MEXIOCYAAPCTBEHHbI COBET MO CTAHAAPTU3ALMMN, METPOIOTMW I CEPTUGUKALIN
(Mrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(1SC)

rOCT
MEXXTOCYLAPCTBEHHbBI 32538-
CTAHAAPT 2013

METO/Ibl UCMbITAHWI XI/IMIU/Il-IECKOI7I
NPOAYKLUNWN, MPEACTABNAIOWEWN OMNACHOCTb
NNA OKPY)XAILEW CPEAbI

OnpeaeneHne GUOKOHLEHTPALMM Ha pbibax B NPOTOY-
HbIX aKBapuymax

(OECD Test No 305:1996, IDT)

N3paHue orymanbHoe

MockBa
CTtaHgapTuHgopMm


http://www.kruzhevo-len.ru

FOCT 32538-2013

Mpeayucnosue

Lienn, ocHOBHblE NPUHLWMMbLI U OCHOBHOW NOPSALOK NPOBeAeHNA paboT No MeXrocyfapCTBeHHON cTaHAap-
Tu3auum yctaHosneHbl TOCT 1.0-92 «MexrocygapcrseHHas cuctema craHgaptusaumi. OCHOBHbIE MOJIOXe-
Hus» n TOCT 1.2-2009 «MexrocygapcTBeHHaa cuctema ctaHgaptusaumn. CtaHaapTbl MexXrocyaapcTBeH-
Hble. NpaBunaa 1 pekoMeHgauuM No MexrocyAapcTBEHHOW cTaHAapTusauun. MNMpasuna pa3paboTky, NPUHATUS,
06HOB/IEHUS Y OTMEHbI».

CsefieHna o ctaHgapTe

1 TMOArOTOBJIEH ®depepanbHbiM roCyAapCTBEHHbIM YHUTApHbIM npeanpuaTneM «Bcepoccuin-
CKWIA Hay4yHO-UccnefoBaTeNbCKUA LEeHTP cTaHgapTusaummn, mHdopmMauum u ceptudukaumn cbipbs, mate-
puanos u BewectB» (Pryn «BHULUCMB»); TexHuyeckum komnteTom no ctraHgaptusaumm No 339 «beso-
NacHOCTb CbipbsA, MaTepuasioB u BellecTB» PefepanbHOro areHTCTBa No TEXHUYECKOMY PeryninpoBaHunio u
MeTposiormmn

2  BHECEH ®egepanbHbiM areHTCTBOM N0 TEXHUYECKOMY peryiMpoBaHunio 1 MeTposiorum

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTu3auuu, MeTpoaorum n ceptudpukannm
(npoTtokon oT 14 Hoabps 2013 r. Ne 44-2013)

3a npuHATUE Nporonocosasnu:

Kparkoe Kog, cTpaHsbl CokpallleHHoe HaMmeHoBaHve
HaMmMeHoBaHwe no MK HaLMOHasILHOro opraHa no

cTpaHbl no MK (NCO 3166) CTaHaapTu3aumm

(NCO 3166) 004-97 004-97

ApmMeHus AM MwH3akoHOMUKN Pecny6nmkv ApMeHus
Benapycb BY loccTaHpapT Pecny6nvkn Benapycb
Kunprusua KG Kblproi3ctaHgapTt

Mongosa MD Monposa-CraHaapT

Poccus RU PoccraHgapt

TamKvK1CTaH T TamKuKcTaHaapT

4  HacTtosAwmin cTaHfapT WAEHTUYEH MexAyHapogHoMmy paokymMeHTy OECD Test No 305
Bioconcentration: Flow-through Fish Test (BuokoHueHTpauusa: OnpegeneHne GUOKOHLEHTpaUUM Ha pblibax
B MPOTOYHbIX akBapuymax).

MepeBof ¢ aHrnmiickoro si3bika (en).

CTeneHb cOOTBETCTBUSA - naeHTuyHas (IDT).

