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Mpeaucnosune

Llenn, ocHOBHble MPUHLMMbI Y MOPSAOK NpoBefeHUs paboT Mo MEeXrocyAapCTBEHHON cTaHjapTusauum
yctaHoBneHbl TOCT 1.0-92 «MexrocygapcTBeHHass cucteMa crtaHgaptmsaumn. OCHOBHbIE MOJIOXEHUA» W
FOCT 1.2 - 2009 «MexrocygapcTBeHHaa cuctema crtaHgaptusaumui. CraHgapTbl MeXrocyAapCTBEHHbIe,

npaswia M pekoMeHZaLuu Mo MeXrocyfapCTBEHHOW cTaHgapTu3auun. Mpaswuna paspaboTkv, NPUHATUSA,
NPUMeHEHUs, OGHOBMIEHUSI N OTMEHbI»

CBefieHus1 0 cTaHaapTe

1 NOATOTOB/IEH ®epepanbHbIM roCcyAapCTBEHHbIM YHUTAPHLIM Npeanpustuem «Bcepoccuiicknii

Hay4Ho-uccnefoBaTeNbCkUii LEeHTP cTaHaapTu3auum, nHdopmauum n cepTudmnkaLum Cbipbs, MaTepuanos
n Bewects» (Pryr «BHULICMB»)

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerysimpoBaHuio 1 MeTposiornm

3 NMPUHAT  MexrocygapCTBeHHbIM COBETOM MO CTaHjapTu3auuu, MeTponorun u ceptudurkalmu
(npoTtokon Np 60-MN o+ 18 okTabps 2013 r.)

3a NpUHATUE NPOro/IocoBasi:

KpaTHOe HanMeHOBaHue CTpaHbl KO,U, CTpaHbl COKpaLL[eHHOe HanmeHoBaHWe HaunoOHa/IbHOro opraHa
no MK (MCO 3166) 004 - 97 no MK (WCO 31BB) 004 - 97 no ctaHgapTtusauuu
ApmeHus AM MuH3KoHOMUKN Pecny6nvkm Apmenns
Benapycb BY locctaHgapt Pecny6nvku Benapycb
KbIprbi3cTaH KG KbipreisctaHgapt
Mongosa MD Mongosa-CraHgapt
Poccuiickas depepauus RU PoccraHgapt
TamkvkmicTaH N TamKukcTaHaapT

4 HacToAwuii ctaHAapT MAEHTUYEH MeXAyHapoAHOMy fokymeHTy OECD Test No. 211: «Daphnia

magna Reproduction Test» (O3CP TecT Ne. 211 «YrHeTeHMe penpoayKTUBHOI cnocobHocTn fadHumn mar-
Ha»).

MepeBopg c aHrMiAcKoro s3bika (en).
CTteneHb cooTBeTCTBMA - ngeHtTuyHasa (IDT)

5 Mpuka3om defepasibHOrO areHTCTBa Mo TEXHWYECKOMY PeryMpoBaHnio M MeTponorun ot 22 Hos6ps
2013 1. Np 772-ct mMexrocyfapcTBeHHblii ctaHgapT TOCT 32367-2013 BBefeH B [eiicTBME B KayecTBe Ha-
LMoHasibHOro cTaHzapTa Poccwuiickoin ®epnepauun ¢ 1 aBrycta 2013 r.
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WHpopmaumsi 06 W3MEHEHWIA K HAcToOsWeMy CcTaHgapTy nyoaukyeTcCs B EXErogHOM
VH(OPMALMOHHOM yKasaTene «HauuoHasibHble CTaH4apThbi», @ TOKCT MW3MEHeHWii M npaBokK B
€XEMECSAYHOM  MHJOPMALMOHHOM YyKasaTese «HauuoHa/lbHble cTaHgapThi» B cnydae nepecmoTpa
(3aMeHbl) WAM  OTMEHbl HacTosWero cTaHgapTa CooTBeTCTBYylOWee yBedomeHne 6ygeT
ony6/MKOBAHO B €XeMeCcsYHOM WH(OPMAaLUOHHOM ykaszaTene «HauuoHa/lbHble CTaHaapThbi».
CooTBeTCTByWLWAas WHpoOpMaLus, YBELOMEHUS W TEKCThbl pasMmeljalnTcs B UH(OpMaLMOHHO
cucTeMe OO6LIero nofb3oBaHMs — Ha WHGOPMALMOHHOIO caiiTe defepasibHOrO areHTcTBa Mo
TexHUYecKoMy perynimpoBaHuio U MeTponoruy B ceTu VIHTepHeT.

© CtaHpapTuHcopm. 2014

Poccuiickoin depepaummn HacTosAWmMi CTaHAAPT HE MOXET ObiTb MO/THOCTLIO UM YaCTUYHO BOCMPOU3-
BEiEH. TUPAXMPOBaH M pacnpocTpaHeH B kayecTBe ohuLmanibHOro n3gaHns 6e3 paspelueHuns ®enepasbHo-
ro areHTcTBa No TEXHWYECKOMY PerysimpoBaHuio U MeTposiorun
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BeepeHuve

Hactoawwuii ctaHgapT paspaboTtaH B pamkax KOMMNiekca CTaHAapTOB, MOCBALWEHHbIX MeTOo-
Aam vcnblTaHWii XMMnyeckol NpoaykKuumn, npeacTaBnsaoLW el onacHOCTb ANA OKpyxatuwel cpefbl.
HactoAwunii ctaHgapT naeHtuyeH PykosogctBsy OECD no ucnbiTaHMAM XUMWYECKOW MpoAyKuuu
(OECD Guideline For The Testing of Chemicals. Test Ne211: Daphnia magna Reproduction Test.
Adopted by the Council on 3th October 2008).

Pykosoactso O3CP no TeCTUPOBAHWIO XMMWYECKUX BeL,ecTB Mepuofmnyeckn nepecmarpu-
BaeTCA B CBeTe Hay4yHO-TexHuyeckoro nporpecca. 4YTto kacaetca Pykosopctea 202, vacTtb I,
Daphnia sp. TecT Ha penpoAyKTUBHYK CNOCOOHOCTb (MPUHATHIA B anpene 1984 ropa), B uenom
6b110 NPU3HAHO, YTO AaHHble UCMbITaHWA, NPOBEAEeHHble B COOTBETCTBUN C 3TUM PYKOBOLCTBOM,
MOTYT U3MeHATbCA. B nocnegHue rogbl 6biny NPUAOXKEHBI 3HAYUTENIbHbIE YCUNSA, NOCBALWEHHbIE
BbISIBMIEHWNIO MPUYUH 3TOV U3MEHUYMBOCTU, B LeNAX BbIIBAIEHUA Ny4ylwlero metoga ucnoitaHnsa. O6-
HOB/IEHHOE PYKOBOJACTBO OCHOBbIBAETCS Ha pe3ynbTarax mccrnefoBaHuii u mexnabopaTopHbIX UC-
nbiTaHW, NnpoBegeHHbIX B 1992 (1) n 1994 (2) rogax.

OCHOBHbIMW pasnnMuMaMN nepBoHayanbHon Bepcum (1984r.) n BTopoW pegakuyumn (1998 r.)
pyKOBOACTBA ABMAAKTCA:

a) ucnonb3yemblM Bugom sasnsetcsa Daphnia magna;

b) npogomxmnTenbHocTb TecTa 21 AeHb;

C) A4NA MosycTaTuyeckoro Tecta YMC/AO0 XMBOTHbIX, KOTOpoe 6yaeT Mcnonb3oBaTbCA AN Ka-
XA0N TecTupyeMoi KoHueHTpauuu, 6bi/10 yMeHblieHo A0 40, ux npeanovyTUTENbHO pas3fenuTb Ha
yeTbipe rpynnbl No 10 XWBOTHbIX, NO KpaiHeli mepe 10 XWBOTHbIX COAEPXATCA WHAMBUAYANbHO
(XOTAA BO3MOXHO MCMO/Ib30BaHNE pas3/InyHbIX NIaHOoB AN NMPOTOYHbLIX IKCNEPUMEHTOB);

d) 6osiee KOHKpeTHble pekoMeHpauuyn O6biny caenaHbl AN KOHTPOJIbHOW cpefbl U YCNOBUIA
KOpMAeHus.

OCHOBHOE 0T/IMuMe BTOpoOi Bepcum (1998 r.) oT aToil Bepcuu:

e) B npunoxeHune 7 6bi10 fo6aBneHoO onucaHue npoueaypbl ANS naeHTUdUKaLmm nona Ho-
BOPOXAEHHbIX 0cobeli, ecnu TpebyeTtca. Kak n B npeAblgyLinx Bepcusax, B 3TOM PyKOBOACTBE CO-
OTHOLWEHNE MOM0B ABAAETCA AONOMHUTEIbHBIM NapaMeTpom.
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M E X T OCUYAAPTCTUBEHH B W CTAHOAPT

METO/AbI I/ICI'IvbITAHI/IIZ XUMUYECKOW NPOAYKUWN,
NMPEACTABNAKOWEW ONACHOCTb A/1A OKPYXXAKLWEW CPE/bI

YrHeTeHue penpoAyKTUBHON cnoco6HOCTH JadHun marHa

Testing of chemicals of environmental hazard.
Daphnia magna Reproduction Test

[ata BBefeHunsa - 2014-08-01

1 O6nactb NpUMEHeEHNS

HacToswwmii cTaHgapT ycTaHaBIMBaeT MeTOoAbl UCMbITAHWA ANA onpefenieHus TOKCUYHOCTU XUMuYe-
CKMX BELLECTB MyTEM YrHETEHUS PENnpPOAYKTUBHOM cnoco6HOCTM fadHuu marHa (ganee - Daphnia magna).

2 TepMUHbI 1 onpeaeneHns

B HacTosileM cTaHAapTe NpUMEeHeHbl TEPMUHbI C COOTBETCTBYIOL UMW ONpeseneHnsaMu:

2.1 EC*: KoHueHTpauus TecTpyemoro BellecTBa, PaCTBOPEHHOTO B BoAe, KOTopas NpUBOAUT K X Npo-
LEeHTY CHMXeHuns BocnpounssoacTea Daphnia magna B npefenax ycTaHOBIEHHOIO nepuoga 3KCno3uumu.

2.2 ecTecTBeHHbIli Temn npupocTa (Intrinsic rate of increase): BennunHa npupocta nonynsymun, Ko-
TOpbI 06beAUHAET PenpPOAYKTUBHYIO NPOAYKLUIO N BO3PACTHYIO CMEPTHOCTb [4 - 6]. B ycTonumBbIX nonyns-
LMAX oHa

6yfeT paBHa HyMo, NOMOXUTENbHON B pacTylleil 1 oTpuuaTesbHOW B perpeccusHoi. 3Ta nocnegHas
KaTeropus nonynsuWii He SIBNAETCA YCTOWYMNBON 1 B KOHEYHOM cyeTe obpeyeHa Ha BbIMUPaHWE.

2.3 HammeHbllas Habnwgaemas addekTnBHaas KoHueHTpauus (Lowest Observed Effect
Concentration (LOEC)): Camasn HM3Kasi KOHUEeHTpauus, Npu KOTOPO Habno4aT CTaTUCTUUYECKN 3HAYUMBIA
3hhekT Ha BOCMPOM3BOACTBO U CMEPTHOCTb POANTENLCKMX 0cobeit (p < 0.05) No cpaBHEHWIO C KOHTPONEM,
B Mpefenax yCTaHOB/IEHHOrO nepuoga akcnosunuun. Bee koHueHTpauumn Bbiwe LOEC fo/KHbI MMETb TOKCK-
yecknin adcpekT, paBHblii nnn 6onbwnii LOEC. Ecnm 3Tu ABa ycnoBusa He cobnogaloTcsl, Heo6Xxo4umo aaTb
nosiHoe 06bACHeHWe Bbibopa MMeHHo 3Toli LOEC (1 cootBeTcTBeHHO NOEC).

2.4 HeahbhekTnBHas Habnwgaemas koHueHTpauusa (No Observed Effect Concentration (NOEC)):
TecToBas KOHLEHTpaums, Haxogsuwasaca cpasy Hmke LOEC, koTopas Npu cpaBHEHUW C KOHTPOMEM HE UMeeT
HMKaKOro ctatucTuyecky sHaummoro adpdekta (p <0.05) B npefenax ycTtaHOBEHHOTO Nepnoga aKCnosuLmnm.

