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IIpuioxkenne 9

METOJAMYECKHUE YKA3AHUS 11O OLIEHKE OIIACHOCTH
JIJ151 BOJTHOM CPEBI

A9.1 Beenenue

A9.1.1 [Ipu paspaboTke psiga KPUTEPHUEB MO HACHTU(UKAIIMU BELIECTB, OMACHBIX I BOIHOM
cpenbl, Obla MPU3HAHA HEOOXOJUMOCTH B OMNPEACICHUU OTJCIBHBIX DIIEMEHTOB, (OPMUPYIOIIUX
KOMIUICGKCHYK) CHUCTEMY OIIPEACIICHUS OMACHOCTH JUIS OKpYXaromeld Cpeiabl, I HCIOJIb30BaHUS
KOTOPOM TOTPeOYIOTCSI COOTBETCTBYIOIIME METOAOJOTHYCCKUE YKa3zaHus. [lodToMy HacTOSIIUI
JIOKYMEHT MpeciielyeT TBOHHYIO IIelb:

a) 00€eCIeUnTh OMMMCAHUE 3TON CUCTEMBI U YKa3aHus B OTHOUICHUH €€ peajin3alus;

b)  obecrneunTh METOAOJOTHIO MHTEPIPETAIMH AaHHBIX, HUCIOJIb3YEMBIX B IpoIlecce
NPUMEHEHHsI KpUTepreB KiIaccu(UKALINN.

A9.1.2 Cxema kiaccuuKamuy BUOB OMACHOCTH ObLTa pa3paboTaHa C EIbI0 HACHTH(PUKAITU
BEIECTB, MPEJACTABISIONINX, B CHIY NPHCYIIUX UM CBOWCTB, OMACHOCTH JJISI BOJHOW cpeabl. B 3Toit
CBSI3M BOJIHAasl cpejla MPeACTaBIsIeT CO0OW KOMIUIEKC MPECHOBOJHBIX U MOPCKHX JKOCHCTEM, a TaKKe
OoOHTAIONUX B HUX OpPraHu3MOB. J[Jsi MHOTHX BeIllecTB OOJNBIIMHCTBO MMEIONIUXCS JIAHHBIX KacaeTcs
9TO¥ 30HBI OKPY’KAIOMIEH cpe/ibl. ITO ONpeelieHne OTPAaHUYCHO 00JIACTRIO PACTIPOCTPAHCHMSI, TAK KaK B
HEro eIlle¢ HE BKJIIOYCHb HHU BOJHBIC OTJIOXKEHHUS, HH 00Jiee BBICOKOOPTaHWU30BAHHBIC OPTAHU3MEI,
3aHSBIINE MECTO Ha BEPIIMHE MHUINEBOMN IIEMOYKHM B BOJAHOW Cpejie, XOTSI OHH M MOTYT OBITh B HEKOTOPOH
CTENIEHU OXBaYeHbl U30PAHHBIMU KPUTCPUSIMH.

A9.1.3 [lIupoko mnpu3HAHO, YTO, XOTSA OTa 30HA OKpYXKaloUed Cpeabl U OTPaHUUYMBAETCSH
00JaCThIO pacHpOCTpaHEHHs, OHA BJBOWHE YysI3BMMa BBHUAY TOTO, YTO OHa SBISETCS IOCJIEeIHEH
MIPUHUMAIONIEH Cpenoi JUIsi MHOTHX BpPEIHBIX BELIECTB M TOTO, YTO OHA SABISIETCA Cpeaoil oOuTaHUs
YYBCTBUTEJIBHBIX OPraHU3MOB. JTa 30HA TAKXKE CIOXHA, TaK Kak Jto0as kiaccu(uKalloHHAs CUCTEMA,
OBITAOWASACS UACHTU(PUIUPOBATE BUIbl ONACHOCTH JJIS OKPY’KAIoLIeH cpeibl, JOJDKHA CTPEMHUTBCS K
OTIPE/IeNIEHNIO BO3ACHCTBUN C TOYKM 3peHHUs OoJiee MHUPOKHUX MOCIEICTBHUH ISl 9KOCUCTEM, a HE TOJIBKO
JUIsl 0co0ei, OTHOCSIIMXCS K JaHHOMY BUWAY WM JaHHOW HOMmMyJsIuu. B mocienyrommux paszgenax
nopoOHO OMHUCHIBACTCS OIPAaHMYCHHBIH HAOOp creuu(UuYecKuX CBOWCTB BEILIECTB, KOTOpbIE ObUIM
n30panbl Ui HanboJiee TOYHOTO OIMCaHUs ONMACHOCTH: OCTpas TOKCHYHOCTH B BOJHOH cpeje,
XPOHUYECKasi TOKCHYHOCTh B BOJHOH cpelie, OTCYTCTBHE CIIOCOOHOCTH K Pa3iioKEHHUIO M MOTEHIIMATbHAS
win (pakTuyeckass OMoakKyMmyJssiuus. [IpuumHbI, 110 KOTOPHIM OBLIM BBIOpAHBI 3TH JaHHBIE B KauecTBE
KPUTEPUEB OIpENEJIeHUs] ONAacHOCTH i BOAHOM cpensl, OyayT Oojee MOAPOOHO ONHCAHBI B
paznene A9.2.

A9.14 Ha npanHoM »sTame 53TO — DOPUIOKEHUE OrPAHUYEHO IPHUMEHEHHEM KpPHUTEPUEB K
BemecTBaM. TepMuH "BemecTBa" OXBaTHIBACT MTUPOKHUI JHAMMA30H BUIOB XMMHUYECKUX BEIIECCTB, MHOTHE
U3 KOTOPBIX BEChMa TPYJHO KJIACCU(HUIIMPOBATH B COOTBETCTBUU C CUCTEMOMN, OCHOBAaHHOM Ha JKECTKUX
kputepusix. Takum 00pa3oMm, B MOCIEIYIONIUX TIaBaX M3JI0KEHbl HEKOTOPBIC YKa3aHUS B OTHOIICHUH
TOTO, KaK MPEOJ0JIETh AT TPYAHOCTH, ONMHUPAACh OJHOBPEMEHHO KaK Ha MPAKTUYECKHUH OIBIT, TaK U Ha
YETKYK) Hay4YHYK) OCHOBY. XOTS COTJIACOBaHHBIC KPUTEPUHU JIErde MPUMEHATh K KiacCUPUKAIUU
OT/ICIIBHBIX BEIIECTB ONPEACICHHON CTPYKTYPHI (CM. ONpE/IClIeHre B TiiaBe 1.2), HEKOTOpPHhIC BEIECTRa,
TIOJITATAF0IIHE TTOJT ATOT KJIaCC, YaCTO HA3BIBAIOT "CIIOXKHBIMH cMecIMU". B OONBITUHCTBE CIydaeB OHH
MOT'YT OBITh 0OXapaKTEPU30BAHbI KaK TOMOJIOTMYECKUN PSijl, COCTOSIINI U3 BEIIECTB, JUIMHA YIICPOIHON
[EMOYKHA KOTOPBIX, YUCIO 3aMEIIA0IINX TPYII WA CTENEHb 3aMEIICHHUS HAXOASITCS B ONPEISICHHOM
nuara3zoHe. PazpaboTaHbl crieliuaabHbIe METOABl HCIBITAHUM, OMarogapsi KOTOPHIM MOJYYalOT JaHHbBIC,

: 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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MTO3BOJISIOIINE OLICHUTh CBOWCTBA, OMIACHBIC JIJIsSI BOJHBIX OPraHU3MOB, OMOAKKYMYJISLIHIO U Pa3ioKCHHE.
bonee xonkperHble ykKa3aHUs Ha 3TOT CUET NPUBEACHBI B PA3IUYHBIX pa3[eiiax, MOCBSALICHHBIX 3TUM
CBOliCTBaM. B NMpPUBOAMMBIX METOJIHMYECKUX YKA3aHHSAX 3TH BEIIECTBA OyIYyT Ha3bIBAThCS "CIOXKHBIMHU
BeIlleCTBAMHU' WA "MHOTOKOMIIOHEHTHBIMH BEIIECTBAMU'.

A9.1.5 Kaxngoe wu3 cBoOWcTB 3TuUX BewecTB (T.e. OcCTpass TOKCUYHOCTHL B BOJHOM cpene,
XpPOHHYECKass TOKCHYHOCTh B BOJHOW Cpeje, pa3iaraeMoCTh, OHWOAKKyMYJIAIHS) MOXKET CTaBUTh
CJIOKHBIE TIPOOJEMBbl HHTEpPIHpETAllH, NpPHYEeM Jaxe JJisg CHEHHUAIUCTOB. XOTS CYIIECTBYIOT
MPU3HAHHBIC HA MEXYHApPOJHOM YPOBHE PYKOBOJSIIUE MPUHIUIBI HUCIBITAHUNA, KOTOPBIC OJIKHBI
MPUMEHATHCS KO BCEM HOBBIM TIOJIYYEHHBIM JaHHBIM, MHOTHE JaHHBIE, HCIIOJIb3yeMble TIpHU
KJIaCCHU(PUKAIINH, MMOJYYar0T, HE NMpuOeras K TaKUM CTaHJApPTHBIM HCHBITaHUAM. Jlake B TeX Ciydasx,
Korja OBLIM TPOBEICHBI CTaHJAPTHBIC HCIBITAHUS, HEKOTOPHIC BEIIECTBA, TaKUE KaK KOMIUICKCHBIC
BEIIIECTBA, BEIECTBA, HEYCTOWYNBHIE B BOJIE, TIOJUMEPHI U T.J., CO3IAI0T MPOOIEMBI TIPU UHTEPIPETAITNI
pe3yIbTaTOB HCUBITAHWH JUIsI COCTaBIEHUA KaKOW-TMOO cxXeMmbl Kiaccupukanmu. Taxum oOpazom,
MOJIYYEHBI JIAHHBIE B OTHONICHUU OOJBIION0 pPasHOOOpa3usi MOPCKHX M IMPECHOBOJHBIX OPraHU3MOB,
MOABEPTHYTHIX CTAHAAPTHBIM W HECTAHAAPTHBIM HCIIBITAHUAM, PAa3HAIIUMCS O MPOJAODKUTEIHHOCTH U
cBoMM TiensAM. JlaHHBIE O pa3lioKEeHWHW MOTYT KacaThCsi OMOJIOTHYECKOTO WM HEOHMOJIOTHYECKOTO
pa3m0KEHUSI U MOTYT OTJIMYATHCS C TOUYKU 3PEHUS CBOCH MPUYACTHOCTH K COCTOSIHUIO OKpYKaromieu
cpeabl. [l MHOTMX OpPraHMYEeCKHX COCAMHEHUN CIIOCOOHOCTh K OMOAKKYMYJISIIIUU MOYKET BBIPAKaThCS
gepe3 Kod(pPUIHMEHT pacrpeneneHus OKTaHOI-Boga. Ha 3Ty ¢cmocoOHOCTh K OMOAKKYMYJISITHA MOTYT,
0JTHAKO, OKa3bIBaTh BO3JCHCTBUE MHOTHE JpYrue PakTopbl, KOTOPHIE TAKKEe HEOOXOAUMO TPUHUMATDH BO
BHUMAaHHE.

A9.1.6 CoBepIIeHHO OYEBHIHO, YTO IIEJb COTJIACOBAaHHOW Ha TJI00aTbHOM YpPOBHE CHCTEMBI
COCTOHUT B TOM, YTOOBI MOCIIE TIPUHSTHSI OOIIET0 CBOJAa KPUTEPHUEB HCIIOIB30BANICS TaKKe OOIIHid HAabop
JIAaHHBIX, C TEM 4YTOOBI Pe3ybTaThl KIACCH(PUKAIINMK, TOCIIe TOI0 KaKk OHa OyJeT MPOBEJEHA, MOTYUNIIn
BceoOmiee npusHaHue. s 3Toro HeoOXOoAMMO CHayana JOCTHYh OOIIEro MOHUMAHUS B OTHOIICHUU
THIA JAHHBIX, KOTOPbIC MOTYT MCIIOJI30BATHCS /ISl IPUMEHEHUST KPUTEPUEB (BHI U KAYECTBO), a 3aTeM
— o0miell WHTepIpeTalii JTaHHBIX Ha OCHOBE yCTaHOBJEHHBIX KpuTepueB. [losToMy Obuta mpu3HaHa
HEOOXOIMMOCTh B pa3pabOTKe JOCTYIMHOTO JJIs MOHUMAHHUS PYKOBOJCTBA, B KOTOPOM ObI MOIPOOHO
W3JIarajiuch U OOBSACHSIIUCH KPUTEPUH, IPUUYEM TaKHUM 00pa3oM, 4TOOBI MOXKHO OBLJIO JOCTUYL OOIIETro
MOHUMAaHUsI B OTHOIICHHHM WX CMbICJA M OOIIEro Mojaxoja K WHTEPHPETAIMU JaHHBIX. DTOT acCHeKT
UMeeT 0c000 Ba)KHOE 3HAUCHHWE, TaK Kak J00as cCorjacoBaHHAas CUCTeMa, MpUMEHseMas K "obmactu
XUMHYECKOW TpoayKnuu', OyJIeT B 3HAYUTCIBHOM MeEpe 3aBHCETh OT MPUHUMACMBIX CaMHUMHU
WU3TOTOBUTENISIMH M TIOCTABIIMKAMH KJIacCU(HUKAIMNA, KOTOPBIC JODKHBI OyJYyT HCIOJIB30BaThCS Ha
MEXJIYHApOIHOM ypOBHE, HE BCerJa IMOABEprasch TIIATEILHOMY PacCMOTPEHHUIO CO CTOPOHBI
periaMeHTUpyromux opraHoB. IToaromy 3TH MeTonuveckne yKa3zaHWs HAMpPaBlIeHbl HAa TO, YTOOBI
WH()OPMHUPOBATH YUTATEJIS O PSIJIC KIOUEBBIX 00JIaCTEH U, TAKUM 00Pa30M, MOCIEAOBATEIILHO BBECTH UX
B KJacCU(UKAIHIO, 00eCleunBas TEM CaMbIM COCTABJICHWE MOHWCTHHE COTJACOBAHHOW M aBTOHOMHO
(OYHKIMOHUPYIONIECH CHCTEMBI.

A9.1.7 Bo-niepBbIX, B 3TOM JOKyMeHTe OyayT MOAPOOHO M3JI0KEHBI KPUTEPUH, 0OOCHOBAHUE HX
BbIOOpa M 0030p GYHKIIMOHUPOBAHMS ATON CHCTEMBI Ha MpakTHke (pa3aen A9.2). B atom paznene Oyayt
paccMOTpeHbl O0IHMe WCTOYHHKH JAaHHBIX, HEOOXOIMMOCTh NPUMEHEHHS KadeCTBEHHBIX KPHUTEPHEB,
Croco0 mpoBeAeHUs KiIacCU(UKAIMK B CiIydae, eCIl Ha0Op JaHHBIX HETOJOH WM €ClIH 00beM JaHHBIX
OPUBOJIUT K HEOJHO3HAYHOW KiacCU(UKALMM, a TakKKe APYrHe YacTo BCTpeUalouIuecss NpoOieMBbl
KJaccuukanuu.

A9.1.8 Bo-BTOpBIX, B MOKyMEHTE OyIyT AaHBI MOAPOOHBIE TEXHUUYECKHE COBETHI, KaCAIOIIHECs
WHTEPIPETAIMN JaHHBIX, B3SATHIX U3 MMEKOIIHUXCA 0a3 JaHHBIX, B TOM YHCIE OTHOCHUTEIBHO TOTO, KakK
ClielyeT IMOJb30BaThCd HECTAHAAPTHBIMU JAHHBIMHU W KPUTEPUSMH KadyeCTBa, KOTOPHIE MOTYT
MPUMEHSATHCS K OTIEJIbHBIM CBOMCTBAM BeIIeCTB. B HeM OynyT OmucaHbl MPOOJEeMbl MHTEPIPETAIIUU
JIaHHBIX, Kacaloluxcs "TPyAHBIX BEWECTB", T.€. BEUIECTB, B OTHOUICHUH KOTOPBIX CTaHAAPTHBIE METO b
WCITBITAHUN OO0 HE MPUMEHHUMBI, THOO CO3AAI0T TPYAHOCTH C TOYKH 3PEHUS WHTEPIPETAIMN TaHHBIX, a
TaKke OYyIyT JaHbl COBEThl OTHOCHUTEJIBHO IPUEMIIEMBIX pPEIICHHi. Ymop OyJeT cjienaH CKopee Ha
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UHTEpIpeTaluy JaHHbIX, 4YeM Ha MCHbITAHUAX, TaK Kak B paccMaTpUBaeMOW cucreme OyayT
UCIIOJIB30BAaThCs, MO MEPEe BO3MOXHOCTH, HamOojee HaJeXHble W3 HMMEIOIIUXCS NAaHHBIX W JIaHHBIE,
TpeOyeMmble Il HOPMAaTHUBHBIX Iiesield. YeTblpe OCHOBHBIX CBOMCTBA, a MMEHHO OCTpas M XPOHHUYECKas
TOKCHYHOCTh B BOJHOH cpene (pasgen A9.3), cmocoOHOCTh K paszioxeHuto (pazgen A9.4) wu
Oounoakkymymsinus (paszgen A9.5), OyayT paccMaTpuBaTHCS MO OTACIBHOCTH.

A9.1.9 [uana3zon mpoOieM HHTEpHpeTalud MOXKET ObITh MIMPOKUM, M TOITOMY OHa BCerna
OyJeT 3aBHCETh OT KBIM(DHUKAMU W KOMIETEHTHOCTH JIMI], OTBETCTBEHHBIX 3a KJIACCHUPUKAIHIO.
OnHako MOXHO WIACHTHQHUIIMPOBATH HEKOTOPBIE YacTO BCTPEYAONIMECs TPYAHOCTH U JIaTh yKa3aHWS,
COOTBETCTBYIOLIME NPUEMJIEMOMY 3aKJIIOUEHHUIO CIELHUAINCTa WU CIOCOOHBIE OOJIErdYuTh MOJIyYeHHE
HaJEeKHOI'O U JIOTUYECKU I10CJIEI0BAaTEIbHOIO pe3yibTaTa. JTU TPYIHOCTH MOXKHO IOJPa3Ae/IUTh Ha
HECKOJIbKO YaCTUYHO COBIAAAIOIIUX KIACCOB:

a)  TPYAHOCTH, CBA3aHHBIE C NPUMEHEHHEM CYLIECTBYIOIIMX METOAMK HCHBITAHUH K
HEKOTOPBIM THUIIaM BEIIECTB;

b)  TpyaHOCTH, CBSI3aHHBIE C MHTEpIpETaleil AaHHBIX, MOJYYCHHBIX KaK ISl THX
"TpyAHBIX JUISI ICTIBITAHUS BEIIECTB, TaK M JJISI IPYTUX BEIIECTB;

C)  TPYAHOCTH, CBSA3aHHbIE C WHTEpPIpETAlned pa3THIHBIX HAa0OpOB [aHHBIX,
MOJIYYEHHBIX M3 CAMBIX Pa3HOOOPa3HBIX UCTOYHHKOB.

A9.1.10 JUIss MHOTMX OpraHMYECKMX BEIIECTB MCHBITAHUS W MHTEPIpETAlUUs JaHHBIX HE
MPENCTABIAIOT TPOOJIeM, €eCJIM TMPHUMEHSIOTCS OTHOBPEMEHHO COOTBETCTBYIOIIHE PYKOBOISIINEC
npuHiunbl OOCP u kputepum kinaccudukanuu. OJHAKO MOTYT BO3HHKATh THIMYHBIE MPOOIESMBI
UHTEPIpPETAlUHU, KOTOPbIC XapaKTEPHBI I ONPEICICHHOTO THUIA MCCICAYEeMOro BeIlIeCTBa. IJTH
BellecTBa OOBIYHO HA3bIBAIOT "TPYAHBIMU BellleCTBAMU":

a)  cinabopacTBOpHWMBIE BEHIECTBA: OTH BEIIeCTBAa TPYAHBI ISl TMPOBEICHHUS
UCIBITAHUN, TaKk Kak OHHU CO3Jal0T MNpOoOJeMbl, CBS3aHHBIE C MOATOTOBKOMN
pacTBOpOB, a TakkKe C MOJAECP)KaHHMEM M NPOBEPKOM KOHIIEHTPAallMM BO BpeMs
WCTIBITAHUNA BOJHOM TOKCHYHOCTH. Kpome TOro, MHOTHE M3 MMEIOIIMXCS JaHHBIX
M0 HTUM BeHIeCTBaM ObUIM TOJY4YEHBl C MCIOJIb30BaHHEM '"pPacTBOPOB',
KOHLEHTPALUMsI KOTOPBIX NPEBBIMIAET PACTBOPHUMOCTH B BOJE, YeM OOBSICHSIIOTCS
cepbe3Hble MPOOJIEMbl MHTEPIpETauy Npu omnpejenennn uctuaHoi JI(D)Ks, nnn
KHD ans neneit knaccuduranuu. MHTeprnpeTanus moBeACHUs IPH pacrpeaeieHuu
MOXXET OBITh TakKke MNpoOJeMaTHYHOH, ecnu cialdas pacTBOPUMOCTh B BOAC U
OKTaHOJIE COIIPOBOXKAAETCS HEJOCTAaTOYHON UyBCTBUTEIBHOCTHIO aHAIUTHUECKOIO
MeTosna. PacTBOpUMOCTH B BOJE€ MOKET OBITh TpyJAHA JUISl ONpENENICHHs, U OHA
YacTO YKa3blBACTCs KaK BEJIMYMHA, HAXOASIIANACS HIKE Ipeena 0OHapyKeHHUsI, YTO
co3faeT NpoOJieMbl IJIsi HMHTEPIpEeTalud AAHHBIX MCCIEAOBAHMUN, KacaroIMXCs
TOKCUYHOCTH BOAHOH cpedasl MW Ouoakkymynsuuu. Ilpm uccienoBaHUsIX
OMOpa3I0XKEHUsI IOHWKECHHAsT pPAcTBOPUMOCTb MOJKET IPUBECTH K ciaabomy
OMOHAKOIUIEHUIO U, CJIEIOBaTelIbHO, K 0OOJee HU3KUM, II0 CPaBHEHHUIO C
0KHJIAaeMBIMH, IIOKa3aTeNsIM CKOPOCTH Ouopasnoxkenus. IlosTomy pemaromiee
3HaUY€HUE MOXKET UMETh KOHKPETHBIH METO/ MUCTBITAHUN WIH BBIOOP MPUMEHSEMBIX
HpOLeAyp;

b) HCYCTOWYMBEIC BEIIECTBA: BEIIECTBA, KOTOPBIE OBICTPO pa3iararTcs (Win
pearupyrT) B JKCIEPUMEHTAIBHBIX YCIOBHSIX H CO3MAIOT TPOOJIEMBI KakK JJIs
caMUX HCUBITAaHWHM, TaK W I WHTEPIpEeTaluu UX MaHHbeX. HeoOxommmo Oymer
OTNpenenuTh, OBlIa JW WCIOJb30BaHA TMPaBWIbHAS METOAOJIOTHS, OBLIO JIH
HCTBITAHO BEUIECTBO WM MPOAYKT PAa3lOKEHUS/PEaKUUU U MOAXOIIT JIU
MOJTyYeHHbIE JaHHBIC IS KIacCU(PUKAIIUN UCXOJHOT'O BEIIECTBA;

c) JIeTy4YHe BEIIEeCTBA: ITH BEIIECTBA, KOTOPHIE, KOHEYHO, MOTYT CO3/1aBaTh MPOOJIEMBI
BO BpEeMs UCIHBITAHUN B OTKPBITBIX CUCTEMax, JIOJDKHBI TOJIBEPraThCs OIEHKE,
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HampaBJICHHOW Ha 00eCTICYCHUE COOTBETCTBYIONMIETO MOMACPKAHUS KOHIICHTPAIIUMA
Bo3aelcTBusl. lloTepu HCHBITYeMOro BeELIECTBA BO BpeMsl HUCIOBITAHUNH Ha
OuopasyoxeHne HEW30EKHBI TPH HEKOTOPhIX METOJaX TECTHUPOBAHHUS M MOTYT
MIPUBECTH K OMTUOOYHON WHTEPIPETAUH PE3yIbTATOB;

CIIOKHBIE, WM MHOTOKOMIIOHEHTHEIE BEIIECTBA: 3TH BEIECTBA, HAIPUMEP CMECH
YIJIEBOJIOPOJIOB, YaCTO HE MOTYT PacTBOPSTHCS, 00pa3yr MPU 3TOM TOMOTEHHBIN
pacTBOp, TOrja Kak HMX MHOTOYHUCJICHHBIE KOMIIOHCHTHI JCNal0T HaOJIOICHUE
HEBO3MOXXHBIM. [103TOMYy HEOOXOJMMO CTapaThCsi BOCIOJIb30BATHCS JAHHBIMU
WCTBITAHUNA HAa BOJHYI0O TOKCHYHOCTh, MPOBEJCHHBIX HA PACTBOPUMBIX B BOJE
dpakiusax, ¥ UCHOJB30BATh 3TH JaHHBIE B KIACCH(DUKAIMOHHOW CXEME.
buopaznoxenue, OMOaKKYMYJISIIHS, ko3 urueHt pacmpeaeneHus u
pacTBOPUMOCTh B BOJIe — BCE OTH XapaKTCPUCTHKH CO3JAIOT MPOOIEMBI
WHTEPIPETAIUU, TaK KaK KaXJbId KOMIIOHEHT CMECH MOMKET BeCTH ceds To-
pasHOMY;

MOJMMEPBI: ATH BEIMIECTBA YaCTO WMEIOT MIHPOKUN AWANa30H MOJIEKYISIPHBIX Macc,
M3 KOTOPHIX B BOJE OBIBACT PacTBOPHIMA JIMIIb KakKas-TO 4acTb. [ ompeneneHus
pacTBOpuMOW B BOAC (paKIUU CYIIECTBYIOT CIEHUAIbHBIE METOJBI, H 3Ty
nH(pOpMaIHID HEOOXOAUMO OYJIET UCIOIb30BATh JIJIi HHTEPIPETAI[UU PE3yJIbTaTOB
WCTIBITAHWN B 3aBUCUMOCTH OT KPUTEPHUEB KiTacCU(PUKAINN;

HCOPraHn4cCKue COCIMHECHUA )41 MCTaJJIbI: O9TH BCIICCTBA, CIIOCOOHEIE
B3aI/IMO,I[eI>'ICTBOBaTb co cpe):[oﬁ, MOT'YyT HUMCTb pPAa3JIMYHBIC IIOKA3aTCIU BO,Z[HOﬁ
TOKCHYHOCTH B 3aBUCHUMOCTHU OT TAKHUX q)aKTOpOB, Kaxk pH, KECTKOCTb BOJbI U T.I.
CI10KHBIE Hp06HeMI)I TOJIKOBaHUA MOTYT BO3HHMKATh TaKXE IPU HCIbITAHUAX
CYHICCTBCHHBIX J3JICMCHTOB, KOTOPLIC ITOJIC3HBI IJIs1 OpraHu3Ma B OIPCACIICHHLIX
KOHICHTpaUUAX. I[J'UI MCTAJIJIOB U HCOPTaHUYCCKHUX MCTAJLNIMYCCKUX COCZ{HHCHHﬁ
KOHIICIIIUA cnocoOHOCTH K Ppa3jIOKCHUIO, KaK OHa MPUMECHACTCA K OPraHNMYCCKUM
COCIUHCHUAM, €CJIIM U UMCCT 3HAYCHHUC, TO JIMIIb HC3HAYUTCIIbHOC. Taxk xe ciaenyer
MMpOABJIATE OCTOPOKHOCTD IMPU UCIIOJIb30BAHHUUN JAHHBIX O 6I/IOHKKYMyJI$II_II/II/I;

IOOBCPXHOCTHO-aKTHBHBIC BCIIIECTBA: 9THU BeHIECTBa MOTYT O6pa3OBLIBaTB
OIMYIbCUH, AJII KOTOPBIX OMOAKKYMYJIHPOBAHHUE TPYIHO ONPEACTUTH JaKe B Clydyae
TIIATEIBHON MOJITOTOBKH PacTBOPOB. MUIEI000pa30BaHNEe MOXKET NMPHUBECTH K
3aBBIIIEHHON OLIEHKe (hpakiuu, Moagaroleiicss OMOIIOrNYeCKOMY YCBOCHHUIO, JaxKe
B TeX cllydasix, KOrja sIBHO 00pa3oBaHbl "pacTBOPHI". DTO CO3/1aeT 3HAYUTEIbHBIC
npoOIeMBl TOJIKOBAHMS JUISl KAXKJIOW XapaKTePUCTUKH: PAaCTBOPHUMOCTH B BOJE,
kod(uinenTa pacnpeaeneHus, OMOaKKyMYJIAINH U BOJHOW TOKCUYHOCTH;

MOHM3UPYIOIIMECS BEUIECTBA: CTEIIEHb MOHU3AIUU 3TUX BEIIECTB MOYKET MEHAThCS
B 3aBUCHMOCTH OT KOJIMYECTBAa NPOTUBOMOHOB B cpene. Hampumep, KUCHOTH H
OCHOBaHMsI OyAyT UMETh NPUHLUUINAIBHO PAa3IMYHYI0 MOHHU3ALHUIO B 3aBUCUMOCTH
ot pH;

OKpallICHHBIC BEIeCTBA: O3TH BEIIECTBA MOTYT CO3JlaBaTh MPOOJIEMBl TIPH
HCIIBITAHUAX BOJOPOCIIEH UM BOJHBIX PACTEHUM, 3a1€pKHBasl aIal0OIIUN CBET;

IPUMECHU: HEKOTOPBIE BELIECTBA MOTYT COJAEpXKaTh IPUMECH, NMPOLEHTHAs HOJIS U
XUMUYECKHE CBOMCTBA KOTOPBIX MOTYT BapbUpOBAaThCS B 3aBUCHMOCTH OT
MPOM3BOJCTBEHHON mapTuu. [IpobiemMbl HHTEpIIpETAallid MOTYT BO3HUKHYTHh B TOM
ciayyae, €CiId TOKCUYHOCTb WJIM PAacTBOPUMOCTb B BOJE, WIM 00 3TU
XapaKTEpUCTUKH, BBIIIE B IPUMECAX, YEM B HCXOJHOM BEIIECTBE, YTO MOMKET
3HAYUTENIBHO NOBJIUATH HA TAHHBIE TOKCUYHOCTH.
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A9.1.11 B sToM mepedHe oTpakeHBI HEKOTOPBIC M3 MPOOJIEM, BCTPCUCHHBIX MPU yCTAHOBJICHUU
JIOCTOBEPHOCTH JAHHBIX, MHTEPIPETAIIMU JAaHHBIX W MPUMEHEHUHU JAHHBIX K CXeMe KiIacCU(UKAIUU.
[ToapoOHbIE yKa3aHUs O TOM, KaK CIEJyeT peliaTh 3TH MPOOJIEMBI, a TaKXKe APYrUe CMEXKHBIE aCTICKTHI
cozepKaTcsl B CIEAYIOMMX paszjeiax. Bompockl WHTEpHpeTalluh MaHHBIX, KACAIOMUXCS OCTPOM WIIH
XPOHUYECKON BOJHOM TOKCUYHOCTH, M3nararorcs B paszaene A9.3. B sTom pazaene paccMaTpuBarOTCs
mpoOJIeMbl HHTEPIIPETAINK, CBOWCTBEHHBIC BBIMICYNOMSHYTHIM "TPYJIHBIM BeIIeCTBaM', a TaKke
COZEpKaTCsl COBETHI O TOM, KOrJa M KakuM o0pa3oM MOKHO HCIOJB30BaTh JTH TAaHHBIE B CXEME
Kiaccupukanuu. B Hell comepKUTCs Takke oOlee ONMUCAHUWE HCIOJb3YEeMbIX JaHHBIX U METOJUKH
WCITBITAaHUH, pa3pa00TaHHBIC IS UX MTOJYYSHUS.

A9.1.12 Nmeercs mmpokuii HAOOp NaHHBIX O Pa30KEHHH, KOTOPbIE CIeNyeT HHTEPIPETUPOBATH
C YYETOM KPHUTEPHUEB, KaCarOIIMXCS CIOCOOHOCTH K OBICTpOMY pasioxeHuwo. [loaTomy TpeOyroTcs
METOJMYCCKUE YKa3aHUs B OTHOIICHWU TOTO, Kak CJEIyeT TOJIb30BAaThCsl OJTHMH JIAHHBIMH,
MOJIYYCHHBIMH C TIOMOINBIO HECTAHJAPTHBIX METOJOB HCIMBITAHHH, B YaCTHOCTH OTHOCHTEILHO
WCIIOJIb30BaHMSI TaHHBIX O MEpPUOJIax TMOoJypacnaaa, Koraa OHU UMEIOTCS, O MEPBUYHOM PasiioKEHUH, O
CKOPOCTSX Pa3lIOKEHHUS B TIOUBE U O BO3MOXKHOCTH HX SKCTPAIMOJIUPOBAHUS HA OMOXUMHYECKHUI pacmaj
B BOJTHOW cpejie, a TakKe O CKOPOCTSIX pas3lioKEHHUsl B OKpYKarollel cpene. BKIIIoUeHO Takke KpaTkoe
ONMHMCAaHWE METOJOB OLEHKM pa3jgaraéMoCTH C YYETOM KpPUTEPHEB KiIacCHPUKAUUU. DTH yKazaHUS
conepxatcs B pazaeine A9.4.

A9.1.13 Mertoas! onpenenaeHns CoCOOHOCTH K OMOaKKyMYJISIITUM OMKCHIBAIOTCS B pasaene A.9.5.
B »stom pasnmene paccMaTpuBaeTCS 3aBUCUMOCTh MEXIY KOIPQOUIMEHTOM pacupelnelieHus, u
ko3punmentom OuokonreHntpanuun (KBK); narorcst ykazaHuss B OTHOIICHWM TOTO, KakK CIIEIyeT
UHTEPIPETUPOBATh CYIIECTBYIONIUE JIAHHBIC, ONpPEIEIsATh KOIPOHUIUMEHT paclpepelicHus MyTeM
ucrnonb3oanust K3CA, eclii OTCYTCTBYIOT JKCIEPHMCEHTAIbHBIC JAaHHBIE, W, B YAaCTHOCTH, peEIlaTh
BBISIBJICHHBIC paHee NpoOJeMbl, CBOWCTBEHHBIE TPYIHBIM BellleCTBaM. PaccMaTpUBaKOTCS TaKke
npoOJIeMbl, C KOTOPBIMH TPUXOIUTCA CTAJIKUBAThCA MpPU padoTe C BENIECTBAMHU, HMEHOIIMMHU
BBICOKOMOJICKYJISIPHYIO Maccy.

A9.1.14 OnuH W3 pa3nenoB TakkKe MOCBSIIEH oOmuM BompocaMm ucrnosb3oBanus K3CA B
CHCTEMe, B YACTHOCTH BOIIPOCAM O TOM, KOT/Ia U KaK MOXXHO UCITOJIb30BaTh 3HAUCHHS ITOW 3aBUCUMOCTH
JUISL KQXKJIOT0 U3 TPEX paccMaTpuBaeMbiX cBoucCTB. LllMpoko nmpusHaHO, YTO B KA4€CTBE OOIIETO MOX0/1a
CIIeIlyeT MCIOJb30BATh CKOPEE JKCICPUMEHTAIbHBIC NAaHHBIE, KOTJa OHU HMEIOTCS, YeM JIaHHBIC O
K3CA. Takum o6Opazom, ucrnonp3zoBanne K3CA momkHO OBITh OTpaHMYEHO CHTYalldsIMH, KOTJa HeE
UMeEeTCs JOCTOBEPHBIX JaHHBIX. OJHAKO HE KO BCEM BEIIECTBAM YJIOOHO NPUMEHSATH pPaCUCTHHIC
sHauenus tuna K3CA, u B paznene A9.6 nansl ykazaHus 10 3TOMY BOIPOCY.

A9.1.15 Hakonen, onuH paszen HOCBsIIEH 0COOBIM MpobiemMaM, CBA3aHHBIM € KilaccH(UKanuen
METANIOB U HMX coeJuHEHUU. OUYEBUIHO, YTO K OTUM COCAMHECHHSIM HE MPUMEHHM PsJl KOHKPETHBIX
KPUTEPHUEB, TAKUX KaK CIIOCOOHOCTh K OMOPa3NIoOKEeHHUIO U KOdPPUIIMEHT paclpe/ieieHns OKTaHoJ/Boa,
JaXKe eClIi OTCYTCTBUE pa3pyIlCHUS MyTeM pa3lIOKCHUS W OMOAKKyMYJSIUS OCTAIOTCS BaKHBIMHU
KoHIenusAMu. [loaTOMy HEoOXOJMMO BBHIOPATh JAPYroi Mmoaxoja. Meramibl U COCTUHEHUS METalUIoB
MOTYT BCTyHaTh CO CPEIOH BO B3aUMOJEHCTBHUS, KOTOPBIE BIUSIOT HA PACTBOPUMOCTD HOHA METasla, Ha
ero pacmpeneieHue B BOJE M Ha €ro CBoiicTBa. B Boae TOKCHYHOCTH OO0YyCHaBIMBAIOT OOBIYHO
pacTBOpPEHHBIC HOHBI METAIIJIOB. B pesynbrare B3anMoIeicTBHSI BEIIECTBA CO CPEJIOM MOXKET BO3pacTaTh
WIM YMEHBIIATHCS KOJMYECTBO HOHOB, a, CIEAOBATEIbHO, W TOKCHYHOCTH. [loaTOMy HEOOXOAMMO
ONPEJCNNTh, MOTYT JIM U3 JAHHOTO BEIlecTBa 0Opa30BBIBATHCS MOHBI METallja M, €ClU a, 00pa3yloTcs
W OHH HACTOJBKO OBICTPO, YTOOBI 3TO BBI3BIBAIIO OecmoKOWcTBO. B pasmene A9.7 mpuBeaeHa cxema
WHTEPIPETAIUU PE3yIbTAaTOB TAKOTO THITA HCCIIETOBAHMUS.

A9.1.16 XO0Ts B HacCTOAILIEM PYKOBOJCTBE JAOTCS MOJIE3HBIE COBETHI B OTHOLIEHHH TOTO, KAKUM
00pazoM MPUMEHSITh KPUTEPUHU K IHPOKOMY Pa3HOOOPA3UIO CUTYAIHi, OH OCTAeTCs BCETro JHUIIb OO0IHUM
pyKoBOJCTBOM. Henb3st HamesaTbcs Ha TO, YTO B HEM OyAYyT OTpa)K€Hbl BCE CUTYallMU, KOTOPBIE MOTYT
BO3HUKHYTh B XoJe kiaccudukauuu. Ilosromy ero cienyer paccmaTpuBaTh Kak JOKYMEHT, KOTOPBIH
HaxOJMTCS B Pa3BUTHH U I'JI€ HA OCHOBE CKOpPEE OMACHOCTEH, YEM PHUCKOB, U C YUYETOM YCTAHOBJIEHHBIX
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KPUTEPHUEB OIKCHIBAIOTCS (QYHJAMEHTANbHbIE MNPUHIMIBI cUcTeMbl. OH TakkKe JIOJDKEH OBITh
XPaHWIHUIIEM OTbITa, HAKOIJIEHHOTO TPH WCIOJIB30BAHWHM CXEMBI, T.€. IMpeJiarath WHTEPIPETAIUU,
MO3BOJISIONINE TMPUMEHSITh J>KECTKHE, Ha IIePBBIA B3TIAN, KPUTEPUU K IIUPOKOMY pPasHOOOpPa3HIo
HECTAaHJIAPTHBIX CUTYAITHH.

A9.2 Cucrema coriacoBaHHOM KiaccupuKanun
A9.2.1 Oonacmp npumenenun

Boutn  pa3paboTaHbl COOTBETCTBYIOIIME KPUTCPUU C YUYETOM JCHCTBYIOIIMX CHUCTEM
KJIacCU(pUKAIIMU BUJOB OINACHOCTH, TaKMX KaK €BpOIICHCcKas CHCTeMa, NPUMEHUMas K IIOCTaBKaM U
WCIIOTh30BAHUIO XMUMWYECKHX BEIIECTB, KaHAJICKas W aMEepUKaHCKas CHCTEMBI KiacCHPUKAIUU
necTunuaoB, npouenypa ouenku puckoB 'ECAMII, monoxenus UMO, kacaromiuecs 3arpsizHUTENCH
MOPCKOH  Cpejibl, €BpOIEHCcKas cXeMa aBTOMOOWJIBHBIX M  JKEJIC3HOJOPOXKHBIX  IEPEBO30K
(MITIOI'/AOIIOI') m US Land Transport (Cucrema nazemuHoro tpancrmopta CIIA). DTu cuctemsr
BKJTIOYAIOT MTOCTABKH M MOCIJENYIOIee NCIIOIh30BaHNE XUMHUYECKHUX MPOIYKTOB, & TAK)KE MX MEPEBO3KY
MOPCKHM, aBTOMOOWJIBHBIM M JKEJIE3HOAOPOKHBIM TpaHCHopToM. [lo3TOMYy corjacoBaHHBIE KPUTEPHUU
MpeaHa3Ha4YeHbl JUIS TOrO, YTOOBl eAMHOOOPa3HO WACHTU(UIHPOBATh OMACHYI0 XHWMHUYECKYIO
MPOAYKIIMIO JUIsi HMCIOJNB30BAaHMUS BO BCEX OJTHUX cHcTeMmax. /[l ymoBrmeTBopeHHs moOTpeOHOCTEH,
CYIIECTBYIOIIUX B PA3JIMYHBIX CEKTOpax (NEepeBO3Ka, CHAOKEHHE U UCIIOJIB30BaHKE), HEOOXOAUMO OBLIO
CO3/IaTh JIBa OTJEJBHBIX MOJBUJA KIACCH(PUKAIMU: OJAWUH — JJIs OINACHOCTU IPU KPATKOCPOYHOM
BO3JIEHCTBUM (OCTpasi TOKCUMYHOCTH) B BOJHOW Cpejie, COCTOSIIUNA M3 TPeX KIaccoB, a JIPYyrou — s
OTIACHOCTH TIPH JIOJITOCPOYHOM BO3JIEHCTBUU (XPOHUYECKAS TOKCUYHOCTH) B BOJHOU CPEJIE, COCTOSIIUI
U3 YeThIpEeX KJIAcCOB. B MOABHJ OMACHOCTH MpPH KPATKOCPOYHOM BO3JCHCTBHH (OCTpasi TOKCUYHOCTH)
BxomaTr naBa Kiracca (ocTpass TOKCHYHOCTh 2 W OCTpas TOKCHYHOCTH 3), KOTOpBIE OOBIYHO HE
UCIIOJIB3YIOTCS, €CIIM pedYb HJEeT O Ipy3aXx B yHOakoBKe. B ciydae NpPOAYKTOB, IEPEBO3UMBIX
HaBaJIOM/HACHITIbIO/HAJIUBOM, TIPUMEHSIETCS P HOPMATHUBHBIX PEIICHUH, TaK KaK pedyb HJIET O OOJIBITUX
KonuyecTBax. Hampumep, mpu BbIOOpe THIA HUCIOJIB3YEMOTO CYJHA BaXKHO YYHUTBIBATH BCE KIIACCHI
OTIACHOCTH — OIACHOCTH IMPU KPATKOCPOYHOM BO3JICHCTBUU (OCTpask TOKCHUYHOCTH) U OMACHOCTH IPH
KPaTKOCPOYHOM BO3JIEUCTBUU (XPOHWYECKAs TOKCHYHOCTH). B HIKECHeAYOIMX IMMyHKTaX MOIpOOHO
OTIUCHIBAIOTCS KPUTEPUH, UCTIOIH3YEMBIE JUIS ONPECICHUS KaXKI0TO U3 ATUX KIACCOB OMIACHOCTH.

A9.2.2 Knaccot u kpumepuu knaccuguxayuu

CBeneHus 0 KaTeTOPUSIX OMACHOCTH IJIsI OCTPON U XPOHUUECKOU BOJHOU TOKCUYHOCTU U
0 CBSI3aHHBIX C HUIMU KpUTEPHUAX AaHbl B Tnase 4.1, myHkT 4.1.2.4 u Tabnuma 4.1.1.

A9.2.3 Oobocnosanue

A9.2.3.1 B cornacoBaHHOW cucTeMe KIAaCCU(PUKAIMHM YUYUTHIBAETCS TO OOCTOSTENHCTBO, 4YTO
XapaKTepHas OIMacHOCTh /I BOJHBIX OPTaHW3MOB IMpEACTaBIeHA KaK OCTPOH, TaK M XPOHUYECKON WITU
JIOJITOCPOYHON TOKCHYHOCTHIO BEIIECTBA, OTHOCUTENbHAS BaXXHOCTh TOTO M JPYTOTO BHIA TOKCHUYHOCTH
ompeensieTcsl AeHCTBYIOUIUMI KOHKPETHBIMA HOPMAaTHBHBIMH 0Oa3zaMu. MOXKHO TPOBECTH pasiuyvHe
MEXJy OMACHOCTHIO TMPU KPATKOCPOYHOM BO3ACHCTBHH (OCTpas TOKCHYHOCTH) W OMACHOCTHIO TPH
JIOITOCPOYHOM BO3ACHCTBHH (XpOHUYECKAst TOKCHYHOCTH) U TAKUM 00pa30M OMPEAETUTh JJIS 9THX JIBYX
CBOWCTB OTJAEJIbHBIE KJIACChl OINACHOCTH, MPEJCTaBIAIOIINE ONPENEIEHHYI0 TpaJallhi0 ypOBHS
YCTAHOBJIEHHON OMAaCHOCTH. SICHO, YTO OMAacHOCTh, OIpeJeleHHas KaK XpOHWYecKass ONacHOCTh 1,
Ccepbe3Hee XPOHMUYECKOW omacHOCTH 2. I[IoCKOIBKY OMAcHOCTh MPHU KPATKOCPOYHOM BO3ICHCTBUH
(ocTpasg TOKCHYHOCTB) M ONACHOCTb INPH JOJTOCPOYHOM BO3JAEHCTBHHU (XpPOHHYECKAs TOKCUYHOCTD)
IPEICTaBISAIOT COOON Pa3NMUHBIE THIIBI OMACHOCTH, TO MX HEJB3sl COMOCTABIATH C TOUYKM 3PEHUS UX
OTHOCHUTENHHOW WHTEHCHUBHOCTH. YTOOBI co3nmath 0asy, mNpenHa3HAYEHHYIO /i1 BCEX CHCTEM
peryinupoBaHusi, o0a TIOJKIacca OMACHOCTH CIEAYyeT MPUMEHSTh Ui KJIacCU(UKAlMU BEIIECTB
HE3aBUCUMO JPYT OT Apyra.

A9.2.3.2 OCHOBHBIE KJAacChl ONACHOCTH, ONPEACICHHBIE HAa OCHOBE KPUTEPUEB, OTHOCATCS
MPEUMYIIECTBEHHO K TMOTEHIIMATy OMACHOCTH TIPHU JOJATOCPOYHOM BO3ACHCTBUU (XpOHHUUECKAS
TOKCUYHOCTB). DJTa CHUTyalmHs OTpa)kaeT TIIaBHYK 03a00Y€HHOCTh B OTHOIICHUH XHUMHUYECKON
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MPOAYKIIMH, HAXOISIICHCS B OKpYyXalomeld cpeiae, a MMEHHO TO, YTO BbI3bIBAEMbIH 3PGEKT HOCUT
00BIYHO CyOJIeTaNbHBIN XapakTep, HalpuUMep MOCIEACTBUS [l PAa3MHOXKEHHs, B pesylbrare Oonee
JIOJITOCPOYHOTO BO3JelcTBUs. [Ipu3HaBas, 4TO OCHOBHOE OECIIOKOWCTBO BBI3BIBACT XPOHUYECKAS
OTMAaCHOCTh, B YAaCTHOCTH B CBSI3M C YHAaKOBAaHHBIMH TPYy3aMH, Y KOTOPBIX BO3MOXKHBIH BBIOpOC B
OKPYKAIOMIIYID Cpeay MPOUCXOJUT B OTpaHWYEHHBIX MaciiTabax, CJeAyeT MpPU3HATh TaKXkKe TO, YTO
MOJIyYeHUEe JTAaHHBIX O XPOHUYECKOW OMACHOCTU CBSI3aHO C OONBIIMMHU 3aTpaTaMW M YTO TaKUe JaHHBIC
O0OBIYHO HEJIETKO MOJIYYUTh JiIsl OOJIBIIMHCTBA BellecTB. JlaHHBIC k¢ 00 OCTPON TOKCHMYHOCTH OOBIYHO
JIETKOJOCTYIHBI, ¥ UX MOXKHO TOJYYHUTh IO CTPOr0 CTaHJIAPTHU30BAaHHBIM MPOTOKOIAM. TakuM o0pa3oM,
WMEHHO OCTpas TOKCHYHOCTh HCIIOJIB30BaNaCh B KAadeCTBE OCHOBHOI'O CBOWCTBAa IPHU OMpPEACICHUH
OTMACHOCTHU KaK MPHU KPATKOCPOUHOM, TaK U JOJITOCPOYHOM BO3ACHCTBUU (XPOHUYECKAST TOKCUIHOCTD) B
T€X CIydYasx, KOrjJa OTCYTCTBYIOT TOJIHBIC JAHHBIC MO HMCHBITAHUSIM Ha XPOHHYECKYIO TOKCUYHOCTD.
Bwmecrte ¢ Tem ObUTIO TIPU3HAHO, YTO JAHHBIE MO XPOHUYECKOW TOKCHYHOCTH, €CJIIH OHU CYIIECTBYIOT,
CIeAyeT B TMEPBYIO OYEpeab MCIIONh30BATh MPHU OMPENENeHNH Kiacca OMAaCHOCTH MPHU JOJITOCPOYHOM
BO3JICUCTBUU (XPOHUUECKAS] TOKCHIHOCTB).

A9.2.3.3 KoMOuHanust XpoHMUECKOH TOKCHYHOCTH M OPraHMYECKH MPUCYLIUX BEILECTBY CBOMHCTB
OTpakaeT MOTEHIUAIBHYI0 OIACHOCTh KaKOro-InOO BemecTBa. BemecTBa, CKOPOCTh pa3iIOKECHHUS
KOTOpBIX HEBEIHMKA, UMEIOT OOJBbIIMKA MOTEHLIHAN B IJIaHE JOJTOCPOYHOTO BO3ACHCTBHS U TOITOMY
JOJDKHBI KJacCH(UUUPOBATHCS TO OoJiee CTPOroMy KIaccy, YeM BeIIeCTBA, KOTOphIE OBICTPO
pasmaratorcs (cm. A9.3.3.2.2).

A9.2.3.4 [Ipu3naHo, 4TO ocTpas TOKCHYHOCTH caMa IO ce0e He SIBISETCS NOCTATOYHO TOYHBIM
CpPEICTBOM NPOTHO3HPOBAHUS XPOHHUYECKOW TOKCHYHOCTH, UYTOOBI OHa MOTJa CaMOCTOSITENBHO H
HaIPSIMYIO UCIOIb30BaTHCS C LIEJIBIO ONPEAEICHUS OIIaCHOCTH, OAHAKO CUUTAETCS, YTO OHA MOKET OBITh
MCIIOJIb30BaHa B COUYETAHUHU CO CIIOCOOHOCTHIO K OMoakkymyisinuu (T.e. log Ky, =4, ecnu Tonsko KBK
He <500) wiIM TOTEHIMATHHBIM JOJTOBPEMEHHBIM BO3JEHCTBHEM (T.e. OTCYTCTBHE OBICTPOTO
Pa3NioKEHUs) B KadyecTBE MOAXOMASILEro 3aMEHUTENs B LENAX Kilaccuukauuu. BemecTBa ¢ BbICOKOH
CKOPOCTBIO OMOPA3NIOKEHUsSI, KOTOPBIC MPOSIBISIIOT OCTPYI0 TOKCHYHOCTH IPU CYIIECTBEHHOH CTENeHU
OMOAKKYMYJISLIMM, KaK MPaBUJIO TPOABISIOT XPOHHYECKYI0 TOKCHYHOCTb MPH CYIIECTBEHHO HHU3KHX
KOHIIEHTpanusax. Takke BelecTBa, KOTOPhIE HE pa3iaraloTcs OBICTPO, B OOJIbIIEH CTENEeHH CIIOCOOHBI
BbI3BATh JIOJITOBPEMEHHOE BO3JEHCTBUE, KOTOPOE MOXKET, B CBOIO OYepeb, IPUBECTH K JOJITOCPOYHOM
TOKCUYHOCTH. Tak, Hampumep, MpPU OTCYTCTBHMU TMOJHBIX [JAHHBIX HMCHBITAHUN Ha XPOHHYECKYIO
TOKCHYHOCTh BeIIecTBO OyzneT oTHeceHOo k Kitaccy xXxponumueckoil TokcmuHocTu 1, ecim Oyzaer
YAOBJIETBOPEH OAMH U3 CICAYIOIINX KPUTCPUEB:

a) JI(D)Ksp nnsg 110060r0 COOTBETCTBYIOIIETO BHJA BOJHOrO opranm3Ma < 1 mr/m u
crocoOHocTh k Onoakkymysinun (log K, = 4, ecniu Tonsko KBK He < 500);
b)  JI(D)Ksy ans m000ro COOTBETCTBYIOMIEIO BHJIa BOJHOrO opraHusma < 1 mr/i u
OTCYTCTBUE OBICTPOTO Pa3JIOKEHUS.
A9.2.3.5 Tounoe ompeseneHne OCHOBHBIX DJIEMEHTOB ITOW CHUCTEMBI MOAPOOHO OMHCHIBACTCS B
paznenax A9.3, A9.4 u A9.5.
A9.2.3.6 HekoTopeie ciiabopacTBOpPUMBIC BEIISCTBA, KOTOPBIMH CUYHUTAIOTCS OOBIYHO BEIECTBA,

PacTBOPUMOCTh B BOJE KOTOPBHIX < 1 MI/J, B XOAC MX TOKCHKOJIOTHYECKHUX TECTOB, IMPOBOIUMBIX MPHU
peaCIbHON PAaCTBOPUMOCTH, OCTPOH TOKCHYHOCTH HE MPOSBIAIOT. Eciu, omHako, s JTaHHOTO
BemectBa KbK >500 wmmm otcyrcrByer, ecnum log K,, =4 (4ro ykasplBaeT Ha CIIOCOOHOCTH K
OMOaKKYMYJISIIMKA) U €CITM BEIIESCTBO HE IMOIACTCS OBICTPOMY Pa3JIOkKEHUIO, TO JUIS TOJICTPAXOBKH 3TO
BEIIIECTBO OTHOCST K XPOHHYECKOW TOKCHMYHOCTH 4. J[Js BemecTB 3TOro THUIA MPOJAOIKHUTEIHHOCTH
BO3ZICI>1CTBI/I$I HpI/I KpaTKOBpeMeHHBIX HUCIIBITAHUAX MOXKET 6BITL CIIMIIKOM He]lOCTaTO‘IHOfI JUJISL
JOCTHIKCHUA paBHOBeCHOfI KOHHeHTpaHI/II/I B IIOAOIIBITHBIX OpFaHI/ISMaX. HOBTOMy, JaXXE €CIUu HpI/I
KpPaTKOBPEMEHHOM HCITBITAHUU (HA OCTPYH TOKCHYHOCTH) TOKCHUYHOCTh HE ObLIa OOHApy)KEHa, TaKue
OMOaKKyMyJUPyeMble M HE IMOJJAIONMecs ObICTPOMY pPa3jioKCHHUIO BEIleCTBa MOTYT TEM HE MCHEe
OKa3bIBaTh XPOHUYECKOE TOKCHKOJOTHYECKOE BO3JICHCTBHE, B YACTHOCTH MOTOMY, YTO Takash HHU3Kas
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CMOCOOHOCTh K Pa3JI0XKEHHIO MOXET BECTH K 0oJiee JUITMTENbHOUN MPOJOIIKUTEIEHOCTH BO3JICHCTBHS B
BOJIHOM cpeje.

A9.2.3.7 [Ipu u3mepeHrunu TOKCUYHOCTH B BOJAHOM Cpeie HEBO3MOKHO MOABEPTHYTh TECTUPOBAHUIO
BCC BHUJBI OPraHU3MOB, IPHUCYTCTBYIOIIMX B BOJHOW JKocHCcTeMe. [l03TOMy BBIOMPAOT BHJIBI-
MPEACTAaBUTEINN, KOTOPHIE OXBATHIBAIOT OMPEEICHHBIN P TPO(YHIESCKUX YPOBHEH M TAKCOHOMHYECKUX
rpynm. TakcoHsl (pbIOBI, pakooOpa3Hbie W BOJHBIE pACTEHHUS), BBHIOpaHHBIE B KadecTBe '0a30BOTO
MHOXeCTBa" BHJOB, CIYyXKalluX I pacueTa OOJBIIMHCTBA MapaMETPOB OMACHOCTH, MPEICTaBISIOT
MHUHUMAJIBHYI0 COBOKYIHOCTH JAHHBIX, ITO3BOJISIIONIYIO OCYIIECTBUTH HCUEPIIBIBAIONIYIO OICHKY
onacHocTH. [ly1s onpeienieHnst Kilacca OMaCHOCTH MCITOIb3YeTCst OOBIYHO CaMbIil HU3KHN U3 UMEIOLUXCS
moKaszarejeld TOKCUYHOCTU. YUMTHIBAasl IIMPOKOE pa3HOOOpa3We BUIOB OPTaHU3MOB B OKpYKarolleH
cpejie, TPU UCIBITAHHBIX BUJA MPEICTABIISIIOT COOOH JIUIIb MPUOJIU3UTEIBHYIO BRIOOPKY, U TIO3TOMY JUIS
OTIpeNieNIeHHs] KJlacca OMMAacHOCTH BBIOMPAIOT U3 MPEJOCTOPOKHOCTH Hanbosee HU3KUI mokasarens. [Ipu
STOM TPHU3HAETCS, YTO YYBCTBUTEIBHOCTh BHUAOB MOYKET MMETh HECKOJIBPKO TOPSAIKOB BEIWYUHBI U UTO,
CJIC/IOBATEILHO, B OKPYXKAIOIIEH cpelle MOTYT ObITh 00Jiee MU MEHee YyBCTBUTCIbHBIC BUJbI. Takum
o0pa3oMm, TpW HATHYAH OTPAHWYCHHBIX [IaHHBIX HWCIOIb30BaHWE HaAMOOJiee YYBCTBUTEIBHBIX W3
WCITBITAHHBIX BHUOB IO3BOJIIET MOJYYUTH OCTOPOXKHOE, HO MPHEMIIEMOE OIpeejeHne OMacHOCTU. B
HEKOTOPBIX CIIyYasX, KOT/Ia IIKaJy YYyBCTBUTEIBHOCTH MOYXHO YCTAaHOBUTH C OOJIBIICH TOYHOCTHIO, YEM
3TO OOBIYHO BO3MOXKHO, B YaCTHOCTH KOTJa MMeeTcs OoJiee oOmmupHas 0a3a JaHHBIX, UCIOJIb30BaHUE
HamboJiee HHU3KOTO 3HAYCHUS TOKCHYHOCTH C IEIbI0  KJIACCH(PUKAIIUM MOXKET OKa3aThCs
HeneliecooOpa3HbiM. Takue 0a3bl JaHHBIX CIIEYET OLICHUBATH C JIOJDKHOM MPEIOCTOPOKHOCTHIO.

A9.2.4 Ilpakmuueckoe npumenenue

A9.2.4.1 Kak mpaBuno, mis kinaccupUKaldd BEIIECTBA HEOOXOAMMO 3aHSATHCS IOMCKOM 0a3
JaHHBIX U APYIrUX UCTOYHHUKOB COOTBETCTBYIOUIMX JaHHBIX, T-ITO6I)I MOJYYUTH CICAYIOIIUC DJIECMCHTBI
uH(pOpMaLKU:

a) pacTBOPUMOCTH B BOJE;
b) octpast TokcmaHOCTH B BogHOH cpene (JI(D)Ksos);
C) XpOHMYECKasi TOKCUYHOCTh B BonHOU cpeae (KHD u/unu skBuBanent JK,);

d) mmeromuecs: TaHHBIE O PA3JIOKEHUH (M KOHKPETHBIE CBHJETEICTBA CIIOCOOHOCTH K
AKTHUBHOMY OMOPA3JI0KECHHIO);

€) JaHHBIC O CTA0OWIBLHOCTHU B BOJHOH Cpejic;
f) xoaddumment 6mokonneHTpanuu B peidax (KbK);
g) koddpduimreHT pacupeaenenus okranoy/Bojaa (log Koy).

XoTs pJaHHBIE O PAcCTBOPUMOCTH B BOJE M BOJOCTOMKOCTH HE WCIOJB3YIOTCS B
KPUTEPHSIX, OHM MMCIOT TEM HE MEHEE Ba)KHOE 3HAUYCHHE, MOCKOJIBKY OKa3bIBAIOTCS MOJE3HBIMU TPU
WHTEPIIPETAINN JAHHBIX, KACAIOIMUXCS IPYTUX CBOUCTB (cM. MyHKT A9.1.10).

A9.2.4.2 Jnst mpoBepenust kinaccuukanuu clieyeT cHadala MOPOaHAIM3UPOBATH HMMEIOLIUECs
JaHHbIE O TOKCUYHOCTH BOAHOM cpenbl. HeoOxonnmMo paccMOTpeTh Bce UMEIOIIMECs JaHHbIE U BbIOpATh
T€ U3 HUX, KOTOPbIC OTBEYAIOT KPUTEPUSM KadecTBa, TpeOyeMbIM ais kiaccuduxanuu. Eciu naHHbIX,
KOTOpBIC yIOBJIECTBOPSIOT KPUTEPUSIM KadecTBa, TPeOyeMbIM CTaHIAPTH30BAaHHBIMU Ha MEXIYHAPOIHOM
YpOBHE METOAaMH, HE UMEETCsl, TO HeoOX0auMo OyAeT PaccCMOTPETh BCE MMEIOLIMECS NaHHBIEC, YTOObI
OTIPEJICIIUTh, MOXET JIM OBITh OCYIIECTBICHA KiaccHupuKanusi. Ecnu JaHHbIE MOKAa3bIBAIOT, YTO OCTpas
BoaHas TokcuuHOCTb JI(D)Ksy Oompme 100 mMr/m ans pacTBOPHMMBIX BELIECTB M XPOHHUYECKasl BOJHAs
TOKCUYHOCTH OOJbiIe 1 MI/J, TO BEIIECTBO HE KIACCHPHUIUPYETCS B Ka4eCTBE OMAcHOro. B HEeKOTOpBIX
ciaydasX HHUKakod 3(QexT B XOJe HCHBbITAHHWS HE HAOJIOJAaeTCsA, M TOrJa OTMEUYaeTCs 3HauCHHUE
TOKCUYHOCTH BOJHOM CpeJbl, MPEeBHIIIAIONIEe pPACTBOPHUMOCTh B BOJAE, T.€. OTCYTCTBHE OCTpPOH
TOKCUYHOCTU B JMala30HE KOHICHTPAUMH BIUIOTH 10 PACTBOPUMOCTH B HCHBITYeMOH cpene. B Takom
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ciaydae, M KOrJa pacTBOPUMOCTh B HCIBITYeMOW Cpeae cocTaBiser =1 Mr/ia, BemecTBo He
Kaccuuumupyercs.

A9.2.473 Ecnu umerorcss gaHHbIE O XPOHMYECKOW TOKCHYHOCTH B BOJHON cpeae, MOPOroOBbIE
3HA4YEeHUs OyAYT 3aBHCETHh OT TOTO, SIBISCTCS JIK CKOPOCTh PAa3JI0KEHHS JaHHOTO BEIIEeCTBA BRICOKON MU
Hu3KoH. [ToaToMy ISl BEIIECTB, CKOPOCTh PA3JIOKEHHUS KOTOPBIX HE SIBJISIETCS OBICTPOM, U JJIsl BEIIECTBR,
10 KOTOPBIM OTCYTCTBYET MH(OpPMAIUs O CKOPOCTH HUX Pa3JIOKCHHUS, TIOPOTOBBIC BEIUYMHBI SIBJISIOTCS
0oJlee BEICOKMMH, YeM BEJIMYHHBI JIJIS BEHIECTB, IO KOTOPBIM OBICTPasi CKOPOCTh MX PA3JIOKEHUS MOXKET
ObITh mOJTBEepXkKAcHA (cM. ['1aBa 4.1, Tabnuiet 4.1.1 u 4.1.2).

A9.24.4 Korna nHamboJsiee HM3KHE 3HAUCHHsI OCTPON TOKCHYHOCTH B BOJHOHM CpEJIE COCTaBISIIOT
menee 100 MI/m ¥ OTCYTCTBYIOT IOJHBIE JAaHHBIE TI0O XPOHUYECKOW TOKCHYHOCTH, CIEAYET B TEPBYIO
odepeNlb PEInTh, MOJ KaKOW KJIacC OIMACHOCTH IMOJMAJaeT 3Ta TOKCHYHOCTH, a 3aT€M OIpEeeIHTh,
OTHOCHUTCS JIM JTaHHOE BEIIECTBO K MOJKJIACCY XPOHUUECKOW W/WIIM OCTPOU OMACHOCTU. JTO PEIICHUE
MPUHUMAETCS Ha OCHOBE MPOCTOr0 aHaIM3a UMEIOIIHUXCS JaHHBIX 0 KO3 duimeHTe pacupeneieHus log
K, 1 o paznoxenun. Eciou log K, = 4 unu eciau BEmecTBo He MOXKET pacCMaTPUBATHCS KaK BEIIECTBO,
CIoco0HOE K OBICTPOMY Pa3NOKEHHUIO, TO HE3aBUCHMO MPUMEHSIETCS TOIXOISIIANA KIACC OMACHOCTH MIPU
JOJATOCPOYHOM BO3JICUCTBUH (XPOHUYECKASI TOKCUYHOCTh) UJIM COOTBETCTBYOLIMN KJIACC OMACHOCTH IIPU
KpPaTKOCPOYHOM BO3ACHCTBUU (OCTpasi TOKCUYHOCTH). CleayeT OTMEeTUTh, 4To, XoTs log K, sBIsieTcs
HanOoyiee JIETKUM ISl TIONyYEeHHS TOKa3aTeJeM CIIOCOOHOCTH K OMOAaKKyMYJISIIIHH, TPEAINOYTeHUE
otnaercs KBK, nmonyyeHHOMYy oOmnbITHBIM nyTeM. Eciin 3TO 3HaueHHE HM3BECTHO, TO MPEANOUYTUTEIbHO
HCTIONIB30BaTh UMEHHO €ro, a He kKoddduruent pacupeaeicuus. B Takux ycmoBusx KBK = 500 moxet
CBHUJICTENILCTBOBATh O OWOAKKyMYJANHMH, TOCTATOYHOW JUIsI OTHECEHHWS JAaHHOTO BEIeCcTBa K
COOTBETCTBYIOIIEMY KJIACCY OMACHOCTHU MPHU JOJATOCPOUYHOM BO3ACHCTBUU (XPOHUYECKAsE TOKCUYHOCTD).
Ecnmm BemecTBO sBISETCS Kak  ObICTpOpasiararoiieMcsi, TaK W HWMEET HHU3KUH IOTCHITHAT
onoakkymysiun (KbBK <500 wmm npu ero orcyrctBuu K, <4), TO B 3TOM clilydae €ro HE CIeAyeT
MOMEIATh B KJAcC OMACHOCTH IPHU AOJTOCPOUYHOM BO3ACHCTBUU (XpOHHYECKAash TOKCUYHOCTH), €CIIU
JTAaHHBIE IO XPOHNYECKON TOKCUYHOCTH HE YKa3bIBAIOT Ha MHOE (CM. MyHKT A9.2.4.3).

A9.2.4.5 B cnywae cmabopacTBOPHMBIX BEHIECTB, OOBIYHO TEX W3 HHUX, KOTOpbIE 00JIaJaroT
PacTBOPUMOCTBIO B MCIBITYeMOH cpelne <1 MI/i1 ¥ He HpPOSBISIOT TOKCHUYHOCTH JUIsl BOJAHOM Cpelnbl,
CJenyeT MPOJOJDKUTh aHaju3, 4TOOBl YCTAaHOBUTb, HY)KHO JIM MX OTHOCHTH K Kilaccy XxpoHHYeckoi
tokcuuHocTu 4. Tak, eciam BemeCTBO HE MOAaeTcs OBICTPOMY PA3IOKEHHIO M SIBHO CIIOCOOHO K
omoakkymymsanuu (KBK > 500 wnn, npu orcyrcrBun nanaeix o KBK, log K, =4), oHO oTHOCHTCS K
XPOHMYECKON TOKCHUYHOCTH 4.

A9.2.5 Hanuuue oannvix

JlaHHBIE, WCMONB3yeMble I KiIacCU(HUKAIMKA BEIIECTB, MOTYT OBITH TOJIYYEeHBI H3
UCTOYHUKOB HMH(pOpMAIMK, TpeOyeMbiX JUisi pa3padOTKH HOPMATHBHBIX JOKYMEHTOB, U U3
COOTBETCTBYIOIIEH CHpPaBOYHOM JUTEpaTyphbl, XOTS CYUIECTBYIOT TakKKe MW psJ NPU3HAHHBIX Ha
MEXIyHApOJIHOM yYpOBHE 0a3 IaHHBIX, KOTOPBIE MOTYT TOCIYXUTh HETIOXOW OTIPABHOW TOYKOW. DTH
0a3bl JaHHBIX OTJIMYAIOTCS IPYT OT APYyTra MO KauecTBY U MOJHOTE JAaHHBIX, U MalOBEPOSTHO, YTOOBI BCe
CBeJIeHUs, HEOOXOAMMBIE ISl COOTBETCTBYIOLIEH KilacCH(HKAIMK, COJIEPKAIUCh B KaKOH-TUOO0 OJHOM
n3 HuX. HexkoTopsie 6a3bl MaHHBIX CIEUANN3UPYIOTCS HAa BOAHOW TOKCHYHOCTH, JAPYTHE — HA MPOTHO3E
COCTOSIHMA OKpyXKamomei cpeasl. llocTaBIIMK XHMMHYECKOTO BemecTBa 005S3aH IMPOU3BECTH
HEOOXOIUMBIH MTOUCK U MPOBEPKY, YTOOBI OMPEICIUTh NIUPOTY OXBAaTa M KAY€CTBO UMEIONIUXCS TaHHBIX
U HCIIOJIb30BaTh MOJYYEHHYIO HH(OpPMAIMIO B MpoIlecce IPUCBOCHUS COOTBETCTBYIOIIETO Kiacca
OTIAaCHOCTH.

A9.2.6 Kauecmeo oannvix

A9.2.6.1 [Ipouenypa TOYHOTO  HCIOJB30BAaHUSI  UMEIOLIUXCSA  JAaHHBIX  OIMNHCHIBAETCS B
COOTBETCTBYIOIIEM pa3ielie, HO, KaK MPaBUiIO, MPEAMOUYTCHUE CIEAYET OTAaBaTh TaHHBIM, MOJYICHHBIM
B COOTBETCTBHU CO CTAHJAPTHBIMUA MEXKIYHAPOTHBIMU PYKOBOISIIUMY TPHHIMIIAMU U TPaBUIbLHBIMU
nabopatopHbIMH MeTonaMu. OHAKO KiIacCU(pUKAIUS MOXKET OCYIIECTBISATHCS Ha OCHOBE HAMIYYIIHAX
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UMCIOIIHUXCA TaHHBIX. TaK, €CJIM HC HMMCCTCA IAaHHBIX, OTBCYUAIOMHMX BBIIICU3I0XCHHBIM KPUTCPHUAM
Ka4dyc€cCTBa, Knaccn(bm(aumo TEM HC MCHEC IMPOU3BOJAUTHL MOXHO, HO IIpHU YCIOBHUU HCIIOJIb30BAaHUA
JAOCTOBCPHBIX HOAaHHBIX. Z[J'ISI 00JIerueHuss >TOU onecpanuun pa3pa60TaH0 U IMHUPOKO HCHOJB3YCTCA
PYKOBOJCTBO I10 OLIEHKEC KaYC€CTBA JaHHBIX, B KOTOPOM NPEAYCMOTPEHBI B IEJIOM CIICAYIOIME KIACCHI:

a)  JaHHBIE, TONy4YeHHbIe H3  OQPUUUAIBHBIX  HCTOYHUKOB,  YTBEPKICHHBIX
perIaMeHTUPYIOIINMHU OpraHaMU, TakuxX, kak MoHorpadpuu EC, mocmsmeHHBIE
BOIIpoCaM KadeCTBa BOJbI, U KPUTCPUHU KauC€CTBA BOJbI AreHTcTBa 10 OoXpaHe
okpyxaromeid cpenst CIHIA (AOOC CIIA). OTtu maHHBIE MOTYT CUYHUTAThCA
JIOCTOBEPHBIMHU Il 1leniedl  kimaccudukanuu. OpHaKo OSTH JaHHBIE — HeE
C/IMHCTBCHHBIC M3 HMCIONIMXCS JaHHBIX, W HEOOXOJIMMO JOJIKHBIM 00pa3oM
MMPOBCPATHL ATy COCTABJICHUSA OTUCTA, COACPIKALICTO 3THU AAaHHBIC. B Hpux MOTYT
OBITh HE YUTEHBI HEJJABHO MOJYyYCHHBIC JaHHbBIC,

b)  J1aHHBIE, TOJyYEHHBIC HA OCHOBE HWCIIBITAHWHA, MPOBEJCHHBIX B COOTBETCTBHU C
HOpPMAaTUBaMH, NPU3HAHHBIMM HA MEXKJIyHapOJHOM YpOBHe (Hampumep,
PykoBomsmue mnpuanumer ODCP), wnm ¢ HanmoOHAaNbHBIMA HOPMaTHBaMH
paBHOIIeHHOT0 KadecTBa. C ydeToM mpoOiieM MHTEpIpeTalnd, paccMaTpuBaeMbIX
B CIICJIYIONIUX pa3jieiiax, 3TU JaHHbIE MOTYT HUCIIOJIb30BAaThCS JIJIs KJIaCCU(DUKAIINH;

C)  JaHHbIE, TMOJYYCHHbIE HA OCHOBE OIBITOB, KOTOPBIE, HE COOTBETCTBYSI CTPOTO
KakoMy-TH0O W3 BBIIICYIIOMSHYTBIX HOPMAaTHBOB, MPOBEAECHBI C COOIIOIEHHEM
MPUHATBIX ~ OPUHIUIOB ©W  METOAOB W/MiW  OBUTM  TPOAHAIM3UPOBAHBI
PAaBHOLICHHBIMH  PETYJISATUBHBIMH OpraHamMu 10 wux nyOnukamuu. Ecmou
3apeTUCTPUPOBAHBI HE BCE JKCIIEPHMEHTAIbHBIC JaHHBIE, TO ISl OMpPENeIeHUS
MTOJTYYCHHBIX JAaHHBIX MOXET OKa3aThCs HEOOXoaMMOU CyOBeKTHBHas OleHKa. B
MPUHIMIIe, TaKWue JIaHHbIE MOTYT HCIIOJb30BAaThCSI B  paMKaX CXEMBI
KJIaccu(pUKaIUK;

d) JaHHBIC, IMOJIY4YCHHBIC Ha OCHOBC MCTOANKH I/ICHBITE[HI/IfI, 3HAYUTCIBHO
OTKHOHHmmeﬁCH OT CTAHAAPTHBIX PYKOBOJAMNIUX MNPUHOUIIOB H chTanmeﬁca
Malio Ha):[e)KHOﬁ. Takue JaHHBIC HC JOJIXKHBI UCITOJIb30BATHCA B KJ'IaCCI/I(l)I/IKaLII/II/I;

e) nanaeie Tuna K3CA. YcnoBus MCIONb30BaHUS 3THX JTAaHHBIX U UX JOCTOBEPHOCTH
paccMaTpUBaIOTCS B COOTBETCTBYIOIINX pa3aeiiax;

f) JIaHHBIC, KOTOpbIC TOJYYEHbI M3 BTOPUYHBIX HCTOYHUKOB, TaKHX, Kak
CIIpaBOYHUKH, pedeparbl, CCHUIKM W T.Jd., U KA4eCTBO KOTOPBIX HEJb3s
HEMOCPEACTBEHHO OIeHUTh. ClieyeT NpOoaHaJu3UpPOBaTh OSTU JIAHHBIC, YTOOBI
OTIPEJICNIUTh, MOXHO JIM OyJeT MX HCIOJb30BaTh B CJy4ae OTCYTCTBUS JAHHBIX,
COOTBETCTBYIOIIHNX YPOBHAM KadecTBa 1, 2 mim 3. DTW JaHHBIE JOJKHBI OBITH
JIOCTATOYHO TOJPOOHBIMU, YTOOBI MOXHO OBLIO OIEHUTh WX KadecTBO. [lpu
OTIPEJICIICHUH MPUEMIIEMOCTH ITHX JaHHBIX JUIS TleJield KiiacCu(UKaIUU CleayeT
JIOJDKHBIM 00Pa30M YYUTBIBATH TPYJAHOCTH, C KOTOPBIMU MPUIIIOCH CTOJIKHYTHCS B
X0JI€ UCIIBITAHUN U KOTOPBIE, BO3MOXHO, MOBJIUSIIM HAa KAYECTBO JIAHHBIX U MOTYT
MPUBECTH K HE3HAYHUTENIbHBIM pe3yJibTaTaM C TOYKH 3PEHUS  YPOBHS
yCTaHOBJIGHHOU omacHocTH (cM. A9.3.6.2.3).