5 Mpukasom PefepasnbHOroO areHTCTBa N0 TEXHUYECKOMY PerysimpoBaHunio ¥ METPONOrMn oT 22 HoA6ps
2013 1. Ne 771-cT MexrocyfapcTBeHHbIli ctaHaapT TOCT 32538-2013 BBeAeH B feiCTBME B KayecTBe Ha-
LuMoHanbHoro ctaHaapta Poccuiickoin depepauuu ¢ 1 aBrycta 2014 r.

6 BBEJEH BIEPBbIE
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MHdopmaums 06 n3MeHeHNAX K HacToAaWweMy cTaHAapTy Ny6/IMKYyeTCsA B eXerogHo n3gasaemMom
NHOpPMaLMOHHOM yKa3aTene «HaunoHanbHble cCTaHAapTbi», @ TEKCT U3MEHEHW 1 NONpaBokK - B eXe-
MecsA4YHO n3faBaeMoM WHMOpPMaLMOHHOM yKasaTene «HauuoHanbHble cTaHgapTbl». B cnyyae nepe-
cMoTpa (3ameHbl) WM OTMEeHbl HacToslWero craHjapTa COOTBeTCTBYyloU,ee yBefomieHne 6yaeT
onyb/IMKOBAHO B eXeMeCAYHO u3gaBaeMoM MHOpPMaUWOHHOM ykasaTene «HauuoHanbHble cTaHgap-
Tbl». CooTBeTCTBYyOWaa MHopmaums, yBefoMIeHNne U TeKCTbl pasmellalnTcs Takke B MHJopMa-
LIMOHHOW cncTeme obLero nosib30BaHWA - Ha ouumanbHOM caliTe defepanbHOro areHTcTBa No Tex-
HUYECKOMY perynmpoBaHuio 1 MeTpoiormm B cetn NHTepHeT

©CrtaHgapTumdgopm, 2014
B Poccuiickoin ®epepauuy HacToAWmMiA cTaHAapT He MOXeT ObiTb MOMHOCTbIO WAN YaCTUYHO BOC-

nponseeeH. TmpaxunpoBsaH N pacrnpocTtpaHeH B Ka4ecTBe OCbVILI,VIaI'IbHOFO n3gaHus 6e3 paspeLweHuns Pepe-
PanbHOro areHTCcTBa No TeXHM4YeCKomMy peryimpoBaHuUo n MeTpoaorum
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BeepeHue

B noapo6Holi 0630pHOI cTaTbe NO GMOKOHLEHTpauuu, NoAroToBneHHoW AnoHueli (cheBpanb 1990).
6b1/1I0 peKkOMeH[0BaHO, 06bEAVHUTbL MNATb CYLLECTBYHOLWMX METOAO0B MO OonpeAesieHnto GUOKOHLEeHTpauum
O3CP (305 A - E) B eguHblii MeToA. B TO e Bpemsi npoBogunack pabota no aktyanusauuum PykoBoacTsa
305 E «MccnepoBaHve Ha pbibax B MPOTOYHbIX akBapvymax», nNpeAcTaBnsAoWmni N3 cebs U3MeHeHHbln me-
TOA MexnabopoTopHbIX UccnenoBaHuii [1). Bblo 4OCTUTHYTO cornalleHne, YTo akTyanM3npoBaHHas Bepcus
PykosogcTsa 305 E cTtaHeT ocHOBOI AN 06beAUHEHHOro MeToAa.

MexayHapoaHbili fokymeHT OOCP TecT Ne 305 npeacTtaBfisieT co060i KOHCOMMAMPOBAHHbIN BapuaHT
MeTo[a Ha OCHOBe NATU npeablaywmnx metogos (305 A - E) n 3ameHsieT ux. MeTo onucbeiBaeT npouenypy
4Nns onpeAeneHnsa noteHymana 6MOKOHLEHTPaL MK BELWECTB B pbibe B NPOTOYHbIX akBapuymax. Viccnegosa-
HVe pekoMeHAyeTCs MPOBOAWTbL B MPOTOYHbLIX YCMOBUAX, OAHAKO, NPV YCMIOBUW COOTBETCTBUSA KPUTEPUAM
npumMmeHnMocTun (M. naparpad 5.2) gonyckaetcs nposefeHne uccnefoBaHna B MoycTaTuyeckoM pexvme.
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M EXTOCYLAPCTBEHHB @ CTAHAOAPT

