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YTBEpxaato

[MaBHbIN rocygapCTBEHHbIN
caHuTapHbIA Bpay
Poccuiickon depepaumm
I.r.OHUNLWEHKO

15 okTabpsa 1998 rona

[laTta BBeJeHus - C MOMEHTA
YTBEPXAEHUS

2.1.5. BOOOOTBEONEHUE HACENEHHbIX MECT,
CAHUTAPHAA OXPAHA BOOJOEMOB

OBOCHOBAHME MIrMEHNYECKMX HOPMATUBOB XUMNYECKUX
BELLECTB B BOAE BOAHbIX OB bEKTOB XO3AUCTBEHHO - MTMTLEBOIrO
N KYNbTYPHO - BbITOBOIO BOAOMNOJIb30OBAHUA

METOOWYECKUE YKA3AHUA
MY 2.1.5.720-98

1. MeToauyeckme ykasaHus noaroToBreHbl nog pykosoacTBoM A.M.H. [.H. Kpacosckoro n g.m.H. 3.U.
>KongakoBon konnektMBom aBTopoB: K.M.H. H.A. Eroposon, ao.m.H. 3./. Xongakosown, k.M.H. O.O. CUHULUHOWN,
K.X.H. H.B. Xapueukoson (HW akonornn yenoseka u rurneHsl okpyxatowien cpegbl M. A.H. CeicuHa PAMH).

2. YTBepXaeHbl U BBeOEeHbl B AenctBue [MaBHbIM roCy4apCTBEHHbIM CaHUTapHbIM BpavyoMm Poccumnckon
depepauyum 15 oktabpsa 1998 rona.

BeeneHue

HacTtosuune MeToguueckme ykasaHus SBNSAIOTCA BTOPbIM nepepaboTaHHbIM M AOMNOMHEHHBIM U3JaHUEM
"MeToanyeckux ykasaHuin no paspaboTke U HaydHOMY OBOCHOBaHWIO MpedenbHO AONYCTUMbIX KOHLIEHTpauun
BpeaHbIX BeLLEeCTB B BoAe BOAOEMOB" M NOArOTOBMEHbl B3aMEH YKa3aHHOro JOKyMEeHTa, KOTopbid Obin msgaH B
1976 r. u He nepeusgaBancsa. 3a STOT MEPUMOL HAKOMIIEHbl HOBblIE AaHHble O B3aUMOLEWCTBUM BELLECTB U
opraHmsma, BeLlecTB U BO4HOW cpefbl B TaKUX acnekrax, Kak:

- 3aKOHOMEPHOCTN pPa3BUTUSA TOKCUYECKOro npouecca "gosa - Bpems - acbdekT”;

- KOMMYEeCTBEHHbIE 3aBMCUMOCTU “"XUMMYECKasi CTPYKTYpa - TOKCUYHOCTL";

- COOTHOLUEHNE OBLLIETOKCUYECKMX N CNeundmryecKnx, B T.4. oTAaneHHbIX 3¢peKToB;

- 0COBEHHOCTM NPOSABNEHNS MaTepuanbHONM 1 YHKLMOHANBHOW KYMYNSLUKN OT peXxnma BO3LEeNCTBUS;

- 3aBMCMMOCTb CTabunbHOCTM M TpaHchopMauuM BELECTB OT BINUSHUSA U3MYECKUX, XUMUYECKUX W
Buronormyeckmnx pakTopos;

- KOJImM4yeCTBEeHHble COOTHOLWUEeHUA MeXay noporoBbiMM O03aMMU U KOHUEHTpauunamMn BeLecTB MO TpeMm
npmn3Hakam BpeaHOCTU: OpraHonenTn4eckomy, o6u.|,ecaH|/|TapHomy N TOKCUKOJ10rM4eCkomy.

O6o6LieHne aTux mMaTtepuanoB HaWo OTpaXeHune B HOBbIX Kputepudax, npuHUuMnax wm mMetoaax
HOPMUMPOBAHNA, HA OCHOBAHUN KOTOPbIX:

- paspaboTaHa rmrmeHnyeckas Knaccudukalms onacHOCTM BELLECTB, 3arpsA3HSIIOWMX BOAY;

- 060oCcHOBaHbI MeTodbl U3y4eHUss U HOBas Knaccudukauus cTabunbHOCTU M TpaHcdopMmaluy BeLLecTB B
BOAeE;

- Co3adaHa cucteMma MeTooB MPOrHo3a TOKCMYHOCTU M OMacHOCTU BellecTB; onpepeneHbl 3Ha4YuMMOCTD,
ycnosua M OrpaHn4eHuna MUCNnofb3oBaHUA pe3ynbTaToOB 3KCMpPEeCcC - 3KCNepMMeHTOB Afld pacdeTa napamMeTpoB
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XPOH NYECKON TOKCUYHOCTMU;
- CrucreMaTmM3InpOBaHEL KpuTepnumn YCTAaHOBIJIEHMA HOpOI‘OBOIZ JO3El B

nomocTpoMm skcnepmmente ( [Ousx wmm Lim ) U TOpU  XPOHMUECKOM
subac
sosnericreum ( IIxp. wmmLim );
chr

- ycTaHoBneHbl AnddepeHLnpoBaHHbIe kKo duLmneHTbl nepexoaa ot MNAxp. k MHL,;
- NpeanoXeH anropuTM OLIEHKN CNOCOBHOCTM BELLECTB K KyMynsuuu;

- YCOBEpLUEHCTBOBAHbI MeTOAbl M3y4YeHMs CMOCOOHOCTM BeLlecTB BbI3biBaTb creuuduyeckue, B T.M.
oTAaneHHble ahdekTbI;

- YTOYHEHbI METOAbI ONPeAEeneHnsi NOPOroBbIX KOHLLEHTPALMIA NO OpraHoNenTUYeCcKoMy 1 obLecaHnTapHOMy
npusHakam BpegHoctu (MKopr. n MKcaH.);

- onpepeneHbl 0cobeHHOCTM 0B6OCHOBaHWMS HOpMaTtuBoB B BOAE B 3aBUCUMOCTU OT obnactn NnpUMeHeHns
BELLEeCTB;

- BB€JEeHbl B 3aKOHOOAaTENNIbCTBO HOBbIE BUObl HOPMAaTnBOB - ony wn pernoHarnbHble HOPMaTUBbI;

- BHepeHa KOHLeNumMs KOMMIIEKCHOrO HopMupoBaHus ¢ ydetom [CL n pekomeHaoBaHo ucnons3osath ACL
npu yCTaHOBMEHUW PEermoHanbHbIX HOPMaTUBOB,

- paspaboTaHbl MeToabl ycTaHoBneHus MNMAK n OY ons cmecen NOCTOSIHHOrO COCTaBa;

- co3gaHbl OTeYeCTBEHHble 0a3bl JAaHHBIX O TOKCMYHOCTW M OMACHOCTM BELLECTB, MOJSlyYeHa BO3MOXHOCTb
NCNonNb30BaHUSA 3apybexxHon uHdopmauumn (B 4acTHOCTW, MO cucTeme Internet), 4TO Mo3BonsieT nepewTu ot
Nony4eHns AMNUPUYECKUX AaHHbIX K MAaHMPOBaHWNIO NCCNEeAOBaHUN HA OCHOBE UMEHLLMXCS AaHHbIX O 6NU3KMX No
CBOWCTBaAM U CTPOEHUIO BELLIECTBAX.

MonyyeHHble HOBble [OaHHble MNo3BONMNKM paspabotaTb cuUCTEMY MocrefoBaTenbHOro  (3TanHoro)
060CHOBaHWS TUMMEeHNYEeCcKMX HOPMaTMBOB BELLECTB B BOAHbIX OGbeKTax, KoTopasi NMofiokeHa B OCHOBY AaHHOIO
METOAMYECKOro JOKYMEHTa.

Hactoawue MeTtoauyeckue ykasaHus npedHasHadveHbl Ons CneuuanucToB yYpexaeHWuid MeauLUHCKOro
Npoduns, akkpeamMToBaHHbIX Ha NPaBo NPoBeAeHUs UccrneaoBaHuUii N0 060CHOBAHMIO TMIMEHUYECKUX HOPMAaTMBOB
BELLECTB B BOJE.

1. O6wme nonoxeHus

B cootBeTcTBMM C  3akoHopaTtenbcTBOM  Poccuitickon  depepaumm  TMrMeHMYEcKMe  HOpMaTuBbI
npeaHasHadeHbl AN OXpaHbl BCEX BWMAOB BOA, MCMOMb3yeMbIX HAcerieHMeM, B TOM YMCNe MOBEPXHOCTHBIX,
noA3eMHbIX BOAOVMCTOMHUKOB U BOAOMPOBOAHOM BoAbl. [MpeaycmartpuBaloTcs crieqyowme Bugbl HOpMaTyBOB:

- npegensHo gonyctuMmble kKoHUeHTpauum (MOK);
- OPUEHTMPOBOYHbLIE AonycTuMble yposHu (OL1Y).

MAOK - makcMmanbHas KOHUEHTpauus BelecTBa B BoAe, B KOTOPOW BELLECTBO NPU NOCTYNMEHUN B OpraHn3m
B TeYeHMe BCEN XU3HU HE OKasblBaeT MPSIMOro MUnM OMNOCPEAOBaHHOrO BIUSIHUA Ha 340POBbE HaceneHus B
HaCTOALLEM U NOCMeAyIoLWNX NOKOMEHUNAX, a TaKkKe He yXyaLlaeT rurmeHn4eckme ycnoBsums BOAOMNONb30BaHMUS.

OlY - OpPWEHTUPOBOYHLIN [ONYCTUMbIA YPOBEHb XUMMUYECKOrO BellecTBa B BOAE - BPEMEHHbIN
rMrMeHNYECcKNin HopMaTuB, paspabaTbiBaeMbIl HA OCHOBE PaCYETHbIX U SKCMPECC - SKCNEePUMEHTarNbHbLIX METOLO0B
MPOrHo3a TOKCUYHOCTU U MPUMEHSIEMbIN TONBbKO Ha CTagun NpeaynpeauTernibHOroO CaHWTapHOro Haasopa 3a
NPOEKTUPYEMbIMU UIK CTPOALLMMUCA NPEANPUSTUAMU, PEKOHCTPYNPYEMBIMU OHYUCTHBIMU COOPYXKEHUSMN.

3HaunmocTb MNOK n O1Y B cucteme BOOHO - CaHUTApPHOro 3aKkoHOA4ATENbCTBA ONpeaenaeTcs TeM, YTO:
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- cobniogeHne aTmx HOpMaTMBOB co3daeT 6J'IaI'OI'IpVIF|THbIe ycnoema BOOOMNOJIb3OBaHUA, obecneunBasi
6e30nacHOCTb BOAbI AN 300POBbS HACENEHUS;

- HanM4Me HOpPMaTMBOB No3BonNAeT paccumTaTth Hopmbl MAC 1 Mcnonb3oBaTb UX NpY NpeaynpPeanTenbHOM U
TEKyLEeM CaHUTapHOM Hag3ope;

- COMOCTaBIIEHNE pearbHbIX YPOBHEN coaepxanus BellecTB B Boge ¢ vx MNOK unu OLY gaet BO3MOXHOCTb
CyOuTb, B KakoW Mepe BpedHbl M NpU Kakux YCrnoBusX MOryT ObiTb 6e3BpefHbiMU MPOMbILUNIEHHbIE U Apyrue
3arpsi3HeHMs], a Takke OLEeHUTb 3P PEKTUBHOCTb BOAOOXPAHHbBIX MEPOMPUATUN;

- TMTMEHNYECKMEe HOPpMaTuBbI HeobxoauMbl npu Bbl60pe NPUOPUTETHBLIX nokasartenem 3arpAa3HeHuna Boabl;

- cepTucukaums MaTepuarioB, peareHToB, 00OpyAOBaHWsl, TEXHONOTWUIA, WCMONb3yeMbIX B CUCTeMax
BOOOCHAGXEHUA U OYMCTKE CTOYHbIX BOA, MPOBOAUTCA C WCMOMb3OBaHWEM TUIMEHUYECKUX HOPMaTMBOB
MUTPVPYIOLLIMX B BOAY BELLECTB.

1.1. B HacTosLLEM AOKYMEHTe npuBeaeHbl MeToabl 0DOCHOBaHUS MMrMEHNYECKUX HOPMATUBOB OTAENbHbIX
Unn oO0befMHEHHbIX TEXHONOorMen mnpou3BoacTBa (HampuMep, UENIM03HO - OyMaXkHOW, HedTEXMMUYECKON
MPOMBILLIIEHHOCTM, LBETHOW, YEepHOW MeTanmnyprum v T.M.) XMMUYECKUX COEeAUHEHUMN Kak C Y4eToM OoOLmX
3aKOHOMEPHOCTEN TOKCUYHOCTM M OMACHOCTW, Tak W OCOBEHHOCTE HOPMMPOBAHWUS [PYNMn  BeLlecTB
ofHoHanpasneHHoro npumeHeHus (MAB, cpencts ObITOBOM XMMUMW, KpacuTernen, nekapCTBEHHbIX CPEeAcCTB,
peareHToB, MPMMeHsIeMbIX B BOAOMOArOTOBKE) 1 NpenapaTtoB NOCTOAHHOIO CMeLLaHHOro cocTaBa.

1.2. O6wue KpUTEPUN N NPUHLMMBI Pa3paboTKM MTMIMEHNYECKUX HOPMATUBOB:

- WUCMONb30OBaHWE CUCTEMbI MOCeoBaTeNbHOrO OBO0CHOBaHUS HOpMaTMBOB BeLlEeCTB KaK OCHOBbI
nnaHnMpoBaHuA nccnegoBaHun;

- nepexod OT 3MMUPUYECKOro MOMydYeHWs AaHHbIX MO €AWHOW CTaHOapTHOW CXeMe HOPMUPOBaHMS K
Pa3fMYHbIM MO CIIOXXKHOCTM CXemMaM MUCCIedoBaHuiA M OLEHKM pes3ynbTaToB B 3aBWCMMOCTM OT CBOWCTB U
0COBGEHHOCTEN TOKCMYECKOro AeNCTBUS HOPMUPYEMOTO XMMUYECKOTO COEANHEHNS;

- 0b6s3aTenpHoOEe MCMNoNb3oBaHME METOA0B NPOrHo3a TOKCUYHOCTU N ONaCHOCTU BeLLeCTB Ana niaHnpoBaHUA
OQKCMNEPUMEHTOB U BepMd)I/IKaLI,I/II/I NONy4YeHHbIX Pe3yNbTaToB;

- KOMMNIIEKCHOE M3y4eHue Hecrneunduryecknx U crneunguyeckmx peakumin opraHmama Ha WMHTOKCUKaLUMIO C
y4yeToM MpeanonaraemMoro Wnum W3BecTHOro MexaHu3aMa AencTeust BewecTBa (M/MnM GRU3KMX MO CTPYKType
BELLECTB);

- U3y4vyeHune CTabWNbHOCTM U OLEHKA OTHOCWUTENBHOM OMAaCHOCTU WCXOOHOrO BellecTBa U NpoAyKTOB
TpaHC(bOpMaLLMM KaK O4HOro n3 segyumnx kputepumes BpeaHOCTU;

- Mcnonb3oBaHne pes3yrnbTaTtoB 3ANNOemMmnonorn4eckmnx nccrnegoBaHMi  onsi KoppeKkunn BeENNYUNH NnoK nm
NPUHATUA peLlleHnda o HeobxoaMMocTn 060CHOBaHMS pernoHanbHbIX HOPMAaTUBOB,

- B NepcnekTusee, No Mepe HakonneHnst COOTBETCTBYIOLUNX OaHHbIX:

- yyeT "cyabbbl” BellecTBa B OKpyxatoLen cpeae;

- TpaHccpenoBble Nepexodbl, HaKoMNeHe B 0OObEKTax OKpyxKatoLlen cpefpbl, broakkyMmynaums u HakonmneHue
B Tpodmyecknx Lensx - Ans paspaboTkm pekoMeHjauun o HeobxoOMMOCTU pPernoHanbHOro HOPMUPOBAHUSA Ha
OCHOBE AonycTUMow cyTodHon gosel (4CH);

- NMPUMEHeHMe anbTepHaTUBHbLIX METOAOB OLIEHKN TOKCUYHOCTU U OMacHOCTU BELLIECTB;

- U3yyeHne buoTpaHchopmMaumu;

- OLleHKa MMMYHOTOKCU4YEeCKOro 0EencTBMS BELWECTB U ap.
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2. HopmaTtuBHble CCbIKu

2.1. 3akoH Poccuiickon deaepaumm "O caHUTapHO - aNMaeMmnonormyeckom brnarononyynn HaceneHusa" ot 19
anpens 1991 roga.

KoHcynbTaHTln0C: npumeyaHue.
B odwuvunanbHOM TekcTe QOKyMeHTa, BMAMMO, JOMylleHa onevyaTtka: umeetca B Bugy [loctaHoBneHue
MpaButensctBa P® ot 05.06.1994 N 625, a He N 665.

2.2. lNonoxeHne o rocygapCTBEHHOM CaHUTAPHO - 3NUOEMMOSIOrMYECKOM HOPMUPOBAHUU, YTBEPXKAEHHOE
MoctaHoBneHuem [lpaButenbctBa Poccuiickon ®depepaumm ot 5 umoHsa 1994 r. N 665 ¢ uaMeHeHusMn u
pononHeHuamu ot 30 uoHs 1998 r. N 680.

2.3. MNMonoxeHue o ocygapcTBEHHOM CaHUTapHO - anugemuonorudeckon cnyxbe Poccuiickon ®epepauuu,
yTBepxaeHHoe lNoctaHoBneHuem MpaBuTenbcTBa poccunckon degepaumm ot 30 mioHa 1998 r. N 680.

3. Cxema nocriefoBaTenNbHOro (3TanHoro) 060CHoBaHUS
HOpMaTMBOB BELLECTB B BOAE

OCOBEHHOCTb MMIMEHNYECKOrO HOPMUPOBAHUS XMMUYECKUX BELLECTB B BOAE 3aKNio4aeTcs B TOM, YTO Mpwu
yctaHoBneHun MNOK yymTbiBaeTcs HECKONbKO MPU3HaKOB BPEAHOCTW: OpraHonenTUYecKnii, TOKCUKOMOrMYECKUA 1
obuecaHmTapHbii. MuHumanbHas u3 AByx (UnNu Tpex) BenuuMH pekomeHayeTca kak MNAOK ¢ ykasaHuem
NMUTUPYIOLLIETrO NPU3HaKa BPegHOCTU.

OnTumManbHbI 06beM SKCNepuMeHTOB cnepnyeT onpenendtb B 3aBUCUMOCTU OT TOKCUYHOCTU U OMACHOCTU
KOHKPETHOro BellecTtBa.

MeToamyeckon OCHOBOW  onpedeneHus OnTUMarnbHOro obbema UCCneaoBaHUM  CRYXUT — Cxema
nocnegoBartenbHOro (3tanHoro) HopmupoBaHusi. OHa no3BOMsET nocrnefoBaTeNbHO MCMOMb30BaTb KOMMIEKC
pacyeTHbIX U 3KCMPECC - IKCMEepPUMEHTasbHbIX (YCKOPEHHbIX) M YrIyONeHHbIX 3KCrMepUMEHTarbHbIX NMPUEMOB U
onpenenuTb, UCXOAA M3 Kilacca OMacHOCTM BeLecTBa, CTaauto, Ha KOTopon HaydHoe obocHoBaHue MK BelecTBa
B BOZ€ MOXET ObITb 3aBEPLLEHO.

3.1. CocTaBHOI YacTbio CXeMbl ABMASETCA Knaccudukaums onacHOCTY BELLECTB, 3arpA3HSAOLLMX BOAY.
B knaccudukaLummn BelecTB NCNOMb3yeTCs HECKOMLKO KpuTepues (Tabn. 3.1).

3.1.1. OCHOBHOW KPUTEPWUIA - COOTHOLLEHNE MEXAy Npu3HakaMu BpeaHocTU. Ecnv noporoBbie KOHUEHTpauum
no opraHonentuyeckomy (MKopr.) nnu obwecanutapHomy (MKcaH.) Npu3Haky BpeAHOCTU CYLLECTBEHHO HUXE, YeM
MKXp. No TOKCUKOMOrM4eckoMy Mnpu3Haky BpeAHOCTU, BELLECTBO paccMaTpmBaeTCs Kak marnoornacHoe (4-1 Knacc)
UNn yMepeHHo onacHoe (3-1 knacc).

3.1.2. Btopon kputepuin - abcontotHas BenuumHa [KXp. - NpyMeHsieTcs TOMbKO ANs BelecTB, KOTopble
npegnonaraeTcsd HOPMMPOBAaTb MO TOKCUMKOMOMMYECKOMY MPU3HaKy BPeQHOCTU: YeM Hwke BenuumHa [Kxp., Tem
onacHee BeLLECTBO.

3.1.3. Tpetunn «kputepun - cooTHoweHne DL50/MOxp. - 4BRSeTCAa KONMMYECTBEHHLIM KpUTEPUEM
KYMYNSTUBHbBIX CBOWCTB BellecTB. Mcnonb3yetcs And yTouHeHus 1 - 3 KnaccoB OMACHOCTW, YCTaHOBMEHHbIX
cornacHo n. 3.1.1 n C y4eTOM MOSMOXEHUs, COrnacHoO KOTOpPOMY BellecTBO TeM 6onee onacHo, 4em 6oree
BbIpaXeHa ero cnocobHOCTb K KyMyIsLuu.

3.1.4. YeTBepTbIN KPUTEPUIN - CNOCOOHOCTL BELLECTB BbI3biBaTh OTAANEHHbIE 3hhekTbl - OOYCNOBMNEH TEM,
4YTO oTAaneHHble addekTol CneayeT paccmaTpuBaTth kak Boree onacHoe, No CPaBHEHMIO C OBLLETOKCUYECKUM,
aencteue. 1o STOMy KpUTEPUIO OLIEHMBAIOTCS BELLEeCTBa NpY YTOUHEHUN 1 - 3 KnaccoB ONacHOCTW.

Tabmmua 3.1
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KINTACCUPUKALINA OMACHOCTW BELLECTB INMPU 3TAMNHOM
OBOCHOBAHWMW MNMAK (O4Y) BEWWECTB B BOJE

[locnenora- Kpurepunm Knacc onacHocTHU
TEJILHOCTH
OLIeHKM [IePBHM BTOPOM TpeTUn YyeTBEePTHM
OrnacHoOCTM (upezew- |( BHCOKO- |( yMepenno |(manoonac-
BEmEeCTB JarmHo onacHee) | omacHee) |HuE)
OmnacHtE)
1 IIKxp./ NIKopr. - <10 10-100 > 100
(TKcan.)
2 NKxp., w™r/ i <0,01 0,01-1,0 |>1,0-100 > 100
5 5 4 4 3 3
3 DL50/ noxp. >10 10-10 <10-10 <10
4 NIo6m./ MHorx. | > 10 4-10 >1-3 0,1-1
5 CTabUIIbHOCTb > 30 1-30 1-24 <60 wMuH.
CyTOK CyTOK yaca

3.1.5. MNartbin kputepui - ctabunbHocTb BelecTsa. C y4eToM CTabunbHOCTU, OTHOCUTENBHON TOKCUYHOCTU U
ONacHOCTM BeLLecTBa WM MPOAYKTOB ero TpaHcdopmauum MoryT 6biTb M3MEHEHbl KnacC OMacHOCTW, BernuuunHa
HOpMaTuBa U pekoMeHAaLMn K MeToam KOHTPOIIS.

3.2. Cxema nocnegoBatenbHOro o6ocHoBaHus MK BelwecTB COCTONT U3 LWECTU CTagun, NpeacTaBleHHbIX B
Tabn. 3.2.

LLinpokoe ucnonb3oBaHWE pacyeTHbIX METOAO0B MPOrHo3a napameTpoB TOKCUYHOCTU Ha Kaxaow craguu
NCCregoBaHUM CRYXWUT ANS MPaBUIbHOMO NITAHWPOBAHUSA 3KCMIEPMMEHTOB Ha MOCMenywLlmX cTagnsx u MoxeT
paccMaTpuBaTbCs Kak AOMONHUTENbHBIA KPUTEPUIA HaAEeXHOCTM npu paspaboTke MOK.

OnpegeneHne M yTOYHEHME Kracca OMacHOCTU Ha BCEX CTagusax TMIMEeHMYECKOW OLEHKM BellecTBa
no3BonsieT caenartb 3aKknioyeHne 0 TOM, AoCTaTouYeH MM 06beM NONyYEeHHOW Ha JaHHOW cTaguu nHdopmalmm ans
HagexHoro obocHosaHua MNAK (unu O4Y) unu Heobxoamm nepexon K cneayoLlen cTagumn MeToau4eckon CXeMmsil.

