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BeBepeHue

Metog 6uotecTupoBaHus LUMPOKG UCTOMb3YETCH B NocnejHee Bpems
NSl OLEHKN TOKCUYHOCTU 1 NOBEPXHOCTHBIX BOA, U AOHHbIX OTNOXEHWA. UH-
opmauus, nonyyaemasi B xoae 6GuoTecTupoBaHusi AaeT uHgopmauumio o
B037eliCTBUN Ha MAPOBUOTY BCEro Komrnekca HaxoAsLMXCs B BOAHOM 06b-
ekTe BeLyecTs. B cnyyanx akCTpemanbHO BbICOKUX 3arpsisHEHUA v B YCNoBu-
AX YpesBblualiHbix cuTyauuii (UC) Heobxoaumo mnomny4veHvie ornepaTusBHOMN
uHdOopMaLMN ANA NPUHATAS YNPaBMEeHYeckux pelueHuid. B cBssn c yem He-
06X0AMMO UCMOMNb30BaTh 3KCMPECCHBIE METOAUKN BUoTEeCTUPOBaHNA.

Hacrosiye pekomeHgaLuun OTBEYaloT TpebOBaHWSM ONepaTuBHOCTU
nonyyeHus Guomnorudeckolt nHgopmaumn: 1) peakumsa xemoTtakcuca nos3so-
fISIET MPaKTUHeckn 3a 1 Y NoMy4nTb OTBETHYIO peakuuio TecT-06bekToB Ha
Bo3gelicTBue nccnegyemolt npobbl Bogbl; 2) BblOpaHHEI TecT-06bekT (Pa-
ramecium caudatum) sBnsieTCs OAHWUM U3 UeHTpanbHbIX BUAOB MUKPO300-
NNaHKTEPOB NpPaKTUYECKN BO BCEX BOAHbIX OObEKTax, 4YTO MO3BOMSET uC-
nonb3oBaTh €ro BO BCEX pPerMoHax CcTpaHbl; 3) meTtoauka GrmotecTnposaHus
Mo BbDKUBAEMOCTYA 300MNMaHKTEPOB MO3BONSIET UCMOMb30BATh NPUPOAHbIE
flonynsiuMK UCCriefyemMoro perioHa, orobpaHHble B (OOHOBbIX (HE3arps3HeH-
HbIX y4YacTkax) BoAHbIX 06bEKTOB. B cBA3K C Tem, YTO rMApobUOHTEI peari-
PYIOT Ha crneunduKy rmapoXMMNYECKOro COCTaBa BOAHBIX OOBLEKTOB pasnuy-
HbIX PEMIOHOB MpeanoYTUTENLHEE UCTIONBL30BaTh B criydasix YC npupoptbie
nonynsiuun ruapoOnOHTOB, 0TOOpaHHbie U3 hoHOBbLIX (YCIOBHO YUCTLIX yua-
cTkoB). [ins aTOro B pekomeHjaumsix npusefeH CMUCOK BO3MOXHbIX TECT-
0OBLEKTOB C yKasaHueM UX 3KOOrMYecknx ocobeHHOCTel B OTHOLUGHUN TEM-
nepatypHoro cakropa, pH-cpeabl, MUHepanusaumu.
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PEKOMEHAALUMN

OUEHKA TOKCUYHOCTW NOBEPXHOCTHLIX BOA CYLUN
B yYCnoBuUsiX YPE3BbIYAUHBLIX CUTYALUN
METOAOM 3KCMPECCHOIO BUOTECTUPOBAHUA

[ara BeegeHus - 2011-10-01

1 Obnactb NpuMeHeHUs

Hactoswue pekomeHAauuM ycTaHaBnUBalOT METOAUKY SKCMPECCHOro
6uoTecTupoBaHusa 1 NOPAAOK NPOBEAEHUA OLIEHKN TOKCUYHOCTU MOBEPXHO-
cTHbiX Bog cyuwm (MBC) B ycroBusix YpessbiyaiiHbix cutyauyuii (YC) n npose-
AeHus onepaTuBHbIX paboTt B moHuTopuHre NBC B ycnoeusx YC.

PekomeHpaumn npefHasHaveHbl Ansi opraHusaumii HabniogartenbHoi
cetn depepancHoit cnyxObl N0 M’MAPOMETEOPOSIOTMUA 1 MOHUTOPUHIY OKPY-
xawollein cpefbl (Pocrngpomera), ocylecTBALWUX opraHU3aLuuio u npose-
AeHve HabnopeHuit 3a 3arpsisHeHuem MBC B coctaBe [ocyaapcrBeHHOW
cnyx6bl HaGnoaeHu 3a cocTosiHueM okpyxatowei cpeapbl (FCH) Poccuu.

Hacrosiwme pekomernaauum mMoryT ObiTb UCNONL30BaHbLI B KayecTse mMe-
TOAVYECKOro Mocobusi crneunanucTamu 1 NpakTuieckumn paboTHukamu npu-
POLOOXPaHHbIX OpraHu3aLuii, ocyLLecTBRsAoWmX HabnoaeHns 3a 3arpsisHe-
HWEM OKpyxaloLLeli cpeabl, a Taioke ANA OLUEHKU TOKCUYECKOro 3arpsisHeHUs
NOBEPXHOCTHbIX BOJ, CyLLI.

2 HopmaTuBHbIE CCbINKN

B HacTosilmMx  peKoMeHfauusX WUCMoNb30BaHbl CChINKM Ha cneayio-
e HOPMaTUBHbLIC [OKYMEHTHL

FOCT 19179-73 T'vpporiorus cylui. TepmuHb! ¥ onpegeneHus

FOCT 17.1.1.01-77 Oxpana npupoasl. [ugpocdepa. Ucnonb3osaHue u
oxpaHa Bog. OCHOBHbIE TEPMUHBI U OnpeaeneHns

FOCT 17.1.5.05-85 OxpaHa npupogsl. ugpocdepa. Obiiue Tpebdosa-
HUS1 K oTOOpY NPOG NOBEPXHOCTHBLIX ¥ MOPCKUX BOA, Nbda U atmMocthepHbIX
ocafKos

FOCT 27065-86 Kauyecteo Bog. TepmuHbl U onpegeneHust

P 52.24.566-94 PexomeHgaumv. MeToabl TOKCUKONOMMYECKON OLEHKU
3arpA3HeHUs NPEeCHOBOAHbLIX 3KOCUCTEM

PL 52.24.609-99 OpraHusauus v nposeaeHue HabniogeHwin 3a cogep-
JKaHNeM 3arpsA3HSIOLLUMX BELLECTB B JOHHbIX OTIIOXEHUSX
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Pl 52.24.635-2002 MNpoeepeHvie HabnioAeHUl i 32 TOKCUYECKUM 3arps3-
HEHNEeM [JOHHbIX OTMIOXEHUI B NPECHOBOAHBIX 3KOCUCTEMAaxX Ha ocHoee 6Guo-
TEeCTUpOBaHNA

PL 52.24.309-2004 Opranusauust v NpoBeAeHMe PeXvMHbIX Habnwoae-
Huii 3a 3arpsisHEHVEM MOBEPXHOCTHBIX BOA CyLUM Ha ceTn Pocrugpometa

PO 52.24.662-2004 PekomeHpaumu. OueHKa TOKCUYECKOro 3arpasHeHus
NPUPOAHbBIX BOA U AOHHLIX OTIIOXEHUIA NPECHOBOAHBLIX 3KOCUCTEM MEeToaMu
BuoTecTupoBaHus ¢ UCNONb3OBaAHUEM KONOBPATOK

PO 52.24.670-2005 YHuduuUMpOBaHHbIA METOA OnpefeneHwus ocTpoi
TOKCUYHOCTU NPOO MOBEPXHOCTHLIX BOA CylUW, COAEpXaLMX B3BELUEHHbIe
BelecTsa

P 52.24.690-2006 PexomeHpgaumu. OueHKa TOKCUYECKOro 3arpsi3HEHUS
BOA BOAOTOKOB 1 BOAOEMOB PasfMyHOA COfIEHOCTH U 30H CMELIEHNST PEYHbIX
VN MOPCKUX BOJ, METOAaMN GUOTECTUPOBaHUS

P 52.24.695-2007 PexomeHaaumu. OueHKa TOKCUYECKOro 3arps3HeHus
NpUPOAHLIX BOA U AOHHBIX OTNOXEHWUIA BOAHBLIX 9KOCUCTEM 1O KO3hpULMEHTY
pereHepauuu nonynsauumn

Mpumeuanue- Ccbiikyu Ha OCTanbHbIE HOPMATUBHBIE JOKYMEHTbI
npusefeHsl B pasaene 6, nyHkrax 7.2 u 8.2.

3 TepmuHbl, onpegerneHus U 0603HaYeHUs

B HacToswmx pekoMeHAauMsX ucnone3oBaHbl Crefyowue TEPMUHBI 1
onpeaeneHus:

3.1

6uorecTupoBaHue (6uonornyeckoe tectupoBanue). OLeHKa ka-
YecTBa OGBLEKTOB OKpyXatoLel cpefbl (Boab! 1 Ap.) N0 OTBETHLIM peakLu-
AIM KVBbIX OPraHN3MOB, AIBNAIOLMUXCA TeCT-00bekTaMn

[FOCT 27065-86, ctatbs 39]

3.2 6uotect: COBOKYNHOCTb NPMEMOB NONy4eHnsi MHPOPMaLUUn O TOK-
CUYHOCTU BOAbI (OHHBIX OTAOXKEHWA) AN rMApPOGUOHTOB Ha OCHOBE peru-
cTpauuu peakuuii Tect-obbvekta (P 52.24.566).

