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BBeneHue

MuTarowmecs ocagkoM 9HA0AOHHbIE OPraHU3Mbl NOTEHLMANBHO NOABEPralTCs CUNbHOMY BO34ENCTBUIO
CBSAI3aHHbIX C 0CAJKOM BELLECTB, ¥ NOSTOMY MM CreayeT yaenaTb NPEMMYLLECTBEHHOE BHUMAaHWUE, HanpuMep
[11-[3]. Cpeaun nuTalOLLUXCA OCaaKOM BOAHbIE ONMFOXETbl UrPaKT BaXKHYIO POfb B JOHHbIX OTMOXEHUAX BO-
AHbIX cuctem. Mo Buotypbaumu ocagka u, BbICTyNas B kayecTBe A0ObIMM, 3T XXUBOTHbIE MOTYT OKasblBaTb
CUNbHOE BMMsiHME Ha BMOLOCTYNHOCTL STUX BELLECTB ANs APYrMX opraHnaMos, Hanpumep benthivorous (aox-
HbIX, MPUAOHHBIX U MPUAOHHO-NEenaru4ecknx) poib. B oTnnumne oT SNMAOHHBIX OPraHW3MOB, 3HAOAOHHbIE BOAHbIE
onuroxetbl (Hanpumep, Lumbriculus variegatus) 3apblBaloTCA B 0CaA0K W 3arnaTbiBatoT YacTuLbl 0caaKa Huxe
€ro NoBepXHOCTU. 3TO rapaHTUpyeT BO3AENCTBUE UCTILITYEMOrO BELLECTBA Ha TECTOBbLIE OPraHW3Mbl NOCPEA-
CTBOM BCEX BO3MOXHbIX NYTEN NOrMOLEHNUA (HanpuMep, Npyu KOHTaKTUPOBaHUK U YNOTPEONEHUN B NULLY 3arpsas-
HEHHbIX YacTuL, 0CafKa, a TaKke Yepes NOPOBYIO BOAY U HALOCAAOYHYIO BOAY).

Hacroswumii ctaHgapT OCHOBaH Ha CyLLECTBYIOLUMX NMPOTOKONAX UCMbITAHUIA TOKCUYMHOCTH ocaaka u Buo-
akkymynsuum, Hanpumep [3]-[10]. MeToag onucaH B CTaTMYECKUX YCMNOBUAX UCMNbITAHWUS. [PUHLMNOM BO3-
OENCTBUA, UCMONb3YyEMbIM B JaHHOM CTaHaapTte, ABnsieTca oboralleHme 0cagka MCMbITYEMbIM BELLECTBOM.
Mcnonb3oBaHue oboralleHHOro ocagka NpefHasHavyeHo And umuTauuu ocagka ¢ nNpUMechbio UCMLITYeMOro
COEANHEHUS.

BelyecTBa, KoTOpbIe AOMKHBI ObITb NPOBEPEHEI B OTHOLLEHUW BO3AEWCTBUA Ha obuTaowme B ocagke
opraHuambl, 0GbIYHO COXPaHAIOTCA B JaHHOM OCaAKe B TEYEHME AMUTENbHOro nepuoga spemeHn. Obutaio-
Lume B 0Cagke OpraHuM3mbl MOTYT NOABEPraTbCA BO3AEHCTBUIO HECKONbKMMU NyTAMU. OTHOCUTENBHOE 3HaYe-
HWe KaXKgoro NyTu BO3AENCTBUSA, a TaKkKe BpeMsi, He0OX0AUMOe ANA KaXA0ro U3 HUX ANns AOCTWXKEHUSA 0BLLmx
TOKCUYECKUX 3OPEKTOB, 3aBUCUT OT PUSUKO-XMMUYECKNX CBONCTB XMMUYECKOrO BELLECTBA U €ro AasfbHeR-
wero Metabonu4yecKkoro MyTu B OpraHuaMe XMBOTHOTO. [na BewecCTB ¢ BbICOKOW aacopbuumein (Hanpumep,
c log Ky, > 5) unn Ans BELLECTB, KOBANEHTHO CBA3bIBAIOLIMXCA C 0CAAKOM, NOTMOLLUEHNE OpraHn3Mamu 3a-
FPA3SHEHHOTO KOpMa MOXET ObiTb OCHOBHbIM NyTEM BO3AEWCTBUA. [nNA npeaynpexaeHnuss HeaOoOUEHKU TOK-
CMYHOCTM BbICOKONMNOUIIbHBIX COEAUHEHWIT KOPM J00aBnsAeTcs A0 NPUMEHEHUSA UCNLITYEMOro BeLecTBa
[11]. MeToa onucaH AOCTaToOMHO NOAPO6HO, YTOOLI MOXHO GbINIO NPOBECTM UCNbITAHME, OQHAKO AONYCKAEeTCA
agantauusa 3KCNePUMMEHTaNbLHOrO An3aiHa B 3aBMCUMOCTM OT YCMOBUI KOHKPETHLIX NnabopaTtopuii u pasHo-
00pa3sHbIX XapakTePUCTUK UCMbITYEMbIX BELLIECTB.

PykoBoacteo O3CP Ne 218 «McnbiTaHne TOKCUYHOCTU HA XMPOHOMMAAX C UCNONb30BaHUEM 0BoraLeH-
HOro ocagka» [6] npeaocraBnAeT MHOTME BaXKHbIE U MONE3HblEe CBEAEHUSI AN BbINOMHEHUS1 NPUBEAEHHOIO
METOAa UCMbITAHWS TOKCUYHOCTU 0caaka. Takum 06pa3om, STOT AOKYMEHT CIYXXMT OCHOBOW, Ha KOTOPOM Obinu
pa3paboTaHbl M3MEHEHUs1, HeobxoauMble ANsi NPOBEAESHUS UCTIbITAHUIA TOKCUYHOCTb 0cafka ¢ Lumbriculus
variegatus. [pyrumu JOKYMEHTaMu, Ha KOTOPble UMEIOTCA CCbINKW, SIBNSIOTCA Hanpumep, ctaHaapt ASTM
Ans onpegeneHus GUoakkymynsauum ocagka, CBA3aHHOIO € 3arps3HAIOLLMMU BELLIECTBAaMU, AOHHbIMU Becnos-
BOHOYHbIMU [3], METOAbI OXpaHbl okpy>xatowen cpeabl CLUA ana usMepeHust TOKCUMHOCTU U Bruoakkymyns-
UMM ocagka, CBA3aHHOMO C 3arpsas3HAIOLLMMKY BELLECTBAMM, NPECHOBOAHbIMU 6eCno3BOHOYHbLIMY [7], a Takke
craHgapt ASTM ans otbopa, XpaHeHus1, XxapakTepUCTUKU 1 0BpaLLeHns ¢ 0CaikaMu Ansi TOKCUKONMOTUYECKUX
UcnbITaHUi U Anst otbopa obpa3sLoB, MCNONb3yeMbIX AN cbopa AOHHbIX 6ECNO3BOHOYHBIX [12]. Kpome Toro,
NPaKTUYECKNA ONbIT, NOMYYEHHbIN B X04€ KOmbLEBOro Metroga ucnelitaHus ([13], OTYET NO UCNLITAHUIO C UC-
nonb30BaHMEM KONbLEBOrO METOAA) U NUTEPATYPHbIE CBEAEHUS ABMATCA OCHOBHBIMU UCTOYHUKAMKU MHOP-
Mauuun Ana COCTaBNEHMA HACTOALLIEro cTaHaapTa.
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M EXT T OCYAAPG CTBETHHUBGB 1 C TAHJDAPT

METOAbI UCNBITAHUA XUMWUYECKOW MPORYKLIUK,
NPEACTABJIAIOLLEN ONACHOCTbL ANA OKPYXKAIOWEW CPEQbI

McnbiTaHne TOKCUMYHOCTHU Ha BOAHbIX YEPBAX C UCNonNb3oBaHueM 060raileHHoOro ocaaka

Testing of chemicals of environmental hazard.
Sediment-Water Lumbriculus Toxicity Test Using Spiked Sediment

Dara BBeaeHna — 2016—09—01

1 Obnactb NpUMeHeHNA

1.1 Hacroswmit ctaHaapT npeaHasHaveH Ans NpoBeA€HUs UCTMbITAHWS NO OUEHKE NOCneACTBUiA Anu-
TEnNbHOTO BO3/1€NCTBUSA HA 3HAOAOHHLIE onuroxeTbl Lumbriculus variegatus (Milller, 1774) cBsi3aHHbIX € ocaa-
KOM XMMMWYECKUX BELLECTB.

1.2 Llenbio MeToaa UCNbITaHUN ABNSETCA onpeaeneHue BO3AEWCTBUS UCTILITYEMOrO BELIeCcTBa Ha pe-
npoaykumio 1 BuomMaccy TeCTOoBbIX OpraHM3moB. MNamepsaembiMu GUONOrMyeckuMmu nokasatensimm AsnaioTcs
oblLlee YMcno BbDKMBLUMX YepBen u Buomacca (Cyxas mMacca) B KOHLUE BO3AEWCTBUA. ITU JaHHbIE aHanu3u-
pytoTcst nubo ¢ NOMOLLBIO PerpecCUOHHON MOAENU ANs YCTAHOBIEHUSI KOHLEHTPaLuK, KOTOPas MOXET Bbl-
3BaTh X%-Hblii 3dekT (Hanpumep, ECgy, ECo5 M EC, (), Mnn ¢ NOMOLLIO CTaTUCTUHECKOW NPOBEPKN rMnoTe3
AnA onpeaeneHus HeaddekTMBHOW Habnogaemon koHueHTpauun (NOEC) u HaumeHbluein Habnioaaemor
3hheKkTUBHOM KoHUeHTpauumn (LOEC).

2 TepmuHbI 1 onpeaeneHns

B HacToALem cTaHaapTe NPUMEHEHbl TEPMUHbI C COOTBETCTBYIOLLMMU ONpPeaeneHUsAMU:

2.1 koachuumneHT pacnpeaeneHUs opraHMyeckuin yrnepon-soga (organic carbon-water partitioning
coefficient; K,.): OTHOLLEHME KOHLEHTPaLUM BELLECTBA B/HA (PpaKLMKU OpraHNYecKoro yrnepoaa B no4se u
KOHUEHTpaLunu BELLECTBA B BO4E B COCTOSIHUU paBHOBECHUS.

2.2 koadhmumeHT pacnpeneneHun oktaHon-soga (octanol-water partitioning coefficient; K,): Ot-
HOLUEHUE pacTBOPUMOCTU BELLECTBA B H-OKTaHOME M BOAE NPV PaBHOBECUM; TaKKe UHOTAA BbIPAXKAETCSH Kak
Py Norapudm K, (log Kow) ncnonb3yercs B kauecTse nokasarerns noTeHuuarnsHoil cnocobHOCTH BELLECTBa
K GMOAKKyMynsiLuu B BOAHbIX OPraHu3mMax.

2.3 nepuop KoHaMUMOHupoBaHUA (conditioning period): MNepuoa BpemeHu, ncnonb3yemslil AN cTa-
6unnsauum MUKPOOHbLIX KOMMOHEHTOB 0CaAKa M yaaneHusi, HanpuMmep, ammuaka, obpasyroLLerocs U3 KoMno-
HEHTOB 0CaJKa; AAHHBIN NEpPUOA UMEET MECTO A0 oboralleHus ocagka UcnbITyemelM BeLLECTBOM. Kak npasu-
10, Hagocaao4Hasa Boaa yaanseTca nocne KOHAULMOHMPOBAHUS.

2.4 nepuop paBHoBecus (equilibration period): Meprnoa BpemeHu, ncnonb3yemblii Ana oGecnevyeHus
pacnpeaeneHusi UCNbITYEMOro BELLECTBA Mexay TBepaoi ¢hasoil, NOPoBOW BOAON U HAA0CAA0YHON BOAOW;
UMeeT MeCTO nocrne oforalleHus ocagka UCMbITyeMblM BELLECTBOM U nepen AobaBneHMeM TECTOBbIX Opra-
HW3MOB.

2.5 ¢pasa BospgenicTBue (exposure phase): Bpems, B Te4EHME KOTOPOrO TECTOBbIE OPraHM3Mbl NOABEP-
raloTcs BO3AENCTBUIO UCTILITYEMOTO BELLECTBA.

2.6 uckycctBeHHbIN ocanok (formulated sediment): Cmechk BeLLECTB, MCNONb30BAHHbLIX AN UMUTALMM
PU3N4ECKUX KOMMOHEHTOB NPUPOAHOIO 0CaaKa.

UspaHue opuumansHoe
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2.7 oboraweHHbIi ocanok (spiked sediment): Ocafok, B KOTOPLI 40BABNEHO UCTILITYEMOE BELLECTBO.

2.8 HapocagouHas Boga (overlying water): Boga, Haxoaswasica Hag 0cagkoM B UCNLITYEMOM COCYAE.

2.9 nopoBasa BoAa Uy MHTepcTULManbHaa Boga (pore water): Boga, 3aHMMaloLwas npoCcTpaHCTBO
MeXay 0CafKoM U 4acTULAMK NOYBbI.

2.10 EC,: KoHueHTpauus UCNbITYEeMOro BeLecTsa B 0cajke, NpuBoaaLas K X %-HoMy addekty (Ha-
npumep, 50 %) Ha Guonormyeckue nokasarenu B Te4EHME yKasaHHOTO Neproaa BO3AeNCTBUA.

211 HaumeHblwaa Habmopaemaa 3¢ dekTuBHan KoHueHTpauma (lowest Observed Effect
Concentration; LOEC): Camas H13Kan ucnbiryemas KOHLUEHTpaLMA UCTLITYEMOTO BELLECTBA, NPU KOTOPOIA Ha-
6niofaerca 3HauUMTeNnbLHOE ToKcU4eckoe aeicteue(npu p < 0,05) No CpaBHEHUIO C KOHTpoONeM. Tem He MeHee
BCE UCMbITYEMblE KOHUEHTpauun sbilwe LOEC A0MKHbI OKa3biBaTb PaBHbIA Mnn GonbLumin a¢hdexT, yeM Ha-
6niopaemslie npu LOEC. Ecnun 311 ABa ycnoBusi He MOTYT GbiTb BbINOSIHEHBI, TO JOMKHO ObITb NPEAOCTABNEHO
ucuepnbiBaioLiee 060cHoBaHue, kakum obpasom Guina BeibpaHa LOEC (u, cnepoBartensHo, NOEC).

2.12 neadphpexTuBHan HaGnpgaemana koHueHTpauua (No Observed Effect Concentration; NOEC):
McnbiTyemas KOHLEHTpauua HenocpeacTBeHHO Hwke LOEC, koTopas no CpaBHEHUIO C KOHTPOINEM HE UMEEeT
cTarucTuyecku aHaunmoro adpdekta (p < 0,05) B TeueHue onpeaeneHHoro nepuoaa Bo3aencTeus.

3 MNpenBapuTtenbHble yCroBusa u nHopmaumsa o6 ucnbITyeMoM BelecTBe

3.1 Uudopmanus 06 ncnbiryemMom BELLIECTBE, Takasi Kak Mepbl 6630nacHOCTH, Haanexalume ycrnosus xpa-
HEHUs1 U aHANTUYECKNE METOAbI, AOMKHA ObITL MONyYeHa A0 Hayana ucnbiraHus. PykoBOACTBO NO UCTILITAHMIO
BELLECTB C PU3NKO-XUMUHECKUMU CBOWCTBAMM, 3aTPYAHSAIOLLIMMM BbINONMHEHUE UCTILITAHUSA, NPUBEAEHO B [14].

3.2 lNepen nposeaeHNEM UCNLITAHUA AOIMKHA ObITb M3BECTHA cneayoLas MHopMaLmsa 0 UCNLITYEMOM
CO€ANHEHUN:

- obulee HauMeHOBaHWe, XMMUYeCkoe HasBaHue (NpeanoYTuTenbHO HaseaHue no UKOMAK), cTpyktyp-
Hasa dopmyna, peructTpaumoHHbit Homep CAS, uucToTa;

- AaBrneHue napa;

- pacTBOPUMMOCTL B BOAE.

3.3 Creayiowasn gononHuTeNbHan MHopMauma cCHUTaAETCA NONEe3HON nepen Ha4yanoM UCTbITAHUS:
k03(hhULIMEHT pacnpeaeneHus okraHon-soaa, K,.;

KO3 ULIMEHT pacnpeaeneHusa OpraHMYeckuin yrnepoa-soaa, BbipaxeHHbin B K,
rMaponus;
choTtonpeBpaLleHne B BOAE;

- CNoCcOBGHOCTbL K BUONOrMYeCcKOMy pasnoXXeHuIo;

- MOBEPXHOCTHOE HATSHKEHUE.

3.4 NHcopmaumsa 0 HEKOTOPLIX XapaKTePUCTUKaX ocaaka, KOTopbin 6yaeT UCNOoNb30BaThbCs, AOIDKHA
GbITb NONy4YeHa A0 Ha4yana ucnbitTaHua [7]. Ana nony4eHus A0NONHUTENbHON HopMmauum cm. 7.6.1-7.6.4.

4 MpuHUMN metopa

4.1 YepBn aHanOrM4HOro PU3MONOrMYECKOro COCTOSIHMA (CMHXPOHU3MPOBAHHLIE COFNACHO NPUNOXKe-
Huto ) noaBepratoTcsi BO34ENCTBUIO psifia KOHLIEHTpaLui TOKCUKaHTOB, Ao0aBnseMbix K hase ocagka CUCTEMBI
ocajok-Boga. B kauecTBe cpeabl MCNONbL3YIOT UCKYCCTBEHHBIA 0CAA0K U BOCCTAHOBMEHHYIO BOAY. McnbiTyemblie
cocyabl 6e3 nob6aBneHns UCMbITYEMOTO BELLECTBA CAYXaT B KAYeCTBE KOHTPOSbHbIX. MCNbiITyeMoe BELLeCTBO
BHOCSAT B 0Cafl0K B 60MnbLLIOM 06beMe pacTBOPa ANA KAKAOM0 YPOBHSA KOHLEHTPALMK AN CBEAEHNUSA K MUHUMYMY
BapnabenbHOCTM MEXAY NOBTOPHOCTAMM KaXKA0r0 YPOBHS KOHLIEHTPAaLMK, & 3aTeM TECTOBbIE OPraHM3Mbl BHOCAT
B UCMbITYEMbIE COCYAbI, B KOTOPbIX KOHLEHTPaLMKU ocajka u BoAbl Obinin ypaBHoBeLLEHbI (CM. 7.7.2). TecToBble
OpraHu3Mbl NOABEPraloT BO3AECTBUIO CUCTEMbI OCAA0K-BOAA B Te4eHue 28 CyT. B CBsi3n C HU3KUM COAEpXaHNeEM
nuTaTenbHbIX BELLIECTB B UCKYCCTBEHHOM Ocaake B 0Cafok A06aBnsaioT kopm (M. 7.6.1-7.6.2 n npunoxeHue B)
Ans obecneyveHust pocTa u pasMHOXKEHUSA YepBeli B KOHTPONbHbIX YCNOBUAX. Takum 00pa3oM, rapaHTUpYeTcs, 4To
TECTOBblE OpraHU3Mbl NMOABEPraloTCA BO3AEWCTBUIO NOCPEACTBOM BOAbI U 0CAJKA, @ TAKKE NX NMUTAHUS.