3.2.1. lNepBaga cTragus - "NpuHATUE NpeABapuUTENBHOro pelleHus” - npegycMaTpuBaeT:

- aHanuMs3 nuTepaTypbl, MHOPMALUNOHHLIX 633 O (U3MKO - XMMWUYECKMX CBOWCTBax, OGuonornyeckonm wu
¢apMaKkonormnyeckon akTUBHOCTU HOPMUPYEMOTO U BNIM3KNX NO CTPYKTYpe COEAUHEHUI;

- U3y4eHune TexHonornm npon3esoacTea U CxemMm npuMeHeHna BeLlecTBa;

- pacyet DL50, MAxp. (MKxp.), MHO (MIK) no ¢pn3nko - XMUMUYECKUM N U3BECTHLIM TOKCUKOMETPUYECKUM
napametpam, no MNAK B Apyrux obbekTax okpyxarowen cpeabl, No aHanoruu [1];

- B TOM Chny4ae, Korga y BellecrtBa €CTb XOPOLUO U3y4YeHHbIEe CTPYKTYPHbIE aHanorn - C0aBHUTEIIbHYIO OLLEHKY
€ro TOKCUYHOCTU U COEANHEHUIN reHeTUYeCKN POACTBEHHOIO pAda Ha TeCT - obbekTax.

OTO NO3BONSAET MOMYyYUTb MHGOPMaUU 06 OCHOBHBLIX XapakTepUCTMKaX, CIyXKalux OpWUeHTUpaMu npu
onpedeneHnn obbema [OanbHEWWUX WCCREedoBaHMI MO CXeme nocrnegosaTtenbHoro o6ocHOBaHMSA HopMaTuBa
BellecTBa B BoJe, BKMoYas:
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- CTeneHb M3Yy4YeHHOCTU BellecTBa, ero nNpuHaanexHoOCTb K YyXe XOpoLwo WM3y4YeHHOMY unn coBepLueHHO
HOBOMY Kraccy XMMn4eckmnx COEONHEHUI;

- BbIPaXX€HHOCTb U MEXaHU3M TOKCUYECKOrO AeNCTBUIS;
- CNOCOBHOCTL BbI3bIBaTb OTAANEHHbIE 3PPEKTDI;

- Hanuuve yTBepxaeHHbix MOK B Opyrnx cpegax, a Takke OOMYCTUMbIE YPOBHW COOepXKaHus BellecTBa B
obbeKTax oKpyKatoLe cpefbl, yCTaHOBIEHHbIE B APYIMX CTpaHax;

- NYTW NOCTYNJIEHNST B OKPY>KaIOLLIYIO cpeay;
- XMMUYECKNE CBOMCTBA BELLECTBA, arperatHoe cocTosHne, Hanmuune anda Hero FTOCTaunun TY.
Ha ocHOBaHWMM MONyYeHHbIX OAHHbBIX MPUHUMAIOTCS CneayrLmne peLleHns:

- €CI1 BELLECTBO MOXET NOCTynaTb B BOAHbLIE OOBHEKTLI NPU NPON3BOACTBE, XPaHEHUN, TPAHCNOPTUPOBAHNN,
NCNONb30BaHUN Kakon-Nnbo NPoayKUUN B NPOMbILLEHHOCTU, CENbCKOM XO3SMCTBE U B ObITY, MUTpUpOBaTb B BOAY
N3 KOHTaKTUPYIOLIMX C HEeW maTepmanoB, obopyooBaHUS W peareHTOB, UMW KakMM-TO APYrMM nyTem, BKoyasd
aBapuiiHble CUTYyaUun, AenaeTcs 3aknoveHme o HeobxogmmocTn obocHoBaHus MK aToro BewecTsa B BoAE;

- ecnu nonydeHa poctoBepHas MHdoOpmauus, nossonswwaa gaTb pekomeHgauum o BenuumHe MOK no
aHanoruu unu no AercTeyowmnmM 3apybexHblM pernameHTam, 060CHOBaHME rMrMeHNYecKkoro HopMaTmea BelLecTBa
MOXeT ObITb 3aBepLUEHO Ha CTaANsIX YCKOPEHHOM OLEHKN UM 3KCNPECC - AKCNEPUMEHTA;

- ecnvM no [AaHHbIM NUTepaTypbl BELLECTBO OTHOCMTCA K 0coGO0 onacHbiM (Hanpumep, HapKoTMKam,
rOPMOHarbHbIM MpenapaTtam), Bbi3blBaeT BblpakeHHble OTAasieHHble 3MEKTbI, B YAaCTHOCTM, KaHLLEPOreHHbI,
MyTareHHbI!, TepaToreHHbIN, 4aeTcs pekoMeHaaumus o 3anpeTe Ha cbpoc BelllecTBa B COCTaBe CTOYHbIX BOA.

[anee nepexoasT KO BTOPOM CTaguu UccrnegoBaHUn 1 NiaHMPOBaHMIO SKCNEPUMEHTOB C y4ETOM CBEAEHUN O
OM3MKO - XUMUYECKNX CBONCTBAX N OCOBEHHOCTAX BMONOrM4YECKON akTMBHOCTUN BELLECTBA.

3.2.2. BTopas ctagusa - "yCckOpeHHas oueHKa" - HauMHaeTCs C YCTaHOBMNEHWUS MOPOroBbIX KOHLUEHTpauui no
opraHonentunyeckomy (MKopr.) n obwecanntapHomy (IMKcaH.), npuaHakam BpegHOCTM HE3ABUCUMO OT CTEMEHMU
OMacHOCTM JaHHOMO BELECTBA UMK CTPYKTYPHO BIIM3KMX COEQUHEHNIA.

OueHunBaeTcs CTabunbHOCTb U TpaHcHOpMaums BelecTBa B OObIYHbIX YCMOBUSIX C YYETOM €CTECTBEHHbIX
MPOLLECCOB OTKPbITbIX BOAHbLIX 0O BbEKTOB, NMPU HarpeBaHUM A0 TemnepaTypbl KUNeHWs 1 nog aenctemem dakTopoB,
MMEIOLLMX MEeCTO MPW OYMCTKE CTOYHbIX BOA4 W NWUTbEBOM BOAbl - Xrnopa, 03oHa, YOW ¢ npumeHeHuem
aHanuTUYeCcKnX, opraHonenTuyecknx MetTogoB, buotectnpoBaHud. OnpegenseTcs knacc cTabunbHOCTU BeLecTBa
no rurMeHmyeckon knaccudmkaumm (tabn. 5.1). Ecnu no pesynbTtatam uMccnegoBaHui  CTabuibHOCTU
aHaNUTUYECKUMW NN KOCBEHHBIMU METOAaMy BELLEeCTBO OTHOCUTCA K 3 unm 4 knaccam marno- nim HecTabunbHbIX
BELLEeCTB, NocreayroLlas OLeHKa ONnacHOCTU UCXOOHOTO COeAVHEHUS] U NPOAYKTOB TpaHcdopMaL M NpoBoauTCH B
CpaBHUTEMNbHOM MIi@aHe Ha OCHOBE CXEeMbl 3TarnHOro HOPMUPOBaHWsA. BeisBneHue npodykTtoB TpaHcdopmauuy B
Gonbluen CTENeHn, YeM UCXOOHOE BELLECTBO, BIUSIOLMX HA KAa4eCTBO BOAbI, MOXET CMAYXWUTb OCHOBaHWeM Ans
XMMUYECKON maeHTUudukauum n o60CHOBaHNSA TMIMEHNYECKUX HOPMAaTMBOB OTAENbHbIX, Hanbornee rMrMeHNYecKu
3HAYUMBbIX U3 3TUX coeanHeHUN [1].

B TOKCMKOMOrMyecknx nccneaoBaHUAX onpeaensitoTcs napameTpbl OCTPON TOKCMYHOCTU - DL50, TL50 u gp.
npu nepopanbHOM BBEAEHWW, a NPWU Hanuuun MHAOPMaLUN O BbIPAXEHHOW CMOCOBHOCTM BellecTBa NMPOHMKaTb
yepe3 HEeMnoBPEeXOEHHYI KOXY - napaMeTpbl OCTPOM TOKCUYHOCTU ANS KOXHO - pe3opOTuBHOro aencrteus [1].
>KenaTtenbHo onpegeneHve
MOPOTOBOM MO3H OnHOKpaTHoTo merctema (Lim ). losTydeHHEE IaHHEE

ac
NCNONb3yTCA ANs MPOrHO3MPOBaHMS NapamMeTpoOB XPOHUYECKOM TOKCMYHOCTU BellecTBa - noporoson (MOxp.) u
MakcumanbHo HegewncTywowen (MHO) pos wnm koHueHTpaumi (MKxp., MHK) obuetokcmnyeckoro OencTeusi B
YCMOBUSX XpOHU4Yeckoro onbita. BenuunHel MAxp., MHLO, MKxp. n MHK paccunTbiBaloTCS N0 aKCNepuMeHTanbHO
yCTaHoBMeHHbIM 3HaveHnsm DL50, TL50 n Ha ocCHOBe CMellaHHbIX MaTemMaTUyecKux Mopernen, BKYatoLwmx
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Hapsily C TOKCUKOMETPUYECKMMIN napameTpamm, PUsnNKo - XuMndeckme, Bronormyeckne KOHCTaHTbl UMK NEMEHTbI
3aBUCUMOCTEN "CTPYKTYpa - aKkTMBHOCTL". WCMomnb3ylTcs Takke pes3ynbTaTbl NPOrHO3MpOBaHMS napameTpoB
XPOHMYECKOW TOKCUYHOCTW Ha npedblaylieM atane cxembl. BO3MOXeH pacyeT noporoBbiX [03 KOXHO -
pe3opbTuBHOro aencrteus [1]. Mo cooTHoweHuo pacyeTHbIX [KXp. 1 akcnepumeHTaneHO yctaHoBrneHHbIX [Kopr. u
MKcaH. onpegenseTcs knacc onacHoOCTU BeLLecTsa.

NccnenosaHus MoryT GbITb 3aKOHYEHbBI HA 3TOW cTagun, ecnu:

- BELecTBO OTHOCUTCS K XOpOLIO W3Yy4eHHOMY CTPYKTYPHOMY Psily CXOAHbIX MO MeXaHW3My [OencTBus
XMMWYECKMX COedMHEHWA W MeTodbl MPOrHO3a XPOHMYECKOW TOKCMYHOCTM OCHOBaHbl Ha  AaHHbIX
penpes3eHTaTUBHOIO psiia HOPMUPOBaHHbIX B BOAE BELLECTB;

- NO COOTHOLWEeHUK pacyYeTHbIX nNapamMeTpoB XpOHVILIeCKOVI TOKCUYHOCTM U  3KCnepumMeHTallbHO
YCTAHOBJIEHHbIX MOPOroBbIX KOHLl,eHTpaLI,I/II7I no BJIMAHUIO Ha oOpraHonenTun4yeckune CBOWCTBa BOAbI U CaHI/ITaprII7I
pexnm BoOOoeMOB BELLECTBO NPUHAANEXUT K 4-My Knaccy onacHOCTHU;

- AOCTOBEPHO N3BECTHO, YTO BELLECTBO He Bbi3blBaeT OTAANIEHHbIX Sd)d)eKTOB;

- BELLECTBO Jlerko B TeyeHve He Gonee 24 4acoB rMaponusyetcs ¢ o6pasoBaHUEM YyKe HOPMUPOBAHHbIX
NPOAYKTOB TpaHcopMaLmm.

Mpn cobnogeHnn aTuMxX ycrnoBuii Bo3MOXHO ycTaHoBneHue [MOK ana sewects 4-ro knacca u OY ans
BellecTB 3 - 4 KIlaccoB ONacHOCTW.

B ocTanbHbIX criyyqasix NepexoasT K TpeTbel CTaguu UccriefoBaHWiA, NpeaBapuTenbHO Onpeaenss B
YCMOBUAX OCTPbIX OMNbITOB BUAOBLIE, MOSIOBbLIE U BO3PACTHLIE PA3NNYNA YYBCTBUTENbHOCTM XUBOTHbBIX K BELLIECTBY.

3.2.3. TpeTba cTagus - "aKcnpecc - IKCNepuMeHT" - npegycmaTpmBaeT NpoBeAeHe NOAOCTPbIX 1 AKCMpece -
3KCMepMeHTalnbHbIX WUCCMEeAOBaHUM C MNOCnegyrlwyM MpPOrHO30M MOJSIYYEHHbIX pe3ynbTatoB Ha 6Oonee
ANUTEenbHbIE CPOKN BO3OENCTBUA.

B nogocTpbix onbiTax uy4aroTcs:

- obuweTokcnyeckmn adpekT - No cneuuduyeckuMm Ku UHTerpanbHbIM MokasaTensam (C NpUMEHeHUEM
YHKUMOHANbHbLIX Harpy3ok) Mpu eXedHEBHOM SHTepanbHOM BBEAEHMM BellecTBa /19 BCEX BeELLeCTB U B
OTAENbHbIX CIyyasx, AN OrpaHMYEHHOro YMcna BEeLLEeCTB, NPU MOCTYNNIEHNN Yepes3 KoXy (TONMbKO ecnu ocTpas
TOKCUYHOCTb MpPU KOXHO - pe30pObTUBHOM LENCTBUM Onnska nnm Ha 6ornee HN3KOM YPOBHE, YEM NpU NepoparibHoOM
BBEEHUWN BELLECTBRA);

- OCHOBHble OTAaneHHble 3ahdeKTbI:
- TOHaA0TOKCMYECKNI - B KOHLLE NOAOCTPOro onbiTa N0 YHKUWNOHANbHbLIM NoKa3aTensm,;

- OMOPUOTOKCUYECKMIA - €CNM OH MOXET OXWUAATbCA MO NUTepaTypHbIM OaHHbIM WAU MO CTPYKTYPHOWA
aHanoruu;

- MyTareHHbIii - B OMbITax Ha NabopaTopHbIX XXUBOTHLIX (HanpuMep, No MUKPOSAEPHOMY TECTY);
- KyMYNSITUBHbIE CBOMCTBA;
- NPOLIECCbI HAaKOMMEHMs BELLIECTB B OpraHax 1 TKaHsX 1 BbiBeeHne ero n/unm metabonmTos U3 opraHusma.

OcHoBHas uernb NogoCTPbIX OMNbITOB - 000CHOBaHME MOPOroBow 403bl MOAOCTPOro akcnepumenTa (MOnak) no
00LLEeTOKCUYECKOMY AENCTBUIO 1 MOPOroBbIX 403 MO OTAANeHHbIM adhdekTam.

PesynbTathl nccneaoBaHUin MCNOMNb3YOT ANS NPOrHO3MPOBaHUSA MOPOroBOM [03bl XPOHUYECKOrO AEWCTBUSA
(MAOxp.) 1 MHO Ha ocHoBe 3aBMCMMOCTU "O03a - BpeMs - aekT" u pacyeTa COOTHOLUEHMSI NMOPOrOBbIX 03
NMoAOCTPOro onbiTa Mo O6LETOKCUYECKOMY M OTAaneHHbIM addektam (Tabn. 10.2 n 11.1).
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Ecnun ycrtaHoeneHo, yto MNOnak no obueTtokcnyeckomy acpdekTy 3HaumTenbHo Hmxke (B 10 n Gonee pas)
nopora oTganeHHoro acpdekTa, To B YCIOBUSX XPOHUYECKOIO ONbITa OTAANEHHbIE 3(EKTEI MOXHO HE U3y4aTb.

Ha ctaguu akcnpecc - akcnepuMMeHTa nNpoBoAAT XMMUYECKYI0 MOEHTUdMKALMIO NPOAYKTOB TpaHcdhopmaumm
HOPMMPYEMOro BellecTBa, ecnu npeaplayline UccnefoBaHus CBMOETENbCTBYOT 006 WX 3HaduTensHo 6onee
BbIP@XEHHOM, 4YeM Y MCXOOHOro BelecTBa, HebnaronpusaTHOM BAUSHUM Ha KadvecTBo BoAbl. [puHUMaeTcs
peleHne O HeobXoAMMOCTUM OTAENbHbIX 3JKCNEepPUMEHTarbHbIX WCCNeAoBaHui € Haubonee rUrMeHnYeckn
3HayMMbIM(M) NpodyKkToM (MpodykTaMu) TpaHcdopMauun ans o6ocHOBaHNS ero (MX) rMrmeHNYeckoro HopMaTuea.

O6bem nccnegoBaHuin, NPeayCMOTPEHHbIM TPEMsl CTaausIMM CXeMbl, AocTtaTtodeH ans obocHoBaHusa MOK
BewecTB 3 - 4 KIacCoB OMAaCHOCTM, OTHOCSILLUMXCS K XOPOLUO M3YYEHHbIM CTPYKTYPHbIM psidam. Bo3amoxHO
ycTaHoBneHue OL1Y BeLlecTB 2-ro kracca OnacHOCTMW.

3.2.4. YeTBepTas cTtagus - "XPOHUYECKMI IKCMIEPUMEHT" - ABNAETCA HEOOXOAMMBIM 3NIEMEHTOM MPU OLEHKE
TOKCMYECKOro OencTBusl BELLECTB, OTHECEHHbIX MO pe3ynbTaTtam NepBbiX TpexX CTagun muccrnegoBaHum k 1 - 2
Knaccam OnacHoOCTW, OCOBEHHO B CryvyasiX BbISIBIEHUS Yy HUX OTAANEHHbIX 3PdEKTOB, a Takke ANA HaL4EXHOro
HOPMUPOBaHUSA Manousy4YeHHbIX COeAMHEHUN 3-ro Krnacca onacHoCTWU. BknioyaeT TpexmecsuHbln unm, B criyyae
HapacTaHus TOKcuMYeckoro addekTa BO BpPeEMEHM, OGonblien MpoAoMKUTENBHOCTU OMbIT C  €XeOHEBHbLIM
BBeLEeHueM BellecTBa (UNM NPOAYKTOB ero TpaHcopMaLmm) XXMBOTHbIM U NpeAycMaTpuBaeT aKCrnepuMeHTansHoe
onpegerieHMe noporoBon N HegeNCTBYHOLWEN 03 U3yYaeMblX COEOUHEHUI C Y4ETOM UX TOKCUKO - AUHAMUYECKNX
CBOWNCTB 1 BMAOB BMONOrMYecKoro 4ENCTBUSA B COOTBETCTBUM C COBPEMEHHBLIM YPOBHEM 3HAHU.

Hapsagy ¢ nsyvyeHmem obLieTokcnyeckoro agpdhekta NpoBOAST UCCef0BaHMS:
- KOXHO - pe30opBTMBHOIro AencTBuS;
- MyTareHHoro adpdekTa;

- roHagoTokcuyeckoro adcpekta no  OyHKUMOHANbHLIM 1M MOPOSIOrMYECKUM MoKasaTensM, ecnv Ha
npegblaywmx ctagusix cXembl 3TW BuAbl OMONOrMYEeckoro AercTBUS Obinv BhISIBMEHbI B TEX Ke [03ax, YTo U
obLeTokenyeckmin apdeKT.

YeTblpex cTagun cxembl LOCTATOYHO ANs HagexHoro obocHoBaHus MK 6GonbwuHcTBa BewectB 1 - 3
KnaccoB OMacHOCTU C Yy4yeToM KoadhpuumeHTa 3amaca no OCHOBHbIM BuAam oTAaneHHbix adpdekToB npwu
3KCTPanonsumMm OaHHbIX C XKMBOTHbIX Ha YernoBeka.

3.2.5. MNaTasa cragusa - "cneunanbHaga” - HeobxoamMma Anst Ype3Bbl4aNHO TOKCUYHBIX U BbICOKOKYMYIATUBHbIX
BELLEeCTB Mpu HedocTaTke WHopmaumMm O XapakTepe TOKCMYeCKOro LencTBud, Ans BewecTtB 1-ro knacca
onacHocTu, obnagalwLliMx KaHLEpPOreHHbIM M aTepocKrnepoTudecknm addektamn, a Takke ANa U3yveHus
crneunanbHbIX BUOOB OMONOrM4YecKkoro AencTBuS:

- annepreHHoro;
- OTAANEHHOro HEMPOTOKCUYECKOTO;
- 3MOpPMOTOKCMYECKOTO;

- TEpaToreHHoro.

OTa cTaaus BKIOYaeT NOXU3HEHHbIEe ONbIThl, U3yYeHUe pasBuBaloLLErocs NOTOMCTBa 1-ro U 2-ro NoKONeHUM
nT.Aa.

3.2.6. WecTtaa cTtagusa - "anuaeMmonorMyeckne UCCrefoBaHns” - BKNIOYAETCs B CXEMY Mpu BO3MOXHOCTHU
BblYNEHUTb BMUSHWE OaHHOro BellecTBa U3 BCEro KOMMMekca BO3AEWCTBYHOLLMX haKTOpoB, u/unu paccyntatb
3aBMCUMOCTb "KOHLUEeHTpaumsa - puck”. NonyveHHble pe3yrnbTaTbl MOTYT CAYXXWUTb OCHOBaHMEM LS KOPPEKTUPOBKU
MOK ¢ yueToM BNUSIHMSA Ha COCTOSIHME 340POBbsI HACENEHUs 1 YCIOBUIM BOOOMNONb30BaHNS B palioHe Hke cbpoca
CTOYHbIX BOA, COAEpXallMx N3y4yeHHoe BellecTBo. CTagus NO3BONSIET YTOYHUTL TMIMEHUYECKME PEeKOMeHZaUnn K
ycroBmsim cbpoca CTOYHbIX BOA Ha OCHOBE aHanMTMYECKOrOo KOHTPONS 3a codepXaHueMm BelwecTtBa w/unum
NpPoOaYyKTOB TpaHcopmaLumm B Boge.
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Tabmauua 3.2

CXEMA OBOCHOBAHWA MNMAK BELWWECTB B BOOE

N HasBaHue ObweM MCCJIeIOBAaHUN I[lonlyyeHHasa Kitacc
b cTamnmu nHdopMaumsa onac-
/ HOC-
I TH,
oJid
KOTO-
poro
noc-
Ta-
TOYHA
3Ta
cra-
oA
1 2 3 4 5
1 |[Opunsarue AHanu3 JIUTEepaTyps. l3ydeHue PacueTHEEe
npenBapyu- |TexHosorum npoussonctsa u/ mmm|DL50, MHI. Bw-
TEJIBHOTO npuMeHeHUsa. OPUEHTUPOBOUHBIN BOop CXeMel pas-
peueHnsa pacueT I'MI'MEeHMYEeCKUX apaMmeT- |paborku 1K,
POB IO OMBMKO - XUMKYECKUM CTeIleHb [Ipu-
napamerpay, [IIK B mpyrux o0OB- | OPUTETHOCTU
eKTax U IOPpyIuMxX CTpaHax BeleCcTBa
2 |YckopeH- OLueHKa BJIMAHMA Ha OpPITaHOoJIell- [Kopr., IKcaw, |4- IOK
Hadg OlleH- |TudYeckmue cBoMcTBa bBomel M ca- |DL50, TL50,
Ka HUTAPHENT pEeXrM BOZOEMOB, BH- |Lim , pacuer-
ABJIEHME CIIOCODOHOCTM K TpPaHC- ac
bopmaumm, OCTPBIE TOKCUKOJOIM- |HEE I[IIIXp.,
YyeCcKMe OIBITH, B T. 4. OJ4 MHI, xJiacc 3-ony

omnpenejyieHrd BMIOOBBIX, IIOJIOBEIX |[ONacHOCTH,
Y BOBPACTHHX Pa3JUuMM UyBCT- oK, onuy,

BUTEJILHOCTY K BeUWleCTBY. Pac- |[CHOCOBHOCTH
UeT IapamMeTpoB XPOHUUECKOM BEWEeCTBa K
TokcuuHocTu no DL50, TL50 n | rpancdopmanmn,
CMEWAaHHEIM MaTeMaTHUUYeCKUM MO- |KJIACC ONaCHOC-
menaM. OnpenejieHue Kjacca TU O TpPaHC-
OMNaCHOCTU dbopmanmm Kxyw.

