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BeBepeHune

MuTtatoLmecs ocafkoM amMA0L0HMbIE OPraHnW3Mbl NOTEHLMAIbLHO NOABEPralTCa CUIbHOMY BO34ENCTBU0
CBfI3aHHbIX C 0Ca/IKOM BELLECTB, U MO3TOMY UM cnefyeT yAensaTb NpenMyLLecTBeHHOe BHUMaHve, Hanpumep
[11 -(3]. Cpean nuTalOLWMXCA OCaAKOM BOAHbIE ONIMIOXETbl UIPalT BaXKHYIO POJib B OHHbLIX OT/IOXEHUAX BO-
AHbIX cucTem. o 6uoTypbaumm ocagka W, BbICTynas B kauyecTBe [006blun, 3TU XMBOTHbIE MOTYT OKasblBaTb
CUbHOEe BMSAHUE Ha BUMOAOCTYMHOCTb 3TUX BELLECTB A5 APYrMX OPraHn3mMoB, HanpumMep benthivorous (A0H-
HbIX, MPUAOHHbIX U MPUAOHHO-NEeNarnyeckmx) pold. B oTanume ot anugoHHbIX OPraHN3MoB, SHAOLOHHbIE BOAHbIE
onuroxeTsbl (Hanpumep, Lumbriculus variegatus) 3apbiBatoTCA B 0CaA0K U 3arnatbiBaOT YacTuULbl Ocafka Huxe
ero NoBepxHOCTW. ITO rapaHTUpyeT BO3AENCTBME UCMbITYEMOro BeLLeCcTBa Ha TECTOBbIe OpraHnu3Mbl nocpes-
CTBOM BCEX BO3MOXHbIX NyTeli NOrnoLeHns (Hanpuvep, nNpyu KOHTakTMPOBaHUM 1 YNOTPe6IeHNN B NULLY 3arpss-
HEHHbIX YacTuL, ocajka, a Takke Yyepes NopoByl BOAY W Haf0Caf0uHYI0 BOAY).

HacTtoawuii ctaHAapT OCHOBaH Ha CyLLeCTBYIOLLMX NPOTOKONAX WUCMbITaHUA TOKCUYHOCTM ocagka n 6vo-
akkymynsauuu, Hanpumep [3)—10]. MeTog onucaH B CTaTUYECKUX YCNOBUAX WCMNbITaHWA. [pUHLMNOM BO3-
[eicTBuA, Mcnosb3yembiM B faHHOM CTaHzapTe, siBiseTcs oboralleHve ocagka WCMbITyemMbiM BeLLeCTBOM.
Mcnonb3oBaHne o6oralleHHOro ocagka npefHasHavyeHo A1 MMuTaumm ocagka C NMpUMechbld UCMbITYemoro
COefIMHEeHUs.

BelecTBa, KOTOpblE AO/MKHbI ObiTb NMPOBEPEHbI B OTHOLLEHWW BO3AENCTBMA Ha obuTalolme B ocafke
opraHn3mbl, 06bIYHO COXPAHAOTCA B JaHHOM Ocajike B TeYeHWe 4/IMTesIbHOro nepuoga BpemeHn. Obutaro-
Lme B OCajike OpraHnW3mbl MOTYT NMOABEPraTbCA BO3AENCTBUIO HECKOMbKUMU NyTAMU. OTHOCUTE IbHOE 3HaYe-
HMe KaxXJ0ro NyTu BO3AeNCTBYSA, a Takke BpeMsl, HeobxoAnMoe A5 KaXA0ro U3 HUX AN [OCTUKEHNS 06LLMX
TOKCMYEeCKMX athdhekToB, 3aBUCUT OT PU3NKO-XMMUYECKNX CBOWCTB XMMWUYECKOTO BeLlecTBa v ero AasbHein-
wero metabosiMyeckoro Nyt B OpraHu3Me XUBOTHOrO. [115 BeLLecTB C BbICOKON agcopbuueli (Hanpumep,
¢ log Kow > 5) nnu gnsa sewwects, KOBAJIEHTHO CBA3bIBAIOLUXCA C OCAAKOM, NOr/OWEeHe opraHuamamu 3a-
rPA3HEHHOr0 KopMa MOXeT OblTb OCHOBHbIM MyTeM BO3feicTBuA. A npefynpexaeHns HefoOLEeHKN TOK-
CMYHOCTW BbICOKOIMNOMU/IBbHBIX COEAMHEHUI KOPM A06aBnseTcs A0 NPUMEHEHUS WUCNbITYEMOro BeLecTBa
(11) . MeTopg onucaH AOCTATOYHO NOAPO6HO, YTOOLI MOXHO 6bIJ1I0 NPOBECTU UCMbITAHME, OHAKO [OonycKaeTcs
aganTtauma akcnepuMeHTanbHOro Agn3aiHa B 3aBUCMMOCTM OT YC/I0BWIA KOHKPETHbIX 1abopaTopuii n pasHo-
06pasHbIX XapakTepncTUK UCMbITYeMbIX BELLECTB.

PykoBoactBo O3CP Ne 218 «McnbiTaHne TOKCUMUYHOCTU Ha XMpouomMuaax ¢ UCnosib3oBaHnem oboralleH-
Horo ocafka» [6] npegocTaBnseT MHOTME BaXHble W MOMe3Hble CBeAEHUs [/1A BbIMNOSHEHUS NPUBELEHHOrO
MeToAa UCMbITaHWA TOKCUYHOCTK ocafka. TakuMm 06pa3om, 3TOT OKYMEHT CYyXWUT OCHOBOM, Ha KOTOPOI 6blan
pa3paboTaHbl U3MEHEHUSI, HEO6X0AMMbIE AN MPOBEAEHNSA UCMbITaHW TOKCUMYHOCTL ocafka ¢ Lumbriculus
variegatus. Jpyrumy fOKyMEHTaMu, Ha KOTOpble MMEKTCA CCbIIKU, ABASAKTCA Hanpumep, ctaHgapT ASTM
AN onpegeneHns 6noakkyMynaumum ocafka, CBA3aHHOIO C 3arpA3HAIWUMY BelecTBamu, AOHHbIMU 6ecnos-
BOHOYHbIMU [3], MeTOAbl OXpaHbl okpyxatowei cpeabl CLUA ans usMepeHns TOKCUYHOCTW U GUOaKKymyns-
Lun ocajka, CBA3aHHOTO C 3arpA3HAWMMI BeLecTBaMu, NpecHOBOAHbLIMM 6€CNO3BOHOYHBLIMK [7], a Takke
cTtaHgapT ASTM gnsa otbopa, XpaHeHUs, XapakTepUCTVKKN 1 obpalleHuns ¢ ocafkaMu 415 TOKCUKOOMMYeCcKnX
ucnbiTaHnii 1 ana ot6éopa 06pasLoB, NCNOIb3yeMbIX ANA c6opa [OHHbIX 6ecno3BoHOuHbIX [12]. Kpome Toro,
NpaKkTUYeckunidi onbIT, MOYYEHHbIW B XOA4e KOMbLEBOro MeToAa ucnbitaHusa ((13). oTYeT No McnbITaHWo € uC-
NosIb30BaHNEM KOJbLLEBOTrO MeToAa) U NnTepaTypHble CBEeAEeHUS ABSIOTCA OCHOBHLIMU UCTOYHMKaMU MHAOP-
Mauum Ana cocTasB/eHNs HacTosALero ctaHgapra.
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M E X T OCUY A4 APCTUBEHH®bB 7 CTAHAAPT

METO/AbI I/ICI'IVbITAHI/II7I XUMUYECKOW nPOAYKUWN,
NMPEACTABAOWEWN ONACHOCTb A1 OKPYXAKLWEW CPEAbI

McnbiTaHne TOKCUYHOCTU Ha BOAHbIX YEPBAX C UCMOJSIb30BaHNEM 060raLLleHHOI'O ocagka

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

[ata eBegeHns — 2016—09—01

1 O6nacTtb NnpuMeHeHUs

11 HacTtosiwumii cTaHAapT nNpeAHasHayveH Ana NpoBeAeHUs UCMbITaHUA MO OLEeHKe MocneacTBuii anu-
TeNbHOr0 BO34EeCTBNA Ha 3HAOAOHHbLIE onuroxeTsl Lumbriculus variegatus (Muller, 1774) cBsi3aHHbIX C 0caj-
KOM XMMWUYECKNX BELLLECTB.

1.2 Uenblo meTofa MUcCNbITaHWn SBNAETCS onpefeneHne BO3AelCTBUS UCMbITYEMOro BeELLecTBa Ha pe-
npoAyKLMo 1 Gruomaccy TecToBbIX OpraHu3MoB. M3mepsembiMyi 6MONOrMYeCcKUMM NokasaTensMn ABAATCA
oblLee YMC0 BbDKMBLUMX YepBeil 1 buomacca (cyxas mMacca) B KOHUEe BO3AelCTBMA. ITW faHHble aHanusu-
pyloTcs NMMB0 C MOMOLLbIO PErpecCUOHHON MOAENU ANS YCTAHOBMEHUS KOHLEHTPaLuW, KOTOpasi MOXET Bbl-
3BaTb X%-Hblll achpekT (Hanpumep. EC50, EC25 n EC10), unm ¢ NOMOLLbI CTAaTUCTUYECKO NPOBEPKM rMNoTe3
ans onpegeneHus HeadekTMBHON Habmogaemoi koHueHTpauun (NOEC) n HammeHbluein Habnogaemon
ahdekTnBHOW koHUeHTpauumn (LOEC).

2 TepMmuHbI 1 onpegeneHns

B HacToALWem cTaHfapTe NpUMeHeHbl TEPMUHbI C COOTBETCTBYIOLLMMI ONpeaeneHnaMu:

2.1 koadhhuuMeHT pacnpeneneHns opraHuyecknin yrnepog-soga (organic carbon-water partitioning
coefficient: Koc): OTHOLWeHMe KOHLEeHTpauuy BellecTBa B/Ha pakuuMu opraHMyYeckoro yrnepoga B noyse u
KOHLleHTpaumn BeLlecTBa B BOAE B COCTOSHAN PaBHOBECUSI.

2.2 koadhhbuumeHT pacnpegeneHus oktaHon-soga (octanol-water partitioning coefficient: Kow): OT-
HOLLEeHVe pacTBOPMMOCTM BeLLecTBa B H-OKTAHOME 1 BOAE NPW PaBHOBECUU: TakkKe MHOrAa BblpaxaeTcs Kak
Pow. Norapndm KDN(log Kow) ncnonb3yeTcsi B kauecTBe nokasaTens NnoTeHuabHOoR cnocobHOCTM BelecTsa
K 61MoakKymynsuuy B BOAHbIX OpraHu3Max.

2.3 nepuof KoHAMUMOHMpoBaHuA (conditioning period): Mepuog BpemeHn, UCNONb3yeMblil NS cTa-
6unM3aLnn MUKPOGHbLIX KOMNOHEHTOB OCcajka U yaaneHus, HanpuMep, aMMuaka, o6pasyioLLeroca 13 Komno-
HEHTOB Ocajka: fiaHHbIl Nepyoj nmeeT MecTo A0 oboralleHns ocagka ucnbiTyembiM BelecTsoM. Kak npasu-
N0, Hagocagoumasn Bofa yaansetcs nocse KOHAULVOHNPOBaHUS.

2.4 nepuopg pasHoBecus (equilibration period): Mepuop BpemMeHU, UCNONb3YEMbIA AN obecneyveHns
pacnpefeneHus UCMbITYEMOro BellecTBa Mexay TBepaol ¢hasoii, NopoBOi BOAON U HaA0Caf0uYHOW BOAON;
MMeeT MecTo nocrne oboraleHns ocajka MCNbITyeMbiM BELEeCTBOM W nepef AobaBreHneM TecTOBbIX opra-
HW3MOB.

2.5 dhasa Bo3spgeiicTeue (exposure phase): Bpems, B TeueHne KOTOPOro TECTOBblE OPraHW3Mbl Noasep-
ralTcs BO34EeCTBUIO UCTbITYEMOro BelecTsa.

2.6 nckyccTtBeHHbIli ocagok (formulated sediment): Cmech BelecTs, UCNOb30BaHHbIX /15 UMUTaLMK
dm3nyecknx KOMNOHEHTOB MPUPOAHOrO Ocajka.

N3paHue oduymansHoe
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2.7 oboraleHHbIl ocapok (spiked sediment): Ocafok, B KOTOpbIA O6aBNEHO UCTbITYEMOE BELLECTBO.

2.8 HapocapoyHasa sofa (overlying water): Bofa, Haxogswasncs Haf ocafKoM B UCMbITYEMOM cocyfe.

2.9 nopoBas Boja WAW MHTepcTUuManbHas Boga (pore water). Boga, 3aHuMaioLwas NnpocTpaHCTBO
Mexay 0cafkom ¥ yacTuLaMm nouyssbl.

2.10 ECX KoHUeHTpauus ucnblTyemoro BellecTBa B ocajke, npusogsauias K X %-Homy adppekty (Ha-
npumep. 50 %) Ha 6uonornyeckme nokasaTenu B TeUeHUe yka3aHHOro nepmoja BO3AencTBus.

211 HammeHblwas Habnwpgaemas a3gpdekTuBHaa KoHueHTpaumsa {lowest Observed Effect
Concentration: LOEC): CamMasi H13Kas MUCMNbITyemMas KOHLEeHTpauusi UCNbITYeMOoro BeLecTsa, npyu KOTopoli Ha-
6n0aaeTca 3HauMTelbHOe Tokcuueckoe fgeictene(npu p s 0.05) No cpaBHeHWIO C KOHTPOsieM. TeM He MeHee
BCE MCMNbITyeMble KOHUeHTpauuu Bbilwe LOEC Ao/mkHbl OKa3blBaTb PaBHbIN WU 60NblUMA ahdekT, Yem Ha-
6nofaemsle npu LOEC. Ecnv 3T ABa yCc0BUS HE MOTYT 6bITb BbINOJIHEHDBI, TO JJO/TXHO ObITh NpefocTaB/ieHo
ucuepnbiBalLlee 060CHOBaHNe, kakuMm 06pa3om 6bina BeibpaHa LOEC (1. cnegoBatenbHo. NOEC).

2.12 HeadhhekTMBHAA Habnwpaemasa koHueHTpauusa (No Observed Effect Concentration: NOEC):
VcnbiTyemas KOHUEHTpauusa HenocpeacTBeHHO Hke LOEC. KoTopas no CpaBHEHUIO C KOHTPONIEM He UMeeT
cTatuctTmueckn 3Haunmoro adpdpekta (p s 0.05) B TeueHne onpefenieHHOro nepnoaa Bo3aeicTeus.

3 MpeaBapuTeNnbHblE YCI0BUA 1 MHGOPMALMsA 06 UCMbITYEMOM BELLECTBE

3.1 NHdopmaums 06 ncnbiTyeMom BELLECTBE, Takas kak Mepbl 6e30nacHOCTY, Hafexalluve ycioBus xpa-
HEeHVA 1 aHa/IMTUYeCKne MeToApl, A0/MKHA 6bITb NOSTyYeHa 0 HavYana ucnbiTaHus. PykoBOACTBO MO UCMbITAHUIO
BELLECTB C (IM3NKO-XMMUYECKNMI CBOVCTBAMU, 3aTPYAHSIOLLMMYN BbINOSIHEHWE MCNbITaHUA, NpyBeaeHo B [14].

3.2 lMepepn npoBefeHVeM UCMbITAHUA [0/MKHA ObITb U3BECTHA CegytoLas MHopMaLumns 0 UCMbITYEeMOM
coefHeHUN:

- obulee HaMMeHOBaHWe, XMMUYeckoe Ha3BaHue (MpegnoyTUTensHO HassaHve no VIKOMAK). cTpykTyp-
Hasi hopmyna, perncTpauuoHHblii Homep CAS. yuctoTa:

- [as/ieHve napa;

- pacTBOPUMOCTb B BOJE.

3.3 Cnepyiowasn fononHUTeNbHas MHOpPMaL s cuMTaeTcs NOME3HON nepes Havyas oM UCTbITaHUS:

- KoahhumumeHT pacnpegeneHus oktaHon-soga. KANg

- k03dhhMUMEHT pacnpeaeneHns opraHnyecknii yrnepoa-soaa, BblpaXeHHblli B K/

- TMaponus;

- ¢hoTonpespalleHve B Boge:

- CMNOCOGHOCTb K 6BUONOTNYECKOMY Pa3/I0XEHNUIO;

- MOBEPXHOCTHOE HaTsHKEHME.

3.4 WNHbopmaumsi 0 HEKOTOPbIX XapaKTepucTukax ocafka, KoTopbli 6yAeT Mcnonb3oBaTbCs, AO/MKHA
6bITb NOMyYeHa [0 Havana ucnbitanusa [7]. Ana nonyvyeHusa fononHWTeNbHOW nHdopMaumm cm. 7.6.1-7.6.4.