A9.2.6.2 Krnaccupukanuo MOXHO TakKe MPOU3BECTH HA OCHOBE HEMOJHBIX HAOOPOB JaHHBIX O
TOKCUYHOCTH, HAllpUMeEp KOrja He MMeeTCsl AaHHBIX 10 BCEM TpeM TpoduueckuM ypoBHIM. B 3Tux
ciydasix Kiaccu@HKamuss MOXET CUUTAThCS 'BPEMEHHOW' 1O TeX Mop, Moka He OyaerT MoyydyeHa
JOTIOTHUTENbHAs wHpopManusa. Kak mpaBuio, mpex/e yeM Ha3HaudaTh KJIacc OMAacHOCTH, HEOOXOIUMO
ydecTb BCe HMeloluecss JaHHble. [Ipu OTCYTCTBHM BBICOKOKAYECTBEHHBIX JaHHBIX HEOOXOIUMO
YUHUTHIBATh JaHHble Oojiee HU3KOro KadecTBa. B Takux ycioBusx TpeOyeTcsi cyObeKTHBHAs OLIEHKa
peaJpHOTO YpOBHA OmNacHOCTH. Hampumep, Korga WMEIOTCS BBICOKOKAYECTBEHHBIE JaHHBIE I10
OTZEIbHOMY BHMJly WJIM TaKCOHY, 3TH JaHHbIC JOJDKHBI HCIIOJIB30BATHCS BMECTO JIIOOBIX JaHHBIX Ooiee
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HU3KOTO KayecTBa, KOTOPBIE TAK:KE€ MOTYT UMETHhCS B PACHOPSIKECHUH B OTHONICHWH 3TOTO BUJA WIH
TakcoHa. OJIHAKO BBICOKOKAYECTBEHHBIC JAHHBIC MO BCEM TPOPUUYECKHM YPOBHSM HE BCErJa MOTYT
UMeThCcsl B 0a30BOM Habope NaHHBIX. B ciydae Tpoduueckux ypoBHEH, MO KOTOPBIM HE HMEETCS
BBICOKOKAQUYCCTBCHHBIX JaHHBIX, HCO6XOZ[I/IMO GYJIGT YUYUTHIBATh JIaHHBIC 60J1ee HHU3KOI'o KadecTBa.
Jns ydera TakWX JaHHBIX, OJIHAKO, MOTpeOyeTcsS TakKe YYUTHIBATH TPYAHOCTH, CBS3aHHBIE C
MOJIy4YeHUEM JIOCTOBEPHOTO pe3ynbTaTa. Hampumep, B ciaydae XMMHUUYECKOW MPOAYKIIUU, HEYCTONIHBOM
B BOJC, OCO6eHHOCTI/I HUCIBITAHUA M CXEMa JKCICPHMMCHTA MOI'yT MMCTh PCHIANOIICEC 3HAUCHHUC IJIdA
OLIEHKM BO3MOYKHOCTEM HCIOJIb30BaHUS HEKOTOPBIX JAaHHBIX, TOrJAa Kak JJsi APYroil XUMHUUYECKOM
MPOAYKIIMM OHU MOTYT UMETh MEHEee BAXXKHOE 3HAUYCHHE. DTH TPYIHOCTH Oosiee MOAPOOHO OTUCKIBAIOTCS
HIDKE B pazgene A9.3.

A9.2.6.3 OOBIYHO ompeJielicHHEe ONMacHOCTEH W, CJIEeNOBATENbHO, KiIacCU(pUKALMUS OCHOBAHBI Ha
MHOPMAaNNU, HETOCPEICTBEHHO MOMydaeMOi B XOJ€ MCHBITAHUN HcciaeqyeMoro BemectBa. OpHako B
HEKOTOPBIX CIIyYasX B XOJI€ UCTIBITAHUN MOTYT BO3HUKHYTh TPYAHOCTH MJIM UX PE3YJIbTAaThl HE OTBEYAIOT
31paBoMy cMbiciy. Hanpumep, HekoTopass XMMHUUYECKas MPOIYKLHUs, Oyaydd yCTOWYMBOM B €MKOCTH,
Oonee wiIM MeHee OBICTPO pearupyloT B BOJE, MPUBOAA K OOpa30BaHUIO MPOIYKTOB Pa3lIOKEHUS,
KOTOpBIE MOTYT 00JamaTh pa3iInYHBIMH cBoiicTBamMu. Korma 3To pasmokeHne NpoTeKaeT OBICTPO,
MOJIyYCHHbIE JAHHBIC UCIBITAHUNA YacTO MO3BOJIAIOT ONPEASIUTh ONAaCHOCTH, CBSA3aHHbBIE C MPOAYKTAMHU
pa3NoKeHHUs, TaK KaK UCTIBITAHUSM MOJBEpraloTcss MMEeHHO oHM. Kak mpaBuiio, 3T JaHHBIE MOTYT OBITh
UCTIOJB30BAHbl JUIS KJIAcCH(UKAIMM HMCXOJHOTO BemiecTBa. OIHAKO, €CIM MPOIECC pa3iIoKeHUS
npoTrekaer 6ojee MeATeHHO, MOYKHO UCTIBITATh HCXOIHOE BEUIECTBO U MOJIYYHUTh JaHHbIE 00 OMacHOCTH,
KaKk ¥ B MpeAblAylIeM NpuMepe. 3aTeM MOXKET OBbITh YYTCHO MOCHEAYIOLIee Pa3IoKEeHHE, YTOOBI
ONpeneNnTh, K KaKkOMy KJaccy OIIAaCHOCTH OTHOCHTH JaHHOE BEIIECTBO — OIIACHOCTH IIPH
KPaTKOCPOYHOM BO3AEHCTBUH (OCTpas TOKCHYHOCTH) WJIM ONMACHOCTU HPH JOJITOCPOYHOM BO3JACHCTBHM
(XpoHHYECKass TOKCHYHOCTH). B HEKOTOPBIX CllydasX HCHBITYyeMOE TaKMM 00pa3oM BELIECTBO MOXKET
OPHUBECTH, pasjarasich, K 00pa3oBaHHUIO elie OoJjiee OMAcCHOrO MNpoAyKTa. B Takux ycnoBuax ans
KJIacCU(UKAIMM  HMCXOJHOTO BEHIECTBA CIEAYEeT JIOJDKHBIM  00pa3oM  YYHUTHIBATH  ONACHOCTD,
CBOMCTBEHHYIO NPOAYKTY pa3jOXKEHHUs, a TaKKe CKOpPOCTb, C KOTOPOH 3TOT MNPOAYKT MOXKET
00pa3oBBIBATHCS MPU HOPMAJIbHBIX YCIIOBUSX OKPYKAIOIIECH CpPeabl.

A9.3 BoaHasi TOKCHYHOCTE
A9.3.1 Beeoenue

OnpeneneHrue ONAaCHOCTH AaHHOI'O BELIECTBA IS BOXHOM cpeabl OCHOBAHO HA BOAHOM
TOKCHYHOCTH ATOTO BelllecTBa. B ocHOBe kiaccuuKamuu JiexaT TaHHbIE O TOKCUYHOCTH, TIOJy4YEHHBIC B
OTHOUICHWH PBIO, pPaKoOOpa3HbIX W BOJOPOCICH WM BOJHBIX pacTeHUH. DTH TaKCOHBI OOBIYHO
OPUHUMAIOT B KayecTBE NMpeAcTaBUTeNed BOAHON (ayHbl U (DIOphl B LENSIX ONpEneseHUs! ONacHOCTH.
BeposiTHOCTh HAXOXKIEHUS JAaHHBIX 110 3TUM TaKCOHAM OTHOCHUTEJBHO BBICOKA Ojarojapsi TOMy, 4YTO OHH
HIMPOKO TMPHU3HAHBI PETYJATHBHBIMU OpPraHaMd M XMMHUYECKOW MpoMblnuieHHOCThI0. C menbio Ooisee
TOYHOT'O YCTAHOBJICHHUS MapaMeTpPOB ONACHOCTH I BOJHOW Cpeabl HCIOJIb3YeTCS TaKXKe M Apyras
uH(pOpMaLKs O MOBEIECHUN BEIIECTB M OPraHM3MOB C TOUYKU 3PEHMS PA3IO0KECHUS U OMOAKKYMYIISIIHH.
B HacTosimem paszene OMUCBHIBAIOTCS COOTBETCTBYIOIINE UCTBITAHUS Ha ONpeieeHHe SKOTOKCUYHOCTH,
MPUBOJUTCSA PsAJ OCHOBHBIX KOHLEMNUIMH OLEHKH HKCIEPUMEHTAJIbHBIX JaHHBIX W HCIIOIb30BAHUS
pPEe3yNbTaTOB HCHBITAHUH B MX Ppa3JIMYHBIX KOMOMHAIUAX U KJIAacCU(UKALUM, PEIIOMUPYIOTCS
MOJXOJIbl, HCIOJb3yeMble MPH padOTe C TPYAHBIMH BEHICCTBAMH, M KPaTKO H3JaraioTcsi CBEACHHS,
Kacaroluecs HHTEPIPEeTallui KaUyeCcTBA TaHHbIX.

A9.3.2 Onucanue ucnvimanuiu

A9.3.2.1 B nmensx knaccudukamuu BEIIECTB B paMKaxX COINIACOBAHHOW CHCTEMbI JaHHBIE O
TOKCUYHOCTH IS TPECHOBOJHBIX BHJIOB W MOPCKHX BHJOB MOTYT pPacCMaTpPUBAaThCS B KadecTBE
paBHOUeHHBIX. Cleayer OTMETHTh, YTO HEKOTOPBhIE BUJBI BEHISCTB, HAIPUMEP HOHHU3UPYIOMIASLCS
OopraHuyeckas XMMHUYECKas MPOAYKIUS WM META/NIOPTaHMYECKUE BEIIECTBA, MOT'YT MPOSIBIIATh Pa3HYIO
TOKCHYHOCTh B MPECHOW BOJEC M B MOPCKOW Boje. [TOoCKOIbKY 1esib KIAacCH(UKAIIMH COCTOUT B TOM,
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4TOOBI 0XapaKTepU30BAaTh OMACHOCTH JJIsi BOJHOW Cpelbl B IEJOM, TO BBIOMpAeTcs pe3yibTart,
MOKA3bIBAIOIINY HANOOIBIIYI0 TOKCUIHOCTD.

A9.3.2.2 Kpurepun CI'C, ncnone3yemsle 715 ONpEAEIICHUS] ONIAaCHOCTEN JJIs 3/10pOBbA UeIOBEKa U
OKpY’Karomiei cpeabl, JOMKHBI ObITh HEUTPATbHBIMU IO OTHOIIEHHWIO K METOJY MCIBITAHUS U JTOJKHBI,
TakUM O00pa3oM, JOMYCKaTh pa3id4Hble MOAXOAbl, €CIM O3TH TNOAXOAbl HAay4YHO NPABHIbHBI H
000CHOBAaHHBI B COOTBETCTBUU C MEXAYHAPOJHBIMU NMPOLEAYPAMH U KPUTEPUSMH, YK€ UCIOIb3YEMbIMU
B JICHCTBYIONIMX CHCTEMax /Jis OINpeJeeHuss COOTBETCTBYIONIMX BHJOB OIMACHOCTH, M €CIU OHHU
MO3BOJIAIOT TOJNy4aTh B3aUMOIpHEMIIEMble JaHHbIE. B COOTBETCTBHMM C mpenjaraeMoil CHUCTEMOM
(OECD, 1998):

"Ocmpasi MOKCUYHOCMb 00bIUHO Onpedensiemcs ¢ ucnoavbizoganuem 3uavenuil JIKsy oas
polb npu 96-uacosom 6ozoeticmeuu (Pyxkosooswuii npunyun ucnotmanutl 203 OOCP unu
pasHoyerHbvlll Memood), 3uauenuii IKsy 01 pakoobpasuwix npu 48-uacosom o3zdeticmsauu
(Pyxosoosuwyuti npunyun ucnvimanuti 202 OOCP unu pasnoyenuwiii memoo) u/uiu
suavenuti IKsy 0 6odopocaetl npu 72- uau 96-uacosom eozoeticmeuu (Pyxkosooswuil
npunyun  ucnoimanuu 201 OOCP  unu  pasnoyeumnslii  memoo). Omu  6uUobl
paccmMampugaromes 6 Kauecmee 3aMeHumenell 8cex GOOHbIX Op2AHU3MO8, U MO2ym
maxoice y4umuvleamvcsi OAHMHble O Opyeux eudax, maxux Kak pscka (Lemna), eciu
umMeemcst NOOX00AWAsT MemoO002ust UCnblmanui’”.

HcnbiTanns Ha XPOHHUYCCKYIO TOKCHUYHOCTbH npeanojararT Kak IIpaBUJIO
MIPpOAOIZKUTCIIBHOC BO3I[€I>1CTBHC, KOTOPOC MOKCT JJIUTHCA OT HECCKOJBbKUX ,Z[Hef/i JO OJHOIo roga u mgaxe
00JbIlIE B 3aBUCUMOCTHU OT PEOPOAYKTHUBHOI'O NUKJIA BOAHOI'O OpraHu3Ma. WcneiTanus Ha XPOHUYCCKYIO
TOKCHUYHOCTb MOTI'YT MPOBOJUTHCA MJIA OLUCHKH HCKOTOPBIX BHUAOB OIIACHOCTH, CBA3AHHBIX C POCTOM,
BBDDKMBAHUEM, PA3SMHOXKCHHUEM U Pa3BUTUEM HCIBITYEMOTI'O OpraHu3Ma.

"JlaHHble 0 XPOHUYECKOU MOKCUYHOCMU UMEHOMCS 8 MeHbUueM 00beme no CPABHEHUIO C
OaHHbIMU 00 OCMPOU MOKCUYHOCMU, U NPOYEOYPbl COOMEEMCMEYIOUUX UCHLIMAHUL 8
Menbulel cmeneHu CcmaHoapmu3uposansl. Jlonyckaemcs UCHOIb308aAHUE OAHHBIX,
noOY4YeHHvlx 6 coomeemcmeuu ¢ Pyxkosodawumu npunyunamu ucnvimanun 210 O9CP
(Pviba, ucneimanusi MOKCUYHOCMU HA PAHHUX cmaousax scusnu), 202 (vacms 2) uau 211
(Pasmnooicenue dapuuii) u 201 (Booopocau, ucnvimanue mopmodicenus pocma). Mozym
UCNOTBL30BAMBCSL U Opyeue NposepeHHvle U MeHCOYHAPOOHO NPUSHAHHLLE UCHLIMAHUSL.
Honsxcnol ucnonvzosameca Oaunvie o KHOD wunu Opyeue pasnoyewHvle OdauHble O
CL(EC)x".

B noxymente ODCP onuchiBalOTCS OCHOBHBIE CTATHCTUUYECKHE METO/IbI aHATU3a JaHHBIX
CTaHJAPTU30BAHHBIX UCIIBITAHUN Ha 3KOTOKCHYHOCTH (ODCP 2006 roxm).

A9.3.2.3 Crnenyer OTMETHUTb, YTO HEKOTOpBIE U3 pyKoBomsimux npuHuuno ODCP, npuBeneHHBIX
B KayecTBe MPHUMEPOB Kiaccu(UKAIMK, B HACTOsSIIEe BpPEeMsl MEPECMAaTPUBAIOTCS HIIM TOTOBSTCS K
oOHOBIIEHHIO. B pe3ynbTare Taknx IMepecMOTPOB MOTYT OBITh BHECCHBI HE3HAUHMTEIbHBIE M3MEHEHUS B
YCIOBHSI TPOBEACHUS HCHbITaHWH. [lodToMy rpynma »SKCHepToB, 3aHMMAaBHIAsCS pPa3pabOTKOM
COTJIaCOBAHHBIX KPUTEPHEB KIACCU(PUKALNH, NPEIyCMOTpesia HEKOTOPYI0 THOKOCTh B OTHOIICHHH
OPOJOJKUTEbHOCTH HCTIBITAHUH U J1aXKe MCIBITYEMbIX BHJIOB.

A9.3.2.4 HNmeroTcss MHOTOYHMCICHHBIE HWCTOYHHUKH, COACPIKAIUE PYKOBOISINHE ITPWHITUAIIBI
OpUEMJIEMbIX MCIBITAaHUH, MPOBOAMMBIX Ha pbIOax, pakooOpasHeix u Bojxopocisx (ODCP, 1999 rox;
AOOC, 1996 rox; ACTM, 1999 rox; UCO; EC). Monorpadus ODCP Ne 11, Detailed Review Paper on
Aquatic Toxicity Testing for Industrial Chemicals and Pesticides (moapoOHBIii 0030pHBII TOKYMEHT IO
UCTIBITAHUIO BOJAHOW TOKCHYHOCTH IPOMBIIIJICHHBIX XUMHUKATOB M IECTUIUIOB), SIBISETCS XOPOIIMM
COOPHHUKOM METOJIOB TMENAaru4ecKuX HCOBITAHUNH W HUCTOYHUKOB HH(GOPMALMHU 1O 3STOMY BHUIY
UCHBITAHUNA. DTOT TOKYMEHT SIBIISIETCS TAaKKE UCTOYHUKOM HMH(OPMALMU O APYTUX COOTBETCTBYIOLIMX
METOaX UCHBITAaHUH.
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A9.3.2.5 Hcnvimanus na povioax
A9.3.25.1 HcnbiTanns ocTpoil TOKCHYHOCTH

HcnpiTanust OCTpOH TOKCUYHOCTH MPOBOAATCA OOBIYHO B TedeHHE 96 4acoB Ha MajlbKax
BecoMm 0,1-5 rpammoB. HabmogaembiM 2 (HEeKTOM MpU 3THX UCTBITAHUSX SBISICTCS THOEIH MallbKOB.
PopIObI, mpeBbIIalOMIME MO BECY ATOT MOPSIOK BEJIWYUHBI, W/UIM NPOAODKUTEIBHOCTH HCIBITAaHUM,
cocTapyfmomas MeHee 96 4yacoB, NPUBOAAT OOBIYHO K MEHbILIEH 4dyBCTBUTEIbHOCTH. OAHAKO Takue
JAaHHBIE MOTYT OBITh HCIIOJH30BAHBI JUIS KJIacCU(PUKAINU, €CIId HE UMEETCS NMPUEMIIEMbIX JAaHHBIX IO
ppibaM MeHbIIEro pasMepa, HaOmoJaBIIMMCS B TeueHHe 96 4acoB, MIM €CIIM Pe3yJbTaThl TaKHX
UCIBITAHUN, NMPOBEACHHBIX HA pbI0aX MHOIO pa3Mepa WIM B TEUEHHE MHOIO NPOMEXYTKAa BpPEMEHH,
MOTYT MPHUBECTH K BKJIIOYCHHIO B Oosiee omacHbIi kiacc. Jlns kiaccudukanuu cienyeT UCIOoIb30BaTh
UCIIBITAHUs, COOTBETCTBYIONIME PykoBomsmiemy npuninumny 203 ODCP (Pwidbl, 96 uacos, JIKsg), nau
PaBHOLICHHBIN METOJ UCIIBITAHUS.

A9.3.252 HcnblTaHns XpOHUYECKONH TOKCHYHOCTH

WcnbiTanus pI0 Ha XPOHUUYECKYIO WU JOJTOCPOYHYIO TOKCHYHOCTDh MOTYT IIPOBOJIUTHCS
Ha OIUIOJOTBOPEHHOHN HKpE, 3apOABIIIax, MaIbKax WM PENpPOAYKTHBHO AKTHBHBIX B3POCIHBIX OCOOSX.
B pamkax cxembl kiaccupUKaIMd MOXXHO HCIIOIh30BATh WCIIBITAHUSA, COBMECTHMBIE ¢ PyKoBOIsSIINM
npuniuinoM 210 O3CP (Peiba, ucnbiTaHus TOKCUYHOCTH HA PAaHHUX CTaIUSAX XKU3HH), TECTUPOBAHUEM
)ku3HeHHoro 1ukia peiobl (US EPA 850.1500), wiu paBHOLCHHBIC HUCHBITAaHUS. [IpOAOIKUTEILHOCTh
MOYKET 3HAYUTEIBHO BaphbUPOBATHCSA B 3aBUCHUMOCTH OT eI HCHBITaHUU (0T 7 mo Gosee 200 cyToK).
Hab6mronaembie 3(hpekThl MOTYT BKIOYATh YCIEIIHOE BHUTYIUICHHE MajibKa, pocT (M3MCHEHUS JJIMHBI U
Beca), YCHEIIHbIM HepecT W BbDKMBaHUE. C TEXHMUYECKOW TOUKHM 3peHus, PykoBomammui mpuHiun 210
ODCP (Pniba, ucnbiTaHUS TOKCHYHOCTH Ha PAHHUX CTAIUAX JKHU3HM) SIBJSICTCS HCIBITAHUEM HE Ha
"XpOHHMUYECKYI0", a Ha CYOXpOHHYECKYI0 TOKCHYHOCTh, KOTOPO€ MPOBOJIUTCS Ha UYYBCTBUTEIBHBIX
cTanusix >KWU3HU. lchblTaHue 3TOro THUMNA IMIUPOKO MPU3HAETCS KaK CPEICTBO MPOrHO3UPOBAHUSA
XPOHHYECKON TOKCHYHOCTH M B ITOM KaueCTBE HCIIOIB3YeTCs B IENSAX KilacCH(PUKANWK B paMKax
COTJIAaCOBAHHOHN CHUCTEMBI. JIaHHBIX O TOKCHYHOCTH Ha PAHHUX CTAAUAX XKU3HU PBIO MMeEETCS Topasio
OoJIbIIIe 110 CPABHEHHIO C JAaHHBIMH MCCIICOBAHUH )KU3HEHHOTO ITUKJIA WU Pa3MHOXKEHUS PhIO.

A9.3.2.6 Hcnvimanus na paxoobpasmuvix
A9.3.2.6.1 HcnbiTanust ocTpoil TOKCHYHOCTH

HcnpiTanust OCTpOW TOKCHYHOCTH, MPOBOJUMBIC Ha pakooOpa3HbIX, HAYMHAIOT C
JTUYUHOYHBIX cTaauil. B ciyuyae nadHwmii ncnpitanue qutcs 48 gacoB. g ocTadbHBIX PaKOOOpPa3HBIX,
TaKMX Kak MHU3UJIUU W JIpyTue, MPOJOJIKHUTEIBHOCTh HCIBITAHHUS COCTaBIsAeT OOBIYHO 96 uacos.
PesynbraTomM HaONIOACHHUS SBISIETCS THOENb WM, BMECTO Hee, MMMOOWIM3anus. MMMoOuin3amms
onpeesieTcst Kak OTCYTCTBHE PEeaKLUH Ha JIETKUH TonuoK. [ist Kiaccudukanuu cienyeT UCIO0Ib30BaTh
WCIIBITAaHUSA, COOTBEeTCTBYIONME PykoBomsmemy nmpuHiuny 202, gacts 1, ODCP (aduus, ucnsiranus
HeMeIJIecHHOH uMMoOwnu3anuu), nokymentry US EPA OPPTS 850.1035 (Octpasi TOKCHYHOCTBH JJIst
MU3UIMN) UKW PAaBHOIIEHHBIM UCIIBITAHUSIM.

A9.3.2.6.2 HcnpiTannst XpOHHYIECKOW TOKCHYHOCTH

HcnpiTanuss XpOHUYECKOW TOKCHYHOCTH, NMPOBOJMMBIC Ha PAaKOOOpPa3HBbIX, HAYMHAIOT
OOBIYHO TaKXe C JUYMHOYHBIX CTaJU{ W MPOAODKAIOT IO IOCTHIKECHUS HCIBITYEMBIMH OPTraHU3MaMH
II0JIOBOTO CO3PEBAHMA M MX pa3MHOXKEHUs. B ciaydae madHuil 11 JOCTHKEHHS TOJIOBOTO CO3PEBAHUS H
BOCIIPOM3BOJICTBA TPEX MOKOJICHHH aoctaTouHo 21 nus. s musuguil tpedyercst 28 nHeil. PesynbraTh
HAOJIIOJICHUH BKJIOYAIOT BpeMs, HEOOXOAMMOE Ji IOJYYCHHsI MEePBOTO IOKOJEHUS, YHCICHHOCTH
MMOTOMCTBA, IPOM3BEJCHHOIO OJIHOH CaMKOW, pOCT M BbDKMBaHHE. B cxeMe Kiaccudpukaiuu
PEKOMEHIyeTCs UCTIOIb30BaTh UCIBITAHMS, COOTBETCTBYIONINE PykoBoasmemy npunnumny 202, gacTs 2,
OOCP (Haduus, ucnsitanus pasmHoxkenus), nokymenty US EPA OPPTS 850.1350 (Xponuueckas
TOKCUYHOCTD JUJIl MU3UUIN) WIN PAaBHOLIEHHBIM UCIBITAHUAM.
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A9.3.2.7 Hcnvimanus Ha 6000pocasnx/pacmenusx
A9.3.2.7.1 HcnbiTanns Ha BOAOPOCIISIX

Bonopocnu BeIpalnBaroTCA W MOJABEPTalOTCs BO3AEHCTBUAM HCIBITYEMOI'O BEIIECTBA B
cpene, 6oratoif mUTaTeNbHBIMH 3yeMeHTaMU. CieayeT HCIOJIb30BaTh MCIBITAHUSA, COOTBETCTBYIOLIUE
Pyxosopsimemy npuanumy 201 O3CP (Bomopocnu, ncnsiTaHus TOpMOkeHU pocTa). IIpu ctangapTHBIX
METOJaX HWCIBITAHUH HCHOJB3YETCS IUIOTHOCTh KJIETOK B KYyJbType, CIHOCOOHas oOecnednuThb
9KCIIOHEHI[UATBHBIA POCT HA BCEM MPOTSHKECHUH MCIIBITAHUS, KOTOPOE OOBIYHO JUTUTCS OT 3 10 4 JHEH.

WUcnwiTanne Ha BOOOPOCIIAX ABJIACTCA KPATKOBPEMCHHBIM UCIIBITAHWMEM W OHO HAllCJICHO
Ha TOJYy4YeHHE pe3yibTaTOB, KACAIOIMUXCS Kak OCTPOH, TaKk H XPOHMYECKOH TOKCHYHOCTH.
HPGHHOHTHTCHBHLIM pe3yIbTaTOM HEI6J'IIOILCHI/IH IIpHU 5TOM HUCIBITAHUU ABJISACTCA TOPMOKCHHUE CKOPOCTHU
pocTa BOAOPOCIEH, Tak KaKk OHA HE 3aBUCHUT OT IIaHAa UCHBITAHMS, TOTJa Kak OMoMacca 3aBUCUT KaK OT
CKOPOCTU POCTa HOJOMBITHOTO BHJAA, TaK U OT MPOJOJDKUTEIBHOCTH MCIBITAHUS, a TaKKe OT IPYIHX
3JI€MEHTOB IIaHA MCIBITaHWS. Ecin pe3ynbTar HCHBITAaHUS PETUCTPUPYETCS JIMIIb KAaK YMEHBILICHHE
OuoMacchbl WJIM KOHKPETHO HE YKa3blBaeTCsA, JTO 3HAYCHHUE MOXKET OBITh HMHTEPIPETHPOBAHO Kak
PaBHOLCHHBIN pe3ybTarT.

A9.3.2.7.2 WcnpiTanns Ha BOAHBIX MakpohuTax

CocyaucThiM  pacTeHHeM, Hau0ojee YacTO WCIOJIb3yeMbIM B HCIBITAHUSX Ha
OIpeJeJICHNEe BOJHOM TOKCHYHOCTH, siBiseTcs pscka (Lemna gibba u Lemna minor). McneiTanue c
HCTIONIB30BAHUEM PSCKA — ATO KPAaTKOBPEMEHHOE HCIIBITAHHE, M, XOTS OHO HAICJICHO Ha IOJYICHHE
pe3ylbTaTOB, KacalOIUXCs KaK OCTPOH, TaK U CYOXPOHHYECKON TOKCHYHOCTH, JJIsI KiIacCU(UKAIUU B
paMKax COTJIaCOBAHHOM CHUCTEMBbI UCMOJb3yeTcs aulib octpas DKsg. Ucnbitanusa anstca no 14 nueil u
MPOBOIATCSI B OOTaTOW MUTATEIHHBIMHU dJIEMEHTAMH CpeJie, KOTopas aHAJOTHYHA Cpele, UCTI0Ib3YeMOM
[PU MCIBITAHUSAX Ha BOJOPOCISIX, HO MOXET ObITh Oojiee HachllleHHA. Pe3yiabraToM HaOJIIOACHUS
SIBIISICTCS W3MEHEHHWE 4YHclia OOpa30BaHHBIX BEreTATUBHBIX TaymoMmoB. Clenyer HCIoJIb30BaTh
UCIIBITAHUS, COOTBETCTBYIOIINE PYKOBOASIIEMY HNPUHIUIY HcHbITaHUM Ha psicke OOCP (HaxonuTtces B
craguu paspaborku) u qokymenty US EPA 850.4400 (Psicka, TOKCHYHOCTb JIJIsS BOJIHOT'O PACTCHHS).

A9.3.3 Konuenuyuu 600noit moxcuunocmu

B nacTosmem pasjene paccMaTpUBAKOTCS BOMPOCHI UCIOJIB30BaHMS JAHHBIX 00 OCTPOil U
XPOHMYECKON TOKCHYHOCTH B LEIAX KIACCHPUKAIMU U 0co00e BHHMAHHUE YJACHICTCS PEeKUMaM
BO3JICUCTBUSI, UCTIBITAHUSIM Ha OMpeaesicHue TOKCUYHOCTHU ISl BOAopociei u ucmonb3zoBanuio K3CA.
Bonee mogpoOHOe onmcanne KOHIETIIUH BOJHOM TOKCHYHOCTH cM. B Rand (1996).

A9.3.3.1 Ocmpas mokcuuHocms

A9.3.3.1.1 Jns ueneét kiaccuukalMu BOJHAS TOKCHYHOCTh O3HA4YaeT BHYTPEHHEE CBOMCTBO
BEIIeCTBa OBITh BPEAHBIM IS OpraHW3Ma NpH KPAaTKOBPEMEHHOM Bo3zaeiicTBuu. OOBIYHO oOCTpas
TOKCHYHOCTHh BBIpa)kaeTcsl B BUIC KOHICHTPAIIUH, SBISIOMICHCS cMepTenbHON s 50% MOmOMBITHBIX
opranusmoB (JIKs), okaspiBaeT u3Mepumoe BpeaHoe Bo3aeiicTBue Ha 50% MOJOMBITHBIX OPraHU3MOB
(Hampumep, uMMoOmIH3anua nadHUN) WM TPUBOIAT K yMeHbIIeHHI0 Ha 50% peakiuii co CTOPOHBI
MOJOTBITHEIX  (TTOATOTOBJIICHHBIX) OPTraHU3MOB 110 CPaBHEHUIO C PEAKIUSIMH  KOHTPOJBHBIX
(HEMOATOTOBICHHBIX) OPTAHU3MOB (HaIpUMeEp, CKOPOCTh POCTA BOJOPOCIH).

A9.3.3.1.2 BemectBa, ocTpas TOKCUYHOCTb KOTOPBIX, MO ONPEICICHUIO0, MEHbIIE OAHOM YacTH Ha
MuutHoH (1 Mr/ia), oOBIYHO pPacCMaTPUBAIOTCA KaK OYeHb TOKCHYHbIe. OOpalleHHe ¢ HUMH, HX
WCITOJIh30BaHUE WIIH BEIOPOC B OKPYIKAIOIIYIO Cpely MPEACTABISIOT BHICOKYIO CTEIIEHh OIIAaCHOCTH, U 3TH
BemecTBa BXoaaT B Kiacc xpoHudeckol u/wim ocTpoil omacHocTd 1. B ciydyae mpeBbIIEHUS] TOTO
3HAYCHUS IIJIs OTPEACIICHUS KJIacca OCTPON TOKCHUYHOCTH MCIIONB3YIOTCS IeCITUYHbBIC Ynciia. BemecTna,
OoCTpass TOKCHYHOCTh KOTOPBIX COCTABIACT OT OJHON 10 JecaTu dacteil Ha MuwutumoH (1-10 wmr/m),
OTHOCATCSL K OCTPOM TOKCUYHOCTHU 2, OT AecATH A0 cTa yacted Ha MuuinoH (10-100 mr/m) — k ocTpoit
TOKCUYHOCTH 3, a BEILIECTBA, TOKCUYHOCTh KOTOPBIX MPEBBIMIAET CTO yacTedl Ha muinoH (>100 mr/n),
paccMaTpuBaIOTCA KaK MPAKTUUECKA HETOKCUIHBIE.
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A9.3.3.2 XpoHuyeckas mokcuyHocmo

A9.3.3.2.1 Jnst ueneit kiaccuukanuy XpOHUYECKass TOKCHYHOCTh O3HAYAET MPUCYIIUE BEIIECTBY
CBOMCTBA OKa3bIBaTh BPEJIHOE BO3JEHCTBUE HA BOJHBIE OPTaHU3MBI B TEUEHUE BPEMEHH, ONIPEAEIISIEMOTO
B 3aBHCHMMOCTH OT JKM3HEHHOTO IIMKJIa 3TOT0 Opranm3Ma. Takoe XpOHHYECKOE BO3/JCHCTBHE BKIIOYAET
00BIYHO cepuio cyOJieTaldbHBIX 3(PQPEKTOB U BBIpAXKAaeTCs, KaK MPaBWIO, B BUAC KOHIICHTPALUH, HE
BbI3pIBatonieil Bugumoro s¢pdexra (KHD), wmnm pasHouennoit DKx. Habmiomaembie pe3ynabTaThl
UCTIBITAHUK BKIJIIOYAIOT OOBIYHO BBDKHMBAaHHWE, POCT W/MIM pa3MHOXKeHHe. [IpogoKuTenbHOCTh
BO3/ICMCTBUSA TPH HCMBITAHUSIX XPOHUYECKONW TOKCHYHOCTH HIMPOKO BapbHUPYyeTCS B 3aBHCHUMOCTH OT
U3MEpeHHOro 3P QeKTa u UCHBITYEMOI'0 BUA.

A9.3.3.2.2 Jnst xnmaccudukanuu, OCHOBAHHOM Ha XPOHUYECKOM TOKCHYHOCTH, MPOU3BOJIUTCS
nuddepeHuanus MeXIy ObICTpOpasjaralolUMUCS M MEJJICHHOPA3JIaralluMUCS BEIIECTBaAMU.
BemecTBa, koTopeie He OBICTpO pasmaraiorcs, kiaccupuuupyroTcs 1o Kiraccy xpoHUUeckoin
TOKCMYHOCTH | B TeX ciydasx, KOrja olpeaenseMas XpoHHYeckas TokcwdHocTh <0,01 wmr/m.
Jls pa30MBKY 110 KJlaccaM XPOHUYECKOW TOKCUYHOCTH 00Jiee BHICOKOTO 3HAUYCHUS MPHUHSITA JECCITHUYHAS
IIKajia MCYHMCICeHNs. BerecTBa ¢ n3MepeHHON XPOHUYECKOH TOKCHYHOCThIO B nuamna3zone 0,01-0,1 mr/x
KiaccupuupyroTtea mo Kiraccy XpoHH4eckol TOKCHYHOCTH 2, B TO BpeMs KaK BEIIECTBa C U3MEPEHHOMH
TOKCUYHOCTHIO B nuana3one 0,1—1,0 mr/n knaccupunupyrores no Kinaccy XpoHU4YeCKol TOKCUYHOCTH 3,
a BellecTBA C W3MEPEHHBIMH 3HAYCHHSIMU, MpeBblmaromumu 1,0 Mr/i, paccMaTpuBaroTCs Kak
MPAaKTUYECKW HETOKCHUYHBIE. J[JIsT BEIIECTB, CKOPOCTh PA3JIOKEHHS KOTOPBIX SBIISICTCS HEBBHICOKOW HMIIA B
OTHOIIIGHHH KOTOPBIX OTCYTCTBYeT WMH(MOpMainus 00 MUX OBICTPOM pPa3lioOKCHHUH, MPEIyCMOTPEHBI JIBE
KaTerOpUU XPOHUYECKOW TOKCHYHOCTU: XPOHHYECKass TOKCHYHOCTH | IJIs TeX BEMICCTB, O KOTOPBIM
3HaueHne TokcwmdHOCTH <0,1 w™r/m, m XpoHWYECKas TOKCHIHOCTH 2 IS BEIIECTB, ITOKA3aTEITH
U3MEPEHHON XPOHMIECKOW TOKCHIHOCTH KOTOPHIX HaxoasaTcs B nuanazone ot 0,1 mo 1,0 mr/m.

A9.3.323 [lockonpky gaHHBIE O XPOHMYECKOHM TOKCMYHOCTH B  HEKOTOPBIX  CEKTOpax
pacmpocTpaHeHbl B MEHBLICH CTENEHM, YeM JaHHble 00 OCTpPO TOKCHYHOCTH, TO B CXEMax
KJIACCU(UKAIIMKA TIOTEHIIUAT XPOHUYECKOH TOKCUYHOCTH MPH OTCYTCTBUH JIOCTATOYHBIX JaHHBIX IO
XPOHUYECKON TOKCHYHOCTH OMPEACISETCS IMyTEM COOTBETCTBYIOIICH KOMOMHALMM JaHHBIX MO OCTPOH
TOKCUYHOCTH, JaHHBIX 00 OTCYTCTBUH pa3jlaraeMOCTH W/WIM 3HaUYCHUH MOTEHLHMaNa Uik (pakTHIecKoro
nokasartelsi OMOaKKyMyJIsIliud. BmecTe ¢ TeM, KOrja MMEIOTCSl JOCTATOYHbIE JaHHbIE 10 XPOHUYECKOU
TOKCUYHOCTH, OTH JaHHBbIE HCIONB3YIOTCS B TEPBYIO OuYepelb B CpaBHEHUH C Kiaccuduxanuei,
OCHOBAaHHOH Ha KOMOMHAIMM OCTPOH TOKCHMYHOCTH B COYETAHHU CO CKOPOCTBIO PA3JIOXKCHUS H/WIN
Omoakkymymsiuu. [1o3TOMy B TakoM KOHTEKCTE CIEAYeT HCIOIb30BATh HIKEIIPHUBOIUMBINA OOIIHH
HOAXONL:

a) €CITM UMEIOTCS AOCTATOYHBIE JAHHBIE 110 XPOHUYECKON TOKCHYHOCTH TI0 BCEM TPEM
TpopUYeCKUM YpPOBHSM, TO HUX MOXXHO HEMOCPEJCTBEHHO WCIOJB30BATh IS
OTpEJENICHUsI COOTBETCTBYIOIIETO KJacca OMACHOCTH MpPH  JIOJITOCPOUYHOM
BO3JICHCTBUM (XPOHUYECKASI TOKCUYHOCTD);

b)  ecam nMerTCS AOCTATOYHbIC NAaHHBIE MO XPOHMYECKOW TOKCHYHOCTH IUIsl OAHOIO
WIM JBYX TpPO(QUYECKUX YPOBHEH, cledyeT MPOBECTH HCCIEIOBaHHE TOTO,
MMEIOTCA JIM JIaHHbIE 110 OCTPOH TOKCUYHOCTH ISl APYTUX TPOPHUUECKHUX YPOBHEH.
[TorenuuanbHas KiaccUUKaLMs POU3BOAUTCA g TPO(YUUECKOrO YpPOBHS
(ypoBHEW) € MAaHHBIMM 1O XPOHUYECKOH TOKCHUYHOCTH M COINOCTaBISIETCA C
pe3yJbTaTaMi MCIOJB30BaHUS JAHHBIX IO OCTPOW TOKCHYHOCTH ISl APYroro
Tpoduueckoro yposHs (ypoBHel). OkoHUaTenbHas KiiaccuGUKAIMs MPOU3BOIUTCS
B COOTBETCTBHM C Hau00JIEE€ CTPOIUM PE3yJIbTaTOM;

¢) ¢ TeM u4ToObl YCTpPaHHTb WM CHH3UTh CHUCTEMAaTHKy KiacCU()HUKAIUK IO
XpPOHMYECKON ONMAacHOCTH C MCIOJB30BAHHEM JAHHBIX IO XPOHUYECKOH
TOKCHUYHOCTH, HEOOXOJUMO  TPOJEMOHCTPHPOBATH, UYTOOBI  HCIOJb3yeMbIC
nokaszarenu KHD (unm sxBuBanmeHT OKX) Obun Obl mpuemiemsl sl yCTpaHEHUs
WM CHIKEHHUS CTENEeHHW OECIOKONWCTBAa B OTHOIIEHHWM BCEX TAKCOHOMHYECKHX
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PSIOB, KOTOpPBIC SBIISIIOTCS PE3yJbTaTOM KiIacCU(PUKAIMM HAa OCHOBE JAHHBIX I10
OCTpPOM TOKCHMYHOCTH B KOMOWHAIIUM C TIOKa3aTeJSIMU pPa3jiaracMoCTH H/WITH
OMOaKKyMyJsiuu. B BechMa 4acThIX CIydasiX 3TO MOXKET OBITh JJOCTUTHYTO IyTEeM
ucToyib30BaHusa gonrocpounoro KHD s Hambonee WyBCTBUTEIBHBIX BHUIIOB,
OTIPE/ICICHHOTO 10 OCTPOW TOKCHYHOCTU. Takum 00pa3om, eciiu KiaccHu(HUKaIus
Opma ocHoBaHa Ha ocTpod TokcmuHocTH JIKsy mms peid, Kak TmpaBuio,
HEBO3MOXXHO  YCTPAaHUTh FJIM CHHU3UTh YPOBEHb CHCTEMAaTUKH  TaKOM
KJIaCCHU(pUKAIIMU C HCIIOJIb30BAHUEM JIOJIrOCpouHoro nokaszateis KHD Ha ocHoBe
WCIIBITAHUN Ha TOKCUYHOCTHh OECIO3BOHOYHBIX. B Takom cirydae mokazarens KHO,
KaK TPaBUJIO, HEOOXOIUMO IOJydaTh Ha OCHOBE JUIMTEIBHOT'O HCIBITAHUS PHIO
TOr0 JK€ CaMoOro BHJa MM DKBHBAJIECHTHOIO BHIAa WJIH BHAAa C OOJbIIEH
YyBCTBUTEIHHOCTHIO. TakuMm ke o0pa3oM, eciau Kiraccupukanus Oblia COCTaBIeHA
Ha OCHOBE OCTPOHW TOKCHYHOCTH sl OoJiee 4YeM OJHOTO0 TaKCOHa, BechMa
BEpPOSITHO, 4TO MOTpedyeTcsi cocTaBiieHue nokasarens KHD mo kaxpoil rpyme.
B ciiywae  kiaccmdukamuu - BemecTBa MO0 XPOHWYECKOW  TOKCHYHOCTH 4
HEOOXOIMMO OO€ECHEeYNUTh [OCTAaTOYHBIE CBHIAETEINLCTBA TOro, uro KHD wumm
skBuBaeHT DK mIsg Kaxkgoro takcona 0oiabine 1 Mr/a mid 0oablle, 4YeM CTENEHD
PacTBOPUMOCTH B BOJI€ pACCMaTPUBAEMBIX BEIIECTB.

A9.3.3.2.4 HcnwiTanust Ha BOTOPOCIAX/PSICKE HE MOTYT UCIIOIB30BATHCS 1T OTMEHBI FUTH CHIDKCHUS
YPOBHS KJIacCU(UKAIUH, TTOCKOIBKY:

a) 9TU UCIIbITAHUA HC ABJIAIOTCA JOJTOBPEMCHHBIMU]

b)  cooTHOmIEHWE MEXAYy OCTPOH TOKCHYHOCTHIO M XPOHUUYECKOH TOKCHYHOCTHIO
00BIYHO HE3HAYUTCIIbHO, N

C) OKOHYATEIbHBIC 3HAUCHUS OOJbIIE COOTBCTCTBYIOT pE3yJibTaTaM HCIIBITAHUH 110
OCTpOfI TOKCUYHOCTHU HaJ APYIrUMU OpraHU3MaMU.

OpnHako, eciin KiaccuduKalus Oblla YCTAHOBJCHA HMCKIHOYUTEIBHO Ha OCHOBE OCTPOH
tokcuuHocTH (JI(D)Ksp), OTMEUEeHHON B XOJI€ OTAEIBHOIO MCIBITAHUS Ha BOAOPOCIU/BOJHOM PACTECHUH,
TOT/Ia KaK pe3yJIbTaThl, MOJTYYEHHBIE TTOCIIE CEPHUH JAPYTUX UCIBITAHUH Ha BOJOPOCIX, MOKA3bIBAIOT, UTO
xpoHuueckass TOkcudHOoCcTh (KHD) mms 3ToMl TakCOHOMHYECKOW TpyHIbl HAXOAUTCS B OHAINa30HE
TOKCUYHOCTH, COOTBETCTBYIOIICH MEHEe JKECTKOMY Kiaccy KiacCu(HMKallMi, WU MpeBbiaeT 1 mr/i,
3TH PE3yJNbTaThl MOTYT HCIIONB30BATHCS IS PACCMOTPEHHUS BO3MOXKHOCTH OTMEHBI WU TOHIKECHHS
Kjlacca Kiaccudukaiuu. B HacTosimee BpeMsi 3TOT MOAXOJ HE MOXET MPUMEHSATHCS K BOJHBIM
pacTeHUsIM, TaK Kak ellle He pa3paboTaHbl CTaHJIAPTHBIC HCIIBITAHUS XPOHUYCCKOW TOKCHYHOCTH.

A9.3.3.3 Peorcumor 6oz0eticmeust

B ucneiTaHusAX OCTPOMl M XPOHMYECKOW TOKCHYHOCTH KaK B IMPECHOBOAHOH, Tak U B
COJICHOBOJIHOH cpeJlax HCIOJIb3YIOTCS YCIIOBMSI BO3JIEMCTBUS YETHIPEX THIIOB: CTATHUYECKUH PEXKUM,
CTaTHYECKUH pPEXKUM C OOHOBIEHHWEM BOXBI (TIONYCTATUYECKHIl), PEXKUM PEUUPKYISLIUA BOIBI H
MPOTOYHBI peXuM. BBIOOp HCMOTB3yeMOro WCHBITAHUS 3aBHCHT OOBIYHO OT XapaKTePUCTHK
UCIIBITYEMOr0 BEIECTBa, MPOJOJIKUTEIBHOCTH HCIBITAHUSI, TOJONBITHBIX BHUJIOB W HOPMATHUBHBIX
TpeOOBaHU.

A9.3.3.4 Hcnvimamenvhovie cpedwvt 0151 6000pocieil

HcnpiTanus Ha BOAOPOCIISIX MPOBOJSTCS B cpeaax, O0OraThiXx MUTATEIbHBIMH 3JIEMEHTaMHU,
U CJenyeT THIATEIbHO MOJOMTH K BBHIOOPY OAHOI0 OOINEro KOMIIOHEHTAa, KOTOphIM MoryT Obith DATA
WU JApyrue XelaTUpYyIoUiue areHThl. lIpW HCHBITAaHWM TOKCHYHOCTH OPTAaHHMYECKON XMMHYECKOH
MPONYKIIMU TpeOyeTcsi He3HAYUTENbHOE KOJIWYECTBO XelaTupyromero areHrta, Hanpumep OHATA, s
CO3JIaHMsI KOMIIJIEKCA MUKPO3JIEMEHTOB B KYJIBTYPHOH Cpefie; B ClIydae OTCYTCTBHUS 3TOIO areHTa MOXET
OBITh 3HAYMTENHHO 3aMEIJICH POCT BOJOPOCIEH W MOKET ObITh MOJBEPrHYTa COMHEHHIO NMPaBUIBLHOCTD
MOJIYYCHHBIX pe3yibTaToB. BmecTe ¢ TeM XelaTHpyrolue areHTbl MOTYT YMEHBIIUTh HaOII0JaeMYIO
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TOKCUYHOCTh HCIBITYEMBIX METAJUIMYECKUX BellecTB. 110ATOMYy B cilydae METAIJIMYECKUX COECTUHEHMI
JKENaTeNbHO KPUTUYECKU OUEHMBATH PE3yJNbTaThl HCIHBITAHUM, TPOBEACHHBIX TMPU BBICOKOH
KOHIICHTPAIIMKM XEJIaTUPYIOIINX areHTOB W/WiM H30BITKE Xelatopa (COOTBETCTBEHHO HEIOCTAaTKe
Keye3a) Mo CTeXHOMETpUHU. XellaTop B CBOOOTHOM COCTOSIHUM MOYET 3HAYHMTENLHO 3aMacKHPOBATh
TOKCUYHOCTD TSDKEIJBIX METAJIOB, OCOOEHHO €CITU PeUb HJET O TAKUX CHIBHBIX XEIaTUPYIOIINX areHTax,
kak DJITA. OmHako W3-3a OTCYTCTBHS CBOOOJHOIO JKelie3a B CpeJie MOXKET OBITh OTPaHHYEH POCT
BOJIOPOCJIEH, U TO3TOMY CJEIYET OCTOPOXKHO OTHOCHUTHCS K JAHHBIM, MOJYYEHHBIM B pe3yJibTaTe
UCIIBITAaHUHN, TPOBEJCHHBIX 0e3 xkene3a u 0e3 DJITA win ¢ yMEHbIICHHBIM KOJUYECTBOM 3THUX BEIIECTB.

A9.3.3.5 HUcnonvzosanue K3CA

B mensx knaccupukanuM M MPU OTCYTCTBUU DKCIEPUMEHTAIBHBIX JAaHHBIX MOXKHO
omupatbcss Ha naHHbie 0 K3CA nans mporHo3upoBaHHsl OCTPOW TOKCHYHOCTH JUIsl PbIO, nadHuii u
BOAOPOCTEH  BEWIECTB, HE  SBISIOLIMXCA  3JIEKTPOJUTHYECKUMH,  INEKTPOYUIBHBIMU  WIH
PEaKLHOHHOCIIOCOOHBIMU B APYIOM OTHOIIEHHH (cM. pasnen A9.6 o6 ucnonws3oBanuu K3CA). Oto
UCIIOJIb30BAHME OCTAeTCs MNpoOJIeMaTHYHBIM JUIsl TakuWX BellecTB, Kak Qocdopoprannueckue
COCIMHEHHUS, KOTOpble  JEHCTBYIOT  IIOCPEACTBOM  CIELUAJIbHBIX  MEXaHH3MOB,  HaIlpuUMep
(YHKIHOHAJIBHBIX TPYHI, B3aUMOACHCTBYIOIIUMX C OHOJOTMYECKUMHU PELENTOPaMHM HIM MOTYLINX
00pa3oBbIBaTh CyIb(OTUAPUIIBLHBIC T'PYNIBl C KICTOYHBIMU OelkaMH. BBUIM MOJTydeHBl JOCTOBEpHBIC
nanasle 0 K3CA s xumMudeckoidl NpoayKuuu oOnajnaromeid oO0MmHMM HAapKOTHUYECKHM JEHCTBUEM.
ITomoOHOM XUMHUYIECKOH TTPOAYKIMEH SBISIOTCS HEANEKTPOIUTH ¢ HU3KOW XMMUYIECKON PEaKTHUBHOCTERIO,
Takhe KakK yTJIEBOAOPOIbl, CIUPTHI, KETOHbl M HEKOTOpbIE alu(aTHUYECKHE XJIOPCOIACpKaLINe
YTIIEBOAOPObI, OMONIOrHYecKoe NEHCTBHE KOTOPBIX 3aBHCHUT OT MX KO3()(QHUIMEHTOB pacmpeneiacHus.
Kaxnpiii BUJ opraHuyeckodl XMMHUYECKOW MNPOAYKIIMM MOKET OKa3blBaTh HAPKOTHUYECKOE JEHCTBHE.
Opnako, ecin XUMHUYECKas HPOINYKLUS SBIAETCA OJCKTPOJIUTOM M COLEPKUT HEKOTOphIE
crnenudpuyeckne GyHKIMOHAIBHBIC IPYIIBI, OKA3bIBAIOIINE TaKKe HEHAPKOTUUECKOE JEHCTBUE, BCAKHM
pacdyeT TOKCHMYHOCTH HCKIIOYUTEIBHO Ha OCHOBE Kod(hduumeHTta pacupeesneHus TacT CHIBHO
3aHMKEHHYIO OILIEHKY TOKCHMYHOCTH. Henb3st ucmonb3oBaTh naHHble o K3CA, kacaromimecs ocTpoit
TOKCUYHOCTHU I BOJHOW Cpeabl UCXOAHBIX COCAMHEHMH, YTOOBI OMPEACIUTh BO3IEHCTBHE TOKCUYHBIX
METa0O0JIUTOB M MPOAYKTOB PA3JNOKEHHUS, €CIM 3TH JAaHHbe ObUIM IOJYYEHBI MOCIE HPOMEXKYTKa
BPEMEHH, MPEBBIIIAIONIET0 MPOJOJIKUTEIbHOCTh UCIIBITAHUNA OCTPON TOKCUYHOCTH.

A9.3.4 Bec nonyuaemuix oannsix

A9.3.4.1 B xadecTBe OCHOBBI KiIacCCH(UKAIIUU CJIEAYET HCIOIH30BaTh BBICOKOKAYECTBEHHEIE
nansble. Knmaccudukainus ao/bKHA MPEANOYTHTEIIBHO ONMMPAThCS HAa NEPBUYHBIC MCTOYHUKH JTaHHBIX.
Becbma BaxkHO UMETh YETKUE U MOJHOCTHIO ONMHMCAHHBIC YCIOBHS MPOBEACHUS UCIIBITAHUM.

A9.34.2 Korga mmeroTcss MHOTOYMCIIEHHBIE HCCIENOBAaHUSA JAHHOM TaKCOHOMWYECKOW TpPYIIIIHI,
HE00X0MMO BEIOpATh CaMble YyBCTBUTEIbHBIC H KAUYECTBEHHBIC W3 HUX. B KakIOM OTIENBHOM Ciydae
HEOOXOAMMO pEILIUTh, CJEAyeT JHU HCHOIb30BaTh BMECTO HCCIEAOBaHHS, COOTBETCTBYIOIIETO
NPaBUIBHBIM J1a0OPATOPHBIM METOAAaM, HCCIECJOBaHHE, KOTOPOE HE COOTBETCTBYET IPABHIIBHBIM
1a00paTOPHBIM METOAAaM, HO COJCpXKHT Oojiee YyBCTBUTENBHBIE pe3ynbTaThl HaOmoxenni. Kak
npaBuiIo, JUIsl Kiaccu@HUKaluyl HEOOXOIMMO HCIIONb30BaTh PE3YNbTAaThl, YKa3bIBAaIOIIME HA BHICOKYIO
TOKCUYHOCTb W TOJYYCHHBIE B XOJ€ HCHBITAHWH, MPOBEAEHHBIX B COOTBETCTBHHM C PYKOBOISLIMMH
NPUHIUIIAMH, KOTOPbIe HE CTaHIapTHU30BAHBI MM HE OTBEYAIOT NPABHIBHBIM JIAOOPATOPHBIM METOIAM,
TOTJAa KaK HCCIEeJ0BaHUs, ACMOHCTPHUPYIOIIME HE3HAYUTENbHYIO TOKCHYHOCTH, MOTYT MOTpPeOOBaTh
0oJee TIIATENBHOIO paccMOTpeHMs. BemiecTBa, TpyAHBIE A UCHBITAHUS, MOTYT JaTh HaOI0JacMble
pe3yabTaThl, KOTOphIe 00Jee MM MEHEe COOTBETCTBYIOT PEaIbHOM TOKCHYHOCTH. B TakoMm ciydae s
uX Ki1accuPUKauu noTpedyeTcs 3aKIF0UeHNE CIICIUANINCTA.

A9.3.4.3 Ecam wumeroTcss JaHHBIE, TOJIYyYEHHBIE B PE3yJbTaTe HECKOJBKHX MPHEMIIEMBIX
UCIBITAHUN U Kacaloluecss OJHON U TOH e TAKCOHOMUYECKOH IpYIIbI, TO AJis Kilaccu(UKAIUU 0OBIYHO
HCTIONIB3YIOTCSI caMbIe YyBCTBUTENbHBIC U3 HUX (¢ Hambonee Huzkou JI(D)Kso nnmu KHD). Onnako nenateb
3TO HEOOXOIHMMO C YYETOM KaXAOro KOHKpeTHoro ciydvas. [Ipum Hamumumn Oosee KpymHBIX HaOOpOB
JAHHBIX (4YeTbIpe 3HaueHuss M Oojee) MO OJHOMY H TOMY JKE€ BHIY MOMHO HCIIOJIb30BaTh
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CPCAHETCOMETPHUUCCKOEC OKCICPHUMCHTAJIBHOC 3HAYCHHWE B Ka4dY€CTBC II0KA3aTClisi TOKCHUYHOCTH,
XapakTepHOro jsd J3TOro BHUAA. ﬂl’[ﬂ pacue€Ta TaKuxXx CpCAHUX 3HAYCHUHN HE PECKOMCHAYCTCA
KOM6I/IHI/IPOBaTB HUCHBbITaHUSA, KaCarmolUeCsd pas3IMYHbIX BHAOB, COCTAaBJIAKOIIUX OAHY U Ty IKC
TAKCOHOMUYECCKYIO I'pyHnIly, WKW NPOBCACHHBIC HAa Pa3/IMYHBIX CTAAUAX XHU3HU, B PA3JIMYHBIX YCIIOBHUAX
WJIK B TCUCHHUC PA3JIMYHLBIX [TPOMCIKYTKOB BPCMCHHU.

A9.3.5 Tpyonvie 0nsa ucnvimanun éeuwjecmea

A9.3.5.1 Jns mpaBMIIBHOTO MPOBEIEHHS UCTIBITAHUM BOJHON TOKCUYHOCTH TpeOyeTcsl pacTBOPUTH
HCHIBITYEMOC BCHIECTBO B BOI[HOI7[ cpeac B COOTBETCTBUU C YCIOBUAMH, PEKOMCHIOBAHHBIMU
PYKOBOISIIMMHU pUHIUIaMH. KpoMe Toro, Ha MpOTSHKEHNU BCETO MCIBITAHUS JOJDKHA TTOIEPKIUBATHCS
Takasi KOHLIEHTPAIHs UCIBITYEMOTO BElIeCTBa, KOTopast obecrednBana Obl OMOJIOTHUECKOE HAKOTIIICHUE.
HeKOTOpble BCUICCTBA TPYAHBI OJIs UCIIBITAHWA B BOJAHBIX CUCTEMAX, U AJId UCHBITAHUA 3THUX MAaTCPHUAJIOB
OblM pazpaboTaHbl cooTBeTCTBYIOmMKE pekoMenaauun DoE (MunucrepctBo snepreruku CIIA), 1996;
ECETOC (EBpomneiickuii eHTp 3Kkojoruu 1 Tokcukosnoruu), 1996; u US EPA (Ympasnenue no oxpase
okpyxaronieit cpeabl CIIA), 1996. OOCP 3aBepiiaeT pa3pabOTKy PyKOBOJICTBA IO UCIIBITAHUSIM BOJITHOH
TOKCHUYHOCTH, Kacarommumcs "TpynHbIX' BemecTB u ux cMeceit (OECD, 2000 rom). DToT mocineaHuit
JOKYMEHT SBIIS€TCS XOPOIIMM HCTOYHHKOM HH(POPMAIM{ O THUIAX BEIIECTB, KOTOPHIE TPYAHBI UL
UCTIBITaHUSA, U 00 omepanusix, HeOOXOIUMBIX ISl 00ECTICYCHHsI TOCTOBEPHBIX PE3yJbTaTOB UCIBITAHUN
9TUX MaTEepPHAIIOB.

A9.3.5.2 OnHAaKO CYIIECTBYIOT MHOTOYHCJICHHBIC JAaHHBIC WCTIBITAHUH, MOJYyYCHHBIE C TIOMOIIBIO
METOJIOB, KOTOpBIE, HE COOTBETCTBYS TOMY, YTO MPHUHATO CYHMTATh CErOJHS MNPAaBUIBHBIMU
71a00paTOPHBIMA METOJaMH, MOTYT TE€M HE MEHEe MO3BOJIUTH IMOJYYHTh HHPOPMALUIO, MOAXOIALIYIO
JUTSl IPUMEHEHUsS] KpUTEpHeB Kiaccuukanuu. MHTepnperanusi TaKUX JaHHBIX TpeOyeT crieluaibHbIX
PIHCpr1(IIHI71, XO0TA, B KOHCYHOM CUECTEC, JId MOATBEPKACHUA JOCTOBCPHOCTH 3TUX HaAHHBIX HGO6XO}II/IMa
JKCIepTHasl OleHKa. Takue TpyAHbIE AJisi MCHBITAHWS BELIECTBA MOTYT OBITH CIa0OpacTBOPHUMBIMH,
JETYYUMHU WM CHOCOOHBIMHU K OBICTPOMY DAa3OKECHHUIO MOJ BO3ACHCTBHEM TaKUX HPOLECCOB, Kak
(doTomnpeBpaieHue, THIPOIU3, OKUCICHHE WM OHWONOrHYeckoe pasnoxkeHue. Ilpu ucnbITaHUN
BOJOPOCICH OKpalleHHbIE MaTepHaabl MOTYT MHTEp(EpUPOBATh C Pe3yJbTaTaMU HCIBITAHUS, 0CIA0IS
CBET, HEOOXOOWUMBIN [ pocTa KIETOK. Tak jke, BellecTBa, WCIBITHIBAEMbIE B BHUIE MYTHBIX
HAaCBIIICHHBIX }J;PICHGpCPIfI, MOIr'yT INPHUBECTHU K OIIII/I60‘IHBIM pe3yjibTaTaM HU3MEPEHHUSA TOKCUYHOCTH.
BBe]leHI/Ie HCIBITYEMOI'O MaT€puajia B cion BOJbI MOXET 6I)ITB HpO6HeMaTI/I‘-IHbIM JJI 9aCTHUILl WU TaKHUX
TBEPIBIX BEIIECTB, KaK METaJlIbl. BBeleHHe HEPTAHBIX NHUCTHIISTOB B BOJHYIO CPEIy TaKKe MOXKET
OBITH MPOOJIEMATUYHBIM W CO3[1aBaTh TPYJAHOCTH JUIS MHTEPIPETALMM PE3YJIbTATOB IPH BHIOOPE
COOTBETCTBYIOIIEH KOHUEHTpaLUU ¢ 1enbio onpeneneHus sHadeHuit JI(9)Ks,. B mpoekre pykoBojcTsa
M0 WCTBITAHHUSAM TPYJIHBIX BEIECTB M CMECEH Ha BOJHYIO TOKCHYHOCTH OIHCHIBAIOTCS Hambosee oO0IIme
CBOICTBa MHOTHX THIIOB BEIIECTB, CIIOCOOHBIX CO3/1aBaTh TPYAHOCTH IPH HUCIIBITAHHSIX.

a)  YcrodumBocTh: Ecnm oxumaercs, 4To KOHUEHTPALHMH HCHBITYEMOH XHMHUYECKOH
nponyknuu ymaayT Hmwke 80% OT HOMHHAIBHOW, HWCIBITAHHE, YTOOBI OBITH
JIECTBUTEIHHBIM, MOXKET noTpedoBaTh pexunma BO3/IEHCTBNA,
npeaycMaTpUBaloniero OOHOBJIEHHE HCIBITYEMOTo BellecTBa. B 3ToM ciydae
MPEJNOYTCHHE CIIEJyeT OT/JaBaTh IOJTYCTATHYHBIM MM MPOTOYHBIM PEKUMAM.
Oco0Obie mpoOsieMBbl BO3HUKAIOT MPU HCHBITAHUSIX Ha BOJAOPOCIAX, IS KOTOPBIX
CTaHJaPTHBIC PYKOBOJSIINE MPUHIUIIBI OOBIYHO MPEyCMATPUBAIOT CTATUUYCCKHE
ucnblTaHus. Ecaum s pakooOpasHBIX M PBI0O BO3MOXHBI JIPYTHE PEKUMBI
BO3JCICTBHA, TO UCIBITAHUSA HA BOJOPOCISAX YacCTO MPOBOMAATCS B CTATHYECKOM
peXHMe, B COOTBETCTBHHM C MEXJIYHAPOIHO TMPU3HAHHBIMH PYKOBOJSIIAMU
MpUHIUIIAMH. B Xoie 3THX UCHBITAaHUH HEOOXOAMMO JOMYCKATh HEKOTOPYIO
CTENEHb PA3JIOKEHHUS U JIPYTHE COOTBETCTBYIOIIKE (AaKTOPHI, KOTOPHIE CIEAYET
JMOJDKHBIM  00pa3oM YYUTBHIBATH MPU pacyeTax TOKCHYECKUX KOHIICHTPAIIHA.
B A9.3.5.6 uznaraioTcsi HEKOTOpbIE MOAXOJBl K PELICHHIO 3Toi mpobiiembl. Ecin
MPOUCXOJUT pA3JIOKEHUE, BAXKHO TAaKXKE YUYUTHIBATH BIHMSHHE TOKCUYHOCTH
MPOAYKTOB PAa3j0KEHHUS Ha TOKCHYHOCTb, 3aPETHCTPUPOBAHHYIO B  XOje
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HUCIIBITAHUA. I[JIH MIPpUHATHUA PCIICHHUA O TOM, MOIYT JIM OTH [JaHHBIC
HUCIIOJIB30BaThCA IJId KHaCCI/I(l)I/IKaLII/II/I, Tpe6yeTCﬂ 3aKJIFOYCHUEC CIICIIUalIucTa.

b) Paznoxxenne: Ecnu B yCIIOBHSX MCUBITAHHS pa3pyllaeTcs WIHM pa3jaraercs Kakoe-
aub0 COCAMHEHHE, TO JUIs pacuera TOKCUYHOCTH B ILEIAX KiIacCU(pUKAIUN
TpeOyeTcsl 3aKIOYEeHHE CIEIUATUCTA, B YaCTHOCTH, C yYE€TOM H3BECTHBIX WU
BEPOSITHBIX  TPOAYKTOB  paslokeHus. JKelatenbHO 3HaTh KOHIICHTPAIHH
HUCXOOHOT'O BEUISCCTBA U BCECX 3HAYUMBIX TOKCUYHBIX HpOI[YKTOB pa3n0>1<eHI/151. ECJ]I/I
OXKHnNJgacTcsa, 4To HpOILyKTBI paSHO)KeHI/IH 6y,JIYT OTHOCUTECIIBHO HECTOKCHUYHBIMU, TO
JKENaTeIbHO  MPEAYyCMOTPETh  PEXHUMBI  BO3JCHCTBHS C  OOHOBJICHHEM
UCTBITATEILHOU Cpeabl, 4YTOOBI TapaHTUPOBATH MOIACPKAHUE KOHIICHTPAILIUMA
HCXOJIHBIX COCTMHCHUM.

c) HaceimennocTs: [ ONHOKOMIIOHEHTHBIX BEIMIECTB KiacCH(HUKANMs JTOJDKHA
OCHOBBIBATHCS HWCKIFOYUTENHHO HA TOKCHYHBIX pEaKIusAx, HaOI0JaeMbIX B
JIMara3oHe pPacTBOPUMOCTH HCIBITYEMOrO BeEIlleCTBa, a HE Ha ero oouiem
KOJIMYECTBE, BBIXOASIIEM 3a MPENeNbl pacCTBOPUMOCTH. YacTo Mony4aroT JaHHEIE,
CBHUJICTENICTBYIONINE O  TOKCHYHOCTH, YPOBEHb  KOTOPOHW  TPEBEHIIIACT
pacTBOPUMOCTh B BOJC, U, XOTS OTH JaHHBIE YacTO pacCMaTpPUBAIOTCS Kak
HEJIOCTOBEPHBIC, TEM HE MEHEe BO3MOXKHA WX HEKOTOpas WHTEpIpeTalus. JTH
MpoOIeMBl OOBIYHO BO3HHUKAIOT TPHU HUCTIBITAHUSIX CIIa00pacTBOPUMEIX BEIIECTB;
WHCTPYKLHH, KACAIOIINEC UHTEPIPETAlMU TaKUX JAHHBIX, cofaepxkarcs B A9.3.5.7
(cMm. Taxke PyKOBOJICTBO IO HUCIBITAaHUSM TPYAHBIX BEHISCTB M HUX CMECel Ha
BOJIHYIO TOKCUYHOCTB).

d) Hapymenue mapamMeTpoB HCHBITATENBHOW cpeabl: MoryT mMoHagoOHUTHCS
crienuaibHble Mepbl, 00eCIeYMBAIOLINE PACTBOPEHHE TPYIHBIX JUISl MCHBITAHUS
BEIECTB. OTH Mephl HE MOIYT IPUBECTH K 3HAYUTEIBHBIM H3MEHEHUSAM
UCIIBITATENILHOW CpeJbl, CIOCOOHBIM BBI3BATH YBEIMYCHHUE WM yMEHbBIICHUE
Ha0I01aeMOl  TOKCHMYHOCTHM M, TakuM  o0pa3oM, HU3MEHHUTb  ypOBEHb
KJIacCU( KA HCTIBITYEMOTO BELIECTBA.

e) CiioxHbIe BeliecTBa: MHOTIME BeIIECTBa, OXBAUCHHBIC CXEMOU Kiaccudukaiuw,
ABJIAIOTCA, IO CYTH, CMCCAMU, AJII KOTOPBIX TPYAHO, a B HEKOTOPLIX ClydasixX U
HEBO3MOXHO, H3MEPHUTh KOHIECHTPAIUKU BO3JcicTBUSA. Takue BeliecTBa, Kak
He(TSAHBIC AUCTHILIATHI, IOJMMEPHI, BEIIECTBA, COJICPIKAIIUE OOJIBIINE KOJIUUSCTBA
npuMecei, U T.I., MOTYT CO3/1aBaThb OCOOBIE MPOOJIEMBI, TaK KaK TOKCHYECKYIO
KOHI[CHTPAIMIO TPYAHO OMNPENCIUTh W HEBO3MOXHO TMPOBEPHUTh. THMHUYHAS
METOJINKA HCIBITAHUI 4acTo ObIBACT OCHOBaHA Ha O0Opa30BaHWUU PACTBOPUMOU B
BojZic (Ppaki¥ WM PACTBOPEHHON B BojAe (pakiuM, a TOJyYEHHBIC JaHHBIC
perucTpupyoTrcs B BuAe KOd(PPUIMEHTOB 3arpy3ku. OTH JaHHBIE MOXKHO
WCIIOJIB30BaTh B IEJISIX TPUMCHCHUS KPUTEPUEB KIACCUDUKAIIHH.

A9.3.53 Jlst KJIacCU(pUKAIUU OPraHUYECKUX COeqNHEHU N JKenaTeIbLHO AMETH
CTaOMIU3HPOBAHHBIC U W3MEPECHHBIC ITyTEM aHalii3a UCHBITYeMble KOHIICHTpAMKU. XOTs MPEANOYTCHUE
ClAeAyeT OTaaBaTh M3MEPCHHBIM KOHICHTpAIUsM, KiaacCHu@UKaMs MOXKET OCHOBBIBATHCS U Ha
WCCIICJIOBAHUSAX, KAaCAIOIIUXCSd HOMHHAIIBHOW KOHIEHTpAIlMU, B TEX CiydasX, Korja pedb HUIET O
C/IMHCTBCHHBIX HMEIOIIHUXCS JOCTOBEPHBIX JaHHBIX. ECIM BEHIECTBO CHOCOOHO CYIIECTBEHHO
pasyiarathCsi WM KaKMM-JM0O HMHBIM 00pa3oM yAalsThCsd M3 BOJHOH CpeIbl, TO CJIEAYET OCTOPOIKHO
MOAXOJUTh K HHTEPIPETAIIMU JTAHHBIX, U KJIACCH(PUKAIUS JOHKHA OCYIIECTBISATHCS C YyUeTOM, €CIIH 3TO
1enecoo0pa3Ho U BOZMOXHO, TOTEPHU TOKCUKAHTA BO BpeMsl UCTIbITaHUs. KpoMe Toro, MeTauibl CO3/1al0T
pAn  TPYIHOCTEH, KOTOpBIE XapaKTEepHBI TOJBKO IJII HHUX ¥ PACCMATPUBAIOTCA OTACIBHO.
B tabmune A9.3.1 nepeuyucieHsl HEKOTOPbIE CBOMCTBA TPYIHBIX JUISl UCTIBITAHUS BEIIECTB U yKazaHa UX
PENIEBAHTHOCTh C TOYKH 3PCHUS KJIaCCUDUKAIIIH.
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A9.3.5.4 B Haubojiee TPYIHBIX YCIOBHSAX HCIBITAHUN (paKTHUYECKas HUCIBITyeMas KOHIICHTPAIHS
Oyner, BepOsITHO, HW)KE€ HOMHUHAIBHOUM WJIU MPE/IoIaraeMoil UCTIBITYeMOW KOHIleHTpanuu. Eciu ocTpas
TokcnuHOCTh JI(D)K5¢ TpyIHOTO IS NCTIBITAHUS BEIIECTBA OIICHEHA HAa YpOBHE <1 MT/JI, TO MOXHO OBITH
BIIOJIHE YBEPEHHBIM B TOM, YTO 3TO BEMIECTBO Oyner oTHeceHo K Kiraccy octpoit onacHocTu 1 (u, ecnu
yMecTHO, K Kiaccy XxpoHmdeckod TOKCHYHOCTH 1). OmHaKo, eciliud OICHEHHAs OCTpas TOKCHYHOCTH
6ompme 1 Mr/m, TO pedb HIAET, BEPOATHO, O HEIOCTATOUYHOW pEMpe3eHTATUBHOCTH I JAaHHOU
TOKCUYHOCTH. B 3THX yCIOBHSX A ONpeeNeHus TOro, MpHeMIIeMO I IS Leled KiaccupuKaiun
UCIIBITAHUE TPYJHOI'0 BEIIECTBA, TPEOYyeTCs 3akjruYeHHe dKcrepTa. Ecim cuurtaercs, 4Tto Xapakrtep
BO3HHUKAIOIIMX NPOOJEM, CBS3aHHBIX C HCIBITAHUEM, OKa3blBa€T 3HAYMTEJIBHOC BO3JCHCTBHE HaA
peambHYI0 KOHIICHTPAIIMIO, KOTJa OCTpasi TOKCHYHOCTh, MO OIIEHKaM, OoJyiblie 1 MT/J, a UCHbITyemas
KOHIICHTpAIHs HE M3MEpEeHa, TO CIENYET C JIOJDKHOW OCTOPOKHOCTBIO HUCIIOIh30BaTh PE3ylbTaThl ATOTO
UCIIBITAHUS JIJIs LIeJied KIIacCH(PUKAIIIY.

A9.3.5.5 B Hmwxkecneayroomux TYHKTax COJIEp)KATCs MOAPOOHBIE yKa3aHWs, Kacaloluecs
HEKOTOPBIX U3 MEPEUUCICHHBIX MPOOIIeM HHTepIpeTanuu. B 3Toif cBsI3u He cineayeT 3a0bIBaTh, YTO pedb
UJCT JHUIIb 00 yKa3aHHsX, a HE O KECTKUX MpaBWiIax. YUUTHIBas NPUPOLY TPYAHOCTEH, ClIeyeT BCeraa
UCIIOJIb30BaTh JKCIEPTHYIO OICHKY, YTOOBI ONMpEeNeIUTh OAHOBPEMEHHO, MOJy4YeHa JIW B pe3ynbTare
UCTIBITAHNSA JOCTAaTOYHAsT MH(OpPMAIWs, MO3BOJIAIONIAs CYIUTh O €Tr0 JOCTOBEPHOCTH, W MOXHO JIH
paccuuTaTh YpOBEHb TOKCHYHOCTH, KOTOPBIH MOXHO OBUTO OB MCIIONB30BaTh B IENAX MPHUMEHCHHS
KpUTEPHEB KiaccHPUKALUH.

A9.3.5.6 Hecmabunvuvie sewecmea

A9.3.5.6.1 XoTs, B TIpPUHIHIE, pa3pabOTaHa METOIHMKA WCIBITAHWH, ITO3BOJISIONIAS CBECTH K
MUHHMYMY BO3/ICHCTBUE HEYCTOWYMUBOCTH B MCIBITATCIBHBIX CPE/laX, HA MPAKTHKE MOYTH HEBO3MOXKHO,
B CiIyyae pslla MCTIBITAHWM, MOANEPKUBATh KOHIICHTPAIMIO HMCIBITYEMOTO BEIIECTBAa Ha MPOTSHKCHUU
BCE€ro HUCIIBITAHUS. HaI/I60nee qaCcTbIMU HpI/IT-H/IHaMI/I TaKOﬁ HeCTaGI/IHI)HOCTI/I SABJISIFOTCS OKHCJICHHUC,
TUAPOIU3, GoTojerpaaanus u Ouopasioxkenune. XoTs 3TH GOPMBI PA3JIOKEHUS MOKHO OBLIO OBl JIETKO
KOHTPOJIMPOBATh, TAKOH KOHTPOJIb YaCTO OTCYTCTBYET BO MHOTHX HCHBITaHUSIX. OTHAKO TIPH HEKOTOPHIX
HUCIIBITAHUAX, B HaCTHOCTHU HpI/I OHpeIIeJ]eHI/II/I OCTpOfI nu XpOHH‘IeCKOﬁ TOKCUYHOCTHU IJIsd pBIG, NUMECTCA
BO3MOXHOCTh BBIOpaTh PEKHUM BO3JICHCTBHS, CIOCOOCTBYIONIMI MHHHMH3AIMHK TOTEPh 1O MPUYHHE
HEYCTOWYMBOCTH, M OTO CJEAYEeT YUYUTHIBATh, NMPUHUMAS PEIICHHE OTHOCHTENIBHO JOCTOBEPHOCTHU
HO.Hy‘-IeHHbIX B XO0€ UCIIBITAHUSA JAaHHBIX.