METOAb! UCMbITAHNMA XUMUUYECKOW NPOAYKLMW, NMPEACTAB/AIOWEN ONMACHOCTbL A1 OK-
PYXAIOLLEN CPEABI

OnpepeneHHO GMOKOHLEHTPaLMN Ha pbiGax B MPOTOYHbIX akBapuymax

Testing of chemicals of environmental hazard
Determination of bioconcentration in flow-through fish test

Jarta BBefeHus - 2014 - 08 - 01
1 06nacTb NPYMEHEHNSA

HactoAwwmii cTtaHpgapT ycTaHaBnvBaeT npoueaypy onpefeneHns BO3MOXHOCTM GUOKOHLEeHTpaumu
BEeLLEeCTB B Pblbe B NPOTOYHbIX akBapuymax.

MeTog AaeT noAapo6HOe onucaHve BbINOJIHEHWUS UCMbITaHWSA, NPefoCcTaBAsas NMpu 3TOM afeKBaTHYH
cBoboAy AN1A ajanTauuMum NpoekTa aKCnepumeHTa K YCM0BUSAM OTAe/NbHbIX nabopaTopuii, a Takxe ANA Bbl-
NMONHEHNA Pa3/INYHbIX OLLEHOK OMbITHLIX BellecTs. MeTog Hanbonee nogxoAuT Ansa onpefeneHnsa ctabuib-
HbIX OpraHnyecknx BeLLecTs, Ybu nokasaTtenun log PaH HaxoasaTca B npegenax ot 1,5 ao 6.0 (4). Ho Takxe
MOXeT MCNOoNb30BaTbCA CO CBepxmnodunbHbiMy BelectBamu (log P<k > 6,0). MNMpeaBapuTesibHass OLEeHKa
KoadhpmumeHTa 6UOKOHLEHTPaLMK, NHOrAa 0603HavYaemas kak K. AN Takux cBepxamnoubHbIX BELecTB
npeanosioXNTesIbHO 6yaeT Bbille, YeM oxugaemble KoaduumeHTsl 6MokoHUeHTpaunn (BCF,) B ctaTuye-
CKMX YCNOBUSX, Noslydaemble B Xofe NnabopaTopHbIX 3KCNepuMeHTOB. lMNpegBapuTenibHble OLEeHKN Koadhdu-
LyeHTa GMOKOHLeHTpaLMmn opraHMyeckux BeLllecTB co 3HadeHnemu log Pow npumepHo Ao 9,0 MoryT 6bITb
noslyYeHbl C MOMOLLbIO YpaBHeHNA BrHTelHa 1 ero coaBTOpOB.

MapameTpbl, KOTOpble XapakTepu3yT NoTeHunan GUOKOHLEHTPaL MM BKIOYAKOT: KOHCTaHTy Bennyu-
Hbl nornowexnsa (K,), KOHCTaHTy Be/MYMHbI BbiBefeHUs (K2) u koadpduumneHt 6uokoHueHTpauun (KBK
(BCFI19).