3.3 BoaHblit 06beKT: CocpegoToyeHne NpMpoaHbIX BOS Ha NOBEPXHO-
CT¥ cywwn, NuBo B rOPHLIX NOpPOAaX UMeloLLee XapakTepHble (OpMbl pacnpo-
CTpaHeHus 1 YyepTol pexxuma (P 52.24.566).

3.4 3arpsizHeHMe TOoKcuueckoe: 3arpsasHeHue BoAbl BOAOEMOB W BOAO-
TOKOB TOKCM4HbIMM BELLECTBaMW.

3.5 3oonnaxkTepbl: NpegcTaBuTeny 300NNAHKTOHA (COBOKYMHOCTL Ha-
cernsiloLMx Tonwly BoAbl 6eCrno3BOHOYHBIX XKUBOTHBIX, NACCUBHO NEpeHoCcU-
MbIX TeveHusimu) [11.

Ka4yecTBO BOAbI: XapakrepucTuka cocrasa u CBOWCTB BOAbI, Of-
penensiiowas NnpurofAHOCTb ee A5 KOHKPETHbIX BUAOB BOAONONbL30BaHUs!
[FOCT 27065-86, ctaths 2]
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3.7
KOHTPONb KauecTBa BoAbl: [poBepka COOTBETCTBUS Noka3aTtened
KayecTBa BOAb! YCTAHOBIEHHLIM HOPMaM 1 TpeBoBaHUsM
[FOCT 27065-86, cratbs 2]

3.8 kpuTepuii TOKCUYHOCTU. 3Ha4eHue nokasaTensi TOKCUYHOCTU, Ha
OCHOBaHUW KOTOPOro CyAsT O HanMyun TOKCUHECKOro AEWCTBUS.

3.9 meTpomnoruueckasi xapakTepucTuka MeTopa: Xapakrepuctuka
YyBCTBUTENBHOCTM MeToAa, onpeaensiemas ansa TecT-oobekra no LC 5 npu
BO3AENCTBUN 3TANIOHHOTO TOokcukaHTa (meab (Il) cepHokucnas, kanuii asy-
XPOMOBOKMNCHbIiA).

3.10 ocTpoe TOKCMuecKoe AelcTBUe (OcTpasi TOKCMYHOCTL); OT/:
BospeiicTBue, BbisbiBalowee ObICTPYID OTBETHYIO peakuuio TecT-o6bekTa.
OcTpoe TOKCMYecKkOEe [eliCTBME Yalle BCero OonpeaensiioT no TecT-
peaxkuyuu «rubenb» UNM «BLDKUBAEMOCTb» B YCMOBUSX KpPaTKOBPEMEHHOro
GuotectuposaHus. Mpu ucnonb3oBaHWK KONOBPATOK M APYrUX OpraHu3moB
MUKPO3O0OMNAHKTOHa ANUTENbHOCTb BO3AEHCTBUS COCTaBMSET OT 6 A0 24 4
(P 52.24.662).

3.11 noka3sarenb TokcuuHocTu: [IpusHak Tect-oObekTa, wcnonL3ye-
MbliA 41151 OUEHKW TOKCUYHOCTY BOZbI.

3.12 noBepxHocTHbIe BoAbl cyuun; NBC: Boabl, Haxoasiymecs Ha no-
BEPXHOCTY CyLUM B BWe Pa3nuyHbiX BOgHbIX 06bekToB (P 52.24.566).

3.13 npo6a Boabt: KonuuecTBo BoAbl, NpeaHa3HayeHHOe Ans uccne-
foBaHus.

3.14 nyHKT HabniogeHui 3a 3arpA3HeHueM NMOBEpPXHOCTHLIX BOA
cywu MocyaapcTeeHHol ceTu HaGniogeHun Pocrugpomera: Mecto Ha
BOAOEME WNU BOAOTOKE, FAe NPOBOAAT KOMMMEKC paGoT Ana nomnyyeHus
AaHHbIX O Ka4YecTBe BOAbI UNW AOHHbIX oTnoxeHuii. (PL 52.24.635).

3.15 pesynbTtat 6MoTecTupoBaHuna: KoHeuHblli BLIBOA O TOKCUMHOCTU
BOAHON Cpeabl, yCTaHOBMEHHbIA B xoAe buoTecTupoBaHus.

3.16 TecT-06bekT: OpraHuam, KOTOPbLI MCMONL3YIOT Npu GuoTecTupo-
BaHUu (MHy3opuwn, gadHum u T.4.) (P 52.24.566).

3.17 TecT-nokasarenb: lNokasarenb XM3HEAEATENBHOCTU (NOBEAEHYE-
CKue peakunn, pasmMHOXEHUe, BbDKMBAEMOCTb U T.A.) TecT-00bekTa, ucnonb-
3yembivi ANA onpeaenexHusa TokcuyHoctu MBC.

3.18 TOKCHM4YHOCTL BOAbI: CBOICTBO BO/Abl BbI3biBATL NaTonoruveckue
M3MEeHeHus unu rmbens opraHu3MoB, 0OyCrnoBfeHHbIe NPUCYTCTBUEM B HEA
TOKCUYHbIX BewlecTs (P 52.24.566).

3.19 ToKCMKONOrM4eckuit IKCNepPUMeHT: JKCMEPUMEHT, B XOfe KOTO-
poro OLEHVBAIOT BIMSIHWE HA TECT-00BEKT UCMbITHIBAEMOI BOALI UMW XUMU-
yeckoro coefuHeHuss. CoCToUT U3 ABYX Cepuii: OnbIT (C BO3AENCTBUEM BO-
Abl UM XUMUYECKOro COeAMHEHWN) W KOHTponb (0e3 Bo3peicTans, HO B
Tex xe ycnosusx) (P 52.24.566).

3.20 ycnoBHO YMCTLI# y4acTOK BOAQHOro o6bekra: OObIMHO 3TO ho-
HOBBbIIt CTBOP.

3
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3.21 c¢hoHoBbIM cTBOpP: CTBOP, pPacnoriokeHHbI Ha pacCcTosHUN He
mMeHee 1 KM Bbillle MCTOYHWKa 3arpRsHenus (P 52.24.566).

3.22 xemoTakcuc: [BuraTenbHble peakumm cBoOOQHO nepeaBurato-
LMXCH pacTUTENbHBIX U MPOCTEMLLINX XKUBOTHBLIX OPraHM3MOB, a TakKe KNeToK
(30ocnop, cnepMaTo3onaoB, NENKOLMTOB 1 AP.) Mo BNUSHUEM XUMUYECKUX
pasgpaxureneii [2].

3.23 ype3BbivaitHas cutyauun; YC: OOcraHoBKka Ha onpeaeneHHon
TeppuTOpUM, CrIOXMBLUIAACA B pe3ynbTare asapuu, OnacHoro NpupogHOro
SIBNIEHUs!, KaTacTpoddbl, CTUXMIHOFO UNK UHOro GeACTBMS, KOTOPLIE MOTYT No-
Bneub unu nosneknu 3a coboil YenosBeueckue XepTBbl, yliepd 3gopoBbio
noaei unu okpyxaloLLei NpupoaHON Cpeae, 3HauuTenbHbIe MaTepuanbHble
NOTEPY U HapyLUEHUE YCNOBUIA XU3HeAesTenbHOCTM nioaei [3].

3.24 4yyBCTBUTENLHOCTb TecT-06beKTa: HuKHAA rpaHuua AvanasoHa
[eNCTBUA 3TANOHHOTO TOKCMKAHTa, NpW KOTOpo# o0BHapyXuBaloT napameTpbl
€ro TOKCUHYHOCTYU Ha TeCT-00bEeKT.

3.25 3aTanoHHbIA TOKCUKAHT: TOKCMYeckoe BELeCTBO, UCNONb3yemoe
Ansl NpOBepKM YyBCTBUTENBHOCTU GuoTecTa unu TecT-obbekTa (P 52.24.566).

3.26 LCg : KoHUeHTpauus TOKCMKaHTa, npuwBoasias kK rmbenu 50 %
B3SATOI AJIS AKCHepumeHTa BbiGopky.

4 O6wmMe NonoXeHus

4.1 Hacrosilve pekomeHAauMM ycTaHaBnuBaloT TpeboBaHUA U ycno-
BUSI MO NPOBEAEHWIO 3KcnpeccHoro Guotectuposanus MNBC B ycnosusix YC,
0GyCNOBNEHHOrO BbICOKUM YPOBHEM 3arpsisHEHWst UNN NPUCYTCTBUEM onac-
HbIX TOKCUMECKUX BELLECTB, NOCTynaloluxX B BOgHbIC 00LEKTH B XoAe aBa-
puit, 3annoBbiX cOpPOCOB, C LENbi0  BhISICHEHNS YPE3BblYaiiHbIX SKONoruye-
CKUX cuTyaumin.

4.2 3icnpeccHoe buotectuposanue MBC npoBogAT ¢ Lenbio nposep-
KW COOTBETCTBUS Ka4ecTBa OTAEMbHbLIX uccnegyemMbix npob Bodbl yCTaHOE-
NeHHbIM HopMam 6e3 uaeHTMGUKALMK 3arps3HAOWMX BELLEeCTB U MX Konu-
YECTBEHHbIX XapaKTepucTuk [4].

4.3 Boga KoHTponbHOro crBopa (NpupoaHasl Boaa) He AOMKHA OKasbl-
BaTb TOKCUYECKoro AeiAcTBus (XxpoHudeckoro u, Tem Gonee, OcTporo) Ha
TecT-00BeKThI, MUCnonbayemblie Anst GuotecTuposaHus [4].