A9.3.5.6.2 Korma HeycTOHMYMBOCTH SIBISIETCSI ONHUM M3 (DaKTOPOB, € KOTOPBIM HEOOXOJMMO
CUMTATHCSI TP  OMNpPEICJICHUH YPOBHS BO3ACHUCTBUS BO BpEMS HCIBITaHUS, HENPEMEHHBIM
NpeIBapUTEIbHEIM  YCIOBHEM [UIS HMHTEPIPETallMd MaHHBIX SBISETCS HAJIWYHE HM3MEPEHHBIX
nokasaresieil KOHIIEHTPaMi BO3/ICHCTBHSI Ha COOTBETCTBYIOIIMX CTaIUsAX HcmbITanus. [Ipu oTcyTcTBHM
JAHHBIX O 3HAYEHUSX KOHLIEHTPAllMH, U3MEPEHHBIX MyTEeM aHaiu3a, Mo KpailHed mepe, B Hadaje W B
KOHIIE WCIBITaHUS, JOCTOBEPHYIO HHTEPIPETAIMIO OCYIIECTBUTH HENb3S M HCIBITAHHE CIEIyeT
paccMaTpuBaTh Kak HEIEHCTBUTENbHOE sl meleld knaccudukanuu. Ecim uMeroTcs u3MepeHHbIE
JaHHBIE, TO BO BPEMs HHTEPIPETALMU MOKHO PYKOBOJICTBOBATHCS PAAOM MPAKTUUECKUX MPaABUIL:

a) Eciun umerorcss naHHble, M3MEPEHHBbIE B Hayalle W B KOHIIE MCHBITAHUS (YTO
SIBIIIETCS OOBIYHOW TIPOIEMYpPON ISl HMCUBITAHHA OCTPOW TOKCUYHOCTH IS
napuuit m Bomopocnei), To JI(D)Ksy s menmel kiaccH(pUKAIMU  MOXKHO
paccuuTaTh Ha OCHOBE CPEIHETO TeOMETPHUYCCKOTO 3HAUCHHUS KOHIICHTPAIIUHA B
HadaJie ¥ B KOHIE UCIIBITaHus. Eciiu 3HAYeHUS KOHIICHTPAINMH B KOHIIE UCTIBITAHUS
HIDKE aHAJUTUYECKOro Iipefeia OOHApYKEHHs, OTH 3HA4YCHUS JOJIKHBI
paccMaTpuBaThCSA KaK paBHBIC IMOJOBUHE ATOTO Ipejiena O0HapYyKEeHHUS.

b) Ecnu uMmeroTcs maHHbBIC, NM3MEPEHHBIC B Hadalle M B KOHIIC MEPUO0B OOHOBICHUS
cpeanl (Kak ATO MOXET OBITh B Ciydae WCIBITAHWNW B CTATUYECKOM PEXHUME C
OOHOBIJICHHEM BOJIBI), CIIEIyET PACCUUTATh CPEAHEE TEOMETPUUYECKOE IS KaXKIOT0
nepuoja OOHOBJCHHUS M Ha OCHOBE O3THX JaHHBIX ONPEACIUTH CPEIHION
SKCMO3UIUIO 32 BECH NEPUOJ] BO3/IEHUCTBUS.
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¢) Ecmm TokcMYHOCTP MOXKET OBITh OTHECEHAa Ha CYET KaKOTro-THOO TMPOAYKTa
Pa3NIOKEHUsI U €CIIM W3BECTHBI 3HAUYCHUS KOHIIEHTPALMU HTOTO MPOAYKTA, MOXKHO
paccuntate JI(D)Ks5y g  wmeneét  knaccupuKanmMu  Ha  OCHOBE  CPEIHEro
T€OMETPUYECKOTO KOHIEHTPAIlMd MPOAYyKTa pPAa3joKEeHHs, MEePEeCUnTaHHOW i
HCXOJHOTO BEIIECTBA.

d) AmnanoruyHele TNPUHLIHNBI HPUMEHAIOTCS K JaHHBIM, HW3MEPEHHBIM B XOJE
HCTBITAHUN XPOHUUYECKONH TOKCUYHOCTH.

A9.3.5.7 Crabopacmeopumvle seujecmasa

A9.3.5.7.1 OTH BellecTBa, pacTBOPUMOCTL B BOJE KOTOPBIX, Kak OOBIYHO CUHTaeTcs,
cocTaBygeT <1 Mr/i, 4acTo ¢ TPYIOM PacTBOPSIOTCS B MCHBITATENBHBIX Cpelax, W PacTBOPCHHbBIC
KOHILEHTPALNHU HEPEAKO OKa3bIBAIOTCS TPYAHBI AJS M3MEPEHHUS Ha MPEIIojiaraeMOM HU3KOM YPOBHE.
Jist MHOTHX BeEIeCTB UCTHMHHAS PACTBOPUMOCTBH B HCIBITATENBHOUM cpejie OyIeT Heus3BecTHa U OyIeT
4acTO CUUTAThCS HWKE Npelena oOHapyXKeHUs B OYHMIIEHHOH Bojae. OIHAKO TaKHe BEIIeCTBA MOTYT
HPOSBIIATH TOKCUYHOCTH, U, KOIZla TOKCUYHOCTh HE OOHapy’KeHa, HEOOXOAUMO PELIUTh, MOXKET JIH 3TOT
pe3yabTaT CYUTAThCS JOCTOBEPHBIM sl  Kjaccupukauuu. [lpm 3ToM HEOOXOAMMO TPOSBISATH
OCTOPOXKHOCTb U HE CIENYET HEJOOLEHUBATh ONIACHOCTbD.

A9.3.5.7.2 B nmpunnume, HeEOOXOOUMO TNPHUMEHSTH WCHBITAHUS, B KOTOPBIX HCIIOIB3YIOTCS
COOTBETCTBYIOIIUE METOJIbI PACTBOPEHUS, & KOHIIEHTPAIIHSI TOYHO U3MEPEHA B MpEJIeNiax PACTBOPUMOCTH
B BOJIc. DTH JIaHHBIC UCIBITAHUH, B ClIy4yae MX HAIMYUA, CICIYET MPEANOYUTATh OCTATbHBIM JaHHBIM.
OHaKoO MOKHO, OCOOCHHO MPU PACCMOTPEHHUM OO0JIee CTaphIX JIaHHBIX, HAUTH U 3HAYCHHSI TOKCHYHOCTH,
MPEBBIIIAIONINE PACTBOPUMOCTH B BOJIE, HIIM CIy4Yau, KOTJla PACTBOPEHHBIC KOJIUYESCTBA HAXOISITCS HIDKE
AHAJIMTUYECKOr0 Tpenena oOHapykeHus. B 000ux ciydasx HEBO3MOXXHO TIPOBEPHTH pealibHbIC
KOHIICHTPAIIMM BO3JICUCTBUS C TIOMOIIBI0 W3MEPEHHBIX JaHHBIX. EcCIH 3TH JaHHBIE SBISIOTCS
€JIMHCTBCHHBIMHM JOCTYIHBIMUA JaHHBIMH JUIS TPOBEACHHUS KiacCHpUKAIMU, TO B KavyecTBE OOIIETo
PYKOBOJICTBa MOKHO BOCITOJIb30BaThCSl HEKOTOPBIMH MPAKTHYSCKUMHU TIPaBUIAMU:

a) Ecinm octpas TOKCHYHOCTH HaOJMIOZAaeTCs] MPU KOHLEHTPALMIX, MPEBBIIIAIOIINX
pactBopuMOCTb B Bojie, To JI(D)Kso mist meneit knaccudukauu MOXET CUMTATHCS
HUKE WM paBHOW M3MEPEHHOW pacTBOPUMOCTH B BOJie. B aTom ciydae nanHoe
BEILIECTBO OyleT, BEPOSTHO, OTHECEHO K XPOHUYECKOHW TOKCHMYHOCTH 1 wu/min
ocTpoit TokcuuHnocTH 1. [IpuHUMas 3To pemnieHne, HeOOXOIUMO TaKKe YUHTHIBAThH
BO3MOXHOCTh TOTO, YTO HEPACTBOPEHHOE BEIIECTBO, HaXoAsleecs B U30BITOYHOM
KOJMYECTBE, MOIJIO CcaMO OKa3aTb (U3NYECKOEe BO3JCHCTBHE Ha IOJONBITHBIC
opranu3Mmbl. Eciu Takoe BO3ACHCTBUE CUUTAECTCA BEPOSATHOM MNPUUUHOMN
Ha0r01aeMbIX 3(h(PEKTOB, UCTIBITAHUE JIOJDKHO CUMTATHCS HEJCHCTBUTEIBHBIM JIJISI
uesei KnaccupuKanuu.

b)  Ecium ocTtpas TOKCHYHOCTh HE HAOIIOJACTCS MPH KOHICHTPAIUAX, PECBBIIIAOIINX
pactBopuMOCTh B Bojie, To JI(D)Kso mist meneit kinaccudukanum MOXET CUUTATHCS
BBIIIIE U3MEPEHHOW PAaCTBOPUMOCTHU B BOJie. B 3TOM ciydyae HEOOXOJAMMO PEIINTH,
JIOJDKHO JIM BEIECTBO OBITh OTHECEHO K XpOoHHYecKoW TokcuuHoctu 4. [Ipexne
4YeM JIeJIaTh BBIBOJ O TOM, YTO BEIIECTBO HE IPOSIBIAET OCTPOH TOKCHUYHOCTH,
CIeAyeT IOJDKHBIM 00pa30oM yYeCTh METOJbI, WCIIOJIb3YEMbIE IS JOCTHKEHUS
MaKCHMaJIbHBIX KOHIICHTpAI[Mi 3TOro BemiecTBa. Eciau 3TH METOAbI HE CUMTAIOTCS
HaJEKHBIMU, TO MCILITAHHE JOJDKHO CYHUTATHLCS HENEHCTBUTEILHBIM s ILEICH
KJIaCCH(PUKAIIIH.

C) Ecnau pacTBOpUMOCTh B BOJIE HIDKE aHAIMTHYECKOTO Mpejesia OOHAPYKEeHHS IS
JIAaHHOT'0 BeIlleCTBa M HaOJI0JIaeTCsl ocTpas TOKCUYHOCTh, TO JI(D)Ksy mius nenei
KJIacCU(UKAIIUU MOXKET CYUTATHCS HIDKE aHAJTUTUUYECKOTO Tpe/ena OOHaApYKEeHHUS.
Ecau tokcmuHocTh He HabOmomaercs, To JI(D)Ksy mns umenedt xmaccudukanum
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MOXET CYUHUTAThCA BbBIINIC PACTBOPHUMOCTH B BOJC. CnenyeT TAaKXC TOJI’KHBIM
06pa30M YUYUTBIBATh KPUTCPUU Ka4YCCTBA HCHLITaHHﬁ, YIOOMAHYTBIC BBIIIC.

d) Ecnu umeroTcs NaHHBIE O XPOHWYECKOW TOKCHYHOCTH, TO CJIEIYyeT NPUMEHSTh Te
ke oOmue npaBuia. [1ogoOHBIM ke 00pa3oM, €Clid ATH JaHHBICE HE MOTYT OBITh
MOATBEPKICHBI HA OCHOBE Y4YeTa U3MEPECHHBIX KOHIEHTPAIUH, MOKHO MTPUMEHSATH
METOJbI, HWCIIOJAb3yeMble [UIsl JIOCTIDKCHHS MaKCHUMAalbHBIX KOHIICHTPAIIHHA
PacTBOPEHHOTO BELIECTRA.

A9.3.5.8 Jlpyeue gpaxmopuol, cnocobcmeyioujue yMeHbUEeHUI0 KOHYESHMPayuu

VMEHBIICHHIO KOHIEHTPAIIMH MOXXET CHOCOOCTBOBATH Psl JAPYrHX (DaKTOpOB, HO ee
MOXHO I/I366)K3Tb C INOMOIIBIO IMPABUJIBHOI'O IlJIaHa HCHLITaHPIﬁ; B XOJA€ HUHTCPHNPCTALUU OAaHHBIX
HCO6XOI[I/IMO YUYUTBIBATH YMCHBIICHHUC KOHLCHTpalWU, IMIpousomeaumee IMmo/ BO3IICI710TBPICM TaKuX
(haxTOpOB, KaK

a)  CeIMMEHTAIUS: ITO SBICHHE MOXXET MPOUCXOIUTH BO BPEMS HCIBITAHUS IO PAIY
npuyrH. OJHUM U3 HauOoJIee PaCIPOCTPAHCHHBIX OOBSICHEHUU SBISETCS TO, YTO
BEIIECTBO HA CaMOM JieJie HE PACTBOPHIOCH HECMOTPS Ha BHIMMOE OTCYTCTBHE
YaCTHII W YTO BO BpeMs WCHBITAHHS NPOHUCXOAUT arperamus, Beaymas K
BBIMAJCHUIO OCajika. B 3THX yCIOBHUSX MOXHO CUUTATh, 4To mokazatenu JI(D)Ksy
IS 1enieil kiaccuuKaluu OCHOBAHBI HAa 3HAYCHHSIX KOHIICHTPAIWH MPOJYKTa B
KOHIIE WCTIBITaHUs. Tak jke, BBIMAJCHHE OCaJKa MOXKET MPOHM3OUTH B pe3ylibTare
peakuuu cpenbl. DTOT clydaid paccMaTpuUBalCs BBIIIC B CBSI3U C BOIPOCOM O
HEYCTOMYMBOCTH;

b)  amcopOums: 3TO SIBIEHHE MOET NPOUCXOAMTH C BENIECTBAMH, O0JIAJAIOUIIMHU
BBICOKUMHU aJICOPOIMOHHBIMU XapaKTePUCTHKAMHU, TAKUMHU KaK BBICOKOE 3HAYCHHE
log K,y Ilpm ancopOuumm O0OBIYHO NTPOUCXOAUT OBICTPOEC yMEHbILECHUE
KOHLUEHTPAMHU, M KOHUEHTPALMH, IOCTUTaeMble K KOHIY HCHBITAaHUS, MOTYT
HanboJiee BEPHO XapaKTepU30BaTh OKa3aHHOE BO3ACHCTBUE;

Cc)  OMOaKKyMyJsiIMs: YMEHbLICHHE KOHLEHTPALUH MOXET MPOU30UTH B Pe3yJbTaTe
OMOAKKyMYJISIHUM BEIIECTBA IOJONBITHBIMU OpPraHU3MaMHu. DTO SIBICHHE MOXKET
MPOUCXOJIUTh B 0CO00 KPYITHOM MacmiTadbe Mpu HU3KOM pacTBOPUMOCTH B BOJE H,
CJIe/I0BaTEIbHO, BhICOKOM 3HaueHuH log K,y. B 1emsax knaccudukanuu 3HauCHUS
JI(9)Ksp mam KHD moryT paccuuThIBaTbCSl Ha OCHOBE CPEIHErEOMETPHUUYECKOTO
3Ha4YeHUS KOHLIEHTPAIMK B Hayaje U B KOHIIE UCTIBITAHMUS.

A9.3.5.9 Hapywenue napamempos ucnotmamenvhoil cpeosvi

A9.3.5.9.1 CunibHBIE OCHOBAHUS M KUCJIOTHI MOTYT ITOKa3aThCsl TOKCHYHBIMH, TaK KaK OHH CITOCOOHBI
usmennth pH. OmgHako, Kak MpaBWio, U3MeHeHHs pH B BOJHBIX CHUCTEMaxX MPEIOTBPAMIAIOT MyTEeM
BKJIIOUYCHUS B COCTAaB MCIBITATEILHOU Cpeibl Oy(epHbIX cucTteM. Eciin He MMeeTcs HUKAKUX JTaHHBIX 110
KOHKPETHOM COJIM, TO 3Ta COJIb JO/OKHA, B MPHUHIKIIE, KIaCCH(PUIIUPOBATHCS TAKUM e 00pa3oM, 4TO U
AHMOH WJIM KaTHOH, T.€. KAaK HOH, KOTOPOMY I10 KJIacCH(pUKAI[MU IIPUCBOCHA HanboJiee OracHasi CTEIEHb.
Ecnu sddexTrBHAsS KOHIEHTpAIUMs KacaeTcs JUIIb OJHOTO W3 MOHOB, TO INMPHU KJIACCU(DUKAIUU COIU
CIeAYeT YYUTHIBATh PA3HUIY MOJICKYJISIPHBIX MacC M CKOPPEKTHPOBATh ATy KOHIICHTPAIUIO, TOMHOXHUB
ee Ha oTHomeHne MM, ,..,/MM,,,..

A9.3.5.9.2 [TonuMepsl OOBIYHO HE MPHUCYTCTBYIOT B BOJHBIX CHCTeMax. Bomgonucreprupyembie
MOJIMMEDPBI U APYrUe BBICOKOMOJEKYJSPHbIE MaTepuajabl MOTYT HapyllaTh MapaMeTpbl UCIBITATEIbHON
CpeJibl, MellaTh IMOTJOIIEHUI0 KUCIOPOJa U BbI3bIBATh MEXaHHUYECKHH WM BTOPHUYHBIA 3ddekT. Dtn
(dakTopsl HEOOXOJUMO MPUHUMATh BO BHHMAaHHE TPH PACCMOTPEHHM JAHHBIX, TOJYYEHHBIX B XOJIE
UCIBITAHUNA 3THX BemlecTB. HekoTopele moimMmepsl BeAyT ceOs, OIHAKO, KaK CIIOXHBbIC BEIICCTBA,
UMEIOLIUE 3HAUYNUTEIbHYI0 HU3KOMOJEKYISAPHYI0 MAacCOBYIO JOJIIO, KOTOpas MOET OBbITh IOJIydeHa
BBINIEIAYNBAHUEM U3 MACChl TIOJIMMepa. DTOT ciiydail paccMaTpUBaeTCs HIKE.
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A9.3.5.10

A9.3.5.10.1 CroxHble BemlecTBa XapaKTePU3YIOTCS Pa3IMYHBIMH XUMHYECKHUMH CTPYKTYpamH,
KOTOpBIE 4aCTO HAXOZSATCSl B OJJHOM T'OMOJIOTHYECKOM Psiy, HO 00J1a/1al0T IMHUPOKUM HaOOPOM 3HAUECHHH
pPacTBOPUMOCTH B BOJIE W JAPYTHX (PUBMKO-XMMHYECKHX CBOHCTB. B MpHCYTCTBHH BOJABI JAOCTUTAIOT
paBHOBECHSI MEXIy pPACTBOPEHHBIMH M HEPACTBOPCHHBIMH (QPaKUUsIMH, H 3TO paBHOBECHUE
XapakTepru3yeT KOJIMYECTBO BBEJCHHOro BemlecTBa. llo3ToMy Takue CJOXKHBIE BeELIECTBAa YacToO
UCTIBITBIBAIOTCS B BHJIE PACTBOPUMOMN B Bojie (ppakimu WM pacTBOpeHHOH B Boje dpaxiuu, u JI(D)Ks
perucTpupyercs B 3aBUCHMOCTH OT KOJWYECTBAa WJIM HOMHHAJIBHBIX KOHIEHTpanuil. JlomoIHUTEIbHBIX
AHAJIMTUYECKHUX JAaHHBIX OOBIYHO HE MMEETCs, TaK KaKk pacTBOpeHHas (pakuusi cama OyneT sBISATHCA
CJIO)KHOW CMEChI0O KOMIIOHEHTOB. I[lapameTp TOKCHYHOCTH o0Oo03HauaroT uHoOrnma kak JIK3sy, T.e.
JeTaNbHBIH  KOYPPUIMEHT 3arpy3ku. OITOT KodQQHUIHMEHT 3arpy3Kd, TOJIyYaeMblii C y4eTOM
PacTBOPUMOI WJIM PAacTBOPEHHOM B BoJe (ppakumu, MOXKET HCIOIb30BAThCS HEMOCPEICTBEHHO IS
KJTaCCH(UKAIIHH.

A9.3.5.10.2  Tlonumepsl MpenCTaBIsIOT cOO0H 0COOBINM BUJ CIOKHOTO BELIECTBA, YTO TpeOyeT ydeTa
THAMA TOJUMEpa W €ro TOBENeHWS C TOYKM 3peHHs pacTBopeHms/mucnepcuu. llommmepsr moryT
pacTBOpATBCS 0e3 W3MEHEHHWH (MCTHMHHAsS pPacTBOPUMOCTh, CBS3aHHAS C pa3MEpoM dYacTHI),
JUCIEPTUPOBATh MIM YaCTUYHO MEPEXOIUTh B PACTBOP B BUAEC HHU3KOMOJICKYJISIPHBIX MAacCOBBIX JOJICH.
B nocnegHem ciayyae TOpH  UCOBITAHUM TOJMMEpPa HCHOBITBIBAETCS, IO CYTH, CIIOCOOHOCTD
HU3KOMOJIEKYJISIPHOTO MaTepHhaia BhIIEIATHCS B BIIE TIPOAYKTa BHIIEIAYMBAHUS U3 MACCHI MTOJIIMEpa, a
TaK)X€ TOKCHYHOCTh ATOr0 MPoAyKTa. Takum 00pazom, MoiuMep MOXKET YIOAOOISITHCS CIOKHOM CMECH,
TaK KaK HCIBITYyEeMOE KOJHUYECTBO MOJUMEpa MOXKET ONTHMAaJIbHO XapaKTepHU30BaTh MOJYyUYECHHBIH
MPOJYKT BBINIEIAUYNBAHUS, U TOKCHYHOCTh MOXKET, CJIEIOBATEIBHO, OBITh CBS3aHa C 3THUM KOJUYECTBOM.

Tao6aunma A9.3.1:

Crooicrvie eseujecmed

Knaccml)mcaunﬂ TPYAHBIX AJISl UCNIBITAHUA BCIIECTB

CBoiicTBO

Onucanve BO3HUKAKIIHUX NPodJiemM

Kaacendukanus

Cnabo pacTBopuMOe
B BOJIE

[Moxyuenue/moanepxanne He0OXo-
JUMOM KOHLEHTpAalM1 BO3AEUCT-
BUs. AHaJIU3 BO3JIEUCTBUS.

Ecnu HaOr01a10TCsl TOKCHYHBIE PEAKIMH BBIIIE
YpOBHS HabJII0JaeMOH PaCTBOPUMOCTH, TO HEOO-
XO0JIMMa 3KCIepPTHAas OLEHKA IS TOATBEPKICHUS
TOTO, BBI3BaH JIM ATOT dPPEKT XUMUIECKOH TOK-
CUYHOCTBIO WM (PU3MUYECKOM MPUUMHOI; €ClTi HU-
kakoro 3¢ dexra He HAbIIOJaeTCsI, HEOOXO0IUMO
JI0Ka3aTh, YTO JIOCTUTHYTO TIOJHOE HACHIIICHHUE
BOJIHOM (ha3bl MCIBITHIBAEMBIM BELIECTBOM.

TokcuyHOE IpU HU3-
KHMX KOHIIEHTpaLUIX

[oxyuenue/moanepxanne He0OXo-
JIUMOM KOHLIEHTpAIlUX BO3IEHUCT-
BUs. AHAIIU3 BO3JACHCTBHUS.

Kraccudukanust Ha 0CHOBE TOKCHYHOCTH < | Mr/n

Jleryuee

IlonnepxaHnue U U3MEPEHNUE KOH-
LIEHTpalLuU BO3AeHCTBUS.

Kiraccudukanust momkaa OBITH OCHOBaHA Ha J0C-
TOBEPHBIX U3MEPCHUIX KOHIICHTPAIIHA.

[opmaromeecs ¢o-
ToJerpaaaluu

IMognepxaHue KOHIIEHTPAIIUH BO3-
nelictBust. TOKCMYHOCTHh IPOYKTOB
pa3iIoKeHUS.

Krnaccudpukanus TpeOyeT 3KCIIepTHOHN OLIEHKH U
JIOJKHA OCYIIECTBIISITHCS HA OCHOBE M3MEPEHHBIX
KOHLeHTpauuil. TOKCMYHOCTbh Ba)KHBIX IPOAYKTOB
Pa3IoKEHUs N0JKHA ObITh OXapaKTepH30BaHa.

HeycroiiunBoe B
BOJHOM PacTBOpE

[MonmepxaHue KOHIIEHTPAIIUU BO3-
neiictBust. TOKCUYHOCTh MPOAYKTOB
pasznoxenus. ComocTaBieHue me-
PHOIOB MOTypacnaza u pekuMa
BOSHCﬁCTBHH, HUCIIOJIB30BAHHOT'O B
HCIIBITAHUSX.

Knaccugukanus tpeOyer SKCIepTHON OLIEHKH,
JIOJIKHA OBITh OCHOBAaHA Ha M3MEPEHHBIX KOHIICH-
TpalusIX; OHa JOJIKHA YYUTBIBATh TOKCUYHOCTh
BaXXHBIX NPOJLYKTOB Pa3IOKEHHS.
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CBoiicTBO

Onucanve BOZHUKAKIIMUX NPodJiem

Kunaceupuxkanus

OxucisieMoe

Ilonyuenue, nognepxxaHue U u3Me-
peHUE KOHIIEHTPALUK BO3AEHCTBHUS.
ToKkCcMYHOCTHh N3MEHEHHBIX XUMH-
YECKHUX CTPYKTYp WU MPOTYKTOB
paznoxeHusi. ConocTaBlieHUE Te-
PHOIOB TIOTypaciaga U pexKnumMa
BO3JENCTBHSA, UCIOJIb30BAHHOTO B
HUCIBITAHUIX.

Kiraccudukanust TpedyeT 3KCIEePTHOH OIEHKH,
JTIOJDKHA OBITh OCHOBAaHA HAa H3MEPCHHBIX KOHIICH-
TpalUsX; OHA JOJHKHA YIUTHIBATh TOKCUIHOCTH
Ba)KHBIX MPOJAYKTOB PA3JIOKCHIUS.

[Hopnaromeecs: kop-
po3un/ Tparcdop-
Mauuu (MeTajbl/
COeIMHEHUS METaJ-
JIOB)

Ilonyuenue, nopaepx anue U u3mMe-
peHuE KOHIIEHTPALUK BO3AEHCTBHUS.
CormocTaBieHne pacupeneeHus
MepUOJ0B MoJlypacmajaa B BOJHOU
cpezie U pexuma BO3JAEHUCTBUS, UC-
IIOJIB30BAHHOI'O B UCIIBITAHUAX.

Krnaccudukanus tpeOyer sSKCIIepTHON OLEHKH,
JIOJKHA OBITH OCHOBAaHA Ha M3MEPEHHBIX KOHIICH-
TpalusX; OHa JIOJDKHA YIUTHIBATh TOKCHYHOCTH
BAJKHBIX MPOAYKTOB Pa3I0KCHHS.

Croco6HO Kk 6mopas-
JIOKEHUIO

[Mongnepxanue KOHIIEHTPAIIUH BO3-
nelictBus. TOKCHYHOCTD IPOLYKTOB
paznoxxeHusi. ConocTaBlieHUE Te-
PHOIOB MOJypacnajaa u pexxuma
BO3JICHCTBUS, UCIIOJH30BAHHOIO B
HCHBITAHUSIX.

Kraccudpukanus TpedyeT 3KCTIepTHOH OIEHKH,
JOJDKHA OBITH OCHOBAaHA HAa U3MEPEHHBIX KOHIICH-
TpalusX; OHa JIOJDKHA YYUTHIBATh TOKCUYHOCTh
BXHBIX IPOJYKTOB PA3JIOKEHHSI.

Ancopbupyioiiee [Monnepxanue KOHUEHTpauK Bo3- | [l kilaccudukanuy J0JDKHA HCIIOIB30BATHCS
JeicTBUsI. AHAJIU3 BO3JCHCTBHS. M3MEpeHHasi KOHIIEHTPALNS HMEIOLIET0Cs MaTe-
Ocnabnenne TOKCHYHOCTH U3-3a puasna.

TTOHIKEHHOTO COACPKAHUS UCITBI-
TYyeMOT'O BEIIEeCTBa.

Xenatupymouiee [IpoBeneHue pasauunst Mmexay xe- | Jluis kinaccupukaiiy J0/DKHA HCIIOIb30BaThCS
JaTHBIMH M HEXeJIATHBIMU (paK- M3MEepeHHasi KOHIEHTPANKs MaTepuaa, oJ1a0-
LUSIMU B CpeJie. merocst ONOJIOTHIECKOMY YCBOCHHIO.

OxparieHHoe Ocnabnenue cBeta (mpodsiema st | s kinaccudukanuu He0OX0UMO TIPOBOIUTH Pa3-
BOJIOpOCIIEi). JMYME MEXJ1y TOKCHYECKUMHU MOCIEICTBUSIMH U

3aMeIJICHHEM POCTa M3-3a OCIIA0JICHHUS CBETA.

I'unpodobdHOE [Monnepsxkanue KOHIEHTpanuu Bo3- | Jlns kinaccuukanum A0KHA UCTIOIB30BATHCS
JeHCTBYS Ha MIOCTOSIHHOM YPOBHE. | M3MEpPEHHasi KOHIICHTpaIHsl.

HNonuszupoBanHoe [onnepxanue KOHIEHTpaAuu Bo3- | Kimaccudukanus TpedyeT SKCTIepTHOH OIEHKH,
neiicTBus. TOKCHYHOCTB POJYKTOB | JIOJDKHA OBITh OCHOBaHA HA M3MEPECHHBIX KOHIICH-
pasnoxxenusi. CorocTaBieHue mne- Tpalusx; OHa JIOJDKHA YYUTHIBATh TOKCUYHOCTh
pHOJIOB TOJypacnaga U pexuMa BXXHBIX MPOJYKTOB PA3JIOKEHHSI.

BO3/ICHCTBUS, HCIIOJIb30BAHHOTO B
HCIIBITAHUSX.
MHuorokoMnoneHT- | [ToAroToBka penpe3eHTaTUBHBIX PaccmartpuBaeTcst Tak ke, Kak CJIOXKHAasi CMECh.
HOE HCIIBITATEIbHBIX MapTHH.
A9.3.6 Humepnpemayusn Kkauecmea 0GHHbIX
A9.3.6.1 Cmanoapmusayus
Bausitnue Ha pe3yiabTaThl  MCOBITAHUNW TOKCUYHOCTHM, CBSI3aHHBIX C  BOJHBIMH

OpraHu3MaMH, MOT'YT OKa3blBaTh MHOTHE (aKTOPbl. DTU (PAKTOPhI BKIFOYAIOT CBOMCTBA HUCIBITATEIbHON
BOJbI, IIJIAH DJKCIIEPUMEHTA, XUMHUYECKHE CBOWCTBA HCHBITYEMOrO0 MaTepuaia U OHOJIOTHYECKUE
CBOMCTBA MOJONBITHBIX OpPraHu3MoB. [lo3TOMy mnpu TpPOBEJEHUM HCIBITAHUW BOJAHOW TOKCHUYHOCTHU
BXHO HCIOJIB30BATh CTAHAAPTHYIO METOAUKY UCTIBITAHUM, YTOOB YMEHBIIUTH BIUSHUE dTUX BHEIIHUX
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IMEPEMCHHBIX HMCTOYHHKOB. HGHL CTaHOapTHU3alun WUCIIBITAHUM W COTJIACOBAHMS JTHUX CTaHIapTOB Ha
MCKAYHAPOAHOM YPOBHE COCTOUT B YMCHBIICHUU BAPUAHTHOCTU HUCIIBITAHUHN H YIy4dlI€HHUU TOYHOCTH,
BOCIIPOMU3BOAUMOCTHU U CTaOUIIBHOCTH pPE3yIbTaTOB HUCITBITAHUM.

A9.3.6.2 Hepapxus oannolx

A.9.3.6.2.1 Kiaccudukaruss 1T0DKHA OCHOBBIBAaTHCS HAa KauyeCTBEHHBIX IEPBUYHBIX JaHHBIX.
[Ipenmourenue cnenyer OTAaBaTh JAaHHBIM, TIOJYYEHHBIM B COOTBETCTBUU C PYKOBOISIIMMH
npuniunamMu ODCP, wiu paBHOLEGHHBIMH MM TMOJOXKCHHUSIMH, M MPaBUIbLHBIMU J1a0OPATOPHBIMU
MeToAaMu. XOTs IPEANOYTEHUE OTAACTCS NTaHHBIM, ITOJTYICHHBIM B COOTBETCTBUH C COTJIACOBAHHBIMU Ha
MEXIyHApOJHOM yPOBHE METOJAaMHU HWCIIBITAHWW, MPOBEJEHHBIX HAa CTAaHIAPTHBIX BUIaX OPraHU3MOB,
MOTYT TaKXe HCIOJIb30BAThCS PE3YIbTAaThl HCIBITAHUH, MPOBEACHHBIX B COOTBETCTBHUU C IIHPOKO
NPU3HAHHBIMM ~ MEXKJIYHAPOJHBIMU WM HAI[MOHAIBHBIMM METOJIAMH WM PABHOICHHBIMH UM
nonoxeHnsmMu, Harpumep Metoasl ISO nnu ACTM. JlanHble, KOTOpbIE OBUIN MOJTYYEHBI B PE3yJbTaTe
WCIIBITAHWN, TIPOBENCHHBIX, 110 BCEH BHIMMOCTH, C COOJNIOJICHHEM TPU3HAHHBIX PYKOBOJISIIHX
MPUHIIUIIOB, HO KOTOPBIE HE COBCEM COOTBETCTBYIOT IMPABWJIBHBIM Ja0OpPATOPHBIM METOJAM, MOTYT
WCIIOh30BAThCA B CIy4ae OTCYTCTBHS MHaHHBIX, COOTBETCTBYIOUIUX IPABHIBHBIM J1a00OPaTOPHBIM
METOIaM.

A.9.3.6.2.2 [Tenepcen u npyrue (Pedersen et al., 1995) mpeanararoT cucTeMy OLIEHKH KauecTBa
JIaHHBIX, COBMECTHMYI CO MHOTHMH JAPYTMMHU HCIIOJB3YyeMbIMH B HACTOAIIECEC BPEMs CHCTEMaMU,
BKItoUass cucteMy, ucmoibiyemyio US EPA gms ero 6a3er manubeix AQUIRE. Mencuak m apyrue
(Mensink et al., 1995) Toxe wucciaeayroT kauecTBO AaHHBIX. CHCTEeMa OLIEHKM KauyecTBa [IaHHBIX,
onucanHas IlemepceHOM W JAPYrUMH, BKIIOYAET CXEMY OIICHKH JOCTOBEPHOCTH, KOTOpas MOXKET
UCIIOJIb30BAThCSI B KauecTBe o0pasma Juisl Kiiaccu(UKaIMK B paMKax COTJIACOBaHHOU cxembl. [lepBbie
TPH YPOBHS JaHHBIX, ONUChIBaeMblie [leepceHOM, COOTBETCTBYIOT Hanbo0jIee JOCTOBEPHBIM JaHHBIM.

A9.3.6.23 JlanHble, WcHONb3yeMble WIS KIAacCU(UKALMM B PaMKax COIJIACOBAHHOW CHUCTEMBI,
JIOJDKHBI TIPOUCXOAMTH M3 MEPBUUYHBIX HCTOYHUKOB. OJIHAKO, MOCKOJBKY MHOTHME CTpaHbl U MHOTHE
peryasTUBHBIE OpraHbl OyIyT OCYIIECTBIATH KIACCH(HUKALUIO, HCHOJIb3Ys COTIACOBAaHHYIO OOIIYIO
CUCTEMY, TO KJacCU(UKaUMs [O0JDKHA MO3BOJHUTH MCIONIb30BAaTh HCCIIENOBAHUS, IOJYYCHHBIC OT
HAllMOHAJIBHBIX OPraHOB M OT TPYII 3KCIEPTOB, TaK KaK 3TH HCCIEAOBaHWs OyIyT ONUpPATbCs Ha
MepBUYHbIE MCTOYHUKHM JAHHBIX. B 3THX HMCCIeI0BaHUAX TOJDKHBI COJEPKATHCA KpaTKHE OTYETHI 00
YCJIOBUSAX UCIBITAHUN, KOTOPBIE JOJKHBI OBITH TIOCTATOYHO MOJAPOOHBIMHU, YTOOBI MOXXHO OBLIO OLICHHUTD
BECOMOCTD JI0Ka3aTeJIbCTBA U MPHUHSITH PELICHUE OTHOCUTENBHO Kiaccuukanuu. B HEKOTOPBIX cirydasix
MOKHO HCIIOJIB30BaTh PE3yNbTAaThl UCCIEAOBAHUN, MPOBEACHHBIX XOPOIIO 3apEKOMEHAOBABIINMHU ceOs
rpynnamu, Takumu Kak [ECAMII, Tak Kak MOKHO UMETh JOCTYI K MEPBUYHBIM JTAHHBIM.

A93.6.24 B ciayyae OTCYTCTBHUSI 3KCHEPUMEHTAJIbHBIX JAHHBIX HCIBITAHUM MOXHO IOJIb30BAThCS
3HAYEHUSMH KOJNYECTBEHHOUW 3aBUCHUMOCTH "CTpYKTypa-akTUBHOCTE" (K3CA), moATBEp K I€HHBIMH IS
BoAHOU TokcuyHOCTH. [Ipornozam tuna K3CA crneayer Bceraa npeanoynTaTh JaHHbIE UCTIBITAHUH, €CIIN
9TH JaHHBIE TOCTOBEPHEL.

A9.4 Pasnoxenue
A94.1 Beeoenue
A94.1.1 CrnocoOHOCTh K Ppa3lIOKEHHIO SBISECTCS OJHHUM W3 BaXXHBIX BHYTPEHHUX CBOICTB

BEIIECTB, KOTOPBIE OIpEAeNIIOT WX IMOTCHIMANIbHYI0 SKOJOTHYECKYI0 OMacHOCTh. BemecTBa, He
MOJJAIOIINECS PAa3JI0KCHUIO, COXPAHSIOTCS B OKpYXKAIOLed cpelae W MOTYT IMO3TOMY OKa3blBaTh
JIOJITOCPOYHOE BpEHOE BO3JEHCTBHME Ha OWMOTYy. M HampoTwB, BENIECTBa, CIOCOOHBIE K Pa3JIOKCHUIO,
MOTYT OBITH yAAJICHBI dYepe3 KaHATU3AIMOHHBIE CETH, CTAHIUA OYHUCTKA CTOYHBIX BOJI WJIH
OKPY’KaIoIIYyIO Cpemry.

Kiraccudukarus BelecTB 0OCHOBaHa, IJIABHBIM 00pa3oM, Ha UX BHYTPEHHUX CBOMCTBaX.
OIHAKO CTENEHb PAa3JOkKEHHS BEIIECTBA 3aBUCUT HE TOJBKO OT CONPOTHUBISIEMOCTH Pa3pyLICHUIO
MOJIEKYJIbl, HO TaKK€ U OT PEAJIbHbIX YCIOBHUH, CYLIECTBYIOIIMX B MPUHUMAIOIIEH 30HE OKpYyKarollen
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cpenbl, TakuUX Kak penokcrnoTeHuuan, pH, mpucyTrcTBue COOTBETCTBYIOIIUX MHUKPOOPIaHU3MOB,
KOHIEHTPALKs BEIIECTB, a TAKXKE MOABJICHNE U KOHLEHTpaMs APYyrux cyocrparos. s uHTEppeTanuu
CBOMCTB pa3liOKEHHUsI B CBSI3M C Kiaccu(UKalMed BUIOB ONACHOCTH JJIsi BOJHOM cpellbl HeoOX0IuMo,
TakuM 00pa3oM, pacroyiaraTh MoJApOOHBIMHI KPUTEPUSIMHU, ITO3BOJISIONIMME cOaIaHCUPOBATh BHYTPEHHUE
CBOMCTBa BEIIECTBA M CYLIECTBYIOLIME YCIOBHUS OKPYKaloLleil cpeibl, YTOObl MPUNATH K 3aKIIOUYCHHUIO
OTHOCHUTEJIBHO MOTEHIMAIBHOTO JOJITOCPOYHOI0 BPEJHOTO Bo3AelcTBHs. Llens Hacrosmiero pasaena —
JaTh METOJAMYECKHE YyKa3aHHs, IO3BOJISIONIME HWHTEPIPETUPOBATh JaHHBIE O CIIOCOOHOCTH
OPTraHUYECKUX BEIIECTB K Pa3IOkKEHHI0. B OCHOBY 3THX yKa3aHUH MOJIOKEH aHaJU3 BBIIIECYTOMSIHYTBIX
aCIIEKTOB, KacalolUXcs pasjoKeHus B BOAHOM cpene. Ha ocHoBe 3Tux ykasaHMil mpeasiokeHa
HOI[pO6HaH cXeMa IMpPpUuHATUA pGIHCHHfl, npeaHasHadyC€HHad AJid UCIOJb30BaHUS CYHICCTBYIOIUX HaHHBIX
0 pa3lIoXEeHWH B IeNsAx Kiaccupukanuu. HacTosmiee pyKOBOJCTBO OXBAThIBACT CIECAYIONIME BUIBI
JAHHBIX O Pa3JIOKEHUU: JAaHHBIE O HEMOCPEACTBEHHOW OMOpa3naraeMoCTH; JaHHbIE O MOJCIUPOBAHUHI
W3MEHEHHUs BEILIECTBA B BOJE, BOAHBLIX OTIIOKEHHUSX M IouBe; maHHble 00 oTHomeHun KIIKs/XIIK; n
METO/Ibl, TIO3BOJISIONINE OIIEHUTh CIOCOOHOCTh K OBICTPOMY Pa3jioKEHHUIO B BOJAHOU cpejae. B Hell Takxke
paccMaTpuBalOTCAd  CIIOCOOHOCTh K aHa’pOOHOMY pPa3liOKeHHWIO; BHYTPEHHSS CIHOCOOHOCTh K
O0MOpa3I0KEHUIO; AaHHbIE 00 HCIBITAHUAX CTAHUMHA OYMUCTKH CTOYHBIX BOJ, IPOBEIEHHBIX METOJOM
MOJICTTUPOBAHUSA; JaHHbIE O OMOTHMYECKHMX MPEBPALICHUSAX, TAKUX KaK THAPONH3 U (OTOIU3; Mpoliecc
yAaneHus, TakoM Kak HCMapeHHe, W HaKOHell, JaHHble, IOJIydeHHble B pe3yJbTaTe IOJEBBIX
HaOJIFOICHUH ¥ MOHUTOPHUHTOBBIX HCCIICTOBAHUM.

A94.1.2 B rnase 4.1 pasnoxenue omnpenensieTcsl Kak pacraj OpraHudecKuX MOJIEKYN Ha Oojee
MEJKHE MOJEKyJIbl M, B KOHEYHOM cuYeTe, Ha JBYOKHCH yIlepoAa, BOJAy M coiu. B ciyuae
HEOPraHMYECKUX COCJUHEHMM M MEeTayuloB KOHILENLHs CIHOCOOHOCTU K Pa3joKEHHUI0, B TOM BHUIE, B
KaKOM OHa IPUMEHSETCs K OPraHMYEeCKUM COEJUHEHHUSIM, €CJIM U HMMEeT 3Hau€HHEe, TO BechbMa
He3HauuTenbHoe. JleHCTBUTENBHO, BEIIECTBO MOXKET TPAaHC(HOPMHUPOBATHCS MOJ JEHCTBHEM OOBIYHBIX
MpOLIECCOB B  OKpyXarolel cpene, B pe3ylbTaTeé Yero BO3PACTa€T WM  YMEHbIIAETCS
OMOaKKyMyJIHMpOBaHNWE TOKCHYHBIX BHUIOB. [losTOMy B HacTosimem pasaeie pacCMaTpPUBAIOTCS TOJIBKO
OpraHHYeCcKue BELIECTBA U METATIOOpraHUYEeCKHE coequHeHHs. PacmpeneneHne BeliecTBa U3 BOJHOHN
Cpelsl B IpyTHe 30HBI OKpYXKaIoLel cpeasl paccMaTpuBaeTcs B paszuene A9.7.

A9.4.1.3 JlaHHBIe O CBOWMCTBaxX pa3joKEHUS BEIIeCTBA MOTYT OBITh MOJIYYEHBI B pE3yJbTare
CTaHJApTHBIX UCIBITAHUN WM JPYTHX BHJIOB HAOMIOJEHWI WKW MOTYT OBITh ONpe/esieHbl HA OCHOBE
CTPYKTYPBI MOJeKyl. MHTeprnpeTanus Takux JaHHBIX O PA3JIOKEHHHM B LENIX KilacCH(UKALUU YacToO
TpeOyeT TOoApOOHOW OIEHKM IaHHBIX, MOJTYYEHHBIX B pe3yibTaTe HCHbITAaHUS. B Hacrosmel riaBe
cozepKarcsi METOJUUYECKUE YKA3aHHs Ha ATOT CUET, U JOMOIHUTENbHAs HHQOpMaIHs TpUBeIeHa B IBYX
JN00aBICHUAX K HACTOSIIEMY IPHJIOKEHUIO, B KOTOPBIX OIHMCHIBAIOTCS HMMEIOMIAsICS METOIO0JIOTHS
(nononHenue A9.1) u GakTopsl, BIKUAIOIINE HA PA3JI0OKEHHE B BOAHBIX cpenax (mononHeHue A9.ID).

A9.4.2 Humepnpemayusa 0aHHBIX 0 CROCOOHOCHU K PA3TI0MHCEHUIO
A9.4.2.1 Cnocobrocmbs K ObICIPOMY PA3TIOHCEHUIO

Knaccudukanuss omacHOCTEH BEmIECTB I BOTHOW Cpeabl OOBIYHO OCHOBaHa Ha
CYIIECTBYIOIIUX JIAHHBIX, KACAIOIIUXCSI OCOOCHHOCTEH WX MOBEJCHHs B OKpyxaromei cpeae. Peako
MOJIy4YaloT JAHHBIE UCIBITAHUHN JIMIIB C LEIbl0 oOserdeHus kiaccupukanuu. YacTo B pacropsiKeHUU
HMEETCS IIHUPOKOE pa3HooOpa3ue pe3yabTaTOB WCIBITAHUN, KOTOPBIE HEOOSI3aTeIbHO OTBEYAIOT
HEIMOCPEACTBEHHO KpUTepHsIM kinaccupukanuu. [loaTomy HE0OXOAUMBI PEKOMEHIAIMH B OTHOIICHUU
WHTEPIPETAIUN CYIIECTBYIONIUX PE3YIbTATOB UCIIBITAHUN B CBI3U C KiIaccu(UKanueil BUJOB OMACHOCTH
IUUTIST BOHOW cpenbl. Ha 0oCHOBE COTIACOBAHHBIX KPUTEPUEB HIDKE M3JIAralOTCS METOMNMYCCKHUE YKa3aHMUS,
Kacaroluecs TPeX BHJOB JIaHHBIX, OXBAThIBAEMBIX BBIPAKCHHEM "OBICTPOE pa3jioKeHHE" B BOJHOMN
cpene (cMm. A9.1.8, A9.1.9, A9.1.2.3.1-A9.2.3.4 wu omnpenenenusi, coaepxkamuecsa B rinase 4.1,
nyHKT 4.1.2.11.3).
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A9.4.2.2 Cnocobrocmb K 1e2KOMY OUOPA3N0NCEHUIO

A9.4.22.1 OrmpeneneHue CIOCOOHOCTH K JIETKOMY OHMOpPa3lIOKEHUIO COJEpXKHUTCS B PykoBomsmmx
npununax 301 O3CP (OECD, 1992). Bce opranuueckue BELIECTBA, KOTOPBIE pa3yiaratoTcs B CTEICHH,
MIPEBBIIIAIONICH TOPOTOBBIM YpPOBEHb, YCTAHOBIEHHBIH B craHpaptHoM wucneitanun ODCP  nHa
CIIOCOOHOCTh K JIETKOMY OHOPAa3JOKECHHIO MM B KaKOM-THOO aHAJIOTUYHOM HCIBITAHUH, JOJDKHBI
CYUTATHCS CIOCOOHBIMH K JIETKOMY OHWOpAa3JIOKEHUIO U, CJIEAOBATEIbHO, TAKXKE CIOCOOHBIMH K
OBICTPOMY Pa3JIOKCHUIO. B MHOTOYMCIICHHBIX NAHHBIX HCIBITAHUHN, B3SATHIX W3 CIIPABOYHON HAYyUHOU
JIUTEPaTypPhl, OJIHAKO, HE YKAa3bIBAIOTCS BCE YCJIOBHS, KOTOPbIE HEOOXOIUMO OLICHUTh, YTOOBI J0KA3aTh,
OTBEUAET JIM WCIBITAHWE TPEOOBAHUSAM, NPEIBABISIEMBIM K HCIHBITAHUIO CIOCOOHOCTH K JIETKOMY
ouopasznoxkenuro. [losTomMy, NpexJe UYeM HCIOJIB30BaTh ATH JaHHbIE B IEAX KJacCU(pUKAIUH,
TpeOyeTCsl DKCIEPTHAsI OLICHKA WX JIOCTOBEPHOCTH. [Ipexe ueM aenaTh 3aKIOUYEHHE O CIOCOOHOCTH
UCITBITYyEeMOTO BEIIECTBAa K JIETKOMY OHMOpa3IOKEHUI0, HEOOXOIUMO PacCMOTPETh, IO MEHBIIEH Mepe,
CIIEYIOIIHNE NapaMeTphl.

A9.4.2.2.72 KoHueHTpanus uCrpITyeMOoro BeliecTna

B wucneitarmsax ODCP Ha cmocoOHOCTh K JIETKOMY OHMOPA3IIOKEHUIO HCIOIB3YIOTCS
OTHOCHUTENHHO BBICOKHE KOHIIEHTpalHuHu HcIbITyemMoro BemecTBa (2—100 mr/m). MHorue BemiecTBa B
CTOJIb BBICOKMX KOHIIEHTPAIUSIX MOTYT, OIHAKO, OBITh TOKCHYHBIMU U ISl HHOKYJISITOB, BBI3BIBAsI cliaboe
pasiio’KeHrne BO BpeMs MCIIBITAHHM, XOTS T€ K€ camble BEIIeCTBA MOTYT OBICTPO pasjiaraThCs MpHu Oolee
c1a0BIX HETOKCHYHBIX KOHIIEHTPAIHAX. TOKCHIHOCTh MCIIBITYEMOTO BEIIECTBA MOXET OBITh JOKa3aHa C
MOMOIIBI0 ~ HMCTBITAHUSI TOKCHYHOCTH Ha MHUKpoopraHm3max (Kak, Hampumep, PykoBoasmiue
npuHuUIbel 209 OOCP "AKTUBHBIN Wi, UCIIBITAHHE WHTHOMpPOBaHMS JabixaHus"', ucneitanus [SO 9509 —
topMoxeHue HuTpubukanueid nwin ISO 11348 — nomapnenue GakTepuaabHON JOMHHECICHIIMK). Eciau
CYIIIECTBYET BEPOSITHOCTh TOT'O, YTO OTCYTCTBHE y BEIMIECTBA CIIOCOOHOCTH K JIETKOMY pa3li0KEHHUIO
BbI3BaHO 3(P(PEeKTOM MHTHOUPOBAaHMS, TO HEOOXOAMMO HMCIOJIb30BaTh, €CIM OHU MMEIOTCS B HAIWYHH,
pe3yabTaThl UCHBITAHUS, B KOTOPOM IPHUMEHSIUCH Oojee ciadble W HETOKCHYHbIE KOHIICHTpPALUU
HCHIBITYEMOI'O BCIUICCTBA. Torz[a MOXHO YCTAaHOBUTBH, B 3aBUCUMOCTHU OT KaXJI0TO KOHKPETHOTO Cliy4asd,
B3aUMOCBSI3b MEXKAY 3THMH pe3yibTaTaMH M KPUTEPHUSIMH KIACCH(PUKAINK, KaCAIONIMMUCS OBICTPOTO
Pa3IIOKEHUs, XOTS OOBIYHO IMPEIIOYUTAIOT HCIOJIB30BaTh PE3yJIbTaThl MCIBITAHUN Ha pPa3lOKEHHE B
MOBCPXHOCTHBIX BOJAaX, C HCIIOJIB30BAHUECM DJKOJIOTUYCCKHU peaJ’IHCTH‘-IHOfI MI/IKpO6HOI71 6I/IOMaCCBI u
HHU3KUX, @ 3HAUUT TAKXKE PEAJIUCTUUHBIX C TOUYKU 3PEHUS OKpYXKaloWIEeW Cpeibl, KOHIEHTPaLHi
WCITBITYeMOTO BEIIEeCTBa.

A9.4.223 Bpemennoii nutepBan

CornacoBanHble kputepuu (cM. 4.1.2.11.3) npegycMaTpuBaioT — AJisg BCEX UCIBITAHUI Ha
CITOCOOHOCTh K JIETKOMY OHMOpa3oXeHHI0 — TpeOOBaHWE, B COOTBETCTBHH C KOTOPHIM ITOPOTOBBIN
YpPOBEHb JOJKEH ObITh JOCTUTHYT B TedeHne 10 cyrok. DTo TpeboBaHME HE COOTBETCTBYET
PykoBoasimemy npunnuny 301 ODCP, ycranaBnuBaromemy 10-CyTOUHBIN BpeMEHHOM MHTEpBai Ui
ucnpiTannii OOCP Ha cnocoOHOCTH K JIETKOMY OHOpPa3loKeHHIo, HO He K wucneiTaHusM MITI 1
(PyxoBogsmuit mpuaiun 301 C OOCP). B caydae ucnbiTaHus B 3akpbiToM (hrakone (PykoBomsimmii
npunuun 301D OO3CP) Bmecto 10-cyTOYHOro MOXHO MCHOJIB30BaTh 14-CyTOUYHBII BpeMEHHOUH
MHTEPBAJI, €CJIU U3MEPEHHs] HE MPOU3BOIWINCH Mo uctedyeHun 10 cyrok. Kpome Toro, wacto mmerorcs
JUILIb OTPaHUYEHHBIE CBEIEHUS, KAcCAIOLINecs] KOHTPOJIbHBIX 3HAYEHHUM HCIBITAHUH Ha CIIOCOOHOCTH K
Ouopaznoxkenuto. Tak, Ha mpakTHKe, ecad He uMeeTcs HHPopMauun o 10-CyTOYHOM BpEeMEHHOM
UHTEpBaJIe, IS OLCHKH CIOCOOHOCTH K JIETKOMY OHOpa3jOKEHUI0 MOXKHO HCIOJIb30BaTh
HETMOCPEJICTBEHHO NPOIEHTHOE 3HAYCHHE PA3JI0KEHHS, JOCTUTHYTOTO mocie 28 cyTok. Takod moaxon
npueMIieM, OJHAaKO, JIMIIb B OTHONICHWH CYIIECTBYIOIIMX pE3YJbTaTOB WCIBITAHUH, a TaKkke
pe3yJbTaTOB HCIBITAHWH, B KOTOPBIX HE mpuMeHsiercs TpeOoBaHue o 10-cyTOYHOM BpPEMEHHOM
MHTEpBaJIC.

B Tex Clydasax, Korga HMCEKOTCA JO0CTAaTOYHBIC OCHOBAHUA, YCJIOBUC IIPHUMCHCHUIA
IO—I[HGBHOFO nepuoaa MOXKET OBITH CHSATO JJIA CIIOXKHBIX, MHOI'OKOMIIOHCHTHBIX BCIICCTB W MOXCT
MIPUMCHATBCS BpeMeHHOfI HUHTCPBAJl B pasMepe 28 ,I[Heﬁ. COCTaBJ’IHIOH_II/IG TAKUX BCLICCTB MOTYT UMCTb
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Pa3NIUYHYIO MPOTSHKEHHOCTh METAa0OINYECKOW IeNOYKH, CTENEeHb W/WIIM MECTO PaclpOCTpaHEHHUs N0
WX CTEPEOU3OMEephl Jake€ B CBOEW Hamboliee YHCTOW KOoMMepueckoi ¢opme. VcmbiTaHue Kaxiaoro
OT/AEJIPHOTO KOMIIOHEHTa MOKET OBITh JIOPOTOCTOSIIIMM U MPAKTHYECKH HEHYXKHbIM. Eciau mpoBoautcs
MpPOBEpPKA  CIOXHOTO, MHOTOKOMIIOHCHTHOTO BEIIECTBA W MPENANOJaraercs, 4YTO IOATAITHOE
OMOpa3I0KEHUE OTACIBHBIX CTPYKTYp UMEET MECTO, TO B ATOM Cliydae JJIsi TOJKOBAHUS PE3yIbTaTOB
TAKOr0 HUCTBITAHUS HE ciaeayeT npuMeHsaTh 10-mHeBHbIA mepuon. BmecTe ¢ TeM I0OMKHA TPOBOAUTHCS
OIICHKA KaXXJOTO OTICIBHOTO cliydasl JUIsl BBIACHCHHSI TOTO, JAcT JIM MCIbITAaHUE Ha OMOpa3lioKeHHUE
[EHHYI0 WH(GOPMAIMI0O B OTHOIICHUU OMOPA3JI0KEHMS BEIIECTBA KaK TaKOBOro (T.e. B OTHOIICHUHU
OMOpAa3JI0KEHHUsI BCEX €r0 COCTABISIONINX) WIIM JK€ TOTPeOyeTCs H3y4YeHHE CTEIEeHH pPa3IoKeHUS
TIIATEIBLHO OTOOPAHHBIX OTACJIBHBIX KOMIIOHCHTOB CJIOKHOT0, MHOTOKOMIIOHCHTHOT'O BEIIECTBA.

A9.4.23 BIIKs/XTIK

Nuadopmanmss o OnoXMMHUYeCKOW TOTpeOHOCTH B Kuciopoae 3a marh cyTok (BIIKs)
WCITOJTb3YeTCS B IENAX KIacCH(PUKAIMK JIMIIh B TOM CiIydae, €Clii He MMEeTCS IPYTUX HU3MEPEeHHBIX
JAHHBIX O CIOCOOHOCTHM K Pa3loKECHHIO. Tak, MpeANoYTeHHe OTHAeTCs MJaHHBIM HCIBITaHUH
CITOCOOHOCTH K JIETKOMY OHMOpa3NOoXeHWIO0 W JaHHBIM MOJEIHPOBAHHS CIIOCOOHOCTH K Pa3jOKEHHIO B
BonHOU cpene. Onpenenenne BIIKS saBisercs TpaaWIIMOHHBIM HUCIIBITAHUEM OMOPA3I0KEHHS, KOTOPOE B
HACTOsIIIee BpEMs 3aMEHSETCS MCIBITAHHSIMH CIHOCOOHOCTH K JIETKOMY OWopasnokeHuto. [losTomy B
HACTOsIIIIee BpEMsl ATO HCMBITAHHE HE JOJDKHO TPOBOAMUTHCS JJIS OLEHKH CHOCOOHOCTH BELIECTB K
nmerkomy O6mopasnoxeHnnto. OgHAKO MOTYT HCTIOB30BaThCS O0Jiee paHHNE PE3yIbTAaThl UCTIBITAHUH, €CITH
HE MMEETCS JAPYTuX AAaHHBIX O CIOCOOHOCTH K paszioxeHuto. lyis BemiecTB, XMMHUYECKas CTPYKTypa
KOTOPBIX M3BECTHA, MOXKET OBITh paccuMTaHa Teopernyeckas norpednocts B kucnopoae (TIIK), u sto
3HAYCHHUE CIEIYET UCIO0JIH30BaTh BMECTO XUMUUIECKOUN ToTpeOHOCTH B KHciopose (XIIK).

A9.4.2.4 Jlpyeue ybedumenvrovle HAyuHble OOKA3AMENLCINEA

A9.4.2.4.1 BbricTpoe pasznoxkeHue B BOJHOHM cpele MOXET OBIThb J0Ka3aHO C MOMOMIBIO APYTHX
JIAaHHBIX, HE SIBISIONINXCS JaHHBIMH, YIIOMSHYTHIMH B riaBe 4.1, mynkrt 4.1.2.11.3, a) u b). Takumu
JAHHBIMH MOTYT OBITh JaHHbIE O OMOTHYECKOM W/WIM HEOMOTHYECKOM pa3pylicHuH. JlaHHbIE O
MEPBUYHOM PA3J0KEHHH MOTYT HCIOJIB30BaThCA JIMIIb B TOM Ciydae, €ClId J0Ka3aHO, YTO HPOIYKTHI
PasioKEeHUsT HE MOTYT KiIacCH(pUIMPOBATHCA B KAadeCTBE OMACHBIX JUIsl BOJHOH cpenbl, T.e. B TOM
cilyyae, eclii OHM He OTBEYAIOT KPUTECPHUSIM KIIaCCU(DUKAIIIH.

A9.42.4.2 B cootBerctBuu ¢ xpurepuem C, coaepxkamumcs B myHkte 4.1.2.11.3 c¢) rnassl 4.1,
BEIIIECTBO JIOJDKHO pas3iaratrhbCcsi B BOAHOW cpeme a0 ypoBHs >70% B Teuenue 28 cyrtok. Mcxoxas u3
KMHETUKH TMEPBOr0 MOPSAKA, YTO JOMYCTHMO JJIsl CJIa0bIX KOHILEHTPALMH BEIIeCTBa, HAOJIIOIaeMbIX B
OOJIBIIIMHCTBE BOJHBIX CPEJl, CKOPOCTh PAa3JIOkKEHUS B 28-CyTOYHOM BPEMEHHOM HHTEpBajie OyaeT
OTHOCHUTENBHO TOCTOSHHOW. TakuMm oOpa3oM, TpeOOBaHWs, Kacalwlmuecs pas3joXKeHus, OymayT
BBIIIOJIHEHB, ecnu KOHCTaHTa cpemHei CKOpPOCTH pasnoxeHus Oyner COCTaBIIATh
k > - (In 0,3 — In 1)/28 = 0,043 cyr.”'. DTo COOTBETCTBYET MEPHOIY ToONypacnaza ty, < In 2/0,043 =
16 cyT.

A9.4.243 Kpome TOro, mockoyibKy HpOLECCHl PAa3JIOKEHHUSI 3aBUCIT OT TEMIEpPaTyphl, 3TOT
napaMeTp TakKKe JOJDKCH NMPUHHUMAThCS B pacueT IMPHU OICHKE Pa3JIOKEHUS B OKpYXKalolehd cpeje.
J171s1 9TOM OILEHKH CIIEIyeT MOJIb30BaThCS JaHHBIMU HCCJICIOBAHU, MPOBEICHHBIX MIPU PEATUCTHYHBIX C
TOYKH 3pEHUS OKPYKAIOIIEH cpelibl Temreparypax. Ecium Heo0X0JuMo CpaBHUTH JaHHbBIE UCCIICIOBAHUH,
MPOBEACHHBIX MPU APYTUX TeMIepaTrypax, MOKHO HCIOJIb30BaTh TpaaulUOHHBIN moaxox Q10,
B COOTBETCTBUU C KOTOPBIM CKOPOCTh Pa3lIOKEHUS JCIUTCS IMOIOJIaM MPU YMEHBIICHUH TEMIIepaTyphl
Ha 10 °C.

A9.4.2.44 UToObI OmpenenuTh, OTBEYAIOT JIM JAHHBIE ITOMY KPHUTEpHIO, TpeOyerTcs 3KcIepTHas
OIIEHKa Ka)JO0ro OTJAEIBHOrO ciaydas. Tem He MeHee HUXKe MPUBOAATCA MOJE3HbIE ISl HHTEPIPETALNT
pPa3IMYHBIX BUAOB JAaHHBIX PEKOMEHJALIMH, KOTOPBIE MOYKHO HCIIOJNb30BaTh MJs IOATBEPXKACHUS
OBICTpOrO pasyiokeHuss B BOAHOW cpene. Kak mpaBuiio, HEMOCPEACTBEHHO MPUMEHUMBIMU CUUTAIOTCS
JUILIb JaHHbIE UCIBITAHUNA OMOPA3I0XKEeHHUs] B BOAHOHN cpeje, NPOBEACHHbIE METOAOM MOJECIMPOBAHUS.
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O,Z[HaKO HY)XXHO TaKX€ Y4YUTbIBATH JaHHBIC HCHBITaHHﬁ, MIPOBCACHHBIX METOJIOM MOJACIUPOBAHMA,
BOTHOLICHHUHU APYTrHUX 30H 0pr>1<a}01ue171 CpeAabl, XOTd CICAYECT OTMETUTL, YTO, KaK IPABUJIO, 3TH JAHHBIC
Tpe6y10T, Mmpexac 4€M UX UCIOJIb30BaATh, Oonee Hay‘lHOﬁ OILICHKH.

A9.4.2.4.5 HcnbiTanus METOJ0M MOAEIUPOBAHUS BOJHOU CpeJIbl

HcnplTanuss METOAOM MOJEIUPOBAHUSA BOJHOW Cpeabl SBISIOTCA J1a00paTOpHBIMHU
UCIIBITAHUSAMH, B XOJ€ KOTOPBIX MOJEIUPYIOTCSA YCIOBHS OKpY)KAaroIIed cpelbl M HCIOIb3YIOTCS
KyJbTypHBIE CpeJbl, B3palleHHble M3 MNPUPOIHBIX 00pa3noB. Pe3ynbTaThl HCNBITAHUKA METOJOM
MOJIETTUPOBAaHUS BOJIHOM CpeJibl MOTYT HCIIOJIb30BAThCsl HEMOCPEJICTBEHHO IS Ieliel KilaccuuKaimm,
KOTZla 9TH HCIBITAaHUA MOJEIUPYIOT PEANMCTUYHBIE YCIOBUS OKpPYXKAIOWEH cpelapl B MOBEPXHOCTHBIX
BOJIaX, 3 UMEHHO:

a) KOHIICHTPAIIMIO BEIICCTBA, KOTOPAasi pealMCTUYHA IS O0IIei OKpyKarolieh cpeibl
(4acTo Mpu HU3KOM 3HAYEHUHU MKT/I);

b)  WHOKYINST, B3SATHIA U3 COOTBETCTBYIOMIEH BOJTHOM CPeIbl;
c) pEaNuCTUYHYIO KOHLIEHTPAIMIO KyJIbTYPHOUN Cpebl (10° = 10° keTox/m);
d) peamuctuunyio Temmneparypy (Hampumep, 5° C — 25 °C); u

€)  OompejelieHHe  KOHEYHOTO  paslokeHus  (T.e.  OmpelelieHHe  CKOPOCTH
MUHEpaJM3allii WIM OTIEIbHBIX CKOPOCTEH paslioKEeHUs Juisi Ipolecca
OMOpAa3IIOKEHUS B I[ETIOM).

BemecTtBa, KOTOpBIE B 3THX YCJIOBHSX pasllararoTcs, Mo MeHbIied mepe, Ha 70% B
TeueHue 28 CyTOK, T.e. U Iepuojie moiypacnaga < 16 CyTok, CYMTAIOTCS CIIOCOOHBIMU K OBICTPOMY
Pa3I0KEHUIO.

A9.4.2.4.6 [ToneBrie HAOMIOIEHNA

Hapsimy ¢ nmaGopaTOpHBIMH HCHBITAHUSIMH METOJAMH MOJICITUPOBAHUS CYIIECTBYIOT
MOJIEBbIC HAOJIIOJEHUS WJIM ME30KOCMUYECKHE SKCICPUMEHTHI. B pamkax 3THX HCCIEAOBAHUNA MOTYT
u3ydaTbcsi Oynyliee XMMHUYECKOM NPOAYKIUHM HW/WIM €€ BO3AEHCTBHE B OKPYKAIOLIMX Cpelax HIH
JKOJIOTHYECKMX HuIax. JlaHHple O OynaynieM NpOIyKLIHH, TOJyYEHHBIE B pe3yibTaTe 3TOro THIA
HKCIIEPUMEHTOB, MOT'YT HCIIOIb30BATHCS [UISI OLEHKHM CHOCOOHOCTH 3TOr0 MHPOAYKTa K OBICTpOMY
pasnoxkeHuto. OIHAKO TaKyl OLEHKY 4acTo ObIBaeT TPYAHO OCYILIECTBUTh, TaK Kak OHa TpeOyeT
JIOKa3aTeIbCTBa TOTO, YTO MPOU30LUIO KOHEYHOE pasiiokeHue. Takoe 10Ka3aTelbCTBO MOXKET OBIThH
JIOKYMEHTAJIbHO TIOJATBEPKJIECHO C MOMOIIIBIO0 OTYETOB O PAaBHOBECHHM MaTepHalioB, B KOTOPHIX MMOKa3aHo,
YTO HE 00pa30BaHO Hepas3jgaraeMblX NMPOMEKYTOUYHBIX XMMHUYECKMX MPOJAYKTOB M B KOTOPBIX YUTEHBI
(dpakuuu, yaaleHHbIE U3 BOJHOH CHUCTEMBI TOJ JCHCTBHEM JPYTHX NPOLECCOB, TAaKUX Kak copOuus
OTJIOKEHUSAMH WIHM UCTIapEHHE C TOBEPXHOCTH BOJHOM CpEIbl.

A9.4.2.4.7 JlaHHBIE MOHUTOPUHIA

JlaHHBIE MOHWTOPWHTa MOTYT TOATBEPXKIATh YIAlIeHUE 3arps3HSAIONIAX BEMIeCTB U3
BOJHOU cpeabl. Takue naHHBIC, OJHAKO, OYCHb TPYIHO HCIIOIb30BaTh B IENSAX KIAaCCH(UKAIIIY.
IIpenBapuTenbHO HEOOXOAMMO OTBETHTE Ha CJICAYIOIIHE BOTIPOCHI:

a)  SBusgercs M ynaleHHE PE3yNbTaTOM pa3JOKEHHUs WM K€ JPYTHX HPOLECCOB,
TaKUX KakK pa30aBiICHHE WM PACHpPEICIICHUE MEXKAY Ppa3IudYHbIMH 30HAMHU
(copbumst, uciapenue)?

b)  Hckmrouaercs nau 00pa3oBaHHME HEpasIaraeMbIX MPOMEKYTOYHBIX XUMHUYECKHUX
MPOAYKTOB?

OTH [JaHHBIE MOTYT paccMaTpUBAaTbCS HA MPEAMET HCIONb30BAaHUS B  ILEJX
KJIacCU(UKAIIMK JUIIb B TOM Clydae, €Clid MOKHO JI0Ka3aTh, YTO yAalieHUE, KaK Pe3yJbTaT KOHEYHOI'O
pa3lioKEHHUs, OTBEYAeT KPUTEPHSIM CHOCOOHOCTH K OblcTpoMy pasnokeHuto. OOBIYHO JaHHbBIE
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MOHUTOPHUHIAa [JOJDKHBI HCIIOJIB30BATHBCA JIMIIb B Kad€CTBC JOIIOJHHUTCIBHOIO IMOATBEPKIACHUA
yCTOfI‘lHBOCTPI B BOL[HOfI cpeac uin 6LICTp0FO Pa3JI0KCHHU.

A9.4.2.4.8 HcnpiTanus XapakTepHOH CIIOCOOHOCTH K OMOPa3NI0KEHUIO

BemecTBa, koTopsle pasnaratorcs 6osee yeM Ha 70% B XoAe UCHBITAaHUN TPUPOTHOMN
crnocodHoctn K Ounopasnoxenuto (Pykosomsimit mpunmun 302 O3CP), cnmocoOHBI K KOHEUHOMY
Oounopasznoxxenuto. OnHAKO, YUYUTHIBAsi ONTHUMAaJIbHBIC YCJIOBMSI 3TUX HCHBITAHWUHN, HENb3s MPEANojaraTh
OBICTPOI OMOPA3I0raeMOCTH BEIIECTB, KOTOPHIM CBOWCTBEHHO OMOpA3JIOKEHHE B OKPYKAIOIICH cpeje.
OnTumanbHble YCIOBUS WCIBITAHUN NPUPOJHONH CIIOCOOHOCTH K OHMOPA3NOKEHUIO CTUMYIUPYIOT
aJanTaluio MUKPOOPTaHU3MOB, TEM CaMbIM IOBBIIIAsI CHOCOOHOCTh K OMOPa3I0KEHUIO 10 CPAaBHEHUIO C
NpUPOAHBIMU  cpefamMu. [loaToMy TMO3UTHBHBIE  pe3yibTaThl, Kak IMPaBWIO, HE CIEayeT
WHTEPIPETUPOBATh KAaK IOJTBEPKICHUE CIMOCOOHOCTH K OBICTPOMY pAa3jiOKEHHUIO B OKpYXKalomieH
cpene’.

A9.4.2.49 HcnblTaHns METOIOM MOAEIHPOBAHMS CTAHIUN OYUCTKH CTOYHBIX BOJ

PesynbpTaThl UCHOBITAHUW METOJOM MOJCIHMPOBAHUS YCIOBUH, CYIISCTBYIOIIMX Ha
CTAaHIIMM OYWUCTKU CTOYHBIX BOA (Hampumep, PyxoBomsmmii npuamun 303 ODCP), me wmoryt
UCIIONIb30BAThCS JUIS OLGHKH pAa3ioXeHWs: B BOJHON cpepe. OCHOBHBIMH MPUYMHAMHU JUISL ITOTO
SIBJISIETCSL TO, YTO MHUKpPOOHasi OuomMacca CTAaHIUN OYMCTKU CTOYHBIX BOJ CYIIECTBEHHO OTIIMYACTCS OT
Ouomacchl B OKpY’Karollel cpeje, cocTaB cyOCTpaTOB BO MHOTOM JIPYroi, a MPUCYTCTBUE B CTOYHBIX
BOJIaX OpPraHUYECKUX BEIIECTB, MOJBEPKCHHBIX OBICTPON MHUHEpaIu3aluu, olJerdaeT paslioKeHHe
UCITBITYEMOT0 BEIECTBA C IOMOIILI0 KO-METaboIn3Ma.

A9.4.2.4.10  [laHHBIE O PA3JIOKEHUHU B MIOYBE U OTIOKECHUAX

YcTaHOBIEHO, YTO JJsi MHOTHUX HeaOcopOupyrommx (HenMunoQuiIbHBIX) BEIIECTB
oTMeuaroTcs Ooyiee MM MEHEE OJMHAKOBBIE CKOPOCTH Pa3lIOKEHUS B MOYBE M MOBEPXHOCTHBIX BOJAX.
W3-3a yacTuuHOW MMMOOWIM3ALMK, BBI3BAHHOW copOLuMell, IuNoQUIbHBIE BeElecTBa OOBIYHO
pasjaraioTcsi MeIJIeHHee B IOYBE, 4eM B BoJe. TakuMm o0pa3oM, €Ciu B pe3yibTaTe MOICIUPOBAHUSI
YCTAHOBJIGHO, YTO JAaHHOE BEINECTBO OBICTPO pasjaraeTcs B II0YBE, TO CYIIECTBYET Oouibmias
BEPOSITHOCTh TOTO, YTO OHO OyJeT OBICTpPO pasiaratbcst U B BogHOHU cpene. [loaTomy mpenmosaraercs,
yTO OBICTPOE pAa3jOXKEHHE B TI0YBE, YCTAHOBJICHHOE OKCIIEPUMEHTAJIBHBIM IIyTEM, SBISETCS
JIOCTATOYHBIM JOKYMEHTAJIbHBIM TMOJTBEPKIECHUEM OBICTPOTO Pa3oKEeHUs B MOBEPXHOCTHBIX BOJAX,
OJTHaKO MpPH YCIOBUHU, YTO:

a) MOYBEHHbIE MHUKPOOPTaHU3MBI HE TOJBEPrINCh HHUKAKOMY TMpEIBAPUTEILHOMY
BO3JICUCTBUIO (TPEABAPUTEILHON aIanTAllNN);

b)  HUcHBITBIBaeTCS pealucTUUHAs C TOYKH 3pEHUs OKpYyKalolel cpeibl KOHIIEHTpalus
BELIECTBA; U

B ces3u ¢ unmepnpemayueti 0aHHbIX 0 PA3LONCEHUU, OMBEUATOWUM CO2NACO8anHbIM Kpumepusim ODCP
0151 Kacca xpouudeckou onachocmu 4, nocmosinnas pabouas epynna EC paccmampueaem
B03MOJNCHOCMb UCNONb30B8AHUSL HEKOMOPBIX MUNOE OAHHBIX, NOAYYEHHBIX 8 Pe3yAbmame UCNnblmanull
APUPOOHOT CNOCOOHOCIU K OUOPAZNONCEHUIO, 8 OYEHKE KAANCO020 OMOCIbHO20 CAVUASL 8 KAYeCmeEe
OCHOBbL OJis1 HEKAACCUPUKAYUU EU{ECME, 8 OPY2UX OMHOULCHUSX OMEEUAIOUWUX IMOMY KPUMEPUIO
Knaccuguxayuu.