3 |2xcnpecc - |HomocTpeit omelT. W3ydeHue TO- NInsk, mnoporo- |3-IIK

SKCIIepu- HaOOTOKCUYUHOCTU IO QYyHKIIMO- BEIE O3Bl OTIa-

MEHT HaJIbHEIM [1OKasaTeJsidaM, 3SMOpuo- JIEHHEIX 2bbek-
TOKCUMYHOCTHM, MYTAT'€HHOTO 30- TOB, pacueTHue |2- OIY
bexTa B CKPMHMHI'OBEIX OIBTAax. MHI, xJjiacc
OLeHKa KOXHO - pPe30pOTMBHOIO [OIaCHOCTH,

nercreuda. IllporHos napamerpor |[IIOK, OIY
XPOHNYECKOM TOKCUUHOCTM M OIl-
penejieHMe KJjlacCa OIAaCHOCTU
BemecTra. lMoeHTudpmrkauma NOpo-
OyKTOB TpaHcbopMaumum
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4 |Xpouuuec- |XpOHMUECKUM ONHT IJid M3ydeumd |[IToOu., 1-2
KM OIIBIT OBIEeTOKCHUUECKOTO IelCTBUA. MHIOo6u., IIJoTxm
OueHka MyTar'eHHOTO, TI'OHAamo- MHIoTnH., K=
TOKCHUUEeCKOTO 2bdexTor. OLIEH- CpaBHUTEeNbHAA
Ka OINaCHOCTM NPOAYKTOB TPAHC- [ TOKCMYHOCTHb
dopmaumm. Pacuer xo3ddmLMEH- NPOOyKTOB
TOB 3alaca, 3»KCTpalojsauus TpaHCchOopPMaL VM.
IOAaHHBEIX C XMBOTHEIX Ha ueJjioBeka |Kmacc omacHoc-
Ty, IIIK
5 |Cneumnans- YonybJjieHHOEe M3ydyeHMe KaHlle- [IIxp. o cre- 1
HEIE MC- POT'eHHOT'O, aTepOoCKJiepoTHuye- UUOMUEeCKUM U
cyjenoBa- CKOT'O, aJlJIEpreHHOTO 30bek- OTHOAaJIEHHEIM 50-
HUA TOB. JOINOJIHUTEJIbHEIE MCCJIe- dbexTam, IIIOK
OOBaHMA T'OHamo-, 5SMOPMOTOK-
CHUUYEeCKOT'0, MyTaIl'€HHOTO 30-
dbexToB. OOOcHOBaHmMe IIJJK
6 |Snmpmemmo- |[CBA3L COCTOAHMA 3IOPOBLA U KoppexTupoeka |[(1-4
Jiormyuec- YCJIOBUM BOIOIIOJIbE30BAHUSA IIOK. OueHka
K1e muc- HaceJIeHua C COoIOepXaHMreM sbdexTUBHOCTHU
cienoBa- BemecTBa u/ MM NPOOYKTOB TUTUMEeHUYECKUX
HUSA ero TpaHcbopmMaumum B BOIE BOIOOXPAaHHBIX
MEPONPUATUM
NpumeuaHue. 2 - 4 CTaIMy CXEeMBl MOT'YT IPMMEHATHCH KakK K MCXOIOHOMY
HOPMMPYEMOMY BELIECTBY, TakK M K IPOOyKTaM eTro TpaHcbopMauum

4. PU3MKO - XMMUYEecKas u npon3BoACTBEHHO -
TexHornorn4yeckada xapaktepucTtmkm sellecrtsa

[ns onpegenenns obbema, yCnoBui 1 3agay UccrefoBaHUn AOMKHbI UCMONb30BATLCS:
4.1. P13UKO - XMMMNYECKas XxapakTepUCTMKa BELLECTBa, B T.4.:

4.1.1. Xvmu4yeckoe HasBaHue no HomeHknatype IUPAC u Homep no CAS, CUHOHUMbI XUMUYECKOro W
TOBapHOro Ha3BaHWi, SMNUPUYECKas 1 CTPYKTypHas popMynbl, cBeAeHUs1 06 arperatHOM COCTOSHUM.

4.1.2. YncTtoTa npefcrasneHHoro obpasua. Hegonyctumo m3yuveHne BellecTB 6e3 MacnopTHbIX AaHHbIX -
nepeyHs MpuMecen C ykasaHMeM UX KonuyecTBa. [aHHble WCMONb3ylTCA Ans onpefereHusl BO3MOXHOCTU
HOPMMPOBaTb 3asIBIIEHHOE BELLECTBO Kak CAMOCTOSITENbHOE XMMUYECKOe COeAMHEHUE UIN KaK CMECb NMOCTOSHHOIO
cocTasa.

4.1.3. ObazaTtenbHoe Hanunyme TOCTa vnn TY Ha XMMUYECKUA cocTaB Ans CMEeCen NOCTOSAHHOro cocTtaBsa.
Mpn otcytctBumn NOCTa unu TY unu gpyrux OokasaTenscTB MOCTOSAHCTBA CocTaBa CMECb HOPMWPOBAHUIO He
NoaNexXuT.

4.1.4. BeposiTHOCTb TpaHcopmaLMm BeLecTBa B pa3HbIX YCIIOBUSX:

- No4 BNNSHWEM MPUPOAHbLIX U @aHTPOMOreHHbIX PakTopoB, B T.4. METOA0B OYUCTKYU;

- Npu xpaHeHuu (npu Temnepartype 20 rpaa. C);

- Npu rmngponmnie unn B3aI/IMO,EI,eIZCTBI/II/I C XJ10pOM B BOOHbIX pacTBoOpax (I'Ipl/l pa3HbIX TeMnepartypax un pH =
6,0 - 9,0).

A Takke CBefeHUsl O BO3MOXHbIX NpoayKTax TpaHC(opMaLmm; CnocoGHOCTb BELLECTBA K NOMMepusaumu.

KoHcynbTaHnTtlntoc
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4.1.5. Tlokasatenu, Heobxogumble [f[nsi onpegeneHust 06es3onacHbIX YCrNOBUM paboTbl: FOPHOYECTb,
TemrnepaTypa BOCMNNaMeHeHuUs, B3PbIBOONACHOCTb, Npeaenbl B3pbiBaeMOCTU (0OBbEMHbIE MPOLEHTbl B BO34yXe),
TemnepaTypa nnasneHusi, ynpyroctb napos (nput =20 rpag. C n D = 760 mm pT. CT.).

4.1.6. [llokasaTtenu, KOTOpble OAHOBPEMEHHO MOryT ucnonb3oBaTtbCA And onpeaerieHnsa yCJ'IOBMI7I
JKCnepnmMmeHTa 1 nporHo3a TOKCU4YHOCTU BELLECTB:

- MOMeKynsipHas macca;

- yaenbHasi Macca;

- pacTBOpMMOCTb B Boge B Mr/n (npu t = 20 rpag. C), cMelmBaeMocCTh;

- KOHCTaHTbI anccoumaumm B Boge (npu t = 20 rpaa. C);

- K0ahMLMEHT pacnpedeneHnsi B CUCTEME OKTaHONN/BOAA;

- OUNOSbHbIA MOMEHT.

K HeKkoTOpbIM CMpaBOYHbIM JaHHLIM  crieqyeT OTHOCUTbCSt  KpuTudecku. Hanpumep, BeliecTsa,
OLEeHMBaeMble, COMMacHO CrpaBOYHUKaM, Kak HepacTBOpUMbIE WM TpyAHOPacCTBOPUMBIE, MO TMIMEHWYECKUM
KpUTEpUsSIM  SBMASIOTCA [OCTaTOMHO XOPOLIO PacTBOPMMbIMK, MO0 cnocobHbl 00pas3oBbIBaTb pPacTBOpbl C
KOHLEHTpaUnUsiMK, U3MepsieMbIMW B MI/N Unu Jonsix mr/n.

4.2. TMpon3BOOCTBEHHO - TEXHOMOINMYeckass XapakTepucTuka pnns onpegeneHvs Buaa HOpPMaTuBa,
LenecoobpasHOCTU €AMHOr0 HOPMUPOBAHUSA Ha OCHOBE [AOMyCTUMOW cyTovHou posbl (OACH) v T.n., KoTOpas
BKIIIOYaET:

4.2.1. HasHaueHune BellecTBa (06nactb, popmMbl, CNOCOObI NPUMEHEHNS).

4.2.2. Obwyo XxapaKTepuCTUKy TEXHONOrMYeCcKoro mnpolecca MonyyYeHusi BellecTBa (MCMoNb3oBaHUS B
TEXHOMOrMKn), BEPOATHOCTb W MPUYMHBI MOMAAaHWs B CTOYHbIE BOAbl;, YCMOBWUS OTBEAEHWS CTOYHbIX BOA M
npuMeHsieMble (MPOEKTUpyeMbIe) CNOCOObI UX OUNCTKN.

4.2.3. CTagunsa TexHosormyeckom pas3paboTkn K MOMEHTY nccrnenoBaHus (nabopaTtopHasa yCTaHOBKA, OMbITHAs
napTusi, NPOMbILLIIEHHOE MPOU3BOACTBO - MPOEKTUPYEMOE, OEWCTBYHOLLEE), NMPOM3BOLACTBO OTEYECTBEHHOE WU
3apybexHoe.

4.2.4. Obbem (CyLLecTBYOLWMIA 1 NITaHNPYEMBIN) NPOU3BOACTBA U/UMM UCNONb30BaHNUS.

4.2.5. XapakTtepucTvka BoAHOro obbekta - nmpueMHuka (pacxod BoAbl, BEPOSATHOCTb MOCTYMNSIeHUsI B BOAY
nccneayemMoro XMMUYeCcKoro CoeIMHEHNs! 1 APYruX 3arpsasHSAIoLLMX BELLECTB U3 APYIMX UCTOYHUKOB).

4.2.6. BO3MOXHOCTb MOCTYNMEHUs UCCredyemMoro BellecTBa B Apyrne obbekTbl OKpyXatollen cpenpbl -
aTMocepHbIn BO3ayX, NoYBY (OPMEHTUPOBOYHBIN BanoBon copoc).

5. OueHka cTabunbHOCTU 1 TpaHCcOpMaLMK BELLIECTB
B BOOHOW cpede

Lle]'lb nuccrnegoBaHmst  CTabunbHOCTM U TpaHC(bOpMaLl,I/II/I - BbldBJ1eHMe 06pa3OBaHMF| NpPoOAYKTOB
TpchcbopM.au,mm, YTOYHEHME Krnacca onacHOCTU 1 BENMMYMHbI HOpMaTMBa BeLLEeCTBa B BOAE.

[ononHMTENbHO 3TN NccnenoBaHUS MOryT UCNOofib30BaTbCA AOnA Bbl60pa MeTOoA0B OYNCTKN CTOYHbLIX BOO OT
n3y4yaemoro coegunHeHus.

B Tabnuue 5.1 npeacrtaBnieHa cxema OLEHKW CTabunbHOCTM U TpaHcdopMauun BellecTs B Boge. OHa
BKMOYAET MUHUMATbHbLIA U ONTUMAanbHbIA HaBopbl B3aUMOAOMNOMHALLMX PaKTOPOB.

|-|OCKOJ'Ibe nccnenoBaHnAa HarnpasllieHbl HA U3y4eHUe OBYX B3aMMOCBA3aAHHbIX nokasartenen: ctabunbHOCTH
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n TpaHcdopmauun - uenecoobpasHa onpeaeneHHas nocneaoBaTeibHOCTb 3KCNEPUMEHTOB.

5.1.1. TeopeTuyeckoe nsydeHue cnocobHOCTM BelllecTBa K TpaHcopmauuu:

- N0 PU3MNKO - XMMUYECKMM CBONCTBAM,;

- M0 TEXHOMOrMYEeCKNM pernameHTam, NnacrnopTy BeLlecTBa, yKkadaHUio 06 YCNoBMAX U CPOKaX XpaHeHUs;

- MO PEKOMEHAOBAHHBLIM METOAAM OYMCTKN CTOYHBIX BOA.

5.1.2. lpepBapuTenbHasi oueHka CMOCOOHOCTM BewecTBa K OUOXMMUYECKOMY OKUCIIEHWIO B YCIOBUSAX
€CTeCTBEHHOrO0 CaMOOYMLLEHNS BOAHOW cpeAbl UNU Ha OBUONMOMMYECKUX OUYUCTHBIX COOPYXEHUSIX MOXET
nposoauTtbca no auvHamuke BIK. MNpu atom ctumynsauma BINK B nepBble - naTble CyTKM CBUMAETENbLCTBYET O
CMOCOOHOCTM K OKMCINEHUIO HeaganTUPOBaAHHOW MUKPOQIIOPOM M KUCIOPOAOM, codepXalumcs B Bode, a

nposiBrieHne ctumynsumm 4Yepes 10 - 15 cyTok - 00 OKUCIeHMM 3a cyeT MUKpodsiopbl BTOPOM CTaguu
MUHepanu3aumnm Ui o BO3MOXHOCTU pasBUTUS aaanTMpoBaHHOW MUKPOMOPbI, OKUCTISIOLLEN 3TO BELLEeCTRO.

Ha ocHoBanun pgumHamukn BIK paetcsa kayecTBeHHas oueHka CTabMbHOCTU (M3-3a HEBO3MOXHOCTU
CcTaHOapTU3oBaTb COCTaB MUKPOIIOPLI).

Tabmamua 5.1

ONTUMANBbHAA N MUHUMAIBbHAA <*> CXEMbl U3YYEHNA
CTABUNBHOCTN U TPAHCO®OPMALIUM BELWLECTB B BOAE

daxkTOpP Bpewma VcxomHasa Kpurepun MeTorn
HabJoO- KOHLEHT- OLEHKM onpeneJieHnA
neHus pauusg
oroxmmmueckue — 30 10 1K Tayl/2 OpPTaHOJIeNTNYE CKII
npoleccu <*> CYyTOK | |
yIbTpabuoe- 3
TOBOE OOJyue- —{uaca 10 10x % AHANIUTHYE CKUI
Hye <*> |
KM AYEHre — 2 n CI50 BroTeCTUPOBaHNE
uaca
xJopupoBanme — 2 MOJIB [
Jaca Cl

5.1.3. Ecnn pesynbTaThl nsydeHusa BIIK cBuaeTensCcTBYOT 0 CNocobHOCTU BellecTBa K TpaHcopmaumu,
NPOBOAATCA WCCNegoBaHUs B MOAENbHbIX BOAOEMax, B KOTOpble MOMELLATCs pacTBOpbl BeLlecTBa B
€CTECTBEHHOW MPYAOBOA MNM pedHon Boge. MOXHO UCMnonb3oBaTh MOAESNbHYH BOAYy CO CTaHOAPTM30BaHHLIM
ConeBblIM U  MMUKPOOHbIM CcOCTaBOM. PeaynbTaTbl 3KCMEpMMEHTa  BblpaXalTcs  BENUYMHOW  nepuoga
nonyTtpaHcdopmauun (tayl/2). Mpu Tayl/2 >= 15 cyToKk Heob6Xo0aAMMO M3y4nuTb OBUopasnaraeMocTb BellecTBa B
aspOOHbIX YCITOBUSIX.

5.1.4. OnpepgeneHne nokasaTenein GropasnaraeMocTy BELLECTB B a3pPOGHbIX YCIOBUAX NMO3BOMSET OLEHUTb
UX CTaBUNbHOCTL UM TpaHcOopMaLuuilo nod BIUAHMEM MMWKPOMIOPbLlI M APYrMX rMOPOBUOHTOB, COCTaBNALLMX
aKTUBHbIN UN B aspoTeHkax. bruopasnaraeMocTb onpeaenseTcs B CTaHAapTU30BaHHbLIX YCMOBUSX B COOTBETCTBMM
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c OCTom P 50595-93.

5.2. OnacHocTb BellecTBa U NPOOYKTOB ero TpaHcdopmauuy M3ydaetca npu AeiCcTBUU AeCTPYKTUPYHOLLMNX
(haKkTOpOB, MPUMEHSIEMbIX MPU BOAOMNOATOTOBKE M MPUrOTOBNEHUM nNuwM (ynbTpadmoneToBoe 06yyeHue,
030HMPOBaHWe, XITOPUPOBaHWE, KUNAYEHUE).

5.3. MeToabl onpegenenunsa ctTabunbHOCTU U TpaHcopMauun;
- (hnsmko - xummnyeckue;

- OpraHonenTuyeckue;

- TeCcTupoBaHne Ha bnoobbeKTax.

5.3.1. pn HanmMuuM XMMUKO - aHaNMUTUYECKUX METOHOB LenecoobpasHo He TONbKO KONMYEeCTBEHHO
YCTAaHOBUTb YObINb BELWECTBA, HO W WAEHTUPUUMPOBATL MNpPoAyKTbl TpaHcdopmauun. OCOGEHHO BaXHO
onpeaenvTb, NPOUCXOONT N paspylleHne (OecTpyKUMs) NN U3MEHEHNE CTPOeHMs BellecTBa (MOsIBNeHMe HOBbIX
pagvkanoBs, npeepalleHre B cofb U T.0.) 6e3 paspylleHUs UCXOOHOW MorneKkynbl. Takue uaMeHeHuss TpebyroT
0CcoB0oro BHMMaHWUSI MPU OLIEHKE ONacHOCTW NPOAYKTOB TpaHcqopMaLmn.

N3meHeHMe nepmaHraHaTHOW, BUXPOMAaTHON OKUCMNAEMOCTU Takke MOXET [aTb NpefacTaBreHne O CTerneHu
AeCTPyKUUN BeLlecTBa.

5.3.2. OpraHonenTuyeckue UccrneaoBaHus NpoBOAATCA B COOTBETCTBUU C pasaernom 6.

5.3.3. buoTecTMpoBaHMe pacTBOPOB WMCXOOHOr0 BeLLeCTBA M NPOAYKTOB TpaHcdopMauun npoBOAMTCA
CornacHo o0 EenpUHATON MeToauku [2].

5.4. N3yyeHne cTabmnbHOCTN HEOBX0ANMO NPOBOAUTL B YHUMULNPOBAHHBIX YCIOBUSIX.

Tabnuua 5.2
MrMeHNYECKAA KITACCUNOUNKAULKWA BELWWECTB NO CTABUTTIBHOCTIA
Kmacc cra- |EcrecT- [lpn omkcm- |Ilo BmopasziaraeMocTu I'mruenmueckasda
OMUIIBHOCTNM |BEeHHOe POBAHHOM OLIeHKa
camo- BpeMenn ray uH- |rayl/2 pas-
ounmeHre |memcreus AyKUMM  |JIOKEHMA He-
rayl/2 mecTpyk- AKTUB- amanTupo-
Tupypomero |HOTO BAHHLEIM WJIU
baxTopa una, amanTupo-
(Y00, wxum- cyT. BAHHBIM akK-
nadeHue TVBHBIM
u T. 1), nJoM, 9
% mecrpyk-
UM
1. Upeseuw- [>15 cy- <40 > 25 > 4,33 HopMmupoBaHme
YaMHO CTa- TOK MCXOIOHOT'O Be-
OWMIIb HEIE mecTBa C
BElEeCTBa K= =10,
KJlacc
OMacHOCTU
YMeHbIIaeTCH
Ha l
2. Cra- 1-15 40-80 3-25 >1,5-4,B3 HopMupoBaHue
OWIIL HEIE CYyTOK UCXOOHOTO Be-
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BeuecTBa mecTBa C
K3 =5
3. Mauso- 1-24 81-95 3-10 0,22-1}5 HopMmpoBaHme
CTaOUIIbHEIE yaca MCXOOHOTO Be-
BelecTBa mecTBa "
[IPOOYKTOB €TI0
4. Hecra- <60 > 95 <3 <0,22 TpaHchopMalK
OMJIIbHEIE MMH.
BeuecTBa

PacTBopbl BellecTB roTOBATCSA Ha AexropupoBaHHOW BOoAONpoBoAHOM Bode. McxogHas KOHUeHTpauums
3aBUCUT OT MeToda onpefeneHus. MNpn XMMUKO - aHaNUTUYECKOM OnpeferneHnm ucxogHasa KoHueHTpauusa >= 10
MOK, npn opraHonenTMY4ecKoM - UCXOAHas KOHLeHTpauusa AOOfkHa co3faBaTb W3MEHEHWe OopraHonenTU4ecKux
CBOWCTB MHTEHCUBHOCTLIO 4 - 5 6annoBs, npu GUOTECTUPOBAHUU KOHLIEHTpauMK AOMKHblI ObiTb 6nunskumn CL50
WUCXOAHOro BellecTBa Ans M3yvyaemoro TecT - obbekta. Bbibop MHTEHCUBHOCTU U ANUTENBHOCTM BO3L4EWCTBUSA
TpaHchopMUpYOLLUX (aKTOPOB onpeaensieTcs peLleHemM AByX 3ajau.

MpyM makcumanbHOM BO3OEUCTBUM BbISICHAIOT, Bbi3blBaeT N 3TOT (PakTop YMEHbLUEHWE COAepXaHUus
BELLeCTBa U Kakne npoayKTbl TpaHcdopmMaummn obpasyoTcs npyM MakcumanbHOM paspylleHuun BelecTBa. Ecrv B
3TUX YCNoBMAX He OOHapyxuBaeTca adpekT TpaHcdopmauum, MccrnegoBaHUsa npekpawjatoTes. [Mpyu MHbIX
pesynbTatax uccrnegyetcsa gencrane akTopoB, N0 MHTEHCMBHOCTM BNM3Koe K peanbHOMY.

5.4.1. syyeHune BnusiHMA ynbTpadmMoneToBoro obrnyvyeHus NpoBogaT B KBapLIEBOM cTakaHe oobemom 0,75
n. MowwHocTb ynbTpadumoneToBon namnel - 6 KBT, paccTtosiHne OT ocBellaemMon NoBepXHOCTM BoApl - 15 cM, 06bem
pacTtBopa - 0,5 n, BpeMsi Bo3aencTsus - 3 yaca. Kputepuin oLeHKu - NpoLeHT AeCTPYKLMM 3a uccnegyemMbiin nepuos
BPEMEHW.

5.4.2. BnnsiHme 030HMPOBAHMS MU3Yy4aeTCs B peakTope C MexaHuyeckon mewankon. OCyLUeHHbI BO34yX
npornyckaeTcs 4yepe3 0O30HaATOp U C Nomolibio GapboTepa - 4vepe3 uccnegyembln pactsop. HanpsikeHve B
o3oHatope - 8 kBT. CkopocTb nogaym 030Ha B pacTteop - 18 mr/yac. nutenbHocTb Bo3aencTena - 3 4aca n/mnun 30
MUHYT. KOHTpOMb 3a coaepxaHvemM 030Ha B BOAe - MOAOMETPUYECKUIA, KOHLIEHTpaLmsa o30Ha B pacTteope 0,5 - 1,5
Mr/f, ocTaTouHbIN 030H - 0,1 - 0,3 mr/n. [Ina neTy4nx BeLLeCTB BO3AENCTBME O30HUPOBAHUSA OLIEHMBAETCs NyTeMm
CMeLLeHusa ¢ Bogown, cogepxatuen 0,5 - 1,5 mr/n o3oHa.

KpuTepuit oLleHKM - NPOLIEHT AECTPYKLUM BELLECTBa.

5.4.3. Tvaoponua npu KUMNSIYEHUWM U3YyYaeTcs B PacTBOpax, MPUIOTOBMIEHHbIX Ha AWCTUMNMPOBAHHONW BoJe.
KunsyeHve B TeyeHme 2-x 4acoB W/MNU 5 MUH. ¢ 0BpaTHbIM XONOAMNbHUKOM. KpUTepuii OLEHKU - NPOLEHT
[AeCTPYKUMW BelllecTBa 3a BpeMs BO3OENCTBYSA.

5.4.4. VisayyeHune BNUSHWSI XJIOPUPOBAHUSA Ha CTPYKTYpPY BeLLecTBa NpoBoanMTcs cornacHo [3]. HavanbHas
KOHLleHTpauusa xnopa - 3 Mr/n, npyu nepxnopuposaHuun - 10 mr/n. MakcMmarnbHoe Bpemsi BO3OENCTBUS - 2 4Yaca.
MoxHo onpefenaTb AONOMHUTENBHO BO3aencTBue xnopa vYepes 15, 30 n 60 MuH.

5.5. Knacc onacHocTu BellecTB MO CTaBGUNbHOCTM oOnpefenseTca MocrefoBaTenbHO Ha OCHOBaHMU
KOMIMIIEKCHOW OLeHKM Mo Tabn. 5.2. B kayecTBe NMMMUTUPYIOLLErO nokasaTens CTabubHOCTU XMMUYECKOTO areHTa
npvHUMaeTcs Tayl/2 B MogenbHOM Bogoeme Ui nokasaTtenu Guopasnaraemoctu. OLeHka onacHOCTU NpPoayKTOB
TpaHcgopMaLuum - Mo pesyrbTaTam OfbITOB C AOMONHUTENbHBIMU AECTPYKTUPYIOLLMMU (hakTopamu.

5.6. [Ina BewecTtB 3 U 4 KnaccoB CTabUIbHOCTU Ha MepBOe MECTO BbICTYNaeT CpaBHUTENbHAas OLeHKa
OMacHOCTM UCXOOHOro BELEecTBa U NPOAYKTOB TpaHcdhopMaLum.

5.7. Ecnu BewecTtBo pasnaraetca ¢ obpasoBaHMEM paHee He HOPMUPOBAHHbLIX B BOAE KOMMOHEHTOB,
nomumo MAOK ncxogHoro coeanHeHns 060CHOBLIBAOTCA HOPMAaTKBbLI U ANS MPOAYKTOB ero TpaHcdopMaLlmu.