4.4 bunotectuposanue NBC ocHoBaHO Ha onpegeneHuu nokasarenei
TOKCUMHOCTY nccneayemoii npobbl Bogbl, 0TOOpaHHO! B 30HE BMUSHUS UC-
TOYHUKA 3ArpsBHEHUs, U UX OTMMYUN OT KOHTPOSbHOK Npobki, OTOGPaHHOM
Ha YCNOBHO YMCTOM y4acTke BOAHOro 06bekTa U BOAONPOBOAHON BOAOHK vc-
cnefyemoro pervoHa.

4.5 DkcnpeccHoe GuotecTuposaHue TokcuyHocTu NBC B yenosusix UC
AaeT BO3MOXHOCTb 32 KOPOTKUM MPOMEXYTOK BpEMEHM:

- OLEHWUTb TOKCUYHOCTb NpoGbl BoAbI,
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- BbISIBUTL TOYKM (CTBOPb!) Y YYaCTKUW C 4pEe3BbivaliHON SKOMOrMYecKon
cuTyauven;

- OLEHUTb BIIMSIHUE UCTOYHUKOB 3arpsi3HEHMS1 HA COCTOsIHUE BOLHOW CO-
CTaBnsiioLelt BogHOro o6bekTa;

- OLIEHUTb 3KOTOKCUKONOTMYECKMIA CTaTyC BOAHOrO o6bekTa unu ero yya-
CTKa;

- OLEHUTb 3KOMOro-TOKCUKOMOTYYECKoe COCTOSIHWE BOAHOrO obbekra B
KOMMNNEKCe C MEeToAamu OUOUHANKALMOHHLIX U PNINKO-XUMUYECKUX uccrne-
A0BaHuiA.

4.6 [Ins oueHku TokcuyHocTu MNBC ncnonesyloT He meHee Tpex GuoTec-
TOB C pasHbIMU TECT-00bexTamu, NMMbo Tpex TecT-Nokasarenel OfHOro TecT-
ofbekTa. Habop GUOTECTOB 1 TECT-MoKasaTeneli JOMKEH SKOSIOrMYecKy co-
OTBETCTBOBATb PErYOHy UCCNEAoBaHNA cornacHo npunoxexusm A, Bu (P
52.24.690).

4.7 B cocraBe cuctemsl moHuTopuHra NMBC pexumHbie HabnioaeHus u
HabntogeHust B ycnoeusix YC no TOKCUKOMOrMYECKMM MoKasaTensim MeToaoM
OuoTecTUpOBaHUS NpPoOBOAAT MO  nporpammam paboTr  onepaTuBHO-
MPOM3BOACTBEHHbBIX NOAPA3AENEHNIA TEpPUTOPUATTbHBIX YNPaBReHuii no rma-
pomMeTeponor U MOHUTOPUHIY okpyxaioLei cpegbl (YIMC) Pocrugpomera
B cootBeTcTBUU ¢ TpeboraHusmu P 52.24.309 — ansi NOBEPXHOCTHLIX BOA
cywn, PO52.24.609 u P[] 52.24.635 — ans BoA v AOHHBIX OTIOXEHWIA.

4.8 PesynbTaTbl MO OLIEHKE TOKCUYHOCTY BoA MeToAom BuorecTupoBa-
Hust B ycnosusix YUC, B 3aBrcumOoCT# OT UX MacluTtaba, npeacTaBnsioT B opra-
Hbl ynpaBrneHusi E4UHON rocyjapcTBEHHON CUCTEMB! NpegynpexaeHus n nu-
ksuaauumn YC (PCYC) cooTBETCTBYIOLLErO YPOBHS (pPEernoHanbHbelii, TeppuTo-
pyanbHbIf 1 MECTHBIN, 0GbEKTOBbIN).

§ OcHoBHble NpUHUMUMNBI GMOTECTMPOBaHUA MOBEPXHOCTHLIX
BOJ cyluM B ycnosusx YC

5.1 B xope 6uotectuposanus NBC B ycnosusix YC ycraHaBnvBalor:

- Hanuume nNUBO OTCYTCTBUE TOKCUYECKOrO AEHCTBUS OTAENbHbIX Npob
BOZbI;

- OCTPOE TOKCUYECKOe AeiCTBME OTAENbHBLIX NPo6 BOAbI,

- KpaTHOCTb pasbasneHust Boa, cHumawiwy OT[, B cnyyae ero obHa-
PYXeHus,

- paitoH 3KONOrM4ecKoro HeGnarononyyus UCCreayemoi akBaTtopuu.

5.2 OxcnpeccHoe GuotectupoaHue MNBC npoBoAsT ¢ UCNoNb3oBaHUEM
pas3nuuHbIX TeCT-06bEKTOB: MHMY30pUiA, KONMOBPATOK, pakoobpasHbIX, MUKPO-
BOAOPOCHeit, MakpouToB, a TarKe NPUPOARHLIX Nonynauuii rmapobuoHTOB,
0TOOpaHHbIX U3 YCIOBHO YNCTbIX ((POHOBLIX) YYACTKOB UCCIefyeMOoro BOgHO-
ro obvexra.

5.3 Vcnonb3oBaHne NpUPOAHLIX MOMynsuuii rmapobnoHTOB MMeeT npe-
vmvyllecTea:

5
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- rMApoBVOHTBLI K3 MUCCreAyemMoro BOAHOTO OGbeKra UCKIIoYaloT peak-
LMo Ha U3NKO-XUMUYECkMe OCOBEHHOCTY BOAbI, KOTOPasi MOXET UMETHL Me-
CTO y naBopaTopHbIX KyNbTYp rapoOUOHTOB;

- BO3MOXHOCTb NPOrHO3UPOBAHWA COCTOSIHUSI KOHKPETHbIX MONynsumii
rMApoGUOHTOB B UCCNEAYEMOM PErvoHe B CBA3W C MPOU3OLLEALLIMM 3arpsi3-
HeHuewm.

Mcrions3osaHne NpUpoAHbIX Nonynsiuvini ruApobUOHTOB UMEET Hepoc-
Tartku:

- apantaunst K crabomy MOCTOSIHHOMY BO3AEWCTBUIO 3arpsi3HEHUs Ha
¢hOHOBOM y4acTke, eCnv OHO UMEET UAESHTUYHYIO Npupody C Bo3felicTBuEM
Ha 3arpsi3HEHHOM y4acTke;

- 3apaHee Henb3s NPeABUAETb, Kakue UMEHHO OpraHU3Mbl MOXHO OyaeT
BbilenuTb Ha POHOBOM yyacTke UCCrnefyeMoro BOgHOro obbexra.

5.4 OnTumanbHbIM SIBNAETCA NpoBeAeHWe OQHOBPeMEeHHoro GmorecTu-
poBaHuA Ha NPUPOAHLIX MONYNAUMAX MAPOBMOHTOB U NaGopaTopHbIX Kyiib-
Typax TecT-06bLeKTOB C USBECTHLIMU XapaKTepucTkamn 1 W3IBECTHOI YyBCT-
BUTENbHOCTBIO K 3arpAsHAIOLUM BelecTsaMm (npoBepka npUrogHoCTU Kyib-
TYpb! K GUOTECTUPOBAHUIO NO 3TANOHHOMY TOKCUKAHTY).

5.5 Haubonee BaxHbIM nokal3atenem, Ha OCHOBE KOTOPOro MOXHO AaTb
NpOrHo3 pasBUTUS MONYNALMW, SBNSETCA pasMHOXeHue. Bpemsi nomyyeHus
pe3ynbTaroB MO noKasaTeno PasMHOXEHWS Ha  ODLEenpuUHATOM TeCT-

.obvexre Daphnia magna cocraenset 30 cyT. B ycnosusx YC uHdopmauus
AomkHa GbiTb ONEpaTvBHOIA, NO3TOMY NPEUMYLECTBO CPeaN TeCT-00BLEeKToB
HY)XXHO OTAaTb KOPOTKOLMKIWYHBIM TecT-00beKTaM: UHMDY30pusiM, konospar-
Kam, MUKpOBOAOPOCTISIM.

5.6 DkcnpeccHoe GuoTectuposarue MNBC nposogsT:

a) C MCcnonb3oBaHUeM 3KCNPECCHbIX TECT-NOKasaTenei:

- CKOPOCTb NOTpPebneHns N opraHuamamu-cunbTparopam UHgy-
30pusiMm, KonoBpatkamu B cooteeTcTeuy ¢ P[] 52.24.662 (pasgen 10) u PJ
52.24.670;

- CKOpOCTb (POTOCUHTE3A pacTUTENbHBLIX TECT-06bekToB, A-Z-Ph-TecT Ha
MUKPOBOAOPOCNSAX B COOTBETCTBUM C P 52.24.566;

- NOBEAEHYECKNe peakuum — XeMOTaKCUC B COOTBETCTBUM C MpUnoxe-
Huem B.