OnbITHbIE BelecTBa C METKOW CNOCO6HbI yNPOCTUTL aHanu3 06pasLoB BoAbl U Pbibbl U MOTYT UCNOSb-
30BaTbCA B C/lyyae HEO6XOAVMOCTM MPUHATUA pelleHus, cnefyeT M BbINOMHATbL UAEHTUUKaLMIO N KONn-
YeCTBEHHOE ornpefesnieHne NpoaykToB pacnaga. Mpu namMepeHnn obLlero KosimyecTsa OCTaTKOB C pajmoak-
TUBHOI MeTKol (Hanpumep, ropeHnem wnu pactBopeHuem TkaHu), pacyeT KBK npou3BogaT Ha ocHoBe uc-
XOAHOro COeAVHEHNs, akKyMy/IMPOBaHHbIX NPOAYKTOB O6MeHa BeLlecTB U acCUMWIMPOBAHHOIO yriepoaa.
Moatomy 3HaueHuss KBK. nosnyyeHHble Ha OCHOBE OCTATOYHOrO KO/MYecTBa BeLecTB C pafM0akTUBHOW MeT-
KOW. MOryT ObITb HeconocTaBumbl ¢ KBK, nonyyeHHbIMM Ha OCHOBE OMpeAesieHHOro XMMUYEeCKoro aHaamsa
O[IHOTO NMLIb UCXOLHOr0 coefuHeHns. B nccnengoBaHnsax, rae NCnonb3yoTcs BelecTBa C METKOW, npoueay-
pbl OYNCTKM MOMOTYT B onpeAeneHun 3HavyeHuss KBK, 0CHOBaHHOrO Ha MCXOAHOM COeAMHEHWU, a Takke AaTb
OLIeHKY rMaBHbIM NPoAyKTam o6MeHa BellecTB, B cilyvyasB HeobxoaumocTn. OnpegeneHne KBK ansa nexogHo-
ro coefiMHeHNs JO0/MKHO OCHOBbLIBATLCA Ha KOHLEHTpauuu WCXOAHOTo CoefMHeHns B pbibe, a He Ha obLuem
Konnyectse MeueHHbIX octatkoB. KBK. nonyyeHHble Ha OCHOBE O6LLEro KonnyecTBa MeYeHHbIX OCTaTKOB,
MOTYT CNYXWUTb OAHUM U3 KPUTEPUEB HEOOGXOAUMOCTU B UAEHTUMKaLMM NPOAYKTOB pacnaja v Ux konunye-
CTBEHHOM onpejeneHnn. Takke BO3MOXHO 06beAnHNTL nccnefoBaHve metabonusma pbibbl ¢ uccneposa-
HVemM GUOKOHLeHTpaLuy aHanm3oM 1 naeHTudukaLen ocTaTtouHblX KOMYECTB BELWECTB B TKaHSIX.

2 TepMuHbI, 0603Ha4YEHUA 1 onpefeneHns

B HacTosilLleM CTaHAapTe NpUMeHeHbl cneaytoLlie TepMUHbI C COOTBETCTBYIOWUMY ONpeAeeHUsaMU:

2.1 6uokoHuBHTpauunsa/6noHakonnenne (bioconcontration/ bioaccumulation): MoBbiWweHne KOH-
LleHTpaLummn nccnefyeMoro BelecTs B/Ha opraHuame (onpeAesnieHHbIX TKaHAX) OTHOCUTENIbHO KOHLEHTpaLum
nccnelyeMoro BeLecTsa B cpefie obutaHus.

2.2 KOHCTaHTa Benu4uuHbl BbiBeaeHusa (notepu) k2 (depuration (loss) rate constant): 3HayeHue,
onpegensioliee nokasaresib yMeHbLUEHNA KOHLEHTpauum nccienyemoro Bellectsa B pbibe (Mnun ee onpe-
[eneHHbIX TKaHAX) Nocne nepemeLleHns nccnegyemoii poibbl U3 cpedbl, cogepxalleli nccnegyemoe Belle-

CTBO B Cpeay, He coAepXallyto Takoe BeLecTBO (K2 BblpaXeHa B gHAX-1)

M3paHne oguynanbHoe
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2.3 KOHCTaHTa BenuuuHbl nornowexns k, (uptake rate constant): Yucnosas BenuuvHa, onpege-
nAlwan nokasatesnb MNOBbIWEHNA KOHLEHTPauunM uccnefyemoro Belectsa B/Ha uccrefyemoi pbibe (Mim
ee onpejenieHHbIX TKaHAX) B cnyyae, Korga pbi6a nogsepraetcs BO3AeiCTBUIO 3TOF0 XMMUYECKOrO BelecT-
Ba (ki BblpaxeHa B fHAX"1).

2.4 xoahpuumneHT pasgeneHnsa oktaHonysoga P,, (octanol-water partition coefficient): CooTHo-
LleHne pacTBOPUMOCTM XMMWUYECKOTO BeLLecTBa B H-OKTaHO/MEe U BOAEe B COCTOSHUN PaBHOBECUS, Takke Bbl-
paxaeTcsi. kak Ko.. Jlorapuchm Pavumcnonb3yetcs B kayecTBe NOTEHLMana XMMUYecKoro BeliecTsa kK 6Mo-
KOHLeHTpauuy B BOAHbIX OpraHn3Max.