4 TMpuHUMN meToda

4.1 Yepsu aHasiorMyHoro (U3NOIOrMYecKoro COCTOSHUS (CUHXPOHW3NPOBAHHbLIE COr/1acHO MpUIoXe-
Huto ) noABeprarTcs BO3AENCTBMIO psfa KOHLEHTPaLWA TOKCMKaHTOB, obaBnseMbix K ha3e ocagka cUcTembl
ocafok-Boga. B kauectse cpefibl MCMOMb3YHOT UCKYCCTBEHHbIN OCAA0K U BOCCTAHOBMEHHYO BoAy. VcnbiTyemble
cocyfibl 6e3 fo6aBneHns NCNbITYEMOro BeLecTBa CYXaT B KayeCTBe KOHTPO/IbHbIX. MCnblTyeMoe BeLecTso
BHOCSIT B 0Ca/j0K B 60/1bLLIOM 06BbeMe pacTBopa A/18 KaKA0ro YPOBHSA KOHLIEHTpaumm Ans CBeAeHNs K MUHUMYMY
BapvabenbHOCTH Mexy NOBTOPHOCTAMM KauKAOr0 YPOBHS KOHLEHTpaLmu, a 3aTemM TeCTOBbIE OpraHn3mMbl BHOCAT
B UCMNbITyEMble COCY/ibl, B KOTOPbIX KOHLEHTpauuy ocagka 1 Bofbl 6bl11 ypasHoBeLLEHb! (CM. 7.7.2). TecToBble
opraHv3Mbl NoABepratoT BO3AENCTBUIO CUCTEMbI 0Ca0K-BOAA B TeueHne 28 cyT. B cBA3MN C HU3KMM codepaHnem
nuTaTesbHbIX BELLECTB B UCKYCCTBEHHOM Ocafke B 0cafok f06aBnsoT kopm (cM. 7.6.1-7.6.2 n npunoxeHue B)
Ansa obecneyeHns pocTa 1 pasMHOXEHWS YepBeli B KOHTPOJIbHbIX YC/IOBUAX. Takum 06pa3om, rapaHTMpyeTcs, YTo
TeCTOBble OpraHn3mbl NOABEPraloTCA BO3AENCTBMIO NOCPEACTBOM BOAbI M OCafKa, a Takke UX NUTaHus.

4.2 TMpeanoyTuTenbHOM KOHEYHOW TOYKON 3TOoro Tvna mnccneposanus ssnsetca ECX (Hanpumvep. ECM,
EC25 u EC,0; athhekTMBHas KOHUEHTpauus, Bausowas Ha X % TecTupyembIX opraHu3MoB) A1 BOCNpou3Be-
[eHna n bruomacchbl, COOTBETCTBEHHO, MO CPaBHEHMWIO C KOHTposieM. OAHakKo cnegyeT OTMETUTb, YTO C YYETOM
BbICOKOW HeonpeaeneHHoCTU A8 HU3KMX 3HavyeHuin ECX(Hanpumep EC10, EC25) ¢ 04eHb BbICOKUM 3HAYEHMEM
95 % [,0BEPUTENBHOTO MHTEpBana [15] 1 cTaTMCTUYECKOn MOLLHOCTH, pacCUMTaHHON B XO4e NPOBEPKN TUMNoTes.
ECM cunTaeTca camoii HaAexHo KoHeYHo! Toukoli. Kpome Toro, HeadhdhekTBHaA Habnogaemas KoHLeHTpaums
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(NOEC) n HavmeHbLuas Habnogaemas achekTuBHas koHueHTpauusa (LOEC) moryT 6bITb paccumTaHbl g 6vo-
Macchl 1 BOCMPOM3BOACTBA, €CNU AM3aiiH UCTbITAHWUSA U AaHHble NMOATBEPXAAT 3TN pacyeThl (cM. 8.3.1-8.3.5).
Llenb ncnbiTaHus, To ecTb onpegenenve EC* unn NOEC. 6yaeT onpefensatb Au3aiiH UcnbiTaHus.

5 CTaHAapTHOe ucnbiTaHme

Mpegnonaraetcs NpoBeAeHVNe UCMbITAHUS C KOHTPO/IbHbIMY OpraHM3MamMuy Ans AemMoHcTpauuun focrta-
TOYHbIX BO3MOXHOCTEl nabopatopun B NPOBEAEHUN AAHHOTO UCMbITAHWA, U €CN UMEKTCA apXUBHble faH-
Hble, TO BOCNPOU3BOAMMOCTb UCMbITaHNA. Kpome Toro, ctaHfapTHOe MCMbITaHWe Ha TOKCMYHOCTb NPOBOAAT
yepes perynspHble NHTepBasibl BPEMEHW C MCNOJIb30BaHNEeM CTaHAAPTHOrO TOKCUMKaHTa 415 OLLeHKN YyBCTBU-
TEeNbHOCTW TECTOBbIX OpraHnM3moB. CTaHfapTHOE UCTbITaHWe TOKCUYHOCTU B Bofe B TedeHne 96 4 MOXeT TO/1b-
KO y0B/eTBOPUTE/NIbHO NPOAEMOHCTPUPOBATL YyBCTBUTENLHOCTb U COCTOSIHWE TECTOBbIX XWUBOTHbIX [4]. [7].
MHdopmaumsa o TokcmyHocTn neHtaxnopdeHona (PCP) B NOMHOLEHHOM vcnbiTaHun (28 1 Bo3geicTBne 060-
raleHHbIM 0caZikoM) npusefeHa B NpuaoxeHun [ n B oT4eTe O KOSIbLLEBOM MeTofe ucnbitanus (13). Onucana,
Hanpumep, ocTpas TokcuyHocTb PCP TonbKO Npu BO3AENCTBMM Yepes BoAy B ccbinike [16]. OTa nHopmauus
MOXeT 6bITb MCNO/Ib30BaHa A/ CPaBHEHUS YyBCTBUTE/IbHOCTU TECTOBbIX OPraHn3MOB B CTaHAAPTHOM WC-
nbiTaHuy ¢ PCP B kayecTBe 3Ta/IOHHOIO TokcukaHTa. Xnopug kanusa (KCI) nam cynscat megn (CuS04) 6b1m
pekoMeH0BaHbl B Ka4ecTBe CTaHA4apTHbIX TOKCUKaHTOB ¢ Lumbriculus variegatus [4], [7]. B HacTosLee Bpems
YyCTaHOBJ/IEHVE KPUTEPMEB KauecTBa, OCHOBAHHbIX Ha AaHHbIX 0 ToKcuuHocTu ana KCl, 3aTpyaHUTENbHO 13-3a
OTCYTCTBUA NNTEPaTYPHbIX AaHHbIX Ans L. variegatus. VMiHhopmauuio o TOKCUYHOCTU Meam ana L. variegatus
MOXHO HaiTun B (17]—21].

6 [locTOBEpPHOCTb MUCMbITAHUA

Cnepayoume TpeboBaHWsA J0/DKHbI ObITb BbINOMHEHbI, YTOOLI CYATATb UCMbITAHNE AOCTOBEPHbLIM:

- pesynbTaTtbl KOAbLEBOro ncneitaHusa [13] nokasanu, 4to ana Lumbriculus variegatus cpegHee umcno
XMBbIX UepBeli Ha NOBTOPHOCTb B KOHTPOJ/IE AO/IKHO YBE/IMUMBATLCS HE MeHee yeM B 1.8 pasa B KOHLe BO3-
[eNCTBNA NO CpaBHEHUIO C KONMYECTBOM YepBeli B NOBTOPHOCTU NpU Hayase BO3AencTBus;

- 3HayeHuWe pH Hagocafo4YHOW BOAbI AO/MKHO COCTaBNATL 6-9 B TEYEHME BCEFO UCMbITAHUS:

- KOHUEHTpauus K1CIopoaa B Hagocafo4uHoi Boae Ao/mkHA 6biTh He MeHee 30 % HacblleHUa Bo3ayxa
(ASV) npu nsmepeHHoli TemnepaTtype B XO4e MUCMbITaHUS.

7 OnucaHue meToda

7.1 TecT-cuctema

PeKkoMeHylTCA cTaThuyeckne cUCTeMbl 6e3 06HOBMEHNS Haa0caA0uHol Boabl. ECNM COOTHOLLIEHME oca-
[0K-BoAa (cM. 7.2.1) siBNsieTCs NOAXOASALLMM, TO. Kak NpaBuio, 4OCTAaTOYHO MSTKOV aspauuu A1s NoaaepxaHus
KauecTBa BOAbl Ha NPUEMIEMOM /1S TECTOBbIX OPraHU3MOB YpOBHE (Hanpumep, Ans o6ecneuyeHns Makcu-
MasibHOr0 COAEPXaHMA PacTBOPEHHOIO KWUCM0POAa, MUHUMA/LHOTO HAKOM/EHWUS SKCKPETOPHbIX NMPOAYKTOB).
MonyctaTnyeckne Uam NPpoToUHbIE CUCTEMbI C MPEPLIBUCTLIM UM HENPEPbIBHBIM 06HOBMIEHWEM HAZ0CaA0uUHOM
BOflbl MUCMOMb3YOTCA TOMbKO B UCKIOUUTENbHBLIX C/ydasX, Tak Kak perynspHoe 06HOBMEHME HamocafouHoi
BOfbI, KaK npeanonaraeTcs, BAMSIET HA XMMUYECKoe paBHoBecue (Hanpumep, Bbi3biBAeT NOTEPU UCMLITYEMOrO
COeAVHeHusi B TeCT-CUCTEME).

7.2 NcnbiTyeMmble cocyabl U o6opyaoBaHne

7.2.1 WcnblTaHWe NPOBOAAT B CTEKMSAHHbIX CTakaHax, Hanprmep BMECTUMOCTbIO 250 M1 U AMaMeTpoM
6 cM. MOXHO MCMonb30BaTh Apyrvie NOAXOAsLIME CTEK/ISHHbIE COCYbl, 06ecneynBaioLLe COOTBETCTBYIOLLYIO
BbICOTY C/1051 HAA0CAA0UHOI BOAbI 1 0cajKa. Kaxablil cocy A0/KEH BMeLLaTb C/0i NCKYCCTBEHHOro ocajka
BbICOTOl NpMMepHo 1.5-3 cM. OTHOLUEHWE BbICOThI C/I0S1 0CAAKA K BbICOTE C/I0S1 HAA0CAA0YHON BOAbI LOMKHO
cocTaBnsiTh 1:4. Cocyfibl fO/KHbI UMETb NMOAXOASLLYI0 BMECTUMOCTL B COOTBETCTBUM C YPOBHEM 3arpyskul, To
€CTb UYNC/I0 TECTOBbIX YepBeii, Jo6aBfeHHbIX Ha eAnHULY Macchl ocagka (cm. 8.4.1.1).

7.2.2 VcnbiTyeMble cocyfbl M Apyroe o60pyfoBaHue, KOHTaKTUPYHOLWMe C UCTMbITYeMbIM BeLLecTBOM,
ZOMKHBI BbITb MOJTHOCTHIO U3rOTOBJ/IEHbI U3 CTEKMA WAV APYTOro XMMUYECKM MHEPTHOTO MaTtepuasna. [is Bcex
uacTeil 060py0BaHUA He WUCMO/b3YIT MaTepuasibl, KOTOpPble MOryT PacTBOPAThb, NOMOWaTb UCMbLITyemMoe
BELLECTBO W/ BblleNaumMBaTh Apyrue BeLecTBa, a Takke OTpULaTeslbHO BAWSITb HA TECTOBbIE OPraHW3MBbl.
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Teflon®, HepxaBetoLwas ctanb MYWm CTeK10 AO/KHbI UCMO/b30BaTLEA A8 Nto60oro 060pyaoBaHNs, KOHTaKTU-
pyloLLEero ¢ NcnbiTyemMoi cpefoli. s opraHMyeckux BewwecTB, 0 KOTOPbIX M3BECTHO, YTO OHU afcopbupytoTcs
Ha cTekne, MoXeT NoTpeboBaTbCA CUIaHN3npoBaHHOE CTekNo. B Takmx cutyauusx obopygosaHvue Heobxoau-
MO YyTUNINU3NpoBaTb Nocse NCnosb3oBaHUA.

7.3 TecToBble BUAbI

TecToBbIMM BUAAMU, UCMOMIb3YEeMbIMU B JAHHOM TUMe UccnefoBaHuns, ABNAIOTCA NPECHOBOAHbIE ONTO-
xeTbl Lumbriculus variegatus (Mionnep). 9ToT BMA YCTONYMB K OCaZiKaM CamblX Pa3fnyHbIX TUMOB U LLUIMPOKO
UCNOJIb3yeTCs AN UCMbITAHUIA N0 TOKCUYHOCTK ocafka u 6uoakkymynsauum [3]. [5), [7], [9]. (13), [15], [16],
[22]-[35]. CnepyeT yka3aTb MCTOYHUK TECTOBbIX XMBOTHbIX, MOATBEPXKAEHNE NAEHTUYHOCTHN BMAOB [36], a Tak-
Xe yCNoBUS KyNbTUBUPOBaHNSA. NaeHTUdMKaLmMs BUaa He TpebyeTcs 415 KaXA0ro UCNbITaHWs, eC/iM OpraHms-
Mbl NPOUCXOAAT U3 BHYTPMNIabopaTopHON KyNbTypbl.

7.4 KynbTMBUpPOBaHWE TECTOBbLIX OPraHU3MoB

7.4.1 [ns obecneyeHns AOCTATOYHOrO KOMMYecTBa YepBeil ANsi NPOBEAEHNS UCNbITAHUA TOKCUYHOCTM
ocajika Nosie3Ho NOCTOSIHHO NoAAePXUBaTb /1a60opaTOpPHYH KyNbTypy YepBeil. PykoBoAcTBO No MeTofam na-
6opaTopHOro kynbTnBUpoBaHns Lumbriculus variegatus u MCTOYHUKAM CTapTOBbIX Ky/NbTyp NpYBEAEHO B MpU-
noxenuu I. NMogpo6bHas nHopmauma o KybTUBMPOBaHMM 3TOro BUAa npeactasneHa B [3]. [7], [27].

7.4.2 Ana obecnevyeHUss NpoOBeAEHUSA UCMbITAHUA C OpraHu3Mamu TOro Xe BuAa HacTOATENIbHO PeKo-
MeHAyeTCs co3faHune KynbTyp OTAeNbHbIX BUA0B. Heobxoanmo ybeanTbes, 4To Ky/ibTypa U 0COB6EHHO YepBHy,
Mcnosb3yemble B UCMbITAHUAX, HE UMEIOT BUAUMbIX NPMU3HAKOB 3ab60neBaHunii 1 aHoManwuii.

7.5 Boga

7.5.1 PekoMeHAyeTCA 1CMo/b30BaTb BOCCTAHOB/IEHHYO BOAY B COOTBETCTBUM C pykoBoacTBom OICP 203
[37] B kayecTBe HaAOCAA0UYHOW BOAbI B UCMbITAHWAX, OHA TakKe MOXET MCNoMb30BaTbCA ANS NabopaTopHbIX
KynbTyp YepBoii (npunoxeHue A). MNMpy HEO6XOAUMOCTU MOXHO MCMO/b30BaTh NPUPOAHYH0 BOAy. BbibpaHHas
BOJa [O/KHA MMeTb kayecTBO, obecrneymBaroLllee pocT U pa3MHOXEHNEe TeCTOBbIX BUOB BO BPEMS aKKv-
mMatm3aumMm u nepuoga ucnblTaHus 6e3 aHoMasIbHOro BHELUHEro BuAa Win nosefeHus. BbixueaHue, pocT u
pasmHoxeHue Lumbriculus variegatus 661511 noATBEPXAEHbI B 3TOM Tune BoAbl [30], u npeacTaBieHa Makcu-
MasibHas cTaHjapTu3auna yCcnosuii UCNbITaHU U KybTUBUPOBAHKA. Npu NCNOb30BaHUN BOCCTAHOB/IEHHOM
BOAb! YKa3blBalOT ee COCTaB W NPUBOAAT XapakTepuCTUKy BOAbl neper UCMnosib3oBaHMEM MUHUMYM No pH,
COAEPXKaHUIO KNCNOpPOoAa M XEeCTKOCTU (BblpaXeHHOW kak Mr CaC03n). AHann3 BoAbl Ha MUKPO3arpsa3HeHus
nepej 1cnosib30BaHMeM MOXeT NpefoCTaBUTb NONE3HY0 NHAOPMaL Mo (CM. NpuioxeHne b).

7.5.2 3HauyeHne pH Hafocafo0uHOV BOAbI fLO/MKHO HaxoAMTbCS B AnanasoHe ot 6,0 o 9.0 (cm. 6). Ecnn
npejgnosaraeTcs yBenMyeHne KoHUeHTpaunum aMmmmaka, To pH nogaepxvsaot mexay 6.0 n 8.0. Ana ncnbita-
HUS. Hanpumep, cnabbix OpraHnyecknx KUCNoT 3HaveHne pH fosoasaT bydepusaunein Bofbl, UCNOb3yemol B
UCNbITaHWKN, Kak onucaHo B [16]. O6Las XecTKOCTb BOAbl, UCNOMb3YEMOI B UCMbITAHWUM, A0/KHA COCTaBATb
oT 90 go 300 mr CaCO3 Ha NUTp NpUPOAHOI BoAbl. B npunoxeHnn b npuBefeHbl 4ONO/THUTE IbHbIE KPUTEPUM
npuemnemoi BoAbl ANA pa3BefeHns B COOTBETCTBUM C PYKOBOACTBOM [38].

