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MNpeawcnoeswne

Lenu, oCHOBHLIE NPAHUANL W NOPRGOK NOORENEHUA PaBoT No MENToCYNARCTEEHMON CTAMOADTHIALMIA
yoTanosnedsl M2CT 1.0 = 92 cMewrocyoapcTeeHHas CHCTEMa CTaHA3pTHIAUMK. DCHOBHBIE MONOHEHEs K
MOCT 1.2 = 2009 «MewrocynapcTeeHHas cUcTeMa cTaddapThaaduy. CTaHaapTel MEeXrocySapcTReHHEE,
Npagydna | PEKOMEHSALUKK N0 MENMOCYIAPCTEEHHOR CTaHZapTHIayWd. MNpaexwna paspaboTed, NPUHATHA,
NPHMEHEH KA, OOHOANEHUA 1 OTRMSHE

CeeneHnA o cTaHgaprTe

1 NOOAroTOERNEH fepepankHei rocyJapcTEEHHBIM YHATADHLE NPeLnpuATHeM «Boepoccidckilia
HAYYHO-MCCNEA0BaATENECKMIA UEHTD CTaHZapTHIaune, Hahopsauk ¥ CcepTHdHEALUMK ChipeR, MaTepranca
W pawecTes (BIYT «BHMUCMBE )

2 BHECEH depepaneHiiM areHTCTEOM N0 TEXHUSECKOMY DErYNMDOBIHMED 1 METEDNOT MM

3 NPAHAT  MewrocyoapcTEEHHEM  CORETOM MO CTAHOADTUIALWK, METPONOrHK W CepTHdEMEALLMN
(npoTokon Me 60-N ot 18 orTaBpA 20713 1)

38 NDUHATHE NPOToNoCORATAL

HPEJF.L'!E HO M SHOHAHAE CTPAHE KU.LI, CTRaHE DUEDL‘II.L.EHI'D‘." HANMEHOBDH A B3l HEHANLHOrag Spradida
na MK JACD 31686, 004 - 97 g MK (WSO 3184 00d - o7 0 CTlH ST 3SR
ApMEHA AR Bl uHakoramrer FecnyBnued Apmequs
Banapyck BY Moccrannapt PecnyBnesd Benapyce
KbiprsactaH Q1] EeipreizctaHnapt
Mongosa MO Monooea-CraHpapT
Paccunckan Tenspaums RU Poccrarpapt
Tafg#HEncTaH T4 TansuecTaHnapt

4 HacToAWKWA CTaHaapT HOSHTHYeH MesgyHapogHony gokysedty OECD Test Moo 211 «Daphiia

magna Reproduction Tests (O3CP Tect Mo, 211 «¥meTenwe penpogykruadol cnocobuocT Jadmmm mar-
Haw ).

Mepeson ¢ AMMARCKSTO A3kIKA (&n).

CreneHe COOTBETCTEMA - WOeHTHYHaR (IDT)

5 Mprkasom SeqepankHors aredTeTBa Mo TEXHRYECKOMY DenyNMPOBaHKID W METDONOMMW 0T 22 HoAtpA
2013 r. Me F72-CT MENroocyQapcTeeHHsIR cTangapT MOCT 32367-2013 pecaed o ASRCTEWE B KIYECTBE Ha-
UHOoHANBHOMD cTadgapTa Pocowackod denepatian ¢ 1 aaryeta 2013 1.

& BEEOEH BMNMEFPELIE
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Hughopraliua  of  Lavenauul K HacmaosieMy  omaddapmy  oyBaukyemcs @ amesodWom
UHEDODMAULOHEOM  YRaZamene  cHayuonansise cmandagmeds, a8 Mexcm uUlMelerdd U npasoxk 4
EWEMECAYHOM  UHNDODMALUOHHDN Yrazamoene cHauroransheie cmandagmen. 8 cnyvYae nepecMompa
[Famens)  wWIY  omwedsl  Hacmosweso comaddapma  coomesmomaynwes  yesdomnedue  Hydem
OYEAUKDEaH0 & EWEMECTYMOM  URMDODMALLOHHOM  VRasamens  cHauuoManeqbie  cmasdanimeds.
Coomeamomayowas unhopmayus, yeedoMmenus U MEeKcme DaIMeaomcs 6  UNhopMayuoRHod
cUcmaMe ofles0 JonNeI0ESHUA — M UAdopMayuosyod caime PedepansHoss aseqmomeaa mo
MEXHUYECKOMY DE2FNUDTEaNLIID U MEMponosud @ cemu Fumepran.

2 CranpapTuHdopm, 2014
Foccritcsod Tegepayiiy HAacTOALWA CTaHAapT He MOMET SbiTe NOMNHOCTEN MMM Y3cTHYHO BOCTEOMI-
BEOeH, THPAHKUPOBAH ¥ DACcNpOCTRAHEH B KA4eCTEE OPUUWMANEHOre Wagadka Bes paspewenta Pegepankio-
ro areHTCTEA MO TEXHAYSCKSMY BErYIMDOBAHAID 1 METRONCTH
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BeepeHne

Hactomwmi ctadoapT paspaboTad B paMEEs KOMNNEKCE CTAHOAPTOE, NOCEALEHHBIX METO-
O3M WCNMTAHMA XMMUHECKOA NPOAYELUMK, NPEJCTABNAKWER ONACHOCTE ANA OKPYXanWen cpegel.
Hacroswur ctadaapt vaedtvded Pykosogerey OECD no WMcnbiTaHWAM XMMHYECKOR NPOAYKLWMA
(OECD Guidelne For The Testing of Chemicals. Test Ne 211: Daphnia magna Reproduction Test
Adopted by the Council on 3th October 2008).

Pykosopgcteo O3CP no TECTMPOBAHWID XMMHYECKHX BELWECTE NEePHOgUYEcKd NepecMaTpi-
BAETCH B CBETE HayyHO-TEXHWMECkoro nporpecca. YTo kacaetca Pyrosopctea 202, vacts |,
Daphnia sp. Tect Ha penpoaykTueHy cnocoBHocTe (NpuHaTEIA B anpene 1984 roga), B yenom
BuiNG NPU3HAHD, YTO JaHHBIE MCNBITAHWS, NPOBEOEHHBIE B COOTBETCTEMW C 3THM DYKOBOACTEOM,
MOMYT M3MeHATeCA. B nocnegrue rogel GeiNM NPUNOKEHB! 3HAYWTENBHBIE YCUNWA, NOCBALLEHHBIE
BLIABNEHUID NPUYMH 3TOH MIMEHYMBOCTH, B LENSX BLIABNEHWA NyJYWero MeToas uoeneitanwa. 06-
HOBNEHHOE PYKOBOACTED OCHOBHBAETCH HA PE3YNLTATAX WCCNENOBAHUA ¥ MEXNABOPATOPHbLIX MC-
NEITAHWA, NpoBegeHHbIX B 1992 (1) 1 1994 (2) rogax.

OCHOBHBIMM PA3INHYMAMK NEPBOHAYANEHOW Beporn {1984r.) v sTopon pegakumn (1998 r)
PYKOBOACTBA ABNAKTCA:

a) ucnoneayemeiM sngom asnaeTtca Daphnia magna;

b} npogonwMTenkHOCTE TECTE 21 O8HR,

€) ANA NONYCTATW4YECKOND TECTA YWMCNO KWBOTHBIX, KOTopoe GyQeT MCNONL30BATLCA ONA Ka-
WAOH TECTMRYEMOR KOHUEHTRALWM, Beino ymexHbwerno ao 40, ux NpegnoYTUTENBHO PA3AENUTE HE
yeTwlpe rpynnel o 10 xMBOTHBIX, No kpanHer mepe 10 HWUBOTHBIX COLEPKATCH WHOWEWOYANEHO
(XOTA BOIMOMHD WCNONBIDBEHNE PAINMYHBIX NASHOE ANA NPOTOYHbIX IKCNEDUMEHTOB )

d) Bonee KOHKPETHLIE PEKOMEHOAUMM BbinW COENaHs ONA KOHTPONBHOK Cpedsl ¥ YENoBKA
KODMITEHWA.

OcHoBHOS OTNWYKMe BTOpOR Bepchi (1998 r ) ot atol BepCuu:

€) B npunoxedne 7 Guino noBasneHo onucadyie Npouenypel ans MoedTuhrEaUmMK nona Ho-
BOpOMOEHHbIX ocoben, ecnu TpebyeTca. Kak v B npegpigywnx BEPCHMAX, B 3TOM PYKOBOOCTBE CO-
OTHOLWEHWE NONOE ABNAETCA OONONHUTENBHEIM NEPEMETDOM.
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M E K ITocyYy O APO CTUEBEUHUHB # C T AHIAOAPT

METOAb| MCNBITAHWA XMMUYECKOW NPOOYKLMMK,
NPEACTABNAKLWEN ONACHOCTbE ONA OKPYXAILWEW CPEQLI

Yruetenwe penpodykTHEHoA cnocotHocTy JadHum marHa

Testing of chamicals of anvironmental hazard.
Diaphinia magna Reproduchion Test

DaTa eepegeqHun — 2014-08-01

1 OBnacTb NpUMEHEHWA

HacToRluMA cTaHOApT YCTAHABNMBAST METOOBI WCNLITAHKMA ANA ONPEOeneHue TOKCHYHOCTH XABMK4E-
CHWE BELECTE MNYTEM YTHETEHKWA DeNpoayKTHBEHON cnocobHocT Daduue marka {janee — Daphnia magna).

2 TepMHHELI W onpeneneHus

B HACTOAWEM CTAHZADTE NPHUMEHEHEI TEPMHHE © COOTBETCTEYHOW MW ONEEOEN EHHAMM.

2.1 ECy KoHueHTpauwa TECTHRYEMONS BELWECTEa, PACTECPEHHONS B BO0E, KOTOPAA NPWMBOAMT K ¥ Npo-
UEHTY CHI#®EHHR BocnporascgoeTea Daphnia magna B npagdenas yeTaHoBNSHHOM NeproLa IKCNOoIMUMKE.

2.2 ecTecTEEHHLIA TeMn NpApocTa (Intrinsic rate of increase): Benvyduba NpUpocTa NonynAaLWMd, Ko-
TOPEA 0ELEOHHRET DENPOOYETHEHYE NPOOYELIMIO ¥ BOIPACTHYIO CMEDTHOCTE [4 — 6], B yCTORUYKERIX NONYNA-
UKMAX oHa

GYOeT paBHa Hynk, NoNoOHWUTENRHON B DACTYWLEA W OTPUUATENEHOR B pErpeccHBHOR. 3Ta Nocnaguas
KATETrOpWA NoNyNaUWMi He ABNASTCA YCTORYHMBON W B KOHEYHOM CHeTe ODDeYeHa Ha BalMHDaHHE.

23 HavmeHswan Habnopgaeman xpdekTuaHan  koduewTpauywa (Lowest Observed Effect
Concentration (LOEC)): CamMas HMIKaA KOMUSHTPAUMKS, NP K0TOROH HAtNIAM0T CTATHCTHYECKH IHAYKMBLIA
acduperT Ha BOCMPOMIBOOCTED M CHMEPTHOCTE PODMTENECKMK ocobel (p < 0.05) no cpagHeHio © KOHTDOMNEM,
B Npegenax yCTaHoBNEHHOND Neproaa akcnoanuxy. Boe koHueHTpauky Buwe LOEC gorwHel MMeTe TOKCK-
Yackrid adhdperT, paskeil WM Gonbwria LOEC. Ecnu 3Tk gea yonopks He cobniogasoTor, Heobxofusn 0ate
NonHce 0GEACHEMHE BRiBopa WMedHo 3Tol LOEC (W cooTeReTcTRaHH: MOEC).