©) ¢ ncnonb3oBaHNEM TecT-nokasarenei:

- BbbkuBaemocTb win rmbenb Ha TecT-o0beKTax, 3KONOoruYeck COOTBET-
CTBYIOLMX UCCriefyeMOMy BOAHOMY OOBLEKTY; BbDKUBAEMOCTb Ha TecT-
obbekrax u3 npeacraBuTeneil KPynHoro paukoBOro NMNaHKTOHa MOXHO Ha-
6niopath BusyanbHo Ge3 MwuKkpockonupoBanust B cooTsBercteuu ¢ P
52.24.662, P 52.24.690, P 52.24.695;

- pasMHOXeHVe, No3BoNsiollee Mpu WCMONb3OBANUM  KOPOTKOLMKINY-
HbIX TECT-06bEeKTOB (MUKPOBOAOPOCHH, UHAY30PUK, KONOBPATKN) B KOPOTKUE
CPOKM ONpejenuTb He TOMbKO UX BbDKMBAEMOCTb, HO U pa3MHOXEHUEe, U No-
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KasblBaloLee BO3MOXHOCTb COXpaHEeHVs nonynsiuuu B cooTtBeTcTBun ¢ PO
52.24.662, P 52.24.690, P 52.24.695;

- KOMMNIEKC nokasarenei (BbKUBaEeMOCTb Y Pa3MHOXEHUE) B CONPSKEH-
HOCTU CO BpemeHeMm (24, 48, 72 v), no3sonsiowee nNpy UCNONbL30BaHUK KO-
POTKOLMKIUYHBIX MAPOBMOHTOB (WH(y30puM, KOMOBpaTkX) AaTe NPOrHO3
passuTus nonynauuu B cooteetcTeuu ¢ P 52.24.566, P[] 52.24.662.

5.7 [nuTtenbHOCTb GMoTeCcTMpOBaHUS (MPOAOIKUTENBHOCTb IKCMO3U-
L) 3aBUCUT OT XUSHEHHOrO Lukna BbiGpaHHoro TecT-oobekra. Mukposogo-
pocnu 3a CyTku AaioT Ao 8 nokoneHui, nHdysopum — Ao 4-6, Konosparku —
Ao 3.

5.8 B xope GuoTecTupoBaHus UCNOMb3YIOT ABA KOHTPOJIA: AeXNopupo-
BaHHYI0 BOAONPOBOAHYIO BOAY PEeriMoHa U BOAY U3 YCIIOBHO YUCTOrO (CpoHO-
BOro) yvacrka uccrnefyemoro BOAHOro obbekra.

5.9 Kaxabiii 6uoTecT NPOBOAAT HE MEHEE YEM B TPEX NOBTOPHOCTSIX.

5.10 Ouerky TokcuuHocTu NBC nposoasT no Habopy 6GuoTecToB (He me-
Hee Tpex). Hanpumep, ¢ TecT-o6bekTamu napameLum, KonospaTku, gadHuu.
JInbo no ABym TecT-o6bekTam (napameumu, AadHUU) U HECKONbKAM TecT-
nokasaTensam oHOro U3 TeCT-06bEKTOB (XeMoTaKcuc 1 rmbens napameuui).

5.11 O6sisatensHbiM B ycnoBusix YC npu obHapyxenum OT[ Bog saB-
nsieTcs onpeaeneHue KpaTHOCTU pasbasrneHus uccnepyemoli npobbl Bogb!,
CHUMaroLLe Tokcuueckoe Bo3peicTsne. KpartHocTb pasGaeneHusi — 2; 10;
25; 50; 100 u 500 pas. Pas6GaeneHue NpoBOAST BOAOW, OTOBpaHHOl 13 ¢o-
HOBOro CTBOPA, UM OTCTOAHHOI AEeXnopupoBaHHOR BOAONPOBOAHOW BOAOH
nccneayemoro permoHa.

5.12 TpeboBaHus K nopsaky NPoBefeHUst U OUeHKe pesynbTaToB Guo-
TecTupoBaHus npoeoasT cornacHo PI 52.24.669.

6 OT6op, xpaHeHue u NOAroTOBKa NPO6 NOBEPXHOCTHLIX BOA
cywu ans 6uoTecTUpoBaHUs

6.1 MNpo6el NMBC ans 6uotecTupoBaHus oToupaloT ¢ y4eTom Tpebosa-
Hun FTOCT 17.1.5.05 u P 52.24.566.

6.2 O6vem npobsl He meHee 0,05 am® (Npu UCNONL30BaHWM B BUOTECTU-
poBaHuM TECT-00BEKTOB U3 YKCIa MUKPO3OONNaHKTOHA) U He MeHee 1,5 am®
(npw ncnonb3oBaKWUyY MUKPOBOLOPOCHE U PaYKOBOTrO MIIAHKTOHA).

6.3 Cocyabi AOMKHBI ObiTb M3 MaTepuana, He cogepXXallero TOKCUYHbIX
npumeceit (NONUITUNEHOBLIE EMKOCTU ANA NULLEBLIX MPOAYKTOB, CTEKIISH-
Hble 6annoHbl n 6yTbinu).

6.4 Cocyabl HeO6X0AUMO MapPKMPOBATb.

6.5 MNepen 3anonHeHuem cocyfoB BoAy UILTPYIOT Yepe3 MenbHUY-
Hbii ras Ne 70-76 (ana yaaneHus npupoaHOro NMNaHKTOHA) U HECKOMNbKO
pas ononackvsatoT cocya. 3anonHAT BOAON NOMNHOCTHIO.

6.6 AHanus npo® BoAbl MO ONPEAENEHUO TOKCUMHOCTM NPOBOAAT He
nosgHee 6 4 nocne ot6opa npob.

7
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6.7 B cny4yae HeBO3MOXHOCTU MPOBEAEHWS WCCReAoBaHuin He nosaHee
6 4 nocne or6opa npobsl oxnaxaaloT 4o 4 °C unu 3aMopaxmBaIOT COrMacHo
Pl 52.24.309 un xpaHsT no 30 cyT.

6.8 KoHcepBuposaHue npob xuMuyeckumu BellecTBamu He Aonycka-
ercs.

6.9 T[lepen GuoTecTupoBaHUeM U3MEPAIOT KOHLIEHTPaUno Kucropoaa,
3HaueHuss pH (¢ uenbio AnddepeHUMpoBaHNs TOKCMYECKOro BO3AENCTBUS
Kakux-nmbo 3arpAsHAILWMX BELWECTB U W3MEPEHHbIX 3HadveHuit pH u u-
cnopoja, ecnv 3Ty napameTpbl He obecneynsaioT HOpManbHON XusHeges-
TENbHOCTN MMAPOGUOHTOB).

6.10 Mpoby aenaT Ha ABe YacTu AnA nposepaexus Guorecta Ha unbT-
poBaHHOl (nponylleHHoh yepes BymadkHbliA unbTp ANS yAaneHus B3Be-
LUIEHHbIX BELECTB) u HepunLTPOBaHHON BOAE.

7 BuoTecT no peakuuu XxemoTaKkcuca napamenui
7.1 MpuHuyMn meToaa

BroTecT no peakummn XemoTakcuca OCHOBaH Ha CrOCOBHOCTY 300MIaHK-
TepoB, B YaCTHOCTM Napameuuii, NnepeMeLlaTbca B HanpasneHun unm ot uc-
TOYHUKE XUMWUYECKOro BO3AENCTBUA. XEeMOTaKCUC NONOXUTENEH, eCnu ABu-
XEHue napameuuii HanpaBneHo K WCTOMHUKY XWMWYECKOrOo pasapaxuTens
(MO rpagueHTy ero KOHUEHTpauuu BOAE), U OTpULaTEneH, ecnu ABWXEHue
HanpaBneHo OT UCTOYHWKA. BrniusHue mccnegyemoit BoAbl OLIEHMBAIOT MO KO-
NUYecTBy NEepemMecTUBLLUXCSi ocobei.

OTA nccnegyemoit BoAbl HA Napameuuii yCTaHaBnmBaloT 3a Bpems 3KC-
nosnuuu 2 yaca.

MokasaTenem peakumm XemoTaKkcuca CnyXuT cpegHee KONu4ecTso na-
pameLuii, NepeMECTUBLLKXCH B UCCNeayeMyio Bogy.

Kputepuem OT[l siBnsieTcs NONOXUTENbHLIN XEMOTaKCUC, koraa cpea-
HWUIA NPOLIEHT MCXOQHOIO KONW4ecTBa TeCT-00BLEKTOB, NepemMecTUBLUMXCS B
nccneayemylo Bogy, coctaBnsieT He 6onee 25 %.

7.2 Heo6xoaumble MaTepuanbl, o6opynoBanue, peakTuBb!

7.2.1 Kynbtypa napameuwn Paramecium caudatum. OnucaHue ocHOB-
HbIX XapaKTEPUCTUK BWAA, UCTOUHUKN NOMYYEHUS KyNbTYpbl N YCIOBUA Kylib-
TUBUPOBaAHNA faHbl B npunoxennsx I u [.

7.2.2 Mukpockon GUHOKyNsIpHbI cTepeockonudeckuiA mapku MBC no
[OCT 8074-82.

7.2.3 [poxoku nekapckue cyxue.

7.2.4 NuneTku BbiAyBHbIE KANUNNSIPHbIE (NacTepOBCKUE, YKOPOUEHHbIE C
ABYX CTOPOH WUNnu rrasHble € OTTSHYTbIM Hocukom) no FTOCT 29230-91.

7.2.5 Yawxku Netpn no FOCT 25336-82.
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7.2.6 dunsTpoBanibHasn Gymara CUHAR nexTa.
7.2.7 CrakaHbl BMecTumocTbio 0,5-1,0 am® no MOCT 23932-90.
7.2.8 Bopa gexnopupoBaHHas BOAONPOBOAHANA UccreayemMoro perMoHa.

7.3 NMoaroTtoBKa kK GUOTECTUPOBaAHUIO

WcxopHbit matepuan gna GuotectTupoBaHus nonyvawt 3a 1-3 cyT Ao
onbiTa. [Ina aToro napameunit nepecaxusaloT B YucTbie vawku MNetpu ¢ ge-
XNOpMPOBaHHO BOAONPOBOAHOI BOAOI, B KOTOPYIO NPEABaPUTENBHO BHOCAT
KOpM (OAMH-ABa KyCOuYKa CyX1X NeKkapcKux apodokeli pasmepom 1 MM Ha oa-
Hy vauwky MNeTpu).