7.6 Ocapok

7.6.1 MpefnoyTUTENBHO MCNO/b30BaTb UCKYCCTBEHHbIA 0CafoK (Takke HasbiBaemblii BOCCTAHOBMEH-
HbIM. CMEeLLaHHbIM VAN CUHTETUYECKUM OCaAKOM), NMOCKOSIbKY He3arps3HeHHbI NPUPOAHbIA 0CafoK M3 KOH-
KPETHOTO MCTOYHMKA MOXET GbiTb HEAOCTYNeH B TeyeHue roAa, M MecTHble OpraHusMbl, a Takke Hanuuuve
MUKPO3arpsi3HeHWi MOryT MOBANATL Ha MCMbITaHUe. Vcnonb3oBaHne UCKYCCTBEHHOIO ocajka MUHUMU3MpyeT
BapnabenbHOCTb YCNOBUI UCMbITAHUS, a Takke BHECEeHWEe MeCTHOW dhayHbl. [lna 1CNonb30BaHNA B AaHHOM
TUNe ncnbiTaHWii pekoMeHayeTcs, cornacHo [6]. [10]. [30], [41}-[43], cneaytoLnii UCKYCCTBEHHBIN 0CafoK Ha
OCHOBE MCKYCCTBEHHOr0o ocafika B cooTBeTCcTBUM C [6], [39] 1 [40]:

a) 4-5 % (cyxaa macca) cdharHoBbIil TOpg: BaXHO NCMONb30BaTh TOPA B BuAE NOPOLLIKA CO «CpedHelr»
CTENEHbIO PA3/IOKEHUS, TOHKO M3MeIbYEHHBIV (pa3mep YacTuy He 6onee 0.5 MM) M BbICYLLEHHbI TONLKO Ha
BO3/YyXe;

6) (20 11) % (cyxas macca) kao/IMHOBOW FANHbI (CogepXaHve KaonmHuTa NpeanoyTUTEeNbHO Bbille
30 %);

B) 75-76 % (cyxas macca) KBapL,eBOro necka (Menkuii mecok ¢ pa3mepoM 4acTtuy, He 6os10e 2 MM. npu
3TOM 60nee 50 % yacTul, 4OMKHO 6bITh B AnanasoHe 50-200 Mkw);
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r) AenmoHnsupoBaHHas Boga ¢ 30-50 % cyxoil macchl ocafka B [LOMOSIHEHME K CYXMM KOMMOHEHTaM
ocagjka,;

[) kap6oHaT Kanbuus xmMuyeckn unctbiii (CaCO3) pobasnsetcsa Ana fgoseneHus pH koHeuyHol cMecu
ocagka.

e) obliee coaepxaHve opraHuyeckoro yrnepoga (TOC) B KOHEYHO cMecK A0/HKHO cocTasnATb 2 %
(= 0.5 %) cyxoli maccbl ocafKka 1 40BOAMTLCSA COOTBETCTBYIOWMMY KO/MyecTBaMm Topda 1 necka B COOTBET-
CTBUW C MEpPeYnCeHnamMn a) u B).

X) KOpM, Harnpumep nsMesibyeHHble NUCTbA Kpanusbl (Urtica Sp B COOTBETCTBUM C (papMaLeBTUYECKUMU
cTaHgapTamu 4na notpebneHns 4enoBeKOM) WM CMECU U3MesibYeHHbIX NCTbeB Kpanmebl Urtica sp ¢ asb-
tha- uenntonosoii (1:1), B konmyectee 0.4-0.5 % cyxoil macchl ocagka B fONOSIHEHNE K CYXUM KOMMOHEHTaM
ocafika corfiacHo npunoxexuo B.

7.6.2 NcTouHvKM Topha, KaoNMHOBOM FNKHBI, NUTATENIbHOTO Matepuana u necka Ao/KHbI 6biTb N3BECT-
Hbl. B fononHeHne K nepeyncnennio x) B [6] npuBeAeHbl albTepHaTUBHbIE pacTUTe/IbHble MaTepuans! Ans
MCMOMb30BaHNA B Ka4eCTBe MCTOUYHUKA NUTaHWA; 06e3BOXEHHbIe IMCTbA Wwenkosuubl (Morus alba), nonsyunii
nnu 6enbiin knesep (Trifolium repens), wnuHat (Spinacia oleracea) nny oBcsHas 3n1akoBas Tpasa.

7.6.3 BblGpaHHbIii ICTOYHWK NUTaHUA [06aBAAIOT 40 WX BO Bpems oboralleHust ocagka UCnbiTyeMbiM
BELeCTBOM. BblbpaHHbIA UCTOYHMK NMUTaHUS JO/HKeH obecneumBaTb MO MEHbLUE Mepe NpuemMaemblii ypo-
BEHb Pa3MHOXeHUS B KOHTposne. AHanvM3 UCKYCCTBEHHOrO Ocajka Wan ero KOMMOHEHTOB Ha MUKpO3arpss-
HeHUs nepej 1Crnonb3oBaHMeM MOXET NpefocTaBUTb NosesHy uHdopmalmio. MNMprMep NPUroToBAEHUS UC-
KyCCTBEHHOrO ocajika onucaH B npuioxeHun B. CMelBaHne Cyxux KOMMNOHEHTOB TaKxe [0oMycTUMO, ecnu
[oKasaHo, 4To nocne fobasfeHNs HaAo0CafouYHON BOAbI HE NMPOUCXOAUT pasfenieHNs KOMMOHEHTOB ocafka
(Hanpvmep, nnaBatoLme YacTuubl Topda) 1 4To Topd M 0cafoK B 4OCTATOYHON CTeNeHN KOHAULMOHMPOBa-
Hbl (CM. 7.6.4 1 npunoxeHne B). VickycCTBEHHbIN 0cafok crnefyeT oxapakTepnsoBarb MUHUMYM MO UCTOYHUKY
KOMMOHEHTOB, pacnpejeneHunto yacTul, no pasmepam (NPOLEHT necka, una u ruHbl), 06bLemy cogepxaHuio
opraHuyeckoro yrnepoga (TOC). cogepxaHunio Boapl U pH. N3mepeHune okucnntenbHo-BOCCTaHOBUTESTLHOIO
noTeHymana ABNseTca HeobA3aTe IbHbIM.

7.6.4 Tpu HEOGXOAMMOCTH, Hanpumep ANna OnpefenieHHbIX Lenei ncnbiTaHnus, NPUMpPoAHbIA ocafok u3
He3arpsi3HeHHbIX y4acTKOB MOXET Takke CNYXWUTb B KaueCTBe MUCMbITYEMOro W/WAW Ky/bTypasbHOro ocajka
[3]. OpgHako npw “cnosb3oBaHUM NPUPOAHOrO OCajKka ero credyeT oxapakTepusoBaTb MUHUMYM MO WUCTOY-
HUKy (MecTo oT6opa). pH 1 cogepxaHuo aMMuaka B NOPOBOI Boge, 06LLEMY COAEPXaHWUI0 OpraHN4yeckoro
yrnepoga (TOC). cogepxaHuio asoTa, pacnpefesieHno YyacTuy, no pasmepy (Necok, un u ravHa B NpoueHTax)
1 NPOLIEHTHOMY COAEePXaHWio BOAbI [7], N OH He [O/KEeH cofepXaTb HUKaKNX 3arpA3HEHnli n Apyrux opraHuns-
MOB. KOHKYPUPYIOLLMX C UAN NUTAIOLWMUXCA TECTOBLIMU OpraHusMamu. M3amepeHune okucantenbHO-BOCCTaHO-
BUTE/NIbHOTO NOTEeHLMana n emMKoCT KaTMOHHOro obmMeHa siBnisieTca HeobsAsaTenbHbIM. MNepeq oboraweHnem
UCMbITYEMbIM BELLECTBOM NPUPOAHBIA 0Caf0K Takke pekoMeHAyeTCs KOHAMLMOHMPOBaTbL B TeyeHne 7 CyT B
ycnosusx, npeobnagawowmx B nocneqyoliem ncnoitTaHun. B koHue nepuofa KOHAULMOHMPOBAHUA Hagoca-
[OYHYI0 BOAY YAANSAIT U YTUNU3UPYIOT.

7.6.5 Vicnonb3yeMblil 0cafoK AO/MKEH UMETh KayecTBO, obecneynBatoLLlee BbDKMBAHMNE N Pa3MHOXEHUe
KOHTPO/IbHbIX OPraHN3MOB Ha NPOTSXEHWW BCEro nepuoaa BO3feicTBus 6e3 aHOMasibHOr0 BHELUHEro BuAaa
nnun nosefeHns. KOHTPOsIbHbIE YepBU AO/MKHbI 3apblBaTbCA B 0Caf0K W 3arnatbiBaTb ero. PasmHoxeHve B
KOHTPO/Se [O/KHO COOTBETCTBOBATbL MO KpaivHei mMepe KpuTepusm OOCTOBEPHOCTM, onucaHHbIM B 6.1. Pe-
TMCTPUPYIOT Ha/IMYME UM OTCYTCTBUE (DeKasibHbIX LWapUKOB Ha MOBEPXHOCTU OcCafkKa, ykasblBaloLlmnx Ha 3a-
rnaTblBaHue ocafjKa Y4epBAMU, N ITO MOXET ObiTb MONE3HbIM AN1A UHTEprpeTauun pe3ynbTaToB UCMbITaHW! B
OTHOLWIEeHUN NyTei Bo3aeicTens. JononHutenbHas nHopmaumsa o 3arnaTtbiBaHNM ocagka MOXeT GbiTb Nony-
YeHa ¢ NOMOLLbID METOA0B, ONUCAHHLIX B (24), [25]. [44] v [45]. yka3biBaloLWMX Ha 3arnaTbiBaHWe ocajka uiu
Bblle/IEHNE YacTUL, TECTOBLIMU OpraHu3Mamu.

7.6.6 Mpouenypbl NOArOTOBKM NPUPOAHBLIX OCaAKOB Nepes 1cnoib3oBaHMeM B nabopaTopuu onucaHbl B
[3]. [7] n [12]. NoaroToBKa 1 XpaHeHne UCKYyCCTBEHHOIO ocajka, PeKoOMeHAyeMoro A1 UCNOo/ib30BaHUs B UC-
nbiTaHny ¢ Lumbriculus, onvcaHbl B npunoxeHun B.

7.7 BHeceHMe ncnbiTyemMoro sewecrea

7.7.1 Ocapiok o6oraLiatoT UCTbITYEMbIM BELLECTBOM. [OCKOMbKY GOMbLUMHCTBO WUCMLITYEMbIX BELLECTB
VIMEET HU3KYI0 pacTBOPMMOCTb B BOAE, TO WX PACTBOPSIIOT B MOAXOASLLEM OPraHNYyeckom pactBopuTesne (Ha-
npuMep. aueToHe, H-reKkcaHe. LMKIorekcaHe) Npu MUHUMaibHOM 06beme /15 MPUroTOB/IEHNS! CTOKOBOTO pac-
TBOpA. [115 NPUroTOBNEHUS UCTILITYEMbIX PACTBOPOB CTOKOBbI/ pacTBOp pa36baB/sioT TEM Xe pPacTBOPUTENEM.
TOKCUYHOCTb U NIETy4YeCTb PacTBOPUTENS, Y PACTBOPMMOCTb MCTLITYEMOrO BELLECTBA B BbIGPAHHOM pacTBopuUTesie
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ABNSAOTCA OCHOBHbIMU KPUTEPUSIMU NPU BbIGOPE NOAXOAALLEr0 CoMbunusmpytolero areHTa. 4ns Kaxaoro
YPOBHSA KOHLEHTpaLun UCNosb3yloT 04MHaKOBbIi 06beM COOTBETCTBYIOWEero pacteopa. Ocafok oboralatoT
60/1bWMN 06bEMaMM PacTBOPOB WCMbITYEMOrO BeLeCTBa A8 KaXA0ro YPOBHS KOHUEHTpaunii, Y4Tobbl Mu-
HMMMW3MPOBaTb BapuabeibHOCTb KOHLLEHTPALMM UCMbITYEMOrO BELecTBa MeXay NOBTOPHOCTAMMU. Kaxablii n3
NCMbITYEMbIX PAcTBOPOB 3aTeM CMeLLUBAatOT C KBapLEBbIM NeckoMm cornacHo 7.6.1 (Hanpumep. 10 r kBapue-
BOrO Mecka Ha ucnbiTyeMblli cocyq). [, NoAHOro BNWTbIBaHWA pacTBopa KBapLeBbiM NEeCKOM A0CTaTOYHbIN
o6bem cocTtaBnseT 0.20-0.25 mn Ha 11 necka. 3ateM pacTBopuTe b BbinapmBaroT focyxa. [na MuHummsauum
noTepb MCMbITYEMOro BelecTBa MpyY COBMECTHOM BbiNapuBaHuu (Hanpumep, B 3aBUCMMOCTU OT AaBNeHus
napa BellecTBa) MOKPbITbIA NECOK NCNO/b3YIOT Cpasy Xe nocse BbiCbixaHns. Cyxoi Necok CMeLunBatoT ¢ Noj-
XOASALMM KOSIMYECTBOM 060ralleHHOro ocajika C COOTBETCTBYHOLMM YPOBHEM KOHLEHTpaumu. Mpy npurotos-
NIeHNn ocagjka y4uTbiBatoT KOIMYECTBO Necka B CMEeCH MCMbITYeMOro BeLecTBa C NMeckom (T. e. ocafok cne-
ZyeT roToBUTb C MeHbLUMM KONMYecTBOM necka). OCHOBHOe NpenMyLLecTBO 3TOl NpoLeaypbl 3ak/ivaeTcs B
TOM. YTO pacTBOpPUTE b NPAKTUYECKN HE BHOCMTCS B 0CAAO0K [7]. AnbTepHaTMBHO, HanpuMep 48 NPUPOLHOro
ocafika, UcnbiTyeMoe XMMnyeckoe BeLLecTBO A06aBnA0T B 060ralleHHY0 BbICYLLEHHYI0 1 MeKO U3MesbyeH-
HYI0 NOpLMI0 0cajka, Kak onncaHo Bbllle A1 KBapLeBOro necka, Uim UCnbITyeMoe BeLecTBO NnepemMeLunsatoT
C B/IQXHbIM 0CaJKOM C MOC/eAyloLM ucnapeHmem niboro conbunmsvpyowero areHTa. MNpu BHeceHUn
MCNbITYEMOro XMMWYECKOTo BelllecTBa 06ecneynBaloT ero TuaTesibHoe U paBHOMEpPHOe pacnpejesneHne BHY-
Tpy ocagka. Mpn Heo6X0AMMOCTV aHa/IM3npPYyT AONOHUTENIbHBIE NPOG6LI A5 NOATBEPXAeHNA Tpebyemoii
KOHLeHTpauun B ocajke, a Takke onpegesieHns cTeneHn ogHOpoAHOCTU. OnA noATBepXAeHus Tpebyemoii
KOHLeHTpaLuy B ocagke Takke aHa/M3vnpyloT 4ONOMHUTENbHbIE MPOGLI UCNbITYEMbIX PACTBOPOB. MOCKObKY
pacTBopuTeslb UCNONb3YIOT A1 HAHECEHWUA WCMbITYEeMOro BellecTBa Ha KBapLeBbIi Mecok, TO cregyeT uc-
nosib30BaTb KOHTPOJIb Ha PacTBOPUTESb, KOTOPbI/ FOTOBAT C TakUM Xe KOJIMYEeCTBOM PacTBOPUTENSA, Kak B
UCNbITYEMOM OcCafKe. YkasblBaloT MeTof, Cnonb3yeMblii A5 oboraleHuns, a Takke npuBoasaT obocHoBaHve
BbIbOpa onpefeneHHoN npoueaypsbl oboralleHus, 3a UCKIYeHeM onMcaHHol Bbiwe. Cnocob oboralleHns
afanTMpylT K U3NMKO-XMMUYECKMM CBOWCTBAM WCMbITYEMOro BELLecTBa, Hanpumep 418 NpeaynpexaeHus
noTepb M3-3a UCNapeHns BO Bpems oboralleHns unv ypaBHoOBellMBaHuA. JononHUTeNbHOe PykoBOACTBO NO
npoueaype oboralleHns npusoanTcs MUHUCTEPCTBOM OXpaHbl OKpyxatLein cpedbl KaHaabl (1995) [46].

7.7.2 Mocne npuroToBneHus oboralleHHOro ocajka, pacnpefefnieHus ero B NOBTOPHOCTU UCMbITyEMbIX
COCY[l0B W 3a/IMBKM UCMbITyeMOl BOAOW TpebyeTcs obecneunTb pacnpefesieHre UCnbITyeMoro BelecTsa 13
ocagka B BogHyw dasy (3). [7]. [9]. MNpeanoyTUTENBHO 3TO OCYLLECTBASATL B YC/IOBUSAX TeMnepaTtypbl U as-
pauuun. Ucnosb3yembix Npyu ucnbiTaHnm. COOTBETCTBYIOLLEE BPEMS YpaBHOBELLUMBAHWUSA SIB/IAETCA B KaXAOM
cnyyae cneundmnyeckum A8 ocagka v XMMUYecKoro BelecTBa u MOXeT HaxoAWTbLCS B Npejenax oT YacoB A0
CYTOK, @ B pefKux ciyyasix 40 HECKOMbKUX Hedenb (4-5 Hepenb) [27]. [47]. B aToM ncnbiTaHNM ypaBHOBELLU-
BaHVWe MOXeT OTCYTCTBOBAaTb, HO PEKOMEeHAyeMblii Nepuos ypaBHOBELLMBAHUS COCTaB/AeT oT 48 4 A0 7 cyT.
Takum 06pa3om, Bpems gerpagaLluy UCNbITYEMOro BeLecTBa CBOAUTCA K MUHUMYMY. B 3aBMCHMOCTY OT Lenu
UCNbITaHWA, HaNpUMep ecnn MMUTUPYIOTCA YC/TOBUS OKpYXalolwei cpefpl, 06oraleHHbll 0cafoK ypaBHOBe-
LUMBAIOT WK BbILEPXMBAKOT B TEUEHME A/IMTENIbHOTO NEPUOSAa BPEMEHN.

7.7.3 B KOHLe faHHOro nepvoja ypaBHOBELUMBaHWA OnpeaensioT KOHLEHTpaumio UCNbITyeMoro Belle-
CTBa B MafoCcafouHON XNAKOCTN 1 6ONbLLIOM KOIMYECTBE Ocajka no MeHbLUel Mepe npy Hanbosiee BbICOKOW 1
HW3KOW KOHUEeHTpauun. [laHHble aHaIMTUYeCcKne N3MepPeHNa UCNbITYEMOro BeLlecTBa No3BOJIAT paccunTatb
MaccoBbIil 6anaHc 1 BbIpasnTb pe3y/bTaTbl HA OCHOBE YCTAHOB/IEHHbIX HauYaslbHbIX KOHLEHTpauuii. Kak npa-
BM0. OT60p NPo6 HapyliaeT uan paspywaeT cucTeMmy ocafok-soda. MoaToMy 06bIYHO He npefcTaBnseTcs
BO3MOXHbIM MCMO/b30BaTh Te Xe NOBTOPHOCTW ANns oTbopa nNpob ocagka v yepseil. CrnedyeT NOAroTOBUTHL
[ONONHNTENbHbIE «aHAIUTUYECKNEe» COCYAbl COOTBETCTBYHOLLMX pasmepoB, 06paboTaHHble aHanormyHbIM 06-
pa3om (B TOM yucne B NPUCYTCTBUU TECTOBbLIX OPraHM3MOB), HO KOTOPblE HE UCMOb3YIOT AN 6UONOTNYECKNX
HabnoaeHnii. Pasmepbl cocyaa BblbMparoTcsa Takum o06pasom, 4Tobbl o6ecneynts Heo6XxoAMMOe KOIMYecTBo
npo6 A5 NpoBefeHNs aHaNnTUYecknx MeTofoB. MoapobHas nHdopmalmsa no otéopy npob onucaHa B 8.7.1.1.