2.4 veatpdpekTHEHAA HabnWOAEMan KoHUeHTpauwa (Mo Observed Effect Concentration (NOECH:
TecTosan KoHUEHTEAUWA, HAX00AWanAcA cpady Huwe LOEC, koTopas NpW COapHeHMA © KOHTRONEM HE WMEET
HHEAKOMD CTATUCTHMECKH aHadKnoro adpdierta (p <0,05) B npegenax yCTaHoBMNEHHOMD NEPHoRa IKCNOTLHA.

2.5 notoMcTeo (Offspring): Monogas Daphnia, NporIsedeHHan pOOUTENLCKOR o000 B XOQE TECTA.

2.6 npegen obHapyxenmna (Limit of detection). Caman Hrakas koHueHTpaUmA, KOTOPaA MoMET CuTE
CBHADYHERA, HO HE ONPEaBNEHa KOMWHECTREHHO,

2.7 npepen onpefgeneddA (Limit of determination). CamMan HWIKAA EOHUSHTPALMWA, KOTORaA MOMET
ObTE MIMEDEHA KONUYESTBEHHD.

28 pogutensckme ocobu (MueoTHele) (Parent Animals). Camer Daphnia, 8 wagane tecta penpo-
OVETHEHAR CNOCOBHOCTE KOTOPBIX ABNASTCA OOEEKTOM MOCNEa0BaHHEA.

2.8 emeprHocTe (Morality): ¥ueoTHoe 3aperncTpHEOBaHD K3K MEDTECE, KOTOE OHD HENOOBAKHO, TO
ECTh KOMGa OHO HE B COCTOAHMK NMNagaTth, WK @Cnd HET HWEAKOrD BWOWM0N0 QEHMEHWA KOHEYHOCTEA MK
nocTabnoMesa B Tesgdre 15 ¢ nocne Nersoro BatanTelBaHds TECTUPYEMOR eMESCTH. (Echd Mononkayetos
OpYroe oNpedenaHHe, 0 IToM HYHHO COODLYWTE BMECTE OO COBUNKOH Ha WCTOYHMR).

Mpumaeyadunae — MNpyw NONEIDEEHAH HACTORWWM CTAHOAPTOM UeNeco00paaHa NPOBERHTE JERCTEME
COENOHHEIE CTEHZARTOR B MHPODMBUMORHOR CHETEME O0WEND NONE30BEHNA — HE OdMuMansRoM canTe DegapaneHon
AreHTCTEA N0 TEXHWHECKOMY PEMYNMDOBEHMID W METRONOMK B CBTH MIHTEDHET MnM No exarogHomy HHDODMEUMOHHOMY
yEaIaTand #HauwoHaneHeE CTEHEPTRID, KOTORRIR ONyONEEOoBaH No COCTOAHWO HE 1 AHBAPA TEKYIWEND roga, | no
BRIMYCKEM  SEHEMECAYHITD MHOOPMELWOHHON yEazatens oHaguosansseA CTAHZAPTRR 38 Tewywwa rog. Ecnwe
COBMOMHBIA CTAHZAPT 3AMEHEH [M3MEHEH]. TO NPH NONE30BEHMH HECTOALWMM CTEHOAPTOM CHNE0yET pysOBoOCTBOBATECR
JAMEHAKIWMM  [MIMEHEHHBIM] CTAHOEpTOM. EcnW CORNOMHER CTEHOAPT oTMedHed G831 3aMBdel, TO NONOHEHWE, B
KOTOROM O3HE CObINKE HA HETO, NPRMEHAKIT B HACTH, HE 3ATPErHBEEILERA 3Ty CoBINKY.

Wzmauue oduunvaneHoe
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3 OCHOBHbIE NONOXEHWA

3.1 BeegeHwe

3.1.1 Uenes TECTa SBNAETCA OUEHKA BOIOQERCTBMA XMMHYECKON NPOOYELMM Ha DenpoiykTHBHYIO
dyHEdio Daphnia magna. [ns aTtoro sonogdyio seHckyin ocofe Dapfiiia (poaWTeneCckan ocobh), BOIpacTom
mMEHEE 24 4 B Hadane TecTa, NoABERrawT BOAASACTEHIO TECTHRYEMOND BeWwecTra, AobaaneHHors B 8ody B
PAINHMHHEX KOHUEHTpauMAx. [poacnsuTensHocTe TecTa cocTaenAeT 21 gevs. B KOHUE TecTa ougHWBaKT
OBWES KOMWYECTRES BbiMWBLLUEMS NOTOMCTES, NDOUABEOEHHOMND DoOMTENBLCKSH ocolelo. JTo 0IHAYAET, YTO
FIBEHHNBHBIE GCObM, POROSHHEIE BAPOCMBIMKA PAYKEMM, KOTORRIE NOrMBaI0T BO BREMA TECTA, MCKMIOHAKT M3
BEAYACTIEHHA,

FenpogykTMEHEIR BRHXOD pOOWTENECKME oCoBeil MoKeT DriTe BRIpAMEH DaIHBIMKM CnocobamK (Hanpu-
MED, YHCNO MHBOMD NOTOMCTER, NPOMIBEJEHHOMD HHBOTHEIM B J8Hb, HAYWHAA C NepRore gHA HabnkogesHual,
HO 3TH GaHHbEe HeobxXoguMo YRAIsIBaTs JONONHMTENEHD K OOWEeMy KONHYEcTEY KESHMNbHBIX OCobeR, npo-
HIBEOEHHBIX DPOOUTENAMK K KOHLY IKCHSDUMEHTA.

PenponyeTiBdan dyHKLUMA HUBOTHLIX, NOABERracMblx BOAGERCTEMK TECTHRYSMOIS BELWECTBa Mo
CLABHEBHMMY C KOWHTPONEM, NO3IBONAET ONPeLendTe Camyss HH3KyD ek THEHY koHLeHTRauwn (LOEC) u,
chnegosaTencHo, HexpderkTuaHyn kosuenTpauxse (NOEC) Kpome TOMo, No Mepe BOIMOMHOCTA SaqHble
MOryT ObiTe NPOAHANHIALCEIHE C MCNONLATBAHAEM DETDECCHOHHTH MOGENK OAA CUBHEWM KOHUEHTPaUMK,
HOTODAA BRIEANA Okl ¥ CORPAWEHKWNA B % DENpOoayRTHEHONR EYHKLWK, To acTe EC, (Hanpumep, ECq. EC,;
wma EC,,).

3.1.2 CnegyeT TaKke yEaiaTh BeHHEIBMOCTE DOQUTENLCKKE oCcobed 1 BpeMa nepaoro nomeTta. Opy-
TWE CERAIAHHLIE C BEWLECTEOM HPIEesThl, TAKWME, KAK POCT (HanpWeAeD, ONWHA) ¥, BOIMOMHD, E03pduuqenT
MNPEWDCCTA, TAKKE MOTYT GbiTh HCCNEZoBaH:I,

3.2 Mucpopmayma o TECTUPYEMOM BELECTES

3.2.1 PeayneTaTel TECTAa Ha oCoTpylo ToXCHYHOCTR [3] onAa Daphnia magna aonsie OeiTh QOCTyHSI.
PeaynsTaT MoseT SbiTe NoNeigs NpH Beiope COOTRETCTEYIOWEND QHANAI0Ha TECTHDYEM B KOHUSHTRALKA
B pENpogyETHBHOM TecTe. PAcTEOpUMOGCTE B BOOE W ABNaHKE NADa TECTHRYEMOTD BELWECTES J0NHMHE GblTh
HMIBECTHE. Takke JOnsHa DeiTe QOCTYNHA HAJEKHAA SHANHTHYECKAA METOOMKA KONHYECTEEHHOMD Onpege-
NEHKA BRLECTED B TRCTOSkIK DACTBODAX.

3.2.2 Mudopmauma 0 cocACTRaK TECTHRYEMOND BEWECTEa, KOTopas MOMeT DulTs Heodxogussa npu
MASHWDOBAHKK YCNOBKMA JHCNEDHMENTS, DOMHHA BeiTe ACCTYNHA, A TAKKE BENKYaTE CTRYEKTYRHYID ROpMYy Y,
HMCTOTY BEWECTES, CTADMNBEHOCTE Ha CBEeTY, CTADWNLHOCTE NPW YCNOBWAX TECTA, KOHCTAHTY KMCMOTHOM
auccousauua (pK a), woaoddmunent pacnpegenedva H-ckTaKdoniecda (Kow) v peayneTaTsl TecTa Ha OMo-
paanaraesmocTe [28].

3.3 NpHMeHAMOCTE TECTA

HTobel peayneTatel TEcTa DeNK HADERHLIMA, HE0BX0ZUMo cobModaTe CNeayIoWre KEDHTEDKK B KOH-
TRONE:

- CMEPTHOCTE POAHTENLCKIK ocobel (camea Daphnia) we npessiwaeT 20 % & KoMUY TecTa;

= MAHAMANEHOE KONWHECTED BIMHBLIEND NOTOMCTEA, NEOHIBESOEHHOND POOQWTENECKDA OCoDER K ROHLUY
TecTa, = 60,

4 OnwcaHWve mMeTona

4.1 OBopypoBraHue

4. 1.1 JecnepuseHTans e BMEOCTH @ ADyros obopyJ0BaHKE, KOTOROE BCTYNEET B KOHTAKT © TecTo-
BhiMH PACTROPAMMK, DONHHE! DBuiTe NONHOCTED COENAHL W3 CTEKNA WNK APYTOND XHMAYSCKE WHEDTHOMND Ma-
TEpHANA. JHCNELHMEHTANLHBIMK EMEOCTAMM O0LIMHO ABNATCA CTEKNAHHEIS CTAKAMLI,

4.1.2 Kpome Toro, TpebyeTca HEKOTOROE WINW BOE NepeYcneHHoe HWe 0SopygoBaHse:

- WIMEDUTENL KMCNODana (¢ MUKROANEKTROOOM KNKH ODYIHM aHAN0MTHYHBR CO0PYA0BAHMEM OMA HIkE-
PEHHA PACTECDEHHOND KHCNOPOLa 8 HeDoNeWux obbemax ),

- COOTBETCTRYMIWES oBopYAoRANKME NNA KOHTRONA TEMNEDATY D,

= pH-meTp;

- annapartypa Ana onpedeneH|a HeCcTEOCTH BogL,

- obopydoeaHne N8 oNpedeneqya KoHueHTpagkn ofwero opranwdeckono yrnepona (O0Y) B soge
WN oSopyaoeaHHe Ona onpegeneHis XMMuYecsoro noTpebnexya wwenopona (XK,

= oEopyQoeaHyHe ONA KOHTRONA DEXMKMA OCBELEHWA M HIMePEHNA CERETOROH MHTEHCHBHOCT .

4.1.3 Bugowm, KOTOPBIA MCNONLIYVOT B TeCTe, AenAeTcq Daphnia magna Straus, MossHo BCnone30eaTs
apyrde auiel Daphimia, ecnd odl OTEEYAINT KPMTERMAR NPWIOGHOCTH (KEMTEpME NPHIOOHOCTH KACABTCA pe-

2
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NPOOYETABHOA CNOCOBHOCTH B KOHTPONE, BaWeH ONA paddbix sMgoe Daphnia). ECnW Mocnonsayior Opyree
BHAaL Daohnia, OHE GON#EHEl SETE WIEHTHEWUKPOBAHE W HX NPHMEHEHHE JOMEHT GbiTe 0GOCHOBAHG.