BrioTecTupoBaHne NpoOBOAAT NPU KOMHaTHOM TemnepaTtype 6e3 cMeHbl
BOAbl B HECTEPUIbHbIX YCMOBUSX, B 3aLULLIEHHOM OT NPSIMOrO CONTHEYHOro
cBeTa MecTe.

7.4 TpoBeaeHne GuoTecTMpPOBaHUA

O6wwii o6bem Boabl Afs OMOTECTUpOBaHNS 0AHON Npobbl Boabkl 50 cm.

Ons npoBefeHUsi TOKCUKOMOrMYECKoro aKcnepumeHta B vawiky [Metpu
BHOCST Kannio (0,1 em®) kynbTypanbHoii cpefpl ¢ napameLuamu. Moa MyKkpo-
ckonoM mapkun MBC noacy1ThLIBalOT UCXOAHOE KONMYecTBo napameuvii. [a-
nee B 3Ty e vawky MeTpy psAom C Nepsoii Kanneid BHOCAT kannio mccne-
ayemoinn Bogbl. C nomowbio NUNETKU OenaloT NepeMbiMKy U3 Kannum KOH-
TponbHON BoAkl B uccnegyemyto Bofy. HabniofaloT 3a CKOpoCTbiO nepexoaa
napameumii U3 UCXO[HOI Kannu B OMbIT.

Wcnonb3yloT ABa KOHTPONS: AEXNOPUPOBAHHYI0 BOAONPOBOAHYIO BOAY
ncecneayeMmoro pervoHa u Boay us ¢pOHOBOro YCNOBHO YMCTOrO yvactka uc-
criegyemMoro BogHoro oobeKTa.

Kaxkayio npoby Boabl MCCrneayioT B TPeX NMOBTOPHOCTAX C ABYMSI KOHTPO-
namu, T.e. Heobxogumo 6 yawek MeTpu Ha oaHy uccneayemyto npoby. Mo-
CTaHOBKY Ka)XAOro BapuaHTa npoBoasT 4epe3 5 muH, HeobxoaumbiX ANs
yyera UCXOAHOro Konuuectsa napameuuii B KOHTpoOnbHO! kanne nof GuHo-
KynsipHOiA nynoMn.

7.5 Peructpauus peakuymm xemorakcuca

Peructpauns peakuuv xemoTaKkcuca OCHOBaHa Ha ydyeTe YUCIEHHOCTU
NepemMecTyBLUMXCA napaMeuuil B KaXGoM BapuaHTe. [na  oueHKu peakuwu
XeMOTaKCcuca y4MTbLIBAOT KOMUYECTBO OCODEN, NMepemMecTUBLUMXCH U3 KOH-
TPOMbLHOR Kannu Bofdbl B uccnenyemyto npody BOAbE.

YueT napameuuit BegyT noa GUHOKyNApHOW nynon (ysenuyexue 4x12,4)
yepes 15, 30, 60, 120 mMuH.
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7.6 O6paboTka pe3ynbTaToOB, pac4eThbl 1 OLleHKa TOKCMYHOCTU BOAbI

B tabnuuy E.1 (npunoxenue E) 3aHocsT gaty nposeaeHus buoTecTnpo-
BaHus, HomMep npobbl, HOMEP MOBTOPHOCTW, KONUYECTBO napameLuii, nepe-
MECTMBLUKXCS B UCCneayemyo BoZy (B Kaxaol NOBTOPHOCTY).

PesynbTaThl GMOTECTUPORAHNS OLEHUBAIOT NO MNOMNOXWUTENbHOMY XEMO-
TaKCUCy, T.e. KONWYEeCTBY napameuuil, nepeMecTUBLLUXCA W3 KOHTPOSbHOM
BOAbI B UCCrieayemylo.

B xaxaom BapuaHTe TOKCUKONOrMYECKoro SKCNepuMeHTa paccunThiBatoT
NPOLEHT fapameLuii, NepemMecTMBLIMXCS B Uccnenyemyto Boay. 3atem noa-
CUMTbIBAIOT CPEAHU A MPOLEHT NepemMecTMBLUMXCS ocobelt Ha OcHOBaHWM
pe3ynbTaToB TPEX fapansenbHbiX onpeaerieHwii B KOHTpone 1 B onbiTe.

Ecnun konuyecTBo nepemMecTUBLUMXCSH M3 KOHTPOMbHbLIX BapuaHTOB
B Mccneayemyto BoAy napameuuii coctasnseT He Gonee 25 %, To Boay oue-
HUBAIOT Kak okasbiBatoiLlyto OTA.
MonyueHHble pesynbTaThl 6UOTECTUPOBaAHUA 3aHOCAT B Tabnuuy E.1
(npunoxexue E).

7.7 MeTponoruyeckas xapakTepucTuka metona

[vianasoH nepemMelleHus napameumidi U3 KOHTPONbHOW B uccneayemyto
BOJy B Cily4Yae NONOXUTENBHOIO XemoTakcuca cocraenseT ot 0 % ao 100 %
C BHYTpunatopaTopHOi NPeLns1oHHOCTbIo 25 %.

8 buoTect NO BbIKMBaAeMOCTU 300MJIaHKTEpPOB
8.1 MNpuHunn merona

MeToguka OCHOBaHa Ha OLEHKe BNUAHUA UCCneayemon Boabl, oTodpaH-
HO 13 BOAHbIX OOBLEKTOB, HA 300NNaHKTEPOB. TecT-06bLexkTamu MoryT cny-
XuTb naGopartopHble KynbTypbl NapameLuii, konospaTok, AadHuii, Liepuo-
JacHuii, a Take NPUPOAHBLIE MOMYASILUA 3TUX 300MTAHKTEPOB, OTOBPaHHbIe
13 POHOBbIX (YCMOBHO YMCThIX) y4acTKoB BogHOro o6bekra. lpupogHbie no-
NyNALMY UCNONb3YIOT B 3KCEANLMOHHBIX ycrnosusix npu YC. MpuHumnbl 6uo-
TECTUPOBaHNS Ha NPUPOAHLIX NONYNALNAX B OCHOBHOM T€ Xe, YTO U Ha na-
6opaTopHbIX KynbTypax.

B cnyyae UC ouenusaioT OT[1 npoBbl BOAbI N0 M3MEHEHUIO noKasaTens
BbKMBAEMOCTM TECT-0GBLEKTOB NpW AKCNO3uLMK B uccriegyemoii Boge. Moka-
3aTenem BbDKMBAEMOCTN CIYXUT cpefHee KONMYECTBO TeCT-ObeKToB, Bbl-
XUBLLIMX B vICCrieayeMoii Bofie 3a BpeMs ono(Ta.

Kputepuem OT[ ABRSETCA CHUXEHUE BbKMBAEMOCTHN TECT-06HEKTOB He
MeHee yem Ha 50 % B uccneayemoint Boge No CpaBHEHMIO C KOHTponeMm. Bbi-
)XMBaAeMOCTb B KOHTpOne npu 3Tom AomkHa BbiTh He meHee 90 %. Habnioge-
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HUA 32 BbDKNBAEMOCTbIO NPOBOAAT Yepes 15; 30; 60 MuH, Aanee Yyepes Kax-
Ablii vac. NpoaonmxuTenbHOCTL GruoTecTupoBanua 24 .

8.2 HeoGxogumble maTepuansl, 060pyaoBaHMe, PpeaKTUBbI

8.2.1 Kynstypa TecT-o0beKkTa 13 npeacTaBuTeneii 300n1aHKTEpoB (CM.
npunoxexusi A u b).

8.2.2 Mukpockon GUHOKYNSIpHbIl CTepeockonuueckuin mapku MBC no
FOCT 8074-82.

8.2.3 MuneTkun BbigyBHLIE KANUNMAPHBLIE (NAcTEpOBCKUE, YKOPOUEHHbIE C
ABYX CTOPOH WNK rNasHble ¢ OTTAHYTbIM Hocukom) no FOCT 29230-91.

8.2.4 Yauwku Metpu no FOCT 25336-82.

8.2.5 CTakaHb! BMecTumocTbio 0,5-1,0 am® no FOCT 23932-90.

8.2.6 Bona gexnopupoBaHHan BOAONPOBOAHAN UCCIIEAyEeMOoro peruonxa.

8.3 MNMpoBenexue GuoTecTpoBaHus

Mpy ucnonb3oBaHUM B KauyecTse TecT-06bLEKTOB NapameLuii, konospa-
TOK 6epyT no Kansie MaccoBbiX KynbTyp 3TUX 300NNaHKTEPOB ¥ NOMELLaIoT B
yaruky I‘IeT?u. dunbTpoBanbHoWh Bymaroii oToupatoT usnuuikv BoAbl, Aobas-
nsiotT 1 cM®  uccriegyemoit BoAbi. Iog MUKPOCKOMOM MOACHUTLIBAIOT UCXOA-
Hoe konuvecTBo napameuuid. Yepes 15; 30; 60 v 120 MuUH noacUUTLIBAIOT
KONMW4ECTBO BbDKUBLLVX Napameuuii.

Mpu Mcnonb3oBaHuK B KavecTBe TECT-OOLEKTOB KPYNHOro PaykoBOro
nnaHkToHa (padHuv, uepuopadHuy, cumouedanioch!), X OTCaXWBAIOT MO
10 3K3eMNNAPOB B CTakaHbl BMECTUMOCTbio 0,5- 1,0 am® v gobasnsiot 0,5
am® uccneayemoii Boab!.