2.5 notomcTBO (Offspring): Monogas Daphnia. npoussegeHHas poauTenbCKoi 0cobbio B Xoae TecTa.

2.6 npegen obHapyxeHus (Limit of detection): Camas HM3Kas KOHLEHTpaLus, KoTopas MOXeT OblTb
o6HapyXeHa, HO He onpejenieHa KoIMYeCTBEHHO.

2.7 npepen onpegenexHusn (Limit of determination): Camas HuW3Kas KOHUEHTpauus, KoTopas MOXeT
6bITb N3MEPEHa KONNYECTBEHHO.

2.8 pogutenbckne ocobu (kuBoTHble) (Parent Animals): Camku Daphnia. B Hayane Tecta penpo-
OYKTMBHAs CNOCOBHOCTb KOTOPbIX ABASAETCA 06BEKTOM UcCnefoBaHus.

2.9 cmepTHOCTb (Mortality): )KXnBOoTHOE 3aperncTpupoBaHO kak MepTBOe, KOrAa OHO HEeMnoABWXHO, TO
eCcTb KOrga OHO He B COCTOSHWM MnaBaTb, WM €C/IM HET HWUKaKOro BUAMMOrO ABWKEHWA KOHeYHoCTel unn
noctabgomeHa B TeueHnne 15 c nocne nerkoro B36anTbiBaHUs TeCcTUpyeMoi emkocTu. (Ecnv ncnonbsyeTcs
Apyroe onpegenieHne, 06 3TOM HYXXHO COOBLMTb BMECTE CO CChISIKO/ HA UCTOUHUK).

MpumeyaHwune - lMNpu NONb30BaHUM HACTOSLLMM CTaHAAPTOM LieNIecoobpasHo NpoBepuTb AelicTBue
CCbI/IOYHbIX CTAHAAPTOB B MH(DOPMALMOHHOI CUCTEME OBLLETO MOMb30BaHUA - Ha odmumManbHOM calite degepanbHOro
areHTCTBa Mo TEXHUYECKOMY PEry/IMPOBaHMI0 1 METPOJIOrK B CETU VIHTEPHET WU NO eXerogHomy UHopmaLloHHOMY
yKasatenio «HaunoHa/bHble CTaHAapTbl», KOTOpPbI OMy6AMKOBaH NO COCTOSIHWIO Ha 1 sHBaps Tekylliero roga, v no
BbINyCKaM €XeMeCAYHOro WH(OPMAaLMOHHOTO Yykasatens «HauuoHanbHblli CTaHA4apThl» 3a Tekywuid rog Ecnn
CCbI/IOYHbIN CTaHAapPT 3aMeHeH (M3MEHeH), TO NPU MO/Ib30BaHWK HACTOSALLYM CTaHAAPTOM crefyeT pPyKOBOACTBOBATHLCA
3aMeHAWMM  (M3MEHEHHbIM) CTaHAApTOM. EcCnu ccbllouHbIli CTaHAapT OTMEHeH 6e3 3aMeHbl, TO MOJIoKeHue, B
KOTOPOM faHa CCbl/Ika Ha Hero, MPUMEHSIIOT B YacTy, He 3aTpar1BaioLLeit 3Ty CCbIMKy.

MN3paHue ouymansHoe
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3 OCHOBHbIE MOJIOXEHUS

3.1 BeefeHune

3.1.1 Uenblo TecTa fABNSETCA OLEHKa BO3AENCTBUA XMMUYECKOW NPOAYKLMW Ha PenpoayKTUBHYIO
dyHkumio Daphnia Tagna. [1na 3T0ro MOoAyto XeHckyt ocobb Daphnia (pogutensckas ocobb), Bo3pacTom
MeHee 24 4 B Hauyasne TecTa, NoABEPralT BO3AECTBMIO TECTUPYEMOrO BeLlecTBa, 406aBNeHHOro B BOAy B
pa3nunyHbIX KOHUEeHTpauuax. MNpoaomxuTenbHOCTb TecTa cocTaBnseT 21 AeHb. B koHue TecTa oueHvBaloT
oblLee KO/IMYECTBO BbDKMBLUETO MOTOMCTBA, NMPOM3BEAEHHOr0 poAMTENbCKOM 0COo6bl0. DTO O3HayaeT, uTo
I0BEHU/IbHbIE 0COOM, POXAEHHbIE B3POC/LIMY paykamu, KOTOpble MOrMbalT BO BPeMsi TecTa, UCKIYaloT 13
BbIUNCNEHUIA.

PenpoayKTUBHBINA BbIXOA POAUTENLCKMX 0CO6EN MOXET ObiTb BbipaXKeH pasHbiMW cnocobamu (Hanpu-
Mep. YMC/O XMBOro NOTOMCTBA, NPOU3BEAEHHOrO XMBOTHBIM B [leHb, HAUYMHasA C NepBoro AHA HabnlogeHus),
HO 3T AaHHble HEOOGXOAMMO YKa3biBaTb AOMNOIHUTE/LHO K O6LLEMY KO/IMYECTBY HOBEHW/bHLIX 0CO6el, npo-
N3BEeAEHHbIX POANTENAMU K KOHLYY 3KCMepumeHTa.

PenpoaykTvBHas MYHKUMA XMBOTHbIX, MNOABEPraemMbiX BO3AEWCTBMIO TECTMPYeMOro BeljecTBa no
CpaBHEHWIO C KOHTPOJIEM, NO3BONSAET ONpPefennTb CaMmyto HU3KY0 apeKkTUBHYO KoHueHTpauuio (LOEC) u,
cnepoBaresibHO, HeaekTnBHYO KoHueHTpauutio (NOEC). Kpome TOro, no Mepe BO3MOXHOCTU [aHHble
MOryT 6biTb NpOaHanM3NpOBaHbl C UCMOJ/Ib30BAHNEM PErPEecCUOHHON Mofenu ANS OUEHKU KOHLEHTpauumu,
KoTopas Bbi3Bana 6bl X COKpalleHuii B % penpoAyKTUBHOW yHKLMK, To ecTb EC* (Hanpumep. ECH0 EC2D
unnn EC,0).

3.1.2 CnepyeT Takke ykasaTb BbDKMBAEMOCTb POAUTENLCKMX 0coGeli 1 Bpems nepsoro nometa. [py-
rMe cBsi3aHHble C BeLlecTBOM 3phekTbl, Takme, Kak pocT (Hampumep, AJSMHA) U, BO3MOXHO, KO3(uULMEHT
npupocTa, Takke MoryT 6blTb UCcCnefoBaHbl.

3.2 WVHdopmaums o TeCTUpyeMOM BellecTse

3.2.1 PesynbTartbl TecTa Ha OCTpyt ToKcuuHocTb [3] gna Daphnia Tagna Ao/mkHbl 6bITb AOCTYMHbI.
Pe3synbTaT MOXeT 6biTb NOME3eH NPU BbiGOpe COOTBETCTBYHIOLLENO AnanasoHa TeCTUPYEMbIX KOHLEHTpaLuii
B PenpoayKT1BHOM TecTe. PacTBOPUMOCTb B BOAE U AaB/ieHne napa TecTUpyemoro Belectsa A0/KHbI ObITb
M3BECTHbI. Takxe [o/KHa 6bITb JOCTYMHA HafexHas aHanMTuyeckas MeTofuKa KONMYecTBEHHOro onpefje-
NleHnA BellecTBa B TECTOBbIX pacTBOpax.

3.2.2 NHchbopmaumsa o cBolicTBax TECTMPYEMOrO BELLECTBA, KOTOpash MOXeT ObiTb Heobxoguma npu
nnaHMpoBaHUW YCIOBWI SKCNepUMeHTa, A0/MKHA ObITb AOCTYMNHA, a Takke BKIYaTb CTPYKTYPHYIO chopmyny,
YNCTOTY BeLllecTBa, CTabWbHOCTb Ha CBeTY, CTabWIbHOCTb MPU YCMOBUAX TecTa, KOHCTaHTYy KWUCOTHOM
avccounaumn (pK a), koadhduumeHT pacnpegenenua HukraHon/sofa (Kow) n pesynbtatbl Tecta Ha 6uo-
pasnaraemocTb [28].

3.3 TpumeHUMOCTbL TecTa

YT06bI pesynbTaTthbl TecTa 6bln HageXHbIMK, Heobxoaumo cobnoaaTh cnegylolme KpUTEPUN B KOH-
Tpone:

- CMepTHOCTb poauTesibckux ocobein (camka Daphnia) He npeBbiwaeT 20 % K KOHLY TecTa;

- MUHVMaJIbHOE KO/IMYECTBO BbIKMBLLETO MOTOMCTBA, NMPOM3BEAEHHOr0 POANTENbCKOV 0COObI0 K KOHLLY
TecTta, £ 60.

4 OnncaHve metoga

4.1 O6opypoBaHue

4.1.1 3KcnepumeHTa/lbHble EMKOCTU U Apyroe obopyfAoBaHue, KOTOpoe BCTynaeT B KOHTAKT C TecTo-
BbIMW PacTBOpamu, AO0/KHbI ObITb MOHOCTbIO CAEeNaHbl U3 cTekna uav 4pyroro XMMn4Yeckn MHepTHOro ma-
Tepnana. 3KCI'IepI/IMEHT3J'IbeIMI/I E€MKOCTAMU 06bIYHO ABNAKTCA CTEK/NAHHbIE CTaKaHbl.

4.1.2 Kpowme TOro, TpebyeTtcs HEKOTOpPOE WK BCE NepeyuncrieHHoe Hke o06opyoBaHune.

- n3mepuTenb Kucnopoda (C MUKPOINEKTPOAOM UAWN APYTMM aHaNorMyHbiM 060pyAOBaHMEM A5 U3Me-
peHns pacTBOPEHHOTO KMUC/opoja B HEGONbLLUNX 06bemax);

- COOTBETCTBYIOLEee 060pyOBaHMe 418 KOHTPO/IA TemnepaTtypsl;

- pH-meTp;

- annapatypa A/1s onpefeneHus ecTkoCcT BOAbl;

- obopypoBaHvue Ans onpegeneHus KoHueHTpauum obuwero opraHuyeckoro yriepoga (OQY) B Boge
unu obopypaosaHune ana onpegeneHns Xxummyeckoro notpebneHus kucnopoga (XrK).

- obopyoBaHve 4719 KOHTPOSIA pPexvMa OCBeLLeHNs Y U3MepPeHnsi CBETOBOW UHTEHCHUBHOCTU.

4.1.3 Bnpaom, KoTopblii NCNOb3YIOT B TecTe, siBnsetca Daphnia Tagna Straus. MOXHO “cnonb3oBaTth
apyrue sugpl Daphnia. ecnv oHv oTBeYalT KpUTepusam NpurogHocTy (KpUTepuii NpUrogHoCTy KacaeTtcs pe-
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NPOAYKTUBHON CNOCOGHOCTU B KOHTPOSie, BaXeH AN1A pa3Hbix Buaos Daphnia). Ecnn mucnonb3yoT gpyrue
BuAbl Daphnia, oHU fOMKHBI 6bITb NAEHTURULMPOBAHbLI U UX NPYMEHEHWE A0KHO 6bITb 060CHOBAHO.

4.1.4 MNpeAnoYTUTEsNIbHO, YTOObI Y K/IOHA 6bIT MAEHTU(UUMPOBaH reHoTun. Pag uccneposaHwuii [5] no-
Kasasl. 4To CNocobHOCTb K penpoAaykumu knoHa A (npoucxoxaeHvem u3 IRCHA Bo ®paHuuu) [7] ctabunbHo
oTBeYaeT KpuTepuio I 60 BbDKMBAEMOCTM MOTOMCTBA NPW YCNOBUSX, OMUCaHHBIX B HACTOALWEM cTaHaapTe.
OfHaKo MOXHO WUCMOoJIb30BaTb W Apyrue KAOHbI Npu yC/roBUW, YTO KynbTypa Daphnia oTBeuaeT kputepusam
Tecra.