2.5 nnato/ctaynoHapHoe cocTosiHue (plateau/steady-state): CocTosiHme, KOTOpoe AocTuraetcs,
Korga Kpusas rpadka OnbITHOTO BellecTBa, HakonneHHoro B pbibe (C,), ¥ BpPeMeHu CTaHOBMTCA napas-
NenbHON BpPeMEHHOI OCW. U pe3ynbTaTbl Tpex nocnefosaTteflsHO NPOBeAEHHbIX aHann3os C,, BbINO/HEH-
HbIX C obpasuamu, oToMpaemMbiMK, MO MEHbLUE Mepe, yepe3 KaxAable ABa [HS. KOTOpble He OTAuyalTCs
Apyr oT apyra 6onee, yem Ha * 20 %. a Takke Npu OTCYTCTBMM 3HAYMTENbHON PasHuLbl Mexay Tpems ne-
pvogamu ot6opa 06pasLoB. Ecnv aHanM3npyTCs CMellaHHble o06pasLbl, TO TPEGYETCS N0 MeHbLUel Mepe
YyeTblpe NocneAoBaTeNlbHO NPOBEAEHHbIX aHanusa. Ans MeaneHHo 0T6MpaembiX OMbITHLIX BELLECTB UHTEp-
Ba/1 B CEMb AHeli byeT caMbiM NOAXOAALMM.

2.6 chasa Bo3geicTBUs unu nornouweHns (exposure/uptake phase): Bpewms, B TeyeHne KOTOpOro
pbiba nogBepraeTca BO3AENCTBUIO MCCNEAYEMOro XMMNYeCcKoro BeLlecTsa.

2.7 chaza nocTBO3aelicTBUA nnm ouncTtkm (noteps) (post-exposure or depuration (loss) phase):
Bpewms, cnegytouiee 3a nepemMelleHneM mnccnegyemoii pbibbl U3 cpefbl, cogepxalleil uccnegyemoe Belle-
CTBO B Cpejy, CBOOOJHYIO OT MCCNefyemMoro BellecTBa, B TeYEHMe KOTOPOro u3yvaeTcs BbiBefeHue (Uu
ynucTan noTeps) BewecTsa U3 NCCneayemoin pbibbl (MK ee onpefeneHHbIX TKaHewn).

2.8 chakTtop 6uokoHueHTpaunu KBK (BCF unun K,) (bioconcentration factor): CooTHoweHne mex-
[y KOHUeHTpauveit nccnegyemoro BellecTtsa B/Ha pbibe unu onpegeneHHbix Tkausax (C, B Buge mr/r (vacrtei
Ha MWIMOH) W KOHLEHTpaLuein XMM1Myeckoro BellecTBa B okpyxatowein cpege (CwB Buge mr/r (4actein Ha
MUJIJINOH) B /11060 MOMEHT BPEMEHN B TedeHue hasbl NorioweHus.

2.9 dakTtop OWMOKOHUEHTpauunm cTaumoHapHoro cocTtossHuA (KEKSS mnn KB) (steady state
bioconcentration factor): ®aktop, He MEHALWMIACA 3HAYNTENIbHO HA MPOTSHKEHUN ANUTENILHOTO nepuoga
BPEMEHW, eC/N KOHLeHTpaLmMsa OnNbITHOTO BELLECTBa B OKpYXalLleil cpefie ocTaeTcs NOCTOSIHHOWN B TeyeHue
BCEro Nnepuoga BpeMeHW.

2.10 chakTop 6uokoHueHTpaunm (bioconcentration factor): KuHetnueckmini koapULNEHT KOHLEH-
Tpauuun (KBK* (BCFK)), paccuMTaHHbIii HENOCPEACTBEHHO HA OCHOBE KMHETMYECKMX KOHCTaHT ckopocTu (K,/k2
- CM. HVXeE).

