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METOANYECKUE YKASAHUA
MO NPUMEHEHUIO PACHETHbIX U SKCNPECC-3KCNEPUMEHTAJIbHbIX
METOA0B NPU TUTUEHUWYECKOM HOPMWUPOBAHUU XUMUYECKUX
COEAVMHEHMI B BOAE BOAHbIX OBbEKTOB

MeToanYeckMe yKasaHUsA npegHasHauyeHbl A0  HAy4YHO-UCCNef0BaTeNbCKMX WHCTUTYTOB
TMIMEHMYECKOTo NPOGUNA U TUTMEHNYECKUX Kadeap MeANUNHCKUX MHCTUTYTOB.

MeToamyeckme yKasaHusa onpegenstioT 061acTb NPUMEHEHMA M MPUHLMNLI MCNONb30BaHUA
YCKOPEHHbIX METOAOB TMIMEHUYECKOTO HOPMMPOBAHUS BELLECTB B BOJE BOLOEMOB C LE/bHO
noBbilweHnsa 3GPEKTUBHOCTU UCCAefoBaHWUA No obocHoBaHuio MAK M COKpalleHus CpPOKOB WX
npoBeAeHuUA.

1. O6wue nonoxeHun

1.1. Hactoawwme MeTogmnyeckne yKasaHUA NOAFOTOBAEHbI B MOMOLLb OpraHM3aLUAMm,
pa3pabaTbiBatowmm MAK <*> BpeAHbIXx BelwecTs B BOAE BOAOEMOB, C Lenbio 60siee NofHOro U
3pPeKTUBHOro ya0B/AETBOPEHUA NOTPEOHOCTEN HAapPOAHOrO XO3AMCTBA U pelleHnsa 3a4a4y OXpaHbl
OKpy)Katowein cpeabl 3a CYET WCMO/b30BAHUA COBPEMEHHbIX MeTO40B, MO3BOAKWMX B
onpeAeneHHbIX CAy4asax CyLLeCTBEHHO COKpaTUTb 0O0beM W YCKOPWUTb WCCAeAOBaHUA MO
TMrIMeHNYEeCKoOMY HOPMUPOBAHMUIO.

<*> [NepeyeHb COKpPaLLEHNI, CUMBO/IOB U CNeLManbHbIX TEPMUHOB, NMpunoxeHue 1.

1.2. YKasaHuMA oTpaKaloT OCHOBHble NOJIOXKeHUA "MeToanyecknx yKasaHuii no paspaboTke u
Hay4YHOMy OO6OCHOBaHMIO MNpPeaeNbHO AOMYCTUMbIX KOHUEHTPauMiA BpeaHbiXx BelwecTs B BoAe
BogoemoB" (N 1296-75), pa3BuMBas Hame4yeHHble B MOCNEAHUX MNOAXOAbl K YCKOPEHHOMY
HOPMMPOBAHUIO NyTEM BblbOpa M 0606LLEHUNA C Y4ETOM HAaKOMJIEHHOIO OMNbITa UCCNEA0BAHUIA B 3TOM
HanpaB/ieHUKn, Hanbonee MHGOPMATUBHBIX U HAAEKHbBIX METOANYECKUX NPUEMOB.

1.3. MpuHUMNMANBHOM OCHOBOM HacToALMX MeToANYECKMX YKAa3aHUI ABAAIOTCA NONOXKEHUA O
NpaBoOMepPHOCTHU:

1) nNpOrHo3MpoBaHWA MOPOroBbIX M MNOANOPOrOBbIX [A03 XUMWUYECKMX COeAMHEHWK no
CaHUTAPHO-TOKCUKOIOFMYECKOMY MPU3HAKY BPEAHOCTM C MOMOLLBIO CeAyHoLNX METOA0B:

a) pacyeTHbIX - Ha OCHOBE KOPPENALMOHHOIO U PEFPECCUOHHOIO aHaNU3a;

6) aKCnpecc-aKcnepMMeHTaNbHbIX;

2) WCNONb30BaHUA MONYYEHHbIX AAHHbIX B COYETAHUM C IKCMEPUMEHTANbHO HaNAEHHbIMU
MOPOroBbIMW  KOHLLEHTPAUMAMM NO OPraHoNenTUYecKoMy W obLecaHUTapHOMY MpU3HaKam
BPEAHOCTU A/1A TUTMEHMYECKOro pernaMmeHTMpPOBaHMA COAepKaHUA BpedHblX BewecTs B BoAe
BOAHbIX 0OBEKTOB.

1.4. 3KcnepumeHTaIbHOE N3yYeHUE BAUAHUA XMMUYECKUX COEAUHEHUI HA OPraHONENTUYECKME
CBOWMCTBA BOAblI W OBOWMI CaHWUTApHbIA pPEXUM BOAOEMOB (C OMpeAesieHUEeM COOTBETCTBYHOLLMX
MOPOroBbIX KOHLLEHTPALMiM), a TaKKe CTabUNbHOCTM M TOKCMYHOCTU MPU OA4HOKpaTHOM (n. 2.5.1) u
KpaTKOBPEMEHHOM MOBTOPHOM BBELEHWW BHYTPb (pasgen 2) aensercs 06s3aTesibHbIM YC/OBUMEM
NPUMEHEHMA YCKOPEHHbIX METOLOB HOPMMUPOBAHMA, FAPAHTUPYIOLLMM TMIMEHNYECKYIO HAaLEKHOCTb
YyCTaHaB/MBAaEMbIX HOPMATMBOB.



1.5. Wcnonb3oBaHue npuBeAEeHHbIX B HacToAWwMX MeToguvyecKUx YyKasaHMAX MNpuvemos
onpesensieT BO3MOXHOCTb NpUMeHeHUAa AnddepeHUMPOBaHHOTO MNOAX0Aa K TUTMEHUYECKOMY
HOPMMPOBAHUIO XMMWYECKUX COEAMHEHUI B BOLE BOAHbLIX OOBEKTOB, MO3BOAOWENO ONPesenTb
ONTUMANbHbIN 06BbeM HeobXoAMMbIX WCCNeAO0BAaHWA (Cxema 3TanmHOrO WUCCNeAoBaHUA  MpU
TMrMEeHUYECKOM HOPMUPOBAHUM).

1.6. HopmaTuBHble BENMYUHDLI, Pa3paboTaHHble C MPUMEHEHMEM KOMMIEKCA YCKOPEHHbIX
METOAO0B MO CXeMe, W3/I0KEeHHOW B pasgesne 2, U C yd4eTom TpeboBaHuit n. 1.4 HacToAwMX
MeTogMyecknx yKasaHWKW, B OCHOBHOM ABAAIOTCA BPEMEHHbIMWU W  OPUEHTUPOBOYHbLIMM,
npupasHueatotca K OBYB.

1.7. B oTAeNbHbIX CiyYasx, onpeaensieMblx NOTPeBHOCTAMM pPa3BUTUA HAPOAHOTO XO3ANCTBA U
TMIMEHMYECKOM MNPAKTUKK, C MOMOLLBbI NPUBEAEHHbIX B HACTOAWMX MeToaMYECKUX YKasaHMAX
pacyeTHbIX METOA40B  MOryT  paspabaTbiBaTbCA  HOPMATUBblI  BeWeEecT8B MO  CaHWUTApHO-
TOKCUKOIOrMYECKOMY MPU3HAKY BPEAHOCTU, UMEIOLLME OPUEHTUPOBOYHbIN XapakTep (OBYB).

1.8. B page cnyvyaeB HOPMATUBHbIE BEMUYMHDI, pPa3paboTaHHble C NPUMEHEHMEM KOMMAEKCa
YCKOPEHHbIX METOAO0B MO CXeMe, M3/I0KEHHOM B pasgene 2 ¢ ydetom n. 1.4 HacToAwmx
MeTogMUeCcKnX YKasaHUM, a TaKXKe C UCMNO/b30BaHMEM PACYETHbIX METOLOB, MOIMYT MMETb TOT e
cTaTyc U cohepy npumeHeHus, yto mn MOK, paspaboTaHHble B cooTBeTcTBMM C "MeTogmyeckumm
YyKasaHMAMM No pas3paboTke M HayyHOMy ODOOCHOBaHMIO MpeaenbHO AOMYCTUMbIX KOHLLEHTPaLUn
BpeAHbIX BELLECTB B BOAE BOAOEMOB".

3TOT BOMPOC B KAa*KAOM KOHKPETHOM C/yyae pellaeTcs CeKUMen rmrmeHbl BOAbl U CAHUTapHOM
oXpaHbl BoAoemoB MNpobaemHon Komuccnm "HayyHble OCHOBbI T’MIMEHbl OKpy:Katowen cpegbl” AMH
CCCP B COOTBETCTBMM C MaTepuasaMn UCCNeaOoBaHUN, NpPeacTaBAaseMbIMU  UHCTUTYTAMMU-
pa3paboTynkamu.

1.9. Npun pacuete OBYB ncnonb3yoTca AaHHble 0 GU3MKO-XMMUYECKUX CBOMCTBAX BELLECTBA,
TOKCMKoornyeckme napametpsbl MK n3yyaemoro Belectsa B 4pyrnx 06beKTax OKpyrKatoLen cpeabl
(so3ayxe paboyeit 30HbI, aTMOChEPHOM BO3AyXe).

He ponyckaeTtcsa paccuntbiBaTb OBYB M3y4aembix BeLLeCTB TO/IbKO Ha OCHOBAHUU UX GU3UKO-
XMMUYECKUX CBOICTB.

1.10. Ona pacyeta OBYB moryT ncnonb3oBaTbCs TOAbKO GOPMY/bl, BKAOYEHHbIE B HacToAWwMe
MeTogmueckne yKasaHWAa WAWM NpeasapuTenbHO anpobupoBaHHble CeKUMEN TUrMeHbl BOAbI W
CaHWUTapHOM oxpaHbl BogoemoBs MpobaemHoin Komuccum "HaydHble OCHOBbI TMIMEHBI OKPYKatoLLe
cpeabl" AMH CCCP.

1.11. OBYB MorytT npuMMeHATbCA Ha CcTaausax NnabopaTopHbIX WCCNeAO0BaHWK, OMNbITHO-
NPOMBbILW/IEHHbIX Pa3paboTOK U UCMbITAaHWUIA HOBbIX BELLECTB, MPOAYKTOB, TEXHO/NOMMYECKUX CXEM WU
npoL,eccos.

1.12. He nopgnexat OpPUEHTUPOBOYHOMY FUTMEHUYECKOMY HOPMMUPOBAHUIO C NMPUMEHeHneMm
pacyeTHbIX U SKCNepUMeHTaIbHbIX MeTOA0B, NPUBEAEHHbIX B HAaCTOALWMX MeToanYecKnx ykasaHuax,
BeWecTBa M WX TrPynnbl, NpeacrtaBaaowMe NOTEHUMANbHYIO OMacHOCTb Pa3BUTMA OTAANEHHbIX
3¢ ¢deKToB (KaHLEePOreHHbIX, MyTareHHOro, TepaToreHHoro, repo-adpdekTta n ap.).