4. 1.4 MNpegnodTATeNeHo, YTobR ¥ KNoMa Buin ngedTHguUBpoRad redoTin. Paa ocneaoeanii [5] no-
KA3A0M, 4TO CNoOCoDHOCTE K PenpodyELWE KNoHa A [npodcxosdesrden 1l IRCHA so Dpanuui) [7] crabuneso
CTREYART KPUTERMKD 2 B0 BRIMMBAEMOCTH NOTOMCTES NPHM YCNoBMAX, ONHCAHHELY B HACTOAWEM CTAHOAPTE.
DOHAKD MOKHD MCNONEICBATE W OPYTHE KNOHE N YCNOBAK, 49T KyNeTypa Daphnia ocTEEYAET KpHMTEpHAM
TECTA.

4.1.5 B Hayane TECcTa *MBOTHLIE DOMEHSE MMETE BOIPACT MEHEs 24 4 M He JOMEHEl OTHOCHTRCA K Nep-
BOMY NOKCNEHAIo. DHK JonwHe BelTe NONYYEHE K3 A00POB0A NOMYNALAM (TO 80T HE MMEKILWER TaMX NpK-
IHAKOE CTPECCA, KAK BLICOKAA CMERTHOCTE, NPUCYTCTBWE CAMUDE W MHPUNNHA, Jagepmid NpoHIBoSCTEa Nep-
BOTS NOKGNEHHA, DECUBETHLIE #WMBOTHBIE, W.T.0.). HUHBOTHBIX CNEedyeT COOepMaTe B yCNOBWAX KyNbTypbl
[CBET, TeMNeparypa, cpenad, KOpMIeHKE M KONHYECTED MHBCTHEE Ha SaMirly 00bLeMa) aHanorHdHoR ToH,
HOTORYH WMENONLAYIOT B TecTe. Ecnd cpelda KyneType Daphnia, koTopyse BygyT WCRoNBEIoBaTe B TECTE, OT-
NA43eTCA OT cpedk KyNeTuBWpoaadda Daphnia, weolxodumo NDoBECTH SKKNAMATAIAUWMKD B TeYSHKE Npu-
GNHAKMTENLHD TREX HEOENL (T 80Th OOHORG MOKOMNEHKA), Y4Tobbl HIBEHATE CTPECCA DOQHTENBCKMY MUBOT-
HEts.

4.2 Cpegna onA KyNLTHBALHMA

421 PekoMedOyeTeA WCnoneIoBaATE NoNHOCTRER CHHTETHHECEYIo Cpedy. 3ATO NoIBonUT Wabemarts no-
NaaaHKa NOCTOROHHKE GOBAR0H [HaNPUMED BOACROCNEN, JKETPAKTOR WA NOYBE W T.0.), KOTOPBE TRYOHO Xa-
CAKTEPHICEATE, W, KAK CNeQCTEMEe, YNYYWKT BOIMOKHOCTH NS CTAKMOQAPTHAIAUMK TecTa., Cpegsl Jnesar
[Elendt) M4 [8] 1 M7 {cw. npunoseds A) cuuTaioT Hanbonae NogxodAlLHsM- AnS aTuy uenad. Oguaks apy-
rHE CReabl TAKEE MOMHD NEHMEHATE NPA YENOBERK, 8CNK KyNbTYPERE Daphnia OTEEYAINT KOHTEDHAM HagemH0-
CTW TECTA.

4.2.2 EcnK Mcnone3ayoT cpegy, BEMouHaiwyid HedgeHTUdHunpoBathee Godaekd, To aTv gobanku
ponsHbl GeTe YEAIAHE W HHEODMAaUWA O HUX J0EHa GeTe NpEgOCTARNSHa B OTHETE o0 MoneTauuAx. Oco-
GEHHD 3TO KACASTCA COASPMAHKA YINEePOOa, NOCKONLEY OH MOKET BNWATE HA DEHMKE NATaHWA, Pekomenay-
eTCA onpeqenyTe BenksnHdy O0Y wunw XMNK gna cuedsn eknaga OOYTENE 8 nuTaTenssyio cpeay. Taoke
PEECMEHOYETCH YyCTaHoBRMTE ypoeeHe OOY B cpege (TO 8CcTe Nepeq BHECEHUeM BoAOPoCnel) HuMe 2 mrn
[11].

4.2.3 B cnydae TecTHpOBaHWA BEWECTE, COQEDMAalL WL METANNL, BAMHD NOHKMATL, 4TO CEBOWCTEA cpa-
Ol (HANPUMED, MECTEOCTE, XEMATHAR CNOCODHOCTE) MOMYT BNHATE HA TOKCUHHOCTE TECTHRYEMOTD BEWECT-
Ba, NOATOMY MENATENLHA CPeaa © NoNHOCTEK ONPEOSneHHBIM COCTARCKM. DOHAKD B HACTORLLEE BREMS
EOMHCTBEHHBLIMA NONHOCTEN ONPEOEneHHbMA CREQAMI, KOTODEE NOGXOJAT ANA GNHTENLHOMD COOeMKaHInA
Caphnia magna, senawTeA Elendt Md v M7, Obe cpegw cogepwart komnnercoobpasoeatenes 30TA. M-
CNEacBaHKA [2] NOKA3IANKM, 4T0 cOHERMOHAA TOKCHHHOCTEY KAOMHA, KAK NPABKMNG, HAME, KOr0a TECT BbiNon-
HAGTCA B cpegax a4 v M7, venm 8 cpegax. He cogepsawny IOTA. Moatomy M4 M7 » gpyrve cpeakd, co-
OEOHALME HIBECTHRIE XKENATHEIE areHTel, HE PEROMEHIYOT ONA TECTHPOBAHMA BEWECTE, COOBQMALLWMY Ma-
Tanne. ONA MeTANNCOQeDHALHME BEWESCTE MeNaTeNsHD WCNoNe30RaTE ANBTEPHATHEHYHE CReay, Takys,
K2k, Hanpumep, ASTH, BOCCTAHOBNEHHYID MECTEVIO NPEecHy: Boay [11], KoTopaa He ConepmuT KOMNNEeKso-
cbpalosatens A0TA, ¢ gofapkol JkCTpaKTa MOpcKWx Bodopocned [12]. 31a rombuHaumks cpegel ASTM 1
AKCTRAKTA MOPCKME BOASPOCNEH TAKKE NOGXOAWT ANA ANHTENLHONS COOSDMaHUA KyNbTYDEl B TECTHROBAHKA
Daphnia magna [2], xoTA Boce &8 NPoARMAST YMEDEHHOE XenaTWDyowes NeRcTEHMe W3-13 OpraddyYecEors
KOMMOGHEHTa B LOGARNSHHOM JKCTOAKTE MOPCKHX BOOODOCREN,

4.2 4 KoMUBHTRAUHMA pACTEODEHHON KKWCNOopoga OoMWHa OwiTe BeiUe 3 M0 B HAYANE W B TeYeHWe
poEro TecTa. pH gonsed ObiTe B OUanaioqe 6 — 9 W He gonsed MesATecs Bonkwe Joss 1.5 egyHUlel & Te-
HEHHE TecTa. MECTEOCTE PEKOMEHIYETCA Beiwe 140 mrin (no Calo.). TecTel Ha 3TOM YpORHE ¥ Bhille Qe-
MOHCTRPHPYIOT PENPOIYELMID, COOTRETCTEVIOWYIO KEpHTepraM npurogHoctia [13], [14].

4.3 TecToBLIW pacTROPD

4 3.1 TecToBblA LACTECD, KAK NEABHNG, JOS0ORT 40 HeoDX OO MM bIX KOHLEHTRALWA NyTewm paibaenaHqa
HCKOOHOID pacTeopa. MoxodHee DacTRODLl #ENaTeNeHO NOMYYHTE NYTes pACTRODEHMA BELLECcTEa B NWra-
TEMNeHIA CRege.

4 3.2 B HexoTopelX CNYYaax ans nonyyedds HecbxodMmMol KoHUEHTRauUMK CCHOBMOMD pacieopa Tec-
THRYEMOTD BEWLECTES MOMET NOTPEGCRATECA WENONBACBAHWE OPTAHMHECKKE DACTEODHTENER WNK guenepra-
TOROR, OAHAKD HEoEXOQWMO NPEANPHUHATE BCE MEDb 4NA Tors, 4Tobbl HA0EHATE HCNONBIOBAHHA TAKAX BE-
wecta. NMprMeps NooXoO0AWWE PARCTECDHTENER. ALETOH, ATAKOM, METAHON, JUMeTHNQOPMaMKE @ TRXITH-
neqrmugEone. NpuMeps ogxogAWwky gucnepratopon: Cremophor BH40, metinuennionoaa 0,01 % « HCO-
40. B nibom cnyyae TECTUDYEMOR BEWECTED B TECTOROM PACTEODE HE QOMNEHT NPEBWWAT: Npeden pac-
TEOLHMOCTA B TECTOBOH Cpeae.
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4 3.3 0nAa nonydedrs ocHOBHOMD DacTBOpa, KOTOPBIA MOEHO TOYHO J03MPoOBaTE B BOOY, MCNONB2IYOT
pacTeopuTanid. Mg NopMMeHEHMY DEXOMEHIYEMOH KOHUBHTPALMK PACTEOPWTENA B OHOHYATENLHOR TECTo-
Bol cpege (To ecTe = 0,1 MAN) YyNOMAHYTEE BRWE PACTRODHTENA He OyOyT ADORATE M HE §yYOYT YEEHYMH-
BaTE BOOHYI PACTEOPUMOCTE BELECTEA.

4 3 4 Nucnepratopkd MOrYT NOMOYE B TOUHOM O03aMpo@adus ¥ gucnepcud. Npr pesomeryesoi
HOHUEHTPAUMH B KOHEYHOH WCNBETATENEH0N cpeae (S 0,1 sn/n) ynoMasyTEE Bellle OWCnepratope He BynyT
ANOBWTE M HE DYAYT YEENHWYHEAT: BOOHYID DACTROPWMOCTE BEULECTRE.

S MNpouenypa 3KkCNepUMeHTa

5.1 YonoBWA 3HCNOIMLIMM

511 NpogonEHTeNLEHOCTE

MpopgonaUMTenNsHOCTE TRCTa — 21 O8HE.

5.1.2 Orcagka

5.1.2.1 PoguTensCeMy MHUBOTHEE OTCAMMBEAT HHOWBHIYANLHD NO OOHOMY B JHCMEDMMEHTANEHRIE BM-
koCTH 0Bbemo 50 — 100 MmN cpeakl KEamanLiA.

51.2.2 MHorga ana cooTEETCTEMA TReDoBaHHAM aHANMTHYECKDH NpOUedyDel, HCNOMNLIYVEMOR ONA on-
pEOEnEHHA KOMUEHTDAUWK TECTHDVEMOrD BewecTtea, ToebyoToA Donbwwe obbembl. ECnK MononeIyioT
obkeMsl Gonewe Yenm 100 mn, veobxodrme YyEENMYMTE paukod nuTadus Daphnia, ytobel rapasTrpoBaTs
AGCTYNHOCTE MWK B COOTESTETBMA C KPUTEDHAMK NPUMERMMOCTH. [0NA QUHAMAYEcKoro (NEoToYHoro) TecTa
MOMYT DbiTe MCNONBACBAHE ADYIHE TEXHHHECKWE NDOUEDYDEl TECTHDOBAHKA (HANDKMED, OTCAORA HYeThipex
rpynn o 10 ®ueoTHeX B GONLWOM SEBEaApMYME), KO NI0DLIE HIMEHEHWA B TECTE JON#HbEl DHTE OTMEYSHEL.

