC, HX
HEOOXOJMMO TIIATEIBHO OLIEHUBATh, M CJICIYET PAaCCMOTPETh BO3MOXKHOCTh HCIOJL30BaHMS BMECTO HHUX
sHaueHusa K,,,.
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A9.52.3.6 Ecnmn He wumeercs nanHbix o 3HaueHun KBK ans peiObl, MOTYT HCHONB30BaTHCS
BBICOKOKauecTBeHHbIe AaHHbIe 0 3HaueHun KBK mns npyrux BumoB BogHbix opranu3moB (Hampumep, KBK,
OTpENeNeHHBI UId TONyOBIX Muamid, ycrpull, rpedemkoB (ASTM E 1022-94)). 3nauenus KbK,
COOOIIEHHBIE JI1 MUKPOBOIOPOCIIEH, CIeayeT HCIOIb30BaTh OCTOPOXKHO.

A9.5.2.3.7 B cmyuae cuibHO JIMMOQUIBHBIX BeIIeCTB, Hampumep co 3HadeHweM log K, Beime 6,
3HauyeHusi KbK, ompeneneHHble ONBITHBIM IyTEM, MMEIOT TEHACHIMIO K YMEHBIICHUIO IPU YBEIMYEHUU
log K,y. TeopeTwueckn 5Ta HENWHEHHOCTh OOBSACHSETCS, TJIABHBIM O0pa3OM, CHIKCHHEM KHHETHKH
[IPOHMKHOBEHHMS Yepe3 MeMOpaHbl MM YMEHBIIEHHEM >KHPOPACTBOPUMOCTH KPYIHBIX MOJIEKyl. B Takom
Cllydyae IPOM30HAET J/HIIb HE3HAYUTENbHOE OHOAKKyMYJIMpPOBAaHME M IIOIJIOIIEHHE JTHUX BEILECTB
Oopranm3smMoM. MoOTyT oKa3aThb CBOE BIHSHHE H Jpyrue (akTOpbl, B HYaCTHOCTH OKCIEPHUMEHTAJIbHEIC
apTedakTbl, TakWe, Kak HEJOCTHUTHYTOE PaBHOBECHE, CHIDKCHHE OHOAKKyMYJIMPOBAaHHsS B pe3yjbTaTe
copOLMM OpraHMYecKUX BEIIECTB B BOIHOHU (a3e u aHanuThyeckue omuoOku. Iloatomy cnemyer ocoGeHHO
OCTOPOXHO OLICHHWBATh dKclepuMeHTalbHble AaHHble 0 KBK cunbHO nUnouibHBIX BEIIECTB, TaK KaK 3TH
JaHHbIe OyAyT OTIMYATBHCSA Topa3fo 0osiee BHICOKMM YPOBHEM HETOYHOCTH IO CPABHEHHIO CO 3HAYCHHSIMHU
KBK, onpeneneHHpIMH AJ151 MEHEE JTUIOPUIIBHBIX BELLIECTB.

A9.52.38 KBK B pa3snu4HBIX TOJOMBITHRIX BUJAX OPTaHU3MOB

A9.5.2.3.8.1 3uauenus KBK, wucmonp3yemeie mis KiaccH(UKAIlMM, OCHOBAaHBI Ha W3MEPEHHUSX,
Kacarolumxcs Bcero opranusma. Kak ykaspIBaloCh BBIIIE, ONTUMAIbHBIMHA JaHHBIMH I KiacCU(DUKALUN
sBisttoTest 3HaueHuss KBK, monyuennsie ¢ momonrsio Metoga uchbiTanus 305 ODCP wnu paBHOLEHHBIX
MEXIYHApOIHBIX METOJOB, B KOTOPBIX HCIIONB3YyeTCsl Menkas pbi0a. II0CKONBKY COOTHOIIEHHE MEXKIY
TUTOIIAIBIO0 Ka0p M BECOM Y MEJKHX OPTaHHW3MOB BHIIIE TI0 CPABHEHHUIO C KPYIHBIMH OPTaHU3MaMH, TO Y HAX
Oyzer ObIcTpee AOCTUTHYTO CTallMOHApHOE COCTOsiHME. Pazmep opranu3amoB (pbIObI), MCHOJIB3YEMBIX B
WCCIIEIOBAHNAX OWOKOHIIGHTPAllMH, HWMEET T[03TOMY CYIIECTBEHHOE 3HAa4YeHWEe C TOYKH 3PEHUs
MIPOAOJDKATENBHOCTH (a3pl morjomeHns, Torga kak 3HadeHne KBK ocHOBaHO HCKITIOYMTENHHO Ha
KOHIICHTpAIMsIX B pbi0E W B BOJE, HM3MEPEHHBIX B CTAllMOHAPHOM COCTOsHUHU. [losTOMy, eciu B
WCCJICJIOBAHUSAX OWOKOHIIEHTpAIMu OblIa KCIIOJNIb30BaHA KPYIHAs pbI0a, HAmpuMep B3pPOCIbIC JOCOCH,
HEOOXOJMMO OTIPEeNeTUTh, OBUT JIM IMEPUOJ TOTJIOMEHUS JOCTATOYHO IPOJOJDKUTEIBHBIM, YTOOBI OBLIO
JIOCTUTHYTO CTAIIMOHAPHOE COCTOSIHME WJIM YTOOBI MOTIJIa OBITh TOYHO YCTAHOBJIEHA KOHCTaHTAa CKOPOCTHU
MIOTJIOIICHHUS.

A9.5.2.3.8.2 Kpome Toro, Korma B IESIX KIACCH(DHUKAITMN WCIOIB3YIOTCS CYIIECTBYIOIINUC IaHHBIC,
MOXET OKa3arbes, 4To 3HaueHuss KBK ObLIM mosyueHBl MyTeM HCIOJB30BAHUS HECKOJIBKUX Pa3IUYHbIX
BHJIOB PHIOBI WM JIPYTHX BUIOB BOJHBIX OPTraHU3MOB (HAmpuMep, BEHEPOK) W B OTHOIICHHU Pa3IUYHBIX
opraHoB pri0. CormocTaBiIeHNE dTUX JaHHBIX MEXKITy COO0H M MX CpaBHEHHE ¢ KPUTSPUIMH KIIacCH(UKAITIH
noTpeOyIOT, CIEOBATEIbHO, HEKOTOPBIX OOIIMX 0a3 JaHHBIX WU CTaHAApTH3AlMU. BbIJIO OTMEYEHO, 4TO
CYIIIECTBYET TECHAsl CBA3b MEXK/y COJCPKAHUEM >KUPOB B PHIOC WIIM B BOJHOM OpPraHU3ME M HAOII0JacMbIM
3naueHneM KBK. [loatomy, korga comocrasmistor 3HaueHnss KBK s pa3nuyHbIX BUAOB PHIOBI WIIH KOT/Ia
nepeBozT 3HaueHus: KBK ams oTnenbHpIX opraHoB B 3HaYEHHS, OTHOCSIIIUECS KO BCEMY OPTaHH3MY, TO, KaK
npaswio, 3HaueHuss KBK BbIpaaloT ¢ y4eToM COMOCTaBUMOTO cojaepikaHus xupoB. Ecnu, Hampumep, B
Hay4dHOI uTepaType Haxonsat 3HadeHns KBK, kacaromuecs Bcero opranu3ma Ml €ro OTIENbHBIX OPTraHoB,
To Ha mepBoMm atane KBK paccumTsiBaeTcsi Mo OTHOMIEHHWIO K MPOIEHTHOMY COAEPIKaHUIO KHPOB IyTeM
UCIIOJIb30BAHKUS OTHOCHUTEIBHOIO COJACPIKAHUS JKUPOB B phIOe (3HAYCHUS >KUPHOCTH, THUIMYHBIC IS
MOJIOTIBITHOTO BUJIa OpPTaHW3Ma, MOKHO HaWTH B HAy4YHOW JIUTEpaType WIM B PYKOBOSINEM MPUHIIMIIC
WCIBITaHWi) win ee opraHe. Ha BTopom stame KBK paccunThIBaeTCS B OTHOIICHHH BCETO THITHYHOTO
BOJTHOTO Opranm3Ma (MEJIKO# pPhIOBI) HA OCHOBE TEOPETUIECKOTO CPEIHETO COACPKaHUS KUPOB. Yarie Bcero
[0 yMOJIYaHWIO TIpUCBauMBaeTcs 3HadeHue, paBHoe 5% (Pedersen et al., 1995), Tak kak OHO sBisIeTCS
OKBHUBAJICHTOM CpPEIHETr0 COAEpPKAHWS IKUPOB B MEIKOW pbIOe, HCHoIb3yeMod B PykoBopmsmem
npunIume 305 O3CP (1996).
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A9.5.2.3.8.3 Kak npaBuio, ucroyib3yercs Hanbosee Bricokoe momyctuMoe 3Hadenne KBK, BeipakerHOE
110 OTHOLICHUIO K 3TOH 0011eil ®KupoBoii 6aze, 4ToObl onpeaennts 3HaueHne KBK mo oTHomeHno K ;xuBoMy
BeCy Ui €ro CpaBHEHHS C TpelcibHbIM 3HaueHueM, paBHbIM 500, B COTJIACOBAHHBIX KPHUTEPHUIX
knaccuduranuu (cMm. tadbnuiy 4.1.1 B rnase 4.1).

A9.5239 Hcmonp30BaHne MEUEHBIX BEIIECTB

A9.5.2.39.1 Hcnonp3oBaHHE paTuOaKTUBHBIX MEUCHBIX BEIIECTB MOKET OOJISTYUTh aHAIN3 IPOo0 BOJIBI U
pBIObL. OnTHAKO M3MepeHHue OOIIel paJluoaKTUBHOCTH, €CIIU TOJBKO OHO He OyleT MpPOBOIWUTHCS KaKHM-
HUOYIb CIIEIUANBHBIM METOJIOM aHaln3a, MOXKET OTPaKaTh MPUCYTCTBUE MCXOTHOTO BEUIECTBA, a TAKXKe
OJTHOTO WJIM HECKOJBKUX €ro BO3MOXKHBIX METa0OJUTOB M BO3MOXKHOTO METaOOIHM3MPOBAHHOTO YIIIEPOAa,
KOTOPBI OBbIT MHKOPIIOPUPOBAH B OpraHWYECKHE MOJEKYJbl TKaHed poiObl. [lostomy 3Hauenus KBK,
OIIpeIeNICHHBIE C MOMOIIBI0 MEUCHBIX aHATH3UPYEMBIX BEIIECTB, OOBIYHO 3aBBIILAIOTCA.

A9.5.2.3.9.2 Korma UCITONB3yIOTCS MEUEHBIC BEIIECTBA, PaAHOaKTHBHAS METKa HanboJjee 9acTo BBOIUTCS
B YCTOMYUBYIO YacTh MOJICKYJIbI, H TIO3TOMY OmpezaelicHHOe TakuM oOpazom 3HaueHue KBK Brirouaer KBK
MeTa00JIUTOB. Y HEKOTOPBIX BEINECCTB MMEHHO METAOOJIHUT MPOSBISET HAHOOJEe BBHICOKYIO TOKCHYHOCTH U
HaUOOJBINYI0 CIIOCOOHOCTh K OMOKOHIICHTpaluu. M3MepeHns, Kacaroliuecsl NCXOHOTO BEIECTBa, a TAKKe
€ro MeTa6OHI/ITOB, MOT'YT MO3TOMY HUMETH BaXXHOC 3HAUCHHC I MHTCPHPCTALMN JAaHHBIX 06 OIIaCHOCTHU
TaKUX BEIECTB JUIsl OKPYXKarolieh cpeibl (BKIIFOYast CIOCOOHOCTh K OMOKOHIICHTPAIIHH ).

A9.52.393 B ombiTax, ric HCIOJB3YIOTCS MEUYCHBIC BEIIECTBA, HAUOOJBIIYIO KOHIICHTPAIIUIO
PaAMOAKTUBHOW METKH YacTO OOHApY)KUBAIOT B JKEIYHOM my3bipe pwi0. [lpuumnHa 3TOTO sIBICHHS
MIPUITACHIBACTCS TIporieccy OMoTpaHchopManuil B TEUEHH W TOCIEAYIONIETO BBIICTICHHS METabOIMTOB B
kemaHbIi my3eiph (Comotto et al., 1979; Wakabayashi et al., 1987; Goodrich et al., 1991: Toshima et al.,
1992). Koraa pblObI HE MUTAIOTCS, COACPKUMOE HMX YKEIYHOTO My3bIps HE MEPEeXOAWT B KHUIIEYHHK H B
JKEITYHOM ITy3bIpe MOTYT HaKalUIMBAaThCA BHICOKHE KOHIEHTpAIK MeTabommToB. TakuM 00pa3oM, MUIIEBOH
PEXHUM MOXET OKa3blBaTh SIPKO BbIpaxkeHHOe BozjercTBue Ha udMepeHHbld KBK. B Hay4HO!l nuTepatype
MOKHO HAaWTH JaHHBIC MHOTOYMCIICHHBIX HCCIICJIOBAHWH, aBTOPbI KOTOPBIX HMCIIOJIB30BAIA MEUYCHBIC
COCIIMHCHUS M HE JaBaiu pbli0aM kopMma. B pe3ynbraTe B JKETYHOM ITy3bIpe ObUIM OOHApY>KEHBI BHICOKHE
KOHIIEHTpAIlMK PaJUOaKTHUBHOTO Marepuana. B OONBIIMHCTBE CllydaeB OWOKOHIIEHTpAIUs B OTHX
HCCIICJIOBAHUSAX 3aBbIllIcHA. TakuM 00pa3oM, MpH OICHKE pPe3yJbTaTOB HCIBITAHWNA, B XOJIE KOTOPBIX
HCIOJIb30BAIMCH MEUCHBIC COCTUHECHHS, BEChMa BAXKHO ONPEICIIATh TAKKE MHUIIECBOM PEXKUM.

A9.52.39.4 Ecmu KBK B mepecdere Ha MedeHble OCTaTKH TpeBblmaeT wwm paseH 1 000, To B
PyxoBomsmiem mnpunnmne 305 OB3CP  (1996) HacToATENbHO pEKOMEHAYeTCs WISHTUGUIHUPOBATh U
KOJIMYECTBEHHO OIPEJIENSITh, HAIIPUMED B CITy4ae MECTHIIUO0B, TPOAYKTHI Pa3IOKEeHHS B TKAHAX PHIOBI, €CIIH
OHH TIpencTaBisitoT He MeHee 10% oT o0miero KoindecTBa OCTaTKOB B CTAlMOHAPHOM COCTOSIHMH. Ecmm
JMAHHBIX 00 WICHTU(HUKAIMK W KOJIUYCCTBCHHOM OIPEACICHUA METAa0OJIMTOB HE MMEETCs, OLICHKa
OMOKOHIICHTpAIIUY JIOJDKHA OCHOBBEIBaThcs Ha 3HaueHHMM KBK, m3MepeHHOM /sl MEUYEHBIX COCTUHCHHIA.
Ecnu B cnyuae BeliecTB, MMEIOIINX CHIBHYIO TeHASHIHIO K Onoakkymyisiiuu (KBK > 500), nmerorcs muib
3aaueHust KbK, mony4yeHHbIe 111 HCXOJHOTO COEAMHEHUS U MEUEHBIX COEAMHEHUH, TO U Kiaccuukanum
STUX BEIIECTB CIAEAYyeT UCIONB30BaTh qaHHbIe M0 KBK MeueHbIx coequHeHuit.

A9.52.4 Koappuyuenm pacnpedenenus okmanon/sooa (K,,)

A9.5.2.4.1 B cnyuae opraHMueckHMx BEIIECTB MPEANOYTEHHE CIEAYeT OTIaBaTh MCII0JIB30BAHUIO
BBICOKOKAUECTBEHHbIX 3HAaueHUH Kow, MOIyueHHBIX ONBITHBIM IyTE€M, WM 3HAYEHUM, ONpPENEICHHBIX B
pe3ynbTaTe HCCIEIOBAaHMA UM Ha3HAYEHHBIX B KadecTBE pPEKOMEHAyeMbIX. B cioyuae oTCyTCTBHA
9KCHEPUMEHTAIBHBIX JAaHHBIX BBICOKOTO KauecTBa MOMKHO HCIIONB30BaTh B Ipolecce KiIacCUPHUKaLuu
YTBEpXKJICHHBIE JaHHBIE THIIA KAdeCTBEHHON 3aBHCHMOCTU '"CTpyKTypa-aktuBHOCTH"' (K3CA) misa
onpenencans log K. Takue moareepkmennbie 3HadeHUsT K3CA MOTYT HCIONB30BaThCS 03 M3MEHEHHS
COTJIACOBaHHBIX KPUTEPUEB, €CIM OHHM KacaloTcid TOJBKO XUMHYECKON MPOAYKIUH, Ui KOTOPOH HYETKO
YCTAQHOBJIEHA UX IIPUMEHUMOCTh. B cilydae Takux BEIIECTB, KaK CHJIbHbBIE KHCJIOTHl U OCHOBAHUS, BEILLIECTBA,

- 604 -



Agtopckoe npaBo © Opranuzarnuu O0benaeHHbIX Hanuii, 2011 rog

pearupyrIone ¢ pacTBOPUTEIEM, W TOBEPXHOCTHO-aKTHBHBIE BEIECTBA, JTydIlle MMETh 3HaueHHs Kow,
paccuntansbie Ha ocHOBe K3CA mim Ha ocHOBE MHIIMBUAYaIbHBIX [TOKa3aTellel paCTBOPUMOCTH B OKTaHOJE
U Boje, 4eM 3HaueHue, ocHoBaHHoe Ha Kow, ompenenenHom ananmutudeckum mnytem (EEC A.8., 1992;
OECD 117, 1989). B ciny4yae nOHM3HPYIOMUXCS BEIIECTB N3MEPEHUS TOJKHBI OCYIIECTBISATHCS, KOTIa OHU
UMEIOT HE MOHU3UPOBaHHYK (opMy (CBOOOIHAs KHUCIIOTa WJIM CBOOOJHOEC OCHOBAHHE), MPHUECM
HCIIONIb30BAThCS JTOJKEH TOJIBKO MOIXOSIIUN A 3Toro OydepHsiii pactBop, pH koroporo nmxke pK B
ciry4ae cBOOOIHOM KHCIIOTHI WiH BhIlie pK B ciydae cBOOOTHOTO OCHOBaHUSI.

A9.5.242 DKcnepuMenTanbHoe onpeaenenue Koy

g SKCreprMEHTAIBHOTO ONPEENICHUST 3HAYEHUH Ko ONMCAH P CTAHAAPTHBIX METOJIOB,
HaTlpUMep METOJ BCTPSXWBAaHHA BO (IIAKOHE M BBICOKOd(QQEKTHBHAS kuakoda3Has xpomarorpadus
(BOXX), B cTaHAapTHBIX PYKOBOAALIMX NPUHLHMIAX, B YaCTHOCTH B PykoBomsimem mpunuune 107 O3CP
(1995), PykoBonsmem npunnumie 117 O3CP (1989), nokymentax EEC A.8 (1992), EPA-OTS (1982), EPA-
FIFRA (1982), ASTM (1993) u B pH-meTpmueckoM MeTone (HAXONAIIUUCS B CTagud pPa3pabOTKH
pykoBomsmmii npuHuun OJCP). Meron BeTpsxuBaHUs BO (JIAKOHE PEKOMEHIYETCs, KOT/a 3HaYCHUE
log K, HaxomuTcs B quana3one ot —2 10 4. OH NpUMEHSeTCS TOIBKO K MPAKTUIECKH YHCTHIM PACTBOPUMBIM
B BOJIE BEIIECTBAM WM OKTaHOIy. /{71 B BBICOKOW CTEMEHHW JHIO(PMIBHBIX BEIIECTB, KOTOPbIE MEIJICHHO
pacTBOPSIOTCS B BoJie, Oojiee JOCTOBEPHBIMHU SBIISIOTCS OOBIYHO JAHHEIE, MMOJyYeHHBIE C TIOMOLIBIO METOIA
MEAJICHHOTO INepeMemuBanusi. Kpome Toro, skcrepuMeHTanbHbIe TPYAHOCTH, CBA3aHHBIE C 00pa30BaHUEM
MHUKpOKAIeJIeK BO BpeMs BCTPSIXMBAHUS BO (PIIaKOHE, MOXKHO B HEKOTOPOI CTEIIEHH MPEOJIONIETh C IIOMOIIBI0
METOJIa MEIJICHHOTO MEepEeMEIINBaHUA, IIPU KOTOPOM BOJIa, OKTAHOJIBI M HCIIBITYyeMasi CMECh NMPUBOJATCS B
paBHOBECHE B PEAaKLIMOHHOM ammapaTre, B KOTOPOM OHH MEAJIEHHO MepeMEeUIMBaroTCs. MeTox MeUIEHHOTO
repeMenInBanusl (HaXOSIIUNACS B CTaIuu pa3padoTku pykoBosamuid npuanun ODCP) nemaet BO3MOKHBIM
TOYHOE W dYeTKoe ompenencarne Kow cmeceit, y koropeix 3Hadenue log K., moxomur 1m0 8,2 (mpoekT
pykoBosiero npuHnuna O3CP, 1998). Kak u meron BcTpsxuBaHUs BO (UIaKOHE, METOJ MEIJIEHHOTO
TepeMeNIHBaHNs IPUMEHSETCS K MPAKTHYECKH YMCTBIM BEIIECTBAM, PACTBOPHMBIM B BOJE U B OKTAHOTE .
Merox BDOXKX, KOTOpBIM TPOBOAMTCS HA aHATUTHICCKUX KOJIOHKAX, PEKOMEHAYETCs, KOorja 3HadeHHe
log Kow Haxomutcst B nmuamazoHe 0—6. Merox BOXKX MeHee uyBCTBUTENEH K MPUMECSM B UCIBITYEMOM
COCAMHEHHUHU TI0 CPABHEHHUIO C METOJIOM BCTpsxuBaHUs (iaakoHa. Eme onnum Metomom miameHenus log Ko,
sBIsieTcst Metol reHepupyromei kononku (USEPA 1985).

IMockonbky K, He Bcerma ynaercs ONpeAeUTh ONBITHBIM IyTEM, HAapUMep B CiIydae
XOPOIIIO PAacTBOPUMBIX B BOJE BEIIECTB, OYEHb JUMOMUIBHBIX BEIIECTB M CYpHaAKTAHTOB, MOMHO
HCIIONB30BaTh 3HaueHue Koy, onpenenennoe Ha ocHoBe K3CA.

A9.5243 UcnonwzoBanne K3CA mis onpenenenns log Koy,

Ecnu naiineno pacuetHoe 3Hauenue Kow, TO ciemyer yduuTwIBaTh MeTox pacueta. s
pacuera K, pa3zpaboTansl U mpomoipkaioT paspabaTtsiBaTbes MHorouncinennsie K3CA. Korga He umeercs
9KCHEPUMEHTANIBHBIX ITAaHHBIX, Ul OLEHKH PUCKAa YacTO HCIOJIB3YIOTCS UYEThIpe MMEIOLIMECS B MPOJake
nporpammsel it [I9BM (CLOGP, LOGKOW (KOWWIN), AUTOLOGP, SPARC). CLOGP, LOGKOW u
AUTOLOGP ocHoBaHbI Ha CyMMUPOBaHNH BKJIaJ0B (PyHKIMOHAIBHEIX TpyI, Toraa kak SPARC ocHoBaHa
Ha Oosiee pyHAAMEHTAIBHOM aJITOPUTME AJIS1 MOJACIMPOBAHUS CTPOCHHSI XUMUYECKUX coeAnHeHUH. OOBIYHO
Toiabk0 SPARC MOET HCIONIB30BAThCS VIS HEOPIaHMYECKUX WIIM METaUIOOPTaHUYECKUX COCIMHEHHUH.
CrienmanbHbIe METOIBI HeoOXoauMBbI A pacyera log K, B cllydae OBEPXHOCTHO aKTHUBHBIX COCIMHEHUH,
xenaktupyroux areitoB u cMmeceil. CLOGP pexomeHnayercs B IMpOEKTE YTBEP)KICHHSI METOJOB OLIEHKU
K3CA, xoTopbIii OBUT MOATOTOBJICH COBMECTHO C YTIpaBJICHHEM IO OXpaHe Ookpykaromieh cpemsl CILIA u
Espomneiickum corozom (US EPA/EC 1993). B nyonukaiuu Pedersen et al. (1995) pekoMenayeTcs B Leisax
knaccugukanuu nporpammsel CLOGP u LOGKOW B cuity ux HaJe:KHOCTH, HAJIMYUS B IPOJAKe U JETKOCTH
ncnonb3oBanus. B tabnune A9.5.1 yka3zaHbl METOABI OLICHKH, PEKOMEHyeMble AJIS KIIaCCH(UKALIH.
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Tadauua A9.5.1: K3CA, pexomenayemas 1Jis1 pacuera K,

Moaean JAunanazon log Kow Kacaercs Bemectn

CLOGP 0 <log Koy, <9? [Iporpamma no3BosseT paccanutath log Ko, 11t
OpraHuvecKux coeauHeHui, cogepxamux atromsl C, H, N, O,
rajorena, P, u/viun S.

LOGKOW —4<log Ky, <8 [Iporpamma mo3Bonsiet paccuntath log Koy m1st

(KOWWIN) OopraHuvecKkux coeauHeHui, cogepxamux atomsl C, H, N, O,
ramoreHa, Si, P, Se, Li, Na, K n/unu Hg. Ona Mmoxer Takxe
JlaBaTh IMPOTHO3bI 110 HEKOTOPKIM Cyp(aKkTaHTaM, TaKUM, KaK
STOKCHJIATHI CIIUPTOB, KPACSIIUE BEIIESCTBA U
JUCCOITMUPOBAHHBIE BEIIECTRA.

AUTOLOGP |log K, > 5 [Iporpamma no3BossieT paccuutats log Koy, ms
OopraHuvecKkux coeauHeHui, cogepxamux atomsl C, H, N, O,
rajoreHa,

P u S. B Hacrosiiee Bpems pa3pabaThiBarOTCs
YCOBEPIIICHCTBOBAHUS C IIEJIbIO PACIIMPEHHSI 00JIacTH
npumeHeHus nporpamMmmel AUTOLOGP.

SPARC [aet Gosiee HaZEeKHBIC SPARC sBnsercs ckopee MEXaHUUECKOH MOJICTIBIO,
pe3yJIbTaThl IO CPABHEHUIO C |OCHOBAHHOW Ha TEPMOIUHAMHYECKUX MPUHIIAIIAX, YEM
nporpammamMu KOWWIN u  |neTepMUHACTHYECKON MOJIEIbI0, OCHOBAHHOH Ha 3HAHUSX,
CLOGP nnist coennHeHnii,  |moirydeHHBIX Oiarofaps pesyibratam HaOmronenuid. [Toatomy
nmerommx log Kow > 5 SPARC otnuuaetcst oT Mojenei, B KOTOPBIX UCIOJIB3YIOTCS
K3CA (mampumep, KOWWIN, CLOGP, AUTOLOGP), Tem,
YTO JJIs1 TECTOBOTO Psijia XMMUYCCKOU MPOAYKIIUU HE
TpeOyeTcss HUKaKUX M3MEPEHHBIX JaHHbBIX 1Mo log Kow.

B o61mmeM Ttoapko SPARC MOXKeT UCIIONIB30BATHCS IS
HEOPTaHWYECKUX U METAJUIOOPTaHUIECKUX COEAMHEHUH.

“ IIpoeepka npagunvrocmu danHbixX, nposedennas Huemena, komopwiii cpagnun 3navenus log K, onpedenennule

ONbIMHBIM HYMeEM, C pACYEeMHbIMU SHAYEHUAMY, NOKA3ANA, YMO OaHHAA NPOSPamMMa moyHo npeockasvisaem log K, ons
00abUWO020 YUCAA BUOO8 OP2AHUYECKOU XUMUYECKOU Npodykyuu 8 ouana3oHe om meHee ) do bOonee 9 (n =501,
r2 =0.967) (TemaNord 1995: 581).

b .
C yuemom 0ua2paMMbl pa36poca, 6 Komopou npedcmaeﬂeﬂbl pacuemsvl U IKCnepumenmailbHble 3HAYEHUA

log K,,, (Syracuse Research Corporation, 1999), xacarowuecs 13 058 coedunenuil, cuumaemcs, 4mo npocpamma
LOGKOW o0aem oocmogepubie pe3yiomamol 0jisi COeOuHeHutl, y komopwvix sHauenue log K, naxooumcs ¢ ouanasone
om—4008.

A9.5.3 Knaccol xumuueckux eeuiecme, mpeodyroujue 000020 GHUMAHUA C MOYKU 3PEHUA
snauenun KbK u K,,,

A9.5.3.1 Nmeercs psaa pU3NKO-XMMUYECKAX CBOMCTB, KOTOPBIE MOTYT 3aTpyAHUTH onpenaenenue KbK
nin ero uaMepenue. CyIecTBYIOT BEILECTBA, KOTOPbIE HE KOHLEHTPUPYIOTCS B OMOJOrMYECKHX Cpelax B
COOTBETCTBUM C MX JpyI'MMH (HU3MKO-XMMHYECKMMHU cBoiictBamu. Hanpumep, mnpocTpaHCTBEHHOE
3aTpy/IHEHHE WJIU TIOBEPXHOCTHAsA aKTUBHOCTH, KOTOpPask HE MO3BOJISIET MCIOJIB30BATh JECKPUIITOPHI, IENAI0T
HeleIeco00pasHbIMU U3MEPEHHS U UCIIOJIb30BaHue 3HaueHuH log Koy

A9.53.2 Tpyonvie seugecmea
A9.53.2.1 HekoTopele BemiecTBa TpPyIHO UCHBITHIBATE B BOJHBIX CHCTEMax, W JUIsl OOJETYECHUS

WCIBITAHUIM 3TUX MaTepuajoB ObUIM MMOATOTOBNICHBI MeTonndeckue ykazanus (DoE, 1996; ECETOC 1996;
u US EPA 1996). OOCP 3aBepuiaer pa3paboTKy pyKOBOACTBA IO UCHIBITAHUSIM TPYAHBIX BEIIECTB B BOJHON

- 606 -



Agtopckoe npaBo © Opranuzarnuu O0benaeHHbIX Hanuii, 2011 rog

cpene (OECD, 2000). DTOT HOKYMEHT SBJISETCS XOPOIIMM HCTOYHHKOM HH(POPMAIUU, KOTOPBIA MOXKET
OKa3aTbCA TAKXKE IIOJIE3HBIM JJIA I/ICCJ]CZ[OBaHI/Iﬁ 6I/IOKOHI_[eHTpaIH/II/I, O TUIlaX TPYAHBIX IJIA HCIILITAHUA
BellecTB U 00 3Tarnax, HeOOXOAMMBIX IS TOJYYEHUs IOCTOBEPHBIX PE3YJIbTATOB MPHU HCIBITAHUSIX STUX
BemiecTB. Tpy/HbIC sl UCTIBITAHUS BEIECTBA MOTYT OBITh CI1a0OPACTBOPUMBIMH, JIETYYUMH BELICCTBAMH
WIA BEIECTBAMH, TOJBEPrarOlIUMUCSA OBICTPOMY PA3JIOKEHUIO B PE3yJIbTaTe TaKHUX IPOIECCOB, Kak
(oTonpeBpallieHue, TUAPOIN3, OKUCICHUE WM OMOJIOTMYECKOE PA3JIOKEHUE.

A9.53.2.2 UToOBI BBI3BATH CBOIO OHMOKOHIICHTPAITMIO B KAadeCTBE OPTaHUYECKOTO COCAMHCHHUS,
BCHICCTBO NOJIKHO PACTBOPATLHCA B KHpPaAX, IPUCYTCTBOBATH B BOAC U 6])ITI) T'OTOBBIM K IIPOXOXKIACHUIO UCPE3
xabpsl pp10. CBOWCTBA, KOTOPHIE W3MEHSIOT 3Ty TOTOBHOCTh, M3MEHSIOT, CIEIOBATENbHO, WCTHHHYIO
OMOKOHIICHTPAIINIO BEIIECTBA M0 CPABHEHUIO € MPOrHo3aMu. Hampumep, BemecTBa, CiocoOHbBIE K OBICTpOMY
OMOPA3JIOKEHUIO, MOTYT MPHUCYTCTBOBAaTh B BOJHOW Cpelie TOJbKO B TEUCHHE KOPOTKOrO HMHTEpBaja
BpeMeHH. Tak ke JeTy4ecTh ¥ TUAPOIIU3 YMEHBIIAT KOHIIEHTPAIMIO U BpEMs, B TEUSCHHE KOTOPOTO BEIIECTBO
TOTOBO K OMOKOHIIEHTpanuu. AOCopOIus TBEpABIMU IIPUMECSIMHU WX 4Yepe3 00y JPYTYI0 MOBEPXHOCTh
SIBIIIETCSL €IIe OJHMM B@)XXKHBIM [apaMeTpoM, CIOCOOHBIM YMEHBIIUTh WCTUHHYIO KOHIICHTPAIIHIO
BO3JICHCTBHS BellecTBa. MIMeeTcs psiji BEIECTB, B OTHOIIEHUH KOTOPHIX OBLIO IOKA3aHO, YTO OHH CIIOCOOHBI
OBICTPO TpPaHCPOPMHPOBATHCS B OpraHU3ME, TIe TakKkuM 00pa3oM K 0ojee HHU3KOMY, 10 CpPaBHEHHUIO C
oxumaeMbiM, 3HadeHnto KBK. BemectBa, KoTOpble 00pa3ylOT MHIEUIBI WA arperarbl, MOTYT
KOHUCHTPHUPOBATHECA B GI/IOHOFH‘ICCKI/IX cpeaax B MEHBIIIEH CTENEeHU IIO0 CpaBHCHUIO C IIPOrHO3aMu,
CICIaHHBIMU HA OCHOBE MPOCTHIX (PM3HKO-XUMUYECKHX CBOMCTB. Tak jke 00CTOUT Jie0 U ¢ TUAPOPOOHBIMU
BEIIECTBAMH, COJEPKAIIMMHUCA B MHIIEIUIAX, 0Opa30BaHHBIX BCIIEJCTBHE HCIIOIB30BAHUS IHCIIEPTaTOPOB.
HOBTOM}/ HCIIOJIB30BAaTh JUCTICPTaTOPhl B UCIIBITAHUAX HA 6H03KK}/MY.H$IHI/IIO HE PCKOMCHOYCTCA.

A9.53.2.3 B 1memom ompeneneHne  CIOCOOHOCTH  TPYNHBIX JUIS  WCIBITAHWS — BEMIECTB K
OMOKOHIICHTPAITUH TIPEATIONaraeT B KauecTBe IpeaBapuTeabHoro ycoBusa n3Mepenue 3HadeHnii KbK n K,y
C y4eTOM HCXOJHOTO BemecTBa. Kpome Toro, Hamjiexaiiee OmpenelcHHE HCIBITYeMON KOHIICHTpAIluu
SIBIISIETCS TIPEABAPUTENLHBIM YCIIOBUEM JUTS TIOTBEPKACHUS MTPaBHILHOCTH nanHoro 3HadeHns KbK.

A9.533 Cnabopacmeopumvle eujecmed u CJONCHbLE eUjeCEd

Ocoboe BHUMaHHE CIIeAYeT YAeIsITh Cl1a00pacTBOPUMBIM BeliecTBaM. YacTo pacTBOPUMOCTh
9THX BEIECTB OBIBAET HUXKE Ipejiesia OOHAPYKEHUs, YTO CO3JIaeT MPOOIEMbI IPH UHTEPIIPETALMN JaHHBIX O
CIOCOOHOCTH K OWOKOHIEHTpanud. [l TakuxX BewlecTB CHOCOOHOCTh K OHOKOHLEHTpAMU JOJKHA
OCHOBBIBAaThCS Ha 3HaueHUAX log K, OnpeneneHHbIX ONBITHBIM ITyTEM MM paccunTaHHBIX ¢ yueTtoM K3CA.

Korma MHOrOKOMITOHEHTHOE BEIIECTBO HE MOXKET MOJHOCTBIO PACTBOPSITHCS B BOJE, BAXKHO
YCTaHOBUTH KOMITOHEHTHI CMECH, HACKOJIbKO 3TO MPAKTHYECKU OCYIIECTBUMO, W ONPEIEIUTh CIIOCOOHOCTh
9TOTO BEMIECTBA K OMOAKKyMYJISIINH, MCIIONb3Ysl UMEIONTytocs HH(OpMaInio 00 3TuX KoMmmoHeHTax. Ecnm
OMOaKKyMyJIMpyEeMble KOMIIOHEHTHI COCTAaBIISIOT 3HAYMTEIBHYIO YacTh CIIOXKHOTO BEIIeCTBa (HampuMep,
0ornee 20% win gaxke MEHBIIEE COJIEPKAHUE B CIIydae OMACHBIX KOMIIOHEHTORB), TO CIIO)KHOE BEIIECTBO
JOJDKHO CUUTATHCS OMOAKKYMYIJIUPYEMBIM.

A9.53.4 Buvicoxomonexynapunovie seugecmea

Haumnass Cc HEKOTOpPBIX pPa3MEpPOB MOJIEKYJ, CIOCOOHOCTh JAHHOTO BEIIECTBA K
OMOKOHIEHTPALUK YMEHbIIAETCS. DTO SIBIICHHE BHI3BAHO, BO3MOXKHO, MPOCTPAHCTBEHHBIM 3aTpyJHEHHEM
OpY TPOXOXKICHUM BELIeCTBA Yepe3 jkaOepHble MEpPENOHKH. bhUIO TNpemIokeHO NPUMEHATh K
MOJICKYJIIPHOMY BECy MOporoBoe 3HadeHue, paBaoe 700 (manpumep, European Commission, 1996). Oxuako
3TO TpeleNbHOE 3HAYeHHE IOABEPINIOCh KPUTHKE, TaK KaK OHO MCKIIOYall0 HEKOTOphIE BEIIECTBA,
crocoOHbIe OKa3bIBaTh KOCBEHHOE BozfeiicTBHe Ha BomHylo cpexy (CSTEE, 1999), u Bmecto Hero ObL1o
MPEJIOKEHO HCIOJIb30BaTh IOpOroBoe 3HadeHue, pasHoe 1 000. B memoMm cnemyer y4yuTHIBaTh
OMOKOHIICHTPALMI0 BO3MOXHBIX METa0OJMTOB WM MPOAYKTOB PpA3I0KEHUS KPYIHBIX MOJIEKY]I B
OKpy>Karoiei cpezne. JJaHHbie 0 OMOKOHICHTPAMH MOJIEKYJ C OONBIIMM MOJICKYJISIPHBIM BECOM CIEIyeT
[I0O3TOMY TIIATEIbHO OLEHMBATh W HCIOJNb30BaTh JIUIIb B TOM CIIydae, €CIM TaKHe IaHHbIC CUUTAIOTCS
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a0COJIIOTHO TOCTOBEPHBIMH B OTHOIIEHUH KaK MCXOJHOI'O COEANHEHHUS, TAK M €T0 BO3MOXHBIX METa00IUTOB
WK IIPOSYKTOB Pa3JIoKEHUs B OKPYXKAIOLIEH cpesie.

A9.5.3.5 Ilogepxnocmno-axmuenvie azenmol

A9.5.3.5.1 Cyptakrantel cOCcTOAT W3 JUNOMUIBHOW dYacTH (Yalle BCEro — alKWIbHAas Ielb) H
ruapoUIBbHON YacTH (MOJsIpHAs TOJIOBHAs Tpymma). B 3aBHCHMMOCTH OT 3apsijia TOJIOBHOW TPYIIIIEI
cyphakTaHTBI TOAPA3ACISAIOTCS HA AHUOHOAKTHBHBIC, KATHOHOAKTUBHbIC, HCHOHOTCHHBIC I aM(OoTepHBIE.
B cuny pa3HooOpasusi MONAPHBIX TOJOBHBIX TPYNI MOBEPXHOCTHO-aKTHBHBIC BEIISCTBA IMPEICTABISIOT
co00ii KJlacC pa3IM4YHbIX B CTPYKTYpPHOM OTHOIICHUHM COCIMHEHHH, KOTOPBIE ONPENEINSIOTCS CKOpee HX
MOBEPXHOCTHOW AaKTUBHOCTBIO, Ye€M HUX XUMHYECKHMM cTpoeHHeM. CHocoOHOCTh Cyp(hakTaHTOB K
OMOaKKYMyJISIIMM HEOOXOJMMO TO3TOMY pacCMaTpuBaTh NPUMEHUTEIBHO K Pa3IMYHBIM MOJKIaccam
(aHMOHOAKTHBHBIE, KATHOHOAKTHBHBIE, HEHMOHOT€HHBIE, aM(OTEpHbIE), a HE KO BCEHl Tpymnme B ILIEJIOM.
[ToBepXHOCTHO-aKTHBHBIC BEIECTBA MOTYT OOpa30BBIBATH SMYJIbCHH, OHOAKKYMYJIHPOBAaHHE KOTOPBIX
YCTaHOBHUTH TpyaHO. OOpa3oBaHWe MHUIICIUT MOXKET IOBJIEYh 3a CO00# m3MeHeHne (pakiluy, TOIIaroIehHcs
OMOJIOTHUECKOMY YCBOCHHUIO, JAaX€ €CIH SBHO IPHCYTCTBYET PacTBOP, YTO CO3AaeT MNpOOIeMBl Ui
MHTEPIPETAINN TAaHHBIX, KACAIOIIUXCSI CIIOCOOHOCTH K OMOJIOTHYECKOMY HAKOIUICHUIO.

A9.53.5.2 Koo dunmenTs! OMOKOHICHTPANH, TIOTY4YEHHBIE OTBITHBIM Ty TeM

3nauenns KBK, m3mepennsie Ha cypdakTanTax, mokaspBaiot, 4To KbBK MoxeT Bo3pactarh
[IpY YBEJIMUEHUU JUIMHBI AJIKWIBHOW LIENM U 3aBUCUT OT MECTa KPEIUICHMsI NOJSAPHOW I'OJIOBHOM TPyNIbl U
JOpyTruX 0COOCHHOCTEH CTPOCHUSI.