Coomeemcmeyowumu UCNbIMAHUSIMU NPUPOOHOU CNOCOOHOCU K OUOPA3LONCEHUIO SGIAIOMCSL
ucnoimanusi Zahn Wellens (OECD TG 302 B) u ucnoimanus MITI 11 (OECD TG 302 C). B omom
OMHOWEHUU YCMAHOBLEHbL CLeOYIOWUe YCA0BUSL UCNONb308AHUSL:

a) npu OAHHOM Memooe He OONINHCHBL UCNONb3068AMbCA MUKPOOPSAHUZMbL, NPEOSAPUTNENbHO
noosepoicernble 8030eUcmseuto (npedgapumenbHo Ad0anmupo8aHtble);
b) 8 KAXNCOOM UCTIBIMAHUU OOJHCHO NPUMEHAMBCA 02PAHUYEHHOe 8peMs a0anmayui, KOHeyHol

cmaouetl ucnvlmanusi QOAANCHA ObIMb ATUULL MUHEPATUZAYUSL, d NOPO2OGLLI YPOBEHb U 8PEMSL,
Heobxo0umoe 01 e20 00CMUIICeHUs, OOANHCHBL ObIMb, COOMBEEMCMBEHHO, CAEOVIOUWUMU:

i) nopoeosuviii yposensv ucnvimanus MITI I1 > 60% 3a 14 cymok;

ii) nopoecoswiii yposenwv ucnvimarus Zahn Wellens > 70% 3a 7 cymok.
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c) BEIIECTBO OKOHYATEILHO paszjaraercs 3a 28 CyTOK, T.e. IEPHOJ pacrana

-1
cocTaBiseT < 16 CyTOK, 4YTO COOTBETCTBYET CKOPOCTH pasnoxenus >0,043 cyr. .

DTa ke apryMeHTaIusl CUMTACTCS JIEWCTBUTEIBHOM JUIsl JAHHBIX, KacarolIuxXcs pacraja
BEIIECTB B OTJIOKEHUAX B a3pOOHOI cpefe.

A9.4.2.4.11  Jlanuble 00 aHa3poOHOM pPa3JI0KCHUH

JlaHHBIE, Kacaromuecss aHa’pOOHOr0 pa3loKEeHUs, HE MOTYT HCIONb30BATHCS IS
MPUHATUSL PELUICHUSI O TOM, CIEIyeT JM CUYUTATh JAHHOE BEIIECTBO OBICTPOPA3IATalOIIMMCs, TaK Kak
BOJ[HAsI CpeJla CUUTACTCS OOBIYHO a’3pOOHOM 30HOHM, HACEJNEHHONW BOJHBIMH OpraHM3MaMH, B YaCTHOCTH
OpraHU3MaMH, UCTIOIB3yEMBIMH JIJISl KJIaCCU(PUKAIIUU BUIOB OMACHOCTH ISl BOAHOU CPEIIBI.

A9.4.24.12 Tunponus

JlanHble, Kacaromuecs rujponnsa (Hampumep, PykoBondmuid npuHuun ucneitaHuit 111
ODCP), MoryT IpHHUMATHCA B pacyeT B IENAX KiIacCU(PUKAIMW JINIIb B TOM Ciydae, eciu Hambojee
JUIMTENIBHBIM [epuoJ mojypacnana ty,, u3MepeHHsld npu pH B amamasone 4-9, cocraBiseT MeHee
16 cytok. OpgHaKo THUAPONIHM3 HE ABIACTCS KOHEYHBIM PA3JI0KEHHEM U MOTYT 0Opa30BBIBATHCS
pa3IuYHbIC IPOMEKYTOUHBIE MIPOAYKThI PA3I0KEHUSI, HEKOTOPbIE U3 KOTOPHIX MOI'YT pa3JjiaraThCs JUIIb
MeUIEHHO. [laHHble, TOJIy4YCHHbIE B Pe3ybTaTe UCCIIEIOBAHUS THAPOIN3a, MOI'YT YUYUTHIBATHCS JIUIIb B
TOM clly4ae, €clii yJnacTcs yOeIMTelIbHO [I0Ka3aTh, YTO OOpa30OBaHHBIE NPOJAYKTHl THAPOJIN3a HE
OTBEYAIOT KPUTEPHUSIM OTHECEHHS K BEIIECTBAM, ONACHBIM JUIsl BOJHOU Cpebl.

Ecnu BemecTBO OBICTPO THApOIU3YETCS (HAMpUMEp, MPHU ty, < HECKOJBKO CYTOK), ITOT
MPOIIECC SIBJISICTCS 4YacCThIO OOIIEro pa3iOXKEHUs, U3MEPEHHOTO0 NyTeM HCIBITAaHUNH OHOpPa3IOKCHHUS.
IM'uaponus MOXeT MpeACTaBIATh HAYaIbHYIO0 CTaINI0 TpaHC(HOPMAIIUU B MPOIecce ONOPa3IoKeHHUS.

A9.4.2.4.13 DOTOXUMHUYECKUH pacnial

Nudopmanuio o ¢oTtoxumudeckom pacnage (Hanpumep, OECD, 1997) tpyano
UCIIOJIb30BaTh B LEJSX Kiaccupukauuu. PeanbHas crenenb GOTOXMMHUECKOrO pacnajga B BOJHON cpene
3aBUCUT OT MECTHBIX YCJIOBHMH (Hampumep, ri1yOuMHa BOJbI, B3BELICHHBIC TBEPIbIC YACTHUIbI, MyTHOCTb),
a OMACHOCTh, MpeJICTaBiIsieMasl MPOJYKTaMHU pa3lIoKeHHs, OOBIYHO HEM3BECTHA. BeposTHO, JUIIb B
pEeIKHX CcIy4asXx MOXHO OylIeT pacroiaraTh JOCTaTOYHOH HMH(pOpMaIuel ais THIaTeIbHOH OLEHKH,
OCHOBAHHOH Ha (HOTOXMMHUYECKOM pacraie.

A9.4.2.4.14  OmpenesneHue CTENEHU Pa3I0KEHUS

A9.4.2.4.14.1 beut ycranoBneH psan 3HadeHud K3CA ans mporHO3UpOBaHUs MPUOIUZUTEIBHOTO
nepuoja Toilypacmaza IMpU THAPOIW3e, KOTOPHIA clieqyeT MpPUHUMATh B pacyeT UMb B CiIydae
OTCYTCTBUSI OKCIIEPUMEHTAIbHbIX JaHHBIX. (OJHAKO JaHHbIE O TEepuojAe TMojypacrnajia mpu
THAPOJIMTUYECKOM Pa3IOKEHWH MOXHO HCIOJB30BaTh B IENSIX KiIacCHPHUKAUUU JUIIb € OONbIION
OCTOPOKHOCTBIO, TaK KaK THIPOJHM3 HE OTpa)kaeT KOHEYHOH pasmaraemoctd (cM. "I'maponms" B
HactosmeM pasxaene). Kpome toro, K3CA, pa3paboranHbie Ha CETOAHSAIIHUN JICHb, UMEIOT ITOBOJBHO
OTpaHUYEHHOE TPHUMEHEHHE W TO3BOJIAIOT TMPOTHO3UPOBATH CIOCOOHOCTH K THAPOJW3Y JHIIb IS
HEMHOTHX KJIAaCCOB XMMHYECKHX BemecTB. Hampumep, mporpamma s mepenadu mpanHbix o K3CA,
Ha3BanHass HYDROWIN (version 1.67, Syracuse Research Corporation), mo3BoJsieT NpOTHO3UPOBATH
CIOCOOHOCTh K TruAponu3y Jumb st MeHee 20% 3aperucTpupoBaHHBIX B EBponeiickom corose
BEIIECTB, UMEIOIINX ONMpEAeNICHHYIO (TOYHYI0) CTPYKTYpy Monekyisl (Niemeld, 2000).

A9.4.2.4.14.2 BooOmie ToBops, €IIe He CYMIECTBYET AOCTATOYHO TOYHOTO METOJIa KOJTWYECTBEHHOTO
ananmu3za (K3CA), pa3paboTaHHOTO ISl OLIEHKH CTENEeHH OWOpPa3JIOKEeHHS OPraHWYECKHX BEIIECTB,
4TOOBl MOXXHO OBLIO MPOTHO3UPOBATH ObICTpoe pasioxeHue. OHAKO pPe3yibTaThl TaKUX METOJOB
MOYKHO HCIIOJIb30BaTh JUIS MPEACKa3aHUsI OTCYTCTBUS y JAHHOT'O BEIIECTBA CIIOCOOHOCTH K OBICTpOMY
pasnoxeHuto. Hanpumep, eciii B mporpaMMe MCUYUCIICHUS BEPOSITHOCTH OnopasiioxkeHus Biodegradation
Probability Program (BIOWIN, version 3.67, Syracuse Research Corporation) Takas BepoOsSTHOCTb
OIICHUBAETCS C MOMOINBI0 JIMHEHHBIX WM HEIMHEWHBIX METOJOB Kak cocTtaBistomas <0,5, BemecTa
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JIOJDKHBI CUUTATHCS HECTIOCOOHBIMHU K ObicTpoMy paszioxkeHuto (OECD, 1994; Pedersen et al., 1995 &
Landenberg et al., 1996). Moryt Takxe ucnoaszoBatbes apyrue meroasl (K3CA, a Takxke skcnepTHas
OIIEHKa, HaImpuUMEp B Cily4yae, KOrJa HMEIOTCA JAHHBIE O PA3J0KEHMHM COEJIMHEHHI aHaJOTHYHOH
CTPYKTYpHI, HO TaKYyI0 OIICHKY CIeIyeT MPOBOAUTH C OOJBIION OCTOPOXKHOCTHIO. B OOIBIIMHCTBE
ciy4yaeB IporHo3upoBanue, Ha ocHoBe K3CA, oTcyTcTBHs y BemiecTBa CIHOCOOHOCTH K OBICTpOMY
Pa3IOKEHHUIO cuuTaeTcsl 0ojiee JOCTOBEPHBIM METOAOM, YeM KIacCU(PUKALMS MO YMOTYaHHUIO, €CIIH He
MMeeTCs TI0JIE3HBIX JAHHBIX O Pa3iIoKeHUH.

A9.4.24.15 Hcnapenue

XuMHuecKasi MPOIYKLHUSI MOXKET YIJAJIAThCsl U3 HEKOTOPBIX BOAHBIX CpPEA B PE3ysbTate
ucnapenusi. [IpupoaHas crmocoOHOCTh K HCIapeHUIo ompenensercs koHcranto (H) Bemecrtsa,
yCTaHOBJIEHHOW B 3akoHe ['eHpu. McnapeHue u3 BOJHOM cpebl BO MHOTOM 3aBUCUT OT YCJIOBUH
OKpYy)Karomiei cpempl B  paccMaTpUBaeMOM BOJHOM 0OBeKTe, KOA(G(HUIMEHTOB Ta3000MeHa
(B 3aBHCHMMOCTH OT CKOPOCTH BETPa M Pacxoja BOAbI) U cTpaTH(HUKALUU BOAHOTO oObekTa. Ilockonbky
UCTIapeHHe OTpakaeT JIMIIb UCUE3HOBEHHE XMMHUECKON MPOIYKIUU U3 BOAHOH (ha3bl, koHcTaHTa ['eHpu
HE MOXET HCIOJIb30BAaThCsl B KAauyeCTBE OLEHKHM DAa3JIOXKEHUS B LEJSIX KiIacCU(pUKALMUK BEIIECTB B
3aBUCUMOCTH OT MX ONACHOCTU MJI1 BOAHOW cpenbl. B 3TOM OTHOmIEHMM MOTYT, OIHAKo, Oojee
noapoOHO paccMaTpuBaThCS, HAaNpUMEp, BEIIECTBA, HAXOMASIIMECS B Ta3000pa3HOM COCTOSHUM MpPH
TeMmIeparype okpysaroliei cpensl (cMm. Takke Pedersen et al., 1995).

A9.4.2.5 Omcymcemeue OanHbiX 0 PA3TI0AHCeHUU

Ecnu He uMeeTcst MOJIe3HBIX JAHHBIX O Pa3JI0KCHHUU, TOJYUYCHHBIX OMBITHBIM MyTEM HIIN
C TIOMOIIBIO PACUYCTOB, BEIIECTBO JODKHO pACCMATPUBATHCSA KaK HECMOCOOHOE K OBICTpOMY
Pa3IoKEHUIO.

A9.4.3 Oobuue npooiemvl unmepnpemayuu
A9.4.3.1 CrooicHbie geujecmsea

CornacoBaHHBIE KPUTEPUH KIaCCU(PHUKAIUNA XUMUYECKUX NPOIYKIUH, OTMACHOU [
BOJIHOM Ccpe/bl, KacaroTCs, TJIaBHBIM 00pa30oM, WHIMBHAYaJIbHBIX BellecTB. KOMILIEKCHBIC/CI0KHbIC
BEIIECTBA SIBIIFOTCS TUIIOM MHOTOKOMITOHEHTHBIX IO CBOE€W mpupoje BemiecTB. OHM OOBIYHO WMEIOT
MPUPOIHOE MPOUCXOKACHUE, U JOJIKHBI UHOTAA aHAIU3UPOBATHCS. Peub B TaHHOM Cllydyae MOXKET UATH
0 XHUMHYECKOW MPOAYKIMHU, IMOJYYCHHOW W3 HEe()PTH WM TOJYYCHHOW W3 PACTUTEIBHOI'O ChIPh.
C HOPMAaTUBHOM TOYKH 3PCHHS TaKas CJIOKHAsi XMMHYECKash MPOIYKIHs OOBIYHO pacCMaTPHBACTCS Kak
WHMBHUIyaJbHbIE BEIIeCTBAa. B OOJNBIIMHCTBE CiIydyaeB OHHU OMPEEIAIOTCS KaK TOMOJIOTHYECKHH P,
COCTOSINNI U3 BEHIECTB, UMECIOIIUX OMPEACICHHBIN AUAMa30H JIWHBI YTIEPOJHON LENH U/UIU CTEIICHH
3aMmenieHus. B momgo0HOM ciydae He MpeaycMaTpPUBAETCs HUKAKOro OOJBIIOrO pasiuyusi B
pasiiaraeéMoCTd W CTEMEeHb PaslioKeHUs MOXKET OBITh YCTaHOBJIEHA HA OCHOBE WCIIBITAHWUU CIOKHOU
XUMHUYECKOUN nmpoayKuuu. ckiioueHne MOKET MPEeACTaBISTh CUTyalusl, KOr1a BbISIBICHO MUHUMAJIbBHOE
pa3iioXeHue, TaK KaKk B 3TOM cCliy4ae HEKOTOPBIC OTJ/CJIbHBIC BEIICCTBA MOTYT OBICTPO pas3jaraThCs,
a npyrue HeT. Takas curyanms TpeOyer Ooiee TOAPOOHONW OIEHKHA pPa3jIaraeMOCTH OTACIbHBIX
KOMITOHGHTOB CJIO)KHOTO BemmecTBa. Ecim HecmocoOHBIE K OBICTPOMY Pa3JIOKCHHIO KOMITOHEHTHI
COCTABJISIOT 3HAYUTEIIBHYIO JIOJII0 CIOXKHOTO BellecTBa (Hanpumep, 6onee 20% wuiu, B ciaydae omacHOTo
KOMIIOHEHTA, €II¢ MEHBIIee COJepPKaHNe), BEIECTBO JOHKHO CUHTAThCS HECTIOCOOHBIM K OBICTpOMY
Pa3N0KEHUIO.

A9.4.3.2 Hanuuue sewecmea

A9.4.3.2.1 Pa3znoxxeHne opraHMYeCcKMX BEIIECTB B OKPYJKAIOIIEH cpelle NPOUCXOJIHT, TIJIaBHBIM
00pa3oM, B BOJIHBIX CpeJlaX MJIM B BOJHBIX (ha3ax MOYBBI WIIM OTIOXKEHUH. ['Maponun3, koHeuHo, Tpedyer
MPUCYTCTBUA BOJBl. AKTHBHOCTh MHUKPOOPTaHM3MOB 3aBHUCUT OT MPUCYTCTBUA BoAbl. Kpome ToOTO,
OMopa3oKeHue MpearnosaracT HemoCPeACTBEHHbIH KOHTAKT MUKPOOPTaHU3MOB C JaHHBIM BEILICCTBOM.
PactBopenue BemiecTBa B BOJHOM (a3e, OKpYKarolleil MUKPOOPTaHU3MBI, SBISETCS MOITOMY CaMBIM
HETMOCPE/ICTBEHHBIM CITIOCOOOM YCTAaHOBJICHHUS KOHTAKTa MKy OaKTEpUSIMU U TPUOAMH B CYyOCTPATOM.
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A9.4.32.2 CymecTByOIINE CTAaHAAPTHBIC METOMBI HCCICIOBAHUS Pa3JIaraeMOCTH XHUMHUUYECKHUX
BEIIECTB pa3paboTaHbl IS JIETKOPACTBOPUMBIX aHAIM3UPYEMBIX coenuHeHuil. OJIHaKO MHOTHUE
OpraHWYEeCcKue BelllecTBa CIad0pacTBOPUMEI B Bojie. Tak Kak JUIsd CTaHJAPTHBIX UCHBITAHUN Tpedyercs
2—100 Mr/71 ICTIBITYEMOT'0 BEIIECTBA, TO B CIydae BEIIECTB, MMEIOINX HU3KYI0 PAaCTBOPUMOCTEH B BOJIE,
WX MOXKET OKa3zaThCsl HeHocTaToudHOo. J[yisi cirabopacTBOPUMBIX COSAMHEHUN WMEIOTCS WHOTAA METOJIbI
WCIIBITAHWW,  TPEAYyCMaTPUBAIONIUX  IMOCTOSHHOE  IEepeMellnBaHWe W/UIW  TPOJOJDKUTEIHLHOE
BO3JICiCTBHE, WM pa3pabOTaHHbIC MO CIHEHUAIBHOMY IUIAHY HCIBITAHUSA, B KOTOPBIX HCIBITYEMOE
BEILECTBO MCIIOJB3YETCS B KOHIICHTPAIMAX HIKE €r0 PAaCTBOPUMOCTH B BOJIE.

A9.4.33 Hcnvimanue ¢ meuenue menee 28 cymox

A9.4.3.3.1 Nuorma mnpusHaroTCs pe3yiabTaThl Pa3ioKEeHUs, IOJYYCHHBIC B XOJE WCIBITAHUMH,
3aBEpIICHHBIX JI0 HCTEeUEHUs 28-CyTOYHOro Nepuona, MpeaycMoTpeHHoro cranpapramu (cm. MITI,
1992). OTm naHHBIE, KOHEYHO, HEMOCPEACTBEHHO INPUMEHHUMBI B Clydae IIOJy4CHHsS 3HaueHUs
Pa3ioKEHUs, MPEBBILIAIOLIETO WM PaBHOrO MHOpOroBoMmy yposHio. Ilpu Oojee HU3KOM ypoBHE
Pa3NioKEHUs pe3yabTaThl HCTIBITAHUHA TPEOYIOT OCTOPOXKHOW MHTEPIpETallMi. B 4acTHOCTH, CyIIECTBYET
BO3MOXHOCTb TOT'O, YTO IPOJOJIKUTEIBHOCTh HCIBITAHUS OblIa CIWIIKOM HENOJIIOW M XMMHYECKas
CTPYKTYpa pa3pylIniach, BEPOSITHO, B X0J€ 28-CyTOUYHOTO MCHBITAaHUS OMOJIOIMYECKON Pa3IaraeMoCTH.
Ecnu cymecTBeHHOE pa3ioKeHUE MPOUCXOAUT 33 KOPOTKUW TEPUOJ, 3TY CUTYaLUI0 MOKHO CPaBHUTH C
kputepueMm BIIKS5/XIIK > 0,5 wnm ¢ ycnoBHUsSME TPOBEIECHHS] MUCUBITAHUN Ha Pa3j0KEHHE B TEUCHHUE
10-cyTO4HOrO BpPEMEHHOTO HHTepBaja. B 3TOM ciydyae BEHIECTBO MOXKET paccMaTpHUBATHCS Kak
Jerkopasiaraemoe (4, ciieJoBaTeJIbHO, CIIOCOOHOE K OBICTPOMY Pa3JI0KECHUIO), ECIIU:

a) KOHeYHas Oumoyiornueckas pasinaraeMocTs >50% 3a 5 CyTOK; Win

b) MMOCTOAHHAasA CKOPOCTb KOHCYHOI'O PA3JIOKCHHA 3a 3TOT IMEPpUO] >0,1 CYT.il, qTo

COOTBETCTBYET 7-CyTOUYHOMY MEPHOY HoJIypacnaja.

A9.4.3.3.2 DTH KPUTEPUM MPEJIArarTcs I TOro, 4TroObl yOSAUTHCS B TOM, YTO IPOU3OIILIA
OBICTpasl MUHEpaIH3aIKsi, XOTS UCHBITAHUE 3aBEPIIMIIOCH IO UCTEUYCHUS 28-CyTOYHOTO MepHojaa U J0
TOTO, KaK ObUT JJOCTUTHYT MOPOTOBBIH ypoBeHb. CiieayeT BeChbMa OCTOPOXKHO HHTSPIIPETUPOBATH JTAHHBIC
UCIIBITAHUN, KOTOpPhIE HE COOTBETCTBYIOT IPEANUCAHHBIM IOPOrOBBIM ypoBHSIM. OO0s3aTEIbHO
HEOOXOJMMO OIPEJC/INTh, BbI3BAHA JIM OMOPA3/IaraeMOCTh HHUIXKE IMOPOTOBOI'0 YPOBHS YaCTUYHBIM
paslIoKEHUEM BEIIeCTBA, a HE MOJHOW MUHepanu3anued. Eciu 4YacTUYHOE pAa3OKEHHE SIBISICTCS
BEPOSITHBIM O0BsICHEHHEM HabI0aeMoil OMopasiaraeMoCTH, TO BEIIECTBO JOHKHO PaccMaTpUBATHCS
KaK HEeCIIOCOOHOE K OBICTPOMY Pa3JI0KEHHUIO.

A9.4.3.4 Ilepsuunoe buopa3snosicenue

B HEKOTOPBIX HCTIBITAHUSIX OMpEEsSeTCs JINIIb NCUE3HOBEHHE MCXOJHOTO COCIMHEHHS
(T.e. IEPBUYHOE PA3JIOKECHHUE), HAIPUMEP MYyTEeM OTCJIC)KUBAHUS PA3J0KEHUS C MTOMOIIBI0 XUMUUECKUX
AHAJIM30B, CICHMU(PUYSCKUX JJIsI HCIBITYEMOTO BEIIECTBA WJW TPYNIbl BEIIECTB, K KOTOPOH OHO
oTHOocHUTCS. JlaHHBIE O TEPBUYHONW OMOJOTHYECKON pa3jgaraeMoCTH MOXKHO HCIOJIB30BaTh IS
MOATBEPKICHUS OBICTPON pa3iiaraéMOCTH TOJBKO B TOM Clly4ae, €CJIU MOXHO YJIOBICTBOPUTEIbHBIM
oOpa3oMm J0Ka3aTh, 4YTO OOpa30OBaHHBIC MPOJYKTHI PA3JIOKECHUS HE OTBEUAKT KPUTCPHIM
KJIacCH(pUKAITMHU BEIIECTB KaK OMACHBIX JJISI BOMHON CPEJIBI.

A9.4.3.5 IIpomusopeuusvie pezyibmamsl OmMOOPOUHBIX UCHLIMAHULL

A9.43.5.1 Ecnu umeercss HECKONBbKO MAHHBIX O Pa3jI0KEHUU OJHOTO KM TOTO K€ BEILIECTBA, TO
pe3yNbTaTHl MOTYT OBITH TPOTUBOPEUUBHIMU. Kak MpaBuiio, MpOTUBOPEUNBEIE PE3YIbTATHI, KACAIONHECS
BEIIECTBA, HCIBITAHHOTO HECKOJIBKO pa3 B  paMKaX COOTBETCTBYIONIETO  HCIBITAHHUS  HA
OuopasnaraeMocTb, MOXHO HHTEPIPETHPOBATH C MOMOIIBID IOAX0Ja, OCHOBAHHOTO Ha "BECOMOCTH
JI0OKa3aTenabcTBa". DTO O3HAYAET, UYTO €CIM B XOJIe HCIBITAHHS JIETKOW OWOpa3iaraeMOCTH HaHHOTO
BEIIeCTBa OBLIM TIOJYYCHBl OJHOBPEMEHHO TIOJIOKUTEIBHBIE pPE3ylabTaThl (T.C. PA3IOKEHHE BBIIIIC
MOPOTOBOTO YPOBHSI) M OTPUIATEIbHBIC PE3YIbTATHI, TO ISl ONpPEJSICHUs JIETKOW OnopasiaracMoCTH
3TOTO BENIECTBA CIEAyeT MCIOJIb30BaTh HamOoJiee KayeCTBEHHbIE M HaMOOJee JOCTOBEPHBIC JTaHHBIE.
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Tak, TOJOKUTENbHBIE PE3YIbTAThl HCIBITAHUIN JIETKOW OMOpa3jaraeMoCTH MOKHO paccMaTpHBaTh Kak
JNeUCTBUTEIbHbBIC, HE3aBUCUMO OT OTPULATENIbHBIX PE3YJIbTATOB, €CJIU Y HUX BBICOKOE HaYYHOE KaueCTBO
W €CJIM YETKO YCTAHOBJICHBI YCIIOBHSI TPOBEJCHUS HCIBITAHUSA, T.€. €CIU COOIIOJICHBl KPUTEPUU
PYKOBOJSIIIMX TMPUHLMIIOB, BKJIIOYas MCIIOJb30BaHUE KYJIbTYPHOM CpeJibl, KOTOpas He IOoJiBeprajiach
npeaBapuUTEIbHOMY BO3JeHCTBUIO (aganTauuu). Hu onHO U3 pa3iuyHbIX IPEABAPUTEIBHBIX UCIBITAHUM
HE TOJXOJWT K WCIBITAHWIO BCEX THIIOB BEIIECTB, M, MPEXKJe UYeM MPUHUMATh pelieHue o0
WCIIOJIb30BAaHUM PE3YJIbTATOB, MOJYUYEHHBIX MO 3aBEPIICHUM MPOLEAYPbl UCIBITAHUN, HE MOAXOJAIIEH
JUUTIST KOHKPETHOTO aHAIM3UPYEMOTO BEIIECTBA, AT PE3YJIbTaThl HEOOXOIMMO MOABEPTHYTH TIIATECIHHOMN
OLICHKE.

A9.4.35.2 Tak, cyliecTBOBaHHE MPOTHBOPCUUBBIX JAHHBIX O OHOpA3JIaracMOCTH, TOJYYCHHBIX B
pe3yJibTaTe MpeIBapUTEIIbHBIX UCIIBITAHUH, MOXKET ObITh 00BSICHEHO pajioM (DaKTOPOB, TAKUX KaK:

a) KYyJIbTypHas Cpena;

b)  TOKCHYHOCTH HCHBITYEMOTrO BEIIECTBA;

C)  yCJOBUs NPOBEJAEHUS MCIBITAHUIH;

d)  pacTBOPUMOCTbH UCIIBITYEMOTO BEIIECTBA; U
€)  HCHapeHHE HUCIBITYEMOTO BELIEeCTBa.

A9.4.353 CrnocoOHOCTh KyJNBTYPHOH Cpeabl pas3iaraTh HUCHBITYEMOE BEIIECTBO 3aBUCUT OT
OPHUCYTCTBUS U KOJIMYECTBA COOTBETCTBYIOUIMX areHTOB Pa3ioxeHus. Ecau MHOKYIAT ObLI MOJMydeH U3
cpensl, KoTopas OblIa MPeABapUTEIIBHO MOABEPTHYTA BO3ACHCTBHIO UCTIBITYEMOTO BEIIECTBA, TO OH MOT
aJanTHPOBAThCS, YTO MOJATBEPXKIAETCS MOTCHUHMAIOM pPAa3JIOKEHUs, MNPEBBILIAIOMIMM IOTEHIIHAI
Pa3NoKEeHUs KyIbTYPHl, MOJTYYECHHOW U3 HEAKCIMIOHUPOBaHHOW cpenbl. [lo Mepe BO3MOKHOCTH HHOKYJIST
clenyeT OTOUpaTh M3 HEAKCIIOHUPOBAHHOW CpEJibl, HO 3TO TPYJHO WJIM HEBO3MOXHO CJENaTh B cllydae
OYCHb PACHPOCTPAHEHHBIX BEIIECTB, KOTOPbIE WCIOJB3YIOTCSI B OOJBIIUX KOJHWYECTBAX H
BBICBOOOXKIAIOTCSI B LIMPOKOM MacluTade WM ke Oojee WM MeHee HempepbiBHO. Ecinu momyueHs
IPOTUBOPCUUBBIC PE3YIbTATHI, TO CIEAYET MPOBEPUTH HMPOUCXOXKACHUE MHOKYJISATA, YTOOBI BBISCHHTD,
BBI3BAHO JIM 3TO Pa3IUYUsAMHU B alalTallid MUKPOOHOTO COOOIIeCTBa.

A9.4.354 Kak ymomuHanoce BbIlIe, MHOTHE BEIIECTBA MOTYT OBITh TOKCHUYHBIMHU HIIA OKa3bIBaTh
UHrHOUpymomee BO3ACHCTBUE Ha KYyJIbTYPHYIO Cpely B cllydae HMX OTHOCHTEIBHO BBICOKHX
KOHIIEHTpPAIMM, MCTHOJb3yeMbIX B HCIBITAaHUAX JIETKOM OnopazimaraeMocTd. B uyacTHOCTH, BBICOKHE
koHneHtpauuu (100 wr/m) mnpenmnuceiBatotcss B MoaubuuumpoBaHHoM wucnbiTaHnu  MITI (1)
(PykoBomsmuit  mpuamun  301C ODCP) w B uUCHBITAHUM MaHOMETPHUYECKOW PECIUPOMETPHH
(PykoBogsmuii npunnun 301 F ODCP). Bosee cnadbie koHueHTpanuu (2—10 Mr/in) npeanuchiBarTCs
ucrbITaHuEeM B 3aKkpbeiToM (uakone (Pykopopsmmii npunnun 301 D ODCP). Bo3M0KHOCTH TOKCHYHOTO
BO3JICHCTBUS MOXXHO OLIEHHUTh IYyTEM BKJIIOYEHMS IIPOBEPKHM TOKCHUYHOCTH B HCIBITAHHE JIETKOM
O0Mopa3naraeMOCTH MJM IIyTE€M CPaBHEHMS HCIBITYEMOM KOHLEHTPALMHU C pPe3ybTaTaMH HCIBITAHUN
TOKCUYHOCTH, MPOBEACHHBIX HAa MHUKPOOpPraHW3Max, HapPHUMEp HCIbITAHHE WHTHOWPOBAHMS IbIXaHUS
(PyxoBomsmuii mpunnun 209 ODCP), ucnbitanne Ha TopMmokerne HuTpudukamuu (ISO 9509) wmm,
€ClIM HE HMeeTCcsl JPYruX HCHBITAHMM TOKCHYHOCTH MHUKPOOOB, HCIBITAHME I10AABIICHUS
ounomomunecueHuuu (ISO 11348). [IpoTuBopeynBbie pe3ybTaThl MOTYT OBITH BBI3BaHBI TOKCHUYHOCTBIO
UCIBITYEMOTO BellecTBa. Eciu 0HO He OKa3bIBaeT MHTHOMPYIOLIETO BO3JACHCTBUS IPH PEATMCTUYHBIX C
TOYKH 3PEHHUs OKpPYXKarollel cpellbl KOHIEHTPALUIX, TO Hau0oJiee CHIIBHOE Pa3IoKEHUEe, U3MEPEHHOE B
X0JIe MPEJIBAPUTENbHBIX HCIIBITAHUH, MOXKET HUCIOJIb30BAThCSI B KAYECTBE OCHOBBI JUIsl KiIacCH(pHUKAUU.
Ecnam B Takux ciydasx MMEIOTCS JaHHBIE MCIBITAHWM, MPOBEAECHHBIX METOJOM MOJEINPOBAHUS, YUET
9TUX JaHHBIX MOKET UMETh OCOOEHHO Ba)KHOE 3HAYEHHE, TaK KaK MOTJIa OBITh MCTOJb30BaHa ciadas u
HEMHTHOUPYIOAs KOHIIGHTpAIUsl BENIeCTBA, 00eCleunB TEM caMbiM 0oJiee JOCTOBEPHOE 3HAUYCHHE
nepuoja mojypacnana npu OMopas3noKeHUH BEIEeCTBAa B PEATMCTUYHBIX C TOYKU 3PEHUSI OKPYXKaromen
Cpeabl yCIOBUSX.
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A9.4.3.5.5 Ecnu pacTBOpEMOCTH UCIIBITYEMOTO BEIIECTBA HIKE KOHIIEHTPAITHH, UCITOIL30BAHHBIX B
UCIIBITAHUH, TO 3TOT MTapaMeTP MOXKET SBUTHCS OTPAaHUYUBAIOIINM (AKTOM JJISI U3BMEPEHHOTO PEabHOTO
pasnoxeHus. B mogqo0HOM citydae MPEUMYIIECTBEHHYIO CUITY JIOJDKHBI UIMETh PE3YJIbTaThl UCIIBITAHUH, B
KOTOPBIX HCTOJB30BATUCH CaMbleé HU3KHE KOHIEHTPALMHM HCIBITYEeMOTO BEIIecTBAa, T.€. BO MHOTHX
Ciy4asiX pe3yibTaThl HCHBITaHUs B 3akpbeiToM ¢uakone (PykoBomsmuii mpunuun 301 D O3CP).
Kak mpaBuno, wucneitanue wucuednoBeHuss XIIK (PykoBomsmwmit npunmun 301 A ODCP) wu
MoauduuupoBanHoe npeapapurenbHoe ucnbitanue ODCP (Pykopoasuuii npuniun 301 E OOCP) He
MOJAXOJAT JUIsl UCTIBITAHUSI OMOpa3araeMoCTH c1adopacTBOPUMBIX BellecTB (Harmpumep, PykoBoasimuii
npunuum 301 O9CP).

A9.4.35.6 Jleryune BemiecTBa MOKHBI MCHBITBIBATHCS TOJBKO B 3aKPBITBIX CHCTEMax, KaKue
CYIIECTBYIOT B HCIBITAHUIX B 3aKpbiTOM ¢uakone (PykoBomsmuii npuanun 301 D O3CP), ucnsitanuu
MITI I (PykoBomstmmii npuaimn 301 C O3CP) u ucnplTaHnE HA MAaHOMETPUUYECKYIO PECTTUPOMETPHIO
(PyxoBogsmuit mpunnun 301 F OOCP). CrnexyeT 0CTOpOXHO TOIXOAUTH K OIIEHKE Pe3yJIbTaTOB APYTUX
UCTIBITAHUNA W YYUTBHIBATH WX JIMIIbL B TOM CiIy4ae, €Clii MOXKHO JI0Ka3aTh, HAllpUMep IMyTeM pacdera
PaBHOBECHUSI MAaTEPHUAJIOB, UTO YJAJICHHUE UCIIBITYEMOTO BELIECTBA HE SIBIISIETCS PE3YIbTaTOM HUCIIAPEHMUS.

A9.4.3.6 Paszbpoc sxcnepumenmanbHulx OAHHBIX MOOEIUPOBAHUS

Jli11 HEKOTOPOM XUMHUYECKON NMPOAYKIIUU, UMEIOIEH BBICOKMI IIPUOPUTET, UMEETCS Pl
OKCIIEPUMEHTAJIBHBIX  JAaHHBIX, [IOJYYEHHBIX IIyT€M MOJEJUpoBaHUs. YacTo Takue JaHHBIE
MPEACTABISIOT CEPUIO0 MEPUOAOB MOIYypaclaga B dKOJIOIMYECKHX CPelax, TAKUX, KaK M0YBa, OTIOKECHUS
U/WIW TIOBEPXHOCTHBIE BoJbl. HaOmrogaemble pa3innuns MKy MEpUoJaMu MoJypacnaia, HoJydeHHBIMH
B pe3yibTaTe HCIBITAHUM, MPOBEICHHBIX METOJOM MOJEIUPOBAHUS Ha OJHOM M TOM JKE€ BEILECTBE,
MOTYT OTpa)kaThb Pa3zjin4Msl MEXAY YCJIOBHSAMM IIPOBEIEHUS HMCIBITAHUM, BCE U3 KOTOPBIX MOIYT OBITh
YMECTHBI C DKOJIOTHUECKON Touku 3peHus. s kiaccudukanuu clieJlyeT BEHIOMPATh COOTBETCTBYIOIIHIHA
MepUOJ MOTypaciaja, pacloyoKEHHBIM B KpailHEH BEpXHEHN YyacTH aMIUIUTYAbl 3HAaUEHHH, MOJy4YEeHHBIX
B pe3yJibTaTeé d3THX HCCIEJOBAaHUN, NMPUYEM CJIEAYeT NMPUMEHATh MOAXOJ, OCHOBAaHHBIM HAa BECOMOCTH
JI0Ka3aTeabCTBA, U YUHUTHIBATh PEATMCTUYHOCTh U YMECTHOCTb HCIOJIb30BAHHBIX UCIBITAHUN C TOYKHU
3peHHs YCIOBUN OKpy»Karomel cpenbl. Kak mpaBuiio, JaHHBIE, NTOTYYEHHBIE B PE3yJbTAaTe€ UCHBITAHUN
METOJIOM MOJEIHMPOBAHUS IOBEPXHOCTHBIX BOJ, CIEAYEeT MNPEANOUNTaTh JaHHBIM, ITOIYYEHHBIM B
pe3ylibTaTe UCHBITAaHUN METOJAOM MOJIETMPOBAHUSA BOJHBIX OTJIOXEHUH WJIM MOYB, KOIJAa pedb HAET 00
OIlCHKE OBICTPOM pa3iaraeMoCTH B BOJIHOM cpe/ie.

A9.4.4 Cxema npunamus peuwteHui

Jnst oGnerdeHus! MPUHATUSL PEIICHUS OTHOCHTEIBHO OBICTPOM pa3naracMoCTH B BOJIHOMU
cpene W KiacCUpUKAIUU XUMUUYECKON MPOAYKIMH, OMACHON IS ATOW Cpeibl, MOKET HCIOIb30BaATHCS
CIeAyIoIas cxemMa NPUHATHS PEHICHU.

BemecTBo cunTaeTcss CHOCOOHBIM K OBICTPOMY pA3JIOKEHUIO, €CIH BBIIIOJIHEHO, II0
KpallHey Mepe, OHO U3 CHEAYIOIUX YCIOBHIA:

a) B pesyipTare 28-CyTOYHOTO UCIBITAaHUS JIETKOW OMOpa3iIaraeMocTu OBLIO
JI0Ka3aHO, 9YTO BEHIECTBO CIIOCOOHO K JIETKOMY OmopasnokeHuio. Iloporossiit
ypoBenb ucnbitanus (yaanenue 70% XIIK win notpebnenne 60% TeopeTrnueckon
NOTPEOHOCTH B KHCIOPOJE) OJKEH OBITH TOCTHUTHYT B TeueHue 10 cyTok mocie
Havajga OHMOpPA3JIOKEHUS, €CIM HUMEIOIIUeCs TaHHbIE HCHBITAaHUS IO3BOJISIOT
OLICHUTHb 3TOT pe3yJbTaT. Ecim 3TO yciioBHE HE BBINOJIHEHO, TO IOPOTOBBIN
YPOBEHb [IOJDKEH OBITh OIICHEH, €ClIM BO3MOXHO, B TeueHHE [4-CyTOUHOro
WHTEpBaJIa BpEMEHHU WM MTOCJIC 3aBEPIICHUS] UCTIBITAHUS; HITU
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b)  1oka3zaHO, YTO BELIECTBO CIOCOOHO K KOHEYHOMY Pa3JIOKEHHMIO, B PE3yJbTaTe
MCIBITAHHS B MOBEPXHOCTHEIX BOJAX, HPOBEICHHOIO METOIOM MOJCIMPOBAHMUS,
IpH nepuojie nojypacnaga < 16 cyTok (4To cOOTBETCTBYeET paznoxenuto >70% B
TeueHne 28 CyTOK); UITu

C)  JI0Ka3aHO, YTO BEIIECTBO CIIOCOOHO K MEPBUYHOMY Pa3lIOKEHUIO (OMOIOTHIECKOMY
UM HEOMOJIOTUYECKOMY) B BOJHOM cpelle MpHU MEepuoj]ie IMOoJypaciaia MEHbIIe
16 cyTok (4TO COOTBETCTBYET paznoxkeHuto >70% B TedeHue 28 CYTOK) U HUTO
MPOJYKTBl PA3JI0KEHUS HE OTBEYAIOT KPHUTEPHUSIM KIacCU(PUKAIUKM B KauyecTBE
OTIACHBIX JIJISl BOJHOM CPEJbl BEIIECTB.

Ecnm 3TUX JaHHBIX HE MMEETCs, TO OBICTPOE Pa3I0KEHHE MOXKET OBITH JJOKa3aHO NpPHU
BBINOJHEHUHU OJJHOT'O U3 CIEAYIOUIUX KPUTEPUEB:

d)  mokazaHO, YTO BEIIECTBO CIOCOOHO K KOHEUYHOMY pPa3JIOKCHHIO B PE3ylbTare
UCTIBITAHUS B BOJHBIX OTIIOKEHHUSX WJIM TI0YBE, MPOBEJCHHOTO METOJ0M
MOJICITUPOBAHKS’, HPH MEPHOJAE MOTypachaga < 16 CyTok (4TO COOTBETCTBYET
paznoxenuto >70% B TedeHue 28 CyTOK); WA

e) ecin nMerorcest Toibko ganaeie 0 BITKS u XIIK, ormomenne BITKS/XIIK > 0,5.
DTOT KEe KPHUTEPHIl MPUMEHSICTCS K HCIBITAHUSM JIETKOW OHOpa3iaracMocTH 3a
MeHee 4eM 28 CyTOK, eCiU MEPHOJI MoJypaciajia, KpOMe TOr0, COCTaBIsIET MEHEEe
7 CYTOK.

Ecnu HUKakuX JaHHBIX HE UMEETCS, TO BEIIECTBO CUYUTACTCSI HECTIOCOOHBIM K OBICTPOMY
Pa3IoKEHUI0. DTO pEHICHUE MOXKET OBITh MOATBEPKJCHO B Cllydae BBIMOJHCHHS, IO
KpaiiHel Mepe, OJTHOTO U3 CIENYIOUX KPUTEPUEB:

i) B pe3ysibTaTe HCIBITAHUS HA MPUPOJHYI0 OHOpa3jiaraeMOCThb YCTaHOBJICHO,
YTO BEIIECTBO MO CBOEH MPUPOJIC HE CIIOCOOHO K OMOPAa3I0KEHUIO; WITH

ii) MEJJICHHAS OmopasiaraemMocTh BEIIECTBA npeacKa3ana Hay4HO
noctoBepasiMu K3CA, nanpumep B mporpamme Biodegradation Probability
Program, pesynbrar OBICTpOTO pa3jokeHHs (JIMHEWHash WU HeJTWHeHHas
Mojeab) coctaBiseT Mmenee 0,5; uiu

iili)  BEIIECTBO CYMTACTCS HECIOCOOHBIM K OBICTPOMY Pa3JI0KCHHUIO Ha OCHOBE
KOCBEHHBIX JT0KA3aTEIbCTB, TAKUX, HAIIPUMEP, KaK 3HAHHUE BEIIECTB, CXOKUX
B CTPYKTYPHOM OTHOIIICHHUH; WIIH

1v)  He UMeeTcs HUKAKUX JIPYyTUX JaHHBIX, KaCAIOIIUXCs pa3jiaraéMOCTH.

A9.5 Buoakkymyasinus
A9.5.1 Beeoenue
A9.5.1.1 buoakkyMynsauus sBAsSE€TCS OJHUM H3 BaXKHBIX, MPUCYLIUX BEIIECTBAM, CBOMCTB,

KOTOpOE OmpeAeisieT UX MOTCHIUAaIbHYI0 OMNAacCHOCTb Il OKpyKaromied cpenbl. buomormueckoe
HaKOIJICHWE BEIIeCTBA B OpPraHU3ME caMO IO ceOe OMacHOCTBhIO HE SBJSETCS, HO PE3YyIbTaTOM
OMOKOHIICHTPAIMH W OWOAKKYMYJSIIUA CTAaHET HAlWYWEe B OPTraHW3ME BPEIHBIX BEIIECTB, KOTOPHIC
MOTYT BBI3BaTh TOKCHKOJIOTHYecKui 3pdekr. B cormacoBaHHON cucteMe KiacCH(PUKAIUU BUIOB
OMAaCHOCTU XUMHUYECKUX BEIICCTB IS 3J0POBhA yenaoBeka u okpyxaroiieit cpensl (OECD, 1998) naercs
TepMUH "crmocoOHOCTh K Omoakkymymnsuuu"'. OJHAKO CleayeT TPOBOAWTH Pa3TUYHe MEXIY
OMOKOHIIEHTpalued u OWoakKyMynsiueld. BUOKOHIEHTpalus ONpeaeiseTcss KaK YHCTBIA HTOT

Hcnvimanus, nposooumvie Memooom MoOeaupo8anus, 00IHCHb OMPANCAMy Peanucmuinvle ¢ moyKu
3penus okpyscaroweli cpeovl YCio8us, maxue, KAk ciabdas KOHYeHmpayus XumMuieckol npooyKyuu,
peanucmuunas memnepamypa u UCNOIb308aHue OKPYHcarowel MUuKpooHot buomaccel, KOmopas He
Ovl1a nodsepeHyma npeo8apumesbHOMy 8030eUCMEUI0 XUMULECKOU NPOOYKYUU.
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MOTJIOIICHHS, TpaHchOpMAallMd M  BBIJCICHHS JAHHOIO BEIIECTBA OPraHU3MOM B pPE3yJbTaTe
BO3JICHCTBHUS, OKa3aHHOTO 4Yepe3 BOJY, TOT/Ia KaKk OMOAKKyMYJISIIIUSl OXBATHIBACT BCE MyTH BO3JEHCTBUS
(BO3IyX, BOJA, OTIOXKEHHS/TIOYBa © mnuIa). Hakonen, OwomarHu(UKanus ONpEeiseTcsS Kak
HaKOIJICHWE W TIiepeJada BEIMIeCTB IO TMHUIEBOM IIeMH, KOTOpHIE BJICKYT 3a COOOW TOBBIMICHUE
BHYTPEHHUX KOHIICHTPAIlMA B OpraHW3Max, HAXOIAIIUXCS Ha OoJee BBICOKHX YPOBHSIX Tpodudeckoit
neru (European Commission, 1996). Ilonmarator, 4to nis OOJBIIMHCTBA OPTraHUYECKOW XHUMHUYECKOUH
MPOAYKIMHU TIOTJIONMICHUE Yepe3 Boay (OMOKOHIICHTpAIUs) SIBISIETCS Haubojee paciupoCTpaHCHHBIM
nyTeM abcopOiuu. [loromnieHne ¢ muile HaYMHACT UIPAaTh 3HAYMTEIIBHYIO POJIb JIUIIbL B CIy4ae OUYCHb
ruapodoOHbIX BemiecTB. Kpome TOro, B COTJIaCOBaHHBIX KPUTEPUAX KIACCU(HUKAIUN HCIOIB3yeTCs
(hbakTop OWOKOHIEHTpaluu (Win KO3(DPUIUEHT paclpele/ieHuss OKTaHOJ/BOJa) Kak Mepa HU3MEpPCHHS
CIOCOOHOCTH K OMOakKymynsinuu. [1o 3TUM mpuyuHamM B HACTOSIIEM PYKOBOJCTBE pacCMaTpUBACTCS
TOJHKO OWOKOHIEHTpAUd M HE O0OCYXXJaeTcs TOTJONMEHHe C THUIIed Wi 4Yepe3 Apyrue IyTH
BO3JICHCTBHS.

A95.1.2 Krnaccugukanus BemecTsa oCHOBaHa, rIIaBHBIM 00pa30M, Ha €r0 BHYTPEHHUX CBOMCTBAX.
OngHako cTermeHb OWOKOHIIGHTPAIlMM 3aBUCHUT TakXKe OT TakuxX (aKTOpoOB, Kak CTENeHb
OMOaKKyMyJIUpPOBaHHSA,  (U3MOJOTUS  MOJONBITHOTO  OPraHuM3Ma, HOAJEPKaHWE  IOCTOSTHHOU
KOHIEHTPALUKU BO3ACHCTBUS, MPOJAODKHUTEIBHOCTh BO3IACHCTBHUS, META0OIM3M BHYTPH OpraHU3Ma H
sKckpeuusi. MHTepnperauus crnocoOHOCTH K OHMOKOHLEHTPAaLMM B ILENAX KiacCUpuUKauuum TpeOyeT
[03TOMY OLIEHKM BHYTPEHHUX CBOWCTB BEILECTBA, a TAKXKE YCJIOBHH INPOBENECHUSA HCHbITAHUS, IPU
KOTOPBIX ObLI Mosty4eH AaHHbli ¢pakTop 6nokonueHTpaunu (KbK). Ha ocHoBe aToro pykoBojacrsa Obuia
paspaboTaHa cxema MPHUHATUS PELICHUH, MoMorawomas KiacCupUIUpoOBaTh JaHHbIE Ha OCHOBE
ouoxoHnentpanuun wim log K,,. B Hacrosmeil riaBe paccMaTpuBalOTCS B TEPBYIO OUYepeab
OpraHMYecKHe BellecTBa U METAJNIOOPTaHUYECKHUE COCAMHEHMs. buoakkymyislus MeTajuloB
paccMmaTpuBaeTcs Takxke B riaBe A9.7.

A9.5.1.3 JlanHble 0 OMOKOHLEHTPUPYIOIMX CBOMCTBAX BELIECTBA MOXXHO IOJIYYHTHb C ITOMOIIBIO
CTaHJAPTHBIX MCIBITAHUM FIIM OMPEACIUThL HAa OCHOBE CTPOCHHS MOJEKYJbl. MHTepmpeTanus TaKuX
JIAHHBIX 0 OMOKOHIICHTPAIIMH B IENSIX KIACCH(PUKAIMKI 4acTO TpeOyeT moaApoOHON OIIEHKH PEe3yIbTaTOB
ucrblTaHuid. Jlmsg oOjerdeHuss Takod OIEHKHM B HACTOSIIUN JOKYMEHT OBLIM BKIIOYCHBI JIBA
JIOTIOJIHUTEIbHBIX JOIOJHEHU. B 3THX TONOJHEHUIX ONKMCHIBAIOTCS MMEIOIIUECS METOAbI (JOMOJIHEHHE
III k npunoxenuto 9) U GHakTOPbl, BIUSAIOIMINE HA CIIOCOOHOCTh K OMOKOHIEHTpaluu (jgomnojaHeHuelV k
npwioxkeHnro 9). Hakonemn, mnpwiaraioTcsi CHHCOK CTaHAAPTHBIX OKCIEPUMEHTAIbHBIX METOJ0B
onpeneneHus ouokoHueHTpanuu U Ko, (1onosiHeHune V K npuiiokeHuto 9) u ccouiku (qonosinenue VI k
MPUIOKEHHUIO 9).

A9.5.2 Hnmepnpemayusa 0annvlx 0 0UOKOHUEeHMpPayuu

A9.5.2.1 Knaccugpukanuss BemecTBa ¢ TOYKM 3PEHHUS] ONACHOCTH Uil OKpPYXarolled cpeabl
OCHOBBIBAETCSl OOBIYHO HA CYIIECTBYIOUIMX JAHHBIX, KacaloIIUXCS OCOOCHHOCTEH ero MoBEJCHUS B
OKpyXaromeii cpene. JlaHHBIE WCTUBITAHWM pEAKO TMONY4YalOT JHUIIb C IeNbl0  OOJerdeHus
Kiaccupukanuu. YacTo mMeeTcss MHUPOKUI Pl HKCIIEPUMEHTANBHBIX JaHHBIX, KOTOPbIE HE00s3aTeTbHO
COBNAAAIOT C KpuTepusMu kiaccudukanuu. I[losToMy TpeOyrlOTCS METOAMYECKHE YKa3aHHs IO
MHTEPIPETAUH CYLIIECTBYIOINX 3KCIEPUMEHTaIbHBIX JAHHBIX B CBSI3M C KJacCU(UKAIMEH ONaCHOCTH.

A9.5.2.2 BrokoHIEHTpaui0 OPraHUYECKOTO BEIIECTBA MOXKHO OIPEICIUTHh OIBITHBIM ITYTEM C
MOMOIIBI0 HUCHBITAHUN OWOKOHIICHTpauu, B Xoje KoTopbix KBK wu3Mepsercs kak oTHoOIICHUE
KOHIICHTPAIIMK BEIIECTBA B OPraHU3ME K €T0 PaBHOBECHOW KOHIIEHTpAIMU B BOJC; OMOKOHIICHTPAIIUS
MOXET TakKe OBITh OmIpeJejiecHa Ha OCHOBE KHHETHYECKOW KOHCTAHTHI ToTyomeHus (k;) o
KUHETHYECKOW KOHCTaHTH BeiBeAeHus (k;) (OECD 305, 1996). Kak mnpaBumo, CIOCOOHOCTB
OPraHMYECKOTO BEIIECTBa K OMOKOHIICHTPAIIUU CBsI3aHA, INIABHBIM O0pa3oM, C ero JHUMO(HIBHOCTHIO.
Mepoii u3MepeHus JUNOPUIBHOCTU sABIgeTCS KOdPuuueHt pacnpeneneHus okranon/Bona (Koyw),
KOTOPBIA B ciiydae JIMNO(WIBHBIX HEHOHOICHHBIX OPraHUYECKUX BEINECTB, IOJBEPraroluXCs
MUHHMaJIBHOMY METa0O0JIM3My WIN OWoTpaHchopMamuu B OpraHW3Me, HAaXOJIUTCS B COOTHOIIEHUU C
(hakTopom OuokoHneHTpanuu. [lostomy K, 9acTo mcmonb3yeTcs A ONpeAesieHs] OMOKOHIICHTPAI[UU
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OPTraHWYeCKUX BEIIeCTB Ha OCHOBE sMmupuyeckoro coorHomenus mexay log KbBK u log K.
st GOJBIIMHCTBA OPraHUYECKUX BEIIECTB UMEIOTCS METOABI OLCHKH, MO3BOJISIONINE paccuuTaTh Koy.
JlanHble 0 OMOKOHIIEHTPUPYIOLIUX CBOMCTBAaX BEIIECTBA MOTYT MO3TOMY OBITH 1) OIPEEICHBI ONBITHBIM
MyTeM; i) pacCYUTaHbl Ha OCHOBE 3HaueHH# Ky, ONpeaeneHHbIX ONMBITHBIM ITyTeM; WJIH ili) pacCYUTaHbI
Ha ocHOBe 3HaueHuH K,,, MOIy4YEeHHBIX NyTEM NPUMEHEHHsS KOJIMYECTBEHHBIX 3aBHCHUMOCTEHN
"cTpykrypa—aktuBHOCTh" (K3CA). Hmxe nansl MeToauyeckne YKazaHHMs IO HMHTEPIPETAlMM 3THX
JAHHBIX, & TAK)KE 10 OIIEHKE KJIaCCOB XUMUYECKUX BEIECTB, TPEOYIOMIMX 0COOOT0 BHUMAHHS.

A9.5.2.3 Kosgppuyuenm buoxonyenmpayuu (KbK)

A9.5.2.3.1 Kosddunuenr OMOKOHIIEHTpAIIMM ONpEAeNseTcss KaK BECOBOE COOTHOIIEHHWE MEXIy
KOHIICHTPAIMEeH XUMUYCCKON MPOJYKIIUUA B OMOTE U €€ KOHLICHTPAIMHA B OKPYXKaIOIIEH cpejie, B JaHHOM
ciydae BOJIe, B CTAllMOHAPHOM cocTossHMHM. TakuMm oOpa3om, KBEK moxer ObITh ONpeseseH ONMBITHBIM
NyTEM B YCJIOBUSIX, COOTBETCTBYIOIIMX pPAaBHOBECHOMY COCTOSIHHIO, Ha OCHOBE M3MEPEHHBIX
KoHIeHTpanuii. OHAKO OH MOXET OBITh TAaKXKE pPAacCUUTaH KaK COOTHOIIEHHWE MEXAY KOHCTaHTaMHU
CKOpPOCTHU TOTJIOIICHUS U BBIBSJCHUS IEPBOrO TMOPsJIKA, NPUYEM ITOT METOJ HE TPeOyeT HaIudus
CTallMOHAPHOI'O COCTOSHHUSL.

A9.5.2.3.2 brimn  mOKyMEHTanmbHO TOATBEPXKACHBI W OJOOPEHBI pazNUYHBIE PYKOBOISIINE
MPUHIUIIBI UCIIBITAHUN, HATIPABJICHHBIC HAa OMPECIICHUE OIBITHBIM ITyTeM OMOKOHIICHTPAIUU Y PHIOHI,
npudeM HauOojiee PaclpOCTPAHCHHBIM W3 HUX SIBIISICTCS PYKOBOJIAIIUN mpuHIuN uctbitanuin ODCP
(OECD 305, 1996).

A9.5.2.3.3 B mensx xmaccuukanuy TpeANOYTEHHE B KOHEYHOM CUETE BCEria OTAacTCs
MOJYYCHHBIM OMBITHBIM MYTEM BbICOKOKauecTBeHHBIM 3HaueHUsIM KBK, Tak kak »TU maHHbIE HUMEIOT
MPUOPHUTET HaJ KOCBEHHBIMHU JAHHBIMH, TAKUMH, KaK, Harmpumep, K.

A9.5.2.34 BricokokadecTBeHHbIE JaHHBIE OIPEAENSIIOTCS Kak JaHHbIE, B OTHONIEHWH KOTOPBIX
COOJIFOJICHBl W ONHCAHBl KPUTEPUU HAJEKHOCTA IMPHUMEHEHHOTO METOJla HCIBITAHWH, HaIpuMep,
NOJJCPKAHUE TMOCTOSHHOM KOHUEHTPAIlMKM BO3ACHCTBUS, HU3MEHEHHUS COIEpPKAHUSA KUCIOpOoAa U
TeMIIepaTyphl, MOATBEPKIAECHUE TOTO, YTO OBUIO JOCTUTHYTO CTAllMOHAPHOE COCTOSIHUE U T.O. OMBIT
OyzeT cunMTaThCs BHICOKOKAUYE€CTBEHHBIM HCCIIEIOBAHHEM, €CIIM OyIeT MPeJI0CTaBICHO ero HalekKarlee
omnucaHue (HalpuMep, B COOTBETCTBHUH C MPABWIBHBIMU 1a00PAaTOPHBIMU METOJaMH), KOTOPOE TTO3BOIUT
MPOBEPUTH, OBUTH JU COOJIIOJCHBI KPUTCPHHM HAJCKHOCTH. KpoMe TOro, JOKeH OBITh HMCIOJIb30BaH
COOTBETCTBYIOIININ aHATTUTUYECKUI METOJI ISl IO3UPOBAHUS UCIIBITYEMOW XUMUYECKON NTPOAYKIIUU U €€
TOKCUYHBIX META0OJIUTOB B BOJIE M B TKAHSIX PHIOBI (moapoOHee cM. pasnen 1, nomomaenue I11).

A9.5.2.3.5 Huskoe min comHuTenbHoe kauecTBo 3HaueHMH KBK MokeT mpuBecT K ommOOYHOMY
WIM CIWIIKOM HU3KOMY 3HAa4eHHWIO 3TOTO (akTopa; 3TO MPOUCXOAMT, HANPUMEp, B TOM cllydae, €CIH
OBLTH WCITOB30BaHBI M3MEPEHHBIE KOHIEHTPAIMHA HCIBITYEMOTO BellecTBa B phiO€ W B BOJE, HO ITH
M3MEpeHUs OBLTH CIIENaHbI TI0CJIEe CIUIIKOM KOPOTKOTO TepHO/a BO3JACHCTBUA, B T€YEHHE KOTOPOTO HE
ObUTO JOCTUTHYTO cTanuoHapHoe coctossHue (cM. OECD 306, 1996, B OTHOIICHUU OIICHKH BPEMECHH,
HEOOXOJUMOTO ISl TOCTHKeHUsT paBHOBecus). [loaTomy, mpexkae dyeM HCMONb30BaTh 3T JAaHHBIE, WX
HEOOXOMMO TIIATETHHO OIIEHUBAThH, M CIEAYET PACCMOTPETh BOZMOXXHOCTh HCIIOIB30BaHUS BMECTO HHUX
3HaueHuI K,y,.

A9.5.2.3.6 Ecniu ne wumeercs nanHeix o 3HaueHnn KBK ams peiObl, MOryT HCIOJIB30BaThCS
BBICOKOKaueCTBEHHbIE JaHHble 0 3HaueHuu KBK jis npyrux BUIIOB BOJHBIX OPraHU3MOB (HampuMep,
KBK, onpenenennsiii s ronyObix muaui, ycrpui, rpedemkoB (ASTM E 1022-94)). 3nauenus KBK,
COOOIIEHHBIE I MUKPOBOJIOPOCIIEH, CIeAyeT UCTIOIb30BaTh OCTOPOIKHO.

A9.52.3.7 B ciydyae cuiibHO JTMIOQHUIBHBIX BELIECTB, HanmpuMmep co 3HaueHueM log K, Bbilie 6,
3HauyeHuss KBK, onpeseiieHHbIe ONBITHBIM MyTEM, UMEIOT TCHJICHIIMIO K YMEHBIICHHUIO MPH YBEIUUCHUHU
log K,y. TeopeTndeckn 3Ta HETMHEHHOCTh OOBSACHAETCS, TIABHBIM 00pa30oM, CHIDKCHHEM KHUHETHUKHU
MPOHUKHOBEHHS 4Yepe3 MeMOpaHbl WM yMEHBIIEHHEM JKHPOPACTBOPUMOCTH KPYMHBIX MOJEKYI.
B TakoM ciydae NpPOU3OHIET JIMIND HE3HAYUTEIbHOS OMOAKKYMYJIHUPOBAHHUE U IOTJIOIICHHE 3THX
BEIIECTB OpraHu3MoM. MoryT oka3aTh CBO€ BIMSHHE U Jpyrue (akTopbl, B YaCTHOCTH
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3KCIIEPUMEHTAIbHBIE apTedaKThl, TakKue, KakK HEJOCTUTHYTOE paBHOBecHE, CHU)KEHUE
OMOaKKyMYJIMPOBAHUS B pe3yJIbTaTe COPOIMHM OPraHMYEeCKUX BEIIECTB B BOJHOU (pa3e M aHAIUTHUECKHUE
ommOku. [ToaTomMy cieayeT OCOOEHHO OCTOPOKHO OILEHHMBATh JKCIEpUMEHTaldbHble aaHHbie 0 KBK
CUJIBHO JIMIOMUIBHBIX BEILIECTB, TaK KakK 3TH JIaHHbIC OyAyT OTJIMYAThCS Tropas3jo 00Jiee BBICOKHUM
YpPOBHEM HETOYHOCTH IO cpaBHeHMIO co 3HaueHusMu KBK, ompeneneHHbIMU 1l MeHee JTHIOPUIBHBIX
BEIIIECTB.

A9.5.2.3.8 KBK B paznuuHBIX MOJOTBITHRIX BUIaX OPTaHU3MOB

A9.5.2.3.8.1 3nauenus KBK, wucnonws3yembie s KiacCH(pUKAIIMH, OCHOBaHbBI Ha HM3MEPEHUSX,
KacalolMXCsl Bcero opranm3Ma. Kak yKas3bplBaJOCh BBINIE, ONTHMAJIbHBIMH JAaHHBIMH  JUIS
knaccupukanuu spiustorcs 3Hadenuss KBK, momydennsie ¢ momompio merona ucmubitanus 305 ODCP
WIM PaBHOICHHBIX MEKIYHapOJIHBIX METOJIOB, B KOTOPBIX HCIOJB3yeTcsl Menkas pbidoa. [lockonbky
COOTHOIICHHE MEXJIy IUIOMIAAbI0 Kadp M BECOM y MEJIKHX OPraHM3MOB BBIIIE IO CPAaBHEHHIO C
KPYITHBIMH OpraHU3MaMH, TO Y HHX OyJeT ObICTpee JOCTUTHYTO CTallMOHAapHOE cocTosiHHe. Pa3zmep
opraHu3MoB (pbIObI), HCIOJB3YEMbIX B HCCIEIOBAaHUSX OWOKOHIICHTPA[MH, HMEET MOITOMY
CYIIECTBEHHOE 3HAUYEHHUE C TOYKH 3PEHUS MPOTODKUTEIFHOCTH (ha3bl MOTIIOMEHNS, TOT/Ia KaK 3HaYCHHE
KBK ocHOBaHO MCKJIIOUHTENBHO Ha KOHICHTPAIMAX B PbIOE€ M B BOJE, N3MEPECHHBIX B CTAIlHOHAPHOM
cocrosinud. [losToMy, ecnu B mcciaenoBaHUAX OMOKOHIEHTpauuu Oblla MCIOJIb30BaHa KpyIMHas pbioa,
HAlpUMep B3pOCIbIE JIOCOCH, HEOOXOAMMO ONPENEeNHTh, ObUI JIM MEPUOJ IMOTJOIIEHUS TOCTaTOYHO
IPOIOJDKUTEIBHBIM, YTOOBI OBLIO JOCTUTHYTO CTAlMOHAPHOE COCTOSHHE HJIM YTOOBI MOTJIa OBITH TOYHO
YCTaHOBJIEHA KOHCTaHTa CKOPOCTH MOTJIOILEHUSI.

A9.5.2.3.8.2 Kpome Toro, xorjma B HelsiX KiIacCU(UKAIMKM HCIOJB3YIOTCS CYIISCTBYIOIINAE JTaHHbBIC,
MOYXET OKa3aThcs, uro 3HaueHUs KbK ObuH momydeHbl MyTeM HCIOIB30BaHUSI HECKOIBKUX Pa3TUIHBIX
BHJIOB PHIOBI MJTH APYTUX BHJIOB BOJHBIX OPraHU3MOB (HAIpUMEpP, BEHEPOK) U B OTHOIICHUH PA3IUIHBIX
opranoB pbi0. ComocTaBieHHWE OTUX JaHHBIX MEXJIy CO000W M WX CpaBHEHUE C KPHTEPUSIMHU
KJIACCH(PUKAIIMU MOTPEOYIOT, CIIeIOBATEIbHO, HEKOTOPHIX OOIMX 0a3 JaHHBIX WM CTaHIAPTHU3AINH.
BBl10 OTMEUEHO, YTO CYIIECTBYET TECHas CBSI3b MEXKIY COJEpPKAHUEM JKUPOB B PbIOC WM B BOIHOM
opranu3Me u HaOmomaembiM 3HaueHueM KBK. Ilosrtomy, xorma comocrtaBnsroT 3HaueHuss KBK mis
Pa3NUYHBIX BUJAOB PBIOBI mwim Korja mnepeBoasT 3HadeHus KBK mis oTnenbHBIX OpraHOB B 3HAYCHUS,
OTHOCSINHECS KO BCEMY OpraHu3My, TO, Kak mpaBuio, 3HaueHms KBK Beipaxkaror ¢ ydeTrom
COINOCTaBUMOI'O CojiepKaHus xKupoB. Eciu, HanpuMep, B HayuyHOU nuTepaType Haxonat 3HadeHus: KbK,
Kacaroluecs BCEro opraHu3Ma MIM ero OT/AENbHBIX OpraHoB, To Ha nepBoM dtarne KBK paccunteiBaetcs
10 OTHOIICHHUIO K TMPOIEHTHOMY COJCPKAHHUIO JKUPOB IIYTEM HCIOJIb30BAHUS OTHOCHTEIHLHOTO
COJICp)KaHMs KUPOB B pbIOC (3HAYCHHUS J>KUPHOCTH, TUIMYHBIC JUIsl IMOJOIMBITHOTO BHJAa OpPraHU3Ma,
MOYXXHO HAWTH B HayyHOU JHUTEpaType HJIM B PYKOBOASUIEM NPUHLMIE HCIBITAHUI) WM €€ OpraHe.
Ha Bropom stane KBK paccuuTbiBaeTcs B OTHOLIEHUM BCEr0 TUIIMYHOTO BOAHOTO OpraHu3Ma (MeJIKOM
pbIOBI) Ha OCHOBE TEOPETUYECKOTO CPEIHero coJiepKaHus >KUpoB. Yaine BCero o yMOJT4aHUIO
MpucCBaWBaeTcs 3HaueHue, paBHoe 5% (Pedersen et al., 1995), Tak kak OHO SBIAETCS HKBUBAJIECHTOM
CpPEIHErO COoNIepKaHUA XKHUPOB B MEJIKOW pbide, ncrmoias3yemoid B PykoBoasmem npunnume 305 O3CP
(1996).

A9.5.2.3.8.3 Kakx mnpaBmio, wucnoib3yercs HauOosiee BbicOkoe jomyctumoe 3HaueHue KBK,
BBIP@KCHHOE TI0O OTHOIIEHHWIO K JTOW OOIIeH >KupoBoi Oase, uToOBl ompenenuth 3HaueHHe KBK 1o
OTHOUICHWIO K JKMBOMY BECy JJis €ro CpaBHEHHMsI C NpelelbHBIM 3HaueHueM, paBHbIM 500,
B COTJIAaCOBaHHBIX KpUTEpHUAX Kinaccudukanuu (cMm. Tadnumy 4.1.1 B rnase 4.1).

A9.52.39 Hcmonp30BaHNe MEUEHBIX BEIECTB

A9.5.2.3.9.1 Hcnonp30BaHWE PaTMOAKTHBHBIX MEYCHBIX BEIIECTB MOXET OOJICTUYHTH aHAIU3 IMPOoO
BOJBI U peIOBI. OJIHAKO W3MEpeHne 00Iel pagnoaKTUBHOCTH, €CIIM TOJBKO OHO HE OyJeT MPOBOIUTHCS
KaKUM-HHOY/b CIIEMAIbHBIM METOJIOM aHalu3a, MOKET OTpa)kaTh MPUCYTCTBHUE MCXOIHOTO BEIECTBA,
a TaK)Ke OJHOTO WJIM HECKOJIbKHMX €r0 BO3MOYKHBIX META0OJMTOB M BO3MOXKHOIO METa0OJU3UPOBAHHOTO
yriaepoja, KOTOPbIA ObUT WHKOPMOPUPOBAH B OPTraHUYECKHE MOJIEKYJbl TKaHed pbiObl. [loaTomy
snauenus KBK, onpe/eneHHbple ¢ TOMOIIBIO MEUCHBIX aHATH3UPYEMbIX BEIIECTB, OOBIUHO 3aBBIINAIOTCS.
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A9.5.2.3.9.2 Korga HCHoJib3ylOTCS MEUCHBIC BEIISCTBA, PaJHMOAKTHBHAs METKa HauOoOJIiee YacTo
BBOJUTCSl B YCTOHYMBYIO 4acThb MOJIEKYJIbl, © O3TOMY OIpeaesieHHoe TakuM oOpa3om 3HaueHHe KBK
Briouaer KBK meraGonuToB. Y HEKOTOPBIX BELIECTB MMEHHO MeTaOONHMT NposBIseT Hauboisee
BBICOKYI0O TOKCHYHOCTH W HAWOOJBINYI CHOCOOHOCTh K OMOKOHIIEHTpanuu. M3mMepeHus, kKacarouuecs
UCXOJHOTO BEILECTBA, a TaKXKe €ro MeTabOoNHMTOB, MOTYT IMO3TOMY HMETh Ba)XHOE 3HAYCHHUE IS
WHTEPIpPETAlMA JaHHBIX 00 OIACHOCTH TaKWX BEIIECTB I OKpYyXKaromed cpeapl (BKIFOYAs
CMOCOOHOCTh K OMOKOHIICHTPAIINH).

A9.5.2.3.9.3 B omnwiTax, TAe¢ HUCIOJB3YIOTCS MEUYEHBIC BEIIECTBA, HAWOOJBIIYIO KOHIICHTPAIIUIO
PaAMOAKTUBHOW METKHM 4YacTO OOHApyXMBAalOT B JKEIYHOM Iy3blpe pbiO. IlpuumnHa 3TOro sIBICHUS
NPUIHCHIBACTCS TIpolieccy OMoTpaHcGOpMaluy B TIEUYCHU U MOCIEIYIONIET0 BBIJCICHUS META00IUTOB B
skenmuHbli my3eIph (Comotto et al., 1979; Wakabayashi et al., 1987; Goodrich et al., 1991: Toshima et
al., 1992). Korna peiObl HE MUTAIOTCS, COAEPKUMOE UX KEJIYHOTO My3bIPsl HE NEPEXOAUT B KUIICYHUK U
B JKEJIYHOM ITy3bIp€ MOTYT HAaKaIUIMBATbCS BBICOKHME KOHLEHTpauuu MmeTabonutoB. Takum oOpazowm,
MUIIEBON PEXUM MOXKET OKa3bIBaTh SIPKO BhIpa’keHHOE Bo3jeiicTBue Ha ndmepeHHbl! KBK. B nHayunoit
JIUTEpaType MOXHO HAaWTH JaHHBIE MHOTOYHCIEHHBIX HMCCIEIOBAaHHM, aBTOPBI KOTOPBIX HCIOJIB30BAIU
MeYeHbIe COeIMHEHHUS U HE aBajiu prloaM Kopma. B pe3ynbrare B )K€TYHOM ITy3bIpe OblIM OOHAPYKEHBI
BBICOKHE KOHIEHTPAalUWU PAAMOAKTHMBHOTO MaTepuana. B OONbIIMHCTBE Cily4aeB OMOKOHIIEHTpALUs B
9TUX HCCIEAOBAHMIX 3aBbllieHa. TakuM 00pa3oM, NMPHU OLEHKE pe3yJbTaTOB HCHBITAaHUH, B XOJAC
KOTOPBIX HUCITOIB30BAINCH MEUYEHBIE COEJUHEHHUS, BECbMA Ba)KHO ONPEIENATh TAKKE MUILEBON PEKUM.

A9.5.2.39.4 Ecaum KBK B mnepecuere Ha MedeHble ocTaTKuM mpeBblmaer win paser 1 000, to B
PykoBomsimem mpunmune 305 O3CP (1996) HacTosATENBHO PEKOMEHAYETCS HACHTUOHULIHUPOBATH H
KOJIMYECTBEHHO OIPENENsTh, HAlPUMED B Cllydae NECTUIUA0B, IPOAYKTHI PA3I0KEHUS B TKAHSAX PBIOHL,
eciIu OHM IpencTaBisaoT He MeHee 10% o1 oOliero KojaudecTBa OCTATKOB B CTALlUOHAPHOM COCTOSIHUH.
Ecnu nanubix 00 MACHTUGUKALINYA U KOJIUYECTBEHHOM ONPEIEICHIUH METa0OJUTOB HE UMEETCS, OLEHKa
OMOKOHLIEHTpaLlMK JOJDKHA OCHOBBIBaThCs Ha 3HaueHnn KBK, u3aMepeHHOM aiisi MEUYEHBIX COCAMHEHHM.
Ecnu B cmyuae BemiecTB, UMEIOMUX CHIBHYIO TeHACHIUIO K Onoakkymysanuu (KBK > 500), umerorcs
mub 3HadeHus: KBK, mosrydenHble mjiss MCXOMHOTO COCAMHECHMSI M MEYCHBIX COCAUHEHHH, TO IS
KJIacCU(UKALMK 3TUX BEILECTB CleaAyeT Ucnoiab30BaTh qaHHbe 10 KBEK mMeuenbix coennnenuni.

A9.5.2.4 Kosgpdpuyuenm pacnpedenenus okmarnon/sooa (K,,)

A9.5.2.4.1 B cnyuyae opraHmueckux BEIIECTB MPEANOYTEHUE CIEAyeT OT/IaBaTh HCIIOIb30BAHHUIO
BBICOKOKAUYECTBCHHBIX 3HAUCHHUH Koy, MOIYyUCHHBIX ONBITHBIM IYTEM, WM 3HAYCHUH, ONpEACICHHBIX B
pe3yibTaTe HCCIeJAOBaHMM W HA3HAYEHHBIX B KauyeCTBE PEKOMCHJAYEMBIX. B ciydae OTCyTCTBUS
9KCIIEPUMEHTANBHBIX JTAHHBIX BBICOKOI'O KadyecTBa MOYKHO HCIIOJB30BaTh B IMpollecce Kiaccuukammu
YTBEpXKACHHBIE JaHHBIE THIA KAa4eCTBEHHOW 3aBUCHMOCTH 'cTpyKTypa-aktuBHOCTH' (K3CA) mus
onpenenernus log K. Takue monreepkaennsie 3HadeHnss K3CA MoryT ucnonb30BaThest 6€3 H3MEHEHUS
COTJIaCOBaHHBIX KPUTEPUEB, €CIU OHHM KACAIOTCS TOJBKO XUMUYECKON MPOAYKIMH, IS KOTOPOH 4EeTKO
YCTaHOBJIEHA WX HPUMEHMMOCTb. B cilydae Takux BeIIECTB, KaK CHJIbHbIE KHCJIOTHI U OCHOBaHMS,
BEIIECTBA, PEarupyroline ¢ PacTBOPHUTENEM, HJIHM IOBEPXHOCTHO-aKTHUBHBIC BEILIECTBA, Jydlle HMETh
3HaueHus K,,, paccumrannbie Ha ocHoBe K3CA wuiaum Ha OCHOBE WHAMBHAYAIbHBIX IOKa3aTelei
pacTBOPMMOCTH B OKTaHOJIE U BOJIE, YeM 3HaueHue, ocHoBaHHOE Ha K, onpeaeneHHOM aHaINTHYECKUM
nytem (EEC A.8., 1992; OECD 117, 1989). B cnydae HOHU3UPYIOMNXCS BEIIECTB U3MEPEHUS TOJKHBI
OCYULIECTBIISATHCS, KOTJJa OHU UMEIOT HE MOHM3UPOBaHHYIO (opMy (cBOOOIHAs KHCIOTa MM CBOOOIHOE
OCHOBaHHE), MPUYEM HCIIOJIb30BATHCS OJDKEH TOJNBKO MOAXOASIIMN IJsi 3Toro OydepHbId pacTBOp,
pH xoroporo amxe pK B ciryuae cBoOoaHOM KMCI0TH niu Bhimie pK B cirygae cBOGOHOTO OCHOBAaHMUS.

