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MNpegncnosne

Llenn, ocHoBHble NMpUHLMNLI 1 06LMe npaBuna nNposBefeHns paboT N0 MeXrocyAapCTBEHHOW cTaHaap-
Tnsauum yctaHosneHbl FOCT 1.0 «MexrocygapcTBeHHas cuctema ctaHgaptusaumm. OCHOBHbIE NOOXEHUS»
n rOCT 1.2 «MexrocygapcTBeHHasa cuctema crtaHgapTtnsauun. CtaHaapTbl MEXrocygapcTBeHHble, npasuia
N peKkoMeHAauuy No MexrocyfapcTBeHHON cTaHjapTusauumn. MNpaeuna paspaboTkn, NPUHATUA, 06HOBNEHNSA
N OTMEHbI»

CBefleHna o cTaHgapre

1 NOArOTOBJ/IEH ®efepanbHbIM rOCYAapCTBEHHBIM YHUTAPHLIM NpeanpusaTuem «Bcepoccuiicknii Ha-
YUYHO-MCCneaoBaTebCKUA LEHTP cTaHA4apTusaummn, nHdopmanmmn n ceptudmkaLmmn cbipbs, Matepruanos v Be-
wects» (®ryn «BHMLCMB») Ha ocHOBE COGCTBEHHOrO NepeBoja Ha Pycckuii Si3blK aHIN0s3bI4HON Bepcun
cTaHjapTa, yKasaHHoro B nyHkre 5

2 BHECEH ®depgepanbHbiM areHTCTBOM M0 TEXHUYECKOMY PerysiMpoBaHuio U MeTposiormm

3 MPUHAT MexrocyfapCTBEHHbIM COBETOM MO CTaHAapTu3auumn, MeTponorum n ceptudumkanmm (npo-
Tokon ot 20 okTA6ps 2014 r. N9 71-)

3a npuHATHe nporosiocosaniu:

KpaTkoe HavmeHOBaHMe CTpaHbl Kop cTpaHb! CokpalleHHOe HaVMeHOBaHVe HaLWOoHabHOTO opraHa
no MK (MCO 3rsstO M-97 no MK (MCO 3166) 004 - 67 no cTaHgapTvauyum
AzepbaligxaH AZ AscTtaHpapT
ApmeHus AM MuH3KoHOMUKKN Pecny6nvkn ApmeHus
Benapycb BY FocctaHgapt Pecny6nukn Benapycb
Kuprusums KG KblpreiactaHgapT
Monposa MD Monposa-Ctangapt
Poccusa RU PoccraHgapTt
TagxukucTaH T TagxukctaHgapT

4 NMpuka3om PefepasibHOrO areHTCTBa Mo TEXHUYECKOMY PeryaivMpoBaHuio U MeTposiorMmn ot 25 Hos6ps
Np 1748-CT MexrocyfapcTBeHHbIn ctaHgapT TOCT 33042—2014 BBefeH B AeliCTBME B Ka4ecTBe HaLMOHab-
Horo cTaHgapTa Poccuiickoin depepaumm ¢ 1 asrycta 2015 r.

5 Hacrtoswuii cTaHgapT MAEHTUYEH MeXAyHapoaHOMY AOKYMeHTY «O3CP. Tect Ne 222:2004 TecT Ha
pPenpoayKTUBHOCTb A0OXAEBbIX YepBeli» [«OECD. Test No 222:2004 Earthworm Reproduction Test (Eisenia
fetida/Eisonia androi)». IDT]

6 BBEJEH BMNEPBbIE

7 NEPEN3OAHUE. CeHTAb6pb 2019 1.

MHchopmaumsi 0 BBeAeHUM B fieiicTBMe (NpekpalieHun AeiicTBUs) HAacTOoALWEero craHaapTa u usme-
HEHUIi K HEMY Ha TeppuUTOpPUM YKa3aHHbIX Bbille rocyAapcTB Ny6avKyeTCsl B ykazaTensx HaumoHa bHbIX
CTaHAapTOB, N34aBaeMbIX B 3TUX rocyaapcTBax, a Takke B ceTu VIHTepHeT Ha caliTax cooTBeTCTBY-
I0LLMX HALMOHA/bHBIX OPraHoB Mo CTaHAapTM3aLuu.

B cnyyae nepecmMoTpa, U3MEeHEHUSI UM OTMEHbI HACTOALLEr0 CTaH4apTa CoOOTBETCTBYHLAs UH-
¢hopmaLmsi 6ygeT ony6avMKoBaHa Ha OULMANbHOM UHTEpHeT-caliTe MeXrocyAapcTBEHHOIO coBeTa Mo
CTaHaapTuM3auum, MeTposiorum n cepTurKaLnm B KaTanore «MexrocyfapcTBeHHble CTaHaapTbi»

© CrangaptuHdopm, odhopmneHune. 2015. 2019

B Poccuiickoit defiepalmy HacTOAWMIA CTaHAAPT He MOXeT 6biTb NOSTHOCTLIO WK
YyacTMYHO BOCMPOM3BEAEH, TUPaXUPOBaH U pPacnpocTpaHeH B KayecTBe ognuUManbLHOro
n3gaHus 6e3 paspelleHns defepasibHOTO areHTCTBa No TEXHWUECKOMY PerysimpoBaHuto
¥ MeTponorumn
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BBepeHve

3TOT MeToA NpefHa3HayeH /19 OLEeHKN BAMAHUA XMMWUKATOB B MOYBE HA PEMPOAYKTUBHYIO CNOCOBHOCTb
(n gpyrne cybnetanbHble aghdekTbl) goxAeBbIX YepBeli Eisenia fetida (Savigny 1826) wnw Eisenia andrei
(Andre 1963) [1], [2]. TecT npowen mexsabopaTopHylo KOsbLeByt nposepky (3]. PykoBOACTBO MO OLEHKe
OCTPOli TOKCMYHOCTN XUMWKATOB ANS AOXAEBbIX YepBei 6bin10 n3gaHo OICP [4]. CywecTByeT MHOr0 Apyrnx
MeXAyHapOAHbIX M HaLMOHAaNbHbIX PYKOBOACTB MO ONpefesieHno OCTPOM U XPOHUYECKOl TOKCMUYHOCTM A5
3TOro BMAa opraHusmMos [5]—I[8].
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M E X T OCUVY 4APGC CTH BEHH®bB 1 CTAHOAPT

METOZbl UCMLITAHUI XUMWUYECKON MPOAYKLMW, MPEACTABAAIOWEN ONACHOCTb
AN OKPYXAIOLWEW CPE/bI

TecT HAa PenpoAyKTUBHOCTb J0OX/AEBbIX YepBeil

Testing of chemicals of environmental hazard
Earthworm Reproduction Test (Eisenia fetida/Eisenia andredi)

Jata BBegeHns — 2015—08—01

1 O6nactb NPUMEHEHUSA

HacToswwnii cTaHgapT ycTaHaBUBaeT MeTo[, OLEeHKN BAUSHUS XUMUUYECKMX BELLECTB Ha PenpoayKTuB-
HYI0 (YHKLMIO LOXAEBbIX YEPBENA.

2 TepMuHbI 1 onpeaeneHns

B HacToALleM cTaHAapTe NPUMEHEHbl TEPMUHBLI C COOTBETCTBYIOLVMY ONpeAesieHUsaM, NpuBeeHHbIe B
Mpunoxexun 1.

3 MpuHumn Tecta

B3pocnbix YepBeli nogseprawT BO3AENCTBMIO TECTUPYEMOrO BELLECTBA Pa3HOW KOHLEHTpauuu, cme-
LLIAHHOTO C MOYBOM MNK. B C/lyyae NecTuuMAoB, BHECEHHOIO B/Ha NOYBY B 3aBUCHMOCTM OT cnocoba ux npume-
HeHusi. MeTog 06paboTKM 3aBUCUT OT Liesin TecTa. Juana3oH TeCTUPYEMbIX KOHLEHTpaLmii BbiGupaeTcs Tak,
4YTO6bl OXBaTUTb Te€ KOHLEHTpauuun, KOTopble Bbi3biBaloT cybneTanbHble U neTasibHble adpdekTbl B TeyeHne
BOCbMW Hepenb. Mmbenb N BAMSIHWE BELLECTBA Ha POCT B3POC/bIX YEPBEW onpesensioT nocse YeTbipex He-
[enb 3Kcno3uyumn. Bapocnbix ocobeit yaansT U3 NoYBbl U OLEHUBAKT PENPOAYKTUBHOCTbL CMYCTS YETbIpE He-
Jenu. NpoBoAs NoAcyeT YepBeli HOBOroO NMOKONEHUs. PenpoayKTMBHOCTb YepBeii, NoABEPrLLMXCA BO34EACTBUIO
TECTOBOrO BeLLeCcTBa, CpaBHMBAKOT C KOHTPOJSIbHONM, onpefenss HepelcTByowyto koHueHTpauunto (NOEC)
n/vnun nokasatesnb ECX(Hanpumep. EC10, ECM) no ypaBHEHUIO perpeccuun, Ytobbl OLEHUTb KOHLEHTpaLmio,
KoTopas Bbi3Bana x%-yMeHbLUEHVEe PenpoayKTUBHOW hyHKLMKU. TecTupyemble KOHLEeHTpauuy AOMKHbI 0XBa-
TbiBaTb WMPOKUIA ananaszoH ECX(Hanpumep, Bkayate EC,0. ECM) Tak. 4To6bl ECX paccumTbiBasiM Mcxoas
13 MHTepnonauun, a He akcTpanonauum (CM. npunoxeHune 1).

4 VIHopmMaumsa o0 TeCTUPYeMOM BeLLeCcTBe

4.1 [omkHa 6bITb U3BECTHA Crefylollan nHpopmauns o TeCTUPYEMOM BeLLEeCTBE:

- pacTBOPUMOCTbL B BOAE;

. 9K OW

- JaBneHve napa:

- [OCTynHas nHdopmaums o cygbbe 1 noBefeHUN B OKpyXatoLleid cpefe (Hanpumep, o ckopocTn poTo-
in3a 1 rmaposnsa, ecnu aToro TpebytoT YCI0BUA NPUMEHEHNUS TECTUPYEMOrO BELLECTBA).

4.2 [laHHblii cTaHAapT NPMMEHUM KO BCEM BeLLeCTBaM He3aBMCUMMO OT WX pacTBopumocTu. MeTog,
He MPYMEHUM K /IeTy4uM BeLLLeCTBaM, Y KOTOPbIX KOHCTaHTa FeHpu unn KoaduumeHT pacnpenesieHns Bo3-
Ayx/Boga 60/blue eAVHULbI, WK K BellecTBaM ¢ AaBneHnem napa sbiwe 0.0133 Ma npu 25 ®C.

N3paHue odpuuymansHoe
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4.3 B faHHOM cTaHAapTe He yuuTbiBAETCS BO3MOXHAA Aerpajaunst TECTUPYeMOro BeLLeCTBa B NepUoy,
Tecta. COOTBETCTBEHHO, HEsb3si NPeAnosIoXUTb, UTO KOHLEeHTpaLua BelecTBa 6yAeT ocTaBaTbCA HEU3MEH-
HOW B TeYeHWe Bcero Tecta. B 3TOM cnyyae pekoMeHAyeTCsl XMMUYECKUiA aHann3 TeCTUPYEMOro BellecTBa B
Hauasne 1 KoHLe TecTa.