1.13. OBYB ytBeppgatotca MuHuctepcteom 3apasBooxpaHeHna CCCP no npepcrasneHuto
CEKUMU TUTMEHbl BOAbI U CAHUTAPHOM OXPaHbl BOAOEMOB CPOKOM A0 TPEX /eT.

1.14. Bblgaya 3aMHTEpecOBaHHbIM OpraHuMsauMam, npeanpuUATUAM, MWUHUCTEPCTBAM WU
BEA0MCTBAM MHCTUTYTaMU-pa3paboTymkamm HeyTBepKaeHHbIX OBYB 3anpelaetcs.

2. MPUHLMNbI YCKOPEHHOTO TMMIMEHMYECKOT0 HOPMUPOBAHUA
XMMUYECKUX COeANHEHUI B BOAE BOAHbIX 06beKTOB
(cxema aTanHoOro uccnenoBaHUA NpPU TMIMEHUYECKOM

HOPMMPOBaHUMK)

2.1. OCcHOBHOM OCObBEHHOCTbIO MpegnaraemMoro noaxofa ABAAETCA ONTUMM3aUUA YCNOBUM
NnpoBeAeHMA 3KCMEepPUMEHTaNbHbIX TOKCUKONOTrO-TMrMeHNYEeCcKMX UcciefoBaHnii u, B 60/blUMHCTBE
CNy4Yaes, CyLLECTBEHHOE COKpalleHMe NX ANTeNbHOCTU U 06bema.



2.2. B ocHOBY 3TanHbIX MCCAeAOBaHUN MNPU TUTMEHUYECKOM HOPMMUPOBAHUU MONOXKEHO
npeacTtaBneHNe O pPasIMYHON CTEMEHW OMACHOCTM ANA 4YeNOBeKa XMMWUYECKMX COeaUHEHUMN,
3arpAsHALWMX BOAY BOAHbIX OOBEKTOB, B 33aBMCMMOCTM OT COOTHOLIEHWA KOAMYECTBEHHbIX
XapaKTePUCTMK NOKasaTesel ux BpegHoro AencTeus.

2.3. Cxema 23TanHOro uccnenoBaHUA NpPU  TUIMEHUYECKOM HOPMMpOBaHMKM (Tabn. 2.2)
npeaycMmaTpmBaeT B3auMMOCBA3b OTAE/bHbIX 3TaNoB WCC/AefOBaHWM M MO3BOAAET ONpeaenuTb
NocneaoBaTeNbHOCTb MOAyYeHUsa MHOOPMaUMM UM ee [OCTAaTOYHOCTb gasa obocHosaHwua MK
M3yyaemoro BeLlecTsa B BOAEe BOAOEMOB.

2.4. [Ona onpegeneHua CcTereHM ONACHOCTM BeLWEeCcTBa WCMNO/b3yeTca Knaccubukauma,
npuseseHHas B Tabn. 2.1.

Tabnvua 2.1

KNACCUDPUKALIMA
XUMMWYECKMX BELLIECTB NO CTEMEHW ONACHOCTU <*>

<*> Hacroawas KﬂaCCMd)VIKaLI,VIﬂ NPUMMEHAETCA TOJIbKO B npouecce pa3p360TKM TMrMeHn4YecKnx
HOPMaAaTMBOB AN14 BOAbl BOOHbIX 06BbEKTOB.

[Tocnemosa- | Kpurepun Kmacc omacHocTH
TeJIbHOCTb
OLIEHKU ypesBHUAaM - | BEICOKOOIac— OIlaCHHEE YMEPEHHO
HO OIIaCHEIE | HEIE OIlaCHEIE
1 2 3 4
I MHK /TIK - <1 1 - 10 > 10
opT
MHK/TIK - <1 1 - 10 > 10
CcaH
1T MHK < 0,001 0,001 - 0,1]10,1 - 10 10 Mr/n
MT/J1 MT/JI MT/JI
6 6 5 5 4
IIT DL /MHI |> 10 < 10 - 10 |< 10 - 10 |< 10
50
IV <*> nn / <1 1 - 10 10 - 100 > 100
oTno
n
o0y

<*> NMpoBoAMTCA TONIBKO ONA BELW,eCTB, OTHECEHHbIX K 1 - 3 Knaccam onacHoOCTy.

STAMHOIO OBOCHOBAHUA TMTMEHUYECKMX NAK

METOOMNYECKAA CXEMA

XUMWYECKMX BELLEECTB B BOAE BOHbIX OBbEKTOB <*>

Tabnnua 2.2



<*> N3yyeHne BAINAHMA BELLECTB Ha OpraHONENTUYECKNE CBOMCTBA BObl U CAaHUTAPHbIN PEXKUM
BOAHbIX 0OBEKTOB, @ TaK!Ke oLeHKa CTabuabHOCTM BelecTs B BOAE NPOBOAUTCA B NMOJHOM 0b6beme,
HE3aBUCMMO OT UCNOIb3YEMOrO BapMaHTa CXEMbI.

Sransl HOp— | BapmaHT cxeMwH OnpenesieHnue MH]I |Kiiacc onacHOCTU Be-—
MMPOBAHMUSA mecTB, I103BOJISIMMN
3aBEPUMTH MCCIIEeOo—
BaHMS Ha COOTBETCT-—
ByKUIEM DTale
I CokpalleHHada [Io pesyiabTaTam 4
cxeMma OCTPOTO OIHTa U
pacuera K
II Cxema yckopeH- |[Ilo pe3ynbTaTam 3
HOT'O HOPMMPOBA-|OCTPOTO M IIOINOCT-—
HUSA POTO OIBITOB U
pacuera MH]I
ITT Cxema Ha ocHoBbe |llo pesyiabTaTaMm 2
XPOHNYECKOTO OCTPOTO, MNOOOCT-
DKCIIEPMMEHTA POTO M XPOHUUEeC—
KOT'O OIILTOB U
IPOBEPOYHEIX pac-
geToB
v PasBepHyTas [Io pesynbTaTam 1
(moyHadg) cxeMa |[ocTporo, HOOOCT-—
POTO, XPOHUYECKO-—
IO UM IIOXMBHEHHOTI'O
ONBITOB U IPOBE-—
POYHEIX PAaCcuUeTOB
2.4.1. Bejnuumuu IIK , 1K , DL yCTaHaBJIMBATCH TOJIBKO
opr caH 50
OKCIIEPMMEHTAJIbHEIM InyTem: MHI, nn u II7 — DBKCIEepPMMEHTAaJIbHO
fe]oliif oTxn

n (mnam)

PacueTHBIMM MeTOIOaMM.

2.4.2. CteneHb OMACHOCTM KaXAO0ro M3y4yaemoro BeLl,ecTBa onpeaenatoT nocnenosaTenbHO
(tabn. 2.1) no mepe nonyvyeHUA 3SKCNEPUMEHTaNbHbIM WM PACUYETHbIM MNyTeM HeobXxoAuMbIX
napameTpos (rp. 2, Tabn. 2.1).

MpM OKOHYATENbHOM OLLEHKE BELLEeCTBO OTHOCAT K HaMMEHbLUEMY M3 onpeaenieHHbIX KNaccos

OnacHOCTH.

2.5. [Ona onpeapeneHnAa obbema HanpaB/1EHHOCTU MCCHEAOBaHMﬁ npu TOKCUKONOIo-
rTMrMeHnYecKom OLeHKe BeLWeCTB cneayeT OCHOBbIBATbLCA Ha MeTOANYECKUX NPUHUMNAX, YKAa3aHHbIX B

Tabn. 2.2.

2.5.1. ina sewects 4-ro Knacca onacHOCTM, OTHOCALLMXCA K TMIMEHMYECKM XOPOLIO U3YYEHHbIM
XMMMWYECKMM Kfaccam (rpynnam, roMONOTMYEeCKMM pAgam U T.M.) U He MMEWMUX CTPYKTYPHbIX
aHanoros, obnagalowux OTAaNeHHbIMU 3bdeKkTamu, AONYCTUMO OrpaHUYeHue uccnenoBaHUn
COKpalLeHHow cxemoM (I aTan).

HeobxoomMer oOBEM
SKCIEePUMEeHTAJILHOe

BJIMAHMIO Ha

ET

c nocJrsenymouyM pacderom MHK

MCCJIeTOBaHUM
onpenesyieHre
OpPT'aHOJIENTUUECKME CBOMCTBAa BOIEH,

Ha
IIOPOT'OBHIX

5TOM sTane BKJIOUAET
KOHLEHTpalUu¥ BeUeCTB I10
BIIK , Bejuuuuu DL,

5 50
(pazmen 3 u 4).



50

2.5.2. YckopeHHaa cxema (Il atan) npumeHseTca Ans BellecTB 4-ro Kaacca OnacHoOCTWU, He
YA0BNETBOPAIOLLNX BblleyKa3zaHHbIM TpebosaHuam (n. 2.5.1), n ana BellecTs 3-ro Kaacca onacHocTU.
OCObEeHHOCTBIO 3TOro 3Tana SABAAETCA MpPOBeAeHMEe MOoAOCTPbIX W 3IKCMPECC-IKCMEPUMEHTOB (CM.
pasgen 4).

Ob6s3aTenbHbIM 3n1emeHTOM |l 3Tana ABAAeTCA U3yvyeHne oTAaNeHHbIX 3PPEKTOB nccnesyemblx
COeANHEHNIN MMEIOLLMMNCA FKCnpeccHbiMmM meTogamm [E.H. Kpacosckuin u coast., 1976, 1977] un
pacyeT COOTHOLIEHWUA MOPOroBbIX 403 OTAa/IeHHbIX 3QPEKTOB K NOPOry 06L,ETOKCUYECKOTO AENCTBUA.

Ecan nonydyeHHbli KoadpoduumeHT >= 10, HeT HeobXoAMMOCTM B JajbHEWMLEM W3YyYEHUU
oTpaneHHbix apdekToB. MNpun 3HaYeHnax KoadpduumeHTa < 10 OH UCNONB3YETCA A/1A KOPPEKTUPOBKM
003 MNJaHUPYEeMOro XpoHudyeckoro onbita (MHZ, paccumTaHHas no OOLLETOKCMKONOTMYECKOMY
addeKTy, yMeHbLaeTca Ha BeAMYMHY KoadduUMEHTa), @ caM XPOHUYECKUA SKCMEPUMEHT LO/KEH
BK/IIOYATb M3y4YeHMe oTAaNeHHbIX 3PdeKToB.

2.5.3. JOmbpuoToKcmueckunin addekT Ha |l astane u3yyaetrcA B nonHom obbeme (npwu
HeOCTaTOUYHOW ACHOCTU Pe3y/abTaToB - C UccneaoBaHnem GYHKLUMOHANbHOIO COCTOAHMA PA3INYHbIX
CUCTEM OpraHW3ma y pa3BMBalOLLEroCs MOTOMCTBa). HeobxoauMmMocTb MccnenoBaHUA annepreHHoro
OEeUCTBUA peLlaeTca Ha OCHOBAHWW AUTEPaTYPHbIX AaHHbIX 06 M3yyaemom BellecTBe WAM €ero
aHanorax.