4.2 TpeanoyTuTeNnLHON KOHEYHOM TOYKOW 3TOro TUna uccneaosanus aensetca EC, (nanpumep, ECs,,
EC,5 u ECy; athpekTuBHAn KOHLIEHTPALMA, BAMAIOLLIAA HA X % TECTUPYEMbIX OPraHM3MOB) ANt BOCMPOU3BE-
AeHusi u Buomacchl, COOTBETCTBEHHO, MO CPABHEHUIO C KOHTponeM. OfHaKo cneayetr OTMETUTb, YTO C YYETOM
BbICOKOW HEONMPeAeneHHOCTN AN HU3kux 3Havenuii EC, (Hanpumep EC, 4, EC,5) C 04€Hb BbICOKMM 3HAYEHUEM
95 % posepuTenbHOrO MHTepBana [15] u CTaTUCTUYECKON MOLLHOCTM, PACCYUTAHHOW B XOA€E NPOBEPKU rmnoTes,
ECy, cuntaetcs camoit HaaeXHON KOHEYHON TOUKoI. Kpome Toro, HeadhdekTuBHas Habnioaaemas KOHUEHTpauus
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(NOEC) n HaumeHbLUasa Habniogaemaa adpekTuBHasn koHueHTpauus (LOEC) moryT ObiTh paccumMTaHbl gnst 6uo-
Maccbl U BOCNPOU3BOACTBA, €CNY AN3aiH UCTIbITAHNA U AaHHbIE NOATBEPXKAAIOT 3TU pacyeTbl (cM. 8.3.1-8.3.5).
Llenb ucnbitanus, To ectb onpeagenexne EC, unn NOEC, Gyaet onpeaensTs Au3aitH UCNbITaHuS.

5 CraHgapTHoe ucnbiTaHue

Mpeanonaraercs NpoBeAeHNE UCMbITAHUSA C KOHTPOSMIbHLIMW OpraHU3MaMu Ansi AEMOHCTpauum Aocra-
TOYHbIX BO3MOXHOCTEW naboparopuun B NPOBEAEHUN AAHHOTMO UCNLITAHUA, N €CNU UMEIOTCH apXUBHbIE AaH-
Hble, TO BOCNPOU3BOAUMOCTb UCNbITAHMA. Kpome TOro, CtaHaapTHOE UCNbITAHME HA TOKCUMHOCTb NPOBOAAT
yepes perynsapHble UHTEPBanbl BPEMEHM C UCTIONb3OBAHUEM CTAHAAPTHOMO TOKCUMKAHTA AN OLIEHKN YyBCTBU-
TENbHOCTU TECTOBbLIX OPraHU3MOB. CTaHAapTHOE UCMbITAHNE TOKCUYHOCTM B BOAE B TeUeHne 96 4 MOXKET TOJb-
KO yAOBNETBOPUTENbLHO NPOAEMOHCTPMPOBATh YyBCTBUTENBHOCTb U COCTOSIHUE TECTOBLIX XMBOTHLIX [4], [7].
WHdopmaums o TokeudHocTu neHtaxnopgenona (PCP) B nonHOLEHHOM ucnbiTaHum (28 r Bo3aencrame 06o-
raleHHbIM 0CagKoM) NpMBEAEHAa B NPUIOKeHun [ U B OTYETE O KONbLIEBOM MeToAe ucnbitanus [13]. OnucaHa,
HanpuMep, ocTpasa TOKCMYHOCTb PCP Tonbko npu Bo3aencTBuM Yepes Boay B Cebinke [16]. 3ta uidopmauma
MOXeT ObITb MCNONbL30BaHa ANsi CPABHEHUSI YyBCTBUTESNbHOCTU TECTOBLIX OPraHM3MOB B CTaHAAPTHOM WC-
nbitaHnu ¢ PCP B kayecTse 9TanoHHOro TokeukaHnTa. Xnopua kanus (KCI) unu cynsdar mean (CuSO,) Gbinu
pekoMeHA0BaHbI B KAYECTBE CTaHAAPTHbLIX TOKCUKAHTOB ¢ Lumbriculus variegatus [4], [7]. B HacTosLiee BpemMst
YCTaHOBINEHME KPUTEPUEB KAYECTBA, OCHOBAHHBLIX HA AaHHbIX 0 TOKCUYHOCTU Ans KCI, 3arpyaHuTenbHO us-3a
OTCYTCTBUSA NUTEPAaTYPHbIX AaHHbIX ANnA L. variegatus. ndopMaumio 0 TOKCUYHOCTUM Meaun aAnA L. variegatus
MOXHO HawnTu B [17]-[21].

6 [JOoCTOBEpPHOCTb UCMbITaHUA

Cnepayowme Tpe6oBaHUs AOIHKHbI ObITh BbINOMHEHbI, YTOObI CYUUTATb UCTILITAHUE AOCTOBEPHbLIM:

- pesynbTarthbl KONbLEBOro ucnbitaHusa [13] nokasanu, yto ana Lumbriculus variegatus cpeaHee 4ucno
KMBbIX YEpPBEN Ha MOBTOPHOCTb B KOHTPONE AOMKHO YBENUUMBATLCA HE MeHee Yem B 1,8 pasa B KOHUE BO3-
[AENCTBUA NO CPABHEHUIO C KONMYECTBOM YEPBE B NOBTOPHOCTU NPU Hayane BO3AenCTBuS;

- 3HayeHue pH Hagocago4HON BOALI AOSMKHO COCTABNATL 6—9 B T€4EHME BCEr0 UCTILITAHUS;

- KOHLEHTpauuMs kucnopoaa B HaaocaaouHol Boae A0mkHa ObiTb HE MeHee 30 % HacbILLEHUs1 BO3ayXa
(ASV) npu nsMepeHHon TeMmnepaTtype B Xoae UCNbITAHUA.

7 OnucaHue metona

7.1 Tect-cucrtema

PekomeHAayOTCA cTaTuyeckue cucteMbl 6e3 06HOBNEHUA HAA0CAA04HOM BOALI. ECnu cOOTHOLLIEHUE OCca-
DOK-BoAA (CM. 7.2.1) siBnsAeTCA NoAX0AALWUM, TO, KaK NPaBunNo, A0CTAaTOYHO MATKOW aspauun Ans noaaepxaHus
Ka4yecTBa BOAbI HA NPUEMIIEMOM ANA TECTOBbIX OPraHU3MOB YPOBHE (Hanpumep, AnsA obecnevyeHUs Makcu-
ManbHOrO0 COAEPXAHMSI PACTBOPEHHOIO KMCNOPOAa, MUHUMAIBHOIO HAKOMIEHUSI SKCKPETOPHBLIX MPOAYKTOB).
MonycTaTu4eckme Unu NPOTOMHbLIE CUCTEMBI C NPEPLIBUCTLIM UMM HENPEPbLIBHLIM 0BHOBMNEHWEM HAZ10CA104HOM
BOAblI UCNOMbL3YIOTCSl TOMLKO B UCKIMIOYUTESNBbHBIX CRydasX, Tak Kak perynsipHoe oOHOBNEHME Hag0Ccai0uHOMN
BOAbI, KAK NPeANoNaraeTcsi, BIMSAET HA XMMUYECKOE paBHOBECUE (HANPUMEP, BbI3bIBAET NMOTEPU UCTILITYEMOTO
COeAUHEHUS B TECT-CUCTEME).

7.2 UcnbiTyeMble cocyabl u 060pyaoBaHue

7.2.1 VcnblTaHUe NPOBOASAT B CTEKMNAHHbLIX CTakaHax, Hanpumep BMECTUMOCTLIO 250 Mn M AnamMeTpoMm
6 cM. MoxxHO ncnonb3oBaTh Apyrue NOAXOASLINE CTEKIAHHbIE COCYAbl, 06ecneunBaioLLMe COOTBETCTBYIOLLYIO
BbICOTY CNOS HAA0CaA04YHOW BOAbI U ocaaka. Kaxablili cocy A0MmKeH BMELLIATh CHOW UCKYCCTBEHHOMO 0caaka
BbICOTOM NpUMepHO 1,5-3 cm. OTHOLLEHUE BLICOTbI CINOSi 0OCajika K BbICOTE CIOSl HaZ10CaA04HON BOAbI AOMKHO
cocrasnatb 1:4. Cocyabl AOIMKHLI UMETH MOAXOASALLYIO BMECTUMOCTbL B COOTBETCTBUMM C YPOBHEM 3arpy3ku, TO
€CTb YNUCNO TECTOBLIX YepBEN, 100aBNEHHbLIX HA eAMHULYY Macchl ocaaka (cm. 8.4.1.1).

7.2.2 VUcnbiTyeMble CcOCyabl M Apyroe obopyaoBaHWE, KOHTAKTUPYIOLLME C UCTLITYEMbIM BELLECTBOM,
AOSMKHbI ObITb NONMHOCTbLIO U3rOTOBMNEHBI U3 CTEKNA NN APYroro XMMUMYeCKU MHepTHOro mMatepuana. Ons scex
yacten 000OpyAOBaHMA HE UCMOMBL3YIOT Marepuarnbl, KOTOPbIE MOTYT PaCTBOPSATb, MOIMOLLATbL UCMBITYEMOE
BELUECTBO UMK BbilLenaymBaTb Apyrue BeLLecTBa, a Takke OTPULATENbHO BMNUATL HA TECTOBbIE OPraHU3Mbl.
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Teflon®, Hep>kaBetoLLast CTanb W/MMW CTEKNO AOMKHBI UCMOMNb30BATLCS AN MOGOro 060pya0BaHUS, KOHTAKTU-
PYIOLLEro G MCMLITYEMOV cpeaon. [na opraHM4eckux BELLECTB, O KOTOPbIX U3BECTHO, YTO OHM agcopbupylotca
Ha CTekne, MOXeT NoTpeboBaTbCs CUNAaHM3NPOBaHHOE CTEKNO. B Takux cutyaumax obopyaoBaHue Heobxoau-
MO YTUINU3NPOBAaTh NOCIE UCMOMb30BaHUS.

7.3 TecTtoBbIE BUAbI

TecTOBbIMM BMAAMM, UCMONb3YEMbIMU B JAHHOM TUMNE UCCNEeA0BaHNSA, ABSIOTCA NPECHOBOAHBIE OfUTO-
XeTbl Lumbriculus variegatus (Mionnep). 3TOT BMA YCTOWYMB K 0CaKaM camMblX PasfMYHbIX TUMOB U LLUMPOKO
MCMONb3yeTca AN UCNbITAHMI NO TOKCUYHOCTM ocaaka u duoakkymynauuwm [3], [5], [71, [9], [13], [15]. [16],
[22]-[35]. CneayeT yka3aTb UCTOYHUK TECTOBbIX XXMBOTHbIX, MOATBEMKAEHME UAEHTUYHOCTU BUAOB [36], a Tak-
»Ke YCnoBsus KyneTuenposanus. Maentndmkaymsa suaa He TpebyeTcs ANs Ka4oro UCnbITaHUs, eCrv OpraHuns-
Mbl MPOUCXOAAT U3 BHYTPUNAGbopaToOPHON KynbTYpbI.

7.4 KynbTMBMpOBaHME TECTOBbIX OPraHu3MoB

7.4.1 Ona obecneyeHnss 4OCTATOYMHOIO KONMMYECTBA YepPBEN ANA NPOBEAEHMSA UCMbITAHUS TOKCUMHOCTU
ocajka rnonesHo NOCTOSIHHO noaAepXXuBaTh nabopaTopHyio KynbTypy YepBen. PykoBoacTtBo no metogam na-
GopaTopHOro KynsTMBMpOBaHus Lumbriculus variegatus n NCTOMHUKaM CTapTOBbIX KYNbTYP NPUBEAEHO B NpU-
noxexuu I. MoapobHas nHopmauumst 0 KynNnsTUBUPOBAHUK STOTO BuAa npeactasneHa B [3], [7], [27].

7.4.2 Ons obecneyeHns NpoBeAEHUS UCTbITAHUS C OpraHM3MamMu TOTO XE BuAa HAacTOATENbHO peko-
MEHZYETCA co3aaHue KynbTyp OTAENbHbIX BUAOB. Heobxoanmo ybeanTbCa, UTo KynsTypa u 0COBEHHO YEPBM,
UCMOMb3yeMble B UCNLITAHUAX, HE UMEIOT BUAMMbIX NPM3HAKOB 3a00NeBaHui 1 aHOMarnmii.

7.5 Bopa

7.5.1 PekomMeHayeTCcHa Mcnonb3oBaTb BOCCTAHOBIIEHHYIO BOAY B COOTBETCTBUM C pykoBogcTsom OSCP 203
[37] B kauecTBEe HAAOCaA04HON BOAbI B UCTLITAHUAX; OHA TAKKE MOXET UCMONb30BaTLCA ANs nabopaTopHbIX
KynbTyp Yepsei (npunoxeHue A). MNMpu HEOOXOAUMOCTM MOXHO UCMNONMb30BaThL NPUPOAHYIO BOAY. BeiOpaHHaqa
BOAA AOMMKHA MMETb KavyecTBO, obecneunBarLlee poct U pasMHOXEHME TECTOBbIX BUAOB BO BPEMS aKKIu-
Maru3auum 1 nepuoga ucnbitaHus 6e3 aHOMarnbHOro BHELUHErO BUAA UNK NoBeaeHus. BebkuBaHue, pocTt u
pasMHoxeHue Lumbriculus variegatus 6binm noaTBEpPXaeHbl B 3TOM Tune Boabl [30], n npeacraBneHa makcu-
ManeHas CTaHZapTusauus yCrnoBUi NCNbITAHWI U KyNbTUBUMPOBAHUA. [1pyM NCNONb30BaHMN BOCCTAHOBMEHHON
BOAbl YKa3bIBAKOT €€ COCTaB M MPUBOAAT XapaKTEPUCTUKY BOAbI MEPES UCMONbL3OBAHWEM MUHUMYM no pH,
COAEPXKaHUIO KNCIOPOAa M XKECTKOCTM (BblpakeHHON kak Mr CaCOs/n). AHanu3 BoAbl HA MUKPO3arpsASHeHMU
nepes Ucrnonb30BaHNMEM MOXET NPeaoCTaBUTb NONE3HYIO MHOPMaUno (CM. NpunoxxeHue b).

7.5.2 3HayeHune pH HagocaaOuHONM BOAbLI AOMMKHO HAX0AUTLCA B AnanasoHe ot 6,0 o 9,0 (cm. 6). Ecnu
npegnonaraeTca yBennyeHue KoHUeHTpauum ammnaka, 1o pH nogaepxusaiot mexay 6,0 n 8,0. [1na ucneita-
HWA, HanpuMep, cnabbix OPraHUYECKUX KUCNOT 3HaveHne pH gosoasT Oydepusaumnen Boabl, UCNOMb3yEeMON B
MCNbITaHUK, Kak onucaHo B [16]. Obwas XeCTKOCTb BOAbI, UCMONb3YEMON B UCTIbITAHUW, AOMKHA COCTABMATb
ot 90 Ao 300 mr CaCO4 Ha NUTp NPMPOAHOI BOAbI. B npunoxeHun b npueegeHbl AONONHUTENbHbIE KpUTEPUM
npuemMnemMon Boabl AN pasBeeHna B COOTBETCTBMU C PYKOBOACTBOM [38].

7.6 Ocapok

7.6.1 MpeanoyTUTENbHO MCNONbL30BaTb MCKYCCTBEHHbLIM 0CAAOK (Takke Ha3biBaeMblii BOCCTAHOBMEH-
HbIM, CMELUAHHBIM UITM CUHTETUYECKUM OCAAKOM), MOCKONbKY HE3arpA3HEHHbIV MPUPOAHBIA 0CaA0K U3 KOH-
KPETHOIO UCTOYHUKA MOXET OblTb HEAOCTYMEH B TEYEHWE roga, U MECTHble OpraHuM3Mmbl, a TaKkke Hanuiue
MUKPO3arpsi3HEHUI MOTYT NOBMUATL HA ucneiTaHue. cnonb3oBaHne NCKYCCTBEHHOTO 0CaAKa MUHUMU3NPYET
BapuabensHOCTb YCNOBUI UCMLITAHUSA, & TaKKe BHECEHWE MECTHON hayHbl. [ANa ucnonb30BaHUs B JAHHOM
TUNE UCMbITAHWUI pekoMeHayeTcs, cornacHo [6], [10], [30], [41]-[43], cneayrowmii NCKYCCTBEHHBIN 0CaA0K Ha
OCHOBE UCKYCCTBEHHOIO 0Cajaka B COOTBETCTBUM C [6], [39] u [40]:

a) 4-5 % (cyxasa macca) cdarHoBbI TOPd); BXKHO MUCNONbL30BaTh TOPK B BUAE NOPOLLKA CO «CpeaHeNn»
CTENEHbLIO PA3NOXEHUS, TOHKO M3MeNbYEHHbIN (pasMep yactuy He 6onee 0,5 MM) U BbICYLLEHHbIA TOMNBKO HA
BO3JyXe;

0) (20 £ 1) % (cyxaqa macca) KaofIMHOBON MUHbI (CoAepXXaHWe KaoNnMHUTA NPEeANOYTUTENbHO BbilLe
30 %);

B) 75—76 % (cyxaa macca) kBapueBoro necka (Menkuin necok ¢ pasMepom yacTtuy He Bonee 2 MM, nNpu
atom 6onee 50 % vacTuy A0mKHO BbITb B AnanaszoHe 50-200 MKm);
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r) AenoHusnposaHHasa Boga ¢ 30-50 % cyxoil Maccbl ocaka B AOMOMHEHUE K CyXUM KOMMOHEHTaM
ocajka;

A) kapGoHaT Kanbuus XMMUYECKN YncTbin (CaCOz) gobasnserca ans AoseaeHUss pH KOHEYHO cMecH
ocagka.

e) obulee cogepxaHue opraHudeckoro yrnepoga (TOC) B KOHEUHOW CMECU AOMKHO COCTaBnATb 2 %
(£ 0,5 %) cyxon maccel ocagka U JOBOAMTLCA COOTBETCTBYHOLUMMM KONMYecTBamu Topda 1 necka B COOTBET-
CTBUM C NEPEYUCNIEHNAMMU a) U B).