5.1.3 TecTHpyeMbie HABOTHEIE

5.1.3.1. OnA NonyCcTaTHYECckMY TECTOR HCNOoNEIVEIT No Epadier ymepe 10 MHBOTHBIX, COgeDHalMica
HMHOMBUOYANEHO NP E2HO0R TECTHRYEMOR KOHUEHTRAUMK, W, KK MEAHMMYR, 10 SUBOTHLIX HHOWBAOYANLHD
OTCAMMBAIOT ANA KOHTRONA.

51.3.2 AnA OMHAMBYECEWY (NDOTOYHEER] TECToR Gonee NodXodALWM RENRETCH Wononsaoaaque 40
WHBOTHEX, PAIOENEHHLIX Ha HeTohipe rpynnel no 10 HUBOTHBEIX B KANI0H TECTHDYEMOW KOHUSHTpauwd [1].
MomkHO MCNONBI0EATE W MEHLLWES YHMCN0 NOOONLITHEX HUBOTHLIX, HO PEKOMEHIYETCA HCNONLICEATE HE ME-
HEee 20 MHBOTHRR ONA KEO0A KOHUEHTPAUMK, pasdeneHHbX No MeHbWER MEPE Ha OB8 WNK Gonee rpynn o
PABHBIM HACTOM MHBOTHEDY [HANPHMED, YeTEPE EMEDCTH C NATED Daphnia). [nA TECToB, rOe MHBOTHRIE Co-
OEp#ATCA B MEYNNax, He NPeQCTARNASTCR BOIMOMHLIM ONpEqennTe PENPOOyETHEHYH CROCOBHCCTE kak ob-
LEE YHCND BbMWBLLETD NOTOMCTES, NPOMABEAEHHOMD MATERPUHCKMMH OCoBAMK B KOHUE TeCTa, Bcnd MaTte-
pHHCKME 0ooDK norvGaloT. B 2TMX ChyHanx penpodyKTHEHAA cnocoBHOCTE O0MEHS DeiTe BHpameHa kak ob-
LEE KOMHHECTED BeBKHELWErD NOTOMCTES, NPOHIBESEHHOMN DOQWUTENECKAMIA OCOEAMKA C HaYana TecTa.

5.1.3.3 OTcagka B TECTOBLIE COCYOL OCMMHA NDOUCKoOMTE CNyHakHenM obpalom, TAaK ®e Kak W BCA
nocnegyowad copabotea. B NpoTHEHOM CNYyHae 5T0 MOMET NPHUBECTH K HETOMHEIM PEIyNeTATaM, KOTODBE
MOryT BulTe BOCODAHATE KaK BAMAHWE KOHUSHTRaUWE. B 4acTHOCTH, 8CNH IKCNeDWMEHTANLHBIE SMESCTH
ofpabaTelBAKTEA NEH OTCAOKE  WNH HIMEHEHWH EOHUSHTDALMH, TO HEKOTODBIE CES3IEHHLIE CO BPOMEHERM
HPOERTRI, TAKKWE, KAK YCTANOCTE ONERATORa MNH OPYIHe OWHEKKH, MOTYT WMETh BONbLUGE BRMAHKE NpA G-
Nes BEICOKMY KOHUEHTPAUHAX. Kpome Toro, eCcnk pesyneTaThl WCNbITAHKA 3aTROHYT HAYansMes YoNOBKA
WK YCNOBWA CRDYRAMWLEA CPEOsl TECTA, TAEWME, KAk YCNoOBMA B NaGopaTopi, 310 MOMET NPMBECTH K OCTa-
HOBKE TECTA.

5.1.4 KopsmneHwe

5.1.4.1 na nonycTaTHYecEMy TECTOR KOPMMTE MHBOTHEX MENATENEHD EXEOHEBEHD, N KpaRHeR Mepe
TRW P38 8 HEAEND (TO 80Tk B COOTBETCTEMK ¢ oDHOBNeHWEM cpanbl). O niobelx OTRNOHEHHAX OT 3TOMS Npa-
BN (HanpHMen, SNA GHHAMAYECKOrD TecTa ) Heobxoguamo QEnaTe OTMETKY B OTHETE,

5.1.4.2 Bo ppema TECTa pAUMOH NMTAHWA MaTepWHCKUx ocobell gonsed COCTOATE WA MMBLEX OOHO-
KNEeToUYHEX Bogopocnel {ogHold  wne  Sonee) Humecnedyowkx Bwace: Chiorellasp,  Selenastrum
caprncornuium  [cusodin  Pseudokirchnenalla subcapitata] [18]) v Scenedesmus subspicatus. MNdTauue
OOMKHD BelTe OCHOBAHO HA KOMWYECTEE OpraHWY4eckors yrnepoga (C) NpeoocTAEMSEsMoro Kamgon pogs9-
Teneckold ocobu. Ona Daphnia magna [16] passep NopuWE, Haxodauwiaca mexay 0,1 1w 0.2 mr CiDaphnia
fNEHE, ACCTATOMEH ANA NONYHEHKA HEODROOMMOro KONWSECTES NOTOMCTES, OTESYSIOWEND KOHTERWAM NDkH-
MEHMMOCTH. KoOpM cnegyeT NodasaTe WK DABHLIMEK NOPUKAMK B TEYEHWE BCRMS TECTA, WNM, 410 Bonee we-
NAaTeNLHD, MEHBWHMHA NOPUMAMKA B HAYANEe JKCNEPHMEHT, JaTeM YERMKWYHEAR NOPUMID B0 Bpema TecTa,
MPMHAMAR B BHUMAHWE POCT MATEPMHCKME 0CoBel. B 3TOM chnyYac pauuoH BCe BpamMA QONMed OCTAEATECA
B NpeOenax pekskMednyerore quanasoxa 0,1 = 0.2 vr C/Daphmia neHes.

5.1.4.3 Ecnw anA pac4erta KoNHYecTEd HeoBxXodumMoro yrnepoda B pauuoHe WCnone3yioT ROCESHHBIE
METOOLl, TAKAE, KAk KONWYECTES KNEToK BOA0POCNER WNK CTENEHE NOTMOMUSHMA CBETA [MTO WMEET CMEICT W3
coobpameHrd ynoBoTea, Tak Kak WaMEepPEHHUE KOHUEHT RAUHH YIMepoasa ABNASTEA TOVACEMEMM), Kasaana na-

4
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GopaTopHs AoMKHE COenaTte CODCTEEHHEIE HOMOMPaMMEl CEAIM MEHDY KOCESHHLIM METOOOM M COLQEDKaHA-
&M YINEepooa B KyNeTYPE B0ACpPOChed (G, Npunomeswe B ¢ coReTamMu N0 COIgGaduss HomMmorpamm). Homo-
rpaMisl QonsHsl NCREPATLCA NO KPARHER MEpe eXErooHD KW Y4aWe, Scnk MEHAKTCA YENOBWE KyMbTHBH-
poBaHWA Bogopocned. Jaddee no abcopbudK CcBETa ABNAKTCA Doned NpegnoHTHTENbHBIM CNOCoGoM Koo-
BEHHOMD ONPEOeneHMa YINEPOOoa No CRABHEHMID C YHMCNEHHOCTER kneTox [17].

5.1.4.4 Kopmnedde Daphiia ooy WEcTENAKDT KOHUSHTRPHPOBAMHONR CYyCnNeHInel Bogopocned ona mMu-
HUMHIALHN ODBEMa KyNETYDEl BOAOPOCMER, BHOCHMBIX B TECTOBYIO EMECCTE. KOHUEHTPaUWA BOOOPOCNER
MOWET DeiTe QOCTHMIHYTE UEHTRHEYIMpOBaHWEM C NOCNEgyioWwMs pasBederdren QUCTHUNNMDOBIHHCR WK
OEMCHHA3MPOEaH HOH BOO0NR WNK Cpenoi 0NA conepsanks Daphnia.

5.1.5 Cpmer

TpeGoBaHkA K OCBELWEHHIO 16 4 B CYTKKW C MHTEHCHBHOCTEI0 He Gonee 15 — 20 yE-m -5,

5.1.6 Temneparypa

TeMnepatypa cpedbl B SKEAPWYME O0MHHE EbiTe B npegenax 18 “C - 22 *C. OOoHaks B0 BDEMA TecTa
TEMNepaTypa He JoNKHa HamerATcA Bonee Yyem Ha 2 "C B yEalaudwx Npegenax, Hanpuwmep: 18 *C = 20 °C,
1850 < 21 °C wnu 20 °C - 22 °C. BoaMosHs WCnoneIoEaHne JONONHUTENRHONR TECTOBON EMKCCTH ANA KOH-
TROMA TEMMSRATYPER.

5.1.7 Aapauwa

TecToBwIe EMKCCTH HE CNedyeT aspuposaTe BO BLEMA TECTA.

5.1.8 TecToBRLIE KOHLEBHTPALHA

5.1.8.1 Mony4derHas pades HHEODMaUKA O TORCHYHOCTH TECTHDYEMOID BElWEecTea (HanpwMep, pe-
IYNETATE TECTa HA OCTPYID TORCHHYHOCTE WMNW HCCNeqoBaHrd Mo oNpeJeneHkl AManaioHa TOKCHYHOCTH ]
QON#HA NOMO4YE B BLIGOPE COOTEETCTRY LMY TECTORbLIX KOHUSHTRALMIA.

5.1.8.2 OBpHMHO SON¥HO DeiTe NO KDARHER MEDE MNATE TECTOBMX KOHUEBHTPAUWHE, BOIDacTIWLLHE B
FecMeTpMYEcKoR NporpeccHl © askTopoM paigeneHva, pasHs 3.2, CooTRETCTEEHHG cnedyeT cobnindate
YHUCNO NOBTOROE [PENNHEALKMIA) ONA Kas00M TeCTHPYeMoRn KoHUeHTpaume (cn. 5.1.3.1, 5.1.3.2). Mcnoneao-
BAHHE MEHEE NATH KOHUESHTPAUMA AomkHO ObiTe 0DLACHEHS. BEWecTEo HE HCNbITLIBAKT BLiWe Npegena
PACTEODHMOCTIA B TECTOROH Cpede.