8 lpoBepeHne ncnbiTaHmA

8.1 TlpeaBapuTtesibHOe UCMbITaHNe

Ecnu mMHopMaumsi 0 TOKCUMYHOCTM UCMLITYeMOro BewecTBa Ana Lumbriculus variegatus oTcyTcTBy-
€T, TO MO/IEe3HO MPOBECTU NpeABapuUTeibHbI SKCMEPUMEHT C Lie/Ibio OnpeAeneHns AnanasoHa npeaesbHbix
KOHLLEHTpauuii, KoTopble 6yayT UCMbITLIBATLCA B KOHEUHOM UCMbLITAHWUM, @ TakKe AN ONTUMU3aLnmn YCnoBuii
npoBeAeHNsl IKCNeprMeHTa B KOHEUYHOM MCMbITaHUU. C 3TOW Lenblo NCMosb3YIoT P WNPOKO Pa3HECEeHHbIX
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KOHLEHTpaLMii UCMbITYEMOrO BELLECTBA. YepBu NOABEPraloTCs BO3AENCTBUIO KXoV KOHLEHTpauuu Uchbl-
TyeMOoro BellecTBa B TeUeHue nepuofa (Hanpumep. 28 cyT. Kak U B KOHEYHOM MCMbITaHWK), NO3BONAOLEMY
OLEHUTbL COOTBETCTBYIOLLME UCMbITYEMble KOHLEHTPALMU: NOBTOPHOCTU B JaHHOM Cflyyae He TpebywoTcs. Bo
BpPEMSI MPefBapUTENIbHOTO UCMbITaHWS HAGMIAT U PErMCTPUPYIOT NOBEAEHME YepBeli, HanpuMep BbINos-
3aHMe M3 ocafika, KOTOpoe MOXeT GbiTb BbI3BAaHO MCMbITYyeMbIM BELLeCTBOM W/WKM BO3AENCTBMEM Ocafka.
KoHueHTpaumu 6onee 1000 MI/Kr ocafka Cyxoil Macchl B NpeABapuTelbHOM UCTILITAaHUM HE NPOBEPSIOTCS.

8.2 KoHeuHOe ucnbiTaHue

8.2.1 B KOHEYHOM WCMbITAHNN UCNOMb3YIOT HE MEHEE MATU KOHLEHTpauuii, Bbi6paHHbIX, Hanpumep, Ha
OCHOBE pe3y/ibTaToB MNpefBapuTe/IbHOro UCMbITAHWA MO ONpefesieHVio AnanasoHa npefesibHbIX KOHUeHTpa-
unii (cm. 8.1) cornacHo 8.3.2-8.3.5.

8.2.2 B f,ONOJIHEHUE K UCMbITYEMbIM COCYlaM BK/IIOHAKT KOHTPO/b (4151 NOBTOpHOCTe cM. 8.3.3-8.3.5),
cogepxalinii Bce KOMNOHEHTbI, 38 UCK/TIYEHEM UCMbITYEMOrO BellecTBa. Ecnm 4na BHeCEHUA UCnbITyeMoro
BellecTBa MCNO/b3YHT COMOUNN3NPYIOLLMIA areHT, TO OH He JO/HKEH OKasblBaTb CYLLECTBEHHOrO BAUSHUA Ha
TeCTOBble OpraHu3mbl, YTO yCTaHaB/MBAETCS BK/OYEHMEM [OMOSIHUTENIbLHOTO KOHTPOS TOJSIbKO Ha pacTBo-
puTensb.

8.3 [usaliH ncnoiTaHus

8.3.1 [nzaiiH ncnbiTaHMA OTHOCMTCS K BbIGOPY KONMYeCTBa M AuanasoHa pasHeceHus UCMbITyeMbIX
KOHLIeHTpaLmii, kKonnyectTsa COCyA0B A1 KaXA0W KOHLEHTpauuu 1 Konnyectsa Yepseli, BHOCUMbIX B COCYA.
[nszaiiHbl ¢ onpegeneHnem ECX yctaHoBneHnem NOEC v npoBegeHMeM WUCMbITAHUS NO ONpefesieHnto gua-
nasoHa npefesibHbIX KOHLEHTpaLuii onucaHsl B 8.3.2-8.3.5.

8.3.2 3hpekTnBHAA KoHUeHTpauusa (Hanpumep. EC50, EC25, EC10) u guana3oH KOHLEHTpaLuii, B KOTO-
poM AelicTBUE UCMbITYEMOro BeLlecTBa NpeAcTaBnsAeT MHTepec, AO/MKHbI OXBaTblBaTb KOHLLEHTpaLmMK, BKO-
YyeHHble B ucnbiTaHve. Cnepyet n3beraTb IKCTPANONALMUM 3HAUNTENBHO HUXKE Camoli HU3KOW KOHLeHTpauuu,
B/IMAIOLWEN Ha TeCcTMpyeMble OpraHu3Mbl, WX Bbille CaMOV BbICOKOW WCMbITyemoli KOoHueHTpauuun. Ecnu, B
UCK/TIOUNTESIbHBIX CyYasnx, Takas aKCTpanosauusa npoBoAUTCS, TO B OTYETE NPeACcTaBAlT ucyepnbisawLee
o6ocHoBaHue.

8.3.3 [na onpepeneHus EC* TpebyeTca He MeHee NATU KOHLEHTPaUMii MUHUMYM B TPEX NOBTOPHOCTAX
ONA KaXO0W KOHUEeHTpauuu: ANa KOHTPOSIA PEKOMEHAYITCS WeCTb NOBTOPHOCTEN WAW. eCAN OH UCNOSIb3Y-
eTCsl, KOHTPO/Ib HAa pacTBOpPUTESb A1 NOBbIWEHNSA [OCTOBEPHOCTU OLEHKM BapuabesibHOCTU KOHTpons. B
nbom cnyyae, xenarenbHO UCMOMb30BaTh 4OCTATOYHOE KO/IMYECTBO UCMbITYEMbIX KOHLLEHTpaumnii 4nsa ycra-
HOBMeHMs nogxodsieli mofenu. VIHTepean Mexay KOHUEeHTpauusamu He Ao/keH 6biTb 6onblie AByX (Mc-
KoYeHre MOXeT ObITb CAeaHo A5 C/yYaeB, eC/IN KpMBas KOHLEHTpauna-adekT MMeeT NOJIOrMiA HaKMoH).
Konuyectso NoBTOpPHOCTEW B KaxAol 06paboTke MOXET ObiTb YMEHbLIEHO, eC/IM KOIMYECTBO UCMbITYyEMbIX
KOHLeHTpauwii ¢ apchektammn B guanasoHe S-95 % yBennyeHo. YBenmyeHne KoanyecTsa NOBTOPHOCTEN Un
YMeHblUEeHWe Anana3oHa UCNbITyeMbIX KOHLEHTpaLuii NpuBoAnT K 6o1ee Y3KUM J0BEPUTE/bHBLIM MHTepBaiam
ONS UCnbITaHus.

8.3.4 Ecnu Heobxogumo ycTaHoBUTb 3HavyeHns LOEC/NOEC. To ucnosnb3yloT He MeHee NATW UCMbITY-
€MbIX KOHLEHTpauuii B YeTbipex MOBTOPHOCTAX (47159 KOHTPONA PEKOMEHAYeTCA LeCTb NMOBTOPHOCTEl wnw,
npu UCMNoNb30BaHUN PACTBOPUTENS, KOHTPO/b Ha pacTBOpUTESNb AN Y/YULIEHUA OLEeHKU BapuabesibHOCTU
KOHTPO/IfA), & UHTepBas1 MeXAy KOHLeHTpaumeli He Jo/mKeH 6biTb 60/bLIe ABYX. HekoTopble cBefeHus o cTa-
TUCTUYECKOW MOLLHOCTU, NOIYYEHHbIE MNPV NPOBEPKE FMNOTE3 B KOMbLEBOM METOAe UCMbITaHUs, NpMBeAeHbI
B NpuaoxeHuun .

8.3.5 OnpefeneHne ananas3oHa npegefbHbIX KOHLEHTPaLuii BbINOHAETCA (C UCNOMb30BaHWeM OfHOW
MCMbITYEMOM KOHLEHTpaununM U KOHTPO/ISA), ec/in npeanosaraercs oTcyTcTBme ahpekToB BNAOTb 40 1000 mr/kr
ocafka Mo cyxoli macce (Hanpumep, Mo AaHHbIM MpeABapuTENbHOrO UCMbITAHUA NO OnpeAeneHuo guana-
30Ha NpefenbHbIX KOHUEHTpauuii) UM ecnu ucnbiTaHne B OAHOW KOHUEeHTpauun 6ygeT AOCTaToOuHbIM A1
noATBepXaeHNs nHTepecytowero 3HadyeHns NOEC. B nocnegHem cnyyae nogpobHoe o60cHOBaHUe Bbl6O-
pa npefenbHON KOHUeHTpauun cnegyeTt BKIOUUTbL B OTYET O NPOBeAEeHWW WUCNbiTaHus. Llenbio ucnbitaHus
no onpefeneHnto gnanasoHa npejesbHblX KOHLEHTpaunin SsBnseTcs NpoBefeHne UCMbITaHWs B [OCTaTOYHO
BbICOKOI KOHLiEHTpaLuu Ans Toro, 4Tobbl MO3BONNTL SKCNEpUMEHTaTopaM, NPOBOAALLMM UCTbITAHNE, UCKII0-
YNTb BO3MOXHbIE TOKCMYeCKNe ah(PeKTbl BelecTsa U YCTaHOBUTL NpefesibHY0 KOHLEHTPaLuio, koTopas He
oxugaetcsa B Mo6oi cutyaummn. PekomeHayeTca KoHueHTpaums 1000 mr/kr (no cyxoii macce). O6bIYHO He-
06X0AUMO HE MeHee LIeCTU MOBTOPHOCTENW Kak A1 OMbITHOTO WCMbITaHWA, Tak U AN1a KOHTpons. HekoTopble
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CBEAEHNSI O CTAaTUCTUYECKOW MOLLHOCTU, NOJyYEHHbIE NMPU NMPOBEPKE TMNOTE3 B KO/IbLEBOM MeToAe UCMbITa-
HUs, NpUBEAEHbI B NPUIOXEHNUM [,

8.4 YcnoBusl Bo3aeiicTBus

8.4.1 TecToBble OpraHu3Mbl

8.4.1.1 WcnbiTaHue NpoBoAMTCA HE MeHee 4YeM ¢ 10 YyepBAMU A/18 KaX0 NOBTOPHOCTU, KOTOpPbIE MC-
nofb3ylTca ANS onpefeneHus 6uonornyeckux nokasarenei. [laHHoe KONMYECTBO YepBseli COOTBETCTBYeET
npvMepHo 50-100 mr BnaxHoii 6romaccel. MpuHMMasn codepxaHue cyxoro Belectsa 3a 17,1 % [48], nony-
yaeTcs npuban3nTensHo 9-17 Mr cyxoii 6uomacchl Ha cocys. AreHTCTBO N0 0XpaHe okpyxatolleli cpeapl CLUA
(2000 [7]) pexkoMeHAyeT MCMO/b30BaTb YPOBEHb 3arpy3ku, He npesbiwatowmii 1:50 (cyxoii 6uomaccel: TOC).
[lna NCKyCCTBEHHOro ocajka, onMcaHHOro B 7.6.1. 3TO COOTBETCTBYET NpumMepHo 43 r ocajka (cyxas macca)
Ha 10 uepBeli npu cogepxaHun TOC Ha ypoBHe 2.0% cyxoro ocagka. Ecnu ncnonbsyetcsi 6onee 10 uepseii
Ha cocyf, TO KONMYecTBO ocajka W nafocafouHon BOAbl CrieflyeT CKOPPEeKTUPOoBaTb COOTBETCTBYIOLWMUM 06-
pasom.

8.4.1.2 Bce yepBu, UCMO/Mb3YyEMbIE B UCMbITAHUW, [O/IKHbI MPONCXOAUTL U3 OAHOIO UCTOYHMKA U UMETb
o/iHaKkoBoe (PU3N00rMyeckoe CoCcTosiHMe (CM. npunoxeHve IN)- Yepsn oT6MpaloTcsa 0AMHAKOBOIO pasmepa
(cm. 8.4.1.1). lononHUTENbHbIE NPO6bLI NAPTUM MK CTOKOBOW KynbTyphbl YepBeli pekomMmeHAyeTcsi B3BeLVBaTb
nepeg ucnbiTaHNEM [N OLEHKN CpefHeil Macchl.

8.4.1.3 Yepseli, NCnosib3yembiX B UCMbITAHWUN, U3BNEKAIOT U3 KyNbTypbl (CM. npunoxexune IN). KpynHble
ocobu (nonoso3pesble) 6e3 NpM3HaKOB HefaBHel hparmeHTauMm NePeHoCAT B CTEKNAHHYO nocydy (Hanpu-
Mep. valukv lMeTpu), cofepxallylo YNCTYt0 BOAy. 3aTeM UX CUHXPOHM3UPYIOT, Kak OnucaHo B NpuioxeHuu I
Mocne pereHepauun B TeveHne ot 10 4o 14 cyT ANA UCMbITAHWA UCMONb3YIOT HENOBPEXAEHHbIX LEesbIX Yep-
Beli 0[IMHAKOBOro pasMepa, KOTOpble aKTMBHO MaBatT WM MOA3atT MOC/e OCTOPOXHOrO0 MexaHW4eckoro
BO34eicTBMA. Ecnv ycnoBusi UCMbITAHWA OT/IMYAOTCS OT YCNOBWIA KyNbTUBMPOBaHWA (Hanpumep, no Temne-
paType. CBETOBOMY pexvMy 1 nafocafoyHoi BoAe), TO AOCTATOYHOW ABNAETCA akkNuMaTu3auns, Hanpumep,
B TeyeHue 24 4 npu Temnepartype, CBETOBOM pexume, a Takke ¢ UCNOb30BaHMEM Maf0Caf0uHON BOAbI, Kak
B MUCMbITAHUN, A8 afanTaunm Yepsei K yCI0BUAM UCMbITaHWS. AfanTUpOoBaHHbIe ONNToOXeTbl pacnpeaensor
NMPON3BOJIbHO B UCTIbITYEMble COCYApbl.

8.4.2 KopmneHune

MockosbKy KOpM [06aBMAT B 0Caf0K A0 (UM BO BpeMsi) BHECEHUA UCMbITYyeMOro Bellectsa, TO [0-
NOJIHUTENILHO YepBeli He KOPMAT BO BPEMS UCMbITAHUSA.

8.4.3 CBETOBOI1 Nepuog n Temnepatypa

CBeTOBOI1 Neprog Npu Ky/IbTUBMPOBAHUY Y UCTIbITAHUN 06bIYHO cocTaBseT 16 4 [3]. [7]. UHTeHcuMBHOCTb
cBeTa flo/XHa noAfepXxusaTtbCs HU3Kol (Hanpumep. 100-500 51K), MMWUTUPYSA NPUPOAHBIE YCIOBUA Ha Mo-
BEPXHOCTM 0cajika, U ee OLEeHMBAT He MEHEE OfHOro pasa B TeYeHue nepuoja Bo3feicTBus. Temnepartypa
nomkHa coctaenAaTh (20 £ 2) °C B TeueHue BCero UcnblTaHus. PasHOCTb TemMnepaTtyp Mexay UCnbITyeMbiMu
cocyfamu He fo/MKHa nNpeBbllwaTth + 1 °C B yka3aHHbIi MOMEHT nsmepeHus. icnbiTyemble cocy/ibl NPON3BO/Ib-
HO MomeLlalT B TepMOCTaT WM MECTO, B KOTOPLIX MPOBOAUTCA UCMbITAHME, Hanpumep, Ans MUHUMU3aALUK
N3MEHEHUsA YPOBHA Pa3MHOXEHMSA 3a CcHeT pPacnosioxXeHUs CocyfoB.

8.4.4 Aspauus

HapocagouHyo Bofy B UCMbITYEMbIX COCYyAax NoABepralT Nerkoi aspauuu (Hanpumep. 2-4 nysbipbka
B CEKyHAy) Yepes3 nacTepoBCKYo NUNeTKy, 3athUKCUPOBaHHYO NMPUMEPHO Ha 2 CM BbiLle C/1051 ocajka Anis Mu-
HUMM3aLun BO3MYLLIEeHNA ocafka. Heobxoanmo cneauntb, YTobbl KOHLEHTPaLMSA pacTBOPEHHOrO K1ucopoga He
cHmxanacb Huxe 30 % HacbiweHnnsa Bosgyxa (ASV). Mogayy Bo3gyxa KOHTPOMMPYIOT U NpU HE06X0AMMOCTMN
perynvpytoT He MeHee OfIHOro pasa B fieHb Mo pabounmM AHAM.