XK) KOPM, Hanpumep U3MenbYeHHble NUCTbs Kpanuebl (Urtica Sp B COOTBETCTBUU C hapMaLieBTUHECKUMM
cTaHgaptamu Ans noTpebrneHns YenoBekoM) U CMECU U3MENbYEHHbIX NMUCTbER Kpanuebl Urtica sp ¢ anb-
dha- uenntonoson (1:1), B konudectee 0,4-0,5 % Cyxoi MacCbl 0Cazka B AOMNOMHEHME K CYXUM KOMMOHEHTaM
ocagka COrfacHo NpUoXKeHuo B.

7.6.2 N\cTouHMKM TOpdha, KAONMHOBOM FMUHbI, MUTATENBHOIO Marepuana u necka A0MmkHbl ObiTb N3BECT-
Hbl. B gononHeHne K nepeyncrieHunio Xx) B [6] npuBedeHbl ankTepHaTUBHbLIE PAaCTUTENbHbIE MaTepuans! Ans
MCNOMNb30BaHUA B KAYECTBE UCTOMHUKA NUTAHUSA: 00E3BOXEHHbIE NMUCTbA LWenkosuubl (Morus alba), nondyuni
unu 6enbiii knesep (Trifolium repens), WnuHaTt (Spinacia oleracea) unu oBcsiHas 3nakoBasi Tpasa.

7.6.3 BbIBGpaHHbIii UCTOYHUK NUTaHUA A0OaBNAIOT 40 MNU BO BpeMS 0DOraLleHuss 0caaKka UCMbITYyeMbIM
BeLlecTBOM. BbIiGpaHHbIN UCTOYHUK NUTAHMA OOMKEeH o6ecneymBarb NO MEHbLUEH Mepe npuemmemMblin ypo-
BEHb Pa3MHOXEHMWS B KOHTpone. AHanuW3 UCKYCCTBEHHOro ocagka WNu ero KOMMOHEeHTOB Ha MUKpO3arpsis-
HEeHUA nepes UCNoNbL30BaHUEM MOXET NPEAOCTaBUTL NONE3HY0 MHpopmaumio. MNpumMep NPUroToBREHUS UC-
KYCCTBEHHOrO ocajka onucaH B NpunoxeHun B. CMelunBaHue Cyxmnx KOMMOHEHTOB Takke A0MYyCTUMO, eCrnu
ZJoka3aHo, 4to nocrne gobaBneHnss HagoCaA04HON BOAbI HE NPOUCXOAWT Pa3feneHUs KOMMNOHEHTOB ocajka
(HanpumMep, NnaeawLLme YactuLbl Topda) U 4To TOPM NN 0CaA0K B JOCTATOYHOW CTENEHU KOHAULMOHNPOBA-
Hbl (CM. 7.6.4 1 npunoxeHune B). CKYCCTBEHHbI 0CaaoK CrieayeT oxapakTepusoBaTb MUHUMYM MO UCTOUHUKY
KOMMNOHEHTOB, pacnpeaeneHnto YacTuy no pasmepam (NPOLEHT Necka, una u rmuHel), o6LIeMy cogepxaHuio
opraHuyeckoro yrnepoga (TOC), cogepxaHuto Boael U pH. 3MepeHne oKMCNuTeNbHO-BOCCTAHOBUTENBHOTO
noTeHumana ABnsaeTcA Heoba3aTenbHbIM.

7.6.4 Mpu HeoBX0ANMOCTH, HanNpumMep ANA ONpeaenieHHbIX Lener UCNbITaHUA, NPUPOAHbLIN 0Caa0K U3
He3arpA3HEHHbIX YYaCTKOB MOXET TaKKe CMYXXUTb B KAYECTBE MCMbITYEMOrO M/UMK KynbTypanbHOro ocaaka
[3]. OaHako npu McnNonbL30BaHWM NPUPOAHOrO OCaZlka ero CreayeT oxapakrepusoBaTb MUHMMYM NO UCTOM-
HUKY (MecTo otbopa), pH 1 cogepxaHutio ammuaka B NOpoBOi Boae, 0OLEMY COAEPXKAHMIO OPraHUYECKOro
yrmepoaa (TOC), cogepaHuio asoTa, pacnpefenieHuto Yactuy, no pasmepy (Necok, Ui U rmuHa B NpoLIEHTax)
1 NPOLIEHTHOMY COAEPXKAHMWIO BOAbI [7], U OH HE AOMKEH CoaepXKaTb HUKAKUX 3arpASHEHUIA U APYrUX OpraHus-
MOB, KOHKYPUPYIOLUMX C UMW MUTAIOLLMXCA TECTOBLIMU OpraHusmamu. MamepeHue OKUCIUTErNbLHO-BOCCTaHO-
BMTEMbLHOMO MOTEHLUMAana n eMKOCTU KaTMOHHOTO obmMeHa AiBnseTcs HeobsizaTenbHbIM. Mepen oboraweHnem
UCNbITYEMbIM BELLECTBOM MPUPOAHBIN 0CaA0K TaKXKe PEKOMEeHAYETCHA KOHAMLMOHUPOBATL B TEYEHUE 7 CyT B
ycnosusx, npeobnagarowmx B nocneayoLem ucnbiTaHun. B kOHLE nepuoaa KOHAULMOHUPOBAHUSA HAp0Ca-
[I04HYI0 BOZY YAANAIOT U YTUNUSUPYIOT.

7.6.5 Nicnonb3yemslii 0CaioK AOMKEH UMEThL Ka4eCTBO, 06ecneumuBaioLLee BbXXKMBAHUE U PA3MHOXEHNE
KOHTPOJbHbIX OPraHU3MOB Ha NPOTSXEHUUM BCEro nepuoaa BO3AenCTBUS 6e3 aHOManbHOro BHELUHEro BuAaa
unu noeegeHusi. KOHTPOrnbHbIE YepBU AOMKHbI 3apbIBAaTLCA B OCAZA0K U 3arnaTbiBaTb ero. PasmHoxeHue B
KOHTpONne AOMKHO COOTBETCTBOBATb MO KpaWHEN Mepe KpUTepusiM AOCTOBEPHOCTU, ONMCAHHbLIM B 6.1. Pe-
TMCTPUPYIOT Hanu4ue Unu OTCYTCTBUE (PeKarnbHbIX LAPUKOB HA NMOBEPXHOCTM OCAAKA, YKa3blBAOLLUMX HA 3a-
rmaTbiBaHUe ocagka YepBsAMM, U 9TO MOXET ObITb MONE3HbIM ANA UHTEPNPETALMKN PE3YNLTATOB UCNLITAHWUNA B
OTHOLLEHWK NyTeN BO3aeicTBUA. JononHutenoHas uHdopMauus o 3arnarbiBaHum 0cagka MoXeT ObITb Nony-
YeHa C NOMOLLLIO METOA0B, ONUCAHHLIX B [24], [25], [44] v [45], ykasbiBaloLMX HA 3arnatbiBaHMe ocajka unm
BblE€NeHne YacTuL TECTOBLIMU OpraHu3Mamm.

7.6.6 Mpoueaypbl NOArOTOBKM NPUPOAHLIX OCAZKOB Nepea UConb3oBaHMEM B nabopaTtopumn onucaHbl B
[3], [7] v [12]. MoaroToBKa U XpaHEeHMEe UCKYCCTBEHHOIO 0cajKka, PEKOMEHAYEeMOro ANA UCMONb30BaHUA B UC-
nblTaHuu ¢ Lumbriculus, onucaHbl B NPUNoXxeHun B.

7.7 BHeceHMWe UCNbITYEMOro BelecTBa

7.7.1 Ocagok oGorawatot UCMbITYEeMbIM BELLECTBOM. [MOCKONbKY GOMNbLUMHCTBO UCMbLITYEMbIX BELLECTB
UMeeT HU3KYIO paCTBOPUMOCTb B BOAE, TO UX pACTBOPSIOT B NOAXOASALLEM OPraHMYECKOM pacTBoputene (Ha-
npuMep, aLeToHe, H-rekcaHe, LMKIorekcaHe) npu MMHMMarnsHOM 06beMe A1l NPUroTOBSIEHUSI CTOKOBOTO pac-
TBOpA. [N NpUroTOBNEHWs UCNbITYEMbIX PACTBOPOB CTOKOBBII pacTBOp pa3baBnsaioT TeM e pacTBopUTeEneM.
TOKCMYHOCTb U NETYYECTb PAaCTBOPUTENS, U PACTBOPUMOCTb UCTLITYEMOIO BELLIECTBA B BbIGPAHHOM pacTBOpuTEne
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ABNSAIIOTCA OCHOBHLIMU KPUTEPUSAMMU NpU BbIOOPE NOAXOAALLEr0 contobunuanpylollero areHTa. ns kaxaoro
YPOBHS KOHLEHTPALIMK MCMOMBL3YIOT OANHAKOBLIN 00bLEM COOTBETCTBYIOLErO pacTBopa. Ocanok oborawaior
GonblmMMM 06beMamMu pacTBOPOB UCMLITYEMOrO BELLECTBA ANS KAKA0r0 YPOBHS KOHLUEHTpaUui, YToGbl Mu-
HUMU3MPOBaTb BapuabenbHOCTb KOHLEHTPALMKN UCNILITYEMOTO BELLECTBA MEXAY NMOBTOPHOCTAMU. Kaxablii 3
MCNbITYEMbIX PaCTBOPOB 3aTEM CMELUUBAIOT C KBapLIEBbIM MECKOM cornacHo 7.6.1 (Hanpumep, 10 r kBapue-
BOr0O Necka Ha MCnbITyeMmblin cocya). [na NoNHOro BNUTLIBAHUSI PacTBOPA KBAPLEBbLIM NECKOM AO0CTATOYHbIN
o6bemM cocraenser 0,20-0,25 mn Ha 1 r necka. 3aTeM pacTBOpUTENb BbiNapuBaloT Aocyxa. [ins MUHUMU3aLUK
noTepb UCTMLITYEMOrO BELLECTBA NPU COBMECTHOM BbiNapuBaHuu (Hanpumep, B 3aBUCUMOCTH OT AABNEHUA
napa BeLLeCcTBa) MOKPbLITLIA NECOK MCNONbL3YIOT CPasy Xe Nnocne BbiCbixaHus. Cyxoi NeCoK CMELUMBAIOT C NoA-
XOASALLMM KONMMYECTBOM 000ralLeHHOro 0caaka ¢ COOTBETCTBYIOLLMM YPOBHEM KOHUEHTpauuu. Mpu npurotos-
NeHUN ocafKa y4uTbIBalOT KONMYECTBO Necka B CMECU UCMLITYEMOIO BELLECTBA C NECKOM (T. €. 0caaokK cne-
AyeT rOTOBUTb C MEHbLUMM KONM4ECTBOM necka). OCHOBHOE NPEeUMYLLECTBO 3TOW Npoueaypbl 3akniovaeTcs B
TOM, YTO pacTBOpPUTENDb NPAKTUYECKN HE BHOCUTCA B 0CaA0K [7]. AnbTepHaTUBHO, Hanpumep ANs NPUPOAHOro
0cajgka, UCMbITYEMOE XMMUYECKOEe BeLLeCTBO 400aBNSIOT B 060ralleHHYIO BbICYLUEHHYIO U MENKO N3MenbYeH-
HYIO NOPLUMIO 0CaAKa, Kak ONUCaHO BhILLE ANS KBAPLEBOTO NECKa, U UCTIbITYEMOE BELLECTBO NePEeMEeLLINBAIOT
C BIaXXHbIM OCaZIKOM C NOCReaylowmuM ucnapesnem noboro conobunuaupyiowero arenta. Mpu BHeCeHUN
UCMBITYEMOrO XMMUYECKOro BeLecTBa 06ecneynBatoT ero TlaTenbHOe U pPaBHOMEPHOE pacnpeaeneHue BHy-
Tpu ocagka. MNpu HeobBXoAMMOCTN aHaNU3NPYIOT AONONHUTENbHLIE NPOOLI ANA NoATBEPXKAEHUA Tpebyemoii
KOHLIEHTpaLUun B 0cagke, a Takke onpeaeneHns CcteneHu ogHopogHocTu. [Ana noareepxaeHus Tpebyemon
KOHLIEHTpaLuM B 0CaKe Taloke aHanu3upyloT AONONHUTENbHBIE NPOOLI UCTILITYEMBIX PAaCcTBOPOB. MOCKONLKY
pacTBOpUTENb UCNONb3YIOT ANA HAHECEHUS UCNLITYEMOrO BELLECTBA HA KBApLEBLIN NECOK, TO Crieayer uc-
nonb30BaTb KOHTPOMb HA PacTBOPUTENb, KOTOPLIA FOTOBAT C TaKUM K& KONMYECTBOM pacTBOpPUTENS, KakK B
UCMbITYeMOM ocaake. Yka3sblBaloT METOA, UCMONb3yeMblit AnsA oboralleHus, a Takke npuBoasaT 06ocHOBaHWe
BbifOpa onpeaeneHHon npoueaypbl 06oraweHuns, 3a UCKMIOYEHMEM ONUCAHHOI Bbile. Cnocob oboralueHuns
afanTupyloT K pu3MKo-xMM1M4eCckuM CBOMCTBAM MCNLITYEMOrO BELUECTBA, Hanpumep Ans npeaynpexaeHus
noTepk 13-3a UCNapeHns Bo Bpems oboralleHns unu ypasHoseLwwmBaHuUA. JONONHUTENbHOE PyKOBOACTBO MO
npouegype oboraweHna npueoautca MUHUCTEPCTBOM OXpaHbl OKpyatowen cpeabl KaHagbl (1995) [46].

7.7.2 Tlocne npurotoBneHUs o06oraweHHOro ocaaka, pacnpeaeneHnsa ero B NOBTOPHOCTU UCTILITYEMbIX
COCYZI0B M 3anuBK1 UCMbLITYEMOI BOAOI Tpebyetcs obecneuntb pacnpegeneHme UCNbITYeMOro BELLUECTBA U3
ocagka B BoaHyw dasy [3], [7], [9]. MpeanoyTUTENLHO 3TO OCYLLECTBAATH B YCNOBUAX TEMNEPATYpbl U as-
pauuu, UCMonb3yeMbiX NpU UcnbiTaHuU. COOTBETCTBYIOLLEE BPEMS] YPABHOBELLUMBAHUSA ABNSETCA B KAXIAOM
cnyyae cneuuguyeckumM Ans 0caka U XMMUYECKOro BELLIECTBA M MOXET HAXOAMTLCA B Npegenax oT 4acoB 40
CYTOK, @ B pekux cnyyasix 0 HECKONbKUX Heaenb (4-5 Hepenb) [27], [47]. B aTOM ucnbiTaHuW ypaBHOBELLU-
BaHMe MOXET OTCYTCTBOBaTb, HO PEKOMEHAYEMbIN NEepUo ypaBHOBELUMBAHUSA COCTaBNAET OT 48 4 A0 7 CyT.
Takum 06pa3omM, Bpems Aerpagaumm cnbiTyemMoro BeLLecTBa CBOAUTCA K MMHUMYMY. B 3aBMCUMMOCTY OT Lenu
UCMbITAHUSA, HAaNPUMEP eCNU UMUTUPYIOTCA YCITOBUSI OKPY>KaIOLLEN Cpeabl, 000raLleHHbIn 0Caf0K ypaBHOBE-
LUMBAIOT UMK BblAEPXXNBAIOT B TEYEHUE ANUTENbHOIO Nnepuoaa BpeMeHu.

7.7.3 B KOHUE AaHHOro nepvoaa ypaBHOBELUMBAHUS ONPeAEnsioT KOHLEHTPALMIO NCNbITYEMOTO BeLle-
CTBAa B HAA0CAA04HOM XXMUAKOCTM U GONbLIOM KONMUYECTBE 0CaAKa NO MEeHbLUEH Mepe nNpu Hanbonee BbICOKON U
HWU3KOW KOHUEeHTpauuu. [laHHble aHanMTUYeckme u3MepeHus UCNbITYeMOoro BeLecTsa no3BonsaioT paccuuTaThb
MacCOBbIii 6anaHc v Bbpa3uTb pe3ynbTaTkl HA OCHOBE YCTaHOBNEHHbIX HavarbHbIX KOHUEHTpauui. Kak npa-
BMNO, 0TOOP Npob HapyllaeT unu paspyLuaeT cuctemy 0Caaok-soaa. Moatomy oObIMHO HE NpeACTaBnseTcA
BO3MOXHbIM MCMOMNbL30BaTh T€ e MOBTOPHOCTU AN oTOopa npob ocagka u yepsei. Cneayer NoAroTOBUTL
[JONOMNMHUTENBHbIE «aHANUTUYECKUEY COCYZIbl COOTBETCTBYIOLLMX Pa3mepoB, 06paboTaHHble aHaNoOrM4YHbIM 06-
pasoM (B TOM YKUCKiEe B MPUCYTCTBUMU TECTOBLIX OPraHM3MOB), HO KOTOPbIE HE UCMONbL3YIOT ANS BMONOrnYecKux
HabniogeHuit. Paamepbl cocyaa BbIOMpaloTcst Takum o6pasom, Ytobbl o6ecneunTb HeobxoaAUMOoe KONMYeCTBO
npo6 AnAa npoBegeHNA aHanMTU4e ckux Metogos. MNMoapobHan nHgpopmauma no otéopy npob onucaHa B 8.7.1.1.