5 BelecTBO cpaBHeHUA

NOEC u/unn ECX BelyecTBa CpaBHEHUS A0/DKHbI ObITb OnpeaeneHsbl, YTOObI rapaHTUpOBaThL afekBaT-
HOCTb YCNOBUIA NabopaTopHOro Tecta u y6eanTbCs, YTO peakuus TeCTUPyeMbIX OPraHNM3MOB He U3MeHseT-
€A CTaTUCTMYECKN 3HAUYMMO CO BpeMeHeM. YXKenaTenbHO NMPOBEPsSiTb BELLECTBO CPaBHEHUS NO KpaiHein mepe
OAMH pas B rof, UK. ecnn TecT NPOBOAUTCS peako, napasfenbHo € onpefeneHneM TOKCUYHOCTU TecTupye-
moro BellecTBa. KapbeHgasum nam 6eHoMua — NoAxoAsLive BelecTBa CpaBHEHUS, KOTOpbIe, Kak nokasaHo,
B/IMAKOT Ha penpoaykTUBHOCTL [3]. 3HaumMble adodpekTbl 4OMKHbI HabNgaTbCa Npu cogepxaHun: a) 1mn 5 mr
fencTBytowero Belectsa (4. B.)/Kr cyxoi nousbl nam b) 250—500 r/ra (25—50 mr/m2). Ecnm BellecTBo cpas-
HEeHVA BK/IIOYEHO B TECTMPYEMYIO CEpPUI0, TO UCMOMb3YIOT OfHY €ro KOHLEHTpaLuuto, a Yacno NoBTOpPHOCTEN
[OJ/DKHO BbIThb TO XE. YTO U B KOHTPONSIX.

6 [ocToBEpHOCTbL TecTa

6.1 KoHTpoOsb AO/MKEH YAOBNETBOPATb CMEeAYIOWMM KPUTEPUSAM, YTOObI cuMTaTb pesynbTaTbl Tecta A0-
CTOBEPHbIMK:

- Kaxgas noBTOPHOCTL (10 B3pOC/bIX YepBeit) AO/MKHA NPOU3BOANTL He MeHee 30 MOIOAbIX Ocobei K
KOHLY TecTa;

- KOah(uUMEHT BapbuMpoBaHusa penpoaykumum fo/mKeH 6biTb He 6onee 30 %;

- rmbenb B3POC/bIX YEPBEV B TEeUEHUE NepBbIX YeTbipex Hefenb Ao/KHa ObiTb He 6onee 10 %.

6.2 Ecnun TecT He OTBeYaeT Bblle ONWCaHHbIM KPUTEPUSM AOCTOBEPHOCTW, TO TECTUPOBaHMe cnegyeTt
npekpaTuTb A0 TeX /1op. Noka TecT He ByAeT yA0BNeTBOPATL KpUTEepUAM focToBepHocTu. O6ocHOBaHWe [0-
CTOBEPHOCTYU A0/KHO ObITb BK/TIOYEHO B OTYET.

7 OnucaHue TecTa

7.1 O6opyaoBaHue

7.1.1 CnepfyeT Ucnosib30BaTb TECTOBbIE COCYAbl U3 CTEKIA WIN APYroro XMMUYECKN MHEPTHOTO MaTepu-
asia BMecTuMocTblo 1—2 nutpa. Cocyabl [O/MKHbI UMETb NonepeyHoe cevyeHve nnowanbio okono 200 cm2,
Tak Yto6bl ry6UHa BNaXxHoOro cyberparta coctasnsna 5—6 cMm. korga B cocys gobasnsetca 500—600 r cyxoro
cybcTparta. YCTpOCTBO COCYA,0B A0/MKHO 06ecneumBaTh NOCTOSAHHbIV ra3oBbli 0GMEH Mexay cybcTpaTtom u
aTmocdepoit, 6bITb Ha cBeTy (415 3TOW Lenv noaxoaaT nepdopupoBaHHbie MPO3payHble KPbILIKU) U UCKH0-
YyaTb BbINON3aHne Yepseil. Ecnv konmyecTBo cy6eTpata B cocyzie 60be 500—600 1. To Uncno YepBeii B HEM
NponopunoHansHo.

7.1.2 ina Tecta TpebyeTca 06bIYHOE NabopaTtopHoe 060pyA0OBaHue, BKIOYalLLee:

- Cyxoe MOMeLLEHUE;

- CTepeoMUKpOCKon;

- pH-meTp n dhoTomeTp:

- YAO6HbIE 1 TOUYHbIE BECHI;

- COOTBETCTBYyKLLasA annapartypa ANs KOHTPO/A Temneparypsbl;

- COOTBETCTBYHWOLLAA annapartypa A8 KOHTPONs BAaXHOCTW (He CyLecTBEHHO, eC/in cocyfdbl UMeloT
KPbILLKN):

- MHKy6aTop UNu Hebonbllas KOMHaTa C KOHAULMOHEPOM;

- BoAsiHas 6aHs.

7.2 MpuroToBneHne UCKYCCTBEHHOMN NOYBbI

7.2.1 WckyccTBeHHas noysa, ucnosnb3lyemas B aTom Tecte (5). (7] Ao/MKHA UMETb cneayowuii coctas (Ha
cyxyto maccy. 105 °C):

- 10 % ccparHoBoro moxa (pH 5.5—6,0. 6e3 BUAUMbIX PacTUTE/bHbIX OCTaTKOB, TOHKO PacTepTblii u
Cyxoi);

2
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- 20 % Kao/IMHOBOWA IMUHbI (C coepXaHmeM kaonmHuTa okono 30 %);

- 0,3 % — 1.0 % kapboHaTta kanbuua (CaCO03, nygpa, aHanMTUYECKOl YACTOThI) A1 [OBEAEHUsA UC-
xofHoro pH nousbl f0 6.0 £ 0,5;

- 70 % BO37YLUHO-CYXOro KBapLEeBoro necka (kenaresbHO TOHKWIA necok ¢ 6onee 50 % vacTul pasve-
pom 50—200 MKM).

MpumevaHns

1 Tpebyemoe konnyectBo CaC036yaeT 3aBUCETb OT KOMNOHEHTOB NOYBEHHOrO cy6CcTpaTa BKI0Yas KopM ANs yep-
Beii. n ero cnegyet onpejensaTb B OTAe/IbHbIX Npo6ax noys HeNoCpeACcTBEHHO nepef TectoMm. pH cmewaHnHoro obpasua
namepsoT B 1 M pactsope xnopuga kanusa (KCI) unu 8 0,01 M pactBope xnopuga kanbumusa (CaCl2) [13].

2 CogepxaHue opraHn4ecKkoro yrnepoga UCKyCCTBEHHOM MOYBbl MOXET 6biTb YMEHbLUEHO, HAaNpUMep, CHUXEHNEM
coaepxanus Topda fo 4 % — 5 % 1 yBenMYeHnem cogepxaHusi necka cootBeTcTBeHHO. C yMeHbLUEHNEM coaepxaHns
opraHnyeckoro yrnepoja aAcopbuns TecTupyemoro BelecTsa no4Boi (OpraHMYeckum yrinepoaoMm) CHuxaeTcs, a AocTyn-
HOCTb TECTUPYEMOro BellecTBa 4YepBsiM yBennymBaeTcsi. Bblno nokasaHo, 4to Eisenia fetida yaoBneTtBopsieT kputepusm
[OCTOBEPHOCTM TecTa A/15 NOJIeBbIX MOYB C 60/1ee HU3KUM COfepXaHnem opraHnyeckoro yrnepoga (Hanpvumep, 2.7 %) [14]
1 ANA UCKYCCTBEHHON NouYBblI C cofepxaHneM Topda 5 %. MoaTomy HeT He06X0ANMOCTU Nepes UCMob30BaHMEM Takoi
noyYBbl AEMOHCTPNPOBATL €€ COOTBETCTBUE KPUTEPUAM JOCTOBEPHOCTHU, €C/IN coAepxaHune Topda Hmke 5 %.

3 Ecnn B TecTe AONOMHNUTENBHO UCMOMb3YIOT €CTECTBEHHbIe NOYBbI (HanpuMep, Npu OLeHKe pucka BbICOKOro ypoB-
HS1). UX MPUTOAHOCTb U COOTBETCTBME KPUTEPUSM [OCTOBEPHOCTU AO/KHbI ObITh MPOAEMOHCTPVPOBAHbI.

7.2.2 Cyxue KOMNOHEHTbI MOYBbI TLWATENIbHO NepemeLlnBaloT (Hanpumep, B 60/bWOM 1abopaTtopHOM
MUKCEpPE) B XOPOLLO NPOBETPMBAEMOM NoMeLleHun. MNepes Havyasiom TecTa Cyxyt UCKYCCTBEHHYH MOYBY YB-
NaXHAT fo06aBNeHNeM feNoHN3NPOBaHHOWK BOAb!, YTOObI AOCTUYL NPYMEPHO MOJIOBUHBLI TPEBYEeMOli BNaXHO-
CTU noysbl, KoTopasa coctasnseT 40 % — 60 % OT MakCMMasIbHOW BOAOYAOPXMBAtOLLEA CNOCOGHOCTM MOYBbI
[cooTBeTCTBYET (50 £10) % BNAXHOCTY Ha CYXYyl Maccy nousbl]. B aTom cnyyae npu cxaTnv NoYBbl PyKOi 13
Hee He BblgenseTca Boja. MakcumanbHy0 BOAOYAEPXMBAIOLLYD cnoco6HOCTbL (MBC) UCKYCCTBEHHOW MOYBbI
onpeAensoT B COOTBETCTBUM C MPOLLeAYPOIA, ONUCaHHOW B NpunoxeHnn 2 i ctaigapte ISO 11274 [15].

7.2.3 Ecnu TecTupyemoe BeLLeCcTBO BHOCAT Ha MOBEPXHOCTb MOYBbI WM CMELUMBAKT C NOo4YBol 6e3
BO/bl, OKOHYaTE/IbHOE KONNYECTBO BOAblI MOXET 6bITb l06aBNIEHO B NOYBY BO BPEMS ee NpuroTosneHus. Ecnu
TecTMpyemMoe BeLLecTBO CMeLUNBatOT C MOYBOW C HEKOTOPbIM KO/IMYECTBOM BOAbI, AOMO/HUTENbHOE Konnye-
CTBO BOAbl MOXHO A06aBUTb C TECTUPYEMbIM BelecTBoM (cM. 7.5.1).

7.2.4 BnaxHOCTb NOYBbI ONpPeAenifAoT B Havane 1 KoHue Tecta B cooTBeTcTBUM € ISO 11465 [16]. a pH
nouBbl — corsiacHo npunoxenuo 3 nnm 1ISO 10390 [13]. 3Tn onpepeneHus cnegyeT NPoOBOAMTL B o6pasue
KOHTPO/MA 1 o6pasuax Kaxaon TecTUpyeMoi KOHUeHTpauuu. pH nousbl cnegyeT KoppekTupoBatb, korga Te-
CTUPYIOT BELLECTBA, ABAAIOLWMECA KNCN0TaMU UM OCHOBaHUAMU. BNaxHOCTb NOYBbLI CriefyeT nepuognyeckm
KOHTPO/IMpOBaTh BO BPeMs TecTa B3BelunBaHuem cocyaos (cm. 8.1.2 n 8.2.3).