2.5.4. Ecnn BewecTBO OTHOCUTCA KO 2-My Kjaaccy OMacHOCTM, HeobXxoguMmo NpoBOAUTL
XPOHUYECKUNI 6-MECSAYHbIN SKCNEPUMEHT B COOTBETCTBMM ¢ MeToanYeckMmm ykasaHusamm N 1296-75.
Ona sewecTts 1-ro Knacca onacHOCTU UCCAea0BaHUA AOMNONHAKOTCA NOXMU3HEHHbIM 3KCNEPUMEHTOM,
BK/IIOYAIOLLMM U3yYeHME KaHLEPOreHHOro n repo-adp¢eKTos.

2.6. [lna noBsbiWeHUA HaZeKHOCTU pekomeHayembix MNAK cneagyet npu Bbibope 403 Ha Bcex
3Tanax TOKCMKOJIOFMYECKOro uccresoBaHusa u npu obocHoBaHuu MAK conoctaBnath pesynbTatobl
9KCNEPUMEHTOB C COOTBETCTBYHLMMWU BeEMYMHAMMU, MOAYYAEMbIMU C MOMOLLBIO PACYETHBIX
MeTo40B.

2.7. C uenbld pauMoHasbHOrO MJIAHWMPOBAHMA UM MPOBEAEHUA WUCCAeLOBAaHUN  no
TMTMEHNYECKOMY HOPMWPOBAHUIO BELLEeCTB, COAEPXKALMXCA B CTOYHbIX BOAAX C/IOKHOrO
(MHOrOKOMMOHEHTHOTO) XMMMYECKOrO COCTaBa, pPEKOMEHAyeTcs NpUMeHeHWe  cieaylowei
METOZIMYECKOMN CXEeMBbI.

2.7.1. OcHOBbIBaACb HA AaHHbIX O GU3NKO-XMMUYECKUX, TEXHONOTUYECKMX U TUTMEHUYECKUX
XapaKTEPUCTUKAX UCCAeayeMblX CTOYHbIX BOJ, a TaK¥Xe Ha MPOrHO3HbIX MaTepuasiax No pPasBUTUIO
COOTBETCTBYIOLWMX NPeAnpUATUI, BbiAENAIOT BeAylMe KOMMNOHEHTbl CTOKOB, KOTOpble onpeaenatoT
cyllecTsytolLee Uan BO3MOXKHOe 3arpAsHeHne BogoemoB. OCHOBHbIM KpuTepuem otbopa ssnsertca
BO3MOXHOCTb M LUMPOTA KOHTaKTa 3arpA3HAIOLLMX BELLLECTB C HAaCeNeHNeM, onpeaensemble 06bemom
NPOW3BOACTBA, BO3MOXKHbIMW KOHLLEHTPAUMSAMM B CTOYHbIX BOAAX, CTabWIbHOCTbIO B BOAE,
HanMunem u 3PPEKTUBHOCTBIO TEXHOJIOTMYECKMX W CAHUTAPHO-TEXHUYECKMX MEPOMNPUATUI NOo
npeaoTBpaLleHMio NonagaHMaA BELEeCTB B BOAOEMbI U T.N.

2.7.2. Ons BblbpaHHbIX BeaywWwMX 3arpasHUTenei paspabatbiBaloTca BenuMunHbl MAK ¢
MCNONb30BAaHMEM paCYeTHbIX W IKCMPeCcC-IKCNepPUMEHTaNIbHbIX MEeTOA0B MO CXeme 3TanHoro
HOpMKWpOBaHUA (Tabn. 2.2).

2.7.3. UccnepoBaHHble (Beaywme) n HenccneaoBaHHbIE KOMMNOHEHTbI CTOKOB FPYNNUPYHOTCA MO
NPU3HAKY O6LHOCTU GU3NKO-XMMUYECKMX CBOMCTB, a 3aTeM, B Mpeaenax NojaydyeHHbIX rpynmn, - no
CTeneHu BAWAHUA HA OpraHoenTUYeCKMe CBOMCTBA BOAbI, MPOLECCHl ECTECTBEHHOIO CaMOOUYULLEHMA
N NO TOKCUMKONOTMYECKUM NapameTpam.

2.7.4. Wcnonb3ys pacyeTHble meToabl (paszaen 3), NPOBOAAT 3IKCTPANOAALMIO MMEIOLLMXCA
OAHHbIX ANA OTAEeNbHbIX BELWeCTB Ha BCe BelwecTBa B OAHOPOAHbLIX rpynnax W ycTaHaBAMBAKOT ANA
HUX BennYmHbl MNAK.

3. PekomeHAayemble pacHeTHble MeTopl



MNpegnaraemble meToAbl
CTAaTUCTUYECKMM  METOA0M pPEerpecCMOHHOro u

MaTeMaTUY4ECKMM MOaeNAM.

OCHOBaHbl Ha

3.1. IOna onpenejyieHMs IapaMeTpoOB
(I, MHIO) u I[IOK OpMMeHSnTCS ypaBHeHUHd,
CBA3M MeXIy DSTUMM BeJIMYMHAMU,

MCMNO/Ib30BaHUN  3aBUCMMOCTEN,
KOppenauMoHHOro

XPOHUYUECKON
oTpaxamnmye
OKCIIEPVMMEHTAJIBHO YCTaHOBJIEHHBIMM

PaCCYNTAHHbIX
dHa/n3a nNo 3adaHHbIM

TOKCUYHOCTH
KOPPEeJISLMOHHEE

TOKCUKOJIOTMUECKUMM IapaMeTpaMu ¥ OM3UKO—-XMMMUECKMMM KOHCTAaHTaMU
BEmEeCTB M IMPEeNCTaBJIAOIME UMCIJEHHYID Mepy [MapHOM KOPPEeJIsSUMy MEeXIy
IIepeMeHHBIMY 3HaYeHMAMM QYyHKLUUN (r1om, MHO wm IIOK) " M3BECTHBMU
3HAUEHUAMM aplyMeHTOB X , [IpPenCTaBJIeHHHIX Ha puc. 3.1.
i
D X asnbda
SIICUIJIOH ! ! ! meybTa
J — t°
ng - KUTI
M — t°
niaB
IIK , : : IIK
a.B K DL CL p.3
50 50
CL
50
DL ' TLV
50
MHI -
IK : IOK
p.3 [IOK P
a.B
t° CL
KMII 50
t° — oK - DL
nJjas 50
[IOK [IOK
p.3 n.s CIA
Puc. 3.1. IlapaMeTprl, MCIOJIbE3yeMble INpu pacueTe I[II, MHI u
[IIK Ha ocHOBe 3BaBmucuMocTu Buma III0 = f(x ), MHI = f(x ),
i i

IIoK =

3.2. B cBA3N C Tem, 4YTO AOCTOBEPHOCTb KOPPENALMOHHbIX CBA3EW I MeXAYy 3HAYEeHUAMMU
apryMeHTOB U GYHKUMI CyLLLECTBEHHO NOBbILAETCS B Npeaenax 61M3KMX N0 XMMUYECKOM CTPYKTYpe U
CBOMCTBAM rpynn Bellects, npu pacdete NA u MH/[ cneayetr B nepsyto ovyepeab No/b30BaTbCA
dopmynamm cooTBeTcTBeHHO (1-12 122 -2971abn. 3.1 1 3.2).

Tabnuua 3.1

®OPMY/bI
[18 PACYETA M,

CoenvHeHMA dopmyJiEr N dopmyst




CoenuHeHUsda, OJU3KME 110 CTPYKTYpPpE MM @MSMT{GCKVIM cBOMCTBaM

docohop- lg I 0,99 1g DL - 2,0 1
oOpTaHuU-— 50
yeckue

1g 0O = 0,99 lg [IK + 0,602 2

p.3

Xiop-— lg 0o = 0,438 1g [OOK + 1,322 3
opTraHu- p.3
yeckue
lg 01 = 1,28 1g DL - 4,54 4

50

Hurpocoe- |lg III 0,679 1lg DL - 2,036 5
OMHEeHUS 50

Yomesomo- |IIJ = 0,3 + 0,9 D [
ponel OeH- |11 34 - 37 penbTa 7
30JILHOT'O ng = 0,94 + 1,2 sncuioH 8
pana

AMMHO—- U ng = 0,60 + 0,023 M 9
aMmImocoe—
OVHEeHUS

Kucnopon- |10 = 1,1 + 0,1 anboda 10
comepxauye
BelmecTBa

Yrnesomo- |IIO = 0,4 + 0,08 t 11
POIE, Ha- 11
Xondaummecs
npu T =
20° C B
TBEPIOM
COCTOHAHUM

Opranuuec—|IIJ = 0,8 + 0,006 t 12
KMe Belle— KU
cTBa, Ha-
XomAummecs
npm T =
20° C B
KUOKOM WMJIIN
razoobpas-
HOM COCTO-—
aHUM (Kpo-
Me KMCJIOT
 OOHO—

a TOMHEIX
CHMPTOB)

CoenmHeHMsa, HE CBS3aHHBE ODMMMM OUIBUKO-XUMUUECKUMU
XapaKTePUCTUKAMA

CoBOKYII— lg O = 0,41 1lg CL - 0,50 13
HOCTH BCEeX 50
COoeIMHEeHUN

lg IO0 = 0,65 1lg IIK - 0,37 14

a.B




lg 01 = 0,99 1g DL - 2,83 15
50

lg 010 = 0,617 lg IOK + 0,57 16

a.B
lg IO = 0,74 lg HOIOK - 0,37 17

.3
Opranunuec— (I = 0,26 + 0,4x 18
kue Bemec-—|(IID = 0,27 + 6,25y 19

TBa, pacT-
BOPMMEIE B
BOIE

CDOpMyJ'H:I, OCHOBAHHEIE Ha YPaBHEHMAX MHOXECTBEHHOM Koppenaumnm

Xmopcomep—- |0 = 1,925 - 0,006 DL - 7,12 IOK - 20
xauye 50 a.B
0,06 TLV
Me TaJIsis ng = 0,205 + 0,0002 DL - 0,045 IIOK + 21
50 p.3
17,065 IIOK - 0,274 TLV - 0,013 CL
a.s 50
Tabnuua 3.2
OOPMY/bI

[LN8 PACYETA MH/

CoenmHeHUsa dopmyJIEL N dopmyn
CoenuHeHus, OIM3KME IO CTPYKType MM OU3UUECKUM CBOMCTBAM
dochopop- |[lg MHO = 0,76 lg DL - 3,66 22
TaHUYEeCKue 50
lg MHO = 0,99 1g TLV - 1,051 23
lg MHO = 1,099 1g OOK - 0,599 24
p.3
Xmopopra- |lg MHO = 1,16 lg DL - 5,495 25
HUUECKUe 50
Hurpocoe- |lg MHI = 0,886 lg DL - 3,602 26
OMHEeHUS 50
Anvnmeruner |1lg MHO = 1,23 1lg TLV - 2,143 27
VI KETOHEBL
OmoBoopra-|lg MHO = 0,78 lg DL - 5,29 28
HUYEeCKUe 50
<*>




=7
MHIOI = 3 x 10 DL / K 29
50 K

CoenmHeHMs, He CBSI3AaHHBHE OO0UMMU QUI3UKO-—XMMUUECKMMU
XapakTepuCcTUuKaMm

lg MHO = 0,45 1g CL - 1,55 30
50
lg MHIO = 0,88 l1lg DL - 3,54 31
50
lg MHO = 0,007 1g IOOK - 0,991 32
p
lg MHO = 0,60 lg IIK - 1,31 33
p.3
lg MHO = 0,70 lg IIK + 1,22 34
a.B

@OpMyJ’H::I, OCHOBAHHEIE Ha YPABHEHUMAX MHOXECTBEHHOM Koppenaumnm

Hurtpocoe- |MHI = 0,166 0,00002 DL + 00,0046 0IOK -135
OVHEHUS 50 p.3

0,00066 TVL - 0,0063 CL

50
Me TaJiie MHIO = 0,062 - 0,00002 DL + 0,015 IIOK - |36
50 .3
4,637 NIIOK - 0,084 TVL
a.s
<*> Jl;ma pacdera DL OJIOBOOPT'aHUUECKMUX COenVHEeHUM MOT'YT
50

MCIOJIb30BAaTLCA cienyiomye dopMmysel (B.T. Mazaesn) :

lg DL = 3,74 - 0,044 P,
50

lg DL = 0,78 + 0,0036 M.
50

3.3. Ecan uccnegyemoe BeLLeCTBO He MOXKET OblTb OTHECEHO HU K OAHOM U3 YKa3aHHbIX B Tab.
3.1 1 3.2 rpynn, N4 n MH/A cneayeT paccynTbiBaTb COOTBETCTBEHHO No ¢opmysiam 13 - 19 n 30 - 34
(tabn. 3.1 1 3.2), NPUMEHUMBIM AN PA3/MYHbIX BELLLECTB, HE3aBUCUMO OT UX XMMUYECKOMN CTPYKTYpbI.