5.1.8.3 MNpy yCTAMDBNEHKA JKMANAI0HA KOHUSHTREUWA J0MMHD DeiTh NPUHATO BO BHAMAHWE CHEgYIo-
TTT=1=H

= @CNH UENk HCCMEoBaHHA COCTOMT B nonyYeHdd LOEC/NOEC, To NNogoBHMTOCTE NDW CAMOR HMIEDH
TECTOBCGH KOHUEHTDAULWK HE QCMNMHE CTATHCTHYECKW OTNHYATECA OT KOHTPONA. ECnW aToMs He Nponacwng,
TECT gomed ObiTe NOBTODEH C 2lUe GOnNee HHIK0H KOHUEHTpaLMeR;

< @CNK UeNk COCTOMT B TOM, Y4Tobkl nonyddTe LOEC/NOEC, caman aeIcoKan TECTORAA EOHUSHTDALMS
gonsHa DeTe QOCTATOYHO BECOROH, YTODE NNOOOBMTOCTE NP 3TOR KOHUEHTRAUMK DeNa IHAYHTENEHD HIK=
HE, qes B KoHTpone. Ecnv 3Toro He NpoWIcwnse, TecT gonxed OwiTe NOBTOpEH © BONEEe BLICOKOR KOHLUEH-
TRALWMEH,

= BCNK HECOHXOOWMS NPOBECTKH oueHky EC. Ha adrperTel BOCIPOoOWIBOACTEA QN8 MCNONLICEAHKMA KOH-
LEeHTRauMi, QocTatoduely ana onpegenedna EC, ¢ cooTRETCTEYIOW MM YEOBHEM JoCcToBepHOCTH. Ecnn EC,
Ha addekTel BOCNEPOWIBOOCTEA OUSBHEHB], #ENATENEHO, YTOOL CAMAR BRICOKAR TECTORAA KOHUEHTpRaLMA
Dbina Donelwe Yen EC,. MHawe, XoTA oueHnTe EC., B aToM chydae Gy0eT BOIMOMHD, JOBEDUTENERBIA WH-
Tepean gna ECs Gyger oyYeHs WHPOK W yO0BNETECLHMTENEHD OUBHTE A0SKEATHOCTE NONYYEHHOW MOOENK
CyQeT HEBOIMOMHD,

- OUENAICH HCNbITEIBAEMbIX KOHUSHTPALKA HE OOMHeH BEMOYATE KOHUEBHTRALMK, HOTODBIE HMEKT
CTATHCTHHECKH 3HAYAMBIA 200 ekT HA BolMWBAHWE BADCCI LXK OCOGER, TaK KaK 3TO MEHAST NPWPOoLY TECTa OT
NECCTS TECTA BOCNPOMIBGOCTES A0 OFLeQUHEHHOID TECTA HA BOCNDOMIBCACTEO W CMEPTHOCTE, Tpebywe-
ro Bones CNomHONS CTATHCTHYECKOND aHan9aa.

5.1.8.4 Ecne npy NEHroTOBNEHKMK TECTOBLIX DACTBORCE WCNONLIYVKDT DACTEBODHTEN: WNK QWMCNepraTop
fom, 5.3.2 = 5.3.4), kv DHHANLHAA KOHUEHTPAUKA B TECTOBLK COCYOax He JoMwHa OulTe Goned 0,1 sanin K
OOM#HA DeiTe TOW 8 CAMOR B0 BCEX TECTORLIX COCY AN

5.1.9 KonTpone

HeoGiogumMo NOCTABWMTE PRI KOHTRONbHLIX TECTOR W MpWM HEOGXOOWMOCTA HECKOMNLED DAQOS KOH-
TEOMbHBIX ONBITCR, COOEQHALLME PACTEODMTENL WK QWCNEQraTop B QONOMNHEHHE K ONbITHOMY pALY. Mpw
HCNONE30BRHWK PACTEOPUTENS WNK JWUCNEpratopa KOHUEHTPaUKA GoMxHa DblTe TON ME CAMOR, 4TO W B TEC-
TOBRBIX emMEocTax. CoOTBeTCTEVIOWMM A0n#Hs DTk M Yueno noeTopoe (oM. 51,31, 5.1.3.2.)

B KOppekTHO NOCTABNSHHOM TECTE HOMPPUUMERT BAPHALMK BOKPYT CPEOHErD YWCNa BeOEHBIIETS No-
TOMCTEA, NPOWAREAEHHOMD POAUTENLCKMMK DCOGRME B KOHTDONE(AX), Jon=eH SbiTh DABHLIM WNKW MaHes 25
U, W 3TH JEHHEE HYHHO YEIILIBATE DA IKCNEDHMENTOE C WHAWBHOYANEHD COOQeDHALLHMACA ¥ BOTHBIMA,

5.1.10 OBropneHMe cpegl

51101 YactoTa cOHOBNEHWA CPEdBl 3ABHCHT OT CTABWNBLHOCTH TECTURYEMOIND BRGCTEA, HO Bro

5
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chnegyeT NPpOBCAWTE MO KPadHel Mepe ToW pala B Hegeno. Ecnd No peayneTaTam NpeapaprTeneHbly Tec-
108 Ha CTabMNeHOCTE {(CM. 3.2.2) TECTHPYEMOS BEWESCTREO B WMCNONLIVEMEDE EOHUBHTRAUKEX HEYCTONYMBD
(TO 2cTe BHe axanazoda B0 % — 120 % HOMMHANEHOR KOHUEHTRAUMH |MNd nagaet Wume 80 % HavankHoi
HOHUEHTPaUMH) 33 MakCHManeHER Nepuol 0BHoOBNEHKA Cpedil (TO eCTe TDW OHA), ODHOBNEHKE HEohXOOKKMO
NPOBCOMTE Yalle WKW HCNoNE30BATE NPOTCYHEIR TECT.

5.1.10.2 Ecnu oDHOBNEHWE CPEe0E NPOROOAT B NONYCTATHYECKKY TECTax, TOTORRT BTORYED CEpHK Tec-
TOBEX SMEOCTER W DOQWUTENECKHE 0CO0W NEQECaMMBANT TYOa C NOMOWBE, HANDHAMED, CTEKNRHHOA NANETEA
nogxogawenc auameTtea. Dbwes cpegel, nepegandoi © Daphnia, gonsked ObeiTe MRHMMU3MPoRaH.

5.2 HaBniwgeHun

PesyneTaTel Halnogeduid, cognadHbx B0 BpeMA TecTa, chnedyeT perMcTpupoeaTe No CoOOTBETCTEYID-
wed opMe (Ch. NEPAMapsl B Npunoxernax © 1 0. Ecnn weobxogumel apymve wasepesna (oM. 3.1.2 1 5.5},
MOMYT NOTPEGOBATECA GONOMMUTENEHES HaGno QoHHA.

5.3 MoromeTRO

MoToMcTRo, NpPOMARENEHHOE KANO0MR POOMTENLEKOR 0oobklo, cNeqyeT YAAnNATE W NOOCYHMTEIEATE GHe-
OHEBHD OT MOMEHTS NORENEHWA NEpROrD NOMETa, YTobsl NPEAOTELATHTE NOTDEGNSHINE MMM MWK, NpegHa-
aHa4YeHHOMR ONA Bapocnel. ONA wened HAcTOAWErD CTAHOARTa NOQCYWTHBAINT TONEKD YHCNO BROKMBLIMK
WMHBOTHED B NOMETE, HO TAIHE PEMMCTOHPYHT NOWCYTCTEME HECOIPEBLLIMK AWL MNKW MEDTDOMN NOTOMCTES.

54 CMBpPTHOCTL

CMEQTHOCTE CREOM DOOMTENBCKMXE 0CoBol cneqyeT perMcTpUPORaTE, MENaTEMNsHD BWEOHERHD, B TO
WE CAMOE BPEMA, Y4TO W NOOCYET NOTOMCTRA,

5.5 Jpyrve napaMeTpil

XOTR HACTOALWMWA CTaMaapT paijpafoTad NPedMylLecTRSHHD ON8 OUeHKH BOAOBACTEMA BOLWECTES Ha
BOCMPOMIBOOCTED, MOMHO TAKKE KOMWYECTESHHO ONDEAENWTE W OpyMe JadekTel, HOTOpPRIE MOIBONAKT
NpORECTA CTATHCTMYECKMA aHanid. Hyw e Gadibiiy ABNAIOTCA HIMEHEHHA DOCTA, TAK Kak OHM Dam0T MH-
dopMadkeg ¢ B0aMOEHEN cyEneTanesdes addesTax, wTopee MoryT GeiTe GoONes NONe3HbIMK, YeM COHH
TONBKS OaHHblE MO BOCNPOMIBOACTEY. PEKOMEHOYETCA NDOEEIEHKE WIMEDEHAA BNWHE DOOWTENLOEAY OC0-
Bei (AnuuHa Tena Gea aHanbHBIX YWISHWECR B KoHUE TecTa). dpyrve napaMetpel Taswe moryT DelTe Mamepe-
Hisl MW BoMMCneHsE. DHM BRmoYanT BEeMA NoRENEHUA NEpEOTD NOMEaTa (M NoOCNeayoWwm ), YMCno i paasep
MNOMETOR HA OCOGE, YHCNO HEXWIHBCNOCOBHOTD NOTOMCTES, HANWYWE B NOMETE CAMUOB WK 3MNNNA K1,
BOIMOMHO, BENMHUHY YBENKMYEHWA NCNYNALKA [CM. 1.2 1 Npoueaypy ONpeqenaHia Nona 8 NpAnoseHn F).

5.6 YacToTa KONUMYECTEOHHLIX AHANKMIOR M M2IMEREHHA

5.6.1 KosueHTpaUWs KWCNopoga, TeMNepaTypa, MecTEocTeE W pH cneqyeT WamepATe No KpaiHel Meps
OOMH DE3 B HEOeN, B HOBBIX W CTAPeX CPegax, 8 KOHTROME{AX) ¥ NpY CAMOoR BeICOKOR TECTHRYEMOR KoH-
LUEHTEALHE BELECTES.

562 Bo BpemMA TECTA KOHUEHTDELWM TECTHURYEMOrS BELECTES ONPeaEnAinT Yapes paBHOMERHBIE WH-
TEDEA M.

3.6.3 B nonycTarv4eckls TECTAX, e KOHUEHTPAUWKD TECTHRYEMOrD BEWECTEE CHMTAT OCTam ek
B npegenax £ 20 % BOMHHANEHOH {TO 2CTe B Npeaenax guanazoda 80 % — 120 % — o, 3.2 1w 5.1.10.1), pe-
HOMEHOYETCA NPOBOGHTE MAMEDEHWE COOEDHAHWA BeWEeCcTEA, KAk MAHHMYM, B CAMON BbICOKOA W CAMOR
HAAKOA TECTURYEMBIX KOHLEHTDALWAX neped obHOBNEHKEM CPEak (AHANKA CNeayeT NooBoQMTe Cpalay no-
CNe NEKHIoToBMNERKA pacTeopa).

564 B Tex TecTax, rge, Kak oHUganT, KOHUSHTRAUWA BelecTea He DY0eT oCTapaTecs B Npejenax +
20 % HOMAHANEHOD JHaYeHKA, HeobxodKMe NpoBacT ONpedeneHne BCEX KOHUBHTpauWi, ecnd obpasey
CEEHWA WK ero oBHoBrnk. B Tex cHTyaumAx, KOrda yCTaHoBNEHHAA NepBoHAYENLHAR KOHUEHTDAUMA ONBIT-
HOMG BELECTEA HE HAXOOHATCR B Npegenax £ 20 % o7 HOMHUHANEHORD 3HAYSHXA, HO CYLUBCTEYHT BRCOMBIE
OOKAIATENECTEA, NOOTESEMAZIOWAE NOBTODAEMOCTE M CTA0DKMNEHOCTE NEPBEOHAYANEHEX KOHUEHTRAWWR (TO
BCTh KOHUEHTPAUMA ONLITHOMD BewecTea cocTaenaeT 80 = 120 % nepepoHaYaneHOR KEoHLEHTRALMM ), XHMM-
YECHME ONPEIEneHHA HAWMBRICIIME K HAMMEHBLLWY YROBHER KOHUEHTDALMA MOrYT HE NEOBOAKTECA BO BTO-
PYI0 W TOETLIO HEOENK ONbITa. Bo Bcex cnyHass ONpeaeneHie KoHLeHTRauMi obpasya Ao ere oGHOBRNEHKA
ChegyeT BLlNoNHATE TONBKD © MCNoNEI0BAHWEN NoOBTOROE B COCYOe QNA KaMO0N KOHUEHTpaUKnK.