8 lNpoBeaeHue ncnbiTaHus

8.1 MpeaBapuTensHoe UCNbITaHUue

Ecnu uHdopmaums 0 TOKCUYHOCTM UCNBLITYEMOro BewecTsa aAnsa Lumbriculus variegatus oTcyTCTBY-
€T, TO NONIe3HO NPOBECTU NPEABAPUTENbHbLIN 3KCMEPUMEHT C LIENbIO ONpeAeneHna Anana3oHa npeaenbHbixX
KOHLEHTpauui, KOTopblie ByayT UCNBITEIBATLCA B KOHEYHOM UCTILITAHWK, A Takke ANA ONTUMU3aLMK YCNoBUI
NpoOBeAEHNUA IKCMEPUMEHTA B KOHEYHOM MCNbITaHUU. C 9TON LENbIO UCNOMbL3YIOT PAA LUMPOKO Pa3HECEHHbIX
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KOHLEHTpaLuii UCMbITYeMOro BeLecTsa. Yepsu NoasepraloTca BO3AENCTBUIO KAXKAON KOHLUEHTpauun Ucnbl-
TYemoro BeLLecTBa B Te4eHne nepuoaa (Hanpumep, 28 cyT, kak U B KOHEYHOM UCNbITAHWUK), NO3BONSAIOLLEMY
OLIEHWUTb COOTBETCTBYIOLLME UCTbITYEMbIE KOHLIEHTPaLuW; NOBTOPHOCTU B AAHHOM cny4ae He Tpebyiorca. Bo
BPEMSA NPEeABapPUTENbHOMO UCMLITAHMS HAOMIOAAIOT U PErMCTPUPYIOT NOBEAEHUE YepBeN, Hanpumep BbINON-
3aHMe U3 0Caaka, KOTOpoe MOXET ObiTb BbI3BAHO UCMLITYEMbIM BELLECTBOM W/UNW BO3A4EWCTBUEM ocaaka.
KoHueHTpauumu 6onee 1000 mr/kr ocagka Cyxoi Macchl B NpeaBapuUTENbHOM UCNLITAHUM HE NPOBEPAIOTCA.

8.2 KOHeyHoOe ucnbiTaHue

8.2.1 B KOHEYHOM UCMbITAHUU UCMONbL3YIOT HE MEHee NATW KOHUEHTpaLuii, BbiIOpaHHbIX, HANPUMED, Ha
OCHOBE pesynsTaToB MPeABapUTENILHOIO UCTILITAHWA NO ONpeeneHuto AnanasoHa npeaenbHbIX KOHUEHTpa-
uuii (cm. 8.1) cornacHo 8.3.2-8.3.5.

8.2.2 B 4ONOMHEHNE K UCTILITYEMbIM COCYAaM BKIOYAIOT KOHTPOSb (4N NOBTOPHOCTEN CM. 8.3.3-8.3.5),
cofepXaLlmii BCe KOMMNOHEHThI, 3@ UCKITIOYEHNEM UCNbITYEMOrO BelecTea. Ecnu ans BHECEHNA UCNBITYEMOTO
BELLECTBA UCMONbL3YIOT CONOOUNN3NPYIOLLMIA areHT, TO OH HE AOMKEH OKa3biBaTb CYLLECTBEHHOIO BAUAHUA Ha
TECTOBbIE OPraHW3Mbl, YTO YCTAHABMMBAETCA BKIIIOYEHUEM AOMOSHUTENBHOTO KOHTPONA TONbLKO Ha pacTBo-
puTternb.

8.3 Ou3auH ucnbiTaHus

8.3.1 [lu3aiiH ucnbITaHMA OTHOCUTCA K BLIOOPY KONMMYECTBA M AMANA30HA PA3HECEHUs1 UCTLITYEMbIX
KOHLUEHTpaLMii, KONn4ecTsa COCYA0B ANS KaXA0N KOHUEHTpaUUu U KONU4YeCTBa Yepeei, BHOCUMBIX B COCYA.
[un3aittel ¢ onpeaeneHnem EC,, ycranosneHnem NOEC u nposeaeHnem ucnbiTaHua no onpeaeneHuio ama-
nasoHa rnpeaernbHbIX KOHLEHTpaLmin onucaHbl B 8.3.2-8.3.5.

8.33.2 OhekTMBHAA koHUEHTpauus (Hanpumep, ECyy, EC,s, EC, ) M AnanasoH KOHUEHTpauui, B KOTO-
pom AeicTBME UCMLITYEMOrO BELLeCTBa NPeACTaBNAeT UHTEPEC, AOMKHLI OXBATbIBATb KOHLUEHTPALUK, BKIIO-
YeHHble B UcnbiTaHue. Cnegyer nsberartb 9KCTPANONALMKU 3HAYUTENbHO HUXE CaMOIN HU3KOW KOHLEHTpauuu,
BMUAIOLLEN HA TECTUPYEMbIE OPraHM3Mbl, UMK Bbile CaMOW BbICOKOW WUCNLITYEMOW KOHUEHTpauuun. Ecnu, B
UCKIIOYMTENBHBIX Cryvasnx, Takas aKCTpanonsauus NpoBoAUTCA, TO B OTYETE NPEACTaABNAIOT MCHEPNbIBAIOLLEE
obocHoBaHue.

8.3.3 ins onpeaenexua EC, TpebyeTca He MeHee NATM KOHLIEHTPaLUuii MUHUMYM B TPEX MOBTOPHOCTSX
ANA KaXKgon KOHUEHTpauuu; A KOHTPONS PEKOMEHAYIOTCSA LWeCTb NOBTOPHOCTEW UMW, €CAU OH UCMOSb3y-
€TCsl, KOHTPOMNb Ha pacTBOPUTENb AN MOBbILEHUSA JOCTOBEPHOCTU OLIEHKM BapuabenbHOCTM KOHTpons. B
no6om cnyyae, xenatesnibHO UCNONbL30BaTb 4OCTATOYHOE KONUYECTBO UCMILITYEMBIX KOHLIEHTpaLMi Ans ycra-
HOBMEHUs noagxogsawen moaenu. MHtepean mexay KOHLUEHTpauusaMu He AorkeH ObiTb Gonblue aAByx (MC-
KINOYeHne MOXET ObITb CAENaHO ANsA CryyYaes, €Cnu KpUBasi KOHLEHTpauua-3ddeKkT UMeeT Nonoruii HaKknoH).
Konn4ectso NMOBTOPHOCTEN B Kaaon 06paboTke MOXET ObiTb YMEHbLUEHO, €CNU KONMYECTBO UCTLITYEMbIX
KOHUEeHTpauuin ¢ adhdpektamu B guanasoHe 5-95 % yBennyeHo. YBenu4eHue Konuyectsa NoBTOPHOCTEN UMK
YMEHbLUEeHUE AnanasoHa UCNbITYEMbIX KOHLIEHTpaUuii NPUBOAUT K 6onee y3Kum AOBEpUTENbHLIM MHTEPBaNam
ANA UCNbITaHUS.

8.3.4 Ecnu HeoBxoauMO yCTaHOBUTL 3HaYeHusi LOEC/NOEC, TO UCNOMb3yIOT HE MEHEE NSITU UCTILITY-
eMbIX KOHLEHTpaLui B YETbIPEX NOBTOPHOCTAX (ANS KOHTPONA PEKOMEHAYETCS LIECTb MOBTOPHOCTEW WUru,
npy UCNONbL30BaHWM PaCTBOPUTENSA, KOHTPOMb HA PAacTBOPUTENb ANA YNyYLLEHUs OLEHKM BapuabenbHOCTH
KOHTPOrS), 8 UHTEPBAN MEXAY KOHLIEHTpaLuen He JOomKeH ObiTb OonbLue ABYX. HekoTopbie cBEeaEHUS O CcTa-
TUCTUYECKON MOLLHOCTM, NONYYEHHbLIE NMPU NMPOBEPKE TMNOTE3 B KOMbLEBOM METOAE UCMLITAHUSA, NMPUBEAEHD!
B npunoxexun M.

8.3.5 OnpegeneHve ananasoHa npegenbHbiX KOHUEHTPpaUuii BbINOHAETCA (C NCNONb30BaHMeM O4HON
UCMbITYEMOW KOHLEHTPaUMKM U KOHTPONS), ecnu npeanonaraerca otcytcreme adhdektoB Bnnote Ao 1000 mr/kr
ocajka no cyxom macce (Hanpumep, N0 AaHHbLIM NPEABAPUTENBLHOMO UCMbLITAHUA NO ONpeAeneHuo avana-
30Ha npeaernbHbIX KOHUEHTPaUWin) UM ecnm UCNbITaHUEe B OAHON KOHLEHTpauumn Oyaer AOCTaTOYHbIM Ans
NnoATBEPXKAEHMA UHTepecytowero 3HayeHns NOEC. B nocnegHem cny4vae noapo6Hoe o60CHOBaHWE BbIGO-
pa npenensHOi KOHLEHTPaUWUK CrieayeT BKIOYUTbL B OTYET O NPOBEAEHUU UCNbITaHWsA. Lienbio ucnbitaHus
no onpefeneHuto auanasoHa npeaenbHbiX KOHUEHTPaUMA ABNSETCA NPOBEAEHUE UCMBbITAHUS B JOCTAaTOYHO
BbICOKOM KOHLEHTpaUMK AN TOro, YToObl NO3BONUTL 3KCMEPUMEHTATOPAM, MPOBOASILLMM UCNLITAHWE, UCKIIO-
YUTb BO3MOXHbIE TOKCUYeCcKne adhdekTbl BELLECTBA U YCTAHOBUTL MPEAEnbHYI0 KOHLEHTPaLuMio, KoTopas He
oxuaaercs B nobon cutyaumn. Pekomenayetca koHueHTpaumsa 1000 mr/kr (no cyxoi macce). OBbIYHO He-
06X0AMMO HEe MEHee LUECTM NOBTOPHOCTEN KaK AN ONbITHOTO UCMbLITAHUSA, TaK U AN KOHTponsi. HekoTtopble
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CBEEHUS O CTAaTUCTUYECKON MOLLHOCTH, NOSyYEHHbIE NPU NPOBEPKE TMMNOTE3 B KOMbLEBOM METOAE UCMbLITA-
HUS, NPUBEAEHbLI B NPUNOXeHUK 1.

8.4 YcnoBus Bo3gencTBUA

8.4.1 TecToBbI€ OpraHU3MbI

8.4.1.1 VcnbiTaHWe NpoBOAMTCH HEe MeHee Yyem ¢ 10 YepBsAMU ANst KaXXA0W NOBTOPHOCTU, KOTOPbLIE UC-
nonb3ylTCA ANA onpeaeneHnss Guonoruyecknx nokasarenei. [JaHHOe KOMMYECTBO YEPBEHl COOTBETCTBYET
npuMmepHo 50-100 mr BnaxkHoi Guomacchl. MNpuHumasn cogepxxaHne cyxoro sewyectsa 3a 17,1 % [48], nony-
YaeTca npubnuanTensHo 9—17 Mr cyxol Gruomacchl Ha cocya. AreHTCTBO N0 OXpaHe OKpy»katoLueii cpeabl CLLA
(2000 [7]) pekomMeHAYeET UCNONL30BaTL YPOBEHL 3arpy3ku, He npesbiwatowmin 1:50 (cyxoit Guomaccel: TOC).
[nsi NCKYCCTBEHHOro ocajka, OnucaHHoro B 7.6.1, 9T0 COOTBETCTBYET NPUMEPHO 43 r ocagka (Cyxas macca)
Ha 10 yepseit npu coaepmxanun TOC Ha ypoBHe 2,0% cyxoro ocaaka. Ecnu ucnonb3yercs 6onee 10 yepsen
Ha cocya, TO KONMMYECTBO 0CajKa U HAaa0CaA0uYHON BOAbI CNeayeT CKOPPEKTUPOBaTb COOTBETCTBYIOWMM 06-
pasom.

8.4.1.2 Bce yepBu, UCMONb3yEMbIE B UCTILITAHUN, AOIDKHLI MPOUCXOANTL U3 OAHOTO UCTOYHUKA U UMETb
0MHaKOBOE (HUINONOTMYECKOE COCTOAHME (CM. npunoxenue IN). Yepeu oTbupalotTca oaqMHaKoBOro pasmepa
(cM. 8.4.1.1). OononHutenbHble Npobbl NAPTUKM UNKU CTOKOBOW KYMbLTYPbI YepBEN peKOMEHAYETCA B3BELUMBATD
nepen UCMbITaHWEM AN OLLEHKU CPEAHEN MaCChl.

8.4.1.3 Yepaeii, UCNonb3yemMbIX B UCMbITAHUK, U3BNEKAIOT U3 KyNbTYypbl (CM. npunoxexue IN). KpynHoie
ocobu (nonoso3pensie) 6e3 NPM3HAKOB HEAABHENW pparMeHTauum NepeHoCAT B CTEKNAHHYIO Nocyay (Hanpu-
mMep, Yawku MeTpu), cogepxaLlyio YUCTYIO BOAY. 3aTeM UX CUHXPOHU3UPYIOT, KaK ONMCAHO B nNpunoxexuu I
Mocne pereHepaunun B TedeHue oT 10 4o 14 cyT ANg UCNbITAHUS UCNONb3YIOT HENOBPEXAEHHDLIX LENbIX Yep-
BEN OAMHAKOBOIO pasMepa, KOTOpble aKTUBHO NNaBaloT UMK MOM3aloT NOCNEe OCTOPOXXHOTO MEXaHWU4eCKOro
BO3aencrTeuaA. Ecnu ycnoBus UCNbITAHMIA OTAMYAIOTCA OT YCIIOBUWM KYNbTUBUMPOBAHUS (Hanpumep, nNo Temne-
paType, CBETOBOMY PEXUMY U HAA0CAA04HON BOAE), TO AOCTATOMHOW ABMAETCA akKnumaTu3auus, Hanpumep,
B TEYEHME 24 4 Npu Temneparype, CBETOBOM PEXMME, a Takke C UCNONb3OBAHMEM HAA0CaA0UYHON BOALI, KakK
B UCMbITAHMK, ANS aganTauuun YepBeil K yCrnoBUAM UCTbITaHUA. AQanTUPOBaHHbLIE ONMIOXETbI pacnpeaensaioT
NPOU3BOSLHO B UCTILITYEMbIE COCYbI.

8.4.2 Kopmnenue

Mockonbky KopM 406aBnsAOT B 0CaA0K A0 (MNU BO BPEMS) BHECEHUS UCTLITYEMOro BeELLecTBa, TO A0-
MOJIHUTENbHO YepBei HE KOPMAT BO BPEMS UCTIbITAHUA.

8.4.3 CBeTOBOI Nnepuon 1 Temnepartypa

CBETOBOII Mepnoa Npu KynNsTMBUPOBAHMM U UCTIbITAHUU 06bIMHO cocTaBnseT 16 u [3], [7]. UHTEeHCUBHOCTL
cBeTa AOMKHa noaaepXuBaTbCA HU3KOW (Hanpumep, 100-500 nK), UMUTUPYA NPUPOAHBLIE YCMOBUSA HA MO-
BEPXHOCTU 0CafKa, U €€ OLEHUBAIOT HE MEHee OfHOro pasa B Te4eHue nepuosa Bo3aencTeus. Temneparypa
JomxkHa coctaBnaTh (20 £ 2) °C B TevyeHUe Bcero ucnbitaHuA. PasHOCTbL TeMnepatyp Mexay MCNbITyeMbIMU
COCyAamu He AomkHa npeBbIwaTh £ 1 °C B yKasaHHbI MOMEHT u3MepeHus. UcnbiTyemble CoCyabl NPOU3BOJib-
HO MOMELLAIOT B TEPMOCTaT UMW MECTO, B KOTOPbIX NPOBOAUTCA UCMbITAHME, HANPUMEP, AN MUHUMU3ALMKU
M3MEHEHUA YPOBHA PasMHOXEHUA 3a CHET pacrosioXXeHUa COCya0B.

8.4.4 Aapauumsa

HapocagouHyo BOAy B UCTBITYEMbIX COCyAaxX NOABEPratoT fnerkov aspauuu (Hanpumep, 2—4 nysbipbka
B CEKYHAY) Yepe3 nacTepoBCKYIO NMUNETKY, 3aPUKCUPOBAHHYIO NPUMEPHO Ha 2 CM BbiLLIE CI0A OCaiKka AN Mu-
HUMW3aLMmM BO3MYLLEHUS ocaaka. Heobxoanmo crneamutb, YToObl KOHLEHTPaLWs pacTBOPEHHOTO KUCIOpOoAa He
cHmxkanacb Hmxke 30 % HacblleHust Bosayxa (ASV). Moaadvy BO3gyxa KOHTPONUPYIOT U NpU HEOBX0AUMOCTH
perynupylotT He MEHEE O HOrO pa3a B eHb N0 pabounm JHAM.

8.5 M3amMepeHus kayecTBa BOAbI

B HagocafouHOM BOAE UIMEPSIOT CreaytoLmue nokasaresnim Ka4ecTBa Boabl:

— Temnepartypa: B Ha4are u B KOHLE nepuoaa BO3AeNCTBUSI HE MEHEe YeM B OJHOM MCMbITYEMOM CO-
cyfle ANA Kaaow KOHUEHTpaUWUU U OLHOM WUCMLITYEMOM COCYA€ B KOHTPONE OAWH pa3s B Hedento; no BO3-
MOXXHOCTU TEMMepaTypa B OKpy>kaloLLiei cpefie (OKpy>aloLLero Bo3ayxa unu BoasHoi 6aHn) 4ONONHUTENbHO
PerncTpupyeTcsi, HanpuMep exe4acHo;

— cofep)XaHue pacTBOPEHHOIO KUCNOpOoAa: B Ha4arne 1 B KOHLUE Nepuoaa BO3AEWCTBUSA HE MEHEE YEM B
OZIHOM WCMbLITYEMOM COCyAe AN KaXA0N KOHLUEHTPaUun 1 O4HOM UCMLITYEMOM COCYAE B KOHTPOME OAMH pas
B HEAENI0; BbIpaXKaeTCca B MUMMrpaMmax Ha nutp u npoueHTax ASV (3HayeHue HacbILEeHNA BO3yXa);
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— nopaya BO3ayxa: CrieayeT KOHTPONMPOBaTh HE MEHEeEe OAHOrO pa3sa B A€Hb N0 pabouMm AHAM U npu
Heo6XxoAMMOCTH perynupoBarb;

— pH: B Hayane u B KOHUE nepuoga BO3AEWCTBUA HE MEHEE YeM B O4HOM MCMLITYEMOM COcyae Ans
Ka)ka oW KOHLUEHTpaLUWmu U OJHOM UCTLITYEMOM COCyA€e B KOHTPOSIE OAUH pa3 B HEAEN!IO;

— o6wan XeCTKOCTb BOAbI: B Ha4ane U B KOHLE Nepuoaa UCTILITAHUA He MEHee YeM B O4HON MOBTOpP-
HOCTM B KOHTPOME M OZHOM UCMNLITYEMOM COCYyAle NPU CaMOii BbICOKOW KOHLEHTPaLMK; BLIPAXAETCA B MUNIU-
rpammax Ha nutp CaCOg;

— ofuwee cogepXaHue aMMumaka: B Hayane nepuoaa Bo3aeiCTBUA HE MEHee YeM B OA4HON NOBTOPHOCTU
B KOHTPOME U 04HOM UCMBITYEMOM COCyAe ANSA KaXA0N UCNbITYEMON KOHLEHTpauuu, a 3aTeM Tpu pa3a B He-
Aenio; Buipaxaetcs B munnurpammax Ha autp NH,* unu NH; nnu obweii ammuax-N.