3.4. Mpu HanMuum [AOCTaTOYHON WHPOpPMAUMM O MapamMeTpax OCTPOM TOKCUYHOCTU
nccnegyemoro Beuwectsa 1 ero MNAK B pa3nnyHbix 06beKTax OKpyrKatolen cpeabl Aas onpeaeneHums
Nna v MHO MOXHO WCNO/b30BaTb YPaBHEHWSA MHOMECTBEHHOM Koppenauuun, MNojyvyeHHble Ann
OTAENbHbIX KNaccoB coeanHeHnit (bopmynbl 20 - 21, 35 - 36, Tabn. 3.1 1 3.2).

3.5. s IpOTHO3a IIIOK BEleCTB, VMEIMX
CaHUTAPHO-TOKCUKOJIOTMUECKUY IIPMBHAK BPeIHOCTM (IO COIOCTAaBJIEHUIO
BeyimumH IIK , IIK ¥ pacCuMTaHHBIX 3HadeHuM 11 » MHI), crjenyer

opT caH

MCIIOJIb30BATE GOPMYJIE, NpPMBEOeHHBE B Tabig. 3.3.



Tabnuua 3.3

GOPMYJIbI
ONA PACHETA NMAK BELWECTB B BOAE BOAHbIX OBbEKTOB

dopmy i N dopmyn

lg OOK = -0,45 + 0,007 t 37

1
lg OOk = 0,85 - 0,01 t 38

KU
lg OOK = -2,12 + 1,7 1g CL 39

50
lg OOK = -4,76 + 1,39 1g DL 40
50
DL
50
lg OOK = 0,81lg DL - 0,8lg ————————- - 0,064 41
50 30 x CL
50
lg OOK = 0,61 1lg IOOK - 1,0 42
p.3
lg OOK = 0,99 1lg OOK + 0,22 43
n.s CIA

dopMmyJia, OCHOBaAHHAS Ha YypPaBHEHMM MHOXECTBEHHOM perpec-—
CUM:
oK = -2,46 + 0,26 lg CL + 0,32 1lg DL 44

50 50

3.6. C uenblo NOBbILWEHNA AOCTOBEPHOCTM MOJIyd4aeMbiX 3HaYeHu ana pacderta M4, MHAO v
NAK HeobxoAuMMO MCMO/Ib30BaTb MaKCMMa/ZbHO BO3MOXHOE KosnyectBo ¢opmyn (ncxoas w3
CTPYKTYpbl BELWECTBa M UMelllenca uHPopmauum) C MocaeaylowmMm COMoCTaBleHUEM U
CPaBHUTE/IbHOW OLUEHKOM MOJIy4YeHHbIX pe3ynbtatoB. Creayer y4yuTbiBaTb, YTO HAAEXHOCTb
nocieiHNX 3aBUCUT OT YPOBHA A0CTOBEPHOCTM GopMy/ (BEINUYMHBI I) U OT XapaKTepa UCNob3yeMbiX
B HMX NapameTpoB, 3HAYEHME KOTOPbIX BO3pacTaeT B NOCAEA0BATE/IbHOCTU: PUIMKO-XMMUYECKUE
KOHCTaHTbI -> MOKa3aTeNn OCTPON TOKCUYHOCTU -> BenndunHbl MAK B Apyrux obbekTax oKpyKatollei
cpenpl <*>.

<*> Popmynbl, NnpuBeaeHHble B Tabn. 3.1 - 3.3, B npeaeniax KaxkAgon rpynnbl pacnonaratoTca B
nopAaKe BO3pacTalolen HageXHoCTU (yBeIMUYEHME 1).

3.7. [Ipu WU3BECTHHEX IlapaMeTpax OCTPOM TOKCUUYHOCTM BelleCTBa
(CL n DL ) BejmumHa I[IIK MoxeT OBTbH paccuMTaHa I[I0 HOMOI'paMmMme
50 50
(IlpuiioxeHue 2), NOCTPOEHHOM Ha OCHOBaHuUM dopmysel 44 (radbmn. 3.3).

3.8. Mpu OTCYTCTBMM MHPOPMALMKM, MO3BONAIOWEN MNOAYYMTb pPaCYeTHble MNapameTpbl C
NMOMOLLBIO MPUBEAEHHbIX Bbllle GOPMY/a, MOMHO WCMNOAb30BaTb YPaBHEHUSA perpeccuu,
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npuMeHaemble MpU pernameHTUPOBaHUM BellecTs B Bo3ayxe paboyeir 30HbI (Tabn. 3.4).
Mcnonb3oBaHWe 3TUX ypaBHEHWI Mpeanosaraer pacyeTHOe NoJlyYeHWe MapamMeTpPoB TOKCUMYHOCTU
BEL,ECTB NPWU MHTANALMOHHOM MOCTYMN/IEHUN B OPraHM3m. ITU MapamMeTpbl 3aTEM WMCMONb3YHOTCA B
KayecTBe WMCXOAHOW WHOpPMALMM NpPU PacCYETHOM ONpPeaeNneHUn Mo YPaBHEHUAM perpeccuu
BE/IMYMH MOPOroBbIX, MAKCUMaNbHO HeAENCTBYIOLWMX U NpenesibHO AO0MNYCTUMbIX KOHUEHTPaLMi
BpeAHbIX BELLECTB B BOAE BOAOEMOB.

Tabnuua 3.4
PACYETHbIE ®OPMY/bl,

MCNONb3YEMbIE NMPU PETTAMEHTUPOBAHWW BPEAHbLIX BELLLECTB
B BO3ZYXE MPOW3BOACTBEHHbIX NMOMELLEHWNA

DOpPMYyJIEL N
bopmy T
1lg DL (s/B) = 0,61 1g DL (B/%) - 1,48 45
50 50
lg CL = 0,84 1g DL. (B/%) - 2,33 46
50 50
1lg CL = 1,15 1g DL (/%) - 2,97 47
50 50
lg lim = 0,68 1g DL (B/x) - 3,40 48
ac 50
1g lim = 0,91 1g DL (B/%x) - 0,80 49
ac 50
lg lim = 0,76 lg CL - 1,62 50
ac 50
1lg lim = 0,74 1g CL - 0,48 51
ac 50
lg lim = 0,62 lg CL -1,08 52
ac 50
lg lim = 0,77 lg lim - 0,56 53
chr ac
lg OBYB = 0,88 1g DL (B/%) - 2,29 54
p.3 50
1lg OBYB = 0,892 1lg 1lim - 1,034 55
p.3 ir
lg OBYB = 0,69 1g DL (B/x%x) + 0,53 1lg lim - 26 56
p.3 50 ac
1lg OBYB = 0,38 1lg CL + 0,55 1g lim - 1,96 57
p.3 50 ac
lg OBYB = 0,22 1lg CL + 0,49 1lg lim + 0,41 1g DL 58
p.3 50 ac 50
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OBYB = —--—--—- 59
CUTMA 1
i

4. PeKkomeHayemble IKCMPecc-3KCnepuMeHTabHblie MeToabl

DKcnpecc-aKCnepuMeHTasibHble MeTOAbl MCMONL3YIOTCA C LeNblo YCKOPEHHOro onpeaeneHua
napameTpos XpOHMLIeCKO[;i TOKCUYHOCTHK BeLWLeCTB Ha OCHOBe MHTeraﬂbHOVI KONNYECTBEHHOM OUEHKMH

npoueccoB pa3BnUTUA MHTOKCUKALUN B KPATKOCPOYHbIX ONbITax.

[na npoBeAeHMs 3KCMPEecC-3KCNEePMMEHTOB PEKOMEHAYIOTCA chneaylowme MeToauyeckune

CXeMbil.
OKCIPEeCC—3KCIEPUMMEHT IJId pacdera MHIO 10 BpeMeHu rubesm
XMBOTHBIX OCHOBAH Ha MCIIOJIB30OBAHUM KOprHHLU/IOHHOI;I CBA3M MeXnOy OIHMM
13 HamboJiee HaIOeXHHBIX I[oka3aTejyiey KyMYyJISTUBHEIX CBOMCTB BEUECTB -
DL /MHI M BEpPOSATHOCTHOM BEJMUUHOM 3SHNCuJioH T , XapakKTepusywlen
50 50
CPOKM THUOENM XUBOTHHIX B OCTPOM OIIHTE IIpM IO3e BelleCTBa, pPaBHOU
DL
50
4.1. HOna onpenesyieHusa 3nCuiioH T cocramiusgeTcsa pabouas Tabnauua,
50
aHaJioTMuHasa Tabiule yueTa PeE3YILTATOBR oCTpOTO OomnEITa (CPOKMU
rmbesi XMBOTHEIX BHPaXalTCa B dYacax). I[lo Tabjauie NONCUMTEBRAETCSH
CyMMapHOe BpeMsa ImbesM BCeX XMBOTHEIX OT KaXIOV M3 MCIBTaHHBIX O3
(t ), M3 KOTOPHIX HaAxXOOMUTCH CpelHee BpeMmsa Tubesr OIOHOT'O XMBOTHOIO
c
(t ) no dopwmyse:
1

roe n - oblee KOJUMUECTBO XMBOTHEIX, MNOTMOMMX OT IaHHOW IOS3H.
4.1.1. IOns onpenesieHUs 3ICUJIOH T CTPOAT IPAMOYT'OJIbHYIO
50
CUCTeMy KOOpIMHAT (B JorapupmMmueckoM mMacumrabe), OTKJIAIbBBaAsg Ha OCH
abcumcc BpeMsa I'ubesM  XMBOTHEIX (B wacax), a Ha ocu opIOMHAT -—
MICIIOJIb30BAHHEIE B OIBITE O3Bl BeumecTBa. Ha I'paduk HaAaHOCATCS TOUKM,
COOTBETCTBRyIME pPaHee HaMOeHHBM 3HAUEHUAM t , u uepes HUX
1
INPOBOIOUTCA NpPAMas, [NO KOTOPOM HAXOOUTCSA SHCMIIOH T - BpeMmsa rubesnu
50
KMBOTHHEIX, COOTBeTCTBywIEee DL
50
4.1.3. OcHOBHBasICh Ha YCTAaHOBJIEHHOM KOPPEJIALMOHHOM 3aBUCUMOCTHU

DL
50
lg -———- = 1,302 1g sncuiod T + 2,220,
MHT] 50

paccumTHBaeTCsa BeJmumHa MHI no dopwmydie:

lg MHO = 1,302 lg sncujoH T + lg DL - 2,220
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50 50

(n =24, r = 0,604, t = 3,04).