4.1.5 B Havasie TecTa XMBOTHbIE [O/IKHbI UMETb BO3PacT MeHee 24 4 1N He [0/HKHbl OTHOCUTLCA K nep-
BOMY MOKO/IEeHWI0. OHW J0/DKHBI 6bITb NOMTyYeHbl M3 340pOBON NoNynauun (To eCTb HEe UMELOLLEeR Takux npu-
3HAKOB CTpecca, Kak BbICOKasi CMEPTHOCTb, NPUCYTCTBME CaMLIOB 1 3hMNnunid, 3afepXKk1u NPoU3BOACTBA Nep-
BOrO MOKOJSIeHWs, 6ecLBeTHble XUBOTHbIE, W.TW,.). XXMBOTHbIX CredyeT COAepXaTb B YCNOBUAX KyNbTypbl
(cBeT, TemnepaTypa, cpefa, KOpMAEHNE N KONMYECTBO XMBOTHLIX Ha eAuHuLYy 06bema) aHa/IorMyYHOl TON.
KOTOpYI0 UCMONbL3yIoT B TecTe. Ecnu cpepa kynbTypbl Daphnia. koTopyto 6yayT ncnonb3osatb B TecTe, OT-
nmyaeTca OT cpefbl KynbTuBMpoBaHusa Daphnia. He06X04MMO NPOBECTU akKIMMaTU3auuio B TeyeHue npu-
6/11M3NTENBHO TPeX HeAenb (TO ecTb OAHOro NOKOMEeHMs), 4TOObl n3bexaTb cTpecca pPoAUTENbCKUX XUBOT-
HbIX.

4.2 Cpepa ansa KynbTuBaummu

4.2.1 PekomeHayeTCA UCMO/b30BaTh MOSIHOCTLIO CUHTETUYECKYIO cpefy. 3TO NO3BOMNT U3bexaTb no-
najaHns NoCTOPOHHWUX A06aBOK (HanpyMmep BOAOPOC/ENR, 3KCTPAKTOB U3 MOYBbI U TA,.). KOTOpble TPYAHO Xa-
pakTepu3oBaTtb. W. Kak CNefAcTBue, YNyylUT BO3MOXHOCTM NO cTaHjapTusauuu Tecta. Cpefbl dneHAT
(Elendt) M4 [8] n M7 (cM. npunoxeHue A) cuutaloT Hanbonee NnoAxXoAAWMUMN ANSA 3Tux ueneir. OgHako gpy-
re cpefpbl TaKkke MOXHO NPUMEHATb NpuU yCcaoBun, ecnun KynbTypbl Daphnia oTBeyaloT KpuTepuam HafexHo-
CTun TecTa.

4.2.2 Ecnu ucnonb3yloT cpeay, BKAYalLyl HenaeHTUULnpoBaHHble f06aBku, TO 3TU A06aBku
[OKHBI 6bITb yKasaHbl U MHhopMauma 0 HUX Ao/MKHaA OblTb NpefocTasieHa B otyeTe 06 ucnbiTaHusax. Oco-
6EHHO 3TO KacaeTCs cofepxaHusa yrnepoga, NOCKObKY OH MOXET BANATb Ha PexuM nutaHus. PekomeHgy-
eTcs onpefenuTb BennuuHy OOY un'unun XIMK ansa ouexkun Bknaga OOY/XMK 8 nutatensHylo cpefy. Takke
pekomeHAyeTcs ycTaHOBUTbL ypoBeHb OOY B cpefe (To ecTb nepej BHECEHMEM BOLOPOCNEN) Hxe 2 Mr/n
[11]

4.2.3 B cnyyae TecTypoBaHus BELLECTB, COAepXalnux MeTan b, BXHO NOHXMMaTb, YTO CBONCTBA cpe-
4bl (Hanpumep, XecTKOCTb, XenaTHas CnoCo6HOCTb) MOTYT B/IMATbL HA TOKCMYHOCTb TECTMPYEMOrO BeLLecT-
Ba. MO3TOMY >XeJjlaTes/ibHa cpefia C MOJIHOCTLIO ornpefesieHHbIM cocTaBoM. OfHakKo B HacToslliee Bpems
€JMHCTBEHHbIMMN MOJIHOCTLIO ONpeesieHHbIMN cpefamu, KOTopble NMoAXOoAAT ANA A/IMTENbHOTO CoAepXaHus
Daphnia Tagna. ssnstTca Elendt M4 n M7. O6e cpefbl cogepxart komnnekcoobpasosatens A4TA. WUc-
crnefoBaHusa (2) nokasann, 4To «O4YeBUAHASA TOKCUUYHOCTb» KaAMWSA, Kak Npasuio, HUXe, Korga TecT BbIinos-
HAeTca B cpegax M4 n M7. yem B cpepax, He cogepxawmx SATA. Moatomy M4 n M7 v apyrue cpefbl, co-
Jepxallne n3BecTHble XenaTHble areHTbl, He PEKOMEHAYIOT 4718 TECTUPOBAHUS BELLECTB, COAepXallunx me-
Taibl. N MeTanncodepxaliux BelecTB XefaTeNlbHO WUCNOo/b30BaTb a/lbTEPHATUBHYIO Cpefy, Takylo,
Kak. Hanpumep. ASTM, BOCCTaHOBJ/IEHHYH XECTKY0 mpecHyto Bogy (11]. koTopas He COAEPXMUT KOMM/IEeKCo-
o6paszoBatens IATA, c fo6aBKoOW 3KCTpakTa MoOpckux Bogopocneii (12). 3ta kombuHauma cpegbl ASTM u
9KCTpaKTa MOPCKMNX BOAOPOC/EN TakkKe NOAXOANUT ANA ANMTENbHOTO CoAepXaHnusa KynbTypbl U TECTUPOBAHNA
Daphnia Tagna [2], xoTa Bce e NPOsiBNSeT YMEPEHHOE XenaTupylliee AeicTBre U3-3a OpraHnyeckoro
KOMMOHeHTa B 06aB/IeHHOM 3KCTpakTe MOPCKUX BOAOPOCAENA.

4.2.4 KoHuUeHTpauus pacTBOPEHHOro KMCopoAa A0/KHa ObiTb Bbile 3 Mr/n B Havane u B TeyeHne
Bcero Tecta. pH fosmxeH 6bITb B AnanasoHe 6 - 9 1 He JO/IKEH MeHATbCA 6osblwe Yyem 1.5 eanHULbI B Te-
yeHue TecTta. XKecTkocTb pekomeHgyeTtcs Bbiwe 140 mr/n (no CaCO3). TeCTbl HAa 3TOM YPOBHE U Bbille fie-
MOHCTPUPYIOT PenpoayKLuio, COOTBETCTBYIOLWYIO KpuTepusam npurogHocTu (13]. (14].

4.3 TecToBbIl pacTBOp

4.3.1 TecTOBbIii pacTBoOp, Kak NpaBuo, OBOAAT 0 HEOGXOAVMbIX KOHLEHTpauuii nyTeM pasbaBneHns
MCXOAHOro pacTeopa. VcxofHble pacTBOPbI XenaTenbHO NoMy4nTb NMyTEM PacTBOPEHUS BellecTsa a nuTa-
TeNbHOW cpeje.

4.3.2 B HeKkoTopbIX cnyyasax Aasa nosyvyeHuss Heo6xo4MMOol KOHLLeHTpaLMm OCHOBHOIO pacTBopa Tec-
TMPYEMOro BeLlecTBa MOXeT NoTpeboBaTbCA UCMO/Ib30BaHe OpraHnyecknx pacTsopuTenei unm gucnepra-
TOPOB. OfiHAKO Heob6XoAMMO NPefnpPUHATL BCE Mepbl A1 Toro, 4Tobbl n3bexarb UCNOo/Ib30BaHUA TakuX Be-
wectB. MpuMepbl NOAXOAALMX pacTBOpPUTENENR: aueToH, aTaHoN, MeTaHos, gumetundopmamug u TpuaTu-
nenrnukonb. Mpumepbl nogxoasawmx gucnepratopos: Cremophor RH40. metunuenntonosa 0,01 % n HCO-
40. B nobom cnyyae TecTupyemoe BelecTBO B TECTOBOM pacTBOpe He AO0J/HKHO MpeBblllaTb npegen pac-
TBOPUMOCTM B TECTOBOW cpefe.
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4.3.3 [na nonyyeHns OCHOBHOTO pacTBopa, KOTOPbIA MOXHO TOYHO A03MpOBaTb B BOAY, MCMNOMb3YIOT
pactBoputenu. MNpu NpYMEHeHWN pekoMeHAyeMmol KOHLEeHTpauuu pacTBOpUTeNns B OKOH4YaTeslbHOW TecTo-
Boli cpefie (To ecTb s 0,1 Mr/n) ynoMsHyTble Bbllle pacTBOpUTENN He ByayT S40BUTbI U HE OYAyT yBenmyu-
BaTb BOJHYIO PacTBOPUMOCTb BELLECTBA.
4.3.4 [vcnepratopbl MOryT MOMOYb B TOYHOM [03MPOBaHWM U aucnepcun. Mpu pekoMeHayeMoit
KOHLeHTpaLun B KOHEYHOI ncnbiTaTensHol cpege (S 0,1 mMa/n) ynomaHyTble Bbille AWCnepratopbl He 6yayT
AQ0BUTLI U He ByAyT yBenMumMBaTb BOAHYIO PacCTBOPMMOCTb BeELLECTBa.

5 lMpouenypa akcnepumMmeHTa

5.1 YcnoBusa akcnosnummn

5.1.1 MpoJo/MKNUTENBHOCTb

MpofomkuTensHOCTb TecTa - 21 feHb.

5.1.2 OTcagka

5.1.2.1 PoAnUTENbCKNUX XNBOTHBLIX OTCaXMBAIOT MHANBUAYANLHO N0 OAHOMY B 3KCNEpUMEHTaslbHblE eM-
kocT o6bemom 50 - 100 mMn cpefbl KaxXAbliA.

5.1.2.2 NHorga ANnsi COOTBETCTBUA TPEOGOBAHMAM aHaIMTUYECKOW npoueaypbl, UCNONb3yeMOW Ans on-
pefeneHns KOHUEHTpauun TecTUpyemoro BeliecTBa, TpebyloTcAa 6onbline o6bembl. Ecnu ucnonbsytot
o6bembl 6onble yem 100 ma. HEO6XOAUMO YBENWUUTL pauuoH nuTaHus Daphnia. uTo6bl rapaHTupoBaTb
[OCTYMHOCTb MULLKY B COOTBETCTBUMN C KPUTEPUSAMU NPUMEHUMOCTU. ONa AnHaMUYeckoro (MpoTOYHOro) Tecta
MOryT 6bITb UCMOMNb30BaHbl ApYyrne TexHu4eckne npoueaypbl TeCTpoBaHusa (Hanpumep, oTcajka veTbipex
rpynn no 10 XMBOTHbIX B 60/IbLLIOM akBapuyme), HO tobble N3MEHEHUSA B TECTE AOJ/IKHbI ObITb OTMEYEHbI.

5.1.3 TecTupyeMble XXUBOTHbIE

5.1.3.1. Ana nonyctaTuyeckmx TECTOB MCMNOJb3YIOT NO KpaHeli Mepe 10 XMBOTHbIX, COAEpPXalmxcs
VHAMBUAYANbHO MPU KaXA0N TECTUPYEMON KOHLEeHTpauuu, . kak MUHUMYM. 10 XWBOTHbIX WHAWBMAYASIbHO
OTCaXMBAIOT A1 KOHTPOIA.

5.1.3.2 ina guHamunyeckux (NPOTOYHbIX) TeCToB 6onee NOAXoAAWMUM ABMASETCHS ucnosb3oBaHue 40
XUBOTHBIX, pasfeneHHbiX Ha YeTbipe rpynnbl N0 10 XMBOTHBLIX B KaXXAON TECTMPYeMOi KoHueHTpauun [1].
MOXHO MCNoNb30BaTh U MEHbLUEE YMNCIO MNOAOMbITHBIX XNBOTHBIX, HO PEKOMEHAYEeTCA UCMONb30BaTb HE Me-
Hee 20 XMBOTHbIX ANA KaXXAOW KOHUEHTpaumu, pasfeneHHbIX No MeHblueid mepe Ha ABe wunu 6onee rpynn ¢
paBHbIM YMC/IOM XUBOTHbIX (Hanpumep, YyeTbipe eMKOCTU € NATbio Daphnia). [1ns TecTos, rge XuBOTHblE CO-
JepxaTca B rpynnax, He npefacraBnseTcs BO3MOXHbIM ONpefennTb penpoaykKTUBHYK CNOCOOGHOCTL Kak 06-
Liee YNCMo BbDKMBLLIETO NOTOMCTBA, MPOM3BEAEHHOT0 MaTepPUHCKMMKM OCOBSIMU B KOHLIe TecTa, ecnivm maTe-
pviHCKMEe 0cobu nornbalroT. B aTuX cnyyasx penpogyKTuBHas CNOCOGHOCTb A0/MKHA ObiTh BblpaxeHa Kak 06-
LLlee KO/IMYECTBO BbKMBLLEro NMOTOMCTBA, NPOU3BEAEHHOr0 POANTENLCKMMU 0COBAMU C HaYana TecTa.