A9.53.53 Koaddumment pacnpenenenus okranon/soaa (K,y)

B ciyuae moBepXHOCTHO-aKTHUBHBIX BEIECTB KO3()(UIMEHT paclpenesieHnsi OKTaHOJI/BoJa
HE MOXKET OBITh OIPE/IeNIeH C TIOMOIIBI0 METO/Ia BCTPSAXMUBAHUS (hIIaKOHA WM MEJICHHOTO MepeMeIINBaHMUS
u3-3a oOpa3oBaHUs 3Myibcuid. Kpome Toro, Monexyssl cypdakraHTOB OyayT MPHCYTCTBOBAaTH B BOJHOM
(aze MOYTH UCKITIOYUTEIBHO B ()OpPME MOHOB, TOTJa KaK, YTOOBI PAaCTBOPHUTHCS B OKTAHOJE, OHHU JOJIKHEI
OyZIyT COemMHHTBhCA ¢ HpOTHBOMOHOM. [losTomy 3HaueHme Kow, MNONydeHHOE OIBITHBIM IIyTeM, HE
XapakTepu3yeT pacrpezenenuss HoHOreHHBIX cypdakTanToB (Tolls, 1998). C nmpyroit cTopoHbl, OBLIO
JI0Ka3aHO, YTO OMOKOHLEHTpalMs aHHOHOAKTHBHBIX U HEMOHOTCHHBIX MOBEPXHOCTHO-aKTHUBHBIX BEIICCTB
Bo3pactaer ¢ mnosbimeHueM smnoduiasHOocTH (Tolls, 1998). Tomnc (Tolls (1998)) mokazam, 4ro ams
HEKOTOPBIX MOBEPXHOCTHO-aKTHBHBIX BemecTB 3HaueHHe log Kow, paccunTaHHOE ¢ TIOMOIIBIO MTPOTPAMMEI
LOGKOW, MoxeT OBbITh MOKa3aTeJIeM CIIOCOOHOCTH K OMOaKKYMYJISINMHU; OJHAKO IS APYTHX cypdakTaHTOB
TpeOyercs "koppekuus" 3HadeHus log Kow, paccumranHoro mo meroxy PoOeprca (Roberts (1989)). Otun
pe3yNbTaThl TOKA3bIBAIOT, YTO KAa4eCTBO OTHOIIEHWH MEXKIy pacCUMTaHHBIMH 3HadeHusAMH log Ko, u
OMOKOHIEHTpAIIMel 3aBHCUT OT KJIACCa M KOHKPETHOTO BHJA COOTBETCTBYIOIIMX cypdakTaHToB. [losTomMy
CIIEIYeT OCTOPOKHO MPOBOJIUTDH KJIACCHU(UKALMIO CIIOCOOHOCTH K OMOKOHLIEHTpPALMH Ha OCHOBE 3HAYCHUM
log Koy

A9.54 IIpomueopeuusvie oannvle u omcymcmeue OGHHbIX
A9.54.1 Ilpomusopeuuswvie dannvie, kacaowuecs KbK

B ciydae, ecniu umeroTcss MHOro4yHcieHHble JaHHble, Kacatouieca KBK, pe3synsratel moryt
0Ka3aThCsl MPOTHBOpeYMBHIMU. Kak mIpaBmiio, MPOTUBOPEUMBBIE PE3YJIbTAThl, OTHOCSAIIMECS K BEILIECTBY,
KOTOPOE HECKOJIBKO pa3 IOABEPrajioch COOTBETCTBYIOIIEMY HCIHBITAHHIO HAa OWOKOHIIEHTPAIHMIO, HYKHO
HMHTEPIIPETHPOBATh UCXO/ U3 BECOMOCTH J0Ka3aTeIbCTBA. JTO O3HAYAET, YTO €CIIU JUIsl JAHHOTO BEILIECTBA
ObUTH TIONMy4YeHBI JKcrepuMeHTaidbHble 3HaueHUs KBK omHoBpemenHo > m < 500, To mns ompeneneHUs
CITIOCOOHOCTH JTOTO BEIecTBA K OMOKOHIICGHTpAIlMM HEoO0XoauMo OyAeT HCIIoNbh30BaTh HamOosee
Ka4eCTBEHHbIC 1 000CHOBAaHHBIE JaHHBIE. ECIM COXPaHSIOTCS paCXOXKACHUS MEXIy 3HAUCHHUSIMHU, HaIPHMED
€CIIM MMEIOTCSI BBICOKOKauecTBEeHHbIe naHHble 0 3HadyeHnu KBK s pasnuuHbIX BHIOB PBIOBL, TO TOraa
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HeoOXoauMo OyJeT BBIOpaTh, B KaUeCTBE OCHOBHI JUIA KIIACCHU(UKAITIMH, CaMbIii BBICOKMMA W3 WMEIOIIUXCS
roKa3aTeseu.

Kornma nmerotcs Gonee kpymHble HaOOpHI MaHHBIX (4 3HaueHWs] WM Oollee), Kacaroumuxcs
OJIHOTO M TOTO K€ BHJIA U CTAMH JKU3HH, MOKHO MCIIOJIb30BaTh CpeaHee reomerpuueckoe 3Hauenue KBK B
KaueCTBE IMOKA3aTelsl, XapaKTEPHOTO JUIs TAHHOTO BUJA.

A9.5.4.2 IIpomusopeuusvie dannvie o log K,

B cnyuae, ecni MMEHOTCS MHOTOYHCICHHBIe aaHHble 0 log Ky, MO OJHOMY M TOMY Xe
BEIIECTBY, TO PE3YJIbTAaThl MOTYT OKa3aThCs MPOTUBOPECUMBBHIMU. ECiH s JAHHOTO BEIIECTBA IOJTyYEHBI
snaueHus log Ky, KOTOpbIE OMHOBPEMEHHO > U < 4, TO JJIs ONpPEAEICHUs CIIOCOOHOCTH ATOTO BEIIECTBA K
OMOKOHIICHTPAIUK HYXHO OYJIET UCHOJB30BaTh HanOoJee KauyeCTBEHHbIC M 00OCHOBaHHbBIE JaHHbBIC. Ecimu
COXPAHSIOTCS PACXOXKICHHUSA, TO OOBIYHO MPEUMYIIIECTBOM MOJIB3YyeTCsS HanOojee BBICOKOE U3 JOMYCTUMBIX
3HadueHne. B atoM ciydae 3madenue log Ky, paccumranroe Ha ocHOoBe K3CA, MOXET HCIIONH30BATHCS
TOJIBKO JIJ1s1 THPOPMAIIMOHHBIX LIEIEH.

A9.543 Oxcnepmuas oyenka

Ecim ve umeercs nukakux naHHbIX 0 KBK mnm log Ky, MOMy4eHHBIX OMBITHBIM ITyTEM, H
HHUKAaKWAX MPOTHO30B B oTHOMmeHHH log Ky, TO CITOCOOHOCTh K OMOKOHIIEHTPAIIMK B BOTHOM Cpele MOXKET
OTIPENIEIATHCS C TIOMOIIBIO DKCIIEPTHOM OILIEHKH, Takas OIICHKA MOXXET OCHOBBIBAaTHCS HA CpPaBHEHUH
CTPOEHHUSI MOJEKYJNbl CO CTPOCHHEM MAPYIHX BEIIECTB, B OTHOIICHUHU KOTOPBHIX HMEIOTCS 3HAYCHUS
onokoHneHTpanuu win log K, MoTydeHHbIE OMBITHBIM ITyTEM, WX K€ TPOTHO3bI B OTHOIICHUHU Koy,

A9.5.5 Cxema npunamus pewieHuil

A9.5.5.1 Ha ocHOBe anamm3a W 3aKIIOYCHHHA, NPHBEACHHBIX BBINIE, ObLIa pa3paboTaHa cxema
MPUHATUA peIHeHI/Iﬁ C ILCJIbIO O6JIeF‘IeHI/I$I MMPUHATUA PCHICHUA B OTHOUICHUHN CHOCO6HOCTI/I JaHHOT'O
BeIIeCTBAa K OMOKOHIICHTPAIIMH B BOJHBIX OPraHU3MaX.

A9.5.5.2 B  komewHoM cuere uia  Uenedl  kimaccuUKAMKM  TPEANIOYTCHHUE  OTHACTCS
BBICOKOKayecTBeHHbIM 3HaueHusM KBK, momydeHHbiM ombiTHbIM myTeMm. 3Hauenne KBK Hu3koro wim
COMHHTEIFHOTO Ka4eCcTBa He MOJDKHBI MCIIOJIb30BaThCS B IEIAX KIACCHU(HUKAINK, €CII UMEIOTCS TaHHBIE O
log Ky, Tak Kak OHM MOTYT JaTh OMHOOYHOE WM CIWIIKOM Hm3Koe 3HadeHue KBK B cmry, Hampumep,
CIIMIIKOM KOPOTKOTO IEpUoja BO3JCHCTBHUS, B TEYEHHE KOTOPOTrO HE OBUIO JIOCTUTHYTO CTAallMOHAPHOE
cocrostame. Ecin He umeercs 3HaueHust KBK mist pp10, MOXKHO HCTIONIB30BaTh BEICOKOKAYECTBEHHBIE TAHHBIE
o KBK, moyuennsie st Ipyrux BUAOB (HAIIPUMED, MUIHH).

A9.5.53 B cnyuae opraHuuecKkuxX BEUIECTB MPEIMOYTHUTEIHLHO HCIOJIb30BATh BHICOKOKAYECTBEHHBIC
3Ha4YeHUs Koy, MOMYUYCHHBIC OMBITHBIM MYTEM, WM 3HAYCHHUS, KOTOPBIC OBLTH PACCUUTAHBI B HCCIIEIOBAHUSIX
W TIPUCBOCHBI B Ka4eCTBE PEKOMEHIyeMbIX. ECIIM He MMeeTcs BRICOKOKAUECTBEHHBIX 3KCIIEPUMEHTAITBHBIX
JAHHBIX, TO MOXHO HCIOJb30BaTh, B Mpolecce Kiaccudukamnuu, AOCTOBepHble AaHHble Tuma K3CA
(kKonMYeCcTBEHHAs 3aBHCUMOCTh "CTPYKTypa-akTHBHOCTB") Juist onpenenenus log K. Takue moctoBepHbie
3HadeHnss K3CA MOTyT HCITONB30BaThCSA 0€3 M3MEHEHHsI KPUTEPHUEB KIIacCH(DHUKAIINN, eCITH OHU KacaroTCs
JIMIIb XUMHAYECKOM IMIpOAYKIHWH, IJId KOTOpOﬁ YCTKO YyCTAaHOBJICHA UX NPHUMCEHACMOCTD. I[HH TaKHuX BCHICCTB,
KaK CHJIbHBIC KHCIIOTHI U OCHOBaHUS, KOMIUIEKCHl METAJIOB U IMMOBEPXHOCTHO-aKTUBHBIC BEIIECTBA, CICIYET
ompenenuTh 3HaueHne Kow, paccumranHoe Ha ocHoBe K3CA WM WHIUBHIYalbHBIX MOKA3aTEIsIX
PacTBOPMMOCTH B OKTaHOJIC U BOJE, BMECTO TOTO, YTOOBI OInpeaACIATh Kow AHAJIMTUYCCKUM IIYTEM.

A9.554 Ecin nmanHble HMMEIOTCA, HO HE ObUIM OOOCHOBAHBI, TO HEOOXOAMMO HCIIOJIL30BATh
AKCTIEPTHYIO OIICHKY.
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A9.5.5.5 Pemenne o ToM, oOnamaer JM JaHHOE BEIIECTBO CITOCOOHOCTHIO K OMOKOHIIEHTPAIMH B
BOJIHBIX OPraHU3Max, MOYKHO IPUHSTH, UCIIOJIb3YS CIACAYIOUIYIO CXeMY:

a) Homyctumoe/kauectBenHoe 3HaueHne KBK, momydennoe onbITHRIM mmyTem = JIA:

i) KBK > 500: BerectBo 06sagaeT cioCOOHOCTBIO K OMOKOHIICHTPAIUH
i) KBK < 500: BemiectBo He 0071a1aeT ClIOCOOHOCTHIO K OMOKOHIICHTPAIIHH.

b)  Homycrtumoe/kauectBenHoe 3HaueHue KbK, monydennoe onbitHeIM ITyTem = HET:
Jonycrimoe/kauectBeHHoe 3HaueHue log K, moxydeHHOe ONBbITHBIM IyTeM = JIA:

1) log K, > 4: BemecTtBo 001aaeT crrocOOHOCTHIO K OMOKOHIIEHTPAIUN
i)  log K, <4: BemecTBo He 007a1aeT CIIOCOOHOCTRIO K OMOKOHIICHTPAITHH.

c) Jonycrumoe/kauectBenHoe 3Hadenne KBK, momyuennoe onbitHeiM iyTem = HET:

Jomyctumoe/kavectBeHHOe 3HaueHne log K., momydeHHoe onbITHEIM myTem = HET:
Hcnonp3oranue nocroBepablx K3CA s pacuera 3HaueHus log K, = J1A:

i) log K, > 4: BemmecTtBo 00nagaeT cnocoOHOCTBIO K OMOKOHLIEHTPALUU
ii) log K, < 4: BemecTBo He 00agaeT cnocOOHOCTHIO K OMOKOHIIEHTPAITHH.

A9.6 Hcnoas3oBanue K3CA
A9.6.1 Hcmopusa eonpoca
A9.6.1.1 KonmdectBeHHyI0 3aBHCUMOCTH "CTPYKTYyphl—akTUBHOCTE" (K3CA) B X0/1€ HCHBITAaHUS

BOJTHOM TOKCHYHOCTH MOKHO MPOCIIeTUTH 1o pabotam OseproHa B Lliopuxe (Jlumuuk, 1986 romn) u Maiiepa
B Map0bypre (Jlumauk, 1989 rox). Dty uccienoBareny NpoJIeMOHCTPHPOBAIIN, YTO CIIOCOOHOCTH BEIIECTB
BbI3bIBaTh HEUYBCTBUTEIBHOCTH Y TOJOBAaCTHUKOB U MEJKOH pPBIOBI HPSMO IPONOPIHOHAIBHA HX
HU3MEpEeHHOMY KO3 QHUIUEHTY paclpeneneHusl OJMBKOBOEe Macio/Bona. B cBoeit Hanucannoii B 1901 romy
monorpadun "Studien iiber die Narkose" OBepToH BBICKa3zal MIPEIITONIONKEHHE, YTO ATa B3aWMOCBS3b
OTpaXkaeT TOKCHYHOCTh, BOZHHUKAIOIIYIO MPH CTaHJAPTHBIX MOJSPHBIX KOHIEHTpAIMAX WM oObeme Ha
KakoM-JIHOO ydacTke Mosekynsl BHyTpu opramm3ma (Lipnick, 1991a). Kpome Ttoro, oH mpwumen K
3aKJIIOYEHHUI0, YTO 3Ta TOKCUYHOCTh COOTBETCTBYET TOM € KOHLIEHTpPAllMU WIM TOMY Xe 00beMy s
pPa3IMYHBIX OPraHU3MOB, YTO IOMVIOIIEHUE MPOUCXOJUT YEpPe3 BOAY WINM IO HHTATSALMOHHOMY ITyTH.
B siBieHuM OTCYTCTBUS YyBCTBUTEIBHOCTH 3Ta B3aMMOCBA3b N3BECTHA Kak Teopusi Meitepa—OBepToHa.

A9.6.1.2 Kopeun X3HII 1 ero koseru no komiemky IloMoHa npennoXuiy Ucnoiab30BaTh CUCTEMY
OKTaHOJIa/BOJIa B KAYECTBE KOHTPOJILHOH CHCTEMBI pacTpeeICHIsI 1 OOHAPY KN, 9TO ITH KO3 OHUITHESHTHI
pacnpeneneHus SBIAIOTCS aJAUTUBHBIM, CTPYKTYPHBIM CBONCTBOM, KOTOPOE MOKHO HEMOCPEICTBEHHO
BBIYHCIIATH HA OCHOBE XMMUYECKOTO CTpoeHUs. Kpome Toro, OHM yCTaHOBHIIHM, YTO JJISI BHIBEICHHUS MOJIEIN
K3CA HyXHO HCIIOJIE30BaTh PETPECCUBHBIN CTATHCTUUYCCKUN aHAN3 pe3yNbTaToB. lIpuMeHsst Takon
MOJIX0MA, 3TH aBTOpbl 00BsiBHAM B 1972 rogy o paspabotke 137 momeneit K3CA B Buzme ¢Gopmydnsl
log (1/C) = A log K, + B, e log K, — ko3¢ duimment pacupenenennsi okTaHoi/Boga, a C — MomspHas
KOHIIEHTpAIIHsI XUMHYECKOTO BEIIECTBa, JAI0NIasi CTAaHAAPTHYI0 OMOJIOTHYECKYIO pEakIMio Ha BO3JIEiCTBHE,
OKa3bIBaEMOE MPOCTHIMA HHEPTHBIMH OPTaHWYECKUMH COCIUHEHHUSMH, HE SIBIITIOIIUMUCS DJIEKTPOIUTAMH,
Ha JKUBOTHBIE OPTaHU3MBI, OPTaHbl, KJIETKH U JTaXKe YuCThie pepMeHTHI. [14Th U3 3THX ypaBHEHHH, KOTOPHIE
NPUMEHSAIOTCS K TOKCHYHOCTH TMSTH OJHOATOMHBIX CHHPTOB JJsl MATH BHIAOB PbHIO, HMEIOT IOYTH
WACHTUYHBIE HAKJIOHBI U OTPE3KH, KOTOPHIE MPAKTUYECKH COBIANAIOT C COOTBETCTBYIOIIUMH MTapaMeTpaMH,
HavineHHeME B 1981 romy KéneMaHHOM, C IpeABIIYIIMME TPYAaMH KOTOPOTo X3HII ObLJI, TO-BUIUMOMY, HE
3HakoM. K&HemMaHH W [pyrue IOKa3aid, YTO BCE ITH IPOCThIE WHEPTHBIC BEIECTBA, HE SBIISAIOIIAECS
JNEKTPOIUTAMH, OKA3bIBAIOT HAPKOTUYECKOE BO3ICHCTBHE B XOJAE HWCHBITAHWI Ha OMpEAETICHHE OCTPOH
TOKCHUYHOCTH Uil PBIO, MPUBOAS K TOKCHYHOCTH MWUHHMAJIBbHOW MM KOHTposibHOW BenmumHbl (Lipnick,
1989b).
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A9.6.2 IKcnepumenmanshvle apmedhaxmeol, npusoOAUUe K HEOOOUEHKE ORACHOCHU

A9.6.2.1 Jpyrue HEedNeKTPOIUTHI MOTYT 001anaTh 0ojiee BRICOKOW TOKCHYHOCTBIO IO CPAaBHEHHUIO C
TOKCHUYHOCTBIO, TIpejicKazaHHON ¢ roMolnbio 3Tux K3CA, olHaKo OHM HE MOTYT OBITh MEHEE TOKCHUHBIMH,
€CJIM TOJILKO B XOJI€ OIBITA HE MPOU3OILIO CIyY4alHOro sIBJICHUS. Takue dKCIepUMEHTAIbHbIC apTe(aKkThl
BKIIFOYAIOT JaHHBIE, MMOJYYCHHBIC JJISl TaKUX COSAMHEHWH, KaK YTJIEBOAOPOIbl, UMEIOIINE TEHACHIUIO K
UCIIAPEHUI0 BO BPEMs TECTHUPOBAHMsI, a TakKe OYeHb TUAPOPOOHBIC COCTUHEHMS, JUIS KOTOPBIX
MIPOJIOJDKUTENBHOCTh UCTIBITAHHUSI HA OCTPYH0 TOKCUYHOCTH MOXKET OBITh HEJOCTATOYHOMN JUIsl JOCTHXKCHUS
CTAIlMOHAPHOTO PAaBHOBECHS MKy KOHIIEHTpaIeil B BOIHOM (Da3e (KOHTPOJIBHBIA PacTBOP B aKBapuyMe) U
BHYTpEeHHEH TuapodoOHOIt 30HOH HapkoTHdeckoro BozaercTBus. [ paduk K3CA, mpencrasisonuii coooi
3aBucHUMOCTh log Koy, 0T log C i 3TUX MPOCTHIX MHEPTHBIX HEJIEKTPOIMTOB, OOHAPYKUBAET JUHEHHYIO
3aBUCHMOCTh IIPH YCIIOBHH, €CIU 3TO PaBHOBECHE YCTAaHABIWBACTCS JO 3aBEpIICHUS WCHbITaHus. [lo
3aBepIICHNN UCTIHITAaHHSI HaOIro1aeTcsi OnImHeHAs 3aBUCUMOCTD, IPUYEM CaMbIM TOKCHYHBIM XUMUYIECKAM
BEIIIECTBOM SIBJIICTCS BELISCTBO C CaMbIM BBICOKMM 3HaueHueM log Ky, MpH KOTOPOM YCTaHOBHJIOCH 3TO
pasnoBecue (Lipnick, 1995).

A9.6.2.2 Hpyryro mpobieMy Tpu HWCHBITAHHSAX CO3IaeT IOPOT PACTBOPUMOCTH B Boze. Ecmu
3¢ (eKkTUBHAs TOKCHUYECKas KOHIICHTPAIMs INPEBBINIACT PACTBOPUMOCTH COCJAMHCHHUS B BOJE, HUKAKOTO
sbdekTa HAOMIOMATECA HEe OyAeT Jaxke MpH HachlmeHHH Bojbl. COCAMHEHHS, Y KOTOPBIX MpeicKa3aHHas
TOKCHYECKasi KOHIICHTpaIHs OJIM3Ka K PacTBOPUMOCTH B BOJIC, TOXKE HE MPOSBAT HUKAKoro 3¢ ¢ekra, ecin
IMPOAOJDKUTCIIBHOCTE HMCIBITAHUA HEAOCTAaTOYHA [JII AOOCTUIKCHUSA pPaBHOBCECH. Takoe xe IOporoBoc
3HAYCHHE OTMEYAaeTCs Yy CyppakTaHTOB, €CIM TOKCHYHOCTh TIpeAcKa3zaHa MpH KOHIICHTPAIIHUH,
MPEBHIMAIIEH KPUTHUECKYIO KOHIICHTPAIIUIO MUIIEITIOBOTO 00pa3oBaHus. XOTS TaKHe COCTUHEHUS MOTYT
HE NPOABJIATH TOKCUYHOCTH B 3TUX YCJIOBUAX, KOTJd OHU UCHBITBIBAIOTCA OTACIIBHO OT APYIUX BCUICCTB, OHU
TEM HE MEHEee CIIOCOOCTBYIOT TOKCHYHOCTH cMecedl. B ciyyae coenuHeHHI, MMEKOIIUX OJHO M TO XKE
3Hauenue log Koy, pasimuuusi B paCTBOPUMOCTH B BOJE OTPAXAIOT PA3IM4Hs B DHTANBIUH IUIABJICHUS 11O
OTHOIICHUIO K TOYKE IUIABJICHUS. ToYKa IJIaBICHHS OTPa)KaeT CTENEHb YCTOWYMBOCTU KPHCTAIUTNYECKOM
pPeIICTKH, U €€ 3HAUCHUC O6YCJ'IOBJ'IGHO MCKMOJICKYJIAPHBIMU BOAOPOJAHBIMU CBA3AMU, OTCYTCTBUEM
HHPOPMAITMOHHON THOKOCTH U cuMMeTpueil. Uem Ooliee CHMMETPHYHO COCTUHEHHUE, TEM BhIlIe OyaeT ee
touka 1utaBienus (Lipnick, 1990).

A9.6.3 IIpo6nemvt mooenuposanus K3CA

A9.6.3.1 Bri6op coorBercTByromei monenu K3CA o3Havaer, 4To 3Ta MOJAEIL JACT JOCTOBEPHBIN
MMPOTHO3 TOKCUYHOCTH W OMOJIOTMYECKOW aKTUBHOCTH HEUCIBITAHHOW XUMHYECKOH mpoaykiuu. BooOie
TOBOPSI, JTOCTOBEPHOCTh YMEHBIIAETCS C BO3PACTAaHHEM CIIO)KHOCTH XMMHYECKOTO CTPOCHHS, €CIU TOJIBKO
3aBucuMocTh K3CA He ObTa yCTaHOBJICHA IS Y3KO OIPEACICHHOTO BHAa XUMHYECKOW MPOIYKITAH,
CXOJKETr0 B CTPYKTYPHOM OTHOIIICHHUH C BEIIECTBOM Ha cranuu dkcrnepumenta. Moaenu K3CA, momydyeHHbIe
Ha OCHOBE y3KO OIPEJIEICHHBIX KJIACCOB XUMHUYECKOW MPOIYKIUH, IMIMPOKO UCIONB3YIOTCS B Pa3padOTKe
(hapManeBTHYECKNX MpEenaparoB, KaK TOJIBKO HIACHTH(HUIIMPOBAHO HOBOE HAYaIbHOE COEAMHEHWE M €CIU
€CTh HEOOXOJMMOCTh BO BHECCHHMH HE3HAYMTEIbHBIX CTPYKTYPHBIX H3MEHEHUH Uil ONTHMH3AIUH €ro
AKTUBHOCTU (M YMEHBIICHUS TOKCUYHOCTH). B 00IeM, 1eJib COCTOUT B OCYIISCTBICHUHM PAaCUYCTOB IyTEM
CKOpee MHTEPIOJISIIAN, YeM DKCTPATIOISIUH.

A9.6.3.2 Hampumep, ecaum wumeroTcss paHHble, Kacawommuecs 96-gacoBoi JIKsy st uepHOro
TOJICTOTOJIOBA, B OTHOIIEHHWH AITAaHOJA, n-OyTaHONa, TekcaHola-1 ¥ HOHaHONa-1, MOXHO C OmpeeNeHHON
YBEPEHHOCTBIO IPOTHO3UPOBATH JTOT PE3yJIbTAT I N-TIPOIAHOJNA W IEeHaTaHoma-1. 3aTo C MEHbIIeH
YBEPEHHOCTHIO MOKHO ITPOTHO3UPOBATH TAKOW PE3yJIbTAT JJIsS METAHOJIA, TaK KaK B €ro Caydae pedb Obl Iuia
00 H3KCTpamnoJIMpPOBAHMKM MEHBIIEIO YHUCIA aTOMOB YIJIEpOJa IO CPAaBHEHUIO C JPYroil HCHBITAHHOW
XUMHYECKON MpoyKipei. PakTHIeCKH MOBeIeHUE TIEPBOTO WIeHa TAKOTO TOMOJIOTHYECKOTO Psa SBISIETCS
OOBIYHO B BBICIICH CTENCHM HEHOPMAJIbHBIM KM HE JOJDKHO IPOTHO3HUPOBATHCS HAa OCHOBE JaHHBIX,
Kacarolnuxcs OCTAIbHBIX WICHOB ATOro psaa. Jlaxke TOKCHUYHOCTH CIIUPTOB C PA3BETBICHHON LIETIBIO MOXKET
OKa3aThCsl HEOOOCHOBAHHBIM HKCTPAIIOIIMPOBAHUEM, B 3aBHCHMOCTH OT PacCMaTPHBAaeMOTO pe3yJIbTara.
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Taxkoe OKCTpPAIlOJIMPOBAHUE CTAHOBUTCA €II€ MEHEEC ONOCTOBEPHBIM OT TOI'O, YTO TOKCHUYHOCTH CBA3aHa C
MIpOU3BOACTBOM METa00IUTOB C OIIpEACJICHHBIM PE3YyJILTATOM, 4 HE CO CBOMCTBAMH MCXOJHOTO COCIUHCHHUS.
Tak K€, €CJIM TOKCUYHOCTDH BbI3BaHa OIMMOCPEAOBAHHO YCPE3 MCXAHU3M CBA3H C KOHKPETHLBIM pEUEIITOPOM, TO
MOXET Ha6J'IIO,Z[aTLCH CHIIBHOE JICHCTBHE IIPpU HC3HAYUTCIIbHBIX U3MCHCHUAX XUMUYICCKOI'0 CTPOCHUS.

A9.6.3.3 JlocTOBEpHOCTh TaKWX MPOTHO30B 3aBUCUT B KOHEYHOM CUET€ OT TOro, B Kakoil mepe
COCAMHEHHMS, HCHONb30BaHHble 111 nomydeHus mopenn K3CA s onpeaeneHHOro OHOJIOTMYECKOTO
pesyinbrata, OyIyT IOEeHCTBOBaTh IIOCPEACTBOM OOIIETO0 MOJIEKYJSIPHOro MexaHu3ma. Yacto, m gaxe B
oonpmmHCcTBE caydaeB, K3CA mpencrapnser co0oil He MEXaHHCTHUYECKYIO, & BCETO JIUIIb KOPPEISIIUOHHYTO
Mozeinb. [lo-HacTosimieMy IOCTOBEpHAsh MEXaHUCTHYECKas MOZEIb JOJDKHA yCTAaHABIMBATHCS HA OCHOBE
psiza BUAOB XMUMHUYECKON MPOLYKIIMHU, BCE U3 KOTOPBIX JEUCTBYIOT IO 00IIEMY MOJIEKYJISIPHOMY MEXaHU3MY,
Y COOTBETCTBOBATH YPABHEHHUIO C OJHUM MM HECKOJIBKUMH MapaMeTpaMu, HETIOCPEICTBEHHO CBS3aHHBIMU C
OJTHOM MJTM HECKOJBKUMH CTaIusIMH paccMaTpruBaeMoro Mexanusma. Takue nmapameTpsl Uik CBOMCTBa Ooree
IIMPOKO HM3BECTHBI O] HA3BAaHHEM ''MOJIEKYJISIpHbIC IECKpUNTOpHI'. BakHoe Takxke MMETh B BUAY, YTO
MHOTHE Takue OOBIYHO HCIIOJIb3yEMble MOJEKYJIPHBIC JIECKPUNTOPHI MOTYT M HE MMETh IPSIMOTO
(u3nUecKoro MUCTONKOBaHMA. YTO KacaeTcsi KOPPEISLUUOHHOW MOAEIH, TO CTaTUCTUYECKOE COOTBETCTBHUE
JaHHBIX OyJeT, BEPOSTHO, MEHEE YETKUM, Ye€M JAJsl MEXaHHUCTUYECKOM MOJIENH, B CHIIy BBIICYKa3aHHBIX
OrpaHMYCHUH. MexaHu3Mbl HEOOs3aTeIbHO IOJIHOCTHIO IIOHSTHBI, HO MMEIOIIMXCA JaHHBIX MOXET OBbITh
JOCTaTOYHO JISi TOTO, YTOOBI YBEPEHHO MPUMEHSATH TOT MOAXO0J]. B ciydae KOppEelsMOHHBIX MOJENeH
JOCTOBEPHOCTH MOJXOJIOB BO3PACTACT, €CJIM OTPAHUYEHO I0JIe KOPPEISLUH, T.€., HAPUMEp, AJS AaHHOTO
KJ1acca 3J1eKTpo(MIIOB, TAKUX, KaK aKPUIATHI, CXOKUX 110 XMMUYECKOH PeaKTUBHOCTH, TOKCHYHOCTh MOKET
OBITh paccYMTaHa /Ui "HOBOH" XUMHUYECKOH MPOAYKIMHU C MOMOIIBIO MOJIENIH, OCHOBAHHON MCKIHOYUTEIBHO
Ha napametpe log K.

A9.6.3.4 Hampumep, nepBUdHbIE W BTOPUYHBIE CIIUPTHI, COAEPKAIINE JBOWHYIO WM TPOWHYIO CBS3b,
COMIPSHKEHHYIO C TUAPOKCHJIBHOM (YHKIHUEH (Hampumep, ajUIOJIMIIOBBIA WIIM MPONaJTHPOBAHHBIA CITUPT)
o0mnanaroT 6osee BEICOKOH TOKCHYHOCTBIO, YeM TOKCHYHOCTB, NpecKa3aHHas Ha ocHoBe Monenn K3CA s
COOTBETCTBEHHBIX HACBHIIIEHHBIX COCAMHEHMH. DTO IOBEAEHUE ObIJIO IPUIMCAHO IPO3IEKTPOGUIBHOMY
MEXaHH3My,  33JICHCTBYIOIIEMY  METaOOJNMYECKYI0  aKTHUBAIMIO  YHUBEPCAIBHBIM  (EepMEHTOM
QJIKOTOJIBACTHAPOTeHa3a B COOTBETCTBEHHBIX allb(a-, OeTa-HEeHACHIIIICHHBIX ajbJIeTHAAX U KETOHAaX, KOTOPbIE
MOTYT JAEHCTBOBaTb Kak MIEKTPOQHIBl 4Yepe3 IOCPEICTBO JIOHOPHO-aKLENTOPHOIO MEXaHW3Ma Tula
MexaHm3sma Maiikma (Veith et al., 1989). B mnpucyrcTBUM HHrHOMTOpa ANKOTOJBAETHIPOTEHA3a 3TH
COeIMHEHHs BeOyT ceOs Kak oOCTaJibHble CHHUPTHI M HE TNPOSABISNIOT HM30BITOYHOW TOKCHYHOCTH, 4TO
COOTBETCTBYET MEXaHUCTHUECKON TUIIOTE3E.

A9.6.3.5 Curyarnus OBICTPO YCIOXKHAETCS, KaK TOJBKO BBIXOJUIID W3 dTUX TOMOJOTHYECKUX PSIOB
coenmuHeHnd. Bos3bMeMm, Hampumep, INPOCTBIE IMPOHM3BOJAHBIE OEH30JbI. Psn  XJIIOpOSH30JI0B  MOXKET
paccMaTpHBaThCA KaK COOTBETCTBYIONIMI TOMOJIOTHYECKOMY psAmy. BeposTHO, He OymeT OONbIION pa3HHUIEI
B YPOBHSX TOKCHYHOCTH TpEX H30MEpOB IuXjiopOeH3oma, Tak 4to Mojnenb K3CA, ocHOBaHHas Ha
pe3yabTaTax MCHIBITAHUN OJHOTO M3 3TUX M30MEPOB, CKOpEe BCEro ajgeKBaTHA. UTO MPOHMCXOAMT B CiIydae
3aMeneHust Apyrux (YHKIMOHAIBHBIX TIpynn Ha OeH3osoBoM Konble? JloOaBieHHe TI'MIPOKCHIIBHOM
(hyuKIMHA K 0CH30JI0BOMY KOJIBITY JaeT (DeHOJI, KOTOPBIA, B OTIIMINE OT ai(aTHISCKOTO CIUPTA, IIEPEeCTaeT
OBITb HEUTPaJbHBIM BELIECTBOM M CTAHOBUTCS MOHU3UPYIOIIUMCS KHCIOTHBIM COCAMHEHHEM BCIICACTBHUE
PE30HAHCHOW CTAOWIIM3AIMU PE3YJIBTHPYIOIIET0 OTPUIATeNbHOTrO 3apsaa. [lo 3Toil mpuumHe (eHona He
JEHCTBYeT KaK MCTUHHOE HapKoTHieckoe BemecTBo. C mobaBieHneM K (EeHOTy 3JIeKTPOHHO-aKIETITOPHBIX
3aMecTuTelNell (HalmpuMep, aTOMOB XJIOpa) MPOHUCXOAUT CIBUT B CTOPOHY COEIMHEHUH, NEHCTBYIOIINX Kak
pa3o0IuTeN OKHUCIUTENBHOTO (ochopunupoBanus (HampuMep, MECTHLWA AuHOceD). 3ameleHne
aNB/ICTUTHON TPYNIIBI BIIeYeT 3a cOOOH MOBBINIEHHE TOKCHYHOCTH Yepe3 IOCPEICTBO IIEKTPO(UIEHOTO
MeXaHH3Ma, TaK KaK 3TH COCIWHECHHUS PeardpyloT ¢ aMHHOTPYIIAMH, TAKUMH KaK SICHIOH-aMUHOTPYIIa
au3uHa, ¢ oOpasoBaHmeM anaykra Tuna ocHoBanus Lludda. IlogobubiM 00pazom xnopuadeH3MIa
JEUCTBYeT Kak 3JIeKTpo(uiIbHOe coeinHeHue, o0pasys KOBAJIEHTHBIC AIIyKTHl C CYJIb()OTrHIpUAHBIMH
rpynmnamMy. 3aHUMasich IPOTHO3MPOBAHWEM B OTHOIICHUH HEHCIIBITAHHOTO COSIMHEHMS, CIIEAyeT TIIATeIbHO
U3YyYUTh XUMHYECKYI0 PEaKTUBHOCTh OJTUX M MHOTHUX JpYyruX QYHKIHOHATBHBIX TPYyNN H HX
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B3aNMOJICHCTBHE APYT C APYTOM, a TaKXKe MOCTAPATHCS MOAKPETINUTH 3Ty HHPOPMAINIO JTaHHBIMHU U3 HAy4HO-
TeXHU4YecKor uTeparypsl o xumun (Lipnick, 1991b).

A9.6.3.6 YuuteiBass 3TH orpaHudyeHuss B ucnoib3oBaHuu K3CA B NOpOrHo3upoBaHUU, BTy
UHQOPMAIHIO TPEAMOYTHTEIFHO HCIOIh30BaTh KAK CPEICTBO YCTAHOBJICHUS IPUOPHUTETOB VISl UCIIBITAHUH,
a HE KaK CpeJICTBO 3aMEHbl TECTMPOBAHHUSA, €CIM TOJIBKO 10 CAMOMY HEHCHBITAHHOMY COEIUHEHHIO HE
HMEIOTCS HEKOTOpble MEXaHUCTHYECKUE NaHHble. DaKTHUECKH HECTIOCOOHOCTH IMpeAcKa3aTh MOCIEACTBUS
BO3AEHCTBHS, OKAa3aHHOI'O M3BECTHBIM BBIOPOCOM B OKPY’KAaIOIIYIO CpELy, MOXKET OKa3aThCs JOCTaTOYHO,
4yTOOBl MHUIMMPOBATh HCHBITaHUs MWW pa3paborky HoBoil Momemnm K3CA s kiacca XUMHYECKOH
poAyKIuu, Tpedytomiei Takoir nHpopMmanmu. Moaens K3CA MOXHO MOIy4UTh IMyTeM CTAaTHCTUYECKOTO
aHajM3a, B YaCTHOCTH PErPECCUBHOIO, HA OCHOBE PE3yJIbTaTOB TAKMX UCHbITaHUM. IIpu mepBoil mombITKe
MOXHO MCIOJIB30BaTh log K, — Hanboee mMupoKo UCTIONb3YEMbIH MOJIEKYIJISPHBIA JECKPHUIITOP.

A9.6.3.7 B mpoTHBOMONOXKHOCTH 3TOMY, pacder MexaHuctmdeckor ™oxaenn K3CA tpeOyer
[IOHUMaHUS  MOJIEKYJSIDHOTO MEXaHW3Ma M 3HAaHUA [apaMeTpa MWIM  [apaMeTpoB, KOTOpbIE
COOTBETCTBYIOIIUM 00pa3oM CMOJECIUPOBAIN Obl 3TH ACHCTBHA, WIM HATU4YUsl padoveld TMIIOTE3bl Ha 3TOT
cueT. BaxHO MMeTh B By, YTO 3TOT HOAXO[ OTJIMYAETCA OT I'MIIOTE3bl B OTHOILIEHUM CHOCO0a NeHCTBUs,
KOTOpasi KacaeTcsi 0MOI0Tn4ecKoi/(pr3nonornueckoi peakyy, Ho He MOJIEKYJIIPHOTO MEXaHU3Ma.

A9.6.4 Hcnonvzoeanue K3CA ¢ knaccugukayuu 6udoe onacuocmu 011 600HOI cpeobl

A9.6.4.1 Juns ueneii kinaccuUKalUK, Kacarolleiics BOTHON cpelibl, BayKHBI CIEIYONe BHYTPEHHHE
CBOMCTBA BEIECTB:

a) kod(pummeHT pacupenenaeHus okTaHoa/Boaa, log Koy;

b)  ko3ddunuent onoxkonnentpaiuu, KbK;

¢)  Hebuoiormyeckas pasiaraeMocTh M OMOpPa3IoKeHHUE;

d) OCTpas BOJHAs TOKCHIHOCTH JIIS PBIO, madHMIA 1 BOJOPOCIIEH;

€)  JOJTOCpOYHAasi TOKCHYHOCTB JJIS PBIO U TadHUH.

A9.64.2 Ecnu skcnepuMeHTaNbHbIE JaHHBIE JOCTOBEPHBI, OHU BCErla HUMEIOT MPEUMYLIECTBEHHOE
3HaYeHHE MO CpaBHEHMIO ¢ NporHozamu Ha ocHoBe K3CA, KOTOpble MCHOIB3YIOTCS JUIS BOCIOJIHEHHUS
MpoOeNIOB B JaHHBIX B Iensax kiaccudukamuu. [loCKONBKY JOCTOBEpHOCTh M O0JIACTh IMPUMEHEHUS
nmetronuxcsi K3CA BappupyrOTCA, TO K NPENCKA3aHUIO KaXKJIOTO M3 ITHUX PEe3yIbTaTOB IMPUMEHSIOTCS
pasnugHble orpanmdeHus. OIHAKO, €CIM UCHBITAHHOE COSAMHCHHE MPUHAMICKHUT K XUMHISCKOMY KJIaccy
WO TUIy CTPOCHHS (CM. BBINIE), B OTHOIICHHH KOTOPHIX HKMEIOTCSI OCHOBAHHUS TOJaratb, 9YTO
nmporHozupoBanue Ha ocHoBe Mojenu K3CA sBisieTcss TOCTOBEPHBIM, LENeCOO0pa3HO CpPaBHUTH ITOT
MIPOTHO3 € IKCTIICPUMEHTAILHBIMY JAHHBIMH, TaK KaK HEPEIKO TOT TMOIXOJ MIPUMEHIETCS TSI OOHAPYKEHUS
B W3MEPCHHBIX JAHHBIX HEKOTOPBIX JKCICPUMEHTAIbHBIX apTe(akToB (HMCHApEeHUE, HEI0CTATOYHAs s
JIOCTHIKCHUSI PaBHOBECHS TPOAOJDKUTEILHOCTh HCIIBITAHUS M TPEJe]l pACTBOPUMOCTH B BOJIE), KOTOPHIC B
OOJIBPIIMHCTBE CIydaeB MOTJIM OBl TPUBECTH K KIACCU(PUKAIMM BEIIECTB KaK MeHee TOKCHYHBIX II0
CPaBHEHUIO C UX HCTHHHON TOKCHYIHOCTBIO.

A9.6.4.3 Ecnu npuMeHsSIOTCST WM BEpOATHO NpUMEHSOTCs ABe uiau Heckonbko K3CA, monesHo
CPaBHHUTb IIPOTHO3bl 3THX pa3IM4YHBIX MOZEIEH TaK >, KaK IIPOTHO3MPOBAaHHbIE [aHHBIE JOJIKHBI
COTIOCTaBIIATECS C M3MEPEHHBIMH JTAHHBIMHU (KaK YKa3bIBaJOCh BhIIIE). OTCYTCTBHE PACXOKICHHUS MEXIY
3THUMH MOJENISIMHU BHYILIAET JOBEPHUE B OTHOLIEHUH JIOCTOBEPHOCTH NMPOTrHO30B. KOHEYHO, 3TO MOXKET TaKxke
O3Ha4yaTh, YTO MOJENH OblIM pa3paboTaHbl Ha OCHOBE JAaHHBIX OO0 AHAJOTMYHBIX COEAMHEHHAX H
cTaTucTUYecKuX MeToqoB. C Apyroil CTOpOHBI, COBEPIIEHHO pa3jMuYHbIe MPOTHO3BI HYXKAAl0Tcia B Oosee
riyOokom ananuse. Bcerna cymiecTByeT BO3MOXKHOCTB TOTO, UTO HU OJTHA M3 MCIIOIB30BAHHBIX MOJAEIEH He
MO3BOJISIET CHeNaTh AOCTOBEpHBIN Mporuo3. Ha mepBoM 3Tame ciieayer paccMOTpPEeTb CTPOSHHE M CBOWCTBA
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XMMUYECKOM TNPOAYKILUH, HCIIOJIB30BAHHOM Ul MOJMYYECHUS KaKJOW MOJIEIH NPOrHO3UPOBAHUS, UTOOBI
OTIpEe/IeTINTh, OCHOBAHA JIM KaKas-THM00 U3 3TUX MOJeNIeil Ha XUMHUYECKO MPOAYKIINHU, CTPOEHHE U CBOWCTBA
KOTOPO# aHaJOTMYHBI CTPOCHHIO M CBOMCTBAM MPOAYKIHH, B OTHOLICHHHM KOTOPOHW HEOOXOAWM MPOTHO3.
Ecnun B xakoM-mub0 Habope HAaHHBIX COAEPKUTCS COOTBETCTBYIOIIMM aHAJOTMYHBIM HPOLYKT, KOTOPBIA
HCIONB30BAICA Ul TIOMYYCHHS MOJEIH, TO CHEAyeT CPaBHUTb 3HA4YEHHE, H3MEPEHHOE IJs 3TOTO
BHECCHHOTO B 0a3y IaHHBIX COCIUHEHUS, C MPOTHO30M, CIACNaHHBIM Ha OCHOBe Mozenu. Eciu B meiaom
Ppe3ybTaThl COBIAAAIOT C MOAENBIO, TO 3Ta MOJIEJIb, BEPOSATHO, Hanboee Ha/le)KHa AJIsl HCIIOIb30BaHus. Tak
K€, €CIIM HU B OJJHOW MOJIEJIA HE COACPIKUTCS DKCIIEPUMEHTANIBHBIX NaHHBIX 110 AHAJIOTUYHOMY COCIUHEHHIO,
TO PEKOMEH]IyETCSl UCIIBITAHUE JAHHOM XUMUYECKON POy KLIUU.