6. OnpepgeneHne NoporoBbIX KOHLIEHTPALIMI MO BIIUSHUIO BELLLECTB
Ha opraHonenTU4Yeckue cBoCTBa Boabl
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OpraHonenTnyeckme CBOWCTBA BOAbl - BOCMpPMHMMaemasi peuenTtopaMmu 4erioBeka COBOKYMNHOCTb
nokasaTenen ka4ecTBa BOAbl: 3anax, NPMBKYC, OKpacka, Npo3pavyHoCcTb (MYTHOCTb), HANU4Me NNeHOK NN NeHbl Ha
NOBEPXHOCTU BOAbl, MOCTOPOHHUX BKMIOYEHWU, MNNaBaloWMX npumecen, ocagka. MHorme BpedHble BellecTBa
CMOCOOHbLI M3MEHATb OpraHonenTUYeckue CBOWCTBA BOAbl, MOSTOMYy Ooree 4Yem Ans MOMOBUHBI U3YYEHHbIX
BELLECTB 3TK CBONCTBa Obinn onpefensatowmumm npy yctaHosnenun mx MNAK B Boge.

LleJ'IbIO n3yd4yeHna BInUAHUA BeLLeCTB Ha opraHornentunyeckune CBOMCTBa BOAbl SABNAETCS yCTaHoOBJ1IEHNE
NOpOroBbIX KOHLl,eHTpaLI,I/lI7I (I'IKopr.) no 3TOMY MNpuU3HaKy BpeaHOCTWM C WUCNosfib3oBaHMEM pPasfmiMyHbIX MEeTOOB:
NONYKONMMYECTBEHHbLIX - ONnA OUEeHKUM WHTEHCUBHOCTU BOCNPUATUA 3anaxa (anBKyca) B Gannax un 6Gonee
OOBbEKTMBHbBIX KONMYECTBEHHbLIX HA OCHOBE anbTepHATUBHbLIX OLLEHOK.

6.1. O6bem uccnenosaHU 3aBUCUMT OT CBOMCTB BellecTBa. Ecnn no pesynbTtatam MoOnykOnMyYecTBEHHOM
OLIEHKMN BELLECTBO MM MPOAYKTbI ero TpaHcopMaunm HE3HAUNTENBHO U3MEHSIOT OpraHonenTUYeckne CBOMCTBA
BOAbl, U1 MOXHO NPeanonioXuTb, YTO OPraHONENnTUYECKUIA NPU3HaK BPEOHOCTU He OyaeT NUMUTUPYHLUM B
ycTaHoBneHun BenuyuHbl MNOK, HeT HeobxoouMocTM nepexoauTb K KONMMYECTBEHHbIM MeToAdam oueHku. Ecnm
BNUSIHWE Ha OOWH M3 OpraHonenTUYecKUX nokasarenen 3aBegomo Goree BblpaeHo, Heobsa3aTenbHO oueHMBaTb
KOMMYECTBEHHO [pyrMe nokasaTenu opraHonenTuyeckonm aktuBHocTu. OueHka 3anaxa € NpoBOLMPOBaHWEM
XNnopupoBaHua Heobxoauma TOMbKO B TOM Cryvyae, Koraa CTpOeHWe M CBOWCTBA BeLLlecTBa MO3BONSAOT
NpeanonoXnTb CMNOCOBHOCTbL K 006pasoBaHMIO XMOPNPOU3BOAHbLIX coeauHeHuin. [pu obpasoBaHuM MNPOAYKTOB
TpaHcopMaunmn, He HOPMUPOBAHHBLIX paHee M obnagatowmx 6onee BbIpaXEHHbIM, YEM WUCXOLHOE BELLECTBO,
BNUSIHUEM Ha oOpraHonenTudeckue CBOWCTBA BOAbl, MNPOBOAATCS CAMOCTOATESNbHbIE 3KCMEPUMEHTbI MO
YCTaAHOBMEHMIO 4151 HUX MOPOrOBbIX KOHLEHTPALMIA N0 OpraHoNenTU4YeckoMy NpusHaKy BpeOaHOCTH.

OueHka MWHTEHCUBHOCTHU N3MeHEeHNI opraHosnenTn4ecknx CBOWCTB ocyulecTBndeTcA nrogbmmn
(p,eryCTaTopaMM), npegnoyvTuTeribHoO cneunanuctamn, MerwmmMmn onbiT B JaHHon obnactn, HexenaTenbHO
y4acTtue KypAwnx nmu.

B aKkcrnepumeHTe WCNonb3yloTca TOMbKo GesonacHble AN 300POBbs YerioBeka KOHLEHTpaLuW, KoTopble
BbIGMpatOTCS NO NUTEPaTYPHbIM AaHHLIM UK pe3yribTaTam COGCTBEHHbIX UCCIEA0BaHWIA.

Mpv npoBedeHUn MccrefoBaHuin HeobxoaMMo cobroaeHne psiga yCrnoBuid, oGecneynBaoLLmX NonyYyeHne
Gonee OGBLEKTUBHbLIX AaHHbIX. NoMelleHne O0MKHO OblTb XOPOLIO MPOBETPeHo, 6e3 MOCTOPOHHMX 3anaxos.
[eryctatopbl OMNYCKaOTCA K OLIEHKe BoAbl Yepes 1,5 - 2 yaca nocre npuema niium, Boasl.

MpeoBapuTensHO OHU OOMKHbI BbITb O3HAKOMMEHbI C XapakTepoM 3anaxa W npuBkKyca uccriesyemMon BOAbl.
XapakTtep 3anaxa onpegendetcsa npu tTemnepatype 20 un 60 rpaa. C, npmskyca - npu 20 n 40 rpag. C.

6.2. [na onpegeneHus 3anaxa BOAbl MCMOMb3YKTCA LUMPOKOrOpsibie C MNpUTEepTbIMU Mpobkamu Kombbl
OpneHmenepa obvemom 500 mn, B koTopble HanmeawT no 200 mn wmccnegyemoro obpasua. B kauvectse
KOHTPOSbHOW UCMNOMb3yeTcsa KonoAesHas, KnoveBas unu AexnopupoBaHHas BOAONPOBOAHAS BoAa, HE uMmetowas
He CBOWCTBEHHOrO el 3anaxa (npuskyca).

Konby ¢ 200 mn wuccrnegyemoro obpasua 3akpblBaldT NPOOKOM M MepeMeLlnBalOT €€ CoAepXumoe
BpallaTenbHbIMU ABWXEHUAMWU, Mocre 4ero konba OTKpbIBAeTCs M Aeryctatop AenaeT HECKOMbKO rnybokux
BAOXOB, ONpefensis xapakTep U UHTEHCUBHOCTb 3anaxa.

3anax xapaktepusdyeTcsl KayeCTBEHHO B 3aBMCMMOCTM OT ero Buga, Hanpumep, apoMaTudecKuw,
HedTeNpPOaYKTOB, THUMOCTHLIN, 3eMIANCTBLIN 1 Ap.

6.2.1. OueHka 3anaxa npu 60 rpag. C npoBoguTCsa creaylowmm obpasom.

lopnbilwko Konbbl 3akpbiBaeTcs CTekNnom U konba noporpeBaeTcs Ha BOAAHOM 0GaHe [0 HyXXHOW
TemrnepaTypbl, MOCNEe Yero aHann3anpyeTcs MHTEHCUBHOCTb 3anaxa.

6.3. [lna onpegeneHvs NpuMBKyca BOAbl JOMYCKaeTCA MPUrOTOBIEHNE aHanu3npyeMoro BellecTBa B NobbIx
emkocTax. 10 - 15 mn uccnegyemon Boabl HabupaeTca B poT M 3agepxuBaeTcs Ha 3 - 5 cek. (Kak, Hanpumep, npu
Jerycrauuu BuHa), 3aTeM BOAY yAansoT U3 nonoctu pra. KayeCcTBEHHO XapakTepu3yeTcsi BKYC BOAbl: COMEHbIN,
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KUCNbIA, FOPbKWUIA, CNaaKui, Uy NPUBKYC: LLLENOYHON, TEPNKUIA, 3aTXMNblA, MeTannnM4eckun u 1.4.
WHTepBan mexay onpeeneHnsiMm - He MeHee 2 - 3 MUH.

6.4. OnpegeneHne MOPOrOBbIX KOHLEHTpauuii Mo 3anaxy (NMpuBKYCy) NPOBOAWUTCSH MpU  PasinyHbIX
KOHLEHTpaLUusX BelllecTBa B Boae. VccrnenoBaHus BbIMOMNHATCA B ABE CTaAUM.

6.4.1. Ha npeaBapuTenbHOW CTaguu nNpuMeHseTca MeTon OueHKu 3anaxa (npuekyca) B 6annax. C atoun
Lenblo rOTOBUTCS MCXOAOHBIN UCTUMHHBIN pacTBOp BelecTBa, obnagaloLmi OTYETNMBBLIM 3aNaxoM U NMPUBKYCOM.
Psn uccnegyembix obpasuoB roTOBWUTCA MyTeM MOCNeAOBaTeNbHOrO pas3BefeHuss Kaxgon npobbl B 2 pasa.
OnpepgeneHne BegyT B HampaBfeHUW OT MEHbLUEW KOHLUEHTpauuu K Hanbomnblien B psgy vccrnegyembix npob,
COMOCTaBNASA Kaxablh obpasel, ¢ KOHTPONbHOM npobon. OnbiTbl MPOBOAAT B HECKOIIbKO CEPUN C pasfnyHbIMU
KOHUEeHTpaunsim1 BewecTsa. [ pynna geryctatopoB JOMMKHa COCTOATb HE MEHee YeM M3 NSATU - CEMMW YETTOBEK.

6.4.2. lHTEeHCMBHOCTb 3anaxa (Mnuv NpMBKyca) OLLEHUMBaEeTCH No COOTBETCTBYOLLEN Wkane (Tabn. 6.1)

Tabnuua 6.1

LWKANA MHTEHCUBHOCTW 3AMNAXA (NMPUBKYCA)

XapakTep NPOABJIEHUA OueHka
VHTEHCUBHOCTH,
6aJisioB
He omymaercs 0
He omymaeTcs HaceJieHMEM, HO OOHapyXmBaeTCS OIBIT- 1

HEIM IOeTl'yCTaTOpOM

3aMeuaeTcsa HaCeJIeHMEM, eCJaM OobpaTuThb Ha B3TO €TI0 2
BHMMaHME
Jlerxko OOHapyXMBAETCS M BHIBEBAET HEeOIOOPMTEJIbHEI 3

OT3EIB O BOIE

ObpamaeT Ha ce®A BHUMAaHME U 3aCTaBJILAET BO3OSPXU- 4
BaTbCs OT MNUThHA

HacToOJbKO CMJIBHEIM, YTO OejlaeT BOLY HENPUTOOHOM 5
oJjisa ynorpebijieHud

Pesynbtathl o6ob6watoTcsa B BuAae cBOAHOW Tabnuubl (Tabn. 6.2). Ha OCHOBaHMM MCXOOHbBIX AaHHbIX
paccyMTbiBalOT CpegHEereoMeTpuyeckne KoHUeHTpauuu, cooTBeTcTBylowme 1 M 2 Gannam. 3a Noporosyto
KOHLEHTpaLu0 pekoMeHOyeTCcs NPUHMMaTb HWXKHIO [OOBEepUTENbHY rpaHuLy cpedHel BeruuyuHbI, KoTopast
obecneunBaeT 95%-HyH0 4OCTOBEPHOCTb. AHAMNOMMYHbIE pacyeTbl NPUMEHUMbI U AN OLLEHKN BRMSIHUSA BELLECTB Ha
NMPUBKYC BOApbl.

Tabnuua 6.2
OMNPEOENEHUNE I/IHTEHCI/IBHOCTJ/I 3AIMAXA BObl
C PA3JIMYHBIM COOAEP>XAHNEM B HEWV MOJIMXNTIOPIMMHEHA
KoHueHTpaumsa VIHTEHCUMBHOCTEL 23alaxa, 0alJjioB
BeuecTBa,
o/ T 1 2 3 4 5 6 7 (8 9 M
0,25 0 1 1 0|0 O |O 0 0] 0,22
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0,5 0 2 2 0]1 0 |0 0 O0f 0,55
1 1 2-3p-3 112 2|1 1 1] 1,57
2 2 3 3 2 |13 3 P 2 3| 2,55
4 3-4 3-413-4 3| 4 4| 2 2 5| 3,85
8 5 4 4-5 4|5 5 (4 4 5| 494
M'- cpegHeapudMeTMUECKOE 3HAUYEHME.

Kputepmem rMrueHMYeckoro HOpPMMPOBAHWUA BELLECTB SIBIISIETCS MOPOr BOCMPUATMS 3anaxa (npuBkyca),
cooTBeTcTBYloWMi 1 Ganny. Ecnv B npefenax pacTBOPMMOCTM BELLECTBA MHTEHCUBHOCTbL 3anaxa (MpuBkyca) He
npeebilaeT 1 - 2 Gannos, UCCredoBaHNs 3akaHYMBAlOTCH Ha MepBOW CTaguu, a B pesynbTaTax ykasblBaeTcs:
MOpPOroBasi KOHLEHTpaLMS BELLECTBA MO BMUSHWIO Ha 3anax (MPVBKYC) BOAbI Bbille ero KOHLEHTpaummn Ha npegene
pPacTBOPUMOCTMW.

6.5. OnpegeneHne MOPOroBbIX KOHLEHTpAUMA MO BIUSIHUIO Ha OKpPacKy, MYTHOCTb BOAbl MPOBOAWUTCSA B
cton6e pactBopa BbicoTon 10 1 20 cm.

WNcnonb3aytoTest 4 - 5 uunmHapor MeHepa, KOTopble ycTaHaBNMBAOTCS Ha Genoi Gymare npy paBHOMEPHOM
OCBELLEHUN.

6.6. [NoporoBas KOHLeEHTpauus no neHoobpa3oBaHWO onpefensieTcss C MOMOLUbID pagyupoBaHHbIX
uunuHapoB emkocTbio 1000 mn ¢ nputepTbiMu Npobkamu. B HUx HanueaeTca no 500 mn nccnegyemMmoro pacreopa
N KOHTpOnbHas Boda. B TeyeHue 15 cekyHa npousBoamtca 15 yMepeHHO pesKuMX OMpPOKMAbIBaHWA LUIUMHOPOB -
CHayarna KOHTPOJIbHbIX, @ 3aTeM OMbITHOMO - U OTMEYaeTCqd MHTEHCUBHOCTb MeHoobpa3oBaHus. 3a MOPOroByH
NMPUHUMAETCS KOHLEHTpauus, MNpuM KOTOPOW OTCYTCTBYeT cTabwunbHasi KpynHomny3bipyatas MeHa, a BbicOTa
MerIKony3blpyaTon y CTEHOK LUMNMHAPa He npeBbilaeT 1 MMm.

6.7. OnpegeneHne MNOPOroBbIX KOHLIEHTPAUMW MO TakKMM KPUTEPUSIM, KaK MOCTOPOHHME BKIHOYEHUS WUIU
nnasawmoLme npumMecu, NpoBoANTCA B cTakaHe obbemom 500 mn, B KOTOpbIn Hanueaetca 250 mn pacteopa, a B 4
OpYyrux CTakaHa - aHarnorMyHble pacTBOpPbl CpaBHeHMs. [1OporoBbIM CUMTAETCA KOMMYECTBO BeLlecTBa, npu
KOTOpPOM He OBHapy>X1MBaeTCs BM3yanbHO HU OAHOW BUOMMONM YacTulbl B TOSLLE, HA MOBEPXHOCTUN UK Ha OHE.

6.8. C uenbio nonyyeHnss 6onee TOYHbIX MOPOroBbIX BEMUYMH MPOBOASAT BTOPYIO CTaAMIO MCCRedoBaHUn -
"3aKpbITbIA"  OMNbIT METOAOM MATUYrOfbHWKa WKW, B KpavHem cry4yae, TpeyronbHuka. "3akpbiTbli" OnbIT
NCNomnb3yeTcs AN YCTaHOBMNEHUSA NOPOroBbIX KOHUEHTpauui no 3anaxy, NpMBKYCY, MNMEHKO- 1 NeHoobpasoBaHuio,
a TaKkke Mo BIIMAHUIO Ha OKpPacKy BOAbl.

OTOT MeTo OCHOBaH Ha NPUHUUNE y4eTa pasnuyHoun (AMddepeHLMpOBaHHON) YyBCTBUTENBHOCTI YernoBeka
npu anbTepHaTUBHON oueHKe acpbhekTa.

6.8.1. Ha ocHoBaHuu nepsoin ctagmm (N. 6.7) BbiOMpaeTcs KpaTHOCTb MOCreAOoBaTENbHOrO pas3BendeHust
pacTBopoB <= 1,5, koTopas siBNsieTCs onTMManbHoW npu onpegeneHun MK no 3anaxy, NpuBKYyCy, OKpacke,
MYTHOCTM U neHooGpa3soBaHuto. Mpu onpeaeneHun MK no nnasawwmum npumecsam, NreHke AonycTMmMa KpaTHOCTb
2,0. Ha ocHoBaHuM nepBow cTaaun BoiGMpalT KOHUEeHTpauun = 3 6annam.

6.8.2. Kaxpas onbiTHasa npoba rpynnupyeTcst C YETbIPbMS - ABYMS KOHTPOmbHbIMKU Npobamu. [eryctatopam
npeanaraeTcsa HanWTu OMbITHYK Npoby B Kaxgow rpynne. lNocrnefoBaTtenbHOCTb MOMCKA OMbITHOWM Npobbl - OT
MEHbLUEN KOHLIEHTPpaL MK K Bonbluen. PerucTpupyoT pesynbTaTbl OLEHKN Npob, dnKeupys HoMep Korbbl, KOTOPYHO
JerycraTop cuuTtaeT onbITHOW. [loacuntbiBaeTcsa NpoLeHT AeryctaTtopoB, NpaBubHO yKa3aBLUMX OMNbITHYO Npooby,
M3 BCEro yucna nu, npuHMMaroLlmx ydactme B onbite. Obuwee ynucno HabnwogeHWn No onpeneneHuno Kaxaomn
KOHLleHTpauuun aomkHo 6biTb B npeaenax 30 - 50. MNocnegosatenbHO YepeayoTca YeTblipe - NATb KOHLEHTpaLuui.
OnbIT MOXHO CcYMTaTb 3@KOHYEHHbIM, €CfM B psay U3YYeHHbIX KOHLIeHTpaLuMi MNPOLLEHT NpaBUfbHbIX OTBETOB
BapbupoBarcs B npegenax ot 20 - 30 go 60 - 80%. MHavye Heobxoanmo NPOAOMKMUTL UCCNeaoBaHuS.
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Pe3ynbTaTtbl OMbITOB 3anuckiBaloTcs B hopme Tabnmupl 6.3.

6.8.3. AHanu3 nomny4YeHHbIX AaHHbIX BbINOMHAETCH WNU C MNOMOLLBID pacydeTOB Ha KOMMbIOTEPE, UMK
rpacomyecknm MeTogoM B ABOVHOM norapndMmnyeckomMm maclutabe.

MpoueHTbl NpaBUMIbHBLIX MOJNIOXUTENbBHBIX OTBETOB ANA KaXAOW WCMNbITAHHOW KOHLUEHTpauuu BeLecTB
OLIeHMBAIKOTCHA TaK Xe, Kak pes3ynbTaTbl OCTPbIX OMNbITOB B TOKCUKOMOrMYECcKUX uccnenoBaHusix. Beluucnsercs
BennynHa cpeaHeaheKkTUBHOM KOHLeHTpauuu n ee owmnbka (EC50 +/- m). 3Ty BENNUYUHY MOXHO C AOCTaTOYHOWN
HaJEeXHOCTbIO paccMaTpmMBaThb Kak NMopor OLLYLLEHUS.

an/l nposeaeHnn nuccrnegoBaHnin  MeTogom "3aKpbITOro" onbiTa cneanyet ydutbiBaTb BEPOATHOCTb

CMy4YalHOCTU MpaBUIbHOTO OTBeTa. TeopeTMyeckn MpOLEHT TakMx OTBETOB MpU UCMONb3oBaHWM MeToda
NATUYroNbHWKa MOXeT gocTuraTth 20, a Ans MeToda TpeyronbHuKa - 33.

Tabnuua 6.3

BJIMAHME TOJTYOJIA HA 3AMAX BOAbl

KoHueHnTpaumsa KomnuecTBO |UMCIJIO MOJIOXKUTEJIbHEIX | IIOJIOXMUTEIIbHEE

TosryoJia, Mr/ J HabJiIogeHun OTBETOB orseTH, %
0,1 80 60 75

0,075 40 19 47,5

0,05 48 15 31,2

0,0325 80 10 12,15
KOHTPOJIb 6( 9 15

Ons nony4yeHus bonee TOYHbIX pe3ynbTatoB MOXHO WCKIIH4YUTb 3Ty 0LIJM6Ky, ncnonb3yA d)opmyny
LIJHe|7|,qepa - OpeJ'IJ'II/I, npeanoXeHHyrw aOnA KOPPEKTUPOBKU pe3dyrnbTaToOB OCTPbIX OMNbITOB, HO, KaK MoOKasana
npakTuka, npuemMnemMmyr n ana opraHonentTn4eckux nccrnegoBaHum:

Xmp. Xo.

XCT. = =mmmmmmme - oo x 100, Toe
100 - Xom. 100 - Xoumr.

XCT. - cTaHOAapTM30BaHHbIM MPOLEHT NPaBUIbHbIX OTBETOB;
Xnp. - 3KCrepyMeHTannbHO NOMyYeHHbIN NPOLEHT NPaBUSbHbIX OTBETOB;
XoLu. - NPOLEHT OWNGOYHbIX OTBETOB B AaHHOW rpynnupoBke Npo6 Ha OAHY KOHTPOSbHYO Npoby.

BennusnHa EC50 no BRAMSIHMIO Ha 3amax, MPUBKYC, OKpacKy, oOpa3oBaHWe MIEHOK, MeHbl, MYTHOCTU
NPUHUMAIOTCA B KayecTBe MOPOroBbiX. HavMeHbllas M3 MOPOroBbIX KOHLUEHTpauuid no TOMY WU UHOMY
opraHornenTMYeckoMy rnokasaTento NpMHMMaeTCs 3a MOPOroBYHo MO OPraHoNEeNTUYECKOMY NPU3HaKy BpeaHOCT!.

ABCOMNITHO HepacTBOpPUMbIE, HECMayUBaOLLMECA BeLLeCcTBa, OTHOCALMECA K 4-My Knaccy TOKCUMYHOCTM
(DL50 > 10000), He Bbi3blBAKOLINE U3MEHEHUA B KpPaTKOBPEMEHHbIX OMbiTax B Ao3ax > 500 wmr/kr, moryt
HOPMMPOBATLCS Kak B3BELLEHHbIE NPUPOAHbIE BewwecTBa Ha ypoBHe 0,25 mr/n.

7. SKCI'IepI/IMeHTaJ'IbHOG yCTaHOBJ1EHME NMOPOroBbIX
KOHLl,eHTpaLI,MVI BeLleCTB No BIIMAHNIO Ha NMpoLeCcCbl
CaMOOYULLEHNS BOOHbIX OO BbEKTOB

7.1. CaHI/ITaprIVI peXnmMm BOAHbIX OObEKTOB B 30HAX BINUSAHUSA Bbl6pOCOB CTOYHbIX BO[O onpeaendeTcd

KoHcynbTaHnTtlntoc
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MHTEHCMBHOCTBLIO MPOLIECCOB €CTECTBEHHOTO CaMOOYUMLLEHMSl, B XOAE KOTOPbIX MNPOUCXOAMT noTpebneHne
KMCrNopoda, pasBuTME W OTMUpaHWe CcanpomUTHOM W NaTOreHHOW MUKPOGopbl, TpaHcdopMauua U
MUHepanu3aunsa opraHM4Yeckux coeauHeHNN.

B obuem Buage npouecc GUMOXMMMUYECKOro NoTpeGneHns Kucropoda MPOUCXOAMT B 2 cTaauu: nepsas -
OKUCIIEHNE HECTOMKUX OPraHUYecKUX COeAUHEHWI - pa3BMBaeTCs AOBOJSIbHO BbICTPO U HOCUT 3KCTMIOHEHLMarbHbIN
XapaKTep; BTopasi - OKUCMEeHME CTOMKMX OpraHMYecKMX BELLecTB - NpoTekaeT B NPUMPOAHbLIX BO4ax MeaJSieHHee U,
Kak npaBwuno, NuHerHo. MHTeHcudukaums BTOpoM cTaguu noTpebneHus Kucrnopoda B CKMASIHOYHOM OrbiTe
03Ha4yaeT HacTynneHuWe akTMBaLUMM OKWUCINEHUs asoTCoAepKalluMxX BeLecTB WNU agantaumm Mukpodrnopbl K
accUMUNALUM U3y4aeMoro BellecTsa.