4.2. 3KCI'IpECC-3KCﬂepMMEHT ANA NPOrHO3npoBaHMA NapameTpoB XpOHM‘-IECKOVI TOKCUYHOCTU MO

Ha4da/ibHbIM CTagnAM MHTOKCUKaLUUNN.

4.2.1. B ocHOBY 3TOro 3KCNepMMeEHTa MnosioKeHa cxema (puc. 4.1), nossonsOWan OUEHUTb
AVHAMMUKY Pa3BUTUA Ha4va/ibHOM ¢asbl TOKCMKOAMHAMMUYECKOTO MPOLECcCa M BbiABUTb 3aBUCUMOCTMU
MEXKAY KOJIMYECTBEHHbIMU XaPaKTEPUCTUKAMM BO3AENCTBUS BeLlecTBa B KPAaTKOBPEMEHHbIX U

ANNTENbHbIX (XPOHMYECKNX) ONbITaX.

OKCIEePUMEHTAJIbHOE YCTAHOBJIEHME
mopora OIHOKPATHOTO IEeMCTBMSI BelleCTBa

|
\/

Beemeume 3 - 5 INOCTOSHHHX O3 BeleCTBa Ha YypPOBHE
nmopora OOHOKPATHOTO IOeMcTBMSA M Huxe B 5 - 10 pas
(1/10 - 1/50 DL )

50

|
\/

KOHTPOJIbE pasBUTKUSA MHTOKCHMKALUM (IIOYAaCOBOM U IIOCYTOUHOM)
10 CrhneundmuuecKyM WMJIM BHICOKOUYBCTBUTEJIbHEM
I/IHTeI‘paHbeIM TeCTaM

|
\/

[TonyueHue MBOQ@)@)GKTVIBHHX BEJIMUVIH IOJIAd Pa3JIMYHEIX OTPE3KOB BPEMEHU
I

\/
[IocTpoeHre u3030PEeKTUBHON KPUBOM B TPEXKOOPAMHATHOM CHUCTEME:
noza - sbbexT - BpewMsAa
I
\/

[IPOTHO3MPOBAHME [1APAMETPOB XPOHUYECKONM TOKCUYHOCTU
10 HAYaJIbHEM CTAaOUAM MHTOKCUKALNU

Puc. 4.1. Cxema 3Kcnpecc-aKcnepumeHTa 415 NPOrHO3MPOBaHUA
napameTpoB XPOHUYECKON TOKCUYHOCTM MO Haya/ibHbIM CTaauAM
WMHTOKCUKaLmu

4.2.2. HeobxogMmbiM yCnoBMEM MNPOBEAEHWUS 3IKCNEpPUMeHTa ABAseTcs cobalgeHune

NnepeyYmnc/ieHHbIX HUXKe TpeboBaHui

4.2.2.1. VccrnenmyeMoe BEUEeCTBO IOJIKHO IIPUMEHSATECS B
IIOCTOSAHHEIX IO3ax (8 momsx DL ), BHIOMPAEMEIX C TaKMM pacdeToM,

50

UTOOEl IIPM MX EeXeIOHEeBHOM BBEISHMM XUBOTHEM TOKCHUUECKUM 3bdexT
HabJmomasyica B TeudyeHMe IIepPBEX CYTOK UM [OIpakKTHUUeCKM Mcuesall Iepern
IIOBTOPHEIM BBelOeHMeM. lIpuMeHeHMe OobumMx (OIM3KUX K CMEePTeJIbHEIM)
03 Helejiecoobpa3HO, TakK Kak B BTOM CJjlydae B MHTepBaje MEeXIy
IOBYyMSI IIOCJIeOOBAaTEJIbHEIMM BBEIEeHUSIMM BeleCcTBa (24 yvaca) MOTYyT He
PasBUTHCS B IOCTAaTOUHOM CTeIleHu KOMIIEHCATOPHEE peaKuuu, u
nsMeHUBIMeCs QyHKUMM OpraHMs3Ma He YCIelT BEPHYTHCS K MCXOIHOMY
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COCTOAHMIO, 4To npmupeneT K HaKJIaOblBaHMIO SQJQJGKTOB IIOBTOPHOI'O "
npegelnymero BBeIEeHNu4Ad, VIMTHUPYRILEMY KYyMYJIATMBHOCTDb mnccijienyemMoro

COeIIMHeHMA . HaHpOTVIB, Upe3MEePHO MaJlble IO 3bI MOTYyT He BBEIBBATH
3HAUMMEBIX U3MEHEHUMN VCCJIeny EMBIX byHKLUMN B KPaTKOCPOUYHOM
SKCIEPUMEHTE, uTo norpedbyerT 3HAUUTEJILHOTO YyBEeJIMUYEeHNUS ero

IPOLOJIXUTEJILHOCTHM .

4.2.2.2. B aKkcnepumeHTe cregyeT UCMNOAb30BaTb He MeHee Tpex [O03 Bel,ecTB, o4Ha U3
KOTOpPbIX COOTBETCTBYET NOPOry O4HOKPATHOro AENCTBUSA, BbIBJASIEMOMY B NpeABapUTE/IbHOM OMbITE,
a oCTaNbHble onpeaenaATcaA SKCNePUMEHTATOPOM NyTEM APOBHOro CHUMKEHMUA 3TOM A03bl (06bIYHO B
5-10 pas).

4.2.2.3. C y4yeTOM CyLLECTBYIOLWMX MNpeacTaBneHnii o $a3oBoCTM MNpoLEeccoB MNepBUYHON
OeKoMneHcauum u KOoMNeHcauunu B OpraHMsme U C Uenbko A0CTAaTOYHO MNOJIHOTO BblABAEHUA
TOKCMKOAMHAMMKM BeLLecTBa 06Lan AMTENbHOCTb SKCNEPUMEHTA A0/XKHA cocTaBnATb 20 - 30 cyToK.

4.2.2.4. OnA oueHKN AeCcTBUA BELLLECTB NPU BBEAEHMN MX B MasblX MOCTOAHHbIX A03aX cneayet
MCNoab30BaTb rpagynpoBaHHble 3¢d)eKTbI, T.€. Y4YUTbIBATb WU3MEHEHWUA natToreHeTn4eCKmnx
nokasaTenemn (COOTBETCTBVIOLLI,VIX TOKCUKOAUHaMUKe BeIJJ,eCTB). MOFyT MCNONb30BaATbCA TaKXKe
BbICOKOYYBCTBUTE/IbHbIE UHTEIPa/IbHblE TECTbI, TAKNE KaK:

- U3yvyeHume BbiCLUEM HepBHOﬁ AeATeNbHOCTH;

- npoba c bpomcynbdanenHom;

- BUTa/ZIbHOE OKpalwunBaHune TKaHeﬁ;

- UMMYHON0TMYEeCcKne meToabl (KoxKHas MUKpodiopa, 3aBepLUeHHbIn garountos);

- u3yyeHue cuctembl "rmnodums - Kopa HagnoyeyHMKoB" (17-keTocTepomabl B MO4Ye, macca U
06bem HaZMnoYeyHMKOB, coaeprkaHue B HUX acKOpbMHOBOM KUCNOTbI U BKAOYeHUe paguodocdopa);

- nccnepgoBaHme aKTUBHOCTU KNKOYEBbIX d)epMEHTOB, B TOM 4hcne nNpoHUKakWwnx B KpoBb npu
N3MEHEHNN NPOHNULAEMOCTU KNETOYHbIX MeM6paH TKaHeMn.

4.2.2.5. KOHTpO/b 32 pa3BUTMEM MHTOKCUKALIMKN SONKEH OCYLLECTBAATLCA NoyacoBon (1-3 -6 -
12 - 24-i4 yacbl nocne BBeAEHMA BeLLeCTBA) M MocyTouHbl (Ha 1 - 5 - 10 - 15 - 20 - 30-e cyTKM
HabNloAeHUA, HAYMHAA C 5-X CYTOK) C Y4ETOM MaKCUMaNbHOTO M3MEHEHUA U3yd4aemol GYHKUUM B
TeyeHue CyToK.

4.2.2.6. Pe3ynbTaTH YaCOBBIX n CYTOUHBIX onpeneJeHuUn
MBYyYanlMXCsI roxkasareJen IOJIKHEL OBEITE BEIP&XXEHEL B BUIE
cpenHensdDEeKTUBHEIX HOO3 — BEPOSTHOCTHEIX BEJIMUMH THUIA BICUJIOH D , C

50
pacueToM CTaHOAPTHOM omMOKM MeTOIOM IIpOoOMT-aHalM3a (JImTudmnma u
YunkokcoHa) . llpm BeIGOope "ypoBHA" sbbexTMBHON I O3EL HeoOXOoOMMO
YUMTHIBATE 3HAUYMMOCTL M3MEHEHUM M3ydyamommMxcsa IokKaszaTejer: Oisa
HEKOTOPHEX OQYyHKLUMM MU3MEeHEeHMe UX IepBOHauvajIbHOTO ("HopMajibHOTO")
ypoBHA Ha 50 - 60% MoxeT OBTH HECOBMECTMMO C XM3HbBIO, [IO3TOMY IIpPHU
OlleHKke Takux OYHKUMM CJjledyeT OPMEHTHPOBATHLCS Ha UX [IOPOT'OBEHE
COBUIT'U jZ8 BEIPaXaThb perncrpmnpyeMee M3MEeHEeHUA B BUIOE BeJIMUMH
sncuyiod D , sncmioH D, sncuyioH D, ..., BIOCUJIOH D (m - cTemneHb
5 10 20 m

MBMEHEHMS BEJIMUMHEL [I10KasaTelysd B 3) .

4.2.2.7. IlonmydueHHBe U3020QeKTUBHBIE BEJIMUMHEL DSICUJIOH D IOJjg
PasJIMUYHBEIX (CYTOUYHEIX) [IepPUONOB HAaOJIIOOEHUA SICUIIOH D , Dme n - 4Yucyo

n

CYTOK OT Hauajla BBEeINEHUS BelleCTBa, IOJIKHH OHTL NPEeICTAaBJIEHH B BUIE
BEPOATHOCTHOM M3020OEKTUBHOM KPUBOM B TPEeXKOOPAMHATHOM CHUCTEMe
noza - 20dexT - BpeMa. ITO NOBBOJILET OLEHUTHL COOTHOIEHME IIPOLIEeCCOB
noJjioMa QYHKUMM M OTBETHBIX alalTalUMOHHBIX PeaKUMM OpraHM3Ma U UX
®az30BOCTL, a TakXe MNPOTHO3MPOBATHL IaJIbHEMIIMM XOI MHTOKCUKALUM I10
M3MEHEHMsIM, BEHIABJIEHHEIM B €€ HAaudaJIbHOM CTaIguu.