A9.6.4.4 VYupasnenue no oxpane okpyxarorieit cpensl CIIA (FOCEITA) moMectnno HeZaBHO Ha
cBoeM BeO-caiite mpoekt ngokymeHTta "Development of Chemical Categories in the HPV Challenge
Program", B kOoTOpoM mpeanaraerTcsi HCIOJIb30BaTh KIACCHl XUMHUYECKOH MPOIYKIMH, C TEM YTOOBI
"...100pOBOJILHO COOMpPaTh MacCHB HMH(POPMAIMOHHBIX HAHHBIX O CKPUHUHTE 10 BCEM XHMHYECKUM
MPOAYKTaM, BXOJSIIUM B TE€PEUEHb XUMHUYECKHX BEIIECTB, NMPOM3BOIAMMBIX B OOJBIINX KOJHMYECTBAX B
CIUIA... [mns TOro, 4TOoOBI PEJOCTABUTh| OCHOBHBIC JaHHBIC O CKPUHUHIE, HEOOXOIUMBIC IJIs HauyaIbHON
OIIEHKH (PU3UKO-XMMHUYECKUX CBOWCTB, IPOTHO32 COCTOSHHS OKpYXKaromied cpenbl W BO3JCHCTBUS
XUMHYIECKON TPOIAYKITMU Ha 3JI0pPOBhE YeloBeKa M okpyxkaromyro cpemy" (USEPA, 1999). OroT nepedeHs
cocTouT 3 "mpuOIM3uTENnbHO 2 800 XUMHUYECKMX HPOIYKTOB, MPOU3BOIUMBIX B OOJBIINX KOJIUYECTBAX,
3aperucTpupoBaHHbix B 1990 romy B pamkax OOHOBIICHHUS MEPEUHS TOKCHMYHBIX BEIIECTB B COOTBETCTBHUH C
3aKOHOM O KOHTpOJIE HaJl TOKCHIHBIMHU BelleCTBaMuU".

A9.6.4.5 OnuH U3 mpeaaraeMbIX MOAXOJ0B COCTOUT, "...KOTJa 3TO HAYyYHO OOOCHOBAHO.., B TOM,
YTOOBI pPacCMaTPUBATh POACTBEHHYIO XUMUYECKYIO MPOAYKIIHIO KaK TPYIITY HIIH KJIACC, a HE UCTIBITHIBATH UX
KaK OTIENIbHBIC BUABI XUMHYECKOW MpomyKiuu. llpn TakoM moaxone HET HEOOXOAMMOCTH HCIBITHIBATH
KKIBIH BUJI XUMAYECKOW MPOJYKIIMU HA ONMPEACICHUE KaXI0ro KpUTepHsi, 00yCIOBIMBAIOLIETO BHECEHUE
ATOrO BelIecTBa B MAacCHUB MH(OPMAIMOHHBIX JAHHBIX M0 CKPUHUHTY. Takue OorpaHHYeHHBIE HCITBITAHUS
MOTJIH OBl OBITh ONPaBIAHHBIMU MIPH YCIOBUH, YTO "...OKOHYATeIbHAss 0a3a MAaHHBIX ITO3BOJIUT OIICHWBATH
HEHUCCJICIOBAaHHBIC TIOCIICICTBUS, B MJcalIe — MyTeM WHTECPIIOJUPOBAHUSI MEXKIAY U CPEAHM YICHOB OJHOTO
kiacca". [Iporeaypsl onpeeneHus 3TUX KIACCOB U MOTYYCHHS STUX JAHHBIX OMHCHIBAIOTCS B 3TOM MPOEKTE
JIOKYMEHTA.

A9.6.4.6 Bropoli u3 paccmaTpuBaeMBIX MOJXOIOB, KOTOPBIA TpeOyeT MOTEHIHANTbHO MEHbIIEe
koimuectBo gaHHbIX (US EPA, 2000a), cOCTOHT B «...MPUMEHEHUH MPUHIIMIIOB 3aBUCUMOCTH aKTUBHOCTH
oT cTpyKTyphl (3AC) K OTmEIBPHOMY BHIY XUMHUYECCKOW MPOAYKITHMH, OJU3KOPOACTBEHHOMY OIHOMY HWIIH
HECKOJIBKMM OoJiee  XOpomo M3y4eHHbIM coequHeHusM ("aHanmoruuynele BemectBa")». Tperuit
IpeliaraeMplii IOAXO0J COCTOMT B MCIIOJIB30BAHMHM "KOMOWMHALMM 3THUX JBYX MOOXOXOB (2HAJIOTHYHBIE
BEIIECTBA M MPUHAMICKHOCTh K KIIACCY)... [IJIs1] OTAETBbHBIX XHMHUYECKHX TPOAYKTOB... [II0 aHAIOTHH C|
ECOSAR (US EPA, 2000b) — ocuoBannoii Ha 3AC KOMIBIOTEpHOH TNporpamme, BbIpabaThIBarOIIEH
3HaueHus skotokcuyHoctr". B nokymente FOCEITA noapoGHO nznaraercsi Takke HCTOPHS MCIIOIb30BaHUS
B nporpamme FOCEITA, kacarorieiics HOBBIX XUMHUYECKOH TIPOAYKIIMH, a TAKXKe Tpolletypa coopa U aHaIIn3a
JAHHBIX, IPEAHA3HAUYEHHbIX AJIS1 UCIIOJIb30BAaHMs B METO/1aX, OCHOBaHHBIX Ha 3AC.

A9.6.4.7 CoBer MuHuCTpoB cTpaH CkanamHaBun omyOnmkoBan moknazn (Pederson et al., 1995),
ozarmaBnenHbi  "Environmental Hazard Classification"” ("Kmaccudwukamumss BHIOB OmMacHOCTEH IS
OKpy>Karoleit cpenpl"), B KOTOPOM coliepkarcsi nHdopMmanus o cOope u MHTEPIPETANH JaHHBIX, a TaKKe
paszzen (5.2.8), mOCBSILEHHBIH pacueTaM pacCTBOPUMOCTH M OCTPOH BOJHOHM TOKcH4HOCTH Ha ocHoBe K3CA.
B stom pasmene o6cykmaroTcs TakKe BOIIPOCHI OMpeneNeHus (DH3MKO-XMMUYECKHX CBOMCTB, BKIIOYas
log Kow. B nensx kmaccudukaiyy peKOMEHIYIOTCS METOJIbI paciera JUis IPOTHO3UPOBaHMS "MHUHUMATBHON
OCTPOH BOIHOW TOKCHYHOCTH" Ui "...HEWTPAIbHBIX, OPraHMYECKHX, WHEPTHBIX M HEHOHH3HPYIOLIHXCS
COEMHEHNH, TAKNX, KaK CIIUPTHI, KETOHBI, IPOCTHIC APHUPHI, ANKIITAIOTEHUIBI H APUITaIOTeHH b, KOTOPBIE
MOTYT TaK)K€ MCIOJB30BATHCA ISl ApOMATUYECKHX YTIIEBOJOPOJIOB, TAIIOTEHUPOBAHHBIX apOMATHYECKUX U
anmnpaTYeckux YIrIIeBOJOPOJOB, a TakkKe CylbQUIOB W IUCYIbQUAOB", KaKk YKas3blBaeTCsl B paHee
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ynomuHaBmeMmcs: pykoogctse ODCP (OECD, 1995). K ckananHABCKOMY JOKYMEHTY TPUJIOKEHBI TaKKe
JUCKETHI, MTO3BOJIAIONINE TPUMEHSITH HEKOTOPBIE U3 3TUX METOI0B Ha DBM.

A9.6.4.8 EBporneiickuii IeHTp 9KOJIOTHH ¥ TOKCHKOJIOTHH XUMu4eckoi nponykiuu (European Centre
for Ecotoxicology and Toxicology of Chemicals — ECETOC) omy0iukoBan [0KJaja, O3ariiaBiICcHHBIN
"QSARs in the Assessment of the Environmental Fate and Effects of Chemicals" ("K3CA B mpornose
COCTOSIHHMSI OKpY>Kalollel Cpeabl U OLIEHKE BO3JIEHCTBUS XUMHUYECKUX BEILECTB"), B KOTOPOM OIMCHIBACTCS
nucrionp3oBanue K3CA mms "...NpOBEpKH AOCTOBEPHOCTH MAHHBIX W BOCIIOJIHCHHS WH(GOPMAITMOHHBIX
poOeJoB ¢ IEeNbI0 YCTaHOBJICHUSI MPHOPUTETOB, OLIEHKH pHCKOB M Kiaccudukanuu Bemects (ECETOC,
1998). K3CA omnmchIBalOTCS Kak CPECTBa MPOTHO3HPOBAHHS COCTOSHHUS OKPYXKAIOUIEH Cpelbl W BOAHOH
TOKCHYHOCTU. B 1oknaze ormedaercs HEOOXOAMMOCTH COIJIACOBAHHOIO HAa0Opa MAHHBIX, KACAIOLIMXCS
KOHKPETHOTO 3(QeKTa, Uil YEeTKO ONpeNeeHHONH raMMbl XUMHUYECKHX CTpoeHuil ("oOiactu"), Ha OCHOBE
KOTOPOT0 MOXXHO OBIJIO OBl COCTaBUTH HA0OpP NAHHBIX, MOJXYYEHHBIX METOJOM MOJETUpoBaHus. B aTom
JOKYMEHTE PacCMaTPHUBAIOTCS TaKKe IPEUMYLIECTBA MEXAaHHCTHUECKUX MOJENEH, HCIOIb30BaHNE
CTaTUCTHYECKOTO aHanm3a B pazpadborke K3CA u ciocoObI OIIEHKH Pe3KO OTKIIOHSIIONTAXCS 3HAUCHIM.

A9.6.4.9 Kospppuyuenm pacnpedenenus okmanon/eooa (K,,)

A9.6.4.9.1 Hns pacuera log K, HemocpencTBEHHO Ha OCHOBE XMMHUYECKOTO CTPOEHHS CYIIECTBYIOT
KoMmIbloTepHbIe Tiporpammel, Takue kak CLOGP (US EPA, 1999), LOGKOW (US EPA, 2000a) u SPARC
(US EPA, 2000b). CLOGP u LOGKOW ocHOBaHBI Ha CyMMHPOBAaHHH TPYIIIOBHIX BKJIAQJOB, TOTMA Kak
SPARC ocHoBaHa Ha 0ojiee TEOPETUYECKOM aJrOPUTME IS MOICITHPOBAHUS XUMHUYECKOTO CTPOCHHUSL.
Heo0xomumMo mposiBIATE OCTOPOKHOCTH MPU HCIOJIB30BAaHUH 3HAUYEHHH, PACCUMTAHHBIX JUIS COSAMHCHHMH,
CIOCOOHBIX TOABEPTHYTHCS THAPOJIA3Y B BOJE WJIM APYTOM peaklud, TaK KaK TH MPEBPAIICHUS TOJKHBI
YUHATHIBATECS BO BpEeMsI WHTEPIPETAlMU SKCIIEPHUMEHTANBHBIX JaHHBIX, KACAIOIIUXCSd TOKCHYHOCTH JTHX
PEaKIMOHHO-CIIOCOOHBIX XWMHUYECKHX BELIECTB JJisl BOJHOW cpenbl. B menom s HEOpraHW4ecKuX |
OpPraHOMETAJUIMIECKUX COeIMHEHHI MOXET HCIONB30BaThes ToNbko Moaenb SPARC. Pacuer log K, wmu
BOJHON TOKCHYHOCTH TIOBEPXHOCTHO aKTHBHBIX COCIMHEHHH, XENaTUPYIOUINX areHTOB M cMeceil Tpedyer
CHEIUAILHBIX METO/IOB.

A9.6.4.9.2 3uauenus log K,, MOXHO paccuuThBaTh [UId TNeHTaxJopdeHola © aHATOTUYHBIX
COCJIMHEHHH, MpHUYEeM KaKk B HWOHHU3UPYIOIIEWCs, TaKk M B HEHOHH3HMpYMOILIeWcs (HeWTpanbHOI) (opme.
B npuHnume, 5TH 3HAYEHUS MOKHO PpAcCCUUTATh JUIS HEKOTOPBIX PEaKTUBHBIX MOJIEKyN (Hampumep,
OCH30TPUXJIOPUAA), OIHAKO HX PEAKUMOHHAs CHOCOOHOCTh W IOCIEAYIOIIMI THAPOJIN3 TaKKE JOJIKHEI
yuuTbiBaThcs. Kpome Toro, i Takux HOHHM3MpYommxcs (eHonoB BenuduuHa pKa sBIsIETCS BTOPBIM
napamerpoM. OcoOble MoOzaEIM MOTYT HCHOJb30BaThes JuUIsl  pacdera 3HaueHwin log Ko,  ams
OPTaHOMETAJUTMYECKUX COCIMHEHHH, OTHAKO UX HEOOXOAUMO MPHUMEHSTH OCTOPOXKHO, TaK KaK HEKOTOpbIE
13 3TUX COEAMHEHUH AEHCTBUTENIBHO CYLIECTBYIOT B (JOPME HOHHBIX I1ap B BOJE.

A9.6.49.3 B ciyuae ype3BbYaiiHO JUMOQPUIBHBIX COSAWHEHWH MOXKHO MOMY4HTh 3HadeHus log K,
JOXOASIINE MPUONIU3UTENHLHO 0 6—6,5, myTeM BCTpsXuBaHHs (PIAKOHOB, W TokasaTenb log K., MoxHO
TIOBBICUTH TPUOIM3UTEIHHO IO 8, MCIIONIB3YS METOJ MEJICHHOTO TlepeMemmmBanus. (Bruijn et al., 1989). Otu
pacyeTbl MOTYT CUMTAThCA MOJIE3HBIMH XK€ B CIydae SKCTPAIONMPOBaHMS 3a MpeJieibl 3HAYSHUH, KOTOpBIE
MOTYT OBITh H3MEPEHBI C MMOMOIILIO OJTHOTO U3 ATUX METOJIOB. Pa3zymeercs, He clieayeT 3a0bIBaTh, YTO €CITU
moaenmn K3CA s TOKCHYHOCTH YCTaHOBJICHBI Ha OCHOBE XMMHYECKOW IMPOMYKIMH, MMCIOIMHNX OoJiee
Hu3kue 3HaueHus log K,y, TO camMo MpPOrHO3UPOBAaHUE TOXKE OYZET IKCTPAIOIMPOBAHUEM; JECHCTBUTENHHO,
H3BECTHO, YTO B Cilyyae OMOKOHLEHTpaluu cBs3b ¢ log K., cTaHOBUTCS HenmuHeHHOW nmpu Oosee BBICOKHX
BeIMYMHAX. B cinyvae coennHeHni, nmeromux Hu3koe 3HaueHue log Koy, MOXHO Takke MPUMEHSATh METOT
TpYNIOBBIX BKJIAA0B, HO 3TOT METOJ HE OYCHb IIOJIC3CH IJId OLUCHKHU OIMMACHOCTH, TaK KaK y TaKMX BCILICCTB,
0cOOEHHO TE€X M3 HHX, KOTOpble UMEIOT OTpHuaTenbHble 3HaueHus log K.y, Ha JIUMOPUIBHBIX ydyacTKax
MPOMCXOJIUT JIMIIb HE3HAUYUTEIbHOE, 2 TO W HE HAOIIOAaeTCs BOBCE, PacHpe/elicHHUE, W, KaK yKa3bIBaio
OBepTOH, AT BEIIECTBA MPOSBIAIOTCS TOKCHIHOCTD Oaromapst ocmotudeckomy 3ddexry (Lipnick, 1986).
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A9.6.4.10 Kosppuyuenm ouoxonyenmpayuu (KbK)

A9.6.4.10.1 Ecimn umerorcst 3Hauenuss KBK, ycTaHOBiEeHHBIE ONBITHBIM IIyTE€M, TO OHHU JIOJIKHBI
WCTIONB30BaThCs TSl KiIacCU(UKAIUU. BHOKOHIIEHTparyst MOJHKHA WM3MEPAThCS Ha YHCTBIX Mpo0ax mpu
HCIIBITYEMBIX KOHIICHTPAIIMAX HA YPOBHE PACTBOPMMOCTH B BOJIE, IPUYEM B TCUCHUE MHTEPBAJIa BPEMEHU,
JIOCTAaTOYHOIO JJISl JOCTHXKEHUS CTAlMOHAPHOTO PABHOBECHUS MEXKAY KOHIICHTpAIMEH MIPOIYKTa B BOJEC U €ro
KOHIICHTpanuel B TKaHX pbI0. Kpome Toro, B ciiy4ae MpOJOIDKUATENBHBIX WCIBITAHUN HA OMpeesieHue
OMOKOHIICHTpAITNH, Koppemsanust co 3HaueHusMu log K., crabmnmusmpyercss W, B KOHEYHOM CUETE,
yMeHbIaeTcs. [Ipu yCcnoBHSIX OKpYyKarolel cpe/ibl OMOKOHIICHTPAIIHS BBICOKO JIMMTOMPHIBHBIX XUMUYECKUX
MPOJYKTOB TPOMCXOJUT BHAYalle IMyTeM KOMOWHHUPOBAHHOTO TIOTJIOIIEHHUS IHWIIM W BOIBI, a TEepexoa K
HCKITFOUNTEIHHO THITIEBOM abcopOruu npoucxoaut nipu log Ko, = 6. B npyrux ciaydasx 3Hadenus log K,y
MOTYT MCHOJBb30BaThes ¢ Moaeabio K3CA st nporHo3upoBaHusi ClIOCOOHOCTH OPraHMYECKUX COCTUHEHUM
K Ouonorumdeckomy HakoruieHuto. OtkiioHeHus oT 3Tux Mojueneir K3CA uMerTcs CBOWCTBO OTpa)artb
pa3iuyusi B KHTEHCUBHOCTH MeTa0oIM3Ma BellecTB B pbibe. [loaToMy HEKOTOphIE XUMUYECKHE COSTUHEHHUS,
Kak, Harpumep, (ransartel, MOTYT HAKaIUIMBATHCSA B OMOJIOTMUSCKHX CpelaxXx B TOpa3fo MEHBINCH CTEIEHH,
4eM MPOrHO3HPOBasioch. HeoOX0auMMO Takke MPOSIBIATH OCTOPOKHOCTh, CPaBHHBAs IPOTHO3UPYEMbIC
3HaueHust KbK co 3HaueHus MU, MOIydeHHBIMH MyTEM HCIIONIH30BAHUS MEYEHBIX COCTUHEHHH, TaK Kak
KOHIICHTpAIus, O0HapyKeHHass TaKUM 00pa3oM B TKaHSX, MOXKET IPEJCTaBIAThL COO0H CMECh MCXOIHOTO
COeUHEHNS M METAa0O0JUTOB WM OaKe CMECh KOBAJICHTHO CBS3aHHBIX HCXOMHOTO BEIIECTBA HWIIN
MeTaboIuTa.

A9.6.4.10.2 CrnenyeT oOTHaBaTh MPEANIOYTECHUE HCIOIb30BaHMIO 3HaueHui log Ky, MOMydYeHHBIX
ONMBITHBIM TyTeM. OJHAaKO 3HAYCHHS, IIOJIyYCHHBIC paHEE IyTeM BCTPAXMBAHUA BO (DIAaKOHAX U
MPEBBIMIAIIUE 5,5, HE ABJISIOTCS JOCTOBEPHBIMHU, M BO MHOTHX CIIydasX JIydllle HUCIOJIb30BATh CPEIHIOID
BEJIMYMHY BBIYMCICHHBIX 3HAYCHWH WM MPOHM3BECTU HOBBIC M3MEPEHHUsS, WUCIIONB3YS METOJ] MEIUICHHOTO
nepemermBanus (Bruijn et al., 1989). Ecnu wuMeOTCS OCHOBaHHS COMHEBAThCS B IPAaBUILHOCTH
HU3MEPEHHBIX JaHHbBIX, CIEAYET MONb30BaThCs PACCUNTAHHBIMU 3HaYCHUAMHE log Ky

A9.64.11 Pasznooicenue — abuomuuecrkoe u buopaznodicenue

K3CA, wucnonb3yembie Uil OLEHKH HEOHMOJOTHYECKOTO pAa3lIoKEeHUs B BOIHBIX (azax,
SIBIIAIOTCA JIMHEHHBIMH COOTHOIIEHUSAMH cBOOOAHBIX dHepruil (JICCD), y3ko omnpeneiseHHbIMH I
OTJICNIBHBIX KJIACCOB XHMMUYECKMX BEINEeCTB M MexaHu3MoB. Hampumep, takme JICCD wumerorcs mis
TUIPOJH3a XJIOPOEH30JI0B C pPa3IMYHBIMK 3aMECTUTEIISIMH B apOMATHYECKOM KOJbIe. OTH Y3KO
onpeneneaapie Moaenu JICCO uMeroT CBOMCTBO OBITH BEChMa JOCTOBEPHBIMH, €CITH HMEIOTCSI HE0OXO0TUMBIE
nmapaMeTpbl JJIs OJHOTO WJIM HECKOJIBKMX paccMaTpuBaeMbIX 3amectutenied. doromerpamaiuio, T.e.
peakiuio ¢ paaukaliaMH, OOpa3oBaHHBIMH TION JEHCTBHEM YIBTPAHUOIETOBOTO H3IYYCHUS, MOXKHO
JKCTPAINOJIMPOBAaTh Ha 0a3e pacyeToB, CAENAHHBIX ISl BO3AYIIHON Cpenpl. XOTA 3TH aOHOTHYECKHe
MIPOILIECCHI OOBIYHO HE MPUBOJAT K MOJHOMY Pa3pyIICHUIO OPraHMYSCKUX COCIMHEHHUM, OHM YacTO SBIISIOTCS
BXHBIMU OTIIPAaBHBIMU TOYKAMH W MOTYT OrpaHuuuBath ckopoctb. K3CA, ciyxamme ans pacdera
OMOpa3iaraeMoCTH, SBJISIFOTCSI MOJIETISIMHU, KOHKPETHO pazpaboTaHHbIME Ui Kaxaoro coeannenus (OECD,
1995), wu MonensaMu, B KOTOPBIX MCIOIB3YETCS METO] TPYMIIOBBIX BKIIAI0B, KaK, HAllpUMep, MPOrpaMmMa
BIODEG (Hansch and Leo, 1995; Meylan and Howard 1995; Hilal et al., 1994; Howard et al., 1992;
Boethling et al., 1994; Howard and Meylan, 1992; Loonen et al., 1999). Xors o0mnacTh nmpuMeHEHUs
cnenuprIecKuX TOCTOBEPHBIX MOJIENEed OIHOTO Kilacca COEJAMHEHUI BechbMa y3Ka, 00JacTb MPUMEHEHUS
MOJIEJICH, HCIOJB3YIOIIMX METOJl TPYIINOBBIX BKJIaJOB, IOTEHIMAJLHO Oo0Jiee IIUPOKa, HO OHA
OTPaHUYMBACTCA COCIUHCHUSIMH, COJEPXKAIUMU CYOCTPYKTYpBI, OXBa4€HHBIC JaHHOH MOJEIBIO.
B nccnenoBaHnax, IMOCBSIIEHHBIX TMPOOIEMe TOATBEPKACHUS NPAaBUIBLHOCTH JAHHBIX, BBICKA3bIBAETCS
MBICJIb O TOM, YTO IPOTHO3bI OMOPA3/1aracMOCTH Ha OCHOBE UMEHOIIMXCS MOJICNICH, B KOTOPBIX UCOIb3yETCs
METOJI TPYIIOBBIX BKJIAJ0B, MOKHO TIPUMEHSATH JUIS NpEJCcKa3aHusi "OTCYTCTBUS CIIOCOOHOCTH K JICTKOMY
ounopaznoxkenuto” (Pedersen et al., 1995; Langenberg et al., 1996; USEPA, 1993) u, ciemoBarenbHO,
MIPUMEHUTENPHO K KIaCCU(UKAIMK BHIOB OIACHOCTH IIJISI BOIHOHN cpeipl, — "OTCYTCTBHS CIIOCOOHOCTH K
OBICTPOMY PA3JIOKEHUIO" .
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A9.6.4.12 Ocmpast 600HAS1 MOKCUYHOCMb 01 PblO, 0ahHUL U 8000POCEll

MoXHO TpeAcKa3blBaThb OCTPYI0 BOOHYIO TOKCHYHOCTh HMHEPTHBIX OPTaHHMUYECKHX
XMUMUYECKUX NPOILYKTOB, HE SBILIIOIIUXCS DJIEKTPOJUTaMHU (TIPEAENbHO IOMYyCTUMYIO TOKCHYHOCTH) Ha
ocHoBe uX 3HaueHus log K,, C BBICOKOW Mdoyieli YBEpEHHOCTH, €CIHM TOJBKO He OyJeT OOHapy»XeHO
MPUCYTCTBHE DJIEKTPOPHUIBHBIX, NPOIIEKTPOPUIBHBIX WM ACHCTBYIOIIMX IO OCO0OMY MeXaHH3MY
(cM. HMKE) GYHKUMOHAIBHBIX rpynn. OnpeneneHue TOKCHMYHOCTH JTHX CHEHU(PUUECKHX TOKCHYHBIX
BEIIIECTB OCTAETCsl MPOOJIEMAaTUYHBIM, TaK KaK IJI1 HUX HEOOXOIUMO BBIOpATh COOTBETCTBYIOLIYIO MOJEIb
K3CA »smnupuyeckuM myTeM. I[lOCKONBKY MPOCTBIX KPUTEPHEB, IO3BOJSIONIMX HWACHTHOUIHPOBATH
COOTBETCTBYIOIINE CIIOCOOBI ACHCTBUS, HO-NPEKHEMY HE MMEETCS, TO IJs BbIOOpa MOIXOAALIEH MOAETH
TpebyeTcst SMIUPUIECKast OIeHKa dKCIepTa. Tak, eciau WCIOJIb3yeTcs HenpaBmiibHas 3aBHCHMOCTE K3CA,
omnOKa B MPOTHO3UPOBAHHHM MOXKET JOCTHYL HECKOJBKO TOPSAKOB BEIUYWHBI M, B Clydae NPEAEIbHO
JOIMYCTUMOI TOKCHYHOCTH, IPUBECTH CKOPEE K 3aHMKEHHOMY, YEM 3aBBIILICHHOMY 3HaYCHUIO.

A9.6.4.13 Jloneocpounas moxkcuunocmo 0Jis puld u oagpruti

PaccunranHble 3HAYEHHS XPOHUYECKOW TOKCHYHOCTH /sl pbl0 W nadHUN He ciemyer
WCIIONB30BaTh UII OTMEHBI KJIACCH(HUKAINK, OCHOBAaHHON Ha AKCHEPUMEHTAIBHBIX JTAHHBIX, KaCAIOUIUXCS
OCTpPOH TOKCHYHOCTH. [[yisi pacuera MpoIOIKUTEIbHON TOKCHMYHOCTH JUIS phIO U HadHUN MMEETCs JIMIIb
HE3HAUUTEIBHOE YHUCIO JOCTOBEPHBIX MOJENEeH. ODTU MOJEIH, OCHOBaHHBIC HCKIIOYUTEIBHO Ha
koppemsinuax ¢ log Koy, IpUMEHSIOTCS TOTBKO K MHEPTHBIM OPTaHHYECKAM COeTWHEHHSIM, HE SBISIOIIAMCS
3JIEKTPOJIUTAMHM, U HE TIOJXOMIST ISl XHMUYECKHUX BEIIECTB, MPEIIOJIararlMX 0Co0ble ClIOCOOb! ISHCTBUS B
YCJIOBUSIX JIOJITOBPEMEHHOTO BO3AecTBUSA. HajekHas oOlleHKa 3HAYE€HUH XPOHUYECKOH TOKCHYHOCTHU
3aBHCHT OT HpaBWiIbHON nuddepeHnmanum Mexay cnennGuiecKuMi U HecTienn(UIECKIMEI MEXaHU3MaMHU
XPOHUYECKON TOKCHYHOCTH; B IPOTUBHOM CiIy4yae IpeICKa3aHHas TOKCHUYHOCTb MOYKET OTJIMYAThCA OT
HWCTUHHON Ha HECKOJBKO MOPSAKOB BeNWYUHBL CleayeT OTMETHTh, YTO, XOTS JJIS MHOTHX COEIWHEHUH
M30BITOYHAS TOKCHUYHOCTh 4 B HCIIBITAHUM HAa XPOHUYECKYH) TOKCHYHOCTH COOTHOCHUTCS C H30BITOYHON
TOKCHUYHOCTBIO B UCIIBITAHUH HA OCTPYIO TOKCUYHOCTb, XOTSI U HE BCET .

A9.7 Knaccudpukanus MeTanjioB M coOeIMHEHU METAJJIOB
A9.7.1 Beeoenue
A9.7.1.1 CornacoBaHHasi cHCTeMa KJIaCCU(UKAIIUN BEIIECTB — 3TO CHUCTEMa, OCHOBAaHHAs Ha BHJaX

OIIACHOCTH, a MX WACHTU(HKAIMSI OCHOBBIBAETCS, B CBOIO OY€peib, HA BOJHON TOKCHYHOCTH BEIIECTB M Ha
nHpOpMauK 00 WX TOBEAECHHH C TOYKH 3peHUs pasioxeHus u Ouonormdyeckoro HaxoruieHus (OECD,
1998). IlockombKy B HACTOAIIEM JOKYMEHTE pacCMaTpUBAIOTCS HCKIIOYMTENHFHO BHIBI OIACHOCTH,
CBSI3aHHBIC C JAHHBIM BEIIECTBOM, KOTJa 3TO BEIIECTBO PACTBOPEHO B BOIHOW cpele, BO3ACHCTBHE CO
CTOPOHBI 3TOTO0 HCTOYHHMKA OTPaHMYUBACTCS PACTBOPHMOCTBIO B BOJE OTOTO BEIIECTBA U €ro
OMOaKKyMyJTUPOBaHUEM BHJIAMH OPTaHU3MOB, OOMTAIOIIMX B BOJHOH cpeae. Tak, cxeMbl Kiaccu(puKauu
BUJIOB ONACHOCTEH B CIIy4ae METAUIOB M COCAWHEHUH METAJUIOB OrPaHMYHMBAIOTCS ONACHOCTSMH, KOTOPHIC
9TH METAUTBl M METAUIMYECKUE COCJUHEHMS IPEICTABIAIOT, KOTJa OHM CBOOOAHBI (T.€. CYNIECTBYIOT B
(opMe pacTBOPEHHBIX METAINYECKUX MOHOB, HampuMep, B Bujge M’ B rpynne M-NO;), U He YYHTHIBAIOT
BO3JICHCTBHE CO CTOPOHBI METAJUIOB WJIM COCAMHEHUII METAIOB HE PAaCTBOPEHHBIX B BOJHOH cpeje, HO
MOTYIIINX, TEM HE MEHee, OMOJIOTHYECKN YCBaNBaThCs, KaK, HAIPUMEP, METaJUIbI, IPHCYTCTBYIONIHE B TIHIIIE.
B sToM pa3gene He paccMmarpuBaeTcs HeMmeTamudeckuid noH (Hampumep, CN-) coenrHEHHI MeTayioB,
KOTOpbIE Yepe3 IOCPEACTBO CBOMX TOKCHYHBIX WM OpPraHUYECKHUX CBOWCTB MOTYT CO3J1aTh OMNACHOCThb
OMOAKKyMyJISIIMM WM CTOMKOCTH NPUCYTCTBHA. B Ciydae TakMX METaJUIMYECKHX COSIMHEHHH CIemayeT
TaKXKe YYUTHIBATH OMACHOCTH, CBS3aHHBIE C HEMETAIUIMYECKUMHU HOHAMHU.

A9.7.1.2 KonnuecTBOo MeTAIIMUECKUX HMOHOB, KOTOPOE MOKET MPUCYTCTBOBATH B PACTBOPE IOCIHE
n00aBIeHUsT MeTala W/WIM €ro COSAWHEHWH, OyJeT B 3HAYMTEIbHOM CTENEHH OINPENeNAThCS ABYMS

Hz6vimounas moxkcuunocmy, T; = (npocro3upyemas KOHMpOIbHASL MOKCUYHOCTb)/HAOIOO0AeMast MOKCUYHOCHIb.

-617 -



Agtopckoe npaBo © Opranuzarnuu O0benaeHHbIX Hanuii, 2011 rog

napamMeTpaMu: CTENICHbI0 PACTBOPEHUS, T.€. €r0 PacTBOPUMOCTBIO B BOJIE, U CTEIICHBIO, B KAKOW OH MOXKET
pearupoBath co Cpenoii, o0pasys pacTBopuMbie B Bolle (GopMbl. CKOPOCTh W pa3Max STOrO MOCIEAHEro
mpoliecca, KOTOPBIA B LEJSAX HACTOSLIETO PYKOBOACTBAa MMeHyeTcs "Tpanchopmanueil”, MOXET LIMPOKO
BapbUPOBATHCA B 3aBHCUMOCTH OT PAa3jMYHBIX COCJAWHCHHH M CAaMOTO MeETala M SBISETCS BaXKHBIM
(dakTopoM AN ONpeZeNieHHsT COOTBETCTBYIOIIErO Kiacca omacHocTd. Korma uMeroTcs JaHHBIE O
TpaHCOpPMalK, WX CIEAyeT Y4YUTHIBaTh B LENAX KilacCUPUKanuu. MeTodOoJOrus ONpeAeieHus] STOH

CKOPOCTH TpaHC(OPMAIIK COAEPKUTCS B puitoxkeHuu 10.

A9.7.1.3 Boo01iie roBopsi, CKOPOCTb, C KOTOPO# BELIECTBO PACTBOPSIETCS,, MOKET U HE OMPEJEIISATh €TO
OpUPOAHOW TOKCHUHOCTH. OpHAKO Ui METAIOB M MHOTHX CJa00OpacTBOPUMBIX HEOPraHMYECKHX
METAUIMYECKUX COEAMHEHUH TPYIJHOCTH, CBA3aHHBIE C PACTBOPEHHEM C IIOMOILIbIO OOBIYHBIX METOMOB,
HACTOJILKO BEJIMKH, YTO 00a mpolecca — paCTBOPEHUS U TpaHCPOPMAIUH — CTAHOBSTCS HEpa3IuinMbl. Taxk,
KOTJ]a COeAMHEHHE HACTOJIBKO CIabopacTBOPHMO, YTO €r0 KOJIMYECTBA, PACTBOPEHHBIE MOCIE OOBIYHBIX
MOMBITOK  pacTBopeHusi, He mnpesbimaoT JI(O)Ks), HE0OXOZMMO yYHMTBHIBATH CKOPOCTH M CTEIEHb
TpaHchopmaru. Ha Tpancdopmaruro BiusieT psizt GakTopoB, U3 KOTOPBIX HEMAJIOBAKHOE 3HAYEHUE UMEIOT
CBOMCTBa cpelbl ¢ TOUKU 3peHust pH, keCTKOCTH BOABI, TeMIEpaTypsl U T. 1. [loMHMO 3THX CBOMCTB, CBOIO
POJIb B ONpEAEICHUN YPOBHS PAacTBOPEHHBIX MOHOB METAIOB B Bojae OyIyT MIrpaTh W Ipyrue (hakTophl,
TaKue Kak pa3Mep U yJelbHas IOBEPXHOCTh HCIBITAHHBIX YACTHILI, MPOJOJKUTEIBHOCTh BO3ACHCTBUS CO
CTOPOHBI Cpe/ibl ¥, KOHEYHO, Macca WIIM Harpy3ka BElIecTBa Ha MOBEPXHOCTHBIH ciioli cpebl. Kak mpasuiio,
JaHHBIE O TPaHC(HOPMALUU MOTYT MO3TOMY CUHTATHCS TOCTOBEPHBIMHU B LENISAX KJIACCU(DUKAMH JIUIIL B TOM
Cllyyae, €CJIM MCIBITaHWA ObUIM IPOBEAEHBI B COOTBETCTBUU CO CTAaHAAPTHBIMH METOJOJIOTUSAMH,
cojJiepKamuMcs B mpuioxenuu 10.

A9.7.1.4 OTa MeToAWKa HarlelieHa Ha CTaHAApPTH3AIMI0 TJIABHBIX IEPEMEHHBIX, TaKHUM 00pa3oM,
9TOOBI TTO3BOJINTH CBSI3aTh HETMIOCPEACTBEHHO KOJWIECTBO PACTBOPEHHBIX HOHOB C HArPy3KOH T0OABICHHOTO
BemiecTBa. VIMeHHO »3Ta Harpys3ka oOmpeaesieT KOJUYECTBO METaUIMYECKUX HMOHOB, JKBHBAJICHTHOE
nmetorieiica JI(3)Ks), koTopoe MOKHO 3aTeM HCIIONIB30BaTh JUIS OMPEIEIICHUs] COOTBETCTBYIOMIETO Kiacca
OTIAaCHOCTH. MeETO0JIOTH WCIBITAaHWK omucaHa B mpmioxkeHuH 10. CTparerus HWCIOIL30BaHUS JTaHHBIX,
MOJIYYEHHBIX U3 MPOTOKOJIA UCHBITAHUM, a TAKKE JaHHbIC, HEOOXOAUMBIC JIJISI TOTO, YTOOBI 3Ta CTPATETHUs
JIeliCTBOBAJIA, OIMCHLIBAIOTCS HIDKE.

A9.7.1.5 [Mpu xnaccupuKanuyu METALUIOB U COCIUHEHUH METaJUIOB KakK JIETKOPAcTBOPHUMEBIX, TaK U
c11a00pacTBOPUMBIX, HEOOXOAUMO YUHUTHIBaThH pA (akTopoB. TepMuH "pasznoxenue", Kak OH ONpENeNsIeTCs
B I'maBe 3.10, o3HayaeT pa3pyllE€HUE OPraHUYECKUX MOJIEKYJ. i1 HEOpraHuYecKUX COCAUHEHUH u
METAJUIOB KOHIIENIMS pa3jlaraéMOCTH, KaK OHA paccMaTpUBalaCh M HCIIOJIB30BAJIACh B OTHOLIEHUU
OpraHWYEeCKUX BEIECTB, €CIM M UMEET KaKoe-HUOyAb 3HaueHue, TO, HECOMHEHHO, OrpaHu4YeHHoe. ['oBops
TOYHEE, BELIECTBO MOKET TPAaHCPOPMUPOBATHCSA IOA ICHCTBHEM OOBIYHBIX IPOLECCOB B OKPY’KaIOIIEH
cpeae TakuM o0pa3oM, 4TO OHMOAKKyMyJIMPOBaHHE TOKCHYECKHX BMJOB BO3PAcCTaeT WJIM YMEHBIIAETCH.
Tak xe, log K, HE MOKET paccMaTpUBaThCs Kak Mepa U3MEPEHHS CITIOCOOHOCTH K aKKyMYJIHpOBaHHI0. Tem
HE MeHee KOHIICTINH, COTJIACHO KOTOPBIM BEUIECTBO WJIM META0ONUT/IPOIYKT TOKCHYHOW PEaKLUU MOXKET
HE HCYE3HYTh OBICTPO W3 OKPYXAaoLIeW Cpenbl W/HIM MOXET HAaKalIMBaThCSl B JKMBBIX OpraHU3Max,
IIPUMEHSIOTCS KaK K METaJUIaM M METAJUINYECKUM COCIUHEHUSIM, TaK U K OPraHMYECKUM BEILECTBAM.

A9.7.1.6 Ha coctaB pacTBopuMOii GOpMBI MOTYT OKa3bIBaTh BiIHSHUE pH, KECTKOCTH BOJBI U IpyTHe
[IEPEMEHHBIE, U 3TOT COCTaB MOXKET NPHUBECTH K 00pa30BaHHIO OCOOCHHBIX (POPM METAIUIMYECKOTO HOHA,
KOTOpble OyayT Ooyiee WIH MEHee TOKCHYHBIMH. Kpome TOro, MeraiMuecKhe HOHBI MOTYT CTaTh
HECBOOOAHBIMKA B BOAHOHM cpene MoJ OCHCTBHEM psiia MNpoLeccoB (HANpUMeEp, MHUHEpalIu3alus |
pacmpenencHue). MIHOTHAa 3TH TPOIECCH MOTYT MPOTEKAaTh JOCTATOYHO OBICTPO, YTOOBI WX MOXKHO OBIIO
CUMTATh AHAJOTMYHBIMH Pa3JIOKECHHUIO TPH OIEHKE XPOHMUYECKOW TOKCHYHOCTH B IEJsAX KIacCU(pHUKAIINH.
OpHako mepexol METAJUIMYECKOT0 MOHA W3 BOJHOM B APYrHe 30HBI OKPYXKAIOLIEH Cpeabl HeoOs3aTelbHO
03HaYaeT, YTO OH MepecTal ObITh OMOAKKYMYJIMPYEMBIM HIIH UTO OH CTajl HECBOOOJHBIM Ha BCE BPEMSI.