A9.5.2.4.2 DxcrnepuMeHTaidbHoe onpeneneaue K,

Hns sKcnepuMeHTanbHOro omnpeaeneHus 3HaueHud K, omucaH psa cTaHIapTHBIX
METOJIOB, HANpHMEp METOJ| BCTPSAXUBaHUS BO (hIaKOHE U BHICOKOA(p(EKTUBHAS IKHUIKO(a3HASL
xpomartorpadust (BOXKX), B craHgapTHBIX PYKOBOJSIIUX MPHHIIMIIAX, B YaCTHOCTH B PyKoBojsiiem
npunuune 107 ODCP (1995), Pykosoasmiem npunuune 117 O3CP (1989), nokymentax EEC
A.8(1992), EPA-OTS (1982), EPA-FIFRA (1982), ACTM (1993) u B pH—MeTpuueckom MeToAE
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(maxomsmuiicss B crTaguu pazpadborkm pykopomsamuit mpuHnun ODCP). Metonm BCTpsSXWUBaHUS BO
(dhnakone pekoMeHnayercs, koraa 3Hauenue log K, Haxoaurtes B nuanazone ot —2 10 4. OH npuMeHseTcs
TOJIBKO K MPAaKTHYECKH YHCTHIM PAacTBOPHUMBIM B BOJE BELIECTBAM M OKTaHOMY. [lJsi BBICOKOH CTeleHH
TUNO(QHUIBLHBIX BEIIECTB, KOTOPhIE ME/UICHHO PAacTBOPSIOTCS B BOJE, Oojiee JOCTOBEPHBIMHU SIBIISIOTCS
OOBIYHO JaHHBIC, MOJYYCHHbIE C MOMOLIbI0 METOJa MEIJIEHHOro mnepememnBanug. Kpome Toro,
JKCIEPUMEHTAJIbHbIE TPYJAHOCTH, CBSI3aHHBIE ¢ 00pa30BaHMEM MHUKPOKAIEIEK BO BPEMS BCTPSIXWUBAHUS
BO (akoHe, MOXHO B HEKOTOPOW CTENEHHW MPEOJOJIETh C TMOMOUIBI0 METO/a MEJICHHOTO
MepeMelIuBaHms, NMPU KOTOPOM BOJAa, OKTAHOJIBI M HCIBITyeMas CMECh MPHUBOJSTCS B pPaBHOBECHE B
pPEaKkIMOHHOM ammapare, B KOTOPOM OHHM MEIJIEHHO TepeMEeNIMBalTCsI. MeTol MeIIeHHOTO
MepeMenuBaus (HaXOMSIIUACS B cTaauu pas3paborku pykoBoasmuil npuaiun ODCP) nemaet
BO3MOXHBIM TOYHOE M 4eTKoe ompenenenue K, cmecei, y kotopeix 3nauenue log K., noxoaut mo 8,2
(mpoext pykoBoasmero npunouna ODCP, 1998). Kak u merton BcTpsxuBaHusA BO (UIAKOHE, METOJ
MEJIJICHHOTO MepeMENTNBaHNs PUMEHAETCS K MPAKTHYECKH YHCTHIM BEIIECTBAM, PACTBOPUMBIM B BOJE
¥ B OKTaHOJE . Meton B3OXKX, koTOpBIH MPOBOAUTCS HAa aHATUTUUYECKUX KOJOHKAX, PEKOMEHIYeTCs,
korga 3HayeHue log K, Haxomutcsa B nuama3zone 0—6. Meton BOXKX MeHee uyBcTBUTEINIEH K MPUMECIM
B HCTIBITYEMOM COEIWHEHWHU 10 CPABHEHHUIO C METOJOM BCTpAxuBaHUS (hrakoHa. Eme ogHUM MeTogoM
usmenenus log K, sBasercs meton renepupyromeit kononku (USEPA 1985).

[Mockonbky K, HE Bcerna ynaercs ONpeAC/IUTh ONBITHBIM IyTEM, HAPUMEp B cliydyae
XOPOIIO PacTBOPUMBIX B BOJI€ BELIECTB, OYCHb JIMIO(PHUIBHBIX BEHIECTB U Cyp(PaKTaHTOB, MOXKHO
ucnonb3oBaTh 3HaueHue Ky, onpenenennoe Ha ocuose K3CA.

A9.5.243 UcnonwszoBanne K3CA nisa onpenenenus log Koy

Eciu mnaitneHo pacuetHoe 3HaueHue Ky, TO cieayer y4duThIBaTh METOJ pacuera.
Hns pacuera K, paspabotanbl U mpoaoJDKaOT pa3padbareiBaThcsi MHOTOUnCIeHHbIe K3CA. Korma He
UMeeTCsl SKCIIEPUMEHTANIBHBIX JIAHHBIX, JIJIS OLIEHKH PUCKA YacTO MCIOJB3YIOTCSA YEThIPE MMEIOIIMECS B
npogaxe nporpammsl s [I9BM (CLOGP, LOGKOW (KOWWIN), AUTOLOGP, SPARC). CLOGP,
LOGKOW u AUTOLOGP ocHoBaHBI Ha CyMMHPOBAHUHU BKJIAJ0B (YHKIIMOHATHHBIX TPYIII, TOTJA KakK
SPARC ocnoBaHna Ha Oonee ¢pyHIaMEHTAILHOM QJITOPUTME ISl MOACIUPOBAHUS CTPOCHUSI XUMHUYECKUX
coequHeHu. OObaHO TONMBKO SPARC MoOXeT WCHONB30BaThCS I HEOPTaHUYECKHX WU
METAJJIOOpPTaHUYECKUX coeanHeHn. CrienuaibHble METOIbI HeoOXoauMel i pacueta log K,y B ciydae
MMOBEPXHOCTHO aKTHUBHBIX COEIMHEHUH, XenakTupyoomux areHToB u cMmeceil. CLOGP pekomenayercs B
MpoeKTe yTBepkaeHus MeTo10B oneHKd K3CA, KOTOpbIi OBLI MTOATOTOBIICH COBMECTHO ¢ YTIPaBICHHEM
no oxpaHe okpyxatomei cpeasl CILIA u Epponeiickum corozom (US EPA/EC 1993). B nyOnukanuu
Pedersen et al. (1995) pexomenayercs B 1ensax kinaccudukanuu nporpammbl CLOGP u LOGKOW B
CHIIy MX HaJeXKHOCTH, HAJIWYUS B NPOJAXe U JIETKOCTH HMCHOJb30BaHusA. B Tabmuue A9.5.1 ykazaHsbl
METO/Ibl OLIEHKH, PEKOMEHAYEMBbIE ISl KIIaCCU(PUKALIUH.

Taoauma A9.5.1: K3CA, pexomenayemas nis pacuera K,y
Mopean Junana3son log K, Kacaercs BemecTB
CLOGP 0 <log K., <9? IIporpamma nosBossier paccuurars log K,y 11 opraHudeckux co-
equHeHu, copepxamux atomsl C, H, N, O, ranorena, P, n/unu S.
LOGKOW -4 <log K, < 8" IIporpamma nossossier paccuurars log K,y 11 opraHndeckux co-
(KOWWIN) enuHenui, conepxamux atomel C, H, N, O, ranorena, Si, P, Se, Li,

Na, K n/unn Hg. Ona MokeT Takke 1aBaTh MPOTHO3HI 10 HEKOTO-
peIM cypdakTaHTaM, TAaKUM, KaK TOKCHIATBI CIIUPTOB, KPacCsIIue
BEIECTBA M AUCCOIMUPOBAHHBIC BEIIECTRA.

AUTOLOGP |log K, >5 [Iporpamma no3BousieT paccuutartsd log K, U1 opraHMueckux co-
enuHenui, conepxkamux aromsl C, H, N, O, ranorena, P u S.

B Hacrosiiee Bpemsi pa3padbaThIBalOTCsl YCOBEPIICHCTBOBAHUS C
LEJIbI0 pACHIMPEHHsI 00JIACTH IPUMEHEHHSI IPOTrPAMMBbI
AUTOLOGP.
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Mopean JAunana3son log K, Kacaercs BemecTn

SPARC Haet 6onee Hanexusie pe- |[SPARC sBuseTcs ckopee MeXaHUUEeCKONW MOJIENbI0, OCHOBAHHOM Ha
3yJIbTaThl IO CPABHEHUIO C |TE€PMOJIMHAMUYECKUX MPUHLHUIIAX, YEM JAETEPMUHUCTUUYECKOW MO-
nporpaMmMamMu KOWWIN u |nenpro, OCHOBaHHOM Ha 3HAHMAX, MOJTYYCHHBIX Oyaroaps pesyib-
CLOGP npns coenunenuit, |rtatam HaOmrogeHuil. [lostomy SPARC otnuyaercs ot Monenei, B
nmeromux log Koy, > 5 koTopsIx ucnonb3yrorcss K3CA (manpumep, KOWWIN, CLOGP,
AUTOLOGP), Tem, uTo [u1si TECTOBOrO psifja XUMUUYECKON MPOAYK-
MU HE TPeOyeTCsS HUKAKUX M3MEPECHHBIX AaHHbIX 10 log K,,,. B
obmiem Tostbko SPARC MoskeT Hcronb30BaThes sl HEOpraHuue-
CKUX ¥ METAJNIOOPTaHUYECKUX COCTMHEHUH.

“ IIpogepka npasurvbHocmu OanHblX, npogedennas Huemena, xomopwiti cpaguun 3nauenus log K,,,

onpeodeneHHble ONbIMHLIM HYMeM, C PACUEMHbLIMU 3HAYEHUAMU, NOKA3AAd, 4MO OAHHAS NpPOSPAMMA MOYHO
npedckasvigaem log K(,W 0151 6OLUI020 YUCIA BUO0E OP2AHUHECKOU XUMUYECKOU NPOOYKYUL 8 OUANA30He OMm MeHee
0 00 6onee 9 (n = 501, ¥ = 0,967) (TemaNord 1995: 581).

C yuemom ouaepammvl pazdopoca, 6 KOMopou npedcmasieHvl paciemsl i IKCHEPUMEHMANbHbLE 3HAYEHUS]
log K, (Syracuse Research Corporation, 1999), kacarowuecs 13 058 coedunenuii, cuumaemcs, umo npocpamma
LOGKOW o0aem OocmosepHvle pe3yrbmamsl 01a coeOuHeHutl, y Komopwix 3uauvenue log K,, maxooumcs &
ouanaszone om —4 0o 8.

A9.5.3 Knaccot xumuueckux eeuwgecmes, mpeoyiouwiue 0co6020 GHUMAHUA C MOUKU 3DeHUs
snauenuit KbK u K,,,,

A95.3.1 Wmeetcs psang GU3MKO-XUMUYECKUX CBOHCTB, KOTOPbIE MOTYT 3aTPYAHUTDH OIpeaAeliCHUE
KBK unnu ero msmepenue. CylecTBYIOT BEIIECTBA, KOTOPble HE KOHLEHTPUPYIOTCS B OMOJOTMUYECKUX
cperax B COOTBETCTBMM C HUX JpYyruMu  (U3HKO-XMMHUYECKUMH CBoiicTBamu. Hampuwmep,
MPOCTPAHCTBEHHOE 3aTPYJHEHNE UIIN TOBEPXHOCTHAs! aKTUBHOCTB, KOTOpas HE MO3BOJISET UCIOIb30BaTh
JECKPUIITOPHI, JEJIA0T HELEeJIeCO00pa3HbIMU U3MEPEHUS U UCIIOIb30BaHue 3HaueHul log Ky,

A9.5.3.2 Tpyonvie geuecmsa

A9.5.3.2.1 HexkoTopeie BemiecTBa TPYAHO HCIBITHIBATE B BOJHBIX CHUCTEMax, W Uil OOJErdeHus
WCIIBITAHUN 3THX MaTepHajoB ObUIM MOATOTOBIEHBI MeToamdeckue ykaszauus (DoE, 1996; ECETOC
1996; u US EPA 1996). OOCP 3aBepmaer pa3paboTKy pyKOBOJCTBA MO UCHBITAHUSAM TPYAHBIX BEIIECTB
B BonmHOH cpeae (OECD, 2000). DTOT HOKYMEHT SBISETCS XOPOIIUM HMCTOYHHKOM HWH(OpPMAIINH,
KOTOPBIA MOXET OKa3aThCs TAK)KE TMOJIE3HBIM JIJISl UCCIEAOBAaHUN OMOKOHIEHTPAIUHU, O THIIaX TPYIHBIX
JUIS. UCTIBITAHUSI BEIIECTB U 00 dTanax, HeOOXOJUMBIX IS MOJIYYSHHUs JIOCTOBEPHBIX PE3yJIbTaTOB MPHU
UCIIBITAHUSAX 3THX BEHISCTB. TPYJHBIC ISl UCIBITAHUS BEIIECTBA MOTYT OBITH CIa00OPacTBOPUMBIMH,
JETy4YMMH BeIeCTBAaMU WM BEIIECTBAMH, MOJABEPTAIOIIMMUCS OBICTPOMY Pa3IOKEHHUIO B PE3yNbTaTe
TaKUX MPOLECCOB, Kak (POTONPEBpAISHHUE, TUIPOIN3, OKUCICHUE UIH OMOJIOTHUECKOE Pa3JI0KEHHUE.

A9.5.3.2.2 UToOBl BBI3BaTH CBOIO OMOKOHILEHTPAIMIO B KadyeCTBE OPTraHUYECKOTO COCIWHEHUS,
BEIIECTBO JIOJDKHO PACTBOPATHCS B XKHUPaAX, MPUCYTCTBOBATH B BOJE U OBITH TOTOBBIM K IPOXOXKICHUIO
gepe3 jxkaOpel pbi0. CBOMCTBA, KOTOpPBIE HM3MEHSAIOT 3Ty TOTOBHOCTH, H3MEHSIOT, CIIEIOBATENIBHO,
UCTUHHYIO OMOKOHIIEHTpAlMIO BelIecTBa [0 CPAaBHEHHIO C NpPOrHo3amu. Hampumep, BemiecTsa,
crocoOHBIE K OBICTPOMY OMOPA3JI0KEHUIO, MOTYT NPHCYTCTBOBATH B BOJHOW Cpele TOJBKO B TEUCHHE
KOPOTKOT'0 MHTEpBaja BpeMEHH. Tak e JeTy4ecTh W THAPOJIN3 YMEHBIIAT KOHLIEHTPALMIO U BpeMs, B
TE€YeHHEe KOTOPOTO BEIIECTBO T'OTOBO K OMOKOHLEHTpauuu. AOGCOpOLMS TBEPABIMH NHPUMECSIMU HIIH
yepe3 IOy JpYryl TOBEPXHOCTh SBISETCS €mIe OJHUM BaKHBIM IapaMeTpoM, CIIOCOOHBIM
YMEHBIINTh UCTUHHYIO KOHIEHTPAIIMIO BO3JIEHCTBUs BeliecTBa. MMeeTcst psiJi BEIIECTB, B OTHOIICHUH
KOTOpBIX OBLIO JJOKa3aHO, YTO OHU CIIOCOOHBI OBICTPO TPaHC(HOPMHUPOBATHCS B OPraHU3ME, Ii€ TaKUM
oOpazom Kk Ooyiee HH3KOMY, IO CpaBHEHHIO C oxunaemblM, 3HaueHuio KBK. BemectBa, xoTopbie
00pa3yroT MUIIENIBl WIH arperaTbl, MOI'yT KOHIEHTPHPOBATHCS B OMOJIOTHUECKHX CpelaX B MEHBIICH
CTETNEHU TI0 CPABHEHUIO C MPOTHO3aMHU, CACIaHHBIMHI Ha OCHOBE MPOCTHIX (PU3UKO-XUMUYCCKUX CBOWMCTB.
Tak >xe 00CTOUT 1eso U ¢ THAPOPOOHBIMHU BEIIECTBAMH, COJCPKAIIUMUCS B MUIIEIUIaX, 00pa30BaHHBIX
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BCJICACTBUC HCIIOJIB30BaHUA AUCIIECPraTopoOB. HOBTOMy HUCIOJB30BaTh JUCICPraTopbl B UCIIBITAHUAX Ha
6H03KKYMYJ'I${LII/IIO HC PCKOMCHAYCTCA.

A9.5.323 B umenom ompeneneHne CHOCOOHOCTH TPYAHBIX JUISL HCIBITAHMS —BELIECTB K
OMOKOHIICHTPAIIMHU TIPEAIOoIaracT B KaueCTBE MPEABAPUTEIHLHOTO ycaoBus n3Mepenue 3Haduennii KbK u
Kow € yuetrom wucxomnoro BemecTtBa. Kpome Toro, Hamjexaiiee OINpeAeICHUE HUCHBITYeMON
KOHUEHTPALMK SIBISETCS NPEIBAPUTEIBHBIM YCIOBHEM JUIsl MOATBEPKACHHUS MPAaBUIBLHOCTH JAHHOTO
3HaueHus KbK.

A9.5.3.3 Crabopacmeopumvle seujecmeaa u CL0MNCHbIE GeUecmed

Ocoboe BHHMaHHE ClIEeIyeT YACHATh Cci1abopacTBOPUMBIM  BemecTBaM. YacTo
pacTBOPHMOCTh JTHUX BEUIECTB OBIBACT HIDKE Tpejesia OOHapyKeHHs, 4TO CO3JaeT MpoOJeMbl MpHU
WHTEPIIPETAlMA JAHHBIX O CIIOCOOHOCTH K OHMOKOHIICHTparuu. J[Jis Takux BEIIECTB CIIOCOOHOCTH K
OMOKOHIIEHTPALlNU JJOJDKHA OCHOBBIBaThCs Ha 3Ha4eHMAX log Ky, onpeeneHHbIX ONMBITHBIM ITYTeM WIH
paccuntaHHbIX ¢ yuetom K3CA.

Korma MHOTOKOMIIOHEHTHOE BEIIECTBO HE MOJKET IOJHOCTBIO PAacTBOPSTHCS B BOJIE,
BR)XHO YCTAaHOBUTH KOMIIOHEHTHI CMECH, HACKOJBKO 3TO MPAKTHYECKH OCYIIECTBUMO, M OIPEICINUTh
CITOCOOHOCTHh ITOTO BEIIECTBA K OMOAKKyMYJIAIHMH, HCIOJB3YS WMEIIIylocs HWH(OpMAnuio 00 3THUX
KOMIIOHEHTax. Ecnu OMOaKKyMyJIHpyeMble KOMIIOHEHTBI COCTaBISIOT 3HAUUTEIbHYIO YACTh CIIOKHOTO
BemecTBa (Hampumep, Oonee 20% win Jake MEHbIIEE COJIEpIKaHHE B cllydae OMAacHBIX KOMIIOHEHTOB),
9TO CJI0)KHOE BEIIECTBO JOJDKHO CYUTATHCS OMOAKKYMYIHPYEMBIM.

A9.5.34 Bovicoxomonexynapnele seuwgecmaa

Hauyunast ¢ HEKOTOpPBIX pa3MEpoOB MOJEKYJ, CIOCOOHOCTh MJaHHOI'O BEIIECTBA K
OMOKOHIIEHTpPAIlMd  yMEHBIIAeTCA. ITO  SBJICHUE  BBI3BAHO, BO3MOXHO, IPOCTPAHCTBEHHBIM
3aTpyJHEHHEM TIPH TPOXOXKJICHHHM BEIIECTBA depe3 jkabepHble TMepenoHKH. bbulo mpeiokeHo
MPUMEHATh K MOJIEKYJIIDHOMY Becy TOoporoBoe 3HaueHue, paBHoe 700 (mampumep, European
Commission, 1996). Oxnako 3T0 npeneabHOE 3HAYCHHE MOIBEPIIIOCh KPUTHKE, TaK KaK OHO MCKIIIOYajo
HEKOTOpBIE BEIIECTBA, CIOCOOHBIE OKa3bIBaTh KOCBeHHOE Bo3aeiicTBue Ha BoaHyio cpexy (CSTEE,
1999), u BMecTO Hero OBIIO MPEANIOKEHO MCIOJIb30BaTh MOoporosoe 3HaueHue, pasHoe 1 000. B nenom
CJelyeT YYHUTHIBaTh OHMOKOHLEHTPALMIO BO3MOXHBIX METaOOIMTOB WIM MPOAYKTOB Pa3JI0KEHHUS
KPYIHBIX MOJEKYJ B OKpyKaromeid cpene. JlaHHbie O OHOKOHUEHTpAMM MOJIEKYJ C OOJBIIUM
MOJIEKYJISIPHBIM BECOM CIIEIyeT MOATOMY TIIATEIbHO OLEHHMBATh M MCIOJIH30BATh JIMIIb B TOM cllydae,
€CJIM TaKHe JaHHBbIC CUMTAIOTCS a0COJIIOTHO JOCTOBEPHBIMH B OTHOLICHUHU KAaK MCXOJHOTO COCAMHECHMS,
TaK M ero BO3MOYKHBIX METa0OJIMTOB MU MPOAYKTOB Pa3JIOKEHUsI B OKpYKalollel cpene.

A9.5.3.5 Ilosepxnocmuo-axmushnvle azenmoi

A9.5.35.1 CypdakTaHTel COCTOST W3 JUNOPWIBHON YacTH (Yalle BCEro — ajKWiIbHAs LEMb) U
ruapodIbHON 4YacTu (MOJsApHAs TOJIOBHAs Tpymnma). B 3aBHCUMOCTH OT 3apsga TOJOBHOW TPYIIIBI
cypdakTaHTBl TOJAPA3ACISIOTCS HAa AaHMOHOAKTUBHBIC, KATHOHOAKTUBHBIC, HEHUOHOTCHHbBIC WM
amdorepusie. B cmry pa3nHooOpasns MOJSAPHBIX TOJOBHBIX T'PYII MOBEPXHOCTHO-aKTHBHBIE BEIIECTBA
NPECTAaBIAIOT CcO0OM KJIacC pAa3NWYHBIX B CTPYKTYPHOM OTHOUICHHHM COEIWHEHHH, KOTOpHIE
ONPENENSAI0TCS CKOpee HX IOBEPXHOCTHOM aKTHBHOCTBIO, YE€M MX XUMHUYECKHM CTPOCHHUEM.
CnocoOHOCTH  cypdakTaHTOB K  OHOAKKyMYJSILMM  HEOOXOJUMO  MO3ITOMY  paccMaTpuBaTh
NPUMEHHUTEIBHO K pa3IMYHBIM MOJKIaccaM (aHHMOHOAKTHBHBIC, KATHOHOAKTHBHBIC, HEHOHOTCHHBIE,
amMQoTepHbIC), a HEe KO Bcell rpymme B 1eaoM. [IoBepXHOCTHO-aKTUBHBIE BEIIECTBa MOTYT 00pa30BBIBAThH
IMYJIBCHH, OMOAKKyMYJIHPOBAHNE KOTOPHIX YCTAHOBUTH TPYAHO. OOpa3oBaHUE MUIIEIUT MOXKET MOBIICYb
3a co0oil wu3MeHeHWe (paKiuu, TOoJarIelcs OHONIOTHYECKOMY YCBOSHHUIO, JaXke eCld SBHO
MPUCYTCTBYET pacTBOpP, UYTO CO3/aeT TMpoOJeMbl i HWHTEpIpeTaluyd JaHHBIX, Kacaloluluxcs
CIIOCOOHOCTH K OHOJIOTHYECKOMY HAKOIUICHHIO.
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A9.5.3.5.2 KoadduireHTsl OMOKOHIICHTPAIUH, TOJTYYCHHBIC OMBITHBIM IIyTEM

3nauenus KBK, wu3mepennsie Ha cypdakrantax, nokaspBaioT, uro KBK wmoxer
BO3pacTaTh INPU YBEJIMYEHHM JUIMHBI AJIKUIBHOM LENW M 3aBUCUT OT MECTa KpEIUIEHUs NOJSpHOHN
TOJIOBHOU TPYMIIBI U IPYTHX OCOOCHHOCTEH CTPOCHHUSI.

A9.5.3.5.3 Koadppuunent pacnpenenenns okranosn/Boaa (Ky)

B cimydyae TNOBEpXHOCTHO-aKTMBHBIX  BEIIECTB  Kod3(DduIuMEHT  pacrpeneneHus
OKTaHOJI/BOJIa HE MOKET OBITh OMpEJIeIeH C TTOMOIIBIO METOJIa BCTPSXUBAHUS (hJIaKoHA WIH MEJICHHOTO
nepeMeNnBannus u3-3a oOpaszoBaHus dSMysbcuid. Kpome TOro, Mosexynbl cyppakTaHTOB OyIyT
IPUCYTCTBOBaTh B BOJHOH (pase MOYTH HUCKIIOYUTEIHHO B (OpME HOHOB, TOTAAa Kak, YTOOBI
PacTBOPUTHCS B OKTAHOJIEC, OHU JOJKHBI OYJIyT COSAMHUTHCS C MPOTHBOMOHOM. [loaTomy 3HaueHue Ky,
MOJIyYeHHOE OMBITHBIM MyTEM, HE XapaKTepu3yeT pacrpejaesieHuss HoHOreHHbIX cypdaktantoB (Tolls,
1998). C npyroit cTopoHsbl, OBUIO A0Ka3aHO, YTO OMOKOHLEHTPALUs aHUOHOAKTUBHBIX U HEMOHOTE€HHBIX
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB BO3pacTaeT ¢ mosblmieHueM junoduiasHocTH (Tolls, 1998). Tomic
(Tolls (1998)) mokazan, 4TO IJs HEKOTOPHIX MOBEPXHOCTHO-aKTHUBHBIX BellecTB 3HaueHue log Kow,
paccuntanHoe c¢ mnomompo mporpamMMbl LOGKOW, wmoxer OBITh MOKa3zaTeneM CIOCOOHOCTH K
OMOAaKKyMYJISIINKA; OJHAKO ISl Npyrux cypdaxtantoB Tpedyercs "koppekuwms' 3HadeHus log Koy,
paccuutansoro no merony PoGeptca (Roberts (1989)). DTu pe3ynabTaThl MOKa3bIBAIOT, YTO KauyeCTBO
OTHOUICHWH MEX]y pacCuMTaHHBIMU 3HaueHHs MU log K, ¥ OMOKOHLEHTpauueil 3aBUCHUT OT Kilacca H
KOHKPETHOTO BHJA COOTBETCTBYIOIIMX CypdakTaHToB. IlosTOMy ciieayeT OCTOPOKHO TIPOBOAMTH
KJIACCU(UKALMIO CTIOCOOHOCTH K OMOKOHIEHTPAMK Ha OCHOBE 3HaueHui log K.

A9.54 IIpomueopeuusvie dannvie u omcymcmeue 0AHHbIX
A9.5.4.1 IIpomusopeuussvie oannvle, kacaowuecs KBK

B cnyuae, ecnu umeroTcss MHOTOUYMCIIEHHbIE JaHHble, kacaromuecsi KBK, pe3ynbrarsl
MOTYT OKa3aTbCsd MPOTUBOpPEUYMBBIMU. Kak mpaBuio, OpOTUBOPEUYUBBIE PE3YIbTAThl, OTHOCSLIUECS K
BELIECTBY, KOTOPOE HECKOJBKO pa3 NOABEPrajoch COOTBETCTBYIOIIEMY  HCIBITAHUIO  Ha
OMOKOHIICHTPAIINIO, HYKHO HHTEPIPETUPOBATH UCXOS U3 BECOMOCTH J0KAa3aTeIbCTBA. DTO O3HAYACT,
YTO €CJIM JIJIsl JaHHOTO BEeIIeCTBa OBUTH MOJYYeHBI dKcrepuMeHTanbHbie 3HaueHuss KbK oqHoBpeMeHnHO
> u < 500, To 1 onpe/eaeHus CIOCOOHOCTH 3TOTO BEMIECTBa K OMOKOHIIEHTPAIIMN HEO0X0IUMO OyIeT
UCII0JIb30BaTh HaubOJIee KaueCTBEHHbIC M OOOCHOBAHHBIC JaHHBbIC. ECIM COXPaHSIOTCSA PaCXOXKICHUS
MEXKIY 3HAYCHUSMH, HAIIPUMEP €CIU HMEIOTCS BBICOKOKAaueCTBEHHBIC NaHHBIE O 3HaueHuu KBK mis
pa3NMUYHBIX BHJAOB pPBIOBI, TO TOrJa HEOOXOAMMO OyneT BHIOpaTh, B Ka4eCTBE OCHOBBI IS
KJIACCH(PUKAITUHU, CAMBII BEICOKHN M3 UMEIOIIUXCS ITOKa3aTeleH.

Korpma umerotcst Gosiee KpynHble HA0OPHI AaHHBIX (4 3HAUCHHS WK OoJiee), KacarolIuXcs
OJIHOTO M TOTO JX€ BHJAa W CTAJUH XXU3HU, MOXKHO HCIIOJIb30BAaTh CPEJHEE T€OMETPHUYECKOE 3HAYCHHE
KBK B kauecTBe moka3zareiisi, XapaKTepHOr' 0 JJIsl JTaHHOTO BUA.

A9.54.2 Ilpomusopeuuswvie danuvie o log K,,,

B cnyuae, ecnu MMEIOTCS MHOIOYMCIICHHbIE JaHHBIE O log K, MO ogHOMY M TOMy Xke
BELIECTBY, TO PE3yJIbTaThl MOTYT OKa3aThCs NPOTUBOPEUYMBBIMU. Eciin U1 1aHHOTO BellecTBa MOJIyYeHbI
3HaueHus log K, KOTOpble OZHOBPEMEHHO > U < 4, TO AJIsl ONPENIEICHHs CIOCOOHOCTH ITOTO BELIECTBA
K OMOKOHLEHTpAalHH HYKHO OyIeT MCIONb30BaTh HauOoJiee KaueCTBEHHbIC U 0OOCHOBaHHbBIC JTaHHBIC.
Ecnu coxpaHsAroTCsl pacXxoKICHUs, TO OOBIYHO NPEUMYIIECTBOM IIOJb3YETCS Hambojee BBICOKOE W3
JIONMyCTUMBIX 3HaueHue. B sTom ciyuae 3nauenue log K,,, paccuntanHoe Ha ocHoBe K3CA, MoxeT
MCIIOJIB30BAaThCS TOJBKO Il MHPOPMALIMOHHBIX IIeJICH.

A9.54.3 Oxcnepmuas oyenka

Ecau ne umeercsa nukakux gaHHeix o KbK wnn log Ky, MOTy4YeHHBIX ONMBITHBIM ITyTEM,
¥ HUKaKMX IPOTHO30B B oTHoueHHU log K, TO cmocoOHOCTh K OMOKOHIIEHTpALMU B BOJHOM cpene
MOXET ONpPENENAThCS € TOMOILIBI0O HDKCIEPTHONW OLEHKH, Takas OLlEHKa MOKET OCHOBBIBATHCA Ha
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CPaBHEHHH CTPOCHHUS MOJIEKYJBI CO CTPOCHHEM JPYTHX BEIIECTB, B OTHOIICHHUH KOTOPBIX HMEIOTCS
3Ha4YeHUs1 OuWoKoHIeHTpamuu uinu log K., TOIy4eHHBbIC OMBITHBIM ITYTEM, HWJIH K€ IMPOTHO3BI B
otHomeHHHU K,y,.

A9.5.5 Cxema npunamus peuwieHuil

A9.5.5.1 Ha ocHoBe aHanm3a W 3aKkiIIOYEHUN, NPHUBEACHHBIX BbIIIE, Obla pa3paboTaHa cxema
OPHUHATHS PEIICHUH € 1eNIbl0 O0OJerYyeHusl MPUHATUS PELICHHUs] B OTHOILIEGHUH CIIOCOOHOCTH AaHHOTO
BeIECTBA K OMOKOHIIGHTPAIIUU B BOJHBIX OpPraHU3Max.

A95.5.2 B kxoHeuHoMmM cueTe ans  Lededl  KiIacCUPUKALMKM  MPEATIOYTEHHE  OTIASTCS
BbICOKOKauecTBeHHbIM 3HaueHUsIM KBK, momydeHHbiM onbITHBIM nyTeM. 3Hauenue KBK Huzkoro unu
COMHHUTEJIBLHOI'O KAYECTBA HE JIOJDKHBI HCIIOJb30BAThCS B LIEJAX KJIACCU(PUKAIIUHU, SCITU UMCIOTCS JJAHHBIC
o log K,,, Tak kKaK OHHM MOTYT JaTh OIIMOOYHOE WU CIMIIKOM HuU3koe 3HaueHue KBK B cwuy,
HarpuMep, CIHUIIKOM KOPOTKOTO TEepHoJia BO3ACHCTBHA, B TEUYEHHE KOTOPOTO HE OBLIO JOCTHTHYTO
crannoHapHoe coctosaue. Ecmm He wnMmeercs 3HadeHns KBK pmms peid, MOXHO HCMOIB30BaTh
BbICOKOKauecTBeHHbIC faHHble 0 KBK, momy4deHHble s Ipyrux BUAOB (HAIpUMEDP, MUTUN).

A9.5.53 B ciyyae OPraHUYECKUX BECILICCTB MIPEAMOYTHTEITHLHO HCTIOJIB30BaTh
BBICOKOKadecTBeHHbIe 3HaueHus Ky, MOTydeHHBIC OMBITHBIM IYyT€M, WM 3HAYEHHS, KOTOphIe OBLIH
paccyuTaHbl B HCCIEAOBAHMSIX M MPUCBOCHBI B KadyecTBe pEKOMEHAyeMbIX. Ecium He wumeetcs
BBICOKOKQYECTBEHHBIX  JKCIIEPUMEHTAIBHBIX JaHHBIX, TO MOXXHO HCIOJNB30BaTh, B Ipolecce
knaccudukanuu, moctoBepHble mamHbie THma K3CA (KoauuecTBEHHAsT 3aBUCHMOCTEL ''CTPYKTypa-
akTUBHOCTB") and omnpexaenenus log K. Takue nocroepusie 3HaueHuss K3CA MoryT ucnosib3oBaThbCs
0e3 M3MEHEHUsI KPUTepueB KIacCU(UKALMK, €CIM OHH KacaroTCs JUIIb XMMHYECKOW MPOAYKIIHH, AJIS
KOTOPOM YETKO yCTaHOBJIEHAa HMX MPUMEHSIEMOCThb. [IJs TakWx BEHIECTB, KaK CHUJIbHBIE KHUCIOTHI U
OCHOBaHHMSI, KOMIUIEKCHl METaUIOB M IIOBEPXHOCTHO-aKTHUBHBIC BEIIECTBA, CIIEIYET OINPEJCINUTh
3Hauenune K.y, paccuntannoe Ha ocHoBe K3CA win MHAMBUIYaJNbHBIX MOKA3aTeNsX PACTBOPUMOCTH B
OKTaHOJIC U BOJI€, BMECTO TOI'0, YTOOKI onpeneisaTs Ko, aHaTuTHIECKUM IyTEM.

A9.554 Ecin ganHple MMEIOTCS, HO He OBUIM OOOCHOBAHBLI, TO HEOOXOIMMO HCIIOJIL30BATh
9KCMEePTHYIO OLICHKY.

A9.55.5 Pemenne o ToM, o0iagaeT M JaHHOE BEIIECTBO CIIOCOOHOCTHIO K OMOKOHIIEHTpAIUH B
BOJIHBIX OPTaHM3MaX, MOXHO IPHUHSITh, UCIIOJIb3Ys CIACAYIOIIYIO CXEMY:

a)  Jlomyctumoe/kauectBennoe 3HaueHnne KbK, mony4yennoe onbsITHBIM myTeM = JIA:
i) KBK > 500: Bewecmso obradaem cnocobHocmoio Kk 6UOKOHYeHmpayuu
ii)  KBK < 500: Bewecmeo ne obradaem cnocodoHocmuio K OUOKOHYEHMPAyUl.
b)  Jonyctumoe/kauectBenHoe 3HaueHne KbK, nonyuennoe onsitHbiM myTem = HET:

Jomyctumoe/xayecTBeHHoe 3HadyeHue log Ky, MOMYyYeHHOE ONBITHBIM MyTeM =

JA:

i) log Koy > 4: Bewecmeso obradaem cnocobHocmvpio K OUOKOHYEHMPAYUU

i) log Koy < 4: Bewgecmso He obradaem cnocoonocmuio K OUOKOHYEeHMpPayuu.
c) Jomyctumoe/kagecTBeHHOe 3HaueHne KBK, momydaentnoe onbITHEIM myTem = HET:

Honyctumoe/kauectBeHHoe 3HaueHue log Ky, MolydeHHOE ONBITHBIM MyTEM =
HET:

Ncnons3zoBanue gocrosepusix K3CA mns pacuera 3Hauenus log Ko, = 1A:
i) log Koy > 4: Bewecmeo obradaem cnocodHocmuio K OuoKoHyeHRmpayuu

ii) log Koy < 4: Bewgecmso He obnadaem cnocoOnocmupio K OUOKOHYeHMpayuu.
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A9.6 Hcnonb3zoBanue K3CA
A9.6.1 Hcmopusa eonpoca
A9.6.1.1 KonnuectBennyroo 3aBUCHMOCTh "cTpyKTypbl—akTUBHOCTE" (K3CA) B Xxome ucnblTaHus

BOJIHON TOKCHMYHOCTH MOKHO TpocieauTh mo padoram Oseprona B Lliopuxe (Jlumuuk, 1986 rom) u
Maiiepa B MapOypre (Jlunauk, 1989 rog). Dtu wuccienoBaTend MNPOAEMOHCTPUPOBAIHU, UTO
CIIOCOOHOCTH BELIECTB BBI3BIBATH HEUYBCTBUTEIBHOCTH y TOJOBACTUKOB M MEJKOH pPBIOBI HPSIMO
IPOIMOPIHOHANBHA X M3MEPEHHOMY KOX(PQUIMEHTY pachpeelieHus] OJIMBKOBOE Macyio/Boaa. B cBoeit
HanucanHoi B 1901 rony monorpaduu "Studien iiber die Narkose" OBepTOH BbICKa3all MPEANONIOKEHHE,
YTO 3Ta B3aUMOCBSI3b OTPaXaeT TOKCHMYHOCTb, BO3HUKAIOIIYIO MPU CTAHAAPTHBIX MOJISPHBIX
KOHIICHTPAIMIX WK 00beMe Ha KaKOM-JIMOO ydacTKe MOJIeKyJsbl BHYTpu opranusMma (Lipnick, 1991a).
Kpome Toro, oH mpuien K 3aKIOYEHUI0, YTO 3Ta TOKCUYHOCTh COOTBETCTBYET TOM K€ KOHIEHTpAIuU
WIM TOMY XK€ 00beMy Ui Pa3INdYHbIX OPraHU3MOB, UYTO IOTJIOLICHHE MPOMCXOAMUT Yepe3 BOAY WM IO
MHTAIILHOHHOMY IyTH. B sIBJIeHHH OTCYTCTBHS 4YBCTBUTEJIBHOCTH 3Ta B3aMMOCBSI3b W3BECTHAa Kak
teopust Metiepa—OBepToHa.

A9.6.1.2  Kopsun X53HII U €ro KOJUIErd MO KoJulel Ky [loMOHa mpeanoXuiu UCIOIb30BaTh CUCTEMY
OKTaHOJIa/BOJa B KadeCTBE KOHTPOJBHOW CHUCTEMBl pAacOpelesieHHs U OOHapyXWwid, 4YTO 3TH
KO3 ULKUEHTHl pacupeesieHnus SBISIOTCS AAJAUTHBHBIM, CTPYKTYPHBIM CBOHCTBOM, KOTOPOE MOXHO
HEIMOCPEACTBEHHO BBIUUCINUTH HA OCHOBE XMMHUYECKOro cTpoeHus. Kpome Toro, oHM yCTaHOBUIIM, UYTO
nns  BeiBeneHuss wmoaenn K3CA HyXHO UCIIOIB30BaTh PETPECCUBHBIM CTATHUCTHYCCKUN aHaIN3
pe3ynbratoB. [IpuMeHss Takoil OAXO0M, TH aBTOPHI 00bsABWIN B 1972 rony o paspabdorke 137 moneneit
K3CA B Bume dopmynst log (1/C) = A log K, + B, rne log K, — ko3dhduument pacnpenenenus
oKkTaHoJ/Boja, a C — MoJsipHash KOHILIEHTpalus XMMMUYECKOIO BELIECTBa, Jarollas CTaHIapTHYIO
OMOJIOTHYECKYI0 DPEaKIHWI0O Ha BO3JACHCTBHE, OKAa3bIBA€MOE NPOCTHIMH HHEPTHBIMH OPTaHWYECKHUMHU
COCAMHEHUAMHY, HE SIBISIOLUMHUCS JIEKTPOJIUTAMHU, HA KUBOTHBIE OPraHU3MBI, OPTaHbl, KJIETKH U Jaxe
yuctele (epMeHTsl. [lATh W3 3TUX ypaBHEHHH, KOTOpbIE NPHUMEHSIOTCS K TOKCHYHOCTH IISITH
OJIHOATOMHBIX CIIHPTOB JUIS TSTH BUJOB PBIO, UMEIOT IMOYTH MICHTUYHBIC HAKIIOHBI H OTPE3KH, KOTOPBIC
MPaKTHYECKU COBIAIAIOT C COOTBETCTBYIOIIMMU NapaMeTpaMu, HaiiieHHbIMH B 1981 rony Kénemannowm,
C MPEeABIAYIIMMH TPYyAaMH KOTOporo X»3HII OblI, MO-BHAMMOMY, HEe 3HakoM. KéHemaHH M apyrue
MOKa3aldu, YTO BCE 3TH MPOCTHIE MHEPTHHIE BEIIECTBA, HE SBISIONIMECS 3JIEKTPOIUTAMHU, OKAa3bIBAIOT
HApPKOTHYECKOE BO3JCHCTBHE B XOJI¢ WCIBITAHUN Ha ONpEJeJICHHE OCTPOM TOKCHYHOCTH IS PBIO,
OPUBOJSI K TOKCHYHOCTH MUHUMAJIbHOU UM KOHTposibHON BennmuuHbl (Lipnick, 1989b).

A9.6.2 IKcnepumenmanvHuovle apmedaxkmol, RPUGOOAUIUE K HEOOOUEHKE ONACHOCHU

A9.6.2.1 Jpyrue HEdIEKTPOIUTHI MOTYT 00J1aaTh 0ojiee BHICOKOM TOKCHUYHOCTHIO MO CPaBHEHUIO
C TOKCHYHOCTHIO, TIpejicka3aHHOW ¢ momompbio 3Tux K3CA, omHako OHM He MOTYT OBITH MeHee
TOKCUYHBIMH, €CIM TOJIBKO B XOJE€ OIIbITa HE MPOMU30LUIO CIydyalHOro siBieHus. Takue
JKCIIEpUMEHTANbHBIE apTe(aKkThl BKIIOYAIOT JaHHBbIC, IOJYYCHHBIE [UIsI TaKUX COCIUHEHUH, Kak
YIJIE€BOAOPOIbl, HWMEIOIINE TEHACHUMIO K HCHApPEHHIO BO BpPEMs TECTUPOBAHMS, a TAaKXKE OYCHb
ruapoQoOHble COEIUHEHUS, ISl KOTOPBIX NPOJOJDKUTENBHOCTh MCHBITAHUS HA OCTPYIO TOKCHYHOCTb
MOJKET OBITh HEIOCTATOYHOM IS JOCTHKEHUSI CTAllMOHAPHOI'O PaBHOBECHS MEXKJY KOHLEHTpauHuei B
BoaHOW (a3e (KOHTPOJBHBIM pacTBOp B aKBapuyMe) H BHYTpeHHEH TuapoQoOHOI 30HOU
HapkoTuuyeckoro BozaeiicTeus. ['padux K3CA, npencrasnsromuii cob6oit 3aBucumocts log K, ot log C
JUTSL 3THX MPOCTBIX MHEPTHBIX HEIJIEKTPOJIUTOB, OOHAPYKUBAET JIMHEHHYIO 3aBUCUMOCTD IIPH YCIOBHH,
€CJIM 3TO paBHOBECHE YCTAHABIMBAETCS A0 3aBepUICHHs] HcmbITaHus. [lo 3aBeplIeHMH HCHBITAHUS
HaOyolaeTcss OWIMHEWHAass 3aBUCHMOCTh, NPUYEM CaMbIM TOKCHYHBIM XUMHUYECKUM BEIIECTBOM
SBJISICTCS BEIIECTBO C CaMbIM BBICOKMM 3HaueHueM log K,,, TpH KOTOPOM YCTaHOBHJIOCH 3TO
paBnoBecue (Lipnick, 1995).

A9.6.2.2 Hpyryto mpoOiemMy MpH HCHOBITAHUSX CO3/aeT IMOPOT pPacTBOPHUMOCTH B Boje. Ecmum
3 pexkTrBHAS TOKCHYECKAs KOHIICHTPAIUS MPEBBIIIAET PACTBOPUMOCTh COCIMHECHHUS B BOJC, HUKAKOTO
a3 dexra HaOMOAATRCA HE OyAET AaXke MPHU HACHIIIIEHUU BoJbl. COeNMHEHUS, Y KOTOPBIX MpeJ/icKa3aHHas
TOKCHYECKass KOHIIEHTpAIMs OJIM3Ka K PaCTBOPHMOCTH B BOJI€, TOXKE HE MPOSBAT HUKAKOTO > dexra,
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€CIM MPOJOJDKMTEIIBHOCTh HMCIBITAHUS HEIOCTATOYHA [JIs JOCTH)KCHHS paBHOBecus. Takoe e
MOPOrOBOE 3HAUYCHHE OTMEYAeTCs y Cyp(PaKTaHTOB, €CJIM TOKCUYHOCTH MPeCKa3aHa Py KOHIICHTPAIINH,
MIPEBBIIAIONICH KPUTUYECKYIO KOHIEHTPAIUI0 MUIIEIIOBOTO0 00pa3oBaHus. XOTS TaKWe COCTUHCHHS
MOT'YT HE IMPOSIBIATh TOKCHYHOCTH B 3THUX YCJIIOBHSX, KOIJla OHHU HMCIBITBIBAKOTCS OTIACABHO OT JIPYTHUX
BEIIIECTB, OHU TE€M HE MeHee CIOCOOCTBYIOT TOKCHYHOCTH cMeceil. B ciyuae coenmHEHUH, MMEIONMUX
OJHO U TO ke 3HaueHue log Ky, pa3nnyus B pacCTBOPHUMOCTH B BOJI€ OTPAXKAIOT Pa3lINYUs B DHTATBITUU
IJIABJICHUS 110 OTHOIICHHUIO K TOYKE IJIaBJCHHUs. TOYKa IJIABJICHUS OTpa)kaeT CTEIEHb YCTOMYMBOCTH
KPUCTAIJINYSCKON PEHISTKH, U €€ 3HaUCHUE 00YCIIOBJIICHO MEXKMOJICKYJIIPHBIMU BOJIOPOIHBIMHU CBSI3SIMH,
OTCYTCTBHEM HMH(OPMAIIMOHHOW T'MOKOCTH M cuMMeTpueid. UeM Oojiee CUMMETPUYHO COCHHEHHE, TeM
BhIIIe OyaeT ee Touka rasneHus (Lipnick, 1990).

A9.6.3 Ilpoonemwvt modenuposanusn K3CA

A9.6.3.1 Br16op coorsercrByromeit mogenn K3CA o3Haudaer, 4TO 3Ta MOZAENb AACT JOCTOBEPHBIN
MIPOTHO3 TOKCUYHOCTH U OMOJIOTHYECKONW aKTHBHOCTH HEMCITBITAHHON XMMUYECKOW MpoAyKinn. Booomie
rOBOps, JOCTOBEPHOCTb YMEHBIIAETCS C BO3PACTAHHEM CIIOKHOCTH XUMHUYECKOI'O CTPOEHMS, €CIHU
tosbko 3aBucuMOCTh K3CA He Obula yCTAaHOBJIEHA IJIs y3KO ONPEIEJICHHOIO0 BUAA XHMHUYECKOM
OPOAYKIUH, CXOXKET0 B CTPYKTYPHOM OTHOLICHMHM C BELIECTBOM Ha CTAaIuHU dKCIEepUMeHTa. Mojenu
K3CA, nonydeHHble Ha OCHOBE Y3KO OIPEJIEICHHBIX KJIACCOB XMMHUYECKOH MNPOAYKIHUH, MIHPOKO
UCTIOJIB3YIOTCS B pa3paboTke (papManeBTUUECKUX MPENapaToB, KaK TONBKO MACHTH(GHUIMPOBAHO HOBOE
HA4yaJIbHOC COEIMHEHUE U €C/IM €CThb HEOOXOAMMOCTh BO BHECEHMH HE3HAUUTEIbHBIX CTPYKTYDPHBIX
M3MCHEHMI IJIl ONTUMHU3ALUU €r0 aKTUBHOCTH (M YMEHBIICHHUSI TOKCUYHOCTH). B 001eM, nens cocTout
B OCYIIIECTBJIEHUHU PACUETOB IyTEM CKOPEE MHTEPIOJISIINHI, YEM IKCTPAIOISAIUH.

A9.6.3.2 Hanpumep, ecnm wumerorcss namHble, Kacamormuecs 96-gacosoit JIKsy mist gepHoro
TOJICTOTOJIOBA, B OTHOIICHUH 3TaHOJIa, N-OyTaHoa, TeKcaHoa-1 1 HoHaHoJa-1, MOXKHO C ONpe/IeCHHOMN
YBEPEHHOCTHIO MPOTHO3UPOBATh ATOT PE3yJbTAT JUJIs N-TMPOTNAHOJIA U MeHaTaHoja-1. 3aTo ¢ MeHbIIeH
YBEPEHHOCTHIO MOXHO MPOTHO3UPOBATh TAKOUW PE3yJbTaT /I METaHOJa, TaK KaK B €ro Ciiydae pedb Obl
1ia 00 SKCTPanoJUPOBAHUN MEHBIIIEr0 YHCa aTOMOB YIJIEpoJia M0 CPAaBHCHHUIO C JAPYTrOW HMCIBITAHHON
XUMHUYECKOW Tponykiued. MakTUYecKn MOBEJISCHHUE TEPBOTO YJIEHA TAaKOTO TOMOJOTHYECKOTO psja
SIBJISICTCSI OOBIYHO B BBICHICH CTETMICHM HEHOPMAJbHBIM W HE JIOJIKHO MPOTHO3HUPOBATHCS HA OCHOBE
JAHHBIX, KAaCAaIIUXCA OCTAJbHBIX YJICHOB J3TOI'O pﬂ;[a. )Iaxce TOKCHUYHOCTH CHI/IpTOB C pa3BeTBJ’IeHHOﬁ
LENbI0  MOXET  O0Ka3aThbCd HEOOOCHOBAaHHBIM  SKCTPAIOJHUPOBAHUEM, B  3aBUCHUMOCTH  OT
paccMaTpHBaeMOro pe3ynbrara. Takoe 3KCTPAroJMpPOBAHUE CTAHOBHUTCS CIIE MEHEE JOCTOBEPHBIM OT
TOT0, YTO TOKCHYHOCTb CBsI3aHA C MPOU3BOJACTBOM METaOOJIUTOB C ONPEACICHHBIM PE3yJbTaTOM, a HE CO
CBOWMCTBAMH HCXOJHOI'O COCAWHCHHS. Tak e, €ClIM TOKCHYHOCTh BbI3BaHA OIOCPEJOBAHHO 4epe3
MEXaHH3M CBSI3M C KOHKPETHBIM pEIENTOPOM, TO MOXKET HAOII0JaThCsl CHIbHOE JEHCTBUE TIpH
HE3HAYNTEBHBIX H3MEHEHUSIX XUMUYECKOTO CTPOCHHUS.

A9.6.3.3 JlocToBepHOCTh TakMX MPOTHO30B 3aBUCUT B KOHEUHOM CUETE€ OT TOTO, B KaKol Mepe
COEAMHEHN, UCIONb30BaHHBIE /i monydeHus moxenun K3CA nis ompeneiseHHOTO OHOIOTHYECKOTO
pesynbTara, OyIayT JAeHCTBOBAThH MOCPEICTBOM OOIIEro MOJICKYISIPHOrO MexaHu3Mma. YacTo, W Jaxe B
oonpmimHcTBe ciydaeB, K3CA mpencraBinser co0oil HE MEXaHUCTHYECKYKO, a BCEro JIHUIIb
KOPPEJSITUOHHYIO ~ Mojelib.  [lo-HacTosieMy  JIOCTOBEpHAs MEXaHUCTHYECKas MOJCNb JIOJDKHA
yCTAaHABJIMBAThCS HAa OCHOBE psija BUIAOB XHMHUYECKOH MPOAYKIMH, BCE M3 KOTOPBIX ACHCTBYIOT I10
001IeMy MOJIEKYJIIPHOMY MEXaHU3MY, U COOTBETCTBOBATh YPAaBHCHHUIO C OJHUM HJIH HECKOJIbKUMHU
napaMeTpaMu, HETIOCPEICTBEHHO CBS3aHHBIMU C OJIHOW MJIM HECKOJIBKUMH CTQIMSIMU PACCMaTPUBAEMOTO
MexaHu3Ma. Takue rmapaMeTpbl WM CBOKWCTBA 00Jiee IUPOKO U3BECTHBI MOJ] HaA3BAHUEM "'MOJICKYJISIPHbIC
,ZICCKpI/IHTOpBI”. Ba)KHOe TAaKXX€ HUMCTh B BUAOY, qTO MHOTHUC TaKHe O6BIT-IHO I/ICHOHB3yeMBIe
MOJICKYJISIPHBIC JIECKPUIITOPBI MOTYT U HE UMETh NpsIMOTO (pu3mueckoro ucrtoiakoBanus. Yto xacaercs
KOPPEIJSIITUOHHOW MOJIETH, TO CTATUCTHYECKOE COOTBETCTBUE JAaHHBIX Oy/ET, BEPOATHO, MEHEE YETKUM,
qgcM JJIA MexaHI/ICTI/I‘IeCKOfI MOA€CIn, B CI/IJIy BBIH_IeyKa3aHHBIX OFpaHH‘IeHHﬁ. MexaHI/I3MBI
HeOO0sI3aTENBHO IMOJHOCTHIO IOHSITHBI, HO MMEIOIIMXCS JAHHBIX MOXET OBITh JTOCTATOYHO IJs TOrO,
4TOOBl YBEPEHHO MPUMEHATh 3TOT MOAXOJA. B ciiydyae KOpPpENsIHOHHBIX MOJENeH TOCTOBEPHOCTD
MOJXOJI0OB BO3PacTaeT, €CJIM OTrPAHUYEHO I0JIe KOPPENSIUU, T.., HAlpuUMep, IS JaHHOrO Kiacca
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3JeKTPOUIOB, TAKUX, KAK aKpPHJIAThl, CXOXHX 10 XUMHUYECKOH PEaKTUBHOCTH, TOKCHYHOCTH MOIKET
OBITh paccuMTaHa IS "HOBOW' XUMHUYECKOW TMPOAYKIMU C T[OMOMIBIO MOJEIN, OCHOBAaHHOU
UCKJIIOUUTENbHO Ha napamerpe log Ky,

A9.6.3.4 Hanpumep, nepBu4HbIE W BTOPUYHBIE CHHUPTHI, COAEpKallMe JBOMHYH WM TPONHYIO
CBSI3b, COIPSDKEHHYIO C TUAPOKCUWIBHON (pyHKIHEH (Hampumep, aJUTOIWIOBBIA WA MPOTAITUPOBAHHBIN
crupT) 0011aa0T 60Jiee BRICOKOW TOKCHYHOCTHIO, YeM TOKCUYHOCTh, MIPeACcKa3aHHas Ha OCHOBE MOJIEITH
K3CA ysi COOTBETCTBEHHBIX HACBIIICHHBIX COCJIUHEHUU. OITO TOBEACHUE OBUIO MPUIHUCAHO
MPO3JICKTPODHIBHOMY MEXaHHU3MYy, 3aJCHCTBYIOIIEMY METa0OJUYECKYI0 aKTHUBAIMIO yHUBEPCAJIbHBIM
(hepMEeHTOM aKOTOJBIETHAPOreHA3a B COOTBETCTBEHHBIX aiib(a-, 0eTa-HeHACHIIIEHHBIX aTbICTHAaX U
KETOHAX, KOTOPBhIE MOTYT JEHCTBOBATh KaK 3JEKTPO(HIIbI Yepe3 MOCPEIACTBO JOHOPHO-AKIEITOPHOTO
MexaHuM3Ma Tura wMexaHusma Maiikaa (Veith et al.,, 1989). B mnpucyrctBum wuHrubutopa
aJKOTONIBIETUAPOTeHA3a JTH COSAWHEHUS BeIyT ce0s KakK OCTajdbHble CHHPTH M HE MPOSBISAIOT
M30BITOYHON TOKCUYHOCTH, YTO COOTBETCTBYET MEXaHUCTUUYECKOM TUTIOTE3E.

A9.6.3.5 Cutyaius ObICTPO YCIOKHSIETCS, KaK TOJIbKO BBIXOJHUIIb U3 ITUX TOMOJIOTUYCCKHUX PSIOB
coeanHeHU. Bo3pMeM, Hampumep, MPOCThIE TPOWU3BOAHBIE OCH305Bl. Psam XJI0pOEH30JI0B MOXKET
paccMaTpuBaThCA KaK COOTBETCTBYIONIMH TOMOJOTHYECKOMY psay. BepositHo, He Oymer OonbIIoi
pa3HHIBI B YPOBHSAX TOKCHYHOCTH TPEX U30MEpOB AuxiopOeH3ona, Tak 4ro Mmozaenb K3CA, ocHoBaHHas
Ha pe3yibTaTaxX HCIBITAHUN OZHOI'O0 U3 ATHX M30MEPOB, CKOpee BCero ajaekBaTHa. UTO MPOUCXOAMT B
ciydae 3aMeIIeHHWs IpyTruX QYHKIIUOHAIBHBIX Tpynm Ha OeHzomoBoM Kkoible? JloOaBieHwne
THAPOKCUIbHOW (YHKUMHM K OCH30JI0BOMY KOJbIY JaeT (EeHOJ, KOTOPbIH, B OTIMYHE OT
anuQaTHIEeCKOro CIHUpTa, NepecTaeT ObITh HEUTPAIBHBIM BELIECTBOM M CTAHOBUTCS MOHU3HUPYIOIIUMCS
KHCIIOTHBIM COCJIMHEHUEM BCIICJICTBUE PE30OHAHCHON CTAOMIIN3AINH PE3yIbTUPYIONIETO OTPUIIATEIIHBHOTO
3apsma. Ilo »droit mpuwumHe QEeHOT HE MACHCTBYeT KaK HWCTHHHOE HAPKOTHYECKOE BEIISCTBO.
C nobaBneHneM K (eHONMy DSIEKTPOHHO-aKLUENTOPHBIX 3aMECTUTeNel (HalpuMmep, aTOMOB XJopa)
OPOUCXOJUT CIBUI B CTOPOHY COEOWHEHHUH, NEHCTBYIOIIMX KakK pa300MIMTENN OKHCIUTEIBHOIO
dhochopunupoBanus (HampuMep, MECTHLMA JUHOCEO). 3aMelleHHue albIerHHON TPYIIbI BICYET 3a
co0Oll MOBBILIEHHE TOKCHMYHOCTH 4Yepe3 MOCPEIACTBO 3NEKTPOPUIHLHOTO MEXaHH3Ma, TaK Kak 3TH
COCAMHEHUS pEearupyT ¢ aMUHOTPyNIaMH, TaKUMH KaK »AICWIOH-aMHHOTPYIMIa JHU3WHA, C
obOpas3oBanueM ajaykra tuna ocHoBaHus [ludda. [TogodHpIM 00pa3zom xjopuaOeH3uIa TEHCTBYET Kak
9eKTPOQHUIBLHOE COEMHEHNE, 00pa3ys KOBaJCHTHBIE aJAYKThl C CYJIb(OOTHIPUIAHBIMU T'PyIHIaMH.
3aHUMAasCh MPOTHO3UPOBAHMEM B OTHOIIEHWH HEUCHBITAHHOTO COEIWHEHUS, CJeAyeT TIIAaTeIbHO
U3YYUTh XHMHUYECKYI0 PEaKTHBHOCTh O3TUX M MHOTHX JAPYrHX (YHKIMOHAJIBHBIX TPyHNn W HX
B3aUMOJICHCTBUE JPYT C JAPYTOM, a TakKe MOCTapaThCs MOAKPETHTH 3Ty WH(OPMAIMIO JaHHBIMHU W3
Hay4HO-TeXHUYECKOH nuTepatypsl no xumun (Lipnick, 1991b).

A9.6.3.6 VYuureiBasg 3TH oOrpaHudeHus B ucnoib3oBaHun K3CA B HpOrHo3upoBaHuH, 3TY
MH(GOPMALMIO TIPEANOUYTUTENBHO HCIIONB30BaTh KaK CPEACTBO YCTAaHOBIEHUS MPUOPUTETOB IS
UCIBITAHUH, @ HE KaK CPEICTBO 3aMEHbl TECTHPOBAHMS, €CJIH TOJIBKO 10 CaMOMY HEHCIBITAHHOMY
COCIMHEHUI0O HE HMEIOTCS HEKOTOpble MEXaHHCTHUYeCKHe JaHHble. DaKkTHYeCKH HEeCIOCOOHOCTH
npeicKa3aTh MOCIEeACTBHS BO3JEHCTBUS, OKa3aHHOTO M3BECTHBIM BHIOPOCOM B OKPYXKAIOUIYIO CpENy,
MOJKET 0Ka3aThCsl JOCTATOYHO, YTOOBI HHUIMUPOBATH UCTIBITAHUS MK pa3paboTKy HoBoW Moaenu K3CA
U Kjlacca XHUMHYECKOW MpoAyKmwH, TpeOyromeit Ttakod wHhopMaruu. Moxenp K3CA MoxHO
MOJIYYHUTD MMyTeM CTATHCTHYECKOTO aHAIHN3a, B YACTHOCTH PETPECCUBHOTO, HA OCHOBE PE3yJIbTaTOB TAKUX
ucneiTanuid. [Ipu mepBoil monbITKE MOKHO HCONB30BaTh log K, — Hanbosee MIMPOKO MUCHOIB3YEMBbIi
MOJIEKYJISIPHBIN AE€CKPUIITOP.

A9.6.3.7 B mpoTtuBomonokHOCTE 3TOMY, pacuer MexaHmctuueckoir momenu K3CA TpeOyer
MOHUMaHHsI MOJICKYIISIPHOTO MEXaHW3Ma M 3HaHWS TlapamMeTpa WIM I[apaMeTpoB, KOTOpbIE
COOTBETCTBYIOIIUM 00pa3oM CMOJEIUPOBAIM OBl ATH ACHUCTBUS, WJIM HAIWYUA pabodeil THIOTe3bl Ha
3TOT cueT. BaxkHO MMETh B BUY, YTO 3TOT MOAXOA OTIUYACTCA OT TUIIOTEC3bl B OTHOIICHHUU cnoco6a
JEWCTBUS, KOTOpas KacaeTcss OMOJOTHYECKOU/(DH3MOIOTHYECKON peakluu, HO HE MOJEKYJISIPHOTO
MEXaHHU3Ma.
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A9.6.4 Hcnonvzosanue K3CA 6 knaccugpurkayuu 61008 onacHocmu 01 600HOI Cpedbl

A9.6.4.1 Hns  wemeit knmaccuduKanmmy, Kacaromielcs BOJHOW CpPElIbl, BaXXHBI CIEIYIONINE
BHYTPEHHUE CBOMCTBA BEIICCTB:

a) K03 PUIIMEHT pacIpeieicHUus OKTaHoj/Boja, log Ko,

b)  ko3dpdunuent 6mokonuentpaunu, KbK;

c) HeOMOoJIOTHYEeCKas pa3iaraeMocTh U OMOpa3IIoKEHNE;

d) ocTpasi BOJHAs TOKCUYHOCTD JIJIsl PBIO, AadHUM U BOJIOPOCIICHH;
€)  J0ATOCPOYHAask TOKCHYHOCTH JJisl PO 1 NadHU.

A9.6.4.2 Ecau sxcniepuMeHTaNbHBIC TaHHBIE JOCTOBEPHBI, OHU BCET/Ia UMEIOT MPEUMYIIIECTBEHHOE
3Ha4YeHHe 10 CpaBHEHHUIO ¢ MporHo3amu Ha ocHoBe K3CA, KOTOpblEe MCHMOJB3YIOTCS Uil BOCIOJHEHUS
npoOesioB B JIaHHBIX B Ieisax kiaccuukanuu. [1oCKOJIBKY OCTOBEPHOCTh M OOJACTh NMPUMEHECHHS
umetronuxcs K3CA BapbHpYHOTCS, TO K MPEJICKA3aHUIO0 KAXKJOT0 M3 3THX PE3yJIbTaTOB MPUMEHSIOTCS
paznuuHble orpanuueHus. OJHAKO, €CIM HCIBITAHHOE COCJIUHEHUE TPHUHAJICKUT K XHUMHUYECCKOMY
KJIACCY WMJIM THITy CTPOCHHMsS (CM. BBILIE), B OTHOUICHHMH KOTOPBIX MMEIOTCS OCHOBAHHUS MOJAraTh, YTO
nporHo3upoBanne Ha ocHoBe Moaenu K3CA sBISIETCS TOCTOBEPHBIM, IIEJIECOOOpPa3HO CPaBHUTH 3TOT
NPOrHO3 C DKCMEPUMEHTAIBHBIMHM JIAHHBIMHM, TaK KaK HEPEIKO OJTOT MOJXO0J MNPUMEHSETCS s
OoOHapy>KeHHsT B HW3MEPEHHBIX JaHHBIX HEKOTOPBIX OHKCIEPUMEHTAJIBHBIX apTedakToB (HMcrIapeHue,
HEJAOCTAaTOYHAs [JIsl JOCTH)KCHHSI PaBHOBECHS MPOJOJDKUTEIBHOCTh HUCIBITAHUS M Npeaen
pPacTBOPUMOCTH B BOJI€), KOTOphIe B OOJIBIIMHCTBE CIy4aeB MOTJIH OBl NMPUBECTH K KilacCHU(DUKAINH
BEILIECTB KaK MEHEE TOKCUYHBIX TI0 CPABHEHUIO C UX HCTUHHOW TOKCHYHOCTBIO.

A9.6.4.3 Ecan npumMeHstoTcsl Uau BEpOSITHO MpUMEHAIOTCS aABe win Heckonbpko K3CA, moneszno
CPaBHUTH MPOTHO3BI ITHUX PA3TUYHBIX MOJENEeH Tak jKe, KaK MPOTHO3UPOBAHHBIC MAHHBIC TOJDKHBI
COIIOCTABJIATHCS C M3MEPEHHBIMH TaHHBIMHU (KaK yKa3bIBAJIOCH BEIMIE). OTCYTCTBHE PACXOXKIACHUS MEXKITY
STUMHU MOJICNIIMU BHYIIAET JOBEPHUE B OTHOLICHUU JOCTOBEPHOCTU MPOrHO30B. KOHEUHO, 3TO MOXKET
TaK)ke 03Ha4yaTh, YTO MOJENH ObUTH pa3paboTaHbl HA OCHOBE JIAHHBIX 00 aHAJIOTUYHBIX COSAMHEHUAX U
CTATUCTHUYECKUX METOJI0B. C Ipyroil CTOPOHBI, COBEPIICHHO Pa3JIMUHbIC MPOTHO3bI HYKIAIOTCS B O0Jice
ri1y0OokoM aHanm3e. Beerga cymecTByeT BO3MOKHOCTE TOTO, YTO HU OJHA W3 MCIIOIh30BAHHBIX MOJEIeH
HE MO3BOJISIET CAEeJaTh JOCTOBEPHBbIM MporHo3. Ha mepBoM sTame cienyer paccCMOTPETb CTPOCHHUE U
CBOMCTBA  XUMHMYECKOW MPOAYKLHMH, HCIOJb30BAHHOM i  MOJY4YEeHUsS  KaXKJAOW  MOJIENH
MPOTHO3UPOBAHUS, YTOOBI ONPECIUTh, OCHOBaHA JU Kakas-THM00 M3 3THUX MOJCJICH Ha XHUMHYECKOH
NPOAYKLUHUH, CTPOCHHE M CBOWCTBA KOTOPOH AaHAJIOTMYHBI CTPOCHUIO U CBOHCTBAM MPOAYKLHH, B
OTHOIIIGHHH KOTOPOW HeoO0XoauM mnporuo3. Ecimu B kakoM-1u00 HaOOpe JaHHBIX COJEPKUTCS
COOTBETCTBYIOIIUN AaHAJOTUYHBIN MPOIYKT, KOTOPHIM HCIOJB30BAJICS IS MOJYy4YCHUS MOJEIH, TO
CIeAyeT CpaBHHUTH 3HAUeHWE, M3MEPEHHOE /IS OTOTO BHECEHHOTO0 B 0a3y JaHHBIX COCIMHEHUS, C
MPOrHO30M, CHICJIAHHBIM Ha OCHOBE Mozenu. Eciau B LIENOM pe3yapTaThl COBHAJAIOT C MOAEIBIO, TO 3Ta
MOJICJIb, BEPOSTHO, HauOOJee HaJEKHA JUIsl MCIOIb30BaHUsA. Tak ke, €C’Iu HU B OJHOW MOJCNIU HE
CONEPKUTCS SKCIEPUMEHTAIBHBIX JAaHHBIX 110 AaHAJOTMYHOMY COEJUHEHUIO, TO PEKOMEHIYETCS
HCIIbITAHUE TAHHOW XUMHUYECKOU MPOIYKIIHUH.

A9.6.4.4 VYupasnenue no oxpane okpyxatomeit cpeast CILIIA (FOCEITA) moMecTuno HEIaBHO Ha
cBoeM BeO-caiiTe mpoekT nokymenta "Development of Chemical Categories in the HPV Challenge
Program", B kOoTOpOM mpenjaraercs HCIOJIb30BaTh KJIAcChl XMMHYECKOW MPOLYKLHUHU, C TEM UYTOOBI
"...100pOBOJBHO cOOMpaTh MacCUB MH(POPMALMOHHBIX JAHHBIX O CKPUHUHIE IO BCEM XHMHUYECKUM
OpOJYKTaM, BXOJSIIMM B NEpeUeHb XUMHUUYECKUX BEILECTB, MPOU3BOAMMBIX B OOJBIIMX KOJIMYECTBAX B
CHIA... [mms Toro, 4TOOBI MPEIOCTaBUTH| OCHOBHBIC JaHHBIE O CKPUHHHTE, HEOOXOIHMMBIC IS
HAYaJIbHON OIICHKH (U3MKO-XUMHUYECKUX CBOWMCTB, TPOTHO3a COCTOSIHHSI OKpPYXalomied cpeisl U
BO3/EHCTBUA XUMUYECKOH MPOAYKIIMN HA 340pOBbE 4enoBeka U okpyxkawmyr cpeay" (USEPA, 1999).
OTOT mepeyeHb cocTOMT M3 "npubnu3utenbHo 2 800 XMMHUYECKHUX NPOLYKTOB, HNPOU3BOAUMBIX B
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OOJIBIITUX KOJTWYECTBAX, 3apeTHUCTPUPOBAHHBLIX B 1990 romy B pamMkax OOHOBJICHUS MEPETHS TOKCHUHBIX
BEIIIECTB B COOTBETCTBHH C 3aKOHOM O KOHTPOJIE HaJl TOKCUYHBIMH BEIIECTBAMH .

A9.6.4.5 OnuH U3 TIpeIaraeMbIX MOAX0J0B COCTOUT, "...KOT/Ia 3TO HAYYHO 0OOCHOBAHO.., B TOM,
4TOOBl paccCMaTPUBATh POJCTBEHHYIO XUMHUYCECKYI0 MPOAYKIMIO Kak TpYIINy HIM Kjacc, a He
UCOBITHIBATh HUX KaK OTACIbHbIC BUIbl XUMHYECKOM mpoaykuuu. [lpu TakomM moaxone HET
HEOOXOJUMOCTH WCHBITHIBATh KaXKIBIM BHUJ XUMHUYECKOW MPOAYKIMH Ha OINpeeieHUue KaXI0TO
KpUTepHUsi, 00YCIOBIMBAIOIIET0 BHECEHHE 3TOr0 BEIIECTBA B MacCHB WHGOPMAIMOHHBIX JaHHBIX 10
CKpuHUHTY. Takuwe OrpaHWYCHHBIC WCIBITAHUS MOTJIM OBl OBITH OMPABAAHHBIMH TMPH YCIOBUH, UTO
"...OKOHYaTejbHasi 0a3a JaHHBIX IMO3BOJIHUT OLIEHHMBATh HEHCCIEIOBAHHBIE IIOCIEICTBHUS, B Hjealle —
MyTeM HHTEPIOJUPOBAHUS MEXKIY U CPEAU YICHOB onHOTrO kiacca'. [Ipomemaypsl ompemeneHus: dTHX
KJIACCOB M TIOJIYUYCHHUS dTUX JAHHBIX OMHUCHIBAIOTCS B ’TOM MPOEKTE TOKYMEHTA.

A9.6.4.6 Bropoii u3 paccMarpuBaeMbIX MOAXOIOB, KOTOPBIH TpeOyeT MOTEHIHAJIbHO MEHbILEE
konuyectBo gaHHBIX (US EPA, 2000a), cocTouT B «...MPUMEHEHHH MPHUHIINIIOB 3aBUCUMOCTH
aKTHUBHOCTH OT CTPYKTYpbI (3AC) K OTAECTbHOMY BUIY XUMHUYECKOW MPOIYKIUH, OJIM3KOPOJCTBEHHOMY
OJTHOMY WJIM HECKOJIBKHUM Oo0Jiee XOpOIIO W3yYEeHHBIM COeAMHEeHWsM ('aHaJOTWYHBIE BeIIecTBa')».
Tpetuit mpemraraeMplii MMOAXOJ COCTOMT B HCIOIB30BAaHWM "KOMOWHAIIMM DTHX JBYX ITOAXOJOB
(aHAOTUYHBIC BEIIECTBA M MPUHAJICIKHOCTH K KIACCY)... [IJs] OTAECAbHBIX XUMHUYECKUX MPOIYKTOB...
[mo amamorum c¢] ECOSAR (US EPA, 2000b) — ocuoBanuHoif Ha 3AC KOMIBIOTEPHON mIporpamme,
BBIpadaTrsIBaromieil 3HaueHns dKoTokcuaHoctu''. B mokymente KOCEIIA mompoOHO W3maraeTcs Takke
uctopus ucnoib3zoBanus B nporpamme FOCEITA, kacaroiieiics HOBbIX XMMUYECKON MPOTYKIINH, a TAKKE
nporeaypa cOopa U aHalu3a AaHHBIX, MPEAHA3SHAYCHHBIX JJIsI UCIIOJIB30BAHUS B METOJaX, OCHOBAHHBIX
Ha 3AC.

A9.6.4.7 Cosetr muHucTpoB cTpaH CkanamHaBuu omyoOnukoBan goxian (Pederson et al., 1995),
o3arnaBieHHbI "Environmental Hazard Classification" ("Knaccudukamus BWAIOB omacHOCTEH Uit
OKpYy»Xaromeil cpensl"), B KOTOpoM cozepxatcsi nHdpopMauus o cOope M MHTEpIpeTaluy JaHHBIX, a
Taoke pazgen (5.2.8), MOCBAUIEHHBIN pacueTaM PacTBOPUMOCTH M OCTPOHl BOJHOW TOKCHYHOCTH Ha
ocHoBe K3CA. B srom paszgene o0cyxaaroTcsi Takke BONPOCHl ONpeleieHHs] (U3MKO-XMMHUYECKUX
cBoiicTB, Bkmouas log K,,. B memiax xknaccupukauum peKOMEHIYIOTCS METOIBl pacuera mis
MPOTHO3UPOBAHUS "MUHUMAIHHON OCTPON BOAHOM TOKCHYHOCTH" 1Jisl ... HEUTpaAIbHBIX, OPTraHUYECKHUX,
WHEPTHBIX M HEHOHU3HPYIOUIMXCS COCJAMHECHHH, TaKHX, KaK CHOUPTHI, KETOHBI, MPOCThIE J(UPHI,
QJKWITAJOTCHUABl M apWITajJoreHUAbl, KOTOPhIE MOTYT TAaK)XE HCIIOJIb30BATHCS IJISI apOMaTHUYECKUX
YTIIEBOJAOPOJIOB, TaJOTCHUPOBAHHBIX apOMAaTHYECKUX W anu(aTHUYECKHX YIJICBOJIOPOAOB, a TaKxKe
cynbGUI0B U AUCYIb(PUIOB", KaK yKa3blBaeTCS B paHee yrnomuHapiiemcs: pykosojactee OOCP (OECD,
1995). K ckaHIMHAaBCKOMY JOKYMEHTY MPHJIOXKEHBI TaKKe HIHUCKETHI, IO3BOJISIOIMINE NPHUMEHATH
HEKOTOPBIE U3 ITUX METOI0B Ha DBM.