5.6.5 Ecnv aeinNoHAINT QUHAMWYECKHA [NPOTOYHER]) TECT, DEXOMEHOVETCA WMCTONBI0RATE BROOpEY,
ONWCAHHYKD ONA NONYCTATHYECKOND TECTE (HO aHanWi CTapelX PAcTEODOR 308Ch HE NPWMEHART). OoHaks
Geino Opl enaTensHo YEENMYMTE KonWYecTeo oTo0panHes oOpaijuce B TeYEHHE Nepeol Hegen«s {(Hanpu-
MEQ, CEDHK WIMEDEHWMA) ONA NPOBEPEA CTAbWNEHOCTH TECTOBRX KOHUEHTpaukrn. B aTwx Tunax TecTos no-
CTyNNeHHe pasfaBuTena ¥ TECTHRYEMOTS BELECTES HEOGXOaMMD NDCREPRTE EHEQHEBHD.

5.6.6 EcnK eCTh CEBAOETENLCTEA TOM, YTO KOHUEHTEAUWA TECTHLYEMOrS BEWECTEA NoJLepHHBaANacs
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B npegenax £ 20 9% HoMAHANEHOW, TO PE3YNLTATE MOMYT ObiTe CCHOBAHE Ha HOMAHANBHON WM HIMEDEeH-
HOW KOHUEHTpaUMK. ECNy OTENOHEHWE OT HOMHAHANLHOH KOM AIMEDEHHOA HAYANEHOA EOHUEHTPaLMY BOMk-
we + 20 %, pesyneTaTel AOMKHE GbiTe BRIDEMEHL N0 OTHOWEHWD K COEAHEBIBALIEHHOA N0 BREMEHH KO-
LUEHTDALMA (CM. PYEOROGCTED ANA pacYeTa B Npunosen E).

6 Pe3aynbTaTtel M NOAroTOBKA OTYETA

6.1 DbpaboTKa peayneTaToB

6.1.1 Uene atoro Tecta COCTOMT B ToM, 4To0kE onpegenkTe aduperT wccnegyemoro ewectaa Ma ob-
WEE KOMNHYECTEO BEEEHBLUENS NOTOMCTES, NDOHIBEOEHHOMD POOMTENBCKOR 0Cobei0, OCTARLWEHGA B WHBLIX X
KOHLY TecTa, ObWwes KoNWYecTBO NOTOMCTEA OT POQWTENBCKOA 0CobH gon#H0o ObiTe NOACHKTAHO GNA Kam-
OO TECTOROR EMKCCTH (MHAYE rOBOPA, GNA KAMO0H EMKOCTH KEaMA0H KoHLeHTpayKr). Ecnr B 0OHOR 13 M-
KOCTEN poaWTeneckas ocobe NnorkbaeT Bo BpemMa TEcTa WNK OK3ILIBAETCA CAMUOK, 2Ta eMEOCTE WCKKYa-
ETCA KA adandia, Torga asdanys SyayT NooBoOHTe Ha MEHBLLEM KONAHecTBe DENNWEKALWA OOHOR | TOR Me
KOHLEHTD AWM.

6.1.2 OnA ouexid LOEC o, cnenoeatensyds, NOEC adubesTa BeWECTES HA DENPOOYKTHBHYIO divik-
UMK HEOGXOOMMO BRMHCIHTE COeQHKN DENPoOYKTHBHYID CROCOBHOCTE ONA KEWO0oR KOHUEHTDALHK BCEX
DEMMHEALMA, TaE #8 Kak W OCTATOHMHOE CRedHerBAgDEaTHYHOR OTENOHEHHES © NOMOWBRK OHCOEDCHOHHOMD
AHANK3a [aHanyaa eapruadToB vnk ANOYAL Cpedres aHaYeHWe ANA KEaHA0H KOHUEHTDAUMK CNegyer cpaa-
HUTE © KOHTRONEM G NOMOWEK METOLA MHOKECTEEHHEE COARHEHKHA, ONA Y4ero MoryT BblTe WCNONbICEAHES
TeCTel JauHeTTa vnd Yuneawsca [18] = [21]. 370 HeobxoOWMO ONS NPOBSpKA TMNoTedk [QWUCNepCcHoRHOND
akanuaa) of ogHOPOOHOCTH paanvyrA. PekoMenaveTcs genate aTy sepudrausio rpadirdeckd, koTopan
Gones MHHOPMaTHEHE, Y8 00bMHBIE TEKCT [22]) Tamke ONA JaHHLY Lenel NogxoauT Tect batnepa. Ecniu
FHNOTEIA HEQOCTOREpHE, HECOX0AWMe NpeobpasoEaTe QaHHbIE ONA NONYYEHHR OOHOPCOHOR Macckl OTENO-
HEHKMIA 00 BeINONHEHAA QUCNEQCHORHOND aHaNKaa WM NPoBOOMTE BIBEWEHHEM QWUCNEPCHORHEIR aHanKI.
BenuwyuHa schdpesta, obHapyEHBaeMorg ¢ NoOMOoWBR QHCNeRcHOHHONS aHan1sa (T eCTh HAKMEHLLIWE IHa-
YdMblE DAINHYKHA]), QONMHA BRiTe PACCHUTAHA W BHNKYEHS B OTHET.

6.1.2 InNA OUSHKM EDOHUBHTDAUHH, BbiZbiBanweld 50 %-HOE CHHUMEHWE PENPOOYETHEHON DyHELHK {TO
€T ECsn). COOTBETCTEYIOWAR KOWEARA, TAKad, KaK MNOTMCTHMHECcKan KpWBEad, AonwHa OwiTe NOCTpoEHa Ha
QaHHBIX C ACAONBICEAHKMEM CTATHUCTHYECEHY METOR08, TAKWK, KAK METOL HadMeHbWWX eagpaTon. Kosean
CTPOMTCA Takkn oGpadom, 4Tobel EC.; W 8ro CTaHdapTHOS OTKNOHEHEE MOKHD BRN0 Gbl OUSHMTE. 3TO JHa-
YUTENBHD oBNerduT pacdeT OoBepHUTENEHOMD WHTepeana EC.,. EcnW 8cTh OCHOBAHME BeIBWpaTh paiHble
YPORHA JOCTOREDHOCTH, HEODXOOWMD BeIGRaTE 95 S -Hblid QoBEpUTENEHEIN WHTepRan. MNpouenypy NoaroHKE
HMENATENERD MOOKPENNTE OUEHKSR OTCYTCTEMA HEAOEeKBATHOCTH, 3T0 MOMET BelTe COBNAHO MPADWYEcKd KK
DENEHAEM OCTATONHOR CYMMBl HA «OTCYTCTEME HEAOEEBATHOCTH: M a4MCTON QWHOKKM KOMNOHEHTOBSY W Bisl-
NoNHEHWEM TECTa Ha OTCYTCTBME HEanerBaTHOCTH. OOpaboTka AaHHBIX B CNYy4Hae NOBBILLSHWA NNoOoBKTO-
CTH CHOQEE BCEMD NDHEEAET & SoNblWel BADHATUEHOCTA B KONWYECTES WBSHANEHEE SCOGER, H4aM B cnydas
CO CHHMEHHEM NNCO0BMTOCTH. HeoBXoguMo yOENKTE BHUMAHWE Becy HADMNINOaeMelx IHIYSHWA C YYeToM
pPAINWYHBIX OTKNOHEHWA B paanuyHee obpabaTeiBaensx rpynnax. Monessys BHPopMALHS MOKHD HaATH B
[22].

B.1.4 MNMpy adaniage GadybiX 3aknNoYUTensH oD MexnabopaTopHorg TecTa BeiNa WCnonsaneada nor-
CTHYECKAR EPWBARA C NEPMMEHEHWEN HICHENDHBEOEHHCH MOOENK, XOTH MOMHO MCNONs3I0BATE W APYIWME nog-

XOOALWWME MOOSMT.
b — ;n.
)]
[-] 1

rae ¥ — obwee KoNAHECcTED KBESHWNLHLIX oCobel Ha POOWTENECROE HWUBOTHOR BRHHELUEE K KOHUY
TECTA [pAcCYWTAHLI GNA KAMO0K SMEOCTH),

¢ — OHMWOSSMOe YHCNO KBSHKNBHBIX ooobel, korna x=0 ;

¥ = KOHUBHTDALKA,

¥a = ECsz gNna nonynauqm;

B — yron HaknoMa.

6.1.5 3Ta Mogens, BEpoATHD, BYOET A0erBaTHa B DONEWOM KONWYHECTEE CNYyYasE, HO HE B0 BOEX.
Domssa SeiTe NpoRegeqa NpoBepKa NPUrogHOCTH MOSENK, K3k 370 npegnowxedo B 6.1.4. B HerkoTopeix cny-
Yaax MoHeT BulTe Bonee UenecoobpasHo NpUMEHATE MOOENL TOPMESUCE, B KOTODOR HHIKWE KOHUGHTRAL WA
ganT xpdrerT CcTMynALHH [23].

B.1.8 Opyrve addherrel, COAIAHHEE C KOHUBHTAuWeR, Take, kak ECy wne ECz, Takse moryT Swime
CUEHEHLI, XOTA 3TO MOMET OwTh COENAHo CHOPEE BCErs C NOMOWL: OPYIMX MOOENEH, Y2mM NPW oUBHKE
EGE“.
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6.2 OTueT 06 HCNLITAHAK

OTHeT of HCNBITaHKH QOMNHEH BENINYATE CMe vy MHBoDManmg.
TecTHpYEMOE BELWECTRO!
= HMIMHECKOR COCTORMWME M COOTEBETCTEVIOWME EHINKD-XKMAYECKnE CRORCTEA,
- OAHHEE MO UOEHTHHEALMH, BENIOHaA 9HCTOTY.
TecTHpYeMER B,
= KNoH [ONpegengd NW reHoTyan], NOCTABWKWK MK MCTOMHKE (BCTK MIBECTHO) W YCNOBWA EYNeTHEA-
poaaqra. Ecnun MononesayioT apyrod exa, a ve Daphnia magna, 1o 210 HeobxoaMmMe yKaaate » oDLACHUTE.
YENOBKA IKCNEPUMEHTEL

= TN TECTA (HanNpHMep, NoNyCTaTHYECKHA MMM JHHaMHAYecKnn, obben, konuuecTeo Daphnia Ha
TR}

- ANWUTENBHOCTE W MHTEHCUBHOCTE OCBELLEHHA,

= NNaH JKCNEDHMEHTA [HANDHMER, YHCN0 DENNHEALKA ONA K2MO0R SOHUSHTDALKK, KONMYECcTRD po-
OWTENLCKMK oCo0ei Ha pennuKEaL Mo,

- AETANA MCNoNBIYEMOH KYNbTHEALWOHHOA Coeabl

= @i Heobxoanme, 0obaBneH bR OPraddHeckni MaTepran, B TOM Y4Cne CoCTan, HCTOYHKE, Me-
TOO NpHroToBneHAA, DOY/XNK oCcHOBHOTD pacTECDRE, OUSHKS nonyYamweroca B wtore COYXNK & Tec-
THpYEMOR cpeae;

- NogpotHan MHPopMALWA OTHOCHTENEHD HKOPMNEHWA, BRMEYan Eonksectes (B wr CfOaphnia
I0eHE} M pacnucaHke [HANPHUMED, THN NHWK, BENIOYaA ANA BOOODOCNER HAZBAHWE BUOA W, BCNH MIBBCT=-
HO, HANPAKEHWE, YENOBKE KYNETHEHDOBAHHA )

- METOO0 NPHMOTOBNEHHA MATOYHOMD PACTECRA W 4acToTa obHoBNeHHMA [Q0N#HLl BhlTe AAHE KOH-
LEHTRALWA PACTROPHTENA WIKW QUCTIEEraToDa B CNYyYae X HeNoNeIoEaHMA).