Mpw “cronb3oBaHnK B KAYECTBE TECT-00BEKTOB GOKOMMaBOB MUX OTCAXM-
BatoT no 10 akseMnnApoB B Yailku MeTpu.

B KkavecTBe KOHTpOMSA MCNonb3yloT BoAdy (POHOBOro (YCrOBHO YMCTOrO)
y4yacTka, Ha KOTOPOM OTNOBMEHbI UCNOMb3yeMbIe B Ka4ecTBe TECT-00bEeKTOB
BUAbI, ¥ AEXIIOPUPOBaHHYIO BOAONPOBOAHYO BOZY MCCNeayemMoro peruora. B
KOHTpOMNe BbHKMBAEGMOCTb [OSKHA ObiTb He MeHee 90 %.

Bce BapuaHTbl ONbITa U KOHTPOSA CTABAT HE MeHee, YeM B TpeX MosTop-
HocTax. ObLwee KONWYECTBO OPraHM3MOB B ONbITE JOMKHO ObiTb He MeHee
30.

8.4 Perucrpauus nokasarensi BbhKWBaeMOCTH W OLIEHKa TOKCUYHO-
CTH BOAbI

B kayecTtBe TecT-nokasarens TOKCUYHOCTU UCMOMb3YIOT BbhKUBAEMOCTb
TecT-06beKToB. KONMYECTBO X1BbIX 300MMaHKTEPOB PErucTpupyioT Yepes 15;
30; 60; 120 MUH 1 Yepes 24 v,

OT[l uccneayemoli BOAbI HA 300MNAHKTEPOB yCTaHABNMBAOT NpU KpaT-
KoBpemeHHoM GuoTtecTupoBaHum (24 u). Kputepumem TOKCUMHOCTU CRYXUT
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NPOLEHT OT KOHTPOMNS BbDKUBLUMX TECT-OOBLEKTOB (Npy pacyete no cpeaHumM
3Ha4eHusIM Bcex MOBTOpHOCTEe). B criyyae BbbkuBaemocTn He 6onee 50 %
TeCT-00BLEKTOB OT KOHTPOMS UCCNeayemyto BoAy OLIEHUBAIOT KaK OKasbiBalo-
wyro OTA.

BbhkmBaemocTb B KOHTpone gomkHa 6biTb He meHee 90 % OT ncxoaHoro
KONMWYecTBa 300MMNaHKTEPOB. B cnyyae 3HavyeHUs BbDKUBAEMOCTU TeCT-
06bekToB B KOHTpone Hwke 90 % TOKCMKOMOMUYECKU IKCTIEPUMEHT NPOBO-
OAT Ha pyroit nonynauvy TecT-06bLeKToB.

Peaynbrarhl 3aHocAT B Tabnuuy E.2 (npunoxexue E).

9 Onpeaenexne KpaTHOCTU pa3baBfeHUs BoAbl, CHUMAKOLWETO
OCTpOe TOKCHuyeckoe AeincTBue Boabl

9.1 BuoTecT npu pazGaBneHuu Boabl, CHUMatowei OT/]

B cnyyae o6HapyxeHuss OT[] Heo6XxoAMMO BbISIBUTL KpaTHOCTL pasbas-
nieHus uccneayemoii Bofbl, KOTOpas CHUMAaET TOKCUYECKoe AeicTBMe.

KpatHocTb pasbaenenus — 2; 10; 25; 50; 100; 500 pa3. PasGaeneHue
npoBOAAT BOAON, OTOOpPaHHO U3 (HOHOBOro CTBOPA, WIM OTCTOSIHHOW fe-
XNOPUPOBaHHOW BOAONPOBOAHON BOAOI UCCIEyeMoro permoHa.

BuroTecTupoBaHue NpoBOAAT CorflacHo pasgenam 7 v 8.

9.2 OueHKa TOKCM4HOCTY BOAbLI HA OCHOBE KPaTHOCTW pa3GaBneHuns
npo6bi

B cnyyae YC u npu onepaTuBHbIX paboTax TOKCMYECKOE COCTOsHME
OLIEHMBAIOT Ha KOHKPETHbIi MOMEHT BpEMEHU uccneaosaHus. B atom cny-
yae npu ycraHosneHun OT[] BoAbl HAXOAST KPaTHOCTL pasbasneHvist uccne-
Jyemoii BOAbl, NP KOTOPOit TOKCUHHOCTb HE NPOABNAETCA.

OueHKy TOKCUYHOCTM BOAB! U 9KOTOKCMKONTIOMMMECKOro cTaTtyca BOAHOTO
oObeKTa UnM ero yyactka ¢ TOYKM 3peHusi 6rarononyyusi BOAHOW 3KOCUCTe-
Mb! NPOBOAST COrMACHO Likane Tabnuubl 1.

Tabnuuyal- Wkana oUeHKM TOKCUYHOCTU U 3KOTOKCUKONOMAYECKOro

cratyca BogHoro oobekra unw ero yyacrtka

191

KpaTHoCTb JkoToKcmKonoruyeckui
pa36asneHms Knacc TokcudHoCTM cratyc

_Ho 1: 1 Bkntom. 0 HetokcuyHas Yucran
Ce.1:1830 1:25

BKAIOY. 1 Cna6o TokcuyHas OnuroTokcMyHas
"1:25"1:50" 2 YMepeHHO TOKCUYHas Beta-mesoTokcuiHas
"1:50"1:100" 3 Ocrpo Tokcu4Has Anba-Me30TokCuyHas
"1:100" 1:500" 4 BecbMma TOKCUYHas MonutokcuyHas

"1:500 5 YpessblyaiiHO TOKCUYHASR TMNepToKCMYHasn

PesynbTathl GuoTecTupoBaHusi 3aHocsAT B Tabnuuy E.3 (npunoxeHue

E).
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10 OueHKa TOKCMYHOCTU BOAbl METOAOM O6MOTecTUpPOBaHUA
€ ucnonb3oBaHueMm HabGopa 6uorecTros

10.1 OueHKy TOKCU4HOCTM uccnegyemoii BoAbl NPOBOAST Mo HaGopy
6uotectoB (cM. 5.10). Ucnonb3oBaHue Habopa GUOTECTOB C pasHbiMU MO
YYBCTBUTEMBHOCTY TECT-00BLEKTaMMN U TECT-NoKasaTensamn yBsenuunsaeT Be-
POSITHOCTb OOHApPYXEHUA TOKCUYHOCTY UCCneayemMon Boabl.

10.2 WUrorosan oueHka TokcuuHocTu MNBC siBnseTcs akcneptHomn. OKOH-
4yarenbHyl0 OLEHKY NPOBOAST MO TECT-0GbeKTy W TecT-nokasatenio, npo-
siBUBLUEMY HauBorblUyl0 YyBCTBUTENbHOCTL K BO3AEACTBUIO uccriepyemon
BOJbI.

10.3 TOKCMYHOCTb BOfbl OLEHVBAETCH CIIOBECHO: KOKa3blBAET» UNu «He
OKa3blBaET OCTPOE TOKCUYECKOE AACTBUEY.

11 Tpe6oBaHuss 6e3onacHOCTH, OXpaHbl OKPYXatoLeil cpeab!

11.1 IMpu BeINONHEHUN paboT cneayet cobnioaaTth obwme TpeboBaHus
K 6e3onacHOCT Ha BOAHbIX 0O6BbeKTax u B xumuyecknx naGoparopusix, ycra-
HOBIIEHHblE B HaUWOHambHbIX CTaHAapTax U COOTBETCTBYIOLMX HOpMaTUB-
HbIX JOKYMEHTaXx.

11.2 Oco6bix TpeGoBaHuii NO akonoruyeckoi 6e3onacHoCT He npefb-
ABNSAETCS.

12 Tpe6oBaHua k kBanudukauum oneparopa

K BbINONHEHWUIO SKCMEpPUMEHTamNbHbLIX paboT MO OLEHKEe TOKCUYHOCTU
MBC meToAoM aKCNpPecCHOro GUOTECTUPOBAHUA AOMNYCKATCA NULIA, UMELo-
Wue Guonornyeckoe, akonoruyeckoe obpasoBaHue, 3HaKOMble C OCHOBaMM
BOAHOI TOKCUKONOrMKM, METOAAMY NoneBbiX 1 NabopaTopHbIX rmapoGuonoru-
YECKUX UccneaoBaHnii.
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MpunoxeHue A
(pekomeHgyemoe)

Okonoruvyeckue xapakTepucTUku ruaApoGUOHTOB,
Mcnonb3yeMbiX B Ka4ecTBe TeCT-06LeKTOB Npu GuoTecTUpOBaHUU

Ta6nuyaA.1-HauveHoBaHve rugpoGUOHTOB, UCNONb3YEMbIX B KA4YECTBE
TECT: -06'beKTOB, B CBSI3W C UX IKOJIOMNHECKMIU OCOBEHHOCTAMN

3Jkonoruyeckue xapakrepucTuku

HaumeHoBaHue
mapobnoHTOB

MpecHoBoAHbIE
CornoHOBaTOBOAHbIE
TennonobuBble
Xonogoniobusbie
Onurocanpobb!
Mesocanpobb!
Aumpochunel
AnkodunrbHble

PROTOZOA (MpocTeiiwune):

Paramecium caudatum

+
+

Paramecium putrinum

+

Tetrachimena pyriformis

+
+

Colpidium sp.

