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MNpegnucnosue

Llenn, oCHOBHble MPUHLMMNbLI 1 MOPSALOK NpoBefeHus paboT Mo MEeXrocyAapCTBEHHON cTaHgapTu3auumn
yctaHoBneHbl FTOCT 1.0-92 «MexrocyfapcTBeHHasdA cuctema craHgaptu3aumn. OCHOBHbIE MOSIOXEHUSA» W
FOCT 1.2-2009 «MexrocygapcTBeHHas cucTema craHgaptusaumun. CraHgapTbl MEXrocyAapCTBEHHbIE,
npasuna U pekomeHjauuy no MeXrocygapcTBEHHON cTaHfapTu3auun. MNopagok paspaboTku, MpUHATUS,
NPUMeEHeHUs, OGHOB/IEHUSA Y OTMEHbI»

CsefieHus o ctaHgapre

1 NOAITOTOB/IEH ®epepanbHbiM rocyAapCTBEHHbIM YHUTaApHbIM NpeanpusaTneM «Bcepoccuiicknii
Hay4YHO-uccneaoBaTenbCkuid LLeHTp cTaHAapTv3aummn, nidhopmauuy u ceptudmrkalmmn cobipbs, MaTepuanos
n BewwecTtB» (Pryrn «BHULCMB»)

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY perysivpoBaHuio 1 MeTposiormm

3 MPUHAT MexrocyfapCTBeHHbIM COBETOM MO cTaHgapTu3auuu, mMeTponorun u cepTudurkayuu
(npoTtokon ot 28 aBrycta 2013 r. Ne 58-1)

3a npuHATUeE cTaHfapTa Nporosocosanu:

KpaTkoe Kog cTtpaHbl no MK CokpalyeHHoe HauMmeHoBaHune
HaumeHoBaHue (MCO 3166)004-97 HalMOHaNbHOro opraHa no
cTpaHbl no MK cTaHgapTusaumnm

(NCO0 3166)004-97
AzepbaiigxaH AZ AscTaHpgapT
ApmeHuns AM MuH3akoHOMUKKM Pecny6aiunkn ApmeHus
Benapycb BY FocctaHpgapT Pecny6nukn Benapych
KasaxcTtaH KZ FocctaHpgapt Pecny6nunkn KasaxctaH
Kuprusus KG Kbiprel3ctangapT
Mongosa MD Monposa-CtaHgapTt
Poccusa RU Pocctangapt
TapXxukmnctaH TJ TapxukctangapTt
Y36ekncrtaH uz Y3cTaHgapTt
YkpauHa UA MMWH3KOHOMpPAa3BUTUA YKpaunHbl

4 HacToawwii ctaHfapT MAEHTUYEH MexAayHapogHomy gokymeHTy OECD Test No. 215 «Test No.
215: Fish. Juvenile Growth Test» (O3CP TecT No 215 «Pbl6a. TeCT 10BEHa/IbHOT0 pocTa»).

MepeBopg c aHrMIACKOro sA3bika (en).

CTteneHb cOOTBETCTBMA - ugeHTuyHasa (IDT)

5 Tlpukazom dPegepasbHOro areHTCcTBa M0 TEXHUYECKOMY peryvMpoBaHuld W MeTposioruM ot
28 aBrycta 2013 r. N° 801-cT mexrocygapcTBeHHblii ctaHgapT FTOCT 32292-2013 BBefeH B AeiicTBue B
kayecTBe HauMoHanbHOro ctaHaapTa Poccuiickoii Pepepaunm ¢ 1 asrycta 2014 r.

6 BBEJEH BMNEPBbIE

NHopmauus 06 W3MEHeHMsIX K HacTosAwWweMy CcTaHgapTy ny6aukyeTcs B  eXEerofHom
MH(OPMAaLMOHHOM YyKasaTene «HauuoHanbHble CTaHAapThi», a TEeKCT M3MEHeHWid u nonpaBoK - B
€eXXEeMeCsiUHOM MHJOPMALMOHHOM yKazaTene «HauuWoHaslbHble cTaHAapThi» B C/lydyae nepecmMoTpa
(3aMeHbl) MM OTMeHbl HacToOslero cTaHjapTa CoOTBeTCTBYyWLUee yBedom/eHue 6yaeT
Ony6/MKOBAHO B E€XEMEeCsiHHOM WH(OPMAaUMOHHOM YyKasaTene «HauuoHanbHble CcTaH4apThbi».
CooTBeTCTBYylUaa MHhopmaLus, yBeOMEHNE N TEKCTbI pa3MelLalnTCcsa Takke B MH(OPMAaLVOHHO
cucTemMe o06lWeEro nonb3oBaHUS - Ha oduuManbHoMm caliTe ®efepanbHOro areHTcTBa Mo
TEXHUYECKOMY PETYIMPOBAHNI0 U METPOSIOFUN B CETH VIHTepHeT.

©CrtaHpgapTuHgopm, 2014
B Poccuiickoii ®egepauuy HaCTOSALWMIA CcTaHAAPT He MOXET GbITb MOSIHOCTHIO WM YACTUYHO BOCNPOM3BEEH,

TUPaXMPOBaH U pacnpocTpaHeH B KauyecTBe OMuUMaibHOTO u3faHus 6e3 paspelleHuss degepasibHOro
areHTcTBa Nno TeEXHUUYECKOMY PeryIMpoBaHui0 1 METPOJIOTHN
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M E X T T OCYLAPTCTHBETHTHTUGbB CTAHAOAPT

METO/Abl NCMbITAHUA XUMUUYECKOW NPOAYKLN, NPEACTABASIOLWEN OMACHOCTb ANA
OKPY)XAIOLWEN CPE/bI

OnpepgeneHne TOKCMYHOCTU A5 MANbKOB pPbl6
Testing of chemicals of environmental hazard. Fish, Juvenile Growth Test

farta BBefenns — 2014— 08—01
1 O6nacTb NpUMeEHeHUs

HacTosiwuii cTaHgapT ycTaHaBnvMBaeT MeTOAbl OLeHkM 3(deKToB ANNTEeNbHOTO BO3AENCTBUS
XMMUNUYECKNX BELLECTB Ha POCT MasIbKOB Pbib.

2 TepMuUHbI 1 onpefeneHns

B HacTosilem ctaHAapTe NPpUMEHUMbl TEPMUHBI C COOTBETCTBYHOLMMI ONpeeneHnsamu:

2.1 HaumeHbwas adekTnsHana koHueHTpauus (LOEC): Camas Huskas YycTaHOB/EHHas
KOHLeHTpauus TecTUpyemoro BeLllecTBa, MNPU KOTOPbI/i BEeLecTBO OkasbiBaeT 3HauUMbIA addekT (npu
p=0.05) no cpaBHEHUO ¢ KOHTpPonem. OfgHaKo, y BCeEX MCMbITATeNbHbIX KOHLEHTpaunii Bbiwe LOEC gonxeH
oTMeuaTbCA HebGNaronpuUATHbIA 3dhPeKT, paBHbIli UK 6onblunii Habnwgaemomy B LOEC.

2.2 HeahpekTnBHas koHueHTpauusa (NOEC): KoHueHTpauus HenocpeAcTBEHHO Huxe LOEC.

2.3 ECx: KoHUeHTpauna TecTupyemMoro BeLecTsa, Kotopas Bbi3biBaeT X % M3MeHeHve B Temne pocTa
pbIObI MPY CPaBHEHUW C KOHTPOJIEM.

2.4 ypoBeHb 3arpysku (Loading rate): xuBoi Bec pbibbl Ha 06bEM BOAbI.
2.5 nnoTHocTb nocafkmn (Stocking density): uncno pbi6 Ha 06beM BOAbI.

2.6 yaenbHblli TeMn pocTta nHamBuayanobHoihi ocobu (Individual fish specific growth rate): Temn
pocTa, BblpaXeHHbI/ HAa OfHY 0CO6b, OCHOBAHHbI Ha ee HaYa/lbHOM Bece.

2.7 cpepgHuii yaenbHbI Temn pocTta Ha akBapuyM (Tank-average specific growth rate): cpegHwii
Temn pocta nonynsuuv akeapuyma Ans O4HON KOHLEHTpaumn.

2.8 nceBpo cneundunyHblii Temn pocta (Pseudo specific growth rate): cpegHuii Temn npupocTta no
CpaBHEHWI0 CO CPefHNM HayasibHbIM BECOM MONYNALMM akBapuyma.

3 MNpuHunn TecTtuposaHus

3.1 Manbku pbi6 B (hase aKCMOHEeHUMaNbHOTO pocTa nepef pasMelleHueM B akBapuymax, AO/KHbI
6bITb B3BelleHbl, B flabopatopuy W pacnpegesieHbl MO AvWanasoHy MOAMETeNIbHbIX KOHLEeHTpaLuii
TECTUPYEMOro BeLLecTBa, pa3BefeHHOro B BOAE NPeAnouTMTe/IbHO B NPOTOUHOM akBapuyme, a ecim 310 He
BO3MOXHO, B /I0lyCTaTUYECKMX (CTATUYECKOE BO30GHOB/IEHWE) YC/OBUS.