3 O6Lme NonoxeHus

3.1 TecT cocToMT 13 ABYX YacTeii: dasbl BO3AeicTBMS (nornowexns) n dasbl NocTBO3aencTems (oun-
CTku). Bo BpemMsa ¢hasbl NornoweHns oThenbHble rpynnbl pbi6 OAHOrO BuAa NoABepralT BO3AeicTBUI0 06-
pas3yoB uccnefyemoro BelecTsa No MeHbLUIen Mepe B ABYX KOHLEHTpauumsax. 3aTeM nomeLlarT B NpoMexy-
TOYHYIO Cpefly, He cofepxallylo uccrnegyemoe BeLecTBO, A/18 NMPOXOXAeHUA dasbl ouncTku. flaHHas asa
Heobxoauma Bcerga, 3a UCK/IlYeHneM CrlyyaeB, Korga norfolleHve BellecTsa BO BpeMs nepsoii dhasbl oka-
3a10Cb He3HauuTesnbHbIM (Hanpumep, nokasatenb BCF meHblie 10). KoHueHTpauuio TecTupyemoro Belle-
CTBa B/Ha pblbe (WM cneumasnbHbiX 06pasLax TkaHu) OTC/NeXnBalT Ha NPoTsxeHun obeunx as Tecta. lo-
MWMO TECTUPOBAHUS C MPUMEHEHNEM [BYX Pa3HblX KOHLEHTpaLWA, KOHTPO/IbHYIO rpynny pbi6 nomeLjanT B
WAEHTUYHbIE YC/IOBUA 3a UCK/IOYEHWEM OTCYTCTBUSA B cCpefle TeCcTUpyemoro BellecTBa /1 COOTHECEeHUSA
BO3MOXHbIX HEraTVBHbIX NOCNEACTBUIA, HabnogaemblX B ABYX NEPBbIX TECTUPYeMbIX rpynnax c nokasaTe-
NSIMW KOHTPOJIbHOM Tpynnbl U NOAy4YeHUss nHdopmMauuy o ()OHOBOM YPOBHE KOHLEHTpauuum TecTupyemoro
BellecTsa.

3.2 ®asza nornoweHns gauTcsa 28 CyT 3a UCK/IIYEeHWEeM CllydyaeBs, Korja cTauuoHapHOe COCTOsiHue
pocturaeTcs paHblie. CTauMoHapHoe COCTOsHWE AocTuraeTcs NPy 3HaYeHUN KOHLEeHTpauuu nccnenyemMmoro
BellecTBa B pbl6e B Npobax, B3ATbIX C ABYXAHEBHbIM MHTEPBA/IOM W pasnunyarolmxcs He 6onee yem Ha 20
%.

MporHosnpoBaHne AANTENBHOCTU (ha3bl NOT/OWEHNA U BPeMEeHW HacTyn/eHuss CTauuoHapHOro co-
CTOSIHUSI MOXET OCHOBbIBATLCS Ha YpaBHEHWAX, NPUBEAEHHbIX B NPUIOXKEHUN B.

dasy oUMCTKM HauMHaT C NepeMeLLeHns pbibbl B YUCTbI COCY[, C aHasIOTMYHOI cpefoli 6e3 coaep-
XaHua TecTtupyemoro BellectBa. KoadyhuumeHT GMOKOHLEHTpauMM paccunTbiBalOT OAHOBPEMEHHO U Kak
cooTHoweHve (BCFSS koHueHTpauuu B peibe (C,), n B Boge (CJ B npegnonaraemMblii MOMEHT CTalMOHApPHO-
r0 COCTOSIHWA, W KakK KMHeTUYecknii koaddpuumeHT 6rnokoHueHTpauun BCFK, ABNSAOWMIACA COOTHOLIEHWEM



FOCT 32538-2013

KOHCTaHT nornoweHus (K,) 1 BblaeneHns (K2) npu ycnosum, 4To GUOKOHLEHTpaLUsa MOXeT ObiTb npejAcTas-
NeHa peakuvei nepsoro nopsgka \

3.3 Ecnu B TeueHune 28 gHel ctaausi CTabubHOCTM He HacTynaeT, (pasa nornoweHns npogiesaeTcs
[0 ee HacTynneHwsa unu Ao 60 AHell, B 3aBMCUMOCTY OT TOrO, YTO HACTYNWUT paHblUe; Nocne 3TOro HayuHa-
eTca hasa oumncTkm.