Ecnu ana namepenus napaMeTpoB kayecTea BoAbl Tpebyerca oTOop 3HAaYUTENBHOMO KONU4eCTBa BOAbI
M3 COCyaoB, TO LUenecoobpasHo Ana 3ToW Uuenu NOAroToBUTL OTAEMbHLIE COCYAbl ANA U3MEPEeHUA KavyecTBa
BOAbI, YTOObI HE U3MEHATb 0ObEMHOE COOTHOLLIEHWE BOAA-0CaA0K.

8.6 Bbuonorunyeckue HabnmoageHus

8.6.1 Bo Bpems Bo3aeicTBUs cneayer HabnioaaTtb 3a UCMLITYEMbIMU COCYAaMu ANA BU3YanbHOW OLEHKK
no6GbiX NOBEAEHYECKMX OTNMYMIA YepBen (Hanpumep, BbINON3aHWe U3 ocaaka, pekanbHble Wapuku, BuAUMbIE
Ha NOBEPXHOCTU 0CaaKa) N0 CPABHEHUIO C KOHTponeM. HabnioaeHns perncTpupylor.

8.6.2 B KOHULE UCNbITaHNS OLIEHUBAIOT KaXAYI0 NOBTOPHOCTL (A0NOMHUTENbLHLIE COCYAbI, NPEAHA3HAYEH-
Hble AN XMMUYECKOro aHanu3a, MoryT ObiTb UCKIIOUYEHBI M3 TaKON OLUEHKK). [insa usBneveHus Bcex Yepeen u3
UCMbITYEMOro Cocyaa UCNONb3yIOT NOAX0AALLMI MeToA. Cneayer NPosBnATbL OCTOPOXHOCTL, YTOOLI He noBpe-
OWTb Yepsel npu ussnevyeHun. OQHUM U3 BO3MOXHBIX METOAOB ABMSETCA NPOCEMBAHME YepBEN U3 0caaka.
MO>XHO MCNONb30BaTb CETKY U3 HEPXKABEIOLLEN CTanu C COOTBETCTBYIOLMM pasMepoM syeek. BonbLuyio yacTtb
HaZ0Caa04HOW BOAbI OCTOPOXHO CIIMBAIOT, @ OCTABLLMICA 0CAA0K U BOAY NEPEMELLMBAIOT A0 MOMYYEHURA Cy-
CNEeH3UM, KOTOPYIO MOXHO NPONYCTUTL Yepes cuto. Npu MCNonNb3oBaHMKM CUTA C pasMepom oTeepcTui 500 MKm
Gonbluas YacTb YacTul ocajka MPOXOAWUT Yepe3 Hero OYeHb ObICTPO; OAHAKO NpoceuBaHne NpoBoaAT Obl-
CTPO ANA NpeaynpexaeHus ynonsaHus Yepseil BHYTPb unu vyepes cuto. Mcnonb3osaHue cura ¢ pasmepom
oTBepcTUii 250 MKM NO3BONUT NpeaynpeauTb YNon3aHue YepBei BHYTPb UMM Yepe3 Hero; OAHaKo cneayer
06paTtutb BHUMaHue, 4ToObl KaKk MOXXHO MEHbLLIE 4acTUL, 0Caka OCTanoch Ha cute. MNPocCesaHHyI0 CyCneH3uio
U3 Ka)kaol NOBTOPHOCTU COCYA0B MOXHO MPONYCTUTL Yepes CUTO BTOPON pa3s ana obecnevyeHns nsneveHus
BCEX YepBel. AnbTepHaTUBHLIM METOAOM ABIISIETCA HarpeBaHne ocagka NoMeLLeHUEM UCNbITYEMbIX COCYA0B
B BOASHYIO GaHto npu Temnepartype 50-60 °C; yepBu nNoOKkuaaloT ocagok U MoryT ObiTb cOBpaHbl ¢ NOBEPX-
HOCTW OCajKa C MOMOLLbIO ONMABMEHHOW MUNETKN C LUMPOKUM HOCMKOM. [ipyruMm anbTepHaTUBHLIM METOAOM
ABMNAETCA NPUrOTOBIIEHWE CYCNEH3UKU 0OCaaKa U CAIMB 3TON CYCMEH3UM B MENKYIO YaLlly NOAXOAALLEro pasMepa.
M3 menkoro cnos cycneHsun Yepeei 0Téupatot CTanbHOW UIMOW UK YaCOBbLIM NUHLIETOM (NPEANOYTUTENBHO
MCNOnb3ys €ro N0AO06HO BUIKE, & HE KaK UL ANA NPEAoTBPaLLEHUA TPAaBMUPOBAHUSA YEPBEN) U NEPEHOCAT
B YMCTYIO BOAY. [ocne oTaeneHusa oT CyCreH3uMn ocagka Yepsent NPOMbIBAIOT B UCMLITYEMON Cpeae u noa-
CYMTLIBAIOT.

8.6.3 HesaBncMMO OT MCMOMb3yemMoOro Meroga, naboparopum A0SMKHbI NPOAEMOHCTPUPOBATDL, YTO UX
nepcoHan MOXET U3Bnekatb B cpegHeM He meHee 90 % yepsen u3 Bcero ocagka. Hanpumep, onpeaeneHHoe
KONMYECTBO TECTOBbIX OPraHN3MOB J00aBNAOT B KOHTPOSIbHbIN 0CAaA0K UM UCMILITYEMbIN 0CAA0K U onpeae-
nNAT n3BnedyeHune yepes 1y [7].

8.6.4 Peructpupytot 1 oueHMBaloT obLuee KONMYECTBO XUBbIX U MEPTBLIX 0COGEl Ha Ka)aylo NOBTOp-
HOCTb. CneayoLnX YepBEN CHUTAIOT MEPTBLIMU, ECIU OHU:

a) He pearupyoT Ha MArkoe MexaHU4eckoe BO3AENCTBUE;

6) NPoABNAOT NPU3HAKM Pa3nNoXeHuA (B COMETAHUU C YKa3aHHbIMU B MEPEYNCIIEHNN «ay);

B) nponanw.

Kpome Toro, »uBbix YepBert OTHOCAT K O4HOWN U3 CrneayloLmx Tpex rpynn:

a) KpynHble Lenble YepBu (nonoso3pernsie 0co6u) 6e3 pereHepupoBaHHbIX YaCTeN Tena;

6) uenble YepBu ¢ pereHepupoBaHHbIMU, Gonee CBeTMNbIMK YacTAMu Tena (C HOBOW 3afHEN YacTblo, C
HOBOW NepeaHeit YacTbio unu ¢ HOBOW 3aHeN U nepeaHen YacTsamm);

B) HeLenble Yepeu (HeaaBHO parMEHTUPOBAHHLIE YEPBU C HEPEreHepUPOBaHHLIMU YaCTAMU Tena).

3T fgononHuTenbHble HabnoaeHUA He ABMATCA 00A3aTeNbHLIMU, HO MOTYT ObITb UCMONbL30BAHbI AJA
OONONHUTENBHOW UHTEPNPETaLMUU Pe3ynbTaToB 6MONOrMYeckMX UCnbITaHui (Hanpumep, 6onbLIOE KONMYECTBO
YyepBsel, ykazaHHbIX B NEPEYNUCTIEHUN B), MOXET YKa3blBaTb Ha 3aA€PXXKY PA3MHOXEHUS I pereHepaim npm
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AaHHon obpabotke). Kpome Toro, ecnu HabnogaTcs kakue-nubo pasnuuus Bo BHELLHEM BUAE (Hanpumep,
NOPaXXeHUs1 KOXXHOTO NMOKPOBA, OTEYHbIE YacTn Tena) mexay o6paboTaHHbIMM U KOHTPONBHBIMU YEPBAMU, TO
UX TaKKe PErMCTPUPYIOT.

8.6.5 Cpasy nocne noacyeTa/oLeHKm XUBbIX YEPBEN, OOHAPY>KEHHBIX B KAXA0W NMOBTOPHOCTU, NOABEP-
raior BbICyLUMBAHUIO, NPEABAPUTEINLHOMY B3BELUMBAHMUIO 1 MAPKMPOBKE Yall ANA B3BELLUMBAHUA (NO OA4HON HA
MOBTOPHOCTb), U YMEPLLBIEHMIO C MOMOLLBIO Kansy 9TaHONa Ha vyawly Ans B3BelumBaHusi. BagelueHHble yalum
NOMELLAIOT B CYLUMNbHbIN LWKad npu (100 + 5) °C Ang BbICYLUMBAHMA B TEYEHUE HOUM, 3aTEM UX B3BELLUMBAIOT
nocne OXJ1aXAEHUA B 9KCMKAToOPEe U ONPEAEnsIioT CyXyl0 MacCy YepBen (NpeanovTUTeNLHO B rpammax, He Me-
Hee YeTbipex 3HaKoB Nocne 3ansTom).

8.6.6 B npononHeHue k obLuei cyxon macce onpeaensioT 6€330NbHYI0 CyXylo Maccy, Kak onucaHo [49],
ANS y4eTa HeOpraH4YECKUX KOMIMOHEHTOB, MPOUCXOASALLMX N3 NOoTpebnaemoro ocagka, NPUCYTCTBYIOLLETO B M-
LLEBaPUTENBHOM TPaKTe YEPBEN.

8.6.7 Bbuomaccy onpeaensior kak o6Luyo 6uomMaccy Ha KaXaylo NOBTOPHOCTb, BKMIOYAs NONOBO3PErbIX
u monoablx ocobeli yepsen. MepTBbIX YEPBEN HE YUMTBIBAIOT ANA onpeaeneHns Guomacchl Ha Kaxayio no-
BTOPHOCTb.

8.7 MpoBepka KOHLEeHTpauumn UCMNbITYEMOro BelecTBa

8.7.1 OT60p Npo6

8.7.1.1 Mpo6bl ANA XMMWYECKOTO aHanu3a UCNbITYEMOro BeLUeCTBa OTOMPAIOT NO MEHbLUEH Mepe Npu
CaMOWi BbICOKOW M HU3KOW KOHLIEHTpaLUsIX KaK MMHUMYM B KOHLIe da3bl ypaBHOBELUMBAHUA (nepea aobaene-
HUEM TECTOBbIX OPraHW3MOB) M B KOHLE uCNbITaHus. [insg aHanusa otémupaioT no MeHbluel Mepe OCHOBHYIO
yacTb 0cagka M HagocagoyHoun Boabl. Kak MuHumMym aBe npobbl oTOMpalorT B maTpukce u obpaboTtke ana
Kaxgon partbl oT6opa npo6. OgHy U3 NMOBTOPHOCTEN NPOD COXPAHAIOT B Ka4yecTBe pe3epBa (AnA aHanua3a,
HanpuMep, B TOM Crnyyae, ecnv pesynsraTthl NePBOHAYanNbHOr0 aHanu3a HaxoAasaTcs 3a npegenamu anana-
30Ha + 20 % HOMUHaNbHOW KOHUEeHTpauuu). B cnyyae cneuuduyeckux CBOMCTB BELLUECTBA, HanpuMep, ecnu
npeanonaraetca GbICTPOE Pa3NOXEHME UCTILITYEMOTO BELLECTBA, TO CXEMY NMPOBEAEHUS aHanu3a nepecMa-
TpuUBAKOT (Hanpumep, NPOBOAAT Gonee YacTbiii 0TOOp NPOO, aHANU3 HECKONMbKUX YPOBHEN KOHLIEHTpAaLUI) Ha
OCHOBE 3KCMEepTHOM OLEHKN. MNpoBbl MOXHO 0TOOPaTh B MPOMEXYTOYHbIE MHTEPBArbl BPEMEHH (Hanpumep, Ha
ceabMble CYTKM NOCNE Ha4Yana Bo34enCcTBus).

8.7.1.2 HagocagouHyto BOgy 0TOMPAIOT OCTOPOXKHBLIM CLEXUBAHUEM UMW OTKAa4YMBAHUEM C MMHUMU3ALM-
el Bo3aMyLLeHus ocagka. OGbem npob perucTpupylor.

8.7.1.3 MNocne yganeHnA Hagocaao4dHON BOALI 0CAA0K FOMOrEHU3NPYIOT U NEPEHOCAT B NOAXOAALLYIO
eMKoCTb. Maccy Bna)kHoi npoObl 0cagka perucTpupyltor.

8.7.1.4 Ecnu gononHuTenbHO TpebyeTca NpoBeCTU aHanu3 UCNbITYEeMOro BewecTsa B NOPOBON BoAE,
TO rOMOTEHM3UPOBaHHbIE U B3BELLEHHbIe NPo6bl 0cagka LeHTpudyrmpyioT Ansa nony4eHus NopoBomn BOAbI.
Hanpumep, npumepHo 200 mn BNaXKHOro ocagka noMewatoT B LEHTPUYXKHbIE CTakaHbl BMECTUMOCTbIO
250 mn. 3arem npobbl LeHTpudyrupyloT 6e3 cunsTpaumu AnA BbiaeNeHUsi NOPOBOWM BOAbI, HaNpumep npu
(10000 + 600) 06/mMuH B TeyeHne 30—60 MUH NpU TemnepaType, He NPEBbLILLIAIOLLIEN UCNONb3YEMYIO B UCTbITA-
Huu. Mocne ueHTpuyrMpoBaHusi CynepHaTaHT CIMBAIOT UNKU C OCTOPOXKHOCTLIO OTOUPAIOT MUNETKON, YTOObI
He BHECTM HMKaKMX YaCTUL, 0cajka, U permcTpupylotr o6bem. Maccy ocTaBLLMXCS TpaHyn 0Cajka permcTpupy-
t0T. Ecnn onpeaensiior cyxyto Maccy ocaika Ha kaxayto aaty otéopa npo0, To 310 obneryaet oueHky 6anaHca
MAaCChl UMK U3BIIEYEHUS UCTILITYEMOTO BELLECTBA B CUCTEME BOAA-0CAA0K. B HEKOTOPLIX Cry4asix HEBO3MOXHO
NPOBECTM aHanu3 KOHLEHTpaLum B NOPOBOI BOAE, TaK kak 06bem BbIGOPKM CIIMLLKOM Mar.

8.7.1.5 MNpu OTCYTCTBUM BO3MOXKHOCTHU NPOBECTU aHANWU3 cpas3y ke BCe NpoObl XpaHAT NOAXOAALLMM CIo-
co6omMm, HanpuMep, B YCIIOBUAX XPAHEHUSA, PEKOMEHA0BAHHbLIX ANA MUHUMAaNbLHOW Aerpajaumu KOHKPETHOIO
UCMbITYEMOrO BELLEeCTBa (HanpuMep, Npobbl N3 OKpy>xaioLen cpeabl 00bIMHO XPaHAT Npu TEMNEepaType MUHYC
18 °C B TeMHoTe). [0 HaYana ucnbiTaHMA NONY4aoT MHPOPMAaLMIO O HAANEXaLUMX YCIOBUSAX XPaHEHUS ANA
KOHKPETHOTO MCMbLITYEMOrO BELLECTBA, HAaNPUMEP NPOAOIHKUTENBHOCTL M TEMNEpaTypa XpaHeHus, npoueaypa
M3BNEYEHUA U T. 4.

8.7.2 AHanNUTNYeCcKun Metoa

8.7.2.1 MNockonbKy BCA npoueaypa onpeaenseTca B OCHOBHOM JOCTOBEPHOCTbIO, TOUHOCTbLIO U YyBCTBK-
TENbHOCTbIO aHANUTUYECKOTO METOAA, UCTIONB3YEMOrO AN UCTILITYEMOrO BELLECTBA, TO 9KCNepUMeHTanbHas
npoBepka TOYHOCTU M BOCNPOU3BOAUMOCTM XMMUYECKOTO aHanu3a, a Taioke U3BneYeHns UCNbITYemMoro se-
wiectsa U3 npod BoAbl M 0CaAKA SABMSAETCS AOCTATOMHOM ANl KOHKPETHOrO METOAA Kak MMHUMYM NpU Camon
HWU3KOW U BbICOKOW UCMbLITYEMbIX KOHLEHTpaUUAX. Takke NpoBepsaeTcs OTCYTCTBME MCNbLITYEMOro BELeCTsa B
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KOHTPOSbHbLIX COCyAax B KOHLEHTPaUMAX, NPEeBbILLAOLLUX NPeaen KONMYeCTBEHHOro onpeaeneHus. MNpu He-
06X0AMMOCTU KOPPEKTUPYIOTCA HOMMHAmbHbIE KOHLEHTpaUuM ANs U3BMEYEHU KOHTpons kadectsa obora-
LweHnsa (Hanpumep, n3BnevyeHne KoTopbix Haxogutcea 3a npegenamu 80-120 % OT BHECEHHOrO KONMWUYECTBA).
Mpu Takom cnocobe obpalleHna ¢ npodamu B TEHEHME BCEr0 UCMLITAHUA 3arpA3HEHNUA U NOTEPU CBOAATCA K
MUHUMYMY (HanpuMep, B pe3ynsrate aacopoLmmn ncnbITyemMoro BeLecTsa Ha npobooTOOPHUKE).