7.3 Bbl60p n noaroToBka TeCTOBbIX XXUBOTHbIX

7.3.1 B TecTe ncnonb3ylT BUAbl AOXAeEBbIX YepBeli Eisenia fetida unu Eisenia andrei. Ana Havana
TecTa TpebyloTCcs B3pOC/ble YepBK BO3PacTOM OT 2 Mec A0 ofHoro roga. Cnegyet otéupaTb YepBeil U3 CUH-
XPOHU3MPOBAHHON KyNbTypbl C OAHOPOAHON BO3PACTHOM CTPYKTYPOIA (CcM. npunoxenue 4). OTaenbHble 0cobu
B TECTE He [lO/IKHbI OTNYaTLCA APYr OT Apyra no so3pacTty 6osiee Yem Ha YeTbipe Hefesnu.

7.3.2 OTobpaHHbIX YepBeli crieflyeT akkMmaTu3npoBaTb B UCKYCCTBEHHON NOYBE B TEYEHVE He MeHee
OlHMX CYTOK. B TeuyeHune 3Toro BpeMeHW YepBeil cnepyeT KOPMUTbL TOM xe nuuield, 4yto B Tecte (cm. 8.3.1
n 8.3.3).

7.3.3 I'pynnbl 13 10 cnyvaitHo oTo6GpaHHbIX YepBel B3BELLMBAIOT B Havasle TecTa. Yepseil nepef B3Be-
LUMBaHNEM 06MbIBAKOT AENOHN3NPOBAHHOW BOAON, a M36bITOK BOAbI YOUPAKT C NOMOLWbIO UIbTPOBAJIbHOIA
6ymaru. Macca ofiHoi 0cobu YepBsi AO/HKHA COCTaBNATb 0T 250 fo 600 mr.

7.4 TloAroToBKa TeCTUPYeEMbIX BELWECTB

[Ba MeTofa BHeceHUsl TECTMPYEMOro BELEeCTBa B MOYBY MOXHO WCMO/b30BaTh; NepemMelumBaHne TecTu-
pyemoro BellecTBa ¢ No4Boit (CM. 7.5) U ero BHeCeHue Ha NOBEepPXHOCTb MouBbl (CM. 7.6). BbiGop COOTBETCTBY-
IOLEero MeTofa 3aBUCUT OT Lenn TecTa. OBbIYHO PEKOMEHAYETCsi NepeMellMBaHue TECTMPYEMOro BeLLeCTBa
C nouBoii. Kpome Toro, mpoueAypa BHECEHWsi A0/KHA COOTBETCTBOBATb NPaKTUKE MPUMEHEHUs BellecTsa B
Ce/bCKOM X03sIicTBe (Hanpumep, onpbICKMBaHWE — B C/lyyae XUAKUX NPenapaToB UM NpUMeHeHue necTuum-
[l0B B BUAE CreLnasibHbIX NpenapaToB — rpaHys Uin cpeacTs A4S 06paboTku cemsiH). CneayeT nsberaTb npu-
MEeHeHUs! pacTBOpUTE e C TECTUPYEMbIM BELLECTBOM, eC/IM PACTBOPUTENN HEe 061a4aK0T HU3KO TOKCUYHOCTLIO
AN LOXAEBbIX YepBeli, COOTBETCTBYIOLLUIA KOHTPO/Ib PACTBOPUTENEN O/MKEH GbITh BK/OUEH B TecT (cM. 8.1.3).
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7.5 MepemewnBaHne TECTUPYEMOTO BeELLECTBA C NOYBOI

7.5.1 TecTupyemoe Bel,ecTBo, pacTBopMmoe B Boje

PactBOp TecTupyemoro BellecTBa B AeMOHM3MPOBAaHHON BOAE FOTOBAT HEMOCPEACTBEHHO Nepej Hava-
IOM TecTa B KONMyecTBe, OCTATOYHOM A1 MPUrOTOB/IEHNSA BCEX PACTBOPOB OAHOM KOHLEHTpaLun. B HekoTo-
pbIX Cnyyasx MoxeT noTpebosaTbca copacTBOpuTe/b, 06/1eryatLLmii NPUroToBIeHe TECTUPYEMOr0 PacTBo-
pa. CnepgyeT NpuUroToBMTbL TaKOe KOJIMYECTBO pPacTBopa, KOTOPOe COOTBETCTBYET OKOHYATE/IbHON BNaXHOCTW
nousbl (40 % — 60 % MakcuMasibHOW BOAOYAEPXUBatOLLEV CMOCOGHOCTM NoYBbl). PacTBop TuwiaTenbHO nepe-
MeLUMBAaIOT C NOYBEHHbIM Cy6CTpaTOM nepej NoMeLLeHVeM ero B TECTOBbIV COCYA.

7.5.2 TecTupyemoe BelecTBO, HepacTBOpMMOe B BOfe

TecTupyemoe BeLLECTBO PacTBOPAOT B HEOO/bLIOM KOMMYecTBe MOAXOASLEro opraHMyeckoro pac-
TBOpUTENs (HanpumMep, B aueToHe), BHOCAT Ha NMOBEPXHOCTb W NepeMeLllnBalT ¢ He6OoMbLWNM KO/IMYECTBOM
KBapLeBOro necka. PacTBopuTento farT UCnapuTbCs B BbITSXXHOM LUKady B TeUEHNe HECKONbKUX MUHYT. 3a-
Tem 06paboTaHHbIVi Necok TwarebHO NepemMeLlnBaloT ¢ NpeABapuUTebHO YBNaXHEHHOW NCKYCCTBEHHON Mo-
4yBoil. [lanee [06aBNAIOT AENOHU3MPOBAHHYIO BOAY, YTOObI AOCTUYL BAAXHOCTW MOYBbLI, COOTBETCTBYIOLLEN
ee 40 % — 60 % makcMMasibHOWM BOAOYAEpPXMBaAOLLEl CNOCOBGHOCTN U NepemelunBaloT noysy. Mocne aToro
noysa rotoBa A5 NoMelLLeHVs ee B TECTOBbIN cocy. CneayeT cobnogaTtb NPefoCTOPOXHOCTb, CBA3AHHYIO C
BO3MOXHOW TOKCUYHOCTbIO HEKOTOPLIX pacTBOpuTeneli ANs AOXKAEBbIX YepBeil.

7.5.3 TecTupyemoe BeL,ecTBO, HEPaCTBOPNUMOE B BOLE U OpPraHMYeCcKnx pacTtBopuTensax

[oToBAT cMecb 13 10 r TOHKO Pa3mMosIOTOro MPOMbILLSIEHHOrO KBapLEeBoro necka, Heobxogumoro Ans
TECTMPYEMOI KOHLLeHTpaumn KonmyecTsa TeCTMPYEMOro BellecTBa. 3Ty CMecCh TLaTeibHO nepemMeLlnBatoT ¢
npeABapuTesibHO YBNAaXHEHHON NCKYCCTBEHHOW nouysoii. [lanee fo6aBNsAlT AEVOHU3NPOBAHHYIO0 BOAY, YTOObI
[OCTUYb BMI@XHOCTW MOYBbI, COOTBETCTBYIOLLEN eB 40 % — 60 % MakcMmanibHOW BOAOYAEpPXMBaKLLON cno-
cobHOCTK, ¥ NepemeLunBaloT nousy. MNocne 3TOro NoyBa rotosa ANS NOMELLEHUS ee B TECTOBbIV cocya.

7.6 BHeceHue TeCTMpyemMoro seuiectea Ha NOBEPXHOCTb NO4YBbI

7.6.1 MouBy o6pabaTbiBalOT NOC/E TOrO, Kak B Hee Nnocaaniv yepseii. TeCcToBbI cocys cHavana 3anosi-
HAIOT YBNaXXHEHHO! NOYBON M MOMELLaT Ha MOBEPXHOCTb B3BELUEHHbIX A0XAEBLIX YepBeii. 340pOBbIE YEPBY
06bIYHO 3apblBalOTCA B cybCcTpar, a octawwmecs yepes 15 MVH Ha NOBEPXHOCTU cymTaloTCcs AedeEKTHbIMU 1
nopnexar 3ameHe. HoBble YePBW AO/MKHbI UMETb TOT e 06LLMIA BEC. YTO U 3aMEHEHHbIE.

7.6.2 TecTupyemoe BeLLECTBO BHOCAT Ha MOBEPXHOCTb MOYBLI Yepes MoaTopa 4vaca nocne nocagku
yepBeli Tak. YTob6bl M36exaTb NPSAMOro KOHTaKTa TECTUPYEMOro BellecTBa € yepBamu. Korga Tectupyembim
BELLLEeCTBOM AB/SETCA NecTuumng, ero MOXHO HaHOCUTb Ha NMOBEPXHOCTbL B BUAE cripes. B aTom cnyyae TecTu-
pyemMoe BeLLecTBO c/iefyeT HaHOCUTb Ha MOBEPXHOCTb NOYBbI C MOMOLLbH COOTBETCTBYHLLEIO 1abopaTopHOro
onpbIiCKMBaTe s, aHa/I0rMYHOro NOJSIEBOMY OMNpbICKMBATESHO.

Mepen 06paboTKO CHUMAIOT KPbILKY COCyAa M BCTaB/ISOT B HEr0 BKNAAbILW, KOTOPbI/ npegoxpaHsieT
60KOBbIE CTEHKU cOocyAa OT ONpbICKUBaHWUSA. Bknagblll MOXET 6biTb M3rOTOB/IEH M3 TECTOBOrO cocyaa 6e3 oc-
HoBaHusi. O6paboTKy criegyeT npoBoANTb Npu Temnepatype (20 + 2) °C. 1 B 3aBUCMMOCTU OT TOrO, NPUMEHS-
eTcsa I TeCTUpyemoe BeLLecTBO B BUAe BOAHOrO pacTeopa, aMy/IbCUU WK gucnepcun, 06bem npuMeHeHHoro
TeCTMPYeMOoro BellecTBa A0/MDKeH cocTtaBuTb oT 600 Ao 800 mkn/M2. KonnyecTBO NMPMMEHEHHOrO BellecTBa
NPOBEPSIOT C UCNOJIb30BAHNEM COOTBETCTBYHLLEN KaNMbpoBOYHOI TeXHUKM. CneyundmryHbie npenapaTvBHble
hopMbl, Takve Kak rpaHynbl U NPOTPaBMTENIN CEMSIH, NPUMEHSIIOT cnocobamu, NCNoNb3yeMbIMU B CE/TbCKOXO-
3A/ACTBEHHOI NpaKTyuKe.