3.2 MpoaoMKUTENILHOCTL TECTA COCTaBNSET 28 AHel.

3.3 PbI6 He06X0AMMO eXeAHeBHO KOpMUTb. Mopuus KopMa paccuuMTbiBaeTCs W3 HayaslbHOro Beca
pbIGbl 1 MOXET OblTb MOBTOPHO YCTAHOB/EHA NO ucTevyeHun 14 aHeil. B koHue TecTa pbi6 B3BeLMBAOT
MOBTOPHO.

3.4 3hchekTbl HA TeMNbl NPUPOCTa aHaA/IU3MPYIOT, UCNOJb3Ys MOAENb PErPECCUOHHOr0 aHanmsa gns
OLEHKM KOHLIEHTpauuu, kotopas Bbi3Basla Obl X M3MEHeHWi/i B MpoLeHTax B Temne pocrta, To ecTb. ECX
(Hanpumep. EC10 ECD nnn ECI).

M3paHue odpuynansHoe
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35 [JaHHble MOryT 6biTb CpaBHEHbl C KOHTpO/SieM [ANS onpefeneHns HaumeHbllel 3theKTUBHOM
KoHueHTpauun (LOEC) n cnepgosatenbHo HeaddhekTuBHOW koHueHTpauun (NOEC).

4 NHpopmaumns no TecTUpyeMoMy BelLecTBY

4.1 Pe3ynbTaTbl TecTa Ha OCTPY TOKCMYHOCTb (cM. AupekTusy 203 [8]). enaTenbHO NPOBEAEHHOIO C
BMAAMMU, BbIOPAHHBIMW A5 3TOr0 TecTa, AO0/KHbI OblTb A4OCTYNHbLI. DTO NoApasyMeBaeT, YTO pacTBOPUMOCTb
B BOAE W faBfieHne napa MCrbITyeMOoro BeLecTBa U3BECTHbI, ¥ AOCTYNEH HaAEeXHbI aHaNnTUYeckuii meTog,
4NS onpefeneHns KonnyecTsa BelecTBa B 3KCNEPUMEHTa/IbHOM PacTBOpPe C YCTaHOB/IEHHbIMU AaHHbIMU O
TOYHOCTU, U Npegene o6HapyxeHus BellecTsa.

4.2 Mone3Hast MHhOPMaLUs BKIOHAET CTPYKTYPHY (DOpMysy, YMCTOTY BeLllecTBa, CTabunbHOCTbL B
Boge u Ha ceBeTy. pKa P un pesynbTathl Tecta 6uopasnaraemocts (cMm. Aupektnsy 301 [8]).

5/1ocTOBEPHOCTb UCNbITAHUA

MpUMeHSIIOTCA cnefyioline KpUTepumn LOCTOBEPHOCTH TecTa:
- CMEpTHOCTb B KOHTPO/E He Jo/xHa npeBbiwaTth 10 % B KoHLUE TecTa;

- cpefHWi Bec pbiGbl B KOHTPOME [AO/KEH YBENMUMBATLCS [0CTATOYHO, 4YTOGbI YCTAHOBUThL
MWUHUMaJIbHbIE U3MEHEHMUSI TeMMNa PoCTa, KOTOPble MOTYT GbITb PACCMOTPEHb! Kak CYLLECTBEHHbIE.

MexnabopaTopHblii kpyroBoii TecT B cTpaHax OJCP (2] nokasan, 4TOo An8 pagyxHoi chopenu
cpefHuii Bec pbibbl B KOHTPOME, AO/MKEH YBEMUUTLCS, MO KpaiHel Mepe, Ha NonoBuHy (To ecTb 50 %) oT
cpefHero HayanbHOro Beca 3a 6onee, Yem 28 fHelt;

Mpumep. HavanbHbiil Bec: 1 r/pbiba (= 100 %). 3aknounTenbHbI Bec nocne 28 gHeid: i 1.5 r/pbi6a
(b 150 %).

* KOHLIEHTPaLVsi PaCTBOPEHHOTO KMCNOPOAA [O/KHA COCTaBMsATb, MO KpaliHelt Mepe. 60 NPOLEHTOB OT
HacbllatoLlei KOHLEeHTpaLumn KUCI0pPoAOM B TEUEHWE TECTa;

- TemnepaTtypa BoAbl He [O/KHA OT/MuYaTbes Gosblue, YeM Ha +1 °C Mexay aKcnepumeHTasbHbIMU
aKkBapvmymMamu B N1l060€ BPEMSI MPOBEAEHNS TECTA W [O/KHO OCTaBaTbCA B npefenax guanasoHa B 2 °C B
npegenax guanasoHa TeMnepaTtypbl YCTAHOB/IEHHOTO f/151 NOAOMNbITHLIX BUAOB (NMpUnoxeHue A).

6 OnncaHne metoga

6.1 O6opypoBaHue

CraHgapTHoe nabopaTopHoe o6opyaoBaHue, B 4YaCTHOCTY cregyiollee:

- kucnopogomep v pH - meTp;

- obopyfoBaHne A/1a onpefesieHns XeCTKOCTU BOAbl U LLEe0YHOCTH;

- COOTBETCTBYIOLLEE YCTPOWCTBO A1 KOHTPONA TemnepaTtypbl, NPeAnoyYTUTEIbHO A1 HeNpepbIBHOIO
KOHTpONS;

- pe3epByapbl (akBapuymbl), cAenaHHble U3 XMMUYECKU WHEPTHOro marepuana u obecneuymsaloLine
HeobXxo4MMylo MIOTHOCTb Mocafkn. PekomeHgyemas 3arpyska W MI0THOCTb nocagkum (CM. NyHKT 8.5 wu
npunoxeHue A);

- COOTBETCTBYOLWMIA 6anaHc ToYHOCTH (T.e. TOYHOCTb * 0.5 %).

6.2 Bopga

NMiobaa Boda, KoTopas MoxeT obecrneynTb AONTOCPOYHOE BbDKMBAHWE M POCT MOAOMbLITHOTO BUAA,
MOXeT UCMOoNb30BaTbCA B Ka4yecTBe TeCTOBON BOAbl. Boja A0MmkHa MMEeTb NMOCTOSHHOE KayecTBO BO BpPeMSI
Tecta. pH Bogbl AO/MKHO 6bITH B Mpegenax gvanasoHa oT 6.5 go 8.5. HO BO Bpems gaHHoro Tecta pH
OO/MKHO ocTaBaTbCsa B npefenax gvanasoHa + 0.5.

PekomeHayeTcs xecTkocTb Bbiwe 140 mr/n (no CaC03. UTobbl rapaHTMpoBaTth, YTO palbasnstoLwas
BoAa He OyAeT BAUSATbL Ha pe3ynbTaTbl UCMbITaHUS (Hanpumep, o6pasyeT KOMMEKCbl C UCMbITYEMbIM
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BelecTBOM), HeobxoaumMo oTo6paTb Npo6bl AR  aHaAMTUMYecKoro uccnegosanus.  OnpegensioTt
cofepxaHve Taxenbix Mmetannos {Hanpumep, Cu, Pb. Zn, Hg. Cd, Ni). OCHOBHble aHWOHbI ¥ KaTtuoHbl (Ca.
Mg, Na. K, Cl. S04), nectuumnabl (Hanpumep, oblne chocdopopraHmyeckne 1 obline XxsaopopraHuyeckune
nectuumApl), OOLWIMIA OpraHNyeckuii yrnepog U B3BELUEHHble BeljecTBa. lccnegoBaHuss  JOSDKHbI
NPOBOAUTBLCA PErynsipHO, HanpuMmep, eXemecsyHO, 4ToObl ObiTb yBEpeHHbIM, YTO pasbasiswwas Boaa
COOTBETCTBYET KpuUTepusaMm kayecTBa. Ecnm 6bIN10 NpOAEeMOHCTPMPOBAHO, 4YTO BOAa COOTBETCTBYET
KpUTepusiM kayecTBa B TeyeHue 6osee OAHOTO roga, 4acToTy aHaIMTUYECKUX WCCefoBaHuiAi MOXHO
YMEHbLUNTb (Hanpumep, OAWH pa3 B LWeCTb MecsiueB). HekoTopble XMMMYecKne xapakTepucTVKM KayecTBa
pasbasnsioLeil Bofgbl NpuBeeHbl B Npunoxerun b.