8.7.2.2 M3BneyeHmne ncnbiTyeMoro BELECTBA, Npeaen KonMyeCTBEHHOro onpeaenexdns u npeaen obHa-
PY>XEHUA B 0CaAKe M BOAE PErUCTPUPYIOT U YKa3bIBAKOT B OTYETE.

9 [aHHbIe N OTYET O npoBeneHUN UcnbiTaHns

9.1 OG6pabortka pe3ynkraToB

9.1.1 OCHOBHbIMK 00A3aTENbHLIMU NOKasaTensiMu apdeKTa NP UCNbITAHUKU, OLLEHUBAEMbIMU CTaTH-
CTUYECKU, ABMATCA BuoMacca u obLuee KONM4ecTBO YepBEN HA NOBTOPHOCTL. [pu HEOBX0AUMOCTM Takke
OLEHMBAIOT penpoaykuuio (B BUAE YBENUYEHUS YUMCNIEHHOCTU YepBel) U pocT (B BUAE YBENUYEHUS CyXOn
Buomaccel). B aToM cnydae oueHKy Cyxoi MaccChl YepPBEN B HaYarne BO3AENCTBUA NPOBOASAT, Hanpumep, name-
pEeHMEM CyXOl MacChl penpe3eHTaTMBHON BbIDOPKU M3 MApTUM CUHXPOHU3MPOBAHHbLIX YEPBEN, UCMOMb3yeMbIX
ANSA UCNbITAHUS.

9.1.2 OueHuBatoT rubenb, HACKOMbKO 3TO BO3MOXHO, XOTS OHA W HEe SABMNSIETCSA KOHEYHOW TOYKOM ANS AaH-
HOTO UCNbITaHUA. Jns oueHku rubenu YepBel, He pearnpyloLKUx Ha MATKOE MEXaHWYECKOe BO3AEHCTBUE, UMK
UMEIOLUMX MPU3HAKK PA3NOXKEHUS, UM NPONaBLUMX YepBel, crnegyet cuntate naswmmn. Mbenb no kpaiHer
Mepe PerucTpupyeTcs U yYuTbiBAETCA NPU UHTEPNPETAUMN PE3YNLTATOB UCTbITAHWUNA.

9.1.3 OpheKkTNBHbIE KOHLEHTpaLUK CrieayeT BblpaXkaTb B MI/KI CyXOi Maccbl ocagka. Ecnm namepeHHoe
U3BMEYEHNE NCNbITYEMOro BELLECTBA U3 0CaAKa Unn U3 0cagka u HagocaAo4yHON BOAbI B HAYane BO34enCcTBus
HaxoauTcs B npeaenax 80-120 % oT HOMMHaNbLHOW KOHUEHTpauum, To achdekTuBHbIE KOHUEHTpauuun (ECy,
NOEC, LOEC) moryT 6biTb Bblpa)€Hbl HA OCHOBE HOMMHAamNbHOW KOHUEHTpauun. Ecnu nsBneyeHne oTkno-
HsieTCA Gonee Yem Ha £ 20 % HOMUHaNbHOW KOHLEHTpaumum, To 9dhdhekTnBHbIE KOHUEeHTpaumn (ECy, NOEC,
LOEC) gomkHbl ObITb OCHOBaHbLI HA NMEPBOHAYaNbHO M3MEPEHHbLIX KOHLEHTpaUMsaX B Ha4Yane BO34ENCTBUSA,
HanpuMep ¢ yueToM BanaHca Maccbl UCTILITYEMOTO BELLECTBA B TECT-CUCTEME (CM. 7.7.3). B aTux cny4vasx go-
NONMHUTENbHYIO MHPOPMALMIO NOMYYaloT U3 aHanu3a CTOKOBbIX U/UMWM PACTBOPOB C BHECEHHbIM UCMbITYEMbIM
BELLEeCTBOM AN NOATBEPKAEHUSA NPaBUMbHOCTUA NPUrOTOBIIEHMA UCNLITYEMOrO 0cajka.

9.1.4 ECy

3HaueHus ECy Ansa napameTpoB, ykasdaHHbIX B 9.1.1, pacCUnTLIBAIOTCA C UCMNOMb30BAHNEM COOTBETCTBY-
IOLLIMX CTaTUCTUYECKMX METOAO0B (HanpumMep, NpobuT-aHanu3a, NorucTukn unu pyHkummn Benbynna, koppens-
UmoHHoro metoaa CnupmeH — Kapbepa, unu nuHenHoOn uHTepnonsiyum). PykoBOACTBO MO CTAaTUCTUYECKOW
oueHke npuseaeHo B [15] u [50]. 3HaueHue ECy nonyyalot, NOACTaBMSASA COOTBETCTBYIOLLEE CPEAHEE 3HAYEeHUE
B KOHTpOMeE B NpoLieHTax (x %) B HanaeHHoe ypaBHeHue. [ina pacyera ECg, unm nmoGon apyroi EC, cpenHee
3Ha4eHue kaxaoun obpaboTkn X MOABEPralT PErPECCUOHHOMY aHanu3y.

9.1.5 NOEC/LOEC

9.1.5.1 Ecnu cratucTuyeckuit aHanus npegHasHaveH ansa onpeaenenunss NOEC/LOEC, To Heobxoauma
CTaTUCTUKA Ha Kaxabli cocya (OTAENMbHbIE COCYAbl CHMTAIOTCA NOBTOPHOCTAMM). Cneayer ucnonbL30Barb Noj-
XoAsiLme crtatucTuyeckne mMeroabl. B obuem, otpuuarensHblie addeKTbl UCNbITYEMOr0 BELLECTBA MO CpaB-
HEHUIO C KOHTPOJSIEM aHaNU3NPYIOT C NOMOLLLIO OAHOCTOPOHHEN (MeHbLUen) npoBepku runotes npu p < 0,05.
Mpumepbl NpuBeAEeHbl B CreayoLwmux nyHKkTax. PykoBOACTBO NO BbIOOPY NOAXOAALUX CTATUCTUYECKUX METO-
Ao npusegeHo B [15] u [50].

9.1.5.2 HopMmanbHOe pacnpeaeneHune aHHbIX NPOBEPSAIOT, Hanpumep, Kputepuem cornacus Konmoropo-
Ba — CMWPHOBA, KPUTEPUEM COOTHOLLIEHUS pa3mMax — CTaHAAPTHOE OTKNOHeHue (R/S-KpUTEPUn) Unun Kpute-
puem LLannpo — Yunka (aByctopoHHuin, p < 0,05). Kputepun KoxpaHa, kputepuin JleseHa unu kputepuin bapt-
netra (aByCcTtopoHHui, p < 0,05) ncnonb3ylotT 4ns NPOBEPKM OAHOPOAHOCTU Aucnepcun. Ecnm BuINONHAKTCA
TpeboBaHMA ANA UCMONb30OBAHMSA METOAOB MapamMeTPUYECKUX KpuTepueB (HOPManbHOCTb, OAHOPOAHOCTb
aucnepcun), To NPUMEHAIOT 0AHOMAKTOPHLIN AMcnepcuoHHbin aHanus (ANOVA) 1 nocneaylowime Kputepum
MHOXECTBEHHbIX CpaBHeHUI. MapHble cpaBHeHUA (Hanpumep, t-kputepuin [JaHHeTa) unu KpUuTepui NOHMXKa-
lowero TpeHaa (Hanpumep, kputepui BunbsimMca) ncnonb3yoT ANA pacyera CyLecTBYHOLEN CTaTUCTUYECKN
3HauUMMOW pasHuubl (p < 0,05) Mexay KOHTpoNeM U pasnMUHbIMU KOHLEHTPALUAMM UCMLITYEMOro BELLECTBA.
B npotusHom cniyyae ang onpegenenna NOEC u LOEC ucnonb3yloT HenapameTpudeckue metoabl (Hanpu-
mep, U-kputepuin BoHdeppoHHU B COOTBETCTBUM C KpUTEPUAMM TpeHaa Xonma unu [IbkoHkxuepa — TepncTpa).
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9.1.6 OnpegeneHue aManasoHa npeaenbHbIX KOHUEHTpauumn

9.1.6.1 Ecnu npoBoaAT onpeaeneHne ananasoHa npeaenbHbiX KOHUEHTPaUui (CpaBHEeHUe KOHTPONa U
TONbKO OAHON 00paboTku) K GbinKn BbINOMHEHbI TPEOOBAHUA ANA METOAO0B NAPaMETPUYECKUX KPUTEPUEB (HOP-
MarnbHOCTM, OAHOPOAHOCTH), TO MeTpuYeckne acpdekTbl (0OLLEE KONMYECTBO YepBer M Buomacca kak cyxas
macca vepBeit) oLueHuBatT kputepuem CTblogeHTa (--kputepuid). Ecnu st TpeboBaHMA HE BbINOMHAOTCSH, TO
AN HEpPaBHbLIX AUCMEPCUIA UCTIONL3YIOT {-KpuTepuii (f-KpUTepuin Yanua) unvm HenapameTpuyeckuin KpuTepuil,
Takon kak U-kputepuit MaHHa — YuTHU. MHopMaumsa 0 CTaTUCTUYECKON MOLLHOCTU, MOMYyYeHHasa npu npo-
BEpKe rmnoTe3 B KONbLEBOM METOAE UCTbITAHUSA, NPUBEAEHA B NPUOXeHun J.

9.1.6.2 [ina onpeaeneHusa 3Ha4YMMbIX Pasnnuunii Mexay KOHTPOnAMKU (KOHTPOSb U KOHTPOMb PacTBOpU-
TEnNs) NPOBEPSIOT NOBTOPHOCTb KaXaoro KOHTPOMSA, Kak OnMcaHo ANns onpeieneHus gnanasoHa npegenbHbiX
KOHUEHTpauuii. Ecnn 9T MCMbITaHUS HE BbIABMASIOT CYLUECTBEHHbIX Pa3nuyuin, TO MOXHO 00beAUHUTb BCE
MOBTOPHOCTW KOHTPONEN U KOHTPONSsi Ha pacTBopuTens. B npoTueHom cnyyae Bce 06paboTku cpaBHUBAKOT C
KOHTPOMNEM Ha pacTBOPUTENb.

9.2 MHTepnpetauus pesynsTaTtoB

PesynetaTbl CneayeT UHTEPNPETMPOBaTL C OCTOPOXKHOCTbIO, €CNKU BbiNK OTKIOHEHUS! OT AAHHOTO CTaH-
JAapTa U ecrnu U3MepPeHHbIE KOHLEHTPAaLMUM UCMLITYEMbIX KOHLEHTPALUUA HAXOAATCS HA YPOBHSX, ONU3KUX K
npeaeny oGHapy>XeHUA aHaNUTUYECKOro MeToga. JioBble OTKIIOHEHUS! OT AAHHOIO CTaHAapTa YKa3sbiBaloT.

9.3 OTyeT 0 NpoBEeOEeHUU UCNbITAHUA

OTYeT 0 NPOBEAEHUN UCTIBITAHUA JOIDKEH BKIIOYATb MO MEHbLUEN Mepe CreayoLLyio MHopMaLumIo:

9.3.1 UcnbiTyemoe BeLlecCTBo:

- OaHHble XMMUYECKON naeHTucdmkauyum (obLiee Ha3BaHue, XMMUYECKOe Ha3BaHue, CTPYKTypHas dop-
myna, Homep CAS 1 T. 4.), BKNOYas YNCTOTY U aHANUTUYECKUIA METOA AN KONUYECTBEHHOrO onpeaeneHuns
UCMbITYEMOrO BELLECTBA; UCTOUMHUK UCTLITYEMOTO BELLECTBA, MAEHTUYHOCTbL U KOHLIEHTpaLuMs nioboro Mcnosnb-
3yeMOoro pacTBOPUTENS;

- mobas goctynHas uHcopmaumsa o pusnieckoi npupoae u MU3NKO-XMMUIECKUX CBOMCTBAX, MOMNYYEH-
Has 4o Hayana ucnbiTaHwsa (HanpuMep, pacTBOPUMOCTbL B BOAE, ABNEHUE napa, KoahUUMEHT pacnpeaene-
HWS B NOYBE (MNM B 0CaaKe, Npu Hanu4um), log K, CTabunbHOCTL B BOAE U T. 4.).

9.3.2 TecTOBbLIE OPraHU3MbI:

- naTMHCKOe Ha3BaHue, UCTOYHUK, Nobas npeasaputenbHas o6paboTka, akknuMmarusauus, ycrnosus
KyNbTUBUPOBAHUA U T. 4.

9.3.3 Ycnosua ucnbitaHus:

- UCNONb3yeMbI METOZ MPOBEAEHUS UCNbITAHUA (HANPUMEP, CTaTUYECKUI, NONYCTAaTUYECKUI MU NPO-
TOYHbIN);

- AM3aiH 1cnbiTaHns (HanpuMep, KOSIMYECTBO, MaTepuan u pasmep UCNbITYeMbIX COCyA0B, 06bEM BOABI
Ha cocya, Macca u o6bemM ocazika Ha cocya (A8 NPOTOYHbLIX UMK NONYCTaTUHECKUX METOAO0B: KOIPULMEHT 3a-
MeLLeHns 06bema BoAbl), UCMOSb3yeMasi aspaums 40 U BO BPEMSA UCTLITAHUS, KONIMYECTBO NOBTOPHOCTEN, KO-
NMYECTBO YepBeii B MOBTOPHOCTU B Ha4are UCMbITAHUS, KONMMYECTBO UCMbITYEMbIX KOHLEHTPAaLWIA, NPOAOIKU-
TeNnbHOCTb NEPUOA0B KOHAULMOHNPOBAHUS, yPABHOBELUMBAHUS U BO3AEUCTBUSA, MEPUOAUYHOCTL 0TGOpa nNpoo);

- BbICOTA CNos 0cajka v HaA0Caa0uHOW BOAbI;

- MeToA npeaBapuTenbHoW 006paboTkn u 0boralleHUs/BHECEHUA UCNBITYEMOrO BELLECTBA,;

- HOMMHasbHbIE UCNLITYEMbIE KOHLEHTpaLuK, NogpobHas uHdopmaumsa o npobax, npegHasHa4eHHbIX
ANsi XMMWUYECKOro aHanmsa, u aHanuTU4ecknue MeToabl, C MOMOLLIO KOTOPbIX ObiMW NONyYeHbl KOHLEHTPaLum
UCMbITYEMOrO BELLECTBA;

- XapaKTepUCTUKKU 0cajKa, ONMUCaHHbIE B 7.6.3—7.6.4, n niobble Apyrue npoBeAeHHbIe U3MEPEHUS; Noj-
rOTOBKA MCKYCCTBEHHOTO 0CaAKa;

- MOArOTOBKA BOAbI AN UCMBLITAHWIA (ECNM UCMONb3YETCS BOCCTAHOBMNEHHAA BOAA) U XapaKTepUCTUKN
(KOHUEHTpaums Kucnopoaa, pH, anekTponpoBOAHOCTb, XXECTKOCTL, a Takke nobble Apyrue NpoBeaeHHbIe N3-
MEpPEHUS) 4O Havana UCnbITaHuS;

- nogpobHas nHdopMaLusi 0 KOPMIIEHUK, BKIKOYAsA TUM KOPMa, NOATOTOBKY, KONTMYECTBO U PEXUM KOPM-
neHus;

- MHTEHCUBHOCTb CBETA U CBETOBOW Nepunog(bl);

- MEeTOoAbl, Ucnonb3yemble Ans OnpeaeneHnsi BceX OGMOMOrMYeckux napameTpoB (Hampumep, otbop
npo6, 0CMOTP, B3BELLMBAHMNE TECTOBLIX OPraHM3MOB) U BCEX aDMOTUYECKUX MapameTpoB (Hanpumep, napame-
Tpbl KAYECTBA BOAbI U 0CaAKa);
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- 00bembl /unu maccol Bcex npob, npeaHasHa4YEeHHbIX AN XUMUYECKOTO aHanm3a;

- noapobHas nHgpopmaymsa 06 o6paboTkax BCex Npob AnA XMMUYECKOTO aHanu3a, BKro4asi MHpopma-
LMIO O NOATOTOBKE, XpaHeHun, npoueaypax oboraLleHns, 9KCTpakLMmM U aHanMTu4eckmx Metogax (M TOHHOCTHK)
AnNA ncnbiTyeémoro seLiecrasa n U3Bne4YeHnmn NCnbiTyemMoro BeLiecrea.

9.3.4 Pesynebrarhl:

- KayeCTBO BOAbl B MCMbITYEMbIX cocyaax (pH, TemnepaTypa, KOHUEHTpauust pacCTBOPEHHOTO KUCIOpPO-
[a, XeCTKOCTb, KOHLEHTpauuM ammmaka u nobdble apyrue npoBeAeHHbIE U3MEPEHUS);

- obuee coaepxaHue opraHudeckoro yrnepoga (TOC), COOTHOLLEHUE CyXOl Macchl K BMaX>XHOW Macce,
pH ocagka, a Takke nodble Apyrue NPoBEAEHHbIE UBMEPEHUS;

- obLuee yucno u, ecnu onpeaensanock, YACNO LEMbIX U HEeLErbIX YepBEN B KaXAOM UCMLITYEMOM CO-
CyZie B KOHLE UCNbITaHus;

- cyxas Macca YepBen AN Kaaoro UCMbITyeMOro Cocyaa B KOHLE UCNLITAHUS U, ECAIN U3MEPANN, Cyxas
mMacca AONOJIHUTENbHbIX np06 ‘-IepBeVI B Ha4yane ncnbiTaHu4;

- noboe HabrnogaeMoe aHoMansLHoe NoBeAeHUe MO CPABHEHMIO C KOHTPOSIEM (HanpumMep, Bbinon3aHue
n3 ocagka, Hanu4me unu OTCYTCTBUE (PeKanbHbIX LUAPUKOB);

- mobas Habnoaaemas rubens;

- OLIEHKA KOHEYHbIX TOYEK Mo ToKcu4HocTu (Hanpumep, ECy, NOEC u/unn LOEC) n cratuctuyeckue
METOAbI, UCNONb3yeMbIe ANA UX ONpeeneHus;

- HOMMHAanbHbIE UCTbITYEMbIE KOHLEHTPaLUW, YCTAHOBIEHHbIE UCTILITYEMbIE KOHLIEHTPaLMK U pesyrib-
TaTbl BCEX aHanu30B Mo OnpejeneHnto KOHLEHTPaLMKU UCNbITYEMOrO BELLIECTBA B UCMLITYEMbIX COCYAaX;

- noBble OTKNOHEHMA OT KPUTEPUEB 4OCTOBEPHOCTH.