8.5 lV3mepeHua KayecTBa BOAbl

B nagocajouHoii Boge M3mMepsiioT ciedylolime nokasate i kauecTsa Bogpl:

- TemnepaTypa: B Hauyasle U B KOHLie Nnepuoja Bo3AeicTBUS He MeHee YeM B OJHOM UCMbITYEMOM CO-
cyfile ANs KaX[ol KOHLEHTpauuu 1 OJHOM WCMbITYEMOM COCYAE B KOHTPOJIE OfAMH pa3 B Hefesio; Mo BO3-
MOXHOCTM TemnepaTypa B OKpyxatowei cpefe (OKpYXalLero Bo3ayxa uim BoAsHON 6aHu) 4ONOSHUTENIBHO
perucTpupyeTcs, HanpuMep exeyvacHo;

- CoAepXaHve pacTBOPEHHOTO KMCIOPOAA: B HAYasie 1 B KOHLLE Nepuoja BO3AeNCTBUSI He MEHEe YeM B
OfHOM WCMbITYEMOM COCYAE A/1S KAX/AO0W KOHLEHTpauum 1 04HOM UCMbITYEMOM COCYAEe B KOHTPOJIE OAMH pa3
B HEAeso; BblpaXaeTcs B MUMIMTPAMMax Ha NMTp v NpoueHTax ASV (3HaueHue HacbIWEeHNsl BO3ayXa);
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- nojava Bo3gyxa: cnefyeT KOHTPO/IMpoBaTb HE MeHee OAHOro pasa B AeHb Mo pabouvm AHAM W npu
Heob6X04MMOCTUN perynmpoBsarthb;

- pH; B Havane v B KOHUE nepuoAa BO3LENCTBUS HE MeHee YeM B OAHOM UCMbITYEMOM cocyge AN1s
KaXXAol KOHLEeHTpaLmMm 1 ogHOM UCNbITYEMOM COCYAE B KOHTPO/IE OAMH pa3 B HELEeNHo;

- 06Lasn XecTKOCTb BOApl; B Hayasie U B KOHLLe Meproda UCMbITaHUA He MeHee YeM B OfHOl MoBTOp-
HOCTU B KOHTPOJ/Ie U OAHOM WCNbITYEMOM COCyfe NPy camoii BbICOKOW KOHLEHTpaLuMm; BblpaxaeTcs B MUIIN-
rpammax Ha nutp CaCo03;

- obLlee cogepxaHne aMMuaka; B Ha4yase nepuoja Bo3AeicTB/A HE MEHee YeM B OfHOV NMOBTOPHOCTM
B KOHTpO/IE M OAHOM UCMbLITYEMOM COCYZe AN KaXkKA0M UCMbITYEeMOI KOHLEeHTpauuy, a 3aTem Tpu pasa B He-
[ento; BblpaxaeTcs B muanaurpammax Ha amtp NH,* nam NH3 unu obweit ammuak-N.

Ecnu ona namepeHns napameTpoB KayecTBa BoAbl TpebyeTcss 0TOOp 3HAUMTENIbHOTO KO/IMYeCcTBa BOAb!
13 COCyZO0B, TO Lie/slecoo6pasHo Ana 3Tol Lenu NoAroTOoBUTb OTAE/bHbIe COCYAbl A1 U3MEPEHNS KadyecTBa
BO/bl, YTOObI HE N3MEHATbL 06bEMHOE COOTHOLLEHNE BOAA-0CaA0K.

8.6 Bbuonornyeckne HabnwaeHnA

8.6.1 Bo Bpems BO3eiicTBMA CrefyeT HabM0AaThk 3a UCMbITYEMbIMU COCYAaMu A8 BU3YaslbHON OLLEHKN
No6GbIX NOBEAEHYECKNX OT/IMUNIA YepBeii (Hanpyumep, BbiNoa3aHne U3 ocajka, ekasibHble Wapuku, BUaUMble
Ha NoBEPXHOCTW Ocajka) No CPaBHEHMIO C KOHTPoneM. HabnogeHns perncTpupyior.

8.6.2 B KOHLIe UCMbITAHUS OLEHUBAIOT KXy NOBTOPHOCTb (AONOMHUTE bHbIE COCYAbl, NPefHa3HaueH-
Hble 419 XMMWYECKOTo aHann3a, MoryT 6biTb UCKOYEHbI U3 TAKOW OLEeHKKM). NS U3BneyYeHnss BCcex Yepseii u3
MCMbITYEMOro cocyfa UCnonb3yT noaxoaawuii Metog,. CnegyeT nposBAATb OCTOPOXHOCTb, YTOObI He NoBpe-
OnTb yepseli Npu nssneyeHnn. OgHUM 13 BO3MOXHbIX METOAOB SIB/IAETCA NpocenBaHue Yepsei U3 ocagka.
MOoXHO Mcrnonb3oBaTb CETKYy U3 HepxaBeloLleli cTany ¢ COOTBETCTBYHOLMM pa3Mepom sueek. bonbLuyio yacTb
Haf0cafo04vHON BOAbI OCTOPOXHO C/IMBAKOT, & OCTaBLUMIACSA 0CafoK M BOAY NepeMeLLnBaioT A0 NOJyYeHus cy-
CMEH3UN. KOTOPYI MOXHO NPOMyCTUTL Yepes cuto. Mpu Ucnonb3oBaHMM cuTa ¢ pasmepom otTeepcTuit 500 Mkm
6onblIan YacTb YacTuy, ocafka NPoXoAuT yepe3 Hero oYeHb ObICTPO; OAHAKO MpocevBaHue NpPoBOAAT Obl-
CTPO AN5 npefynpexaeHns ynonsaHus YepsBei BHYTPb UM Yepes cuTo. Vcnonb3oBaHuWe cuta C pasmMepom
oTBepcTuii 250 MKM NO3BONUT NpefynpeauTb ynonsaHue YepsBei BHYTPb WK Yepe3 Hero; oAHako cnepyet
06paTTb BHUMaHUe, YTOObI Kak MOXHO MeHbLUE YacTuL, 0cajka OCTanoch Ha cute. MPoCcesHHY CyCneHs3unio
13 Kaxx[oi MOBTOPHOCTY COCYZ0B MOXHO NPONYCTUTb Yepe3 CUTO BTOPOI pa3 A5 obecneyeHns n3BneveHns
BCeX YepBeii. ANbTepHaATUBHLIM METOOM ABAETCS HarpeBaHue ocajka NoMeLLeHNeM UCMbITYeMbIX COCyA0B
B BOASAHYIO 6aHi0 npu Temnepatype 50-60 °C; uepBu noknaalT ocafoK U MOryT ObiTb CO6paHbl C NoBepx-
HOCTW Ocajka C NMOMOLLbI0 ONMaB/EHHOW NUNETKN C LUMPOKAM HOCUKOM. [lpyrMm anbTepHaTVBHbIM METOA0M
ABNSETCA NPUTOTOB/IEHWE CYCMeH3nn ocafka 1 CAMB 3TOM CyCMeH3ny B MeJIKyo Yally NnogxoAsaLLero pasmepa.
13 MenKoro c/fosi cycrneH3uny Yepseli 0TGMPAOT CTa/IbHO UMI0MA UM YacoBbIM MUHLETOM (NPeanoYTUTEIbHO
1Cnonb3ys ero noAo6HO BUSIKE, @ He Kak LWMMLbl 415 NpefoTBpalleHns TPaBMUPOBaHNsA YepBeit) n nepeHocAT
B YMCTYI BoAy. [ocne oTAeneHusa OT CycneH3uy ocajka yepBell NPOMbIBAIOT B UCMbLITYEMON cpefe u noa-
CUMTbIBAIOT.

8.6.3 HesaBucmMmo OT ncnonb3yemoro Metoga, nabopaTopuy AO/MKHbI NPOAEMOHCTPUPOBATL, YTO UX
nepcoHas MOXeT u3BfekaTb B cpefHeM He MeHee 90 % uepseli 13 Bcero ocagka. Hanpumep, onpegeneHHoe
KONIMYECTBO TECTOBbLIX OPraHM3MOB [06ABNAIOT B KOHTPO/IbHBIA 0Caf0K UM UCNLITYeMbIi 0cafokK 1 onpeae-
NAT usBneveHue yepes 1y [7].

8.6.4 PerncTpupyloT 1 oLeHNBaloT 06Lee KO/IMYeCTBO XUBbIX U MEPTBbLIX 0CO6el Ha Kaxayto NoBToOp-
HOCTb. CrefytoLnx YepBeii cUMTaloT MEPTBbLIMUW, EC/TN OHW:

a) He pearvpyoT Ha MArKoe MexaHuyeckoe BO3felCcTBueE;

6) NPOSBASAIT NPU3HAKN Pa3/ioXeHNs (B COYETaHUN C YKa3aHHbIMU B NEPEUNC/IEHUN «@»);

B) nponasnu.

Kpome Toro, XuBbix YepBei OTHOCAT K OAHON M3 CreAyoLwWwnx Tpex rpynn:

a) KpynHble uerble YepBu (MO10BO3pesibie 0co6u) 6e3 pereHeprpoBaHHbIX YacTen Tena;

6) Uenble YepBU C pereHepMpoBaHHbIMK, 6onee CBET/ILIMU YacTAMU Tena (C HOBOI 3aAHel YacTbio, C
HOBOW NepefHeil YacTbl UK C HOBOI 3aAHeli N nepeaHet Yactamu);

B) Hellesible Yepsu (HefaBHO (hparMeHTUPOBaHHbIE YEPBU C HEPEreHeprpPOBaHHbIMW YacTAMU Tena).

OTN AONONHUTENbHbIE HABMIOAEHUS He ABNAITCA 06A3aTesIbHbIMU, HO MOTYT 6bITb UCMOMb30BaHbI /1A
[OMNOSTHNTENBbHON UHTepNpeTauymn pesynbTaToB GMONOrMYECKNX UCMbITaHUIA (Hanpumep, 60/bLLOe KOTMYECTBO
yepBeil, yKaszaHHbIX B Nepeyncnedny B), MOXeT yKa3blBaTb Ha 3afePXKY PasMHOXEHNA AN pereHepaumu npu



FOCT 33640—2015

AaHHoli 06paboTke). Kpome Toro, ecnv HabnoaalnTcst Kakme-nmbo pasnnynst BO BHEWWHEM Buge (Hanpumep,
NMopaXKeHMs KOXXHOTO MOKPOBa, OTEYHbIE YaCTK Tesa) Mexay 06paboTaHHbIMU U KOHTPO/IbHbIMU YepBAMU, TO
UX TaKKe perncTpupyor.

8.6.5 Cpasy nocne nogcuyeta/oLeHKN XUBbIX YepBell, 06HapyXeHHbIX B KaXA0i NOBTOPHOCTW, NoABep-
ralT BbICYLLUMBaHWIO, NPeABapUTENIbHOMY B3BELUMBAHUIO M MapPKUPOBKE Yall A5 B3BeLUMBaHus (N0 O4HOM Ha
NMOBTOPHOCTb), M YMEPLLB/IEHMIO C MOMOLLbIO Kanjy 3TaHosa Ha yally A9 B3BellnBaHus. B3BelleHHble Yalm
nomMeLlalT B CyWunbHbIl Wwkad npu (100 + 5) “C Ans BbiCyLUMBAHUS B TEYEHUE HOUM, 3aTEM UX B3BELLUMBAIOT
nocsie oxnaxAeHusi B 3KCMKATOpPEe 1 ONPEeAENAT CyXy Maccy YepBeii (NpeanoyTUTeNlbHO B rpamMmmax, He Me-
Hee yeTblpex 3HaKoB nocsne 3ansToNn).

8.6.6 B gonosiHeHne K 06LLel cyxoit macce onpefenatoT 6e330/bHY0 CyXyl0 Maccy, kak onncaHo [49],
A5 yyeTa HeopraHW4ecknx KOMNOHEHTOB, NPOMCXOAALLMX U3 NOTPE6ASEMOro ocaaka, NPUCYTCTBYIOLLErO B Nu-
LLleBapuTe/IbHOM TpakTe YepBeil.

8.6.7 bnomaccy onpefenstoT Kak 06LLy0 6nomaccy Ha Kaxayt NOBTOPHOCTb, BK/IKOYAA MO0BO3PEsIbIX
1 MONoApbIx ocobeli YepBeil. MepTBbIX YepBeli He yunTbIBalOT A5 onpefenieHns 6uomacchl Ha Kaxaytl no-
BTOPHOCTb.

8.7 TpoBepKa KOHLEHTPALMM UCMbITYEMOTO BELLECTBA

8.7.1 OT60p Npob

8.7.1.1 Mpo6bl ANA XUMWYECKOTO aHann3a MUCMNbITYeMOro BelecTsa OTOMpatoT No MeHblueli Mepe npu
camoli BbICOKOW M HU3KOWM KOHLEHTPaLMaxX Kak MUHUMYM B KOHLe has3bl ypaBHOBeLLVMBaHNA (Nepef fobasne-
HWEeM TeCTOBbIX OPraHM3MOB) M B KOHLle UCMbITaHUA. [NA aHanm3a oT6uparoT N0 MeHbLUE Mepe OCHOBHYIO
4yacTb Ocafka W HajocafouHol Bofbl. Kak MUHUMYM ABe npob6bl 0T6MpaloT B MaTpukce un obpaboTke ans
Kaxzol gatbl oTbopa npob. OAHy M3 NMOBTOPHOCTE Npo6 cOXpaHsAlT B kayecTBe pe3epsBa (418 aHanvsa,
Hanpumep, B TOM C/iydae, ecnv pesysibTaTbl NepBoHavYalbHOro aHasnm3a HaxofaTca 3a npejenamv guana-
30Ha * 20 % HOMUWHaNbLHOI KOHLUEeHTpauun). B cnyyae cneundmyeckmx CBOMCTB BeLLecTBa, HanpuMmep, eciu
npeanonaraeTcs 6bICTPOE pas/iOXeHVe UCMbITYeMOro BeLlecTBa, TO CXeMy NpoBefeHns aHanusa nepecma-
TpMBaT (Hanpumep, NPOBOAAT 60/iee YacTblii 0T60P NPO6, aHaNN3 HECKOMbKMX YPOBHEN KOHLEHTpauuii) Ha
OCHOBE 3KCMEePTHOW oueHKW. Mpobbl MOXHO 0TO6paTh B MPOMEXYTOUHbIE MHTepBasIbl BpeMeHun (Hanpumep, Ha
ceflbMble CyTKV NOC/e Hadyana BO3fAelicTBuSA).

8.7.1.2 HapocafouHyto BOAy OTOMPAOT OCTOPOXHbLIM CLEXUBAHUEM WM OTKauyMBaHWEM C MUHUMU3aL M-
eii Bo3amyLleHns ocagka. O6bem Nnpob perncTpupytoT.

8.7.1.3 lMocne yganeHns HafocafouyHOl BOAbl OCAA0K FOMOreHU3NPYIOT U NMEePeHOCAT B NOAXOAALLYIO
eMKOCTb. Maccy BnaxHoli Npobbl ocazka perucTpupyior.

8.7.1.4 Ecnu fononHnWTeNbLHO TpebyeTca NPoOBECTM aHaIn3 UCNbITYEeMOro BellecTBa B MOPOBOWA Boje,
TO FOMOTeHN3MPOBaHHbIE U B3BELLUEHHble NPO6bl 0cafka LeHTPUdyrnpyoT 415 NONyYeHNs NOPOBON BOAbI.
Hanpumep, npumepHo 200 mMA BAaXHOr0 ocajka NomellalT B LEHTPUAYXHbIe CTakaHbl BMECTUMOCTbIO
250 mn. 3atem npobbl LeHTpudyrnpyloT 6e3 unbTpauun A8 BbigeNeHns NopoBOi BOAbl, Hanpumep npu
(10000 * 600) 06/mMuH B TeueHne 30-60 MUH Npy TemnepaTtype, He MpeBbILIAOLLEN NCMONb3YEMYIO B UCMbITa-
HuK. Flocne UueHTpMAyrMpoBaHns cynepHaTaHT CIMBAOT MU C OCTOPOXHOCTbIO OTOMPatOT NUNETKON, YTOObI
He BHECTM HUKaKuUX YyacTul, ocajka, n perncTpupyrot o6bem. Maccy ocTaBLIMXCA rpaHysl ocajKa pernctpupy-
toT. Ecnv onpegensatoT cyxylo Maccy ocafika Ha Kaxayto gaty otéopa npo6, To aTo obneryaeT oueHky 6anaHca
Macchbl UK U3BIEYEHNS NCNBbITYEMOTO BELLeCcTBa B CUCTEME BOAA-0Caf0K. B HEKOTOPbIX CAyYasx HEBO3MOXHO
NPOBECTV aHaNN3 KOHLEHTpaLMn B NOPOBOI BoAe, Tak Kak 06beM BbIGOPKM C/IMLLKOM MaJl.

8.7.1.5 Mpw OTCYTCTBUM BO3MOXHOCTM NPOBECTN aHan3 cpasy e Bce Npobbl XPaHAT NOAXOAALLMM CMO-
CcOo60M. Hanpumep, B YC/IOBUAX XpaHeHWs, PEKOMeHA0BaHHbIX AN MUHUMAa/IbHON ferpajauun KOHKPETHOro
UCNbITYEMOro BellecTBa (Hanpumep, NPobbl U3 OKpyXxatoLeli cpefibl 06bIYHO XPaHAT Npu TeMnepaType MUHYC
18 °C B TemHoTe). 10 Hayana UcnbITaHNs NosyvyaloT MHPOPMALMIO O HaA1eXallux YyCNoBUAX XpaHeHus Ans
KOHKPETHOTO MCMbITyeMOro BeLecTsa, HanpyMep npoao/HKUTENLHOCTL N TeMNepaTypa XxpaHeHus, npoueaypa
N3BNEYEHNA U T. 4.