6.3 TecTupyemble pacTtBoOpbl

TecToBble pacTBoOpbl BblIGpPaHHbIX KOHLEHTpauuii roToBATCS pastaBfieHMeM MaTo4yHOro pacTeopa.
MaTouHbIi PacTBOpP FOTOBUTLCS MPOCTbIM CMEWeHMeM WM PacTBOPEHWEM TeCTUPYemoro BeljecTBa B
pas6aBnsiolleli Boge C NOMOLLbIO MeXaHUYeckux CpeAcTB. KOMOHKU caTypauuu (KOJTIOHKM PacTBOPUMOCTM)
MOryT WCMOSb30BaTbCA A/1si TOro, YTO6bl JOCTUTHYTb HEOGXOAMMONW KOHLIEHTPAaLMU MaTOYyHOro pacTBopa.
Vicnonb3oBaHve pacTBopuTeneil unu gucnepratopoB (MOBLIWAKLMX PACTBOPUMOCTL BELLEeCTB) MOXET
Tpe6oBaTbCs B HEKOTOPLIX Clyyasx, YTOGbl MOSYYNTb HEOBXOAVMMYI KOHLEHTPALMI0 MaTO4YHOro pacTeopa.
MpuMmepbl  MNOAXOASAWMX  pacTBopuTesieil -  aueToH, 3TaHo/,  MeTaHos,  AUMETUICYbgIoKCUa,
AMeTuNopMaML U TPUITUEHTNIMKONL. MpuMepsbl NOAXOASAWMX AUCNepraTopoB: MeTunyenntonosa 0,01 %
u HCO-40. CnepgyeT co6ntofatb OCTOPOXHOCTb MPU  WCMOMb30BaHWKM JIETKO pasfiaraemblX BeLlecTB
(Hanpumep, aueToH) w/Wnn BELECTB NepeMeHHOro CoCTaBa, NOCKOJIbKY OHU MOTYT Bbi3BaTb NPOG/EMbI C
yBefMueHneM GakTepuasibHoro 3arpsi3HeHUss B MPOTOYHOM  3KCMepuMeHTe. Korga ucnonb3syeTcs
MOBbILWALMIA PACTBOPUMOCTb AreHT, OH He [O/IKEH OKa3blBaTb HUKAKMX CYLLECTBEHHbIX 3()(IEKTOB Ha PoCT
pbiGbl, @ Takke BUAMMOIO OTPMLATENLHOTO BO3AEKCTBMS Ha MO/OA4b MO CPABHEHUIO C KOHTPOJEM,
cofiepXalliyM TO/IbKO PacTBOPUTESb.

Ana  anHamuueckux (MPOTOYHLIX) TECTOB, CUCTEMA, KOTOpas HempepbiBHO pacnpegenseTr u
pacTBOpsieT MaTO4HbIi pacTBOp TecTMpyemMoro BellecTBa (Hanpumep, W3MepuTesNbHbIA  Hacoc,
NponopuMoHasbHbIA pasbaBuTens, cucTema caTypauuun) o6sizaHa obGecrneumBaTb Psf KOHLEHTpauuii B
TEecTOoBble akBapuyMbl. Pacxofibl MaTO4YHbIX PacTBOPOB M pa3baBnsioleil BoAbl AO/KHbI NPOBEPATLCS BO
BpPeMs TecTa C PaBHbIMW MPOMEXYTKaMu, NPeAnoyYTUTENIbHO eXeAHEBHO, U He LO/MKHbl MEHSTbCS Gonee
yeMm Ha 10 % B TeueHue TecTa. MexnabopaTopHblii TecT [2) nokasasn, 4YTo ANA pafyXHoil dopenun yacTota
BOA006MEHA BO BpeMsi TecTa paBHas 6 n/r pblb/aeHb siBnsetca npuemnemoit (cm. 8.2.2).

[Ana nonyctatuyeckoro (C BO306GHOBMEHMEM) 3SKCNEPUMMEHTa MPOBEPSAT YacToTy CcpefaHero
BO30OHOBNEHNS, KOTOpas 3aBUCUT OT CTabWIbHOCTM TecTUPYeMOoro BeliecTBa, HO pekoMeHAayeTcs
exefHeBHOe BOAHOe 06HOBNEeHMe. Ecnv npeaBapuTesibHble TECTbl HA CTABUNBHOCTb (CM. NYHKTbI 4.1 1 4.2),
nokasasin, 4YTO MCMbiTaTe/lbHas KOHLEHTpaLuMsa BeLlecTBa He ycToiumBa (TO eCTb BbIXOAMT 3a AuanasoH oT
80 f0 120 % OT HOMMHanNa win nagawowmii Hmwke 80 % cpefHEB3BELUEHHON HayaslbHOM KOHLEHTpauuu) 3a
nepvoj 06HOB/EHNSA, JO/MKHO ObITb YAENIEHO BHUMaHWEe NPOBEeAEHNI0 NPOTOYHOrO (AMHAMUYECKOr0) TecTa.

6.4 Bbibop BUAOB

PapyxHasa cdopenb (Oncorhynchus mykiss) aBnsetca pekoMeHAyembiM BUAOM 415 3TOro ToCTa, T.K.
ANna 9TOro BUAa 661710 NONYYEHO HaMbobLUEe KOMMYECTBO JaHHbIX B pe3yfnbTaTe MexnabopaTopHOro tecta
[1] [2]. OpHako gpyrve XOopoLlo M3BECTHblE BUAbI TaKKe MOryT MCMOMb30BaTbCs, HO Npoueaypy NpPoBepKH,
BEpOSATHO, NpuaeTca ajantupoBaTb, 4TOObI o06ecneynTb Heo6XoAMMble WUCMbITaTe/lbHbIE  YC/OBUS.
Hanpumep, AOCTYNHbI 3KCNepyMeHTanbHble gaHHble caaHuo (3], (4) n mepakoin (medaka. Oryzias latipes) [5]
[6] (7). B aTOM cnyyae HyXHO AaTb 06bSICHEHWE BblGopa BUAOB U 3KCNEPUMEHTA/IbHOTO MeToAa.

6.5 CogepxaHue pbibbl

MoponbiTHas pbiba fo/mkHa GbiTb OTOGpaHa M3 OAHOW nonynsuuv, NPesnoYTUTENIbHO OAHOTO U TOro
Xe rnomeTa, KOTOpbIA cofepxanca B TeYeHne Mo KpaiiHeli mMepe ABYX Hefeflb [0 TecTa MpW YCNOBUSX
KayecTBa BOAbl U OCBELLEHWSA, NCNO/b3yeMbIM B TecTe. OHU AO/KHbI NUTATLCA NOPUUAMU MUHUMYM 2 % OT
Macchl Tefia B AeHb, NPEANOYTUTENBHO 4 % OT Macchl Tefla B eHb B TEYEHWE Nepuoaa CofepXaHus u BO
Bpems TecTa.
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Mocne 48 - yacoBoro nepvoga nocse 3anycka pblbbl PerucTpyMpyroT CMEepPTHOCTb, WCMO/b3ys
cnegylwouine Kputepuu:

- CMepTHOCTb 60n1ee yem 10 % nonynsAuMm Yepes ceMb AHENR: 6GpakytoT BCO NapTuio:

- CMepTHOCTb Mexay 5 % v 10 % nonynsuvu: AONOSHWUTENbHAA akkiumaTM3auns B TeyeHue cemu
[Heli; ecnv cMepTHOCTL 60J1blle 5 % B TEYUEHME BTOPbIX CEMU fHE, 6pakytoT BCl NapTuto:

- CMEPTHOCTb MeHee 5 % nonynsuun yepes CeMb AHel: NPYHUMAIOT BCHO NapTuio.

PbIGbl He AO/KHLI MOfAyYyaTb NedyeHne OT 6onesHeil B ABe Hedenu, npejwecTeyowme TecTy M BO
Bpems TecTa.

7. An3aitH Tecta

[nzaliH (nnaH) TecTa kKacaeTcs BblGopa uucia M UHTEpBana 3KCNEPUMEHTAsIbHbIX KOHLEHTpaLuii,
yncna pesepByapoB ANA KaxkOW KOHLEHTpauum u uncna pbl6 Ha pesepsyap. B wgeane, gusaliH TecTa
[O/IKEH ObITb NPUMEHEH N0 OTHOLLEHWIO K.

- Llenn uccnepoBaHus:

- MeTofiaM CTaTUCTUYECKOrO aHanunsa, Kotopble GyayeT UCNO/Ib30BaTbCS;

- LOCTYMHOCTb U CTOMMOCTb 3KCMEPUMEHTA/IbHbIX PECYPCOB.

3asBfieHHble  LUenW, No  BO3MOXHOCTW, [O/KHbI  ONpefennTb  CTaTUCTUYECKUE  MeTofbl,
YyBCTBUTE/IbHbIE K ONpeaensieMbiM KpUTEPUSIM, KOTOpble npeanonaraetca 06HapyXxuTb (Hanpumep, Temny
pocTa) Wan. anbTepHaTMBHO, o6ecneynBatoLLMe TOYHOCTb, C KOoTopoit ECx (Hanpumep, cx = 10. 20. unu 30,
N NpeanoyYTMTesIbHO He MeHble Yyem 10) Ao/KHA 6biTb oueHeHa. Be3 3Toro He MoryT 6biTb AaHbl TOYHbIE
npegnucaHusa o6bema uccnefoBaHusl.