7.6.3 TecToBble cocyAbl criefyeT 0CTaBUTb OTKPbITbIMU B TeYeHue 14, 4yTobbl AaTh NCnapuTbcs neTy-
YMM pacTBOpPUTENIAM, €C/IM UX UCNOMb30Ba/IN. ByapTe BHUMaTeNbHbl — He AaiTe YepBsM B 3TO BPeEMS Bbl-
non3Tu U3 TECTOBbIX COCYAO0B.

8 lMpoueaypa Tecta
8.1 TecTupyemble rpynnbl U KOHTPONU

8.1.1 lNomecTtuTe 10 yepseli B cocyq ¢ 500—600 r uckycCTBEHHOI nouBbl (T. €. 50—60 r NouYBbl Ha 0a-
Horo yepss). Ecnun ncnonb3yoT 60/bLuee KOIMYECTBO NOYBbI (3TO MOXET BObITb B C/lyvae Tecta ¢ nectmyugamu
C 0CO6bIMM YC/TOBUSIMU NPUMEHEHUSA, Hanpumep, Npu 06paboTke cemsH), To Ha 50—60 r noysbl NoTpebyeTcs
6onblue YyepBeid. lecAaTb YepBe roToBAT A4/15 KaXA0ro KOHTPO/IA M COCyA0B ¢ o6paboTaHHO noyBoii. Yepseii
NpPOMbIBaOT BOAON U 3aTeM NomeLaoT Ha hunbTpoBasibHYO Bymary, 4Tobbl AaTh CTeUb NNLLHENR BOAE.
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8.1.2 Bo usbexaHne CUCTEMHbIX OWMOGOK B pacnpefeneHun yepseli No TECTOBLIM cocygam creayet
OLEHUTb OJHOPOHOCTb TECTUPYEMOI NOMY ALK, KOTOPYIO ONpefensoT B3BelumBaHnem 20 yepBeid, cnyyaii-
HbIM 06pa3om B3ATbIX U3 TecTupyemol nonynsuun. MNpu yBepeHHOCTV B OAHOPOAHOCTU NOMy/AUMN YepBeit
0oTGUpatoT, B3BELUMBAKOT U paccaxuBatoT MO TECTOBbIM cOCyfaM cryyaliHbiM o6pa3oM. Mocne 3Toro B3BELUM-
BalT KaxAblil cocyq U onpeAensioT HavyalbHy Maccy, Heo6XoAMMYyo As NOoCeayoLWero KOHTPOIA B/IaXHO-
CTK nouBbl B cocyfax (cm. 8.2.3). TecToBble coCyAbl 3aKpbIBAlOT, Kak onvucaHo B 7.1.1, n nomeLialT B Kamepy
MCNbITAHUNA.

8.1.3 CooTBeTCTBYyHOLLAaA MOATOTOBKA KOHTPOJ/IbHLIX BAPWMaHTOB A1 KaXA0ro M3 cnocobosB 06paboTkm
onucaHa B 7.5 n 7.6. B uenom npouegypa KOHTPO/IA aHanornyHa TecTy ¢ 06paboTKoi 3a UCK/I0YEHUEM TOrO,
4YTO B KOHTPOJIbHbLIE BapUaHTbl He BHOCAT TECTMpPyeMoe BeLecTBo. Mpu He06X0AMMOCTH OpraHmMyeckme pacTBo-
puTENW. KBapLEBbI/i NECOK M ApYrne cpeacTsa A06aBNsT B TEX XKE KO/IMUYECTBAxX B KOHTPOIU. €C/IN UX UCNOSIb-
3ylOT MpU TeCcTUpoBaHWM BellecTBa. Ecnm pacTBopuTenb WM Apyroil HOCUTesb UCNOMb3YIOT NpU Jo6aBneHun
TeCTUPYeMOro BELLECTBA, C/ieAyeT NPUroTOBUTL AOMOHUTENbHbIA KOHTPOSIb 6e3 HOCUTENS WU TECTUPYEMOTO
BellecTBa 1 NPOTeCcTUPOBaTh ero. YTobbl 6bITb YBEPEHHBLIM, YTO HOCUTE/b HE BWUAET Ha pesy/bTar.

8.2 Ycnosusa Tecta

8.2.1 TemnepaTypa Tecta — (20 ¢ 2) °C. TecT NpoBOAAT B YC/IOBUSAX KOHTPONMPYEMbIX LUKIOB cBETA
1 TEMHOTbI (kenartesibHO 16 4 cBeTa 1 8 4 TeMHOThI) ¢ ocBelleHnem oT 400 go 800 ntoKc B MecTe, rae pac-
MOJIOXEHbI TECTOBbIE COCY/bI.

8.2.2 TecToBble COCYAbl HE a3pupyIOT BO BPEMS TecTa, HO KOHCTPYKLMA COCYAO0B C KpbiWwkamu obecne-
ynBaeT BO3MOXHOCTb ra3006MeHa, B TO e BpeMs rapaHTupys orpaHnyeHHoe ucnapeHue snaru (cm. 7.1.1).

8.2.3 CopfepxaHve BOAbl B MOYBEHHOM cybCcTpaTte NoAfepXVBaoT, Nepuofnyecky B3BelUMBas TecTo-
Bble cocyabl (6e3 kpbiwwek). MoTepn Bnarn BOCNOMHAOT AeMOHU3NPOBaHHOl Bofoi. CoaepXaHue Bofbl MOXeET
BapbupoBsartbcs B npegenax 10 % oT UCXOLHOIO CofepXaHus B Havyase TecTa.

8.3 KopmneHue

8.3.1 J/1t060ii Ka4eCTBEHHbIV KOPM roAMTCA ANA NOALEPXaHWUS Macchl YepBell B TedeHue Tecta. OnbIT
nokasbIBaeT, YTO MOJIOTbI OBEC, KOPOBMWI U KOHCKUI HABO3 — NoAxoaAwnii kopm. CnegyeT yA0CTOBEPUTBLCS,
YTO KOPOB M NowWwagein, Yeli HaBo3 UCMONb3yeTCA, He NoABeprasv BO3AEeNCTBUIO TaknxX BeLecTB, Kak CTUMY/IA-
TOpbl pocTa, HeMaTuuuabl UKW aHasiorMyHble BeTepuHapHble npenapartbl, KOTOpble MOryT oka3aTb BpefHoe
BO3JeliCTBME Ha [OXAEBbIX YepBeli BO BpeMs TecTa. PekoMeHayeTcs camoCToATeIbHO cOBpaHHbIi KOpoBWUiA
HaBO3, TaK KakK OMbIT Mokasas, YTo MpojaBaeMblii HAaBO3, UCMOMb3yeMbIVi KaK yaobpeHune, MOXeT HaHecTu
Bpes yepsBam. HaBo3 nepep ncnosb3oBaHWeM JO/KEH OblTb BO3AYLLIHO-CYXMM, TOHKO pacTepTbiM U nactepu-
30BaHHbIM.

8.3.2 Kaxaylo CBexylo napTvio Kopma crieflyet onpoboBaTtb Ha HETECTUPYEMbIX YePBAX, YTO6bI YA0CTO-
BepuTbCA B nogobaioliemM kayecTBe kopma. POCT yepBeii M KONMYECTBO KOKOHOB HE [O/MKHO YMEHbLUIATbCS
npu MCnosib30BaHUM HOBOW MapTUM kopma (Kak onMcaHo B ycnoBusix pykosoactea O9CP 207 [4]).

8.3.3 Kopm paioT B nepsblil AeHb Nocse nocagkn yepseil n 06paboTKn NOuUBbI TECTUPYEMbIM Belle-
CTBOM. B kaxpablil cocyn fo6aBnsoT 5 r kopma. B ocTaBlivMecs yeTblpe Hefenun Tecta KOPM/IeHWe He npo-
n3BogAT. MNpumepHo 5 r kopma pacnpefensaT Nno NoBEPXHOCTU MNOYBbI B KaXKAOM cCOCyfe W YBNaXHAWT
[eNoHN3NPOoBaHHO BOAON (0ko10 5—6 M Ha cocya). B ganbHeliluem KopMm AaloT pas B Hefeslto B TeyeHne
yeTblpexHeaenbHoro Tecta. Ecnn Becb KOPM OCTaeTCA HECBHEAEHHbIM. NOPLMN YMEHbLUAIOT, YUTOObI n3bexarb
pa3BuTUA TPMOOB 1 NneceHn. B3pocnbix YepBei yaansoT U3 noyBbl Ha 28-i feHb TecTa.

8.4 Bbl6Op TECTUPYEMbIX KOHLEHTpaLuii

Mmetowascs nHopmanmsa 0 TOKCUYHOCTM TECTUPYEMOTO BellecTBa (Hanpumep, AaHHble OCTPOl TOk-
CUYHOCTY (4] YW AaHHble npefBapuTenbHOro Anana3oHHOro Tecta) NnoMoratoT Bbl6OpY COOTBETCTBYHOLLNX
TecTMpyembIX KOHUeHTpauuid. Mpu Heo6xoAnMOCTM NPOBOAAT AUana3oHHbI TECT, HanprMMep, C KOHLEeHTpa-
yusimm 0,1,1.0: 10. 100 1 1000 mr/kr cyxoii macchl Mo4Bbl. [JOCTaTOYHO OAHOM NOBTOPHOCTY Ha KaXKAyH KOH-
LeHTpauuio U KOHTPO/Ib. MNpoaomKUTENbHOCTL 3TOr0 TecTa — ABe Hefesnu, U K KOHLY 3TOro cpoka oueH/UBaloT
CMEpPTHOCTb YepBei.

8.5 TpoekT akcrnepumeHTa

85.1 Tak kak ofHoKpaTHasa cymmapHas cTaTucTuka He MOXeT 6blTb pekoMeHgoBaHa Ana AaHHOro Te-
cTa. 3T0T cTaHAapT obecneunBaeT onpegeneHne NOEC n ECX NOEC. BeposTHO, bygeT TpeboBaTbCcs pery-
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NVpyloWwumMn opraHaMmun B npejckasyemom 6yayuiem. bonee wmpoko pacnpocTpaHeHo ucnosb3oBaHne ECX
BblTEKaloLlee U3 CTaTUCTUYECKUX W 3IKOSIOTMYECKUX npepAnockiiok. MoaTtomy npegnaraloTcs TpyU BapuaHTa,
OCHOBaHHble Ha peKOMeHAaLMAX KOMbLEeBOro penpoayKLMOHHOIo TecTa Ans Yyepsei aHxuTpang [17].

8.5.2 TMpu onpegeneHun guanasoHa KOHLEHTpauWii cnegyet UMeTh B BUAY:

- ans onpegenenns NOEC TpebyeTca He MeHee NATW/ABeHaAUATU KOHLEHTpauuii B reoMeTpuyeckoit
cepun. PekomeHAyeTcs yeTblipe NOBTOPHOCTU AN1A KaXA0W KOHLEHTpauun nac BOCEMb KOHTpONel. KoHueH-
TPaLMOHHbI hakTop B CEPUM KOHLLEHTpaLMi He Ao/MKeH npeBbiwaTh 2,0:

- Ans onpegenexnus ECX(Hanpumep, EC10, ECM) pekomeHayeTCs afilekBaTHOE KONMYeCTBO KOHLeHTpa-
LWiA. BbI3bIBAKOLLMX HE MEHEee YeTbIpex CTaTUCTUYECKN 3HAYMMbIX OTK/IMKOB Ha 3TV KOHLLEHTpaLuu:

- Mpy KOMBGUHMPOBAHHOM NoAXoAe, no3sonsAowem onpeaenaTb kak NOEC, Tak n ECX cnegyeT ucnosb-
30BaTb BOCEMb KOHLEHTpaLuii B reoMmeTpuyeckoii cepumn. KoHLEHTPaLnoHHbIA dhakTop — He 6onee 1.8.