5.1.3.3 OTcafika B TeCTOBble COCYAbl AO/HKHA NPOUCXOAUTL ClyyalriHblM 06pa3oM, Tak Xe Kak v Bcs
nocnegymwuias ob6pabotka. B NpoTMBHOM c/iyyae 3TO MOXET MPUBECTU K HETOYHbIM pesynbTartaM, KoTopble
MOTyT ObITb BOCMPUHATBI Kak B/MSHWE KOHLEHTpauun. B yacTHOCTW, eCniu aKcneprMeHTaslbHble eMKOCTU
obpabaTbiBalOTCA NpU OTCafke WM U3MEHEHWUM KOHLUEHTpaLuu, TO HEKOTOpble CBSi3aHHble CO BpeMeHeM
3ahhekTbl, Takne, Kak ycTasiocTb onepartopa wunu gpyrue owmobku, Moryt umetb 60/blIOe BAUSAHWE Npu 60-
lee BbICOKMX KOHUEeHTpauusax. Kpome Toro, ecnu pesysnibTaTbl UCMbITAHWA 3aTPOHYT HavyasibHble YC/0BUA
W YCNOBUA OKpYXalollei cpeapl TecTa, Takue, Kak yCnoBus B n1abopaTtopuu, 3TO MOXET NPUBECTU K OCTa-
HOBKe TecTa.

5.1.4 KopmneHue

5.1.4.1 AnsA nonyctaTMyecknux TeCToB KOPMUTb XMBOTHBIX XenaTenbHO exeqHeBHO, NO kpaliHeil mepe
Tp¥ pasa B Hegento (To ecTb B COOTBETCTBMMN C 0O6HOBNEHMEM cpefbl). O No6bIX OTKIOHEHNAX OT 3TOro npa-
Buna (Hanpumep, AN AUHAMUYECKOro TecTa) He06X0AUMO fenaTb OTMETKY B OTyeTe.

5.1.4.2 Bo Bpemsi TecTa pauyoH NMUTaHWA MaTepUHCKUX 0CO6ei [O/MKEH COCTOATb W3 XUBbIX OfHO-
KNeTouHblX Bogopocnein (ogHoit wnu  6Gonee) Hwxecnepywowwmx Bupos: Chlorellasp.  Selenastmm
capricornutum (cuHoHum Pscudokirchnehella subcapitata] [15] u Scenedesmus subspicatus. lMuTaHue
[O/MKHO ObITb OCHOBAHO Ha KO/MMYecTBe opraHuyeckoro yrnepoga (C), npefocTaBNsemMoro kKaxgo poau-
Tenbckoin ocobu. Ana Daphnia Tagna [16] pasmep nopuun, Haxoaswwmiica mexay 0,1 n 0.2 mr ClDaphnia
/OeHb, gocTtaToyeH ANS NOMyYeHns HeobXo4MMOro KonnyecTsa NOTOMCTBA, OTBEYAlOLWero KpuTepuam npu-
MeHuMOCTW. Kopm criegyeT nojasaTb WKW paBHbIMY NOPUMAMK B TEYEHUE BCErO TecTa, Win. 4to 6onee xe-
nartesibHO, MeHbLUVMU NOPpUMAMKW B Hayane 3KCMepuMeHTa, 3aTeM yBenunuynsas Mnopuuio BO Bpems TecTa,
NPUHUMas BO BHYMaHWE POCT MaTepuHCKMX ocobeli. B aTom criyyae pauvoH Bce BPeMs [0/HKEH OcTaBaTbCs
B Npefenax pekoMmeHayemoro ananasoHa 0,1 - 0.2 mr C/Dap/w/a/feHb.

5.1.4.3 Ecnu gns pacuyeTta konmMyecTBa HeOO6XO4MMOrO yriepoja B paunoHe UCMO/b3YT KOCBEHHbIe
MeTO/bl, Takme, Kak KONM4ecTBO KNeTOK BOAOPOCNE Nn CTeneHb NOIMoLWeHNs cBeTa (4TO UMEeEeT CMbIC/ U3
coobpaxeHunii yaobcTBa, Tak kak M3MepeHue KOHLEeHTpauumn yrnepoga fBnsetca TPyAOEMKUM), Kaxgas na-

4
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6opaTopus foMKHa cenatb COO6CTBEHHbIE HOMOTPaMMbl CBA3W MeXY KOCBEHHbIM METOAOM U CoAepXaHu-
em yrnepoga B KynbType Bofopocieli (CM. npunoxeHue B ¢ coBeTamy no co3gaHuio Homorpamm). Homo-
rpamMmbl AO/MKHbI NOBEPATLCA MO KpaliHeil Mepe eXerogHo WK Yalie, ec/in MEeHSIITCA YCNOBUA KyNbTUBK-
poBaHusa Bofopocreii. [laHHble no abcopbuun ceeTa ABAAKOTCA 60nee NpeAnovTUTEIbHBIM CNOCO60M KOC-
BEHHOrO onpejeneHns yrnepoga no CpaBHEHWMIO C YACAEHHOCTbIO K1eToK [17].

5144 Kopmnenue Dapbnia ocyuecTBASOT KOHLEHTPUPOBAHHOW cycneH3uel Bogopocnei Ans Mu-
H/MU3auMmM ob6bema Ky/ibTypbl BOAOPOC/EN, BHOCMMbIX B TECTOBYH €MKOCTb. KOHUeHTpauus Bogopocnei
MOXeT OblTb AOCTUTHYTA LEHTPUdyrMpoBaHvem € nocnefylowmm passefjeHneM AUCTUANINPOBAHHON nnn
[EeVoHU3MpPOBaHHOI BOAOIN Uimn cpepoi ansa cogepxanus Daphnia.

5.1.5 Ceet

TpeboBaHuWA K OCBeLLEeHNo: 16 4 B CYyTKM C UHTEHCUBHOCTbLIO He 6onee 15-20 pE*m‘2»s"1

5.1.6 Temnepartypa

TemnepaTypa cpefbl B akBapuyme Ao/MKHa 6bITb B npegenax 18 X - 22 X . OgHako BO Bpemsi Tecta
Temnepatypa He Jo/hKHa U3MeHsTca 6onee yem Ha 2 °C B ykasaHHbIX npegenax, Hanpumep: 18 °C - 20 X,
19X - 21 X nim 20 X -22 X . BO3MOXHO MCNO/Ib30BaHWE AOMNOIHUTENbHON TECTOBOW €MKOCTU ANS KOH-
Tpons Temnepartypbl.

5.1.7 Aspauusa

TecToBble EMKOCTU He CrieflyeT aspupoBsaTtb BO Bpems TecTa.

5.1.8 TecToBble KOHLEeHTpaLuu

5.1.8.1 lNonyyeHHaa paHee MHGOPMaLMA O TOKCMYHOCTU TecTupyemoro BeliectBa (Hanpumep, pe-
3yNbTaTbl TECTA Ha OCTPYH TOKCUYHOCTb W/MAWM UCCeAOoBaHuii Mo onpefesieHnto gnanasoHa TOKCUYHOCTK)
[0/KHA NOMOYb B BbIGOpE COOTBETCTBYHIOLLMX TECTOBbLIX KOHLEHTPALMIA.

5.1.8.2 O6bIYHO AO0/MKHO ObITb NO KpaiiHeli Mepe NATb TECTOBbIX KOHLEHTpauuii, Bo3pacTalolmx B
reomMeTpuyeckoin nporpeccun ¢ GakTopoM pasgenieHns, pasHoiM 3.2. COOTBETCTBEHHO cnegyeT cobnojaTtb
4YnNCNo NOBTOPOB (pennaukauuii) ANs Kaxaok TecTupyemoli KoHueHTpauum (cm. 5.1.3.1, 5.1.3.2). Vcnonb3o-
BaHWe MeHee NATW KOHUEHTpauuii AO/MKHO GbiTb 06bSACHEHO. BellecTBo He MCNbITbIBAKOT Bbile npefena
pacTBOpMMOCTY B TECTOBOI Cpeje.

5.1.8.3 Mpwu ycTaHOBNEHUN Anana3oHa KOHLEHTpauuidi O/MKHO ObiTb MPUHATO BO BHUMaHWE cnepyto-
Lee:

- eCnn Uuenb uccnefoBaHnsa coctouT B nonyveHun LOEC/NOEC, To N1oA0BUTOCTb NPU caMoli HU3KOiA
TECTOBOW KOHLEHTpauuy He JO/HKHa CTaTUCTUYECKM OTIMYATbCA OT KOHTpons. Ecnm aToro He mpowv3oLuno,
TeCT fO/DKeH ObiTb MOBTOPEH C elle 60nee HU3KOWN KOHLeHTpauues;

- eC/Nn Uefib COCTOUT B TOM, 4T06bI nonyunts LOEC/NOEC. camas BbiCOKast TecToBasi KOHLEeHTpauus
[O/MKHa 6bITb AOCTATOYHO BbICOKOW, YTOObI M10AOBMTOCTb NPU 3TOM KOHUEHTpauun 6bina 3HaunTeNbHO HU-
Xe, YeM B KOHTpone. Ecnu 3Toro He Npov3oLLo, TecT AO/KEeH 6biTb NOBTOPEH C 60OSEe BbICOKOW KOHLEH-
Tpauuer;

- ecsim HeobxoamMMo npoBecTy oueHky EC, Ha adhdhekTbl BOCMPOM3BOACTBA AN MCMO/Ib30BaHUA KOH-
LeHTpaLmii. gocTaTtouHbIX ANns onpeaeneHus EC, ¢ cOOTBETCTBYHOLWMM YPOBHEM A0CTOBepHOCTU. Ecnn ECH
Ha adhekTbl BOCMNPOU3BOLCTBA OLEHEHbI, XenaTe/lbHO, 4To6bl camMas BbiCOKas TeCcToBas KOHLUEeHTpauus
6blna 6onble yem ECH MHaye, xoTs oueHntb ECE0B 3TOM criyyae 6yfeT BO3MOXHO, AOBEPUTENbHbIV WH-
Tepsan ansa ECio 6yaeT o4eHb LIMPOK U YAOBNETBOPUTENBLHO OLEHUTb afjeKBaTHOCTb MOSTyYeHHOW Mogenu
6yAeT HEBO3MOXHO;

- AvanasoH WCMbITbIBAEMbIX KOHLEHTpauuii He AO/MKEH BKIYaTb KOHLEHTpauuW, KOTopble MMeT
CTATUCTUYECKN 3HAUYNMBIV AP MEKT HA BbDKMBAHWE B3POC/bIX 0CO6Ei, Tak kak 3T0 MeHseT npupoAy Tecta oT
NpoCTO TecTa BOCMPOuU3BoACTBa A0 06beAUHEHHOr0 TecTa Ha BOCNPOU3BOACTBO U CMEPTHOCTb, TpebyloLle-
ro 6051ee CN0XHOro CTaTUCTUYECKOro aHaunsa.

5.1.8.4 Ecnu npu NpuUrotToBNeHNUM TECTOBbLIX PACTBOPOB MCMNO/bL3YIOT pacTBoOpUTEslb AW gucnepraTop
(cm. 5.3.2 - 5.3.4). nx huHanbHasA KOHUEHTpauuMsa B TeCTOBbIX cocyfax He Ao/mkHa ObiTb 6onee 0.1 mn/n un
[0/MKHa ObITb TOI )Xe camoli BO BCeX TECTOBbIX COCyAax.

5.1.9 KoHTpob

HeobxoAnMo nocTaBuTb PAfA KOHTPOJSIbHBIX TECTOB W NPU HEO6XOAMMOCTW HECKONbKO PAAO0B KOH-
TPO/IbHLIX OMbITOB, COAepXalnx PacTBOPUTEsNb WM AUChepratop B AOMNOSIHEHUE K OMbITHOMY psagy. MNpu
MCMoNb30BaHUN pacTBOPUTENS WM fucnepratopa KOHUeHTpauua fo/mkHa 6biTb TOW e camoli, 4To 1 B Tec-
TOBbIX eMKOCTSIX. COOTBETCTBYHOLLMM AO/MKHO 6bITh 1 Yyncio nosTopos (cm. 5.1.3.1, 5.1.3.2)).