4|+ |+ [+

Stylonichia mytilus

||+ |+

Euplotis harpa

Euplotis vannus (6eHTuyeckuii)

Cristira sp. (6eHTu4eckuin)

Uronema marinum (6eHTnyeckuin)

Pavella sp. (nenarnyeckuit)

Balanoin sp. (nenaruyeckuit)

4|+ +

ROTATORIA (KonoBpatku):

Brachionus calyciflorus

Brachionus rubens

Brachionus plicatilis

+++L

Philodina roseola

+

Pilodina acuticornis odiosa

+l |4+

+|+

CRUSTACEA (PakooGpas3Hbie):

Dapnia magna

Moina macrocopa

Bosmina longirostris

[+ +
4+ +]+

Ceriodaphnia recticulata

Artemia salina
14
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Jkonornyeckue XxapakrepucTuky

S R E—
MpumeyaHue — 3HaKoM «+» 0603HAYEHO HANMUMe yKasaHHbIX
aKonoruyeckux  ocobeHHocTel ImaApoBUOHTOB.

HanmeHosanve ®
rmapobroHToB % "
g S| = ©

518 |22 8la|,2
S5 (gl8|elg| gz
818 |ele|5|2| 5|t
oloc ||| 8 g8 3
gle |21¢gEglgl8
2|8 | iR|6|2|F|%

MOLLUSCA (Monntocku):

Lymnaea stagnalis + +

Anadonta sp. + +

Dreissena sp. + |+ + |+

Crassostrea virginica ycrpuubt + + |+ + +

Ostrea irridescens ycTpuub! + + + +

Mytilus gallopronvincialis mugumn + + + +

Mytilus edulis mugun + + + +

Mya arenaria + + + +

Mytilaster sp. + + + +

Patella vulgata + + + +

Rapana tomassina + + |+ + +

OLIGOCHAETA

(ManouweTuHKoBble YepBu)

Aeolosoma hemprichi + + +

INSECTA (Hacekomble):

Chironomus plumosus + [+ +

15
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Mpunoxenne
(pekomenyemoe)

MiApPoOMOHTELI, UCNONb3yeMble B Ka4eCcTBe TeCcT-00beKToB,
U MeToAbl yueTa NONYNSLUMOHHbIX XapaKTepUCTUK

Ta6nuuyab.1 - HaumeHoBaHue ruapoOMOHTOB U METOAbI yyeTa nonyns-

LIMOHHBIX XapaKTepUCTUK
MerTop yyeta
TecT-00bEKT Monogpb ['mGenb
(toBeHUnbHbIe 0cobK) |  (oTMepLuve ocobu)
PROTOZOA (Mpocreimue) | MukpockonuposaHue: | MUKpOCKonupoBaHue:
pogos Parame- -MHAVBUAYanNbHbIE NOACUET KOMMYeCTBa
cium, Tetrachimena, Colpi- ANHAK norubLumx ocobeit

dium, Stylonichia

-NOACMET “UCNEHHO-
cTn

ROTATORIA(KonoBpatku) | MukpockonuposaHue:

Brachionus calyciflorus, B. ru- | -uHauBugyanbHoie

bens, B.plicatilis, Philodina LUEU To xe
roseola, - noacuyeT monoau

P. Acuticornis

CRUSTACEA BuayanbHo: BusyanbHo
(Pakoo6pas3Hbie) - noBegeHne noacYeT Konuyectsa
Dapnia magna, Moina - nogcyeT monoau norméLumx ocobei
macrocopa, Ceriodaphnia

recticulata, Artemia salina

OLIGOCHAETA (Manoue- BuayansHo:

TUHKOBbIE YepBH) - noBegeHne To xe
Aeolosoma hemprichi - Hanuuue KNagok

Mollusca (Monntocku) BuayanbHo:

Lymnaea stagnalis, Anadonta
sp., p.Mytilis, p. Dreissena

- KONMYeCTBO KNaaok
- KONM4ecTB0 Monoau

"

PbIGbI
Poecilia reticulate,
Brachydanio rerio

BuayansHo:
KONMMUYECTBO MONoAu

Insecta (Hacekomble)
Chironomus plumosus

BusyanbHo:
Hanuyue KOKOHOB

16
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MpwvnoxeHue B
(cnpaBouHoe)

XemoTtakcuc

B.1 XemouyBCTBUTENbHOCTL OUOTHI BO3HUKMIA B UCTOPUU XKU3HU Ha
3emne oueHb faBHo. C camoro Havyana aBonLMK NpokapuoTsl Obinvn norpy-
XeHbl B BoAHYto cpefy. CnocobHOCTL pearMpoBaTth Ha XUMWUMECKWA COCTaB
cpegbl 6bina KPUTUYHON ANA BbHKUBAHUA. XEMOTaKCUC - ABUraterbHble pe-
akumym cBOBOAQHO NEepeaBUTraloLUMXCS PacTUTENbHLIX U MPOCTENALUNX XKNBOT-
HbIX OPraHM3MOB, @ Taloke KNETOK (300Cnop, CnepMaTo3omnaos, NEAKOLUTOB U
AP.) NOA BAVSIHUEM XUMUYECKUX pasppaxuTenei. XeMOTakcuc MOXeT ObiTh
NOMOXMTENbHLIM — ABWKEHUE HanpaBneHo K UCTOUYHUKY XUMWUYECKOro pas-
apaxwvTens (no rpagueHTy ero KOHUEHTpauun B Bo3ayxe unu soge), u oTpu-
LiarenbHbiM — ABWKEeHVe HanpaBneHo OT UCTOYHUKA. SiBreHne xemorakcuca
WU3BECTHO ANA psiia MUKPOOPraHW3MoB U 6eCNO3BOHOYHbIX XNBOTHbLIX.

B.2 1nsi BO3HVKHOBEHUS XEMOTaKCMCOB HEOGX0AUMO B cpefie co3faTh
rpagueHT (HeoOHOPOAHOCTb pacnpefeneHns) XMMUYECKOro BeLecTea, YTo-
Ob! opraHusm Mor BbiGpaTh HanpaBneHue YMeHbLUEHUA BPeAHOro BO3AENCT-
BUSl. XapaKTepucTukamyu Takcuca CAy»UT KOHLeHTpaLusi OpraHu3MoB B UC-
criegyemoli 30He Yepes onpeaerieHHoOe BpeMsi, KOTopasi U3MEPSRETCS onTuye-
cknmu npubopamu (GuHoKynspHas nyna) (cm. pucyHok B. 1)

S e =)

e TTpoGa BOAG
2wma

Banecs rydenes
2mn

Hetokenyno CatoTonsHuko TokenyHo

PucyHok B. 1 — Peakuus xemoTakcuca Ha npumepe napameuuin (tydenex)
2]
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MpunoxeHue I
(cnpaBo4Hoe)

XapaktepucTuka TecT-o6bekTa nHdgysopumn
Paramecium caudatum

.1 CucrtemaTnueckoe nonoxexne

Tun - Ciliophora, nogrun - Ciliata, knacc - Oligohymenophora, oTpsig -
Hymenostomatida, nogoTpsig - Peniculina, poa - Paramecium, sua — Para-
mecium caudatum Ehrenberg, 1838 (B aanbHeiwem — napameLus).

MHdysopun faHHOro BuAa Kak TecT-06beKT obnagatoT psigom [ocTo-
WHCTB. BbICOKas YYBCTBUTENBHOCTb K TOKCUKAHTaM, KOPOTKAN MMW3HEHHBIN
LMK, BbICOKAs CKOPOCTb PasMHOXEHMS, COYEeTaHNe NPU3HAKoB 3yKapuoTHOM
KNETKN U OpraHu3Ma, APKO BblpaXXEHHbIE TAaKCUChI, JOCTATOYHO LUMPOKas To-
NepaHTHOCTb NO OTHOLLEHUIO K TEMNEpaType 1 COMEHOCTH, MPOCToTa coaep-
XaHus B nabopaTopHbIX yCNOBUSX.

I'.2 MectooGuTtaHue

P. caudatum — cesoGofgHOXMBYLLAA LUMPOKO pacnpocTpaHeHHas pec-
HU4Han uHdysopus. MpegnodutaeTt anbga-mesocanpoGHbie ycnosus, 6nus-
Kue K HeidTpanbHomy 3HauyeHus pH=6,5-7,5, TeMnepaTypHbIii ONTUMYM B npe-
aenax 24-28 °C. ObuTaeT B NPECHLIX BOJOEMAX.

.3 Mopdonorusn, 6uonorus

MNapameLyu — Hanbonee CNoXHO OpraHN3oBaHHbIE MPOCTEALLNE, OYEHD
YYBCTBUTENbHbLIE K U3MEHEHUI0 XUMUYEeCKOro coctasa cpefbl. MNMapameLvy,
npepcraensiowme coboit OAHOKIETOUHbIE OpraHu3mbl. MimeloT curapoobpas-
HOe unn BepeTeHoo6pasHo BLITAHYTOS B MONEPEYHOM CEHEHUU OKPYrIoe Te-
no. PeCHWYHLIA MOKPOB rycToil, paBHOMEpPHbIA. C3aau uyTb YASIMHEHHbIA.
[nuna Tena cocraensieT 180-300 mkm [6]. KneTka napameuuit cogepxut gsa
TMNa Aep: BereTaTuBHoe 1 reHepartueHoe. Pa3mHoxatoTcs napameuun nuéo
nonepeyYHLIM AeneHnem KieTok (Gecnonoe pasmHoxeHve), Nu6o NoNoBbiM
nyTem, HOCALMM XapakTep koHblorauuu. Knetku genstcs 1-2 pasa B CyTku.