3.4 KoHCTaHTa MornoweHns, ouncTkn (NoTepu) KOHCTaHTa (MU KOHCTaHTbI, ANA NOAYYEHUS KOTOPbIX
npuMeHsATCSa 6onee CnoxHble Mogenu), KoahdnLUNeHT BNOKOHLEHTPaLMK, a Takke, ecin BO3MOXHO, npe-
[len [NOCTOBEPHOCTU ANS KaXA0ro M3 3TUX NapaMeTpoB paccyMTbiBalOTCSA Npu NnomMoLwm mogeneii, Hanbonee
COOTBETCTBYIOLMX MOMYYEHHbIM AAHHbIM NO KOHLEHTpaLumn B pbibe 1 B BOAe.

3.5 KoadhdpmumeHT GMOKOHLEHTpauun BblpaxaeTcs (yHKuuen obuiero Beca pbibbl BO BIaXHOM CO-
CTOSIHUW. B onpegeneHHbIX Lensx, MoryT UCNonb30BaTh cneyunanbHble 06pasLbl TKaHU UK opraHbl (Hanpu-
Mep. MbilLbl, N€YEHb), €C/IN Pbliba 4OCTATOYHO BE/IMKA, KPOME TOro pbiba MOXeT ObiTb pasfeneHa Ha dune
N BHYTPEHHOCTU. Tak Kak A1 MHOTMX OpraHMyecknx BeLLEeCTB CYLLeCTBYeT 3aBUCHMOCTb MexAy MOTeHLU-
anbHol GMOKOHLUEHTpauuein 1 AMNouAbHOCTLIO. HanuyecTByeT COOTBETCTBYHOLAA B3aMMOCBA3bL Mexay
KONMYeCcTBOM Xupa B TeCTUpyeMoWi pbibe n HabnogaeMbiM ypoBHEM OGUOKOHLEHTpauun TecTupyemblx Be-
wecTB. Takum 06pa3om, A8 CHUKEHUS BO3LENCTBUA 3TOW NpUUMHBI BapuaTMBHOCTM B pe3y/bTaTax TecTa,
[ONS BeLLecTB C BbICOKON nunogunbHocTblo (T.e. umetowux log Pa, > 3) 6uokoHUeHTpauuo cnegyet onpe-
[enATb OTHOCUTENIbHO KOMMYeCcTBa XUPOBOI TKaHW B AOMOMHEHWE K Becy Bceil Tywun. CopepxaHue xupa
[O/MKHO, N0 BO3MOXHOCTMW, ONpeAenATbCs Ha TOM Xe 61MoNornyeckom matepuane, YTo U NpUMeEHsEeMbIi Ans
onpegenexHns GMOKOHLEHTPaLuy TeCTpyeMoro BeLlecTsa.

4 TloArotoBKa K UCMbITAHUIO

4.1 NMopArotoBka nccnenyemoro sewecrsa

4.1.1 TMepepn npoBefeHneM TecTa Ha GUOKOHLEHTpauuio Heobxogumo cobpaTtb cnegytoLyo nHdop-
Mauuio 0 BellecTBe:

-pacTBOopuMOCTb B Boge (3J;

-koadhhpmumeHT pasgeneHns oktaHon/soga, Pos, B cootseTcTBum ¢ [4], [5]. [9];

-rnMaponn3, B COOTBETCTBUM C [6];

-choTonpeBspalleHne B BoAe, 0OYCNOBMEeHHOE BO3AECTBMEM €CTECTBEHHOrO WM UCKYCCTBEHHOrO
COJTHEYHOTO CBETA, W B YC/I0BYSX OCBELLEHNS MPUMEHAEMOr0 A4/15 NPOBEAEHUS TecTa Ha brokoLeHTpauwio (103;

-NMOBEPXHOCTHOE HaTsHKeHUe (415 BeLecTB, Y KOTOPbIX Hesb3s onpefenuts log P<«) [7]:

-faBneHve napos [8];

-nonHas 6uopasnaraeMocTb (ecnu NPUMEHNMO), B COoTBeTCTBUM C [11].