8.6 MpoAOMKUTENLHOCTbL TECTA U N3MEPEHUS

8.6.1 Ha 28-i1 feHb XMBbIX B3POC/IbIX YEPBE OCMaTPUBAIOT U NOACUUTLIBaIOT. /lo60e HeobblyHOE noBe-
fAeHve (HanpvmMep, HECNOCOGHOCTL 3akanbiBaTbCA B NOYBY, 06€3BMXEHHOCTb) 1 0CO6EHHOCTN Mopdhonornm
(Hanpvmep, OTKPbITbIE PaHbl) PerncTpupytoT. MNepeHoC NoYBbl C YePBSAMMW Ha YMCTbIV JIOTOK MOMOraeT NoUCKY
B3POC/bIX YepBeit. YepBu 13 NOYBbI AO/MKHbI ObITb XOPOLLIO NPOMbITbI A€MOHU3MPOBAHHO BOAOW, @ U30bITOK
BOAbl yAansaioT, nomellas yepseil Ha unbTpoBanbHylo Gymary. HeobGHapyXeHHble YepBy perncTpupyoTcs
KaK yMepLuvB, TaK Kak npegnonaraeTcs, 4tn Takue 4yepsu ymepan n pasnoxuance o KoHua Tecta.

8.6.2 TllouBy, yAaneHHylo 13 COCyZ0B, NMOMELLAT B HUX CHOBA, HO yXe 6e3 yAasieHHbIX B3POC/biX Yep-
Beli. [lanee noyBy WMHKYGUPYIOT elle YeTblpe Heaenu Npu Tex Xe YCMOBUSAX 3a WCKIYEeHWEM KOPMeHUs,
KOTOpOe NpoM3BOAAT TO/IbKO OAVH pa3 B Havane aToi dasbl TecTa (cMm. 7.3.3).

8.6.3 K KOHLY YeTblpexHeAe/IbHOro Nepuoja KoMYecTBO HOBEHUIbHbLIX YEPBE, BbLIYMUBLLIMXCSA U3 KO-
KOHOB, W KOMMYEeCTBO KOKOHOB MOACYMTBLIBAIOT C MCMOMb30BaHNEM NpoLeAypbl, N3N0XEeHHON B MpunoxeHun
5. Bce npusHakv Bpefa unu yuepba, HaHeCeHHOro YepBAM B TECTOBbI Nepuog, cnegyeTt 3aperncTpuposartsb.

8.7 MpepgenbHaa KOHUEHTpauma tecta

Ecnu He HabnwgaeTca adpchekTa Npu HaMBbICLLEN KOHLUEHTpaLUMM NpeABapuTesbHOIO Anana3oHHoro Te-
cta (1000 mr/kr), TO penpoAyKLMOHHbIA TecT cnefyeT NpeAcTaBUTb Kak MOPOroBblA TECT C KOHLEeHTpauuei
1000 mr/kr. MpegenbHas KOHUEHTpauua TecTa faeT BO3MOXHOCTb nokasatb, 4To NOEC ans penpogykuum
BbllLEe NpeAesibHOl KOHLEeHTpauumn n cnefyet MUHUMU3NMPOBaTh KOIMYECTBO YepBei, NCMob3yeMbiX B TECTE.
Bocemb NoBTOpHOCTEN cneayeT UCNO/b30BaTh Kak A8 06paboTaHHOW MOYBbI, TaK U 471 KOHTPOS.

9 [laHHble 1 oT4eT

9.1 O6paboTka pe3ybTaToB

9.1.1 O630p 06paboTkN faHHbIX NpefcTaB/eH B MPUIOKEHNN 6. OAHAKO B HACTOsLEM CTaHAapTe He
NPUBOAMTCA CreLnanbHOW MHCTPYKL MW NO CTaTUCTUYECKON 06paboTke pe3ynbTaros.

9.1.2 OpguH napamMeTp — CMEepPTHOCTb. M3MeHeHne noBefeHns B3pOoC/bix YepBeli (Hanpumep, Hecno-
COGHOCTb 3aKanbiBaTbCA B MOYBY, BbITATMBaHWE BLO/b CTEKISAHHON CTEHKM TEeCTOBOro cocy/a), 0CO6eHHOCTH
nx mMopponiornn (OTKPbITbIE paHbl) CefyeT Takke NPUHUMATb BO BHMMaHWe MOMUMO yyeTa MOJIofbIX vep-
Beli. MpobuT-aHanu3 [18] nAn NOrMCTUYECKYI Perpeccuio 06bIYHO NPUMEHSOT, YTobbl onpeaenuTb LC50.
OpHako B cnyyae, korga aTv MeTofbl He YA06HbI A4NS NpUMeHeHus (Hanpumep, ecim UMeeTcsl MeHee Tpex
KOHLeHTpauuii ¢ 4aCcTUYHON CMEPTHOCTbIO), MOXHO MCMOMb30BaTb asibTepHaTVBHble MeTofbl. OHWU MoryT
BKNtOYATb MeTO[ cKonb3salero cpegHero [19], metog CnvpmeHa-Kep6epa [20] nam npocTyro MHTEPNOAAaLuio
(Hanpumep, reomeTpuyeckoe cpegHee LCO nam LCI100 BIYMCASIOT Kak kKBagpaTHbI kKopeHb 1 (), yMHOXEeH-
HbI1 Ha LC 100).

9.1.3 [pyroii nokazatesib — MNJ0AOBUTOCTb (KOSIMYECTBO MPOU3BELEHHBLIX MONOAbIX YepBeid). Kpome
TOro, Kak 1 ina Anana3oHHOro TecTa, Bce Apyrue BpefHble NpyU3Hakn JO/HKHbI ObiTb y4TeHbl B oTHeTe. CtaTuc-
TUYECKNIN aHaIn3 TpebyeT BbIYNCNEHNA CPefHero apumMeTMyeckoro 3HavyeHns X n cTaHfapTHOro OTK/I0He-
HUA nokasaTens penpoAyKTUBHOCTM /15 ONbITOB C 06paboTaHHbIMU BapuaHTaMmu 1 KOHTPONS.

9.1.4 Ecnu BbINOSIHEH aHa/M3 BapbUpoBaHUs, TO CTaHAAPTHOE OTK/IOHEeHWe S 1 cTeneHn cBobogbl (df)
MOTYT 6bITb 3aMeHeHbI OL,eHKOW 0606LeHHOro BapbypoBaHns, NoyY4eHHOro ¢ nomolbio ANOVA. 1 ee cTe-
neHssMM cB060/bl COOTBETCTBEHHO — 3TO BapbUpOBaHME He 3aBUCUT OT KOHLEeHTpauuu. B aTom cnyvae uc-
noNb3ylT OAHOKPaTHbIE NoKasaTeny BapbypoBaHNA KOHTPOAA 1 06paboTaHHbIX BapnaHToB. DTW nokasaresnm
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06bIYHO BLIYMC/SAIOT C MOMOLLBI0 KOMMEPUYECKUX CTAaTUCTUUYECKMX NAKeTOB NPOrpamm, UCMob3ys KaXAbli co-
CyfZ Kak MMBTUPMOCTb.

9.15 JanbHeliwas ctatuctyeckas 06paboTka 3aBUCUT OT TOTO, pacnpeaesieHbl SiM 3HaYeHUs MOBTOp-
HOCTEN HOPMasIbHO U SIBASAKOTCS /I OHW OAHOPOAHLIMYU B OTHOLIEHUN UX BAPbUPOBAHUSI.

9.2 OueHka NOEC

9.2.1 TlpegnouTuTeNbHbI MOLLHbIE UHCTPYMEHTbI OueHku. CrefdyeT Mcnonb3oBaTb MHMOPMALMIO, Ha-
npvMep. 13 npeablAyLLero onbiTa KosbLUeBbIX TECTOB UM AaHHbIE NPeblAyLX ONbITOB NPU YC/I0BUU, YTO OHU
HOpMasibHO pacnpefenieHbl. BapbypoBaHue romofeckaTtMyHOCTU (PaBeHCTBO AWNCNEPCUii caydaiHbiX OTKI0-
HeHuii) Hanbonee KpUTUYHO. ONbIT FOBOPUT, YTO BapbUpOBaHWE BO3pacTaeT C yBe/IMuYeHneM cpegHero. B atux
cnyyasx TpaHchopMaumsa faHHbIX MOXeT NPUMBECTU K BapbMpOBaHU OAHOPOAHOCTU. Kpome TOro, B Takoi
TpaHccopmaumn npegnoytTutesibHee onupaTbCcs Ha AaHHble NPpeablayLMX OMbITOB, YEM Ha AaHHble TeKyLUX
nceciefoBaHunii.

[na ogHOPOAHBIX AaHHbIX CrefyeT NPUMEHATb MHOXECTBEHHble t-TeCTbl, TakMe Kak TecT Bunbsmca
(« = 0.05, ogHOCTOPOHHMIA) (21), (22) nnu. B onpefeneHHbIX cnydyasx, Tect OaHHeTTa (23), (24). Cnepyet
3aMeTWTb, YTO B C/lyyae HepaBHbIX MOBTOPHOCTeW Tabnuua t-3HayeHuin [o/mkHa OblTb OTKOPPEKTMPOBaHa,
Kak npegnaratoT [laHHeTT u Bunbamc. Horga us-3a BbICOKOTO BapbMpOBaHUA OTKIVKW He yBennumsarTcs
NOCTOAHHO. B 3aTOM cnyuyae cuibHOEe OTK/IOHEeHWe OT MOHOTOHHOCTU TecTa [laHHeTTa Haubosiee BEpOATHO.
Ecnu nmetoTca OTKNOHEHNA BapbUpOBaHUS OLHOPOAHOCTU, TO 3TO MOXET ObITb NPUYMHON ANna 6onee ocHoBa-
TeNIbHOro UCCNefoBaHUS BO3MOXHbIX B/IUAHWIA HA BapbMpOBaHue, YTo6bl peLnTb, MOTYT I BbiTb NPUMEHEHbI
t-TecTbl 63 NOTepn MHOTMX UX BO3MOXHOCTel (25). ANbTepHaTUBHO, KOr4a AaHHble AeMOHCTPUPYIOT Bapbu-
poBaHve 0HOPOAHOCTU, MOTYT NPUMEHATLCA W B LIe/IOM NpefnoyTutesibHee t-TecToB, Takne MHOXECTBEHHbIE
U-TecThbl. kak U-TecT BoHthepoHn (cornacHo Xonmy (26)) unm HenapameTpuyeckue TecTbl [JkoHKwmpa-Tepn-
cTpa (27). (28) n Wupnu (29). (30) (cM. Takke npunoxeHue 6).