A9.7.1.7 CBenieHMi, KacaloUIUXCsl CTENEHH OT/AEJIeHHUS METAIIMUECKOr0 MOHa OT BOJHOM Cpeabl MU
CTENeHH, B KOTOPOH KaKoi-mnbo MeTasu Obu1 00palieH Wiii MOXKET OBITh 00paIlleH B MEHee TOKCUYHYIO WITH
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HETOKCHYHYIO (hOpMy, Y4acTO HE UMEETCsI B OTHOIICHUH JOCTATOYHO LIMPOKOH TaMMbl YCIOBHI, HMMEIOIINX
OTHOLICHWE K OKpYXKAaIeH cpeae, W TOITOMY Ui OOJIerdeHus KiacCUPHUKAIUU HEOOXOAMMO
chopMyUpoBaTh P MPEANOJIOKEHHH. ITH TPEANONOKCHUS MOXHO HW3MEHATh, €CJIU  IOSIBATCS
COOTBETCTBYIOLINE JIaHHbIC. B mepBoM ciydae ciietyeT mpeAnoiokKnuTh, YTO HOHbI METAILIOB, OKA3aBIINCh B
BOJIC, HE MOKHUIAIOT OBICTPO BOJHYIO Cpely M 4YTO, TaKMM OOpa3oM, 3TH COCIMHCHHS HE OTBEYAIOT
KpUTEpHsIM. B OCHOBE 3TOr0 MPEIIONIOKESHUS JIEKUT THIIOTE3a, COTIACHO KOTOPOH, XOTS BHJ 00pa30oBaHUs
MOXXET UMETh MECTO, BH/bI OCTAHYTCS YCBOSICMBIMH B COOTBETCTBYIOLIMX YCIOBHUSX OKPYIKAIOLICH CPEIBbL.
Kax onuchIBaioch BbIIIE, 3TO HE BCET/Ia MOYKET IPOMCXOJUTh MIMEHHO TaK, U JI00bIE (haKThl, yKa3bIBAIOLIHE
Ha TO, 4TO 3a 28 CYTOK B 6I/IOHaKOHJIeHI/II/I IMPpOU30IIJIN U3MCHCHUS, NOJDKHBI TIIATCIIBHO aHAJIM3UPOBATLCA.
BHOakKyMyJsIiisE METAUIOB M HEOPraHMYECKHX METAUIMYECKUX COCAWHEHHMH SBISIETCS — CJIOYKHBIM
HPOLIECCOM, U ITAaHHBIMU O OMOAKKYMYJISILIMH CIIETyeT HOJIb30BaThCS OCTOPOKHO. BO3MOXKHOCTH PHUMEHEHHUS
KPUTEPHEB, KaCAIOIIUXCSl OWOAKKYMYJSIHMHU, CIEAYyeT pacCMaTpuBaTh B 3aBHCUMOCTH OT KaKIOTO
KOHKPETHOTO CTyyasi, TOJDKHBIM 00pa3oM YUUTBIBAsi BCE MMEIOIHECS JaHHbIC.

A9.7.1.8 MO0’KHO, KpOME TOTO, MPEANIOIOKUTE, i TAKOE MPEOIOKECHIE OyIeT MPEICTaBIATh CO00M
OCTOPOXKHBIM TOAXOJl, YTO B CIy4yae OTCYTCTBUS BCSAKHUX JaHHBIX, M3MEPEHHBIX WU PACCUUTAHHBIX, O
PAcCTBOPUMOCTH KOHKPETHOT'O METATMYECKOTO COCIUHEHHUS BEIECTBO OyNET MOCTATOYHO PACTBOPHMBIM,
9TOOBI TIPOSIBIIATh TOKCHIHOCTH Ha ypoBHe JI(D)Ksy 1, cregoBarensHo, CMOKET KIIaCCH(DHUITIPOBATHCS TaK
e, KaK ¥ JIpyrue pacTBOPUMBIE cok. M B 3TOM cilydae 3TO HE BCEr/a, pa3yMeeTcsl, MPOUCXOAUT UMEHHO
Tak, U ObUTO OBbI pa3yMHEe MOCTapaThCs MOJYYUTh COOTBETCTBYIOIINE JAHHBIE O PACTBOPUMOCTH.

A9.7.1.9 B Hacrosmem paszzene paccMaTpuBalOTCS METaUIBl U METAIUTMYECKUE COSANHCHMS. B cBs3M
C JIaHHBIM PYKOBOJCTBOM METAJLIbI M METAIUTMYECKUE COCIUHEHUS XapaKTEPU3YIOTCS CISAYIONIMM 00pa3oM
(v OpraHOMETAJITUYECKUE COCTUHEHHUSI, CIICAOBATEIBHO, BEIXOIST 38 PAMKH STOM TJ1aBhI):

a) metamisr, M°, B cBoeM 3JIEMEHTAPHOM COCTOSIHUM, HE PACTBOPSIIOTCS B BOJE, HO MOTYT
TpaHcopMupoBaThCs, 00pazys ycBosgeMyio ¢GopMy. DTO O3Ha4yaeT, 4TO MEeTalll,
HaxOJSAIIUICA B 3JIEMEHTaPHOM COCTOSIHUM, MOKET pearupoBaTh ¢ BOJION MJIM BOAHBIM
pacTBOPOM  3JICKTPOJIMTA, 0Opa3ys pacTBOPUMBIC KATHOHHbIE WM aHUOHHBIC
MPOAYKTHI, © YTO BO BPEMsl 3TOTO NpoIiecca MeTallll OKHCIUTCS U TpaHchopMupyercs,
nepersi OT HEeHTPalIbHOTO COCTOSHHUS WM HYJIEBOH CTENEHW OKHUCIEHHUS K Oolee
BBICOKOMW CTEIICHH OKUCIICHUS,

b) B IPOCTOM COCAWMHCHHUU MCTAJIOB, TAKOM, KaK OKCHJ WA Cy.]'IBq)I/II[, METAJIl YXKE
CYHICCTBYET B OKHUCJICHHOM COCTOAHUH, TaK YTO I[aJIBHeI;'IHJCC OKHUCJICHHUEC MCTalllla
BpAO JIN HpOH?;OfIILCT IIpU BBCACHNHU 3TOT0 COCANMHCHNA B BOJAHYIO CpEaY.

OnHaKo, XOTs CTENEHb OKHUCICHUS MOYET M HE M3MEHHUTHCS, B3aUMOJICHCTBHE CO CpeIoi
MOXXET TIPUBECTH K oOpa3oBaHui0 Oojiee pacTBOpuUMBIX (opm. CoeaMHEHHE METaUIOB CpeaHen
PacTBOPUMOCTH MOXET PACCMATPUBATHCS KaK COCIMHEHHE, JJISI KOTOPOrO MOXKET OBITh HalJAeHO HOHHOE
IPOU3BE/ICHUE BOJBI U KOTOPOE MyTEM PACTBOPEHHs JACT HEOOJBIIOE KOJIHYECTBO YCBOSIEMOW (DOPMBI.
OnHako ciefyer MpHU3HATh, YTO HA KOHEYHYIO KOHIICHTPAIMIO PACTBOpAa MOXET OKa3aTh BIHMSHHE Pl
(akTOpOB, B TOM 4YKCJIE WOHHOE MPOH3BEACHHE HEKOTOPHIX METAIMYCCKUX COCAMHEHHM, BBIMABIINX B
0CaJI0K BO BPEMsI HCIIBITAHUS Ha TPaHCHOPMAIHIO/PACTBOPEHHE, HAIPUMEP THIPOOKHCH aTFOMUHHS.

A9.7.2 Ilpumenenue O0AHHBIX 0 600HOI MOKCUYHOCHU U OAHHBIX O PACHEOPUMOCHIU 8 UeaAX
Knaccuguxkayuu

A9.7.2.1 HUnmepnpemayus danuvix 0 60OHOU MOKCUUHOCTIU

A9.7.2.1.1 UccnenoBanust BOAHOW TOKCHYHOCTH, IPOBEIEHHBIE B COOTBETCTBUU C TIPU3HAHHBIM

MIPOTOKOJIOM, OOJIDKHBI, B NMPUHLOUIIC, TPUHHUMATLCA B KAa4YCCTBEC AOCTOBCPHBLIX B IEIAX KHaCCI/I(l)I/IKa]_II/II/I.
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B pazmene A9.3 Ttarke cOAEpXKHUTCS aHAIW3 OOMMX NPOOJIeM, XapaKTepHBIX I OICHKH, B IIENIAX
KJ'IaCCI/I(I)I/IKaHI/II/I, BCEX DJICMCHTOB JaHHBIX, KAaCAarOIIHUXCs BOZ[HOﬁ TOKCUYHOCTH.

A9.7.2.1.2 O0pazoBaHne KOMIUIEKCOB METAILJIOB

A9.7.2.1.2.1 TOKCHUYHOCTH KOHKPETHOTO METaJlJIa B paCTBOPE, MO-BUJUMOMY, 3aBUCHUT B IEPBYIO OUYEPEIb
OT KOJIMYECTBA PACTBOPEHHBIX CBOOOIHBIX METAUNIMYECKHX HWOHOB, HO CTPOTO 3THM HE OTPAHUYHBACTCH.
AbnoTtnyeckne (GaxkToOpbl, BKIIOYAs IIEIOYHOCTh, MOHHYIO CWIy W pH, MOTyT BIMSTHP Ha TOKCHYHOCTH
METAJUIOB JIBOSIKMM 00pa3oM: 1) BO3JCUCTBYS Ha XHMHUYECKHUH COCTaB MeTallla B Bojie (M, CIIeIOBAaTEeNHLHO, HA
€r0 YCBOSEMOCTh) U 1i) BO3JIEHCTBYS Ha IOTJIOIIEHHE U CBSA3bIBAHWE aKTHBHOTO METaJlla OMOJIOTHYECKUMHU
TKaHSAMHU.

A9.7.2.1.2.2 Korma BHIOM3MEHEHHUS MPOUCXOIAT B OOJBLIIOM MacimiTade, MOXHO CMOZEIHPOBATH
KOHLIEHTPAlMM DPAa3IUYHBIX (OpPM MeTajula, BKJIIOYAas KOHLEHTPALMM, CIOCOOHBIE OKa3aThb TOKCHYECKOE
BO3ACHCTBHE. AHAINTHYECKUE METOAbI, II03BOJIAIOLIME KOJMYECTBEHHO YCTAaHOBUTb KOHLIEHTpaLUU
BO3ACUCTBHA U MPOBOIUTH PA3JINUUs MEKAY KOMIUIEKCHBIMH U HEKOMIUIEKCHBIMH (YPAKLIUSMH UCIBITYEMOTO
BEILECTBA, MOT'YT HE Bcera ObITh B HAIMYUU MM CTOUTH JOPOTO.

A9.7.2.1.2.3  OO0pazoBaHHE KOMILIEKCOB METAJJIOB C OPraHUYECKUMH U HEOPraHWYECKUMH JIMTaHAaMU B
UCTIBITYEMBIX CpeJax U MPUPOJHOIN OKpY’Karollei cpeie MOKHO OLEHHUTh Ha OCHOBE MOAejel o0pa3oBaHUs
KOMITJICKCOB MeTaiioB. J[Jisl pacueTa HEKOMIUIEKCHBIX M KOMIUIEKCHBIX (Dpakiuii MEeTalTHYeCKUX HOHOB
MOJKHO HCIIOJIb30BaTh MOJIENN 00pa30BaHUsI KOMIUIEKCOB METalIoB, BKItovaromue pH, sxectkocts, XIIK u
HeopraHnnyeckue pemecTBa, Takue kak monuenu MINTEQ (Brown and Allison, 1987), WHAM (Tipping,
1994) u CHESS (Santore and Driscoll, 1995). B kauectBe BapuaHTa MOXHO HCIOJB30BaTh MOjeTb Biotic
Ligand Model (BLM) (Momenp OHOJOTHYECKHX JIUTAHIOB), KOTOPHIE TIIO3BOJISIOT  PACIICIIIATH
KOHIICHTPAIMIO METAJUIMYECKUX MOHOB, BBI3BABIIYIO0 TOKCHYECKUH 3 (dekT Ha ypoBHE opranuzMa. Mojenb
BLM 0bla noka moaTBepiKeHA JHUIIb I OTPAHUUCHHOTO YHCIIa METAJUIOB, OPTAaHU3MOB U PE3YJIbTATOB
(Santore and Di Toro, 1999). Cnemyer Bcerma 4YeTKO yKa3blBaTh, Kakhe MOICIA W (QOPMYJBI OBLIH
UCIIOJIL30BAHBI ISl XapaKTEPUCTHKH 00pa3oBaHMs KOMILICKCOB METAIJIOB B CpelaX, TaK KaK ATO MO3BOJIUT
HCTIONB30BaTh UX NPUMEHUTENBHO K MPUPOJHOH oKkpykatomielt cpene (OECD, 2000).

A9.7.2.2 HUnmepnpemayus dannvix pacmeopumocmu

A9.7.2.2.1 [Ipu paccMOTpeHHUM UMEIOLIUXCS OaHHBIX PACTBOPUMOCTH CIEAYET OLEHHUBATh UX
JOCTOBEPHOCTh M NPUMEHUMOCTh K HICHTU(HUKAIMK BUAOB ONACHOCTEH, CBSI3aHHBIX C METAJUIMYECKUMU
coearHeHUAMH. B gacTHOCTH, crenyeT 3HaTh 3HaueHne pH, mpu KOTOpoM ObLIH MPOU3BEACHbI 3TH JaHHBIE.

A9.72.2.2 OreHKa CYIIECTBYIOMINX JAaHHBIX

CyuiecTBylomye IaHHbIE MOTYT OBITh TpeX BUAOB. JJIsI HEKOTOPBIX XOPOIIO HM3yYSHHBIX
METAUIOB OyZyT HMEThCS [aHHBIE O IPOXYKTaX PpAcTBOPUMOCTH W/WIM [aHHBIE PAacTBOPUMOCTH B
OTHOUICHUH PA3IUYHBIX HEOPIraHUYECKUX METALIMYECKHX COeAMHEeHHH. byeTr Takke U3BECTHO, BO3MOXKHO,
cooTHomieHne Mexnay pH u pactBopuMocTeio. OpHaKko AJs MHOTUX METAJIOB M METAJUIMYECKHUX
COeTMHEHHH, BEPOSTHO, UMEIOIasics nHpopManus OyIeT YUCTO ONHMCATEIbHON, HApUMEp yIIOMHUHAHHE O
TOM, YTO BELIECTBO SIBISETCS c1abopacTBOPHMBIM. K coaleHHIo, TIOXO0XKe, YTO MMEEeTCs JIMIIb HEMHOTO
(mocnenoBaTeNbHBIX) YKa3aHWH OTHOCHTENBHO 0O0NacTeld pacTBOPHMOCTH, COOTBETCTBYIOLIMX 3THUM
OIMCaTelIbHBIM TEepMUHAM. B ciydae, ecnm wmmeercs yuinb WHOOpPMAIMS 3TOr0 TUMA, HEOOXOIMMO,
BEPOATHO, Oy/JeT MOTYyYUTh JaHHBIC PACTBOPHUMOCTH, UCIIONIB3YS MIPOTOKOJI O TpaHC(HOPMaIHN/PacTBOPCHUH
(mpunoxenue 10).

A9.7.2.23 OT60opoYHOE HCTIBITAHNE Ha OIICHKY PACTBOPUMOCTH METAITMICCKUX COCTMHECHUMA
B cnayuae oTCyTCTBHSI JaHHBIX PAacTBOPUMOCTH MOXHO HCIOJb30BaTh, B OTHOIICHUH

METATHYECKUX COCMHEHH, OOBIYHOE OTOOPOYHOE MCIIBITAHNE HA OIICHKY PACTBOPUMOCTH, OCHOBAHHOE Ha
camoil BBICOKOH 3a 24 4aca CKOpPOCTH 3arpy3Kd, Kak OJTO OIHUCHIBAETCS B MPOTOKOJIE O
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Tpanchopmanmu/pactsopernn (mpmwioxkenne 10). HazHadueHne npeaBapUTET-HOTO MCIBITAHUS — BBIIBUTH
METAJUTMYECKUE COCIMHEHUS, KOTOPBIC TIOJBEPralOTCs MO0 PaCTBOPSHHMIO, OO0 OBICTPOH TpaHchopManuu
TakuM 00pa3oM, YTO OHHM CTAHOBATCS HEOTIMYMMBI OT PACTBOPHMBEIX (DOpM H, CIEeIOBATEIbHO, MOTYT
KJIACCU(UIIMPOBATECS Ha OCHOBE KOHIIEHTPAIMM PACTBOPEHHBIX HWOHOB. Korma uMErOTcs JaHHEIE,
MOJIYICHHBIE B pE3yJIbTaTe MPEABAPUTEIHLHOTO HWCIBITAHUS, MOAPOOHO OMHCAaHHOTO B MPOTOKOIE O
TpaHc(hOpMaIuu/pacTBOPEHUH, CIIEyeT HCIOJIB30BaTh MAaKCUMAIbHYK) PacTBOPHUMOCTH, MOJYYEHHYIO B
OTHOIIIEHUH WCIBITAHHOTO JHAana3oHa BOJOPOJHOTO MOKa3aTens. Eciau nanHbple 1Mo moiHoMy nuana3ony pH
OTCYTCTBYIOT, HEOOXOAMMO MPOBEPUTH, OBLIA JIM 3Ta MaKCHMajbHasl PACTBOPUMOCTH ITOJTydeHA HUCXOIS W3
MNOJIXOSIINX  TEPMOIAMHAMUYCCKUX MoJeneld o0pa3oBaHHMs KOMIUIGKCOB METAJUIOB WM JPYTHX
COOTBETCTBYIOIIMX MeTOMoB (cM. myHKT A9.7.2.1.2.3). Cregyer OTMETHTh, YTO 3TO HCIIBITAHUE
MIpeAHA3HAYCHO JIIIb TSI METAJUTMYCCKUX COCTMHCHHIM.

A9.7.2.2.4 IIonHoe ucnbITaHKEe Ha PACTBOPUMOCTD METAIIIIOB ¥ METAIUIMYECKUX COCIUHEHHUN

HCpBaﬂ YacCTb OTOr'0 MUCIIbBITAHHUA COCTOUT, KaK U B ClIydac MPEABAPUTEIILHOIO UCIIbITAHUSA, B
OIpeACJICHNU BOJOPOAHOIO MMOKAa3aTeJIs NI BOJOPOAHBIX HOKa3aTCJ'Ief/'I, IIpU KOTOPBIX JOJDKHO NPOBOAUTHCH
HCCICAOBAHHUC. OOBIYHO 3TO MOJHOE UCIBITAHHUE JAOJDKHO MMPOBOAUTHCS IPU 3HAYCHUUN pH, KOTOPOC JOBOAUT
a0 MaKCHUMAaJIbHON BEIITMYIHHBI KOHOCHTPAIUIO MCTAJUIMYECKHUX NOHOB B PaCTBOPE. B >Tom Cj1ydyac 3Ha4YCHUC
pH MOXET OBITh Bbl6paH0 B COOTBCTCTBUM C TEMHU KE PCKOMCHIAALUUAMHU, YTO M B OTHOIICHUHU
OpeaABApPUTECIIbHOTO UCHIBITAHUS.

Ha ocHoBe naHHBIX, MOJXYyYEHHBIX MO pe3yjibTaTaM 3TOTO IOJHOTO HWCIBITAHUS, MOXKHO
MOJYYUTh KOHLEHTPALMIO METAUIMYECKMX HOHOB B PAacTBOpPE MO HCTEUCHHUH CEMH CYTOK AJs KaKAOH
u3 Tpex Harpy3ok (t.e. st 1 mr/m—"mameid", 10 mr/m—"cpegamii" wu 100 mr/m — "Gonpmon"),
WCTIONb30BABIIMXCS B XOJI€ MCTBITAaHHUA. ECIIM 1enb 3TOr0 MCHBITAaHHS COCTOMT B OIEHKE JOJITOCPOYHOM
OTACHOCTH, CBS3aHHOW C JAaHHBIM BEUIECTBOM, TO WCHBITAHWE MPH MaJlOH 3arpy3ke MOXKHO MPOJJIHTH IO

28 CyTOK W MPOBOJUTH €r0 MPH MOAXO0AIeM 3HaueHuu pH.
A9.7.2.3 CpasneHnue 0anHbIX BOOHOU MOKCUUHOCIU C OAHHBIMU PACMBOPUMOCTIU

Pemenue o Tom, cieayet oM Kiaccu(UIMPOBATh BEIIECTBO KaK ONACHOE ISl BOAHOM CpPEbL,
Oyzer 3aBUCETb OT PEe3yJIbTATOB CPAaBHEHHWS JAHHBIX BOJHOW TOKCHUYHOCTH C JaHHBIMH PAacTBOPHMOCTH.
Ecmu JI(Q)Ksy OymeT mpeBbIlIeHO, HE3aBUCHUMO OT TOTO, OBUIM JIM TIONy4YeHbl AaHHBIE TOKCHYHOCTH M
pPacTBOPUMOCTH NpPH OJHOM M TOM >K€ BOJOPOAHOM IIOKa3aTene M MIET JHU pedb O EIUHCTBEHHBIX
HMEIOIIUXCS JaHHBIX, BEIIECTBO HEOOXoauMo OyzaeT kiaccupuuupoBars. Eciu uMeroTcs npyrue AaHHbIE
PacTBOPUMOCTH, ITOKa3bIBAIOIINE, YTO KOHIIEHTpaLus mocie pactBopeHus He npessimaet JI(D)Ksy st Bcero
nuanazoHa pH, To Torma BemecTBO He cienyeT KiacCU(UUMPOBaTh B €ro pacTBopuMou ¢opme. s
IIPUHATHSA 3TOTO PELICHHUS, BO3MOXKHO, IOHaJOOUTCS UCIIOJIb30BATh IOIIOJHUTENIbHbIE JaHHBIE, OTY4YEeHHBIE
Ha OCHOBE JIN00 HKOTOKCHKOJIOTUYECKOTO MCIBITAHUS, JINOO IPUMEHUMBIX MOJIeIeld OMOaKKyMyJINpOBaHUSI—

a¢dexr.

A9.7.3 Ouyenka mpancghopmayuu ¢ okpyscarouieil cpeoe

A9.7.3.1 TpanchopMmaruss B OKpy’Karolledl cpeie OMHOTO BHAAa MeTallla B JIPYrod BUA TOTO JKe
MeTajula He SIBIIETCA Pa3JIOKEHHEM B TOM CMBICJIE, B KAKOM 3TOT TEPMHH IIPUMEHSIETCSI K OpPraHUYEeCKUM
COCJMHEHHSAM, U MOXKET TMOBBIIIATh WIH TIOHIKATh OMOJIOTHYECKYI0 aKTHBHOCTh M OMOAKKYMYJIHpPOBaHUE
TOKCUYHBIX BUJIOB. OHAKO MOJ AEMCTBHEM MPHUPOIHBIX FEOXMMHUYECKUX MPOLIECCOB METAIINYECKUE HOHBI
MOTYT OTHENAThCA OT BOJHOH cpeabl. FIMeeTcs JOBOJIBHO MHOTO JaHHBIX O BPEMEHHU IIpeObIBaHUS B BOJHON
cpene, O SIBICHUSX, IPOUCXOIALINX Ha TPAHUIE pa3fiesia MEXIy BOAOH M OTJIOXKEHUSAMH (T.€. caM Ipolecc
OTJIOKEHHUs] U peMoOWNIn3anus), HO OHM He ObUIM BKJIIOYEHBI B HACTOSIIYIO 0a3zy naHHbIX. OJHAKO 3TOT
MOOXOX  MOXXHO  HMHTEIPUpPOBaTh B  KJIACCU(UKALMIO, HCHONB3YS NPUHLUINBI W THIIOTE3bI,
MIPOCMAaTPUBABINIECS BHITIE B pazaene A9.7.1.
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A9.7.3.2 B oTHOmEHWN TakuX OIEHOK OYECHH TPYIHO JMelaTh KakWe-THOO peKOMEHIAITNH, W, Kak
npaBWjIO, UX CJICAYET IMPOU3BOAUTL B 3aBUCHUMOCTH OT Ka)XAOTO KOHKPETHOI'O Ciiydas. OI[HaKO MOXHO
YYUTHIBATH CJICIYIOIINE JICMCHTHI:

a) W3MEHEHUS] XHMHYECKOTO0 COCTaBa, €CJIM OHM BEIyT K HEaKTHBHBIM (opMmawm,
YUUTBIBAsI, OTHAKO, TAKKE BO3MOXXHOCTb OOPAaTHOTO MPEBPALLCHHUS;

b) mpeoOpa3oBaHus B METALIMIECKOE COCIWHEHHWE, KOTOPOS 3HAYUTEIHLHO MEHEe
pacTBOPUMO, YEM PACCMAaTPUBAEMOE METALTHYECKOE U3MEHEHNE.

PexomenmyeTcs, 0JHaKO, MPOSBIATE OCTOPOXKHOCTH (CM. MyHKTHI A9.7.1.5 1 A9.7.1.6).
A9.7.4 Buoaxkkymynayusn

A9.74.1 Xots log K, sBIIIETCS X0OpOoIHM cpencTBoM mporHo3upoBanns KBK mist HEKOTOPBIX THIIOB
OpPraHUYECKUX COCIUHEHHUI, HAIPUMEP HETIOJIIPHBIX OPTaHUYECKUX BEIIECTB, ITOT MOKA3aTelb, pa3yMeeTcs,
HE TIPEJICTABIIACT WHTEpeca Il HEOPTaHMUYECKHX BEIIECTB, TAKMX KaK HEOPraHWYECKHE METAJTUYCCKUE
COC/IMHECHHS.

A9.74.2 MexaHu3Mbl, PEryJupyOIIUe CKOPOCTH IMOIJIOIICHHUS Y BBIBEICHUS METAJUIOB, OYCHb
CJIIOXHBI M Pa3lIMIHBI, © B HACTOSIIEE BpPEeMsI HE CYIIECTBYET OOIIeH MOACIH Uil MX OmucaHus. Bmecto
3TOro OHMOAKKyMYJISAIUS METAJJIOB B COOTBETCTBUM C KPUTCPUSAMHU KJIACCU(DUKAIMH  JIOJDKHA
YCTaHABJIMBATHCS B KAKJOM KOHKPETHOM CIy4yae Ha OCHOBE IKCIIEPTHON OIICHKHU.

A9.7.4.3 Xots 3HaueHms KBK yka3pBaloT Ha CHOCOOHOCTH K OWOAKKyMYJISIIMH, B XOHC
unTepnperanun 3HadeHnid KBK, wn3MepeHHBIX i1 METauIoB M HEOPTaHWYEeCKHX METaNTMYeCKUX
COCMHEHHUN, MOXET BO3HHKHYTH PsI OCIOXHEHWH. [l HEKOTOpPBIX METalioB U HEOPraHMYeCKHUX
METaJUTMIECKNX COCIWHEHUU CYIIeCTBYET oOpaTHasl 3aBHUCHMOCTh MEXIy KoHIeHTpanueld B Bojge m KBK
BHYTPU HCKOTOPBIX BOJHBIX OPraHM3MOB, U CJIICAYET NPOABIATE OCTOPOKHOCTD ITPU MCIIOJIB30BAHUN JaHHBIX
ounokoHreHTpanuu. OCOOCHHO 3TO KacaeTCs OHMOJIOTMYECKU Ba)KHBIX METAJUIOB. OJTH METalllbl aKTUBHO
PETyIHPYIOTCS B OpraHW3Max, Te OHHM BBHIMOJHSAIOT )XU3HEHHO BaXHYIO (yHKIUIO. [lockombKy muiieBbie
NOTPEOHOCTH OPraHU3MOB MOTYT MPEBBINIATH KOHIEHTPAILMIO METala B OKPYJKAIOIIeW cpeie, TO 3TO
AKTUBHOE PETYJIMPOBAHME MOXKET MPUBECTH K Ooiiee BoicokuM 3HaueHusM KBK u k oOparHoii 3aBucUMOCTH
mexny KBK u xoHmenTpamumeii metamna B Boge. Korga KOHIIEHTpanuu B OKpY’Karolleil cpene ciadbie,
MOXXHO OXngaTb Oomnee Bbicokme 3HadeHns KBK, KoTopbie SBISIOTCS €CTECTBEHHBIM CIIEJACTBUEM
IMOrJIomCHNA MCTalJla IJId YAOBJICTBOPCHUS IMUIIEBLIX HOTpC6HOCTCI71 U MOI'yT B 3TOM CJjiyda€ CUHUTATbCA
HOpMAJIBHBIM siBIIeHHeM. KpoMe Toro, eciu BHYTpEHHSS KOHIEHTPAIUS PETYIHPYeTCs OpPraHu3MOM, TO
u3Mepensbie 3HaueHusi KBK MoryT yMeHbIIaThCsi TPU MOBBIMIEHUWH Hapy»XKHOM KoHUeHTpauuu. Korna
HAapy>XHbIC KOHUCHTpAlIUU HACTOJbLKO BBICOKH, YTO OHH IMPCBLINIAIOT HOpOFOBBIﬁ YPOBC€HL WJIN IIOAABJIAIOT
MEXaHU3M pPEryJupOBaHUS, OHU MOTYT HAHECTH Opranu3Mmy Bpen. CreayeT Takke MMETh B BHAY, YTO
METaJI, SIBJISIOIIANACS JKU3HEHHO BaXKHBIM IS IAaHHOTO OPTaHW3Ma, HeoOs3aTebHO SIBIIICTCS TAKOBBIM IS
octanbHBIX. [loaTOMY, KOT/Ta METaT HE SIBIIAETCS BAKHBIM HMIIM KOTJIa OMOKOHIIEHTPAIIHS BaXKHOTO MeTaia
MPEBBIIIACT YPOBHU KOPMIICHUS, CIEAYET YACIUTh 0C000€ BHUMAaHUE CIIOCOOHOCTH K OMOKOHIICHTpAIUU U
AKOJIOTUYECKUM TPOOIeMaM.

A9.7.5 Ilpumenenue Kpumepues Kiaccuukayuu K Mmemaniam U  MEMAIIUYECKUM
COeOuUHeHUAM

A9.7.5.1 Bseoenue 6 cmpamezuro knaccuguxayuy Memanios u Memaiiuyeckux coeouHeHul
A9.7.5.1.1 CxeMbl KiacCU(UKAINK METALIOB M METANINICCKAX COCTUHEHHH OMMCHIBAIOTCS HIDKE U

KpPaTKO M3JIOKECHBI B BHUJIE MUarpaMMbl Ha pucyHKe A9.7.1. DTU CXeMBbI COCTOST U3 HECKOJIBKUX JTAloB, B
KOTOPBIX JIaHHBIC UCIOJB3YIOTCS B LEISIX NPUHATUS penieHus. Cxema KIacCU(PUKAIMN HE UMEET LEIbI0
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TeHepUpOBaHNE HOBBIX MJAaHHBIX. B ciy4ae OTCYTCTBHS JOCTOBEPHBIX MJAaHHBIX HE0OXomumo Oyzaer
HCIIOJIH30BATh BCE UMEIOTUECS JAaHHBIC U IKCIIEPTHYIO OIECHKY.

B Hmxkecnenyromux pasgenax ccbuika Ha JI(D)Ksy oTHOCHTCS K 3/eMEHTY WM 3J€MEHTaM
nHpOpPMAIIUK, KOTOphle OYyAyT WCIONB30BaHbl IS BbIOOpa Kiacca KIACCH(QHUKAMK MeTalula WU
METAJIIIMYECKOTO COEANHEHUSI.

A9.7.5.1.2 [Ipu paccmorpennn manHBIX, Kacarommuxces JI(D)Ks) MeTaummuecknx COSOMHEHHH, Ba)KHO
YAOCTOBEPUTHLCA B TOM, YTO DJICMCHT JaHHBIX, HCHOHBSyeMbeI JJIsA 000CHOBaHMUS KJ'IaCCI/I(I)I/IKa]_[I/II/I, BBIpa’XCH
B BECE MOJICKYJbl METAJUTMYECKOTO COCTUHEHUS, TIOAICKAIIETO KIacCU(pHUKAUU. DTa onepalus H3BeCTHA
KaK BBeJICHHE MONPABKU Ha MOJICKYJISIPHBINA Bec. Tak, X0Ts1 OONBIIMHCTBO JAHHBIX M0 METAJIaM BBIPAXKEHO,
Hanpumep, B MF/JI MCTajlyila, 9TO 3HAYCHHUC JOJI’KHO GBITB CKOPPCKTUPOBAHO B 3aBUCUMOCTH OT
COOTBETCTBYIOIIETO MOJICKYJISIPHOTO BeCa METAJUIMYECKOTO COCTUHCHHUS, T.C.:

JI(D)Kso metammmmueckoro coenunenus = JI(D)Ksy merama x (MonekysipHbiit Bec Metamnueckoro coenunenus/ Atomusiii Bec Merara)

Tak >xe MOXET OKa3aThCsi HEOOXOIUMBIM CKOPPEKTHPOBAaThH C TIOTMPABKOM Ha BeC
METaJUIHYECKUX COeTUHEHNH NaHHbIe, Kacarommecs KHD.

A9.7.5.2 Cmpamezust Kiaccuguxayuy Memaiios

A9.7.5.2.1 Korma JI(D)Ksy mams paccMaTpuBaeMbIX MeTaUIMYecKMX HWOHOB > 100 mr/m, Her
HEOOXOAMMOCTH TIPOJOIIKATEH IIPUMEHSTH CXeMY KIACCH(PHUKAIINN K COOTBETCTBYIOIIMM METAJIIaM.

A9.7.5.2.2 Korna JI(Q)Ksy anmst paccMaTpuBaeMbIX METAITMYECKUX MOHOB cocTaisier < 100 mr/n wnm
paBHSAETCS OSTOMY 3HAUEHHWIO, CJIEMyeT pacCMOTPETh HWMEIONINECsS MaHHBIC, Kacalomuecs CKOPOCTH |
Macmraba oOpa3oBaHUsI HOHOB M3 3TOTr0 MeTajuia. UToObl OBITH ITOCTOBEPHBIMH W TPAKTHYHBIMH, TaKUe
JAHHBIC JIOJDKHBI OBITh TOJNYYEHBl C IOMOIIBID MPOTOKOJIA O TpaHCPOpMAIHK/PaCTBOPCHUU
(mpunoxenue 10).

A9.7.5.2.3 Kornma takux naHHBIX HE MMEETCS, T.€. HET YETKUX U JIOCTATOYHO JOCTOBEPHBIX JTAHHBIX,
MOKa3bIBAIOIINX OTCYTCTBUE TpaHC(HOPMAMU B  METAUTMUECKHE HMOHBI, TO TPOAYKT CIEIyeT
kraccuummpoBaTth MO cooOpakeHnsaMm Oe3zomacHocTH (Kimacc XpoHWYECKOH omacHOCTH 4), TakK Kak
TOKCUYHOCTL 3THUX PACTBOPUMBIX (1)OpM METallla CYUHTACTCA OOCTATOYHO TpeBO)KHOfI U TO03TOMY OHH
3aCIy’KUBAIOT Kilaccu(uKanuu.

A9.7.52.4 Korna umerorcsa gaHHble, TOTy4YeHHbIE C TIOMOIIBIO IPOTOKOJIA O PACTBOPEHUH, TO CIEAYET
WCIIOJIB30BATh 3TU Pe3ybTaThl AJs 00JeT4eH sl KiaccuuKauy, coOII0Ias IPH 3TOM CeAyIOLINe paBuia;

A9.7.524.1  7-cyTouHOE WCIBITAHHE HA TPaHCHOPMAITHIO

Ecnu xoHIEHTpanus METaJUIMYeCKUX HOHOB B PAcTBOpe Iocie 7 CyTOK (MM paHbIIe)
npesbimaer  JI(D)Ksp, TO KimaccmduKanps MeTauia [0 YMOJTYAHHWIO 3aMEHSAETCS — CIeAyroImel
KJIaccuuKanueii:

a) €ClIM KOHLEHTpauus METAJUIMYeCKUX HOHOB B PAcCTBOpPE IIPU MAaloil 3arpyske
ucnbeityemoro npoaykra > JI(9)Ksy, Metamn gomken ObiTh oTHeceH kK Kitaccy octpoi
omacHoctH 1. Ero cnenyer takxke otHecTH k Kiaccy XxpoHndeckoi onacHOCTH 1, eciu
He OyJeT IO0Ka3aTeNbCTBa KaK OBICTPOrO BBIAENCHHMS W3 BOTHOM Cpelbl, TaK H
OTCYTCTBHS OMOAKKYMYJISALINH;

b)  ecium KOHLEHTpauuss METAUIMYECKMX HOHOB B PAacTBOpe IpPU CpeaHeil 3arpyske

UCIBITYeMOTo TpoaykTa > JI(3)Ksy, MeTamr gomkeH ObITh oTHeceH k Kimaccy octpoit
omacHoctH 2. Ero cienyer Takxke oTHecTH K Kitaccy XpOHHYECKOM OMACHOCTH 2, €CIH

- 623 -



Agtopckoe npaBo © Opranuzarnuu O0benaeHHbIX Hanuii, 2011 rog

HEe OymeT mIoKazaTelhCTBAa KaK OBICTPOTO BBIACICHUS W3 BOAHOW CpeApl, TaK H
OTCYTCTBHS OMOAKKyMYJISIINY;

c) €CJIM KOHIICHTPAIMs HOHOB METaJlIa B PACTBOPE IPU BBICOKOH 3arpy3Ke UCIIBITYEMOTO
npoxaykra > JI(D)Ksy, metamn qomkeH ObITh oTHeceH K Kimaccy octpoil omacHocTH 3.
Ero cnenyer Ttakxke otHectn K Kiaccy XxpoHmueckod omacHOCTH 3, ecinu He Oyner
JIOKa3aTebCTBa KaK OBICTPOrO BBIACIEHHS W3 BOIAHOW CpeNIbl, TaK U OTCYTCTBHS
OMOaKKyMYJISAITHH.

A9.7.5.2.4.2  28-cyTouHOE UCTIBITAHHE HA TPAHCPOPMAIIHIO

Ecnu pesynprarom mpornecca, onucanHoro B A9.7.5.2.4.1, aBiserca otHecenne k Kiaccy
XPOHUYECKOW OmacHOCTH 1, TO He TpedyeTcs HUKaKoW JOMOJHUTEIBHOM OLIEHKH, TaK Kak MeTaimn OyneT
KJIacCH(UIIMPOBAH HE3aBUCUMO OT BCSIKOM OMOJHUTENBHOM HH()OpMALIUH.

Bo Bcex apyrux ciydasx MOTYT OBITh IOJIyYEHBI JIOTIOJIHUTEIBHBIC JAHHBIE C TTOMOIIBIO
WCTIBITAHMSI Ha PacTBOPEHHUE/TpaHCPOPMAIIMIO, C TEM YTOOBI IOKa3aTh, YTO KIIACCU(PUKAINSA MOXKET OBITh
n3MeHeHa. Ecim miis BemecTB, OTHeCEHHBIX K Kimaccam XpoHWUYeCcKo# omacHOCTH 2, 3 win 4, KOHIICHTpaITUs
METAJUIMYECKUX HOHOB B PACcTBOPE TP MaJiOl 3arpy3Ke HCIBITYEMOIO BEIIECTBa, MOCHe oOImei
MIPOJIOJKUTENBHOCTH B 28 CYTOK, > noarospeMenHoir KHD, To mpousBeneHHas KiIacCUPUKAIS OTMEHSIECTCS.

A9.7.5.3 Cmpamezust Kiaccuguxayuy Memaiiudeckux coeOuHeHul

A9.7.5.3.1 Korma JI(Q)Ksy i paccMaTpuBaeMbIX MeETAUIMYECKHX HWOHOB > 100 mr/m, Her
HEOOXOAMMOCTH TIPOJOIIKATH IPUMEHSTH CXeMY KIAaCCH(PHUKAIINN K COOTBETCTBYIOIIMM METaJLIaM.

A9.7.53.2 Ecm pactBopumocts > JI(D)Ksy, To kmaccudukanusi JOMKHA OCYLIECTBIATHCS HA OCHOBE
PacTBOPUMOrO HOHA.

A9.7.53.2.1 Bce MeTammueckue COEAUHEHUS, paCTBOPUMOCTb KOTOPBIX B BOJIE (M3MEpEHHAs, HallpuMep,
myTeM 24-4acoBOro HpPEABAPUTENBLHOIO HCIBITAHWS Ha PACTBOPEHHE WM PACCUMTAHHAs, HANpUMep, Ha
OCHOBE MPOAYKTa pacTBOPUMOCTH) > JI(D)Ksy KOHIIEHTpAITUU METALTHIECKUX HOHOB B PACTBOPE, CAUTAIOTCS
JIETKOPaCTBOPUMBIMH METAIIMYECKHUMHU COeTUHEeHUsIMH. ClielyeT MPOSBIATH OCTOPOKHOCTD B CIIydae, eciii
pacTBOPUMOCTh OJIM3Ka K 3HAYEHHIO OCTPOH TOKCHYHOCTH, TaK KaK YCJIOBHS, IPU KOTOPHIX H3MEpEHa
PacTBOPUMOCTb, MOTYT 3HAUUTEIbHO OTIMYATHCS OT YCJIOBUIl NPOBEACHUS HCIBITAaHUS Ha OCTPYIO
TOKCHUYHOCTh. B 3TOM cily4ae mpeanodTuTeNbHO HCIOIb30BaTh PE3yIbTaThl MPEIBAPUTEILHOTO HCIIBITAHUS
Ha pacTBOPEHHE.

A9.7.5.3.2.2  JlerkopacTBOpHMbIE METAIUIMUECKHE COCAMHEHHs Kiaccupuuupyrotcs Ha ocHoBe JI(D)Ksy
(c mompaBKoii, eciii He00X0AUMO, Ha MOJIEKYJISIPHBIN BEC):

a) ecmn JI(D)Ksg pacTBOpEHHOTO METAIIMIECKOTO HMOHA COCTaBisseT < 1 Mr/m, TO
COCIMHECHHE JOJDKHO OBITh OTHeceHO K Kiaccy octpoit omacHoctu 1. Ero cimemyer
TaKxe oTHecTH K Kiaccy xpoHudeckoit omacHocTH I, eciiu He OyneT J0Ka3aTelhCTBa
KaK OBICTPOTO BBIJICIICHUS U3 BOJHOM CPEJIbl, TAK ¥ OTCYTCTBHSI OMOAKKYMYJISIIUH;

b) ecim JI(D)Ksy) pacTBOPEHHOr0 METAJUIMYECKOTO MOHA COCTaBiseT > 1 Mr/im, HO
<10 mr/n, To coemuHEeHWE IOHKHO OBITH OTHeCeHO K Kitaccy ocTpoil omacHocTH 2.
Ero crnenyer Taxke oTHectu K Kiaccy XpOHHMYECKOW OMAcCHOCTH 2, €ClIM HE OyneT
JIOKa3aTeNIbCTBA KaK OBICTPOTO BBIJCIICHUS W3 BOJHOW CpEIlbl, TAaK M OTCYTCTBUS
OMOAKKyMYIIALINY;

c) ecmun JI(D)Ksy pacTBOPEHHOrO METa/UTMYECKOr0 HMOHAa cocTaBisieT > 10 mr/in, HO
<100 mr/m, To coeauHEeHUE IOKHO OBITh OTHeceHO K Kiraccy octpoit omacHocTH 3.
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Ero cmexyer taxke otHecTH K Kitaccy XpoHHYECKOHM OMAcHOCTH 3, eciaum He OyneT
JOKa3aTeJIbCTBa Kak 6BICTp0FO BBIACJICHUA U3 BOI[HOI71 Cp€abl, TaK U OTCYTCTBUA
OMOAKKYMYIISIIUY.