7.2. Lenbio 3aKCNepUMEHTanNbLHOro rUrMeHNYecKoro uccrneaoBaHUA BNUSAHUS BeLlecTBa Ha npouecchl
€CTECTBEHHOrO CaMOOYULLEHNSs BOAHbIX OOBEKTOB sABNseTcsa 00606LieHHass OueHKa WHTEHCUBHOCTU U
HanpaBfEHHOCTM B3aMMOCBA3aHHbIX a3 OUOXMMWYECKOrO OKWCIEHMSI €CTECTBEHHbIX OpPraHUYecKuxX BeLLecTB
(BINK, ammoHunduvkauumn, HATpudUKauuM, pasBuUTUAS U OTMUPAHUS MUKPOAIIOpbl), OBOCHOBAHWE MOPOroBbIX
KOHLEHTpauun BelecTBa No obuecaHmTapHomy npusHaky BpegHocTu (MKcaH.).

7.3. O6beM uccnegoBaHus auddepeHUnpyeTca B 3aBUCMMOCTM OT 3aday M pesynbTaToB KOMMIIEKCHOW
OLIEHKMN TOKCUKONOTO - TMIMEeHNYeCKUX CBOWCTB BELLECTB.

7.3.1. MpoBogatca nccneposanusa BIK 3a 5 (7) cyTok B guMHamuke: Totyac, yepes 1, 3 n 5 (7) cyTok u
onpepensertcs NKcaH.

7.3.2. Nocne yctaHosneHns MNMKopr. u MKxp. No caHUTapHO - TOKCUKONOrMYECKOMY NPU3HaKy BPeAHOCTN OHU
conoctaensotcs ¢ MNMKcaH. no BMK5(BIK7).

Mpu MKcaH./MKopr., MKcaH./TIKxp. >= 1 wuccnegoBaHUs NPOLECCOB CaMOOYULLEHUS MOTYT CUMTATbCSA
3aBepLUEHHbIMN.

Mpu MKcaH./MKopr., MKcaH./MKxp. < 1 HeobxoauMbl YTOYHSAOLLME MCCNeaoBaHUs C U3YyYeHUEM BRUSHUSA
BELLECTB Ha OWHAMUKY COAEPXaHUs amMuaka, HUTPUTOB M HUTPATOB B BOAE MOAESbHbIX BOAOEMOB. [lpu
ctumynsuum BINK Heobxoaumo npogomkuTb HabnwaeHns Ha 7 - 10 - 15 - 20 cyTok.

7.3.3. [ns yToyHeHUs XxapakTepa BMUSHUS BellecTBa Ha MPOLIECChbl €CTECTBEHHOr0 CaMOOYWLLEHUS B
KayecTBe [OMOMHUTENbHbIX MOTYT MPUMEHATbCA METOAbl WCCNEeAoBaHMS OWHAMMKU PasBUTUS M OTMUpaHUS
MUKpONopbl. JononHUTENbHbIE UCCNeaoBaHNUA B MOAEMNbHbLIX BOAOEMaX CO CTaHAAPTU30BaHHOW BOAOW NO3BONAT
NoNy4nTb NpeacTaBfieHre 0 BOCMPOM3BOAMMOCTY Pe3yrnbTaToB.

Kaxxabii nokasaternb nccnenyeTcd He MeHee 4YemM B 3-X cepuax onbITOB.

7.4. Bblbop KOHUEHTpaLUMi AN onbiTa NPOBOAAT NO AaHHBIM O PACTBOPUMOCTU U CTaGUINBbHOCTU BELLECTBa,
BENUUYNHE XMMUYECKOro NoTpebneHuns Kucnopoaa B pacyete Ha 1 Mr BellecTsa.

B nepBori OpMeHTUPOBOYHOWN Cepumn AONYCTUMbI pasnuuusa Mexay KoHueHTpauusmu Belwectsa B 10 pas, B
nocrnegywowmx 3-x cepusax mccnenyt 3 - 4 KOHUEHTpauuu, oTnuyalowmecs ogHa oT gpyron B 3 - 4 pasa.
KoHTponem cnyxut paseogsiiasi Boga 6e3 BelecTsa.

7.5. B cBA3M ¢ BbiCOKON BaprMabenbHOCTBIO MPOLECCOB CaAMOOYMLLEHNS KakK B CKINSAHOYHbBIX OMbiTax, Tak U B
MOAENbHbIX BOAoemMax Heobxogumo cobniogeHne psga TpeboBaHMM K pasBoAsillen BoAe W npaBunam ee
NOArOTOBKU.

B kayecTBe MCTOYHMKA OPraHNYECKUX BELLECTB €CTECTBEHHOIO MPOUCXOXOAEHUS U aKTUBHOW canpodUTHOM
MUKPOMIOpbl MCMOMB3YKT XO3WCTBEHHO - ObLITOBYHO CTOYHYHO BOAY, KOTOpas [omkHa ObiTb cBoOOAHa oOT
npuMecen MHrpeaMeHTOB MPOMbILLUNEHHbIX CTOYHbIX BOA M B3BELUEHHbIX BellecTB. [nutensHoe xpaHeHne (bonee
24 4) XO3ANCTBEHHO - ObITOBOM >XMAKOCTU npwu Temnepatype 20 rpag. C Heponyctumo. [lpu npoBegeHuu
OPVEHTUPOBOYHLIX OMbITOB FOTOBasi CMECb 3TOW XXWOKOCTM C pas3BoOAsWEN BOAOW AOSMKHA XpaHUTbCS B
xonoauneHvke npu Temnepatype 4 - 8 rpag. C. lNepen Hayanom 3KkcnepuMeHTa MnepMaHraHaTHbIM MeToAOoM
onpeaensioT OKUCNAEMOCTb BOAHOM CMECU C XO3ANCTBEHHO - BbITOBOWM CTOYHOMN
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KMIOKOCTHBI. Ecam BeMumMHa OKUCISAEMOCTM BHIIE 15 MT O/ JI, CTOUHAa4d
2

Boda pasbaensertcd. B kadecTtBe pasBoasilien BOAbl UCMONb3yeTcs OEXNIOpUpoBaHHas BOAOMPOBOAHAs BoAa,
cBobogHas OT BELLECTB, OkasbiBalOLWMNX BNUsHME Ha npouecchkl BINK. Boga HacblWwaeTcst KUCnopogom Bosayxa go
KoHLeHTpauum 6,0 - 8,0 mr/n. Cocyabl A4ns 3TOM BOAbl HEMb3s MCMoNb30BaTh ANs Apyrux uenen. LlenecoobpasHo,
yTObbI @3pMpOBaHHas Boga umena Temnepatypy okono 20 rpagycos.

llocsie pasbaBiieHMS OKMCJSEMOCTb CMECU He INOJIKHA [peBHmaThb 8 -9
mr O/ 5.

2

7.6. Onpepenexne okucnsiemoctn, BIIK, ammuaka, HUTPUTOB, HUTPATOB MNPOBOAUTCHA OOLLENPUHATLIMU

meTogamum [1].

B oononHUTenbHbIX UCCegoBaHUAX MOXET MCMONb30BaTbCH CTaH4apTM30BaHHas pa3Boasilas Boaa.

[HonyckaeTca nsyyeHme cnabopacTBOpUMbIX BellecTB B cmecu ¢ MAB unv B Buae menkogucnepcHoi B3secu
Unn amyrbcun. KoHTponem mpu 3ToM CRyXWT pasBoAsilas BOAa, coAepXkallas COOTBETCTBYHLLEE KONMYEeCTBO
MAB.

7.7. MpaBUbHOCTb NOCTAHOBKM OMbITa NPOBEPSIETCSH MO CHEAYHOLUM KPUTEPUSIM.

7.7.1. BennuuHa BIK 3a nepsble cyTku gomkHa 6biTb B npegenax 0,7 - 1,2 Mr/n, a K KOHLY onbITa - He MeHee
3 mr/n. OuHamuka npouecca BINK BbipaxaeTcsa 3aBMCMMOCTbIO, BIIM3KOM K 3KCMOHEHLManbHON, He HabniogaeTcs
CMEHa MOABEMOB W CHWXEHUM KpuBoW. B aABoMHOM norapudgmuyeckom MacwTtade rpadumk 3aBUCUMOCTU
npeacTaBnsieT cobor NpsmMyto.

7.7.2. BanaHC yMeHbLUEeHUs1 KOJIMYeCcTBa aMMMUaYHOro asoTa, HapacTaHus U yBbIMM HUTPUTHOTO asoTta U
HapacTaHus a3oTa HUTpaToB (ao 0,1 Mr/n) AomkeH COXPaHATLCA B KaXdblii MOMEHT onpeaeneHus.

7.7.3. Mpw onuTenbHbIX UccreaoBaHusax auHaMmukn BIK gononHuTenbHas MHTeHcMdUKaums npouecca Ha 5
- 10 unn 15 cyToK MOXeT OblTb OTpaXXeHWEM HaCTyMNieHWUsl BTOPOW CTaauy MUHepanu3auuv U ConpoBOXAAThCS
HaKOMMeHMEM HATPATOB B BOAE.

7.8. Pesynbratbl BCEX CTaaui WCCredOBaHWA NpeacTaBnstioTcs B dopme Tabnuu, a guHamuka BIK un
OVWHaMMKa pa3BUTUS U OTMUPaHMS MUKPOdriopsbl - 1 B Buae rpadmkos.

7.9. MMpu oOUEHKe 3KCMEepUMEHTAamNbHbLIX [AaHHbIX BbIBOAbI OENalTCA Ha OCHOBaHMM KaXOoWw cepun B
oTaenbHoCcTU. B cuny Bbicoko BapnabenbHOCTM MPOLIECCOB B pasHbIX CEpUsiX, YCPeAHEHWEe U cTaTucTuyeckas
0bpaboTka pe3ynbTaToB HE AOMYCKaKTCS.

7.9.1. Bbicokass BapvabenbHOCTb MPOLLECCOB CaMOOYMLLEHUA He MNO3BONSET NPUHUMAaTb BO BHMMaHue
OTKNOHEHUs1 OT KOHTponsa < 15%. C rurmeHnyeckux nosuuuin npoLeccsbl MHrMbupoBaHus camoouuLleHnss bonee
onacHbl, Yem ctumynsauus. MNoatomy Heobxoguma anddepeHumaumnsa KpUTepues BPeaHOCTU B 3aBUCUMOCTU OT
HanpaBfeHHOCTM HapylleHus nepBoW cTagum MuHepanu3aumu. [pu ee uWHIMBMpoOBaHUM 3a MNOPOroByHO
NPUHUMAaETCA KOHUEHTpaLums BeLwecTBa, BbldbliBatowas yrHeTeHue BIK Ha 15%, a npu ctumynauum - Ha 20%. Mpu
npevMyLLeCTBEHHOM BMWSIHAM BeLLeCcTBa Ha BTOPYH CTaauMi0 MUHepanusauum Kputepuem MnoporoBon A03bl
asnaeTca 15%-Hoe OTKNOHeHWe OT KOHTPOIA.

7.9.2. Ecnu npy HaMMeHbLUEn U3 OeNCTBYOLWNX KoHUeHTpauun BITK oTnvyaeTcsa oT KOHTponst 6onbLue unm
MeHblle YemM Ha 15% (unm 20%), NOpOroByt KOHLEHTPaLMIO MOXHO paccyutaTb Ha OCHOBaHWW NMHENHOW
nonynorapnMmM4Yeckon 3aBUCUMOCTU "KOHLEHTpauus - adbdekT" rpadmnyecknm nnm cTaTMcTM4eckuM MeToaoMm W,
Takum obpasom, nonyduntb Gonee ToUHyo BenuunHy MNMKcaH.

7.9.3. NS yTOYHEHMS BENUYUH MOPOroBbIX KOHUeHTpauun npu ctumynauumn BIIK moxHO onpepenuTb,
CKOJbKO B MnpoLiecce BUOXMMNYECKOro OKUCIEHNST NPUXOAMTCS KMcropoaa Ha 1 Mr nsy4aemoro BellecTBa:

BIIKx - BIIKk
A = - ) roe
C
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A - Konu4yecTBO Kucnopoaa Ha 1 Mr nsy4aemoro BeLLecTBa;
BlMKx - BINK B onbITe, nocnegHun cpok HabnaeHus;

BIMKk - BINK B KOHTpOMe B NocregHuii cpok HabnoaeHus;
C - KOHUeHTpauus usydyaemoro Bewectsa (Mr/n).

MpaBunaMmn oxpaHbl MOBEPXHOCTHbLIX BOA OT 3arpsi3HEHUS NMPedyCMOTPEHO, YTO B BOAE BOAHBLIX 06BHEKTOB
JOIKeH coaepXaTbCsA PacTBOPEHHbI K1cropoa B KONuyecTBe He MeHee 4 - 6 Mr/n. Mo3ToMy NpUMeHUTENBHO K
HaTypHbLIM YCMOBUAM NpW BrnaronpuaTHOM CaHUTAPHOM peXxuMe BoAaHoro obbekTa Ge3 3ameTHoOro yuiepba ans
CaHUTaPHOro COCTOSIHUA BOAHOTO O0GbeKkTa MOXeT ObiTb UCNoNb3oBaHo He Gonee 1 - 2 Mmr/n kucnopoaa. Toraa
NnoporoBast KOHLIEHTPaLUA BELLECTBA OPUEHTUPOBOYHO MOXKET BbITb paccumTaHa no opmyne:

2
I[IKcaH. = ---, roe
A

A - KONMYeCcTBO K1crnopoaa Ha 1 Mr nsy4aemoro BellecTBa.

nOCKOJ'Ibe 3Ta q)opmyna He B NOSHOM Mepe oTpaxaeT pealribHOE BIIMAHME CTOYHbIX BOO Ha CaHI/ITaprII7I
peXxXnm BOOHbIX obbekToB, npeanoXxeHa B6onee To4Has d)opmyna:

- K - K
BllKon X X10 on+ BIOKxkXQx10 «
BIIKmoJiH. k = , roe

axQ+q

Q - pacxog Bofbl BOAHOro 06bekTa, Ky6. M/c;
g - pacxop CTOYHbIX BOA, B COCTaBe KOTOPbIX cOpackiBaeTca HOpMUpyemoe coeauHeHne, kyb. m/c;
a - KO3 PULMEHT CMELLEHMNS CTOYHbLIX BOA C BOAOW BOAHOro o6bekTa.

7.9.4. [ins pacyeTHOro NPOrHO3a YCMOBUiA CMycka CTOYHbIX BOA, COAEpXKalluMX BeLlecTBa, HOpMUpyeMble Mo
obLlecaHUTapHOMYy MNpU3HaKy BPEAHOCTU U CTUMYyNupylolme noTpebneHve Kucnopoda, BaxkHO onpeaeneHve
KOHCTaHTbl CKOPOCTM NOTPeGNeHNs Kucrnopoaa:

1 BIIKt

=-xIg ------mm-- , TIe
t BIIK2t - BIIKt

BrKt u BMK2t - 6uoxummyeckoe notpebneHne kucnopoga AN 2-X CPOKOB MHKyGauuu, KpaTHbIX Mexay
cobon;

K - MCKOMast KOHCTaHTa CKOPOCTY;
t - Bpems, cyT.

8. YcTaHoBneHune napameTpoB TOKCUYHOCTU BELLECTB
B OCTPbIX ONbITax Ha XXMBOTHbIX

YcTaHoBNeHue CMepPTENbHbIX Sd)d)eKTOB no3BondeT nonyynTb H606X0,EI,I/IMle I/IH(*)OpMaLI,I/IPO ana peweHund
pana sagaud:

- onpegeneHne napameTpoB TOKCMYHOCTM U OMAcHOCTW BeljecTBa Mpy OOHOKPATHOM (KpaTKOBPEMEHHOM)
BO34EeNCTBMU, a TakKe NonydyeHne nepBuYHOn MHAoOpMaLMK O XapakTepe 1 HanpaBreHHOCTU AeNCTBUS;
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- CpaBHUTEJIbHAA OLUeHKa TOKCUYHOCTU HECKOJIbKMX BELLECTB, OnmM3kMx no CpVISVIKO - XMMUYECKMM CBOWNCTBaM
Mnn no ycnoBusamM NpuMeHeHus;

- yCTaHOBIEHNE BUAOBOW, NOJIOBON U BO3PACTHOM YyBCTBUTENBHOCTM NTAabopaTOPHbIX KMBOTHbIX K AEMCTBUIO
BpedHOro BELLeCTBa;

- nomnyyeHne npeaBapuTenbHOM WHGOpPMauMM O CNocobHOCTM BelecTBa K MartepuanbHoW w/unu
YHKUMOHANBbHOW KyMYnsLuu;

- CpaBHUTEMbHAs OLEHKa TOKCUYHOCTM MCXOOHOMO BELLECTBa M MPOAYKTOB €ro TpaHcopMaLuu B BOOHOM
cpepne;

- nony4veHue uHdopMauum, Heobxoaumon Ans Beibopa [03, UCCNedyemblX B MOAOCTPOM M XPOHUYECKOM
3KCMepuMeHTaXx;

- onpefeneHne NpaBOMEpPHOCTU MPUMEHEHUST KOPPENALMOHHBLIX YPaBHEHUIN KONMMYECTBEHHOW 3aBUCUMOCTU
"CTPYKTypa - aKkTUBHOCTL" NS NPOrHo3a napamMeTpoB TOKCUKOMETPUU N3y4aemMoro BeLLecTBa;

- YyCTaHOBMNEHWEe 3aBUCMMOCTHM "A03a - OTBET" MU pacyeT cpefHen cmepTensHon Jo3bl DL50.

[o3a cpepHsia cmepTenbHasi - 9TO KONMMYECTBO 43, BbidbiBawllee rmbenb 50% rpynnbl NOgOMNbITHLIX
XMBOTHBIX 3@ ONpeferieHHbI nepuod nocnegytowero HabnoageHus. MNockonbky DL50 siBnsieTcs cTaTUCTUYECKOM
BENNYMHOW, ONpeaensitoTCs Takke cpeaHssi onbka 1 JOBepUTENbHbIE MHTEPBASbI.

Opyrne nokasaTenu, Hanpumep, DL100 (HaumeHbluas [o3a, Bbi3biBatowash rMbenb BCeX B3ATbIX B OMbIT
XMBOTHbIX) 1 DLO (MakcumarnbHasi nepeHocumasi [03a) OnpefdensioTcs SMNUPUYECKM, a He CTaTUCTUYECKM, U
MO3TOMY MOTYT UCMOSb30BaTLCA KaK AOMNOMHUTENbHbIE OPUEHTUPOBOYHbBIE BEMUYUNHBDI.

8.1. BewecTtBO n3yvyaeTtcda npu cnefgyrwmnx nytax noctynneHnda B OpraHU3M: Npu BBeOEeHUU B XKenyaok,
HaHeCeHUN Ha KOXY.

TOKCUYHOCTb NPU BHYTPWXKENYAOYHOM BBEAEHUM OMpeaensieTcsl B OnbiTax Ha XMBOTHbIX (Benbix Mblax
maccon 18 - 24 r, Benbix Kpbicax Maccon 180 - 240 r, nonoBo3perbix MOPCKMX CBUHKax maccon 350 - 500 r,
Kponukax maccon 1,5 - 3,0 kr).

8.2. Bblbop 003 ang nccneaoBaHUs OCYLLECTBNSAETCS:

- M0 aHanorMu ¢ JaHHbIMU O TOKCUYHOCTU BIM3KNX NO CTPYKTYpE BELLECTB;
- pacyeTHbIM NyTeM N0 MaTeMaTU4ECKUM MOENSM;

- B OPMEHTUPOBOYHOM IKCMIEPUMEHTE.

B oOpveHTMpPOBOYHOM 3SKCMEPUMEHTE YCTaHaBNMBAETCS 30HA CMEepPTENbHOro [OEeNCTBUS - OTHOLLUEHME
abContoTHOM CMepTenbHOM [03bl K MWHMMAasribHOW CMEPTENbHOM WM MakCMMarnbHOW MEepeHOCUMON. 3aTem
BblibupaeTcs pag gos, HanpvuMmep, B COOTBETCTBUU C psidamu Pynbaa:

1,0;1,3;1,8;2,4; 3,2, 4,2, 5,6; 7,5; 10,0; 13,0
1,0;1,3;1,7; 2,1; 2,8; 3,6; 4,6; 6,0; 7,7; 10,0; 13,0
1,0;1,3;1,6; 2,0; 2,5; 3,2; 4,0; 5,0; 6,3; 8,0; 10,0.

OpvieHTpoBoyHas DL50 MoXeT GbiTb yCTaHOBINeHa MeToAOM OAHOW - ABYX TOYeK WM MyTeM WUCMbITaHus
psaa nocrnegoBaTenbHbIX 403 Ha 1 - 2 NOAOMNbLITHBIX XUBOTHbIX.

8.3. KonnyectBO XWMBOTHbIX B pa3BepHyTOM oOnbiTe OOJNKHO OblTb OOCTaATOYHbIM NS CTaTUCTUYECKUX
pac4yeToB. Kaxxgaa posa mcnbiTbiBaeTca He MeHee 4YeM Ha 10 6enbix mbiwax, 6enbix Kpblcax, Ha 6 MOpPCKUX
CBUHKaX, KpOoJNnkax n Opyrux XnBOTHbIX.
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8.3.1. BellecTBO B KaXaon U3 BbibpaHHbIX 003 (a Ans coeanHeHun 3 1 4 KnaccoB CTabUITbHOCTU U paHee He
HOPMUPOBaHHbIE NPOAYKTLI TpaHCHOPMaLMK) BBOAUTCH C MOMOLLbIO 30HAa OOHOKPATHO B BOOHOM pacTBope, npwu
Maromn pacTBOPUMOCTU B BOAE - B pacTUTENbHOM Macne. MoxeT ObiTb NPUMEHEH "yHUBepCanbHbIN® pacTBOpUTESb
- aMMmeTuncynbgokena. TpyaHopacTBOpUMbIe, BA3KME, CMOMO-, MOPOLUKOOOpa3Hble BeLLecTBa MOXHO BBOAUTb B
BMAE B3BECEN UMK SMYIbCUM B ANYHOM XenTke, 1 - 2%-HOM pacTBOpe kpaxmana, ¢ JoOaBNeHNEM HETOKCUYHBIX
MOBEPXHOCTHO - aKTUBHbIX BeLeCcTB. B oTaenbHbIX cnyvyasx gonycTUMO MCMNOSb30BaHME OPYruxX pacTBOpPUTENEN:
3aTaHona, rmuuepuHa, nonunponuneHrnukons u 1.n. O6sa3arensHoe ycroBue - BBEAEHWE KOHTPOJSIbHLIM XXUBOTHbIM
NCNONb3yeMOro pacTBOPUTENS B 3KBMBASIEHTHLIX KONTMYECTBAX.

8.3.2. insa co3gaHns HeobxooMMbIX 403 NPeanoyYTUTENbHEE BBOAUTL pasHble 06beMbl pacTBopa BellecTBa
OAHON KOHUeHTpauun. Bmecte ¢ TeM, 06beM BOAHbLIX PacTBOPOB He AOIMKEH npesbiwaTth 1 - 1,5%, a macnsHbIX -
0,5 - 1% o1 Beca Tena. BewectBo BBOAUTCS 4Yepe3 2 - 3 4aca nocrne kopmneHusi. Yepes 3 - 4 yaca nocne
BBeEHNA BeLLleCTBaA JONYCKaeTcs odepeHOe KOPMIIEHME XUBOTHbIX.

8.3.3. MakcumanbHas BBogmMMasi 4osa B xenygok - 10 r/kr. [py ucnbiTaHuM ManoTOKCUYHbIX BELLECTB, He
npuBOOAWMX K rMbenn npu OOHOKPAaTHOM BBEAEHWM, AOMYCTUMO BBOAWTb BELLECTBO HECKOMbKO pa3 B
MakCMmMarnbHO BO3MOXHOW KOHLUEHTpauunm B obbeme <= 5%, a macnsiHble pacTBopbl Ao 2% OT Beca Tena c
WHTepBanoMm Mexay BBeAeHusMuM He MeHee 1,5 4vacoB. CnefyeT yuuTbiBaTb M NpedoTBpallaTb BO3MOXHOE
MeCTHOe pasfpaxatolllee AelCTBME BeLLeCTB, UCMbITbIBaTb HEWTPANM30BaHHbIE PACTBOPLI NPU YCNOBUMK, YTO 3TO
He npuBedeT K paspyLleHWo U TpaHchopmaumm CTPYKTYPHOW 4acTu MOMEKyrbl, onpeaensollen TOKCUYHOCTb
BelllecTBa.