8.7.2 AHanutuyeckuin metop

8.7.2.1 MockosibKy BCA npoLeaypa onpefensercs B OCHOBHOM [JOCTOBEPHOCTbLIO, TOYHOCTbLIO U YYBCTBU-
TENbHOCTbIO aHA/IMTUYECKOrO METoAa, CMONb3yeMOro ANA UCMbITYEMOr0 BELLECTBa, TO 3KCNeprMeHTanbHas
npoBepKa TOYHOCTU U BOCMPOU3BOAUMOCTU XMMWYECKOTO aHanusa, a Takke W3B/eYeHUs WUCMbITYyeMoro Be-
LecTea 13 Npo6 BoAbl 1 0cafKa ABNAETCA AOCTATOYHOW A5 KOHKPETHOro MeToda Kak MUHUMYM Mpu camoi
HW3KOW 1 BbICOKOI UCMbITYEMbIX KOHLLEHTpaumsax. Takke npoBepseTcs OTCYTCTBME UCMbITYEMOrO BeLLecTBa B

o



FOCT 33640—2015

KOHTPOJIbHbIX COCYAAax B KOHLEHTpALMSX, NPEBbILAKLLMX NPEfEN KOMIMUECTBEHHOMO onpeaeneHus. Mpu He-
06X0AMMOCTN KOPPEKTUPYIOTCS HOMUHASbHbIE KOHLEHTpauuW A1s W3BNeYeHuii KOHTpons kadvectBa o6ora-
LeHus (Hanpumep, U3B/eYeHne KOTOpbIX HaxoauTes 3a npegenamu 80-120 % OT BHECEHHOTO KOSIMYECTBa).
Mpu Takom cnoco6e o6pallleHnsi ¢ Npo6amy B TEYEHWNE BCETO WUCMbITAHUSA 3arps3HEHNS U NOTEPU CBOAATCS K
MUHUMYMY (Hanpumep, B pesyfbTate aacop6Luuy UCMbITYeMOoro BelecTBa Ha Npo600T6opHIKE).

87.2.2 M3BneyeHne UCMbITYyeMOoro BELLECTBa, Npejesn KOJIMYeCTBEHHOTO OnpeaesneHus 1 npepen o6Ha-
PYXEHWs B OCafKe W BOAE PEMMCTPUPYIOT U YKa3biBAKOT B OTYETE.

9 JaHHble N oTYeT 0 NpoBefEeHUN UCNbITaHUSA

9.1 O6paboTka pe3ynbTaToB

9.1.1 OcHOBHbIMK 06s3aTesibHbIMU MokasaTensMu adekTa Npu UCNbITAHUN, OLEeHMBaEMbIMK CTaTu-
CTUYECKU. SIBNSAOTCA Guomacca n obluee KONMYECTBO YepBeil Ha MOBTOPHOCTb. Mpy HEO6XOAMMOCTY TaKke
OLleHMBAIOT Penpoaykuuio (B BUAE YBE/IMYEHUS YUCNEHHOCTU YepBei) n pocT (B BUAE YBETMYEHUS CyXOMW
6romaccel). B aToM cnyyae OLEeHKY CyxOil Macchl YepBeli B Hauasie BO3[eicTBUSA NPOBOAAT, Hanpumep, nsme-
peHvem cyxoli Macchl penpe3eHTaTUBHOW BbIGOPKM U3 NapTUK CUHXPOHU3NPOBAHHbIX YepBeW, NCMOMb3yeMblX
ONS UCnbITaHus.

9.1.2 OueHunBaloT rnbesb, HACKOIbKO 3TO BO3MOXHO, XOTSl OHa U He AB/ISIETCA KOHEYHOW TOYKOM ANS AaH-
HOTO MCMbITaHUs. 151 OLEHKN TMbenu YepBeld, He pearmpyoLiMx Ha MArKoe MexaHuyeckoe Bo3aeincTeve, nnm
UMEIOLLMX NPU3HAKN PasfioXeHWs, UM NponasLlUnX YepBeit, cnedyeT cuntarb naslwmmu. Fméenb no kpaiHei
Mepe perucTpupyeTca 1 yuuTbiBaeTCa Npu MHTeprnpeTauumn pesynbTaToB UCMbITaHWA.

9.1.3 3dhhekTMBHbIE KOHLEHTPaLMK criefyeT BblpaxaTb B MI/Kr Cyxoli Macchl ocagka. Ecnv nsmepeHHoe
13B/ieYeHne UCMbITYeMOro BellecTBa 13 ocajka unm n3 ocagka n HafocafouyHol BoAbl B Ha4Yane Bo3aeincTeus
HaxoguTca B npegenax 80-120 % OT HOMUHaNbHON KOHLEHTpauumn, To adhpekTuBHble koHUeHTpauun (ECX,
NOEC. LOEC) moryT 6bITb BblpaXeHbl Ha OCHOBE HOMWHAa/IbHON KOHLEeHTpauuu. Ecnu ussneyeHne otko-
HsieTca 6onee yeM Ha + 20 % HOMUHasIbHOI KOHLEHTpaLuuu, To adhpekTuBHbIE KOHLEeHTpauun (ECX. NOEC,
LOEC) go/mkHbl ObITb OCHOBaHbl Ha MepBOHaYasIbHO M3MEPEHHbIX KOHLEHTpauMax B Havyane BO3feicTBus,
Hanpumep ¢ yyeToMm 6anaHca Maccbl UCNbITYEMOrO BeLlecTBa B TecT-cucteme (cm. 7.7.3). B aTux cayyasnx go-
NOSTHUTESIbHYI0 MH(OPMAaLMIO MONYYaloT U3 aHasmM3a CTOKOBbIX UYWIM pacTBOPOB C BHECEHHbLIM UCMbITYeMbIM
BELLECTBOM /15 NOATBEPXKAEHUA MPaBWU/IbHOCTU NMPUTOTOB/IEHUSA UCTLITYEMOrO OCafKa.

9.1.4 ECX

3HayeHns ECXana napaMeTpos, ykasaHHbIX B 9.1.1, paccynTbiBatOTCA C UICNOJSIb30BaHNEM COOTBETCTBY-
IOLLMX CTATUCTUYECKUX METOAOB (Hanpumep, Npobut-aHanusa, NOrMcTukM nn yHKuum Belibynna. koppens-
UMoHHoro metoga CnmpmeH — Kap6epa. wnu nuHeliHol uHTepnonsuum). PykoBoAcTBO N0 cTaTUCTUYECKOM
oueHke npusegeHo B [15] u (50). 3HavyeHne ECXnony4yatoT, NoACTaBAsA COOTBETCTBYHOLLEE CpefiHee 3HavyeHne
B KOHTPOJ/ie B npoueHTax (X %) B HailgeHHoe ypaBHeHue. Ans pacueta ECH nnm noboi gpyroii ECXcpegHee
3HaueHue kaxaoin o6paboTku X NofBepraiT PerpeccroHHOMY aHam3y.

9.1.5 NOEC/LOEC

9.1.5.1 Ecnu ctaTuctmyecknii aHanvs npegHasHaveH ansa onpegeneHns NOEC/LOEC. To Heobxoguma
CTaTMCTMKA Ha Kaxaplii cocys (0TAeNbHbIe COCY/bl CHATAIOTCA NOBTOPHOCTSIMM). CredyeT UCnonb3oBaTb Noj-
xofdwme ctatucTmyeckne mMetogbl. B obuem, otpuuaTenbHble addekTbl UCMbITYEMOro BellecTsa no cpas-
HEHWIO C KOHTPOJIEM aHaNIN3NPYIOT C MOMOLLbI0 OJHOCTOPOHHEN (MeHbLueli) NnpoBepkn rmnotes npu p s 0.05.
Mpumepsbl NpuBefeHbl B CneayoLwmx nyHkTax. PykoBoACTBO NO BbIGOPY NOAXOAAWMX CTATUCTUYECKUX METO-
[oB npusegeHo B [15] u [50].

9.1.5.2 HopmasibHOe pacnpejesieHne faHHbIX MPOBEPAIOT, Hanpumep, kputepmem cornacusa Kosimoropo-
Ba — CMMPHOBA, KPUTEPMEM COOTHOLLEHNSA pasmax — CTaHAapTHOEe OTKNoHeHue (R/S-kpuTepuid) unu kpute-
pvem Wanupo — Yunka (gBycTopoHHuiA, p S 0,05). Kputepuii KoxpaHa, kputepuii leBoHa unu kputepuin bapt-
netta (ABYCTOPOHHUIA, p 5 0,05) NCNONb3YOT A1 NPOBEPKN OLHOPOAHOCTU Aucnepcun. Ecamn BbINOMHATCA
TpeboBaHVA A1 UCMONb30BaHUSA MeTOA0B napameTpuyeckux Kputepues (HOPMasibHOCTb, OAHOPOAHOCTb
avcnepcun), To NPUMEHSAIT 04HOGaKTOPHbIN AMcnepcuoHHbIi aHanus (ANOVA) 1 nocnegytolume Kputepum
MHOXECTBEHHbIX CpaBHeHWIA. MapHble cpaBHeEHWA (Hanpumep, /-kpuTepuin [laHHeTa) Unn KpUTepuin NoHuxa-
lolLlero TpeHaa (Hanpumep, Kputepuii Bunbsmca) ncnonb3yloT A8 pacyeTa CyLLecTBYHOLW el cTaTUCTUYecku
3HauMMoii pasHubl (p S 0.05) Mexay KOHTPOIEM M pa3NNyHbIMU KOHLLEHTPaLMSAMM NCNbITYEMOrO BeLLecTBa.
B npotusHom cnyuyae ans onpegenenns NOEC n LOEC vcnonb3yloT HenapameTpuyeckme MeTofbl (Hanpu-
mep. U-kpuTepuii BoHtheppoHM B COOTBETCTBUU C KPUTEPUSIMU TPeHAa Xonma unu [xkoHkxmepa — TepncTpa).
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9.1.6 OnpepgeneHve guanasoHa npegenbHbiX KOHLEHTpaLuii

9.1.6.1 Ecnu npoBoAAT onpejenexHue avanasoHa npefenbHbIX KOHLEeHTpaumnin (CpaBHEHNE KOHTPONS U
TONbKO OAHO 06paboTKN) M GbINN BbINOMHEHLI TPE60BaHNSA 418 METOAO0B NapaMeTpPUYecKnxX Kputepmes (Hop-
MaslbHOCTW. OAHOPOAHOCTH), TO MeTpuueckme apgekTbl (0bLLEE KOMUECTBO YepBel 1 GUoMacca kak cyxast
macca yepseii) oLeHuBatoT KputepueM CTblofeHTa (/-kputepuit). Ecnun aTn Tpe6oBaHUs He BbINOMHATCSA, TO
AN HepaBHbIX AUCMNEepPCUil NCNonb3yoT /-KpUTepuii (/-kpUTepuii Yanua) nnn HenapameTpuyeckuii KpUTepui,
TakoW kak //-kputepuii MaHHa — YUTHW. VHchopMaumsi 0 CTaTUCTMYECKOW MOLLHOCTU, MOMyYeHHas npu npo-
BEpKe runoTes B KO/IbLLEBOM METOAE MCMNbITaHWs, NpuBefeHa B NpuioxeHun [l

9.1.6.2 [1na onpefeneHns 3HauMMbIX Pasnnynii Mexay KOHTPOMSIMU (KOHTPO/b W KOHTPO/ib PacTBOPU-
Tens) NPOBEPSIHOT MOBTOPHOCTb KaXA0ro KOHTPOSISA, Kak ONnMcaHo A5 onpejeneHns avanasoHa npeaesnbHbix
KOHLeHTpauuii. Ecnv aTu UCNbITaHUS He BbISIBMAKOT CYLLECTBEHHbIX pas/iMunii, TO MOXHO 00beANHUTb BCe
NMOBTOPHOCTW KOHTPOJIBI 1 KOHTPONA Ha pacTBopuTesnb. B NnpoTuBHOM cnyuvae Bce 06paboTku CpaBHUBAIOT C
KOHTPOJIEM Ha PacTBOPUTESb.

9.2 MHTepnpeTauna pes3ynbtaTos

PesynbTathl crieyeT MHTEPNPETNPOBATb C OCTOPOXHOCTbIO, ECNW 6bIIN OTK/TIOHEHWS OT AAHHOTO CTaH-
fapTa v ecnnm n3MepeHHble KOHLEHTPALMM UCMbITYeMbIX KOHLEHTpauuii Haxo4sTcs Ha YPOBHAX, G/IU3KMX K
npesesny o6HapYyXXeHUs1 aHaIMTNYECKOro MeTofa. JTlobble OTK/TIOHEHMS OT AaHHOTO CTaHAApPTa YKasbIBaKoT.

9.3 OT4yeT 0 NPOBEAEHUN UCMBbITAHUA

OTYeT 0 NPOBEAEHNMN UCMLITAHUA AO/KEH BKIOYATb MO MEHbLUel Mepe cnefyoLLyo MHhopMaLumio:

9.3.1 VcnbiTyeMoe BeLLecTBO:

- [aHHble XMMUYEeCKON ngeHTndmkauun (obuiee Ha3BaHne, XMMUYeCcKoe HasBaHue, CTPyKTypHas cop-
myna. Homep CAS v T. f.), BKIKOYas YNCTOTY M aHaNUTUYECKUAi MeToA ANA KONIMYECTBEHHOro onpejesneHus
UCNbITYEMOr0 BeLLeCTBa; UCTOYHWK UCMbITYEMOro BelecTBa, NAEHTUYHOCTb M KOHLLEeHTpaumsa 1oboro ncnonb-
3yemoro pactBopuTens:

- nobas goctynHasa nHopmaumsa o manyeckoi npupoge v hn3MKo-XMMNYECKNX CBOWCTBAX, NOMYyYeH-
Has 4o Havana ucnblTaHusa (Hanpumep, pacTBOPMMOCTb B BOZe, flaB/ieHne napa, KoadduumeHT pacnpegene-
HVA B nouse (MM B ocagke, npu Hanuuum), log K~., ctabunbHoCTb B BOAE U T. 4.).

9.3.2 TecToBble OpraHU3Mbl:

- NaTUHCKOe Has3BaHWe, UCTOYHWK, Nobas npeaBaputenbHas o6paboTka, akkammartusauus, ycriosus
KyNbTUBUPOBaHWA U T. 4.

9.3.3 Ycnosua ncnbiTaHuA:

- MCNONb3yeMblil MeTO/ NPOBEAEHNA UCTbITaHWS (Hanpumep, CTaTUYeCKUin, NoyCcTaTUYecknini nnm npo-
TOYHBIN);

- An3aliH ucnbiTaHusa (Hanpumep, KONMYecTBo, Matepuan u pasmep UCNbITyemblX COCyA0B, 06beM BOAbI
Ha cocyq, macca n 06bem ocajka Ha cocyy, (415 NPOTOUHbIX UK NTONTyCTaTUYECKUX MeTof0B: KO3 UL MEHT 3a-
MelleHnss o6bemMa BOAbl), UCNOMb3yeMas aspaums [0 U BO BPEMS UCMbITAHUSA, KONMYECTBO NMOBTOPHOCTEN, KO-
IM4ecTBO YepBeil B MOBTOPHOCTY B Havase UCMNbITaHWsi, KOIMYECTBO MUCMbITYEMbIX KOHLLEeHTpauuii, NPOA0IXM-
TeNbHOCTb NEPUOAOB KOHAMLIVOHMPOBAaHNSA, YpaBHOBELLVMBaHNA 1 BO3AECTBUS, NEPUOANYHOCTL 0T60pa Npob);

- BbICOTa C/10A 0cajKka M HafoCcaf04uHON BOAb;

- MeTof npeABapuTesibHO 06paboTkn 1 oboralLeHnsa/BHECEHNSA UCNbITYEMOro BELLEeCTBa,;

- HOMVHaJIbHble UCMbITYyeMble KOHLEeHTpaummn, nogpobHas nHdopmauyms o npobax, npefHasHauyeHHbIX
AN XMMUYECKOro aHanusa, u aHanuTnyeckne MeTofpl, C MOMOLLbIO KOTOPbIX 6blM NOyYeHbl KOHLIEHTpauum
UCMbITYEMOro BelLecTBa;

- XapaKTepucTuKM ocafka, onucaHHble B 7.6.3-7.6.4. n nobble apyrne npoBeAeHHble USMepPeHns; noa-
roToBKa MCKYCCTBEHHOIO Ocajka:

- NoAroToBKa BOAbI AN1A WCMbITaHWA (ecny NCnonb3yeTcs BOCCTAHOB/IEHHAA BOAA) U XapakTepucTUKu
(koHUeHTpauumsa kucnopoa. pH. anekTponpoBOAHOCTb, XECTKOCTb, a Takke nobble ApyrMe NpoBeAeHHble 13-
MepeHus) A0 Havyasna UCnblTaHus,

- nogpo6Has NHopMaumsa 0 KOPMIEHWN, BKIKOYAs TUM KOPMa, NOAroTOBKY, KO/IMYECTBO U PEXUM KOPM-
nenus;

- WHTEHCMBHOCTb CBeTa 1 CBeTOBOl nepuog(bl);

- MeToAbl, Ucnosb3yemble ANA onpefenieHns Bcex OMonormyeckux napameTpos (Hanpumep, oT60p
npo6, 0OCMOTp, B3BELUMBAHME TECTOBbLIX OPraHN3MOB) U BCEX aBMOTUYECKMX NapaMeTpoB (Hanpumep, napamMe-
Tpbl KayecTsa BOAbI U 0CafKa);
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- 06beMbI U/MNN Macchl Bcex Npob, npegHasHavyeHHbIX 415 XMMUYECKOro aHanmsa;

- nogpobHas uHcopmauma 06 o6paboTkax Bcex NpPobd ANA XMMUYECKOro aHanusa, BkIovas UHgopmMa-
Lino O MOAroTOBKe, XpaHeHuu, npouegypax oboralleHns, akCTpakLuy 1 aHauTuyecknx metogax (M TOYHoCTH)
ANS UCMbITYEMOro BelLecTsa U U3B/IEYEHUN UCTIbITYEMOTO BELLECTBA.

9.3.4 PesynbTarhl:

- KayecTBO BOfAbl B UCMbITYEeMbIX cocyAax (pH. Temnepartypa, KOHUEeHTpaumsa pacTBOPEHHOrO K1CIopo-
[a. XeCTKOCTb, KOHLeHTpauuM amMmmaka u nobble gpyrine nposefeHHble N3MepPeHns);

- obuee cogepxaHne opraHuyeckoro yrnepoga (TOC). cOOTHOLLIEHME CyXOi Macchl K BMaXHOW macce,
pH ocagka, a Takke nobble gpyrre NpoBeAeHHbIe N3MepeHus.