18
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Mpunoxexue
(cnpaBoyHoe)

MonyueHue NCXOQHOro MaTepuana u coaepxaHve napaveuui
B Na6opaTOPHLIX YCROBUSAX

0.1 MonyyeHne ucxogHoro Marepuana Ans KynbTypbl NapaMeuui

MonyuuTtb NCXOAHBIN Matepuan Ans KynbTypbl Napameunini MOXHO B UH-
CTUTYTax U YYPEXAEHUSX, 3aHUMAIOLMXCA ONOTECTUPOBAHNEM C UCMONbL30-
BaHWeM napameuui (8 Tom yucrne 8 MXU). OBblYHO 3TOT BUA BCTPEYAETCA B
MECTHbIX BOAOEMaX, NMO3TOMY MOXHO CaMOCTOATEMbHO BLIPACTMTb KyNbTypy
napameuui.

BblgensioT napameumii u3 NPUPOAHLIX BOA METOAOM KOHLIEHTPUPOBaHWS
[7]. Ons avoro us Bogoema oToupaloT Npoby Boabl o6vemom 5 n. 3atem ny-
TEeM punbTpaumu ee yepes membpaHHbIil hunbTp € pasmepom nop 3-5 mMkm
MOMyYaloT KOHLEHTPUpOoBaHHylo NpoBy obbemom 0,04 am®. TonyueHHbii
KOHUEeHTpaT npoObl CNUBAIOT B CTakaH. 3arem ocafok ¢ unbTpa CMbIBalOT
nony4eHHbIM KOHUEeHTpaTtoMm B vawku MeTtpu. BoicoTa cnost Bogbl B Yallke
cocraensert 0,5-0,8 cm. B vawku Metpu go6aanmoT KOpM — CyXue nexapckue
Apoxokn (0AUH-ABa Kycouka pasmepom 1 Mm ) Mony4eHHble Nnpobbl ocTas-
naT Ha 1-3 cyT. Yacto yxe yepes CyTKM HaUMHAETCA MaccoBoe passuTue
pasHbiX BUAOB MMKPO30OMNaHkToHa. B naBopaTtopuu cneuwanuct onpeaens-
€T HyXHblii BUA MHy3opui (napameuuit) nos Mukpockonom. 3apaHee noa-
rOTOBfIEHHbIe Yawkn [1eTpu HanonHSIIT 4exopupoBaHHON BOJONPOBOAHOI
BOAOW M B HUX NEPEHOCAT mapameunil C NOMOLLBbIO KanunnsapHOA NUNETKW.
Takylo nMneTKy ucronb3yoT B AanbHedilem npu nepecaake nHgysopuin. Ha-
yarnbHasi NNIOTHOCTb pa3melleHns napameuuit - 5-10 ocobeit Ha ogHy YaLLky
MeTtpu. B TeueHue 1-3 cyT uHdby30puil aganTupyioT K nabopaTopHbIM ycrio-
BUSIM 1 UCTIONb3YIOT NONYYEHHYI0 KyNbTYpY KaKk UCXOAHYIO.

0.2 CopepxaHue KynbTypbl, KOpMNeHue

KynbTypy uHGy30puin BolpalyuBatoT B kumaroctarte, bokce wam B fto-
60M MOMELUEHUN. HE COAEpXaLUMX TOKCUYECKyX NapoB Mnu rasos. OnTu-
manbHas Temnepatypa Ans  KyNbTUBMPOBaHUA M BUOTECTUPOBaHUS
2242 °C. [lononuuTensHoro oceeleHus He Tpebyetcs. He aonyckaetcs oc-
Bewarb napameuuit NpsmMbIMA COMHEYHbIMY nyyamu. CTEKNsIHHYI0 nocyay
ANsi copepXaHusi UHGY30pUi MOKOT BOAONPOBOAHOK BOAOW, HEMb3si UCTOMb-
30BaTh ANSA MbiTbSl CUHTETUYECKUE MOIOLYME CPEACTBA U OpraHuveckue pac-
TBOPUTENK. B NOMeELLieHUn, B KOTOPOM HaXOAMTCS KyNbTypa napameLmii, He
XPaHAT NeTyyne BeWECTBa U He paboTaloT C HUMM.
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Ona KynbTVBMPOBaHWA napameumil UCMOMbL3YIOT BOAOMNPOBOAHYIO [e-
XNOPVPOBaHHYIo BOAY UNY NPUPOAHYI0 BOAY 3 HE3arpsisHEHHOro BoJoema.
Boga Ans kynbTUBMPOBaHWUA JOMKHA YAOBMETBOPSATL creayiowmm Tpebosa-
Huam: pH=6,5-7,5, xecTkoCTb obwas 3-4 MmMOnb/M. KOHUEHTpauusi pacTso-
peHHOro kucnopoaa He meHee 6,0 mr/n.

OnTuMarbHas NnoTHOCTb KymbTypel 10-20 ocobeit Ha 1 cm® Bogkl. OauH
pas B 7-10 cyT kynbTypy nepecesatoT. YToObl obecneynTb CTaHAapTHbIE yC-
1I0BUSI KyNbTUBUPOBaHUSA, NOAAEepXUBaloLMe KymnbTypy napameuuii B cTa-
uuoHapHoii dase pocta.

B kauecTBe kopma AN Napameuw NCNOmnb3YIoT Cyxue NeKapckux Apox-
weil. Ans cogepxaHua napameuuii B oaHoi vawke MNetpu gocratouHo 1-2
KYCOUKOB CyXMX NEKapCK1X LpoXoKeii pasmepom 1mm°.

.3 TpaHCnopTMPOBKA KyNbTypbi
KynbTypy napameuuii  TpaHCnopTUpytoT B NpoGUpkax, He Aonyckas ne-
perpesa n nepeoxnaxaeHus. XpaHutb ee 6e3 nepecesBa MOXHO B XONOAWIb-

Huke npu Temnepatype 8-10 °C B TeueHne 2-3 Hen. Mepuoa akknMMaLmK K
rabopaTopHbLIM YCIIOBUAM COCTaBNSAET 24 u.
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Mpunoxexue E
(obsizaTenbHoe)

®dopmbl NpeacTaBneHns pe3ynbTaToB 6UMoTeCTUPOBaHUSA

E.1 ®opma pe3ynbLTaToB GMOTECTMPOBaHUS UCCeayeMOii BOAbI 10

peakuum xemoTtakcuca Paramecium caudatum

T a6 nwuuyaE.1 - Pesynbrarsl GuoTecTypoBaHnsa nccneyemoil Boabi no
peakuum xemoTakcuca Paramecium caudatum Ha TeppuTopuM AesTENbHO-

cTn Yrmc
HavimeHoBaHue Hara
5 -3 Howmep [MonoxuTenbHbIR OueHka
z g NpOGb! XEMOTaKCUC, | TOKCUYHOCTU
g E © 3 g _| g § % BOAbI
L @ EE o 6 0 g
ao| 28 |B8| 223
m o Cx Oc| CoOm
1 2 3 4 5 6 7

BUe» Unun «He okasbiBaeT OCTPOE TOKCMYECKOR AeiiCTBUEY.

“MpumevaHue- Brpape 7 nuwyT: «OKa3blBaET OCTPOE TOKCUHECKOE AGHCT-
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E.2 ®opma pe3ynLTaToB GMOTECTUPOBAHUA UCCNeAyEeMOl BOAbI MO
nokKasatenio BbhKMBaeMOCTH 300NSaHKTEepoB

T a6 nuuya E.2 - Pesynbtathl 61OTECTUPOBaAHUA UCCneayemoli BoAb! MO
noxasaTenio BbKMBAEMOCTU

Ha TeppuTopuK fes-

TENbHOCTU yrmc Pope—
HaumeroBaHue arta
N
S
& OueHka
S 3 Homep | BoxvsaemocTb, TOKCHMHOCTH
5 S | npobsl % OT KOHTpONA Bozb!
e g E
I5 £ g Q@ g o] 3 8
Lo = [o}Ye) o P
a5 | 59 |£8| 8¢
m o Cx Oc C©

MpunmevyaHusn

1 B HaumeHoBaHWM Tabnuupl ykasbiBaloT BUA UCNIONL3OBAHHOIO B KA4YECTBE TECT-
obbekra 3oonnaHkTepa (napameLuu, konospatky, AadHum, cumouedantocs! U T.4.).

2 B rpade 7 nuwyT: «Oka3biBaeT ocTpoe Tokcu4eckoe AeicTave» unv «He okasbl-
B3ET OCTPOE TOKCUYECKOE JEVICTBUEY.
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E.3 ®opma pe3ynbTaToB GMOTECTUPOBAHMA MO KpaTHOCTU pa3Gas-
nexus uccneayemMoi BOALI, CHUMalOLLel OCTPOe TOKCMYecKoe AeHcT-
Bue

T a6 nwuuyaE.3 - PesynbTarbl GMOTECTMPOBaHMS MO KpaTHOCTU pasbasne-
HMS uccreayemMon BOAbl, CHUMAlOLLel OCTpOoe TOKCUYECKOE AReicTBne, Ha

TEPPUTOPUN AEATENBHOCTU Yrmc
HaumeHoBaHue ara
L
(V] I
= o @ § a8 - s
ES 8 oI |58 5
o w® g © o5 & g8 e
sk ® o 235 338 |es| 28 2@ g3
28 | £5 (88| 85 28| £¢€ (8¢ | &%=
) =, al | o o8 | o = -
a8 |2 of | co |28 £8 |[Cg=x| 028
1 2 3 4 5 6 7 8

NMpumeyvaHue- Brpade 8 nuwyT: «OkasLIBa8T OCTPOE TOKCUHECKOE AEHCT-
| Bue» nnu «He oka3bLIBaeT OCTPOE TOKCUMECKOS AeiCTBUe.

_ S
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Mpunoxexue X
(cnpaBoyHoe)
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