FPeaynuTate:

- PEIYNLTATE MOOBE NEEABAEHTENBHBIX MENBITAHMR CTAEUNLHOCTA TECTHRYEMOMS BELLECTEA;

- HOMHHANBHMLIE TECTOBLIE KOHUEHTPAUMH ¥ peiyNbeTaTel BCEX WCCNEOOBaHWA Mo CNpeaene ik
KOHUEHTDAUWA TECTHRYEMOrD BELUECTES B TECTORKIX COCYOAX (CM. NDHMEDE JAHHLIX B NpMNokeHin D),

= FPPEKTHEBHOCTE NPUMEHABMONT METOGA W NPEOEN HIMBDEHRA;

= KAYECTBD BOAL B TECTORLIX @MEOCTRX (TO 8CTe pH, TeMNepaTtypa, KOHUEHTDALWMA PacTBODEHHOMO
krcnopoga, OO wanu XK 0 KecTHOCTe, 8N NPMMEHUMO ]} (Ch. NpMsMED B nprnosedtk C)

= MONHEIA CTYET O HHaHeCnocobHoM NOTOMCTEE OT Kamgol poavTensckol ocobl (cM. npamep B
MpAnoEeHnd S

= YHCTID H Barta cny4acs rdbend poodTeneCckixs ocobelr (CM. NPHUKMEepl B NpAUnoxeHian )

= poadpbrUMENT Sapuau ONA KOHTEONA $epTUNEHOCTH [CCHOBAHHBIA HA oOWem KonwdyecTea
RAAHECNOCOGHOMD NOTOMCTES HE POOMTENLCKYD 0C00E, ACHWBLLETS 00 KOHUA TEcTa),

- rpadhHK, NPeacTaBNAoLHA ofues KONHYECTED BECKMBLUEMND NOTOMCTEA Ha poOUTENECKYD 0cobe
(ONA KEO0ro NoBTopa COWHAKDBOR KOHUEHTPAWKK) No OTHOWEHKIO K KOHUEHTRAUWW TECTHOYEMOrD Ba-
LWecTea,

- Habnogasman Haumedewan agdeiTieHan kodueuTpadsa (LOEC) Ha BoCnpoMaIeodcTeo, BRME-
43R ONACAHWE MCNONLAYEMEBN CTATHCTHYECKMY NDOUEOYD H MHOWKATODE © YHAIAHHEM BenHYkHE oDHa-
pysedHore adgdeerta, v wesdderkTreran Habnogaeman soduenTpadma (NOEC) Ha socnponasodcTao,
EChi npuMesio LOECINOEC onAa cHMepTHOCT DOOHTENBCKMY 0Cobei ]

= np HeobxonumocTd EC, ONA BOCNDOMABOOCTES W OOBEDWTENEHBIE HHTEDBANL, Tak #e KAk W
rpaddk NoOQOrHaHHoA MOOENK, MCNONLAYeMoR ONA pacHeToR, HaknoH KpWMBOA 003a — OTBET W @2 CTaH-
OAQTHOE OTENOHEHKE,

= OpYTHe HAaDNKgaebl@ HMNH WiMeDAeMsEe SHonoridecsHe 3qQerTel, KOTOPLIE HatnoOanWce KW
MMENM MECTD (HANPMMED, DOCT POOWTENBCKMXY MMBOTHEIX ), BNKOYaA ndoe cooTEETCTAYIOWES OOBACHE-
HIE;

- OBLACHEHKE NOGOro OTKNOHEHKS 0T HACTOALWLEND cTaHaapTa.
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NMpunoxeswe A
jobRIaTENBEHOE)

NogroTosxka cpeas 3nedar (Elendt) M7 1 M4

A1 AkknamaTdzayua k cpegam 3nesgr M7 oa Md

HeroTopes nabopaTopue MCNETEEEH0T TPYOHOCTE B agantagnd DaphnEg magna & cpepam M4 [1] v M7, Banes
YOMEWHEM DyaeT NOCTENEHHAR SBEENAMATHIAUMA § CPEgE, To BCTe nepexod o7 coboteesHoR cpegs k30 Y-vomy
ZnesaTy. 3aten € G0 Ye-nomy 1 tonsra noras £ 100 Se-domy 3nanary. AnnTensH0CTE SEKNMMETHIZUMK NPAOnH3uT enes-
HO [O5HHE COCTAENATE OOMH MECALL

A2 MNogroToExa

AZ1 CnenoBbig 3NEMEHTEI

CToeneHEE MATOMHEE PACTBOPR (1), CONEpHAWME KEHO08 HHAMBMOYANEHOE CNEQ0E0S BEWBCTED, OOMHHE DhITs
NpUIDTOBNEHE HE BO0S COOTESTCTEYHIWEH YWCTOTE, HANPWMED JEMOHKIMPOBAHHOA, OHCTHNNWPOBEHHONA MM 0HHLLEH-
HDHW C NoDROWEED OBpaTHor ocrocs. M3 3Tux PaanuyHL MATOHHLL PECTEOROE (I} rdTOBAT BTOPRMHHEIA MATOYHEN pac-
Teap (1), cogeperawMn Bce HeodXOOHUMEIS CNEQ0ELIE ANEMEHTE (KOMORHNPOBEHHEIR DACTAOR), TO BCTE!

Tabnwua A1
Kanduectea pacreapa |, mnin
Kanweectso gofan HL‘IIIJL"II':iIJd.:I InND CeaEHa Heobxagumara gn=a J.',,l.'lEi.'III'L"
FAEE OF OOk, &1 wrio co cpegor Md) HIH B B00Y 005 0T oS ne
Hiw pacraapa |l
Bl M7
TH.ED. 57190 20 000 pas 1.0 0.25
MG a Ha0 TZ10 20 000 pas 1.0 0.25
LiCl G120 20000 paa 1.0 0.25
RbCI 1420 200000 paz 1.0 0.25
Srly+8 H,O 3040 200000 paa 1.0 0.25
[ HNakr 320 20 000 paa 1.0 0.25
MNa,Mad+2H,0 1260 20000 paa 1.0 0.25
CuCl+2 H,O 335 20000 pas 1.0 0.25
Znl; 260 200000 paa 1.0 1.0
Cocl b M0 200 20 000 pas 1.0 1.0
Kl G5 20000 paz 10 1.0
MNa,5el, 43.8 200000 paa 1.0 1.0
MH WO 11.5 20 000 paz 1.0 1.0
Ma:EDTAZ H.0 G000 2 000 paz - —
[Fes0.7 H.D {EED 2 000 pas - -
Pacreopm Ma,30TA » FeS0; roTosAT OTOENLHO, 38TaM CMELLIWEEHNT W HEMESNEHHD SETORNABMPYIT. TakHmM
abpazom
[Facteop 21 Fe-EDTA | [ 7000 pas [ 200 [ &0

A2.2 Cpeawr M4 » MT
Cpagel M4 v MT rotoesT 2 maTtodHoro pactecpa || MAEPOINEMEHTOE M BATAMUHOB Cregy W MM cDpasos:
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Tabnwua A2
Konuuesran maraqnnro pac
Py Sap— KoHyssTpauns {no IIJ-I.'FI.'!_E. |II.":'5AI:I,|:.HH' arg gns
CRIBREBEEAD SO CpEQOon ACUHABIAEHHAR B roToeEYD
VAEIEY MCEkD KRS i) CMEBCE, MM
[ZE] M7
Maroune pacteop Il [cMmecs cneno- 20 pas 50 &0
EhlX ANEMEHTOE)
MaToyHBIR PRCTEOR COME ALK
MAKPOANEMEHTEI (O4H0 BEWECTED B
pECTEOpE)
Cally+2 HaOr 293 500 1 000 paz 1.0 1.0
Mg S0.+7 Halr 2446 60D 2 000 paz 0.5 05
K RE 000 10 000 paz 0.1 0.1
NaHLC O, 54 800 T 000 paz 1. 0 1.0
Ma:5i0s+3 Hal 50000 5 000 paz 0.z [
Mak, 2740 10 000 paa o 01
KH PO, 1430 10 000 pas a1 0.1
KHPO. 1840 10 000 paz 0.1 0.1
MaEToyHBIR PECTREOR BMTAEMMHOR 10 000 paz a1 a1
MaEToyHBIR PRCTROP BMTEMMHOBE MOTOEAT C qobaensHman I sntamHoR Ha 1 N so0w [Cr. HHsE)
rrin
ANopragpat THAMKHE T80 10 000 paa
Uwankobonamuy {Bqz) 10 10 000 paa
E 7.e 10 000 paa

MaTouMeld DacTaop BUTAMHMOE XPaHAT 3aMOPOMEHHEM B MAMSHLEAY anMKBOTHER KoNdYecTeax. Bu-

TasMMHE QOCABNAKT K Cpens He3agonro 40 NpHseHa A,
P.5. OroeneHo cnegyeT oGpaTiTe BHUManKkue: And Toro 4700 abexaTe obpasopanna Ocagea, anuk-

BOTE pACTEOpOa conel qofapnsoT & 500 - BO0 M QenoH|adpoRaqHol BoakLl, & JaTen JonkeaoT 4o 1 n.
P.P.5 MNepeas nyBnukauda no cpege M4 s [B]. DeddunT cenexa v pakoofpaiHsx BeilkiBAST yNbLToAa-
CTRYETYPHEIE NoBpesaeHdn youkoe Dapfmia magna Straus, kak otmedaeTca B Photoplasma, 154, 25-33.

10
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Mpunoweenue B
{cnpaBo4Hoe)

AHanMz cogepxaduA obwero opraHwyeckoro yrnepoga (00Y) u
NOCTPOEHME HOMOTPEAMME! ONA cogepxadnA 30Y B KoprMe Ha CCHOBE BOOOPOCTEN

YOTAHOBNEHD, 410 COOSPEEHAE YTNEPOOS B BOOCPDOCHAN, NOSASHeMBN B HEHSCTER HOpME, HEOER3aTENEHD W3-
MEPATE HENOCPEOGTEEHHGD, 3 MINWHO DOCTROWTE RODPEnNALMED (TO BCTE HOMOMPEMMY ) FJHBMCHMOCTH COQBEMAHNA yINEpo-
038 OT HUCNEHHGCSTH KNETOR BOOOPOCIEN HNK CcNotoBHOCTA K NOrNoWsHWID ce8aTa.

QY poeT BhiTe MEMEPEH BRICOKOTEMNBPATYPHEM OXWCHEHHMEM BOonss To4HD, Ham ¥, unK nepoynedha THsmeM
sMaTanamMu [249].

OnA NocTROEHWE HOMOTDEMMEl HEOGX0OMMD MIONUPOBETE BOOODOCIN OT EYNeTHEALMOHHEH CPadsl © MOMOLLILED
USHTRREY THPOBEHMA W NOCHESYILETD DECYCNSHIMPOBEHWA B QHCTURNWEOEEHHDH Boge. FaMEDRAKDT BENUHEHY 3aMeWE-
HUA M KHUEHTRpaWD OOV 8 kasnom 0bpazue B Tpex NOSTOPHOCTAY, KOHTROMS, COOSp®EALMA TONBRD QUCTHNNHPOBEH-
HyB BOAY, 00mHaH BeiTe NPOSHANHIKPOEAH, W ECHUBHTRaWH O0Y paccyuTeBaIT M2 KONHHESTEA KNETOK BOO0RICned,
COOSPHBWHECE B npobe.