BaxHO npusHatb, 4TO Au3aliH, KOTOpbIA OMTUMAasieH (fyylie BCEro WUCMosb3yeT pecypebl) Ans
MCNONb30BaHNA C OAHUM METOAOM CTaTUCTUYECKOro aHanu3a He 06f3aTenbHO ONTUMAseH ANs ApYroro.
PekomeHayemblli gnsaiH ans oueHkn LOEC/NOEC. no3atoMy He MOXeT OblTb Takum Xe. Kak 3T0
pekoMeHA0BaHO A/19 PerpeccruoHHOro aHanmnsa.

B 60NblUMHCTBE C/y4yaeB PErpeccUOoHHbIi  aHanu3 npegnoyTuTenbHeld ONCMEePCMOHHOIO  No
npuumHam, o6cyxaeHHbIM Stephan and Rogers (9). OgHako, ec/iM He HalileHO HUKakoih noaxofsuiei
mogzenu perpecca (r2< 0.9). gosmxeH ucnonb3oatscsi NOEC/LOEC.

7.2 An3alin AN perpeccuoHHOro aHanusa
BaxHble coobpaxeHus B Amn3aiiHe TecTa, KOTOpbI 6yaeT npoaHanu3MpoBaH perpeccuei:

-3(b(hpekTUBHAsA KOHUEHTpauusi (Hanpumep. ECI102030). ¥ YpOBHM TecTUpyemoro BelyecTBa
KOHLIEHTpaLuii, KOTOpble BbI3bIBAKT NPEACTaBAAWMNIA UHTEPEC 3EKT, A0/MKHbI 0653aTeNlbHO 6biTb
npefcTaB/ieHbl KOHLEHTPALUMSIMU, BKTIOUYEHHBIMW B TECT. TOUHOCTb, C KOTOPOIA MOTYT GbITb CAEMaHbl OLEHKM
3(p(heKTUBHON KOHLEHTpauuii, GyfeT fyulle, KOraa 3Ta KOHUEHTpauus 6yaeT Haxo4uTbCs B cepeanHe
[ManasoHa MpOBEpPeHHbIX KOHUEeHTpauuii. MpeaBapuTenbHblli TecT MO YCTaHOBMIEHUIO MNOAXOAALLEro
[AManasoHa MOXeT 6biTb Nosie3eH Npu 0T60pe COOTBETCTBYIOLMX TECTOBbIX KOHLEHTpaLWii:

-4TOGbl MPOBECTU YAOBMETBOPUTENBHOE CTATUCTUMYECKOe MOJeNvpoBaHue, TECT [LOMKEH BK/IYaTh,
no KpaiiHeii Mepe, OfWH pe3epByap KOHTPONS W NsATb AOMOSIHUTENIbHbIX Pe3epByapoB C Pas/NYHbIMU
KOHLEeHTpauuamu. Ecnv vucnonb3yeTcs areHT, MoBbIWAatoWuUii pacTBOPUMOCTb, 4OMO/IHUTENIbHO CTaBUTCA
OfMH KOHTPO/b, COAepXalluii aTOT areHTa C camoii BbICOKOI MCNonb3yeMoii KOHUeHTpauveid (CM. NyHKTbI
8.3-8.4).

-cnegyeT Mcnosb30oBaTbh COOTBETCTBYOLWMI reomeTpuyeckuii unm norapudmuyeckuii pag (10) (cm.
npuioxeHvie B). Nlorapudmmuyecknii HTepBan TECTOBbIX KOHLLEHTpaLWii NpesnoyYTuTesbHel:

-eciM  JOCTynHO  6o/blue  WEeCTM  pe3epByapoB, AOMNOMHUTESIbHble — pe3epByapbl  LO/DKHbI
MCMONb30BaTLCA AN penaukauuili WM pacluvpeHulo guanasoHa KOHUEeHTpauuii, 4Tobbl Cy3uTb YpPOBHM
MHTEpBasIoB. Jllo6asi 13 3TUX Mep OAMHAKOBO XefaTtesbHa.

7.3 An3alin gna ouoHkn NOEC/LOEC c ncnonb3oBaHuem gucnepcnoHHoro aHannsa (ANOVA)

XenatenbHo [JOMXHbI  6bITb  Ay6/MpylOLMe  pe3epByapbl  AS1  KaXAoW  KOHUEHTpauwuu, w
CTaTUCTUYECKMIA aHaIN3 JO/IKEH NPOBOANTLCA HA ypoBHe pesepByapa (11). Bes3 pensvkauuu akBapuymos
HE MOXeT 6bITb MPOBEAEHO HVMKAKOTO CPABHEHWSI U3MEHYMBOCTU MEXAY pe3epByapaMu U cpaBHeHue GyaeT
NPOBOAUTLCS HA YPOBHE OTAE/bHOW pbiGbl. OfHAKo, NpakTuKa nokasbiBaeT (12). UTO M3MEHUMBOCTb MEXAY
aKkBapumymMamu 06bIYHO OYEHb Masia Mo CpPaBHEHWIO C M3MEHUYMBOCTLIO B Mpejenax pesepByapa (To ecTb
4
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mMexay pbli6amu). [MO3TOMy OTHOCUTE/SIbHO MPUEMSIEMON anbTepHaTMBOW MOXEeT ObiTb BbINOSIHEHUE
CTaTUCTUYECKOro aHannsa Ha ypoBHe OTAesIbHOl pblObI.

TpaAWLMOHHO CTaBAT, NO KpaliHeli Mepe, NSATb TECTOBbIX KOHLEHTpaLuuii B3ATbIX B FT€OMETPUYECKON
nporpeccumn ¢ hakTopoM XenartesibHO He npeBbiwakwym 3.2.

Boob6uie, korga TecTbl BbINOMHEHbI C pe3epByapamy MOBTOPAa, YWC/O0 pennvkauuii pesepByapoB
KOHTPO/MIA W criefoBaTeflbHO YWCIO Pbibbl AO/MKHO YABOUTHCA MO CPaBHEHUID C KaXAoW TecTupyemoit
KOHLUEeHTpauueid, KoTopble AO/KHbI UMeTb paBHblli pasmep [13]. [14]. [15]. B npoTMBOMNOMAOXHOCTb, Npu
OTCYTCTBMU pennnkauuii KofmMyecTBO pPblObl B KOHTPOJILHON rpynne AO/HKHO ObiTb TEM XE cambIiM, UTO U B
KaXX[10/1 TECTOBOI KOHLEHTpauuu.

Ecnn ANOVA ocHoBaHa Ha pesepByapax, a He Ha OTAenbHol pblbe (koTopas nosneyeT 3a CO6Oi
HEe06X0AMMOCTb WM OTAENbHON MapKMPOBKM Pbibbl WM UCNO/Ib30BaHME MCEBAO crneuuduryHoro temna
pocTa - cM. NyHKT 8.3). cyw,ecTByeT NOTPEOHOCTb B AOCTATOYHOM KOMIMYECTBE akBapuyMOB pensvkauumu,
4YTOObI NMO3BOMNTL ONPEAENNTL CTAHAAPTHOE OTK/IOHEHME «PE3epByapoB B MNpefesnax KOHUeHTpauum». 3To
03HayaeT, YTo cTeneHun cBoboAbl AN OWMOKM B AMCNEPCUOHHOM aHanm3e Ao/HKHa 6biTb, MO KpaiiHei mepe.
5 [11]. Ecnu nosTopsieTCA TOJIBKO KOHTPO/b, €CTb OMacHOCTb MOJlyYeHUs OWMBOYHBLIX pesynbTaTos
M3MEHYMBOCTM, NOTOMY YTO OHa OyAeT yBennuMmBaTbCA CO CPeAHMM 3HAaYeHMEM Temna pocTa. Tak Kak Temn
pocTa, BEpPOSITHO, YMEHbLUWUTCA C YBEe/IMYEHWEM KOHLEHTpauuu, 370 MpuBeAeT K TeHAEHUUW nepeoLeHKu
N3MEHYMBOCTMU.

8. Mpoueaypa
8.1 Bbi6op v B3BeWMBaHNe NOAOMbITHON pbl6bl

BaxHO MWHMMMU3MPOBATb M3MEHYMBOCTb B Bece pbibbl B Hauyane Tecta. lMogxogsuwme guanasoHbl
pasmepa ANs pas/IMYHbIX BUAOB, PEKOMEHAYEMbIX A1 UCMO/b30BaHNA B 3TOM TecTe, AaHbl B MPUIOXEHUN
A. [ina Bceli maptuu pbiObl, UCNOMb3YyEMON B TecTe, AManasoH B OTAE/IbHbIX Becax B Hayane TecTa B
naeane fOMKEH HaxoAuTbCa B npegenax + 10 % Beca cpefHero apndmMeTnyeckoro v, B l060M crydyae, He
JomkeH npesbiwatb 25%. PekomeHayeTcs B3BeCUTb MpefABapuTenbHbll 0bpasel, pblbbl nepes TecToM,
4YTOGbI OLEHUTb CpeaHuii Bec.