B KoppekTHO noctaB/fieHHOM TecTe KO3(hPULMEHT BapuaLmnm BOKPYr CPefiHero Ymcna BbKMBLUETO MO-
TOMCTBa. NPOU3BEAEHHOIr0 POANTENLCKUMY 0COGAMMN B KOHTPONE(sX), AO/MKEH OblTb paBHbIM WAN MeHee 25
%, 1 3TN AaHHble HYXHO yKa3sblBaTb 419 IKCNEPUMEHTOB C UHANBUAYANLHO COAEPXaLLUMUCA XUBOTHBLIMMN.

5.1.10 O6HOBNEHUNE Cpeabl

5.1.10.1 YacToTa O6HOBMEHWA Cpefbl 3aBUCUT OT CTabWILHOCTU TECTUPYEMOro BeLllecTBa, HO ero
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cnepyeT NpoBOAWTL NO KpaliHell mepe Tpu pa3a B Hedento. Ecnv no pesynbTatam npeaBapuTesibHbIX Tec-
TOB Ha cTabwnbHOCTb (CM. 3.2.2) TeCTMPYeMOe BEeLLEeCTBO B MCMNO/Ib3YEMbIX KOHLEHTpauMaxX HeycToW4MBO
(To ecTb BHe gmana3oHa 80 % - 120 % HOMUHa/IbHOW KOHUEeHTpauuu unm nagaeT Huxe 80 % HavasibHOl
KOHLEHTpauuun) 3a MakcumasbHblii Neprog 06HOBNeHUs cpedbl (TO ecTb TpU AHSA), 06HOBEHNe Heo6XxoAMMO
NpOBOAMTbL Yalle WM UCMOo/Ib30BaTh NPOTOYUHbIN TeCT.

5.1.10.2 Ecnv o6HOBNeHME cpefbl MPOBOAAT B NOyCcTaTUYECKMX TecTax, roTOBAT BTOPYIO Cepuio Tec-
TOBbIX €MKOCTEl 1 poanTenbCckue ocobm nepecaxmnsaroT Tyga ¢ MOMOLLbIO, Hanpumep, CTEKISHHON NMUNeTKK
nogxogsauwero anameTpa. O6bem cpefbl, nepeaaHHoi ¢ Daphnia. fomxeH 6bITb MUHUMU3NPOBAH.

5.2 Hab6nwoaeHus

PesynbTaTbl Habno4eHWiA, coenaHHbIX BO BPeMsi TECTa, cnefyeT PerucTpupoBatb MO COOTBETCTBYHO-
wei dpopme (cMm. npumepsbl B npunoxernnsx C n D). Ecnn Heobxoaumbl gpyrue namepenns (cm. 3.1.2 n 5.5),
MOryT noTpeboBaTbCsi LONONHUTENbHbIE HABMIOAEHNS.

5.3 MoTomcTBO

MoTOMCTBO, NPOM3BEAEHHOE KaXA0ol POANTENLCKOW 0Co6bI0, CrieayeT yaansiTh U NOACUMTLIBATL eXe-
[HEBHO OT MOMEHTA MOSIB/IEHUs1 MEPBOro NomeTa, YTo6bl NPefoTBPaTUTL NOTPe6eHNe UMK NULLK, NpejHa-
3HAYEHHOI AnA B3poc/biX. A5 Ueneil HacTosiero crtaHgapTa NoACUHMATLIBAKT TOMbKO UYMC/O BbIKMBLUNX
XUBOTHbIX B NOMETe, HO TaKKe PerrcTpupyroT NpUcyTCTBME HECO3PEBLUUX SWLL U MePTBOro NOTOMCTBA.

5.4 CMepTHOCTb

CMepTHOCTb CpeAn poauTenbCKux ocobeli cnedyeT perucTpupoBaTtb, XenaTeflbHO exefHeBHO, B TO
Xe camoe BpeMs, YTo M NoAcyeT NoToMCTBa.
5.5 ipyrue napameTpsbl

X0oTs HacTosILMiA cTaHAapT pa3paboTaH NpeMMyLLecTBEHHO A/ OLEHKU BO3AeiCcTBMSA BellecTBa Ha
BOCNPOM3BOACTBO, MOXHO TakKe KOMIMYECTBEHHO OMNpPenenuTb U apyrne 3pgeKTbl, KOTOpble MNO3BOMAT
NPOBECTU CTATUCTUYECKMIA aHann3. HY>XXHbIMW JaHHbIMW SIBASIOTCA M3MEHEHUSI POCTa, Tak Kak OHW JalT WH-
chopmaLmio 0 BO3MOXHbIX cybreTanbHbiX adhekrax, KoTopble MOryT GbiTb 60s1€€ NOoAe3HbIMU, YEM OfHU
TO/IbKO flaHHble MO BOCMPOMU3BOACTBY. PeKkoMeHayeTcs NPoBeAEHNE U3MEPEHUS ANIMHbI POAUTENBCKUX OCO-
6ell (onnHa Tena 6e3 aHaslbHbIX YIEHWKOB B KOHLE TecTa). [pyrne napameTpbl Takke MOryT GbiTb M3Mepe-
Hbl UK BblUMCNEHBI. OHU BKHOYAKOT BPEMSs MOSIB/IEHUS NEPBOro nomeTa (U NocneayoLwmx), Yucao u pasmep
NOMETOB Ha 0C06b, YMC/IO HEXM3HECNOCOGHOr0 MOTOMCTBA, Ha/lMume B NomMeTe camuoB wau acunnuii u,
BO3MOXHO, BE/IMUMHY YBE/IMYEHUS NONyAsLun (CM. 1.2 1 npoueaypy onpeaesieHns nona B npunoxeHun F).

5.6 YacTtoTa KO/IMY4eCTBEHHbIX aHa/IM30B " I/I3MepeHVI[7I

5.6.1 KoHueHTpauua kucnopofa, TemnepaTypa, XXecTkocTb U pH cnegyeT nsmepatb No kpaiiHein mepe
OfIVH pa3 B HeAento, B HOBbIX U CTapbiX cpefdax, B KOHTPoNe(six) U Npu camoli BbICOKOW TeCTUPYeMOoli KOH-
LeHTpauuu BellecTsa.

5.6.2 Bo Bpems TecTa KOHLeHTpauuy TecTUpyeMoro BelecTsa onpenensaiT yepes paBHOMepHble UH-
TepsaJibl.

5.6.3 B nonycratnyecknx TecTtax, rge KoHUEeHTpaumio TECTUPYeMOro BellecTsa CUMTaloT ocTaloLeiics
B npegenax = 20 % HoMuHanbHOM (TO ecTb B Npegenax AvanasoHa 80 % - 120 % - cm. 3.2 1 5.1.10.1), pe-
KOMeHAyeTCa NPOBOAUTbL M3MEPEHWE COAEepXaHWA BellecTBa, Kak MWUHUMYM, B CaMOW BbICOKOW W camoii
HU3KOV TeCTUPYeMbIX KOHLEHTpauusix nepes o6HOBNEHWeM cpefbl (aHanus3 crnepyeTt NpPoBOAUTL cpasy Nno-
c/ie NpUroToBNEHNSA pacTeopa).

5.6.4 B Tex TecTax, rfe, kak oxuaaloT, KOHLEeHTpaumsa BelecTsa He 6yfeT ocTaBaTbCA B nNpegenax *
20 % HOMMHANIbHOTO 3HayveHWsi, Heo6X0AMMO NPOBECTW OnpeAenieHne BCEX KOHLEeHTpauwuii, ecnv obpasel,
CBeXWii nnn ero 06HoBUAN. B Tex cutyaumsx, korga yctaHoBeHHas nepBoHavasibHas KOHLEeHTpaums onbIT-
HOro BelllecTBa He Haxoautca B npegenax * 20 % OT HOMUHaNLHOMO 3HA4YeHUs, HO CyLLEeCTBYIOT BECOMbIE
JokasatenbCcTBa, NoATBEpXAaloLne NoBTOPAEMOCTb U CTabUNbHOCTb NEPBOHAYAsbHbIX KOHLEHTpauuii (To
€CTb KOHLeHTpaLua OnbITHOroO BellecTBa cocTaensetr 80-120 % nepsoHavasibHON KOHLEHTpauumn), XuMmm-
yeckme onpefeneHns HavBbICLIMX U HAVMEHbLUMX YPOBHEW KOHLEeHTpauuii MoryT He NpoBOAWUTLCA BO BTO-
pylo 1 TpeTbio Hefento onbiTa. Bo Bcex cnyyasx onpegeneHve KoHUEHTpaumin obpasua 40 ero 06HOBNEeHNA
cnepyeT BbINOMHATb TOIbKO C MCMNO/b30BaHWEM NOBTOPOB B COCYAe AA KaXA0N KOHLEeHTpauuu.

5.6.5 Ecnv BbINONHAIT AMHaMuUYeckuii (MPOTOYHbIN) TEeCT, pekoMeHAyeTCs UCMOo/b30BaTb BbIGOPKY,
OMMCaHHYI0 AN1A NONYyCTaTUyeckoro tecta (HO aHa/iM3 cTapbiXx PacTBOPOB 3f[eCb He MPUMEHSIOT). OAHako
6bIN10 Obl XenaTeNbHO YBENUUYNTL KOSIMYECTBO OTOGPaHHbIX 06pasLoB B TeyeHWe nepsoii Hegenu (Hanpu-
Mep. cepun M3MepeHuin) AN NPoBEPKM CTabWNbHOCTU TECTOBbIX KOHLEHTpauui. B aTux Tunax TecToB no-
cTynnexve pasbaButens n TeCTUPYEMOro BellecTBa HEO6X0ANMO NMPOBEPATb eXeAHEBHO.

5.6.6 Ecnu ecTb cBueTenbCcTBa TOr0, YTO KOHLEHTpauus TeCTUpYeMoro BellecTsa noggepxusanach
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B npegenax = 20 % HOMWHa/IbHOW, TO pe3y/ibTaTbl MOTYT ObiTb OCHOBaHbl HA HOMWHA/ILHON UMM N3MEPEH-
HOW KOHLeHTpaumun. Ecim oTKIOHEHUEe OT HOMWHASIbHON WM U3MEPEHHOI HavyasibHOM KOHUEeHTpauun 605b-
we + 20 %. pe3ynbTaTbl AO/HKHbI ObiTb BbIpaXEHbI MO OTHOLIEHWIO K CPeAHEB3BELLIEHHOW N0 BPEMEHU KOH-
LeHTpauuun (CM. pyKoBOACTBO A1 pacyeTa B nNpunoxeHunn E).

6 Pe3ynbTatbl 1 NOArOTOBKa OTyeTa

6.1 O6paboTka pe3ynbTaTos

6.1.1 Llenb aToro Tecta COCTOMT B TOM, 4TObObl onpeaennTb ahekT nccnegyemoro Bewectsa Ha 06-
Liee KO/IMYECTBO BbDKMBLUETO MOTOMCTBA, NPOM3BEAEHHOr0 POAUTENbCKOM 0COObI0, OCTaBLUENCA B XMBbIX K
KOHUy TecTa. O6Lyee KOMYeCTBO NOTOMCTBA OT POAUTE/NLCKOM 0CO6BU [O/MKHO ObiTb MOACUATAHO ANA KaX-
[l011 TeCTOBOW €MKOCTM (MHauye roBopsi, 415 KaXKAON eMKOCTU KaxO0i KOHUeHTpauun). Ecnm B o4HOW 13 eM-
KocTeil poguTenbckas ocobb normb6aeT BO BpeMsA TecTa WM Okas3blBaeTCA CaMLoM, 3Ta eMKOCTb WMCKYa-
eTca u3 aHanusa. Torga aHanus 6yayT NPOBOAMTb Ha MEHbLUEM KOIMYECTBE peniukauuini ogHOl n TOi xe
KOHLeHTpaumn.