A9.6.4.8 EBpomneiickuil 1EHTp SKOJOTMM M TOKCHKOJIOTMM XuMuyecko mnpoxaykuuu (European
Centre for Ecotoxicology and Toxicology of Chemicals — ECETOC) omy0mukoBanm mokiaj,
ozariabieHHbII "QSARs in the Assessment of the Environmental Fate and Effects of Chemicals"
("K3CA B mporuose COCTOSIHHUSI OKPY’KAlOIIeW Cpellbl U OLIEHKE BO3JCUCTBUSI XUMHUYECKUX BEIIECTB"),
B KOTOpOM omnuchiBaeTcss wucnonab3oBanue K3CA nansgs "...mpoBepKkd [IOCTOBEPHOCTU JAaHHBIX U
BOCITOTHEHUSI MH(POPMAITMOHHBIX MPOOEIIOB C HENbI0 yCTAHOBIEHUS MPHOPUTETOB, OIEHKH PUCKOB U
knaccupukaunu Bemects (ECETOC, 1998). K3CA omuchiBaloTcss Kak cpeicTBa MPOrHO3UPOBAHUS
COCTOSIHUS OKPYXKaroIIeH cpelbl W BOJHOH TOKCHYHOCTH. B jmokiiame oTMedaeTcs HEOOXOAUMOCTh
COTJIaCOBAaHHOT'O Habopa JaHHBIX, KACAIOUIMXCS KOHKPEeTHOTro 3¢ dekTa, s YeTKO OIpeaeleHHON
raMMbl XHMHUYECKUX CTpoeHmi ("obmactu'"), HAa OCHOBE KOTOPOTO MOXKHO OBITIO OBI COCTaBHTHL HabOp
JIaHHBIX, IIOJYYEHHBIX METOJIOM MOJICIIMPOBaHUsA. B 3TOM JOKyMEHTE paccMaTpHBAIOTCS TaKkKe
MPEUMYIIECTBA MEXaHUCTHYECKUX MOJICNICH, MCTIOJb30BAHUE CTATHCTUYECKOTO aHaiM3a B pa3padoTke
K3CA u criocoObI OIIEHKH PE3KO OTKJIOHSIOMINXCS 3HAYCHHH.
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A9.6.4.9 Koagppuyuenm pacnpeodenenus okmarnon/sooa (K,,)

A9.6.4.9.1 s pacuera log K,,, HEemocpeacTBEHHO HA OCHOBE XMMHUYECKOTO CTPOCHHSI CYIIECTBYIOT
KoMmnbloTepHble mporpammel, Takue kak CLOGP (US EPA, 1999), LOGKOW (US EPA, 2000a) u
SPARC (US EPA, 2000b). CLOGP u LOGKOW ocHOBaHB Ha CyMMHPOBaHHUU TPYNIOBBIX BKJIa/IOB,
torna kak SPARC ocHoBana Ha 0ojiee TEOPETHUYECKOM aJITOPUTME AJIsi MOJCIUPOBAHUS XUMHUYECKOTO
ctpoenus. HeobxonnMo mposiBIsSTE OCTOPOKHOCTH IPH HCIOJIb30BAHUU 3HAYEHUHN, PACCUMTAHHBIX IS
COCJIMHEHUHN, CMOCOOHBIX TOJBEPTHYTHCS THAPOIW3Y B BOJE WIH JPYrod peakiuH, TaKk Kak O3TH
NpEeBpAIleHUs] JIOJDKHBI YYUTHIBATBCS BO BpEMs HWHTEPIpETAIMM OKCIEPUMEHTAIBHBIX JaHHBIX,
KaCaloIUXCsl TOKCUYHOCTU 3TUX PEAKLUMOHHO-CIOCOOHBIX XMMHMUYECKHX BEILECTB JJIsi BOJHOM CpPEIBI.
B nieom s HEOpraHMYecKHMX M OPraHOMETANIMYECKUX COEIMHEHHMM MOKET HCIIOJIb30BaThCs TOJIBKO
monenb SPARC. Pacuer log K,, Win BOIAHOM TOKCHYHOCTH TMOBEPXHOCTHO AKTHUBHBIX COCIMHEHUM,
XEJIATUPYIOIIUX areHTOB U cMeceil TpeOyeT creuanbHbIX METOAOB.

A9.6.4.9.2 3nauenus log K,y MOXHO paccUUTBIBaTh [UIsl MEHTAXJIOpPEeHOoJa U aHAJIOTMUYHBIX
COCIMHEHUH, MpHYEeM KaK B MOHHM3UPYIOLICHCS, TaK W B HEHOHU3UpYIoUehcs (HelTpanbHO) (opme.
B npunnune, 3TH 3HaAYCHHMs] MOXHO PAcCUMTaTh ISl HEKOTOPBIX PEAKTHUBHBIX MOJIEKYJ (Hampumep,
OCH30TPUXJIOPHIA), OJTHAKO UX PEAKIMOHHASA CIIOCOOHOCTH M IOCIEAYIOUIUH T'MAPOIU3 TAKXKE OJIKHBI
yuHuTBIBaThCsA. Kpome Toro, s Takux HOHHM3UpYyomuxcs (eHosoB BenuunHa pKa sBiseTcss BTOPHIM
napameTpoM. OcoOble MoOAeNM MOTYT HUCIOJB30BaThesl JUIsl pacuera 3HadeHud log K, ans
OpraHOMETAJUIMYECKUX COEIUHEHHUI, OJHAKO HMX HEOOXOIMMO IPUMEHSATh OCTOPOXKHO, TakK Kak
HEKOTOPBIC U3 ITHX COCIUHEHUN ACHCTBUTEIBHO CYLIECCTBYIOT B (POpME HOHHBIX Iap B BOJE.

A9.6.4.9.3 B cnydae upe3BbIuaiiHO JIMITOGUIBHBIX COCTUHEHUI MOXKHO MONTY4YUTh 3HaueHus log Ky,
JOXOJISIIIUE TTPUOIU3UTENBHO 10 6—6,5, myTeM BCTpsAxuBaHus (IaKkOHOB, W Mokazareib log K, MOXKHO
MOBBICUTH MPUOIU3ZUTENBHO 10 8, UCTIONB3YsI METOJ MeJIeHHOTO nepememuBanus. (Bruijn et al., 1989).
OTH pacyeThl MOTYT CUMTATHCS MOJIE3HBIMU Ja)KE€ B CIydae dKCTPANOJUPOBAHUA 3a Mpeeibl 3HAaUeHU,
KOTOpbI€ MOTYT OBITh M3MEpPEHBI C IOMOIIBIO OJHOTO W3 3THX MeToA0B. Pasymeercs, He clieqyer
3a0bIBaTh, 4TO eciau Mojenu K3CA aiisi TOKCHYHOCTH YCTaHOBIICHBI HA OCHOBE XMMHUYECKOH MIPOIYKITHH,
uMmeromux ©Oomee Huszkue 3Hauenus log K,,, TO caMo mporHozupoBaHHE TOXe Oynaer
9KCTPANOJUPOBAHUEM; ACHCTBUTEIBHO, W3BECTHO, YTO B cllydae OMOKOHLEHTpauuu cBsizb ¢ log K,
CTAHOBHUTCS HEJIMHEHHOW mpu OoJiee BBHICOKMX BEJIMYMHAX. B cliydae COCIMHEHHUI, UMEIONIUX HU3KOE
3HayeHue log K,y, MOXHO Takke MPUMEHSATh METOJ TPYNIOBBIX BKJIAJ0B, HO ITOT METOJ HE OYEeHb
MOJIE3CH JUIsl OLEHKH OMAacCHOCTH, TaK KaK y TaKUX BELIECTB, OCOOCHHO TEX M3 HUX, KOTOPHIE HMEIOT
orpunatenbubie 3HaueHus log Ky, Ha TUNOQHUIBHBIX y4acTKaxX MPOMCXOAMUT JUIIb HE3HAUUTEIbHOE, a
TO M He HaOJIoAaeTcsl BOBCe, paclpeaesieHne, U, Kak yka3piBaso OBEpTOH, 9TH BEIIECTBA MPOSIBISIFOTCS
TOKCHYHOCTB Onaropapsi ocmotudeckomy 3¢ dexty (Lipnick, 1986).

A9.6.4.10 Koagppuyuenm 6uoxonyenmpayuu (KbK)

A9.6.4.10.1 Ecnu umerorcs 3nauenus KBK, ycTaHOBIEHHBIE ONBITHBIM IMYTEM, TO OHHU JOJIKHBI
HCTIONIB30BATHCS IS KiacCH(PUKAIIUA. BHOKOHIIEHTpAIusS AOJDKHA U3MEPATHCS Ha YHCTBIX MPOoOax IMpH
WCITBITYeMBIX KOHIICHTPAIMSAX Ha yPOBHE pPAacCTBOPUMOCTH B BOJE, NMPUYEM B TEUCHHE HHTEpBaia
BPEMEHHU, JOCTATOYHOIO [JIg JOCTHKEHHS CTAlMOHAPHOTO PABHOBECHS MEXIY KOHLEHTpaluen
MPOAYKTa B BOJIE M €ro KOHIEHTpalued B TKaHsX pbi0. Kpome Toro, B ciydae HpOJIOJDKHTEIIBHBIX
WCIIBITAHWUN Ha OTpe/elieHne OMOKOHIIEHTPAIUH, Koppeisaius co 3HadeHusmMu log K, ctabmmmsupyercs
¥, B KOHEYHOM CYETe, YMEHbINaeTcs. [Ipu yCcIoBUSX OKpyXaromeld cpeapl OMOKOHIICHTPAIUs BBICOKO
TUMO(GUIBHBIX XHMHUYECKAX MPOAYKTOB IMPOUCXOIUT BHAYAJIEC MyTEeM KOMOMHHPOBAHHOTO MOTJIOMICHUS
MU ¥ BOJBI, a MEPexoj] K HMCKIIOUNUTENbHO MHUIIeBOH abcopbimu mpoucxoaut npu log K, = 6.
B npyrux cnyuasx 3nadenus log K., moryt ucnomnn3oBatscs ¢ moaenbio K3CA s mporHO3HpOBaHUS
CIIOCOOHOCTH OPraHWYECKHX COCJUHEHHH K OHMOIOTrHYecKOMY HakoIuieHWt0. OTKJIOHEHHUS OT 3TUX
mozeneit K3CA uMerTCsS CBOMCTBO OTpa)KaTh Pa3iu4us B WHTEHCUBHOCTH METa0O0JIM3Ma BEIHIECTB B
poiOe. [ToaToMy HEKOTOPbIE XMMUYCCKHE COCAUMHCHUS, KaK, HampuMep, (pranaTel, MOTYT HaKaIllJUBaThCs
B OMOJIOTMYECKUX CpellaXx B ropa3j0 MEHbINEH CTENeHH, YeM MPOTrHO3UpoBanochk. HeoOXoauMo Takxke
MPOSBIATH OCTOPOXKHOCTh, CpaBHHUBAsI porHo3upyemeie 3HadeHUs1 KBK co 3HaueHUs MU, OTy4YeHHBIMHU
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MyTeM MCIOJIb30BaHUsI MEUCHBIX COCJIMHEHUH, TaK KaK KOHIICHTpaIUs, OOHApYKEHHAs TAKUM 00pa3oM B
TKaHSX, MOXKET TMPEACTaBIATh COO0W CMECh MCXOJHOTO COCIUHEHHS M METaOOIUTOB WU JaXKe CMECh
KOBJICHTHO CBSI3aHHBIX HCXOJHOTO BEIIECTBA WK MEeTabOIuUTa.

A9.6.4.10.2 Cruenyer oTmaBaTh MNPEANOUYTCHUE HCMOJb30BaHUI0 3HaueHU log K., MOTydeHHBIX
ONBITHBIM TyTeM. OpHaKO 3HAYCHWs, IOJyYCHHBIC paHee INYTeM BCTPSIXHBAaHUS BO (PIaKOHAX U
MpEBHIIAIONINE 5,5, HE SABISIOTCS JOCTOBEPHBIMH, W BO MHOTHX CIIy4asx JIy4llle HCIIOJIb30BaTh
CPEJHIOI BEIUYUHY BBIYMCICHHBIX 3HAYCHHH WM MPOU3BECTH HOBBIC M3MEPEHHsI, HUCIOJIb3Ysl METO]
MemnenHoro mnepememuBanus (Bruijn et al., 1989). Ecnu wumerwTcs OCHOBaHHS COMHEBATHCS B
MPaBUILHOCTH U3MEPEHHBIX JIAHHBIX, CIIEIYET MOJIb30BATHCS PACCUMUTAHHBIMY 3HaueHUsIMH log K.

A9.6.4.11 Pasnooicenue — abuomuuecxkoe u buopasznogicenue

K3CA, ucnoibs3yembie Il OIECHKHM HEOHOJIOTMYECKOIO PAa3jIOKEHHUS B BOJHBIX (a3ax,
SBJISIOTCS JIMHEWHBIMH COOTHOIIECHHSMHU CcBOOOmHBIX 2Hepruit (JICCD), y3ko ompeneneHHBIMH IS
OT/AENbHBIX KIJIACCOB XMMHYECKHX BEIIECTB M MexaHm3MoB. Hampumep, takume JICCD wmmerorcs mis
TUAPOJIM3a XJOPOCH30JI0B C PA3NMUYHBIMH 3aMECTHTENIIMH B apOMAaTHUYECKOM KOJbIe. OTH Y3KO
onpenenenapie moxenu JICCD wuMeOT CBOWCTBO OBITh BEChMa JOCTOBEPHBIMH, €CIH HMEIOTCS
HEOOXOAUMBbIE TMapaMeTphl IS OJIHOTO WJIM HECKOJBKMX paccMaTPUBAEMBIX 3aMECTHUTENeH.
doroaerpasanmio, T.e. peaklMio C pagukagaMu, oOpa30BaHHBIMH IO ACHCTBHEM YIbTPa(QHUOIECTOBOIO
U3ITyYEHHUs, MOXHO 3KCTPAINoJIUpOBaTh Ha 0a3e pacyeToB, CACIAHHBIX JUIsl BO3AYIIHOHN cpelbl. XOTs 3TH
a0MOTHYECKHE TPOIECChl OOBIYHO HE MPHUBOAAT K IMOJHOMY Pa3pyIICHUIO OPTraHWYECKHX COEeIMHEHUH,
OHHM 4YacTO SIBJIAIOTCS BaKHBIMH OTHPAaBHBIMU TOYKAMH W MOTYT OTpaHM4MBaTH CKOpocThb. K3CA,
CIyXallue A pacdyeTa OMOpa3IaraeMoCTH, SBIAIOTCS MOJEISMHU, KOHKPETHO pa3paOOTaHHBIMH IS
kaxgoro coenuaeHus (OECD, 1995), mwim MomensiMu, B KOTOPBIX HCIOJB3YETCS METOJ T'PYIIOBBIX
BKJIa/I0B, Kak, Hampumep, nporpamma 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). Xots o0nacTh NpUMEHEHUs CrIeNU(PUIECKUX TOCTOBEPHBIX MOJIENIEH OTHOTO Kacca COCIHMHEHUH
BeCbMa y3Ka, O00JacTh TNPUMEHEHHUS MOJeNied, WCIOIb3YIOIMMX METOJ TPYNIOBBIX BKIAJOB,
MOTEHIIMAIBLHO OOJiee MIMPOKa, HO OHA OTPAHUYUBAETCS COCAMHEHUSMH, COACPIKAMUMH CYOCTPYKTYPHI,
OXBa4yeHHBIE JaHHOW MOJenblo. B wHccienoBaHWSAX, TMOCBSIICHHBIX MPOOJIeMe TOATBEPKICHHS
NPaBUIBHOCTU JaHHBIX, BBICKA3bIBAETCS MBICIH O TOM, YTO TPOTHO3BI OHOpa3jaraeMoCTH Ha OCHOBE
UMEIOLIUXCS MOJIeTIel, B KOTOPBIX HCIOJIb3YETCS METOJ I'PYNIOBBIX BKJIAJ0B, MOXHO TMPHUMEHSATH JIS
npencka3aHus "OTCYTCTBUSL CIIOCOOHOCTH K Jierkomy Ouopasnoxenuto” (Pedersen et al., 1995;
Langenberg et al., 1996; USEPA, 1993) u, ciegoBaTtenbHO, TPUMEHHTEIBHO K KJIacCHU(UKAIIMK BUIOB
OTIACHOCTH JJIsl BOJHOU Cpe/ibl, — "OTCYTCTBHUS CIIOCOOHOCTH K OBICTPOMY Pa3JIOKEHHUIO".

A9.6.4.12 Ocmpas 600Has MOKCUYHOCMb OJisL pblO, 0aHUll U 8000pociel

MOXHO ImpencKa3blBaTh OCTPYIO BOJHYK TOKCHYHOCTb WHEPTHBIX OPraHMYECKHX
XUMHUYECKUX MPOAYKTOB, HE SBISIOUIMXCS JIEKTPOIUTAMU (MIPEelebHO AOMYCTHMYIO TOKCHYHOCTH) Ha
ocHoBe mXx 3HaueHms log K, C BBICOKOW monell yBEepeHHOCTH, €CIH TOJIhKO He OyAeT oOHapyKeHO
OPUCYTCTBUE AIEKTPOPUIbHBIX, MPOIICKTPOPUIBHBIX WIM IOEHCTBYIOIIMX IO OCOOOMY MEXaHU3MY
(cM. HIKe) (QYHKIMOHAIBHBIX rpynm. OmnpejneieHMe TOKCHYHOCTH 3THUX CHEHU(DUUECKUX TOKCHUYHBIX
BELIECTB OCTAeTCs MPOOJIEMATHYHBIM, TaK KaK JUIsi HAUX HEO0OXOIHMMO BBIOpaTh COOTBETCTBYIOMIIYIO
monens K3CA  smnupuueckum  myreM. IloCKOnbKYy — HPOCTBIX — KPUTEPHUEB,  IO3BOJISIOLINX
UACHTH(PHUIUPOBATE COOTBETCTBYIOLINE CIIOCOOBI ACHCTBHSI, MO-NPEKHEMY HE UMEETCs, TO sl BhIOOpa
NOAXONALIeH Mojaenu TpeOyeTcs SMIHUpPUYEcKas OLEeHKa »JKcmepra. Tak, ecld HCIOoJIb3yeTcs
HernpaBmiibHas 3aBucUMOCTh K3CA, omunOka B MPOTHO3UPOBAHUH MOXET TIOCTUYh HECKOJBKO MOPSIKOB
BEJIMYUHBI U, B ClIy4ae MPEeAe’IbHO JOMYCTUMONW TOKCHYHOCTH, IIPUBECTH CKOpPEE K 3aHWKEHHOMY, YeM
3aBBILICHHOMY 3HAaY€HHUIO.
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A9.6.4.13 Jloneocpounas mokcuunocmo 05 puld u Oapuuil

PaccunTanHble 3HAYEHHS XPOHMYECKOH TOKCHYHOCTU JUIsl pbIO M JadHUU He ciaemyer
UCIIOJIB30BaTh IS OTMEHBbl KJacCU(UKAaIMM, OCHOBAaHHOM Ha OSKCIEPUMEHTAIbHBIX JaHHBIX,
KacarolUXCsl OCTPO TOKCHMYHOCTH. J{JIsi pacdera MpoJlOJDKUTEIBHON TOKCHUYHOCTH JUIsl phIO U jadHmid
UMeeTCsl JIMIIb HE3HAYUTEJIBbHOE YHCIO JOCTOBEPHBIX MoOJeied. OTH MOJENH, OCHOBaHHBIE
UCKJIIOUUTENBHO Ha Koppensuusax ¢ log K,,, NPUMEHSIOTCA TOJBKO K HMHEPTHBIM OpPraHUYECKUM
COCIMHCHUAM, HC MABIAIOIMIUMCA JJICKTPOJIUTAMU, U HEC MNOAXOAAT JId XUMHUYCCKUX BCUICCTB,
IpPEIoIaraIiuX 0co0ble CIocOObI IEHCTBUS B yCIOBHAX JOJITOBPEMEHHOTO Bo3zaelcTBus. Hanexnas
OLICHKA 3HAYEeHUH XPOHWYECKON TOKCHYHOCTH 3aBHUCUT OT NPAaBWIbHOM aAuddepeHurannu Mexay
CHCHI/I(I)I/I‘IGCKI/IMI/I n HCCHG]_[I/I(bI/IIIeCKI/IMI/I MCXaHHU3MaMHu XpOHH‘IGCKOﬁ TOKCUYHOCTHU; B MNPOTUBHOM
cllydae IpeJICKa3aHHAas TOKCUYHOCTb MOKET OTJIMYAThCS OT HCTUHHOW HAa HECKOJIBKO IOPSAKOB
BenuuMuHbl. ClelyeT OTMETUThb, YTO, XOTS I MHOTHMX COCAMHEHHMH H30bITOYHAsi TOKCHUYHOCTH 4 B
UCIBITAHUN HA XPOHUYECKYIO TOKCUYHOCTb COOTHOCHTCS C M30BITOYHON TOKCUYHOCTBIO B UCIIBITAHUM HA
OCTPYIO TOKCUYHOCTD, XOTA U HE BCETJa.

A9.7 Kinaccndukanus MeTasjioB U coelMHEHUI MeTAJLI0B
A9.7.1 Beeoenue
A9.7.1.1 CornacoBaHHas CUCTEMa KJIacCU(UKAIIUU BEIIECTB — 3TO CUCTEMa, OCHOBAHHAS Ha BHUJIaX

OMAaCHOCTH, a UX WACHTH(HUKALMS OCHOBBIBAECTCS, B CBOIO O4Yepe/lb, HA BOAHONW TOKCHUYHOCTH BELIECTB H
Ha uH(opmanmuu 00 MX MOBEICHUU C TOYKU 3PEHMS PA3JIOKEHUS U OMOJIOrMYECKOr0 HAKOIUICHUS
(OECD, 1998). Ilockonpky B HacTOSIIEM JOKYMEHTE pacCMaTpPUBAIOTCA MCKIIOUUTENIBHO BUJBI
OTIaCHOCTH, CBSI3aHHBIE C JAHHBIM BELIECTBOM, KOTJla 3TO BEIIECTBO PAacTBOPEHO B BOJHON cpeje,
BO3JICHCTBUE CO CTOPOHBI 3TOI'0 HCTOYHUKA OIPAHMUYUBAETCS. PACTBOPUMOCTBIO B BOJIE 3TOI'O BEILECTBA U
ero OHOaKKyMyJIMPOBaHHEM BHUJaMH OPTraHM3MOB, OOWTAIOMMX B BOJXHOH cpene. Tak, cxembl
KJacCU(UKaMKU BHUJIOB OMNACHOCTEH B Cllydae METaUIOB M COCJWHEHUH METaJlJIOB OrpaHUYMBAIOTCS
OMACHOCTSIMH, KOTOPBIE 3TH METaIbl M METaUIMYECKUE COCOUHEHHUS MPEACTABISIOT, KOIJa OHHU
CBOOOJHBI (T.€. CYNIECTBYIOT B (JOPME PACTBOPEHHBIX METAIIMYECKUX MOHOB, HalpuMep, B Buiae M’ B
rpynne M—NOs3), 1 HEe YUYUTBIBAIOT BO3JCHCTBHE CO CTOPOHBI METAJIOB WM COCAUHEHUI METAIIOB HE
PacTBOPEHHBIX B BOJHOW cpeae, HO MOTYIIMX, TeM HE MeHee, OMOJOTMYEeCKH YCBauBaThCs, Kak,
HallpuMep, MeTaJlJIbl, NPHUCYTCTByIOIIME B Tmume. B 3ToM paszmene He paccMaTpuBaeTcs
HeMeTannudeckuil mon (Hanpumep, CN—) coelMHEHHIl MEeTaIoB, KOTOpbIE Yepe3 MOCPEICTBO CBOUX
TOKCUYHBIX WJIM OPraHMYE€CKUX CBOMCTB MOTYT CO3/aTh ONAcCHOCTb OMOAKKyMYJSILIUU WIM CTOHKOCTH
NpUCYTCTBUA. B ciydyae Takux MeTa/NIMUECKUX COEJUHEHHH cleyeT TakKe YYUThIBaTh OMAacHOCTH,
CBSI3aHHBIE C HEMETAJNINYECKUMHU HOHAMHU.

A9.7.1.2 KonnyecTBo METaNIMYECKUX HOHOB, KOTOPOE MOKET MPUCYTCTBOBATH B PACTBOPE IMOCIE
mo0aBIeHNsT MeTalla W/WIN ero COeNWHEHHWH, OyleT B 3HAYMTENHHOW CTEMEHH ONPEeNesThCS ABYMS
napamMeTpaMu: CTENEHbIO PAacCTBOPEHHS, T.€. €r0 PacTBOPUMOCTHIO B BOJIC, U CTENEHbIO, B KaKOil OH
MOXKET pearupoBaTh CO cpenoi, oOpasys pacTBopuMblie B Boae (Gopmbl. CKOPOCTh W pa3Max ATOTO
MOCJIeTHETO TIpoliecca, KOTOPBIA B IENAX HACTOSIIETr0 PYKOBOJCTBA HMEHyeTcs "TpaHcdopmarmein”,
MOJKET IIHPOKO BapbHUPOBATHCS B 3aBUCHMOCTH OT PAa3IMYHBIX COCJUHEHHH W camMoro Mmeramia H
SIBJISIETCS] BaKHBIM (DAKTOPOM JJIs ONpesieJIeHUs] COOTBETCTBYIOLIETO Kilacca onacHocTu. Korma nmeroTcst
NaHHble O TpaHchOpMaIMU, WX CIEeNyeT YYWUTHIBaTh B INEiAX KiIaccupuKanuu. MeToaonorus
OTPEJICIICHNS 3TOH CKOPOCTH TpaHC(HOPMALIUU CONEPKUTCS B puitoxeHuu 10.

A9.7.1.3 Boo0uie roBopsi, CKOPOCTh, ¢ KOTOPOH BELIECTBO PACTBOPSIETCS, MOKET U HE OMpPENEIATh
ero MPUPOJHON TOKCUYHOCTH. OJHAKO JUIsi METANIOB M MHOTHX CJab0pacTBOPUMBIX HEOPraHMYECKHX
METANIMYECKUX COCTUHEHUI TPYJAHOCTH, CBA3aHHBIE C PACTBOPEHUEM C MOMOIIBIO OOBIYHBIX METOJIOB,
HACTOJIBKO BEJIMKH, YTO 00a mpolecca — pacTBOPEHUS U TpaHCHOpMAIMK — CTAHOBSITCS HEPa3THUYNUMBI.
Tak, Korja COEIMHEHHE HACTOJIBKO CJIa00pacTBOPHMO, YTO €ro KOJMYECTBA, PAacCTBOPEHHBIC IOCIHE

H30vimounas moxcuunocmo, T; = (npoeHosupyemas KOHMpOoIbHAs MOKCUYHOCb )/HAOMI00aAeMas MOKCUYHOCb.
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OOBIYHBIX MOMBITOK pacTBopeHus, He mnpesbimaT JI(D)Ks), HE0OXO0IMMO YYUTBIBATH CKOPOCTH H
crereHb Tpanchopmarnuu. Ha Tpanchopmarnuio BiausieT psj (HakTOpoOB, M3 KOTOPBIX HEMAaJIOBAXKHOE
3HAUCHUE UMEIOT CBOMCTBA Cpeabl C TOUKHU 3peHust pH, xecTkocTu BOJbI, TeMiepatypsl U T. A. [lomumo
3TUX CBOﬁCTB, CBOIO POJIb B OIIPEACIICHUU YPOBHA PaCTBOPCHHBIX HOHOB METAJIJIOB B BOJIC GYJIYT urpaTb
u gpyrue (akToOphl, TaKWe Kak pasMep W yAedbHas TIOBEPXHOCTh WCIBITAHHBIX YacCTHII,
MPOAOJKUTEIBHOCTh BO3JCUCTBUSL CO CTOPOHBI CPEllbl M, KOHEYHO, Macca WJIM Harpy3Ka BeEllecTBa Ha
MOBEPXHOCTHBIN cnoil cpeabl. Kak mpaBuiio, JaHHbIe 0 TpaHcPOpMAIMU MOTYT TOITOMY CUHTATHCS
JOCTOBCPHBIMU B LECJIAX KHaCCI/I(bI/IKaHI/II/I JIMIIb B TOM CJiy4dae€, €CJIM UCIIbITaHHW 6I)IJII/I IMPOBCACHBI B
COOTBETCTBHH CO CTAHIAPTHBIMU METOOJIOTHSIMU, COAepKauMcs B ipriioxeHuu 10.

A9.7.1.4 Orta MeToJIWKa HallejeHa Ha CTaHAApTHU3aIMI0 TJIaBHBIX NEPEMEHHBIX, TaKUM 00pazoM,
4TOOBI IMO3BOJIMTH CBS3aTh HEOCPCACTBCHHO KOJMYECTBO PAaCTBOPCHHLIX HMOHOB C H&prSKOﬁ
n00aBIeHHOro BemiecTBa. VMIMEHHO 3Ta Harpyska OmpelressieT KOJIMYECTBO METAIIMYECKUX HOHOB,
skBuBaNieHTHOe wuMmeromieiics JI(D)Ks), koTopoe MOXHO 3aTeM UCIMOJNB30BATh I  OMNMpPEACICHHS
COOTBETCTBYIOILIETO Kjacca OMacHOCTH. MeTodoJorusl HCHBITaHWM omnucaHa B mnpuioxenun 10.
CrpaTteruss MCIONB30BAaHUS MAHHBIX, IOJIYYEHHBIX M3 IPOTOKOJA HCHBITAHWH, a TaKXe JaHHbIE,
HEOOXOIUMBIE JIJIsl TOI'0, YTOOBI 3Ta CTPATErus ACHCTBOBAJA, OMMCHIBAIOTCS HUXKE.

A9.7.1.5 [Ipu knaccupukayu METANJIOB U COSIUHEHUI METaNIOB KaK JITKOPACTBOPUMBIX, TaK U
c1a00pacTBOPUMBIX, HEOOXOAMMO YYHUTBIBaTH psii ¢akropoB. TepMmuH "pasnoxkeHue", Kak OH
onpenensiercst B I'naBe 3.10, o3HauaeT paspyllieHHe OpraHMYecKuUX Mosiekyi. s HeopraHM4ecKux
COCIMHEHUU M METaJuIOB KOHILEMIMS pa3iaraeMOCTH, KaK OHa paccMaTpuBalach M HCIIOJIb30Balach B
OTHOUICHUHM OPTaHMYECKHUX BELIECTB, €CIM M HMeeT KakKoe-HUOyIb 3HauyeHue, TO, HECOMHEHHO,
OorpaHHYeHHOe. ['0BOpsI TOYHEE, BEUIECTBO MOXKET TPaHC(HOPMHUPOBATHCS IO ACHCTBHEM OOBIYHBIX
IPOLECCOB B OKPY’KalLIEH cpene TakuM 00pa3oM, 4TO OMOAKKYMYJIMpPOBAaHHE TOKCHYECKUX BHUJIOB
BO3pacTaeT uiau ymeHbliaercs. Tak ke, log K,, He MOXer paccMarpuBaThbCs KaKk Mepa HM3MEPEHHUS
CIIOCOOHOCTH K aKKyMYJUpPOBaHHIO. TeM He MeHee KOHLENLHH, COTJIaCHO KOTOPHIM BEIECTBO WIIH
MeTa0ONMUT/TIPOYKT TOKCHYHOM pEaklUH MOXKET He UCUE3HYTh OBICTPO M3 OKPY)KAIOUIEH Cpeisl W/WiH
MOJKET HAKaIJIMBAaThCAd B JKUBBIX OPraHM3Max, NPHUMEHAIOTCS KakK K MeTaulaM M METaJUIMYeCKUM
COCIMHEHUSAM, TaK U K OPTaHUYECKHUM BEIECTBAM.

A9.7.1.6 Ha cocraB pactBopumoii (OopMbI MOTYT OKa3blBaTh BiUsiHWE pH, >KECTKOCTH BOJBI W
JIpyrue TepeMEeHHbIE, W OTOT COCTaB MOXET TIPUBECTH K 00pa30BaHHIO OCOOEHHBIX (opm
METaJUIMYECKOT0 MOHa, KOTOphle OyayT Oojiee MM MeHee TOKCHYHBIMH. Kpome TOro, Meramndeckue
MOHBI MOTYT CTaTh HECBOOOJHBIMH B BOJHOW cpelle MOA ACHCTBHEM psiia MPOIECCOB (HAampuMmep,
MUHEpalu3anus ¥ pacrpeaeneHue). MHoraa 3Tu mpormeccbl MOTYT HPOTEKaTh JIOCTATOYHO OBICTPO,
9TOOBI X MOKHO OBIJIO CYMTATh aHAJIOTUYHBIMH PA3JI0KEHUIO IPH OILIEHKE XPOHUYECKOH TOKCHYHOCTH B
nensx xnaccupukamuu. OIHAKO TEpexo] METAUIMYeCKOro HWOHa W3 BOJHOM B JpYrue 30HBI
OKpY’XKalollei cpeapl HeoOsM3aTeIbHO O3HAYAeT, YTO OH IepecTai ObITh OMOAKKyMYJIUPYEMBIM HIIM YTO
OH CTaJI HECBOOOJHBIM Ha BCE BpEMSI.

A9.7.1.7 CBeneHul, KacarOMINXCs CTETICHW OTACICHHUS METATTIMYECKOTO MOHA OT BOJHOW CpEeIbl
WU CTCICHHW, B KOTOPOHM Kakoi-muO0 Merayur ObL1 oOpalleH MM MOXKET ObITh oOpallleH B MeHee
TOKCUYHYIO WJIM HETOKCUYHYIO (DOpMy, 4acCTO HE UMEETCS B OTHOIICHHH JIOCTATOYHO IIMPOKOW TraMMBbI
YCJIOBHH, UMEIONIMX OTHOIICHHE K OKPYIKAIOIIEH Cpeie, W MOITOMY JUIsl 00JIerdeHHus KiiacCH(pUKAIUU
HE0O0X0UMO C(HOPMYJIHPOBATH PsIi MPEIMOIOKCHHH. DTU TMPEINONIOKEHUS MOXKHO H3MEHSTh, €CITU
MOSIBSITCS. COOTBETCTBYIOIIME JIAaHHBIE. B IepBOM ciydae ciie/lyeT IPeArnoI0KUTh, YTO UOHBI METAJJIOB,
OKa3aBIIKCh B BOJE, HE MOKHUIAIOT OBICTPO BOJAHYIO CPEAYy U YTO, TAKMM OOpa3OM, 3TH COCIMHCHHUS HE
OTBEUAIOT KPUTEPUSIM. B OCHOBE 3TOT0 MPEANOI0KECHHS JIGKUT THIIOTE3a, COTJIACHO KOTOPOH, XOTS BUJ
00pa3oBaHUS MOXET UMETh MECTO, BHJbl OCTAHYTCS YCBOSEMBIMH B COOTBETCTBYIOIIMX YCIOBHUSIX
OKpyKaromiel cpenpl. Kak OMUCHIBAIOCH BBINIE, 3TO HE BCET/a MOXKET MPOUCXOAUTh MMEHHO TakK, U
m00bie (haKThl, yKa3bIBAIOIIME HA TO, YTO 3a 28 CYTOK B OMOHAKOIUICHHUH IPOU3OIILIN HU3MECHCHUS,
JTOJDKHBI TIIATEThHO aHAIM3UPOBATHCS. BHOAKKyMYyISIUsS METaUIOB U HEOPTaHUYECKUX METATHISCKUX
COCJIMHCHUN SIBIISCTCS CIOXHBIM MPOILECCOM, U JAaHHBIMU O OMOAKKYMYISIIMU CJICAYET MOJIb30BATHCS
OCTOPOXHO. BO3MOXHOCTh TNPUMEHEHHUS KPUTEPHUEB, KaCAIOMIUXCA OHOAKKYMYJISIUU, CIEAyeT
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paccMaTpuBaTh B 3aBUCHUMOCTHU OT KaXXJI0T'O KOHKPETHOI'O Cliy4dasd, IOJI’)KHBIM 06p330M YUYUTEIBass BCE
UMCIOIIMECA JaHHBIC.

A9.7.1.8 MOoHO, KpOME TOro, HpPEINOJIOKHTb, U TaKOE IPEANONOKeHHe OyneT NpPeacTaBIsATh
c000if OCTOPOXHBIM TOJXOJA, YTO B CIIy4yae OTCYTCTBUS BCSKHMX JaHHBIX, H3MEPEHHBIX WU
PAaCCUMTAHHBIX, O PACTBOPUMOCTH KOHKPETHOTO METAJUIMYECKOTO COCIMHEHHs BEIEeCTBO OyaeT
JOCTaTOYHO PACTBOPUMBIM, YTOOBI MPOSABIATH TOKCHYHOCTH Ha ypoBHe JI(D)Ks) u, cimemosarensHo,
CMOXET KJIacCHu(DHUIIMPOBATHCS TaK K€, KaK M JIPyrUe pacTBOpUMBIe coiu. M B 3TOM ciydae 3TO He
BCEr/a, pa3yMmeeTcsi, MPOUCXOAUT HMMEHHO TakK, W Obulo Obl pa3dymMHee MOCTapaTbCs MOIYYUTh
COOTBETCTBYIOLINE JTaHHBIE O PACTBOPUMOCTH.

A9.7.1.9 B mHactosimieM paszmene paccMaTpUBAIOTCS METAUIBI M METALNIMYECKHE COCTUHCHUS.
B cBasu ¢ JaHHBIM PYKOBOACTBOM MCTAJJIBI MW MCTANIMYCCKUEC COCAMHCHUA XapaKTCPU3YIOTCH
CIeAYIOIMHUM 00pa3oM (M OpraHOMETaAITHYeCKHe COSTUHEHHUS, CIeIOBATEIbHO, BRIXOIAT 32 PAMKH JTOH
TJIaBHI):

a)  meramnsl, M, B CBOEM JIIEMEHTAPHOM COCTOSIHHHM, HE PAacTBOPSAIOTCA B BOJE, HO
MOTYT TpaHCHOPMHUPOBATHCSA, 00pa3ys ycBosemyro (opMy. DTO O3HA4aeT, YTO
MeTalljl, HaXOAIIUHCA B 3JIEMEHTApPHOM COCTOSIHWHU, MOYKET pearupoBaTh C BOJOU
WM BOJHBIM PAacTBOPOM DBIIEKTPOJIHTA, 00pa3ys pacTBOPUMBIC KaTHOHHBIC HIIN
AHUOHHBIC IMPOJAYKTBI, M YTO BO BpeMsl 3TOT0 MpOLEcca METalll OKHCIUTCS MU
TparnchopMupyeTCs, TepeHas 0T HEUTPAIBHOTO COCTOSIHUS UIH HYJICBOW CTETICHHU
OKHUCJICHHS K 00Jiee BBICOKOH CTETICHH OKHCICHUS;

b) B IIpOCTOM COCAWMHCHUU MCTAJUIOB, TAKOM, KaK OKCHUJ WU CyHL(l)I/I):[, MCTaAJLII YK€
CymI€CTBYET B OKHCJICHHOM COCTOSAHHHU, TaK YTO ﬂanLHeﬁmee OKHCJICHUC METalljia
BpsAd In HpOI/I3OI\/’IHeT IIpr BBEACHUU 3TOTO COCAMHEHNA B BOAHYIO CPEAY.

OJnHaKo, XOTs CTENEHb OKUCIEHUS MOKET U HE U3MEHHUTHCS, B3AaUMOJIEHCTBUE CO CPEelo
MOXKET MpPHUBECTH K oOpasoBaHuio Oonee pacTBopuMbIX (opMm. CoennHeHHE METAIOB CpeaHen
PacTBOPUMOCTH MOXKET paccMaTpuBaThbcs Kak COCIUHEHUE, IS KOTOPOTO MOXET OBITh HaliJIEHO HOHHOE
IPOU3BEACHUE BOJBI U KOTOPOE MyTEM PACTBOPEHHUS NACT HEOOJIbIIOE KOIMYECTBO YCBOSAEMOH (OPMBI.
OpnHako cienyeT MpHU3HATH, YTO HAa KOHEYHYIO KOHLEHTPALMIO pacTBOpa MOYKET OKa3aTh BIHSHHUE Psif
(hakTOpOB, B TOM YHCJIE HOHHOE MPOM3BEJCHNE HEKOTOPHIX METAIIMYECKUX COCJMHECHUM, BBITIABIINX B
0CaJIOK BO BpeMs UCIIBITAHUS Ha TpaHc(opMaIiio/pacTBOpeHUE, HATIPUMEP THIPOOKUCH ATIOMUHUSL.

A9.7.2 Ilpumenenue 0annvix 0 60010 MOKCUYHOCMU U OAHHBIX O PACHEOPUMOCHIU 8 UeIAX
Kaaccugpukayuu

A9.7.2.1 Hnmepnpemayus 0anHbIX 0 600OHOU MOKCUUHOCMU

A9.7.2.1.1 HccnenoBaHnss BOOHOM TOKCHYHOCTH, NPOBEICHHBIE B COOTBETCTBHM C NPHU3HAHHBIM

IPOTOKOJIOM, TOJDKHBI, B MIPUHIUIE, IPHHUMATHCS B KQ4eCTBE JOCTOBEPHBIX B IENAX KIACCU(PUKAIIUN.
B pasnmene A9.3 takke comepKHUTCS aHanu3 OOImUX MpoOIeM, XapaKTEPHBIX ISl OLEHKH, B LEJAX
KJaccu()UKANH, BCEX AIIEMEHTOB JaHHBIX, KACAIONUINXCS BOJHOW TOKCHYHOCTH.

A9.7.2.1.2 O0pa3oBanue KOMIIJIEKCOB METAJIIIOB

A9.7.2.1.2.1 TOKCHYHOCTb KOHKPETHOI'O Me€Tajlla B pPacTBOpE, MO-BUIMMOMY, 3aBHCUT B MEPBYIO
ouepenb OT KOJMYECTBA PACTBOPEHHBIX CBOOOJHBIX METAJUIMYECKHX HMOHOB, HO CTPOTO O3THUM HE
orpaHuuuBaeTcs. AOnotuueckue (akTopbl, BKJIOYas LIEJIOYHOCTh, HOHHYIO cuiy U pH, Moryr BiusTh
Ha TOKCUYHOCTH METAJJIOB ABOSKHUM 00pa3oM: i) BO3JACHCTBYS Ha XMUMUYECKUH COCTaB MeTajja B BOJE
(1, cnegoBaTeNbHO, HA €0 YCBOSIEMOCTDB) U i1) BO3IEHUCTBYSl HA MOTJIOLICHUE U CBS3bIBAHME aKTHBHOIO
MeTalga OMOIOTUYECKUMHU TKaHSAMH.

A9.7.2.1.2.2 Korna BUIOU3MECHCHHUS IPOUCXOASAT B OOJBIIOM MacIiiTade, MOXHO CMOJCIUPOBATh
KOHIICHTPAIMK PAa3IUYHBIX (JOPM MeTalia, BKIFYas KOHIICHTPAIMH, CIIOCOOHBIE 0Ka3aTh TOKCHYECKOE
BO3/IeiCTBHE. AHANUTHYECKHE METOJBI, ITO3BOJISIONINE KOJIWYECTBEHHO YCTAHOBUTH KOHIIEHTPAIUU
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BO3JACUCTBUS U OpoOBOAWTH pa3jindug MCEXKAY KOMIUICKCHBIMHU W HCKOMIIJICKCHBIMHU (bpaKHI/IHMI/I
HUCHBITYEMOT'O BCIICCTBA, MOT'YT HC BCCra OBITH B HAJTUYHMHU UK CTOUTH A0poro.

A9.7.2.1.2.3 O0pa3zoBaHHe KOMIUIEKCOB METAJJIOB C OPraHUYECKUMH M HEOPraHMUECKUMH JIUTaHIaMu
B HCTBITYEMBIX Cpellax U MPUPOJHON OKpYKalolledl cpere MOXKHO OIICHHTh Ha OCHOBE MOoOeiei
o0pa3zoBaHus KOMIUIEKCOB MeTayaoB. Jlisi pacdyera HEKOMIUIGKCHBIX M KOMIUIEKCHBIX (pakuuid
METANIMYECKUX HOHOB MOXKHO HCIIOJIB30BaTh MOJEJIHM OOpa3oBaHUS KOMIUIEKCOB METaJIOB,
Brtouaronue pH, skectkocts, XIIK 1 HEeoprannyeckue BemecTsa, Takue kak monenn MINTEQ (Brown
and Allison, 1987), WHAM (Tipping, 1994) u CHESS (Santore and Driscoll, 1995). B kauectBe
BapWaHTa MOXKHO HCIONb30BaTh Mozenb Biotic Ligand Model (BLM) (Mozens OMOIOTHYECKUX
JUTaHJO0B), KOTOpHIE IMO3BOJAIOT PACIIEIUIATh KOHLEHTPALUI0O METaUIMYeCKUX HOHOB, BBI3BABLIYIO
TOKcHYeckuii 3pdekT Ha ypoBHe opranu3zma. Mojenb BLM Oblna moka mOATBEpIKIEHA JIUIIL JUIS
OTPaHUMYEHHOI'0 YMCJa METAJUIOB, OpraHu3MoB M pe3ynbratoB (Santore and Di Toro, 1999). Crenyer
BCErJa YETKO YyKas3blBaTh, KaKue MoOJeIM M (opMysbl OBLIM HCHOJIB30BAHBI AJS XapaKTEPUCTUKH
00pa3zoBaHusI KOMIUIEKCOB METAJUIOB B Cpe/iax, TaK Kak 3TO MO3BOJIMT MCIOIb30BATh UX TPUMEHHUTEIBHO
K IpupoaHOi okpyxatomieit cpeae (OECD, 2000).

A9.7.2.2 Humepnpemayusa 0anuvix pacmeopumocmu

A9.7.2.2.1 [Ipu paccMOTpEHMM HMEIIIMUXCS [JaHHBIX PAacTBOPUMOCTH CJIEAYET OLEHUBATh HX
JIOCTOBEPHOCTh U MPUMEHUMOCTh K UJICHTU(DUKAIIMKA BHJIOB OMMACHOCTEH, CBSI3aHHBIX C METAJNINYECKUMU
coeAMHEHUAMH. B dWacTHOCTH, ciemyer 3HATh 3HadeHwe pH, mpu KOTOpoM OBITM TPOU3BENEHBI ITH
JIaHHBIC.

A9.7.2.2.2 O1neHKa CyIIeCTBYOUIUX JTaHHBIX

CymecTByIOImMKE JaHHBIE MOTYT OBITH TpeX BUAOB. [[J151 HEKOTOPHIX XOPOIIO H3yHYEHHBIX
METAJJIOB OyAyT MMEThCS JaHHBIE O MPOAYKTaX PAaCTBOPUMOCTH W/WIM JAHHBIE PACTBOPMMOCTH B
OTHOIIEHMH pa3JIMYHBIX HEOPraHWYECKHX METaJUIMYECKUX COEIMHEHUH. byneT Takke H3BECTHO,
BO3MOXKHO, cooTHomeHne wmexay pH u pactBopumocThro. OpHako [UIsi MHOTHMX METalIOB U
METANIMYECKUX COCJMHEHUU, BEPOSTHO, HUMeromasicss uHopmamus OylIeT YHCTO ONHCaTelbHOM,
HapuMep YNOMHHAHHE O TOM, YTO BEILIECTBO sBJIAETCA ciiabopacTBopuMbIM. K coskajeHuro, moxoxe,
YTO MMEETCS JIMIIb HEMHOTO (IIOCJIEJOBATENIbHBIX) YKA3aHUH OTHOCHTEILHO 00JacTell pacTBOPUMOCTH,
COOTBETCTBYIOLIUX ITHUM ONHCATEIbHBIM TepMUHAM. B citydae, ecnu umeercst Tuiib HHGOPMAIIHS ITOTO
TUMa, HEOOXOJUMO, BEpPOSITHO, OyIeT MOJIYYHTh JaHHBIE PACTBOPUMOCTH, HCIONB3YS MPOTOKONI O
Tpanchopmanun/pactBopennn (npunoxenue 10).

A9.7.2.2.3 OTOOpOYHOE HCTIBITAaHUE HA OLEHKY PACTBOPUMOCTH METAINIMYECKUX COCTUHECHUH

B caydae oTCyTCTBUS HaHHBIX PAaCTBOPUMOCTH MOKHO HCIIOJIb30BaTh, B OTHOIICHUU
METAIUTMYECKUX COEAMHEHUN, OOBIYHOE OTOOPOYHOE WCIBITAHWE Ha OIEHKY pPacTBOPUMOCTH,
OCHOBaHHOE Ha caMOil BBICOKOH 3a 24 Waca CKOpPOCTH 3arpy3KH, Kak 3TO OMHCHIBAETCS B MPOTOKOJE O
tpanchopmanuu/pactBopernn (npuwioxenue 10). Ha3zHaueHuwe mpeaBApUTEIBHOTO WCIBITAHUSI —
BBISIBUTh METAJJIMYECKHE COCIWHEHHS, KOTOpBIE IMOJBEpraroTcs Jub0 pacTBOpeHHIo, JHO0 OBICTpOIt
TpaHcopmanuu TakuM 0O0pa3oM, YTO OHU CTAHOBATCS HEOTIWYUMBI OT PACTBOPUMBIX (GOPM H,
CJIE0BATEIbHO, MOTYT KJIACCU(UIIMPOBATHCS HAa OCHOBE KOHIICHTPAIMM PACTBOPEHHBIX MOHOB. Korma
UMEIOTCSl JaHHBIC, MTOJYUYCHHBIE B PE3yJIbTaTe MPEIBAPHUTEIIBHOTO HCIBITAHUS, TOJPOOHO OMMCAHHOTO B
MPOTOKOJIE O TpaHchHOpMAIMK/PACTBOPCHHUH, CIIEIyeT UCIOIb30BaTh MAaKCHMaJbHYIO PacTBOPUMOCTD,
MOJYyYCHHYI0O B OTHOIICHUM HCHOBITAHHOIO JMarna3oHa BOJOPOJHOrO Mokaszarens. Ecnu nanHeie 1O
MOJIHOMY Juana3oHy pH OTCyTCTBYIOT, HEOOXOJMMO TPOBEpHTH, ObLIAa JIM 3Ta MaKCHMallbHas
pacTBOPUMOCTh TIOJIyd€HA WCXOMsl M3 MOAXOIANINX TEePMOIWHAMUYECKUX MOJeNIe o0pa3oBaHUs
KOMIIJIEKCOB METAJNIOB WJIHM JPYTHX COOTBETCTBYIOIMUX METOM0B (cM. myHKT A9.7.2.1.2.3). Cnemyert
OTMETHUTh, YTO 3TO UCIBITAHUE NPEIHAZHAUYCHO JHUIIb 151 METAUIMYECKUX COCTUHCHUI.
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A9.7.2.2.4 [TonmHOE HCTIBITAaHWE HA PACTBOPUMOCTH METAJUIOB U METAJUTHICCKUX COCTUHCHII

HepBa;I YaCTb OTOI0 HUCIBITaHUA COCTOUT, KAaK UMW B ClIydac IMpeABApPUTCIBHOTO
HUCHBbITaHUA, B ONPCACICHUN BOAOPOAHOI'O IMOKA3aTeJisl WM BOJOPOIAHBIX HOKaBaTeJ’IGﬁ, IIprU KOTOPBIX
JOJDKHO IPOBOJUTHCA HCCICOOBAHUC. OOBIYHO 3TO IIOJIHOE HMCIIbITAHHUE JOJDKHO MPOBOAUTHCA IIpH
3HAa4YCHHUHA pH, KOTOpOC AOBOAUT OO0 MaKCHMaJIbHON BEIIMYUHBI KOHHOCHTpALIUKO MCTAJINIMYCCKHUX NOHOB B
pacTBOpC. B »strom Cliydyac 3Ha4YCHUC pH MOKET OBITh BLI6paHO B COOTBC€TCTBHHM C TCEMH KC
PEKOMEHAAIUAMM, YTO U B OTHOIICHUHU MMPECABAPUTECILHOTO UCIIBITAHUS.

Ha ocHOBe maHHBIX, TMONYYEHHBIX IO PE3yjbTaTaM ITOTO IMOJHOTO HUCHBITAHUS, MOXXHO
MOJYYUTh KOHLEHTPALUIO METAJUIMYECKUX HOHOB B PACTBOPE MO UCTEYECHUU CEMU CYTOK JJIs KaKIOU U3
Tpex Harpy3ok (t.e. i 1 mr/nm — "maneid”, 10 mr/n — "cpemnmii" u 100 mr/m — "Oonbmoit"),
MCTIOJIB30BABIIUXCS B XOJI€ UCTIBITAHUA. ECIU 11€J1h 3TOr0 UCTBITAHUS COCTOUT B OLICHKE OMACHOCTH MPHU
JOJATOCPOYHOM BO3JIEMCTBUM (XpPOHMYECKAsE TOKCUYHOCTH), CBA3aHHOM C JAHHBIM BELIECTBOM, TO
WCITBITAaHWE TIPU MaJoW 3arpy3ke MOKHO MPOJIUTH 10 28 CyTOK M MPOBOIUTH €ro MpU MOAXOIAIIEM
3HaueHuu pH.

A9.7.2.3 Cpasnenue 0annwix 600HOU MOKCUYHOCMU C OAHHBIMU PACMBOPUMOCTIU

Pemenne o ToMm, cimenyeT nu KiacCH(HUIIMPOBATH BEIIECTBO KaK OIMACHOE JJIsi BOJTHOM
cpeabl, OyAeT 3aBUCETh OT pPE3YyJIbTATOB CPAaBHCHUS JaHHBIX BOJHOW TOKCHYHOCTH C JaHHBIMHU
pactBopumoctu. Ecin JI(D)Ksy Oyner npeBwllieHO, HE3aBUCUMO OT TOTO, OBLIW JIM TOJYYCHBI JIAHHBIC
TOKCMYHOCTH W PAacTBOPUMOCTH TPH OJHOM W TOM >X€ BOJOPOJHOM IOKazaTele W WAET JIh Pedb O
€JIMHCTBEHHBIX UMCIONINXCS JaHHBIX, BEIICCTBO HEOOX0UMO Oynet kinaccuduiupoBats. Eciu numeroTcs
JIpyrue JaHHble pPACTBOPUMOCTH, IIOKA3bIBAIOUIME, YTO KOHIICHTpALUMs IMOCIAE pAaCTBOPEHUS HE
npesbimaeT JI(3)Kso nst Bcero nuanazona pH, To Toraa BemecTBo He cieqyeT Kiaccu(uIupoBaTh B €ro
pactBopuMoii (dopme. sl TPUHATHS 3TOr0 PELICHHS, BO3MOXHO, IOHAJ00UTCS HCIOJIb30BaTh
JIOTIOJIHUTEIIbHBIC JIaHHbBIC, TOJyYCHHbIE HAa OCHOBE JINOO AKOTOKCUKOJIOTHYECKOT'O HCIBITAHUA, JIMOO
MPUMEHUMBIX MoJIelIeld OM0aKKyMyIupoBaHUI—DPEKT.

A9.7.3 Ouenka mpanchopmayuu ¢ okpysicarouieii cpeoe

A9.7.3.1 Tpancdopmanuss B OKpyKalomeld cpee OJHOro BHJa MeTajja B APYrodl BHI TOrO ke
MeTajljla He SIBJISIETCS PAa3JI0KEHUEM B TOM CMBICIIE, B KAKOM 3TOT TEPMUH NPUMEHSIETCS] K OPraHUYECKUM
COeAMHEHUAM, M  MOXET IOBBIIATh WJIM  TOHI)KATh  OHOJIOTMYECKYI0  aKTUBHOCTh U
OMOaKKyMyJUpOBaHWE TOKCHYHBIX BHAOB. OpHAKO mOJA JEWCTBHEM MPHUPOJHBIX TI'E€OXMMHYECKHUX
IPOLECCOB METAIIMYECKHE HOHBI MOTYT OTHEISATHCS OT BOJHOW cpeabl. VMMmeeTcst IOBOJIBHO MHOTO
JAHHBIX O BpEeMEHHU NpeObIBaHUS B BOAHOW Cpelie, O SBICHUAX, IMPOUCXOSAIINX Ha TpaHHIEC pasiera
MEXAy BOAOW M OTJIOXKEHHSAMH (T.€. caM TPOIECC OTIOKEHUS M peMOOMIM3alus), HO OHH HE ObUIH
BKJIIOUEHBl B HacrosAuyro 0Oa3y pgaHHbIX. OIHAKO 3TOT MOAXOX MOXXKHO HMHTETPUPOBATH B
KJIacCU(UKALNIO, UCIIONb3YsI IPUHLIUIIBI U THIIOTE3bI, IPOCMaTpUBaBLIKeCs Bhlle B paszaesne A9.7.1.

A9.7.3.2 B oTHOmIEHWH TakWX OICHOK OYEHb TPYJHO JeJIaTh KaKue-JInO0 PEKOMEHJIAINY, U, KaK
MPaBUIIO, UX CIIEJyeT MPOHU3BOJHUTH B 3aBUCHMOCTH OT Ka)JOr0 KOHKpeTHOTo ciydas. OJHAKO MOMXHO
YYHUTBIBATH CJICIYIOIIHE dJIEMEHTHI:

a) HU3MCHCHUSA XHUMHUUYCCKOro COCTaBa, €CJIM OHU BCAYT K HCAKTUBHLIM (bOpMaM,
Y4UThIBasd, OAHAKO, TAKKC BO3MOXKXHOCTb 06paTHOI‘O MMpCBpaAlICHUA;

b)  mpeoOpa3oBaHWs B METAIUYECKOE COCJAMHEHHE, KOTOpPOE 3HAYHMTEIHLHO MEHee
PacTBOPUMO, YE€M PaccCMaTPUBACMOE METAITHICCKOE U3MCHECHHE.

PexomenyeTcs, 0JHAKO, TPOSIBISATH OCTOPOKHOCTH (CM. TyHKTHI A9.7.1.5 u A9.7.1.6).
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A9.7.4 buoakkymynayus

A9.7.4.1 Xora log K,y sBIsIeTcss XopomnM cpeactsoM nporrosupoBanus KBK ama HexoTopbix
THUIOB OPTaHWYECKUX COEAMHEHUH, HAPUMEP HEMOJISIPHBIX OPraHMYECKUX BEIECTB, dTOT MOKAa3aTelb,
pasymMmeeTcsi, He NpeACTaBIseT HMHTepeca Uil HEOPraHMYEeCKHWX BEIIeCTB, TaKWX KaK HEOpTraHUYeCKue
METAITNYECKHE COETUHEHHS.

A9.7.4.2 MexaHu3MBbl, peryjJnpyronie CKOPOCTH MOTJIOIIEHHUS U BBIBEJCHHS METAJIOB, OYEHb
CJIOKHBI M PA3JIMYHbI, U B HACTOAIIEE BpeMs HE CYyIIECTBYeT 00IIeil Moaenu s ux onucanus. Bmecrto
9TOT0 OWMOAKKyMYJISIHS METANIOB B COOTBETCTBUU C KPUTEPHSIMH KiaccuQUKAMU  JTOJDKHA
YCTaHABIMBATHCS B Ka’KIOM KOHKPETHOM CJlydae Ha OCHOBE SKCIIEPTHON OLICHKHU.

A9.7.43 Xors 3HayeHus KBK yka3piBaloOT Ha CHOCOOHOCTh K OHMOAKKyMYJISIIIUH, B XOJIe
untepnperanun 3HadeHnd! KBK, u3MepeHHBIX A METaajJoB M HEOPraHWYECKUX MEeTAITUYECKHUX
COEIMHEHNW, MOXXET BO3HHUKHYTBH PANl OCIOKHEHHWH. [l HEKOTOPHIX META/UIOB M HEOPTaHMYECKUX
METAITHYECKUX COEIUHEHNN CYIIECTBYeT 00paTHasi 3aBUCHMOCTh MeXAy KOoHIeHTparueil B Boge u KbK
BHYTPU HEKOTOPBIX BOJHBIX OPraHU3MOB, W CIEAYET MPOSBIATH OCTOPOKHOCTHL MPU HCIIOJIL30BAHUHU
JMaHHBIX OMoKOHIeHTparuu. OCOOEHHO 3TO KacaeTcss OMOJIOTHYECKH BaXKHBIX METAIOB. DTH METaJlIbI
aKTUBHO PETYJIHMPYIOTCS B OPTaHU3Max, IJie OHH BBITIOJHSIOT )KH3HEHHO BaXHYI0 (yHKIH0. [[ockombKy
MUIIEBBIE MOTPEOHOCTH OPTraHU3MOB MOTYT MPEBHIIIATH KOHIICHTPAIIMIO METAJlJIa B OKPYKaroliel cpeje,
TO 3TO aKTHBHOE PETyJHUPOBAaHHWE MOXKET NMPUBECTH K Oosiee BhicoknM 3HaueHussMm KBK u x oOpartHoi
3aBucuMocTu Mexay KBbK u xoHmentpauueid metauia B Bojae. Korjga KoHUEHTpalluu B OKpYyKarolien
cpene ciabbie, MOXKHO OXHAaTh Oosiee Bbicokue 3HaueHUs KBK, koTopbie SBISIOTCS €CTECTBEHHBIM
CJICACTBUEM TIOTJIONMICHUS] METaia JJIs YIOBJICTBOPCHHS MHUIIEBBIX MOTPEOHOCTEH W MOTYT B 3TOM
Clydae CYHUTaThCAd HOPMaJbHBIM sBIeHHEeM. Kpome Toro, eciam BHYTPEHHSS KOHIICHTpPAIIHS
peryjiupyeTrcsi opranu3sMoM, TO usmepeHHble 3HaueHuss KBK Morytr ymeHbliathesi Mpu MOBBILIEHUHU
HapyXKHOU KoHIleHTpanuu. Korga HapyKHbIE KOHIIEHTPAIMKM HACTOJIBKO BBICOKU, YTO OHHM IPEBBIIIAOT
MOPOTOBBIM YPOBEHb WJIU TOJABIISIIOT MEXaHU3M PEryJIMPOBaHHS, OHH MOTYT HAaHECTH OpPTaHU3MY Bpes.
Cnez[yeT TaKXXE UMEThb B BUAY, UYTO MCTalll, HBHHmMHﬁCH JKU3HCHHO BAXXHBIM JJId JaHHOI'O OpraHU3Ma,
HE0053aTeNIbHO SBISICTCS TAKOBBIM ISl OCTANbHBIX. [[03TOMY, KOT/1a METaJI HE SBISETCS BaXKHBIM WITH
KorJa OMOKOHIIEHTpAlMS BAXXHOTO METaJlJIa MPEBHIIIAET YPOBHU KOPMJIEHUS, CIIEIYET YACIUTh 0CO000e
BHUMAaHHUE CIIOCOOHOCTH K OMOKOHIICHTPAIIUU U SKOJOTHUECKUM MPoOIeMaM.

A9.7.5 Ilpumenenue Kpumepues Kiaccuukauyuu K Memaiiam u MemaiiudyecKum
COCOUHeHUAM

A9.7.5.1 Beedenue 6 cmpamezuro knraccuguxayuu Memaiios u MEmaiiuieckux coeOUuHeHull
A9.7.5.1.1 Cxembl ki1acCU(UKAIMUA METANIOB U METAJUTMYCCKUX COSJUHEHUN OMMCHIBAIOTCS HUXKE U

KpPaTKO M3JI0KEHBI B BUJE AMAarpaMMbl Ha pucyHke A9.7.1. DTu cXeMbl COCTOAT U3 HECKOJIBKUX ITAIlOB,
B KOTOPBIX JAaHHBIC HCIOJIB3YIOTCS B LENAX NPUHATUSA pemieHus. Cxema KiacCUPUKALUUM HE HMEET
[eJIbI0 TCHEPUPOBAHKNE HOBBIX JAHHBIX. B ciydae OTCyTCTBUS TOCTOBEPHBIX JaHHBIX HEOOX0aUMO OyaeT
UCII0JIB30BAaTh BCE UMEIOIINECS JaHHBIE U HKCIIEPTHYIO OLICHKY.

B mmxecnenyromux pasgemax ccbuika Ha JI(D)Ksy OTHOCHTCS K DJIIEMEHTY WU
3JeMeHTaM MH(]OpMaIuu, KOTOpbIe OyIyT MCIOJIB30BAHbI JUJIs BEIOOpA Kiacca KiacCH(UKAIMKY MeTalia
W METAJJIMYECKOTO COCTMHCHUS.

A9.7.5.1.2 [Ipu paccMoTpernu manHbiX, kKacarommuxcs JI(D)Ksy MeTauimaecknx COeIUHEHUH, BaXKHO
YAOCTOBEPHUTHCS B TOM, YTO JJIEMEHT JAHHBIX, WCIOIb3YEeMbId HJis OOOCHOBaHHS KiacCU(UKAIUU,
BBIPQXKEH B BECE MOJICKYJIbl METAJUIMYECKOTO COCIUHEHHS, IMOJIeKANEro KiIacCHPUKAIMU. OTa
onepauml N3BCCTHA KAaK BBCIACHHC HOHpaBKI/I Ha MOJIeKy.HS[pHI)II\/’I BCC. TaK, XOTA 6OJ'ILIHI/IHCTBO JAaHHBIX
[0 METaJIaM BBIPAKEHO, HAIPUMEP, B MI/J METajlia, 3TO 3HAYCHHE JIOJDKHO OBITh CKOPPEKTHPOBAHO B
3aBHCHMOCTH OT COOTBETCTBYIOIIETO MOJICKYJISIPHOTO BECa METATUTMIECKOTO COSUHEHNUS, T.C.:

JI(9)Ksy meramnuueckoro coemunenuss = JI(D)Ks, meranna x (Monekynspusiii Bec
METAJNIMYECKOT0 coemHeHuss/ AToMHBIN Bec MeTaa)

- 578 -



Astopckoe npaBo © Opranuzanun O0beannennbix Hamuit, 2013 ron

Tak e MOXET OKa3aTbCcsi HEOOXOAUMBIM CKOPPEKTHPOBATH C TIOMPaBKOM Ha Bec
METAUINYECKUX COEIUHEHUN naHHbIe, Kacaomuecs KHD.

A9.7.5.2 Cmpameeus knaccugurayuy Memaiios

A9.7.5.2.1 Korma JI(Q)Kso nmms paccMmaTpuBaeMbIX MeTauIMdeckux woHOB > 100 wmr/m, Her
HEOOXOJUMOCTH TIPOJIOJDKATHh IPUMEHSITh CXEMY KJIACCHU(PUKAINHN K COOTBETCTBYIOIINM METAJLIaM.

A9.7.5.2.2 Korna JI(9)Ksy ans paccMaTpuBaeMbIX METaJUIMYECKUX HMOHOB cocTaBiser < 100 mr/n
WJIA PaBHSETCS 3TOMY 3HAYEHHIO, CIEAYET PACCMOTPETh UMEIOMIHNECS JaHHBIE, KAaCAIOIIHECS CKOPOCTH U
Maciitaba o0pa3oBaHUs HOHOB M3 3TOr0 Metajijia. UToObl OBITh JOCTOBEPHBIMU U MPAKTUYHBIMY, TAKUE
JNaHHbIE JOJDKHBI OBITH TIONYYEHBl C TOMOIIBID TIPOTOKOJIA O TpaHCHOPMAIHHI/PacTBOPECHUHU
(mpunoxenue 10).

A9.7.5.2.3 Kornma Takux maHHBIX HE UMEETCS, T.€. HET YETKUX U TOCTATOYHO JOCTOBEPHBIX TaHHBIX,
MOKA3bIBAIONUX OTCYTCTBUE TpaHCPOpMAlUM B METAUNIMYECKUE HMOHBI, TO TMPOJAYKT CIEIyeT
KJIaCCH(UIIUPOBATh TIO0 COOOpakeHUsM 0e30macHOCTH (XpoHWYEecKass TOKCHYHOCTh 4), Tak Kak
TOKCUYHOCTh 3THX PAaCTBOPUMBIX (DOPM MeTajijla CYUTACTCS JOCTATOYHO TPECBOKHOW M TIOITOMY OHHU
3aCITy)KHBAIOT KJIACCU(PUKAIINH.

A9.7.5.2.4 Korna umerorcs naHHbIE, MOJYYEHHbIE € IMOMOLIBID IPOTOKOJA O PAaCTBOPEHUH, TO
CIeAYyeT WCIOJb30BaTh ASTU PE3YJbTAThl IS OOJeTueHHs Kiaccudukamuu, coOIrojas IMpU STOM
CIeAYIOIINE TIpaBuia;

A9.7.5.2.4.1 7-cyTo4HOE UCIBITAHUE Ha TPaHCHOPMAIUIO

Ecau xoHUeHTpanus METAIINYECKMX HOHOB B PAacTBOpPE Mocie 7 CyTOK (MM paHbIIe)
npeseimaer JI(D)Ksp, TO kimaccupukamus MeTamuia MO yMOJYAaHHIO 3aMEHSIETCS  Cleqyrolen
KJIaccu(puKaIuen:

a) €CIIM KOHUEHTpALUs METAJUIMYECKUX HOHOB B PACTBOpPE IpPHU MaJO 3arpyske
ucneityemoro mnpoaykra > JI(2)Ksy, Meramn nomkeH OBITh OTHECEH K OCTpOH
tokcuyHoctu 1. Ero cienyeT Takxke oTHECTH K XPOHMUECKONH TOKCUYHOCTHU 1, ecnu
He Oyner qoKa3aTejbCTBAa KaK OBICTPOTO BBIJCICHUS W3 BOJHOW Cpeibl, TaK W
OTCYTCTBUSI OMOAKKYMYJISILIUY;

b)  echaum KOHLEHTpalMs METaNIMYECKUX HOHOB B PAacTBOpPE INpPHU CpeaHEH 3arpyske
ucneityemMoro npoaykra > JI(D)Ks), mMetamn gomkeH OBITh OTHECEH K OCTPOM
TOKCHMYHOCTH 2. Ero cienyer Takxke OTHECTH K XPOHUYECKOW TOKCUYHOCTH 2, €CIH
He OyZIeT M0Ka3aTelbCTBAa KaK OBICTPOro BBIACJIECHUS W3 BOJHOW Cpenbl, Tak U
OTCYTCTBUSI OMOAKKYMYJISIIUY;

c) eCclii KOHIICHTpAIlMs HOHOB METaljla B pacTBOpPE IIPU BBICOKOH 3arpyske
ucmpiTyemMoro mpoaykra > JI(D)Ksy, mMeTamn momkeH OBITh OTHECEH K OCTPOM
TOKCHMYHOCTH 3. Ero ciemyer Takke OTHECTH K XPOHUYECKOW TOKCHYHOCTH 3, eCIH
He OyJeT J0Ka3aTeahCTBa KaK OBICTPOTrO BBIJICICHUS W3 BOJHOW Cpejbl, TaK H
OTCYTCTBUS OMOAKKyMYJISIIHH.

A9.7.5.2.4.2 28-cyrouHoe HCTBITAaHUE Ha TpaHC(OpMAITHIO

Ecnu pesynbraTom mnpouecca, omucaHHoro B A9.7.5.2.4.1, sBuseTcs OTHECEHHE K
XPOHHYECKOH TOKCHYHOCTH 1, TO He TpeOyeTcs HUKAKOW JIOMOJIHUTEIBHOW OLEHKH, TaK KaK METaJll
Oynet kinaccu(UIIMPOBAH HE3aBUCUMO OT BCSAKOU JTOMOJHUTEIBHOW HHPOpMAIIHH.

Bo Bcex apyrux cimydasx MOTYT OBITh IOJYYCHBI JIOMOJTHUTEIBHBIC JAHHBIE C IOMOIIBIO
WCITBITAaHUS Ha pacTBOPEeHHE/TpaHC(HOpPMAIIUIO, C TEM YTOOBI MMOKAa3aTh, YTO KIACCU(DUKAIUS MOKET ObITh
n3MeHeHa. Eciau s BemecTB, OTHECEHHBIX K XPOHUUYECKONW TOKCHYHOCTU 2, 3 uiu 4, KOHICHTpAIUs
METAJUIMYECKUX HMOHOB B pPacTBOpPE IPU MaJOH 3arpy3Ke HMCIBITYEMOI'O BEIISCTBAa, IMOcie O0IIeH
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IPOJOJKUTENLHOCTH B 28 cyTok, > ponroBpemeHHoi KHD, To npousBepeHHas KiaccUpUKAIUS
OTMEHSETCS.

A9.7.5.3 Cmpameeus Kraccugurayuy MEMaiiuyeckux coeOuHeHull

A9.7.5.3.1 Korma JI(Q)Kso nmms paccmaTpuBaeMBIX MeETalIudeckux HWoHOB > 100 wmr/m, Her
HEOOXOJUMOCTH MPOJIOJDKATh IPUMEHSTh CXEMY KJIACCH(PUKAINHI K COOTBETCTBYIOIINM METaJLIaM.

A9.7.53.2 Ecnmu pactBopumocts > JI(D)Ksg, TO kiaccupukaunus HODKHA OCYLIECTBISITHCS Ha
OCHOBE PaCTBOPUMOI'O HOHA.

A9.7.5.3.2.1 Bce wMetamnuyeckue COEAMHEHHUS, PACTBOPUMOCTH KOTOPHIX B BojAe (M3MeEpeHHas,
HarpuMep, myTeM 24-9acoBOTO TPEABAPUTEIHLHOTO WCIBITAHUS Ha PAcTBOPEHWE WM pacCUUTaHHAS,
HampuMep, Ha OCHOBE MpoaykTa pacTtBopumoctH) > JI(D)Ksy KOHIIEHTpauu METATINYECKUX HOHOB B
pacTBoOpe, CUUTAIOTCA JIETKOPACTBOPUMBIMU METAJUIMUECKUMH coequHeHusiMu. Clieqyer NposBISATh
OCTOPOXHOCTH B Ciydae, €Clid pPacTBOPUMOCThH OJIM3Ka K 3HAYEHHWIO OCTPOH TOKCHYHOCTH, TaK Kak
YCJIOBUS, TPH KOTOPHIX HM3MEpPEHAa pPACTBOPUMOCTH, MOTYT 3HAYUTEIBHO OTIUYATHCA OT YCIOBHI
NPOBEJICHUSI UCTIBITAHUS HAa OCTPYIO TOKCHYHOCTh. B 3TOM ciydae mpenmnouTUTENbHO HCIOJIB30BaTh
pe3yabTaThl MPeABAPUTEIHLHOTO UCTIBITAHUS Ha PACTBOPEHHUE.

A9.7.5.3.2.2 JlerkopacTBOpHMBIE METAJUIMYECKHE COCIWHEHHUS KIACCHU(HUIMPYIOTCS Ha OCHOBE
JI(D)Ksp (c monpaBKkoi, eciii HEOOX0IMMO, Ha MOJICKYJISIPHBIN BEC):

a) ecnu JI(9)Ksy) pacTBOpEHHOTO METAIMYECKOTO HMOHA cocTaBiuseT < 1 Mr/m, To
COCIMHECHHUE TOJIKHO OBITH OTHECEHO K OCTpo# TokcmaHocTH 1. Ero ciaemyer takxe
OTHECTH K XPOHUYECKOW TOkcu4yHOCTH [, eciim He OyJeT IoKa3aTelbCTBa Kak
OBICTPOTO BBIJICICHUS U3 BOJHOU CPEJIbI, TAK U OTCYTCTBUSI OMOAKKYMYJISIIIUU;

b) ecnu JI(D)Ksy pacTBOpEHHOT0 METAJUNTMYIECKOTO HOHA cocTaBisieT > 1 mr/i, Ho < 10
MI/JI, TO COCAMHEHHE JOJDKHO OBbITh OTHECEHO K OCTpod TokcuuHoctu 2. Ero
CIeAyeT TaKXe OTHECTH K XPOHHYECKOW TOKCHYHOCTH 2, eclu He Oyner
JIOKa3aTeIbCTBA KaK OBICTPOTO BBIJEICHUS W3 BOJHOW Cpeibl, TAK U OTCYTCTBUSA
OMOaKKyMYJISIUH;

c) ecnu JI(D)Ksy pacTBOpEHHOr0 METANIMYECKOr0 MOHa cocTaBisieT > 10 mr/a, HO
<100 mr/mn, TO COeTMHEHUE JOIDKHO OBITh OTHECEHO K OCTPOl Tokcu4HOoCcTH 3. Ero
CJAeAyeT TaKXe OTHECTM K XPOHHMUYECKOW TOKCHYHOCTH 3, eciu He Oyuer
JI0Ka3aTeIbCTBA KaK OBICTPOIr'O BBIJICJICHUS U3 BOJHOW CPeJbl, TAK M OTCYTCTBHSI
OMOAKKYMYJISIIAH.

A9.7.5.3.3 Ecnu pacmeopumocms < JI(D)Ksy, coeounenue 00ax#cHO Oblmb OMHECEHO N0 YMOIUAHUIO
K XpOHUYEeCKOU moKkcuunocmu 4

A9.7.5.3.3.1 [IlpuMeHHTENbHO K KpUTEpUAM KiaccupuKammu, ciadopacTBOPUMBIE METANITHYECKUE
COCAMHEHUS OIPEeAIoTCs KaK COEIWHEHHS, H3BECTHAas pPacTBOPUMOCTh KOTOPBHIX (M3MepeHHas,
HarpuMep, myreM 24—4acoBOr0 IMPEJIBAPUTEIBHOIO0 HCIBITAHUS HA PACTBOPCHHE WIIM pPacCUMTAHHAS,
HampuMep, Ha OCHOBE MPOAYyKTa pacTBopuMocTH) MeHbIne JI(D)Ksy pacTBOpUMOro MeTamIndecKoro
noHa. B cnydasx, ecnm pacTBopuMBIe (OpPMBI MeTayuia B CIIa0OPACTBOPUMBIX METAJUTMYECKUX
coenuneHusx umeroT JI(D)Ksy, xortopas < 100 mMr/n uiau eciau BELIECTBO MOKET paccMaTpPUBATHCS Kak
cnabopacTBopuMoe, Kiaccupukanus (XpOHUYECKass TOKCHYHOCTh 4) JIOJDKHA TPOBOJIMUTHCS IO
YMOITYaHUIO U3 COOOPaKeHUH 0E301MaCHOCTH.