HyXHO npekpaTuTb KOpMUTbL 06LLY0 NomynsAuMio 3a 24 yaca A0 Havyana TecTa. Pbiba gomxHa 6biTb
BblOpaHa Hayrag. Vicnonb3ys 06blYHOE aHacTesunpylolee cpeAcTBo (Hanpumep, BOAHbIM pactsop 100 mr/n
TpUKavHmeTaHcynboHaT (MS 222) HeliTpann3oBaHHbI fo6GaBneHMeM ABYX yacTeil Gukap6oHaTa HaTpusi
Ha vacTb MS 222), pblba fo/mkHa OblTb B3BelLleHa WHAMBKUAYaNbHO [AM1A ONpejenieHns XWBOro Beca
(rpA3HOro cyxoro) ¢ TOYHOCTbIO, AaHHOW B npunoxeHun A. Pbibbl ¢ Becamu B npefenax HaMeuyeHHOro
AvanasoHa [Oo/KHbl OblTb OTCaXeHbl, a 3aTeM 6ecnopsifoyHO pacnpefenieHbl Mexay TecTOBbIMU
akBapuymamu. MosHbIA XMBO BEC Pbibbl B KOXAOM TECTOBOM akBapuyMe [O/KeH ObiTb 3aperncTpmMpoBaH.
Mcnonb3oBaHue aHecTe3nun, Takke Kak W nepemelleHve pbibbl (BKIOYas NpomakuBaHue candeTtkoli un
B3BeLLUMBAHWE), MOXET BbI3BaTb CTPECC W paHbl y MabKoB, B OCOGEHHOCTM ANSA BUAOB HEOO/bLIOTO
pa3smepa. Moatomy 06paboTka MasibkOB A0/HKHA ObITb cAaenaHa C npeaenbHON OCTOPOXHOCTbIO, YTOObI
nsbexaTb NOBPEXAEHNA U paHeHUs! MOAOMNbITHbIX XNBOTHbIX.

Pbi6 B3BewwuBaloT cHoBa Ha 28 pgeHb Tecta (cMm. 8.6). OpgHako, ecnm 3TO Heo6XxoAuMMO, 4TOObI
NOBTOPHO paccuuTaTb MNOPUMI0 KOPMa, pblba MOXeT ObiTb B3BelleHa Ha 14 geHb Tecta (cm. 8.2.3). Takke
MOXeT ucnonb3oBaTtbca poTorpadmyecknin MeTog ANs onpefeneHus M3MeHeHWs B pas3Mepe pbibbl, €
NMOMOLLbIO KOTOPOrO MOXHO paccyuTaTb NOpLMIO KopMa.

8.2 Ycnosua npoBefeHnsa ucnbiTaHnsa

8.2.1 MpoAo/MKNTENBHOCTb

MpoaoMKNTENBHOCTL UCMbITaHUA 6onee Ny pasHa 28 AHAM.

8.2.2 YpoBeHb 3arpy3kM v NJ1I0THOCTb Nocajku

BaxHO, 4TOObl YypOBEHb 3arpyskm W MAOTHOCTb MOCaAKM COOTBETCTBOBasl  MCMO/b3yeMbIM
noAonbITHEIM BuAaM (cM. npunoxenue A). Ecny nNAoOTHOCTb MOCAAKM CAWULIKOM BbICOKA, 3TO BbI3blBaeT
CTpecc nepeHacesieHHOCTW, 4TO MPUBOAMT K YMEHbLUEHWIO Temna pocTa U BO3MOXHO K 60ne3nn. Ecnun
3arpyska C/MLIKOM HU3Kas, 3TO MOXET Bbl3BaTb TeppuTOpuanbHOE MOBEAEHME, KOTOPOe TaKke MOXeT
3aTPOHYTb pocT. B nwb6om cnyyae, ypoBeHb 3arpy3km [O/MDKEH ObiTb [JOCTATOYHO HU3KUM, 4TOObI
KOHL,eHTpaLmsa pacTBOPEHHOro Kucnopoga coctaBnsnaa, no kpanHein mepe. 60 % OT HacbIWweHUs 1 morna 6bl
6bITb NofaepxaHa 6e3 aspaunn. MexnabopaTopHbIi TecT [2] nokasasn, YTo AN pafyXHoi hopenn ypoBeHb
3arpysku 16 oco6oli ot 3 40 51 B 40 - NMTPOBOM 06BbEMe ABAAETCA NpueMnemMbiM. PekomeHgyemasn yactoTa
06HOBNEHNA BOAbLI BO BPEMS TecTa cocTasnseT 6 nutpoalr pblb/aeHs.
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8.2.3 KopmneHue

Pbiba go/mkHa nUTaTbCs NOHOLLEHHbIM KOPMOM (NpuaoxeHue A) B SOCTATOUHbIX KONIMYecTBax, YToobbl
obecneunTb npuvemnemMblii Temn pocta. HeobxoaumMo nposBAATb OCTOPOXHOCTb, YTOGbI M36exarb
MWKPOGHOrO pocTa u MyTHOCTW BOAbI. [lNA pagyHol hopenn aTum yC/ioBMAM YA0BAETBOPAET YpoBeHb 4 %
macchbl Tena B geHb [2]. [16]. [17]. [18]. ExegHeBHan nopums MOXeT 6bITb pasfesieHa Ha fiBe paBHbIX YacTu
1 faHa pbibe B ABa npvema B AeHb, pasfdesfieHHbIX, No kpaiHel mepe. 5 yacamu. MNopumsa paccunTbiBaeTcs,
MCXOAS M3 Haya/lbHOro0 XMBOrO Beca pblbbl, AN KaXAOro TecToBOro akesapuyma. Ecnu pbibbl cHoBa
B3BELUMBAOTCA Ha 14 AeHb, NOPLMI0 PaccyMTbIBAOT NOBTOPHO. HyXHO oTKasaTtb pbibam B efe 3a 24 yaca [0
B3BELUMBAHNUA.

HecbegeHHas ega W hekanum JOSMKHbI YAANATbCA U3 aKBapuUyMOB KaxXAblii AeHb TLiaTeNbHOi
OUNCTKOM AHA KaXA0ro akBapuyma C MOMOLLbI0 BCAChIBAHUS.

8.2.4 CseT 1 Temneparypa

CBeToBOV nepuof U Temnepatypa BOAbl A0/HKHbI COOTBETCTBOBATb MOAOMbLITHbIM BuAam (CM.
npunoxexuve A).

8.3 TecToBble KOHLeHTpaunmn

OG6bIuHO TpebyeTcs NATb KOHUEHTpauuii TECTUPYEMOro BELLECTBA, HE3aBUCKMO OT WUCMbITATE/IbHOro
AunzaiiHa (cm. 7.3). MpeaBapuTesbHble AaHHbIE 0 TOKCUYHOCTU BellecTsa (HanpuMmep, pesynbTaTbl OCTPOro
TecTa Wunm npeaBapuTenbHOr0 UCCNEeA0BaHNs) AO/MKHbI NOMOYb NPU 0TGOPE COOTBETCTBYHOLLMX TECTOBbLIX
KOHLEHTpaumii. Ecnm ucnonb3yeTcss MeHblUe NSTU KOHLEHTpauWii, AO/KHO GbiTh AaHO 06bscHeHne. Camas
BbICOKasl TECTOBAs KOHLLEHTPaLWsA HE AO/XHA NPeBbIWaTh Npeaen pacTBOPMMOCTM BeLLecTBa B BOJE.

Ecnun ucnonb3yeTcs areHT NOBbILWAKLWMIA PpacTBOPUMOCTb, €ro 3ak/IunTeNlbHast KOHLEHTpauus He
JoMmKHa OblTb 6onbwe 0.1 MA/n U No BO3MOXHOCTM [AO/XKHA OblTb OAWHAKOBOW BO BCEX TECTOBbIX
akBapuymax (CM. NyHKT 6.6). OfHako, cnefyeTt nsberatb UCMONb30BaHNS TakMX BELLECTB.

8.4 KoHTpo/ib

Yncno KOHTPONbHbIX 00pasLoB 3aBUCMT OT Au3aiiHa TecTa (cM. pasgen 7). Ecnu wucnonb3yetcs
NOBbIWAOWMNIA PACTBOPUMOCTb areHT, AOMOMIHUTENIbHO CTaBUTCA Takoe XXe 4YUCN0 KOHTPONel areHTom
pacTBOpeHus.

8.5 YacTtoTa aHanUTMUYECKMX UCcnefoBaHnii n u3aMepeHnit

Bo TeueHMe TecTa KOHLEHTpauuio UCMbITaTe/IbHOrO BellecTBa ONpeaensioT uYepe3 pasHble
UHTepBasbl.