9.2.2 Ecnu nposefieH TeCT C NpefesibHOV KOHUEeHTpaunein n Heobxoaumble napameTpuyeckue ycrnosus
TecTa (HopMasibHOe pacnpefeneHue, 04HOPOAHOCTb) COBMAEHBI, TO MOXHO MCMONb30BaTb MapHbIi t-TecT
CtblogeHTa unun U-TecT MaHHa-YuHu (31).

9.3 OueHka ECX

9.3.1 YT06bI BbIUMCANUTL Nt060E 3HaUYeHWe ECX. NCNoNb3yT PerpeccroHHbIi aHanus (IMHERHbIA nnn
HenuHelHbIN) nocne NoslydyeHns CoOOTBETCTBYIOLWENR DYyHKLMM Ao3a — OTKAWK. [Ina pocTa yepselt (pacTywuii
OTKNUK) ECX-3HaYeHns MoryT 6bITb OLleHEeHbl NOAXOAALMM METOAOM PerpeccuoHHOro aHanmsa (32). Cpegu
YA06HBIX (PYHKLUMWIA A5 KONNYECTBEHHbIX AaHHbIX (YMepLUNe/BbIXXMBLLINE YEPBU U KONIMYECTBO MOJSIOAbIX Yep-
Bell) — HopMmasibHble CUTMOMAHbIE, NorMcTUYeckne unu yHKuMn Beiibynna. cogepxalyme gBa nav yetbipe
napameTpa, HeKoTopble M3 KOTOPbIX MOTYT Takke MOAENMpPOBaTb OTK/IUKM Ha HU3KMe KOHLeHTpauuu. Ecnu
dhyHKLMSA f03a — OTKIUK ONMCbIBAETCS JIMHENHON perpeccueil, To nepes oueHkoin ECx 3HauMmblil koadduum-
EHT 12 (KoahpuumneHT geTepMuHaL ) W/nnn HaknoH rpadurka onpegensioT ¢ NOMOLLbI PerpecCUOHHOrN0 aHa-
M3a. BBOAA 3Ha4YeHve, COOTBETCTBYIOLee X % B ypaBHeHue perpeccun. 95 % 3HaunMblli ypOBEHb BblUMCAAIOT
no dunnepy (UMTMPOBaHO NO PUHHK (18)) NN C NOMOLLIO APYTUX COBPEMEHHbIX METOAOB.

9.3.2 AnbTepHaTMBHO OTK/IMK MOAENVPYIOT Kak NMPOLLEHT Uan A0/ MOAENBLHOrO napameTtpa, KoTopble
WHTEPNPEeTUPYIOT KakK OTKIUK. B aTux cnyyasx HopmasnbHas (noructuyeckas, Beinbynnosckas) curMougHas
KpuBasi MOXeT 6bITb JIEFKO MOJlyYeHa U3 Pe3ybTaToOB PErPeECCUOHHOI NpobuT-npoueaypsbl (18). B atux cny-
Yyaax hyHKUMI0 B3BELUMBAHUSA NpeobpasyloT B MeTpuyeckuii oTknmk no KpucteHceny (33). OgHako, ecnu Ha-
6nofaetca ropmesnc (BosgeincTene ynbTpamasibiX KOHLUEHTpaLuuii), npobut-aHanns cnegyeTt 3aMeHuTb J1o-
TMCTUYECKOW (hyHKLMEN C YeTblpbMsA napameTpaMu unv BelibynnoBckoi hyHKUMeR, npefHa3HaueHHoW ans
HenuHerHoN perpeccuoHHoli npoueaypbl (34). Ecnn He HaxoauTca nogxogduwieit hyHKUMM NS onvucaHusa 3a-
BMCUMOCTY 038 — OTK/IMK, TO MOXHO MUCMNO/Mb30BaThb a/lbTePHATUBHbIE MeTOAp! OueHkn ECX 1 npefenos 3Ha-
YMMOCTK. Takue Kak MeTof, CKonb3swero cpegHero TomcoHa (19) n metog Cnvpmena-Kepbepa (20).

9.4 OTyeT O TeCTE

OTYeT 0 TecTe A0/IKEH BKIYaTb CNeaytoLLyo MHhopmaLmio.

TecTupyemoe BelLecTBO:

- naeHTUUKaLMOHHOE onncaHne TecTupyemoro BelecTsa (naptus, CAS-HoMep, YNCTOTa);

- cBolicTBa TecTtupyemoro Belyectsa (Ilg Kow, pacTBopMMOCTb B BOAE, AiaBneHne napa, koHcTaHta leH-
pn (H). nHdopmaums o cyabbe n noBefeHUN B OKpyxatoLleii cpeae).
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TecToBbIi OpraHn3m:

- MMNOMb3yeMble TeCT-OpraHn3Mbl: BUA, Hay4YHOe HauMeHOBaHWe, NCTOYHUK MOMYyYEeHUs U YCNOBKSA pas-
BeAeHus;

- BO3pacT, Anana3oH pa3mepa (Maccbl) TECTOBOrO opraHvM3ma.

Ycnosusa Tecrta:

- JeTasbHOe onucaHvie TeCTOBO MOYBbI;

- MakcuMManbHas BoAoyAepxusatoLias CnocobHOCTb NMOYBbI;

- onucaHne TEXHUKN BHECEHWA TecTupyemMoro BelyecTtsa B MNousy;

- XapaKkTepuCTVK/W BCMOMOraTe ibHbIX BELLECTB, UCMOMb3yeMbIX NPU BHECEHNM TECTUPYEMOTO BellecTBa
B MouBY;

- JeTanu KanmbpoBKM ONpbiCKMBatOLLEro 060pyA0BaHNs, eCn He0OX0AMMO;

- onucaHue npoueaypbl 3KCNepUMeHTa,;

- pa3mep TECTOBbIX KOHTEiHEPOB M 06GbEM TECTOBOIA MOYBbI;

- ycnosus TecTa (MHTEHCUBHOCTb OCBELLEHWSA, MPOLAO/KUTENBHOCTL LMKIOB CBET — TeMHOTa, Temne-
patypa);

- onucaHve pexumMa KOpM/IEeHWS; TUM U KONIMYECTBO KOPMa, UCMO/b3yeMoro B TecTe, AaTbl KOPMIEHUS;

- pH 1 cogepxaHne BoAbl B NOYBE B Hayase 1 KoHLe TecTa.

PesynbTartbl TecTa:

- CMEepTHOCTb B3POC/bIX YepBei (%) B KaXA0M TeCTOBOM COCYfile B Hayasie U KOHLe NepBbIX YeTbipex
Hepenb TecTa;

- 06Was macca B3pOC/blX YUePBEN B HaYasie TecTa B KaX40M COCyAe;

- M3MEHEeHWe Macchl XUBbIX YepBei (% OT NepBoHAYasibHOrO Beca) B KaX/JA0oM TECTOBOM cocyfe nocrne
MepBbIX YeTbipex Heaenb TecTa,

- KOJIMYeCTBO MOJI0AbIX YepBeli B KaX40M TeCTOBOM COCYfe B KOHLIe TecTa;

- onucaHue Natonornyecknx CUMNTOMOB MOBEAEHUS;

- pesynbTaTbl, NONyYeHHbIE A5 BELeCcTBa CPaBHEHNS;

- nokasarenu LCM. NOEC u/unn ECX(Hanpumep. ECM. EC10) gna penpoykumu (ec/im oHU NpuMeHu-
Mbl) C AuanasoHaMmn 3Ha4YMMOoCTH, rpadmkamu Mogeneli s UX BbIYUCIEHWSA U BCA Heobxoanmas nHopma-
ums, nunesHas 4NS NHTepnpeTauun pe3ynbTaTos;

- rpadyk 3aBMCUMOCTM [03a — OTK/IUK.

LomkHbl 6bITb NpeAcTaBeHbl N06ble OTKNOHEHWSA OT NpoLeaypbl, ONUCAHHON B cTaHAapTe, U BCe He-
06blYHblE AB/IEHNS BO BpeMs TecTa.
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Mpunoxexne 1
(o6sa3aTenbHoe)

TepMuHbI 1 onpegeneHna

B HacTosiLem [OKyMEHTe NPUMEHeHbI CefytoLne TePMUHbI U ONpeAeneHns:

ECX(KoHUeHTpauusa, BbidbiBatowan x % adppexr): KoHueHTpaums, Kotopas Bbi3blBaeT X % adhhekT Ha TecTupy-
€Mblil OpraHn3m No CPaBHEHMIO C KOHTPO/IbHBIMU JaHHbIMU, NOlyYEHHbIMW B TeYEHUe onpeAe/IeHHOro nepuoga BpeMeHu.
Hanpumep. ECyJ — KoHUEeHTpaLus, Bbi3biBaoLWwas nsMeHeHne nokasarens Ha 50 %, xapakTepusyoL,ero TOKCUYHOCTb Te-
CTMPYEMOro BellecTBa B TeueHve onpeAesieHHoro nepuoga Bpemenun. [ina gaHHoro Tecta aheKkTUBHbIE KOHLEHTpaLmun
BbIpaXaloTCA kak Macca TeCTUPYeMOro BelecTBa Ha eAnHNULLY CyXoi Macchkl TeCTUpyeMoli NoYBbI UK Macca TecTupyemo-
ro BelwecTBa Ha egnHNLYy naowazgmn noysbl.

LCO (koHLEeHTpaLums, He Bbi3blBaloLWas CMEPTHOCTL): KOHLEHTpaLmMa TeCTUPYEMOTO BeLLecTBa, kKoTopas He you-
BaeT KaKoi-nnbo opraHuam.

LCM (MepmaHHOe 3HavYeHne neTanbHON KOHUeHTpauuun): KoHueHTpauus TecTupyemMoro BeliecTsa, npu KOTopoi
nornéaet 50 % TecTMpyeMbIX OpPraHN3MOB B TeYeHune onpegeneHHOro nepuoga spemenun. Ans gaHHoro tecta LCSO BbI-
paxaeTcs kak Macca TeCTVPYeMOro BellecTBa Ha eMHULY CyXOii MacCbl TeCTUpyeMmoli NoYBbl UM Macca TecTMpyemoro
BellecTBa Ha euHuLYy naowaamn noyssbl.

LC100 (ToTanbHO netanbHasa KoHUeHTpaunusa): KoHueHTpauus TecTupyemMoro BelecTa, kotopas y6usaet 100 %
TecTUpyeMbIX OPraHM3MOB B TeYeHMe onpefenieHHoro nepuoja BpemeHu. [na gaHHoro Tecta LClcc BbipaxaeTca kak
mMacca TecTUpyeMOoro BelecTBa Ha eiHULLY CYyXOil Maccbl TECTUPYEMOVi NOYBbI.