- obLiee 4ncno . ecnv onpesensisiocb, YACNO LEeNbIX U HELENbIX YepBelN B KaXA0M UCMbITYEMOM CO-
cyfle B KOHLE UCMbITaHUS;

- cyxas macca yepseli ANA KaXk4Oro UCMbITYEMOro COCYAa B KOHLIE UCMbITaHWA . eCNv U3Mepanu, cyxas
mMacca [0No/IHUTENbHbIX NP06 YepBei B HaYane UCMbITaHns;

- nob6oe HabnogaeMoe aHoOMalbHOE MoBeeHne No CPaBHEHUIO C KOHTPONEM (Harnpumep, BbinossaHue
13 ocafka, Hannume uam oTcyTcTBUE (heKanbHbIX WaprKoB);

- nobasa Habnwogaemas rméens;

- OLEeHKa KOHeYHbIX ToYek Mo TokcuyHocTu (Hanpumep. ECX, NOEC w/vnun LOEC) n ctatuctnyeckue
METO/bl, UCMOJIb3yeMbIE /1A UX ONpefeeHuns;

- HOMWHa/bHbIE UCMbITYEMblE KOHLEHTpauuu, YCTaHOB/EHHbIE UCMbITYEMbIE KOHLEHTpauuu u pesysb-
TaTbl BCEX aHa/IN30B M0 ONnpefesieHNo KOHLEHTpaLun UCMNbITYeMOro BeLlecTsa B UCMbITyeMbIX COCyAax;

- Nto6ble OTK/IOHEHNSA OT KPpUTEpPMEB JOCTOBEPHOCTH.

9.3.5 OueHka pesysbTaToB UCMbITaHUS;

- COOTBETCTBUE pe3ynbTaToB KPUTEPUSM JOCTOBEPHOCTU, NepeyncsieHHbIM B 6.1;

- 06CyXAeHNe pe3ynbTaToB, B TOM 4KUC/e MOGOr0 BINSHUA Ha pe3y/bTaTbl UCMbITaHUA BCeACTBUE OT-
K/TIOHEHUSA OT HACTOSLLEero cTaHAapTa.
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MpunoxeHne A
(pekomeHpyemoe)

CocTaB BOCCTaAHOB/IEHHOW BOAbI

CocTaB BOCCTAHOB/IEHHON BOAbl O/MKEH COOTBETCTBOBATL YKa3aHHOMY B fokymeHTe OECD (1992). Guidelines for

Testing of Chemicals No. 203. Fish. Acute Toxicity Test. OECD. Paris.

a) Pactsop xnopuga kanbuus

PacTteopsioT 11.76 r CaCl2' 2HrO B AeVMOHN30BaHHON BOAE; AOBOAAT A0 11 AEVOHU3NPOBAHHON BOLOWA.
6) PacTtBop cynb@ara marHus

PacTteopsioT 4.93 1 MgS04 m7H20 B feMOHM30BaHHOW BoAe; AOBOAAT A0 171 AeNOHN3MPOBaHHON BOAONA.
B) PacTBop 6ukap6oHaTa HaTpus

PacTtBopstoT 2,59 r NaHCOs B ieMOHN30BaHHO BoAe; AOBOAAT A0 171 AeNOHN3MPOBAaHHON BOLOW.

r) PacTtBop xnopuaa kanus

PacTtBopstoT 0.23 r KCI B senoHn3oBaHHoOl Boge; AOBOAAT A0 11 AenOoHN3MPOBaHHON BOJOWA.

Bce xMMunyeckme BellecTBa fO/MKHbI GbiTb aHANUTUYECKO YACTOThI.

OeKTponNpoBOAHOCTb AUCTUAIVPOBAHHON WIN AeMUHEePann30BaHHON BOAbl He AO/MKHA npeBbiwaTh 10 MKCbI/CM.
25 M/ KaX0ro pacTeopa, ykasaHHOro B NepeuncrieHunsix a) — r), CMellmBatoT, 1 06Wwmnii o6bem AoBoAsT A0 11 aen-

OHM3MPOBaHHOI Bofoi. CyMMapHas KOHLEHTPALMS MOHOB KanbLus U MarHusi B 3TUX pacTBopax cocTaBnsieT 2.5 MMonb//.

OTHOCUTENbHOE KOoNnyecTBo MoHoB Ca:Mp coctasnseT 4:1 n noHos Na:K 10:1. Okucnsaemocrb Kga 3 atoro pactso-

pa coctaBnset 0.8 Mmonb/n.

A3pauusi Boabl ANs pasbaBneHust NPOBOANTCS, NOKa He ByAeT 4OCTUTHYTO HACbIWEHNS KUC/TIOPOAO0M, 3aTeM ee Xpa-

HAT B TEUEHNE NMPUMEPHO fBYX CYyTOK 63 0N0/HNTE NbHOI aspauuy nepes ucnosib3oBaH1eM.
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PUINKOXMMUYECKNE XapaKTepUCTUKN npwemnemoﬁ BOAbl

Ana pacTtBopeHua

Beluectso
BewecTBo 8 BUAe yactuy, mr/n
O6wuit opraHnyeckuii yrnepog, mr/n
VOHN3MPOBaHHbIA aMMOHWIA, MKr/N
OcCTaTouHbIN X10p, MKr/N
Obuwee cogepxaHne hocop-opraHNYBCKUX NeCTULUAOB, HI/N

ObLee cofepxaHne X10popraHNyecknx necTULMaoB nc no-
NINXNOPVPOBAHHbIX BUEHNNOB, HI/N

O6LWunit opraHuyeckuii xnop, Hr/n

[aHHaa Tabnmua cooTBeTCTBYET NpUBEAEHHON B (38].

KoHueHTpaumsa
He 6onee 20
He 6onee 2
He 6onee 1
He 6onee 10

He 6onee 50
He 6onee 50

He 6onee 25
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MpunoxeHne B
(pekomeHpyemoe)

PyKOBOACTBO MO NPUrOTOB/IEHUIO U XPAHEHWIO UCKYCCTBEHHOIO ocajka

KomMnoHeHTblI ocagka

CopiepxaHue B Cyxoit

CocTaB/AOLLMIA KOMMOHEHT XapakTepucTuka macce ocafka,
0 npoLeHTax
Topdh Topdh charHym, cTeneHb pasfoXeHns: CPeHsAs, BbICyLIEH-
HbIll Ha BO3Ayxe, 6e3 BUAMMbIX pacTUTe bHbIX OCTaTKOB,
MEesIKO M3MenbYeHHbI (pa3mep yactul, He 6onee 0.5 Mm) 5+0.5
KBapLeBblii necok Pa3mep yacTuy, He 6onee 2 MM, Ho 6onee 50 % vacTuy,
nmeT pasmep 50-200 Mkm 75-76
KaonuHosas rnuHa CogepxaHue kaonnHuta He 6onee 30 % 201
McTouHuK kKopma Hanpumep, nopowok kpanusbl {Folia urticae). nuctea

Urfica dioica (kpanuBbl ABYAOMHOI), MESIKO U3MeNbYeHHbIe
C pasmepom vacTtuy He 6onee 0,5 MM: B COOTBETCTBUU C
thapmaLeBTMUeCKUMY CTaHZapTamu 48 notpebneHns ye-

I0BEKOM: B [lONO/THEHUE K CYXOMY ocafKy 0,4-0.5
OpraHunyeckuii yrnepog, [loBefeHHbIV fo6aBneHnem Topga 1 necka 2 (£ 0.5)
Kap6oHaT kanbums CaCO3 n3menbYeHHbI, XMMUYECKU YACTbINA, B AONONHEHNE

K CYyXOMY ocafKy 0,05-1
[enoHnsnposaHHasn soja OnekTponpoBoAHOCTb He 6onee 10 MKCM CM 30-50

Mpumevanune 1— [lpn npegnonaraeMom MOBbILIEHHOM COAEPXaHUM amMMmuaka, Hanpymep, ecnn ucnbiTye-
MOe BELLECTBO, Kak U3BECTHO, MHIMBUPYeT HUTPUGUKALMIO, MOXHO 3aMeHUTb 50 % 60raTtoro a3soToM NOPOLLKa Kpanuebl
Lennoi1030ii (Hanpumep, MOPOLLOK a-Lie/inio103bl. XMMUYECKN YNCTbIA C pa3mepoM yacTtul, He 6onee 0.5 mm [13]. [51]).

MpuroToeneHune

Topd BbICYLIMBAIOT Ha BO3[yXe W U3MeNbyaloT [0 MesIKoro MopoLka. FO0TOBAT CyCneH3nilo HeobXoAMMOro KonmyecTea
TOP(YSIHOrO NOPOLLKa B EeNOHN3MPOBaHHON BOAE C UCMOb30BaHNEM BbICOKOMPOU3BOAUTENBHOTO YCTPOWCTBA A5 TOMOreHu-
3auun. pH gaHHoi cycneHsmn goeogAatT CaC03 go 5.5 £ 0.5. CycneH3no KOHAMLMOHMPYIOT B TeyeHne He MeHee 2 cyT npu
OCTOPOXHOM nepemeLunsaHum npu (20 + 2) "C gna ctabunmsaumm pH 1 ycTaHOBNEHNA CTabunbHOr0 MUKPOBGHOTO KOMMOHEHTA.
BHOBb M3MepsAlT pH. 1 ero 3HaueHne JO/MKHO cocTaBnATb 6.0 + 0.5. 3aTemM TOpPMSHYIO CyCMeH3nio CMeLIMBatOT € APYrUMu
COCTaBMALLWMMIN KOMMOHEHTAMU (MECKOM U KAO/IMHOBOW FNIMHOW) U [EVNOHU3NPOBAHHOM BOZON C NOSyYEeHWEeM OAHOPOAHO-
ro ocajka C cogepxaHnem Bogpl B gnanasoHe 30-50 % cyxoii maccel ocafka. BHOBb onpefensoT pH koHeuHol cmecu n
npu HeobxoammocTn goBoasaT CaC03 go 6.5-7.5. OgHako ecnu npegnonaraeTcsi NOBbILEHNE COAepXaHua amMmMmuaka, ro pH
ocajka nogaepxusatoT Huxe 7.0 (Hanpumep, mexay 6.0 n 6.5). OTéupatoT Npobbl ocagka AN onpeAeneHns Cyxoi macchbl 1
cofiepXaHnsa opraHmyeckoro yrnepoga. Ecnv npegnonaraetcsa noBbllLeHME COAEPXKaHNA aMMmaka, TO UCKYCCTBEHHbIN 0cafok
KOHAWLMOHMPYIOT B TeYeHUe 7 CyT B YC/I0BUSAX, KOTOPblE B OCHOBHOM WCMOJIb3YOTCA B NOC/eAyolWeM UCTbITaH!n (Hanpumep,
COOTHOLLEHMe ocafka-Boga 1:4, BbiCOTa €105 0cajKa, Kak B UCMbITyeMbIX COCyAax) nepef oboralleHnem UcnbiTyemMbiM Belle-
CTBOM. T. €. ero MoKpbIBaOT CBEPXY BOAOIA, KOTopas He nofsepraeTcs aspauyu. Mo oKoHYaHU1 nepuoga KOHANLVOHNPOBAHNSA
KafocaflouHylo BOAY yAansioT v yTUAM3uUpyloT. MNocne aToro oboralieHHblii KBapLeBblii Necok CMEeLWnBalT C 0cagkoMm Ans
KaX/,0ro ypoBHa 06paboTku, ocafok pacnpefensoT B NOBTOPHOCTY UCMbITYEMbIX COCYI0B 1 MOKPbLIBAOT CBEPXY BOAON AN UC-
nbiTaHus. 3aTemM CoCyAbl MHKYOMPYIOT B YC/T0BUAX, KOTOPble BOCHOBHOM MCMO/b3YIOTCS B NOCNEAYIOWEM UCMbITaHnn. Ha 3roi
TOYKE Ha4VMHaEeTCs Nepuo/ ypaBHoBeLUMBaHUA. Hafoca[ouHyo BoAy NoABepraloT aspauum.

Bbl6GpaHHbIli UCTOYHMK KOpMa J06aBNAlT [0 UM BO BpeMs oboraweHns ocajka UCMbITyeMbIM BeliecTBOM. Ero
CMellnBaloT BHavYane ¢ TopaHoit cycneHsneid (cMm. Bbiwe). OAHaKo N36bITOYHOTO pas3fioXeHUs UCTOYHUKA Kopma nepej
fob6aBnieHneM TeCcTOBbIX OPraHM3MoB, Hanpumep B C/y4Yas A/IMTeNIbHOTO Nepuoja ypaBHOBELIVBAHUSA, MOXHO n3bexartb,
COXpaHsas Kak MOXHO KOPOTKMM nepuoj BpeMeHn Mexy fobasneHremM kopma 1 Hayasniom ucnoltanms. 4ns noarsepxaie-
HWA TOTO, YTO KOPM o6oralleH UCMbITyeMbiM BELEeCTBOM, UCTOUHWNK KOpMa CMEeLLIMBAIOT C 0CaAKOM He no3fHee AHA 060-
raileHvsa ocajka UCnblTyeMbIM BeLEeCTBOM.

XpaHeHue

Cyxne KOMMOHEHTbI UCKYCCTBEHHOTO 0CafKa XPaHsAT B CyXOM, MPOX/IafHOM MECTe WU Npu KOMHATHO Temnepa-
Type. MpPUroTOBMEHHbIV 0CAAO0K, 06OralleHHbI UCMbITYEeMbIM BELLECTBOM, CPasy Xe WCMo/b3yloT B UCMbITaHUU. Mpo6bl
060raLLeHHOro 0cafKka XpaHAT [0 aHa/M3a B YC/I0BUAX, PEKOMEHLOBAHHbIX A/ KOHKPETHOTO UCMbLITYEMOrO BELLEeCTBa.
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Mpunoxexve I
(pekomeHpyemoe)

MeToga KynbTuBmMpoBaHua Lumbriculus variegatus

Lumbriculus variegatus (Muller, 1774). Lumbriculidae. Oligochaeta siBnatwTca obutarensiMm npecHoBOAHbIX OT/0-
XEHWI U LWWMPOKO NCMOMb3YIOTCA B KAYECTBE MOJE/NIN B 9KOTOKCUKONOTMYECKUX UCNbITaHNAX. OHW /Terko KyNbTUBUPYIOTCA B
nabopaTopHbIX ycnoBusix. Cxema MeTof0B Ky/IbTUBUPOBAHWSA NMPUBOAUTCA HUXE.

MeTofbl KyNbTUBUPOBAHNSA

Ycnosus kynbTuBmpoBaHus Lumbriculus vanegatus nogpo6Ho nsnoxetsl B (3]. [5]. [7], [27]. KpaTkoe onucaHne atux
ycnoswuii npueeAeHo Hmke. OCHOBHbIM MpenMyllecTBoM L. variegatus siBnsieTca nx 6bicTpoe pasmMHOXeHue, 4To obecne-
ynBaeT GbICTPbI pocT Gruomacchl nabopaTopHOii kynbTueMpyemoii nonynsaumm [3]. [5]. [7].

YepBeli KyNbTUBMPYIOT B KPYMHbIX akBapuymax ¢ AAnHoi 16 : wupuHoii 8 (57-80 n) npu Temnepatype 23 °C u cBe-
ToBOM nepuoge (100-1000 k) ¢ Mcnonb30BaHNeM exefHeBHO 06HOBAsieMOl NpupoAHOii Bogbl (45-50 N Ha akBapuym).
Cy6cTpaT rotoBAT, paspesas HeoTbesieHHble 06epToUHble HyMaxHble NoMOTEHLA Ha NOIOCKN, KOTOpble 3aTeM CMeLIBatoT
C BOJOW, NpefHa3HaYeHHOW AN NCNOMb30BaHNA MPU KY/IbTUBMPOBAHUN, B T€YEHME HECKO/IbKUX CEKYH[ A0 MOoyyvyeHus
MesIKMX KycoukoB BymaxHoro cybcTpara. 3ToT cybcTpaT MCNOb3Y0T HENOCPeACTBEHHO B akBapuymax Ans KynbTUBUPO-
BaHUs Lumbriculus. nokpbiBas HWXHIOW 4YacTb pe3epByapa WM COXPaHAS 3aMOPOXEHHbIM B AEVOHW3MPOBaHHONW BOAe
ANs nocnepjyloLero ucnosib3oBaHnsA. BHeceHHbIli B pe3epsyap cy6cTpaT 06bIYHO COXpaHSAeTCA B TeHeHNe NPUMEPHO ABYX
MecsiLEeB.

Kaxpas kynbTypa yepBeii HaumHaeTcs ¢ 500-1000 yepBeil, koTOpbIM CkapMmauBatoT 10 Ma cycneHsun, cogepxatlei
6 r cTapTOBOro KOpMa Ha 0CHOBe hopesnn, Tpy pa3a B HeAeso NP 06HOBIAEMbIX UM NPOTOYHBIX YCN0BUAX. CTaTnuyeckme
UM nonyctaTnyeckne KynbTypbl AO/MKHbLI NONYYUTb MEeHbLUEe KOM4ecTBO Kopma A5 npefoTepalleHus 6aktepuanbHoro
1 rpubKoBOro pocTa.

B 3TMX YCNOBUSIX KOIMYECTBO 0CO6EN B Ky/bType 06bIYHO yABauBaeTCs NPUMEPHO Yepes kaxable 10-14 cyr.