A9.7.5.3.3.2 7-cyTo4yHOE UCHBITaHHE Ha TPaHCHOPMAITUIO

B cayuae cnabopacTBOPUMBIX METANIMYECKUX M3MEHEHHH, OTHECEHHBIX 110 YMOJYaHUIO
K COOTBETCTBYIOIEMY KJIacCy U3 COOOpaKeHHH 0€30MacHOCTH, MOXHO HCIOIb30BaTh JOMOJHUTEILHYIO
UH(}OPMAIIHIO, MOJYYCHHYIO B pe3yibTaTe 7/—CyTOYHOTO HCIBITAHUS Ha TpaHC(OpMaIlHIo/pacTBOPCHHE.
Takue gaHHBIC AOJDKHBI BKIOYATh YPOBHM TpaHC(OpMALUU NPU MaJOH, cpeaHed M OONbLION 3arpys3ke
UCIIBITYEMOTO MPOAYKTA.
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Ecnu KoHLEHTpauusi MeTaNINYeCKUX MOHOB B pacTBOpE Iociie 7 CYTOK (WM paHblle)
npeseimaer JI(D)Ksp, TO kimaccupukamus MeTamia MO yMOJYaHHMIO 3aMEHSETCS  Cleqyrolien
KJIacCU(UKaINEH:

a) €CIIM KOHUEHTpALMs METAJUIMYECKUX HOHOB B pPACTBOpPE IpPU MaJoM 3arpyske
ucneityemoro mnpoaykra > JI(2)Ksy, Meramn nomkeH ObBITh OTHECEH K OCTpOH
tokcuyHoctu 1. Ero cienyeT Takxke OTHECTH K XPOHMUYECKOH TOKCUYHOCTHU 1, ecnu
He Oyner Jq0Ka3aTejbCTBAa KaK OBICTPOTO BBIJCICHUS W3 BOJHOW Cpeibl, TaK W
OTCYTCTBUSI OMOAKKYMYJISIUY;

b)  echau KOHLEHTpauusi METaNIMYECKUX HOHOB B PAacTBOpPE NpPHU CpeaHeH 3arpyske
ucneityemoro npoaykra > JI(D)Ksy, metamn gomkeH OBITh OTHECEH K OCTPOM
TOKCHMYHOCTH 2. Ero cienyer Takxke OTHECTH K XpOHUYECKOW TOKCUYHOCTH 2, €CIH
He OyIeT M0Ka3aTelbCTBAa KakK OBICTPOro BBIACJIECHHUS W3 BOJHOW Cpenbl, Tak U
OTCYTCTBUSI OMOAKKYMYJISILIUY;

C)  eclM KOHLEHTpalMs METAJUIMYECKUX HMOHOB B pacTBOpE NPU BBICOKOM 3arpyske
ucmpiTyeMoro mpoxaykrta > JI(D)Ksy, mMeTamn momkeH OBITh OTHECEH K OCTPOM
TokcugHoctu 3. Ero cienyeT Takxke OTHECTH K XPOHMYECKONH TOKCUYHOCTHU 3, eciu
He OyIeT M0Ka3aTelbCTBa KaK OBICTPOrO BBIJCICHHUS W3 BOJHOW Cpenbl, Tak U
OTCYTCTBHUS OMOAKKYMYJISLIUU.

A9.7.5.3.3.3 28-cyTouHOC UCIIBITAHUE HA TPAHCHOPMAITHIO

Ecnu pesynpraTom mnpouecca, omucaHHoro B A9.7.5.3.3.2, sBuseTcs OTHECEHHE K
XPOHHYECKOH TOKCHYHOCTH 1, TO He TpeOyeTcs HUKAKOW JIOMOJIHUTEIBHOW OLEHKH, TaK KaK MEeTaJll
Oynet kinaccu(UIIMPOBAH HE3aBUCUMO OT BCAKOU JTOMOJHUTEIBHOW HHPOPMALIHH.

Bo Bcex apyrux cimydasix MOTYT OBITh MOJYYEHBI IOMOJTHUTEIbHBIE JAHHBIE C TOMOIIBIO
UCIBITAHUS HAa pACTBOPEHUE/TpaHCHOPMaLIUIO, C TEM YTOOBI TIOKa3aTh, YTO KJIaCCH(HUKAIUSI MOKET OBITh
u3MeHeHa. Eciy U1 BEeIecTB, OTHECEHHBIX K XPOHHYECKOW TOKCHYHOCTH 2, 3 miau 4, KOHIEHTpaLHs
METAJUIMYECKUX HOHOB B pPAacTBOpE IpH MajJoH 3arpy3ke HCHBITYEMOTO BEIECTBa, IOcie oOmiei
MPOJOJDKUTENBHOCTH B 28 CyTOK, HWXKE WM paBHa npoirospemenHoir KHDO, 1o mnpoussenennas
KJ1acCU(UKALNS OTMEHSETCS.

A9.7.5.4 Pasmep u niowaows nosepxnocmu uacmuy

A9.7.5.4.1 Pa3mep u Tem Gosee muIomIaab NOBEPXHOCTH YaCTHUIL SIBISIETCS PEIIAIONIUM ITapaMeTPOM,
TaK KakK BCSIKOE M3MCHEHHUE pa3Mepa WM IUIOMAIH MOBEPXHOCTH UCIBITAHHBIX YaCTHUI[ MOKET BBI3BAThH
3HAUUTCIbHOC U3MCHCHHEC KOJIMYECTB MCTAIIIMYECKUX HOHOB, BI)ICBO60)KIL€HHI)IX 3a I[aHHLIﬁ HWHTEPBAJI
BpCMCHU. Taxum o6pa30M, OTH pasMEep WU IIOIIa[lb MOBEPXHOCTHU YACTULl YCTAHABIMBAIOTCA B LECIAX
UCTIBITAHUS Ha TpaHC(POpPMAIUIO, YTO IO3BOJSICT OCHOBBIBATH CpPAaBHUTEIbHBIC KIACCUPUKAIINN
UCKITIOYUTEIBHO Ha KOJHMYECTBAX MCIBITAHHBIX TMPOAYKTOB. (OOBIYHO B MOJYYEHHBIX JIAHHBIX
KJIacCU(UKAIMKU HCIIONb3yeTCsT CaMblii MalleHbKHH pa3Mep YacThl, WMEIOMIMXCS Ha pBIHKEe, A
ompeJieNieHnst cTerneHu Tpancopmaruu. MoryT ObITh CiIy4daW, KOrja JaHHbIe, IOJYYeHHBIE B
OTHONICHWH KOHKPETHOTO  METaJUIMYECKOTO TIOPOIIKa, HE CYUTAIOTCS  MOJXOSIIUMH IS
KJIaccupuKauuu KOMIAKTHBIX (opm. Hampumep, korma MokeT OBITH J0Ka3aHO, YTO HCIBITAHHBIN
MOPOILOK SIBJISIETCS B CTPYKTYPHOM OTHOLIEHWUH OPYTUM MaTepHaloM (MMEIOUIMM, HapuMep, OPYTyIo
KpUcTALIOrpadMueCKy0 CTPYKTYPY) W/UIHM ObLUT MPOU3BEICH MyTEM 0CO00I0 METOJa M HE MOXKET ObITh
MOJIy4eH M3 KOMIIAKTHOT'O MeTalja, 3TOT KOMIIAaKTHBIH METaJUI MOKET KJIacCU(ULUUPOBATHCS HA OCHOBE
UCIBITAHUS, B KOTOPOM HCIIOJIB3YIOTCS OoJjiee XapaKTepHbIe pa3Mepbl WIM IUIOMIaJb MOBEPXHOCTH
YacTHIl, €ClIM TaKue JlaHHble MMEIOTCs. [1opomoK MoXKeT KiiacCH(UIUPOBATHCS OTIEIHHO Ha OCHOBE
JaHHBIX, IMOJTYUYCHHBIX IO 3TOMY IIOPOLIKY. O,ZIHaKO B O6BI‘IHLIX YCIO0BUAX HE NMPECAYCMOTPECHO, qTOOBI
Jenanoch 0onee IByX MPEAJIOKEHUH 0 KIacCH(PUKALUU OJTHOTO U TOr'0 XKe MeTaJlja.
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A9.7.54.2 Mertamipl, 4acTHITBI KOTOPBIX MEHBIIE OHAMETPa, YCTAaHOBJICHHOTO IO yMOJTYAHUIO B
pa3smepe 1 MM, MOTYT WCHUBITHIBATBCS Ha HWHAMBUAYalbHOW OCHOBE. B KauecTBe mnpumepa MOXKHO
MPUBECTH METAJTMYECKHUE MOPOIIKH, MPOW3BOIUMEIE 10 WHOW TEXHOJIOTHH, MM TOPOIIKH, AOIIUE
0oJiee BBICOKYIO CKOPOCTb pacTBOpeHHs (MM pPeakiMH) IO CPaBHEHUIO C JUTOH (OpMOH, 4TO BEAET K
Ooiee cTporoii KiraccupuKaIum.

A9.7.5.4.3 HcnbiTaHHBIE pa3Mepbl YAaCTHIl 3aBUCAT OT AHAIM3UPYEMOrO BEIECTBA M IMOKa3aHbl B
HIKECISAYIOIIeH TadnuIie:
Tun Pa3mep yacTuu 3amMmeuanus
Merannmnueckue | Hammensmnii xapakrep- | Huxorna He mpessimaet 1 Mmm
COEIMHEHU S HBIA pazMep, UMEIOIIUICS
Ha pBbIHKE
Meramumueckue | HanMmenpmuii xapakrep- MoskeT ToHaJOOUThCS yUeT pa3IuYHbIX HCTOYHHUKOB,
MOPOILKH HBIH pa3Mep, UMEIOLIUICS | €CIIM MOPOIIKH 00J1a1al0T Pa3IuYHbBIMU KPUCTAIIIO-
Ha pBIHKE rpadudeckumMu/ MOpHOIOTHUECKUMH CBOHCTBAMHU
KowmmakTHbIe 1 MM CraHmapTHOE 3HaYCHUE MOKET OBITh U3MEHEHO B
MeTaJlIbl ciyyae J0CTaTOYHOrO 00OOCHOBaHUS
A9.7.54.4 Jlns HeKOTOpBIX (hOPM METAIIIOB UMEETCS BO3MOXXHOCTD MTOJTYUHTh, UCTIONB3YS TTPOTOKOIT

o tpancpopmanuu/pactBopennn (OECD, 2001), koppensiquio Mexy KOHIEHTpaueil MeTaJuIMuecKoro
MeTajljla TOocJIe€ YCTAHOBJIEHHOTO HHTEpBajla BPEMEHM M IOBEPXHOCTHBIMHU 3apsAJaMHM HCIBITAHHBIX
¢bopm. B Takmx caydasx ObUt0 OB BO3MOXKHO IPOCYMTATh KOHLEHTPALMIO PAaCTBOPCHHBIX
METaNIMYECKUX HOHOB AJII METajula ¢ Pa3IU4YHbIMU YaCTHLIAMHU, UCTIONB3YS NMpeasiokeHHblil Ckuddom u
apyrumu  (Skeaff et. al.,, 2000) merox, OCHOBaHHBI Ha KPUTHYECKOW IUIOMAAM IOBEPXHOCTH
(CM. COOTBETCTBYIONTYIO CCBUIKY B 4acTu 5 momonHeHus VI — MeTaniasl 1 MeTalIndeCKUe COSNHECHUS).
T.e. Ha OCHOBE ATOU KOPPENAIUU M C YIETOM COOTBETCTBYIOIIMX TAHHBIX TOKCHYHOCTH MOYKHO OBLIO
Obl, BEPOSATHO, OMPEICIUTH KPUTHUYECKYIO YACIbHYIO MOBEPXHOCTh BEIIECTBA, COOTBETCTBYIOLIYIO
JI(O)Ksp, a 3areM KOHBEPTHPOBATH 3Ty KPUTHUYECKYIO IUIOLIAAb MOBEPXHOCTH MaJbIX, CPEIHHUX U
OOJBIINX KOJWYECTB 3arpy’KEHHOTO BEIIeCTBAa, KOTOPBIE UCIIOIB30BAINCH JJI OTpPE/IeIeHNUs] OTTAaCHOCTH.
XOTS 3TOT MOAXO0A OOBIYHO HE MCHOJIBb3YETCS I KIaCCHU(PHUKALUHU, C €ro MOMOLIBI0 MOXHO IOTYYHUTh
MO0JIE3HYI0 MH()OPMAIIHIO, KACAIOLIYIOCS MAPKUPOBKH M MTOCIEIYIOMINX PELICHHI.
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Puc. A9.7.1: CtpaTterus kjaccuukanuu MeTa/JJIOB U COeIUHEHUI MeTaJLJIOB

MeTaajbl WU COeIUHEHUSI METAJLIIOB

| e

JI(D)Kso pacTBOpuMOro Metanaudeckoro nona > 100 mr/n JA He kaaccupuuupoBarhb
——»

HET l

(MeTaIn!) HET (coeguHeHHUS METaIJIOB)

PaCTBOpI/IMOCTB COCIUMHCHHUA METAJIIIOB

> JI(D)Kso 10 MMEIOIIMMCS JaHHBIM JA KJIACCU®PUIIUPOBATD
C TOYKH 3pEHUSI OCTPOU U XPO-

HUYECKOU TOKCUYHOCTH Ha
ocuose JI(D)K5, meTammnue-
24-gacoBoe 0TOOPOYHOE HCTIFITAHUE Ha CKOTO HOHA, C MONPaBKOil Ha
TpaHC(l)OpMaHI/IIO/paCTBOpeHI/Ie HOK&BLIBE[GT% MOHeKyHﬂpHLIﬁ BEC

yto KoHIeHTpanus = JI(D)Ks, pacTBopen- (em. A9.7.5.1)

HOU popmbI

HET wnu HeT naHHBIX

i HET Dma pamka kraccugurayuu OmHOCUmMcs,

v MONLKO K MEMANNUUCCKUM COCOUHEHUAM

Hmeromuecs nTaHHbIE 7-CyTOYHOTO MOJHOLEHHOTO HMCIIbI-
TaHWUS Ha TPaHCPOPMALIHIO/PACTBOPEHUE

HET l A
Konuenrpanus npu > OtHectn k —— Takke oTHecTH K Kiacey 1 mo xponuue-
MaJjol 3arpyske > A Kuaacey 1 no CKOM TOKCHYHOCTH, €CJI HET JOKA3aTEIbCT-
JI(D)Ksy pacTBOpEH- 0CTPO¥i TOK- Ba OBICTPOTO BBIJIEJICHUS U3 BOJHOU CPEJbl U
HOM popmbI CHYHOCTH OTCYTCTBHS OMOAKKyMYIAIIHH
HET Taxxe oTHecTH K Kitacey 2 mo xponuue-
CKOIl TOKCMYHOCTH, €CIIN:
KoHIeHTpaIus npu OTHECTH K 1) HeT moka3aTenbCTBa OBICTPOTO BEIACIIEC-
CpC,I[Heﬁ 3arpyske —_ K.ﬂaccy 2m10 ——» HUA U3 BOAHOU CPEAbI UJIU OTCYTCTBUA
> JI(9)Ks, pactBo- A OCTpOIi TOK- 0MOaKKYMYIISLNH; NN
peHHOH (HOpMEI CHYHOCTH 2) TOJIHOIIEHHOE UCIBITAHHUE Ha TpaHchopma-
[UI0/PacTBOPEHHE TTOKA3BIBACT, YTO MOCIIE
28 CyTOK KOHIIEHTpalUs IPU MaJlol 3arpys-
ke < noarospeMenHoit KHO pacTBopeHHOI
(dbopmbI
HET

Taxxe oTHecTH K Kiacey 3 mo xpoHuye-
CKOI TOKCMYHOCTH, €CJIU:

KoHIenTparus npu OTHECTH K » 1) HeET noKazaTenbCcTBa OBICTPOTO BBIAETE-

GonbIIIoit 3arpyske > JJA Kaacey 3 no HUS U3 BOJAHOM CpPeJbl MIIM OTCYTCTBUS
JI(Q)Ks5 pacTBOpEH- 0CTpOii TOK- OMOAKKYMYIISIIUN; UITH
HOH popmbI CHYHOCTH 2) TOJHOILIEHHOE NCHBITAHUE Ha TpaHCcopMa-

LIUI0/PacTBOPEHHE TOKA3bIBAET, UTO IOCIIE
28 CyTOK KOHIIEHTpalUs MPU MaJIoi 3arpys-
ke < noarospeMennoil KHD pacTBopeHnHoOl
(dbopMBbI

HET

OtHectn Kk Kiacey 4 no octpoii TOKCHYHO-
v CTH, €CJIH MOJHOLEHHOE UCIBITAHNE HAa TPAHC-
(hopmaruio/pacTBOpeHIE HE TOKA3bIBACT, YTO
rnociae 28 CyTOK KOHIEHTpalus < JoJIroBpe-
merHoi KHO pacTBopeHHON hOpMBI
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IIpuioxkenne 9
JOITOJIHEHHUE I

OmnpenejieHne CNOCOOHOCTH OPTAHNYECKUX BEIIeCTB K Pa3JiosKeHHI0

1. OpraHnyeckrue BeIIeCTBA MOTYT pas3jiaraThCs T0J JCHCTBHEM aOMOTHYECKHX WU
OMOTHYECKUX MPOIIECCOB MU UX KOMOMHAIMH. [IJist onipe/iesieH sl CIIOCOOHOCTH K Pa3ioKEeHUI0 HMEETCs
Pl CTaHAAPTHBIX NPOLEAYp WM ucHbITaHWi. OOIIMe MPHHIUIBI HEKOTOPBIX M3 HUX OIHCHIBAIOTCS
HIKe. Peur HUM B KoeM ciydyae HE HJET O TOM, YTOOBI JaTh BCEOOBEMIIOUIMI 0030p MO METoaaM
UCTIBITAHUN Pa3/1aracMOCTH, a YTOOBI JIUIIb MPUBS3aTh 3TH METOJbI K KJIacCU(UKALUU BUIOB OMACHOCTH
IUJI. BOAHOM cpenbl.

2. Cnoco0HOCTH K a0MOTHYECKOMY pa3pyLIeHUI0

2.1 AOuoTHYecKOe  pa3pyllCHHE BKJIIOYAET  XMMHYECKYK  TpaHC(hOpMaIUIo u
thoroxmmudeckyio TpaHchopmaruio. OOYHO adMOTHYECKHE TPEBPAIICHHS MPUBOIIAT K 00pa30BaHUIO
JIPYTUX OPTaHUYEeCKHX COCIMHEHUH, HO HE BBI3BIBAIOT MOJHYI0 MUHepanmmn3anuo (Schwarzenbach et al.,
1993). Xumuueckasi TpancopMmanusi onpenensieTcss Kak TpaHchopManus, Tpoucxozsmas 6e3 cBeta u
0e3 ydacTusi OpraHU3MOB, TOTAA KakK JIsl POTOXMMHUYECKHX TpaHchopmauuii TpedyeTcs CBET.

2.2 [IpumepaMu COOTBETCTBYIOIIMX IPOIECCOB XUMHYECKOW TpaHCPOpMaIllUK B BOIHOU
cpele SBIISIOTCS THAPOIN3, HYKICOMHUIbHOE 3aMEIICHNE U OKUCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH
(Schwarzenbach et al., 1993). bonee BaXXHBIM W3 HUX YacTO CUUTACTCS TUIPOIU3 — €AUMHCTBEHHBIN
MPOIeCC XUMHUYECKOH TpaHC(OpMAlLMKM, B OTHOLUICHUH KOTOPOrO0 OOBIYHO HMMEIOTCS MEKIyHapOHbIC
PYKOBOMSAIINE TMPUHIUIL HCHBITaHWA. ONBITHI Ha a0MOTHYECKOE Pa3pylICHHE XHUMHUYECKUX BEIISCTB
OCHOBAHBI OOBIYHO Ha OIPEACICHINH CKOPOCTEH TpaHC(POPMAIINU B CTAHIAPTHBIX YCIOBUSX.

2.3 T'uoponus

2.3.1 Iunponus o3navaer peaknuio HykieopuinoB H,O mmu OH ¢ XuMHUYecKUM MPOAYKTOM,
MpU  KOTOPOW (BBIOBIBAIOMIAs) TpYIIIa XHMHYECKOTO MpOAyKTa oOMeHmBaeTcsa c¢ rpymnmoi OH.
['upponusy noaBep>KeHbl MHOTHE COEAMHEHHS, OCOOCHHO MPOU3BOIHbIE KUCIOT. ['apon3 MoxeT ObITh
KaKk aOMOTHYECKHM, TaK ¥ OMOTHYECKHUM, HO TPHUMEHHUTEIHHO K UCIBITAHUSM paccMaTpUBaThCs Oyaer
UG a0MOTHUYECKUH THIpPONU3. [WApOIN3 MOXKET OCYHMIECTBISATHCS MOJA JNCHCTBHEM Pa3IUnIHBIX
MEXaHU3MOB HOpu pa3nuuHelx pH ("HeWTpanbHBI" TUAPOIU3 WIM TUAPOJH3, KaTAIU3UPYEMbIH
KHCJIOTaMH WJIM OCHOBAaHMUSMH), U €ro CKOPOCTh MOXET CYIIECTBEHHO 3aBHUCETHh OT BOJOPOIHOTO
IOKa3aTels.

232 B Hacrosimiee BpeMst MMeeTCsA iBa PYKOBOJSIINX MPUHIIMIIA OIEHKH HEOMOJIOTHIECKOTO
rugponusa — pykoBomsmmi mpuamun 111 O3CP "Hydrolysis as a function of pH" ("I'mmponus B
3aBucumoctu oT pH") (coorBercTByrommit OPPTS 835.2110 u metox OPPTS 835.2130 Hydrolysis as a
function of pH and temperature ("['mnponu3 B 3aBucumoctu ot pH m temmeparypsr'). PykoBoasmimit
npuHiuil 111 ODCP no3BoiseT onpeaenuTs 00y CKOPOCTh THAPOIN3a MpH pa3audHbeix pH B uncroit
Oydepnoii Boge. McnbiTaHue COCTOUT M3 ABYX YacTel — MPEABAPUTEIBLHOTO MCIBITAHUS, TPOBOJAUMOIO
HAa XUMUYECKHMX BELIECTBaX, CKOPOCTH THAPOJM3a KOTOPBIX HE HM3BECTHbI, W Oosiee MOAPOOHOIO
UCIBITAHUS, [IPOBOJUMOrO Ha BEIIECTBAX, W3BECTHBIX KAaK HEYCTOMUYMBHIC B BOJAE, U BEIECTBAX, AJ
KOTOPBIX IpPEIBapUTEIbHOE HCHIBITAHUE MOKa3ano ObICTpbId ruaponu3. Ilo ucteueHun 5 cyTok mocie
Hayajlla I[POBEICHUSA MNPEABAPUTEIBHOTO HCHBITAHUS M3MEPSIETCs] KOHIECHTpPAUUs XHUMHYECKOTO
coearHeHns B Oy(epHBbIX pacTBOpax Hpu 3HadeHusx pH, auamna3oH KOTOPBIX OOBIYHO BCTpEUYaeTcs B
okpyxaromieit cpeae (4, 7 u 9) u npu 50 °C. Ecnu KOHIEHTpaIUs XUMHYECKOTO MPOAYKTa YMEHBIIUIACh
Ha meHee yeM 10%, To cunTaeTcs, 4TO STOT HMPOAYKT YCTOWYHUB B BOJE; B MPOTUBHOM CIydae MOTYT
ObITh TpoOBeleHBl yriayOjaeHHble HcHbITaHusA. [lpu yrayOneHHBIX HCHBITAaHUSAX O00IIAs CKOPOCTh
TUApONU3a omnpenenserca npu Tpex 3HaueHusx pH (4, 7 u 9) myrem wu3MepeHHs KOHIIEHTpAIUU
XUMHYECKOT0 NPOAYKTa B 3aBUCHUMOCTH OT BpeMeHH. CKOpPOCTb THAPOIHM3a ONpEelessieTcs] MpH
pPa3IMYHBIX ~ TeMIeparypax, dYTOObl MOXHO OBIJIO  OCYIIECTBUTb HHTEPIONIMPOBAHHE WM
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9KCTPANOJMpOBaHNE MPUMEHHUTENHBHO K TeMmIleparypaM, HaOmogaeMbIM B OKpYXKaloIIed cpene.
ITo ceoemy mnany ucneitanuss OPPTS 835.2130 nmouyTH MAEHTUYHBI MCHBITAHUAM, MPEAYCMOTPEHHBIM
Pykooasimium npuramumnom 111 ODCP: pasnmuuume MekXJy HHMHU CBS3aHO, TJIAaBHBIM 00pa3oM, C
00pabOTKON TaHHBIX.

2.3.3 Cnegyer OTMETHUTh, YTO, INOMHUMO THAPOIU3a, KOHCTAHTBl CKOPOCTEH THIAPOJIH3a,
OTIpE/ICNICHHBIC B PE3YJIbTATE ITUX HCIBITAHWH, BKIIOYAIOT BCE APYrue adMoTHYeCcKue TpaHchOopMaIuy,
KOTOPBIC MOT'YT MPOUCXOJNUTH 0€3 CBETa MPH JaHHBIX YCJIOBUSIX MCIBITaAHUI. BbUIO 0TMedeHO Xopoliee
COBITIaJIEHUE CKOPOCTEH r'Upoin3a B IPUPOIHBIX Bojax U B unctoi Boae (OPPTS 835.2110).

24 Domonus

2.4.1 B mnacrosmee Bpems He uMmeercs pykopoasmiero npuniuna O3CP, kacaromerocs
(dhoromerpaganuy B BOJAHBIX Cpeax, a CYIISCTBYET JUIIb PyKOBOJICTBO MO MPAMOMY (POTOJU3Y B BOJAHBIX
cpenax (OECD, 1997). Ilpennonaraercsi, 4YTo 3TOT pabo4yuii JOKYMEHT CTaHET OCHOBOH
3aIUTaHUPOBAHHOTO pPyKOBoAsImero npuHiuna. CoriacHo cojepKaliuMcsi B HEM  ONPECICHHSIM,
(doTonpeBpallleHne COCIMHEHUH B BOAEC MOXKET NPUHUMATh (OPMBI MEPBUYHOTO HMIM BTOPUYHOTO
(dhoTompeBpameHusi, mpuYeM TNepBUYHOE QoTonpeBpamenne ((GpoToau3) MOXKET, B CBOIO OUepens,
Moapa3AeiAThC Ha TpsaMol (otonn3 u HempsMmou ¢otonms. [lpsamoe ¢oTompeBpamenne (HhoToOTU3)
IPOUCXOJUT B cllydae, KOrJa XUMHUECKUH MPOIYKT MOTJIOMIaeT CBET U MOJABEpraeTcs Tpanchopmaiu,
SIBJISIFOIIEHCST TIPSIMBIM CJICJICTBUEM A3TOTO TMOrJolieHus. HemnpsiMoe ¢oronpespaiieHue TPOUCXOAUT B
ciyyae, Korja Apyrue Bo30yKIEHHBbIC BHUIBI TEPEIAIOT DHEPTHI0, DJICKTPOHBI WIIM aTOMBI BOJIOPOJA
XUMHYECKOMY MpPOAYKTY, BBI3BbIBaS TakKUM o00pa3oM TpaHchopManuio (CeHCHOMITM3UPOBAHHBIN
¢dotonus). ['oBopsT, uTO poTOMpEBpaIICHHE BTOPUYHO, €CIIH MIPOUCXOIAT XUMUUECKHE PEAKIIUU MEKIY
XUMHUYECKUM TMPOJIYKTOM W KOPOTKOXKHBYIIUMH PEAKIMOHHO-CIIOCOOHBIMH BHUJAaMH, TaKHMH Kak
TUAPOKCUPAANKAIBI, TEPOKCUPAANKAIBl WM CHHTJIETHBIH KHCIOPOA, KOTOPBIH oOpasyercsa B
OPUCYTCTBUU CBETA IMOJ JIEHCTBHEM pEaKLMi, B KOTOPHIX YYacTBYIOT BO30YXKICHHbBIC BHUJbI, TAKHE KaK
TYMHMHOBAsI KUCJIOTA, QyJIbBUHOBAsI KMUCIOTA UM HUTPATHL.

2.4.2 [ToaTOMy €JIMHCTBCHHBIMH HWMEIONIUMHUCS HA CETOMHSIIHUA JICHb PYKOBOJISIIIUMHU
OPUHLMIIAMH, KacalolmuMHUCcs (OoTompeBpalleHuss XMMHUYECKHX NPOAYKTOB B Boje, sBistoorcs OPPTS
835.2210 "Direct photolysis rate in water by sunlight" ("CkopocTs npsimoro ¢poTonu3a, NPOUCXOASIIEro
B BOjJIe TI0J Bo3neiicTBueM conHeunbix yudeit") u OPPTS 835.5270 "Indirect photolysis screening test"
("IIpenBapurenbHoe WcHbITAHUE Ha HenpsiMoid ¢otonu3"). B  wucmeitanmsx OPPTS  835.2210
UCIIOJIb3YyeTCs SPYCHBIN nmoaxoxa. Ha ypoBHe 1 KOHCTaHTa MaKCUMalIbHOM CKOPOCTH HpsiMOro (hoTonuza
(MUHMMAaIBHBIM TMEpUOJ TOJypacnaja) pacCUUTHIBACTCS Ha OCHOBE HW3MEPEHHOTO MOJSIPHOTO
kod(pdulMeHTa MOrJomeHns. YpoBeHb 2 BkimouaeT ae (aspl. Ha daze 1 xumuyeckudd mpoaykT
nojasepraercsi (OTONM3y MOJ BO3ACHCTBHEM COJHEYHBIX JydeHd, M TakuM oOpa3oM MOJydaroT
MpUOIM3UTENHHYI0 KOHCTAaHTy cKkopocTh. Ha daze 2 ompepenstor 6ojiee TOYHYIO KOHCTAHTY CKOPOCTH,
UCTIONIb3YSI aKTHHOMETpP, KOTOPBIH KOJHMYECTBEHHO OIpeAelsieT MHTCHCHBHOCTH CBETA, BO3JICHCTBHIO
KOTOPOTO XMMHYECKHH HpOoAyKT Obul (pakTHuecku moxasepxeH. Ha ocHOBE M3MEPEHHBIX MapaMeTpOB
MOJKHO PaccuuTaTh PaKTUUECKYI0 CKOPOCTh NPAMOH (poTomerpasaluu Npu pa3aIddyHbIX TeMIepaTypax U
Ha Pa3JIMYHBIX IIUPOTax. DTa CKOPOCTH Pa3jOKEHUS MPHUMEHSETCS JHIIb K BEPXHEMY CJIOI0 BOIHOIO
oowvekta. Hanpumep, k mepBbiM 50 cM WiM MeHblIE, W JIMIIb B TOM cllydae, €CJIM BOJAa YHUCTas U
HACBILEHA BO3JyXOM, UTO, IOHATHO, HE BCETJa MOXHO BCTPETUTH B Iipupoxe. [lonydeHHsle pe3ysbTarsl,
OJIHaKO, MOKHO PacHpOCTPaHUTh Ha JIPYTUE YCIOBHS OKPY>KaIOLIEH cpelbl, HCTIOIb3Ysl KOMIBIOTEPHYIO
IporpaMMy, KOTOpasl YUYMTHIBAET OcjialOjeHHUe MHTEHCHBHOCTH CBETa B IPHUPOIHBIX BOJAAX WM ApPYrue
COOTBETCTBYIOIIHE (PAKTOPBI.

2.4.3 [IpenBaputensubie ucneitanuss OPPTS 835.5270 kacatorcs nempsimoro (oTosm3a
XUMHYECKHUX BEIECTB B BOJAX, COACPKALINX I'YMHUHOBBIE BEIIECTBA. DTH UCIBITAHUS [TIOCTPOCHBI Ha TOM
OPUHLNIIE, YTO B NPUPOJHBIX BOJAX, HAXOISIIMXCS MOJ BO3ACHCTBHEM €CTECTBEHHOI'O COJHEYHOIO
CBETa, CKOPOCTh HM3MEPEHHOTO (HOTONMpEBpaIlleHUs] BKJIIOYAET Kak MpsMoe, TaK U HENpsMoe
(doronpeBpamieHne, TOrna Kak B YUCTOH BOJE MPOUCXOIUT JHIIB MpsiMoe (oronpeBpanierne. [loaTomy
B COOTBETCTBMHU C ONpelIeTeHUsIMH, cHOpMyIHpoBaHHBIMU B pykoBoacTBe ODCP, paszHuua mexay
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CKOPOCTBIO HPSIMOTO (POTOPA3IOKEHNS B YUCTOH BOJE M OOIIMM pA3IOKEHHEM B NPUPOIHON BoOje
ABJIIETCA CYMMOH HempsMoro (OoToju3a M BTOPHUYHOTO (OTOPA3JIOKEHHUS COTJACHO OMpEIEICHHIM,
U3JIOKEHHBIM B mpuioxkeHnn 9 PykoBoactsa. Ha mnpakTuke, mHpu NpOBEJEHWHM HCHBITaHUH,
WCIIOB3YIOTCS TYMHHOBBIE  BEIIECTBA  MPOMBIIUIEHHOTO  MPOUCXOXKACHUS I  TOTYyYESHHS
CHHTETHYECKON T'yMHMHOBOW BOJbI, HWMHUTHpYIOIEH NpupoAHyro Boay. Cieayer OTMETUTh, YTO
ONpEJICICHHAss CKOPOCTb HENpsMOTo (OTONpEeBpalieHUsl ACHCTBUTENbHA JUIIb U1 BPEMEHH roja U
IIUPOTHI, NPUMEHHUTENHHO K KOTOPHIM OHa Oblla OmpelesieHa, W YTO HEBO3MOXXHO NEPEHECTH
MOJTyYeHHbIE Pe3yIbTaThl Ha IPYTHE MIUPOTHI U Ipyrue BpeMeHa roja.

3. CnocoOHOCTh K OMOTHYECKOMY Pa3JI0KEeHUI0

3.1 Hwxe npuBOauTCS JNHIIL KpaTKUK 0030p METONOB HCIBITaHHS. boiee moIpoOHYIO
uH(popMannio cMOTpH B cBOAHOM JokymeHTte ODCP mo mcnbpiTaHusSM Ha ompelieieHre CIIOCOOHOCTH K
ouopaznoxennro (OECD, 1995).

3.2 Jlezkan 6uopasnazaemocms

3.2.1 CraHjapTHBIC UCIBITAaHUS Ha ONPEACIICHHE JIETKOW OMOopa3iaraeMoCTH OPraHUYeCKHUX
BEIIECTB pa3paboTaHbl psiaoM opranu3annii, Bkmodass ODCP (pykoBomsmume npuaiunsl 301A-F
ODCP), EC (ucusrranus C.4), OIIIITC (835.3110) u UCO (9408, 9439, 10707).

322 WcnbiTaHuss Ha oOmpelelieHHe JIETKOW Ouopa3iaraeMOCTH — SIBJISIFOTCS  CTPOTUMHU
UCIIBITAHUSMK, KOTOPBIE OCTAaBISIOT JIUIIbL Majo IIIAHCOB Ha TO, 4YTOOBl OHOpPA3JIOKEHHE U
aKKIUMaTu3anug mpon3ounuii. OCHOBHBIE YCJIOBHUS TPOBEACHHS HCIBITAHWM, TapaHTHUPYIOIIHE OTH
XapaKTEPUCTUKHU, SIBISIIOTCS CIACAYIOMIUMU:

a) BBICOKAsI KOHLEHTpalLUs UCIbITYyeMoro BemecTBa (2—100 mr/m);

b)  wuwcmeITyemMOe BEMmIECTBO SBISIETCS EAMHCTBEHHBIM HCTOYHUKOM yTiepoaa u
SHEPTHH;

c) KOHLEHTPAIUS UHOKYJISATA OT HU3KOU 10 cpeiHel (10*-10® xaeTox/m);
d) mpeamanmTamus WHOKYJISITA HE AOIYCKAETCS,;

e) 28-cyTo4Has MPOAOHKUTENBHOCTh UCIBITAaHNHN, BKIOYasd 10—CcyTOUHBIH HMHTEpBal
BpemeHH (3a uckimoyenuem metona MITI I (pykosoasiuuii npuniun 301C O2CP),
B TEUCHHE KOTOPOTO JIOJDKHO MTPOU30UTH Pa3lioKeHUE;

f) Temrneparypa ucneitTanus < 25 °C; u

g)  mnoporoBbie ypoBHH, paBHble 70% (yctpanenune XIIK) wmu 60% (u3menenue
notpedroctn B O, mim obpasoanue CO,), CBUICTEIHCTBYIONIIAE O IOITHOU
MUHEpau3auu (MpeJnosiaraerTcsi, YT0 OCTABIIMICS YIJIEBOJOPOJ HCIBITYEMOI'0
BEIIlECTBA BKIIFOYCH B PacTyIyo OuomMaccy).

3.2.3 [Ipenmomaraercst, 9TO TOJOXHUTENbHBIM pe3yabTaT B OJXHOM W3 UCIBITAHUH Ha
ONPEJICIICHUE CIIOCOOHOCTH K JIETKOMY OMOPAa3JI0KEHHIO CBUIETEIBCTBYET O TOM, YTO BELIECTBO OynaeT
ObICTpO pasyiaraThCsi B OKpyKatouiedl cpene (pykoBoasimue npuHuunsl ODCP B oTHomeHun
ACHBITAHUM ).

3.2.4 Tpamunmmonusie ucnpiTanuss Ha BIIK (mampumep, wmcmeitanumst C.5 EC) Toke moryr
IPOJEMOHCTPUPOBATh, CHOCOOHO JHM BEIIECTBO K JIETKOMY OHOpAa3NIOKEHHI0. B 3THX HCHBITAaHUIX
OTHOCHUTENbHAs S-CyTOouHasi OMOXUMHUYECKas MOTPEOHOCTh B KUCIOPOJIE CPAaBHUBACTCS C TEOPETUUECKON
notpedHocThio B kucimopome (TIIK) wnm, korma TakWx MaHHBIX HE HWMEETCS, C XHUMHYECKOU
norpedHocThio B kucinopone (XIIK). Mcnbitanus mponoinkaloTcs B TEYEHHE 5 CYTOK, M MOITOMY
OPOTOBOE 3HAYCHHE, YCTAHOBIEHHOE HAa ypoBHE 50% B COOTBETCTBHH C NpEAaracMbIMU KPUTEPUIMHU
KIacCU(UKAIMM BUJOB ONACHOCTH, HIDKE TIOPOTOBOTO YPOBHS UCHBITAHUH Ha ONpeJesieHne
CMOCOOHOCTH K JIETKOMY OMOPa3I0KEHUIO.
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3.2.5 [IpenBapuTenbHBIC WCUBITAHWA Ha OuopasimaraeMocTtb B Mopckoil Boge (OECD Test
Guideline 306) MoryT paccmaTpuBaThbCsi KaKk METOJ, MapauieIbHBbIH MCIBITAHUSIM Ha ONpEJCICHHE
CIIOCOOHOCTH K JIETKOMY OHMODPAa3loXeHUI0 B MOPCKOHW Boje. BemiecTBa, gocturarommue mOporoBOro
YPOBHS B UCIBITAHUSIX, IPOBOJAUMBIX B COOTBETCTBHH C pyKoBomsamuM npuHiunom 306 OOCP (> 70%
ycrpanenusa XIIK unu > 60% TeopeTrueckoil mOTpeOHOCTH B KUCIOPOJE), MOTYT pacCMaTpuBaThCs Kak
JerKopasjaraemble, TaKk KakK CIIOCOOHOCTb K Pa3lioKEHHI0 OOBIYHO ciabee B MOPCKOM BoOJE, YEM B
IIPECHOM.

3.3 Ilpupoonas o6uopasznazaemocmas

3.3.1 HcnplTanuss npuponHON OmopasiaraeMocTd NpeJHa3HAa4YeHbl Ui OINpEeIeJeHUsl TOro,
o0nagaeT 1 AaHHOE BEHIECTBO KAKOH-IMOO CIIOCOOHOCTBIO K OHMOpa3noxeHnio. B kauecTBe nmpumepoB
TaKOTO MCHBITAHUS MOXHO MPUBECTU pyKoBojduue npuHiunsl ucneitanuit 304A—C ODCP, ucnsiTanus
C.9 1 C.12 EC n ucnsitanue ACTM E 1625-94.

332 OCHOBHBIMH ~ yCIIOBHSIMH ~ HCIBITAHWH, CIIOCOOCTBYIONIMMHU  OIIEHKE TPUPOTHOMN
OuopasnaraeMocCTH, SIBJISIOTCS:

a) MPOIODKUTENbHAS SKCIO3UIIHS UCTIBITYEMOTO BEIIECTBA B MHOKYJIATE, JENaroIast
BO3MOKHOU aTaNTAIMIO O UCTCUCHUS IIePHOIa UCITBITAHUI;

b)  BBICOKasi KOHIICHTPALIUS MUKPOOPTaHU3MOB;
c) 0JIaronpusiITHOE COOTHONICHUE BelleCTBO/OroMacca.

333 [TonmoXUTENBbHBIN Pe3yIbTAT M0 3aBEPIICHUH MCTBITAHUS MMPUPOTHONW OHOpa3IaracMoCcTH
YKa3bIBaeT Ha TO, YTO UCIBITYEMOE BEILIECTBO HE OyJeT OECKOHEUHO JOJIT0 COXPAHSITHCS B OKPYIKAIOLICH
cpene, MpU OSTOM HENb3S pPAacCUMTHIBATH Ha OBICTpOE M TMOJHOE OuopaszioxeHue. Pesynbrart,
MOKa3bIBAIOIINN MUHEpanu3anuio Oonee yeM Ha 70%, CBUIAETEIBCTBYET O CIIOCOOHOCTH K KOHEYHOMY
Omopas3noKeHno, pasnoxkenne Ha Oonee yem 20% yka3plBaeT Ha MNPUPOJHOE, MEPBUYHOE
OMopasioKeHue U pe3yiabTaT, cocTaBisomuil Mmenee 20%, CBUIETEIbCTBYET 00 YCTOWYMBOCTH JaHHOTO
BemiecTBa. TakuM o0pa3oM, OTPULATEIbHBIA pE3yNbTaT O3HAYaeT MNPEANOJIOKHUTEIBHO OTCYTCTBHE
CITOCOOHOCTH K OMOPa3JI0KEHUIO (TIPEANOJI0KUTEIIbHY0 YCTOHNYUBOCTD JaHHoro BemiectBa) (OECD Test
Guidelines).

334 Bo wMHOrmx WCHOBITAHHAX TPUPOAHOW OHMOpa3IaraeMoCTH OMpeAeNseTcs UMb
MCYC3HOBEHUE UCIBITYEMOTO BellecTBa. Takoi pe3yibTaT CIYKHT JI0Ka3aTelbCTBOM JIHIIb MEPBUIHON
OuopasiaraeMocTH, HO HE IOJHOW MHHepanu3aiuu. TakuMm o0pa3oMm, MOT'YT ObITh 00pa30BaHBI OoJjice
WIM MEHEE YCTOHYMBBIC NPOAYKTHI pasziiokeHus. IlepBuuHoe OMOpa3I0XKEHHE BELIECTBA HE CIYKUT
NPU3HAKOM KOHEYHOH Pa3naraeMoCTH B OKpYKarollel cpere.

3.3.5 B wucneiTaHUsAX ~NOPUPOJHOrO  OUOPA3NIOKEHUS TPUMEHSETCS  MOAXOJ, CHUJIBHO
OTJIMYAIOIIHNIACS OT MOAXOMA, UCIIOIh3YEMOT'0 B HCTIBITAHUSIX JIETKOTO OMOPA3IOKEHUS; B YaCTHOCTH, B
ucneitanun MITI IT (OECD Test Guideline 302C) ucnonb3yeTcs KOHIIEHTPAHs WHOKYJSATA, KOTOpast
JUIIL B TPU pa3a MPEBBIIIACT KOHIEHTPAIUIO HMHOKYIATA, NPUMEHSIEMYI) B COOTBETCTBEHHOM
ucneiTanuyu erkoit onopazmaraemoctat MITI I (OECD Test Guideline 301C). TouHO Tak e HCIBITAaHHUE
Zahn-Wellens test (OECD Test Guideline 302B) sBiseTcss OTHOCHUTEIBHO '"ClaaObIM" HCIBITAHHEM
npupojHOl OuopasnaraeMoctd. OJHAKO, XOTS CIOCOOHOCTh K PAa3JIOKEHUIO B ATUX HCIBITAHHUIX HE
HaMHOT'O CHJIbHEE CITOCOOHOCTH K Pa3lI0KCHUIO, BHISABIISICMON B HCIBITAHUSIX JIETKOW OMOpa3IaracMocCTH,
WX pe3yIbTaThl HE MOTYT OBITH AKCTPATIOJTMPOBAHBI Ha YCIOBUIX UCIBITAHUHN JIETKOW OMOpas3maracMoCTH
U B BOJHOU cpeje.

34 Hcnvimanua memooom mooenupoeanus 600101 cpeowvl

3.4.1 [Ipu 3TOM UCHIBITAHUU MOJACIHMPYIOTCS OMOPA3JIOKCHUS B ONPEICICHHON BOJAHOM cpele.
B xauecTBe mpuMepoB CTaHAAPTHBIX UCTIBITAHUN METOJAOM MOJICTUPOBAHUS PA3JIOKEHHUsS B BOJHON cpefe
MoxkHO mpuBecTH ISO/DS14592 McnbiTanust METOOM BCTPSIXMBAaHMS HapTUU (PIAKOHOB, COJEPIKAIIUX
MOBEPXHOCTHYIO BOAY WM CYCIEH3UMH MOBepxHOcTHas Boaa/orioxkeHus (Nyholm and Toridng, 1999),
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ucnbitanue ouopasnoxenus ASTM E 1279-89(95) meTo1oM OTMHUpaHUs BO BCTPsIXUBaeMOM (jIakoHE U
noxoxee ucneitanue OPPTS 835.3170. Takue MeToapl HCNBITAHHMS MHOTJA HA3bIBAIOT MPOBEPKON Ha
OTMHpaHUE.

3.4.2 OCOOCHHOCTSIMU 3THUX HCHBITAHUN, KOTOPBIC TapaHTHPYIOT MOJCIUPOBAHHE YCIOBUH
BOJHOH CPEBI, SBIISIOTCS:

a) HCIIOJIBb30BaHUC HpO6I>I HpHpOI[HOﬁ BObI (I/I OTJ'IO)KeHI/IH) B Ka4C€CTBC MHOKYJIATA; U

b) HU3Kasl KOHILEHTpanus ucibeityemoro BemectBa (1-100 mkr/i), odecnieynBaroiast
KUHETUKY Pa3JIOKEHUS [IePBOr0 MOPsIKa.

343 Jnst ucnplTaHUR PEKOMEHIYETCsl MCIOIb30BaTh MEUCHBIC COCAMHEHHS, MOCKOJBKY 3TO
o0Jjeruaer onpejeieHue KOHEYHOIo pas3iokeHus. Ecilu XUMUYECKUM aHaJIUu30M yCTaHaBIMBAEeTCs JIUILb
MCYE3HOBEHHE MCIBITYEMOI0 BEIecTBa, TO ONpeeNsaeTcs JUIb NepBUYHas pa3iaaraeMocTb. KoHCTaHTy
CKOPOCTH pPa3JIOKEHUsT MOXHO PpaccUuTarh, HAOMI0as KUHETHKY pas3JIoKeHHUs. BBuIy HHU3KOH
KOHLEHTPALHUKU HCHBITYEMOr0 BEIEeCTBa IpeaIloyiaraeTcsi, 4Tto npeoliasaeT KUHETHKAa pa3ioKEHUs
MIEpBOTO MOPAIKA.

3.4.4 DTO WCUBITAHHE MOXET TakKXKe IMPOBOIUTHCA Ha TMPHUPOAHBIX OTIOKEHUIX C
MOJEIUPOBAHUEM YCJIOBUM, CYyIIECTBYHOIIMX B ATOH cpeae. Kpome TOro, MoXHO ONpeneiauThb
HEOMOJIOTHYECKOE PA3JIOKECHUE B YCIOBUSAX IIPOBEJICHUS UCIIBITAHUIN ITyTEM CTEPUITU3AIMH TTPOOBI.

3.5 Henvimanusa memooom moodenupoeanus Cmanyuil 04UCmMKU CHOYHBIX 600

HNmeroTcst TakKe WCIBITAHUS, MO3BOJISIONINE MOACIHPOBATH Pa3liaraéMOCTh B CTaHIIUU
OYHUCTKU CTOYHBIX BOA, Hampumep Pykoponsimuuii mpunuun 303A OOCP (McneiTanue B criapeHHOU
ycTtaHoBKe), wucnbiTanue I[SO 11733 (ucmblTaHue METOAOM MOJEIUPOBAHUSA AKTHUBHOIO HIa) U
ucnsitanue C.10 EC. CoBcem HemaBHO OBIIO MPEII0KEHO HOBOE UCTIBITAHUE METOJ0M MOJICTHPOBAHUS,
B KOTOPOM HCITOJIB3YIOTCS ciia0ble KOHIIEHTpaunu opranudeckux 3arpssaureneii (Nyholm et. al., 1996).

3.6 Cnocodnocmo K anapooHomMy pa3noicenuro

3.6.1 MeToapl  MCHBITAHUH  aHa’pOOHON  OMOpas3naraeMocTH  IMO3BOJISIOT — ONPEACIUTH
€CTECTBEHHYI0 CHOCOOHOCTH HCIBITYEMOTrO BEIIECTBA IMOABEPraThCs OMOPA3IOKEHHIO B aHAIPOOHBIX
ycnoBusax. [lpumepamu takux ucnsitanuit ssistores ISO 11734:1995(E), ASTM E 1196-92 u OPPTS
835.3400.

3.6.2 Crnoco0HOCTh K aHa’pOOHOMY Pa3IOKCHHUIO OINPESIsIeTCS B TEUYCHHE MPOMEXKYTKA
BPEMEHU 10 BOCbMHU HEIEIb IIPU CIEAYIOINX YCIOBHIX:

a)  TpOBEJCHHWE WCHBITAHWSA B  3aKPBITBIX  cocydax mnpu  orcyrctBuu O,
(nmepBoHavaIbHO B uncTol atMochepe N»);

b)  ucmonb30BaHUE NEPETHUBIIETO HIIA;
c) MpOBeJICHNE UCTIBITAaHUA TIpu Temmeparype 35 °C;

d) OTIpeNieIEeHNe JaBIEHUS Tra3a B CBOOOJHOM MPOCTPAHCTBE HAX TPOAYKTOM
(ob6pazoBanue CO, u CHy).

3.6.3 Koneunoe paszmokeHHe ompeiesseTcsl MyTeM OIpeneleHus razoodpaszoBanus. OmHAKO
MOXXHO TaKXe OIPEJCIUTh IMEePBUYHOE pA3JI0KEHUE IyTEeM HW3MEpPEHUs] OCTABIIEroCs HCXOIHOTO
BeIECCTBA.

3.7 Paznooscenue 6 nouse u omaoicenusnx

3.7.1 MHorue BelecTBa MOMaaaloT B KOHEYHOM CYETE B MOYBY WJIM OTIOXKEHHS, W MOITOMY
MOXET MMETh BaXKHOE 3HAUCHME OLICHKA MX Pa3llaraéMOCTHU B ATUX cpefax. B kauecTBe cTaHIapTHBIX
METOJIOB HCIBITAHUNA MOXHO yHnoMsiHyThb PykoBomsamuii npunuun 304A ODCP B oTHouieHUH
OTpe/ieJICHUs] MPUPOJHON OMOpasyiaraéMOCTH B TIOYBE, KOTOPBIM COOTBeTCTBYyeT HUcibiTaHuio OPPTS
835.3300.
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3.7.2 OCO0OCHHOCTSIMU UCTIBITAHUH, TTO3BOJISIFOIIIMMHU ONIPEJICITUTh IPUPOJIHYIO PAa3iaraeMocTh B
MOYBeE, SIBJISIIOTCSI:

a) HCIIOJIb30BaHUE MPOO €CTECTBEHHOH MOYBHI, 0€3 JIOMOITHUTEIHHOTO HHOKYIIATA;
b) HCTIOJIb30BaHNE MEUCHOTO HCIBITYEMOTO BEIIECTBA; U
C) omnpenenenue usmenenus meuenoro COs.

3.7.3 CraHmapTHBIM METOJIOM ONpEACICHHS OWOPA3IOKEeHHUs B OTIOXKECHHUSIX SBISCTCS
ucneiTanue OPPTS  835.3180 Sediment/water microcosm  biodegradation  (TecTupoBaHUe
OMOpa3NoKeHUss B MHUKpPOKOCME OTIOXeHHUs/Boga). C  KOHTPOJIBHBIX YYacTKOB COOHMparoTcs
MHUKPOKOCMBI, COJEPIKANIUE OTIOXKEHUS U BOJAY, U B CHUCTEMY BBOJISATCS HCIBITYEMbIC COCAMHCHHS.
H3mepsieTcss MCUE3HOBEHHWE MCXOJHOTO COCNHMHEHHUs (T.e. MEepPBUYHOE OMOpa3loKEeHHE) M, €CIU ITO
MPaKTHYECKH BO3MOXKHO, MOSBICHHE META0OJIUTOB UM KOHEUHOE OMOPa3I0KEeHHE.

3.7.4 B mnHacrosimee BpeMs TOTOBSATCS JBa HOBBIX pykoBomsamux nupuHiuna ODCP — o6
a’poOHOM u aHa’poOHOM npespamienuu B nouse (OECD Test Guideline 1996b) u B cucremax BOAHBIX
otioxenuid (OECD Test Guideline 1996a), coorBeTcTBeHHO. L{enb 3THX 2KCIEPUMEHTOB COCTOUT B TOM,
9TOOBI ONPEAETUTh CKOPOCTH IMPEBPAIICHUS HCIBITYEMOTO BEIIECTBA, a TaKXe HPUPOAY U CKOPOCTbH
00pa30BaHUs W MCYE3HOBEHUS NMPOAYKTOB NPEBpALICHHUS. B 3aBUCHMOCTH OT aHAJIUTHYECKOTO METOa,
UCIIOJIb3YEMOTO JUISl CIIeKEHHUS! MPEBpaIleHUs UCIBITYEMOTO BELIECTBA, MOXHO OINPEACIUTh MOIHYIO
MUHEPAIN3aLHI0 WK NEPBUYHYIO Pa3iaraeéMocTh.

3.8 Memoowvt ouenku duopaznazaemocmu

3.8.1 3a mociegHue roabl OBUTH pa3pa0OTaHbl METOJABI OLICHKH OCOOCHHOCTEH IOBEICHUS
BEIIECTB B OKPYXKAIOIIeH cpelle, B YaCTHOCTH METOAbl TPOTHO3UPOBAHUS CIIOCOOHOCTH OPraHHYECKUX
BEILECTB K OMopasioxeHuio (Hanpumep, Syracuse Research Corporation's Biodegradability Probability
Program, BIOWIN) (IIporpamma omnpenenenusi BEposiTHON OmopaszinaraemMocTH, co3ganHas Crupaky3ckon
HCCIIEIOBATEIBCKOM KOpIIOpalueii). DKemepTu3sl 3THX MeTonoB Obutk mpoBeaeHbl ODCP (1993 ron) u
Jlanrenbeprom u ap. (1996 rox). OHM TOKA3BIBAIOT, YTO METOMBI TPYIIOBBIX BKJIAJOB SBISIOTCS
HanOosnee HPQGeKTUBHBIMU. M3 HSTUX METOJ0B HaubOOJee NIMPOKO IMPUMEHSETCS, I10-BUIUMOMY,
nporpamMMa BeposiTHOro Ouopasznoxenus: (BIOWIN). Ona paer kaueCTBEHHYIO OLEHKY BEPOSITHOCTH
MEJJICHHOTO  WJW  OBICTpOrOo  OWOpa3lOXKeHWUs B  NPHUCYTCTBUM  CMEMIAHHOW  IOMYJISIIIUU
MHUKPOOPTaHU3MOB, BCTpEYaIOIIMXCs B OKpyxkKaromeld cpene. [IpumeHnMocTh 3TOM mporpaMmsl Oblia
orneHeHa B pamkax coBmecTHoro mpoekrta mo oreHke (K)3CA FHOCEIIA/EC (OECD, 1994), a taxxke
[Tenepcenom u ap. (1995 rox). Dta nocnenHss OLEeHKAa KPATKO PACCMAaTPUBACTCSI HUXKE.

3.8.2 Cpenn nanubix ucneitannii MITI (1992 ron) Obut BeIOpan HaOOp SKCIEPUMEHTAIBHO
YCTAHOBJICHHBIX JIAHHBIX O OMOPA3JIOKEHUHU, UCKITF0Yasi BEIIECTBA, B OTHOIICHUH KOTOPHIX HE MMEJIOCh
JIOCTATOYHO TOYHBIX MAaHHBIX O PAa3NI0KEHWH, W BEMIECTBA, YK€ HCIIOIH30BABIIMECS I Pa3padOTKH
MPOTpaMMEL. DTOT HAOOp MOATBEPKIAIOIINX JaHHBIX cocTos1 n3 304 BemecTB. bruopasmaraeMocTs 3THX
BCIIECTB PACCUYUTHIBAJIACh HAa OCHOBE HEJIMHEHHOTrO (Hambojee JOCTOBEPHOTO) MOJIYJSI ITOH
MPOTPAMMEI, U PE3YIbTAThl OBLTH COTIOCTABJICHBI ¢ M3MEPEHHBIMH MaHHBIMH. "BBICTpas" paszmaraeMocTh
ObuTa TIpenmckaszana s 162 BemecTs, HO TOJMBKO 41 (25%) BemecTBO OBLIN NEHCTBUTEIHLHO CIIOCOOHBI K
Jerkomy pasnoxkeHuto mo aaHHbeiM ucnbiTanus MITI 1. beuto Takke mpeackazano, uto 142 Bemiectna
OynyT pasnaraTbcs "MEJUICHHO", W 3TOT NMPOTHO3 MOIATBepauics B oTHomeHwu 138 BemectB (97%),
KOTOpbIe, 10 JaHHbIM ucibiTanuss MITI I, He crioCOOHBI K JIETKOMY Pa3jioKeHHI0. TakuM o0pa3om, ObLI
CJIieiaH BBIBOJ O TOM, YTO 3Ta MporpaMMa MOXET HCIIOIb30BaThCs IS Lelel KIIacCU(pUKAIIUU JTUIIb B
TOM CIly4ae, €CIi HEe MOTYT OBITh IMOJYYEHBl JKCICPUMEHTAIbHBIC JaHHBIC O Pa3lIOKCHUH U eCIU
mporpaMMa TIpeacKa3biBaeT "MeIJieHHOe" pa3io)KeHHWE BellecTBa. B 3TOM ciiyyae BEHIECTBO MOXKET
paccMaTpUBaThCs KaK HECIIOCOOHOE K JISTKOMY Pa3jI0KEHHUIO.

3.8.3 ToT xe BBIBOJ OBLI CHENaH B OTHOIIEHWH CcOBMecTHOro mpoekta o0 omenke (K)3CA
IOCEITA/EC Ha OCHOBE HCHOJIb30BaHUSI SKCIEPUMEHTANbHBIX JaHHbIX M JaHHbiX Tuna K3CA,
KacarolUXCsi HOBBIX BEIECTB, KOTOpbie ObutH 3apeructpupoBanbl B EC. OlleHka OCHOBBIBAJIACH Ha
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aHaJIN3€ MPOTHO30B, caenaHHbX Ha ocHOBe K3CA B oTHOmeHnH 115 HOBBIX BEMIECTB, KOTOPBIC MPOIILITH
TaK)Ke WCTIBITAHUS Ha OINpPEACIICHHEe JIETKOW Ouopas3iaraeMocTH. bbBITM CIOCOOHBI K  JIETKOMY
OMOpa3JI0KEHUIO JIUIIL 9 BElIeCTB, BKIFOUYCHHBIX B 3TOT aHanu3. Mcnonb3oBanHas merogonorus K3CA
HE MOJHOCTHIO MPHBEACHA B 3aKJIIOUYUTENILHOM JToKaae 1mo coBMectHoMy npoekty KOCEITA/EC (OECD,
1994), HO, BepOATHO, OOJIBIIMHCTBO MPOTHO30B OBUTH CIEIaHBI C IIOMOIMIBIO METO/IOB, KOTOPHIE TO3THEE
OBLIN BKJIIOYEHBI B IPOTPAMMY OTIPENICIICHUAS BEPOSITHOTO OMOPA3IIOKEHHUS.

3.8.4 Kpome Toro, B texunueckom pykoBoactBe EC (EC, 1996) pexomeHIyeTcs OCTOPOKHO
UCIIOJIb30BaTh JaHHBbIE OHMOpPa3IaraeéMoCTH, PACCUMTAHHBIE C MOMOIIBIO MPOTPAMMBI OIpECIICHUS
BEPOSTHOI'O OMOPA3IIOKEHUS, TAK KaK €CIIM 3Ta MporpamMma MpecKa3biBaeT ObICTpoe OMOpasIokKeHHe, TO
OTOT PE3YJbTAT HC CJICAYCT NPUHHUMAThL BO BHUMAHUC, TOT'/Ia KaK B paCu€T MOXET IMIPUHUMATLCA IIPOTHO3
B OTHOIICHUH MeJuieHHoro ouopasnoxenus (EC, 1996).

3.8.5 Takum 00pa3om, Oarogapsi OCTOPOKHOMY HCIIOJIE30BAHHUIO PE3YIBTATOB, MOTYUYCHHBIX C
MOMOIIBIO TPOTPAMMBI OIIPEIEIIEHNs] BEPOSTHOTO OMOPA3IIOKEHHUS, MOXKHO YJOBIECTBOPUTH MMOTPEOHOCTH
B 00JIaCTH OLIEHKH OMOpa3NaraeMOCTH HEKOTOPBIX U3 OYE€Hb MHOTOYHMCIEHHBIX BEIIECTB, M0 KOTOPHIM HE
UMeeTCs SKCIePUMEHTAIBHBIX JaHHBIX O Pa3JI0KCHUH.
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IIpuioxkenne 9
JOITOJIHEHHUE 11

dakTophbl, BJUAKINNE HA PA3J1araeMocThb B BOJIHOM cpejie

1. Beenenue

1.1 Kpurepusimu kinaccuduxanmn ODCP npenycmarpuBaroTcst JUIIb BUIBI OMACHOCTH IS
BoAHOU cpeabl. OnHaKo Kiaccu(UKanus BUIOB ONACHOCTH OCHOBAHA, INIaBHBIM 00pa3oM, Ha JAaHHBIX,
MOJIYYCHHBIX BO BPEMsl HCIBITAHUH, TPOBOAMMBIX B JIAOOPATOPHBIX YCIOBHIX, KOTOPBIC JINIIb B PEIKHX
Cllydasx COBIAQJAIOT C YCJIOBHUSAMH, CYIIECTBYIOIIUMH B OKpYyXkarolled cpexe. Takum obpaszom, s
IpeicKa3aHusl BUIOB OMACHOCTEH Js BOAHOM Cpelbl cleAyeT NPUHMMATh B pacdeT MHTEPIPETALUIO
JAHHBIX, TIOJYYEHHBIX B Pe3yJibTaTe 1a00paTOPHBIX UCIIBITAHUM.

1.2 HNuTepnperanys JaHHBIX, [IOJYYEHHBIX B PE3YJIbTATE UCIBITAHUI OPraHUYECKUX BEILECTB
Ha OuopasziaraeMocTs, Obuia noapoodno uzyuena OOCP (OECD, 1995).

1.3 YcnoBus, Habmomaemple B OKpYXalomeld cpeae, OOBIYHO CHIBHO OTIWYAIOTCS OT
YCJIOBUH CTaHJAPTHBIX CUCTEM JJIsI POBECHUS UCIIBITAHUM, U 3TO 3aTPYHSICT IKCTPANOIUPOBAHUE HA
OKPYKAIONIYIO CPelly JaHHBIX O Pa3lIoKCHUH, MOJYYCHHBIX B PE3yJIbTaTe J1a0OPATOPHBIX HCIBITAHUM.
Cpenu 5TUX pa3invuil 3HAYUTEIbHOE BO3JICHCTBHE HA Pa3iaraéMOCTh OKa3bIBAIOT CJICAYIOIINE aCTICKThI:

a) (¢aKkTOphl, OTHOCAIIMECS K  oOpraHn3MaM (IIPUCYTCTBHE  KOMIIETEHTHBIX
MHKPOOPTaHU3MOB);

b) (daKkTOpbI, OTHOCSAIIUECS K CyOcTpary (KOHIICHTpAIMs BEIISCTBA M MPUCYTCTBUE
JIPYTUX CyOCTPaToOB); U

c)  ¢akropbl, OTHOCSIIMECS K OKpyXkaromel cpeae ((HU3MKO-XUMUYECKUE YCIOBHS,
NPHUCYTCTBUE MUTATEIbHBIX BEIIECTB, OMOHAKOIJICHUE BEIICCTBA).

OTH acnekTsl 6osee MoJApoOHO 00CYKIAIOTCS HUKE.
2. IpucyTcTBHE KOMIIETEHTHBIX MUKPOOPTaHU3MOB

2.1 buopasznoxenue B BOZHOH Cpejie 3aBUCUT OT NMPUCYTCTBHS JOCTATOYHOTO KOJIMYECTBA
KOMIIETEHTHBIX MUKPOOPraHu3MoB. [IpupoaHbie MUKpOOHBIE COOOIIECTBA COCTOST U3 BEChMa pa3IndHON
Ouomacchl, ¥, KOrjia BBOJUTCA "HOBOE" BEIIECTBO B JOCTATOYHO BBICOKOH KOHIICHTpPAIMH, OMOMacca
MOXET TPHUCTIOCOOMTHCS K pa3pylIeHHI0 JTOTO BemecTBa. YacTto NpHCTOCOOIeHHE MHUKPOOHOM
NOMYJISIUM  BBI3BAHO POCTOM YHCIa ONpEJCNICHHBIX paszjarareieil, KOTopble 1O CBOEH mpupojue
KOMIICTCHTHBI Pa3pylInuTh 3TO BCUICCTBO. OILHaKO MOTYT HNPOUCXOOUTHh U APYIrU€ NPOLECChl, TAKUEC KakK
BO3JIelicTBUE ()EPMEHTOB, OOMEH I€HETUYECKUM MaTEpUaIOM U Pa3BUTHE YCTOHYMBOCTH K TOKCUYHOCTH.

2.2 [Ipucmocobnenne MPOUCXOAUT BO BpeMs JATEHTHOW (a3bl, KOTOpask COOTBETCTBYET
MPOMEXYTKY BPEMEHHM MEXKJy HayajloM BO3JEHCTBUS M HAyaJoM 3HAUYMUTEIBHOTO pPA3JI0KEHMUS.
[IpencraBisercs OYEBUAHBIM, UYTO MPOAODKUTEIBHOCTb JATEHTHOH (a3sl OyIneT 3aBHCETb OT
[EPBOHAYAIBHOIO IPUCYTCTBUS KOMIIETEHTHBIX paszjnaraTeneil. DTo mnpucyrcTBue OyAeT, B CBOIO
ouepenb, 3aBUCETh OT "HCTOpUU" MHUKPOOHOrO COOOMIECTBA, T.€. OT TOTO, MOJABEPrajoch JU 3TO
CO00IIeCTBO paHee BO3AEHCTBUIO CO CTOPOHBI 3TOTO BEIIECTBA. DTO O3HAYAET, YTO €CJIU B TCUCHHUE Psiaa
JeT TIOBCEMECTHO HCHOJb30BAJIaCh M OOHapyXHWBajlach B BBIOPOCAX B OKPYKAIOUIYIO CpEIy
KCEHOOMOTHUYECKOE BEIIECTBO, TO BO3PACTAET BEPOSITHOCTh HAXOXKJCHHUS KOMIIETEHTHBIX pa3jaraTesci.
OT0 0cOOEHHO BEpHO ISl Cpell, MPUHUMAIOIUX BBIOPOCHI, KaK, HallpUMeEp, CTAaHLUUU OHOJOTHUYECKOU
OYHMCTKHA CTOYHBIX BoJA. YacTo Oojiee HaJEKHBIE PE3yIbTAThl PA3JIOKEHUS IMOIY4YalOT C MOMOIIBIO
UCIIBITAHUN, B KOTOPBIX HCIOJB30BAINCH MHOKYISATHI M3 3arpsA3HEHHBIX, a He n3 yucThix Bog (OECD,
1995; Nyholm and Ingerslev, 1997).
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2.3 ComoCTaBUMOCTh CIIOCOOHOCTH K aJalTallid B BOJHOW Cpelie CO CIOCOOHOCTBIO K
ajanTanud B Ja0OPATOPHBIX HUCIBITAaHUAX ONpeaesseTcs psgoMm  ¢akTopoB. B wacTHOCTH,
MPUCTIOCOOIIIEMOCTh 3aBHCHUT OT:

a) MepBOHAYATBLHOTO YHCIIa KOMIIETCHTHBIX pa3jaraloiniux OpraHu3MOB B Omomacce
(o5 ¥ YucIo);

b) MPUCYTCTBUS TIOBEPXHOCTEH s (DUKCAIINH;
c) KOHIICHTPAIINU U HATUYHS cyOcTpara; u
d)  mpucyTcTBHS ApPYruX cyOCTpaTOB.

2.4 [IpomomkuTeNbHOCTh  JaTEHTHOW  (a3el 3aBUCHUT OT I[EPBOHAYAIBHOTO YHCIA
KOMIIETCHTHBIX pa3liaraloliuX OPTraHU3MOB U, B CIy4ac TOKCHYHBIX BEIIECTB, OT MX BBDKUBAHUS H
BOCCTaHOBJIEHUs. J{JIsi CTaHIApTHBIX HCIBITAHWN JIETKOW OMOpa3inaraeéMoCTH WHOKYJAT OTOMpaeTcs Ha
CTAaHIMSIX OYUCTKH CTOYHBIX BOJ. Tak Kak KOJWYECTBO 3arps3HSIONINX BEIIECTB OOBIYHO BHINIE, Y€M B
OKpy’Kawuieid cpene, TO A0Jsi U KOJIMYECTBO KOMIETEHTHBIX Pa3jararoliuX OpPraHUu3MOB, BO3MOKHO,
OyIoyT BBHIIIE, YeM B MEHEE 3arpsi3HEHHOH BoOJIHOHW cpexe. OQHAKO TPYAHO ONPEACIUTH, HACKOJIBKO
naTeHTHas (a3za B BOJHOW cpeje MPEBBICHT JIATEHTHYIO (a3y B Ja0OpaTOPHOM HCIIBITAHWU B CHUILY,
BEPOSITHO, MEHBLIET'0 IEPBOHAYAIBHOTO YHUCIIA KOMIIETEHTHBIX pa3iaraTeiaei.

2.5 Uto kacaercsi [JIUTENbHBIX TEPUOAOB, TO TIEpPBOHAYANIbHAS  KOHLEHTpAIUA
KOMIIETCHTHBIX pasjiaraTejeii He WMeeT OOJIBIIOTO 3HAYCHUS, TaK KaK YWCIO JTHX pasliararolux
OpraHu3MoB OyZeT pacTH B MPHUCYTCTBUU JTOCTATOYHOW KOHIEHTPAIMU COOTBETCTBYIOMIETO CcyOcCTpaTa.
OnHako, eciau MHTEpPEC MPEACTABISICT Pa3JaraéMoCTh 32 KOPOTKHUI MPOMEXYTOK BPEMEHH, TO CIEAYET
YYUTBIBATh MMEPBOHAYAIBHYIO KOHIEHTPAIUIO KOMIIETCHTHBIX pa3jiaralollliX MHKPOOPraHU3MOB (Scow,
1982).

2.6 [IpucyTcTBrE XIOMBEBUAHBIX OCAJIKOB, arPEraToB U MPHUKPEITICHHBIX MHUKPOOPTaHU3MOB
TaK)X€ MOXKET YCWJIHTH aJalTalllio, HallpuMep, IMyTeM Pa3BUTUS MUKPOOHBIX HMII, BMEIIAIOLINX B ceOs
KOMIIO3UTHBIE TIOMYJISIIMM MHUKPOOPTaHM3MOB. OTO SBJIECHHE MMEET Ba)XKHOE 3HAUYCHHE NpHU
PacCMOTPEHUHU CIOCOOHOCTH ATHUX MHKPOOPraHU3MOB K QJalTalliid B Pa3IMYHBIX Cpellax, TaKkuX Kak
CTaHIUM OYUCTKU CTOYHBIX BOJ, OTJIOKEHMsI MiM mouyBa. OmHako o0Ilee 4HCciI0 MHUKPOOPTaHU3MOB B
UCHBITAHUSAX OBICTPOM OMOpa3itaraéMocTH W B BOAHOW cpeie — OJMHAKOBOI'O IOPSAKA BEJINYUHBL:
10*-10® KIeTOK/MHUIIHINTD B UCIBITAHUSX OBICTPOIl Gropasntaraemocty u 10°~10° kmeTox/MummINTp
win Oojiee B TMOBEPXHOCTHBIX Bojax (Scow, 1982). Ilostomy 3TOT (axTop, BEpOSTHO, HE HMEET
0O0JIBIIOrO 3HAYCHUS.

2.7 [Ipu oOcyxneHun BoIpoca 00 SKCTPANOIUPOBAHUU HA YCIOBHUSI OKPYKAIOUIEH Cpebl
MOJKET OKa3aThCs TOJE3HBIM MPOBEJACHUE Pa3IUndus MEXKIY OJUTOTPO(HBIMH U 3BTPOGHBIMH CPEAAMH.
MuKpooOpranu3Mbl, aKTHBHO pAacTyIIMe B OJUTOTPO(PHBIX YCIOBUAX, CIOCOOHBI MHHEPAIU30BaTh
OpraHWYecKue CyOoCTpaTsl MPHU CIA0BIX KOHIIEHTPAUAX (JIOTU MT yTIepoa/ll) U Y HUX 0OBIYHO OOIbIee
CPOJCTBO € CyOCTpaToOM, HO MEHBIIE CKOPOCTh pocTa U 0oJiee NIUTEIBHOE BpEeMs )KH3HU MMOKOJICHHS IO
cpaBHeHMIO ¢ 3BTpodpHBIME opranm3mMamu (OECD, 1995). Kpome Toro, omurorpodHsie momynsnuu He
CIOCOOHBI pa3jaraTh XMMHYECKHE BEIIeCTBAa MPHU KOHIIEHTPAIUSAX, MPEBBIMAMUX | MI/I, U MOTyT
Jlaxke ObITh MHTMOUPOBAHBI NIPH BHICOKUX KOHIICHTPALMIX. DBTPOQHBIC MOMYJISIIUU, HAIPOTUB, TPEOYIOT
0oJee BBICOKMX KOHLEHTpalMi cyOcTparta, mpekae YeM Ha4HeTCsS MUHEpaNIu3alusl, 1 OHU pa3pacTaloTcs
npu 0Oojee BBICOKMX KOHIIGHTpAIMSAX, YEM OJHUTrOTpOodHBIC MOMyJsiuH. [l03TOMYy HIKHUH mHOpOT
pa3foKeHUsT B BOJHOM cpeae OyAeT 3aBUCETh OT OJUTOTPOPHOro uiau 3PTpodHOro Xapakrepa
MUKpOOHOH momnymsinuu. He scHO, 0HAKO, COCTOSAT JHM OJUTOTPO(HBIE W 3BTPOQHBIC MOMYJSLUU U3
Pa3NIUYHBIX BUJOB WJIM CYIIECTBYIOT JHUIIb JIBa 00pa3a ®uU3HU — onurotTpodusiii u 38TpodHsrii (OECD,
1995). BONBMIMHCTBO 3arps3HSIONIMX BEIISCTB MOMATAI0OT B BOAHYIO CpEAy HEMOCPEACTBEHHO CO
cOpocOM CTOYHBIX BOJ, M, CJEIOBAaTEJIbHO, 3TH NPUHUMAIOLIME CpPEIbl SBISAIOTCA B OCHOBHOM
3BTPOQHBIMHU.
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2.8 W3 BBINIEU3I0)KEHHOTO MOYXHO clcjaTb BBIBOJ O TOM, 4YTO BCPOATHOCTH NPUCYTCTBHUA
KOMIICTCHTHLIX pas3jiararonmx OpraHu3MoOB Haubojee BHICOKA B cpeaax, MOABCPIKCHHBIX CHIIBHOMY
BOBHeﬁCTBHm, T.C. B Cpcaax, MOCTOSIHHO NPUHHUMAKIINUX BCHICCTBA (‘lTO Ooyiee gacTo NpoOUCXOAUT B
cliydya€ BCUICCTB, IPOU3BOAMMBIX B 0O0JIBIINX KOJIM4YeCTBax, II0 CpaBHCHUIO C BCIICCTBAMMU,
MNpOU3BOAUMBIMU B MaAJIbIX KOJ'II/I"ICCTBaX). Ot OKpPYXKarImue IMPUPOAHBIC CpEAbl YacCTO OBIBAIOT
3BTpO(1)HI>IMI/I, " IMIO3TOMY LA pa3JIOKCHUA, 4TOOBI OHO HA4YaJIOCh, MOT'YT HOTpe6OBaTBC$I OTHOCHUTCJIIbHO
BBICOKHMC KOHUCHTpAaluKu BECIICCTB. C )Z[perfI CTOpPOHBI, B YUCTBIX BOJaX MOXKET HEC OBITh KOMIICTEHTHBIX
BHUJOB, B YaCTHOCTH BHJIOB, CIIOCOOHBIX pasjaraTb XMMHWYCCKHUC BECIICCTBA, BLI6pOCI)I KOTOPBIX B
OKPYXKAaIYO Cpeay MpOUCXOAAT JIMIIb 3MU30AUYCCKH, HAIIPUMED XUMHUUYCCKUC BCHICCTBA,
IMPOU3BOAUMBIC B HC3HAYUTCIIbHBIX KOJIMYCCTBAX.