8.4. HabniwogeHne 3a >XMBOTHbIMM NpoOJOIMKaeTca B TeyeHWe 14 pHen nocne BBedeHUS BellecTsa.
dukcupyeTcs BpemMs rmbenn Kaxaoro >XMBOTHOrO (B MepBble CYTKM - B 4acax), obuiee KOnmMyecTBO MOrnbLumx.
Pesynbtatel 3aHocaTca B Tabnuuy (tabn. 8.1). MNogpobHO onucbiBaeTCa KMHUYECKas kapTuHa OTpaBrieHus,
XenatenoHo - MoOpdOonorMyeckne U3MeHEeHUs BHYTPEHHWX OpraHoB W TkaHew. [lenawTca npensapuTerbHble
BbIBOJbl O XapakTepe TOKCUYECKOro AeNCTBUS BELLECTBA.

Tabnuua 8.1

AVHAMUKA TUBENN XNBOTHbIX MOCINE OAHOKPATHOIO
BBEOEHNA BELWLECTBA B PASJIMYHbLIX JO3AX

o 3H, Unmciio YUMcJio normbmmMx XMBOTHHRIX II10 Obmee % rubenu
mr/ kT KB O THEIX cCpokaM HabJIOeHMd B dYacax UMCJIO
B Tpymnmne ( CyTKax) normubmmux
XVBOTHEIX

8.5. TOKCMYHOCTb NPU HaKOXXHOM HaHEeCeHUN U3yyaeTcs cornacHo [1].

8.6. PacueTt DL50 n noBepuTENbHOrO MHTEPBana MOXeT NPOBOAUTLCA OObIM N3 CTAaTUCTUYECKMX METOO0B,
T.K. pasnmuusa Mexay BenudnHamm no pesynbTaTaMm pacyeTa 3Ha4YUTESTbHO MEeHbLUe, YeM MO 3KCnepuMeHTanbHbIM
OaHHbIM, NOMyYeHHbIM B pa3HbIX ycroBusax. bonee TouHbIM cunTaeTca metod Jlutdudpmnga - YunkokcoHa.

8.7. [Ins BelecTB M3 Manou3y4YeHHbIX KIacCoB HEOOXOAMMO OnpedenisiTe CPaBHUTESIbHYHO MOJSIOBYIO U
BWOOBYIO YyBCTBUTEMBHOCTb Ha 4-X BUAax nabopaTopHbIX XMBOTHbLIX, AN OCTalbHbIX BELLECTB - Ha 2-X Buaax.
OnpegeneHve OCTPOW TOKCMYHOCTM Ha MOPCKMX CBUHKAaX, KPONvKax, Kolikax (B ocobbIX crydyasx) OOnycTMMO
meTodoM 1 - 2 Toyek. MeTod OaeT BO3MOXHOCTb paccyuTaTb OLWNGKY M JoBepuTeribHble MHTepBarbl BenMYuH
DL50.

8.8. [Ina nonyyeHns conoctaBuMbIX pe3ynbTaToB LieflecoobpasHo CTaHAapTU30BaTh YCIOBUSA SKCNepUMeHTa
no BUAy, nosny, Bo3pacTy, YCNOBUSIM COAepPKaHUS KUBOTHbIX. C ApYroi CTOPOHbI, He criedyeT Ype3MepHO YTOUHSATb
UX NMYTEM YBENTMYEHUS YMCTIa KMBOTHbIX, YMEHbLUEHUS Luara Mexay Ao3amMu, YCIoXHEHUs METOO0B pacyeTa.
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8.9. lpn oueHke pe3ynbTaToOB OCTPbIX OMbITOB MOrYT WCMOMb30BaTbCA Krhaccuukaumm TOKCUYHOCTH,
npeacraBneHHble B Tabnuue 8.2.

Kpome Toro, Heobxooum aHanuma KpuBbIX "[03a - OTBET", KOTOpble MOrMYT COOTBETCTBOBATb HE TOSbKO
dYHKUMM HOpMarnbHOro pacnpeaeneHus, Ho 1 runepbone, napabone, 3KCNOHEHUManbHOM KPMBOW. YTOn HaknoHa
KpMBbIX K ocu abcumcc MoxeT aatb MHdopmaumio 06 06LLHOCTM unu, Ha00OPOT, PE3KUX Pas3NINYMAX B MEXAHU3ME
TOKCMYECKOro AeVCTBUS psia BELLECTB UKW Ha pasnuyHble BUAbl )KUBOTHbIX.

Monoras kpuBas valle BCEro CBWOETENbCTBYET O MNJIOXOM BCacbiBaHUM, ObICTPOM BbIBEAEHUU WK
TpaHcdopMaLun, UK 0 HaNUYMK Pe3KNX Pasnuunin B MHAMBMOYaNbHOW YyBCTBUMTENbHOCTU. BbipaxkeHHas KpyTuaHa
HaKrnoHa CBUAETeNbCTBYeT 006 aKkTMBHOM BCacbiBaHWM, ObICTPOM pas3BUTMM TOKCMYECKOro adhdpekta, a Takke o
He3Ha4YNTENbHbIX Pa3fNYUsX B MHAMBUAYANbHON YyBCTBUTENIBHOCTM.

Tabnuua 8.2

KINACCUNOUKALMA TOKCUNHYHOCTWN MO CMEPTEJIbHBIM 39®EKTAM

[loxazaTenn KJIaCCE TOKCUYHOCTU
TOKCUKOME TPMU,
mr/ kT 1 2 3 4
1.DL50 =B/ x <100| 100-1000 |/1001 - 10000 p 100 00

2.DL50 npwm nHamecenmum | <100 10(0-500 501 -2%00 > 2500

Ha KOXY

8.10. [ononHuTensHO MO AaHHbIM OCTPOro OnbiTa pPacCYUTLIBAOTCA MapaMeTpbl, galwume nepsoe
npeAcTaBrieHne 0 CNOCOOHOCTM BELLIECTB K Kymynsummn: cpegHee Bpems rmbenu (TL50) n ungekc kymynsumm [1].

8.10.1. Ona onpegenenus TL50 conoctaBnsietca paboyas Tabnuua, aHanormyHas Tabnvue ydeTta
pe3ynbTaToB OCTPOrO ONbiTa, CPOKM TMOENU XMBOTHLIX BblpaxaloTcs B 4yacax. 1o Tabnuue nogcyuTbiBaeTcs
CyMMapHOe BpeMsi TMOenm XXMBOTHbLIX OT KaXXA0M M3 UCMbITaHHbIX 403 (Sumt), N3 KOTOPbIX HAXOAAT cpeaHee Bpems
rmbenn ogHOro XmBOTHOro (tn) no copmyne: th = Sumt/n, rae n - obLiee KONMYECTBO XMBOTHbIX, NOrMBLLMX OT
OaHHoW go3bl. TL50 paccunTbiBalOT TEMU XKE CTAaTUCTUYECKMMU METOAaMu, YTO U CPeAHECMEPTENbHYIO 003y UMK
CTPOSIT MPSIMOYTONIbHYK CUCTEMY KoopAuHaT (B norapudmuydeckom maclutabe), oTknagbiBasi no ocu abcumcc
BpeMsi rmbenm XuBOTHbIX (B Yacax), a No OCKM OpAMHAT - U3YYEHHbIE B ONbITe 403bl BewecTBa (B Mr/kr). Ha rpaduk
HaHOCAT TOYKWN, COOTBETCTBYIOLLME paHEE HANOEHHbIM 3HA4YeHMAM th, U Yepe3 HUX NPOBOAAT NPSAMYH, MO KOTOPON
HaxogAaT TL50 - Bpemsi rmbenm XXMBOTHbIX OT J03bl, paBHoW DL50.

Tabnuua 8.3
KIMACCUNPUNKAUNA BELWWECTB NO CMNOCOBHOCTU K KYMYNALNU
B OCTPbIX OlNbITAX
CTeneHb KyMYyJSLUUU [TokazaTenu KyMyJISaLUum [Mporuos MHI nio
VHIEKCY
| TL50, y KyMyJTALIMAN

1. CeepxkyMynaumus >0,5 > 48 1/250000 DLJ0
2. CunbHasg 0,1-0,5 >24448 1/50000 DI{50
3. CpenHas <0,1 12-24 1/10000 DLJO
4. Crnabas 0 <12 1/2000 DL50

Mo Tabnuue 8.3 onpenenstoT, K KAaKOMy Kraccy No CnoCOBHOCTU K KyMynsiLMM OTHOCUTCS BellecTBo. Ecnu
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TL50 HaxoguTcsa B npegenax 12 - 48 yacos, JONYCTMMO NMPUMEHATb pacHeTHble ypaBHeHUs Ang nporHo3a MOxp. u
MH[ B cootBeTcTBUM C [4].

8.10.2. [Ina onpefeneHusa uHAekca Kymynaumm paccymtbiBatoTcs BenuumHbl DL50 3a 1 cytkm (O1) n no
pes3ynbTatamM rmbdenu XnBOTHbIX B TedeHne Bcex 14 gHen onbita ([2). 3atem onpegensitor I

I=1- 12/ nl.

Knaccudmkaums cnocobHOCTN BELLECTB K KYMYMALUMM U OPUEHTUPOBOYHbIE BenuyMHbl MH[ nprBeneHbl B
Tabnvue 8.3.

9. I'Iopor BpegHoro nencTeus npn OgHOKPATHOM
nocTynneHnn sewlecTsa B OpraHn3m

Llenu nccnegosaHuin:

- onpepenntb BerHI/IIZ npegen o3 And noaoCcTporo 3kcnepuMeHta n ontuMmanbHOE BpeM4A HabnogeHns
nocne BeeaeHNA BeLLECTBa,

- NOMNYYNUTb XapaKTePUCTUKY KYMYNATUBHBIX CBOMCTB;
- NPY HEOBXOAMMOCTHU - U3YUNUTb TOKCUKOKMHETHKY M MPOLECC AETOKCMKALIMMN BELLECTBa;
- paccunTaTth 30HY OCTPOro AeNCTBUS.

9.1. MNopor ogHOKpaTHOro AEUCTBUSA onpefenseTcs Ha BenbiX Kpbicax Mo UHTErpanbHbIM U cneumMpuyeckum
nokasaTtensam c obasatenbHbIM OnpeaeneHneM U3MeHEHU B JUHaMKKe B TeYEHMEe CyTOK (M HECKONbKUX CYTOK -
B 3aBucumocTu OT TL50). Bpems nepBoro onpegeneHus yCTaHaBfMBAaETCA MCXOAS U3 KIMHWYECKOW KapTWHbI
OTpaBfeHna B OCTPOM OnNbITe, HO He No3gHee ABYX 4acoB, 3aTeM, Hanpumep, vepe3 4 - 6 - 12 - 24 yaca nocrne
3aTpaBku, a Takke 4depe3 2 - 4 n 8 pgHen nocrie Hee. BO3MOXHbI U Apyrne CpPoKM HabMAEHWs C y4eToMm
TOKCUKOOUHAMMWKN N/ TOKCUKOKMHETMKW. [opor 0AHOKpaTHOro AeNCTBUS MOXET ObiTb YCTAHOBMEH 3MMNPUYECKU
UNU paccynTaH Kak BEPOATHOCTHast
BeJIM4YMHa (le ) nmim JOIIOJIHEH pe3syiibTaTaMm TOKCUKOKMHETNUECKUMX

ac
VCCJIeIOBaHUN.

9.2. [Ina cneumanbHbIX HayYHbIX Lienen MOXHO onpeaennTb KNHETUKY HaKOMMEeHWs U BbiBEAEHWS BeLlecTBa

n/vnn ero MeTabonnToB B OpraHu3me.

9.3. Ha ocHoBaHuMM nccrefoBaHust 3aBUCUMOCTM "BpeMs - adhpekT" MOXHO onpefenvTb BpeMsi Nonyyobinm
(tay) peructpupyemoro agpcdhekta no popmyne:

2 2
-0,693  (ti) - n(ti)
Tay = X , roe
-Nn
2,3 (i) x (IgEi) x ( 7150 X IgEi)

Ei - cpegHee 3HayeHwne cteneHn adpdekta (B % K napannenbHOMY KOHTPOM) B MOMEHTbI BpemeHu ti (i - 1;
2;...;n);

0,693 - HaTypanbHbIA Nnorapum n3s 2;
2,3 - KO3 HULMEHT Nnepexona OT HaTypanbHbIX NOrapuMoB K AECATUYHbIM.

CrteneHb KymynsiuMvM onpefensioT no BenuymMHe Tay: npu Tay < 12, 12 - 24, 24 - 48 n > 48 vacoB
KyMynSTVMBHbIE CBOMCTBA OLEHMBAIOT Kak criabble, cpegHune, CUIbHbIE Y OYEHb BbIPaXKEHHbIE COOTBETCTBEHHO.
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9.4. lNpumep onpefeneHns NOpPOroBon A03bl OAHOKPATHOrO AENCTBMS B OMbiTe€ C aueTOHLMaHrMOPUHOM

(ALD).
an/l Bbl60pe 03 N CPOKOB HabnaeHns ncxoamnu na pe3ynbTaTtoB OCTPOro onbiTa:

1450 = 18,5 (16,9:20,3) mr/kr, TL50 = 85 MuH. epBble NnpusHaku oTpaBrieHus nosiensnumcb 4Yepes 10 - 15
MWH. NOCre BBEAEHUS aueTOoHUMaHrmapvHa. 9T AaHHble CBUAETENbCTBYIOT O ObICTPOM Pa3BUTUM TOKCMYECKOTO
npouecca n cnabo BbIpaXKeHHON KyMynsaunu.

[Moatomy BbIGpaH MUHUMarnbHbIA MHTEpBan Mexay no3amu. BelectBOo BBOAMMOCH OAHOKpPATHO 6enbim
KpblcaMm B go3ax, coctaensawowmx 1/5, 1/10, 1/15, 1/20 n 1/45 DL50. Ot6op uccrnegyemoro martepuana /KpoBb,
neyeHo/ npoussogunu 4yepes 15, 30 muH., 1, 2, 4 n 6 vacoB nocne BeBegeHus ALI. KoHTponem cnyxunu
WHTaKTHble JKMBOTHble. [lOCKONbKY MEXaHu3M TOKCUMYECKOro AEeNCTBMS LUMaHuWOOB  XOPOLIO  U3BECTEH,
nccrnegoBanucb TOMbKO cneunduyeckMe nokasatenu: CoaepaHue okcuremornobuHa v poaaHuaoB B KpPOBW,
aKTUBHOCTb  LIMTOXPOMOKCMAA3bl MNeyvyeHW. YCTaHOBMEHO, UTO MaKCMMarbHbI TOKCUYeckun adpdekt (nuk
cofepXaHusa okcuremorniobvHa u CHWXeHMe akTMBHOCTM LuTOXpoMokcupasel) ansg gos 1/5, 1/10, 1/15 DL50
HabnopaeTca Yepe3 30 MWUH. MOCne BBeOEHUS BELWECTBa, a C yMeHblleHneM [osbl (1/20, 1/45 DL50) cpok
OOCTUXEHUS HanbonbLUMX U3MEHeHM yBenuumaeTcs Ao 1 yaca. [lonyyeHbl KpuBble 3aBMCUMOCTU “"Bpems -
adheKkT" Ansa pasHbIX 403.

Mo Hanbornee YyBCTBMTENBHOMY MOKasaTesnto (M3MEeHEHNIO aKTUBHOCTYU
LUMTOXPOMOKCUIASZH) yCTAHOBJEH NOPOT OJHOKpaTHOTOo meicTema Lim

ac
pasumz 1/45 DL50 (0,41 mr/ xT). 3ona octporo mercrsus DL50/LIim =
acC
=45, 5TO IOOKa3HBaeT, yTo CcHnocobHocTh Al K KyMyJsauuu cjiabo
BEIPaXeHa.
Mcxomsa M3 NOJyYeHHHX IaHHHEX [OJS NONOCTPOTO 3KCIEPMMEHTAa OB
BEIOPaHE no3el < Lim T.e. 0,4; 0,08; 0,015 M/ KT C OATUKPATHEM
ac

maroM Mexny HVMNA.

10. U3y4eHre [eNCTBMS BELLECTB HA OpraHnaMm
B YCMOBUSAX NOJOCTPOro onbiTa

HO,ElOCprIe OonbITbl MOTYT NPOBOAUTBLCA C LeNblo:
- BbiABIIEHNA pa3fminyHbIMN METOOAAMA CnocobHOCTU BELLECTB K KymMynaumu;

- MONy4YeHnsl AaHHbIX AN 060CHOBaHMA Kracca onacHOCTU BELEeCTBa, HEe0GX0ANUMOCTU OLIEHKN XPOHUYECKOWA
TOKCMYHOCTM, BbIGOpa 403 M TECTOB NPU NMAHUPOBAHMN XPOHUYECKOro OnbITa.

MoaocTpblii 3KCNEPUMEHT SBMNAETCA LEHTpanbHbIM 3BEHOM B TMIMEHWYECKUX WCCNEedoBaHUsX, OT ero
pe3ynbTaToB 3aBMCUT peLLeHVe Bomnpoca O HeobBXoAMMOCTU U LenecoobpasHOCTU JanbHeMWwnX 1ccriefoBaHui
BELLEeCTBa M MX NiiaHWpoBaHue. B ycrnoBUsx NogocTporo onbiTa MOryT OLEHMBATLCA M NMPOAYKTbI TpaHcghopmauum
BewectB 3 M 4 KIaccoB CTabWMbHOCTM B cClly4yae, €ClM OHW He U3y4anucb paHee WIn XUMWYECKU He
NAEHTUMULUMPOBAHbI, @ B OCTPbIX 3KCMEPUMEHTaX 0Ka3anucb TOKCUYHEE UCXOAHOro CoOeaAMHEHNS.

10.1. HanbonbLuyto MHpopMaTUBHYIO LEHHOCTb NPeacTaBnsieT NoAOCTPbIA 3KCNEPUMEHT, HanpaBneHHbIA Ha
YCTaAHOBMEHME MNapaMeTPOB TOKCUKOMETPUMMU B YCIOBUSIX, BbI3bIBAKOWINX HE SsIBHbl€ MNPU3HAKM HapyLLUEHMUS
XU3HEAEATENbHOCTN OpraHn3ma, a n3aMeHeHus yHKLMOHAarbHbIX NokasaTtenen, 6nmnskme Kk NnoporoBbiM (B OTNMYMNe
OoT MeTopoB oueHkn kymynsumm HO.C. KaraHa n B.B. CrtaHkeBuua: Lim et al; b.M. LUtabckoro, ncnonb3ylowmx
003bl, NPUBOAsLLME K CMEPTENbHOMY 3 dEKTY).

MoJocTpbI 3KCNEPUMEHT MO3BOSISET:

- U3y4UTb TOKCUKOAMHAMMKY B paMKax 3aBUCMMOCTU "A03a - 3PdEKT" BO BpEMEHU;
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- onpegenuTb xapaktep (MexaHu3M) TOKCUYECKOro AEeWCTBUS; Havwbonee nopakaemble OyHKLUW, OpraHbl,
CUCTEeMbI OpraHvM3ma;

- YCTaHOBUTb NOPOroBYyLO 403y NO4OCTPOro akcnepumeHTa (MAnak);

- BbISIBUTb CMOCOBHOCTb BELLECTBA K KyMYNsLUu;

- paccuntaTtb 30HY KYMYNSITUBHOIO AEUCTBUS;

- YCT@HOBUTb KINacc OMacHOCTM MO KyMYmNsLUWK;

- MPOrHO3MpoBaThb NOPOroByk 003y XpoHuYeckoro aencteus (MOxp.).

10.1.1. B akcnepumeHTe m3ydaeTcs He MeHee 3 103 BellecTBa. Bolbop 003 ocyllecTBnsSeTcsa Ha OCHOBe
nporHosa MNAxp. n MH ¢ ncnonb3oBaHnem MatemMaTMyeCckMx Mogenen cornacHo n. 3.2.2, a Takke
pesysbTaToB omnpenesenya Lim (pazsmen9) [ 1, 4]
ac
LWar mexay nosamu onpeaenseTcsa KYMynaTUBHOCTLIO BELLEeCTBa:

3 - 5-kpaTHbIn - 4n4a 3 - 4 knaccos, 5 - 10-kpaTHbIi ansa 1 - 2 knaccoB KyMynsauumu.
10.1.2. NiccnepoBaHus NpoBOAATCS, Kak NpaBunio, Ha 6enbix Kpbicax.

Mpu BblpaXkeHHbIX (Gonee 5 pas) pasnuunax B BUOOBOW YYBCTBUTENBHOCTU 06a3aTeNbHbl AOMNONHUTENbHbIE
nccrnefoBaHusl Ha Hanboree YyBCTBUTENIBHOM BUE KUBOTHbIX. BUA NOJONbITHLIX KMBOTHBIX ONPEAEenseTcs Takke
0CcoBGeHHOCTbI0 Guonormyecknx 3deKToB M3y4aemoro BellecTBa. Hanmpumep, Ans u3yyeHusi ansiepreHHoro
adpdhekTa UCNOMb3YIOTCA MOPCKME CBUHKM, AMNS BbISBNEHWUS MyTareHHoro adpgekta - crneumanbHble NMHUK Genbix
MbILLEN, ONpeaeneHns BUSHUSA Ha MUKPOMIOPY KULLIEYHMKA - Benble KpbIChl U T.1.

10.1.3. BellecTBa BBOAATCA B BUAE BOOAHOIO pacTBopa BHYTPWKenyaodHo (Genble Kpbichkl) UNK nepopansHo
(KponvkM, Mopckue CBUHKM). [lonycTUMO BBe[eHWe BELLEeCTB B pacTUMTENIbHOM Macrie Wiv pacTBoOpe Kpaxmana.
Ecnn BelLecTBO XOpOLIO pacTBOPSIETCS B BOAE M He BbI3bIBAET M3MEHEHWsI ee OpraHoSIeNTUYECKUX CBOWACTB,
npeanoYTUTENbHee MUCMoNb3oBaTh aBTOMOWUIKA C eXEeOHEBHbIM ONpeferieHnemM KonMyecTBa BbINMATOMO pacTBopa.
Mpy MOHWXKEHUM BOAOMOTPEONEHNST MO CPABHEHMIO C KOHTPOSbHBIMU KMBOTHBIMW CriedyeT NepexoauTb Ha
aKTUBHOE 3anauBaHue (BHYTpWXKenyaodHoe BBedeHve). BeegeHue BellecTB exegHeBHOe, BKIOYas BbIXOAHblE
JHW.

10.1.4. OnutenbHOCTb onbiTa - He MeHee 30 gHen. OgHaKko onbIT MOXET ObITb NpoaneH 0o 2 - 3 MecsiLEB,
€CIn M3BECTHO, YTO U3yyaeMbli nNpenapar Bbi3blBaeT U3AMEHEHWEe 3aMedSIEHHO pearMpylowmnx CUCTeM, Hanpumep,
nMnnaHoro obMeHa, KOCTHOWM CUCTEMbI, ObMeHa KanbLms 1 T.M0.

10.1.5. ToYHOCTb U HaAEXHOCTb OBOOCHOBaHWUSI TMIMEHWUYECKOr0 HOpPMaTuBa B OCHOBHOM oOnpefensieTcs
a[eKBaTHOCTbIO (PYHKLMOHArbHbLIX MokasaTenen, BbIOpaHHbIX ANs OLEHKM COCTOSIHUS OpraHu3ma >XMBOTHbIX B
NOL4OCTPOM (a 3aTEM B XPOHUYECKOM) 3KCnepuMeHTe. MOocKonbKy HEBO3MOXHO PEKOMEHAOBAaTb YHUBEPCAIbHbIN
nepeyveHb TakuMX MokasaTtenemn B cumny cneunduyHOCTM OENCTBUS OTOENbHbIX BELWECTB Ha OpraHu3m, KOMMIEKC
n3y4yaemblx NokasaTenen [ofmkeH ObiTb TulaTenbHO OOOCHOBaH B KaXOoOM MOAOCTPOM 3kcrnepumeHTte. Bbibop
nokasaTenieil OCYLIECTBMSIETCS C Y4ETOM BCEX MMEKLMUXCH AaHHbIX O MEeXaHW3Me TOKCMYEeCKOro AeWCTBUS
BELLECTBa M €ero CTPYKTYpHbIX aHanoroB [5, 6, 7, 8]. XenatenbHo, 4TobObl BbIOpaHHbIE MOKa3aTenu oTpaXkanu
COCTOSIHME KPOBW, NEYEHU, MOYEK, LLIEHTPaNbHOW HEPBHOW CUCTEMBI, (DYHKLUN Hanbonee nopaxaembiX OpraHoB.

lMocne cHATUA POHOBbLIX 3HAYEHMWI NokasaTtenen HabnogeHnst npoogaTca Ha 5 - 10 - 20 1 30 cyTku onbiTa.
Ecnu He onpegenanca nopor OOHOKpaTHOro AeWcTBus, Heobxooumo wuccneposaHMe B 1 cyTku. Ecnu
NPOAOIMKUTENBHOCTL  OMnbiTa npeBbllaeT 30 AHeW, nocnegyllune CHATUMA  3HayYeHU  nokasaTenemn
PYHKUMOHANBHOIO COCTOSIHUSA OpraHU3ma >XMBOTHbIX MPOBOASATCH KaXAble 2 Heaenu.