6.1.2 Ans oueHkn LOEC wn. cnepoBatenbHo. NOEC adihbekta BellecTBa Ha penpofyKTUBHYH (PyHK-
LMo HEOGXOAMMO BbIYUC/INTL CPELHION PEenpoayKTUBHY CMNOCOGHOCTL A8 KaXAOW KOHLUEHTpauum Bcex
pennvkauuii, Tak e Kak U ocTaTO4YHOe cpefHeKBaApaTW4yHOe OTK/IOHEHWE C MOMOLLbI0 AUCNEPCUOHHOTO
aHanusa (aHanmsa BapuaHToB M ANOVA). CpegHee 3HauyeHve A8 Kaxon KOHUeHTpauum cnegyet cpas-
HWUTb C KOHTPO/IEM C MOMOLLbI0 METOAA MHOXECTBEHHbIX CPAaBHEHWN, ANS 4ero MoryT 6biTb UCMO/b30BaHbI
TecTbl flaHHeTTa wnn Yunbamca (18] - [21]. 3To Heo6xoAUMO ANS MPOBEPKMU rMnoTesbl (AMCNepCUOHHOro
aHanusa) 06 OAHOPOAHOCTU pasnuuusA. PekomeHayeTca fenaTb 3Ty Bepudmkauuio rpaduuyeckn, kotopas
6onee vHopmaTMBHa, YeM 0ObIYHBIA TeKCT (22]; Takke ANA AaHHbIX Lenei nogxoaut Tect batnepa. Ecnu
rmnoTesa HefoOCTOBEpPHa, HE06X0AMMO nNpeobpa3oBaTh faHHble ANS NOAYyYEeHUS OAHOPOAHON Macchbl OTKI0-
HEeHW A0 BbINOMIHEHUSI AUCMNEPCUOHHOTO aHanusa WM NPOBOAUTL B3BELUEHHbIV AWCNEPCUOHHBI aHanus.
BennunHa adphekta, o6HapyXnMBaeMoro ¢ NOMOLLbI0 JUCNEPCUOHHOIO aHannsa (To ecTb HauMeHbLUVe 3Ha-
YMMble pasnuyus), 4Oo/MKHA ObITb paccunTaHa u BK/IOYEHA B OTYET.

6.1.3 [Ina OueHKM KOHUeHTpauwuu, Bbi3biBaloweli 50 %-Hoe CHWXeHUe penpoayKTUBHON hyHKuMK (TO
ecTb ECw>), cooTBeTCTBylOLWAA KpuBas, Takas, Kak /lorMcTuyeckas kpusasi, AO/KHA ObiTb MOCTpPOEHa Ha
[JaHHbIX C UCMO/Ib30BaHNEM CTaTUCTUYECKUX MEeTOLO0B, Takux, Kak MeToj HaumeHbluMX kBagpatos. Kpusas
cTpouTcAa Takum obpasom, 4tobbl EC” 1 ero ctaHAapTHOE OTK/IOHEHNE MOXHO 6bIf10 6bl OLLEHNTb. DTO 3Ha-
YnTesIbHO 06NerynT pacyeT foBepuTenbHOro nHTepsana ECW. Ecnu ecTb ocHoBaHWe Bbibupatb pasHble
YPOBHW OCTOBEPHOCTH, HE06X0AMMO BblGpaTh 95 %-HbIli JOBEPUTENbHbIN MHTepBas. MNpoueaypy NOATrOHKM
XenarenbHO NOAKPENUTL OLLEHKOW OTCYTCTBMA HeadekBaTHOCTU. ITO MOXET 6biTb cAenaHo rpadnyeckn nnm
[eneHnem oCTaToOYHON CYyMMbl Ha «OTCYTCTBME HeadeKBaTHOCTU» W «YMCTOW OLIMOGKM KOMMNOHEHTOB» U Bbl-
NosIHEHVEeM TecTa Ha OTCyTCTBMEe HeafekBaTHOCTW. O6paboTka faHHbIX B C/lyyae MNoBbIWEHWUSA NI040BUTO-
CTV cKopee Bcero npusegeT K 60blueil BapyaTUBHOCTM B KOJIMYECTBE HOBEHW/IbHbLIX 0COGEi, YemM B cryvae
CO CHWXKeHWeM nnofoBMToCTU. HeobxoAMMo yfenuTb BHMMaHue Becy HabnofaemblX 3Ha4YeHWii ¢ yyeTom
pasfiMyHbIX OTKNOHEHWI B pas3nnyHbiXx obpabaTbiBaeMbix rpynnax. MonesHyto nHhopMaumnio MOXHO HalTn B
[22].

6.1.4 Mpun aHann3e faHHbIX 3aKNOUYNTENILHOrO Mex/1abopaTtopHoro Tecta 6Gblia MCMNO/b30BaHa /10ru-
CTUYeckast KpMBas ¢ MPUMEHEHVEM HUXENPUBELEHHOW MOAENMn, XOTA MOXHO UCMOMb30BaTb W Apyrve noj-
xogsuwme mogenu.

roe Y - ob6liee KOiM4yecTBO HOBEHU/bHbIX 0CO6el Ha poauTebCKOe XUBOTHOE BbKMBLUEE K KOHLY
TecTa (paccumtaHbl 415 KQXA0WA eMKOCTH);

C - OXKLaemMoe YMCo HBEeHWUbHbIX 0cobeli, korga x=0 ;

X - KOHUeHTpauus;

Xo - EC*o gnsa nonynauuu;

b - yron HaknoHa.

6.1.5 3T1a mMopgenb, BepoATHO, OyfeT ajekBaTHa B 6GOSbLUIOM KO/IMYECTBE C/ly4aeB, HO HE BO BCEX.
[omxHa 6bITb NpoBeeHa NpoBepka NPUro4HOCTM MOAENN, KaK 3TO NpeasioxeHo B 6.1.4. B HekoTopbIx cy-
yasix MOXET 6biTb 60siee LenecoobpasHo NPUMEHATbL MOAE/b ropMesnca. B KOTOPOW HU3KME KOHLEeHTpaumm
natT apdekt ctumynsaunm (23).

6.1.6 Apyrve achdhekTbl, CBA3aHHbIE C KOHLUeHTpauuel, Takue, kak ECo nnm EC», takke MoryT 6biTb
OLleHeHbl, X0TS 3TO MOXeT ObiTb CAenaHo CKopee BCero ¢ NoMOLLbi0 ApYrux Mogenei, Yem npu oLeHke
ECW.
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6.2 OT4yeT 06 UCNbITaHNN

OT4yeT 06 UCMbITAHUM AO/HKEH BKIOYATbL CneytoLlyo MHopMaLmio.

TecTupyemoe BeLLecTBO:

- hM3nyeckoe COCTOSIHME 1 COOTBETCTBYHOLWME PU3NKO-XMMUYECKMEe CBOWCTBA;

- laHHble N0 NAeHTUdMKaLMn, BKIOYasA YACTOTY.

TecTupyemblii BUA:

- KNOH (onpefeneH nu reHoTVN), NOCTaBLUVK WAW UCTOYHUK (eCny M3BECTHO) W YCNOBUA KYNbTUBK-

poBaHus. Ecan ucnonb3ytoT apyroli Bug. a He Daphnia Taana. To 370 HE06X0AMMO YKka3aTb U 06 bACHNUTb.
YcnoBus akcnepumeHTa:

- TMN TecTa (Hanpumep, NONyCTaTUYEeCKUA NN AMHaAMWYeckuil, o6bem, konmyectBo Daphnia Ha
aTp);

- ANMTENBHOCTb N UHTEHCUBHOCTb OCBELLEHUS;

- MnaH aKcnepumeHTa (HanpyuMep, YMCA0 penavkKaumnii ANsa KaxAol KOHLEeHTpaLmmn, KosimyecTso po-
AnTenbckux ocobei Ha penaukaumio);

- AeTann UCnosib3yemMon Ky/nbTUBALMOHHON cpeapl:

- ec/in Heobxo4MMO, [06aBEHHbI OpraHMYeckuii MaTepvasn, B TOM YMC/ie COCTaB, UCTOYHUK, Me-
Tog npurotoBnexnms. OOY/XIK ocHOBHOro pacrtsopa, oueHka nonyvawouwerocs B utore OOY/XINK B Tec-
TUpyemoi cpege;

- nogpobHas uHopMaLMa OTHOCUTENbHO KOpMJeHus, Bktovas konuuvectso (B Mr ClDaphnia
/aeHb) n pacnucanne (HanpumMep, TN MWLM, BKAKOYas ANS BOAOPOC/eN HasBaHue BUAa W. ecnu U3BecT-
HO, HanpsxeHue, yCrioBUS KyNbTUBMPOBaHUS);

- MeToA MPWroTOB/IEHUS MATOYHOrO pacTBoOpa M yacToTa OOHOBNEHMS (HO/MKHbI ObiTb AaHbl KOH-
LeHTpauumn pacTBopuTeNns wav gucnepraTopa B Cayvyae nux UCnosib30BaHus).

PesynbTarbl:

- pe3ynbTaTbl N06bIX NpefBapuTeNbHbIX UCMbITAHNIA CTAbWUNBHOCTN TECTUPYEMOrO BELLECTBA;

- HOMUWHa/bHble TECTOBble KOHLEHTpauuu W pes3ynbTaTbl BCEX UCCNeAOoBaHWli Mo onpeaeneHunto
KOHLeHTpaLymn TeCTMpyeMoro BellecTBa B TECTOBbIX COCyAax (CM. MpUMepbl AaHHbIX B npuaoxeHun D);

- 9 (heKTNBHOCTb NPUMEHSAEMOro MeToAa 1 npeaen n3mMepeHus;

- Ka4eCTBO BOAbl B TECTOBbIX EMKOCTSX (TO ecTb pH, TemnepaTypa, KOHLEHTpauus pacTBOPEHHOro
kucrnopoga. OOY n'unm XK n XecTKoCTb, ecnu NnpumeHuMo) (cM. npumep B npunoxenun C);

- NOMHbIA OTYET O XM3HECNOCOGHOM NOTOMCTBE OT KaXAoW PoAUTeNbCKOoin ocobu (cm. npumep B
npunoxexuu C);

- yucno n gata cryyaes rmbenn poanTenbCKMX ocobeii (cM. npumepsbl B npunoxeHun C);

- KoathpmumMeHT Bapuaumn AnNa KOHTPONs (epTUNbHOCTU (OCHOBAHHbLIA Ha 06LEeM Ko/nuyecTse
XM3HEeCnoco6HOro NOTOMCTBA Ha POAUTENBLCKYO 0CO6b, [JOXUBLLETO [0 KOHUA TecTa);

- rpacuk, npeacTaBnaoWnii obliee KONMYECTBO BbDKMBLUETO MOTOMCTBA HA POAUTENLCKYHD 0CO0b
(4nsA kakgoro noBTOpa OAVMHAKOBOW KOHLEHTPaLuUM) MO OTHOLLEHWIO K KOHLEHTpauuu TecTMpyeMoro Be-
uiecrea:

- Habnwgaemas HaumeHblwasa aghekTBHasa koHueHTpauma (LOEC) Ha BOCMpPOM3BOACTBO, BKI/IIO-
yasi onucaHue MCrosib3yeMblX CTaTUCTUYECKUX Npoueayp W UHAMKATOPbI C yKka3aHWeM BesIMuMHbl 0OHa-
py)XeHHoro apdpekta, n HeahbdekTnBHas Habnwgaemas koHueHTpauus (NOEC) Ha BOCNpoM3BOACTBO,
ecnn npumeHumo LOEC/NOEC ansi cMepTHOCTU poAnNTENbCKUX 0cobeil:

- npu HeobxoaumoctTn ECXpAns BOCMPOM3BOACTBA W AOBEpPUTESNbHbIE MHTEPBasbl, TakK Xe Kak u
rpadvk NOAOrHaHHOW Mogenu, ucnosibyemMoi AN pacyeToB, HaKIOH KpUBOW A03a - OTBET U ee CTaH-
[apTHOe OTKNOHEHWMeE:

- gpyrve Habnwpaemble uan namepsemsle 6uonornyeckme agexTbl, KoTopble Habganucb nnn
“Menn mMecTo (Hanpumep, pPoCcT POAUTENBCKMX XMBOTHbBIX), BKIOYas /1t0b6oe COOTBETCTBYHOLWEEe 06BbACHE-
Hue;

- 06BbACHEHNe N060ro OTKNOHEHUS OT HACTOSLLEro cTaHapTa.