3. DakTOpbI, OTHOCAIINECH K Cy0OCcTpaTy
3.1 Konuyenmpayun ucnoimyemozo eeujecmea
3.1.1 B GosnpmuHCTBE 11a00paTOPHBIX UCIBITAHUN HCHBITYEMOE BEIIECTBO BBOJUTCS B OYCHB

Oosbmiux koHIeHTpanusax (2—100 mr/i) mo cpaBHEHHUIO ¢ 0OJiee HU3KMMHU KOHIICHTPALMSIMU, TOPsJIKA
MKT/JI, KOTOpble, Kak IMpearnoyaraercs, BCTpedaloTcs B BoaHOW cpene. Kak mpaBmmo, poct
MHKPOOPTaHH3MOB He obOecTiedeH, Korja cyocTpaT MpUCYTCTBYET B KOHIEHTPAIUAX HIDKE TTOPOTOBOTO
3HAYCHUsS, paBHOrO mpuOnm3uteabHo 10 wMkr/m, a npu 0Oojee HU3KUX KOHIEHTpAIUsAX He
YAOBJIETBOPSIOTCS JIaKe OTPEOHOCTU B dHEPTHUH, HeoOXoaumMo juist noaiuepxkanus nomyisnuu (OECD,
1995). Takoe HH3KOE TIOPOTOBOE 3HAYCHHWE OOBSICHICTCS, BO3MOXHO, OTCYTCTBHEM CTHUMYIIA,
JIOCTATOYHOTO JUJIsi Hadajna (hepMeHTaTUBHOTO nehcTBUs (Scow, 1982). OObIYHO 3TO O3HAYAET, YTO
KOHI[CHTPAIIMU MHOTHUX BEIICCTB B BOAHOM Cpejie SIBIAIOTCS TAaKUMU, UTO 3THU BELIECTBA MOTYT JIUIIb C
TPYIOM CTaTh MIEPBUIHBIM CYOCTPATOM IS pa3iaralolinX MUKPOOPTaHU3MOB.

3.1.2 Kpome Toro, kmHETHKa pa3iI0KeHUS 3aBUCHT OT KOHIICHTpAIHWH BemecTBa (S;) Mo
cpaBHEHHMIO ¢ KoHcTaHTOM HacbimeHus (K;), kak 3To omucano B ypaBHeHuun Mono. Koncranta
HACBHIIICHUSI — ATO KOHIEHTpanus cyOcTpaTta, NMpuU KOTOPOH HAONIOAAEeTCs yAelbHas CKOPOCTh POCTa,
coctapismomas 50% oT MakCHMallbHOUW yIenbHOW ckopocTH pocta. IIpu koHIeHTpanusx cybcrpara,
KOTOpPBIC TOPa3/l0 HWKE KOHCTAHTHI HACKIIICHHUS, YTO SBISIETCS OOBIYHON CUTyaluell BO MHOTHX BOJHBIX
cpenax, paslioKeHHE MOXKET OBITh ONMUCAHO KWHETHKOW IepBOr0 TMOpPSAKAa WIM JOTHCTHYECKOH
kunetuko (OECD, 1995). Ilpu HHU3KOW TIOTHOCTH MHKPOOPTAHU3MOB (HIKE 10°-10° KJIETOK/MJI),
HarpuMep B OJUTOTPO(HBIX BOJAX, HOMYJISALUS PACTET C MOCTOSHHO YMEHBIIAIOIIECHCS CKOPOCThIO, YTO
XapaKTepHO JUIs JIOTHCTHYeCKOoW KuHeTWKW. [lpum Oosee BBICOKOW TMJIOTHOCTH MHUKPOOPTAaHHU3MOB
(HampuMep, B 3BTPO(MHBIX BOJAaX) KOHIEHTpPAlMU CyOCTpaTa HEIOCTATOYHO sl OOSCIeYeHHUs pocTa
KJIETOK W TPUMEHSETCS KUHETHKa IEPBOr0 MOPSIKA, T.€. CKOPOCTh PA3IOKEHUS MPOMOPIIMOHATbHA
KOHIICHTpAIMK BemecTBa. Ha mpakThke MOXET 0Ka3aThCsl HEBO3MOKHBIM MTPOBEICHUE PA3ITHIH MEXKIY
STUMH JABYMS TUTIAMH KHHETHKHU PA3JIOKEHUS B CHITy HEONPEIeIeHHOCTH B oTHOIeHnn naHHbx (OECD,
1995).

3.1.3 B 3akmrouenne HEOOXOJUMO OTMETHTH, YTO BEIIECTBA, NMPHUCYTCTBYIOMIHE B CIA0BIX
KOHIeHTpanusX (T.e. Hke 10 MKr/1), BEpOSITHO, HE pas3iiaraloTcsi Kak MepBUYHbBIE CyOCTpaThl B BOJHOM
cpeae. llpu Oonee BBICOKMX KOHIICHTpPAIMSAX JIETKOpasjiaraeMble BelllecTBa OYIyT, BEpOSTHO,
pa3narathbCsi Kak MEepBUYHBIE CyOCTpaThl B OKPYXAIOMIEH Cpejie CO CKOPOCThIO, KOTOpas Oosiee WIu
MEHee MPOMOpIHOHAIbHA KOHIEHTPAIlMM JAHHOTO BeIllecTBa. PasnmojkeHHe BEmeCTB KaK BTOPUYHBIX
CcyOCTpaTOB paccMaTPUBAETCS HIKE.

3.2 IIpucymcmeue opyzux cyocmpamos

3.2.1 [Ipn cTaHgapTHBIX HUCHBITAHUSAX MCHBITYEMOE BEIIECTBO BBOAMTCS B KadecTBE
€IMHCTBEHHOTO CyOcTpara IjIsi MUKPOOPTaHM3MOB, TOT/a KakK B OKpPYJKalomlel cpelae MPUCYTCTBYET
0ompIIOe YHCIO APYrux cyOcTpartoB. B mpupomHbIX BoJax 4YacTo OOHApYKUBAIOTCS KOHLEHTPALHUU
pPacTBOPEHHOI0 OpPraHMYecKoro yrieponaa B auanazoHe ot 1 o 10 mr C/m, t.e. makcumym B 1 000 pa3
BBIIIIE, YeM KOHIEHTpanus 3arps3Hutens. OnHako OoJblias 4acTh 3TOT0 OPraHUYECKOTO Yriepoja
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OTHOCHTEIBHO YCTOHYMBA, MPUYEM J0JIs1 YCTOWYMBOIO BEIIECTBA BO3pACTACT MO MEpEe YIalCHHUS OT
Oepera.

3.2.2 baktepun, oOuTaromye B NPUPOAHBIX BOJAX, MHUTAIOTCS, TJIaBHBIM 00pasoM,
BC€UICCTBAMHU, BBIJICIIACMBIMH BOJOPOCIISIMHU. OtH BCUICCTBA MUHECPAIUIYIOTCA OYCHDb 6BICTpO (B TCUCHHUC
HECKOJIBKUX MHHYT), YTO CBHJAETEILCTBYET O BBICOKOH CHOCOOHOCTH K PAa3jOXKEHHUIO B MPHUPOAHBIX
coo0IecTBax MHUKPOOPraHu3MoB. Tak, MOCKOJIbKY MHKPOOPraHHU3MbI COINEPHHYAIOT C Pa3JIMYHBIMU
cyOcTpaTaMu B TNPHUPOAHBIX BOAAaX, TO CPEId MHKPOOPTraHW3MOB CYIIECTBYET [aBieHHE OTOOpa,
npuBoAdAIICEe K PpPOCTYy 4YHCIAa YCIOBHO MAaTOI'CHHBIX BUJOB, CIIOCOOHBIX MUTATLCS 6I)ICTpO
MUHEPAIN3YEMbIMH CyOCTpaTaMu, U MPU ITOM CACPKHUBACTCS POCT OOJiee CHEUaTU3UPOBAHHBIX BUIOB.
OneIT M30IUPOBaHUA OaKTepUl, CIOCOOHBIX pasiiaraTh pa3inyHble KCEHOOMOTHKH, TMOKa3ad, 4yTO ITH
OpraHu3Mbl 4aCTO PACTYT OTHOCUTCIBHO MEAJICHHO U BBIKHMBAIOT 6naroz[ap51 KOMIIJICKCHBIM UCTOYHHUKaM
yriepoaa, comepHudas ¢ Ooixee OBICTpo pacTymmMmu OakTtepusmMu. Korgma B okpyskaromieil cpexe
MPUCYTCTBYIOT KOMIETEHTHBIE MHUKPOOPTaHHM3MBbI, HX YHCIO MOXET PAaCTH, €CIU OINpec/ICHHBIH
KCEHOOMOTHUYECKUI CyOCTpaT BBICBOOOXKIAETCS IOCTOSHHO M JIOCTUTAeT B OKpYXKalollel cpeje
KOHIICHTPAIIMH, KOTOpas JOCTATOYHA JUIs TMojepxaHus pocta. ONHAKO OOJBIIMHCTBO OPTraHUYECKHX
3arpsi3HUTENICH MPUCYTCTBYIOT B OKPYXKAIOIIEH cpelie MpH c1adbiX KOHIICHTPAIUIX ¥ OyAyT pasiaratbes
JUIIB KaK BTOPUYHBIE CYyOCTpaThI, HE MOJICPKUBAsL POCTA.

3.2.3 C npyroil CTOpPOHBI, MPUCYTCTBHE OBICTPO MHUHEPAINU3YEMBIX CyOCTpPaToB B OOJBIIMX
KOHIIGHTPAIUAX MOXET CHOCOOCTBOBaTh HAYaJdbHOH CTaAMM TpaHCGOpPMAIUU KCEHOOMOTHUYECKOU
MOJIEKYJIBl 3a c4YeT Ko-meTabonmu3ma. Torma Ko-mMeTaOOJM3UPOBAHHOE BEIIECTBO MOXKET OBITh
MOJIBEPrHYTO AallbHEHIIEMY Pa3iioKEHUIO0 U MUHEepaiu3anuu. TakuM oOpazom, Giaronapsi MpUCyTCTBUIO
JIPYTUX cyOCTpaToOB MOTYT BO3PACTH BO3MOXKHOCTH [UIS PAa3JI0KEHUS JAHHOTO BEUIECTBA.

324 Wrtak, MOXHO cZIeJIaTh BBIBOJ O TOM, YTO IPUCYTCTBUE B MPUPOJIHBIX BOJAX PA3JIMUYHBIX
CyOCTpaTOB M, CpeaH HHX, OBICTPO MUHEpAIN3YEMbIX CyOCTpaTOB MOXET, C OJHON CTOPOHBI, BBI3BATH
JaBJIeHUE OTOOpa, CHIEpKUBas POCT KOMIIETEHTHBIX MHUKPOOPTaHM3MOB, CIIOCOOHBIX pas3iaraTh
3arpsI3HAIOIINE MUKpOOpraHu3mMbl. C Ipyroil CTOPOHBI, OHO MOXET OOJETrYuTh Pa3ioKEHHE, YCUICHHOES
HavaJbHOM cTaaWeldl Ko—Mmeraboim3Ma, 3a KOTOpOil MocieayeT MJainbHeHmas MUHepaTH3alus.
OTHOCHUTENBHAS BA)KHOCTH 3THX MPOIECCOB B €CTECTBEHHBIX YCIOBUSIX MOXKET MEHSTHCS B 3aBUCHMOCTH
KaK OT YCJIOBUH OKPYXKAIOMICH Cpe/ibl, TAK U OT BEIIECTBA, U Kakoe-I11u00 0000IIeHHe TOKa HEBO3MOXKHO.

4. DakTOopbl, OTHOCALIHECH K OKPYKAKOLIECH cpee

4.1 [TapameTpbl  OKpy’KaloLled cpeabl PeryjiupyloT CcKopee OO0IIyl0 MHKPOOHYIO
JeATeNIbHOCTh, YeM KOHKpEeTHBIE Ipolecchl pas3nokeHus. OJHAKO 3HAYUMOCTh D3TOrO BIUSHHS
BapbUPYETCS B 3aBUCUMOCTH OT Pa3MYHBIX SKOCHCTEM M Pa3IMYHBIX BHIO0B MHUKPOOPTAaHU3MOB (Scow,
1982).

4.2 Peookcnomenyuan

OaHUM U3 BaXHEUIIUX (DAKTOPOB OKPYKAIOMICH Cpejibl, BIUSIOMIUX HA Pa3iaracMocCTh,
SBJISICTCS, BEPOSITHO, TPUCYTCTBUE Kuciopoaa. CoJiepkaHue KHUCIOPOJa W CBSI3aHHBIM C HUM
PENOKCIIOTEHITUAN ONPECISIOT MTPUCYTCTBUE PA3IMYHBIX THIIOB MUKPOOPTaHM3MOB B BOJHBIX Cpeliax,
npu4YeM a’poOHBIE OpPraHU3Mbl MPUCYTCTBYIOT B BOJHOW (ha3e, B BEPXHEM CIIO€ OTIOXKCHUH U B
HEKOTOPBIX 30HAX CTAHIUN OYUCTKH CTOYHBIX BOJ, & aHa3pOOHBIC OPraHU3MBI — B OTIIOKEHUSAX H B
IPYyTUX 30HAX CTAHIIMA OYMCTKH. B Ooisbmieit yacth BOMHOU ¢a3bl mpeobdiranaroT a3poOHbIe YCIOBUS, U
MOATOMY MPOTHO3 OMOpa3IaraeMOCTH JIOJDKEH OCHOBBIBATHCS HA PE3yJbTaTax HCIBITAHUW B a3pOOHBIX
ycaoBusx. OJIHAKO B HEKOTOPBIX BOJHBIX Cpeaax COJEepKaHUE KUCIOPOJIa MOXKET OBITh OUEHb HU3KHUM B
OTIpeJICICHHbIE BpeMeHa rofla W3-3a IBTPO(HKANMK W TOCIEIYIONIer0 pPa3joXKeHUs: 00pa30BaHHBIX
OpraHMYeCKuX BemecTB. B 3To Bpemsi a’poOHble OpraHu3Mbl OyJyT HE B COCTOSHUM pasjaraTh
XUMHYECKUH TPOAYKT, HO 3Ty (GYHKIMIO MOTYT B3ATh Ha ce0s aHa’poOHBIE MPOIECCHI, ECIU
paccMaTpuBaeMblil XUMHYECKUAN MPOAYKT CIIOCOOSH pasiiaraThCsi B aHadPOOHBIX YCIOBUSX.
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4.3 Temnepamypa

JpyruM BaXHBIM TapaMeTpOM SBIISICTCS TemIeparypa. BoJbIIMHCTBO J1a00paTOpPHBIX
UCIIBITAaHUN  mpoBojATcss npu  Temneparype 20-25°C  (cTaHJapTHblE  HCHBITAHUS — JIETKOH
OropasiaraeMoCcTy B a9pOOHBIX YCIIOBUSX), HO B aHAYPOOHBIX YCIOBHUSIX UCIBITAHUS MOTYT MPOBOIUTHCS
npu 35 °C — TemmnepaTtype, KOTopas Jydille UMUTHPYET yCIOBHS B peakTope Co cioeM mia. MukpoOHas
JeATEIIbHOCTh B OKPY’KAOIIIEH cpelie 00HapyKUBaeTCs MPU TeMIlepaTypax B nuamna3zoHe oT Huxke 0 °C no
100 °C. Omnako omTHMAaJbHBIE TEMIIEPATypHl JieKaT, BepositHO, B aumamazoHe ot 10 °C mo 30 °C, u
BHYTPH ATOTO TEMIIEPATYPHOT'0 HHTEPBaJa CKOPOCTh PA3JIOKECHUS YIBAUBACTCS, OPUCHTUPOBOYHO, Yepe3
kaxnaple 10 °C (de Henau, 1993). 3a mpepenamu 3TOr0 ONTHUMAIbHOTO WHTEpBaa JESATEIHHOCTH
pasznararix OpraHu3MOB 3HAUUTEIHHO COKPAIAeTCs, XOTs HEKOTOPhIE CIIeHaIbHbIe BUABI (TEpMO- U
ncuxopuiabHbie OaKTEpHM) MOTYT MpPOIBETaTh. lIpW SKCTpamoJUpOBAaHUU JTA0OPATOPHBIX YCIOBUH
CIeAYyeT YYUTHIBaTh, UYTO HEKOTOPHIE BOJAHBIC CPEIBl TOKPHITHI JIHJIOM HECKOJIBKO MECSIIEB B TOAY U UTO
€CITM ¥ MOYKHO PAaCCUMTHIBATH HA Pa3JIOKEHNE B 3MMHEE BpeMs, TO JINIIb Ha HE3HAUYNTEIbHOE.

4.4 PpH

AKTHBHBIE MUKPOOPTaHU3MbI MOKHO OOHapy>KUTh BO BceM Auanasone pH, Bcrpedaemom
B OKpy»Karouieil cpene. OHAKO AEATEIBHOCTH HOMYJIALMHM OaKTepUil CIOCOOCTBYIOT CJeTKa IEJI0YHbIE
YCJIOBHS, U MOTOMY ONTHUMAaJbHBIA BOJOPOJAHBIN MOKa3aTeNnb JEXKUT B Auanasone 6—8. IIpu pH Huxe 5
MeTabojauyecKkasi aKTUBHOCTh OakTepuil 3aMeTHO CHIbKaercs. JlearenpHocTH TpUOOB B LIEJIOM
CIIOCOOCTBYIOT CJIETKa KHCJbIE YCJIOBHS, M IIO3TOMY ONTHManbHOe 3HaueHue pH coorsercrByer 5-6
(Scow, 1982). Takum o00pa3oMm, ONTHUMaJbHBIC YCIOBUSA ISl JIEATEIBHOCTH MHUKPOOPTaHH3MOB IO
Pa3NOKEHUI0O XHMHUYECKUX BEUIECTB OYyIyT, BEpOSTHO, COOTBETCTBOBATh 3HaueHusM 5-8 pH, T.e.
JMara3ony, HanboJiee 4acTo BCTPEUYaIOIIeMycsi B BOTHOM cpene.

4.5 Ilpucymcmeue numamenvbHbiX 8eujecme

[IpucyrcTBHEe HEOpPraHMYECKMX MHTATEIbHBIX BemecTB (azora u  Qochopa) uvacto
HEoOX0IuMO Asii MUKpOOHOro pocta. OAHAKO 3TH NMHUTATEIbHBIC BEIIECTBA JIMIIb PEIKO CTAHOBATCS
(dakTopamu, OrpaHUYMBAIOIIMMH JESITEILHOCTH MHUKPOOPTAHM3MOB B BOJHOH cpejpe, Tle pocT
MHUKPOOPTaHU3MOB 4acTO OrpaHuuuBaercs cyoctparoM. OIHAKO NPUCYTCTBUE MUTATENbHBIX IEMEHTOB
BIIMAET HAa POCT MEPBHYHBIX NMPOAYLEHTOB M, OMATH-TAKH, HA HAJINYUE HKCCYJATOB, MOJIBEPKEHHBIX
JIETKOM MUHEpAIU3ALUY.
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IIpuioxkenne 9
JOITOJIHEHHUE 111

OCHOBHbIE IPUHIMIIBI IKCIIEPUMEHTAJBHBIX METOJA0B U pacyera
nas onpenejienuss KbK u K, oprannyeckux Bemecrs

1. Koy puunent onoxkonnentpannu (KBK)
1.1 Onpeoenenue

KosppuunenT  OMOKOHUEHTpaUMM  OHpeleNsieTcsl KaK  COOTHOLICHHE  MEXAY
KOHIICHTpAIMel XUMHYECKON MPOAyKIMH B OMOTE W €ro KOHIEHTpalued B OKpyXalomed cpeae, B
JAHHOM cllydae B BoJe, B cranmuoHapHOM cocTosHuH. KBK MoxeT ObITh M3MepeH HernocpeCTBEHHO
ONBITHBIM IIyTE€M, B CTalOHAPHOM COCTOSIHUHM, WM OBITh pPacCYUTaH KaK COOTHOILIEHHUE MEXKIY
KMHETHUYECKUMU KOHCTaHTaMM IIOIJIOIIEHUS M YAAJIGHHWs HEpPBOro IOpsJiKa — METOJ, KOTOpbIl He
TpeOyeT JOCTHKCHHSI COCTOSIHUSI PABHOBECHS.

1.2 Coomeemcmeyroujue memoowst 011 IKChepumenmanivno2o onpedenenus KbK

1.2.1 Bputn M3ydeHbl U NPUHATHL PA3JIMUHbIE PYKOBOASIINE IPUHLIUIBI UCIIBITAHUN, UMEIOLIUE
LEeNbI0 ONpEJCICHHE OINBITHBIM MyTeM OHOKOHIEHTpaUuW Yy pPbIOBI; M3 HUX Hauboiee IHUPOKO
npuMeHstoTcs: pykooasiuid npuanun OICP (OECD 305, 1996) u crannaptHoe pykoBoactso ACTM
(ASTM E 1022-94). Pykomomsuuii mpuHmun 305 O3CP (1996 rom) sBiseTcsl MepecMOTPEHHBIM
JMIOKYMEHTOM, KOTOPBIM 3amMeHmt npeasiayryio Bepcuio — OECD 305A-E (1981). Xots mpenmourenue
ornaercs mpotounbiM pexumam (OECD 305, 1996), npomyckaloTcst CTaTHUYeCKHE PEXKUMBI C
obunosnenreM Boabl (ASTM E 1022-94), mpu ycioBuu coONIOAEHUS KPUTEPHEB JIOCTOBEPHOCTH,
OTHOCSIINXCA K THOENU M MOJJEPKAaHUIO0 YCIOBUH NMPOBEJCHHS UCIBITaAHHS. B ciydae nTUMOQUIBHBIX
BemecTB (log K,y > 3) mpeanodrenue cieyeT oTAaBaTh NPOTOYHEIM METOAAM HUCIBITAHUS.

1.2.2 Pykoonmsmue npuanumer ODCP (305) w ACTM cxoxd, HO B HHX OIHUCHIBAIOTCS
pa3auYHbBIC YCIOBHS MPOBEICHUS SKCIIEPUMEHTA, B YACTHOCTH B OTHOIIICHUU:

a) METO/Ia MOJa4u BOABI, HEOOXOMUMOMN NI MPOBEICHUS UCIBITAHUS (CTATUYECKHUU,
CTaTHCTHYECKUU ¢ OOHOBJIICHUEM BOJIBI HIIA MPOTOYHBIN);

b) HEOOXOJMMOCTH MPOBECHUS UCCICIOBAHUS OUYNCTKHY;

c) MaTeMaTH4ecKOro MeTo/ia, ucroibzyemoro jis pacyeta KbK;

d) mepuogmyHOCTH O0TOOpPA MPOO: YUCIO U3MEPEHUH B BOJIE U YUCIIO IPOO PHIOHI;
€)  HEeoOXOIMMOCTH M3MEPEHUS COICPKAHUS )KUPOB B PHIOE;

f) MUHUMAIBHOU MPOJOIKUTEIBHOCTH (a3bl MOTJIOMICHHUS.

1.2.3 B oOmem murane mcmbITaHUS BKIIOYAlOT ABE (pa3bl: a3y Bo3aelcTBHS (MOTIOMEHUS) U
(hazy mocTBo3mecTBHA (oumCTKH). Bo Bpems (a3pl TOTJIOMICHHWS JBE OTHIEIbHBIC TPYIIIBI PHIO,
OTHOCSIIIUXCSI K OJTHOMY BHUJY, IOJBEPraroTCs BO3JACHCTBHUIO MO MEHBIICH Mepe JBYX KOHIICHTpaIui
ucrneiTyeMoro BemniectBa. O0si3atenpHa 28-cyTouyHas ¢a3za BO3INCHCTBUS, €CIIA TOJBKO JI0 MCTCUCHHS
3TOTO Mepuoaa He OyneT JOCTUTHYTO CTalMOHApHOE COCTOsIHME. BpeMs, HeoOX0auMo A JOCTIKEHUS
CTallMOHAPHOTO COCTOSHUS, MOXHO OIPEJISTUTh Ha OCHOBE cooTHomeHus Mexny Ko, u k, (Hampumep,
log k; = 1,47 — 0,41 log K, (Spacie and Hamelink, 1982) unu log k, = 1,69 — 0,53 log K, (Globas et
al., 1989)). Ilpenmomaraemoe Bpemsi (d), HeoOxommmoe miIs HOCTIOKEHUS 95% CTallMOHAPHOTO
COCTOSIHUS, MOXKET OBbITh, TAaKUM 00pa3zoMm, paccuuTaHo ¢ momormibio ¢opmynsl —In(l — 0,95)/k,, npu
YCJIOBUHM, UYTO OWOKOHIIGHTpAlHs HWMEEeT KHHETUKY TepBoro mopsaka. Ha ¢asze ouwmcTku pbiba
NEPEBOJIUTCS. B Cpely, CBOOOJHYIO OT HCIBITYEeMOTO BelIecTBA. 3a W3MEHEHHEM KOHIECHTPAIMU
UCIIBITYEMOTO BellecTBa B pbibe cieasT Ha obeux (azax ucnbitanusi. KBK Beipaxkaercst kak GyHKIuUs
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oOmero »KuUBOro Beca pblObl. JlIg MHOIMX OPIraHUYECKHX BELIECTB CYIIECTBYET 4YeTKas
B3aMMO3aBUCUMOCTb MEXIY MX CIMOCOOHOCTBIO K OMOKOHLEHTPAMH M MX JUNO(YHUIBHOCTBIO, U, KPOME
TOTO, CYIIECTBYET aHAJIOTMYHAs B3aMMO3aBHUCHUMOCTh MEXKAY COJIEpKaHUEM KHUPOB B pbIOE U
HaOJro/1aeMoil  OMOKOHIIEHTpalel Takux BemiecTB. [103ToMy, 9TOOBI YMEHBIIUTH 3TOT HCTOYHHUK
U3MCHUMBOCTH  PE3yJbTAaTOB  HCHBITAHUH B BBICOKOH  CTENEHH  JIMIMOQWIBHBIX  BEIIECTB,
OMOKOHLIGHTPALMIO CJEeAYyeT COOTHOCHUTb HE TOJIbKO € oOmeil >XKMBOW Maccol, HO Takke U C
cozaepxanuem xupoB (OECD 305 (1996), ECEATOC (1995)). YnomsiHyTble pyKOBOJSAIINE MPUHIIUTIBI
OCHOBaHBI Ha TOM TPEIINOJIOKCHHH, YTO OHWOKOHIEHTPAlMs MOXET OBITh NPUOIUZUTEITHHO
MpejcTaBlieHa peakIuell mepBoro mopsiika (oJHOKaMepHas MOJIelb) U 4To, TakuM odpasom, KbK = k;/k,
(k; — CKOpPOCTH IOTJIONIEHUS MEPBOr0 MOpsAKa, k, — CKOPOCTh BBIBEICHHS MEPBOr0 MOPsI/IKa, KOTOPHIE
XapakTepu3yloTcs MpsIMO MPOMOPLHMOHANBHON amnmpokcumManueii). Ecinu BbeIBeneHHe MNOAYMHSIETCS
nByx(}a3HON KHHETHKE, T.€. €CJIM MOXHO YCTaHOBUTH JBE OTHEJbHBIE CKOPOCTH BBIBEACHHUS,
annpokcumauust ky/k, moxer 3HauutenbHo 3aHM3UTh KBK. Eciam ycraHoBiieHa KHMHETHKa BTOPOIO
nopsaka, KBK moxer ObITh paccuutaH Ha OCHOBE OTHOIIEHUS Cpuea/Crona, MPH YCIOBHH, YTO OBLIO
JMIOCTUTHYTO "CTallMOHAPHOE COCTOSHHE' ISl CHCTEMBI Phl0a—BO/A.

1.2.4 [ToMmrumo mOAPOOHOW WH(POpPMAINK, KacarolIecs TOATOTOBKM W XpaHEeHUs mpoo,
HEe0oOXOIMMO pacrmoniaraTh, JUIsl ONpeAeNieHUs] KOJMYecTBa BellecTBa B CTAaHAAPTHOM pPacTBOpe U B
OmomMarepuasne,  COOTBETCTBYIOIIMM  AHAJMTHUYECKHMM  METOJOM  M3BECTHOM  TOYHOCTH U
YYBCTBUTEJIBLHOCTU. ECIM 3TH 3JE€MEHTHl OTCYTCTBYIOT, HEBO3MOXHO ompenennuTs ucTuHHbIM KBK.
Hcnonb3oBaHre MEUEHOTO MCHBITYEMOI'O BELIECTBA MOXKET OOJErduTh aHanu3 Mpod BOABI M PHIOHIL.
Opnnako m3MepeHue oOueld pagrloakKTUBHOCTH, €CIM TOJBKO OHO HE OYJET COYeTaThCs C KOHKPETHBIM
AHAJIUTUYECKIM METOJIOM, MOKET OTPakaTh OJHOBPEMEHHO MPHUCYTCTBHE MCXOIHOTO BEIIECTBA, OAHOTO
WM HECKOJBKHX BO3MOXKHBIX METaO0OJIMUTOB M, BO3ZMOXHO, METaOOJM3MPOBAHHOTO YIJIEpOJa, KOTOpPbIE
OBLTM BKJIIOYEHBI B OPraHWYECKHME MOJIEKYJbl TKaHel pbIObl. s ompeneneHUs UCTUHHOTO 3HAYEHHUS
KBK Becbma BaKHO MPOBOJUTH UYETKOE Pa3IMYUE MEKIY HCXOJHBIM BELIECTBOM M BO3MOKHBIMH
Metabonuramu. Eciiu B ucneIranun HCHOJB3YIOTCA MCUYCHBIC MaTCpUaJibl, TO MOXXHO JO3UPOBATH 06111}/}0
M30TONMHYI0 METKY (T.€. MCXOJHOE BELIECTBO M META0OJIUT) MJIM OYUCTHUTH NMPOOBI TakuM 0oOpa3om,
YTOOBI MOKHO OBIJIO OTAEIBHO aHAJTM3UPOBATH UCXOAHOE COCIHHEHUE.

1.2.5 Ecnu log K,, mnpeBwimaer 6, usmepennsie 3HadueHus KBK wumeoT TeHOeHIUIO K
yMeHbllleHuI0 Tipu yBenaudeHuu log K,,. Teopernuecku 3Ta HEIUHEUWHOCTH OOBSCHSCTCS, TIJIABHBIM
00pa3oM, CHIDKEHUEM KMHETHKH MTPOHUKHOBEHHS 4Yepe3 MeMOpaHbl UM YMEHBIICHUEM PacTBOPUMOCTH
OMOJIOTHYECKUX KUPOB JJIsl KPYMHBIX MoJekyn. K apyrum ¢akropaMm OTHOCSTCS dKCHEPUMEHTaJbHBIC
apTedaKkThl, TAKUE KaK HEJIOCTUTHYTOC PABHOBECUE, CHUXKECHHUE OHMOAKKyMYJIHUPOBAaHUSI B PE3yJIbTaTe
copOuMM OpraHMYecKHUX BeIIeCTB B BOAHOW (ha3ze m aHamuThueckue omuOku. Kpome Toro, criemyer
OCTOpPO’KHO OIIEHWBATh dKcnepuMeHTaidbHbie gaHHbie 0 KbK Bemects, nmeronux log K, BbIIe 6, Tak
KaK 3T JJaHHbIE OyAYyT OTJIMYAThCS TOpas3io 0ojiee BHICOKMM YPOBHEM HETOYHOCTH IO CPABHEHHUIO CO
3HaueHusMu KBK, onpenenennbimu i BemiecTs, nMmeronux log K, Hibke 6.

2. log K,y
2.1 Onpedenenue u oduue coooparicenus
2.1.1 Jlorapudm xoapdunuenta pacnpeneneHusi okranoin-1/soga (log K,y) siBusiercs mepoit

U3MepeHus Juno(UIbHOCTH BeulecTBa. B kadecTBe TakoBoro log K, sBiIsleTcs KII0YEBBIM apaMeTpOM
B IIPOTHO3€ COCTOSIHUSA OKpy»katouied cpensl. log K, perynupyer MHOTHE MpOIECCHl paclpeaeseHus,
HaIpUMeEp MOTJIOUICHUE B TIOYBE U OTJIOKEHUAX U OMOKOHIEHTPALIMIO B OPraHu3Max.

2.1.2 B3anmozaBucumocts Mexnay OmokoHmeHTpamueid u log K,, ocHOBaHa Ha aHamOruu
mpoiiecca pacrpe/eieHuss MeXKy KUPOBOH (a30oil pblObI M BOJON M Ipoliecca pacipeacsieHHs] MEKIY
oktaHojoM-1 u Bomoi. Mcmons3zoBanue K,, 000CHOBaHO CIIOCOOHOCTHIO OKTAHOJIA YIOBIETBOPUTEIHHO
BBICTyNIaTh B KadeCTBE 3aMEHUTENS JKHUPOB B TKaHAX pbIOb. CymecTByer BechMa TeCHas
B3aMMO3aBUCUMOCTh Mexay log K,, ¥ pacTBOPHUMOCTBHIO BEIIECTB B PBHIOBEM JKHpPE M TPHOJIECHHOM
(Niimi, 1991). TpuoisienH SBISETCS OJHUM M3 TPHUAIFIITIUIEPOIOB, HANOOJIee YaCTO BCTPEUAIOIINXCS B
xupax npecHoBogHoi peiob! (Henderson and Tocher, 1987).
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2.1.3 Onpenesnenue ko3dduiuenta pacnpeneiacHus okrtanos-1/Boga (K,,) tpebyercs s
cocTaBiieHHs 0a30BOro HaOOpa AaHHBIX, MPEACTABIAEMBIX BO BpeMs perucrpauuu BHYTpu EC HOBBIX
BEILIECTB M CYIIECTBYIOIIMX BELIECTB, OOpHOa C 3arpsA3HEHHEM KOTOPBIMU TpeOyeT MepBOOYEpEIHBIX
mep. Ilockombky K, HE Bcerma ynaercs ONMpeAeNnuTh ONBITHBIM IyT€M, HAIPUMEP B CIIydae XOpOIIOo
pPacTBOPHUMBIX B BOJIE BELIECTB U OYCHB JUNOQUILHBIX BEIIECTB, TO MOKHO HCIOJIb30BaTh 3HaueHUE Ky,
onpeneneHHoe Ha ocHoBe K3CA. Opnako cienyeT MNposABIATh KpPAaWHIOI OCTOPOKHOCTH MpPH
ucrionb3opanun K3CA B cinyuae BemiecTB, ISl KOTOPBIX HEBO3MOXKHO ONpPEIETUTh KOdQPUIHECHT
pacrpeiefieHus ONBITHBIM MyTeM (Harpumep, cypdakTanTsl).

2.2 Coomeemcmeyioujue memoovl IKCHEPUMEHMATbHO20 onpedenenusn 3navenuii K,,

2.2.1 Jns sKcmepuMEHTaNbHOTO ompeaeneHus 3HaueHuil K,, oOmucaHbl JBa pa3TUIHBIX
MeToJla — METOJ BCTpsxuBaHus Bo (iakone u BXOX — B cTaHgapTHBIX PYyKOBOJSAIIUX MPUHIUIIAX,
Hanpumep OECD 107 (1995); OECD 117 (1983); EEC A.8 (1992); EPA-OTS (1982); EPA-FIFRA
(1982); ASTM (1993). JlaHHBIE, TONyYeHHBIE METOJIOM BCTPSXUBaHUS BO (hyakoHe n MetojoMm BXDX,
B COOTBETCTBUU CO CTaHJAPTHBIMM PYKOBOJSIIMMU TPUHIMIIAMU HE SBISIIOTCS €IMHCTBEHHO
PEKOMEHIYEeMbIMU JaHHBIMHU. JIJIs B BBICOKOH CTEMEHU JUMO(MIBHBIX BEIIECTB, KOTOPHIC MEIJICHHO
pacTBOPSIOTCS B BOJie, Oojiee JTOCTOBEPHBIMU SIBISIFOTCS OOBIYHO JIAHHBIC, MOJIYYCHHBIC C IOMOIIBIO
MeTona meieHHoro mepememmuBanus (De Bruijn et al, 1989; Tolls and Sijm, 1993; OECD draft
Guideline, 1998). Meroa MeIeHHOro MNEpeMEIIMBAHUSA IPOXOAUT B HACTOsIIEE BpeMs KpPYyroBoe
HCTIBITAHNE C TETBI0 pa3pabOTKU OKOHYATEIHFHOTO pyKoBosamero npuamuna O3 CP.

2.2.2 Memoo ecmpsixusanus 6o praxone

OCHOBHOW MPHUHIIUI 3TOTO METOJIa COCTOUT B U3MEPEHUHU PACTBOPEHHUS BELIECTBA B JIBYX
pa3nuuHbIX (ha3ax — B BOJAE M N-okTaHojae. YToOkI ompenenuTs KOdPPUIMEHT paciupeaeneHus, JOHKHO
OBITH JTOCTUTHYTO PaBHOBECHE MEXIy BCEMH B3aUMOJICHCTBYIOIIMMH KOMIIOHEHTAMH CHCTEM, IIOCTE
Yero OompeJeNseTcss KOHLEHTpAlKs BEIIeCTB, PAaCTBOPEHHBIX B ABYX (haszax. MeTol BCTpSXUBaHHUS BO
(hmakone mpuMeHsieTcs, koraa 3Hadenus log K., Haxomsitcs B aumanazone ot —2 g0 4 (OECD 107, 1995).
Meton BeTpsixuBaHHs BO (JIaKOHE MPUMEHSETCS TOJIBKO K TPAaKTHUYECKH YHCTHIM BEIIECTBAM,
pPacTBOPUMBIM B BOJE M OKTaHOJE-1 M AOJKEH BBINOJHATHCS IPH NMOCTOSHHON Temnepatype (+1 °C) ot
20 °C no 25 °C.

223 Memoo BOXX

Meton BOXX BuIMONHsIETCS HAa aHAJIMTUYECKUX KOJOHKAX, 3al0JHEHHBIX HUMEIOIIElics B
nmpoxaxke TBepAod (a3oil ¢ AIUHHOW YriaeBoAopoaHoi memnbio (Hampumep, Cg, Cig), XUMHUYECKH
CBsA3aHHBIMM Ha JBYOKHUCHU KPCMHUA. XuMnueckue BCUICCTBA, BBCACHHLIEC B TaKYI KOJIOHHY,
nepeMeuiaroTCs C Ppa3IMYHbIMHA CKOpPOCTAMHU, O6yCHOBHCHHBIMI/I pa3IM4YHbIMHA CTCIICHAMHU
pacripefieieHus, 1 MeXJ1y TOJABIKHOW BOJIHOHN (a30ii W HEMOABMIKHOM YIIIeBOAOpOAHON (a3oil. Meton
BOXX He mpumeHsieTCS K CHIIBHBIM KHCIOTaM M OCHOBAaHMSIM, KOMIUIEKCHBIM COEIMHEHHSIM MeTalljia,
MOBEPXHOCTHO AKTHMBHBIM MaTepHallaM WM BELIECTBaM, pPEAarHpylOUIUM C pacTBopuTenreM. Mertoxa
BOXX mpumensercs, korga 3uauenue log K., Haxoastcsa B nuanazone 0—-6 (OECD 117, 1989). Meton
BOXX meHee uyBCTBHUTEIEH K IPUMECSIM B HCHBITYEMOM COEAMHEHMM I10 CPaBHEHHUIO C METOJOM
BCTPSIXUBaHUS (IIaKOHA.

2.2.4 Memoo mednennoeo nepemewiusanus

MeToa MEIJICHHOIO MEPEMEIIMBAHMS MO3BOJISICT TOYHO U aKKypaTHO onpeaeiauts Koy, y
kotopsix log Koy, moxomut no 8,2 (De Bruijn et al., 1989). B cinydae BbICOKO NTUITOMUIBHBIX COCTHHEHUH
METOJI BCTPSIXHBaHUA BO (IJIAKOHE WMEET TEHJICHIIMIO BBI3BIBATH apredakTthl (00pa3oBaHHS
MHKpoOKanenek), a Meton BOXKX tpebyeT sKkcTpamoaupoBaHHUsS 3a MpeaeiaMH Juana3oHa 3HAUCHUH,
HCIIOJIb3YEMBIX TPH MPOBepke s pacueta Ky.

Yro6 omnpenenutsh Kod3hHUUMEHT pacrpeaeieHus, BOJa, OKTaHOI-1 M HCHBITYyeMoOe
COCIIMHEHUE TPHUBOAATCS B paBHOBECHUE IPYr C IPYrOM, IMOCJIE YEro ONpenesseTcss KOHLEHTpaLus
UCIIBITYEMOTO COeqUHEeHHsT B 00eux (¢aszax. OIKCIepUMEHTaJIbHbIE TPYJHOCTH, CBSI3aHHBIE C
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00pa3oBaHUEM MHUKPOKAIEJIEK BO BpeMs BCTPSAXUBaHHUS BO (DJIAKOHE, MOXHO B HEKOTOPOHl CTeNeHU
MpPEoJOJETh C TOMOIIBI0 METO/JAa MEMJIEHHOrO IepeMElINBaHusA, B KOTOPOM BOJA, OKTAHON U
UCIIBITYEMOE COEJVHEHUE MPUBOJATCS B PABHOBECHME B pPEAKIIMOHHOM ammapare, B KOTOPOM OHH
MeJJIEHHO TepeMennBaroTca. [lepememuBanne co3naer 0ojiee WM MEHEe JIOMUHAPHOE TEUCHHE MEXKIY
OKTAHOJIOM U BOJOM, a TaK)Ke yJIydliaeT oOMeH Mexy ¢azamu 6e3 00pa3oBaHusl MUKpPOKaIIEIeK.

2.2.5 Memoo nabopamoproii KOIOHKU

Eme omnum rubkum crocodbom wusmepenus log K, sBiseTrcs merton JiabopaTopHOH
KosoHKHU. [Ipm 3TOM MeTOJe HCMONB3yeTCsl KOJOHKA ISl paclpeleseHHus] HCIBITYeMOTO BEIIeCTBa
Mexay ¢$a3oil OKTaHOJIA W BOAHOW (a3oii. B komoHKy BBOAHMTCS TBEepa0o(a3HBI HOCHTENb, KOTOPHIH
MPOMUTHIBACT YCTAHOBJICHHOW KOHIICHTpAIlMEH HCIBITYEMOTO BellecTBa B OKTaHoje-1. McmbiTyeMoe
BEIECTBO HM3BJICKACTCS M3 IMPOIMUTAHHON OKTAaHOJIOM KOJOHKH C TIOMOIIBIO BOJIbI, BBIXOJSIICH H3
KOJIOHKH BOJHBIM PacTBOP IMPEJCTABISIET COOOW PaBHOBECHYIO KOHIIEHTPAIMIO MCIBITYEMOTO BEIIECTRa,
KOTOpOe OBLIO pacrpeieneHo Mexay ¢Gas3oil OKTaHoda W BOAHOW (a3oil. ['TaBHBIM MpenMyIIeCTBOM
MeTo/ia J1a00paTOPHOM KOJIOHKH 10 CPAaBHEHHIO ¢ TPEOOBAHUEM BCTPSXUBAHUS BO (DJIAKOHE SIBJISICTCS TO,
YTO OH TO3BOJISIET MOJTHOCTHIO M30ekKaTh 00pa30BaHUI MUKPOIMYIbeHii. [loaToMy 3TOT MeToa 0coOeHHO
nosne3eH npu n3mepenun K., BemecTs, mis Kotopeix log K, mpesbimaet 4,5 (Doucette and Andren,
1987 and 1988; Shiu et al., 1988), a Takxke BemecTB, y koTopbix log K, cocraBnset nimke 4,5. Oquum
U3 HEJOCTaTKOB METoJa JIabopaTOPHOW KOJIOHKH SBISAETCS TO, 4YTO OH TPeOyeTcs CII0XKHOTO
obopymoBanusa. llogpoOHoe ommcanme MeToda JjabopaTopHOW KomoHKH coxepxkutcs B ("Toxic
Substances Control Act Test Guidelines") (3akoH 0 KOHTpOJE 3a TOKCUYHBIMU BEIICCTBAMU:
PyxoBonsmue npunuunel) (US EPA, 1985).

2.3 Hcnonvzosanue K3CA ona onpedenenusn log K,, (cm. makoce "Hcnonvzoseanue K3CA"
6 enase A9.6)
2.3.1 Hns pacuera K,, paspaboTansl M NpOAOIIKAIOT pa3padaTbiBaTbCI MHOTOYHMCICHHBIC

K3CA. Illupoko wmcmonb3yemMble METOJBl OCHOBaHBI Ha (QparMeHTaX KOHCTaHTax. B ocHoBe
(hparMEHTapHBIX TOJXO0JOB JIGKUT OOBIKHOBEHHOC CYMMHPOBaHUE JIMNOMPHIBHOCTH OTACIbHBIX
OCKOJIKOB JIaHHOW MOJEKylbl. BBUIYy OTCYTCTBHS JaHHBIX, yCTAaHOBJIEHHBIX SKCIEPUMEHTAIbHBIM
nyteM, B yacTu III TexHuueckoro pykoBoAcTBa EBponeiickoil KOMHCCUHU, KAaCAIOIIETOCs OLIEHKU PUCKOB
(European Commission, 1996), pexoMeHayIOTCS TpH KOMIBIOTEPHBIE TPOTPaMMBbl, KOTOPbIEe UMEIOTCS B
mpoJaxe.

232 IIporpamma CLOGP (Daylight Chemical Information Systems, 1995) Osuia
NepBOHAYAIBHO pa3paboTaHa JUIsi MCIOJNB30BaHHUS B O0JIACTH CO3/aHHMST HOBBIX JIGKAPCTBEHHBIX
npenapaToB. DTa MOJieNIb OCHOBaHa Ha MeTojuke BbluncieHuil Xanma u Jleo (Hansh nad Leo, 1979).
Ota nporpamma paccuuthiBaet log K., mams oprannueckux coenmnenuii, cogepxkamux C, H, N, O, Hal,
P w/umu S. HeBo3moxHo paccumrtath log K., st comeil W BemecTB, COAEp)KAIIUX OTMpe/elIeHHbIE
NMpuUMecH (3a MCKJIIOYEHHEM HUTPOCOEIMHEHHUHM U OKcHIOB a3zora). PesynbraThl pacuera log K, s
WOHU3HPYIOMUX COEJUHEHNN, TakuX Kak (EeHOJIbl, aMUHBI W KapOOHOBBIE KHCIOTHI, OTPAKAIOT
HEUTpaJbHYI0 WM HEWOHU3WPOBAHHYI (OPMY W 3aBHCIAT OT BOJOPOAHOTO ToKazarens pH.
B OonpmumHCTBE ciaydyaeB 3Ta mporpamMma MO3BOJISIET CAENaTh YeTKHME pacueTsl B nuamazoHe log K,
mexay O m 5 (European Commission, 1996, part III). Opnako ananu3 OecnpUCTPAaCTHOCTH,
BBITIOTHEHHBIH B 1993 rony Huemenoit, kotopsiii cpaBHui 3HaueHud log K, onmpeneneHHbie ONMBITHRIM
OyTeM, C PacuYeTHHIMH 3HAUYCHHMSAMH, IOKa3al, YTO MPOrpaMMa IO3BOJSET TOYHO MPOrHO3UPOBATH
log K, 21 00JIbIIOr0 Ynciaa OpraHuyecKrux BEUlecTB, Y KoTopbix log K, MoxkeT coctaBisats Hike 0 10
Beimie 9 (n = 501, r* = 0,967). B aHagormyHOM aHamm3e OECHPHCTPACTHOCTH, MPOBEICHHOM B
ornomennu Oonee 7 000, pe3ynbTaThl monydeHsl ¢ nomomnipio nporpammel CLOGP (Bepcust PC 3.32,
Bepcus EPA 1.2) cocraBunu = 0,89, crannaptHoe otkionenue = 0,58, n =7 221. DTu noaTBepKACHUS
OpaBUIBHOCTH PE3yJIbTaTOB IOKa3biBaloT, uTo nporpaMma CLOGP wmoxer wucnosnb3oBaThes Iis
BBIYHCIICHUSI JIOCTOBEpHBIX 3HaueHwid log K,,, Korja He HMeeTCsl SKCIePUMEHTAIbHBIX JaHHBIX.
B cnydae xenaTHbIX coeauHeHMH n Ononoruuecku akTuBHbIX BemlecTB (IIAB) mporpamma CLOGP, kak
CUYUTAEeTCs, 0O0ecreYynuBaeT JUIlhL OrpaHUYeHHYI0 AocToBepHOCTh naHHBIX (OECD, 1993). Omgnako 4To
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KacaeTcsi aHnoHHBIX [IAB, ObUT mpenyoxeH METOa KOPPEKTUPOBOK ISl OMEHKH CKOPPEKTUPOBAHHBIX
3naueHnii CLOGP (Roberts, 1989).

2.3.3 B mporpamme LOGKOW unu Kowwin (Syracuse Research Corporation) ucnonb3yroTcst
CTPYKTYypHbIe (parMeHThl U momnpaBouyHbie KO3 duiuentol. C MOMOIIBIO 3TOH MPOrPaMMBbl
paccuutbiBaercs log K, ns opranmdeckux coenuHeHud, conepxamux aromel C, H, N, O, ramoress,
Si, P, Se, Li, Na, K w/munu Hg. Ona mno3Bomser Takxe Beruciuth log K, mis coenumHeHUH,
coZepKaIIuX OMpeNeICHHbIE TpuMecH (Takue, Kak OKCUABI a30Ta U HUTpocoenumHeHus ). Pacuer log K,
JUIS. MOHU3HUPYIONIMXCS BEIIECTB, TaKUX Kak (DEHOJbI, aMUHBI M KapOOHOBBIC KHCJIOTBHI, OTpa)aeT
HEUTpAJbHO WM HEWOHM3WPOBAHHYIO (QOpMY, M TOITOMY €ro 3HaueHus OyIyT 3aBUCETh OT
BonmopoaHoro mokazatens pH. Ilporpamma LOGKOW wmoxkeT naBaThb MHPOTHO3BI MO HEKOTOPHIM
cypdakranTam (Hanpumep, drtokcwiatram cruptoB (Tolls, 1998), kpacsmuM BelecTBaM U
nucyuunpoBaHHbIM BemiectBaMm) (Pedersen et al. 1995). B OGonpmmHcTBE cilydaeB 3Ta mporpamma
MO3BOJISIET OJYYNTh YETKHE pacueTsl B quamnazoHe 3HaueHui log K,y ot 0 10 9 (TemaNord 1995:581).
Kak u mnporpamma CLOGP mnporpamma LOGKOW Obina moarBepxknaeHa (rtabnuma 2), ¥ OHaA
peKOMeHayeTcs s nenel kiaccupuKamuu B CHIy HAASKHOCTH, HAIMYWS B MPOJaxke W yaoO0CTBa B
WCITOJTh30BaHUH.

2.3.4 [Iporpamma AUTOLOGP (Devillers et al., 1995) Obuna co3nana Ha OcHOBe HaOopa
HEOJHOPOAHBIX NaHHBIX Mo 800 opraHMYECKHMM BEIEeCTBaM, KOTOpbhIE OBLIM COOpaHBl M3 MEYaTHBIX
MaTepuagoB. DTa nporpamMma M03BOJIsET paccuuTaTh 3HaueHus log K, A opraHMueckux XMMHKaTOB,
conepxamux C, H, N, Hal, P u S. Ona He MOXeT mpou3BOAUTH 3TU pacueTsl ais coned. Pacuer log K,
TaKK€ HEBO3MOXXEH JUIsI HEKOTOPBIX COEJUHEHHH, coJepKalluX OIpeaeJeHHble MpUMECH, 3a
UCKJIIOUCHUEM HUTPOCOEAMHEHUH. MoryT ObITh BbluMcieHb! 3HadeHUs log K, AJ11 MOHM3UpYOLMIUXCS
XMMHYECKUX BEIIECTB, TAKMX KakK ()EHOJIBI, aMUHBI U KapOOHOBBIE KHUCIOTHI, XOTS CIEIyeT OTMETHUThH
3aBUCUMOCTb 3TUX 3HaueHWi oT pH. B Hacrosimee BpeMmsi pa3pabaTbIBalOTCS yCOBEPLICHCTBOBAHHS C
uenbto pacmupenust oOnactu npumeneHuss mnporpammbel AUTOLOGP. CorsnacHo umerommmcs B
HacTosmee Bpems: AaHHBIM, nporpamMmma AUTOLOGP mo3BonseT molyduTh MOCTOBEPHBIC 3HAYCHUS,
0COOCHHO B OTHOLICHHM 4Ype3BblyaiiHo nunoduibHbix BemecTs (log Koy > 5) (European Commission,
1996).

2.3.5 Monens SPARC eme HaxoauTcs B CTaauud pa3pabdOTKH B J1a00OpaTOpUHM HM3yUYEHUS
OKpy’Karoliei cpenbl YIpaBieHUs Mo oxpaHe okpysxkaromeil cpenst CIIA, pacronoxeHHOH B ropoje
Aduner, mrar JDKopmkua, m eme He pgoctymHa obOmectBeHHocTH. SPARC  sBnsercs ckopee
MEXaHHUCTHUYECKOH  MOJENbI0,  OCHOBaHHOW  Ha  TEPMOJMHAMUYECKUX  TPHUHLHMIAX,  HYEM
JETEPMUHUCTUYECKON MOJIENbl0, OCHOBAaHHOM Ha 3HAHUAX, MOJYYEHHBIX Onarojapsi pesyibTaTam
HaOmonenuii. [loatomy SPARC otnuuaercs ot moneneid, B KoTopbix ncrnoibszytores K3CA (mampumep,
KOWWIN, LOGP), tem 49To ais KOMIUIEKTAa KOHTPOJIBHBIX XMMHUYECKOW MPOAYKIHH HE TpedyeTcs
HUKaKHUX U3MEPEHHBIX JaHHbIX 10 log K,,. UHorna, no npocroe, 1A (EPA) aty Mojenb UConib3yioT B
cBsi3m ¢ TeM win WHBIM mniepedHeM HomepoB KAC. Mogenr SPARC nmaer Oomnee coBepiieHHBIE
pesynbsratel 1o cpaBHeHUI0 ¢ KOWWIN n CLOGP TonpKko A5 coequHeHnH, y KOTOPhIX 3HadeHus log
K,w mpeBbimator 5. O6b19HO TOJIKO SPARC MOXET UCIOTB30BaThCS ISl HEOPTAHUYECKUX COCTUHCHHM.

B TaGnuie 1 3Toro monosiHeHus MPUBOAUTCS 0030p MeTo 0B pacueta log K,,, Ha ocHOBE
(hparmentanmu mosekyn. CymiecTBYIOT W Jpyrue meToanl Beraucienus log K.y, HO OHH JOIKHEI
HCMOJI30BAaThCS JIUIIb C YYETOM KOHKPETHOIO CiIydass U TOJbKO Ha OCHOBAHUHU COOTBETCTBYIOIIUX
Hay4YHBIX JOBOJIOB.
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Tab6auua 1: O630p meTogoB K3CA nas pacuera log K,,, Ha ocHoBe ¢pparMeHTALMH MOJIEKYJT
(Howard and Meylan (1997))

MeTOIl MeTOI[OJ'lOl"l/lﬂ CraTucruyecKmne JaHHBbIC
CLOGP ®parMeHTsI + onpaBounsie  (Bcero: n = 8942, *=0,917, CTaHAapTHOE
Hancsh and Leo (1979), |ko3ddunnenTs oTkioHeHue (co) = (0,482
CLOGP Daylight (1995) Bamupamus: n = 501, = 0,967
Bamnpauus: n = 7221, 1’ = 0,89, co = 0,58
LOGKOW (KOWWIN) {140 ¢pparmeHToB Kamu6poska: n = 2430, r* = 0,981,
Meylan and Howard 260 mompaBOYHBIX co=0,219, me = 0,161
(1995), SRC K03 PUIIIEeHTOB Bamunauus: n = 8855, r> = 0,95, co = 0,427,
me=0,327
AUTOLOGP 66 aTOMHBIX U TPYIIIOBBIX Kamu6poska: n = 800, r* = 0,96, co = 0,387
Devillers et al. (1995) BKJIagoB coryiacHo Rekker and
Manhold (1992)
SPARC Ha ocnose s TpeHUPOBOYHOT'O KOMIUIEKTA
B cranmm paspaboTku (hyHIaMEHTaIBHOTO XAMHUYECKUX TIPOIYKTOB HE TPeOyeTCs
OIIA, AdpuHsbl, anropuTMa IS HUKaKUX W3MEPEHHBIX JaHHBIX 1Mo log Ky,
Jxopmxua MOJICIIUPOBAHUS CTPOCHHS
XUMHYECKUX COCTMHEHHI
Rekker and De Kort dparmeHTH! + nonpasounsie  |KamuGposka: n = 1054, r*= 0,99
K03 PUIIHEHTBI Bamunamus: n = 20, r*= 0,917, co = 0,53,
me = 0,40
Niemi et al. (1992) MCI Kanmu6poska: n = 2039, *=0,77

Bamuganusa: n = 2439, = 0,49

Klopman et al. (1994)

98 pparmMeHTOB +
MOTIPaBOYHbIE KOIPPUIIUESHTHI

Kanmu6poska: n = 1663, r*= 0,928,
co=0,3817

Suzuki and Kudo (1990)

424 ¢pparmenra

Bcero: n = 1686, me = 0,35
Bamuganmsa: n = 221, me = 0,49

Ghose et al. (1988)
ATOMLOGP

110 ¢pparmenToB

Kamubposka: n = 8§30, *=0,93, co = 0,47
Banunanust: n = 125, r*= 0,87, co = 0,52

Bodor and Huang (1992)

MonekysipHas opOUTaIb

Kamubposka: n = 302, *=0,96, co = 0,31,
me = 0,24
Bamngammsa: n = 128, co = 0,38

Broto et al. (1984)
ProLogp

110 dpparmenToB

Kanmu6poska: n = 1868, me = oxozo 0,4
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IIpuioxkenne 9
JOINOJIHEHHME 1V

Bansinve BHEIIHNX U BHYTPEHHUX (PAKTOPOB HA CMIOCOOHOCTH
K OMOKOHLEHTPALNHU OPTraHNYeCKHUX BellecTB

1. DaKTOPbI, BIAUSIOIINE HA NOTJIOIEHne

CKopoCTh TIOTJIONICHHS JMMOQUIBHBIX COCIMHEHUH 3aBUCUT TJIABHBIM 00pa3oM OT
pasMepa opranuszma (Sijm and Linde, 1995). Baxxnoe 3HaueHue Iuisi CKOPOCTH IOIJIOIIEHUS HMEIOT
TaKk)Ke BHEIIHHE (PAKTOPBI, TaKHE, KaK pa3Mep MOJEKYJbl, (PaKTOPHI, BIUSIOINE Ha OMOHAKOIUICHUS, U
pasznuynbie (aKTOPBl OKPYKAIOUICH Cpebl.

1.1 Pazmep opzanuzma

Tak Kak COOTHOIICHHE MEXAYy IUIOMANbI0 Xabp W BecoM y Ooyiee KPYMHBIX PBIO
OTHOCHUTEJIBHO HMIKE, TO MPEIINOJaraeTcs, 4To y KPYMHBIX pbI0 KOHCTAHTA CKOPOCTU morjomeHus (ki)
OyJIeT HIKEe M0 CpaBHEHHIO ¢ MeJIKkuMuU pbidamu (Sijm and Linde, 1995; Opperhuizen and Sijm, 1990).
Kpome Toro, moriomnienne BemecTB y peIObI peryIupyeTcss TOKOM BOJIBI uepes xabpol, nuddy3ueit uepes
BoaHbIEe AU(PY3MOHHBIE CIOM KaOEpHOTO SIUTENHs, MPOHUKHOBEHHEM Yepe3 >KaOCpHBIH SMUTETHH,
CKOPOCTBIO TOKa KPOBH uepe3 kalbpbl U CBsA3bIBaOLIEH criocodHocThio KoMoHeHTOB kpoBu (ECETOC,
1995).

1.2 Pa3zmep monexynut

HNonusupyromiue BelecTBa He IPOHUKAIOT JIETKO depe3 MeMOpanbl; pH B BogHOM cpene
MOMET T03TOMY BJIMSATH Ha IOIJIOIICHHE BellecTBa. TakuM 00pa3oM, CIEAyeT OXKHAATh YMEHBIICHHUS
TpaHcMeMOpaHHOTO rnepeHoca BemiecTB [lmomanapio nonepeunoro cedenus (Opperhuizen et al.,, 1985;
Anliker et al., 1988) wmu Hmuaoiri nemm (> 4,3 wmMm) (Opperhuizen, 1986). YwmeHsineHue
TpaHCMEMOpaHHOTO MEepPeHoca M3-3a pa3Mepa MOJEKYJ MPHUBEIAET MOITOMY K IOJHOMY IMPEKPAIICHHUIO
norJyionieHus. Bo3aeiicTBre, OKa3pIBaEMOE MOJICKYJIIPHBIM BECOM Ha OMOKOHIICHTpPAIUIO, 00YCIIOBICHO
BJIMSIHMEM BelllecTBA Ha KOA(P(UIIMEHT pacrpejeieHus, H3-3a KOTOPOro CHHUXAITCS KOHCTAHTHI
ckopoctu nornomenus (Gobas et al., 1986).

1.3 IlIpucymcmeue éeugecme

[Ipexne yem HakarIMBaThCS B OPTaHU3MeE, JaHHOE BEIIECTBO JAOJIKHO MPUCYTCTBOBAThH B
BOJIC U OBITh TOTOBBIM K MOCTYIUIEHHUIO 4epes >ka0psl ppl0. DakTOphl, BIMUAIOIMKE HA HAIMYUE BEIECTBA
KaK B IPUPOJHBIX YCJIOBMSX, TaK M B YCJIOBHMSIX IPOBEICHHUS MCIBITAHUS, PEATbHO H3MEHST
OMOKOHLIEHTpallMi0O 1O cpaBHeHWIO ¢ pacueTHhiM 3HaueHneM KBK. Ilockonbky pbiOBI KOpMSTCS BO
BpeMsl HCCIICJOBaHUI OMOKOHLIEHTpAlWH, KOHLEHTPAallMM PACTBOPEHHBIX OPraHMYECKHX BEIIECTB HU
TBEpPABIX NPUMECEHl IOJDKHBI, B IPUHLHUIE, ObITh OTHOCHTEIbHO BBICOKMMH, M ITHUM OOBSCHSIETCS
YMEHBIICHHE [JI0JIW XUMHYECKOTO NPOAYKTa, KoTopas (aKTHUECKH HMEeTCS B HaJIUuue JJIs
HEIMOCPEJCTBEHHOTO noronenus yepes xabpel. Mak'Kaptu n Xumunec (Mc'Carthy and Jimenez (1985)
[OKAa3aJiM, 4TO aacopOuus IUisl JUIO(UIBHBIX BEIIECTB, PACTBOPEHHBIMM I'YMHUHOBBIMM BEIIECTBaMH,
yMEHBIIAeT HalW4Yhe BellecTBa, TeM OoJjee eciau OHO sABigercs JaunopuibHeIM (Schrap and
Opperhuizen, 1990). Kpome Toro, Bo Bpems usmepennus KbK (1 apyrux ¢pu3anko-XxMMHYECKHX CBOMCTB)
MOXKET MpPOU30HTH aadcopOLus pPAacCTBOPEHHBIMU OPraHUMYECKMMM BELIECTBAMU WM TBEPAbIMU
MPUMECSIMH, WIN B IIEJIOM 4Yepe3 MOBEPXHOCTH, U 3TO MOXKET yCIoKHUTH onpeneireHne KbK u apyrux
COOTBETCTBYIOLIUX ACCKPUNTOPOB. [locKOIbKY OMOKOHIIEHTpALUS B PhIO€ HAXOAUTCS B MPSMOUM CBSI3U C
uMeroIeics J0Jeil XMMUYECKOTO MPOJAyKTa B BOJAE, TO HEOOXOIMMO JIsi CHIBHO JUNO(HUIBHBIX
BEIIECTB IMOJAACPKMUBATH UMEIOIIYIOCS KOHIICHTPAIMIO MCIBITYEMOI'0 BEIECTBA B OTHOCHUTENBHO Y3KHX
npezenax BO BpeMs IEPHo/ia MOTJIONIEHUS.
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BemectBa, J5eTk0 MonBepraromuecss OWOpPa3I0KEHUIO, MOTYT TPHUCYTCTBOBAaTH B
UCIIBITATEILHON BOJIE JIMIIh B TEYEHHWE KOPOTKOTO BPEMEHH, M IO3TOMY OHOKOHIICHTpAIUsS STUX
BEIIIECTB MOXET OBITh HE3HAYUTEIbHOU. Tak ke, JeTydecTh M THUIPOJU3 YMEHbBINAT KOHIICHTPAIIHIO
BEIIECTBA, a TAKXXE BPEeMs, B TEUCHHE KOTOPOTO OHO OyAET UMETHCS B HATMIHE JJIsT OMOKOHIICHTPAITHH.

14 Daxmopwl oKpyscaloueil cpeovl

OKoJOrHYecKue mnapaMerpsl, BIUSIOLIME HAa (DU3HOJOTUI0 OPraHU3Ma, TAKKE MOTYT
OKa3bIBaTh BO3/IEHCTBUE Ha TOTJIONIEHHE BEIIECTB, HAllpUMEp, €ClU COJepKaHue KHUCIOopoAa B BOJE
najaeT, pblda JoJDKHA OyJeT TpPOTOHATH OoJblliee KOJIMYECTBO BOJBI 4epe3 IKaOpbl, YTOOBI
YAOBJIETBOPHUTH CBOM JbIxaTenbHbie moTpeOHOCTH (McKim and Goeden, 1982). OxHako »TO sBiIeHUE
MOMET 3aBUCETh OT BUJA PhIObI, KaK Ha 3TO yka3biBatoT OnmnepxuseH u lllpan (Opperhuizen and Schrap,
1987). bbuio, xpome TOro, Q0Ka3aHO, YTO TeMIEepaTypa MOXET BIHATh Ha KOHCTAaHTY CKOpPOCTH
NOTJIOLIEHUST B ciydyae aunoduibHbIX BemecTB (Sijm er al, 1993), Torma xak apyrue aBTOPbl HE
OTMETHJIM HUKAKOI'0 CTOHKOTO 3¢ deKra B pe3yibTare n3meHeHus Temnepartypsl (Black et al. 1991).

2. DaKkTOPbI, BIAUSIOIINE HA CKOPOCTH BbIBEAEHUS

CxopocTh BBIBEJIEHUS 3aBUCHUT TJIaBHBIM 00pa3oM OT pa3Mepa OpraHu3Ma, COACpP)KaHHS
JKHPOB B HEM, Iporiecca OwmoTpaHchopMmanui B OpPraHU3Me W JHNO(DIIBHOCTH HCIBITyeMOTO
COEMHEHUS.

2.1 Paszmep opzanuszma

Kak 1 cKOpOCTb TOTJIOIMICHHS, CKOPOCTh BBIBEIICHHS 3aBHCHT OT pa3Mepa OpraHu3Ma.
ITockoNIbKYy COOTHOIIEHHWE MEXAY IUIOMIQAbl0 XKa0p W BECOM Y MEJIKUX OpPraHu3MOB (Hampumep,
JUYUHKH PHIO) BBIMIE 110 CPABHEHUIO C KPYITHBIMH OpTraHU3MaMH, TO OBLJIO JIOKa3aHO, YTO CTAIlHOHAPHOE
COCTOSIHUE W, CIIEJ0BATEIIHHO, "paBHOBECHE, COOTBETCTBYIONIEE TOKCUIHOM 103€" JOCTUTAIOTCS OBICTpee
Ha BeChbMa PaHHHUX CTAJMsIX KU3HU PHIO MO CPAaBHEHUIO C MOJOJOH U yKe B3pocioil cramusmu (Petersen
and Kristensen, 1998). Ilockonbky Bpems, HEOOXOIUMOE NIl JOCTHIKCHHS CTAIIHOHAPHOTO COCTOSHHS
3aBUCHT OT kp, TO pa3Mep pbIO, HCTOJB3YyEeMBIX B HCCIIEIOBAHUSIX OWOKOHIEHTPAIMH, CYIIECTBEHHO
BIIMSICT HA BpeMsI, HEOOXOAUMOE JJIs1 TOCTHKEHUS 3TOTO COCTOSHUS.

2.2 Cooepaiicanue yeupos

B cuny B3ammocBsizel, peryiupyomux pacupeeieHue, OpraHu3Mbl C HOBBILICHHBIM
CoJlep)KaHMEeM JKUPOB HMMEIOT TEHACHIIMIO HAKAIUIMBATh B CTAIIMOHAPHBIX YCIOBHSX 0OJiee BBICOKHE
KOHIEHTPAIMK JUNOQUIBHBIX BEIIECTB MO CPAaBHEHUIO C OpPraHU3MaMH, HE WMEIOUIUMH OOJIbIINX
3amacoB XUpoB. [IoaToOMy 4acTo BpeHBIX BEMIECTB COACPKUTCS OOMbIe B "KUpHOU'" priOe, HapUMep B
yrpe, Mo CpaBHEHHIO ¢ "Touiei" ppiOoii, HampuMep Tpeckoil. Kpome Toro, skupoBbie "pe3epBbl” MOTYT
UTpaTh POJIb XPaHWJIHUINA BBICOKONMMO(MUIBHBIX BeIleCTB. l['ooganne W Jpyrue (QpU3NOIOTHYECKHE
U3MCHEHHSI MOTYT M3MEHUThH JIMIMIHBIA OanaHC M BHICBOOOAMTH TaKHE BEILECTBA, HMPHUBOJISA, TaKUM
o0pa3om, K 3aMeJIJICHHOMY BO3CHCTBUIO.

2.3 Memaboausm

2.3.1 Kak mpaBmiio, MeTabom3M Wik 6moTpaHcdopMaIis BEIyT K MPEeBPANICHUIO UCXOIHOTO
BEILIECTBA B pPAacTBOPUMBIE B BOJE MeTaboiuThl. B pesynbprate Oosee JIerko pacTBOPUMBIE B BOJE
MeTabOJIUTHl MOTYT OBICTpEE BBIBOAMTHCS M3 OPraHM3Ma, YeM HUCXOJHOE coeanHeHue. [Ipum n3menenun
XUMHUYECKOTO CTPOCHHSI COCAMHEHHS M3MEHSIOTCS TakKe M MHOTHE ero cpoictBa. CremoBaTenbHO,
MeTabOIUTHI OYAYT BECTH ce0sl MO—APYyroMy B OPraHW3ME B TOM, YTO KAaCaeTCs pacHpeIesIeHUs B TKAHIX
BEUIECTB OMOAKKyMYJISIIMM, YCTOHYMBOCTH, a TakKe IMYTH M CKOPOCTH MX  BBIBEACHHS.
Buorpancopmanuss Toxke MOXKET U3MEHATH TOKCHYHOCTH COEIMHEHHUS. JTO M3MEHEHHE TOKCHYHOCTH
MOJKET OKa3aTh Ha OPTaHM3M Kak 0JIarOTBOPHOE, Tak M naryOHoe BIusHUE. buoTpanchopmanus MOXKeT
MOMEIIATh KOHIIGHTPAllMKM B OpTaHM3ME, CTaTh HACTOJNBKO BBICOKOH, YTOOBI BBI3BATH TOKCHYHYIO
peakuuto (aetokcukanus). OgHaKo MOXKeT ObITh 00pa30BaH METa0OIUT, KOTOPBIM TOKCHYHEE NCXOJHOTO
BelecTBa (OMoaKkTUBaIN), HAIPUMED B Cirydae OeH30(a)mupeHa.
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2.3.2 3eMHbIC OpPraHM3Mbl HUMEIOT Pa3BUTYI CHCTeMy OHOTpaH(OpMamuu, KOTOpas OOBIYHO
Ooinee 2 (heKTUBHAS 110 CPABHEHUIO C COOTBETCTBYIONICH CHCTEMOW OpPraHU3MOB, OOUTAIOIIUX B BOJIHOH
cpene. llpuunHa 3TOTO pas3muyus MOXKET COCTOATH B TOM, 4TO OWoTpaHChoOpMaIus KCEHOOMOTHUKOB
MOET UMETh BTOPOCTEIIEHHOE 3HAYCHHUE JIsl )KaOEPHBIX OPraHU3MOB, TaK KaK OHH MOTYT CPaBHUTEJIbHO
JIETKO BBIBOAWTH coenuHeHus B Bony (Van Den Berg et al. 1995). B BogHBIX opraHu3Max cmocoOHOCTh
OmoTpaHcpopMaIii KCEHOOMOTHKOB BO3PAacTaeT OOBIYHO B CICAYIOIIEM IMOPSAKE: MOJUTIOCKHA <
pakooOpasHubie < poiObl (Wofford ef al., 1981).

3. Jlumo¢puiabHOCTH BeliecTBa

HeratuBHas nuHelHast KOppensnus Mexay k, (koHcranta ountieHus) u K, (nnu KbK) y
pbIO ObLTa BBISBICHA HECKOJIBKMUMHU aBTOpamu (Hampumep, Spacie and Hamelink, 1982; Gobas et al.,
1989; Petersen and Kristensen, 1998), Torna xak k; (KOHCTaHTa CKOPOCTH TOTJIOIICHUS) HE 3aBUCHUT B
Toll nnu uHOM Mepe otr sunoduiabHoctu BemectBa (Connell, 1990). Pesynastupytommit KbK Oyner
MOATOMY, KaK MPaBWIO, BO3PACTAaTh C MOBBINICHHEM JHIOPUIHHOCTH BemecTs, T.e. log KBK u log Ky,
6yIlyT HaxXoOuUThbCA B OIPEACJICHHOM COOTHOLICHHU B ClIyda€ BCUICCTB, KOTOPLIC HC IMOABCPrar0OTCA
3KCTEHCHBHOMY METa00JIN3MY.
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IIpuioxkenne 9
JOITOJIHEHHUE V

PykoBoasimiue NpUHUUIBI HCIIBITAHUA

1. boabumiuHCcTBO YIOOMAHYTBIX PYKOBOAAINUX IPUHIOUIIOB BKJ/IIWYE€HBI B CIHPaBOYHUKH,
COCTaBJICHHBIC oprannsauneifl, KOoTOpasi ux l'lyﬁ.]'IHKyeT. Huke NpUBEACHbBI OCHOBHBLIC CCBHIJIKM Ha
3TH HCTOYHHUKH:

a)

b)

9)

d)
€)

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);

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

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

OPPTS guidelines: US-EPA homepage (http://www.epa.gov/opptsfrs/home/guidelin.htm);
ASTM: ASTM's homepage (http://www.astm.org). Further search via “standards”.

2. PyKoBoJsiHe NPHHIUIBI HCIBLITAHMUI BOHOI TOKCHYHOCTH'

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

IIpusooumuvlii HUdNCE CRUCOK HEOOX00UMO OYOem pecyiapHo 0OHOBAAMb NO Mepe NPUHAMUSA HOBbLX

PYKOBOOAUWUX NPUHYUNOSE UNU pA3ZPADOMKU NPOEKINO8 PYKOBOOAUUX NPUHYUNOE.

Jlanunvlii pykosooawull npunyun 0wl OMmMeneH, 00OHAKO €20 MOICHO NPOOOINCAMb UCNOIb308AMD

00 2 anpensa 2014 zo0a.
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850.1000 Special consideration for conducting aquatic laboratory studies

850.1010 Aquatic invertebrate acute toxicity, test, freshwater daphnids (Adobe PDF)
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. PyKoBoOAsiHE NPUHIMIBI HCTILITAHUI GHOTHYECKOro H A6HOTHYECKOT0 PA3JI0KEHHs
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)

Ilpusooumuvlii HudNCE CRUCOK HEOOX00UMO OYOem pecyiapHo 0OHOBAAMb NO Mepe NPUHAMUSL HOBbLX
PYKOBOOAUWUX NPUHYUROE UNU PA3PAOOMKU NPOEKNO8 PYKOGOOAUWUX NPUHYUNOE.
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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)

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 aerobic 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 chemical

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

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. PykoBoasilyue npuHUMIBI HCHBITAHUI 6noaKRyMy.]mu1m4

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

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

Ilpusooumuvlii HudNCE CRUCOK HEOOX00UMO OYOem pecyiapHo 0OHOBAAMb NO Mepe NPUHAMUSL HOBbLX
PYKOBOOAUWUX NPUHYUROE UNU PA3PAOOMKU NPOEKNO8 PYKOGOOAUWUX NPUHYUNOE.
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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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IIpuioxkenne 9
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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)
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