10.1.6. B nogocTpoM onbiTe NPUMEHSAIOTCA AONONTHUTENbHbIE DYHKUMOHAsNbHbIE (hr3nyeckasi, TepMuieckas
n T.M.) unn maTepuanbHble (aMMOONMPUHOBAS, rekceHanoBas W T.M.) Harpy3ku; OQHOKPATHO B KOHLUE OnbiTa umnm
yepes3 Kaxable 2 Hegenwu. Harpyska gomkHa B Hambonblue Mepe COOTBETCTBOBAaTb MeXaHU3My [AelCTBUS
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BellecTBa.

HanGonee npegnoytuTenbHa Harpyska W3ydyaeMbiM BeLIECTBOM B KOHLIe 9KCNepuMeHTa B [O03ax,
MpeBbILLALLMX MOPOr OAHOKPaTHOrO AeNCTBUS B 2 - 5 pa3 B 3aBUCUMOCTM OT CMIOCOGHOCTU K KyMYTSILIMM.

10.2. B koHue nogocTporo onbiTa onpegensetca NAnak - go3a BellecTsa, Npu aHTEpanbHOM NOCTYMNNEHUN
KOTOpoW B opraHmaMm B TedeHne 30 OHEN BO3HMKAKOT MUHMMAarbHblE, HO ANArHOCTUYECKM 3HAYUMbIE U3MEHEHUS
YHKUMOHANbHbLIX NoKasaTenen COCTOsSiHMSA opraHMaMa XMBOTHbIX. [lpu 3TOoM BaxHa AuddepeHumnaums
3aKOHOMEPHbIX U CRyYanHbIX NPOSBNEHNIA TOKCUYECKOro AeNCTBUSA BELLECTB.

10.2.1. Heo6xoamMmo ucnonb3oBaTh crieaylolive avarHoctudeckue kputepum MOnak:

- KOMMSIEKCHbIA aHanmM3 3aBUCMMOCTWM "Oo3a - adhdekT" BO BpeMeHW Ana He MeHee 3 003 BeLLecTB,
pasnuyatowmxcs B 3 - 10 pas;

- y4eT M3MeHEeHMI HeBOombLIOro YMcna UMM Oaxe OAHOro nokasaTtens, ecrnv OH OoTpaaeT OCOBGEeHHOCTU
MexaHM3Ma TOKCUYECKOro AeNCTBMS M3y4aeMoro unm 6rmM3kux no CTpyKType CoOeauHEeHWit;

- OpveHTauus Ha MUHUMarnbHble COBUMM 3HadyeHWn YHKUMOHANbHBIX MoKasaTenel, HabnogaemMble
HEeOAHOKpPaTHO (He MeHee 2-X pa3) B TeYeHue IKCNepUMEHTa;

- ydeT TeHOAEHUUN K U3MEeHEeHUAM, paxe npu OTCYTCTBUU CTaTUCTUYECKNM [OOCTOBEPHbIX pasnmqmﬁ Cc
KOHTpOJ1EM, €CIT OHU OTHOCATCA K XXM3HEHHO BaXXHbIM MoKas3aTenam,;

- HanuMuMe SKCNepuUMEHTanbHO YCTaHOBIMEHHOW HedencTByloleid [03bl MOAOCTPOro oOnbiTa  Kak
JOMOMHUTENBHOrO KPUTEPUSA MOPOrOBOCTH.

10.2.2. CTaTUCTMYECKUMUN KPUTEPUAMM MOPOrOoBON [03bl CryXKaT nokasaTenu LOCTOBEPHOCTM OTNNYMIA OT
KoHTpons (t - kpuTepun CTblogeHTa, OTHOLLUEHMS AUcnepcuin no kputepmio F u gp.). Heobxoammo npoBepsitb
NPaBOMEPHOCTb MPUMEHEHUS 3TUX KPUTEPMEB, T.€. COOTBETCTBME M3y4aeMOn BblOOPKM 3aKOHY HOPMAaIibHOMO
pacnpegeneHvs. B nNpoTMBHOM criydae MNPUMEHSAOTCS Opyrne meTodbl cTaTtucTudeckon obpaboTkun, B T.u.
HenapameTpuyeckume.

[Mpn BbIGOpPE KOMMYECTBEHHOINO KPUTEPUSA 3HAYMMOCTU OTKMOHEHUA OT HOpMbl (kKoHTpons) (5%, 1%, 0,1%)
yuntblBaeTcs  Guonorvyeckas 3HauMMOCTb MoKasaTens, CTeneHb "MAacTUYHOCTM", MaToreHeTU4ecKoro
cooTBeTCcTBUA. Kpome TOro, 4em onacHee ANs XU3HEOEATEeNbHOCTU OpraHuama BblISBMEHHbIN adeKT unm 4yem
BaxHee cipepa NpUMEHeHNs BellecTBa M LUMPE KOHTaKT C HacerneHuem, TemM CTaTUCTUYECKM MeHee 3Hayumble
COBMWIN 3HAYEHUIN NoKasaTens Mo CpaBHEHUIO C KOHTporeM cnegyeT NnpuHUMaTh BO BHUMaHMe.

10.2.3. [Ona OGonbluei HagexHoCTU npwu ycTtaHoBreHun T10nsk cnegyeTr MpUMEHATb  KOMMJIEKCHBIN
ONarHoCTUYECKNN Noaxod C OLEHKOM aganTauMOHHbLIX BO3MOXHOCTEW OpraHuM3mMa, B YacTHOCTM, MO peakumm Ha
MaTepuanbHyl0 WUNN QYHKUMOHAMNbHYO Harpy3sky. [OnonHUTENbHO MOryT WCMOMb30BaTbCA TaKKe MU3ydYeHue
COOTHOLLEHNS MeXAyY nokasaTtensaMm UHAMBUAYANbHO Y KaXOoro XXUBOTHOMO, y4eT AUCKOOPpAUHALMN COMPSKEHHbIX
dyHKUMI, onpeaeneHne 6e3BpeaHbIX 403 Ha OCHOBE 3aBMCUMOCTU "[03a - CTaTyc opraHuama’.

10.3. MNocne yctaHoBneHusi MNnak onpenenserca CnocobHOCTb BELIECTB K KYMYyMSUMM MO OTHOLUEHWUIO
DL50/MOnak, knacc onacHOCTU 1 Ko3uMLUMeHT J Ans NporHo3a NoporoBon 003kl XpOHMYECKOro aenctaua (tTabn.
10.2). Bbibop koadbduumenta (J1, J2, J3) ocylwecTBNSAETCA B 3aBUCUMOCTM OT CTEMNEHU U3Y4EeHHOCTU XapakTepa
TOKCUYECKOro AeVCTBUSA BELLECTBA U CTPYKTYPHOTO psga, K KOTOPOMY OHO NMPUHAONEXNT.

Tabnuua 10.2

OLIEHKA OMACHOCTW 1 MPOrHO3 MOPOIrOBOW AO3bI BELLECTB
MO PE3YNbTATAM NMOAOCTPOIO OMbITA

Kilaccel onnacHoCcTHu Kymysaumsa 1o Kosdbdmument njsa pacuera
OTHOIEHUIO [IIxp. no IIOosk
K0|-|cyanaHTI'Imoc www.consultant.ru Ctpanuua 30 u3 38

HageXHasa npaBoBas noaaepXxkKa



"MY 2.1.5.720-98. O60CHOBaHWE rMrmeHNn4ecknx HOpMaTNBOB XMMUYECKNX [okymeHT npepoctaeneH KoHcynbTaHTlnoc
BELLECTB B BO€ BOAHbIX OO bEKTOB X03ANCTBEHHO-NMUTLEBOTO ... [ata coxpaHeHusi: 24.09.2018

DL50/ mlnsx J1 J2 J3
1. UpesBHUAMHO ONACHHE >= 10000 20 100 HE OpUM.
2. BEICOKOOIACHEE >= 1000 5 10 10(
3. YMepeHHO OolacHbE >=100 3 5 25
4. MasoonacHue >=10 2 3 10

11. MNMpoBeaeHne XpOHNYECKOro CaHUTapHO -
TOKCMKONOrMYeCKoro onbiTa

XpOHW-IeCKI/IVI OonbIT NPOBOAUTCA B ClydadX, yKa3aHHbIX B rfnaBe 3,n. 3.25. Kpome TOro, XpOHW-IeCKI/IVI onbIT
npoBOAAT, €Clih B NOOOCTPOM OMNbiTe BbiABII€Hbl HOBbIE BUAbI Sd)d)eKTOB, pa3BnUTUE KOTOPbIX COU3MEPUMO C
ONNTENbHOCTbLIO XXN3HW, HanpuMmep, SMeHeHune KOCTHOW CUCTEMBI, FGDOSC*)(*)GKT.

Liernb XpoHM4YecKoro onbiTa - YCTaHOBUTL MOPOrOBYIO M MaKCUMaIbHYy0 HEAEWCTBYIOLLYIO [03bl BELLECTB NpW
ANUTENbHOM BO3AEWCTBUM Ha OpPraHnaMm.

11.1. OCHOBHbIM OpUEHTMPOM MpK BbIGOpe 03 ANsi XPOHUYECKOro aKcnepumeHTa asnsieTca pacdet [MOxp.
no MNAnak (tabn. 10.2). Ecnn xe nogocTpbIn 3KCNEPUMEHT He OGbin NpoBeaeH, A03bl U MOAOMbITHLIE XUBOTHbIE
BblOMpatoTca B cooTBeTcTBUM N. n. 10.1.1, 10.1.2, 10.1.3.

11.2. OnuTenbHOCTb oOnbiTa OObIMHO cocTaBnsieT 3 Mecsila, HO B Cry4vasX, YykasaHHbix B n. 3.2.5,
npoanesaetcs 0o 6 - 12 mecsaueB B 3aBUCMMOCTM OT CMOCOBGHOCTM BeLlecTBa K KyMynsauun, U3MEHEHHbIX
nokasarenen un 3agad nccrnegosaHun. OnpegeneHne nokasaTenemn B Te4eHNe NepBoro Mecsaua - 2 - 3 pasa, 3atem
- ©XXEMECSHHO.

11.3. Bblbop nokasatenen Ans OUEHKU (PYHKLMOHANbHOrO COCTOSIHUS OpraHu3Ma >XMBOTHbIX 3aBUCUT OT
MHdopMaunn, NOSTY4EHHOM B NOAOCTPOM IKCMNEPUMEHTE:

- ecnu B TedyeHne 30 OHen yganocb YeTKO onpefenntb xapakTep, MexaHU3M TOKCUYEeCKOro LencTBuA
BELLEeCTB, TO B XPOHUYECKOM OMbITE€ MUCMOMb3YeTCs MUHMMArbHOE KOMMYEeCTBO TECTOB, OTpaXalLlmMx U3MEHeHue
Hanbonee YyBCTBUTENbHbLIX OPraHOB U CUCTEM;

- eCnn XapakTep TOKCMYECKOro OeNCTBMS OcTancsl HesICHbIM, MPUMEHSIETCA LUMPOKUA Habop TecToB,
XapakTepusyowmx QYHKLUMU pasfnnMYHbIX OPraHoB M CUCTEM C TeM, YTOObl B XO4E 3KCMEPMMEHTa BbISIBUTb
Hanbonee nopaxaemble N3 HUX.

B octanbHOM BbIGOp nokasaTtenemn Ons UccrefoBaHUS NPOBOAMTCS B COOTBETCTBMM € M. n. 3.2.5, 3.2.6 1
10.1.5.

Obsa3aTenbHbIM pasgenom ABnAeTca npuMeHeHne JONONMHUTENbHbIX Harpy3okK.

11.4. \3yueHune oTpaneHHbIx 3¢peKkToB 1 KOXHO - pe30pbTUBHOIrO AencTBmst mpoBoauTcsa cornacHo [1]. MNpu
Hanuumm JaHHbiX MAIR O NpuMHaaneXxHoCcTU M3y4aeMoro BELLECTBA WM BELLECTB, ONU3KMX MO CTPYKType K
KaHLeporeHam, obocHoBaHue MK npoBoanTca ¢ y4eToM 310 0COBEHHOCTN BUONOrMYEeCcKoro 4ENCTBUS.

Mo nokasaHusM Takke onpefenseTcs Noporopasa 4o3a BellecTsa No annepreHHoMy adbdekTy.

11.5. BaxHbIM [OOMONHUTENbHLIM Pa3dernioM WCCReAOoBaHWN SBMAETCH WU3YYEeHME HAaKOMMEHWs BELLECTB B
opraHax, npoLeccoB MeTabonvMama B Hayane u B KOHLE MHTOKCUKaUMW. DT AaHHbIE MOTYT WUCMONb30BaThCA NpU
060CHOBaHUM "GMONOTMYECcKUX HOPMATMBOB", PEKOMEHOAUMA O TeCT - IKCMO3UUMSAX ANA M3YyYeHWUs BIMSHUSA
pearnbHOro 3arps3HEeHUst OKpyXaloLlel cpeabl Ha HaceneHue, CpaBHUTENbHOM OLeHKM OMacHOCTW BellecTBa U
MPOAYKTOB TpaHcopMaumm 1 T.1.

11.6. Ha oCHOBaHMKM XPOHMYECKOrO 3KCMepuMeHTa onpegensetcsa noporosas posa (MOxp.). Kputepum
NoporoBon A03bl Te ke, 4YTO B n. 10.3, AONOMHUTENbHbIA NPUHLIXM - CONOCTaBMMOCTb Pe3yrnbTaToB NOAOCTPOro U
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"MY 2.1.5.720-98. O60oCHOBaHME MMIMEHNYECKUX HOPMATUBOB XMMUYECKNX
BELLECTB B BOAE BOAHbIX OGHEKTOB XO3AWCTBEHHO-NUTLEBOTO ...

XPOHNYECKOIro aKkCnepnMmeHTOoB.

11.7. Pacyetr MH[ xpoHuyeckoro onbiTa NPOBOAUTCHA MUCXoas M3 BenuuuHbl M0OXp. ¢ ncnonb3oBaHWem
KO3(PPMLMEHTOB 3anaca B 3aBUCUMMOCTU OT BbIP@XXEHHOCTU KYMYNSTMBHbLIX CBOWCTB M CMOCOBHOCTM BellecTBa
BbI3blBaTb OTAaneHHble addekTtel no Ttabnuue 11.1. OnpegenseTrca Takke OOMNyCTMMas CyTodHas [o3a npwu
nepopanbHoMm noctynnexnun (OCH). Ecnv BewecTBO ABMASETCA NETydYMM, NEerko NPOHMKAKLWMM 4Yepes3 KOXy U
[OCTaTOYHO LLMPOKO pacnpoCcTpaHeHo B OKpyxXatowen cpege, MHL yctaHaBnnBaeTcsa B npoueHTax oT JONyCTUMOM
CYTOYHOW [03bl B COOTBETCTBMM C CYLLECTBYIOLLMMN METOAUKAMN N pEKOMEHOALMAMM.

Tabmmua 11.1

KO3OOUNLIMEHTBI 3ATMACA (K3) AJ1d PACHETA MH
Mo BEJIMYMHE NA

Kiacc onacHocTH K3 B 3aBucCuUMOCTU K3 B 3aBuCcuMOCTU
OT KYyMYJISLIUN OT CIOCOBHOCTM BEIBHIBATH
oTmaJieHHBle 50bOeKTE
DL50/ nim |Ks oT InO| Zsp K3 or IIO|K3 or III
obueToK- 1o BJMS- (IO BJIMUSA-
cud. HMIO Ha HMIO Ha
OencTBmUsa TOHa O 5MOPMO-
TeHes
5
1. UpessrryaliHo >=10 10 1 10
OIaCHEIE BelecTBa
2. BrcokoomnacHee| 5 3
BellecTBa 10 - 10 5 0,1-1,0 5 10
3. YMepeHHO 3 2
OIacHHEe 10 - 10 3 0,01-0,1 3
4, MamoornacHEE 2
BelecTBa <=10 3 0,01 3

12. O6ocHoBaHwue BenuuuHbl MOK (OAY) BewecTs B Boge

Ina obocHoBaHms BenuumHbl MOK (OY) nccnegyemoro BellectBa B BOAE COMOCTABMSKOTCS MOPOroBble
BEMIMYMHbI MO OpraHonenTU4YeckoMy W oOOLWecaHUTapHOMY npu3HakaM BPEOHOCTM U MakcumarnbHas
HeJencTBYOLLAst KOHLEHTPaLUMs NO TOKCUKONOrmyeckomy npusHaky spegHoctn (MHK).

12.1. MHK paccuutbiBaeTca u3 BenuumHel MH[ c yyeToM cpegHero Beca 4ernoBeka M CYTOYHOroO
BOAOMOTPebneHus, BKNoYaloLero NMTLEBYIO U UCMOMNb3yeMy0 ANA NPUroToBrneHus nuwu (4as, kode) soay, no

dopmyne:

MHI( mMr/ k1) X M( xT)
MHK( M1/ J1) = ==mmmmmmmmeeee -
V( 1)

MHIOX K, rzne

M - cpenHasa macca B3poCrnoro Yenoseka;

V - 06BbeM CyTOYHOro BogonoTpebneHus;

KoHcynbTaHnTtlntoc
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K - 0600wweHHbIN ko3 duumneHT nepecyeta MHK no MHZ.

CpenHuii Bec B3pOCnoro yernoseka paBeH 60 kr, a cyTouHoe BogonoTpebneHne coctasnsieT 3 n. C yyeTom
3TUX KONNYeCTBEHHbIX cooTHoweHnn MHK paccunTbiBatoT no chopmyne:

MHK = MHJ x 20.

12.2. BenuunHa MHK conocTtaBngeTcs C MOPOroBbIMA KOHUEHTpauMsMn Mo OpraHonenTudeckomy u
obLiecaHMTapHbIM MpU3HaKaM BPegHOCTM, U HaMMeHbllas M3 HUX npuHnmaeTcs B kadectBe [MOK (OLY) c
yKa3aHMem COOTBETCTBYIOLLEro (OpraHonenTu4eckoro, o6LLeCaHNTapHOro, CaHWTapHO - TOKCMKOJIOrMYECKOrO)
npu3Haka BpegHOCTW.

12.3. Ecnu BellecTBo OTHOCMTCS K 3 UM 4 Knaccy CTaBurnbHOCTM U BbISIBNIEHO obpasoBaHMe NpoayKTOB
TpaHcdopmauumn B 6onbLIEN CTENEHM, YEM UCXOAQHOE COeAVHEHUNE, BNUSIOLIMX HA KAYeCTBO BOAbI, TO:

- MNPW HEYCTaHOBMNEHHOW XMMUYECKOW NpUpPOAEe MNPOAYKTOB TpaHcdopMauMm HOPMUPYETCA WUCXOAHOEe
BELLLECTBO U BBOAUTCS MOMpPaBOYHbIN KO3dhdULmMeHT, cHmkatowmi MNMOK nexogHoro BewecTtBa BO CTOMbKO pas, BO
CKOJTbKO NOBbILLAETCHA ONacHOCTb NPOAYKTOB TpaHcgopmaLum No CpaBHEHNIO C 3TUM BELLLECTBOM;

- Aona  XMMU4ecku I/ID,eHTI/Id)I/lLI,I/IpOBaHHbIX npoayKTOB Tpchcbopmau,MM OOMKHbl  BbITb  0BOCHOBaHbI
COOCTBEHHbIE TMIMEeHNnYecKkme HOpPMaTMBbI B COOTBETCTBUN C pekoMeHZauuammn pasgena 13.

12.4. Knacc onacHocTu ycTaHaBnmBaeTcs no Tabnuvue 3.1 ¢ y4eTOM KOPPEKTMB, BHOCUMbIX COMfTaCHO Kriaccy
cTtabunsHocTh (Tabn. 5.1).

12.4.1. [na 4pes3BblH4anlHO CTabumbHbIX BELWECTB, CNOCOBHbIX K BMOakkymynsaummM B TPOUYECKMX Lensx,
Krnacc OnacHOCTU MO TOKCUKO - TMIMEHNYECKUM MoKa3aTensiM 3MeHsieTcsl Ha eanHuly. Hanpvmep, BewecTBo 2-ro
Krnacca OornacHOCTM, HO 4pe3Bbl4alHO cTaburnbHoe (1-i Knacc cTaburiibHOCTU) OTHOCST K 1-My Krnaccy OonacHOCTW.
Mpn ycTaHoBNEeHUU BeNMYUHbI K3 BBOAMTCA JONOSTHUTENBHBINA KO3 duLUmneHT 3anaca, paBHbii 10.

12.4.2. Ecnu BeLECTBO OTHECEHO K CTabUnbHbIM (2-11 KIacc), KIacc onacHOCTU OCTaeTCs HEM3MEHHbLIM, HO B
Benunuuny MNAOK BBOANTCA AONONHUTENBHbIM KO3 PULMEHT 3anaca K3 = 5.

13. HopmupoBaHue npenapaTtoB CMeLLaHHOro coctaBa

C nosvuum rurmeHsl BOAbI W CaHUTAPHOW OXpaHbl BOOJOEMOB MOXHO pasnuyaTb CMECUM BeLLEeCTB,
nocTynamwLwmx B BOAY W3 pasfUYHbIX UCTOYHWKOB (MMEKLWMX pasnMyHOe MPOUCXOXOEHWE W B CUIy 3TOrO
obpasylLwmux cMecum NepemMeHHOro cocrasa); cmecu, opMMpyOLLMECS HEMOCPEOCTBEHHO B BOAE M3 UCXOOHO -
OOMHOYHBIX COEOMHEHMI B pesynbTaTe MpoueccoB TpaHcdopmauuy (BKNYad AUCCOLMALMIO SNEKTPONUTOB), a
TakKke TEeXHOMornyeckne CMecu 3aBOACKOrO M3roTOBMEHMSI UNU MPUPOLHOrOo MPOMCXOXAEHUSA, COCTaB KOTOPbIX
pernameHTupyetca TexHuyeckumun ycnosuamu (TY), TOCTamn, oduuuHanbHbIMM opmamu nekapcTs u Aap.
(cmecun (PMKCMPOBAHHOIO MMM OTHOCUTENBbHO MOCTOSHHONO KONMYECTBEHHOro coctasa). CTporo roBops, C TEX Xe
no3vumMi K CMecCsM BeLleCTB AOMKHbl OblTb OTHECEHbl TakKe BCE OAMHOYHbIE XUMWYECKME COeAUMHEHUS,
nekapcTtBa, cogepxaliue npumecu u/mnu 0obasku, TEXHUYECKNE npenapaTthbl C OAHUM AENCTBYIOLLMM HayanomM unm

peakTuBbl, Knaccuduumpyemblie B XMMUK Mo YNCTOTE Kak "4.", "4.g.a", "x.4u", "oc.u".

13.1. TvrneHnYeckn 3HaYMMble XapakTepPUCTUKM MHOTOKOMMOHEHTHBIX TEXHONOTMYECKUX CMeceil MoryT
3aBNCETb OT HanMuusi B COCTABE TaKMX KOMMOHEHTOB, OTHOCMTENbHOE COAEep)KaHUe KOTOPbIX He MpeBbllLaeT
AecATbiX Aonei npoueHTa. Mo3aToMy TeXHONorMyeckne cMecu Nnoanexart U3ydyeHuio U pernaMmeHTauuy B Bode Kak
CaMoCTOATESbHbIA OGBEKT MMIMeHNYECKOro HOPMUPOBaHUSI.

13.2. CornacHo gencTByoLemMy caHMTapHOMY 3aKOHOAATENbCTBY, PErfaMeHTauns CMecel BELWECTB B BOAE
BOAHbLIX OOBEKTOB MOXET ObITb NMpoBedeHa nuib nNpy Hanuumm TY n FTOCToB Ha nx cocTtaB (hapMakonormyeckmx
nponucei). B aTux gokymeHTax, KpoOMe TOro, AOSKHbI ObiTh NPUBEAEHbI XapaKTEPUCTUKN arperaTtHoOro COCTOSIHUSA U
CcTabunbHOCTM CMECH, ee PacTBOPUMOCTU B BOAE, APYINe U3BECTHbIE (PU3MKO - XUMUYECKUE KOHCTaHTbl CMECU U,
MO BO3MOXHOCTM, €€ KOMMOHEHTOB.