4.2.2.8. [IpOTHO3 HapaMeTPOB XPOHUUECKOM TOKCHUUHOCTM NPOBOIAUTCH

Ha ocHoBe u303bbexTUBHOM KpuBOM (. 4.2.2.7) nyrem rpaduueckon
OKCTPAaloJAaLmumn BEJIMUMHE sdbexTa BemecTBa B HAadYaJIbHOM CTamumM
MHTOKCMKALMM Ha OTHAaJIEHHBIE CPOKM. I[IpM BTOM CJeOyeT YUYMTHBATL, UYTO
HaVMMeHbllasg BeJIMUMHa OSHICuMJiIoH D, mnoayuenHas B 20 - 30-cyTouHOM
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50
SKCIEPUMEHTEe, M aHaJIoOTMYHas BeJMUMHa 3HCuUJIOH D Ha 6 - 10-M
50
Mecslax MCCJIeIOoBaHMsa pasziaudyanTcsa OOBUHO He OoJsiee ueM B 10 pas, a
OTJIMUMSA I[OCJIeTHEMV M3 DTUX BEeJIMUMH OT [IOPOTOBOM IO3E B XPOHUUECKOM
onelTe (IIJJ) He mnpeBHIALT 5 pas.

4.3. Kcnpecc-meTo, OLEHKN KYMYIATUBHbBIX CBOMCTB.

4.3.1. B ocHOBe 3Kcnpecc-meToda NeXUT OUEHKa KYMYIATUBHbLIX CBOMCTB HOPMUPYEMOro
BelllecTea no nepuoay T MOAYCYLLECTBOBAHUA MEPBUUHOIO KyMynaTMBHOro sdpdekTa (nepBuUHONM
TOKCMKO/IOTMYECKOW peakuun) B oOpraHe, OTBETCTBEHHOM 3a pa3BWUTME JIETaJIbHOMO MCX04a
(KpuTHUeckom opraHe). B cnyyae maTtepuanbHOM Kymynauum T coBrnagaeT Cc  MNepuoaom
MOMyCyLWEeCTBOBAaHMA B KPUTUYECKOM OpraHe Camoro BelLecTBa, B 0o6uULeM cayyae - ABAAETCA ero
aHanorom. ®opmanbHo T = 0,693 / k, rae k - KOHCTaHTa CKOPOCTM UCHE3HOBEHMA BELLLECTBa.

4.3.2. C nepuogom T cBA3AHO MNOHATME O KBOTE 3NMMMHauMm Q (cyTouHoe BbiBeAeHWe
BELLECTBA B NPOLLEHTAX K €ro CoAeprKaHuio, T.€. NOTePs AENCTBMA BELLECTBA 33 CYTKM).

- 0,693/T
dopmayibHO Q = 100 (1 - e )%. Uem OoJsibme T, TeM MeHble
Q M TeM CUJIIbHee BEIPaXEHEL KYMYJIATVMBHEIES CBOMCTBA BeumecTBa.
Knaccubmrkaumsa BewecTBa o T (resp. 10 Q), COOTBEeTCTBYyIWAS OOBUHBM

4 TpamauMaM KyMyJIATMBHOCTM BeEUeCTB, IpuBeneHa B Tabju. 4.1.
Tabnuua 4.1

KNACCNOUKALMA BELLLEECTBNO T

T'pynna BemecTs| CTeneHb KyMyJSaLUM T (cyTkm) Q (%)

I-A OueHb CHUJIbHAL > 3 =< 10
(CBepXKYyMYyJIALMSA)

I-B CubHasa 1 < T =<3 |~= 20 - 30

II-A Cpenuss ~= 1 ~= 40 - 60

II-B Cnabas <1 >= 70

4.3.3. Ecin mexaHu3Mm AenCcTBMA BellecTBa U3BecTeH, onpeaeneHne T ¢OopmMaibHO HUYEM He
OT/IMYaeTCcA OT onpeaeneHuMa nepuoga NONYCYLWEeCTBOBAHMA BewectBa. B npotMBHOM cayyae
NPaKTUYECKN NMPUeMaemble OUEHKU T MOKHO MOJIy4UTb Ha OCHOBaHUK y4YeTa rmbein }KMBOTHbIX NPU
Pa3NNYHbIX YC/IOBUAX MOCTAHOBKM OMbITOB (TaK KaK daKT rmbenn cBMAeTeNbCTBYET O MOPaXKeHUu
KpUTMYecKoro opraHa). C aToi Lenblo HeobXoAMMO NPOBECTU He MeHee ABYX OMbiTOB Ha 6esbIx

KpbICax.
4.3.4. B omneiTe I nNpoBOOMUTCA OOBUYHOE onpenesieHme DL npu
50
BBEIEHUU BElleCTBa (B/x) c TeM OTJIMYMEM, UYTO DL HYXHO
50

pPacCUMTHBATE OBaXIEL:

1) no pesyyabTaTaM I'mMbesM XMBOTHEIX B TeueHMe 1-X CYTOK IIOCJIe
BBenmeHus BemecTBa (D );

1

2) mo pes3yabTaTaM I'mbesM XKMBOTHBIX B TeueHMEe BCeIro Iepuona

HabgmomeHmsa <*>, BKJIOUAsA TIIepBele cyTky (D ). IOna onpexmejeHusa D ,
2 1
KpoMe OOBIUHOM CXEeMHBl OIBlTa, MOI'YT OBITH MCIIOJIB30BAHE MeTOIBE OIHOM
niIy IOBYX TOUEK, a B pale CJydaeB, B 3aBUCUMOCTM OT PEe3yJIbTATOB
onpemesiedus D , - 1@npocTas 3anMcCb, YTO I[pPEeBHIIAET HaAUOOJIBUYI U3
2

MCIBITAHHEIX pPa30BEX 003 (D ). Ilo nosyyeHHBIM HOAHHEM HaXOOAT MHIEKC
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p

KymyJjgumu I =D / D, u 10 cpokaM THUBeNM XUBOTHHIX, IIOJIYUMUBIIMX
2 1
BEUWEeCTBO B IO03e, IpeBHIawomeyr D , paccumMTamwT CpelHee BPeMs SIICUIIOH
2
T JIeTaJIbHOT'O MCXOZna.
50

<*> HeoOxommMmas IOJMUTEJBHOCTH DTOTO Hnepmona (B npemesyax 2 — 4
HeneJib) onpenesyseTcs B KaxXIOM ciiydae GaKTUMUEeCKMMM CpoKaMmyu ITubesnm
XMBOTHEIX .

4.3.5. Oner II aHajJoI'MueH OOHUYHOMY IIOINOCTPOMY OIIEITY C TEM
OTNIVUMEM, UTO TPYyINe XUBOTHHX (He MeHee 20 OeJIBEX KPHC) ITOBTOPHO
BBOOMTCA 10o3a, paBHas 1/2 D 3aTpaBka NPOBOIMTCS OO I'MOenu XOTs

1
Oer 60% XMBOTHHIX. HeNOCPEeOCTBEHHOM LEeJIbI0 OIEITa SABJISAETCA ONpelesieHMre
CpelHeTro BpeMeHM OSICHMJIOH T JleTajbHOTO mMcxona. Pes3yJbTaThH
50 (n)

oBOoMX ONBITOB OLEHMBAIT I[10 IpelCcTaBJIeHHOM B Tabjn. 4.2 mkxarne.

NAPAMETPbI KYMY/IATUBHOCTM BELLIECTB
N MAKCUMAJIbHbIE HEAEMCTBYIOLLME [03bl (MHA)

Tpynmna 50 (1), 50 (1), MH]I, MT/KD

BeleCTB

CYTKU CYTKU

1/250000 D
2

1/50000 D
2

1/10000 D
2

1/2000 D

2

I-A
I-B
II-A 15

II-B 15

I nommaeTcsa TOJIBKO mozsa D nim

2
npuHATL T

Ecmn B OIIEITE onpeneJyeHN

T <<
50
OTcyTCTBME TUOEJIM XUBOTHBIX B BTOM OIIBITE

OKa3LBaeTCHd, UyTO DIICUJIOH 1 cyTok, MOXHO
SrCuJioH T
50
T < 1 cyToxk.
DL npu B/6
50
D (mockoJyibky D
B/6 B/6
VCIIOJIb30BAaHUM INPUBEIEHHOM MKAJIbL
u IV. Ecam B onbre 11 HammeHO »3ncmijoH T

50

YKaselBaeT Ha

B sTOM ciyuyae 1ejecoofpasHO OOMNOJIHUTEJILHO ONPelesyIuThb
BBemeHuM BemecTBa (D ) ¥ paccumTaTb MHD 3/2000
B/6

[Ipy MHBIX 3aTPYyOHEHMAX B
npmuberamnT K NPOBEeIEeHMI ONBTOB 11T
< 5 CyToOk, JIOTMUYEH

n

I~

)
nepexon k onelTy III, npm sncmioH T 15 cyrxkam - K onmTy 1V.
50 (n)
4.3.6. OmmIT IIT mopoBomMTCHA npu HeoOXOoOMMOCTHU [NOJIYyUYUTh
IOOIIOJIHMTEJIbHEIE IOaHHEE IJIA pas3TpPaHUdYeHMs BelleCTB, OTHOCAULMXCSH K
rpynnaMm  I-A m I-B. OH 4aBjgdgeTCsAa NPONOJIKEeHMEM OmnelTa II m oTjMyaeTrcs

OT HeTro TeM, UYTO paszoBas moz3a D 1/2 D BBOOUTCA HE eXeIHEBHO, a

Tabnuua 4.2
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o) 1
C MHTepBajioM Tay = 2; 3, ..., M cyTok. lejyp onuTa III: yBeJIMuMBadg
Tay, HaWTM TaKoe BHauYeHVe DHBTOT'O0 MHTepBaja, Opu koTopoM 50%
XMBOTHEIX IOTMOHeT mnocjye 5 - 15 BeBenmeHuyM. [I0O OKOHYAHMM OIHTA
paccumTHBaT T = Tay X n / sncusion T , Toe n - CcpenHee
50 50 (n) 50
4YMCJIO BBeIeHMM B MHTepBajle n = 5 - 15. B3HaueHue n HaxomoaT
50
AaHAJIOTUMYHO BHICujoH T (mpm Tay = 1 cyTkam, n UMCJIEHHO PaBHO
50 (n) 50
SrCUJIOH T u T ~= Tay) .
50 (n)

4.3.7. OmmT Iv IIPOBOIOUTCHA npu HeOoOXOOMMOCTHU [IOJIYYNTh
OOIIOJIHMTEJIbHEIE IOaHHBEE IJISd pa3TpPaHMUYeHMs BelleCTB, OTHOCAULMXCS K
Tpynnam II-A m II-B. Mcnomnb3yercda MeTomuka H. PameBcku C
HEKOTOPEIMM M3MeHeHUsaAMM. I'pylne Oejiblx KprelC (He MeHee 20 XMBOTHEIX)
IOBaXIpl C MHTEpBaAJIOM Tay = »H0CujoH T BBOOAT mo3y D ~= 2/3 D