AnbTepHaTuBHO Lumbriculus variegatus Takxe MOXHO Ky/bTUBWPOBaTb B CUCTEME, COCTOSALLEl U3 C/10S KBApLEBOro
necka, MUcnosib3yemoro Ans UCKycCTBEHHOTo ocagka (BbiCOTOl 1-2 cM), U1 BOCCTaHOB/IEHHOW BoAbl. B kayecTBe cocynos
ANS KyNbTVBMPOBaAHWA UCMO/Mb3YIOT KOHTENHEPbI U3 CTeka U Hepxaseloliell cTann BbicoToll oT 12 go 20 cm. BogHyto
Maccy cnerka aspupytoT (Hanpumep, 2 ny3sbipbka B CEKyHAY) C NOMOLLbi0 NMNeTkn MacTepa, 3auKcpoBaHHON NPUMEpPHO
Ha 2 CM Bbllle NOBEPXHOCTK ocajka. [nsa npeAynpexaeHns HakonaeHus, Hanpumep ammunaka, HagocagouHyto Bogy He-
06X0JMMO MEHSATb, UCNO/b3ys NPOTOYHYI0 CUCTEMY WU HE MEHEE OHOTrO pasa B Hejeslto BpyUHyto. OnmroxeT BblAepXu-
BalOT NMPU KOMHATHOI TemnepaType CO CBETOBbIM nepuofom 16 4 ceeta (MHTeHcUBHOCTb 100-1000 nK) 1 8 4 TEMHOTLI. B
nonycrtaTnyecknx KynbTypax (06HOB/IEHNE BOAbI pa3 B HeAe o) YepBaM ckapMausatoT Kopm TetraMin gBa pa3a B Hefesno
(Hanpumep, 0.6-0.8 Mr Ha CM2 NOBEPXHOCTU Ocajka), NpUMeHAsA B BUAe cycneHsun 50 mr TetraMin Ha mn AenoHU3npo-
BaHHOI BOAbI.

Lumbriculus variegatus oTémpatoT 13 KyNnbTypbl, HaNnpMMep NepeHocom cybcTparta Ha CUTO C MeNKUMU OTBepCTU-
AMW KN caMuX YepBeld C NCNOob30BaHWEM OMNaBNEHHON CTEKISHHONM LWMPOKOTOpIoi NnuneTkn (AnameTp okono 5 Mm) B
oTAeNbHbIl cTakaH. Ecnn nepeHocunun cybectpaT B XMMUYECKUiA cTakaH, TO XMMUYeCKUiA cTakaH, cofepxalyuii yepseii u
cy6cTpaT, OCTaBASAT Ha HOYb B MPOTOYHBIX YCIOBUAX, YTO NO3BOMNUT yAanuTb cybcTpaT N3 cTakaHa, B TO BpeEMS Kak 4epsu
OCTaHYTCSsi B HUXHEl YacTu cocyfa. 3ateM ux nomewiatoT B Apyrne NoAroToB/IeHHblE pe3epByapbl 418 KyNbTUBMPOBAHUSA
1Ny nogseprawT AanbHellwel NoAroTOBKe ANA NPOBEeAEHNSA UCMbITaHUs cornacHo [3] v [4] nnn npuBeAeHHOMY HUXeE.

Mpo6nema, koTopas sBNAETCA KPUTUYECKOW Npu ucnonb3oBaHum Lumbriculus vanegatus B ucnbITaHUsAX ocafka,
3ak/touaeTca B cnocobe pasMHOXeHMsA (apxuTomua unm mopdpannakcuc [6]). 3To 6ecnonoe pasmMHOXeEHME NPUBOAUT K
nosiBNeHNIo AByX (HparMeHToB, He MPUHUMAKLUX MULLY B TeYEeHUe onpeaesieHHOro nepuoga 0 pasBuTUA FO/I0BHOW nnn
XBOCTOBOI YyacTeii [7]. [8]. 3To 03HauaeT, 4To Bo3AelicTBMe Ha Lumbriculus variegatus yepes 3arnaTbiBaHne 060raLeHHoro
ocafika He NPOMCXOANT HenpepbIBHO.

Takum 06pa3oM, CUHXPOHMU3ALWNA NPOBOANTCA A5 MUHUMU3ALUN HEKOHTPONUPYEMOro pasMHOXeHNs 1 pereHepa-
LMK 1 3a cYeT 3TOro nocnepytoLlei BbICOKOV BapnabenbHOCTH pe3ynbTaToB UCNblTaHWii. Takas BapnabesibHOCTb MOXET
MMeTb MecTO, eC/IN HeKOTOopble 0CO6U hparMeHTMpoBaHbl M NO3TOMY He NOTPebIAT KOPM B TeYeHNe onpeaeneHHoro ne-
profa BpeMeHU, N OHU MeHee NoABepPXeHbl BO3EeNCTBUI0 UCMbITYEMOro BeLLecTBa No CpaBHEHUIO C 0COGSIMU, KOTOpble He
chparmeHTMpoBaHbl Ha BpeMs ncnbiTaHnsa {3]—f11]. 3a 10-14 cyT A0 Hayana UcnbiTaHNA YepBN AO/MKHbI BbiTb UCKYCCTBEH-
HO (hparmeHTMpoBaHbl (CMHXPOHM30BaHbI). 1A CUHXPOHU3ALMN OTOMPAIOTCS KpynHble yepBu (MOS0BO3pesble 0cobw),
KOTOpble NpefnoYTUTENIbHO He UMEeIT NPU3HaKoB HeAaBHero mopdannakcuca. dTux Yepeeli NoMeLLaloT Ha NpeAgMeTHoe
CTeK/10 B Kanaw BOAbl 418 Ky/bTUBMPOBaHNA M paccekalT ckanbnenem B cpefHei yactu tena. Cnegyet o6paTtuTb BHU-
MaHue. 4Tob6bl 3afHNEe KOHLbl MMeNv OfUHaKOBbIV pasmep. 3aTeM 3ajHVe KOHLbl OCTaBAAT 40 PereHepupoBaHusi HOBOTO
ro/IOBHOTO KOHL@ B cocyAax Ans Ky/lbTUBWPOBAaHWSA, COAEPXalynx TOT Xe cybcTpar, KOTopblii UCNob3yeTcs B KynbType,
1 BOCCTAHOB/IEHHYIO BOAY [0 Hayana ucnbiTaHusa. Ha pereHepauuio HOBbIX FO/IOBHbIX KOHLOB yka3blBaeT 3apblBaHue
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CUHXPOHN3NPOBAHHBIX YepBel B cybcTpaT (Haimume pereHeprpoBaHHbIX FOMI0BHLIX KOHLLOB MOXHO NOATBEPAUTL uccne-
[0BaHNEM penpe3eHTaTBHbIX AONOMHUTENbHBIX NPO6 NOA GUHOKYNSAPHBIM MUKPOCKONOM). 3aTeM Y TECTOBbIX OPraHU3MOB
npeanonaraeTcs Takoe xe (pu3nMonornyeckoe cocToaHme. ATo O3HAYAET, YTO eC/IN Pa3MHOXeHUe NocpeAcTBOM Mopdan-
nakcuca nNpPOWCXOAUT Y CUHXPOHHbIX YepBeil BO BPeEMS UCMbITaHUsi, TO NPaKTUYeckn BCce 0cOo6M, Kak oxupaeTcs, GyayTt
B PaBHOI CTeneHun NoABepXeHbl BO3AeiCTBMIO 06oralleHHoro ocagka. KopmneHue CYHXpPOHU3UPOBAHHbLIX YepBeit ocy-
LecTBNSETCA cpasy, Kak TO/IbKO YePBW HAUYMHAKOT 3apbiBaTbCs B Cy6CTPAT UM Yepes 7 CyT nocse pacuynieHeHus. Pexum
KOPMIEHUSA A0/KEH 6bITb CONOCTABUM C 06GbIYHBIMU Ky/IbTYypamu, HO XenaTeslbHO KOPMUTL CUHXPOHU3UPOBAHHbIX YepBeii
TEM X€ UCTOYHUKOM MUTaHUSA, KOTOPbIA KCMob3yeTcst B UCMbITaHUU. YepBeil cogepxart npu TemnepaType UCNbITaHus, T. e.
(20 = 2) 'C. Ans ucnbITaHWs UCMOJb3YIOT HEMOBPEXAEHHbIX Lie/blX YepBeli Nocne pereHepauumn, akTUBHO NiaBaoLwmnx
WM NON3atoLLuX Npyu MATKOM MexXxaHU4YeckoM Bo3feicTBum. [1ns Toro Yto6bl NpesynpeauTs NOBPEXAEHNE UIN ayTOTOMUIO
yepBeii, CMOMb3YIOT, HaNpUMep, NUNeTKy C ONJIaBfIeHHbIMW KpasMy UM CTOMATO/IOTMYeCcKue WUMLbl 13 HepXaBetoLei
cTann gns MaHunNynauuii ¢ STUMK YepBsiMu.
M cTouHMKM cTapTOBbIX KyNnbTyp 415 Lumbriculus variegatus (agpeca B CLUA cooTBeTCTBYIOT NpuBeAeHHbIM B (4J).
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Mpunoxexue [
(pekomeHpyemoe)

KpaTkuiti oTyeT 0 pesysnbTaTax KoJibL,eBOro UcnbiTaHUs
Ha TOKCMYHOCTb ocagka gnsa Lumbriculus variegatus

Ta6nuua [.1 — Pe3ynbTaTbl BbINOHEHUS OTAE/bHbIX KObLEBbIX UCMbITAHWIA: CPEHEE YUCIIO YepBeli B KOHTPOE 1
KOHTPO/IE HA PACTBOPUTESb B KOHLLE UCMbITAHUSA

CpegHee © oV CpefiHee uvcno yepBeii © oV
4ncno Yepsen . B KOHTpO/1IE '
B KOHTpgne rpoLeHT Ha paCTngMTenb ripoLieHT
323 7.37 22.80 3 39.0 361 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
24.3 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 21.3 171 8.04 4
36.8 8,80 23.88 6 35.0 4.20 11.99 6
33.0 3.58 10.84 6 335 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
Mexna6opaTtopHoe 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 (%)
MpumeyaHne — YcnoBHble 0603HAYEHUS, NPUHATbIE B Tabnuue: SD — cTaHgapTHOe OTKNoHeHne; CV -- ko-

adppuuneHT Bapnaymm.

Ta6nuua [.2 — Pe3synbtaTbl BbINOSIHEHUA OTAE/bHBIX KOMbLEBLIX UCMbITAHWIA: CpefHsa obLwas cyxas macca yepsei
Ha MOBTOPHOCTb B KOHTPONE U KOHTPO/IE Ha pacTBOPUTENlb B KOHLLE UCMbITAHWS

nyggufi ca O6Lasa cyxas macca
uepBeii Ha 0 CV. yepBeil Ha NOBTOPHOCTb SO CV.
MOBTOPHOCTH npoLEeHT (KOHTPOb Ha npoLeHT
pacTBopuTesb)

(KOHTpO/b)
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 4.17 19.57 3 25.87 5.30 20.49 3
22,99 4,86 21.16 4 24.64 5.09 20.67 3
18.91 191 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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OkoHuaHve Tabnuubl .2

c ?ﬁca O6Lwan cyxan macca
}4’; Beii Ha sD CV. n yepBeii va NoBTOPHOCTb o CV. n
P MpoLEHT (KOHTpO/b Ha NpoLEeHT
MOBTOPHOCTL acTBOPUTESIb)
(KOHTPO/b) p p
MexnabopaTopHoe
cpefHee 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
CcVv 31.3 26.8
MpumeuaHne — YcnoBHble 0603HaYeHUs, NPUHATbIE B Tabnuue: SD — cTaHgapTHoe oTknoHeHune; CV --Ko -

3thpuument Bapuaunu. %.

Ta6nunya [.3— TokcnyHocTb PCP: 0630p KOHEYHbIX TOYEK B KOMIbLLEEBOM UCMbITAHUW; MexnabopaTopHoe cpegHee aAnsa
ECM. NOEC n LOEC

Moxnabo- Mexna6o- leomeTp.

Brionornyeckme o CV.
paTopHoe paTopHbIi SO cpefHee.
nokasare/nm cpefHee, Mr/kr KoadhcpmumeHT MpOLiEHT Mr/Kr
MH MaKc
23.0 4.0 37.9 9.4 10.7 46.3 19.9
O6wee uncno NOEC 9.9 2.1 22.7 10.7 7.2 72.3 7.6
Hepsev LOEC 27.9 47 66.7 14.2 19.4 69.4 20.9
MDD; % 22.5 7.1 39.1
ECY 20.4 7.3 39.9 5,5 9.1 44.5 18.2
O6was cyxas NOEC 9.3 2.1 20.0 9.4 6.6 70.4 7.4
macca 1epsen LOEC 25.7 2.1 50.0 23.5 16.8 65.5 19.4
MDD; % 24.8 10.9 447
LCso 25.3 6.5 37.2 5,7 9.4 37.4 32.1
méens/ BbIXM-
BaEMOCTH NOEC 16.5 2.1 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
ECH 20.0 6.7 28.9 4.3 7.6 37.9 18.3
Penpogykuusa
(yBenndenne NOEC 7.9 21 20.0 9.4 5.2 66.0 6.4
4mena Hepsen LOEC 22.5 21 50.0 23.5 15.4 68.6 16.0
Ha NOBTOPHOCTb)
MDD; % 29.7 13.9 47.9
ECH0 15.3 5.7 29.9 5.2 71 46.5 13.7
MpwupocTt
(yBesmueHne NOEC 8.7 2.1 20.0 9.4 6.0 68.1 6.9
Guomaccel LOEC 24.0 21 50.0 235 15.7 65.5 17.3
Ha NOBTOPHOCTb)
MDD; % 32,2 13.6 65.2
MpumeuaHne — YcnoBHble 0603HAYEHNS, NPUHATbIE B Tabnuye: MDD — MuHMManbHoe feTekTupyemoe pas-

JIn4me No CPaBHEHUIO C KOHTPOJIbHBIMU 3HAYEHUAMM BO BPEMSA NMPOBEPKM TMNOTE3, UCMO/b3YeTCsA B KaYecTBe nokasare-
A cTaTUCTUYECKol MoLHoCTK: SD — cTaHAapTHoe oTkKNoHeHue: CV — koadhuumeHT Bapmaymm
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MpunoxeHune JA
(cnpaBoy4HOE)

CpaBHeHUe CTPYKTYpbl MEXAYHAapOAHOro AOKYMeHTa
CO CTPYKTYpOIi HacToswwero ctaHgapTa

Ta6bnunya [OA-1

CTpyKTypa HacTosiLLEero craHaapTa CTpyKTypa MexayHapoaHOro foKyMeHTa
Pazpenbl Moapasgens! Mepeuncnenns Pazpens! Mepeuncnenna
BeegeHve 1.2.3.5 —
1 11 — 2 —
12 — 4 —
2 21 — MpunoxeHue 1 —
2.2 — MpunoxeHue 1 —
2.3 — MpunoxexHve 1 —
2.4 — MpunoxeHne 1 —
2.5 — MpunoxeHue 1 —
2.6 — MpunoxeHwue 1 —
2.7 — Mpunoxexve 1 —
2.8 — MpunoxeHne 1 —
2.9 — Mpunoxexuve 1 —
2.10 — MpunoxeHwne 1 —
211 — Mpunoxexue 1 —
2.12 — MpunoxeHne 1 —
3 31 — 6 —
3.2 — 7 —
3.3 — 8 —
3.4 — 9 —
4 4.1 — 10 —
4.2 — n —
5 — — 12 —
6 — — 13 —
7 7.1 — 14 _
7.2 — — —
7.2.1 — 15 —
72.2 — 16 —
7.3 — 17 —
7.4 — _ —
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Mpoponxenne Tabnuubl JA. 1

CTpyKTypa HacTosLLeto CTaHaapTa CTpyKTypa MexayHapoHOro [oKyMeHTa
Pazpensb! Mogpasaent! Mepeuncnexns Pazgensb! Mepeuvcnenus

7 7.4.1 — 18 —

7.4.2 — 19 —

7.5 — — —

7.5.1 — 20 —

75.2 — 21 —

7.6 — — —

7.6.1 a 22 a

6 b

B c

r d

il B

e f

X 9

7.6.2 — 23 —

7.6.3 — 24 —

7.6.4 — 25 —

7.6.5 — 26 —

7.6.6 — 27 —

7.7 — — —

7.7.1 — 28 —

7.7.2 — 29 —

7.7.3 — 30 —

8 8.1 — 31 —

8.2 — — —

8.2.1 — 32 —

8.2.2 — 33 —

8.3 _ _ —

8.3.1 — 34 —

8.3.2 — 35 —

8.3.3 — 36 —

8.34 —_ 37 —

8.3.5 — 38 _

8.4 —_ — —

8.4.1 — _ —
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Mpogomkernne Tabnuuybl JA.1

CTpyKTypa HacTosiLLEro craHaapTa CTpYKTypa MeXayHapOAHOTO [OKYMEHTa
Pazgerb Mogpasgaenbl Mepeuncnenus Pazgerb Mepeuncnenus
8 8.4.1.1 — 39 .
8.4.1.2 — 40 _
8.4.1.3 — il —
8.4.2 — 42 _
8.4.3 — 43 —
8.4.4 _ a4 _
8.5 — 45 —
8.6 — — —
8.6.1 — 46 —
8.6.2 — 47 —
8.6.3 — 48 _
8.6.4 a 49
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 —
87.2.2 _ 59 —
9 9.1 — _ —
9.1.1 — 60 —
9.1.2 — 61 —
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OkoHuaHve Tabnuubl JA. 1

CTpyKTypa HacTosILLEIo CTaHaapTa CTpyKTypa Mex/ayHapoaHOro AoKyMeHTa

24

Pazperbl Mopapasaers! MepeuvicneHus Pazgenbl Mepeuncrexmns
9 9.1.3 — 62 —
9.14 — 63 —
9.1.5 — — _
9.151 - 64 -
9.1.5.2 - 65 —
9.1.6 — — —
9.1.6.1 — 66 —
9.1.6.2 — 67 —
9.2 — 68 —
9.3 — 69 —

Mpunoxexue A
MpunoxeHune b
Mpunoxexve B
Mpunoxexue I
MpunoxeHune [

Bubnunorpadcus

Mpunoxexue 2
MpunoxeHune 3
MNpunoxeHue 4
Mpunoxexue 5
MpunoxeHue 6

NutepaTtypa
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