Hororpasmma gomerss SeiTe AMHERAOA, © He0DonumbiM DWana3IoHoM KOHUSHTRAYMA yinepoga. Npasep npeee-

Cnlorelia vuiearis. var. wirodis (OCAP 211412 Permeoous 8

i Chlorella walgaris var. windis (CCAP 211/12). Perpeccen & mrin
CYEDID ABCA CKOHLERTRAPLIAHAE X noaapacned at e Gl Oawm -
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Mpuanoxeenwe C
{pEROMEHOYEMOE)

Mpumep 3aNKMcK JaHHEBX No 0BHOBNEHKH) Cpeakl, PEIYNETATOE PHIMKO-XMMWYECKDID MOHWTOPWHIE CpeasLl,
KOpMNEHHWA, BOCNPOMIBDACTEE W cMepTHoCoTH Daphnia
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Npunosenue D
{peExOMEHgYEMOR]

HPHM'E'F' ZANMHCH PE3IYNETATOE XHMHAYECKOTD aHanM3a

0.1 HamepeanHan HOHUEHTRAUMA
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Npunoxenns E
{obRIaTENLHOR)

Pacuer CpaqHeazBelllgHHEIX BD EPEMEHH IHAYEHHHA

E.1 CpegHeniBail 8HH I8 IHAYEHMA

MockoneRy KOHUEHTREUMA TECTHPYEMOMD BEWSCTES MOMET CHUETECR E NEpWoO Memay o0HOBNEHMEN CpEgbl.
HEODXoOMMD PACEHMTETE KOHUSHTDAUNKY, ROTOPER MOHET DECCMETPMBATECA KEK PENPEIEHTATHEHSA B QUANSI0HE HOH-
USHTRALHA, B KOTOpBIE COABQMATER poawTansckme ocobu Daphnig. Beibop gonsed BeiTh OCHOBEH HAK HA Dwonormqe-
CEUX, TEE W HE CTATHOTHYSIEMG OCHOSEHMHARY. ECny, HENpMMep, Ha BOCNPOWIS00CTED BOASEACTEYHT MERCHMANBHEE KO-
USHTRAWMH, HeOBXoOMME HENONEI0BETE MEKCHMANEHEIE KOHUEHTRAWMK. ECny, HENPpoTAE. NonarawT, wto npeobnagast
EVMYFIATHEHE WNK SONrospeMeHHeiE athiiakT TORCHYHOM BEWBCcTEa, cnegyat Gparte B pacHeT cpEgHOE KOHUEHTDE-
uwkz. B 3TOM Chy4&Es Nyqws BCEFD NOOXOOMT CPE0HEEIEELSEHHER BD BOSMEHN KOHUSHTPEUWA, TEK KEE OHE YYNThIBAET
BEPHALKH KOHUSHTRALHNA B0 BDEMEHK.

Ha pucyske E. 1 noEazad npusep (yNpoweHHsIH) TECTA, ONAWEMOCR CEMEe HEN © ODHOBNEHwen cpeasl Ha 0, 2 W
4 mHR:

- TOHKAR 3WrzaroobpaIHas NUHKMA NPESCTABNRET KOHUSHT BELMID B TEMEHNE SHCMEpKMadTE. [NagaHue soHLeHTRE-
UMM, KAE NPEOnonarasTes, NPOMCROOMT No NEHYMHE PE3N0HEHHR;

- WECTH KB3ADETHRGE B HOHUS NUHEAA NPEOCTEENAKT HAOMOOSEMES KOHLEHTREUMH, VEMEpEHHEIE B HEYans 1
KOHUE KS#OOr0 napaogd obH0SneHWA;

- BMPHAR NAHHA NOKA3EIBAET NONOHEHNS CPE0HESIEBLLEHHON BO BREMEHH KOHUEHTREUMN.

12

8 D\\E\\ m

DHi

Pucynor E.1 MNpueep spye0il, COBOHEBEIASLEHHON BO BPEMEHN

CpenHes IHAYEHHS PACCHWTRIBEDT Tak, 4To0e 0bnacTs Han MMHKER 1 0ONACTE NOS NMHNER CREaHEBR3ESLLEHHOR
KOHUBEHTREWAK Deinn pasHs, Npesep pacsata npeeened e tabnuuga E.1.
Tabnuuza E.1 BeMacnasvs CpegHes88UEHHOND JIHEHEHNE

CErnanesd e N Dede Ky, O Ke#y .1 Lo (Hany. O) Ln (Kany. 1) Mnawaae
1 Zz 10,000 4.4493 2,303 1,603 13,767
2 Z 11.000 6.0a7 2,398 1,798 16,544
3 3 10,000 4,066 Z,303 1403 18,781
DiSwas nnowans:
OBwse KONUHECTED OHER: T 50,082
CpagHas:
7156

AR - qcna gHER mexdy oDHOSneHEM;
om0 — HIMEDEHHAR KOHUEHTRALKA B HEHENE KEMO0M neprasd 0GHOBNEHMR;
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Kowy, 7 - MEMapeHHEA KOHUEHTPALMA B KOHLE KEMO0M nepiois oiHoEmEHR;

Lir (Koww d) — HaTypansHe# norapue koHueHTpaury O

Lip (Kowie 1) — HATYpansHeR norapudis koHueHTpaure 1;

Mrawads - 0BnacTe NOO SKCNOHRSHUMANEHOR EPMBOA KE00M nepuons obdoanesys. B paccHHTEIBEIT CRenyr-
LUK COpazom:

CpegHeEIBallEHHDN BO Bpamend [T meaan) AenReTcr abwas nnoweds, Cameartar Ha xanuuesmao deed.

HykHo MMETE B BIASY, 470 ONA TECTE HE PENPOGYETHEHY I yHrumn o Oaphria Tabnuua gonsHs Geme pacwvpeHs
oo 21 oA

OUEBEHD, Y4T0, KOTSE HADBMOOEHWA B3ATE TOMBKD B HESENS W KOHUES KESHO0M neproga oiHOsnaHR. He npag-
CTABNAETCA BOIMOMHERM C YESDEHHOCTE ¥ TEEDMAETE, 4T0 PEANGHEHHE NPOROOHT SKENOHSHUWENEHD. DDy ran kpueas
MOHET NPUBECTH K MHEIM PE3yNETATAM. TamM HE MEHSE 3KCNOHEHUWANEHOS NEOSHWE KOHUEH TRAUMA Hawones BEpOATHD
W AENAETCA Gones NOgXOOALMM B CNYYEE OTCYTCTEMR OPYMoR MHGOopMa UMK,

OnHako cnefyst cobnioans OCTOpOMHOCTE, SCNH XMMHYECKMA SHANKI He OBHAPYSMN BALLSCTED B KOHUES NEpro-
£a obHoBneHrA. MoK HEEOIMOHHO OUEHHTE CHOPOLTE PEANDMEHWA BEUBCTEA B PACTECPE, HEBOIMOMHO NOMYHKTE
npaaaonoacbyyi mNowEane Mo KEWECH W, CRE00BATANEHD, PE3YMHYI CRESHERIESWEHHYKY B BREREHN.
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MNpanoxenns F
{cnpasoyHoe]

PyxoBOoOcTED MO ONpeOeneHHHEl NoNa HoBOpOoXaeHHEX Daphnia

MporREnEHWE CAMUDE B NOTOMOCTES MOKET NDOHIAGATH MDA M3MEHEHNA YONOBNE OHDYHEOWIEN Cpagel, TAKME KK
CORPELEHNE CEETOSOMD OHA, KoNS0aHnA TEMNEPATYDEl, CHHHEBHHE HOHLEHTDEWWH NHWH, E03PECTIHAS NAOTHICTH NOoNy-
nAgwy [24].

MeAENEHWE CAMUOE TAKME HIBSCTHO KEY OTEET HE ONPEABNEHHBIE PEryNATOPEl pOCTa HAcexkoMe: [25]. B yonoBw-
AX. KOTOE SMMHYSCEAR CTRSCCO0D BhiSbSEET CHMMEHME HMOHOKOMD MOTOMCTES OT NAPTEHOMEHEIE, CREaysT DHMIaTE YBEe-
NAYEHMA YHENE camuoe [26].

Ha cermgHRWHIE Qedb HESO3MONHD NREOCKAZETE MON NOTOMCTES BN 3thdekTel HE DENPOLYELHKD, HOTOREIE MO-
ryT OERIATECA HAMDONEs YyBCTENTENbHEIME, HD &80Tk CEBUOETENLETES, NOKSIMEHHWKE. 4T0 MHOYELWMA CAMUDE B NOTOM-
CTES MOMET DEITh MEHES YYECTEMTENLHE, “4EM HONMHECTAED NOTOMCTER TOCKONSKY OCHOBHER LENb HACTOALED CTaH-
OAQRTA COCTOMT B OUEHKE HUMENA NOTOMCTES, NOOCHET KOMHHECTES NOABNAKILLMACH CAMUOE HE AENRETCA ODA3E TENEHBIM.
Ecnw 3107 napametp OUEHMEBAETCA B MCCNEQOBAHMK, TO USNECoDDPE3IH0 NDUMEHATE OONOIHATENEHLIE KDHTEQRH G0C-
TOHEDHOCTH BHANKMIE MENETEHMAS B NOTOMETER HE JON#HO OeliTe Bones & % caryos.

Haubonss yaobHem v npocTeiM cnocobos paanysans non Daphnia ABNSBTCA MCNOMNE30BAHVE WX DEROTHNESE-
CEMK XBPARTEDMCTHE, K3K CEMULL, TEE B CEMEW FEHETHSS0KN HOSHTHYHEL W KX NON ONPESENAETEA YENOEHAMA OHOYVHE-
WER cpagkl. CTAaMUbl M CAMEM OTIHHSTCR NO CEORE GMMHE W MOPRonariE NEpesls BHTEHH {BHTaHYN), KoTopss Donswea
¥ CamMuoe, sam y camos [pucyHor Fo1L STe paangyma x0pows 3aMaTHel B MOMEHT BRX0SE M3 BeIBOONDE0N KEMEPE!, KOTH
W OPYIAME BTOPWHHLE NONOS6EIE NPWIHEA CTAROBATCR PAINVHMME N0 MEPE DOCTE MABOTHBIX.

AnA oNpaganeHds NaNa HOBOPOROEHHEE PEYEH OT KEHOLOW POOMTaNLCEOR Ocobe QomHHe ObiTe NEpECaEEHB] ©
NORMOLER MANETHA B 4awky MNeTpy © BiyNsTMBALHMOHHDA cpegor. Konem-<ecTeo cpeael gonsHo BelTe CEEOSHD K MEHWRMY-
My, 4Tabbl OMEEHW-HTE NEDEMELLEHHE HUBOTHEY. PACCMOTPETE NEpBLE SHTEHHE MIEHO MO0 DRHOKYNADHS MHEDD-
cronos (10-60)

FI.’H:!,THUI:IF_‘I Camey (meaa:l EE:ME i:cnpaaa] Daphriia magna e eo3pacre 24 4acos. Caurua MEHD OTMHYHTE O7
CAMEM MO ONMHE B MOponNardl NepEsXE BHTEHH, 0EBROEHE KDYHEEOM Ha pHcyHEa [25].
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