A.1 AkknnmaTusaumsa K cpegam dneHar M7 n M4

Mpunoxenne A
(o6sa3aTenbHoe)

Moarotoska cpefbl AneHaT (Elendt) M7 n M4
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HekoTopble nabopaTopun UCMbITLIBAKOT TPYAHOCTL B agantaumm Daphnia magna k cpegam M4 [1) nu M7. Bonee
ycrelHblM 6yaeT nocTeneHHas akkiumatu3auvs K cpefle, TO ecTb nepexof oT cob6CTBeHHOW cpeabl K 30 %-Homy
2neHATy. 3aTem Kk 60 %-HoMy 1 TOMbKO NOTOM K 100 %-Homy SneHAaTY. JnnTenbHOCTb akkaMmaTusauum npuomsnTens-

HO [i0/KHA COCTaBNSATb OAVH Mecsi,
A.2 NMogrotoBka
A.2.1 CnepoBble 3/IEMEHTHI

OTAenbHble MaTouHble pacTBopsl (1). cogepxaline Kaxaoe NHAMBUAYalbHOe CefoBoe BELLECTBO, J0/MKHbI ObITb
NPUroTOBNEHbI HA BOAE COOTBETCTBYHOLLEN YACTOTbI, HANpUMep AENOHU3VPOBAHHOW, ANCTUNNNPOBAHHOM U OUULLEH-
HOVA C MOMOLLIbI0O 06PATHOro ocMoca. W13 3TUX pasIMuHbIX MaTOUHbIX PacTBOPOB (I) FOTOBAT BTOPWUYHBI MaTOYHbIA pac-
TBOp (Il). cogepxalyuii Bce He06xoaMMble CNefoBble 3M1eMeHTbl (KOMOGUHUPOBAHHbIN PacTBOP), TO ECTb:

Tabnuua Al
Ha05
MnCb*4 HrO
LiCl
RbCI
SrCl;*6 KO
NaBr
bla;, MoOL2HO
CuCli*2 HO
ZnClj
CoClj»6 KO
Kl
Na,,SeO.
NHtVOa
Na,EDTA-2 H,0
FeSOW HrO

PacTsopbl Nai-OTA n FeSC

obpasom

PactBop 21 Fe-EDTA
A.2.2 Cpegbl M4 n M7

Konmuectso nobas-
nsieMoit BQIbI M

57190
7210
6120
1420
3040
320
1260
335
260
200
65
43.8
115
5000
1991

KoHuomrpaLys (1o cpasHe-

H/H0 CO cpeaoii M4)

20 000 pa3
20 000 pa3
20 000 pa3
20 000 pa3
20 000 pa3
20 000 pa3
20 000 pa3
20 000 pa3
20 000 pa3
20 000 pa3
20 000 pa3
20 000 pa3
20 000 pa3
2 000 pa3

2 000 pa3

Konvuectsa pactsopa |. My

Heobxoavmvoro 15 fobasne-
H/A B BOZY [Y151 NPUrOTOB/1e-
HUs pacTsopa Il

M4 M7

1.0 0.25

10 0.25

1.0 0.25

1.0 0.25

1.0 0.25

1.0 0.25

1.0 0.25

1.0 0.25

10 1.0

1.0 1.0

1.0 1.0

10 1.0

10 10

rOTOBAT OTAE/bHO, 3aTeM CMELLMBAIOT U HEMe/IEHHO aBTOKNaBNPYIOT. Takum

1000 pa3

20.0 5.0

Cpefbl M4 1 M7 roToBAT M3 MaTo4yHOro pacteopa Il Makpo3aneMeHTOB M BUTaAaMWHOB C/iedyoLwyM 06pa3om:
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Tabnuua A.2

MartouHbIli pacTeop Il (cmecb cnepfo-
BbIX 3/1EMEHTOB)

MaTouHbIi pacTBOP CoAepXaLuii

Makpo3/ieMeHTbl (OHO BELLECTBO B

pacTBope)

CaCl,'2 H.O

MgSOW H*0

KCI

NaHCOj

NajSiOa‘9 H.O

NaNOj

KH;P04

KiHPO*

MaTouHbI pacTBOp BUTAMHOB

MaTouHblIii pacTBOP BUTAMUHOB rOTOBAT C fo6aBeHneM 3 BUTAMUHOB Ha 11 BOAbl (CM. HUXE)

Xnoprugpar TnammHa
LinaHko6onamuH (Bu,)
BrotuH

MaTouHbIi pacTBOp BUTaMWHOB XPaHAT 3aMOPOXEHHbLIM B MasIeHbKUX a/IMKBOTHbLIX Ko/nyecTtBax. Bu-

Kormyectso fobasnse-
Mol BOAp! M/

293 800
246 600
58 000
64 800
50 000
2740
1430
1840

mr/n
750
10

7.5

TaMWHbl A06aBNAT K cpese He3afonro 40 NPUMeEHeHNs.

P.S. OTaensHo crefyeT 06paTuTb BHUMaHKE: 4718 TOro UTo6bl n3bexaTb 06pa3oBaHUs ocajka, asuk-

KoHueHTpaLys |no
CpaBHEHWIO CO CpeIoi

M)

20 pa3

1000 pa3
2 000 pa3
10 000 pa3
1000 pa3
5000 pa3
10 000 pa3
10 000 pa3
10 000 pa3
10 000 pa3

10 000 pa3
10 000 pa3
10 000 pa3

w
50

1.0
0.5
0.1
1.0
0.2
0.1
0.1
0.1
0,1

Korm4ecTBo MaTo4HOro pac-
TBOpa. HEOGXOAMMOTO /15t
[006aBNEeHNs B FOTOBYHO

cMech, M

M7
50

1.0
0.5
0.1
1.0
0.2
0.1
0.1
0.1
0.1

BOTbl PacTBOPOB cosieit gob6asnsaT B 500 - 800 Mn AEMOHU3NPOBAHHOM BOAbIl, a 3aTemM AoausBaroT 4o 1.

P.P.S. Nepsas nybnukauus no cpege M4 B [8]. AedmumnT ceneHa y pakoobpasHbiX Bbi3biBAET yNbTpa-
CTPYKTYpHble MoBpexgaeHuns ycukoB Daphnia magna Straus, kak oTMeuaeTtca B Photoplasma. 154. 25-33.

10
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MpunoxeHune B
(cnpaBouyHoe)

AHanus cogepxaHuns obuero opraHmyeckoro yrnepoga (OOY) n
NMoOCTpPOeHne HoMorpamMmbl Ans cogepxanus OOY B kopme Ha OCHOBe Bogopocnei

YCTaHOBMEHO, YTO COAePXaHWe yrnepoda B BOAOPOC/AX, NojaBaeMblX B KayecTBe kopma, Heobs3aTeslbHO U3-
MepsTb HernocpeACTBEHHO, & MOXHO NOCTPOMTb Koppensauuto (To eCTb HOMOrpaMmy) 3aBUCUMOCTY COfEepXaHns yrnepo-
[la OT YNC/IeHHOCTM K/IeTOK BOJOPOC/El v CMOCO6HOCTY K MOM/IOLLEHMIO CBETA.

OOY MOXeT 6bITb N3MEPEH BbICOKOTEMMNEPATYPHbIM OKUC/IeHVEM Gosiee TOUHO, YeM Y®. nnu nepcyibdaTHbIMu
meTogamm [29].

[ns nocTpoeHus HoMorpammbl HEOGXOAMMO M30/MPOBATb BOAOPOC/AN OT Ky/bTUBALMOHHON CpeAbl C MOMOLLbIO
LieHTpnhyrmpoBaHns 1 NocieAyoLLEero pecyCcneH3npoBaHus B AUCTUI/IMPOBAHHON Bofe. VI3MepstoT BENNYMHY 3amellie-
HUA 1 KJHUeHTpauuio OOY B KaxAoM o6pasLe B Tpex NoBTOPHOCTSX. KOHTposb, cofepxallnii ToNbKo ANCTUAIMPOBaH-
HYI0 BOAY, AO/MKEH ObITb MPOAHA/IM3MPOBAH, U KOHLEeHTpauuio OOY paccuuTbiBalOT M3 KONMYECTBA KETOK BOAOPOCNEN,
cogepxatumxcs B npo6e.

Homorpamma fo/mkHa 6bITb SIMHENHOW, C HEO6X0AMMbIM AManasoHOM KOHLeHTpauuii yrnepoga. Mpumep npuse-

coioreiia Mjuaris. war vtrtdis fCCAP 211/12) Peroeccwc B
CMorelia vulgaris.var. vindis (CCAP 211/12). Perpeccus B mr/n
CYXOro Beca CKOHLEHTPUpOBaHHbIX BoAgopocaei ot mr CJ. flaH-
Hble ANS KOHLEHTPUPOBAHHON CyCNeH3Mn Npu NoaycTaTuyCcCKoM
KyNbTUBUPOBAHMUM KETOK, PeCyCnen3npoBaHHbiX B AUCTUNNPO-
BaHHOIl Boge

bIT/n Cyxoro eeca
CKOHUEeHTpupoBaH-

HbIX BOgoOpocneit n
(o]
0"
e X °
n* rodopukesT kompensuum 0.980

» 0

Mr C1 KOHLeHTpUpCceaTbix eoacpccneit
[EH HKE.

PucyHok B.1 Homorpamma 3aBMCUMOCTY cofiepxaHns yrnepoga. Perpeccusi Mr/ni Cyxoro Beca CKOHLLEHTPUPOBaHHBIX
Bogopocnei ot mr 01
MpumeuvaHnne - pucyHkn B.1l. B2. B.3 He mnpegHasHauyeHbl f/15 nepecyeTa, BaXkHO, 4TOObI
nabopaTopun roTOoBWUIN CBOW CO6CTBEHHbIE HOMOTPaMMbI.

1
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Chlorclla vxjlgaris.var. vines (CCAP 211/12). Perpeccua B Kon-
Be knetob>1(x10 ') oT Mr C/l. laHHble ANA KOHLEHTPUPOBAHHO
CyCMeH3UMu Npu nonycTaTMyeckoM KynbTUBUPOBAHUU KETOK,
pccycneM3npoBaHHbIX B AUCTUNNNPOBAHHO! BOoae

Kon-Bo kne-
TOK/1(x10B)
CKOHLLEHTPU-
POBaHHbIX
Bogopocnei

> .0*$$uLu#*T KOPCAMSLIAA 0.9S0

n2>

1 G KOHLIEVTPMPOEBHbIX BOAOPOCTIEl

PucyHok B.2 Homorpamma 3aBUCMMOCTU cogepxaHuns yrnepoga. Perpeccus B kon-Be knetok/1(x10™) ot mr C/I

Ciorelia vulgans, rar. viriflis iCCAP 112/12). 3aB1CUMOCTb

abcopbuum k MrC/1 (AnvHHA BOMHbI 1 CM). laHHOe

NPUBOANTCA 12 KOHLLe NTP* POB a«HOM Cycnemnbn», 0
BblpaLL,eHHOIi B S10/lyCTATUYECKOM 3KCFepyu MeHTe,

pecycreHsHpceaHHOH AHCTUNMPCCa-iHOWM BOA O ff

Ab6copbuusa npu asn
AAOQamnpu n—
pasicacHun 1/10
pacTtbOpa
KOHLEHTpUpOBaH-
HbI» BOgOpoOC/ei

KO>«ununenTt koppensauum 0,999

b- \L-.L- /A, A U, A Jo A - to-

Mr C/1 KOHLEHTPHBO3asisiBX BOAOPOC/ei

PucyHok B.3 Homorpamma 3aB1MCMMOCTY cofiepXaHus yrnepoga. 3aBucumMocTtb abcop6umm ot mr Q1

12
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MpunoxeHue C
(pekomeHayemoe)

MpyMep 3anucu gaHHbIX Mo 0GHOBEHWIO CPeAbl, Pe3y/ibTaToB (PU3NKO-XMMUYECKOTO MOHUTOPUHTA CPegpbl,
KOpM/IeHUs, BOCMPOM3BOACTBA U CMepTHOCTU Daphnia

Ne akcnepumeHTa [arta ctapra: KnoH: Cpega: Tvn nuumn: TecTupyemoe Be-
Ly e ¢c 1T B O A"
[eHb 01234567891 1 1 1 1 1

1 1 1 1 2 2
0o 1 2 3 4 5 6 7 8 9 0 1
O6HoBNEHNE
cpefpl (oTmeT-
Ku)

pH* Ho-
Bast
Cra
pas
Oj mr/n' Ho-
Bast
Cra
pas
T. XC* Ho-
Bas
Cra
pas
Kopmnexve
(oTmeTKN)
Yuncno otca- Bc
XEHHbIX 0CO- er
6ein** o]
Cocyp, 1
2
3
4
5
6
7
8
9
10
Bce

ro
O6Las cMepTHOCTb
B3poC/bIX' "