A9.7.533 Ecnu pacmeopumocme < JI(3)Ksy, coedunenue 00M4CHO ObimMb OMHECEHO NO YMONYAHUIO K
Knaccy xponuueckoui onacnocmu 4

A9.7.53.3.1 llpuMeHHTENHFHO K KpPUTEPHAM KIacCU(PUKAINK, CIa00OpaCTBOPUMBIE METAUTHIECKUC
COCIMHEHHS OTPEICISIOTCS KaK COSTUHEHUS], H3BECTHAsI pACTBOPUMOCTh KOTOPBIX (M3MEpeHHas, Halpumep,
myTeM 24-9acoBOTO TPEIBAPUTENBHOTO HCIBITAHWS Ha PACTBOPEHHE WJIM PACCUMTAHHAs, HAIPUMEp, Ha
OCHOBE MPOAYKTa pacTBOpUMOCTH) MeHbIe JI(3)Ksy pacTBOpUMOTO MeTaUIMIECKOTo HoHa. B cirydasx, eciau
pacTBopuMBble (OpPMBI MeTala B CIa0OPAacTBOPHMBIX MeTainueckux coeanHeHusx umeroT JI(D)Ks,
koTopast < 100 MI/n unm ecim BemecTBO MOYKET pacCMaTpUBaThCA Kak caadopacTBOPUMOE, KiacCH(pUKaLus
(XpoHWYecKasi ONacHOCTH 4) OIHKHA TIPOBOIUTHCS 110 YMOITYAHHIO U3 COOOpaKeHUH Oe30I1acHOCTH.

A9.7.5.3.3.2  7-cyTOYHOE UCHBITAHUE HA TPaHCHOPMALIUIO

B ciydae cnabopacTBOPUMBIX METAUITMYECKUX M3MEHEHHH, OTHECEHHBIX M0 YMOIYaHHIO K
COOTBETCTBYIOIIEMY KJlacCy H3 COOOpakeHHH Oe30MacHOCTH, MOXKHO HCIONB30BaTh JIOTOJHUTEIBHYIO
WH(POpPMAIINIO, TONYYSHHYI0 B pPe3yjibTarTe 7-CyTOYHOTO HCHBITAHHWS Ha TpaHCOPMAIHIO/paCTBOPCHHE.
Takne maHHBIE MOJDKHBI BKIIOYATh YPOBHH TpaHCHOpPMAIUK TPU MaJlO, cpemHeld m OOJBINONW 3arpy3ke
HCIBITYEMOI'O MPOAYKTA.

Ecnu xoHIEHTpanus METaJUIMYeCKUX HOHOB B PAcTBOpe Mocie 7 CyTOK (MM paHbIIe)
npesbimaer  JI(O)Ksp, TO Kimaccmdukanps MeTauia M0 YMOJTYAHHWIO 3aMEHSAETCS — CIeAyroImel
KJIaccuuKanueii:

a) €ClIM KOHLEHTpauus METAJUIMYeCKUX HOHOB B PAcTBOpPE IIpU MAaloil 3arpyske
ucneityemoro npoaykra > JI(9)Ksy, Metamn gomken ObiTh oTHeceH K Kitaccy octpoi
omacHoctH 1. Ero cnenyer takxke otHecTH k Kiaccy XpoHndeckoi onacHOcTH 1, eciu
He OyJeT I0Ka3aTelbCTBa KaK OBICTPOrO BBIAENCHHMS W3 BOJHOM Cpelbl, TaK H
OTCYTCTBUA OMOAKKyMYJISIIUY;

b)  eciuM KOHIEHTpalUs METAUTMYECKUX HOHOB B pAcTBOpe MU CpeaHEil 3arpyske
ucmeITyeMoro npoaykra > JI(9)Ks, Meramn momkeH OBITh oTHeceH K Kiaccy octpoit
omacHoctH 2. Ero cienyer Takxke oTHecTH K Kitaccy XpoHHYECKOM OMACHOCTH 2, €CIH
He OyJeT J0Ka3aTelbCTBA KaK OBICTPOrO BBIACICHHS W3 BOJHOH Cpelbl, Tak H
OTCYTCTBHS OHOAKKYMY ISV,

c) €ClIi KOHIIEHTpallMsd METAJJIMYECKUX HOHOB B pAacTBOpPE IpPH BBICOKOW 3arpyske
ucneityemoro npoaykra > JI(3)Ks,, Merann momken ObITh oTHeceH k Kiaccy octpoit
omnacHoctH 3. Ero ciemyer Takxke oTHecTH K Kitaccy XpOHHYECKOH OMACHOCTH 3, €CITH
He OylIeT JOKa3aTeslbCTBa KaK OBICTPOTO BBIACNEHHS W3 BOJHOM Cpenbl, TaK H
OTCYTCTBHS OMOAKKYMYJISLIHH.

A9.7.5.3.3.3  28-cyrouHOe HCHIBITaHWE HA TpaHCHOPMALUIO

Ecnu pesynprarom mporecca, onucanHoro B A9.7.5.3.3.2, aBiserca otHecenue k Kiaccy
XPOHUYECKOW OmacHOCTH 1, TO He TpeOyeTcs HUKaKoW JOMOJIHUTEIBHOW OLIEHKH, TaK Kak MeTaimn OyneT
KJIacCH(UIIMPOBAH HE3aBUCUMO OT BCSKOM JOMOJHUTEIBFHON HH()OPMALIUH.

Bo Bcex apyrux ciydasix MOTYT OBITh THOJY4Y€HBI JOIOJHUTEIbHBIC JaHHBIC C TOMOIIBIO

WCIIBITAaHUS HA PacTBOpEHHUe/TpaHC(hOpMAIINIO, C TeM YTOOBI MOKa3aTh, YTO KIACCU(UKAIUS MOXET OBITh
n3MeHeHa. Ecin s BemecTB, OTHeCEHHBIX K Kimaccam XpoHUYecKoi omacHOCTH 2, 3 win 4, KOHIICHTpaIus
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METAJUIMYECKUX HOHOB B pacTBOpe IpH Majol 3arpy3ke MCIBITYEMOrO BEIIECTBa, Iocie oOIei
MPOAOKUTENIBHOCTH B 28 CyTOK, HIDKe WM paBHa jgonroBpemMeHHoit KHD, To mnpousBenenHas
KJIacCU(UKaLNsI OTMEHIETCSL.

A9.7.5.4 Pasmep u niowado nogepxnocmu yacmuy

A9.7.5.4.1 Pa3mep u TeM Gonee mTomaas TOBEPXHOCTH YAaCTHIL ABJSIETCS PEMIAIOIINM apaMeTpoOM, TaK
KaKk BCSKOE HM3MEHEHHE pa3Mepa WM IUIOMAANM THOBEPXHOCTH HCIBITAHHBIX YacTHII MOXET BBI3BATh
3HAUUTENBHOE M3MEHEHHE KOJIWYECTB METAJUIMYECKHX HOHOB, BBICBOOOXKICHHBIX 3a TaHHBIN HHTEpBal
BpemeHH. Takum 00pa3oMm, 3TH pa3Mep WIM IUIOIAAb IMOBEPXHOCTH YaCTHUI] YCTaHABIMBAIOTCS B LIEIAX
UCIIBITAaHUSI HAa TpaHC(POpMALHUIO, YTO TMO3BOJSET OCHOBHIBATH CPABHUTENIBHBIE KIACCH(UKAIUH
UCKIIIOUMTENBHO HA KOJNMYECTBAX HCIBITAaHHBIX NPOAYKTOB. OOBYHO B MONYYCHHBIX JaHHBIX
KIaccu(UKAIlMA HCIOJB3YETCsl CaMblii MaJeHbKAH pa3Mep YacTHI, HMEIOIIUXCS Ha pbIHKE, s
oIpeneNieHusl cTeneHn TpaHcopmanuu. MoryT ObITh ciydad, KOTAa JaHHbBIE, MOJNyYCHHbIE B OTHOIICHUH
KOHKPETHOTO METAJUTMYECKOTO IOPOIIKA, HE CUUTAIOTCS MOJXOSIIMMY JUIS KJIACCU(HUKAIIMA KOMITAKTHBIX
¢dopm. Hanpumep, xorma MokeT OBITH JOKa3aHO, YTO HCIBITAHHBIA MOPOUIOK SIBJISIETCS B CTPYKTYPHOM
OTHOUICHUH JPYTUM MaTepuasioM (MMEIOLIMM, HAlpUMeEp, APYIYI0 KPUCTAJUIOrpaduuecKyio CTPYKTYpY)
n/unm ObUT IPOU3BEICH ITyTEM 0COOOT0 METO/a U HE MOXKET OBITh HOJyYeH M3 KOMITAKTHOTO METajlla, STOT
KOMITaKTHBIH METaJI MOXKET KIaCCH(UINPOBATHCS HA OCHOBE MCHBITAHHSA, B KOTOPOM HCIIOJIB3YIOTCS Ooiiee
XapakTepHbBIe pa3Mephl WK TUIOLIA/(b IIOBEPXHOCTH YaCTHII, €CIH TaKUe TaHHbIe UMEIOTCs. [10pOoIIoK MokeT
KITacCH(UIUPOBATHCS OTACIBHO Ha OCHOBE JaHHBIX, MOJTYYSHHBIX 110 ATOMY MOpOIIKY. OJHAKO B OOBIYHBIX
YCIOBHSAX HE IPEIYCMOTPEHO, YTOOBI eTIaoch Oomee IBYX MPeAoKeHHH O KITacCH(HUKAINH OHOTO U TOTO
Ke MeTasua.

A9.7.5.4.2 Merannbl, 4acTHIBl KOTOPBIX MEHBUIE OUAMETPa, YCTAHOBIEHHOTO IO YMOJYaHUIO B
pasmepe | MM, MOTYT UCIBITBIBATECSI HA MHAMBUIYAIbHONW OCHOBE. B KauecTBe mpumepa MOXKHO NPUBECTH
MeTaJJTMYeCKHe TIOPOLIKH, TPOU3BOIUMBIE TI0O HHOM TEXHOJIOTHMH, WM MOPOIIKH, Aarolue 0oyiee BHICOKYIO
CKOpPOCTh pacTBOpeHHs (WM peakuuu) MO CPaBHEHHIO C JUTOH (opmoii, yTOo BemeT K Oojee CTpOroi
KJTaccu(DUKaITIH.

A9.7.543 UcnbiTanasle pa3Mepsl 4acTHI] 3aBUCAT OT AHAIM3UPYEMOrO BEIIECTBA M TOKa3aHbl B
HIDKeCJIe Iy roliel Tabuie:

Tun Pasmep yacTun 3ameuyaHus
Merannuueckue Haumenbimii xapakTepHbIii Hukornaa e npesbimmaer 1 MM
COCIMHCHUS pa3Mep, UMEIOIHICS Ha PHIHKE
Mertasnudeckue — HauMeHbIIHiA XapakTepHbIi MoskeT MOHAMOOUTHCS YUET Pa3IuIHbIX HCTOYHHKOB, €CITH
MOPOILKH pa3mep, UIMEIOIUIICS Ha PhIHKE  MOPOIIKU 00JaJat0T Pa3InYHBIMU KPHCTAILIOTpadUIeCKUME/
MOP(HOITOTMYECKIMH CBOHCTBAMH
KommnaktHbie 1 Mmm CranaapTHOE 3HAYCHUE MOXKET ObITh U3MCHEHO B CITydac
MeTaJuIbl JOCTaTOYHOTO 0OOCHOBAHUS
A9.7.5.44 Jl1s HeKOTOPBIX (OPM METAITIOB MMEETCS BO3MOYKHOCTD TOJYYNUTh, UCTIONIB3YS MTPOTOKOMI O

tpancpopmaruu/pactsopenn  (OECD, 2001), koppensimio MeXIy KOHIEHTpAlMeHd MeTaTHYecKOro
MeTaJljla OCJIe YCTAaHOBJICHHOTO MHTEPBalla BPEMCHU M MOBEPXHOCTHBIMU 3apslaMH HCHBITAHHBIX (BopM.
B takux cnydasx Obut0 OBl BO3MOXKHO IPOCYHUTATh KOHIIEHTPAIUIO PACTBOPEHHBIX METAJUTMYECKUX
MOHOB Ui MeTalyla C pPAa3IMYHBIMH YacTHUIAMH, HCIIONB3ys mpemioxkeHHbii Ckudpdom u mpyrumu
(Skeaff et. al., 2000) MeTO 1, OCHOBaHHBIN Ha KPUTHYCCKOH IUIOIIAIN TOBEPXHOCTH (CM. COOTBETCTRBYIOIILY IO
CCBUIKY B 4acTu 5 momosHeHUs VI — Mertamibel U MeTaindeckue coeinHeHus). T.e. Ha OCHOBE 3TOH
KOPPEJSIIIA U C YIETOM COOTBETCTBYIONIMX JAHHBIX TOKCHYHOCTH MOXHO OBIJIO OBI, BEPOSITHO, OIIPENIETUTh
KPUTHYECKYIO YACIbHYIO MOBEPXHOCTh BelIecTBa, cooTBeTcTByMomyto JI(D)Ksy, a 3aTreM KOHBEpTUPOBATH
3Ty KPUTHYECKYIO TUIOIIAb MTOBEPXHOCTH MAJIBIX, CPEIHUX U OOJBIINX KOJHUYECTB 3arPyKEHHOTO BEIICCTBA,
KOTOPBIE UCTIOIH30BAIUCH ISl ONPEIEIIEHUS] OMACHOCTH. XOTSI ATOT MOJIXOJ OOBIYHO HE WUCHOIB3YETCs IS
KJIACCU(UKAIIMH, C €r0 MOMOIIBI MOXXHO MOJYYUTh MOJIE3HY0 UH(OPMAIUIO, KACAIOUIYIOCS MAapKUPOBKU U
MOCJIEIYOLUX PELICHUM.
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Pucynok A9.7.1: Crtparerus kjiaccuGukanum MeTa1JI0B U cOeJMHEHNH MeTA/VIOB

MeTta/uibl MJIM COEIMHEHUST METAJJIOB

JI(3)Ksp pacTBOpHMOro MeTayumaeckoro noxna > 100 mr/in JA He xiaccupuuuposarsb
HET
(MeTaInIBI) HET (coeawHEHHS METAIIJIOB)
PaCTBopI/IMOCTI) COCIUHECHUA METAJIJIOB KJIACCU®UILIUPOBATH
> JI(9)Ksp mo nmerommmcs TaHHbIM JAA C TOUKHU 3PEHHUs OCTPOH U
XPOHUYECKON TOKCHYHOCTH
HET unu HET JaHHBIX Ha ocHose JI(D)Ks
24-yacoBoe 0TOOPOYHOE UCIIBITAHUE METAIMIECKOro HOHa,
Ha TpaHchopMaIuio/pacTBOpeHHE A C MOMPABKOH Ha
[TOKa3bIBAET, YTO KOHIIEHTPAIIHS A MOJICKYJISIPHBIN BEC
> JI(D)Kso pacTBOpeHHO#T GOpMBI (cM. A9.7.5.1)
l HET Oma pamka knaccupuxayuu omuocumes
v MONBKO K MEMANIUYECKUM COCOUHEHUSIM

Hwmeromuecs: faHHbIE 7-CyTOYHOT'O TOJHOIEHHOTO
UCTIBITAaHYSI Ha TPaHC(HOPMAIUIO/PacTBOPEHUE

HET l JIA

Konuenrpanus npu OtHectm — pTaxxe otHecTH K Knacey 1 mo

MaJIol 3arpy3Ke Kk Kmacey 1 XPOHUYECKON TOKCMYHOCTH, €CITH HET

> JI(9)Ks JA 1o oCTpoi IIOKa3aTeNbCTBA OBICTPOTO BRIICICHUS H3

pacTBOpeHHON TOKCHYHOCTH BOJIHO cpelibl U OTCYTCTBUS

(hopMbI OMOAKKYMYJISIHH

HET
Taxxe orHectu k Kiacey 2 mo
OtHecTH XPOHHYECKOI TOKCHYHOCTH, ECIIH:

Konnentpanus npu —» kKiaccy2 — 1) Her 10Ka3aTenbCTBa OBICTPOTO BBIACICHUS

Cpe/HEeH 3arpy3Ke A 10 O0CTPOH W3 BOJHOM cpesibl WIIK OTCYTCTBUS

> JI(9)Ks TOKCHYHOCTH OMOAKKyMYJISINH, WIN

pacTBOpEHHOU 2) TOJHOIICHHOE UCIIBITAaHHE Ha

(hopmbI TpaHCPOPMAIIHIO/PACTBOPEHHUE ITOKA3HIBACT,
41O 1ocie 28 CyTOK KOHIEHTpalus mpu
MaJjio 3arpyske < goirospemensoir KHO
PacTBOpPEHHOU (HOPMBI

HET
Takxe orHectu Kk Kinaccey 3 mo

Konnentpanus npu OTtHecTH XPOHHYECKON TOKCHYHOCTH, ECIIN:

0016111011 3arpy3Ke » KKimaccy3 » 1) HeT noKazaTensCTBa OBICTPOTO BBIACICHUSA

> JI(9)Ks 1o OCTpo U3 BOJHOM Ccpellbl WM OTCYTCTBHUS

pacTBOpEHHOM JIA  TOKCHYHOCTH OMOAKKyMYJISINH;, WIN

hopmbl 2) TOJIHOIICHHOE UCIBITAHNE Ha
TpaHchopMaIuo/pacTBOpEeHHE MOKa3bIBACT,
910 1ocie 28 CyTOK KOHIIEHTPAIHS IIPH
Maioii 3arpyske < goirospemennoit KHO
pacTBOPEHHOU (HOPMBI

HET
v OTtnectu k Knaccy 4 no ocrpoii

TOKCHYHOCTH, E€CITH ITOTHOIICHHOE HCITBITAHNE
Ha TpaHc(opMaLnIo/pacTBOPEHUE HE
MOKa3bIBAET, UTO MOCIE 28 CyTOK
KOoHIeHTpanus < nonroBpemennoit KHO
pacTBOPEHHON (POPMBI
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Ipuiaoxenue 9

JOHNOJIHEHHUE I

OnpenesieHue cnocOOHOCTH OPraHUYeCKUX BeIIECTB K Pa3ji0:KeHUI0

1. OpraHuueckue BeUIECTBA MOTYT pasjaraThCsl MOJ JCHCTBHEM aOWOTHYECKUX WU
OMOTHYECKHX TPOIIECCOB WM UX KoMOWHarmu. st onpeseneHus CiocOOHOCTH K Pa3IOKEHHIO NMEETCs
PSA CTaHOAPTHBIX MPOUEAYp WM UcTbITaHWHA. OOIIHe MPUHIUIBI HEKOTOPHIX W3 HHUX OMHCHIBAIOTCS
HWKe. Peub HM B KOeM ciy4yae HE HJET O TOM, YTOOBI JIaTh BCEOOBEMIIIOIIMN 0030p IO METOAaM
WCTIBITAHUM Pa3lIaraéMOCTH, a YTOOBI JIMIIb MIPUBA3aTh OTH METOJBI K KJIACCU(UKAIIUN BUIOB OMACHOCTH
JUISL BOJTHOM CpeJibl.

2. Cnoco0HOCTh K a0MOTHYECKOMY pa3pyLlieHHI0

2.1 AOnoTHUecKoe  pa3pylieHHe  BKIIOYAET  XUMHUYECKYI0  TpaHChOpMAMIO U
(hoToxumuyeckyr TpaHcopmanuto. OOBIMHO a0MOTUYECKHE MPEBPAIICHUS MPHUBOIST K 00pa30BaHUIO
JPYTUX OPTaHWYECKHX COSIUHECHWH, HO HE BBI3BIBAIOT MOJHYIO MuHepanusaiuio (Schwarzenbach et al.,
1993). Xumunueckas TpaHchopMaIus onpenessaeTcs Kak Tpanchopmarius, mpoucxosamias 6e3 ceeta u 0e3
y4acTHUsl OPraHU3MOB, TOTJ[a KaK JijIsi JOTOXUMHUUECKHUX TpaHCPopMaiuii TpeOyeTcs CBeT.

2.2 [IpumMepamMu COOTBETCTBYIONIUX IIPOIIECCOB XMMHYCCKOW TpaHC(HOpPMAIMA B BOITHOU
Cpele SIBJISIOTCS THIPOJIH3, HyKICO(MUIBHOE 3aMEIICHHE U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU
(Schwarzenbach et al., 1993). Bonee BaxHBIM W3 HUX YaCTO CUYHMTACTCS TUIPOJIA3 — CIUHCTBEHHBIN
NPOIIECC XMUMHUYECKOH TpaHcopMaIu, B OTHOLICHHH KOTOPOTO OOBIYHO HMMEIOTCS MEXIYHApPOIHbIE
PYKOBOZSIIME MPUHIKIIBI UCIBITaHHH., ONBITEI Ha a0HOTHYECKOE pa3pyIlICHHEe XUMHUYECKHX BEIIECTB
OCHOBaHbBI OOBIYHO Ha OMPE/ICIICHUU CKOPOCTEl TpaHCHOPMALIUY B CTAHJAPTHBIX YCIOBUSX.

2.3 Tuoponus

2.3.1 I'maponu3 o3nauvaer peakuuto HykineopuiaoB HyO uan OH ¢ XUMHUYECKHM HPOLYKTOM,
IpU KOTOPOH (BRIOBIBAIOIIAs) IPYIIa XMMUYECKOro MpoAyKTa ooMeHuBaercs ¢ rpynmnoit OH. I'maponuzy
MOJIBEP)KEHBl MHOTHE COEIUHEHHUS, OCOOCHHO TNPOU3BOJIHBIC KHCJIOT. [HIpoNn3 MOXET OBITh Kak
abMOTHYECKUM, TaK U OMOTHYECKHM, HO MPUMEHHUTENBHO K HUCTBITAHUSAM pacCMaTpuBaThCs OyIeT JHIIb
abuornyeckuil ruaponu3. ['MApoIn3 MOKET OCYLIECTBIATHCS MO NEHCTBHEM pPA3IMYHBIX MEXaHH3MOB
npu  paznmuyHbelx pH ("HEHTpanbHBIA" THUAPOIW3 WIM THAPOIN3, KaTaTU3UPYEMBIH KHUCIOTaMH WIIH
OCHOBAHHIMH), M €70 CKOPOCTh MOKET CYLIECTBEHHO 3aBHCETh OT BOJOPOJAHOTO ITOKA3aTes.

2.3.2 B macTosmee BpeMs uMeeTcs IBa pyKOBOISIIMX MPUHITUIIA OIICHKH HEOHMOJIOTHYECKOTO
rugponu3a — pykoBomsmui npuHiun 111 O3CP "Hydrolysis as a function of pH" ("I'maponu3 B
3aBucumoctu ot pH") (coorBercTByrommii OPPTS 835.2110 u metrog OPPTS 835.2130 Hydrolysis as a
function of pH and temperature ("I'mapomus B 3aBucumocTtu oT pH u Temmepatypst"). PykoBomsmuit
npuHIEn 111 O2CP no3BossieT onpenenuTh 00ITyI0 CKOPOCTh TUAPOIN3a IPH Pa3IHIHbIX pH B 4HCTOM
Oy¢epHoii Boge. McnbiTaHne COCTOUT U3 ABYX YacTel — MpeaBapUTEIbHOTO UCTIBITAHUS, TPOBOJMMOTO Ha
XUMHYECKUX BEIIECTBAX, CKOPOCTH THPOSIN3a KOTOPHIX HE U3BECTHBI, U 00Jiee MOJAPOOHOr0 MCIBITAHNUS,
MIPOBOJIMIMOTO Ha BEINECTBAX, M3BECTHBIX KaK HEYCTOWYHMBEIC B BOJIC, W BEIIECTBAaX, JJISI KOTOPBIX
NpEeABAPUTEIBHOE HCIBITAHUE TMOKa3alo ObICTphid THaponu3. [lo umcredeHnH 5 cyToK Tociie Havana
NPOBEJICHUS TPEABAPUTENBHOTO HCIBITAHUS H3MeEpsAeTCS KOHLEHTpalUus XUMHYECKOrO COEITUHEHUS B
Oy(epHBIX pacTBOpax NpW 3HaYeHUsX pH, Muama3oH KOTOPBHIX OOBIYHO BCTPEYACTCS B OKpYIKarollei
cpene (4,7 u 9) u npu 50°C. Ecnam KoHIEHTpamusi XMMHYECKOTO TPOIAYKTa YMEHBIIMIACH HA MCEHEE
gem 10%, TO cuuTaercs, YTO 3TOT HPOAYKT YCTOHYMB B BOJE; B NMPOTHBHOM CIydyae MOTYT OBITh
MPOBEEHBI YIIyOJIeHHBIC HCTbITaHUSA. [IpH yriyOJCHHBIX HCHBITAHUAX OOIIas CKOPOCTh THIPOJIN3a
ompenesieTcss npu Tpex 3HadeHusx pH (4, 7 m 9) myreM wm3MepeHHS KOHIICHTPAIMH XHMHYECKOTO
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MPOJYKTa B 3aBUCUMOCTH OT BpeMeHH. CKOpPOCTh THAPOJU3a OINPEHSNSIeTCAs IMPU  Pa3IUYHbIX
TeMIlepaTypax, 4YTOOBl MOXHO OBUIO OCYIIECTBUTh WHTEPIIOJUPOBAHUE WM SKCTPAIOIHPOBAHUC
MPUMEHHUTENILHO K TEMIIepaTypam, HaOlloaeMbIM B OKpyKatoieil cpeze. [1o cBoeMy MiiaHy HUCTBITAHUS
OPPTS 835.2130 moyTH MOESHTHYHBI UCHBITAHUAM, IIPEIYCMOTPEHHBEIM PykoBosmsmum mpuHImmoM 111
OOJCP: paznuumne Mexy HIMHU CBSI3aHO, TJIAaBHBIM 00pa3oM, ¢ 00pabOoTKOH JTaHHBIX.

233 Crmenyer OTMETHTH, YTO, IMOMHMO THAPOJH3a, KOHCTAHTHI CKOPOCTEH THIPOJIHN3a,
OIpEJICJICHHBIC B Pe3yJIbTaTe 3THX HCIBITAHUN, BKIIOYAIOT BCE IPYyrve aOMOTHYECKHE TpaHchopMaiuwy,
KOTOpBIC MOTYT MPOUCXOJUTH O€3 CBETa MPHU JAHHBIX YCIOBHUAX UCIBITaHUH. BBUIO OTMEUYEHO XOporiee
COBIMaJIEHNE CKOPOCTEH THAPOII3a B MPUPOAHBIX Bojax u B uncroi Boge (OPPTS 835.2110).

2.4 Domonusz

2.4.1 B mHacrosmee BpemMs He wuMmeeTcs pykoBomsmero mnpuwHmumma ODCP, kacaromerocs
¢doTonerpaganyuy B BOIHBIX cpeliaX, a CYIIECTBYET UL PYKOBOJACTBO MO PSIMOMY (DOTOJIHM3Y B BOJTHBIX
cpenax (OECD, 1997). Ilpennonaraercs, 4YTO JTOT pa0O4uii JOKYMEHT CTaHET OCHOBOH
3alUTAHUPOBAHHOTO PYKOBOJsIIEro mnpuHIiumna. COrilacHO COJEepXKalluMCS B HEM OIPEelICHHSM,
¢doTorpeBpallieHHe COSAWHEHUH B BOJAE MOXKET MPUHAMATh (HOPMBI HEPBUYHOIO WIIM BTOPHYHOTO
¢doTonpeBpallieHus, NpU4eM MepBUYHOE QoTonpeBpaiicHne ((OTONNU3) MOXET, B CBOK OYepelb,
MoJIpa3ieAThCsl Ha TpsAMoil ¢oronu3 U HempsaMmon ¢oromms. Ilpsamoe Qortomnpespamnierne (poronus)
MPOMCXOJUT B ClTydae, KOTJa XMMHUYECKUN MPOJYKT MOTIIONIAET CBET U MOJBepraercs TpaHchopmarmy,
ABJISIFOILEICS TMPSMBIM CIIEACTBHEM 3TOro moriouieHusi. Hempsimoe QoTompeBpanieHne NPOUCXOAUT B
ciydae, KOrja ApYyrue Bo30YKIACHHBIC BHIbI MEPEIAIOT DHEPTUI0, JJICKTPOHBI MM aTOMBI BOAOPOIA
XUMUYICCKOMY IPOAYKTY, BBI3BIBAsI TAKUM 00pPa3oM TpaHCHOPMAITHIO (CEHCHOMTU3NPOBAHHBIA (hOTOIH3).
ToBopsr, uro ¢doTompeBpalieHre BTOPUYHO, €CIH MPOHCXOAST XUMHYECKHUE PEAKIHU MEKIY
XUMHUYECKUM TIPOJAYKTOM W KOPOTKOXHMBYIIUMH PEAKIMOHHO-CIIOCOOHBIMHM BUJAaMH, TaKUMHU Kak
THJIPOKCUPAJIUKANIBI, TMEPOKCHUPAJUKANBl VIIM CHHTJETHBIA KHCJIOPOJN, KOTOpBIH oOpaszyercss B
NPUCYTCTBHU CBETA IMOJ JEHCTBUEM pEaKIHii, B KOTOPHIX yYacTBYIOT BO30YXKIICHHBIC BHJIbI, TAKHE KaK
TYMHUHOBAs KUCIIOTa, (yJIbBUHOBAS KHCIIOTA WIIK HUTPATHI.

242 IlosTOMY €IMHCTBEHHBIMH MMEIOIIMMHUCS HA CETOAHALIHUN [€Hb PYKOBOISIIIUMHU
NPUHIMIAME, KacalolluMHcs (OTONpeBpalleH!s] XUMHYECKHX IPOAYKTOB B BOJAE, SBISIOTCS
OPPTS 835.2210 "Direct photolysis rate in water by sunlight" ("Ckopocts npsmoro ¢oromnusa,
MIPOUCXOIAIISTO B BOJIE IO BO3AeHCTBHEM conHeuHbIX jtyueit”) m OPPTS 835.5270 "Indirect photolysis
screening test" ("[IpenBapureibHOE UCHBITAHME Ha HenpsMod ¢oronus"). B ucnbITaHuAX
OPPTS 835.2210 ucnone3yercs spycHblii nmoaxon. Ha ypoBHe 1 koHCTaHTa MaKCUMaJIbHOM CKOpOCTH
npsaMoro ¢GoTtoiu3a (MUHUMAIbHBIA MEPHOJ IOJypacnana) pacCUUTHIBACTCS HAa OCHOBE H3MEPEHHOTO
MOJIAPHOTO KO3((UIIMEHTa TMOTJIOMEHU. YPOBeHb 2 BKItouyaeT jaBe (a3pl. Ha dase 1 xumudeckuit
MPOAYKT HOoABEpraeTcs (OTOIM3Y MO BO3ACHCTBHEM COJNHEYHBIX JIydei, U TaKuM 00pa3oM MOIy4aroT
NpUOIU3UTENbHYI0 KOHCTaHTy ckopocTd. Ha dase 2 ompenensior 6osee TOUHYI0 KOHCTaHTY CKOPOCTH,
UCTIONIB3YSl aKTMHOMETD, KOTOPBIM KOJIWYECTBEHHO OIPEAEISIET MHTEHCHUBHOCTH CBETA, BO3CHCTBHIO
KOTOPOTO XWMHUYECKHH MPOAYKT ObUT (paKTHYeCKH MojBepxeH. Ha ocHOBE M3MEpPEHHBIX HapameTpoB
MOJKHO paccyuTaTh (PaKTHUECKYIO CKOPOCTb MpsAMON (OTOAEerpagallii MPH pa3iIMYHbIX TeMIepaTypax u
Ha Pa3lMYHBIX IIUPOTaX. JTa CKOPOCTh PA3IOKEHUS NMPHUMEHSETCS JIMIIb K BEPXHEMY CJIOI0 BOJHOIO
oobekta. Hanpumep, k mepBeiM 50 cM WM MeHbIIE, W JHUIIb B TOM CiIydae, €CJIM BOJa YHUCTas W
HaCBILIEHA BO3TyXOM, 4TO, IOHATHO, HE BCET/1a MOKHO BCTPETUTH B Npupoae. llodyueHHble pe3ynbTaThl,
OJIHaKO, MOXKHO PaclpOCTPaHUTh Ha APYIHE YCIOBHUS OKPY)KaIOLIEeH Cpenbl, UCIOJb3YsI KOMIBIOTEPHYIO
IpOrpaMMy, KOTOpas y4YUTHIBAE€T OCJIA0JC€HHE MHTEHCUBHOCTH CBETa B IPUPOIHBIX BOJAX U JpPyTUe
COOTBETCTBYIOIINE (PAKTOPHI.

2.43 IIpensapurensupie ucnbiTanuss OPPTS 835.5270 kacarorcss HempsMoro  (GoTom3a
XUMHUYCCKUX BECIICCTB B BOAAX, COACPKAIIUX I'YMUHOBLIC BEIICCTBA. OTH UCIBITAHUS IMOCTPOCHLI HA TOM
MPHUHIUIIE, YTO B IMPHUPOJIHBIX BOJAX, HAXOMSIIUXCS IMOJ BO3JCHCTBUEM ECTECTBEHHOTO COJIHCYHOTO
CBETa, CKOPOCTh W3MEPEHHOrO (OTOMpEBpAIeHUs] BKIIOYACT KaK MpsSMOe, TaKk U HEmpsMoe
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(doromnpeBpalleHne, TOrJa Kak B YUCTON BOJE MPOUCXOUT JIHIIb MpsiMoe GoTonpespanieHue. [loatomy B
COOTBETCTBHU C ONpEACIEeHUsIMH, CPOPMYyITUpOBaHHBIMH B pykoBoiactBe OODCP, pasHuma mexmy
CKOPOCTBIO NPSIMOTO (POTOPA3NIOKEHUSI B YUCTOM BOLE M OOIIMM pa3jioKeHHEM B IPUPOIHON BOJIE
ABISIETCS. CYMMOH HempsiMOro (oTojau3a M BTOPUYHOTO (OTOPA3IOKEHUS COIVIACHO OIPEIEIICHHSAM,
U3JIOKEHHBIM B mpuioxkeHnn 9 PykoBoxctBa. Ha mpakTuke, 0pu MpPOBEJEHUM HCIBITAaHUH,
UCHOJb3YOTCS] TYMUHOBBIE BEILIECTBA MPOMBIIIIIEHHOTO POUCXOKIEHUS AJIS MOTyUEHUs] CHHTETUYECKON
TYMHHOBOH BOJbI, IMUTHPYIOLIEH NpUPOAHYIO Boxy. CienyeT OTMETHTh, YTO OIpENesICHHAs: CKOPOCTh
HenpsMOro (OTONpPEBpalCHUs ASHCTBUTENbHA JIUIIb JJIsl BPEMEHH T'OAa W MIMPOTHI, MPAMEHUTEIBHO K
KOTOPBIM OHa Obljla ONpeneNeHa, U YTO HEBO3MOXHO NEPEHECTH IONyYEHHBIC Pe3yNbTaThl HA JIpyrue
LIMPOTHI U JPyTHE BpEMEHa rojia.

3. Cnoco0HOCTh K OMOTHYECKOMY Pa3Ji0KeHUI0

3.1 Hmwxke mpuBoauTcs WML KpaTKUH 0030p METOIOB HCHBITaHWA. bojee mompoOHYIO
UHQOPMAaIMIO CMOTPH B CBOJHOM jJokyMeHTe ODCP mo ucnbiTaHUsSM Ha orpejelieHHe COCOOHOCTH K
ouopaznoxenuto (OECD, 1995).

3.2 Jlezkaa ouopaznazaemocmo

3.2.1 CraHgapTHbIC WCTBITAHUS HA OMNpEACICHUE JIETKOW OMOpa3naraeMoCTH OpPraHHYECKUX
BEIIECTB pa3paboTaHbl psiioM opranu3anuii, Bkitodas ODCP (pykoBomsimue mpuHiuisl 301 A-F O3CP),
EC (ucnbrranus C.4), OIITC (835.3110) u UCO (9408, 9439, 10707).

322 HcnpiTannss Ha  ompejeNieHHe  JIETKOW  OMOpa3imaraeMOCTH  SBJSIOTCS — CTPOTUMU
HUCOBITAHUAMHU, KOTOPBIC OCTABJIAKOT JMOIL MaJO IOaHCOB Ha TO, YTOOBI 6I/IOpa3HO)KeHI/IC u
aKKIMMaTH3alys Mpou3onuti. OCHOBHBIC YCIIOBHS IPOBEICHHS HWCIBITAHUM, TapaHTUPYIOIIUE STH
XapaKTEPUCTUKH, SBIISIFOTCS CIIETYOIIUMHU:

a) BBICOKas KOHIIEHTPALHs UCTIBITYeMOoro BemecTBa (2—100 mr/m);

b)  ucmeITyemMoe BELIECTBO SBJISETCA EOUHCTBEHHBIM MWCTOYHUKOM yIjepoja H
SHEpruy;

c) KOHIIGHTPALIHS MHOKYJISTA OT HU3KO# 10 cpeaneit (10°—10® kretox/min);
d)  npeanmanTanus HHOKYJATA HE JIOIYCKAETCS;
e) 28-cyTOouHasl MPOAODKUTEIHLHOCTh HUCIBITAaHUM, BKIIOUast 10-CyTOUYHBIN MHTEpBAI
BpeMeHH (3a uckimodenuem Metona MITI I (pykosogstimii npuaiun 301C O3CP),
B TEYCHHUE KOTOPOTO JAOJKHO IPOU3OUTH Pa3JIOKCHHUE;
) TeMneparypa ucnbsitTanus < 25°C; u
g)  moporoBeie ypoBHH, paBHble 70% (yctpanenne XIIK) wmmu 60% (u3menenue
norpebHoctn B O, wim obpazoBanue CO,;), CBHUICTEIBCTBYIOIIUE O TMOJIHOM
MUHepanu3auuu (TIpennoiaraeTcsi, YTo OCTaBIIMIICS YIJIEBOAOPOX HCIBITYEMOTO
BEIIECTBA BKJIIOYEH B pacTyIlylo Ouomaccy).
323 [Ipeamonaraercsa, 4YTO MOJOXHUTEIBHBIA pe3yJibTaT B OJHOM W3 HCIBITAHUKA Ha
orpeesieHHe CIIOCOOHOCTH K JIETKOMY OMODPAa3/IOKEHHIO CBUAETENIBLCTBYET O TOM, YTO BELIECTBO OyaeT

OBICTPO paznaratbcs B OKpysKaromien cpezae (pykoBosmtue mpuHIUBEl ODCP B OTHOIIICHUH UCTIBITAHHH ).

324 Tpaguuumonnsle ucnbiTanus Ha BIIK (mampumep, ucneitanus C.5 EC) Toxke Moryt
HPOJIEMOHCTPUPOBATh, CIOCOOHO JIM BEIIECTBO K JIETKOMY OHMOpasiIoXKeHHIo. B 3THX HCIBITaHHAX
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OTHOCHUTEJbHAsSL 5-CyTO4HAsi OMOXMMHUYECKasi MOTPEOHOCTh B KUCIOPOJIE CPAaBHUBACTCS C TEOPETUIECKOI
norpedHocteto B kucnopone (TIIK) wnm, korma Takux [OaHHBIX HE UMEETCS, C XUMHYECKOH
norpebHocTeio B kuciopone (XIIK). McneiTaHus NpomoJDKalOTCs B TEUYEHHE S5 CYTOK, U IOITOMY
[IOPOrOBOE 3HAYEHHUE, YCTAaHOBJIEHHOE Ha ypoBHE 50% B COOTBETCTBHHU C IPEATIAraéMbIMU KPUTEPHUAMHU
KJIaCCU(HUKALIUU BHJIOB OMTACHOCTH, HUKE TIOPOTOBOTO YPOBHS HCITBITAHUI Ha OTpe/IeiieHUue CliocOOHOCTH
K JIETKOMY OHOPa3JI0kKEHUIO.

325 IIpenBapurensHble WCHBITAHWS Ha OnopasimaraeMocth B Mopckod Bome (OECD Test
Guideline 306) MoryT paccMaTpuBaThCs Kak METOJ, MMapaJlIe/bHBIA HCIBITAHUSAM Ha OIpPEISIICHUE
CIOCOOHOCTH K JIETKOMY OHOpPa3JIOKECHUIO B MOPCKOW Bozae. BemiecTBa, JocTHraromue mOpOTrOBOrO
YPOBHS B MCIIBITAHUSX, IPOBOJUMBIX B COOTBETCTBUM € pyKoBoIsmuM npuHuunom 306 O2CP (> 70%
yetpanenust XIIK wnmm > 60% Teoperndeckoil mOTpeGHOCTH B KHCIOPOJE), MOTYT pacCMaTpUBAThCs Kak
JlerKopaszjiaraeMble, Tak KakK CIHOCOOHOCTh K Pa3lIoKEHHI0 OOBIMHO ciabee B MOPCKOW BoJe, YeM B
MIPECHOM.

33 Ilpupoonasa ouopasnazaemocms

3.3.1 HcnpiTanuss mpupomHON OMOpas3ilaraeMOCTH IPEeIHA3HAYCHBI MJIS OINpEAeNIeHUs TOTo,
o0ajaer 1M JaHHOE BELIECTBO KaKOW-IIMOO CIOCOOHOCTHIO K OMOpa3znokeHHi0. B xauecTBe mpuMepoB
Takoro HCIBITAaHUS MOJKHO TIPUBECTH pyKoBozsduiue mnpuHIunsl ucneltanuii 304A-C  OOCP,
ucnbitTanus C.9 u C.12 EC u ucnbitanue ASTM E 1625-94.

332 OCHOBHBIMH ~ yCIIOBUSIMH  WCIBITAHWH, CHOCOOCTBYIOIIMMH  OLCHKE MPUPOAHON
OuopasznaraeMocTH, sIBJISIFOTCS:

a) MMPOJOJIKUTCIIbHAA SKCIIO3UIUA UCHBITYEMOr'0 BCHICCTBA B MHOKYJIATE, JACIaronias
BO3MOXKHOM aaanTaluio 40 UCTCUCHUS IIEpUoaa HCHBITaHHﬁ;

b) BBICOKasl KOHIICHTpAIIMsI MUKPOOPTaHU3MOB;
c) OJlaronpuATHOE COOTHOIIIEHHE BellecTBO/OromMacca.

333 [TonoXuUTENBHBIN Pe3ybTaT MO 3aBEPIICHNH UCIBITAHUS TPUPOTHONH OHOpa3naraeMoCcTu
YKa3bIBaeT Ha TO, YTO UCIBITYEMOE BEIIECTBO He OyAeT OECKOHEYHO AOJITO COXPAHITHCS B OKPY KaOLIeH
cpele, TpPH OSTOM HENb3S pACCUMTHIBATE Ha OBICTpOE W TIOJNHOE OuopaszioxeHue. Pesynbrar,
MOKa3bIBalOMIMN MHUHepann3aluio 6onee yeM Ha 70%, CBHAETENHCTBYET O CIIOCOOHOCTH K KOHEUHOMY
Onopa3noKeHuIo, pasioxkenre Ha 6onee yeM 20% yKas3bIBaeT Ha MPUPOJHOE, IEPBUYHOE OHOPA3I0KEHUE
Y pe3yJbTar, cocTaBisromunii MmeHee 20%, CBUAECTEIHCTBYET 00 YCTOWYMBOCTH JTaHHOTO BEIeCTBa. TakuM
00pazoM, OTpHLATENBHBI pe3yJabTaT O3HAYaeT MPENNOIOKUTEIFHO OTCYTCTBHE CHOCOOHOCTH K
O1Opa3IoKeHHIO (PEAIONOKHUTENbHYI0 yCTOHYMBOCTh AanHoro BemecTBa) (OECD Test Guidelines).