59(1) o) 1
= DL - DL . B3HaueHMe JOO3H D HaxoIAT IO CIOPSAMIJIIEHHOM KPUBOM
16 30 P
JIeTaJIbHOCTH, IIOJIyUEeHHOM paHee B OIblTe 1. YUMTHBAT I'UOeJIb XUBOTHHX
(B mpoOLEeHTax, 3aTeM B INpobuTax) B pes’ysjbTaTe IBYKPATHOTI'O BBeIEHMA
D . COOTBETCTBEHHO HAaMIOEHHOMY NPOOMUTY IO TOM Xe& KPUBOM JIeTaJIbHOCTU
p
onpenendanT 50PeKTUBHY CyMMapHyo nos3y D . Janee paccumtTeBanT T =
C -kr

0,693 / k, HaxomaAT NpeOBapUTEJIbHO 3HAueHue K U3 yCJOBMUA € =D

-X ¢}
/ D - 1. dyHkUua e 3aTabynMpoBaHa; B IaHHOM cjydae x = k Tay,

p

¥ 1o TabIMUHOMY 3HAUYEHMIO0 X JIeT'KO HauTu k. EcCjaM BemeCcTBO OTHOCUTCSH
k rpynmne II-B, TouHOCTb oueHku T B omnelre IV CyWleCTBEHHO BHIIE, UYeM
o pesyabTaTraM omnelra II. Bo Bcex OCTaJIbHBIX CJlydasax IIOIBITKa
paccuuTars T nOpuBommuT k abcypny. llociienHee yKaseBaeT, uTo
McclenyeMoe BEIEeCTBO HeJNb34A OTHeCcTM K Ipynne II-B.

5. HopmupoBaHue Beww,ecTs C yyeTom
3aKOHOMEPHOCTEN FOMOIOTUM U U3OMEPUHN

5.1. Mpun rUrMeHNYecKOM HOPMMPOBAHUM aNNDATUUECKUX COEAMHEHUN peKkomMeHAyeTcA
YUMTbIBATL Cleaylolime oblme NONOMKEHMA, MO3BOAAIOWME COKPATUTb 06bemM McCNefoBaHUN Mo
obocHoBaHuto M4 n MH/ v yckopuTb paspaboTky MNAK BeliecTs.

5.1.1. CTabuabHOCTb NIETKO PACTBOPUMbIX B BoAe anndaTUYECKUX COeANHEHUN HOPMASIbHOMO
CTPOEHMUA N NX N30OMEPOB YMEHbLUAETCA C YBENNYEHNEM A/INHbI YI1€BOA0POAHOM LLEeNU U CTENEHU ee
passeTBneHus. [ostomy [Ana onpegeneHns crtabunbHOCTM UM30OMepoB HeobxoAMMO 3HaTb
CTabWNbHOCTb  COOTBETCTBYIOWErO  Yr1eBOAOPOAA HOPMANbHOFO  CTPOeHuA. [ns  nporHosa
CTabWMNBHOCTN HEU3YYEHHOFO anndaTUYECKOro yrieBoaopoaa HOPMaabHOro CTPOEHUA HeobxoamMmo
3HaTb CTabuabHOCTb NpeacTaBUTENA PALa ¢ 7 U 3 aToMamm yrnepoaa B mosekyne. lNepsble ABa U
YyeTBepPTbI YNeHbl HOPMaAbHbIX TOMONOTMYECKUX PAAOB LLenecoobpasHo n3yyaTb MHAMBUAYANBHO.

5.1.2. [na nporHo3a NoporosbiXx KOHLEHTPaLMi B BoAe MO 3anaxy AO/KeH ObiTb onpeaeneH
3TOT NOKasaTenb ANA roOMONA0ora HOPMasibHOro CTpoeHua ¢ 7 atomamu yrnepoga. C ymeHblleHnem
ONVHbl  YrNeBO4OPOAHON LEennu W ee pasBeTBNEHMEM MNOPOroBble KOHLEHTpauuu Mo 3anaxy

YBE/INYNBAKOTCA. UcKknoueHmne MOTYT COCTaBNIATb 6yTVIl'IOBbIl‘/JI M U30aMUIOBbIN yrnesogopoabl.
T'OMOJIOTM HOPMAaJIbHOTO CTpOeHus ¢ 8 um 0Oojiee aToMaMu yIJieBozma
COXPAHAWLT [NOPOTM 3araxa B BoIe Ha ypoBHe C MM BHIIE, a MX MN30MEpPBI
7
vMenT 0OoJjiee HU3KME [IOPOTM 3anaxa OTHOCUTEJIBHO COOTBETCTBYIIMX
IpencTaBUTeJIey HOPMAaJIbHOTO CTPOEHUS.
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5.1.3. s ODpoTHO3MPOBAHUA xXapakKTepa BJIMAHMSA YIJIEBOOOPOINOB
HOPMAJIbLHOT'O CTPOEHUS UM MX MU30MepoB Ha BIK BOIH MOXHO OI'PAHUUUTLCS
CBeIeHMAMM O JIOOM I'OMOJIOTe INAaHHOTO psala C YMCJIOM yIJIEBOOOPOIHBIX
aToMOB 6OoJiee Tpex. [lepBhle TpPM UJIeHa OTHEJIbHEIX T'OMOJIOTMUECKMUX PAINOB
MOTYT MMETb MHIMBMIYAJIbHBIE OTJIMUMSA OT OOWel 3aKOHOMEPHOCTM. g
YCTaHOBJIEHUS OPMEHTMPOBOUHOT'O IOpoTra IO BJIMAHMI I'OMOJIOTa Ha
npouecce BIIK HeoOXOOMMO IONOJIHUTEJIbBHO ONpPeneJIMTh STOT [IoKas3aTellb Yy
roMoJioTra HOPMAaJIbHOT'O CTPOEHUSA c 7 aromamMmum yrJjiepozma. Ecau
yoJjesonoponel noeemaioT BIIK, 1o B pany C - C mMX HOPOTM COXPaHAKNTCH

3 7
NpeMylmeCTBEHHO Ha OIOHOM YPOBHE, a vy c -cC mu C - C
1 2 8 10
YBEJIMUMBAKTCH. Ecimm yranesonmoponmel TopMo3aT BIIK, TO C yBeJUUYEeHUEM
OJIMHEL yTJIEBONOPOIHOM LEeNM IMNOPOTOBEE KOHLEHTPpALUUM MMEelT TEeHISHLMIO K
YMEHBIIEHUIO .

5.1.4. IOna onpeneJieHus napaMeTpoB OCTpPOM TOKCUYHOCTU

COeOMHEeHUM M3ydaeMoI'o psdIa HeoOxoIMMOo 3HaAThH BEeJIMUMHEL DL
50
HOPMAJILHEIX  T'OMOJIOT'OB c 3, 7wum 10 (mim 9) aromamm yrJjepoma. B
TOMOJIOTMYECKOM PALYy YIUIEBOIOPOIE HOPMaJIbHOI'O CTPOEHMUS C UYUCIIOM
aToOMOB yIJjlepona MeHee wuam 0Oojee 7 OymyT UMeTh OJIM3KME MK
yMeHbllamMecsa CpelHeCMepTeJIbHEE O3B, KOTOpbEe OyOyT paclojaraTbCcs
B Ipenejiax MNpsAMBIX TOKCHUYeCKOIro sddexTa, npoeeneHHEXx oT C kK C u

7 3
C . VI30MepH C pPas3BETBJIEHHOM LENb M COINepXaHMeM YyIJIEBOLOPOIHBIX

10

aTOMOB MeHBbIIe 7, Kak IpaBuUIo, VIMEIOT BoJee BEICOKME
CpelHeCMepTeJIbHEEe IO3El. J3OMEepE C UYUCJIOM YIJIEBONOPOLHEIX aTOMOB
8 - 9 -10 mu tomsee, HaobopoT, TOKCUUHEES COOTBETCTBYIIOMMX
YIJIEBOOOPOIOB HOPMaJIbHOT'O CTpoeHMa. AnmudpaTmueckye COeOMHEHMS C
1l u 2 aromMaMM yIJlepoIa He MMeKnT M30MEPOB M HepeIKO OTJIMYAnTCS
OoT ofmeM BaKOHOMEPHOCTM TOKCUUECKOI'O JeMCTBMA ©OoJjiee BHEpPaXeHHBIM

cBoeobpasmeM. I['OMOJIOT' C YeTHPbMS aToMaMM yIJylepona (HOPMaJIbHOI'O
CTPOEHMSA) MOXEeT MMEeTb HECKOJIbKO OOJIbIlyld TOKCUYHOCTL, BEPOSTHO,
3a cueT OoJiee BHPAXEHHOT'O KyMYJIATMBHOTO 3ddexTa.

5.1.5. IIpr OOMHAKOBEIX KYyMYJISTUBHBIX cBOMCTBAax HOPMMUPYEMBIX

TOMOJIOTOB B pAOe CcJydaeB LejiecoobpasxHo MHI  (IIO) onpeneyiaTbs Yy
ODHOT'O TOMOJIOTa, a IJis OCTAJIbHEIX UJIEHOB M3Yy4YyaeMoT'o psSIXa HaxXOIUThb

VX PaCUYeTHHM NyTeM (I'pabnyueckyu), MCIHOJb3YyS TEeCHY CBA3b Mexny MH]I]

(IIZ) m DL . C »TOM LeJyibl0 Ha OCb ab®CLMCC HAHOCAT IOPSIKOBBE HOMepa
50

n3yyaeMbeIxX I"OMOJIOT'OB, a Ha OCBb opomHaT - J'IOI‘apI/[(beI

CpelHeCMepPTEeJIbHEX O3 COOTBETCTBYOIMX BEIECTB M CTPOAT NpaMyo,
OMM3KYI K TOUKaM I[oKa3aTeJlel CpelHEeCMepTeJIbHEIX 20bekToB. 3aTeM Ha
rpadmMk HAHOCUTCHA TOUKa, COOTBeTCcThBykmas Jjorapuémy MHI M3ydeHHOTO

COeIIMHeHNnHd, 128 Jepes3s Hee IlapaJlJleJIbHO HpHMOf/T CpellHeECMEPTEJIbHEIX O3
IIPpOoBOOMTCA HOBad IIpAMad.
CrnenyertT Y4YUTEIBATE, qTo B I'OMOJIOTMYE CKMUX pamax MOHOTOHHOE

M3MEeHeHMe TOKCUYHOCTM HabJowiaeTcsa JMilb OJA ONPeHeJIEHHOTO OTpe3Ka
pana. loaToMy mna onpeznejyenusa MHI (II) HeoOxXOoOMMO MIPeABaApPUTEJIBHO

B OCTPEIX OIBITax IPOBEPUTH M3MEeHEeHMre TOKCHUUYHOCTM M3Yy4YaeMBIX

TOMOJIOT'OB; JIMIIb [PU MOHOTOHHOM V3MEHEHUN TOKCMYHOCTM  MOXHO

nposoIouTh npamyo MHI (1), napanjaenbHy®o npamoy DL, He BBEIXOOA 3a
50

TPaHMLE M3YYEHHOI'O OTpes3Ka.