LOEC (camas HM3Kasi KOHLEeHTpaLus, npyu KoTopoli HabnwoaaeTca agpdekT): Camasn HU3Kas KOHLEHTpauusa Be-
LecTBa. koTopas Bbl3blBAeT CTAaTUCTMYECKMN 3Hauumoe BnusiHme (p < 0.05). AnA paHHoro Tecta LOEC BbipaxaeTtcs kak
mMacca TeCTUpyeMoro BellecTBa Ha euHULY CyXoli Maccbl TeCTUPYEMOIi NOoYBbl WAK Macca TeCTMPYeMOoro BelecTsa Ha
eAvHULy nnowagn nousbl. Bece koHueHTpauun Bbiwe LOEC 06bIYHO ckasbiBalOT adhekT, CTaTUCTUYECKN OT/IMYHbIA OT
KOHTPOJILHOrO. J1106ble OTK/IOHEHUA OT 3TOr0 (pakTa crefyetT oTMeyaTb B OT4YETe O TecTe.

NOEC (HepeiicTBylowas koHueHTpaumsa): Camas BbiCOKkas KOHLEHTpauusa TecTupyemoro BeljecTsa (nepsas
Hmxe LOEC). npu KoTopoilt He Habnwopaetcs adpdekTa. AN AaHHOrO TecTa KOHUeHTpauus, cooTBeTcTBylowas NOEC,
cTaTucTnyeckn 3Haummo (p < 0,05) He oTAMYaeTcs OT KOHTPONS B TeUeHve nepuoja NpoBeAeHns TecTa.

cKopocCTb penpogykuumn: CpefHee 4MCN0 MOMOABIX YePBeid, NpuxoasaLLeecs Ha B3poc/yt ocobb B nepuog Tecra.
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Mpunoxenne 2
(cnpaBoyHoe)

Onpep,eneHVle MaKcuMasibHOW BO,EI,O)/,D,ep)KVIBaI'OLLI,eVI CMOCOGHOCTUN MOYBbI

Mpu3HaH noaxofAWnM creAyoWwnii MeTos onpefeneHns MakcMmasnbHO BOAOYAepXuBatoLwWwed cnoco6HOCTN no-
yBbl. OH onucaH B ISO DIS 11268-2 (npunoxeHue C).

OTO06paTth onpefesnieHHoe KO/IMYecTBO (Hanpumep. 5 r) TeCTOBOro NOYBEHHOro cybcTparta, Mcnonb3ys yao6HbI npo-
600T6OPHMK (TPyBUaTbIiA Byp 1 T. N.). 3aKpbiTb AHO TPYOGKM C MOYBOW KycKOM (QuUIbTPOBANbHOW GymMarn u noMecTuTb ee
Ha noAAoH B cocyd. Tpy6Ky NOoCTeNeHHO 3aTonuTb BOAON A0 BEPXHEro ypoBHA NouBbl. OCTaBUTHL €e Ha Tpu Yyaca B BOAe.
3arem n3Bneyb TPYOKy 13 BOAbl, NOCTABUTbL Ha C/10/ MOKPOro TOHKO pacTepToro KBapLLeBoro necka, HakpbiTb CBEPXY CTeK-
nom (4To6bl NPefoTBPaTUTL BbiCbiXxaHWe MOYBbI) U AaTb CTeYb BOAE, KOTOPAs He yAepXuBaeTcs kanwuaispamu nousbl, B
TeyeHue ABYX YacoB. TpybKy ¢ NOYBOI 3aTeM cnefyeT B3BECUTb U BbICYLINTb 4,0 NOCTOSHHON Macchl npu 105 "C. Makcu-
MasibHYl0 BOAOYAEPXMBAKOLWY CMOCO6HOCTL NouBbl (MBC) BbIUMCASAIOT CrieayowmmMm o6pa3om:

MBC (B % cyxoit maccbl) = (S- T- D)/D 100.

roe S — Mmacca nouBbl, HACbILLEHHOW BoAOI + Macca Tpy6ku + Macca puabTpoBasibHoW 6ymaru;
T — Mmacca Tapbl (TPy6kn + punbTpoBasnbHol Gymarm);
D — cyxasa macca nouysbl.
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Mpunoxexne 3
(cnpaBoyHoe)

Onpegenexne pH noussbl

[JaHHblli MeToA onpegeneHnst pH NoyBbl OCHOBAH Ha onucaHuu, gaHHom B 1ISO 10390.

OnpefeneHHoe KOMYeCTBO MOYBbLI BbICYLIMBAIOT NMPU KOMHATHON TemnepaType He MeHee 12 4. K HaBecke NouBbl
(He meHee 5 1 nouBbl) 4O6aBNAT 5 06bEMOB 1 M pacTBopa xnopuga kanmsa (KCI) aHanutuyeckoi ynctotsl uam 0,01 M
pactBopa xnopuaa kanbumsa (CaCl2) aHanuTuyeckoi UnctoTbl. CycneHsnio BCTPAXMBAKOT 5 MUH 1 OCTaBASAOT 419 OCaX-
[eHVA YacTul noysbl He MeHee YeM Ha 2 4 (HO He 6onee 24 u). pH xunakoi dasbl 3aTeM U3MepsAT pH-MeTpom, KOTopbIl
oTKanuMbpoBaH cepueit 6ydepHbix pacTBopoB (Hanpumep. pH 4.0 n 7.0).
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MpunoxeHne 4
(pekomeHpyemoe)

KynbTuBnposaHue Eisenia fetida/Eisenia andrei

BblpalwmBaHue YepBeli cnegyet NpoBOAUTL B KAUMaTUYecKoi kamepe npu (20 + 2) IC. Mpu 3Toil TemnepaType 1
[l0CTAaTOYHOM KO/IMYECTBE KOPMa YepBU BblpacTaloT B TeyeHne 2—3 Mec.

Ob6a BnAa 4vepseil BbipalMBalOT C UCMNOb30BAHNEM Pa3/IMYHbIX BUOB KOPMOB. PekomeHayeMblli ycpeaHeHHbI
KopM — cmecb 50:50 KOHCKOro uam KopoBbero HaBo3a v Topda. CneayeT y6eauTbes, 4TO KOPOB U Nolwajel, Yeil HaBo3
ncnosnb3yeTcs, He NoABepraan BO3AeiCTBUIO TakMx BeLeCcTB, Kak CTUMYIATOPbl pocTa, HemaTuuuAabl UK aHanormyHble
BeTepuHapHble npenapatbl, KOTOPble MOryT Oka3aTb BpeAHOe BO3/elCTBME Ha [OXAEBbIX YepBei Bo Bpems Tecta. Peko-
MeHAyeTCcs caMOCTOATeNIbHO COGPaHHbI/i KOPOBMIA HABO3, TaK Kak OMbIT Nokasas, YTo MpoAaBaeMblii HaBO3, UCMO/Ib3yeMblii
Kak yao6peHune, MoXeT HaHeCTn Bpef YepBsaM. KopM gosmkeH nmeTb pH npumepHo 6— 7 (perynmpyeTtcs Kap6oHaTOM Kaslb-
L1s1). HA3KYI0 MOHHYIO NPOBOANMOCTbL (MeHee 6 Mr nnimn 0.5 % KOHUEeHTpauun coneit) n He Ao/HKeH 6biTb CUTBHO 3arps3HeH
aMMOHMEM WU MoYeli XUBOTHbIX. Cy6CTpaT AO/KEH GblTh BNaXKHLIM, HO He MOKPbIM. [ BblpalinBaHnsa yepseil yao6HbI
AWNKN BMecTMMocTblo 10—50 n.

[ina nonyyeHus yepBei cTaHAApPTHOro Bo3pacTta ¥ pa3mepa (Macchl) pekoMeHAyeTCs BblpalluBaHue HauyvHaTb C
KOKOHOB. Kak TONbKO Ky/bTypa YepBeii nosyyeHa, B3pOC/ibix 0CO6eli noMeLLaioT B AWK A5 KOPMIEHNSA CO CBEXUM KOp-
MOM Ha 14—28 pHeil, 4TOGbI HayaTb NPOM3BOACTBO KOKOHOB. 3aTem B3POC/bIX YepBeil yAansiioT, U MOMoAble YepBHu,
nosyyeHHble U3 KOKOHOB, CyXaT OCHOBOW ANSA cnefyloueii KynbTypbl YepBeii. UepBeii NOCTOSAHHO KOPMAT U Bpems oT
BPEMEHV MepeHoCHAT B SILLMKM CO CBEXUM KOPMOM. OMbIT nokasasn, YTo BbICYLIEHHbI/i M TOHKO PasmonoTblii KopoBuii n
KOHCKMi1 HaBO3, a TaKkke pasmonoThlli OBeC ABAATCA Hanbonee noaxoasaLwmMm kopmom. CnegyeT y6eanTbCs, 4TO KOPOB W
nowagei, yeih HaBo3 Ncnonb3yeTcsi, He NoABeprasin BO3eCTBUIO TaknxX BELWECTB, KaK CTUMY/IATOPbI pocTa, HemaTuuuabl
VAN aHanornyHble BeTepuHapHble npenaparbl, KOTOPble MOrYT Oka3aTb BpefHOe BO3ZeliCTBMe Ha [0XAeBblX YepBeil BO
BpeMSA A/IMTENbHOrO Ky/IbTUBMPOBAHUA. YepBu, BbIJTyNUBLUNECH U3 KOKOHOB, UCMO/Ib3YIOTCA 419 TECTOB, KOrga OHW 40CTuU-
ralT Bo3pacTta 2— 12 MecC 1 CUMTatoTCA B3POC/IbIMU YEPBAMMU.

YepBu cuntaroTcs 340pOBbIMU, €CM OHU NepeABUraloTCa No cybcTpaty, He cTapalTcsa ero NOKMHYTb U MOCTOSIHHO
pasMHoxatoTcs. OnpefennTb, YTO KOPM 3aKaHUMBAETCHA, MOXHO M0 YePBSAM, KOTOPbIE ABUTAOTCA OYEHb ME[/IEHHO U UMe-
10T )XeNToBaTbllii UBET KOoHLa. B aTom crnyyae pekomeHayeTcs fo6aBneHne CBEXEro kKopmMa 1y yMeHblUeHne komyectsa
yepBeli B fLLKe.
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Mpunoxexne 5
(pekomeHpyemoe)

TexHuKa nogcyeta MONOAbIX ‘-IepBeVI, BblTYyNUBLUNXCA U3 KOKOHOB

PyuHasi COpTUPOBKA YepBeil N3 NOUYBEHHOTO Cy6CTpaTa 3aHNMaeT OYEHb MHOTO BpeMeHU. N03TOMYy pEKOMEHAYOTCS
cnepywume anbTepHaTUBHbIE METOAbI:

a) TecToBbIli cocyq nMoMeLwalwT B BaHHY ¢ Bogol npu Temnepartype 40 "C v nosbiwatoT ee Ao 60 'C. B TeueHne
20 MUH MONOAblE YEPBU NOSIBNAIOTCSA HA NOBEPXHOCTU MOYBbI, UX N1ETKO COBMpPaT U NOACUUTLIBAIOT.

b) TecToBYyIO NOYBY NPOMbIBAIOT YEPE3 CUTO, UCMONBL3YA MeToA, paspaboTaHHblil Ban Fectenom v gp. [35] n npegHa-
3HAUYEeHHbI ANA cMmecu Topdha, HaBo3a UK Pa3mMosioToro oBca, J06aBNEHHO K NOYBe B BUAE TOHKO pa3Mos10TOro NopoLU-
ka. fiBa cuta gnameTtpom 30 cM C pa3mepom oTeBepcTuii 0.5 MM pasmewiaoT oAHO Hag Apyrum. CogepXxumoe TeCTOBOro
KOHTeliHepa NpoMbIBAlOT Ha CUTE MOLLHOI CTpyeli BOAbl, OCTaB/AS MOMOAbIX YEPBEW U KOKOHbI B OCHOBHOM Ha BEpPXHEM
cuTe. BaxHO OTMeTWTb, YTO BCA MOBEPXHOCTb BEPXHEro cuTa A0/HKHA ocTaBaTbCs MOKPOW BO BpeMs 3TOl onepauuu,
4TO06bI MOIOAbIE YEPBU NNaBasn B NJEHKe BOAbl U HE NbITA/IMCb MPOCKOYNTbL Yepes 0TBepPCTUS cuta. Jlyywne pesynbrathbl
nosyyatoT Npu NCNob30BaHUN AyLEBO HAacafku, a He KpaHa.