334 Bo MHOrMX WCHOBITAHUSAX TPHUPOJAHONH OHOpA3IAracMOCTH  OINPEHCISAETCS  JIHIIb
HCYE3HOBEHUE HCIBITYEMOTO BEIIECTBA. TakoW pe3ynbTaT CIAYXKHUT J0Ka3aTeIbCTBOM JIUIIb NEPBUYHON
OMopasaraeMocTH, HO HE IOJIHOM MUHepanu3anuu. Takum o0pa3oMm, MOTYT ObITh 00pa3oBaHEI Ooliee
WIA MEHee YCTOWYMBBIC TPOIYKTHI pa3liokeHHs. [lepBHUHOE OMOpa3OKEHHE BEIIECTBA HE CIYXKHT
MPU3HAKOM KOHEYHOH pa3siaraéMOCTH B OKPYIKAIOIIEH cperie.

335 B wucnblTaHusX TOpUpONHOrO  OMOPA3NIOKEHHS HPUMEHSETCS IOAXOH, CHIJIBHO
OTJIMYAIOLIMNACSA OT MOAXOZA, UCIONb3YEMOI0 B MCIBITAHUAX JIETKOI'O OMOpAa3IOXKEHUs; B YaCTHOCTH, B
ucnbitanu MITIII (OECD Test Guideline 302C) ucnonb3yeTcsi KOHIEHTpaLUsl HHOKYJISTA, KOTOpas
JIIb B TPH Pa3a MPEBbIIIACT KOHLEHTPALNIO HHOKYJISATA, IPUMEHSEMYIO B COOTBETCTBEHHOM HCIIBITAHUN
nerkoit 6mopaszinaraemoctd MITIT (OECD Test Guideline 301C). Touno Tak ke ucmbiTanue Zahn-
Wellens test (OECD Test Guideline 302B) siBnsiercst oTHOCHTENBHO "c1a0biM" MCIIBITAHHEM TPUPOTHON
ouopasznaraemoctd. OTHAKO, XOTSI CIOCOOHOCTD K PAa3JIOKEHUIO B 3TUX UCTIBITAHUAX HE HAMHOTO CHIIbHEE
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CIOCOOHOCTH K Pa3JIOKEHHIO, BBISIBIISIEMOHN B HCIIBITAHHUAX JIETKON OMOpa3iaraeMoCTH, X pe3yJIbTaThl He
MOTYT OBITh 9KCTPANOJIMPOBAHBI HA YCIOBUSIX UCTIBITAHUIA JIETKON OMopas3iaraéMoCTH U B BOJAHOM cpeze.

34 Hcnvimanus memooom mooeauposanus 600HOI cpedvl

3.4.1 [Ipu 5TOM MCHIBITAHUN MOAETUPYIOTCS OMOPa3NOKEHHs B ONPEISIIEHHOW BOJAHOU cpejie.
B kagecTBe npuMepoB CTaHIAPTHBIX UCIBITAHUN METOIOM MOJAEIMPOBAHMS PA3JIOKEHHsI B BOJHOH cpene
MoxHo mpuBecTH [SO/DS14592 VcnblTanust METOIOM BCTPSXUBAHMS MapTUU (HIIAKOHOB, COJEPIKAIINX
MMOBEPXHOCTHYIO BOJY WJIM CYCICH3MM NOBepxHOCTHas Boga/oTinoxenus (Nyholm and Tordng, 1999),
ucnsitanue ouopaznoxenns ASTM E 1279-89(95) meromom oTMupaHusi BO BCTpsXUBaeMoM (prlakoHe W
noxokee ucneitanne OPPTS 835.3170. Takuwe MeTOnbl MCHBITAHHWS HHOTAA HA3BIBAIOT IPOBEPKON Ha
OTMUpaHHE.

342 OCOOCHHOCTSIMHA 3THX HCHBITAHUH, KOTOPBIC TapaHTHUPYIOT MOJCITHUPOBAHHE YCIIOBUI
BOJIHOM CpeAbl, ABJISIOTCS:

a) HCITOJIB30BaHUE TIPOOBI IPUPOTHON BOABI (M OTIIOKEHUS ) B KAUSCTBE HHOKYJIIATA;

b) HU3Kasi KOHIIEHTpanus ucrnbeityemoro BemecTBa (1—100 Mkr/i), obecnieunBarommas
KUHETHKY Pa3ioKeHHsI IEPBOTO MOPSIIKA.

343 Jns ucnplTaHUK PEKOMEHAYETCS HCIOJIb30BaTh MEUEHBIE COCTUHEHUS, MOCKOJIBKY 3TO
o0neryaer omnpezeaeHne KOHEUHOTO pasiokeHus. Eciy XMMU4ecKuM aHaJIM30M yCTaHABIMBAETCS JIMIIb
MCUE3HOBEHHE UCIBITYEMOI'0 BEILIECTBA, TO ONPEAENIAETCs JIUIIb IIepBUYHAs pa3iaraeMocTb. KoHcTaHTy
CKOPOCTH Ppa3JOKEHUS MOXHO paccuMTarh, HaONronasi KHHETHKY pa3lioKeHHs. BBUIYy HHU3KOM
KOHIIEHTPAllMM HWCIBITYEMOT0 BEILECTBA MPEAIOoNaraeTcs, 4ro mpeolnagaeT KWHETHKa Pa3JIOKCHUS
IIEPBOTO MOPSIIKA.

344 DTO HCHOBITAHUE MOXKET TaKXE MPOBOJUTHCS Ha MPUPOJIHBIX OTIOXKEHHUSAX C
MOJICTTHPOBAaHUEM YCIOBUH, CYIIECTBYIONIMX B 3TOM cpede. Kpome TOro, MOXHO OIpeneinnTh
HEOHMOJIOTHYECKOE PA3I0KEHNE B YCIOBHAX MPOBEIEHUS UCITBITAHNHN IyTEM CTEPHIU3AIIH ITPOOBI.

3.5 Hcnvimanusa mMemooom mooeauposanus CManyuil 04uCmKu CIO4HbIX 600

NmeroTcs Taxke MCHBITAHUS, MMO3BOJIAIONINE MOAETUPOBATH pa3jIaraéMoCTh B CTaHLIUU
OUUCTKM CTOYHBIX BOJ, Hampumep PykoBomsammii npunumi 303A OOCP (McnslTanue B criapeHHON
yctaHoBke), ucnbitanue [SO 11733 (ucmpiTaHMe METOJOM MOJENUPOBAaHUS AaKTHUBHOTO WIIA) U
ucnsitanre C.10 EC. CoBceM HeZiaBHO ObLIO MPEJIOKEHO HOBOE MCIIBITAHUE METOJIOM MOJICIIMPOBAHUS,
B KOTOPOM HCIIOJIB3YIOTCS Clla0ble KOHLIEHTpaluu opranndeckux 3arpssauteneil (Nyholm et. al., 1996).

3.6 Cnocodnocmo K anapooHoMy paznoicenuro

3.6.1 MeTtonpl MCHBITAHUE  aHAa’pOOHON  OMOpa3NaraeMoCTH  MO3BOJIAIOT  ONPEEITUThH
€CTECTBEHHYIO CIIOCOOHOCTh HCIBITYEMOIO BEIECTBA IIOABEPIaThCsl OMOPA3IOKEHUIO B aHAIPOOHBIX
ycnoBusix. [lpumepamu Takux wucnbiTaHuil  sBisioTess  [SO 11734:1995(E), ASTME 1196-92
OPPTS 835.3400.

3.6.2 CrocoOHOCTh, K aHa’pOOHOMY pa3lIOKCHHIO ONpPENEIIETCS B TEUYCHHE IIPOMEKYTKA
BPEMEHH JI0 BOCBMH HEICIb TIPU CIICAYIONUX YCIOBHSIX:

a)  TMPOBEJCHHUE UCIIBITAHUS B 3aKPBITBIX COCYIax Mpu oTCyTCTBUHU O, (MepBOHAYAIBLHO
B yncToit atmochepe Ny);

b) HCIIOJIB30BAaHUC NNCPECTHUBLICTO UJIA;
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c) NIPOBEICHNE UCTIBITaHUs ITpu Temnepatype 35°C; u

d) OTIpeJICIICHUE JaBJICHUA Ta3a B CBOOOJHOM TIPOCTPAHCTBE HaA TPOITYKTOM
(obpazoBanue CO, u CHy).

3.6.3 Koneunoe paznoxeHue OmpenessieTcsl IMyTeM ompeneieHus razoobOpaszoBanus. OmHAKO
MOXXHO TaKXe OIPEACIUTh IMEPBUYHOE PA3IOKECHUE IIyTeM H3MEPEHHUS OCTABIIErOCs HCXOIHOIO
BEIIECTBA.

3.7 Paznosicernue 6 nouse u omnosricenusnx

3.7.1 MHorue BeliecTBa NONaJal0T B KOHEYHOM CUETE€ B MOYBY WM OTJIOKEHHS, U MOSTOMY
MOJKET MMETh BA)KHOE 3HAYEHHUE OLIEHKA MX PAa3jlaraéMOCTH B 3THX cpelax. B kauecTBe CTaHIApPTHBIX
METOJIOB HCHBITAHUM MOXXHO yHnoMsHyTh PykoBomsammii npunuun 304A O3CP B oTHOmIEHHH
olpeeIeHNs MPUPOTHON OnopaziaraeMocTu B TIOYBE, KOTOPBIN COOTBETCTBYET
ucnsrtanuro OPPTS 835.3300.

3.7.2 OCOo0EHHOCTSIMH UCTIBITAHUH, TO3BOJISIIOIIUMH ONPENEIUTh MPUPOJHYIO Pa3araeMocThb B
MIOYBE, SBISIOTCS:

a) UCTOJIh30BaHKE MTPOO €CTECTBEHHOM MOYBHI, 0€3 JOMOJHUTEILHOIO HHOKYJIATA,
b) HCITOJIb30BAaHNE MEUYCHOTO UCIIBITYEMOTO BEIECTBA; U
c) omnpeneneHue u3meneHus meuenoro CO,.

3.7.3 CraHaapTHBIM METOZOM OMNpPEACICHHUS OHOPA3IOKEHHS B OTJIOKCHHUSAX SIBIIICTCS
ucneiranue OPPTS 835.3180 Sediment/water microcosm biodegradation (TecTupoBaHne OHOpa3IOKEHUS
B MHKPOKOCME OTIOXeHHUA/Boja). C KOHTPOJBHBIX yYaCTKOB COOMPAIOTCS MUKPOKOCMBI, COZCpIKAIINe
OTJIOKEHHSI ¥ BOJY, U B CHUCTEMY BBOJSATCS UCIBITYeMbIC COCIUHEHUs. M3mepsercss UCue3HOBEHHE
HCXOJTHOTO COCAMHCHHS (T.C. IEPBUYHOC OHMOpa3IOKEHHUE) W, €CITU OSTO MPAKTUYECKH BO3MOKHO,
MOSIBIICHUE METa0OIUTOB MK KOHEUHOE OHOPA3IIOKEHHUE.

374 B Hacrosiiee BpeMsi TOTOBATCS JBa HOBBIX pykKoBomsammx mnpuHimma ODCP — 00
a’3poOHOM m aHa’poOHOM npeBpamiennn B ouse (OECD Test Guideline 1996b) 1 B cuctemax BOJIHBIX
otnoxkenunit (OECD Test Guideline 1996a), cootBeTcTBeHHO. Llenb 3THX SKCIIEPUMEHTOB COCTOHUT B TOM,
4TOOBI OMNPEICIIUTh CKOPOCTh MPEBPAILICHHUS HCIBITYEMOI0 BELISCTBA, a TAKXKe MPHUPOIY U CKOPOCTh
0o0pa30BaHUs M HMCYE3HOBEHUS MPOJIYKTOB NpeBpalleHus. B 3aBUCUMOCTH OT aHAIUTUYECKOTO METOJa,
UCIIOJIb3YEMOTO JIISl CIICKEHHS TPEBPAIICHUS HCIBITYEMOrO BEIECTBA, MOXXHO OINPEIACTUTh MOJIHYIO
MUHEpaJH3aIHI0 WK IIEPBUYHYIO Pa3iaraeMocTh.

3.8 Memoost oyenku duopaznazaemocmu

3.8.1 3a mocnemHue TOABI ObUIM pa3paboTaHbl METOABI OIICHKHM OCOOCHHOCTEH MOBEICHUS
BEIICCTB B OKpY’KAaloIIeH cpeie, B YACTHOCTH METOABI MPOTHO3MPOBAHMS CHOCOOHOCTH OPraHMYECKHX
BemiecTB Kk OmopasnoxeHuro (Hampumep, Syracuse Research Corporation's Biodegradability Probability
Program, BIOWIN) (IIporpamma ompenencHus BEpOsSTHOW OMopasiaraeMocTy, co3nantas Cupaky3cKou
UCCIIeIOBATENbCKOM Kopropamnuei). DKcrnepTu3bl 3THX MeTtoaoB Obuti nposeaeHsl ODCP (1993 rox) u
Jlaaren6eprom u ap. (1996 rom). OHM MOKA3BIBAIOT, YTO METONBI TPYNIIOBHIX BKJIAJIOB SIBISIOTCS
HanOomee dddexTuBHEIMH. M3 3THX MeETOAOB Hambojee IMHPOKO MPUMEHSCTCS, IO-BHIANMOMY,
nporpamma BeposiTHOro Ouopasnoxkenus (BIOWIN). Ona maeT ka4eCTBEHHYIO OIICHKY BEPOSTHOCTH
MEAJICHHOTO WM OBICTPOro OMOpPAa3I0KEeHHUs B IPUCYTCTBUM CMEIIAHHOW MOMYJISIUA MUKPOOPTaHU3MOB,
BCTPEUAIONINXCSl B OKpyXkaromei cpene. [IpuMeHMMOCTh 3TOH mporpaMMbl ObLIa OLIEHEHa B PaMKax

- 634 -



Agtopckoe npaBo © Opranuzarnuu O0benaeHHbIX Hanuii, 2011 rog

copmectHoro mpoekta mo omenke (K)3CA HOCEITA/EC (OECD, 1994), a taxxke Ilenepcenom u ap.
(1995 rom). Ota mocnenHss OLEHKA KPaTKO pacCMaTpUBAETCS] HUXKE.

3.8.2 Cpenn pamnabix ucneitanuii MITI (1992 rox) ObuT BEIOpaH HAOOP IKCIEPUMEHTAIHEHO
YCTaHOBJICHHBIX JAaHHBIX O OMOPa3JIOKEHHH, UCKIIOYas BEUIECTBA, B OTHOLICHHUH KOTOPBIX HE UMENOCh
JIOCTATOYHO TOYHBIX IAHHBIX O Pa3lIO’KEHWH, W BEIECTBA, YK€ HCIIONB30BaBIIMECS IS pa3paboOTKh
MPOrpaMMBbL. ITOT HAOOP MOATBEPKIAIONINX JaHHBIX cocTosuT u3 304 BemecTB. brnopasmaraeMocTh 3THX
BEIIECTB PACCUMTHIBAJIACH HA OCHOBE HEJIMHEWHOTO (Hambojee JOCTOBEPHOTO) MOAYIIS STOH MPOTrpaMMBbl,
U pe3yibTaThl OBUIM COMOCTaBICHBI C HW3MEPEHHBIMU JaHHbIMU. "BricTpass" pasmaraemocTh Obuia
npenckazana jius 162 BemectB, HO Tonbko 41 (25%) BemecTBO OBUIM JEHCTBUTENBHO CIIOCOOHBI K
JIETKOMY pasiokeHuto mo mganabpiM ucneitanus MITI 1. beuto Takxke mpenckazano, uto 142 BemiectBa
OyayT pasiaratbesi "MEIJIEHHO", M 3TOT MPOTHO3 NoATBepawics B oTHomeHuun 138 BemectB (97%),
KOTOpBbIe, 1o naHHbIM uctbiTanusg MITI I, He crtocOOHBI K JIETKOMY pa3ioKeHHo. TakuM o0pa3oM, ObLT
cenaH BBIBOJ O TOM, YTO 3Ta IMporpamMma MOXET HCIIOJIb30BaThCS IS LeNel KiIacCU(pUKAINH JINIIHh B
TOM ClIy4ae, eclid He MOTYT OBITh IOJyYeHBI JKCIIEPUMEHTAIbHBIC JaHHBIE O PA3JIOKCHUU M €Cid
IporpamMma NpeicKasbIBaeT "MeaseHHoe" paslioKeHHE BellecTBa. B 3TOM ciydae BELIECTBO MOXKET
paccMaTpuBaThCA KaK HECITOCOOHOE K JIETKOMY Pa3JIOKEeHHIO.

3.8.3 Tot ke BHIBOJ OBUI CIIEJIaH B OTHOIICHHHM COBMECTHOTO mpoekrta o0 omenke (K)3CA
IOCEITA/EC Ha OCHOBE WCIONB30BAaHUS OKCHEPUMEHTANBHBIX HaHHBIX M AaHHbIX Tuma K3CA,
KaCaroIMXCsS HOBBIX BEIIECTB, KOTOphle Obumm 3apeructpupoBadbl B EC. OreHka OCHOBBIBAJIACH Ha
aHaju3e MPOrHO30B, caenaHHbIX Ha ocHOBe K3CA B oTHOmeHuu 115 HOBBIX BelIECTB, KOTOPHIE MPOLLIH
TaK)Ke WCIBITAHUS HA OINpeAeNieHHe JIETKOM Ouopa3maraeMocTH. bBBUIM CIOCOOHBI K JIETKOMY
OMOpPa3IOKEHHIO JINITH 9 BEIIeCcTB, BKIIOYCHHBIX B ATOT aHanu3. Mcmomb3oBarHas metomonorust K3CA
HE TOJIHOCTBIO MIPUBE/ICHA B 3aKIIIOUUTENFHOM Aokiane mo coBMectHomy npoekty FOCEITA/EC (OECD,
1994), HO, BEpOATHO, OOJILIIIMHCTBO MTPOTHO30B OBLIN CIIEAaHbI C IIOMOIILI0 METOA0B, KOTOPhIC TO3/IHEE
OBLTH BKITIOUCHEI B IIPOTPaMMY OTIPEACIICHUS BEPOSTHOTO OMOPA3IOKEHUSI.

3.8.4 Kpome Toro, B Texunueckom pykoBozactse EC (EC, 1996) pekomeHayeTcs OCTOPOKHO
UCIIOJIb30BaTh JIAHHBIE OHOPA3/IaraéMOCTH, PACCYUTAHHBIE C ITOMOILIBIO IPOrPAMMBI  ONPEIETICHUS
BEPOSATHOTO OMOPA3IIOKEHNUS, TaK KaK €CIIM 9Ta IporpaMMa IpeIcKa3bIBaeT ObICTpoe OHopasioxKeHue, To
9TOT PE3yJIbTAaT HE CleAyeT MPUHUMATh BO BHUMaHHUE, TOT/Ja KaK B pacyeT MOXKET IPUHUMATHCS IPOTHO3
B OTHOIIEHWH MeieHHoTo Onopasnoxenus (EC, 1996).

3.8.5 Takum o6pa3oM, O6marogapsi OCTOPOKHOMY HCIIOJIB30BAHUIO PE3YJIBTATOB, MOIYYCHHBIX C
MIOMOIIIBIO TIPOTPaMMBbI ONPEJICIICHUS] BEPOSATHOTO OMOPA3II0KEHUS, MOKHO YJIOBJIECTBOPUTH OTPEOHOCTH
B 00JIaCTH OIIEHKH OMOpasiaraéMocTH HEKOTOPBIX U3 OYeHb MHOTOYHCIICHHBIX BEIIECTB, M0 KOTOPHIM HE
HMMEETCS DKCIIEPUMEHTANBHBIX TAHHBIX O Pa3JI0KCHHH.
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IIpunoxenne 9

JOIOJIHEHHE 11
DakTopbl, BIAUSIOLINE HA Pa3j1araeMocTh B BOJHOM cpeje
1. BBenenue

1.1 Kpurepusmu kxnaccudpukammun ODCP mpemycMaTpuBaIOTCS JIMING BHIBI OMACHOCTH JIS
BoAHOH cpeapl. OnHako kinaccudukaius BHIOB ONACHOCTH OCHOBaHA, TJIABHBIM 0O0pa3oM, Ha JaHHBIX,
MOJTyYCHHBIX BO BpPEMs HCIBITAHUN, TPOBOJUMBIX B JIAOOPATOPHBIX YCIIOBHUSX, KOTOPBIE JIMIIb B PEAKUX
CllydasiX COBMAJAIOT C YCIOBHSAMH, CYIISCTBYIOIIUMH B OKpyKatomiedl cpere. Takum o0paszom, s
NPEACKA3aHNUsl BHUJIOB OIIACHOCTEH Ui BOJHOM Cpelpl ClEeAyeT NPUHHMATh B PACUET HHTEPIPETALUIO
JIAHHBIX, IOJYYEHHBIX B PE3yJIbTaTe JJA00PATOPHBIX UCIIBITAHUH.

1.2 WHrepriperaliys JaHHBIX, OJTYYCHHBIX B PE3YJIbTATEe UCTIBITAHUN OPraHMYECKUAX BEIIECTB Ha
OuopasiiaraeMocTb, Obu1a 1o IpooHO u3yueHa OOCP (OECD, 1995).

1.3 YcnoBus, HAOIOaeMbBIe B OKPYKAIOIICH cpefie, OOBITHO CHIIBLHO OTIMYAIOTCS OT YCIIOBHUI
CTaHAApPTHBIX CHCTEM [Jid TIIPOBCACHUA HCHBITaHHﬁ, U D3TO 3aTpyAHACT OKCTPAIIOJIMPOBAHUC Ha
OKPYKAOIIYI0 CPEIy AaHHBIX O Pa3IOKCHUH, TIOJYUYCHHBIX B pe3yJibTaTe 1a00paTopHBIX HcnbiTanui. Cpenu
9THX pa3Inyuil 3HAYUTETHHOE BO3ICHCTBHE HA PA3/IaraeMOCTh OKa3bIBAIOT CIICAYIOIINE aCTIEKTHI:

a) ¢dakToppl,  OTHOCSIIMECS K  OpraHusMaMm  (IIPUCYTCTBHE  KOMIIETEHTHBIX
MHKPOOPTraHU3MOB);

b)  dakrtopbl, oTHOCsAmMEcS K cyOcTpaTy (KOHIEHTpalusi BEIIECTBA U MPUCYTCTBHE
JIpyrux cyOcTpaToB); U

c) (akTOphl, OTHOCSIIMECS K OKpYyKaromiei cpene ((QU3MKO-XUMUYECKHE YCIIOBUS,
MPHUCYTCTBHE MTUTATEIBHBIX BEIIECTB, OMOHAKOILICHHIE BEUICCTBA).

DTH acmeKThl OoJiee MOAPOOHO 00CYKAAIOTCS HIKE.
2. I[pucyrcTBue KOMIETEHTHBIX MUKPOOPTAHU3MOB

2.1 buopasnoxxeHre B BOTHOW cpele 3aBUCUT OT MPUCYTCTBUS JOCTATOYHOTO KOJUYECTBA
KOMIIETCHTHBIX MUKPOOpPraHu3MoB. [IpuposHbie MUKpOOHBIE COOOINECTBA COCTOST U3 BEChbMa Pa3iIHMYHOM
Omomacchl, 1, KOrJia BBOJUTCSA "HOBOE" BEIIECTBO B JIOCTATOYHO BHICOKOHM KOHIIGHTpAIMH, OMOMAacca MOXKET
MIPUCIIOCOOMTHCS K pa3pyIICHUIO 3TOro BellecTBa. YacTo Mprcrioco0ieHue MUKPOOHO! MOMYJISIIUA BHI3BAHO
POCTOM 4YHUCNa OMpEAeNICHHBIX pas3jiarareieii, KOTOphle MO CBOCH MPHUPOAEC KOMIETCHTHHI Pa3pyLIUTh 3TO
BemiecTBo. OHAKO MOTYT MPOUMCXOJUTHh U APyTHE IMPOIECCH], TaKue Kak BO3AeWcTBUE (DepMEHTOB, 0OMEH
TEHETHIECKUM MaTepHUaiOM B Pa3BUTHE YCTOMINBOCTH K TOKCHIHOCTH.

2.2 [TpucnocobneHne NPOUCXOAUT BO BpeMs JATEHTHOH (asbl, KOTOpasi COOTBETCTBYET
MPOMEXYTKY BpPEMEHH MEXJy HadyaJloM BO3JACHCTBHSI W HadaJoM 3HAYWUTEIFHOTO Pa3IOKEHHUS.
[IpencraBnsercss OYEBUAHBIM, YTO TPOJOJDKUTEIBHOCTh JIATEHTHOH (asbl  Oydger 3aBUCETh OT
MEPBOHAYAIILHOTO TPUCYTCTBUS KOMIIETCHTHBIX pas3iaraTelicii. OTo NMpUCYTCTBUE OYJIET, B CBOIO OYepe/b,
3aBHCETh OT "HCTOpUH" MHUKPOOHOTO COOOIIECTBA, T.€. OT TOTO, IMOABEPrajoch JIM 3TO COOOIIECTBO paHee
BO3ZICMCTBHIO CO CTOPOHBI TOTO BEIIECTBA. JTO O3HAYAET, YTO €CJIM B TEUCHHE psAa JIET ITOBCEMECTHO
UCIIOJIb30BaAJIach U OOHAPYXHMBajach B BHIOPOCAX B OKPYKAIOIIYIO CpeAy KCEHOOMOTHYECKOE BEIIECTBO, TO
BO3pAcTaeT BEPOSITHOCTh HAXOXKIIEHUS KOMIIETEHTHBIX pasjiarareneid. JTo OCOOEHHO BEpHO ISl Cpen,
MIPUHAMAIONINX BBIOPOCHI, KaK, HAPUMEP, CTAHIIMH OMOJOTHMYECKOW OYMCTKH CTOYHBIX Box. Yacto Oonee
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HaJIe)KHBIE PE3YJIbTAThl PA3JIOKECHHS IONTYy4YalOT C MOMOIIBI0 HCIBITAHHH, B KOTOPBIX HCIOJIB30BAIHCH
WHOKYJISITHI M3 3arps3HEHHBIX, a He U3 4ucThiX Boll (OECD, 1995; Nyholm and Ingerslev, 1997).

2.3 ConocTaBUMOCTh CIOCOOHOCTH K afanTalid B BOIHOW Cpelleé CO CIIOCOOHOCTHIO K
ajantaiMd B JJAOOPATOPHBIX  HUCIBITAHHSX  ONpeaessieTcs  psigoM  (aktopoB. B wacTtHOCTH,
MIPUCIIOCOOJIIEMOCTh 3aBUCHT OT:

a)  TEepPBOHAYAIBHOTO 4YHCIAa KOMIIETEHTHBIX pa3jiararolliX OpraHU3MOB B OHoMmacce
(monst u uncno);

b) TIPUCYTCTBHS TIOBEPXHOCTEH IS (DUKCAITHH;
c) KOHIICHTPAIIMK U HaIu4us cyOcTpaTta; u
d) MPUCYTCTBHSI IPYTHUX CYOCTPATOB.

2.4 [TpoaomKHUTETPHOCTD JIATEHTHON (ha3bl 3aBUCHT OT MEPBOHAYAIBHOTO YHCIIA KOMIICTEHTHBIX
pasiararoimmx OpraHnu3MoB U, B ClIyda€ TOKCHUYHBIX BCHICCTB, OT MX BBDKMBAHWA U BOCCTAaHOBJICHUA. lIJ'ISI
CTaHAapPTHBIX HUCIBITAaHUI JIETKOMN 6I/IOpa3HaFaeMOCTI/I HUHOKYJIAT OT6I/IpaCTC$[ Ha CTaHIIUAX OYHCTKH CTOYHBIX
BoJ. Tak Kak KOJIMYECTBO 3arpsi3HAIOIIMX BEIECTB OOBIYHO BBINIEC, YEM B OKpYKaroOLIeW cpene, TO A0JS U
KOJIMYECTBO KOMIIETEHTHBIX pA3/aralolliX OpPraHW3MOB, BO3MOXKHO, OyIyT BBIIIE, Ye€M B MEHeEe
3arps3HEHHON BOAHOH cpene. OfHAKO TPYAHO ONpPEAENUTH, HACKOIBKO JIaTeHTHas (ha3a B BOJHOW cpene
NPEBBICUT JIATEHTHYIO (pazy B 1aOOpPaTOPHOM HCHBITAHUH B CHITY, BEPOSTHO, MEHBIIIETO MEPBOHAYAIBLHOTO
YHCJIa KOMIIETCHTHBIX pasiiaraTelieii.

2.5 Uro kacaercs IJIUTENBHBIX MEPHOJIOB, TO MEpPBOHAYATIbHAs KOHIEHTPAIUS KOMIIETEHTHBIX
pasnararenieil He MeeT OOJIBLIOTO 3HAYCHMS, TaK KaK YMCIIO 3TUX pas3jaralollinX OpraHu3MoB OyJeT pacTd B
IIPUCYTCTBUM JIOCTATOYHOW KOHIIEHTPAIlMM COOTBETCTBYMOILIEro cyocrpata. OAHaKo, eciau HHTEpec
MIPECTABIISET PA3IaraéMoCTh 32 KOPOTKHUI MPOMEKYTOK BPEMEHH, TO CIEAYET YUUTHIBATh IEPBOHAYAIBHYIO
KOHIEHTPAIMIO KOMIIETEHTHBIX pa3jiaratolliiX MUKpOOpraHuszMoB (Scow, 1982).

2.6 IIpucyTcTBHE XJIONBEBUAHBIX OCAJIKOB, arperaToB W IPUKPEIUIEHHBIX MUKPOOPraHHU3MOB
TaK)KE MOXET YCWINThH QJalTallfio, HApUMep, MyTeM DPa3BUTHS MHUKPOOHBIX HUII, BMEHIAOIIUX B ceOs
KOMITO3UTHBIC TOMYJISIIIMA MUKPOOPTaHU3MOB. DTO SBJICHUE UMEET BKHOE 3HAYCHUE MPU PACCMOTPEHUHU
CIOCOOHOCTH 3THX MHKPOOPTaHWU3MOB K aJalTallii B Pa3IMYHBIX CpeJax, TAKUX KaK CTAHIUH OYHUCTKH
CTOYHBIX BOJ, OTJIOXKCHHA HJIM IIOYBA. OI[HaKO O6HI€C YXUCJIO0 MHUKPOOPraHM3MOB B HCIIBITAHHUAX 6BICTpOI71
GHOpA3IaraeMOCTH M B BOJHON Cpee — OJQMHAKOBOro mopsiaka Bemmunusr: 10°—10° knerox/mummmmutp B
HCIIBITAHMSIX GBICTPOii Gropasmaraemocts 1 10°—10° KIeTOK/MALTHIHTp Wik Gojlee B TOBEPXHOCTHBIX BOJAX
(Scow, 1982). [TosToMy 3TOT (haKTOp, BEPOSTHO, HE UMEET OOJIBIIIOTO 3HAUYCHUSI.

2.7 ITpu o6cyxneHnn Bompoca 00 SKCTPaoJIMpOBaHUU Ha YCIOBUS OKPYKAIOLIEH Cpeabl MOXKET
OKa3aTbCsl TIOJIE3HBIM IIPOBEIEHHE Pas3JIMuusi MEXIY OJMIoTpodHBIMM M 3IBTPO(GHBIMU CpEdaMu.
MHUKpPOOPraHU3Mbl, aKTUBHO pacTyIlMe B OJUTOTPOQHBIX YCIOBUSX, CHOCOOHBI MHHEPaU30BaTh
OpraHn4ecKkue CyOCTpaThl MpHU cIa0bIX KOHIEHTPAIMAX (JOJM MT YIJIepoJia/) U Y HUX OOBIYHO OOoJbllee
CPOICTBO C CyOCTpaToM, HO MEHbILE CKOPOCTh pocTa U Oojiee IJIUTEIbHOE BPEMs >KU3HHU ITOKOJEHUS IO
cpaBHeHHIO ¢ 9BTpodHbIMH opraHm3mamMu (OECD, 1995). Kpome Toro, onurorpodHble MOMyISIUH He
CHOCOOHBI pasjaraTb XUMHYECKHE BEUICCTBA NPU KOHIEHTPALMAX, NPEBBIIAIOMNX | MI/JI, © MOTYT Aaxe
OBITH MHTHOMPOBAHBI TIPH BBICOKUX KOHIICHTPAITUAX. DBTPO(HBIC MOIYJISAINH, HAIIPOTHB, TPeOYIOT Oojee
BBICOKHMX KOHIICHTPALUil cyOcTpara, Mpekae 4eM HaqYHeTCsl MUHEepallu3allys, 1 OHH pa3pacTaroTcs npu Oonee
BBICOKMX KOHLEHTPALHAX, YeM OJIMTOTpodHbIe momyasuud. [103ToMy HIKHUIA TOPOT pasioKeHus] B BOJHON
cpene OyIeT 3aBHUCETh OT OJIMIOTpodHOro uiaH 3PTpodHOro xapakrepa MUKpoOHOW momyisinuu. He sicHo,
OJTHAKO, COCTOST JIM OJIUTOTPO(HBIE U IBTPO(HBIC NOMYJISIIMN U3 PA3IMYHBIX BUJOB WIN CYLIECTBYIOT JIMIIb
nBa o0pasa >ku3Hu — onurotpodHeid u 3BTpodHBIH (OECD, 1995). BonbIIMHCTBO 3arps3HSIONIMX BEHIECTB
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MOMAZal0T B BOIHYIO Cpemy HEMOCPEACTBEHHO €O COPOCOM CTOYHBIX BOJA, W, CJEI0BaTeIbHO, OTH
MIPUHUMAIOIIUE CPEJIbI SIBIISIOTCSA B OCHOBHOM 3BTPO(HBIMHU.

2.8 W3 BBINICU3I0KEHHOTO MOXHO CJIIeNlaTh BBIBOJ O TOM, YTO BEPOSTHOCTh MPUCYTCTBHS
KOMIICTCHTHBIX pasjiararomyx OpraHu3MoOB HaI/I6OHCC BbICOKa B Cpf€aax, IIOABCPKCHHBIX CHUILHOMY
BO3JICHCTBHIO, T.€. B CpeJlaX, MOCTOSHHO MPUHUMAIOIINX BeliecTBa (4To 0oJiee YacTO MPOUCXOIUT B CIIydae
BEIIIECTB, MPOM3BOJMMBIX B OOJIBIIMX KOJMYECTBAX, MO CPABHEHUIO C BEINECCTBAMH, MPOH3BOJUMBIMHA B
MaJIBIX KOJIMYECTBaX). DTH OKPYIKAIOIIHE MPUPOIHBIC CPEABl 9acTO OBIBAIOT ABTPOMHBIMHU, U TTOITOMY IS
Ppas3I0KeHU, tIT061:.I OHO Ha4aJloCb, MOT'YT HOTpCGOBaTbCSI OTHOCHTCJILHO BBICOKMEC KOHLICHTpAaKU BEIICCTB.
C npyroi CTOPOHBI, B YUCTHIX BOJAX MOXKET HE ObITh KOMIICTCHTHBIX BUJIOB, B YACTHOCTH BUJIOB, CIIOCOOHBIX
pasiarath XUMHYECKHE BEIECTBA, BBIOPOCHI KOTOPBIX B OKPYXKAIOIIYK Cpeldy MPOUCXOMAT IIHIIb
OMU30ANYCCKH, HAIPUMEP XUMHNUYCCKUC BCIIECTBA, IPOMU3BOAMMBIC B HE3HAUUTCIIbHBIX KOJINYECTBAX.

3. DakTOpbl, OTHOCALMECH K CyOcTpaTy
3.1 Konyenmpayua ucneimyemozo seujecmea
3.1.1 B OGonpmmHCTBE 7a00pPaTOPHBIX HCIBITAHUH HCIBITYEMOE BEIISCTBO BBOIWUTCS B OYCHD

Oonpmmx KoHUeHTpanusax (2—100 Mr/i) o cpaBHEHHIO ¢ OoJiee HU3KUMH KOHIICHTPAIMSIMU, TIOPSIKa MKT/JI,
KOTOpBIE, KaK NpeAroiaraeTcsa, BCTpedaloTcs B BOAHON cpeae. Kak mpaBuio, pocT MUKpOOPraHM3MOB HE
obecrieueH, Koraa cyOCTpaT NPHUCYTCTBYET B KOHIEHTPALUSX HW)KE IIOPOrOBOTO 3HAUCHMSA, PABHOTO
npubmu3uTensHo 10 MKI/i1, a npu 6osiee HU3KUX KOHIIEHTPAIMSIX HE YJIOBICTBOPSIOTCS Jake OTPEOHOCTH B
SHEPTuH, HeoOXoauMoH A noaaepxkanus nonyssiuuu (OECD, 1995). Takoe HU3KOE IOPOTOBOE 3HAYCHUE
OOBSCHSCTCS, BO3MOKHO, OTCYTCTBUEM CTHMYJIA, JOCTATOYHOIO JUIA Hadana (epMEHTATHMBHOIO ACHCTBUS
(Scow, 1982). OOGBIYHO ATO O3HAYAET, YTO KOHIICHTPAIIMM MHOTHX BEIICCTB B BOJHON CpEJE SBIIIOTCS
TaKUMH, YTO 3TH BEIIECTBA MOTYT JIMIIb C TPYAOM CTaTb NEPBUYHBIM CyOCTpPaTOM JJisl pa3iiaraloliux
MHUKPOOPTraHU3MOB.

3.1.2 Kpome Toro, kumHeTWKa pa3joKEHUsS 3aBUCHT OT KOHIIGHTpaluu BemecTBa (Sg) 1o
CpaBHEHUIO ¢ KoHCcTaHToM HackimeHus (K), kak 3To onrcano B ypaBHeHun Mono. KoHcTaHTa HachIeHus —
9TO KOHIIEHTpanus cyOcTpara, Mpu KOTOPOil HaOmonaeTcs yaelbHas CKOPOCTh pocTa, coctaBisromas 50%
OT MaKCHUMaJIbHOW YJEIbHOW CKOPOCTH pocTa. IIpu KOHIEHTpaumusx cyOCTpaTa, KOTOpPBIE TOpa3o HIDKE
KOHCTAHThI HACKIIICHUS, YTO SBISCTCS OOBIYHOM CHTyalleld BO MHOTHX BOJIHBIX CpEax, Pa3IOKESHUE MOXKET
OBITh OIMCAaHO KMHETUKOH MepBOTo mopsaaka win Joructudeckoit kunetukoi (OECD, 1995). Ilpu Hu3Kkoit
IUIOTHOCTH MHKPOOPraHm3MoB (Hmke 10°—10° kieTox/mi), HampuMep B OMUroTPO(GHBIX BOJAX, HOMYIISIS
pacTeT ¢ MOCTOSHHO YMEHBIIAIOIIENHCS CKOPOCThIO, YTO XapaKTepHO I JIOTMCTUYECKON KuHEeTHKH. Ilpu
0oJiee BBICOKOH MJIOTHOCTH MHKPOOPTaHW3MOB (HaIrpuMep, B 3BTPOGHBIX BOJaxX) KOHIEHTpAIMK cyOcTpara
HEJOCTAaTOYHO ISl 0OecTieueHHs] pOCTa KJIETOK M MPUMEHSIeTCS KHHETHKA MEPBOTro MOpsAKa, T.. CKOPOCTh
pa3noXKeHHs MPOMOPIMOHAIbHA KOHLIEHTPAllMU BellecTBa. Ha mpakThke MOYKET 0Ka3aThCs HEBO3MOXKHBIM
MIPOBEJICHUE PA3NIUYUs MEKAY STHUMH JBYMsS TUIIAMH KWHETHKH Pa3JIOKEHUS B CHIY HEONPEICICHHOCTH B
otHomeHuH naHHbIX (OECD, 1995).

3.1.3 B 3akmioueHue HEOOXOAWMO OTMETHTH, YTO BEIIECTBA, MPUCYTCTBYIOMIME B CIAOBIX
KOHLEHTpanusx (T.e. Hwke 10 MKI/i), BeposTHO, HE pa3JaraloTcsi Kak IEepBHYHBIC CyOCTpaThl B BOIHOI
cpene. IIpu Oosnee BBICOKMX KOHIIEHTpAaLMSAX JETKOpasjiaraeMble BEeHmIecTBa OyIyT, BEPOSTHO, Pas3araThCs
KaKk IepBUYHBIE CyOCTpaTbl B OKpYy)Kalolled Cpeae CO CKOpPOCThIO, KOoTopas Oojee WM MeHee
MPONOPLUOHAIIbHA KOHIEHTPAllMK JaHHOTO BellecTBa. Pa3iiojkeHue BelecTB KaK BTOPUYHBIX CyOCTpaTtoB
paccMaTpuBaeTCs HIXKE.

3.2 Ilpucymcmeue opyzux cybcmpamos
3.2.1 Ilpr craHmapTHBIX HCOBITAHUSAK KCIBITYEMOE BENIECTBO BBOJWTCS B  KauecTBe

€IMHCTBEHHOT0 cyOcTpaTa Ui MUKPOOPTaHU3MOB, TOTIa KaK B OKPY KaloLIel cpejie TPUCYTCTBYET OOJIbIIOE
YHCIIO IpyTrux cyOcTparoB. B mpupoAHbIX Bogax 4acTo OOHAPYKHMBAIOTCS KOHLEHTPALMH PACTBOPEHHOTO

- 639 -



Agtopckoe npaBo © Opranuzarnuu O0benaeHHbIX Hanuii, 2011 rog

opraHuveckoro yriaepoga B muamazone ot 1 go 10 mr C/m, T.e. makcumyMm B 1 000 pa3 Beime, dem
KOHIIEHTpanus 3arpsisHutesss. OgHako Oofbllas 4acTh STOTO OPraHWYEeCKOTO YIJIepoAa OTHOCHTEIBHO
YCTOHYMBA, IPUYEM JI0JIs1 YCTOWYMBOTO BEIIECTBA BO3PACTALT 110 Mepe yJaJIeHUs oT Oepera.