CnenyeT TIIOMHUTH, UTO yKasaHHBIM IOpueM onpenejeHus MHI (IIO)
He yuuMTHBaAET clheluudprdeckux s0OeKTOR BeuwecTBa.

5.1.6. IIoOnopOIOBEE NO3E I'OMOJIOT'OB HOPMAJIbHOT'O CTPOEHUsa IIpu
XPOHMYECKOM IOCTYIJIEHMM B OPTaHM3M C NMUTHLEBOM BONOM paclojlarainTcs
Ha TIpabuke HOpeuMMylleCTBEHHO Ha Npsamoy Mexny C - C m C - C .

7 3 7 10
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JI3oMepEl C pasBeTBJIeHHOM Uenvio oT C zmo C OynoyT uMeTh OojJiee
7 3
BEICOKME IOAINOPOroBEle nos3e, a or C nmo C - Hu3kue. Eciam romMoJioru
7 10
C mmm C m C wuMenT ybOenmnTeslbHO OOOCHOBAHHBE OIOIOPOI'OBBE HOO3HL,
3 4 7
TO npu pazpaborke [IIK NOpoMeXyTOUWHBIX I'OMOJIOTOB MJIM MX M3O0OMEPOB B
rany MeXIoy C n C MOXHO OTPAHUUUTBCHA MIYUYEHMEM TOJIBKO OTIaJIEHHEBEIX

7 3
IIOCJIEOCTBUM XPOHMUUECKON MHTOKCUKALUM.
CnemyeT NOpMHMMATL BO BHMMAaHMEe, YUTO B TI'OMOJIOIMUYECKOM paly
c -cC C yBeJMUEHMEM CTelleHM pPasBeTBJIEHUS YIJIEBOINOPOIHOM Lenu
7 10
TOKCUUHOCTE VNB0OMEPOB MOXeT BO3pacCTaTh. Clio) ABJICHUE eme

HEeOOCTaTOYHO M3YyUYeHO, M B TaKMUX CJlydasax LejiecooBfpasHO IIpoBeIeHUE
XPOHMYUECKOTO SKCIEPMMEHTA .

5.1.7. JuMUTHUPYOULUNM OIPU3HAK BPEINHOCTM Yy I'OMOJIOT'OB HOPMAaJIbLHOI'O
crpoeHusa C - C [OpeuMylleCTBEHHO OBHBaeT OIOMHAKOBHM. I[lepBeEe IOBa

3 7
uJjieHa TOMOJIOTUYE CKUXK pPaIoB HOPMAaJIbHOT'O CTPOEeHUS TPeOyT
VMHIOVBUOYAJBHOTO M3yd4eHMdA. Y TOMOJIOTOB HOPMaJIbHOT'O CTPOEHUSA C
UMCJIOM YIJIEPOOHHX aTOMOB >= 8 JIMMUTUPYRUMI IPU3HAK BPEOHOCTU MOXET
M3MEHATLCA [0 CcpaBHeHM© Cc pagoM C - C . C pas3BeTBJEHMEM LeNu
3 7
COOTHOIIEHME MeXIy YPOBHEM OCTPOM TOKCHUHOCTM (DL ) M IDOOIOPOI'OBOM
50

OO30M IIpPpM XPOHMYECKOM BO3IOEMCTBMM M30MEPOB Ha OpPraHM3M OyOer
YBEeIMUYMBATLCH.

MpunoxkeHue 1

MEPEYEHb
COKPALLEEHWI, CUMBOJI0B U CMELLMANIbHBIX TEPMWUHOB

NOK - npegenbHo AOMNYCTMMas KOHLLEHTpaLMs BeLLeCTBAa B BOAE BOZAHbIX OOBEKTOB,
NCMONb3yeMbIX OJ/1 XO3AWCTBEHHO-MUTLEBBIX U Ky/IbTYPHO-ObITOBbIX LieNei, ycTaHaB/AMBaemMas Kak

MaKCMMabHO HeaencTByoWan;

oK - To xe ons BOIOEl BOIHEIX OOBEKTOB, MCIOJb3yeMblX IJII
p
PEIOOXO3AMCTBEHHEIX LeJiel;
IIIOK - TO Xe mjug aTMochepHOrO BO3IOyxXa (CcpenHecyTouHad);
a.B
[IIOK - TO Xe IJid BO3IOyxa pabouey 3BOHEH;
p.3
[IOK — IOy CTWMMEIN YPOBEHB comepxaHusa BelecTBa B
n.s CIA
OMTHEBOM BOIe IO cTaHmaptTy CUA;

TLV - BenmMumHa [IOPOTOBOT'O npeneja (HOopMaTUB IJ1d
perjaMeHTNPOBaAHNMA comepxaHmAa BPEOHBIX BeleCTB B BO3OyXe
IPOMBBOLNCTBEHHEX I[OMeleHulM, npuHaTe B CIA) ;

OBYB - OPMEHTHUPOBOUHEI Oe30IacCHHM YyPOBEHbL BO3IEMCTBUS;

DL - cpenHecMepTelsibHAas No3a IpM BBEIeHWM BemecTsa B/X, B/O

50
uim B/B;
CL - CpenHecCcMepTeJibHasa KOHLIEHTpaLusa npu VMHTAJISLUMOHHOM
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50
BO3OEMCTBMUM BeleCTBa;

Lim — HOPOT' OCTPOr0O (OOHOKPATHOI'O) IEeMUCTBMA BelleCTBa OJIA
ac
KpBIC OpM 4-4Y4acCOBOM MHIAJISLMOHHOM BO3OEWCTBUU;
Lim - MOPOT XPOHMUYECKOTO HOEeMCTBUSA OJIs MNOOOMNEITHHX XMBOTHBIX
chr

IpM MHTAJALMOHHOM BO3IEMCTBMUM Ha NpOoTsaxeHMM 4 MecsaueB 00 4 yaca B
IOeHb 5 pas3 B HeneJo;

Lim - OpOT paszIpaxamomero OeMCTBMSA IJIS KPHC Ipu 4-4acoBOM
ir
MHTaIAUMM IO KOMIIJIEKCY [oKasaTesiey (dacToTa OblXaHMsa, IPMXM3HEHHAas
OKpacCKa TKaHeM JIeTKMX HeNTpaJlbHBEM KpacurejneM, "ocTpoTra OOOHAHUA",
KJIETOYHAasA PeaKUMsa JIeTKMX M BEPXHMX OEIXaTEeJIbHEIX IIyTeM) ;
K — IIOpOoTOBasg KOHLEHTpalMsa XPOHUYECKOTO sddexTa BemecTBa
a.Bs
npu VMHTAJIALVMOHHOM BO3IOEMUCTBUNU (rmo cxeMe TUTMEHUYECKOTO
HOPMMPOBAHMA B aTMOCOEPHOM BO3OyXEe) ;
K — HoporoBad KOHLEHTpaluuA I[IO0 OPIaHOJIENTUUEeCKOMY IMIPU3HAKY
opr
BPEeIOHOCTM;
K — Hoporopasd KOHLEHTpauusa IO OOIWEeCaHUTApPHOMY [IPU3HAKY
caH
BPeIOHOCTM;

[III - moporoBas Oo3a XPOHUYECKOTO sddexTa BellecTBa NPM BBEINEHUN
ero B/x (IO cxeMe TUIMEHMUYECKOTO HOPMMPOBAHMSA B BONE BOIHHIX
O0DOBEKTOR) ;

nn - IoporoBas Io3a [0 ObMeTOoKCHuYeCKoMy 3bbexTy;

oo
Inna - noporomas nosa, YCTAHOBJIEHHAs C y4yeToM OTIOaJIeHHBIX
oTnh
TOKCHUUECKUX 2bdeKTOBR;
MH]I - MakcuMaJibHasg HeIeMCTByKIas KOHLEHTpaluda BelleCcTBa B Tex

Xe YCJIOBUAX,
MHK - MakcuMaJibHasg HeIeMCTByKllasd KOHLEHTpalMusa BellecTBa B BoIe,
onpemesseMas xaxk MHI x 20;
k - xosdduuUMEeHT KyMyJIALUUM;
k
B/} - BBeleHMe BHYTPUNKENYA0UHO;
B/B - BBeAeHNe BHYTPUBEHHO;
8/6 - BBeAEHWE BHYTPUOPIOWNHHO;
OK - oKTaHOBbIM KO3pPULMEHT;
M - monekynapHaa macca;
anbda - pacTBOPUMOCTb B BOAE;
CUIMa - UHAYKUMOHHbIN KoapduumeHT TadTa;
D - BeAMYMHA AMNONBbHOrO MOMEHT];
X - BE/IMYNHA AMUINEKTPUYECKON NPOHNLAEMOCTH;
3MCU/IOH - BEJIMYMHA NOTEHLMaNA NONAPU3aLLIAK;
| - BEAIMYMHA NOTEHUMANA NOHU3ALNK;

t - TeMIepaTypa I[JaBJIEHUA;
11
t - TeMIepaTrTypa KUIIEeHMUHA;
KUII
P - mnpoueHT oJsioOBa B MOJIEKYJIE OPTaHMYECKOI'O COEIOMHEHMUA.
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HOMOIPAMMA OJ11 OPUEHTUPOBOYHOIO ONPEAENEHNA NAK
(C.4.3AYTONNbHMKOB U COABT.)

lg CL lg OOK lg DL
50 BB 50
;—5,0 ;—l,O ;—
;—4,0 ;-0,5 ;—5,0
;— 2,0 ;— -0,5 ;— 4,0
;—O ;——1,5 ;—3,0
i——2,0 i——2,5 i—2,0

YcnoBHble 0603HauyeHua:

lg CL - mKajla JorapudMoB CpemHeCMEepPTEJIbHEIX KOHLEeHTpalLWy;
50

lg DL - mKajJa JorapmudMoB CpelHeCMepTeJIbHEIX I03;
50

lg IIOK - mkaJia Jorapupmos IIIJK BemecTea B BOIEe BOIOEMOB.
BB

MpunoxeHune 2
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YKA3ATE/Ib ABTOPOB ®OPMVYI/I,
MPUBEAEHHbLIX B "METOANYECKUX YKA3AHUAX"

N dopmyn ABTOPEL

1 -5, 15, 20 - 27, 32 - 36, 43|T'.H. Kpacosckui, C.A. luran

13, 14, 16, 17, 30, 31 I'.H. KpacoBckuii, H.A. EropoBa

6 - 12, 18, 19 C.U. InuTMaH

28, 29 B.T. Mazaes

37 - 40, 44 C.I. 3ayroJIbHMKOB C COAaBT.

41 A.H. Tapamue, A.C. daycToB

42 A.A. Tonyber, B.I'. Cy66oTuH

45, 47, 49, 56 - 58 C.M. HoBUKOB

46, 48, 50, 54 E.U. JlobauHa

51 - 53 K.K. Cunopos

59 I'.H. 3Baera

60 I'.H. Kpacosckui, 3.M. XommaxkorBa,
H.A. Eroposa
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