B nNpOTOYHOM 3KCMepuMMeHTe, pacxofbl pa3baBfAwLeil BoAbl M BbI3bIBAKLLETO OTpaB/ieHUe
MaTO4YHOro pacTBopa, Heo6XxoAUMO NPOBEPSATb MO BO3MOXHOCTY €XeHeAeslbHO, KOHLUEHTpauus He Ao/mKHa
MeHATbCSA 6onbwe yem Ha 10 % B TeyeHue TecTa. e TecTUpyeMble KOHLEHTpauun BeLlecTBa, Kak
oxugarT, 6yayT B npegenax = 20 % oT HOMUHaNbLHOW (T.e. B Npegenax AnanasoHa oT 80 go 120 %; cm. 7.2
- 7.6). pekomeHayeTCca aHanu3npoBaTb Kak MMHUMYM, Camble BbICOKME U CaMble HU3KME KOHUEHTpauuun B
Hauyane TecTa W uyepe3 HeAdesflbHble WHTEPBa/bI Nocne 3Toro. Ecnu oxmparwT 4UTO  KOHUEeHTpauus
UcnbITaTeNIbHOTO BellecTBa He ocTaHeTcsa B npegenax + 20 % oT HOMuHana (Ha OCHOBE AaHHbIX O
CTabunbHOCTM  UCNbITATE/IbHOTO  BellecTBa), Heo6XoAMMO MpoaHau3upoBaTb BCE UCMbITATeSIbHbIE
KOHLUEHTpaLun, B TOM Xe CamMOM pexuMe.

B nonyctatuyeckom (C OGHOBJIEHWEM) TecTe MpPOBEPSET, €CAW O0XMAAKT, 4YTO KOHLEeHTpauus
UcnbITaTeNIbHOro BellecTBa ocTaHeTcs B npegenax + 20 % OoT HOMMHanNa, pekoMeHAyeTcs aHanu3npoBsatb
caMble BbICOKME W CcaMble HU3KME TeCcTUpyeMble KOHLEHTpauuu cpasy mnocne npuroToBMEHUS 1
HenocpeaCcTBEHHO Nepej 06HOBMEHVEM B HAYane UCCefoBaHNA 1 eXXeHeaenbHo nocne atoro. [1nsa TecTos,
roe KOHUEeHTpaLumsa ucnbiTaTeslbHOro BeLecTBa, Kak 0XuaatT, He ocTaeTcsa B npegenax ¢ 20 % HoMuHana,
BCE WCMbITATe/IbHble KOHLEHTpauuu AO/KHbI ObiTb MNpoaHasiM3npoBaHbl MOCME CBEPX TOrO Xe camoro
pexuma, 4To 1 6osee ycToiumBbie BelecTsa.

6
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PekomeHayeTcsl, UuTo6bl pe3y/bTaTbl OCHOBbIBASIMCh HA B3BELUEHHbIX KOHLEeHTpauusx. OfHako, ecnm
[OCTYMHbI [OKa3aTe/IbCTBa, YTO KOHLEHTpauus TecTUpyemoro BellecTBa B pacTBOpe Y/A0B/ETBOPUTESIbHO
nosaepxusaeTca B npegenax + 20 % OT HOMMHANa WaM GbIIO NPOBEAEHO U3MepeHue HavasbHol
KOHLIEHTpauuy, Toraa pesynbTatbl MOTYT 6biTb OCHOBaHbl HA HOMUHAJIE W U3MEPEHHBIX BETMUYMHAX.

O6pasupbl, N0 BO3MOXHOCTM [O/DKHbl ObiTb  OTCOM/ILTPOBAHbI  WAW  OTLLEHTPMDYrMPOBaHBI.
LleHTpudpyruposaHme - pekoMeHgyemas npoueaypa. OfHako, ecnn UCNbITaTe lbHbIA MaTepuan He
afcopbupyeTca ounbTpamm, hnbTpaLmus Takke MOXeT 6biTb NpremMnemMa.

Bo Bpems TecTa pacTBOPEHHbIi kucnopoa. pH caktop 1 Temnepartypa AO/MKHbI GbiTb U3MEPEHbI BO
BCEX UCMbITATE/IbHLIX cyfax. MosiHasi XeCcTKOCTb, WEe/I0YHOCTb M COMIeHOCTb (eC/M MPUMEHUMO) AO/KHbI
ObITb M3MepeHbl B KOHTPO/Se M OAHOM akBapuyme C CaMoil BbICOKOW KOHLEeHTpauueii. PacTBOpPEHHbIi
KUC/IOPOA, U COMEHOCTb (EC/IU NPUMEHKMO) A0/DKHBI GbITb U3MEPEHBI, KaK MUHUMYM, TpU pasa - B Hauasne, B
cepefuHe 1 B KOHUE TecTa. B nonyctaTnyeckux Tectax pekoMeHAyeTcsi M3MepsaTh PacTBOPEHHbIN KUCI0pog,
6ofiee 4acrvo, XefnaTefbHO Nepej U Mocfne Kaxzaoro o6HOBMEeHUs WnW, No KpaiiHell Mepe, oavH pas B
Hegento. pH dakTop Ao/MKeH BbiTb M3MEPEH B HAUYasle 1 B KOHLE KaXK40ro 0GHOB/IEHWSI B CTATMHYECKOM TecTe
U. No KpaiiHeil mepe, exeHefeNbHO B AUHAMUYECKOM TecTe. XXeCTKOCTb U LIEe/I0YHOCTb [O/KHbI ObITh
U3MepeHbl OAVH pa3 B TeYeHue TecTa. Temnepatypa fOJ/XKHa KOHTPONMPOBATLCS HENPEPBIBHO, MO KpaiiHei
mMepe, B O4HOM TECTOBOM akBapuyMme.

8.6 HabnwopeHus

Bec: B KOHLe TecTa BCA BbIXUBaWLLaA pblba fO/KHA GbiTb B3BELUEHA XUBLIM BECOM WK B rpynnax
Nno TecToBbIM akBapuymMam, WM WHAWBUAYaNbHO. B3BeLUMBaHUE >MUBOTHLIX TECTOBbIMU akBapuyMamu
npegnouTuTensHell MHAMBUAYaSIbHOMY B3BELUMBAHWIO, KOTOPOE TPeGyeT WHAMBUAYaNIbHOW MapKupoBKM
pbi6. B cnyyae n3MepeHust OTAe IbHbIX BECOB, OTAENbHbIX 0CO6eli BbiGpaHHas TEXHMKA MapKUPOBKY A0MKHA
nsberatb TPABMVPOBAHNSA XMBOTHBIX (MOXET GblTb MCMOMb30BaHa asbTepHaTMBa XOJI0L0BOI MapKUpOoBKe,
Hanpumep C NOMOLLbI TOHKUX LIBETHbIX SIECOK).

Pbi6a BO BpeMsi UCMbITATE/ILHOMO MEpPUofa JO/KHA eXeAHEeBHO OCMaTpvBaTbLCS HA Hauuue nio6bIx
BHELUHWX OTK/IOHEHUIA (TakMx Kak KpOBOW3/UsIHWE, OGECLBEYMBaHUE), W atUnNU4yHoe mnoBefeHue. Bce
CcMepTesibHble ciydan Jo/MKeH 6blTb 3aperucTpupoBaHbl, MepTBasi pbl6a AOMKHbI YAANATLCA Kak MOXHO
ckopee. MepTBbIX pblGbl HE 3AMEHSIOT, YPOBEHb 3arpy3ku, W NJOTHOCTb MOCAAKM SIBASIETCA [OCTATOYHON,
4TO6bI M36EXAaTb BO3LEWCTBUA HA POCT Yepes3 N3MEHEHUS B YMC/E pbibbl HA akBapuyM. OAHAKO, KOIMYECTBO
KOpMa [,0/IXHO GbiTb afanTypoBaHo.

9 [laHHble 1 oT4yeT
9.1 O6paboTka pe3ynbTaToB

PekomeHayeTcs, UTo6bI CTAaTUCTMKA UCMO/Ib30Baslach M B Au3aliHe, U B aHa/n3e TecTa T.K. HACTOSILLMIA
cTaHOapT AonyckaeT 3HauyuTesNbHble U3MEHEHWs B NpoBeJeHVe 3KCNepuMeHTa B TOM. YTO KacaeTcs uucna
TECTOBbIX akBapuMyMOB, TECTMPYEMbIX KOHLEHTpauuii, KonmyecTBe pblibbl, U T4. BBMAY Hanuuma BapumaHToB,
3[eCb He NpMBOAMUTCA CreLvanbHOe PyKOBOACTBO MO CTATUCTUYECKOMY aHasun3y.

Temnbl pocTa He AO0/MKHbI BbIYMCIATLCA A1 TECTOBbIX aKBapuyMOB, €C/IM CMEPTHOCTb npeBbiwaeT 10
%. OfHaKo, CMEPTHOCTb fO/IKHA GbITb YCTAHOB/IEHA A1 BCEX TECTUPYEMbIX KOHLLEHTPaLUA.