322 BakTepun, oOuTaromye B MPUPOIHBIX BOJAX, MUTAIOTCS, TJIABHBIM 00Pa30M, BEIICCTBAMH,
BBIICTSICMBIMU BOJIOPOCIISIMU. DTH BEIIECTBA MUHEPATU3YIOTCS OYCHb OBICTPO (B TEUCHHE HECKOJBKHX
MUHYT), YTO CBHUJETEIbCTBYET O BBICOKOH CIIOCOOHOCTH K pa3JOXKEHHIO B TMPHUPOJHBIX COOOIIECTBAX
MHUKpPOOPTaHU3MOB. Tak, TOCKONBKY MHKPOOPTaHM3MBI CONEPHUYAIOT C Pa3TUYHBIMH CyOCTpaTamu B
MIPUPOJIHBIX BOJAX, TO CPEAX MUKPOOPTaHU3MOB CYIIECTBYET JaBJICHHE OTOOPA, MPUBOJSINEE K POCTY YMCIIA
YCIIOBHO TMATOT€HHBIX BUJOB, CIOCOOHBIX MUTATHCS OBICTPO MHHEPAIN3YEMBIMU CYyOCTpaTamMul, U TIPH 3TOM
CHCPXKUBACTCS POCT OoJiee CHEIUANTM3UPOBAHHBIX BHUAOB. OMBIT HM30JUPOBaHMS OaKTephid, CHOCOOHBIX
paszjaraTh pa3in4yHble KCCHOOMOTHKH, TI0Ka3all, YTO 3TH OPraHU3Mbl YacTO PACTyT OTHOCHTEIBHO MEIJICHHO
Y BBDKHMBAIOT OJIarojapsi KOMIUIEKCHBIM HMCTOYHHMKAM yTJeponia, comepHuuas ¢ Ooyiee OBICTPO pacTyIIMMU
Oaktepusimu. Korma B okpyskaromieil cpene NMPUCYTCTBYIOT KOMIIETEHTHBIE MHKPOOPTaHU3MBI, MX YHCIIO
MOJKET PacTH, €CIIH OIpPEeIEIeHHBIH KCEHOOMOTHIECKHIA CyOCTpaT BRICBOOOKIAETCS TOCTOSIHHO U JIOCTUTAET
B OKpyXarolleld CpeJe KOHIIGHTPAllMW, KOTOopas JOCTaTO4YHA [UIis mojajepxkaHus pocta. OmHako
OOJIBPIIMHCTBO OPTaHMYECKUX 3arps3HUTENe TMPUCYTCTBYIOT B OKpYXKalomled cpele Npu  CIIa0bIx
KOHIEHTpAIHIX U OyayT pa3iaraTrbCs JHUIIb KaKk BTOPUYIHBIE CyOCTpAaThl, HE TIOAAEPKABAs POCTA.

323 C [1pyroil CTOpPOHBI, MPUCYTCTBHE OBICTPO MHHEPANIHU3YyEeMbIX CyOCTpaToB B OOJIBIIMX
KOHIICHTPAIHMAX MOXET CII0COOCTBOBATH HAYAIBHOM CTaNH TpaHC(HOPMAIMN KCEHOOMOTHIECKON MOJICKYIIbI
3a cuer Ko-merabommima. Torma Ko-mMeTaOONMM3MPOBAHHOE BEIIECTBO MOXKET OBITh IOABEPIHYTO
JanbHeWIeMy pasioKeHHI0 W MuHepanu3auuu. Takum oOpa3oMm, Onarofgapss MOPUCYTCTBHIO APYTHX
CyOCTpaToOB MOTYT BO3pPAacTH BO3MOYKHOCTH ISl pPa3/IOKEHUsI JAHHOTO BEIECTBA.

324 Wtak, MOXHO chenaTh BBIBOJ O TOM, YTO MPHUCYTCTBHE B NMPUPOAHBIX BOAAX PA3IUUYHBIX
CcyOCTpaToB M, cpelu HHX, OBICTPO MHHEPAIM3YEMbIX CyOCTPaTOB MOMKET, C OIAHOM CTOPOHBI, BBI3BAThH
JaBJIeHHE OTOOpa, CHEpKUBas POCT KOMIETEHTHBIX MHMKPOOPraHM3MOB, CIOCOOHBIX pa3jararb
3arpsI3HAIONINE MUKpPOOpraHu3Mbl. C Ipyroil CTOPOHBI, OHO MOXKET OOJIETYUTh PAa3JIOKEHHE, YCHUICHHOE
HaydalbHOU CTaguel Ko-MeTaboIM3Ma, 3a KOTOPOH TocenyeT AajbHelas MuHepanu3anus. OTHOCUTENbHAs
BaXHOCTh 3THX IPOLIECCOB B €CTECTBEHHBIX YCJIOBHAX MOKET MEHSATHCS B 3aBUCHMMOCTH KaK OT yCJIOBUH
OKpY>Karolei cpefibl, TaK ¥ OT BEIIECTBA, M Kakoe-T1bo 0000IIeHe T0Ka HEBO3MOXKHO.

4. DakTOpPbl, OTHOCAIIMECH K OKPY KAKOLIel cpeae

4.1 [TapaMeTpbl OKpYKaroIeh Cpebl PEryIUPYIOT CKOpee OOIIyI0 MUKPOOHYIO NEATEIBHOCTD,
YeM KOHKPETHBIE MPOIECCH pas3nokeHus. OMHAKO 3HAYMMOCTh 3TOTO BIMSHUS BapbUPYETCS B 3aBHCUMOCTH
OT Pa3IMIHBIX YKOCHCTEM U PA3IMIHBIX BHIOB MUKPOOPraHU3MOB (Scow, 1982).

4.2 Peooxcnomenyuan

OmHnM U3 BaXHEHIMX (DAKTOPOB OKPYIKAIOIMIEH Cpeipl, BIMAIOMMX HA Pa3araeMocTh,
SIBIISIETCSI, BEPOSATHO, TPHCYTCTBUE Kuciopona. CopepkaHWe KUCIOpOAa W CBSI3aHHBIA C  HUM
PEIOKCIOTEHIIMAN ONPECISIOT MPUCYTCTBHE PAa3IMYHBIX THIIOB MHUKPOOPTaHM3MOB B BOJHBIX Cpenax,
IpUYeM a3poOHBIe OPTaHU3MBI IIPUCYTCTBYIOT B BOIHOH (ha3e, B BEpXHEM CJI0€ OTJIOKEHUH M B HEKOTOPBIX
30Hax CTaHHI/Iﬁ OYHUCTKH CTOYHBIX BOJ, a aHaBpOGHblC OpraHu3Mbl — B OTJIOKCHHAX M B JPYTrUX 30Hax
CTaHIMH oyrcTKU. B Gonpuiel yactu BogHOH (a3l mpeolnagaroT a3poOHbIe YCIOBUS, U MO3TOMY MPOTHO3
OnopasnaraeMoCTH JOJDKEH OCHOBBIBATHCS Ha Pe3yJbTaTaX HMCIBITAHUH B adpOOHBIX ycioBusAX. OmHaKo B
HEKOTOPLBIX BOJAHBIX CpE€Aax COACPKAHUEC KHUCIOpOAa MOXKET 6I)ITI) OYCHb HU3KHUM B OIPECACICHHBIC BPEMCHA
rofia u3-3a BTPOQHKALMK U MOCIEAYIOMIEr0 pa3iokeHHs: 00pa3oBaHHBIX OpPraHMYECKHX BemiecTB. B aTo
BpeMs a3pOoOHBIE OPraHM3MBI OyIyT HE B COCTOSHHM pasjiarath XMMHYECKHH MPOIYKT, HO 3Ty (DyHKIHIO
MOTYT B35Th Ha ce0sl aHa’pOOHBIC MPOIECCHI, €CIM PACCMATPUBAEMBIH XMMUYECKHH IMPOIYKT CHOCOOEH
pasnararbCs B aHa9POOHBIX YCIIOBHSX.
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4.3 Temnepamypa

JpyruM BakHBIM MapaMeTpPOM SIBJISETCS TemIilepaTypa. BoNbIIMHCTBO 1a00paTOpHBIX
WCTIIBITAaHUH TIpoBOsTCS Tpu Temnepatype 20-25°C (crangapTHBIE UCTIBITAHHS JIETKOW OMOpa3IaraeMoCcTH B
a’pOOHBIX YCJIOBUSX), HO B aHadpOOHBIX YCIIOBHAX HCIBITAHHS MOTYT MOpOBOAMTHCS mipu 35°C —
TeMIeparype, KoTopas Jydlle UMHTUPYET YCJIOBHS B PEaKTOpe CO CJI0eM miia. MUKpOOHas 1esSTeIbHOCTh B
OKpYy’KaroIIel cpene oOHapyKMBaeTCs MpH Temneparypax B nuamna3one ot Hiwke 0°C mo 100°C. Omnako
ONTHMAJIBHBIE TEMIIepaTyphl JIeXkaT, BeposTHO, B nuamazoHe or 10°C mo 30°C, W BHYTPH DTOTO
TEMIIepaTypHOro HHTEpBajia CKOPOCTh Pa3IoKeHHs yABauBaeTCsl, OPHEHTHPOBOYHO, uepe3 Kaxasie 10°C (de
Henau, 1993). 3a mpenenamu 5TOT0 ONTHMAaIBFHOTO WHTEpPBaja NEATEIBHOCTH pa3jararolinX OpPraHU3MOB
3HAYUTETHLHO COKpPAIIAeTCs, XOTS HEKOTOphIC CIICIMaIbHBIC BHIBI (TEPMO- M TICHXO(MIbHBIC OaKTepHN)
MOTYT MPOLBETaTh. [Ipy 3KCTpanonTupoBaHuy 1a00OPATOPHBIX YCIOBHI CIEAYET YUYUTHIBATH, YTO HEKOTOPHIE
BOJHBIE CpEAbl MOKPBITHI JIbAOM HECKOJIBKO MECALIEB B IOy M YTO €CIM M MOXHO pPacCUMTHIBaTh Ha
pasJiokeHHe B 3UMHEE BpEMsl, TO JIMIIb Ha HE3HAYUTEIBHOE.

4.4 pH

AXTHBHBIE MUKPOOPTaHU3MBI MOXKHO OOHApYXKHTh BO BceM auanazone pH, BcTpeyaeMoM B
oKpyKaromeii cpene. OIHAKO AEATENBHOCTH MOMYJSIMKA OaKTEpUH CIIOCOOCTBYIOT CJIErKa IIeJIOYHbBIE
YCIIOBHUS, U TIO3TOMY ONTHMAJIbHBIA BOAOPOIHBIN MOKa3aTeib JIXKHUT B nuamnazone 6-8. Ilpu pH Hmxe 5
MeTaboImIecKass aKTHBHOCTh OAKTEpHA 3aMETHO CHIDKaeTcs. [lesTenpbHoCTH rprOOB B MEIOM CITIOCOOCTBYIOT
CJIeTKa KUCIbIE YCIOBUS, U MO3TOMY ONTUMalibHOE 3HaueHue pH coorBercTByeT 5—6 (Scow, 1982). Takum
00pa3oM, ONTHMAIbHBIC YCIOBHA AJS ACATEIbHOCTH MHUKPOOPTaHU3MOB IO PAa3JIOKCHUIO XUMHYECKHX
BEIECTB OYAyT, BEPOSATHO, COOTBETCTBOBaTH 3HaueHWsM 5—8 pH, T.e. nuamazoHy, Hamboriee Yacto
BCTpEYAIONIEMYCsl B BOJTHOM cpeJie.

4.5 Ilpucymcmeue numamenvHolX 6eujecme

[lpucyTcTBHE HEOPraHUYECKHX IUTATCIbHBIX BemlecTB (a3zora u  ¢ocdopa) HacTo
HEOOXOMUMO ISl MHUKPOOHOTO pocta. OQHAKO 3TH MUTATENbHBIC BEHIECTBA JIMIIb PEAKO CTAHOBSITCS
(bakropamMu, OTrpaHMYHMBAIOIIUMHU JEATEIBHOCTH MHKPOOPraHM3MOB B BOJHOM cpele, TIe pOCT
MHKPOOPraHMu3MOB YaCTO OI'paHUYMBACTCA CY6CTpaTOM. OIlHaKO MMPUCYTCTBUC IMMUTATCIIBHBIX 3JICMCHTOB
BIMSET HA POCT MEPBUYHBIX MPOIYIIECHTOB M, OMSATh-TAKH, Ha HATHYUE HKCCYIATOB, MOABEPIKEHHBIX JICTKON
MHHEpATH3AIIHH.
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IMpuioxkenne 9
JOITOJIHEHME 111

OcHOBHBbIE NPUHIUNBI IKCIIEPUMEHTAJBHBIX METO0B U pacuyeTa AJsl onpeaejseHus
KBbK u K,, oprannyeckux BeiiecTs

1. Ko3¢ppuuuent 6uoxonuenrpaunu (KbK)
1.1 Onpeoenenue

Koadpdunuenr  OMOKOHIIEHTPALMKW  ONPENENSICTCA  KaK  COOTHOIICHHE  MEXIY
KOHIICHTpAIMeH XUMHYSCKON MPONYKIMK B OMOTE W €ro KOHIIGHTpalMed B OKpYXKalllel cpene, B
JAHHOM cJy4ae B Boje, B cranuoHapHoMm coctosiHud. KBK MokeT ObITh M3MepeH HEeNmOoCpPEeACTBEHHO
OMBITHBIM IyTeM, B CTAl[AOHAPHOM COCTOSHHUH, WIA OBbITh PACCYMTAH KaK COOTHOIICHHUE MEKIY
KHHETUYECKHMMH KOHCTaHTaMH TIOTJIOIIECHUS U YJaJICHUS TICPBOTO TOPSIIKA — METOJI, KOTOPBI HE TpeOyeT
JIOCTYDKEHHUSI COCTOSTHUS PABHOBECHSI.

1.2 Coomeemcmeyrouiue memoonl 01 IKChepumeHmanbhozo onpeoenenus KbK

1.2.1 bbby n3yueHsl 1 OPUHATHI Pa3IMYHbIE PYKOBOAAIINE IIPUHIMIIBI UCIIBITAHUH, HMEOLIHE
LENbI0  ONpeJelieHHe OMBITHBIM ITyTeM OWOKOHICHTpAallMk Y PBIObI;, W3 HHX HamOoiee MIMPOKO
npuMensitorest pykopogsamuidi npuniun O3CP (OECD 305, 1996) u crangaptaoe pykoBonctBo ASTM
(ASTM E 1022-94). PyxoBomsmuii mpunimn 305 ODCP (1996 ronm) sBisercs mepecMOTPEHHBIM
JIOKyMEHTOM, KOTOPBIA 3amMeHuN npenbiaymyio Bepcuto — OECD 305A-E (1981). XoTs mpenmnodrenue
otaaercs npoToyHbiM pexxumam (OECD 305, 1996), nomyckaroTcest cTaTHUECKHE PEKUMBI ¢ 0OHOBJICHUEM
Bombl (ASTM E 1022-94), mpu ycioBuu COOJNIOAEHUS KPUTEPUEB TOCTOBEPHOCTU, OTHOCSIIUXCS K
TUOeNN U TOAIePKaHUIO YCIIOBUN MPOBEACHMS UCTIBITaHuA. B cirydae mumodnnsaex BemecTs (log Koy, >
3) mpeanoYTeHne cleAyeT OTAaBaTh IPOTOYHBIM METO/IaM UCTIBITaHMS.

1.2.2 PykoBogsmme mpuniunel OD3CP (305) mw ASTM cxoXd, HO B HHX OIUCBHIBAIOTCS
Pa3IUYHBIC YCIOBUSI IPOBECHHMSI SKCIIEPUMEHTA, B YaCTHOCTH B OTHOIIICHUU:

a) MeTOoJIa TI0JJa4¥ BOJBI, HEOOXOAUMOU ISl TIPOBEICHUSI UCTIBITAHUS (CTATHYECKUH,
CTaTUCTUIECKUH C OOHOBJIICHHEM BOJIBI MJIH TIPOTOYHBIH );

b)  HEoOXO0IMMOCTH NPOBEACHUS UCCIEAOBAHUS OUNCTKH,

c) MaTeMaTH4YecKoro MeTojia, ucnois3zyemoro ais pacuera KbK;

d)  mepmogmuHOCTH O0TOOpA MPOO: YMCIIO U3MEPEHUI B BOJIE W YHCIIO TPOO PHIOHL;

e) HEOOXOAMMOCTH U3MEPEHHUSI COJICPIKAaHUS )KUPOB B PHIOE;

) MUHUMAIIEHOW MPOJOKATENBHOCTH (ha3bl MTOTIIOMIEHHS.
1.2.3 B o0meMm 1urane ncnbITaHUS BKITIOYArOT aBe (as3bl: a3y Bo3AeHCTBHS (TIOTIOUICHHS) U
¢dazy mocTBO3ACHCTBUS (OUMCTKH). Bo Bpems ¢as3pl TOTJIOMIEHHS IBE OTHCIBHBIC TPYIIIBI PHIO,
OTHOCSIIUXCSI K OJHOMY BHJy, IOJBEPrarOTCsl BO3JCUCTBUIO 10 MEHbBINEH MEpe JBYX KOHIICHTpPAIUi
ucneiTyeMoro BemiectBa. OOs3arenpHa 28-cyTouHas (as3a BO3ICHCTBHS, €CIM TOJBKO 10 HMCTEYCHUS
ATOTO TIeproAa He OyAeT JOCTUTHYTO CTallMOHApHOE COCTOsHHE. Bpems, HeoOX0IuMO IS TOCTHIKEHUS

CTAIIMOHAPHOTO COCTOSIHUS, MOKHO OTIPENENINTh Ha OCHOBE COOTHOIIEHUS Mexny K., u k, (Hampumep,
log k, = 1,47 — 0,41 log K, (Spacie and Hamelink, 1982) wmu log k, = 1,69 — 0,53 log K, (Globas ef al.,
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1989)). IIpeanonaraemoe Bpems (d), HeoOXoauMoe Juis AOCTHXXEHUS 95% CTAIMOHAPHOTO COCTOSHUS,
MOJXeET OBITh, TAKMM 00pa3oM, paccuuTaHo ¢ nomomusio ¢popmynsl —In(1 — 0,95)/k,, npu ycnoBum, 4o
OMOKOHIIEHTpaLlUsl UMeeT KMHETHKY nepBoro nopsiaka. Ha dase ouncTku peiba mepeBomuTcs B cpexy,
CBOOOJIHYIO OT HCIIBITYEMOTO BEILECTBA. 32 U3MEHEHUEM KOHIIEHTPALMH UCIBITYEMOIO BEIECTBA B PhIOe
cienst Ha obenx (azax mcnbiTanusi. KBK Belpaskaercst kak (yHKIHsI OOLIETO KUBOTO Beca PuIObI. st
MHOTHX OPraHHYECKHX BEILECTB CYIIECTBYET 4YeTKas B3aMMO3AaBUCHMOCTb MEXKIYy MX CIIOCOOHOCTBIO K
OMOKOHIIEHTpalMM W MX JUNOQWIBHOCTBIO, M, KpPOME TOro, CYIIECTBYeT aHaJOI'MYHas
B3aMMO3aBHCUMOCTh MEXKAY COJIEpKaHHUEM KHPOB B PbiOe M HaOMI0qaeMoil OMOKOHICHTpAllUe TaKHX
BemiecTB. [loaTOMy, YTOOBI yMEHBIIMTH 3TOT HCTOYHUK HM3MEHYHMBOCTH DPE3YJbTATOB HCIBITAHHNA B
BBICOKOH CTENeHH JIMNO(UIBHBIX BEIECTB, OMOKOHLIEHTPALMIO CIIeyeT COOTHOCUThH HE TOJIBKO C 00IIei
JKUBOM Maccoi, HO Takxke W c comepkanuem xkupoB (OECD 305 (1996), ECEATOC (1995)).
VYHoMsHyTblE PYKOBOISIIME NPUHLUIBI OCHOBAHBI HA TOM IHPEANOJOXKECHHUH, YTO OMOKOHIEHTPALUS
MOJET OBITh MPUOIM3HUTENIFHO MPEACTABICHA peakUUeld MepBOro mnopsaka (0JHOKaMepHash MOAENb) U
gto, TakuM obOpasom, KbK = k;/k, (k; — ckopocTh TOTJIOMIEHUS TEPBOTO MOpsIKa, k, — CKOPOCTH
BBIBEJICHUsST ~ NIEPBOTO  TOPSJKA, KOTOpPBIE  XapaKTepU3yITCs  NPSAMO  NPOMOPIHOHAIBEHON
annpokcumanueit). Ecnu BeiBeieHne noquuHsiercs: AByX(Qa3Hoil KWHETHKE, T.€. €CIIM MOXXHO yCTaHOBUTD
IIB€ OTJACIIbHBIE CKOPOCTH BBIBENICHUS, alllipoKCUMaIus k;/k, MoxeT 3HauuTeNnbHO 3anm3uTh KBK. Ecomn
yCTaHOBJIeHa KHHETHKa BToporo mnopsika, KBK moxer ObITh paccunTaH Ha OCHOBE OTHOIICHUS
Cpui6a/Chonas TIPU YCITOBHH, YTO OBLIO JOCTUTHYTO "CTAlMOHAPHOE COCTOSIHUE" 171 CUCTEMBI ppIOa—BOA.

1.2.4 IToMmumo moapoOHOW WH(MOPMAITIH, KacaroIIecsl TOATOTOBKA M XpaHEHHS Ipoo,
HEOoOXOJMMO pacroiaraTh, JJis ONpECNiCHUS KOJIMYECTBA BEIIECTBA B CTaHAAPTHOM pacTBOpEe U B
OnomaTepuale, COOTBETCTBYIOIIMM aHAIUTHIECKUM METOJIOM W3BECTHOM TOYHOCTH U UyBCTBUTEIHLHOCTH.
Ecnu 5TH 251eMeHTBl OTCYTCTBYIOT, HEBO3MOXKHO orpeaeanTs ncTuHHbI KBK. Mcnonb3oBanue MeueHoro
HCIBITYEMOI'0 BEIIECTBA MOXET OOJEerduTh aHaau3 mpoOd BOAbl M pbIObl. OpHAKO M3MEpeHHe OOIIeH
PaJMOaKTUBHOCTH, €CIU TOJHKO OHO HE OyJeT COYeTaThCs C KOHKPETHBIM aHAIUTHYESCKUM METOJIOM,
MOJKET OTpakaTh OJHOBPEMEHHO NPHUCYTCTBHE WCXOJHOTO BEIIECTBA, OJHOTO WM HECKOIBKHX
BO3MOYKHBIX METa0OJIUTOB H, BO3MOKHO, METaOOJIM3UPOBAHHOTO YIIepo/a, KOTOpbie ObIIM BKIIOUYCHBI B
OpraHMYECKUE MOJICKYJbl TKaHel pbeiObl. [l onpenenenus mctuHHOro 3HadeHuss KBK BecbMa BakHO
MPOBOJIUTH YETKOE pa3jfuhe MeXIy HCXOIHBIM BEIIECTBOM M BO3MOXHBIMU MeTabomutamu. Eciau B
WCIBITAHUH MCTIONB3YIOTCS MEUEHBIE MaTepHaIIbl, TO MOKHO JI03MPOBATH OOMIYI0 H30TOHYIO METKY (T.€.
HCXOJTHOE BEIECTBO M META0O0UT) WIIM OYUCTUTH MPOOBI TAKUM 00pa3oM, YTOOBI MOXKHO OBLIIO OTACIHHO
aHAIM3UPOBATh UCXOIHOE COCIMHEHHE.

1.2.5 Ecimu log K, mpeBbimaer 6, u3MmepeHHole 3HadeHus KBK wuMmewT TeHieHIUIO K
yMeHbIlIeHHIO Tipu yBenudeHuu log K. TeopeTwuecku 3Ta HENMHEHHOCTh OOBSCHSAETCS, TIABHBIM
00pa3oM, CHM)KEHHEM KWHETHKU TMPOHUKHOBEHHUS Yepe3 MeMOpaHbl WM YMEHBIIEHHEM PacTBOPUMOCTH
OHMOJIOrMYECKUX KHUPOB ISl KPYyHHBIX MoJiekysn. K apyrum ¢akTtopaM OTHOCATCS SKCIEPUMEHTAIbHbBIC
apreakThl, TaKHe KaK HEJAOCTHUTHYTOE DPAaBHOBECHE, CHUKCHHE OWMOAKKYyMYJIHMPOBAHHUS B PE3yJIbTATE
copOIMM OpPraHMYECKUX BEIIECTB B BOMHOW (haze M aHanuTHdeckue omuOku. Kpome Toro, cremyer
OCTOPOKHO OIICHHBATh IKCIIepuMeHTanbHbIe naHHeie 0 KBK BemecTs, nmetomux log K., BbIme 6, Tak
KaK 3TH JaHHbIE OYJIyT OTIMYaThCs ropas3no 0oJjiee BHICOKMM YPOBHEM HETOYHOCTH IO CPAaBHEHUIO CO
snaueHusiMu KBK, onpenenennsiMu 1iis Beriects, uMmeromux log K, Hinke 6.

2. log Kow
2.1 Onpeoenenue u ooujue cooopasrcenusn
2.1.1 Jlorapudm xosdduuuenta pacnpenenenus okrtanoin-1/Bona (log K,y) sBiusiercs mepoit

M3MepeHus TUNoGUILHOCTH BemecTBa. B kadecTBe TakoBoro log K,y ABIsIeTCS KIFOUEBBIM MapaMeTpoM
B MPOTHO3€ COCTOSIHUS OKpyKaromeit cpeapl. log K, perymmpyer MHOTHE TpOIIECCHl pachpeseeHus,
HalpuMeEp MOTJIOIECHUE B ITIOYBE U OTIIOKCHUAX U 6I/IOKOHHCHTpaHI/IIO B OpraHu3smax.
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2.1.2 B3anmozaBucumocTs Mexay OuokonmeHTpauuedl u log K,, ocHOBaHa Ha aHaJOTHH
npolecca pachpeaeiIeHus] MeXIy KUpoBoi (azoil pbIObl 1 BOJOW M mpoliecca paclpenesieHHs MEXIy
okTaHosoM-1 u Bopoiil. Mcnons3zoBanue K,, 000CHOBaHO CITIOCOOHOCTBHIO OKTaHOJIA YJOBJIECTBOPUTEIHHO
BBICTYIIaTh B KauecTBE 3aMEHUTENS JKUPOB B TKaHAX pbIObl. CyllecTByeT BecbMa TeCHas
B3aUMO03aBUCUMOCTh MeXy log K, U pacTBOPUMOCTBIO BEIIECTB B ppIObEM KHpe U TpuoiernHoM (Niimi,
1991). TpuosneuH sSBIAETCS OAHUM U3 TPUALMITIMLEPOJIOB, HanOoJee YacTO BCTPEUAIOLINXCS B JKUPAX
npecHoBogHOM peIOEI (Henderson and Tocher, 1987).

2.13 Omnpenenenne kodduumenta pacmnpeneneHus okranoin-1/Boma (K,y) TpeOyercsa mns
cocTaBiieHHs1 0a30BOro HabOpa JAHHBIX, MPEICTABISIEMbIX BO BpeMsi peructpanuu BHYTpH EC HOBBIX
BEIIECTB M CYIIECTBYIOIINX BEIIECTB, OOpb0a ¢ 3arps3HEHHEM KOTOPBIMHU TpeOyeT MepBOOUEPEIHBIX Mep.
[ockombky K,, He Bcerga yaaeTcs ONpPEAEiIWTh ONBITHBIM IYTEM, HAIpuUMep B ClIydyae XOpOLIO
PAacTBOPUMBIX B BOJE BEIIECTB M OYEHb JUITO(MIBHBIX BEIIECTB, TO MOXKHO HCIOJIB30BaTh 3HaYeHHE Koy,
onpenencaHoe Ha ocHoBe K3CA. OpnHako ciemyeT MpOSBISITH KPaWHIOK OCTOPOXHOCTH TIPH
ucnionszoBannn K3CA B ciiyuae BelIecTB, Ui KOTOPHIX HEBO3MOXKHO ONPEACITHTH KOI(D(PUIMEHT
pacrpeescHHs ONBITHBIM IyTeM (Hanpumep, CyphaKTaHThl).

2.2 Coomeemcmeyougue Memoovl IKCREPUMEHMANIbHO20 onpedenenun 3Havenuil K,,

2.2.1 st sKCnepuMEHTANIBHOTO onpenenaeHus 3HaueHuit K, onucansl 1Ba pa3au4HbIX METOA
— Mmeton BerpaxuBaHus Bo (prakonHe u B)XKOX — B cTaHAapTHRIX PyKOBOAALIMX NPUHLUIAX, HALIPUMED
OECD 107 (1995); OECD 117 (1983); EEC A.8 (1992); EPA-OTS (1982); EPA-FIFRA (1982); ASTM
(1993). JlanHble, moMydeHHBIE METOJIOM BCTpAXUBaHUs BO (hiakoHe u MetogoM BXXDX, B cooTBeTcTBUI
CO CTaHJAPTHBIMM PYKOBO[SIIMMM MPUHLUIIAMU HE SBIIIOTCS €IUHCTBEHHO PEKOMEHIYEMbIMU
JaHHBIMU. JlJ1s1 B BBICOKOH CTENEHH JUMOQUIBHBIX BEIIECTB, KOTOPhIe MEAJICHHO PACTBOPSIOTCS B BOJE,
Oosiee TOCTOBEPHBIMU SIBISIOTCS OOBIYHO JaHHBIE, MOJYYEHHBIE C TOMOIIBI0 METOJA MEJIEHHOTO
nepememmBanus (De Bruijn et al., 1989; Tolls and Sijm, 1993; OECD draft Guideline, 1998). Merton
MEJIEHHOTO MepeMEeIIBaHus IPOXOANT B HACTOSAIIEE BPEMs KPYroBO€ MCIBITAHHUE C IIENBI0 pa3paboTKu
OKOHYaTeNbHOro pykoBoaduiero npuHuumna OICP.

2.2.2 Memoo ecmpsixusanus 60 graxkone

OCHOBHO# HPUHIUI 3TOTO METOJ]a COCTOUT B M3MEPEHUH PACTBOPEHUS BEIIECTBA B JIBYX
pasnUYHBIX (hazax — B BOJE M N-oKTaHoie. UToOBI onpeAaenuTs Kod(POHUITUEHT pacpeaciieHus, TODKHO
OBITh JIOCTUTHYTO PAaBHOBECHE MKy BCEMHU B3aUMOJICHCTBYOIIMMU KOMIIOHEHTAMHU CUCTEM, TIOCTIC YEero
OTIpeICeTSCTCS] KOHIICHTPALIMS BEIECTB, PACTBOPEHHBIX B JBYX (pazax. Metoa BCTpsxuBaHHs BO (IaKOHE
npuMeHsieTcs, koraa 3HadeHus log K, Haxomarcs B amamazone ot —2 no 4 (OECD 107, 1995). Meron
BCTPSIXUBAHUS BO ()IaKOHE MPUMEHSETCS TOJbKO K MPAKTHUECKUA YUCTHIM BEIIECTBaM, PACTBOPUMBIM B
BOJIC U OKTaHOJIe-1 U TOJKEeH BBIOIHITHCS MpH mocTossHHON Temmeparype (£1°C) ot 20°C go 25°C.

223 Memoo BOJKX

Meton BOXX BEINONHAETCS Ha aHAJIMTUUECKUX KOJIOHKAX, 3alI0JTHEHHBIX MMEIOIICHCS B
mpojaxke TBepaor (a3oil ¢ JIHHHOW yrieBojopomHoit membio (HampuMmep, Cg, Cig), XUMHUYECKH
CBS3aHHBIMH Ha JBYOKHCH KpPEMHHS. XHWMHUYECKHE BEIIECTBA, BBEACHHBIE B TAaKyl0 KOJIOHHY,
MIEPEMEIIAFOTCS C PA3IIMYHBIMU CKOPOCTSIMH, O0YCIIOBICHHBIMH Pa3IMYHBIMU CTEIICHSAMU PaCIpe/IeIICHUs,
U MeXIy TOIBW)KHON BOIHOW (a3oil W HEMOIBWXHOW yTrieBojgoponHoi (azoil. Merog BIXKX He
MPUMEHSIETCS K CHJIBHBIM KHCIIOTaM ¥ OCHOBAaHHSM, KOMIUICKCHBIM COCIWHEHHSM MeTallia,
MOBEPXHOCTHO aKTUBHBIM MaTepuaiaM WX BEIIECTBaM, pearupyromum ¢ pactBopureiaem. Merog BOXKX
npuMeHsieTcs, koraa 3Hauenne log K, Haxomarcs B auanazone 0-6 (OECD 117, 1989). Metonq BOXX
MEHEe YyBCTBHUTEJICH K IPUMECSIM B UCIBITYEMOM COCIMHEHUH 10 CPAaBHEHUIO C METOJOM BCTPSIXUBAHUS
(hrakoHa.
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224 Memoo meonennozo nepemeutusanus

MeToa MeUIEHHOTO TIepEeMENIMNBaHMUS MO3BOJSIET TOYHO M aKKYpaTHO onpeaenuth Koy, y
koTopbIxX log K, moxomut o 8,2 (De Bruijn ef al., 1989). B ciy4ae BbICOKO TUTOGUIBHBIX COCTMHEHHMA
METOJ BCTpSIXMBaHWS BO (UIaKOHE HMMeEeT TEHJACHIMIO BBI3BIBaTh apredakTsl (00pa3zoBaHUs
MUKpoKarnenek), a Meron BOXX TpeOyer skcTpamonupoBaHuUs 3a TpeneiaMu Juana3oHa 3HAYCHUH,
WCIIOJIb3YEMBIX TIPH MpOBepKe sl pacuera Ky,

Yrob6 ompenenuth KOIQGUIHMEHT pacnpenesieHns, BOIA, OKTaHOJ-1 M HUCHbITyeMoe
COCIMHEHHE TNPHUBOAITCA B PAaBHOBECHE APYI C APYroM, IOCJIE YEro ONpelesieTcs KOHLEHTPALUs
UCTIBITYEMOTO COEIMHEHUsT B o0ewx Qaszax. OKCIEepUMEHTAJbHbIE TPYAHOCTH, CBS3aHHBIE C
00pa3oBaHMEM MHKPOKAIIEJIEK BO BpPEMsl BCTPAXHBAaHUS BO (HIaKOHE, MOXHO B HEKOTOPOH CTEemeHH
NPEOJ0JIETh C MOMOILBI0 METO/Ia MEUIEHHOT'O IIEPEMEIINBAaHNS, B KOTOPOM BOJIa, OKTAHOJI M UCIIBITYEMOE
COEIMHEHHE MPHUBOAATCS B PABHOBECHE B PEAKIMOHHOM ammapare, B KOTOPOM OHHM MEJICHHO
nepemMernusatorcs. [lepememnanue co3naer 6osee M MEHEe IOMHHAPHOE TEUEHHE MEKIY OKTaHOJIOM
Y BOZIOH, a TakxKe yJrydmiaeT oOMeH Mexay ¢azamu 6e3 00pa3oBaHHs MUKpPOKAIEeeK.

2.2.5 Memoo nabopamophou KO1OHKU

Eme omauMm rubkmm crocobom m3mepenust log K, sBIsseTcss MeToj J1abopaTopHOi
KooHKH. [Ipr 3TOM MeTo/e HCToNMb3yeTCst KOJIOHKA /ISl PACIpeIeIeHNs] HCIBITYeMOTO BEIIECTBAa MEXKIY
¢dazoif okraHoma u BoxHOW as3oii. B komoHky BBoOAMTCS TBepAO(hA3HBIH HOCHTENb, KOTOPBIH
MPOMUTHIBAET yYCTAHOBJIIEHHOW KOHIIEHTpAallMell MCIBITYEeMOTO BellecTBa B OKTaHoje-1. Hcmeityemoe
BEIIECTBO M3BJIEKAETCA W3 MPONUTAHHON OKTAaHOJOM KOJIOHKM C ITOMOIIBIO BOJBI, BBIXOISIIEH U3
KOJIOHKH BOJIHBIM PacTBOP MPEICTABIIICT COOON PABHOBECHYIO KOHIICHTPAIMIO MCIILITYEMOIO BEIIECTBA,
KOTOpO€ OBLIO pacmpeiercHO MExAy (a3oii OKTaHOJIAa W BOAHOU (ha3oil. ['NaBHBIM NIpEeUMyIECTBOM
MeToja J1abopaTOPHON KOJIOHKH TI0 CPAaBHEHHIO C TPeOOBaHWEM BCTPSXMBAHUA BO (pIIaKOHE SBISETCS TO,
YTO OH IO3BOJISIET MOJTHOCTHIO M30€XKaTh 00pa30BaHUs MUKPOIMYIbCH. [loaTOMY 3TOT METOT OCOOEHHO
nosie3eH npu m3mepenun K., Bemects, 1t koTopbix log K, npesbrmaer 4,5 (Doucette and Andren,
1987 and 1988; Shiu et al., 1988), a Takxke BemecTs, y kKoTopbix log K, cocraBmser Hike 4,5. Onaum u3
HEJOCTaTKOB METOa JTabOopaTOPHON KOJOHKH SIBISETCS TO, YTO OH TPeOYEeTCs CIOXKHOTO 000PYI0BAHUS.
[MonpoGHOe onucanue mMerona JlaboparopHoi koyioHku conepxkutcs B ("Toxic Substances Control Act
Test Guidelines") (3akoH 0 KOHTpOJIE 32 TOKCHYHBIMU BemecTBamMu: PykoBomsimue npuanumsl) (USEPA
1985).

2.3 HUcnonvzosanue K3CA ons onpedenenus log K,,,
(cm. makace "Hcnonvzosanue K3CA" ¢ enase A9.6)

2.3.1 Hns pacuera K, pazpaboTaHbl W TPOJODKAIOT pa3padaThIBATbCI MHOTOYMCIICHHBIE
K3CA. Illupoko wucnomp3yemble METOAbl OCHOBaHBI Ha (parMeHTaX KOHCTaHTax. B ocHoBe
(parMeHTapHBIX NOJXO0/0B JIEXKHUT OOBIKHOBEHHOE CYMMHPOBAaHHUE JIUIIO(PUIBHOCTU OTAEIBHBIX OCKOJIKOB
JTAHHOW MOJIEKyJbl. BBUIY OTCYTCTBHSI NaHHBIX, YCTAHOBJICHHBIX 3KCIIEPHUMEHTANbHBIM IIyTEM, B 4acTu
Il Texnudeckoro pykoBoacTBa EBpomeiickoil komuccuu, Kacaromierocs oueHkH puckos (European
Commission, 1996), pekoMeHAYIOTCSI TPH KOMITBIOTEPHBIC IIPOTPAMMBI, KOTOPBIE UMEIOTCS B TIPOJIAXKE.

2.3.2 IIporpamma CLOGP (Daylight Chemical Information Systems, 1995) Obua
MEepBOHAYANIbHO pa3pa0oTaHa JJs HCIONB30BaHUS B OOJIACTH CO3JAHHMS HOBBIX JIEKAPCTBEHHBIX
mpemnaparoB. DTa MOJAETb OCHOBaHA Ha MeTonmuke BbramcieHudt Xanma u Jleo (Hansh nad Leo, 1979).
Ora nporpamma paccuuthiBaet log K, u1st opranudeckux coequnenuid, cogepxamux C, H, N, O, Hal, P
n/umm S. HeBo3moxHO paccuntats log Ky, U1 comneil u BemecTs, ColepKaiux OMpe/IeIeHHbIe TPUMeCH
(32 HWCKIIOUYEHHEM HHUTPOCOEIMHEHWH M OKCHIOB a3ora). Pe3ynbraTel pacueta log K, A7
WOHU3UPYIOIINX COCTUHEHUH, TakuX Kak (EHONbl, aMUHBl W KapOOHOBBIE KHCIOTBHI, OTPAXKAIOT
HEUTpANbHYIO WM HEHOHHM3WPOBAHHYIO (QOpPMYy M 3aBUCAT OT BOJOPOAHOTO Tmokasartens pH. B
OOJILIIMHCTBE CTy4aeB dTa MporpaMma IMo3BOJISIET ClIeNIaTh YeTKUE pacueTsl B nuamazone log K, Mexmy
0 u 5 (European Commission, 1996, part III). Onnako ananu3 6ecripuCTpacTHOCTH, BBITOJIHEHHBIH B 1993
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roxy Huemenoii, koTopslii cpaBHII 3HaueHus log Ky, ONpeeieHHbIe OMBITHBIM IyTeM, C PACUCTHBIMHU
3HAYEHHSAMH, TI0Ka3all, YTO MPOrpaMmMa TMO3BOJSIET TOYHO MPOTHO3UPOBaTh log Ky, ams 6om>mor0 qucna
OpraHMYECKHX BEIIECTB, y KOTOPhIX log Ko, Moxer cocTapnsts Huke 0 10 Bbimre 9 (n = 501, r* = 0,967).
B aHanornuHoM aHanu3e OCCIPUCTPACTHOCTH, MPOBEIECHHOM B oTHOIIEeHUH Oosee 7 000, pe3yIbTaThl
nosydensl ¢ momomnisio nporpamvbl CLOGP (Bepcust PC 3.32, Bepcust EPA 1.2) cocrasumi r'= 0,89,
cTaHmaptHoe oTkioHeHue = 0,58, n = 7221. DT NOATBEpKIEHUS MPaBWIBHOCTH pPE3YyIbTaTOB
MOKa3bIBalOT, uTo mporpamma CLOGP mosxeT ucnonb30BaThCs ISl BBIYUCIECHUS TOCTOBEPHBIX 3HAUCHUIM
log Koy, KOIJIa HE HMEETCS ODKCIEPUMEHTAIBHBIX JaHHBIX. B cilyuyae XeNmaTHBIX COCAMHCHUN U
oumomornueckn akTUBHBIX BemiecTB (ITAB) mporpamma CLOGP, kak cumraercs, oOecreYMBacT JIHIIIbH
orpaHuyeHHy0 nocroBepHocTh nHaHHbIX (OECD, 1993). Onnako uyTo kacaercs aHMOHHBIX [IAB, Obut
MIPETIOKEH METOI KOPPEKTUPOBOK IS OIIEHKH ckoppekTupoBaHHbIX 3HadeHN CLOGP (Roberts, 1989).

2.3.3 B mporpamme LOGKOW win Kowwin (Syracuse Research Corporation) ucmnosib3yrorcs
CTPYKTypHBIE (parMeHTBl W TIONpaBouyHble KOA(QGuImeHTs. C MOMOIIBI0 3TOH MPOTPaMMBbI
paccuuThiBaetcs log Koy, /U1 oprannyeckux coequHenuii, coaeprxaiux aromsl C, H, N, O, ranorensi, Si,
P, Se, Li, Na, K n/umn Hg. Ona mo3BoiseT TakKe BRIYUCIUTE log K, IS coeaMHEHMM, COMepKanux
ONpe/IeTICHHBIE TMPUMECH (Takue, Kak OKCUABl a30Ta W HuTpocoenuHeHus). Pacuer log K, ams
MOHM3HUPYIOIINXCS BEIIECTB, TAKUX KakK (PEHOIIbI, aMUHBI M KapOOHOBBIE KUCIIOTHI, OTpa)kaeT HEHTPATbHO
WM HEMOHU3UPOBAaHHYIO ()OpMY, M TIOITOMY €0 3Ha4eHHSs OYAyT 3aBHCETh OT BOJOPOJHOTO MOKa3aTels
pH. IIporpamma LOGKOW wmoeT AaBaTh MNPOTHO3BI 10 HEKOTOPBIM cypdakTaHTam (HampumMep,
stokcuiaraM criuptoB (Tolls, 1998), kpacsamium BemecTBaM U AUCYIIMHPOBAHHEIM BetecTBaM) (Pedersen
et al. 1995). B OoNbIIMHCTBE CIIy4aeB 3Ta MPOrpaMMa MO3BOJISET MONYYHTh YETKUE PacueThl B JUAMa30He
3HaueHnit log Ky, oT 0 10 9 (TemaNord 1995:581). Kak n nmporpamma CLOGP mporpamma LOGKOW
Obula moATBepXkAeHA (Tabnmuuma 2), WU OHAa PEKOMEHAYeTCs UId Lenel KiaccCupHUKauud B CHIY
HaJI)KHOCTH, HAJIMYWS B TIPO/IaXke W y100CTBa B MICTIOIH30BaHUH.