“YKaxuTe HoMep TeCcTMpyemoro cocyga
OTmMeTbTe NpepBaHHbIf BbIBOAOK AB

*OTMeTbTEe CMepPTb B3pOC/bIX 0CO6el GykBOi M B COOTBETCTBYHOLLEN KNEeTKE B COOTBETCTBYHLLEN KNeTke
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MpunoxexHne D
(pekomeHgyemoe)

MpumMep 3anucu pesynbTaToB XMMUYECKOro aHanusa

D.1 Vi3mepeHHasa KoHueHTpaumsa

Mpo6a o TeuyeHunit 1 Hegenun Mpo6a o TeyeHne 2 Hepenun Mpo6a B TeyeHne 3 Hepenun
HomuHanbHas
nocne o6HOB- nocne o6HOB- nocne o6HOB-
KOHUeHTpaums A0 06GHOBNEHUA A0 0GHOBNEHUS [0 0GHOBNEHUSA
nexHnsa neHunsa neHunsa

D.2 N3MepeHHas KOHLEHTpaLus B NPOLEHTax K HOMUHA/IbHO

HoMUHANbHAS Mpoba B TeueHne 1 Hegenn Mpo6a B TeueHne 2 Hegenu Mpo6a B TeueHne 3 Hegenu
nocne o6- [0 o6HoB/e- nocne o6- [0 06HOB/E- nocne 06- [0 06HOBNe-
KOHLeHTpaums
HOBNEeHUs Hus HOBJ/IEHUSA Hus HOB/IEHUA HWst

14
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MpunoxeHve E
(o6sa3aTenbHoe)

Pacuet cpegHeB3BELWEHHbIX BO BpeMeHn 3HauYeHwuit

E.1 CpefHeB3BelleHHbIe 3HaYeHUs

MockonbKy KOHLIEHTpaLmMs TECTUPYEMOrO BeLLeCTBa MOXET CHIKATbCA B NEpuof Mexzay OOHOB/eHneM cpefsl,
HEeo6Xx0IMMO paccunTaTh KOHLEHTpaLMI0, KOTopas IOXET paccMaTpuBaTbCA Kak pernpeseHTaTuBHas B fManasoHe KOH-
LieHTpauuii. B KOTOpbIX coepxarcs poauTensckme ocobn Daphnia. Bbibop fomxeH 6blTb OCHOBaH kak Ha 6uonoruye-
CKMX. TaK N Ha CTaTUCTUYECKNX OCHOBaHWSAX. Ecnn, Hanpumep, Ha BOCMPOM3BOACTBO BO3AENCTBYIOT MaKCUMaUslbHbIE KOH-
LieHTpauun. Heobxo4MMO UCMOo/b30BaTb MakCMaslbHble KOHLEHTpauun. Ecnun, HanpoTus, nonaratoT, 4To npeo6najaet
KYMYNSITUBHBIA UM JONTOBPEMEHHbIN 3PheKT TOKCUMYHOTO BeLLecTBa, cregyeT 6paTb B pacyeT CPeAHIO KOHLIeHTpa-
umto. B aTom cnyvae nyudlle BCero NoAxoAuT CpefHEB3BELLIEHHAS BO BPEMEHM KOHLEHTpaLUus, TakK Kak OHa yuuTbiBaeT
BapuaLum KOHLEeHTpaLmii BO BpEMEHN.

Ha pucyHke E.1 nokasaH npumep (yNpoLLEHHbIN) TecTa, ANIALLErocs ceMb AHel ¢ 06HOBeHVeM cpefpl Ha 0. 2 1
4 nHA:

- TOHKas 3ursaroobpasHas fIMHVA NpeAcTaB/iAeT KOHLEHTpaUuio B TeYeHne aKcnepumMeHTa. MageHne KoHUeHTpa-
LmMW. KaK npegnonaraeTcsi, NPOUCXOAUT NO MPUUMHE Pa3/IOXKEHNS;

- WeCTb KBaAPaTUKOB B KOHLE /IMHWIA NPeAcTaBnsioT HabnogaeMble KOHUEHTpauun, n3MepeHHble B Havasie n
KOHLIe KaxJ0ro nepuoaa 06HOBEHMS;

- XXMPHas IMHMS NOoKa3blBaeT NOIOXKEeHNe CpeiHeB3BELLEHHOW BO BPEMEHN KOHLEHTpaLun.

AHn
PucyHok E.1 Mpumep KpvBOW, CpeHEB3BELLEHHON BO BpeMeH!
CpefiHee 3HaYeHVe paccumnTbLIBAKOT Tak. YTOObI 061acTb Haf IMHWEN N 06/1aCTb NOA NIMHKEl CpeiHeB3BELLIEHHOM

KOHLIEHTpaLumy 6b111 paBHbl. MNpumep pacyeTa npusefeH B Tabnuue E.1.
Tabnvua E.1 BbluncneHve cpegHeB3BELLIEHHOTO 3Ha4YeHWs

O6HoBNeHne NS fleHb KoHy. 0 Komu.1 1n (KoHy. 0) Ln (KoHy. 1) Mnowapgb
1 2 10.000 4.493 2.303 1.503 13.767
2 2 11.000 6.037 2.398 1.798 16.544
3 3 10.000 4.066 2.303 1.403 19.781
O6Lwan nnowaap:
O6bLuee KoIM4ecTBo gHell: 7 50.092
CpepHee:
7.156

[HW - yncno gHen mexay obHoBNEHWEM;
KoHu,. O- 13MepeHHast KOHLIEHTPaUus B HaYasle Kaxgoro nepmoga 06HOBNEHUS;

15
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KoHu. 1- n3MepeHHas KOHLEHTPaLMA B KOHLE KaxAoro nepuosa 06HoBNeHUs;
Ln (KoHu. 0) - HaTypasibHblli norapndm KoHueHTpauum O;
Ln (KoHu. 1)- HaTypasibHblii norapndm KoHUeHTpaumum 1;

Mnowanap - 0651acTb NOA, IKCNOHEHUMaNbHO KPUBOW Kaxkaoro nepuosia 06HOBNEHUS. Ee paccuuTbiBaloT cnegyto-
MM 06pa3oMm:

CpefHeB3BeLLeHHON BO BpeMeHun (TW-mean) sBnseTcs obLias nnowaib, AefieHHas Ha KOMYecTBO AHel.

HyXHOo umeTb B BMAY, YTO A1 TecTa Ha penpoayKTuBHYH dyHKuuto ¢ Daphnia Tabnvua fomkHa 6biTb paclumpeHa
00 21 aHA.

OueBMAHO, YTO. KOrAa HabMAeHUs B3sITbl TO/TbKO B HAYas1e 1 KOHLE KaxAoro nepnoga o6HOBNEHNSA, He npea-
CTaBNAETCA BO3MOXHbIM C YBEPEHHOCTLIO YTBEPXAATb, YTO pasnoXeHne NPOXOAUT IKCMOHEHUMasTbHO. [ipyras kpusas
MOXET NMPUBECTU K UHBIM pe3y/ibTataM. TeM He MeHee 3KCMOHeHLManbHoe najeHne KoHLEeHTpaumm Hanbonee BeposSTHO
1 fBNsieTCa 60s1ee NOAXOASALLMM B Cllydae OTCyTCTBUA ApYroi MHgopMaLmu.

OpHako cnefyeT cobniofatb OCTOPOXHOCTb, €C/IN XMMUYECKUI aHann3 He 0O6HapyXun BeLLeCTBO B KOHLIe Nepuo-
Aa 06HOBNEHNSA. [TOKa HEBO3MOXHO OLEHWNTL CKOPOCTb Pa3/IOXKEHNSA BELLECTBA B PACTBOPE, HEBO3MOXHO MOJTYYNTb
npaBAo00A06HY0 NNoWaas Nof KpUBoL U. cnefoBaTeslbHO, PasyMHy0 CpeiHEB3BELLEHHYI0 BO BPEMEHMU.

16
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MpunoxeHve F
(cnpaBoyHoe)

PykoBOoACTBO Mo onpefeneHnto nosna HOBOPOXAeHHbIX Daphnia

MposiBneHne caMLoB B NOTOMCTBE MOXET MPOV30WATV NPU M3MEHEHUN YCIOBUIA OKpYXatoLLeil cpeapl, Takux, Kak
COKpallieHVe CBeTOBOrO AHA. koniebaHns TeMnepartypbl, CHMKEHNE KOHLLEHTpaLMmn NuLLmM, Bo3pacTaHne naoTHOCTU nony-
naumn [24].

MosiBNeHne caMLOB TakXe M3BECTHO Kak OTBET Ha ONpefeseHHble PEryNATOpbl pocTa HacekoMblx [25]. B ycnosu-
AX. KOTAa XMMWUYEeCKUii CTPECCOop BbI3biBAET CHUXEHWE XEHCKOro NOTOMCTBa OT MapTeHoreHesa, crnegyeT oXuaaTb yBe-
NINYEHUSs Yncna camuos [26].

Ha cerofHsLWHWIA AeHb HEeBO3MOXHO NpeAckasaTb Mos MOTOMCTBA WK achdhekTbl Ha penpoaykLuio, KoTopble MO-
ryT oKasaTbCsi Hanbosiee YyBCTBUTE/bHbIMU, HO €CTb CBUAETENLCTBA, MOKa3biBaloLLMe, YTO MHAYKLMA CaMLUoB B NOTOM-
CTBE MOXET ObITb MEHee YyBCTBUTE/IbHA, YEM KOJIMYECTBO MOTOMCTBA. [MOCKO/IbKY OCHOBHaS LeNlb HACTOSLLEero CTaH-
JapTa COCTOUT B OLEHKe YMcsia NoTOMCTBA, MoACHET KOIMYECTBa NosSIBAAIOLWMXCS CaMLOB He SIBNSieTCA 0653aTesIbHbIM.
Ecnu aTOT napameTp OLeHMBaeTCs B UCCNeA0BaHUM, TO LienecoobpasHo MPUMEHSTb AOMOJHUTE bHbIE KpUTepun goc-
TOBEPHOCTN aHauIM3a UCMbITaHUA: B MOTOMCTBE He A0/DKHO 6biTb 60/1ee 5 % camLioB.

Haun6onee yfo6HbIM 1 NPoCTbIM cnoco6oM pasnunyaTb non Daphnia siBnsieTcs ucnonb3oBaHue X heHoTunuye-
CKUX XapaKTEPUCTUK; KakK camupbl, Tak U CAMK/N FEHETUYECKN WAEHTUYHbI U UX MO ONPEeAEnseTcs YC/I0BUSIMU OKPYXato-
et cpeabl. CaMupl M CamKy OT/INYAKOTCA NO CBOEW A/IMHE N MOPAIOSIOTN NMEPBbIX aHTEHH (aHTeHy/). KOTopble GosbLue
y camLOB, YeM Y caMoK (pUCYHOK F.1). OTu pa3nmumsa XopoLlo 3aMeTHbI B MOMEHT BbIXOAa M3 BbIBOAKOBOW Kamepbl, XOTS
1 Apyrue BTOPUYHbIE MOJIOBbIE NPU3HAKM CTAHOBATCS Pas/iMuMMbl N0 Mepe pocTa XUBOTHbIX.

[lna onpegeneHvs nona HOBOPOXAEHHbIE paykm OT KaXAOW poAUTENbCKOW 0Co6U A0/MKHbI ObiTb NepecaxeHsl ¢
MOMOLLIbIO NUMETKW B yallKy MeTpu ¢ KyNbTUBALMOHHON cpefoi. KonnuecTBo cpefpl A0/MKHO GbiTb CBEAEHO K MUHUMY-
My. 4TO6bl OrpaHNUNTL NEPeMELLEHNEe XUBOTHbIX. PaccMOTpeTb MepBble aHTEHHbl MOXHO Mof, GUHOKYNISIPHBIM MUKPO-
ckonom (xK0-60).

[
) 4 Y H B H P *
PucyHok camvka (cnpasa) Daphnia Tagna B Bo3pacTe 24 yacos. Camua MOXHO OT/IMUYUTL OT

camKu No AJIMHE 1 MOPCHO/IOTM MEPBbIX aHTEHH, 06BEAEHbI KPY)XKOM Ha pUCyHke [25].
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