9.3.5 OueHka pe3ynsratoB UCMNbITaHMSA:

- COOTBETCTBUE PE3yNnbTaToOB KPUTEPUAM AOCTOBEPHOCTU, NEPEYNCIIEHHbLIM B 6.1;

- o6cy>+<,qeume pes3ynbratoB, B TOM 4Yucne noboro BNUAHUA Ha pesynbrarthbl UCNbITAHUA BCNneaCTBUE OT-
KMOHEHUSA OT HACTOALLEro cTaHaapra.
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MpunoxeHue A
(pexkomMeHayemMoe)

CocTaB BOCCTaHOBMEHHOW BOAbI

CocTaB BOCCTaHOBNEHHOW BOA LI [ OMMXEH COOTBETCTBOBATL yKasaHHOMY B fokyMeHTe OECD (1992). Guidelines for
Testing of Chemicals No. 203. Fish, Acute Toxicity Test. OECD, Paris.

a) PacTtBop xnopuga kanbuyus

PactsopstoT 11,76 r CaCl, - 2H,O B fenmoHnsoBaHHo BoAe; 40BOAAT A0 1 N AE€MOHU3NPOBAHHON BOAOM.

6) PactBop cynbdata marHus

PacteopstoT 4,93 r MgSO, * 7H,0O B AenoHM30BaHHON BoAE; AOBOAAT A0 1 N JE€MOHU3NPOBAHHON BOLOM.

B) PacTtBop BukapboHaTta HaTpua

PacTteopsitoT 2,59 r NaHCO3 B flenoHM3oBaHHoW BoAE; LOBOAAT 0 1 N AEMOHN3UPOBAHHOW BOAOIA.

r) PactBop xnopuga kanus

PacTtBopstoT 0,23 r KCI B fenoHn3oBaHHOR Bofe; 40BOAAT A0 1 11 AEMOHU3UPOBaHHOW BOAON.

Bce xumuyeckne BelyecTBa AOMKHbI ObITb aHanMTUYECKON YNCTOTHI.

OnekTponpoBOLHOCTE ANCTUNIIMPOBAHHON UKW eMUHepanu3oBaHHoOW Bofbl He fomkHa npesblwatb 10 MkCM/cM.

25 Mn kaxzoro pactBopa, yKkasaHHOro B NepeyncrieHnsix a) — r), CMeLumMBatoT, 1 obLwuii obbem goBogadaTt Ao 1 n aeu-
OHW3UpOBaHHO Bogoi. CyMMapHas KOHLEHTPaL/MA MOHOB KanbLMA U MarH1s B STUX pacTBOpax cocTaBngaeT 2,5 Mmons/.

OtHocuTenbHoe konudectso noHos Ca:Mg coctaBnsieT 4:1 1 noHos Na:K 10:1. OkucnseMocTb Kg, 5 9TOMO pacTso-
pa cocTasnset 0,8 Mmonb/n.

Aspauua Bogbl 4ns pasbaBneHns NpoBoANTCA, Noka He OyaeT AOCTUrHYTO HackILLEHWSA KUCIMOPOAOM, 3aTeM ee Xpa-
HAT B TEYEHWNE NPUMEPHO ABYX CYTOK 6e3 AOMNONHUTENBLHOW aspaLmmn nepes Ucrnornbs30BaHNeEM.
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DU3UKO-XUMHUYECKUE XaPaAKTEPUCTUKN NPUEMIIEMON BOAbI

ANs pacTBOpeHus

BelecTso KoHueHTpauusa
BelyecTBo B BUAE Yactuy, Mr/n He Gonee 20
OBLmii opraHudeckuii yrnepogd, Mr/n He Gonee 2
MOHN3MpoBaHHLIN aMMOHWUIA, MK/ He Gornee 1
OcTaTouHbI X10p, MK/ He 6oree 10
ObLee cogepxaHne docdop-opraHnYeckux NecTULnLoB, Hr/mn He 6ornee 50
ObLee cogepKxaHne XITOpopraHnyecknx NecTULWAOB MNoC No-
TNIUXITOPUPOBaHHbBIX BUGEHUNOB, HI/M He Boree 50
OBLLUMIA opraHWYecKnii xmop, Hr/n He Gornee 25

[aHHan Tabnuua cooTBETCTBYET NpuBeLeHHON B [38].
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MpunoxeHue B
(pekoMeHayemoe)

PykoBOACTBO MO NPUrOTOBIIEHUIO U XPAHEHUIO UCKYCCTBEHHOrO ocaaka

KoMnoHeHTbl ocagka

CopaepxaHue B CyxoM

CocTaBnstoLuii KOMNOHEHT XapakTepucTuka macce ocajka,
B NpoOLEeHTaXx

Topd Topd cdarHyMm, cTeneHb pasnoxXeHus: CpefHss, BICYLLUEeH-

Hblli Ha Bo3ayxe, 6e3 BUAUMbLIX pacTUTENbHLIX OCTaTKoB,

MErKO M3Mernb4eHHbI (pa3Mep Yactuy He 6onee 0,5 MM) 5+05
KBapLeBbIli necok Pasmep yactuy He 6onee 2 MM, Ho Gonee 50 % yacTuy

umetot pasmep 50—-200 MkM 75-76
KaonuHoBas rnuHa CopepxaHue kaonuHuta He 6onee 30 % 20+1
MeTouHuK kopma Hanpumep, nopollok Kpanuesbl (Folia urticae), nucTbA

Urtica djoica (kpanusbl ABYJOMHOIA), MEIMKO U3MeNEYEHHble
€ pa3aMepoM YacTul He 6onee 0,5 MM; B COOTBETCTBUMN C
¢hapmaLieBTMYECKUMM CTaHAapTamMu A5 noTpebnexns Ye-

NOBEKOM; B [10MOMHEHUE K CyXOMY OCafiKy 0,4-0,5
OpraHudeckuin yrnepos, [HoBefeHHblll fobaBneHneM Topda 1 necka 2(0,5)
Kap6oHaT kanbuus CaCOg3 namenbHeHHbIN, XMMUYECKU YUCTLINA, B AOMOSNHEHNE

K CyXoMy ocapky 0,05-1
[HenoHunsupoBaHHas Boga OnekTponposoaHocTL He 6onee 10 MKCM cM 30-50

MpumevyaHune 1— [llpu npeanonaraeMoMm noBbILLIEHHOM CofiepXaHUU aMMuaka, Hanpumep, ecnu UCnbITye-
Moe BeLLeCcTBO, KaK 3BECTHO, MHTMOUPYET HUTPUMDUKALMIO, MOXHO 3ameHnTb 50 % BGoraToro a3soToM NOpOoLLUKa KpanuBbl
Lienntonosoi (HanpuMep, NOPOLLOK A-LIEMNIoNo3bl, XMMUYECKN YUCTLIN C pasMepoM YacTuy He 6onee 0,5 mm [13], [51]).

lMpurotoBneHue

Topd BbICYLLMBAIOT Ha BO3AYXE W U3MENEHAIOT O MENKOro nopolka. MoTOBAT cycneHauto HeobxoaUMOro KonuyecTsa
TOP(OSIHOTO MOPOLLKA B eVOHN3UPOBAHHON BofE C UCTONb30BaHNEM BbICOKONPOU3BOAUTENLHOMO YCTPOWCTBA ANt FOMOreHM-
3auun. pH faHHoii cycneHsun noBoasT CaCOsz fo 5,5 + 0,5, CycneHsnto KOHAULMOHUPYKOT B TeHeHMe He MeHee 2 CyT npu
OCTOPOXHOM NepemMeLumBanum npw (20 + 2) °C gns ctabununsaumm pH 1 ycTaHoBneHUs cTabrunbHOro MUKpOGHOTO KOMIMOHEHTA.
BHOBb M3MepsitoT pH, 1 ero 3HaveHue gomkHo coctaenaTh 6,0 £ 0,5. 3aTem TopdsHYtO CyCrEH3U0 CMELLMBAIOT C APYTUMU
COCTaBMSAOWMUMN KOMMOHEHTaMMN (MECKOM U K&OMMHOBO ITIMHOR) W [EeMOHU3NPOBaHHOW BOZOW C MOMyYEeHUEM OAHOPOAHO-
ro ocafika ¢ cogepxaHuem Bogbl B gnanasoHe 30-50 % cyxoii Macchl ocagka. BHOBb onpegenstor pH KOHe4YHoW cMecu U
npu HeobxoanmocTn aosoasaT CaCO5 Ao 6,5-7,5. OfHako ecrnu npeanonaraeTca NoBkILLIEHWe cofepXaHus ammuaka, To pH
ocafika noagepxwusatoT Huxe 7,0 (Hanpumep, mexay 6,0 n 6,5). Otbupatot npobbl ocagka AnA onpeferneHus Cyxoi Macchl U
cofepXaHusa opraHudeckoro yrnepoga. Ecnv npegnonaraeTcs NoBbILLEHWE COAEPXKaHWUSA aMMUaKka, TO UCKYCCTBEHHbIA 0cafoK
KOHAVLMOHMPYIOT B TEYEHWE 7 CYT B YCIOBUSAX, KOTOPbIE B OCHOBHOM WCTIONbL3YIOTCS B MOCHEAYIOLLEM UCTIBITAaHUM (HanpuMep,
COOTHOLUEHWe ocajika-BoAa 1:4, BbICOTa CMosi 0caka, Kak B UCTbITyeMbIxX cocyaax) nepes oboralleHneM UCnbITyeMbiM Belle-
CTBOM, T. €. €ro MOKPLIBalOT CBEPXY BOL O, KOTOpas He noaBepraercs aspauuu. Mo okoH4YaHUM Nepurofa KOHAULIMOHWMPOBaHUS
HafocafoqHy0 BOAY YAANAKT W YTUNM3UPYHOT. lNocne aToro oboralleHHbIR KBapLeBbI NECOK CMELLMBAKOT C OCagKoM And
Kadkgoro ypoBHs 06paboTku, ocafiok pacnpeaensitoT B MOBTOPHOCTM UCMBITYEMBIX COCYA 0B U MOKPLIBaKOT CBEPXY BOLOW A Uc-
MnbiTaHus. 3aTeM cocyAbl MHKYOUPYHOT B YCMOBUSX, KOTOPLIE B OCHOBHOM UCMONL3YIOTCH B NMOCHEAYIOLLEM UCTbITaHuU. Ha aToit
TOYKE HauMHaeTcs nepuog ypaBHoOBeLUMBaHWA. HagocagouHyto Bogy nogBeepratoT aspauum.

BriGpaHHbIA UCTOYHMK KopMa [o6aBnsaoT 40 UK Bo BpeMs oboralleHus ocazka UCNbITyeMelM BellecTBoM. Ero
CMelLUMBatoT BHavarne ¢ TophsaHOi cycneHaneir (cm. Bolwe). OgHako M3BLITOYHOMO pasnoXeHUsl UCTOYHKUKa KopMa nepeq,
fo6aBreHnem TECTOBLIX OpraHW3MOB, HanpuMep B criyyae ANUTENBHOMO Nepuoia ypaBHOBELLMBAHUS, MOXHO n3bexars,
COXpaHAsi Kak MOXXHO KOPOTKUM Mepuojd BpeMeHn Mexay fobaBrneHnem KopMa U HayarnoMm ucnbitaHus. [ns noareepxae-
HUA TOro, YTO KOpM oboraLleH UCNbITYeMbIM BELLEeCTBOM, UCTOYHUK KOpMa CMELLMBAIOT C 0CaflKoM He nosgHee AHs 060-
raweHna ocagika UCbITYeMbIM BELLECTBOM.

XpaHeHue

Cyxue KOMMOHEHTbLI MCKYCCTBEHHOIO OCafika XpaHsT B CyXOM, MPOXfafHOM MeCTe MU Npu KOMHaTtHOM Temnepa-
Type. MpUroToBNeHHbI 0caaokK, 0GoralleHHbIR UCTILITYEMbIM BELLIECTBOM, Cpasy >Xe UCMOMb3YIoT B UCMbITaHWU. Mpobbl
oGoralyeHHOro ocafika XpaHaT 40 aHanu3a B YCrOBUSIX, PEKOMEHA0BaHHLIX 4151 KOHKPETHOTO UCTILITYEMOro BellecTBa.
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MpunoxeHnune I'
(pexoMeHayemoe)

MeTtoa kynstuBupoBauuwsa Lumbriculus variegatus

Lumbriculus variegatus (Muller, 1774), Lumbriculidae, Oligochaeta siBnsatorca obuTtatensiMmm NpecHOoBOAHLIX OTMO-
XEHWUIA 1 LUMPOKO NCMONBL3YIOTCA B KA4€CTBE MOZAENU B SKOTOKCMKONMOrMYECKUX UCNbITAaHWSAX. OHU NErko KynsTUBUPYIOTCS B
nabopaTopHbIX ycnoBuax. Cxema METOA0B KyNETUBUPOBaHMS NPUBOAUTCS HUXKE.

Metoabl KynbTUBUpOBaHUA

Ycnosus kynstusnposaHus Lumbriculus variegatus nogpobHo usnoxeHsl B [3], [5], [7], [27]. KpaTkoe onucaHue atux
ycnosuii npuBeaeHo Huxe. OCHOBHBIM NpenMyLLEecTBOM L. variegatus ABnAeTcA Ux GbICTpoe pasMHOXeHue, YTo obecne-
ymBaeT BbICTPLIiA pocT Bruomaccsl nabopaTopHoii KynsTuBUpyemoit nonynsauuu [3], [5], [7].

YepBeil KyNsTUBMPYIOT B KPYNHLIX akBapuyMax ¢ AfMHOIA 16 : wmpuHoi 8 (57-80 n) npu Temnepatype 23 °C u ce-
ToBOM nepuoge (100-1000 nk) ¢ ncnonb3oBaHMeM exeHEBHO 06HOBNSEMON NpupogHoi Bogbl (45—50 n Ha akBapuym).
Cyb6cTpar rotoBsT, paspesas HeoTbeneHHble 06epTovHble ByMaxKHbIE NONOTEHLA Ha NOMOCKK, KOTOPLIE 3aTeM CMELLMBAOT
C BOZION, NpefjHasHa4eHHOW [N UCMOMb30BaHMA NPU KyNETUBMPOBaAHUW, B TEYEHWE HECKOMBbKUX CEKYHA A0 MNOMyveHUs
MerKuX KycoukoB BymaxHoro cybctpara. OToT cybeTpar MCnosnb3yloT HENOCPEACTBEHHO B akBapuyMax ANt KynsTMBUPO-
BaHua Lumbriculus, NOKpbIBasi HUXHIOIO YacTb pe3epByapa UMM COXpaHAs 3aMOPOXEHHbIM B AEWNOHW3UPOBaHHOI BoAe
LN nocneayoLlero ncrornb3oBaHus. BHeceHHbI B pesepByap cybcTpaT 06bIMHO COXpaHAETCA B TE4EHUE NPUMEPHO ABYX
MecALeB.

Kedxpas Kynerypa Jepseii HaunHaeTes ¢ 500—-1000 yepBseid, KoTopbIM ckapmnualoT 10 Mn cycneHanm, copepxallei
6 r cTapToBOro KopMa Ha 0CHoBe popenu, Tpu pasa B HeAeNto Npu 0BHOBNSEMBIX NN NPOTOYHBIX YCroBUsIX. CTaTnyeckue
UMK nonycTaTnyeckue KynbsTypbl JOMKHB! MOMYyYnTb MEHbLLIEE KONMMYECTBO KOpMa ANs nNpeaoTBpalleHns bakrepuarnsHoOro
¥ rpubkoBoro pocra.

B aTux ycrnosusx konm4ecTso ocobeit B KynsType 06bIMHO yABaUBaeTCA NPUMEPHO Yepes kaxable 10—14 cyT.

AnsTepHaTuBHO Lumbriculus variegatus Takxe MOXHO KyNsTUBUPOBATL B CUCTEME, COCTOSALLEN U3 CrOA KBapLEBOro
necka, UCnonb3yemoro ANs UCKYCCTBEHHOro ocafka (BbicoToW 1-2 cM), U BOCCTaHOBNEHHOW BoaLl. B KavecTBe cocyaos
ANS KyNsTUBUPOBaHUSA UCNONb3YHOT KOHTEeHepbl U3 CTeKNa U HepxaBetoLleid cTanu BuicoTon oT 12 go 20 cMm. BogHyto
Maccy crerka aspupyroT (Hanpumep, 2 ryablpbKa B CEKYHAY) ¢ NOMOLLbIo NUNeTkU [NacTepa, 3admKcmpoBaHHO NPUMEPHO
Ha 2 cM BbllLe NMOBEpPXHOCTU ocafKka. [nsa npefynpexaeHns HakonneHus, HanpuMep ammuaka, HagocafoqHyo Bofy He-
06X04MMO MeHSTb, MCMOb3Ys MPOTOYHYIO CUCTEMY UITM HE MEHeE OAHOro pa3a B Heferto BpyyHyto. OnUroxeT BblaepXu-
BaloT NpU KOMHaTHOW TemnepaType co CBETOBbIM nepuofoM 16 4 ceeTa (MHTeHcuBHocTb 100—1000 nk) U 8 4 TeMHOTLI. B
nonycTaTu4eckux Kynetypax (0GHOBINEHVEe BOAbI pas B Hefento) YepBsiM ckapMnuBatoT kopM TetraMin fBa pasa B Hefento
(Hanpumep, 0,6—0,8 Mr Ha cM2 MOBEPXHOCTU 0cafKa), NPUMEHsISt B BUAe cycneHsun 50 mr TetraMin Ha Mn ienoHM3npo-
BaHHOW BObI.