2.3.4 [Iporpamma AUTOLOGP (Devillers et al., 1995) Owima co3gana Ha OCHOBE Habopa
HEOJTHOPOJHBIX JaHHBIX 1O 800 OpraHMYecKMM BeUISCTBaM, KOTOPbIC ObUIM COOpaHbl U3 IMEYAaTHBIX
MaTepuaioB. JTa mporpamMmma Io3BOJISIeT paccunuTarh 3HadeHus log Ky, IS OpraHn4ecKnx XMMHKATOB,
conepxkammx C, H, N, Hal, P u S. Ona He MOeT MpoM3BOJUTH 3TH pacueThl s coneil. Pacuer log K,y
TaKkKe HEBO3MOXEH I HEKOTOPBIX COCIMHEHWH, COJEp)KallhX OIpe/AeJeHHble TpUMecH, 3a
HCKITIOYCHUEM HHUTPOCOCIUHEHMH. MOryT ObITh BBIUMCICHBI 3HaYeHHS log Ky, A1 MOHU3UPYIOUIUXCS
XUMHUYECKUX BEIECTB, TAKMX KaK ()EHOJbI, aMHUHBI U KapOOHOBBIE KHCIIOTHI, XOTS CIEAYyeT OTMETHTH
3aBUCUMOCTh 3THX 3HadeHWH oT pH. B HacTosmee BpeMs pa3palaThIBAIOTCS YCOBEPIIEHCTBOBAHUS C
nenplo paciupenuss obmactu npumeHeHus nporpammbl AUTOLOGP. CormacHo wuMeErOmMMCcs B
Hacrosimiee Bpemsi naHHbM, nporpaMmMa AUTOLOGP mo3BosisieT MONy4uTh TOCTOBEPHBIC 3HAYCHMUS,
0COOCHHO B OTHOIIEHHWH 4Ype3BbruaiiHo smmnodmisHbX BemecTB (log Koy, > 5) (European Commission,
1996).

235 Mogens SPARC eme HaxomuTcs B CTaguH pa3pabOTKH B J1a0OpaTOPHH W3yUCHHS
OKpYy Karolllel cpeapl YINpaBieHHA MO oxpaHe okpyxkatomed cpenasl CILIA, pacrnonokeHHOW B ropoje
Acdwunbl, mrar JDKopmkua, u eme He poctymHa oOmectBeHHOCTH. SPARC sBmsercs ckopee
MEXaHUCTUUECKOW  MOJENbI0,  OCHOBAaHHOM  Ha  TEPMOAMHAMHMYECKMX  IPUHOMIAX,  YeM
JETePMUHUCTUYECKOH MOJENbI0, OCHOBAaHHOW Ha 3HAHMAX, MOJNYYCHHBIX Onarojgaps pes3yibTaTaM
Ha0moxennid. [Toatomy SPARC otnugaercst oT Momeneit, B KoTopsix ucnoib3yiores K3CA (rampumep,
KOWWIN, LOGP), Tem 49To Ui KOMIUIEKTa KOHTPOJBHBIX XHMHUYECKOH MPOMYKIUH HE Tpedyercs
HUKaKUX U3MEPEHHBIX AaHHbIX 10 log K. MHoraa, mo npocwde, DI1A (EPA) 3Ty Mozens UCHOIB3YIOT B
CBsI3M ¢ TeM win uHBIM mepeuHeM HomepoB KAC. Mopens SPARC paer Gonee coBeplueHHbIE
pesynbtaTsl o cpaBHeHuto ¢ KOWWIN nu CLOGP Tonbko ans coemuHEeHUi, y KOTOPBIX 3HaueHus log
Kow mpeBeimatot 5. O0br9H0 TOMEK0 SPARC MOXKET HCIIOIB30BATHCS 11T HEOPTaHUISCKUX COSTUHEHUH.

B Tabmuiie 1 3Tor0 MOmMOTHEHHS IPUBOAUTCS 0030p MeToIOB pacdera log K, Ha OcHOBe
(dparmenTanmu Molnekys. CyIIeCTBYIOT W JApyrue Meronsl BbrumcieHus log Ky, HO OHU JIOJIKHBEI
HCIOJIB30BAThHCA JIMIIb C YUYETOM KOHKPETHOIO Cjiydad MU TOJBKO Ha OCHOBAaHHMU COOTBETCTBYIOUIMUX
HAYYHBIX JIOBOJIOB.
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Tadoauna 1: O630p metonoB K3CA nas pacuera log K,,, Ha ocHOBe ()parMeHTAIIHH MOJIEKYJT
(Howard and Meylan (1997))

Meton MeTtonoJiorus CraTtucTuyeckue JaHHbIE
CLOGP ®parmeHThI + Bcero: n=8942, = 0,917, cranmaptHOe
Hancsh and Leo (1979), |mompaBo4HBIE oTkioHeHue (co) = 0,482
CLOGP Daylight (1995) |koaddurueHTh Bamumarums: n =501, *=0,967
Bamupamusa: n= 7221, = 0,89, co=0,58
LOGKOW (KOWWIN) |140 ¢parmenToB Kamu6poBka: n = 2430, r*= 0,981,
Meylan and Howard 260 monpaBoOYHBIX c0=0,219, me =0,161
(1995), SRC K03 QUITMESHTOB Bamunauus: n = 8855, *= 0,95, co = 0,427,
me=0,327
AUTOLOGP 66 aToMHBIX ¥ TpynnoBeix |KamuOposka: n = 800, = 0,96, co=0,387
Devillers et al. (1995) BKJIa0B coriacHo Rekker
and Manhold (1992)
SPARC Ha ocnose J71st TpeHUPOBOYHOIO0 KOMILIEKTa XUMUYECKUX
B cragnn pazpabotku (hyHIaMEeHTaTFHOTO MPOAYKTOB HE TPeOyeTCss HUKAKUX N3MEPEHHBIX

OIIA, Adunsl, xopmxua

ANTOpPUTMA JUIsl
MOJEIIMPOBAHUS CTPOEHUS
XUMHUYECKUX COETNHEHUN

nmaHHbIX 110 log Koy,

Rekker and De Kort ®parMeHTsI + Kanu6Oporka: n = 1054, =0,99
MONPABOYHbIE Bampgamusa: n = 20, = 0,917, co=0,53,
K03 pHUIIeHTHI me = 0,40

Niemi et al. (1992) MCI Kamub6poska: n = 2039, ?=0,77

Bammpgamusa: n = 2439, = 0,49

Klopman et al. (1994)

98 ¢parmeHTOB +

Kamu6poska: n = 1663, "= 0,928,

MONPABOYHBIE co=0,3817
ko2 pUIHEHTHI
Suzuki and Kudo (1990) |424 ¢parmenta Bcero: n= 1686, me =0,35

Bampamusa: n =221, me = 0,49

Ghose et al. (1988)
ATOMLOGP

110 ¢pparmenToB

Kamu6poska: n = 830, r*= 0,93, co = 0,47
Bamupamusa: n= 125, = 0,87, co=0,52

Bodor and Huang (1992)

MonexynspHast opOuTab

Kamu6poska: n =302, r*=0,96, co = 0,31,
me = 0,24
Bampgamusa: n= 128, co=0,38

Broto et al. (1984)
ProLogp

110 ¢pparmenToB

Kamu6poska: n = 1868, me = okouio 0,4

- 648 -




Agtopckoe npaBo © Opranuzarnuu O0benaeHHbIX Hanuii, 2011 rog

Ipuioxenue 9

JAOHOJIHEHHME 1V

Biaunsinne BHEIIHUX M BHYTPEHHUX (PAKTOPOB HA CIIOCOOHOCTH K OMOKOHIEHTPALIUH
OPraHHYeCKHX BellecTB

1. DakTopbl, BJAMAIONINE HA MOTJIOIEHNE

CKOpOCTb MOTJIOIICHHSI JTUMTO(UIBHBIX COSMHEHHI 3aBUCHUT TJIABHBIM 00pa3oM OT pa3Mepa
opranmsma (Sijm and Linde, 1995). Baxxnoe 3Ha4eHHEe TSI CKOPOCTH TOTIIONMICHUS UMEIOT Tak)Ke BHEITHHE
(hbakTOphI, TaKUe, KaK pa3Mep MOJICKYJIbl, (PaKTOPHI, BIUAIONINEC HA OMOHAKOIUICHHUS, U PA3JInYHbIe (DaKTOPHI
OKpYKaroIei cpespl.

1.1 Pazmep opzanuzma

Tak Kak COOTHONIEHHWE MEXIy IUIOMAAb0 Xadp W BecoM y Ooiee KPYMHBIX pbIO
OTHOCHUTEJILHO HHXKE, TO MPEIoaraeTcs, YT0 Y KPYIHBIX PO KOHCTAHTa CKOPOCTH morioleHus (k) Oynet
HUXKE TI0 CpaBHEHUWIO ¢ Menkumu peidamu (Sijm and Linde, 1995; Opperhuizen and Sijm, 1990). Kpome
TOT0, TIOTJIOIICHNE BEIIECTB Y PHIOBI PEryJMpyeTcss TOKOM BOJBI depe3 ka0pbl, nuddy3ueil uepe3 BoIHBIC
1 py3rMOHHEIE CITOH kabepHOTO IMUTEIHS, IPOHUKHOBEHUEM Yepe3 KaOepHBIN SITUTEIHH, CKOPOCTHIO TOKA
KPOBH uepe3 ’Ka0pbl U cBsA3bIBatoleii criocoOHOCThIO KomnoHeHToB KpoBu (ECETOC, 1995).

1.2 Pazmep monekynnt

Nonmsupyromue BeliecTBa He MPOHUKAIOT JIETKO 4epe3 MeMmOpaHbl, pH B BomHOI cpene
MOXET TMO3TOMY BJHATh Ha TOTJIONICHWE BeIlecTBAa. TakuM 00pa3oM, CIEAyeT OXHIATh YMCHBIIICHUS
TpaHCMEMOpaHHOTO TepeHoca BemecTB [lmomansio momepeunoro ceuenus (Opperhuizen et al, 1985;
Anliker et al., 1988) wiu [{nunoit nenu (> 4,3 mm) (Opperhuizen, 1986). YMeHbllieHue TpaHCMEMOPAHHOTO
mepeHoca u3-3a pasMepa MOJEKYJ MpPUBEAET TMOITOMY K TIOJHOMY MPEKPAIEHHIO TOTJIONICHUS.
BoszeticTBue, oka3piBaeMOe MOJEKYJSIPHBIM BECOM Ha OHOKOHIIEHTPALMIO, OOYCIOBJICHO BIUSHHEM
BEIIECTBA HA KOA(PPHUIIMEHT PACIPEIEICHNUs, U3-32 KOTOPOI'0 CHUYKAIOTCS KOHCTAHThI CKOPOCTH TOTJIOIIECHUS
(Gobas et al., 1986).

1.3 Ilpucymcmeue eeugecme

[Ipeskne yeM HaKarIMBaThCS B OpraHM3MeE, JaHHOE BEIIECTBO JOJDKHO NPHCYTCTBOBAThH B
BOJIE M OBITH TOTOBBIM K IOCTYIIIEHHIO Yepes3 ska0pbl pp10. DakTophl, BAUAIOIINE HA HAJTMIHE BEIIECTBA KaK
B TIPUPOJHBIX YCIIOBUSX, TaK U B YCJIOBUSX NMPOBEICHHS UCIBITAHHS, PEATLHO U3MEHAT OMOKOHIICHTPAINIO
no cpaBHeHHIO ¢ pacyeTHbIM 3HaueHHeM KBK. Ilockombky pbIOBI KOPMSATCS BO BpeMs HCCIIEIOBaHUIM
OMOKOHIICHTPAINN, KOHIIEHTPAIIMH PACTBOPEHHBIX OPTaHWYECKUX BELIECTB U TBEPBIX MPUMECEH TOJDKHBI, B
MPUHIMIE, OBITh OTHOCHUTEIFHO BBICOKHMH, U OTUM OOBSICHSAETCS yMEHBIIEHHE J0JIM XUMHYECKOTO
MPOAYKTa, KOTopasi (PaKTUUECKH MMEETCS B HaJIM4He Uil HEHNOCPEACTBEHHOTO MOTJIOMIEHUS Yepe3 >KaOphl.
Max'Kaptn n Xumunec (Mc'Carthy and Jimenez (1985) moxazanm, dro ancopOiust Iuisl JUIMOQUIBHBIX
BEILIECTB, PACTBOPECHHBIMUA T'YMHUHOBBIMHU BEIIECTBAMH, YMEHbBIIACT HAIMYHE BEIIECTBA, TeM OoJiee €CITU OHO
spasiercss ymnogwibHeIM (Schrap and Opperhuizen, 1990). Kpome Toro, Bo Bpemsi u3mepenus KBK
(n npyrux (pU3NKO-XUMHUYECKUX CBOWCTB) MOXET MPOM30MTH a10COpOLsi paCTBOPEHHBIMH OPTaHUYECKUMH
BEIIECTBAMU WM TBEPABIMH NPHUMECAMH, WIH B IIEJIOM 4Yepe3 IOBEPXHOCTH, M 3TO MOXKET YCIIOKHHTb
ompeneneane KBK u Apyrux coOOTBETCTBYIOHMIMX JeCKpUNTOPOB. [1OCKOJIBKY OMOKOHIIEHTpalus B phIOe
HaXOIUTCA B MPSAMOH CBS3M C MMEIOLICWCS J0JIell XMMHYECKOrO NMPOAYKTa B BOJE, TO HEOOXOIUMO IS
CHJIBHO JHUIO(MIBHBIX BEINECTB MOIJIEP)KUBATH MMEIOIIYIOCS KOHIEHTPAIMIO HCIIBITYEMOTO BELIECTBA B
OTHOCHUTEJIHLHO Y3KHX IpeJiesiaX BO BPEeMsl IIEPHO/Ia TOTIIOMICHUS.
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BemectBa, jerko mozasepraromuecs OHOpa3OKEHHIO, MOTYyT IPUCYTCTBOBaTb B
UCTBITATEIFHONW BOJIE JIMIIL B TEUCHHE KOPOTKOTO BPEMEHH, U MOITOMY OMOKOHIEHTpALMS 3THUX BEIIECTB
MOXeT ObITh He3HauuTenbHOH. Tak ke, JIeTydecTh M TMAPOJU3 YMEHBIIAT KOHLEHTPALMIO BELIeCTBa, a
TaKkKe BpeMsi, B TeUeHHE KOTOPOTO OHO OyAeT MMEThCS B HAJIMUHUE Il ONOKOHIICHTPALHH.

1.4 Dakmopbul oKpydHcarouieii cpeost

DKOJIOTUYECKUE TMapaMeTphl, BIUSIOIIME HA (HU3MOJIOTUIO OPraHu3Ma, TakXKe MOTYT
OKa3bIBaTh BO3/JICHCTBUE HA MOMJIOIIECHHE BEIIECTB, HATPUMED, €CITU COJICPIKaHKe KHCIOPOaa B BOJIC MaIacT,
peiba moipKHA OymeT MPOTOHATH OOJBINEE KOJWYECTBO BOABI depe3 >KaOphl, 4TOOBI yIOBICTBOPHUTH CBOHU
neixarenbHble moTpedHocTr (McKim and Goeden, 1982). OnHako 3TO SIBJICHHE MOXKET 3aBUCETh OT BHJA
pBIOBI, Kak Ha 3T0 ykasbiBatoT OmmepxuseH u Ilpan (Opperhuizen and Schrap, 1987). Beuto, kpome Toro,
JIOKa3aHO, YTO TEMIIEPATypa MOXKET BIHATh HA KOHCTAHTY CKOPOCTH TOTJIONICHHUS B CIydYae JIMNOMUIBHBIX
BemecTB (Sijm et al, 1993), Torma kak Opyrue aBTOPHI HE OTMETHJIM HHKAKOro CTOHKoro 3ddekra B
pe3yabrate uaMeHenus remnepatypsl (Black et al. 1991).

2. DaKTOpbI, BIUAIOLINE HA CKOPOCTH BbIBEIeHUS

CKOpOCTh BBIBEJICHUS 33aBHCUT TJIABHBIM OOpa3oM OT pa3Mepa OpraHu3Ma, COJACpIKaHUs
KUPOB B HEM, TIporiecca OnoTpaHchopMaIliy B OpraHU3Me U JIATTO(PIIEHOCTH UCTIBITYEMOTO COeTMHEHMSL.

2.1 Pazmep opzanuzma

Kak #m cKopocTh MOTJOIIEHHsA, CKOPOCTHb BBIBEICHWS 3aBUCHUT OT pa3Mepa OpraHm3Ma.
[TockoJibKYy COOTHOIICHHE MEKAY ILIOIAIbI0 JKa0p M BECOM Yy MEJKUX OPraHu3MOB (Hampumep, JTHUMHKU
PBIO) BBIIIE 10 CPAaBHEHHUIO C KPYITHBIMHA OpTaHU3MaMH, TO OBLIO IOKa3aHO, YTO CTAIIMOHAPHOE COCTOSHHE H,
CJIeI0OBaTeILHO, '"PaBHOBECHE, COOTBETCTBYIOIEE TOKCHYHON 103e" IMOCTHTAloTCs OBICTpee Ha BeChMa
PaHHUX CTAJMSIX )KU3HH PBIO M0 CPaBHEHHIO C MOJIOJION U yke B3pocioii cragusmu (Petersen and Kristensen,
1998). Ilockombky BpeMs, HEOOXOAMMOE IUIsl TOCTUKCHHS CTAI[MOHAPHOTO COCTOSIHUS 3aBHCUT OT Kp, TO
pasMep pbIO, HCIONB3YEeMBIX B HCCIENOBAHUAX OMOKOHIEHTPAIMH, CYIIECTBEHHO BIMSET Ha BpeMs,
HEO0XO0MMOE JIJISl TOCTUKESHHSI STOTO COCTOSHHMS.

2.2 Cooeporcanue rcupos

B cuny B3auMocBs3ell, peryiupyroLnX pachpeaesieHne, OpraHUu3Mbl C IOBBIIIEHHBIM
COJCP)KaHHUEM >KMPOB HMEIOT TEHICHLMUIO HaKalsIMBaTh B CTAlMOHAPHBIX YCIOBUAX Oojiee BBICOKHE
KOHIIEHTPAIMK JUIIO(UIBHBIX BEIIECTB 10 CPABHEHHUIO C OpraHM3MaM{, HE MMEIOIUMH OOJBIIMX 3aIacoB
KHUPOB. [103TOMY 4acTO BpEIHBIX BEIECTB COJCPIKUTCS Oouiblie B "KUpHOH" phiOe, HAPUMEp B yrpe, IO
cpaBHeHHUIO ¢ "tomel" prIOOH, HanmpuMmep Tpeckoi. Kpome Toro, skupoBbie "pe3epBhl" MOTYT UIpaTh POjb
XpaHWJIMIIA BBICOKONUNO(MUIBHBIX BellecTB. ['ojomanue M Apyrue (QU3MOIOTHYECKHEe M3MEHEHHS MOTYT
W3MEHUTH JIMIUIHBIA OanaHC U BHICBOOOAUTH TaKHE BEIECTBA, IPUBOJ, TAKUM 00pa3oM, K 3aMEIJICHHOMY
BO3JICHCTBHIO.

2.3 Memaboauszm

2.3.1 Kak mpaBuno, merabonu3m winn OuoTpanchopMmanus BeAyT K HPEBPAIEHUIO0 HCXOIHOTO
BEIIeCTBA B pAcCTBOPHUMBIE B BOjAe MeTabonuThl. B pesynprare Oosiee JeTKO pacTBOPHMBIE B BOJXE
METa0O0IUTBl MOTYT OBICTpEEC BBIBOAWUTBHCS W3 OpPraHM3Ma, 4YeM HCXOJHOe coequHeHue. [Ipu n3MeHeHuu
XUMHMUYECKOTO CTPOEHHSI COEIMHEHHUS W3MEHSIOTCS TakKe M MHorue ero cBoiictBa. CienoBaTenbHO,
MeTaboIUTHl OYAyT BecTH ceOs MO-IpyroMy B OpTaHW3ME B TOM, YTO KacaeTcs paclpe/ielieHus B TKaHIX
BEIIeCTB OMOAKKyMYJISAIINN, YCTOWIMBOCTH, a TaKXKe IyTH W CKOPOCTH WX BBIBeAEHHUs. buorpancdopmanms
TOXKE MOXKET H3MEHATh TOKCHMYHOCTh COEOUHEHHA. OJTO H3MEHEHHE TOKCHYHOCTH MOXKET OKa3aTh Ha
OpraHM3M Kak OJlarOTBOpHOE, TaK W TmaryOHoe BiusHUE. buoTpaHchopMmalyss MOXET IOMemaTh
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KOHIEHTpAIlMK B OpPTraHMW3Me, CTaTb HACTONBKO BBICOKOH, YTOOBI BBI3BATh TOKCHYHYIO PpEaKIUIO
(merokcukarus). OMHAKO MOXET ObITh 00pa30BaH METAOOJIUT, KOTOPHIA TOKCHYHEE MCXOHOTO BEIIECTBa
(OmoakTuBauus), HaMpUMep B ciydae OeH30(a)nupeHa.

2.3.2 3eMHbIC OPraHU3Mbl UMCIOT Pa3BUTYIO CUCTEMY OMOTpaH(OpMaIuH, KOTOpas 0OBIYHO OoJiee
3¢ PeKTUBHAS 10 CPABHEHHIO C COOTBETCTBYIOLICH CHCTEMOH OpPraHM3MOB, OOMTAIOUIMX B BOJHOW cpeje.
[TpuumHa 3TOrO pa3iIu4us MOXKET COCTOSTH B TOM, 4TO OMOTpaHCc(opMaIyss KCEHOOMOTHKOB MOKET UMETh
BTOPOCTETIEHHOE 3HAYeHHE IS )KaOEPHBIX OPraHU3MOB, TaK KaK OHH MOTYT CPAaBHHUTEIHHO JIETKO BBHIBOANTD
coenunenus B Boay (Van Den Berg ef al. 1995). B BogHbIX opranu3Max CocoOHOCTh OMOTpaHC(hOpMaIuH
KCEHOOMOTHKOB BO3pacTaeT OOBIYHO B CIIEAYIOMIEM TIOPSIIKE: MOJLTIOCKH < pakooOpasHble < peiobl (Wofford
etal., 1981).

3. JlunopuabHOCTH BellecTBA

HeratuBHas nuHelHas KOppEAIUs MEeXIy k, (koHcTanta ounmieHus) u K, (mmm KBK) y
pBIO ObLTa BBISIBIEHA HECKOJIBKUMH aBTOpaMu (Hampumep, Spacie and Hamelink, 1982; Gobas et al., 1989;
Petersen and Kristensen, 1998), Torma kak k; (KOHCTaHTa CKOPOCTH TIOTJIOIIEHUS) HE 3aBHCHT B TOW WA
nHOM Mepe or junodmibHOcTH BemecTBa (Connell, 1990). Pesymprupyrommiit KbK Oyner mosromy, kak
NPaBUIIO, BO3PACTATH C MOBHIIIEHHEM JIMIO(UIEHOCTH BelecTs, T.e. log KbK u log K, OynyT HaxoauThcs B
OIIpeeNICHHOM COOTHOILICHHH B CIy4ae BEIIECTB, KOTOPBIE HE IOABEPTAIOTCS SKCTCHCUBHOMY METa00IN3MY.
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Ipuioxenue 9

JOHOJIHEHUE V

PykoBoasiime NpuHUUNBI UCTIBITAHUH

1. BoNbIIMHCTBO YNOMSIHYTBIX PYKOBOASIIUMX NPHHIMIOB BKJIOYeHbI B CIPABOYHHMKH,
COCTaBJICHHbIE OPraHu3anuei, KOTopast uX nNy0JuKyeT.

Hmxe MPUBEACHBI OCHOBHBIC CCHUIKM HAa 3TU UCTOYHUKU!

a)  EC guidelines: Commission Regulation (EC) No 440/2008 of 30 May 2008 laying
down test methods pursuant to Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and
Restriction of Chemicals (REACH);

b)  ISO guidelines: Available from the national standardisation organisations or ISO
(Homepage: http://www.iso.org/iso/home.htm);

c) OECD guidelines for the testing of chemicals. OECD, Paris, 1993 with regular
updates (http://www.oecd.org/env/testguidelines);

d)  OPPTS guidelines: US-EPA homepage
(http://www.epa.gov/opptsfrs/home/guidelin.htm);

e) ASTM: ASTM's homepage (http://www.astm.org). Further search via “standards”.

2. PyKoBo/siMe NPHHIMNBI HCIBITAHKI BOIHOI TOKCHUHOCTH'

OECD Test Guideline 201 (1984) Alga, Growth Inhibition Test

OECD Test Guideline 202 (1984) Daphnia sp. Acute Immobilisation Test and Reproduction Test
OECD Test Guideline 203 (1992) Fish, Acute Toxicity Test

OECD Teat Guideline 204 (1984) Fish, Prolonged Toxicity Test: 14-Day Study

OECD Test Guideline 210 (1992) Fish, Early-Life Stage Toxicity Test

OECD Test Guideline 211(1998) Daphnia magna Reproduction Test

OECD Test Guideline 212 (1998) Fish, Short-term Toxicity Test on Embryo and Sac-Fry Stages
OECD Test Guideline 215 (2000) Fish, Juvenile Growth Test

OECD Test Guideline 221 (in preparation) Lemna sp. Growth inhibition test

EC C.1: Acute Toxicity for Fish (1992)

EC C.2: Acute Toxicity for Daphnia (1992)

EC C.3: Algal Inhibition Test (1992)

EC C.14. Fish Juvenile Growth Test (2001)

EC C.15: Fish. Short-term Toxicity Test on Embryo and Sac-Fry Stages (2001)

EC C.20: Daphnia Magna Reproduction Test (2001)

OPPTS Testing Guidelines for Environmental Effects (850 Series Public Drafts):
850.1000 Special consideration for conducting aquatic laboratory studies

850.1000 Special consideration for conducting aquatic laboratory studies
850.1010 Aquatic invertebrate acute toxicity, test, freshwater daphnids (Adobe PDF)

1 .
VYxazannwiii nepeuensv 611 cocmasnen 6 cenmsope 2000 2o00a, u e2o Heo6x00uMo 6ydem pe2yiapHo 0OHO8IMb

1O Mepe NPUHAMUSL HOBbIX PYKOBOOSUUX NPUHYUNOS ULU PA3PADOMKU NPOEKMOE PYKOBOOSUUX NPUHYUNOS.
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850.1010 Aquatic invertebrate acute toxicity, test, freshwater daphnids (Text to HTML)
850.1020 Gammarid acute toxicity test (Adobe PDF)

850.1020 Gammarid acute toxicity test (Text to HTML)

850.1035 Mysid acute toxicity test (Adobe PDF)

850.1035 Mysid acute toxicity test (Text to HTML)

850.1045 Penaeid acute toxicity test (Adobe PDF)

850.1045 Penaeid acute toxiciry test (Text to HTML)

850.1075 Fish acute toxicity test, freshwater and marine (Adobe PDF)

850.1075 Fish acute toxicity test, freshwater and marine (Text to HTML)
850.1300 Daphnid chronic toxicity test (Adobe PDF)

850.1300 Daphnid chronic toxicity test (Text to HTML)

850.1350 Mysid chronic toxicity test (Adobe PDF)

850.1350 Mysid chronic toxicity test (Text to HTML)

850.1400 Fish early-life stage toxicity test (Adobe PDF)

850.1400 Fish early-life stage toxicity test (Text to HTML)

850.1500 Fish life cycle toxicity (Adobe PDF)

850.1500 Fish life cycle toxicity (Text to HTML)

850.1730 Fish KBK (Adobe PDF)

850.1730 Fish KbK (Text to HTML)

850.4400 Aquatic plant toxicity test using Lemna spp. Tiers I and II (Adobe PDF)
850.4400 Aquatic plant toxicity test using Lemna spp. Tiers I and II (Text to HTML)
850.4450 Aquatic plants field study, Tier III (Adobe PDF)

850.4450 Aquatic plants field study, Tier III (Text to HTML)

850.5400 Algal toxicity, Tiers I and II (Adobe PDF)

850.5400 Algal toxicity, Tiers I and II (Text to HTML)

3. PyKoBo/IsiIMe NPHHIMIIBI HCIBITAHUI GHOTHYECKOT0 H AGHOTHYECKOT0 PA3JI0/KEHHsT”
ASTM E 1196-92
ASTM E 1279-89 (95) Standard test method for biodegradation by a shake-flask die-away method

ASTM E 1625-94 Standard test method for determining biodegradability of organic chemicals in semi-
continuous activated sludge (SCAS)

EC C.4. A to F: Determination of ready biodegradability. Directive 67/548/EEC, Annex V. (1992)
EC C.5. Degradation: biochemical oxygen demand. Directive 67/548/EEC, Annex V. (1992)

EC C.7. Degradation: abiotic degradation: hydrolysis as a function of pH. Directive 67/548/EEC, Annex V.
(1992)

EC C.9. Biodegradation: Zahn-Wellens test. Directive 67/548/EEC, Annex V. (1988)
EC C.10. Biodegradation: Activated sludge simulation tests. Directive 67/548/EEC, Annex V. (1998)

EC C.11. Biodegradation: Activated sludge respiration inhibition test. Directive 67/548/EEC, Annex V.
(1988)

EC C. 12. Biodegradation: Modified SCAS test. Directive 67/548/EEC, Annex V. (1998)

2 Huoicecnedyiowuii cnucox 6vin cocmasnen ¢ cenmsiope 2000 2o0a, u eco Heobxodumo Oyoem pezynspHo

0OHOGIAMb NO Mepe NPUHAMUSL HOBLIX PYKOBOOSUUX NPUHYUNOE UL PA3PAOOMKU NPOEKMO8 PYKOBOOAUUX NPUHYUNOS.
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ISO 9408 (1991). Water quality - Evaluation in an aqueous medium of the "ultimate" biodegradability of
organic compounds - Method by determining the oxygen demand in a closed respirometer

ISO 9439 (1990). Water quality - Evaluation in an aqueous medium of the "ultimate" biodegradability of
organic compounds - Method by analysis of released carbon dioxide

ISO 9509 (1996). Water quality - Method for assessing the inhibition of nitrification of activated sludge
micro-organisms by chemicals and wastewaters

ISO 9887 (1992). Water quality - Evaluation of the aerobic biodegradability of organic compounds in an
aqueous medium - Semicontinuous activated sludge method (SCAS)

ISO 9888 (1991). Water quality - Evaluation of the aerobic biodegradability of organic compounds in an
aqueous medium - Static test (Zahn-Wellens method)

ISO 10707 (1994). Water quality - Evaluation in an aqueous medium of the "ultimate" biodegradability of
organic compounds - Method by analysis of biochemical oxygen demand (closed bottle test)

ISO 11348 (1997). Water quality - Determination of the inhibitory effect of water samples on the light
emission of Vibrio fischeri (Luminescent bacteria test)

ISO 1 1733 (1994). Water quality - Evaluation of the elimination and biodegradability of organic compounds
in an aqueous medium - Activated sludge simulation test

ISO 11734 (1995). Water quality - Evaluation of the "ultimate" anaerobic biodegradability of organic
compounds in digested sludge - Method by measurement of the biogas production

ISO/DIS 14592 (1999). Water quality - Evaluation of the acrobic biodegradability of organic compounds at
low concentrations in water. Part 1: Shake flask batch test with surface water or surface water/sediment
suspensions (22.11.1999)

OECD Test Guideline 111 (1981). Hydrolysis as a function of pH. OECD guidelines for testing of chemicals

OECD Test Guideline 209 (1984). Activated sludge, respiration inhibition test. OECD guidelines for testing
of chemicals

OECD Test Guideline 301 (1992). Ready biodegradability. OECD guidelines for testing of chemicals

OECD Test Guideline 302A (1981). Inherent biodegradability: Modified SCAS test. OECD guidelines for
testing of chemicals

OECD Test Guideline 302B (1992). Zahn-Wellens/EMPA test. OECD guidelines for testing of chemicals

OECD Test Guideline 302C (1981). Inherent biodegradability: Modified MITI test (II). OECD guidelines for
testing of chemicals

OECD Test Guideline 303A (1981). Simulation test - aerobic sewage treatment: Coupled units test. OECD
guidelines for testing of chemicals. Draft update available 1999

OECD Test Guideline 304A (1981). Inherent biodegradability in soil. OECD guidelines for testing of
chemicals

OECD Test Guideline 306 (1992). Biodegradability in seawater. OECD guidelines for testing of chemicals

- 655 -



Agtopckoe npaBo © Opranuzarnuu O0benaeHHbIX Hanuii, 2011 rog

OECD (1998b). Aerobic and anaerobic transformation in aquatic sediment systems. Draft proposal for a new
guideline, December 1999

OECD (1999). Aerobic and anaerobic transformation in soil. Final text of a draft proposal for a new
guideline, October 1999

OECD (2000). Simulation test - Aerobic Transformation in Surface Water. Draft proposal for a new
guideline, May 2000

OPPTS 835.2110 Hydrolysis as a function of pH

OPPTS 835.2130 Hydrolysis as a function of pH and temperature
OPPTS 835.2210 Direct photolysis rate in water by sunlight
OPPTS 835.3110 Ready biodegradability

OPPTS 835.3170 Shake flask die-away test

OPPTS 835.3180 Sediment/water microcosm biodegradability test
OPPTS 835.3200 Zahn-Wellens/EMPA test

OPPTS 835.3210 Modified SCAS test

OPPTS 835.3300 Soil biodegradation

OPPTS 835.3400 Anaerobic biodegradability of organic chemicals

OPPTS 835.5270 Indirect photolysis screening test. Sunlight photolysis in waters containing dissolved
humic substances

4. PykoBoasinue NpMHIMIIBI MCIILITAHUH 6H03KKyMyJ1ﬂllI/IH3

ASTM, 1993. ASTM Standards on Aquatic Toxicology and Hazard Evaluation. Sponsored by ASTM
Committee E-47 on Biological Effects and Environmental Fate. American Society for Testing and Materials.
1916 Race Street, Philadelphia, PA 19103. ASTM PCN: 03-547093-16., ISBN 0-8032-1778-7

ASTM E 1022-94. 1997. Standard Guide for Conducting Bioconcentration Tests with Fishes and Saltwater
Bivalve Molluscs. American Society for Testing and Materials

EC, 1992. EC A.8. Partition coefficient. Annex V (Directive 67/548/EEC). Methods for determination of
physico-chemical properties, toxicity and ecotoxicity

EC, 1998. EC.C.13 Bioconcentration: Flow-through Fish Test

EPA-OTS, 1982. Guidelines and support documents for environmental effects testing. Chemical fate test
guidelines and support documents. United States Environmental Protection Agency. Office of Pesticides and
Toxic Substances, Washington, D.C. 20960. EPA 560/6-82-002. (August 1982 and updates), cf. also Code of
Federal Regulations. Protection of the Environment Part 790 to End. Revised as of July 1, 1993. ONLINE
information regarding the latest updates of these test guidelines: US National Technical Information System

3 Huoicecneoyiowuti cnucox 6vin cocmasnen 6 cenmsiope 2000 2o0a, u e2o Heobxooumo byoem pezyspho

00HOGIAMb NO Mepe NPUHSAMUSL HOBLIX PYKOBOOSUUX NPUHYUNOE UL PA3PAOOMKU NPOEKMO8 PYKOBOOAUUX NPUHYUNOS.
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EPA-FIFRA, 1982. The Federal Insecticide, Fungicide and Rodenticide Act. Pesticide Assessment
Guidelines, subdivision N: chemistry: Environmental fate, and subdivision E, J & L: Hazard Evaluation.
Office of Pesticide Programs. US Environmental Protection Agency, Washington, D.C. (1982 and updates).
ONLINE information regarding the latest updates of these test guidelines: US National Technical
Information System

OECD Test Guideline 107, 1995. OECD Guidelines for testing of chemicals. Partition Coefficient
(n-octanol/water): Shake Flask Method

OECD Test Guideline 117, 1989. OECD Guideline for testing of chemicals. Partition Coefficient
(n-octanol/water), High Performance Liquid Chromatography (HPLC) Method

OECD Test Guideline 305, 1996. Bioconcentration: Flow-through Fish Test. OECD Guidelines for testing of
Chemicals

OECD Test Guidelines 305 A-E, 1981. Bioaccumulation. OECD Guidelines for testing of chemicals

OECD draft Test Guideline, 1998. Partition Coefficient n-Octanol/Water P,,. Slow-stirring method for
highly hydrophobic chemicals. Draft proposal for an OECD Guideline for Testing of Chemicals
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IIpunoxenne 9

JOHOJHEHME VI

bubanorpagus
1. BoaHasi TOKCHYHOCTDH

APHA 1992. Standard Methods for the Examination of Water and Wastewater. 18" edition. American
Public Health Association, Washington, D.C.

ASTM 1999. Annual Book of ASTM standards, Vol. 11.04. American Society for Testing and Materials,
Philadelphia, PA

DoE 1996. Guidance on the Aquatic Toxicity Testing of Difficult Substances. United Kingdom
Department of the Environment, London

ECETOC 1996. Aquatic Toxicity Testing of Sparingly Soluble, Volatile and Unstable Substances.
ECETOC Monograph No. 26, ECETOC, Brussels

Lewis, M. A. 1995. Algae and vascular plant tests. In: Rand, G. M. (ed.) 1995. Fundamentals of Aquatic
Toxicology, Second Edition. Taylor & Francis, Washington, D.C. pp. 135-169

Mensink, B. J. W. G., M. Montforts, L. Wijkhuizen-Maslankiewicz, H. Tibosch, and J.B.H.J. Linders
1995. Manual for Summarising and Evaluating the Environmental Aspects of Pesticides. Report No.
679101022 R.VM, Bilthoven, The Netherlands

OECD 1998. Harmonized Integrated Hazard Classification System for Human Health and Environmental
Effects of Chemical Substances. OECD, Paris. (Document ENV/IM/MONO(2001)6)

OECD 1999. Guidelines for Testing of Chemicals. Organisation for Economic Co-operation and
Development, Paris

OECD 2000. Revised Draft Guidance Document on Aquatic Toxicity Testing of Difficult Substances and
Mixtures, OECD, Paris

OECD 2006. “Current approaches in the statistical analysis of ecotoxicity data: A guidance to
application”, OECD Environment Health and Safety Publications Series Testing and Assessment N.54

Pedersen, F., H. Tyle, J. R. Niemeldi, B. Guttmann, L. Lander, and A. Wedebrand 1995. Environmental
Hazard Classification - data collection and interpretation guide. TemaNord 1995:581

US EPA 1996. Ecological Effects Test Guidelines — OPPTS 850.1000. Special Considerations for
Conducting Aquatic Laboratory Studies. Public Draft, EPA 712-C-96-113. United States Environmental
Protection Agency. http://www.epa.gov/opptsfrs/home/testmeth.htm

OECD Monograph 11, Detailed Review Paper on Aquatic Toxicity Testing for Industrial Chemicals and
Pesticides

Rand, Gary M., Fundamentals of Aquatic toxicology: Effects, Environmental Fate, and Risk Assessment
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2. Buornyeckoe u abuoTH4ecKoe pa3iioKeHne

Boesten J.J.T.I. & A.M.A. van der Linden (1991). Modeling the influence of sorption and transformation
on pesticide leaching and persistence. J. Environ. Qual. 20, 425-435

Boethling R.S., P.H. Howard, J.A. Beauman & M.E. Larosche (1995). Factors for intermedia
extrapolation in biodegradability assessment. Chemosphere 30(4), 741-752

de Henau H. (1993). Biodegradation. In: P. Calow. Handbook of Ecotoxicology vol. I. Blackwell
Scientific Publications, London. Chapter 18, pp. 355-377

EC (1996). Technical guidance documents in support of the Commission Directive 93/67/EEC on risk
assessment for new notified substances and the Commission Regulation (EC) No. 1488/94 on risk
assessment for existing substances. European Commission, Ispra

ECETOC (1998): QSARs in the Assessment of the Environmental Fate and Effects of Chemicals,
Technical report No. 74. Brussels, June 1998

Federle T.W., S.D. Gasior & B.A. Nuck (1997). Extrapolating mineralisation rates from the ready CO,
screening test to activated sludge, river water, and soil. Environmental Toxicology and Chemistry 16,
127-134

Langenberg J.H., W.J.G.M. Peijnenburg & E. Rorije (1996). On the usefulness and reliability of existing
QSBRs for risk assessment and priority setting. SAR and OSAR in Environmental Research 5, 1-16

Loonen H., F. Lindgren, B. Hansen & W. Karcher (1996). Prediction of biodegradability from chemical
structure. In: Peijnenburg W.J.G.M. & J. Damborsky (eds.). Biodegradability Prediction. Kluwer
Academic Publishers

MITI (1992). Biodegradation and bioaccumulation data on existing data based on the CSCL Japan. Japan
chemical industry, Ecology-toxicology & information center. ISBN 4-89074-101-1

Niemeld J (2000). Personal communication to OECD Environment Directorate, 20 March 2000

Nyholm N., U.T. Berg & F. Ingerslev (1996). Activated sludge biodegradability simulation test. Danish
EPA, Environmental Report No. 337

Nyholm N. &. F. Ingerslev (1997). Kinetic biodegradation tests with low test substance concentrations:
Shake flask test with surface water and short term rate measurement in activated sludge. In: Hales S.G.
(ed.). Biodegradation Kinetics: Generation and use of data for regulatory decision making. From the
SETAC-Europe Workshope. Port-Sunlight. September 1996. pp. 101-115. SETAC-Europe, Brussels

Nyholm N. & L. Tordng (1999). Report of 1998/1999 Ring-test: Shalke flask batch test with surface
water or surface water / sediment suspensions. ISO/CD 14592-1 Water Quality- Evaluation of the aerobic

biodegradability of organic compounds at low concentrations, ISO/TC 147/ SC5/WG4 Biodegradability

OECD (1993). Structure-Activity Relationships for Biodegradation. OECD Environment Monographs
No. 68. Paris 1993

OECD (1994): "US EPA/EC Joint Project on the Evaluation of (Quantitative) Structure Activity
Relationships." OECD Environment Monograph No. 88. Paris

OECD (1995). Detailed Review Paper on Biodegradability Testing. OECD Environmental Monograph
No. 98. Paris
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OECD (1997). Guidance document on direct phototransformation of chemical in water.
OECD/GD(97)21. Paris

OECD (1998). Harmonized integrated hazard classification system for human health and environmental
effects of chemical substances. Paris.

Pedersen F., H. Tyle, J. R. Niemeld, B. Guttmann, L. Lander & A. Wedebrand (1995). Environmental
Hazard Classification — data collection and interpretation guide for substances to be evaluated for

classification as dangerous for the environment. Nordic Council of Ministers. 2nd edition. TemaNord
1995:581, 166 pp

Schwarzenbach R.P., P.M. Gschwend & D.M. Imboden (1993). Environmental organic chemistry, 1st
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