13.3. TexHonornyeckme cCMecu MOCTOSIHHOTO (PUKCUPOBAHHONO) COCTaBa noanexar WU3YYEeHUIO Kak OOHO
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BELLEeCTBO, C YCTaHOBNEHNEM CYMMapHbIX MOPOroBbiX KOHLIEHTpaLM BeLlecTB, JENCTBYIOLIUX B COCTaBe CMecH,
Nno BMMSHUIO HA OpraHonenTuYeckue CBOWCTBA BOAbl U CaHUTAPHbLIN PEXMM BOAOEMOB, a TakKkKe CYyMMapHbIX
MaKkcUMarnbHbIX HE3(EEKTMBHbLIX 003 MO 06LEeTOKCUYeckMM u crneundundecknm adpdektam. Ha aton ocHose
yCTaHaBMNMBalT, Kak OObIYHO, NUMUTUPYIOLLMIA NPU3HAK BPeOHOCTM M KMNacC OnacHOCTM U3y4yaeMou CMeECW.
CyMmapHas HopMaTuBHasi BENMYMHA, HanOgeHHasa No NMMUTUPYOLWEMY NPU3HaKy BPeAHOCTU, NpeaHasHadeHa ans
NCNONb30BaHUSA MPU PELUEHUN BOMPOCOB NpeaynpeauTenbHOro caHUTapHoro Hagsopa, ans pacdeta MAC v 1.4.,
T.e. MOXET ucnonb3oBaTbcs B kadyectse O1Y.

13.4. [Ina ob6ocHoBaHua [MOK TpebyeTcs pelwmTb BOMPOC O BblIOOpEe COOTBETCTBYHLMX WMHONKATOPHbBIX
BewecTB. [Mlog MHAMKATOPHLIM BELLECTBOM MOHUMAETCS KOMMOHEHT CMeCu, MO KOTOPOMY cnefyeT MpOBOAMTL
aHanuMTU4eCcKM KOHTPONb 3a pearbHbIM COoAepXaHWeM HOpMUPYeMOW CMecu B Bode B npegenax CyMMapHOro
HopmaTmBa. Bbibop MHOUKATOPHOrO BeLlecTBa MPOBOAMTCS Ha OCHOBE KPUTEPUEB M MPUHLMNOB, NpUBEOEHHbIX
HWXe B NopsaKe NPUOPUTETHOCTU:

- BbISIBIEHME Hanboree TOKCUYHbIX U ONaCHbIX KOMMOHEHTOB WU/Mnun NpPoOAYKTOB UX Tpchcpopmau,MM;

- M3y4YeHMe CpPaBHUTESNbHOW CTAbUNBbHOCTU KOMMOHEHTOB CMEecuM B Bode, B T.4. MO roKasaTensm
OnopasnaraemocTy;

- yder OTHOCUTENbHOW MaccChl (I'IpOLl,eHTHOFO CO,El,ep)KaHI/IFl) BeLlecCTB, BXOAALNX B COCTaB CMeCH;
- y4eT KOMMNOHEHTOB, onpeaenarlnx TexXxHonornieckoe npeaHasHa4veHme npenapara,;
- Hann4ne metoda onpeneneHna MHOUMKaTopHOro BellecTBa B BoAe.

YuunTbiBalOT Takke XapaKTepucTukn OMonorMyeckom akTMBHOCTM KOMMOHEHTOB MO AaHHbIM nnTepaTtypbl Unn
Mo XMMUYECKOM CTPYKTYype, obume 3aKOHOMEPHOCTU 6|/|0Tpchcbopmau,|/|v| B opraHmsme u1 I'IpeBpaLIJ,eHI/II7I B BoAe.

Ocoboe BHMMaHWe yaensdeTcda npogyktaMm TpaHcdopMmaLmm, KOTopble MOryT Oka3aTbecsi 6ornee TOKCUYHbIMU 1
onacHbIMK, YEeM KOMMOHEHTbI cMecu. Ecnn B cocTaB cmecu BXogdT OgHO wunu 6Gonee BelecTB, paHee He
N3YyYEHHbIX MO TOKCUKOSIOTMYECKUM U TUIMEHUYECKMM KPUTEPUSIM, HEODXOAMMO AOMOSTHUTENbHOE U3y4YeHME 3TUX
BewecTB ¢ Lenbio obocHoBaHusa MOK unu OLY - ocobeHHO Torga, Koraa Takoe BELEeCTBO MOXET BbICTYMaTb Kak
WHOWKATOp CMECH.

13.5. B coctaBe cymmapHoin HopmaTtueHon BenuuuHbl (MAK, OOY) paccunTbiBaloT yaernbHbleE HOPMAaTUBHI
KOMMOHEHTOB MPONOPLUOHANbEHO X MPOLEHTHOMY COAEpPXaHMI0 B UCXOOQHOM COCTaBe CMECU C y4eToM [0feBOoro
BKIlaga B pacyeTe Ha BECOBOE 3HayeHWe CyMMapHOro HopmaTtumea (Hanpumep, CyMMapHbld HOpMaTWMB CMECH,
coctosiwen n3 80% BewlectBa A n 20% BeuwecTtBa B, coctaenset 0,5 mr/n; Toraa yaenbHble HOPMaTMBbI 3TUX
BELLECTB COOTBETCTBEHHO paBHbl 0,4 n 0,1 mr/n). B npocTenwem crnyvae Lefnb HOPMUPOBAHUSA CMECU MOXET ObiTb
OOCTUIHyTa Torda, Korga ygenbHbli HOPMaTuB WHAOMKATOPHOIO BellecTBa COBMNagaeT C ero CyLlecTBYHOLLen
nHausmayanoHon MNAK (B 0co06eHHOCTM Npu OQHOM M TOM K€ NIMMUTUPYIOLLIEM NPU3HaKe BpeaHocTn). MNpakTnyeckn
COBMagarwlWmMMM MOXHO CuUMTaTb 3HaYeHusa yaenbHoW wn uHameugyanbHon (10K y KOHKpeTHOro BeliecTsa,
pasnuyatoLimecs mexay cobomn He Bonee 4yem B 3 pasa. B octanbHbIX criyyasax uenecoobpaseH BblOop Apyrux
WHOWKATOPHbIX BELLECTB, UCXOAA M3 TeX Xe (YKaszaHHbIX Bbllle) NPUHLMMNOB. B HEeKoTopbIX cUTyaLmax Heobxoaumbl
pekoMeHaaumMm no M3MeHeHulo pelenTypbl cmecu. Korga yaenbHbl HOpMaTMB NOTEHUUANbHOr0 MHANKATOPHOro
BewlecTBa B 5 - 10 pa3 Huxke ero ungusmnayansHon MNAOK, cnegyeTt usydntb OTHOCUTENBHYIO POSib KOMMOHEHTOB B
MX COBOKYMHOCTW ANS NOATBepXaeHusa 6onee yeM aganTMBHOIO AENCTBUS.

13.6. Ecnun coctaB cmecu pacluiMdpoBaH He MOMHOCTbI, HO BCE €€ KOMIMOHEHTbl CBA3aHbl eOVHCTBOM
npoucxoxaeHust (Hanpumep, NeKkapcTBEHHbIE CPeacTBa NMPUPOOHOrO MPOVCXOXKAEHMS), Takue CMecy B MpuHUMne
MOTYT GbITb U3Y4YEHbl U PErNamMmeHTMPOBaHbl aHaNOrM4YHbIM 06Pa3oM, HO C Y4ETOM CreayHoLLMX 0COBEHHOCTEN:

- LenecoobpasHo paclMpUTb HAaBop MHTErpanbHbIX NoKasaTene TOKCUYHOCTY;

- 06s13aTeNbHO UCCIefoBaTh OTAANEHHbIe (Cneunduyeckme) NPosiBeHNs TOKCUYHOCTM CMecH;

- DOMOSHUTENBbHO MOXET ObITb U3y4YeH XapakTep KOMOWHMPOBAHHOIO AEWCTBUSA BeLecTB (B 0COGEHHOCTU B
TeX cny4yasix, Korga nMMUTUPYIOLWMM NPU3HAKOM BPeOHOCTM CMEeCU Kak TakoOBOW SBMSIETCA CaHWTaApHO -
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TOKCUKONOrMYECKNN).

13.7. TurneHuveckne HopmaTtuBbl ONsl MpenapaToB, CMEeCel BELLEeCTB CMOXHOIO MOCTOSIHHOMO COCTaBa
OOJDKHbI ObITb BHECEHbI B 00wun nepevenb MNOK, OY ¢ ykasaHnem pernameHTtupytowero gokymenta (TY, FOCT)
Ha COCTaB CYMMapHOW HOPMAaTUBHOMW BENUYUHBLI NIMMUTUPYIOLLErO NpuU3HaKka BPEQHOCTM U Kracca OnacHOCTU
cMecHu, a Takke UHAMKaTOPHOro BelecTBa (Unu BELLECTB) U €70 KOHTPOSIbHOMO YPOBHS.

14. HopmupoBaHue BeLLecTB C y4eTOM 0cOobeHHOCTEN
UX NPUMEHEHNS

14.1. OcoBGEHHOCTM HOPMMPOBAHMSA NEKAPCTBEHHBLIX CPEACTB 3aBUCAT OT UX (PapMaKOOrMYecknx CBOMCTB.

C rMrneHnYecknx nosunLmMin NnekapcTBeHHble cpeacTBa, C y4eTOM TeXHOMOrMn NpousBoaCTBa U NPUMEHEHNS,
MOTyT GbITb YCIIOBHO pasgeneHbl Ha 5 Knaccos:

- NeKapCTBEHHbIE CPEACTBA C NPEUMYLLECTBEHHBIM OEACTBUEM HA PYHKLMOHANbHOE COCTOSIHWE OTAEMbHbIX
opraHoB 1 cuctem (1-n knacc);

- XMMUoTepaneBTUYECKNE CPpeacTBa, HanpuMep, cynbgaHunaMmmabl, aHTMBMOTUKK (2- Knacc);

- npenapartbl, BAMAOWMNE Ha OOMEH BeLLlecTB, BUTaMUHbI, afanToreHbl, acceHuumanbHble cpeactea (3-i
Knacc);

- NpenapaTbl ANg HapYyXXHOro npumeHeHns (4-i knacc);
- MONyNpPOAYyKTbl CMHTE3a hapMakoriornyeckmx npenapartos (5-1 Knacc).

Ona kaxOon M3 nepeyuncrieHHbIX rpynn TpebylTcsa AOMONMHUTENbHBbIE UMK YTOYHSAIOLWIME MeToaudeckue
noaxoasbl.

14.1.1. MNMpwn HopmMpOBaHMM BellecTB 1-ro knacca cregyeT paccMaTtpuBaTb TepaneBTUYECKMEe O03bl Kak
JencTByolMe U n3yyaTb B NOJOCTPbIX M XPOHMYECKMX OMbiTax A03bl Gonee Hu3kne, Yyem TepaneBTUYecCKMe.
MeToobl mMccnegoBaHMs OOMKHBI BKNHOYATh Kak nokasaTenu, CBsAI3aHHble C MeXaHM3MOM TepaneBTU4ECKOro
OencTBus, Tak M xapaktepusywowue nobouvHble addekTbl, npoTuBonokasaHus. Ob6a3aTenbHO NpPUMEHeHue
crneumpuieckmx AoNOMHUTENbHbIX Harpy3ok.

14.1.2. Npwn HOPMUPOBaHMM BELLECTB 2-T0 Krnacca - XMMUoTepaneBTUYECKUX CPEACTB - CreayeT yunTbiBaTb
UX Manyl TOKCUYHOCTb Hapsioy C BbICOKOW aHTUMWMKPOOHOM W CeHCUbMIMaupylowen akTUBHOCTbIO, YTO
obycroBnuBaeT HeOOXOOAUMMOCTb M3yyaTb AUCOMOTUYECKOE [OEWCTBUME HA MUKPOOMOLEHO3 Y MOAOMbITHBLIX
YXMBOTHbIX U annepruyeckme peakumu.

anHMMaﬂ BO BHWMaHME TO, YTO AHTUOUOTUKN W Cyﬂbd)aHMJ'laMl/l,El,bl 4acTo U ONUTENbHO MUCMNONb3YKTCA
HaceneHnem ans fneyeHnst n B T.4. - caMorneyvyeHusi, HeobxoamMmo B NOoAOCTPbIX N XPOHUYECKMX OMblTax MPUMEHATb
yepeaywuwmeca Harpyskm msyvyaemblM BeLeCTBOM B TepaneBTUYECKMX Oo3axX Mo cucrteme, aJeKkBaTHOMW cxeme
ledyeHunda 4yenoBeka, HO C y4eToM OTANYMIA OSIUTENBHOCTU XKU3HU U CKopocCTHn OBOMEHHbIX npoueccoB Yy XXNUBOTHbIX.

Mpy U3y4yeHUU BIUSIHUS XUMMOTEpPaneBTUYECKMX CPEACTB Ha MPOLECcChbl eCTECTBEHHOr0 CamMOOYMLLEHUS
BOJOEMOB HEOBX0AUMO YAENUTb BHUMaHWe AMHaMWUKE POCTa U OTMUPaHNA canpodUTHON MUKPOdopbI.

14.1.3. Tlpn rurMeHn4eckoM HOPMMPOBaHUU npenapatoB 3-r0 Knacca, T.e. COeAMHEHMUN, BIUSIOWNX Ha
obMeH BewecTB, HeobXOOUMO OLEHMBATb COOTHOLUEHME "“MOME3HOro - BPEeAHOro -  ONTUMarnbHOro
nHanddepeHTHOro" ypoHen. ObLLenprHATasa cTaHgapTHas cXxema uccrnegoBaHuim Npy HOPMUPOBAHUN BUTAMUHOB
6e3 yyeTa ux BUONOrMYecKon 3HaYMMOCTH Anst opraHM3ma, 6e3 KOHTPOns 3a coAepXXaHneMm Ux B palMoHe nuTaHus
HegonycTuma.

Mpv NNaHMpoBaHWM UccrneaoBaHNUi No HOPMUPOBAHUMIO PSAAA NEKAaPCTBEHHbIX CPeacTB, 0COBGEHHO rOPMOHOB,
HapKOTUYECKNX W OPYrUX NEKapCTBEHHbIX CPeacTB rpynnbl A criegyeT yuuTbiBaTb OCOGEHHOCTM MOBEAEHMs
BEllecTBa B 3aBMCUMOCTM OT MyTU MOCTYMNSIEHWsSI B OpraHvWaM, Hanpumep, npeobrajatolylo akTMBHOCTb Mpw
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nepKyTaHHOM BO34EMCTBUN OTOENbHbIX rpynn ropoMOHOB.

14.1.4. Tpn un3y4eHUN TOKCUYHOCTM MNPenapaToB HaPYXHOro mnpuMeHeHus (4-n knacc) Hapsgy c
OoOLIenpuHATON  NpOrpamMMoN  UCCedoBaHMM  00sA3aTeribHbIM - AOMOSMHUTENbHLIM  3NIEMEHTOM  ABISIETCS
yrnybneHHoe n3ydeHme MeCTHOIo pasgpaxaroLwero U KOXHO - pe3opbTMBHOro 4eNCTBUS.

14.1.5. MNpwn obocHoBaHmm MNOK 1 O1Y nonynpoAayKTOB CMHTE3a NeKkapCTBEHHbIX cpeacTts (5-1 knacc) nnax
nccrnegoBaHUn MakcumarnsHO npubnmxkaetcsa K obwenpuHaToMmy. OgHako U B 3TOM CryYae MoJfie3HO y4uTbiBaTb
hapmakonornyeckme CBOMCTBa KOHEYHbLIX NPOAYKTOB.

14.1.6. YcKopeHHOe HOpMUPOBaHUE NEKAPCTBEHHBIX NpenapaToB MMeeT psif 0COBEHHOCTEI:

- LUMPOKO NpUMeEHsiEMbIEe B TMIrMeHe ypaBHeHus pacdeTta ans npordosa MH[, MAOxp. v NAK B BOge Ha ocHoBe
DL50 v MNAOK paboyen 30HbI U Ap. HENPUMEHUMbI, T.K. HE YYMTbIBAKOT BbICOKOW CMEUMEPUUYHOCTU N aKTUBHOCTU
NeKkapcTB, a TakkKe B CBA3U C TEM, YTO OHW HEe BXOAWNM B obyyaloLlme BbIGOPKM Npu pacyeTe ypaBHEHUN;

- MPUMEHEHME YpaBHEHUI BO3MOXHO TMNPW HaNUYMM 3aKOHOMEPHBLIX MaTeMaTM4ecKux CcBssein Ans
(hapMaKonormyecknx CpeacTs U UX NONYNpPOAYKTOB, 0GbeANHEHHbIX 0OLWMM MexaHU3MoM aeicTeus. [Mpu Hanuymm
psaga BewectB C OOLWMM CTPOEHMEM, MeXaHU3MOM [elcTBUS U OBOCHOBaHHBLIMW HOpMaTMBamMu LOMYCTUMbI
pacyeTbl HOBbIX PEFPECCUOHHBIX YpaBHEHWUI 1 HOPMMPOBaHKE No aHanoruu;

- OCHOBOW [Ans1 YCKOPEHHOro HOPMWPOBaHUSA FEeKapCTBEHHbIX MNpenapatoB CRYXWUT MNPenMyLLeCTBEHHO
3KCMPECC - IKCMEPUMEHT, C MOCreayloLlmMM MPOrHO30M MOPOroBbiX [A03 HA OCHOBE KONIMYECTBEHHOW OLIEHKM
KymMynsaumm, n3oaddektnsHbix o3 B 30-gHeBHOM onbiTe v MNAn3ak.

14.2. OCOBEHHOCTM HOPMMPOBAHUS MOBEPXHOCTHO - akTuBHbIX BewecTB ([MAB) cBs3aHbl C LUMPOKAM
pacnpocTpaHeHNEM 3TMX BELLECTB U NPenapaTtoB Ha X OCHOBE B MPOMBILMEHHOCTU U B ObITy. [Mo3TOMY OOUH 13
BeayLwmx kputepues onacHoctu NAB - GuopasnaraemocTb.

14.2.1. Bwnopasnaraemoctb oueHuBaetca B cootBeTctBUM ¢ [OCTom P 50595-93. [NapannensHo
naeHTUULMPYIOTCA NPOAYKTbI TpaHcopMauun 1 onpeaenseTcs nx OTHOCUTENbHas TOKCUYHOCTb U OMacHOCTb.

14.2.2. YuntbiBasi 0COOEHHOCTU naTtoreHesa nHTokcukaumm MNAB - BNnusHMe Ha NUNUAHBIN OOMEH, U3MEHEeHUS
KOTOPOro npomcxonaT y nabopaTopHbIX XUBOTHbIX 6onee yem yepesd 30 AHEN - ANUTENbHOCTb TOKCUKONOMMYECKoro
3KCnepuMeHTa He MOXET ObITb MeHee 3-X MecsiLEB.

14.2.3. Tlpu HopmupoBaHUM KaTUOHHbLIX [MAB u3yyeHne cnocoBHOCTM BbI3bIBaTb OTAANEHHbIE W
annepreHHbIn adpekTbl 00s1I3aTENBHO.

14.2.4. O6ocHOoBaHME HOPMAaTUBOB ANS MpenapaTtoB, MOWLLMX CPeacTB, B COCTaB KOTOpbiX BxoasT [1AB,
NpoBOAAT B COOTBETCTBUM C TpeboBaHUAMMU, KacatoLLMMNCA HOPMUPOBAHUSA CMECEWN.

14.3. PeareHTbl, NpYMEHsIEMble B BOJOOYMCTKE M BOAOCHabXeHMM, B T.4. (PNOKYNsSHTbI, KOArynsHThbl,
aHTUHAKWMWHbBI, aHTUKOPPO3NOHHLIE CPeacTBa U Ap. Noanexar HOPMUPOBaHMIKD C 0bsi3aTeNbHbIM 060CHOBaHMEM
MAK. NccnegoBaHus obsi3aTenbHO AOMMKHBI BKIIOYATbL Crieayowme AONONHUTENbHbIE pasdensbl.

14.3.1. OnpegeneHune codepxaHus npumecei B peareHTe. KOHTPONO NOANEXUT codepKaHne UCXOOHbIX U
MPOMEXYTOYHbIX NPOAYKTOB CUMHTE3a, CTabunmaaTopsl, NnacTudukaTopbl U T.4., YCTaHABNMBAETCA KOHLIEHTpauus
npumecerr B Mr/kr npoaykta. lpu OLEHKe OnacHOCTM MpUMecei WCXOOAAT W3 MNPEAMNOSOXEHNUs, 4YTO Mpu
pacTBOPEHUM peareHTa B BOAE OHM MOSMHOCTBLI0 3KCTparupyoTcsa. PaccunMTbiBaloTCA KOHUEHTPALMW BbISBMEHHbIX
npumecen, KoTopble MoryT oGpa3oBaThCs B BOAE NP CoAepXaHun B Hell peareHTa Ha ypoBHe 3 - 5 paboumx gos.

14.3.2. AHanu3 npumMecen, pacTBopMMbIX B Boe. [Na 3TOro peareHT pacTBOPSETCHA B BOAE B KOHLIEHTpaLuu,
npesbiatoen pabouyio o3y B 3 - 5 pas. Bpemsa akcnosuvumm 1 - 24 yaca B 3aBUCMMOCTU OT YCROBWUMA
NPUMEHEHUs peareHTa M CBOWCTB MNpUMeEcen, KOTopble MNpearnonoXnTensHO MOryT 3KCTparMpoBaTbCs BOAOW
(pacTBOPUMOCTb, CTAabBUNBLHOCTL, NEeTy4YecTb). Pe3ynbTaThl, NpeacTaBneHHble B Mr/n BoAbl, conocTtasnstotes ¢ MNMAK
unu OL1Y oGHapy>KeHHbIX BELLECTB U OLEHMBAETCSA ONACHOCTb NPUMECEN Ui HEOBXOANMOCTb X HOPMUPOBAHUS.

14.3.3. M3y4aeTcst cTabMnbHOCTb peareHta ¢ obs3aTenbHbIM OonpeaerieHnemM npoaykToB TpaHcopmauum
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noa Bo3aencTeBMeM (paKTOPOB, KOTOPbIM OH pearibHO NoJBepraeTcs B NpoLecce BoAONOAroTOBKM U BOOOOYMCTKM.
Ocob6oe BHUMaHWe yaenseTca o6pa3oBaHmWio NPOAYKTOB TpaHC(opMaLum Npu XnopupoBaHumn Boabi.

14.3.4. OueHka pe3ynbTaToB HOPMWUPOBAaHWA  peareHToB, TMPUMEHSIEMbIX B  BOAOCHAGXeHWUH,
OCYLLECTBAETCS MO CNeAYWUM KpUTEPUSIM:

- COOTHOLLEHME pabounx Ao3 1 BennyuHbl MNMKxp. N0 TOKCUKONOrM4eckomy npuaHaky BpegHocTu - ecnm MKxp.
HXe 2 - 3-kpaTHOW BeNWUYNHbI paboyert 103bl, peareHT He PEKOMEHAYETCS K MPUMEHEHUIO;

- KIlacc OnacHOCTM - pa3peLlaeTcs NPUMEHSTb B Ka4eCcTBE peareHToB B BOAOCHa0OXeHUN TOoMbKo BelecTBa 3
- 4 KnaccoB OMacHoOCTH;

- cofepxaHne npMmecen He OomKHO npeBbiwaTh 1/2 nx MK B pacyeTe Ha 3-kpaTHyto pabouyto 0o3y.
CokpalleHnst u ycrioBHble 0003Ha4YeHMs

MAOK - npegeneHO gonycTMas KOHUEeHTpaums

O[LlY - OpUEHTMPOBOYHDIN JOMYCTUMbIN YPOBEHb

DL50 - po3a cpegHsisi cmepTenbHas

CL50 - KoHUeHTpauusa cpegHas cMmepTeribHas

TL50 - cpeaHee Bpems rmbenm XnBOTHbIX

Lim - OpoT OCTPOTO HENCTBUA
ac
NOnsx (Lim ) - noporoBas Io3a MOAOCTPOTO OIMHTAa
subac
noxp. (Lim ), ( MKxp.) - noporosas nozsa ( KoHUeHTpauwms)
chr

XPOHMUECKOTI'O OIIEITa
MOo6w. (MKobwy.) - noporoBas [o3a (KOHLEHTpaLMs) XPOHUYECKOro onbiTa No obLeTokcu4eckoMmy addekTy

MKopr. - noporoBasi KOHLIEHTpaLuMs N0 OpraHONeNnTU4YECKOMY NPU3HaKky BpeaHOCTH
MKcaH. - noporoBasi KOHLEHTPaLMS MO BIINSIHUIO HA CAHUTaPHLIN peXxuM BogoemMa
MH[ - makcumanbHas HegencTByoLWas 403a XPOHNYECKOro onbITa
MHOo6L. - makcumanbHasi HeencTBYoLWasa 403a XPOHNYECKOro OnbiTa No 0bLeToKkCn4eckoMy adhekTy
MH[oTa. - MakcumanbHas HeAencTByoLLas 4o3a XPOHUYECKOro OnbiTa No OTAaneHHbIM addekTam
MHK - makcumanbHasa HeenCTBYIoLLasa KOHLEHTpauus
OC[H - gponyctnmas cytodHasi osa
BIK - buoxmmumyeckoe noTpebneHue kucnopoaa
K3 - koadpduuneHT 3anaca gns pacyeta MH[ Ha ocHose N[
Cnncok nutepaTypsbl
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