Lumbriculus variegatus oT6UpaloT U3 KyneTypel, HanpuMmep nepeHocoM cybcTpara Ha CUTO C MENKUMU OTBEPCTU-
AMU UK camMUX YepBeil ¢ UCMONb3oBaHUEM OMNMaBEHHOW CTEKNAHHON LUMPOKOTrOPoi NUNETKA (AMaMeTp oKkomno 5 Mm) B
oTzenbHbIA cTakaH. Ecnu nepeHocunu cybeTpaT B XMMWYECKUIA cTakaH, To XMMUYECKUIA cTakaH, cofiepXallyuil Yepeeit u
cybcTpart, ocTaBnsAT Ha HOYb B MPOTOYHbIX YCMOBUSX, YTO MO3BONUT yAanuTb cy6CcTpar M3 cTakaHa, B TO BpeMsl Kak YepBu
OCTaHYTCA B HUXHEW YacTu cocyfa. 3aTem X NMoMeLLaoT B Jpyrue NoAroToBMeHHble pe3epByaphbl AN KyNsTUBUPOBaHUSA
Wnu nogBepratoT AanbHenwwe NOAroToBKe ANA NPOBEAEHUS UCbITaHWA cornacHo [3] v [4] unu NnpuBeaeHHOMY HUXeE.

Mpobnema, KoTopas ABMNSETCA KPUTUYECKOW MPU UCMonb3oBaHWu Lumbriculus variegatus B UCMbITAHUSIX OcafKa,
3aKnoyaetcs B cnocobe pasMHOXEHUA (apxMTOMUS UKW mMopdannakeuc [6]). 31o Gecnonoe pasMHOXeHWE NPUBOAUT K
NOSABMEHUIO BYX hparMeHToB, He MPUHUMAaIOLWUX NULLY B Te4YeHne onpeferneHHoro nepuoga Ao pasBuUTUSA ronoBHOW Mnn
XBOCTOBOW YacTeit [7], [8]. OTo 03HavaeT, 4To Bo3AeNCTBUE Ha Lumbriculus variegatus Yyepe3 3arnaTbiBaHue oboraleHHoro
ocajKa He NPONCXOAUT HemnpepbIBHO.

Takum o6pasoM, CUHXPOHWU3aLWA NPoBOAUTCA AN MUHUMU3ALMN HEKOHTPONUMPYEMOrO pa3MHOXEHUSA U pereHepa-
LMK 1 3a CYEeT STOro nocriegytoLleil Bbicokoi BapuabensHOCTU pe3yneTaToB UCTbiTaHWiA. Takasi BapuabenbHOCTbL MOXET
UMETb MECTO, ECMU HEKOTOPLIE 0COBU hparMeHTUPOBaHbI M MO3ITOMY He NOTPEBNAIT KOPM B TEYEHUE onpefeneHHoro ne-
pvioA4a BPEMEHHU, M OHW MEHee NofBepXKeHbl BO3[eACTBUIO CMLITYEMOrO BELLECTBa N0 CpaBHEHUIO C 0coBsMU, KOTOpbIE He
dparmeHTUpoBaHbl Ha BpeMsA ucnblTaHus [9]-[11]. 3a 10—14 cyT A0 Ha4ana ucnbITaHUs YepsU AOMKHLI BbITb UCKYCCTBEH-
HO dpparMeHTUpoBaHbl (CMHXPOHU30BaHbI). [N CUHXPOHMU3aLmMKU oTOupaloTca KpynHble YepBU (norioBospernbie ocobu),
KOTopble NpeAnoYTUTENEHO He UMEKT NPU3HaKoB HeAaBHero Mopdarnnakeuca. 3TUX Yepseil MOMeLLatoT Ha NpeMeTHoe
CTEKITO B Kanso BOAbI AN KYJIETUBMPOBaHNUA U pacceKaroT ckanbneneM B cpefHeit yactu Tena. Crniegyer o6paTtutb BHU-
MaHue, YToOb! 3afHWe KOHLbI UMENU ofuHaKoBbIA pasMep. 3aTeM 3aiHUe KOHLIbl OCTaBMAT 40 pereHepupoBaH1s HOBOTO
rOfIOBHOrO KOHLa B cocyfax Ans KynsTUBMPOBaHUSA, COAepXalyux TOT Xe cybcTpart, KoTopbli Ucnonb3yeTcs B KymnbsType,
W BOCCTaHOBSEHHYIO BOAY A0 Hadana ucnbiTaHuA. Ha pereHepauuio HOBLIX FOMIOBHLIX KOHLOB YKa3blBaeT 3apbiBaHue
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CMHXPOHU3UPOBaHHLIX YepBell B cybeTpar (Hanuyime pereHepupoBaHHbIX rOMIOBHLIX KOHLIOB MOXHO NOATBEPAUTL UCccne-
[l0BaHWeM pernpe3eHTaTUBHbLIX JONONHUTENBHBIX NPO6 Noa GUHOKYNSAPHEIM MUKPOCKOMOM). 3aTeM y TeCTOBbIX OpraHu3MoB
npegnonaraeTcs Takoe Xe usnonornyeckoe cocToaHne. 3To 03HaYaeT, YTO eCrnu pasMHOXEHUe NocpPeACcTBOM Mopdarn-
nakcuca NPOUCXOAUT Y CUHXPOHHBIX YepBeil BO BpeMS UCMBbITAHUS, TO NpaKTUYECKN Bce ocobu, Kak oxuaaetcs, byayT
B paBHOW CTeneHU noABepXeHbl BO3AeNCTBUIO oboraleHHoro ocagka. KopmneHue CUHXpOHU3MPOBAHHLIX YepBei ocy-
LL|eCTBMSAETCA cpasy, kakK TONbKO YepBW HAUYMHAIOT 3apbiBaTbCA B CybcTpaT Unu Yepes 7 cyT nocne pacyneHenuns. Pexum
KOPMIIeHUs AOMKeH ObiTb CONOCTaBUM € OObIMHBIMU KyNBTYPaMK, HO XenaTesibHO KOPMUTb CUHXPOHU3NPOBaHHbLIX YepBeit
TEM e UCTOMHWUKOM NMUTaHUs], KOTOPLIA UCTIONbL3YETCA B UCNBITaHUA. YepBeii coaepxaT npu Temnepatype UCTbITaHus, T. e.
(20 £ 2) °C. OnAa venbiTaHUs UCNONb3YIOT HEMOBPEXAEHHbIX LENbiX Yepseit nocne pereHepalun, akTMBHO MnasatoLLmx
U1 Mon3atoLLMX NPU MATKOM MeXaHWYeCKOM BO3geicTBnK. [nsa Toro 4Tobbl NpeaynpeanTb NOBPEXAEHUE UK ayTOTOMUIO
YepBen, UCMONb3YIOT, HanpuMep, MUNETKY C ONNaBNEHHLIMU KpasMn AU CTOMaTONOrUYeCKue LLUMNLbLI U3 HepxasetoLLen
cTanu Ans MaHUMynayuin ¢ STUMK YepBAMM.
MCTOUHUKM cTapToBLIX KYNbTYp Ans Lumbriculus variegatus (agpeca B CLLUA cooTBETCTBYIOT NpUBEAEHHBIM B [4]).
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Mpunoxexue 1
(pekoMeHayemoe)

KpaTkuit oTYeT 0 pesynkTatax KOfbLIEeBOro UCNbITaAHUA
Ha TOKCUYHOCTb ocagka ana Lumbriculus variegatus

Tabnuya [O.1 — PesyneraThl BbINONHEHUS OTAENbHLIX KOMbLEBbLIX UCMLITAHWIA: cpefHee YMCo YepBeN B KOHTpone u
KOHTpOJe Ha pacTBopUTeslb B KOHLUE UCNbITaHUA

CpeaHee 5 - cV CpepfHee 4ucro Yyepsen . cv
yucro Yepseli ! n B KOHTpone ' n
B KOHTpgne MPOLEHT Ha pacTBopuUTenb MPOLEHT
32,3 7,37 22,80 3 39,0 3,61 9,25 3
40,8 6,55 16,05 6 36,0 5,29 14,70 3
41,5 3,54 8,52 2 38,5 7,05 18,31 4
16,3 5,99 36,67 6 30,8 6,70 21,80 4
243 10,69 43,94 3 26,3 3,06 11,60 3
28,5 8,29 29,08 4 30,7 1,15 3,77 3
28,3 3,72 13,14 6 28,8 2,56 8,89 6
25,3 5,51 21,74 3 27,7 1,53 5,52 3
23,8 2,99 12,57 4 21,3 1,71 8,04 4
36,8 8,80 23,88 6 35,0 4,20 11,99 6
33,0 3,58 10,84 6 33,5 1,73 5,17 4
20,7 2,73 13,22 6 15,0 6,68 44,56 4
42,0 7,07 16,84 6 43,7 0,58 1,32 3
18,2 3,60 19,82 6 21,7 4,04 18,65 3
32,0 3,95 12,34 6 31,3 4,79 15,32 4
MexnabopaTtopHoe 29,59 20,10 30,61 13,26
cpefHee 8,32 10,03 7,57 10,48
SD 15 15
n 16,3 15,0
min 42,0 43,7
max 28,1 24,7
CV (%)
MpumevyaHne — VYcnosHele 0603HavYeHUs, NpuHATLHIE B Tabnuue: SD — cTaHpaapTHoe oTkoHeHue; CV — Ko-
appuuneHT Bapuayuu.

Ta6nuya [2 — PesynbraTsl BEINONHEHUS OTAENBHBIX KOMBLEBLIX UCTIBITaHUI: cpeAHsia oblyas cyxas macca JYepBeit
Ha NOBTOPHOCTb B KOHTPOIE U KOHTPOIIe Ha pacTBOPUTESb B KOHLIE UCTILITAHUS

Obuan Ob6Lan cyxaa Macca
Cyxas Macca sD Cv, yepBeli Ha MOBTOPHOCTb sD CV,
HEepBEN Ha npoueHT n (KOHTpoOnb Ha NPOLIeHT n
MOBTOPHOCTD pacTsopuTerb)

(KOHTpOrb)
24,72 6,31 25,51 3 27,35 4,08 14,93 3
30,17 2,04 6,75 6 33,83 10,40 30,73 3
23,65 3,61 15,25 2 28,78 4,68 16,28 4
12,92 6,83 52,91 6 24,90 6,84 27,47 4
21,31 417 19,57 3 25,87 5,30 20,49 3
22,99 4,86 21,16 4 24,64 5,09 20,67 3
18,91 1,91 10,09 6 19,89 1,77 8,89 6
24,13 1,63 6,75 3 25,83 2,17 8,41 3
22,15 3,18 14,34 4 33,80 2,60 11,40 4
35,20 8,12 23,07 6 31,42 8,45 26,90 6
41,28 5,79 14,02 6 41,42 4,37 10,55 4
15,17 5,78 38,09 6 10,50 3,42 32,53 4
35,69 8,55 23,94 6 38,22 1,23 3,21 3
19,57 5,21 26,65 6 28,58 6,23 21,81 3
29,40 2,16 7,34 6 31,15 2,70 8,67 4
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OkoHYaHue mabnuupi [1.2

cy)gzul-\lnaaica 06u.|va;| cyxas macca
uepseli Ha sD CcV, n YepBell Ha NOBTOPHOCTb SD CcV, n
MOBTOPHOCTL npoLieHT (KOHTpOrb Ha npoLeHT
(KOHTpOIb) pacTBopuTerb)
MexnabopartopHoe
cpegHee 25,15 20,36 27,68 17,53
SD 7,87 12,56 7,41 9,10
n 15 15
min 12,9 10,5
max 41,3 41,4
Ccv 31,3 26,8
MpuMeyaHue — YcroBHble 0603Ha4eHUs, NPUHATEIE B Tabnuue: SD — ctangapTHoe oTknoHeHune; CV — Ko-
acppuymueHT Baprauyuu, %.

Tabnuya [.3 — TokcuuHocTb PCP: 0630p KOHEUHbIX TOMEK B KONbLEBOM UCNBITaHUU, MexnabopaTopHoe cpegHee ANna
ECsq, NOEC n LOEC

Mexna6o- Mexna6o- leomeTp.
poroprn | 50| 0| cpevee
cpepaHee, Mr/kr KoappuLmeHT poue Mr/Kr
MWH MakKc
ECsq 23,0 4,0 37,9 9,4 10,7 46,3 19,9
O6uee uncro NOEC 9,9 21 22,7 10,7 7.2 72,3 7,6
Hepeen LOEC 27,9 47 | 667 14,2 19,4 69,4 20,9
MDD; % 22,5 71 39,1
ECg 20,4 7,3 39,9 55 9,1 445 18,2
Obwas cyxas NOEC 9,3 21 20,0 9,4 6,6 70,4 7,4
Macca Hepaen LOEC 25,7 2,1 50,0 235 16,8 65,5 19,4
MDD; % 24,8 10,9 44,7
LCq 25,3 6,5 37,2 57 9,4 37,4 32,1
Mbenb/ BbIXNK-
BAEMOCTL NOEC 16,5 21 40,0 18,8 10,3 62,4 12,8
LOEC 39,1 4,7 66,7 14,2 18,1 46,2 32,6
ECg 20,0 6,7 28,9 4,3 7,6 37,9 18,3
Penpogykuusa
(yBenmuieHme NOEC 7,9 21 20,0 9,4 52 66,0 6,4
Jucna Yepsei
Ha MOBTOPHOCT) LOEC 22,5 21 50,0 23,5 15,4 68,6 16,0
MDD; % 29,7 13,9 47,9
ECqg 15,3 57 29,9 52 7.1 46,5 13,7
MpupocTt
(yBerndeHue NOEC 8,7 21 20,0 9,4 6,0 68,1 6,9
6uomaccel
Ha MOBTOPHOCT) LOEC 24,0 21 50,0 23,5 15,7 65,5 17,3
MDD; % 32,2 13,6 65,2
MpuMmedaHne — YcrnoBHble 0603HaYeHUs, NpuHATLIE B Tabnuue: MDD — MUHUManbHoOe fleTeKTUpyeMoe pas-
nMYne No cpaBHEHWIO C KOHTPOMBHBIMWA 3HAYEHUSIMM BO BpEMS NPOBEPKU FMNoTe3, UCNOSb3YETCH B KayecTBe Nokasare-
N cTaTMcTMYeckoi MoLHocTH; SD — cTaHgapTHoe oTknoHeHue; CV — koadduumneHT Bapraumm
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Mpunoxexnune AA
(cnpaBouHoe)

CpaBHeHue CTPYKTYPbl MEXXAYHAPOAHOIo AOKYMEHTa
CO CTPYKTYPOI HACTOsAWEro cTaHgapra

Tabnuya QA1

CTpyKTypa HacTosLlero cTaHjapTa CTpyKTypa MexayHapoAHOro AoKyMeHTa
Pasgenbl Moppasgensl Mepeuncnexus Paspgenbl MepeuncneHuns
BeeneHune 1,2,3,5 —
1 1.1 — 2 —
1.2 — 4 —
2 21 — MpunoxeHwue 1 —
2.2 — MpunoxeHue 1 —
2.3 — MpunoxeHwue 1 —
2.4 — MpunoxeHwue 1 —
2.5 — MpunoxeHue 1 —
2.6 — MpunoxeHwue 1 —
2.7 — MpunoxeHwue 1 —
2.8 — MpunoxeHue 1 —
2.9 — MpunoxeHwue 1 —
2.10 — MpunoxeHwue 1 —
2.1 — MpunoxeHue 1 —
212 — Mpunoxexwue 1 —
3 3.1 — 6 —
3.2 — 7 —
3.3 — 8 —
34 — 9 —
4 41 — 10 —
42 — 1 —
5 — — 12 —
6 — — 13 —
7 71 — 14 —
72 — — —
7.21 — 15 —
722 — 16 —
7.3 — 17 —
7.4 — — —
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lpodomxeHue mabnuypsi JA. 1

CTpyKTypa HacTosLyero craHgapTa

CTpyKTypa MexayHapogHoro JOKyMeHTa

Pasgenbi Moapasaensl MNepeuncnexmna Pasgenbl MNepeuncnexuns
7 7.41 — 18 —
7.4.2 — 19 —
7.5 — — —
7.51 — 20 —
752 — 21 —
76 — — —
7.6.1 a 22 a
6 b
B c
r d
I e
e f
X g
762 — 23 —
7.6.3 — 24 —
7.6.4 — 25 —
7.6.5 — 26 —
7.6.6 — 27 —
7.7 — — —
7.71 — 28 —
7.7.2 — 29 —
7.7.3 — 30 —
8 8.1 — 31 —
8.2 — — —
8.2.1 — 32 —
822 — 33 —
8.3 — — —
8.3.1 — 34 —
8.3.2 — 35 —
8.3.3 — 36 —
8.3.4 — 37 —
8.3.5 — 38 —
8.4 — — —
8.4.1 — — —
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CTpyKTypa HacTosLLero cTaHaapTa

CTpyKTypa MexayHapoAHOro AoKyMeHTa

Pasgenbl Moapasaens! Mepeuuncnenns Pasgenbl MepeuncneHus
8 8.4.1.1 — 39 —
8412 — 40 —
8.41.3 — 41 —
8.4.2 — 42 —
8.4.3 — 43 —
8.4.4 — 44 —
8.5 — 45 —
8.6 — — —
8.6.1 — 46 —
8.6.2 — 47 —
8.6.3 — 48 —
8.6.4 a 49 a
6 b
B c
a a
6 b
B c
8.6.5 — 50 —
8.6.6 — 51 —
8.6.7 — 52 —
8.7 — — —
8.7.1 — — —
8.7.1.1 — 53 —
8.7.1.2 — 54 —
8.7.1.3 — 55 —
8.7.1.4 — 56 —
8.7.1.5 — 57 —
8.7.2 — — —
8.7.2.1 — 58 —
8.7.2.2 — 59 —
9 9.1 — — —
9.1.1 — 60 —
912 — 61 —
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OkoHYyaHue mabnuupsi JA.1

CTpyKTypa HacToslLLero cTaHgapTa

CTpyKTypa MexAyHapoaHoOro 4oKyMeHTa

Paszgenel Moapasaensl MepeuncneHns Paszgenbi Mepeuncnenns
9 9.1.3 — 62 —
9.1.4 — 63 —
9.1.5 — — —
9.1.561 — 64 —
9152 — 65 —
9.1.6 — — —
9.1.6.1 — 66 —
9.16.2 — 67 —
9.2 — 68 —
9.3 — 69 —

MpunoxeHue A

[MpunoxeHue 2

MpunoxeHue b

MpunoxeHue 3

MpunoxeHwve B

MpunoxeHwue 4

Mpunoxexue I

MpunoxeHue 5

[Mpunoxexve O

[MpunoxeHue 6

Bubnuorpadus

INutepatypa
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