Kak To/MIbKO NOYBEHHbI cy6CcTpaT NPOMbLIT Yepe3 CUTO, MOJIOAbIX YepBel U KOKOHbI CMbIBAOT C BEPXHEro cuTa B
Yaluky. Yaluke ¢ CoAepXUMbIM AaloT NOCTOSATb, YTOObI MYCTble KOKOHbI BCM/IbIIN, @ MOSIOAble YePBW U KOKOHbI OCEeNn Ha
[AHO. Boay 13 yallky cnvBatoT, a MOMOAbIX YePBEN U KOKOHbI MEPEHOCAT B YaLlKy MeTpu ¢ He6ONbLINM KONMYECTBOM BOZbI.
YepBeil MOXHO yaansaTb Ana nofgcyeTta 3 valiky MeTpy ¢ MOMOLLbIO UMbl U NUHLETA.

OnbIT nokasan, YTo meToa a) 60/see NPUrofeH, Tak Kak BO BTOPOM MeToAe YepBM MOryT NPOCKounTb yepes 0.5 mm
cuTo.

CnepfyeT Bcerga onpefensite 3 eKTUBHOCTb MeToa N3B/IeYEHUs YepBEl N KOKOHOB, COOTBETCTBEHHO, 3 NMOYBEH-
Horo cybcTpata. Ecnv monogbix YyepBeli co6upatoT € NOMOLLbIO PyYHOI COPTUPOBKM, COBETYEM MPOBOANTbL 3Ty OnepaLmto
ABaXAbl 415 BCcex 06pasLoB.
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MpunoxeHvne 6
(cnpaBoyHoe)

O630p cTaTUCTMYECKON OLEHKN faHHbIX (onpegeneHne NOEC)

14



A
@

@l

(4]
(6]

(6]
(71
(8]
9]
(10]
[11
[12]
[13]

[14]

[15J
[16]
[17]
[18]
[19]
[20]
[21]

[22]
[23]

[24]
[25]

[26]
[27]
[28]
[29]
[30]

[31]

[32]

FOCT 33042—2014

Bubnunorpadgusn

Jaenicke J. (1982). Eisenia foetkla is two biological species. Megadrilogica 4. 6—8

Oien N. and J. Stenerson (1984). Esterases of earthworm — lIl. Electrophoresis reveals that Eisenia foetida (Savi-
gny) is two species. Comp. Biochem. Physiol. 78c (2). 277—282

Kula C. (1996). Development of a test method on sublethal effects of pesticides on the earthworm species Eisenia
fetida/ Eisenia andrei — comparison of two ringtests. In: Riepert F., Kula C. (1996): Development of laboratory
methods for testing effects of chemicals and pesticides on collembola and earthworms. Mitt. Biol. Bundesamst. f.
Land-Forstwirtsch. Bertin-Dahlem. 320, p. 50—82

OECD Guideline for testing chemicals 207. Earthworm acute toxicity test. Adopted: 4 April 1984

ISO (International Organization for Standardization) (1996). Soil Quality — Effects of pollutants on earthworms
(Eisenia fetida). Part 2: Determination of effects on reproduction, N0.11268-2. ISO. Geneve

ISO (International Organization for Standardization) (1993). Soil Quality — Effects of poButants on earthworms
(Eisenia fetida). Part 1: Determination of acute toxicity using artificial soil substrate, N0.11268-1. ISO. Geneve
SETAC (1998). Advances in Earthworm Ecotoxicology. Sheppard S.C.. Bembridge J.D., Holmstrup M.. and L. Post-
huma. (eds). SETAC Press, 456 p.

EPA (1996). Ecological effects test guidelines. Earthworm Subchronic Toxicity Test (850.62.00). United States Envi-
ronmental Protection Agency. Office of Prevention. Pesticides and Toxic Substances. EPA712-C-96-167. April 1996
Bouche M.B. (1972). Lombriciens de France, Ecotogie et systematique. Publication de I'lnstitut National de la Re-
cherche Agronomique

Edwards C.A. (1983). Development of a standardized laboratory method for assessing the toxicity of chemical sub-
stances to earthworms. Report EUR 8714 EN. Commission of European Communities

Greig-Smith P.W.. H. Becker. P.J. Edv/ards and F. Heimbach (eds.) (1992). Ecotoxicology of Earthworms. Intercept
Edv/ards C.A. and J.P. Bohlen (1996). Biology and ecology of Earthworms. 3rd Edition. Chapman and Hall. London
ISO (International Organization for Standardization) (1994). Soil Quality — Determination of pH, No. 10390. ISO,
Geneve

Hund-Rinke K.. Rombke J.. Riepert F. & Achazi R. (2000): Beurteilung der Lebensraumfunktion von Boden mit Hilfe
von Regenwurmtests. In: Toxikologische Beurteilung von Boden. Heiden S., Erb R., Dott W. & EisentraegerA. (eds.).
Spektrum Vert., Heidelberg. 59—81

ISO (International Organization for Standardization) (1992). Soil Quality — Determination of v/ater retention charac-
teristics — Laboratorylmethods. No. 11274. ISO. Geneve

ISO (International Organization for Standardization) (1993). Soil Quality — Determination of dry matter and water
content on a mass basis — Gravimetric method. No. 11465. ISO. Geneve

Rombke J. andTh. Moser (1999). Organisation and Performance of an International Ringtest for the validation of the
Enchytraeid Reproduction Test UBA-Texte 4/99. 150 + 223 p.

Finney D.J. (1971). Probit Analysis (3rd ed.). p. 19—76. Cambridge Univ. Press

Finney D.J. (1978). Statistical Method in Biological Assay. — Charles Griffin & Company Ltd. London

Hamilton M.A.. R.C. Russo and R.V. Thurston (1977). Trimmed Spearman-Karber Method for estimating median
lethal concentrations in toxicity bioassays. Environ. Sd. Techno!. 11(7). 714—719: Correction Environ. Sci. Technol.
12 (1998). 417

Williams D.A. (1971). A test for differences between treatment means when several dose levels are compared with
a zero dose control. Biometrics 27.103— 117

Williams D.A. (1972). The comparison of several dose levels with a zero dose control. Biometrics 28. 519—531
Dunnett C.W. (1955). A multiple comparison procedure for comparing several treatments with a control. Amer. Stat-
ist. Ass. J. 50. 1096—1121

Dunnett C.W. (1964) New tables tor multiple comparisons with a control. Biometrics 20. 482—491

Hoeven N. van der (1998). Power analysis for the NOEC: What is the probability of detecting small toxic effects on
three different species using the appropriate standardized test protocols? Ecotoxicology 7: 355— 361

Holm S. (1979). A simple sequentially rejective multiple test procedure. Scand. J. Statist. 6. 65—70

Jonckheere A.R. (1954). A Distribution-free k-Sample Test Against Ordered Alternatives. Biometrika 41. 133— 145
Terpstra T.J. (1952). The Asymptotic Normality and Consistency of Kendall s Test Against Trend. When Ties are
Present in One Ranking. Indagationes Math. 14. 327—333

Shirley E.A. (1979). The comparison of treatment to control group means in toxicology studies. Applied Statistics 28.
144—151

Williams DA. (1986). A Note on Shirley s Nonparametric Test for Comparing Several Dose Levels with a Zero-Dose
Control. Biometrics 42, 183— 186

Sokal R.R. and F.J. Rohlf (1981). Biometry. The Principle and practice of statistics in biological research. 2nd edition.
W.H. Freeman and Company. New York

Bruce R.D. and Versteeg D.J. (1992). A statistical procedure for modelling continuous toxicity data. Environmental
Toxicology and Chemistry 11:1485— 1494

15



FOCT 33042—2014

[33] Christensen E.R. (1984). Dose-response functions in aquatic toxicity testing and the Weibull model. Water Research
18. 213—221

[34] Van Ewijk RH. and J.A. Hoekstra (1993). Calculation of the EC50 and its confidence interval when sub-toxic stimulus
is present. Ecotox. Environ. Safety. 25. 25—32

[35] Van Gestel C.A.M.. W.A. van Dis. E.M. van Breemen. P.M. Sparenburg (1988). Comparison of two methods deter-
mining the viability of cocoons produced in earthworm toxicity experiments. Pedobiotogia 32: 367—371

YK 658.382.3:006.354 MKC 71.040.50

KnioueBble croBa: XMMuueckasi NMpoAyKuusl, OKpyxawulas cpeja, penpofykTuBHas (OYHKUMS, A0XAEeBble
uepBm

Pepakrtop I'.H. CumoHoBa
TexHunyeckune pegakropsl B.H. MNpycakosa. W.E. Yepenkosa
Koppektop E.FO. Kabonosa
KomnbloTepHas BepcTka MN.B. Codheliuyk

CpaHo a Habop 23.09.2019. MoanucaHo o nevatb 30 09.2019. ®dopmart 60 x 84V8. FapHuTypa Apunan.
Yen. ned. n. 2.33.  Yu.-usg. n. 2.05.

MOArOTOBNEHO HA OCHOBE 3NEKTPOHHOI BEPCUM, NPEJOCTABNEHHON pa3paboTunkom cTaHgapTa

A «tOpucnpygerHumnax. 115419. Mocksa, yn. OpaxoHukugse. 11
ww-w . juristzdat.ru y-book@ mail.ru

Co3faHo a eIMHNYHOM ncnonHeHun o ®ryn «CTAMAAPTUHOOPM»
ANS KOMNnekToBaHuA ®efepanbHOro MHOPMALUMOHHOTO hoHAa CTaH4apToB.
117418 Mocksa, HaxumoBckuit np-t. g. 31. Kk 2
www.gostinfo.ru info@ gostinfo.ru


https://meganorm.ru/Index2/1/4293844/4293844319.htm
https://meganorm.ru/list2/63274-0.htm
https://meganorm.ru/mega_doc/dop_norm_update_31052025/gost_r_72013-2025_natsionalnyy_standart_rossiyskoy/0/prikaz_rosstandarta_ot_04_04_2025_N_253-st_ob_utverzhdenii.html
https://meganorm.ru/mega_doc/fire/reshenie/13/reshenie_khabarovskogo_kraevogo_suda_po_delu_N_21-240_10.html