B He 3aBNCMMOCTU OT TOrO, Kakoil MeToA Mcnosb3yeTcs AN aHaIM3a AaHHbIX, LeHTpasibHoe NoHATME
- cneundnyHbIn Temn pocTa § Mexay BpemMeHeM ti u BpemeHem tz. OH MOXeT 6biTb onpegeneH
HECKOMbKMMKU cnocobaMu B 3aBUCMMOCTM OT TOrO, MapKMpoOBasUCb /M pbiGbl MHAUBUAYASIbHO WK
MCMNO/Ib30BaJsIOCh CpeAHee YNC0 Ha akBapuyMm.

log, -log,u; 100
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|00

roe:

N - cneuundmyeckunii Temn pocta UHAMBUAYANbHOM’ PbIGbI:

r2- cpefHuii cneunduyecknii Temn pocTa Ha akBapuyM:

r3- ncesfo cneundmnyeckunii TemMn pocra;

W1, W2-. Bec oTAenbHOl pblGbl BO BpeMsi ti 1 t2, COOTBETCTBEHHO:

log W, - norapudm Beca oTAeNbHOI pbibbl B Havase nepuoja uccrefoBaHns;
log W2- norapudm Beca OT[e/IbHOi pbiGbl B KOHLE Nepuoja NCCnefoBaHus;

log IV - cpefHee uncno norapumMoB 3HauyeHuii W, Ans poibbl B akBapuyme B Hauane nepvoga

nccnenoBaHus;

log W2 - cpegHee uncno norapudmoB 3HauveHuii W2 ans pbibbl B pe3epByape B KOHUe nepuoja
nccnefoBaHns,;

tu t2- Bpems (4HW) B Havasie U KOHLUe nepuoja nccnenoBaHus;

r,, 12 r3 BblunMcnaT gns nepuoga ot 0 4o 28 gHen n, ecnn npumeHnmo, (To ecTb Korga u3mepeHune B
feHb 14 6b1no caenaHo) ansa 0 — 14unl4 — nepuogsl 28 AHeil.

9.2 AHanus pesynbTaToOB perpeccuein (MoLennpoBaHne KOHLEHTpPaLNA-0TBET)

3TOT MeToj aHanu3a ycTaHaB/MBaeT COOTBETCTBYIOLLYIO MaTeMaTUyecKylo CBS3b MeXAy YAe/bHbIM
TEMMNOM pocTa W KOHUeHTpauuei, n cnepoBatesibHO M03BOMSET oueHuTb ECX. T.e. BCe Heobxofumbie
3HavyeHna EC. HeT Heo6x0AvMOCTM MCMOMNb30BaTb 3TOT METOA BblUMCAEHUA T AN OTAENbHOW pbibbl (r,),
BMECTO 3TOr0, aHa/n3 MOXeT 6biTb OCHOBaH Ha CpefiHeM 3HauveHun Ana pesepsyapa I (12). ATOT nocnegHui
mMeTof npeanoytuTeneH. OH ABNAeTCA Takke 6osiee NpUrofHbiM B Cllyyae MUCNosb30BaHNUA CaMbIX MeskKux
BUOB.

OnpefeneHHble cpegHue TeMnbl pocTa Ana pesepByapa (r2) 4oMKHbI 6bITb NOCTPOEHbI rpadinyeckn B
CBAI3W C KOHLUEHTpaumeii g8 NOCTPOeHNA OTHOLIEHUS] KOHLEHTpaLMsA-0TBeT.

[ns Toro, 4To6bl BbIPA3WTb OTHOLIEHUS MexXAy 2 W KOHUEeHTpauuen, Ao/mkHa ObiTb BbiGpaHa
COOTBETCTBYIOLLLAA MOJEesb 1 3TOT BbIGOP AO/MKEH ObITb NOAAepXaH COOTBETCTBYIOLLUM pacCyXAeHNeM.

Ecnn konnmyecTBO pbibbl, BbDKMBLLEH B Kak[OM akBapuyMe HeOAMHAKOBO, TO MPOLLECC NOATrOHKM
MOAeNu NPOCTOl WU HENVHEWHOW [0/KEH 6biTb B3BELUEHHbIM, YTOGbI YYeCTb HepaBHble pasMepbl rpymnmn.

MeTof MNOATOHKM MOAEeNW [O/DKEH MO3BOAUTb OLEHUTb, Hanpumep, EC2 un pgucnopcuio  (nnim
CTaHAApPTHOE OTK/IOHEHWE WM [OBepuUTeNbHbIA NHTepBan). MFpadvk MoAenn fO/KEH OblTb Tak NOAOrHaH K
[aHHbIM, 4TOObI MOXHO 6bI1I0 YBUAETb afleKBaTHOCTb NOCTPOEHHOl mogenu (9). (19]. (20]. (21].

9.3. AHanus pe3ynbtatos Ans oueHkn LOEC

Ecnn TecT BkIYaeT MOBTOPHOCTb akBapUyMOB /1S BCEX YPOBHEW KOHUeHTpauuii, oueHka LOEC
MOXeT OblTb OCHOBaHa Ha fAucnepcMoHHoM aHanmde (ANOVA) cpegHeil yaenbHOW CKOpOCTM pocTa
akBapuyma (CM. NyHKT 8.1), a 3aTemM C MOMOLLbIO NoaxoAsliero metoga (Hanpumep, TectoB JaHHeTa uam
Yuneamesa ((13]. (14], [15], (22]) cpaBHeHus cpefHei r ANA KaK4OW KOHLEHTpaumMn co cpefHei r KOHTpOons,
4TO6bI OMpPeaenMTb CaMyro HW3KYH KOHLIEHTPaLMIo, Ans KOTOPOW 3TO pas/nune MMeeT 3HauvMoe 3HayeHvie Mnpu
0,05 ypoBHe BeposiTHOCTWU. Ec/m He BbIMOMHAKTCA Tpebyemble NpeAnosioXeEHNs MapamMeTpuyeckoro metoga -
HenapameTpuyeckoe pacnpegeneHne (Hanpumep, TecT LUanupo-Bunka) wam reTeporeHHas pucnepeus (Tect
BaptneTtTa), cneflyeT yuuTbiBaTh A5 NPpeobpa3oBaHns AaHHbIX OAHOPOAHON MacChl OTK/IOHEHUIA nNepes NpoBefeHNeM
[VCNEepPCMOHHOIO aHau3a WM BbIMosIHEHVE B3BeLLeHHbIX ANOVA.

Ecnn TecT He BKk/OYaeT MOBTOPHOCTb akBapuyMOB [/ BCEX YPOBHEN KOHLEHTpauuid, BbiMOSHEHUE
ANOVA. 0CHOBaHHOI Ha cpefHUX Temnax npupocTa A4/ akBapuyMma, HeuyyBCTBUTE/IbHO UM HEBO3MOXHO. B

8
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aTOol cUTyaumm KOMNpoMunCC 3aknvaeTcd B OCHOBbIBaHUU ANOVA Ha ncesno CI'IELI,I/ICbVILIHOM TemMne pocta
r3 ANA MHANBUAYANbHOW PbIGbI.

CpefHuin r3 gna Kaxoh TeCTUpyeMoil KOHLUEeHTpauum MoXeT 6biTb CpaBHEHa CO CpeAHUM 13 4NA KOHTpoNs.
LOEC moxeT 6bliTb onpegeneH kak npuBepeHo Bbiwe. CneayeT npusHatb, UYTO 3TOT meTon He yuyuTbiBaeT
M3MEHUYNBOCTb MEeXAY akBapuymamu 3a CYeT W3MEHYNBOCTM MexXxAYy OTAeNbHbIMM pbi6amu. OpAHako, Kak
nokasbiBaeT npakTuka (9], aTa Mex3KkBapuymMHass M3MEHUYMBOCTb ropas3fo MeHblle U3MEHYNBOCTU BHYTPW akBapuyma
(t.e. mexpay pbi6amun). Ecnu uHauBuayanbHble 0cob6u He OblAM BKAKOYEHbl B aHanui3, MeTon W30NMpPOBaHHON
naeHTUUKaLMM n ero 060CHOBaHME JOIKHbI GbiTb NPUBEAEHbI.

9.4 ViuTepnpeTtauna pesynbtatosB

PesynbTaTbl AO0/MKHbI UHTEPNPETUPOBATLCH C OCTOPOXHOCTbIO, €C/AM  U3MEepeHHble TOKCUYHble
KOHLIEHTpaUMM B TECTE HAXOASATCS Ha YPOBHSIX OKOJI0 Npeaenia 06HAPYXEeHNsi aHaIMTMYecKoro Metoaa unm,
B JI0NlycTaTMYeCKNX TecTax, Korja KOHUEeHTpauus TeCcTUPYeMOro BELLeCTBA CHUXAETCS B MEpuoj Mexay
HelaBHO NMPUrOTOB/IEHHBIM PACTBOPOM U nepej 06HOBNEHNEM.

9.5 NMpoTOKON UCNbITAHNSA

MpoTokoN UcnbITaHNA JOMKEH BKMtoYaTb B Ce6A CneayloLyo nHopmMauuio:

TecTupyeMoe BeLLecTBO:

- hm3nyeckasn npupoaa 1 cCOOTBETCTBYIOLME (PU3NYECKO-XMMUYECXME CBOWCTBA:

-faHHble O XMMWYecKON uaeHTUdMKauuu, BKIOYAA YACTOTY M aHa/IUTUYECKuii MeToh onpegeneHus
KO/IM4yecTBa TECTUPYEMOrO BELEeCTBa, €Cnn NPUMEHUMO.

MogonbITHbIE BUABI:

-Hay4yHOe Ha3BaHue, nopoja, pasmep, NOCTaBLLVWK, N06ble NpeaBapuTeNibHbIe MaHUNyAAauun, 1 T.4.

Ycnosus TECTUPOBAHUS:

-ncnonb3yemas npouegypa TecTupoBaHua (Hanpumep, nonycratuyeckas/c 06HOBEHMEM, NPOTOYHANA
(avHamunueckas), 3arpyska, NOTHOCTb Nocagku, 1 T.4.);

-On3aiiH  TecTa (HampuMep, 4YMCAO TeCTOBbIX akBapuymoB, TeCTUPyeMble KOHUEeHTpauun u
NMOBTOPHOCTK, YMCO PbIO 3a akBapuym):

- MeToj NpUroToB/IeHNS MaTOYHOro pacTeBopa M YacToTa 06HOBEHMSA (MOBbILWAKLWNA PACTBOPUMOCTb
areHT v ero KoHUeHTpauus Ao/kHa 6biTb NpUBeeHa, ecnn NCNosb3yeTcs);

-HOMUHasIbHbIEe UCNbITaTe/IbHbIE KOHLEHTpaLmMmn, CpeacTa N3SMepeHnst U Ux cTaHjapTHbIe OTKIOHEeHUA
B TECTOBbIX €MKOCTSIX W MeTOAbl, KOTOPbIM OHW G6biIM [OCTUrHYTbI W AOKasaTenbCTBa, YTO W3MepeHus
OTHOCATCH K KOHLLeHTpaumsam TeCTMPyeMOro BellecTBa B UICTUHHOM pacTBope:

- ocobeHHOCTM pa3baBnsatoweii Boabl: pH, XecTKOCTb, LLEeNOYHOCTb, TemnepaTtypa, KOHUEeHTpauums
pacTBOPEHHOTO KUC/I0poAa, OCTaTOYHble KosMuyecTBa Xxnopa (ecnn u3mepsncs), obwuii opraHnyeckuii
yrnepoj, B3BeLUEeHHble BeLecTBa, COMIeHOCTb TecTOBOM cpefbl (ecnu u3mepsnacb) M nwbble apyrve
clieNlaHHble U3MEepeHuns:

- KayecTBO BOAbl B Mpejenax TeCTOBbIX akBapuymax: pH. XecTKoCTb, TeMnepaTtypa U KOHLeHTpaums
pacTBOPEHHOrO Kucnopoaa:

- nogpo6Hasa nHdopmaumns o KopmaeHun (Hanpyumep, Tun Kopma(oB), UCTOYHUK, JaHHOE KO/IMYeCcTBO U
yacToTa).

Pesynbtarbi:

-[oKa3aTenbCcTBa, YTO KOHTPOJSIb COOTBETCTBOBA/ KPUTEPWIO AOCTOBEPHOCTM MO BbDKMBAEMOCTM U
[aHHble N0 CMEPTHOCTM B NI06ON N3 TECTUPYEMBIX KOHLEHTPAaLMIA;

-ACnosib3yemMble METOAbl CTaTUCTUYECKOTO aHannsa, CTaTUCTMKa, OCHOBaHHasa Ha. pensuvkauuv unm
pbl6e, 06paboTka faHHbIX U 06bACHEHUE NCMO/b3YEMbIX METOL0B:

- CBeJleHHble B Tabnvuy faHHble Mo 0cob6AM 1 cpefHUM Becam pbibbl B AHM 0. 14 (ecnun n3Mepsnoch)
n 28 cpepgHeakBapuymHble Wan fceBAo cneuudunyeckme Temnbl pocTa (€Cnn NPYMEHUMO) B TeyeHue
nepuogos ot 0 40 28 win. BO3MOXHO. 0 -14 un 14-28;

- pesynbTaTbl CTATUCTUYECKOTO aHanm3a (TO eCTb perpeccuoHHbit  aHanus wnam  ANOVA)
npeanoYTUTEsNIbHO B TabnYHol 1 rpacdmnyeckoit chopme. LOEC (p = 0.05) 1 NOEC unm ECx ¢ BO3MOXHbIMYU
CTaHAAPTHLIMY OLMGKamMK, ecim NPUMEeHUMO:

- yacTtoTa /1I06bIX HEOObIYHbIX peakynii pbibbl U BUANMbIE 3EKTbI, BbI3biIBAEMbIE TECTUPYEMbIM BELLECTBOM.
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MpunoxeHune A

(cnpaBouHoOe)

Buabl pbl6 aona TectmpoBaHua M COOTBETCTBYHOLWLIME YCNIOBUA TECTUPOBaAHUA

Tabnunua A.1
Bua PekoveHgy — ®otonep PekomeHay
emMble vop, emble
rpaHuLbl (4ac) rpaHuLpl
Temnepartyp HaYau1bHbIX
Cc) Becos (r)
PexkomeHayemble BUAbl
PapgyxHas 12.5-16.0 12-16 1-5
thopenb
Oncorhynch
us mykiss
[pyrvie xopoLuo onucaHHble BUabI
[HaHvno 21 -25 12-16 0.050 -
0.100
Danio rerio
Mepaka 21 -25 12-16  0.050 -
0.100
Oryzias
latipes

10

PexomeHay
emMas
TOYHOCTb
n3vepeHnii

okono 100
Mr

0oKosi0 1mr

0oKos10 1mr

MnotHo
CTb
nocagk
n (r/n)

1.2-
2.0

0.2-
1.0

MnotHo
CTb
3arpysk
nHa 1
n

5-10

5-10

Kopm

Cyxoli
KOpM Ans
nococesbl
X

Xugoii
Kopm
(Brachion
us.
Artemia)

XuBoi
KopMm
(Brachion
us.
Artemia)

Onvren
bHOCTb
Tecta

*28

*28

*28
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MpunoxeHne b

(pekomeHgyemoe)

HekoTopble XUMUUYECKNe XapaKTePUCTUKN pa36baBnsaiolLein Boabl

Ta6nuua B.1

BewecTtBo
B3BeLUeHHble YacTuLbl
O6LWWit opraHNyYecKnin yrnepog,
HenoHW3npoBaHHbI aMMOHWI
OcTaTouHbIii xnop
O6wme hochopopraHnyeckme necTuunabl
O6wme xopopraHnyeckne nectTuunabl +
NoSIMX/I0PUPOBaHHbIE GUeHNbI
O6LWuii opraHMyeckunii xaop

KoHueHTpauus
<20 mr/n
< 2wmr/n
< 1 mkr/n
< 10 mKr/n
<50 Hr/n
< 50 Hr/n

< 25 Hr/n

1
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MpunoxeHne B

(cnpaBouHoe)

Pag norapudMUYeckmx KOHLEHTPaLKUA NOAXOAAWMX ANA UCNbITAHUA HA

TOKCUYHOCTb
Ta6nuua B.1
KonoHka (4ncno koHueHTpauuin mexgy 100 n 10 unn mexgy 10 n 1)"
1 2 3 4 5 6 7

100 100 100 100 100 100 100
32 46 56 63 68 72 75
10 22 32 40 46 52 56
3.2 10 18 25 32 37 42
1.0 4.6 10 16 22 27 32
2.2 5.6 10 15 19 24

1.0 3.2 6.3 10 14 18

1.8 4.0 6.8 10 13

1.0 2.5 4.6 7.2 10

1.6 3.2 5.2 7.5

1.0 2.2 3.7 5.6

1.5 2.7 4.2

1.0 1.9 3.2

1.4 2.4

1.0 1.8

1.3

1.0
mCepusi U3 natn (Mnu 6onee) nocnefoBaTeNIbHbIX KOHLLEHTPAL A, KOTOPbIE MOTYT 6bITb BbIGPaHbl U3 KOJIOHKU. CpeaHue

TOUKM MEXAY KOHLEHTpauusaMu B KONMOHKe (X) HaxoAaTcs B KONMOHKe (2X + 1). MpuBefeHHble 3HauYeHUs, NpescTaB/eHsbl
KOHLEHTpPaUuMsiM1, BbipaXEHHbIMU B MPOLeHTax Ha eAuHuuy obbema wunu Beca (Mr/n wan MKr/n). 3HAYEHUS MOXHO

YMHOXWUTb UAWN pas3fennTb Ha N6YI0 BENNYUHY KpaTHyl 10 cooTBeTCTBEHHO. KonoHka 1 MoXeT 6biTb MCNONb30BaHa,
€Cc/in cyuiecTByeT 3HaunTesibHaa HeonpeaesiIeHHOCTb B OTHOWEHUM YPOBHA TOKCUYHOCTN.
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