4.1.2 OnpegensioT JONONHUTENBbHYIO MHDOPMaLMI0 O TOKCUYHOCTU ANS BUAOB Pblb, UCMOMb3YyEMbIX B
TecTMpoBaHuu, NPeanoYTUTENbHO acMMnToTMYeckoe 3HaveHne LCso.

4.1.3 TpebyeTca Ha/nMume COOTBETCTBYIOLLEIO aHa/MTUYECKOro MeTofda C W3BECTHON TOYHOCTbIO U
YyBCTBUTE/IbHOCTbLIO A/151 KONIMYECTBEHHOTO ONpefieNleHns BellecTBa B TECTOBbIX pacTBopax u 6uonoruye-
CKOM MaTepuasne, a Takke noApo6HOCTM NOATOTOBKN TECTUPYEMbIX 06Pa3LIOB U UX XpaHEHUS.

4.1.4 fonmKeH 6biTb M3BECTEH aHaNMTUYECKVUl nNpefen YyBCTBUTENbHOCTU ANA onpefeneHus cogep-
XaHusa nccnegyemoro Belectsa B Bofe M B obpasuax TkaHu pblb. B cnyyae TecTupoBaHusA BellecTBa C
MeTKOW 14C. AO/MKHO GbITb M3BECTHO NPOLEHTHOE COAEPXKaHNe pagnoaKkTUBHbLIX MPUMECeiA.

4.2 HafexHocTb TecTa

TecT cuMTaloT HafeXHbIM NpU COBNIOAEHNN CNeayoOLLNX YCNOBUIA:

- KonebaHve TeMnepaTtypbl MeHee +2 °C:

- KOHLEeHTpauna Kknuciopoga B pactsope He Huxe 60 %;

- KOHLEHTpaumMsa TeCTUPYeMOro BelLecTBa B pe3epByapax coctaBnset
+20 % OT CpefHNX 3HAYEHWN, NONYyYeHHbIX B ha3e NornoLeHus;

- KONMYeCTBO NleTaslbHbIX UCXOAOB WAWN APYrUX HeraTWBHbIX NOCNeACTBWiI/3ab60neBaHni. kak B KOH-
TPO/NbHOW. Tak 1 B TECTUPYEMOI rpynnax pbl6 cOCTaBnseT K KOHUy TecTa He 6onee 10 %; B cnyvae ecnim
BpeMs npoBefieHns TecTa 6bl1I0 YBEIMYEHO HA HECKONbKO Hedenb WAV MeCcAaueB, feTallbHble ucxodbl 1
npoyne HeratuBHble NOCNEACTBUS B 06enx rpynnax pbib 4O/HKHbI COCTaBnATb MeHee 5 % B MecsL, U He npe-
BbiwaTb 30 % 3a BeCb Nepuoj TeCTUpoBaHuUS.

4.3 KOHTpO/IbHbIE Npenaparthbl

MprMeHeHne KOHTPOJIbHbIX NpenapaToB C W3BECTHOW MOTEHLUManbHOV BO3MOXHOCTbIO GUOKOHLEH-
Tpauuy MOXET OblTb YMECTHbIM B 3KCNEPUMEHTa/IbHON MeToAVKe, ecn B Hell eCTb He06X0AUMOCTb.

4.4 O6opypoBaHune

Ecnn peakuys He nepBoro nopsaaka, cnefyet Ucnosb3osarb 60s1ee CroXHble mogenun (CM. npunoxeHne ﬂ,)
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CnepyeT n3beratb MCMo/b30BaHWA MaTepuasnoB A1 BCeX yacTeil o6opynoBaHWs, KOTOpble MOryT
pacTBOPUTLCSA, BbICTYNUTL B kayecTBe COpbeHTa Uan BblAenMTbCA B pacTBop, W, TEM CambIM, OKka3aTb Hera-
TUBHOE BO3JeliCTBMNE Ha Pblby.

MoryT NpYMeHsATbCA CTaHAapTHbIE MPAMOYTO/bHbIE UAN LWIMHAPUYECKe pe3epByapbl, N3rOTOBNEHHbIe U3
XMMUYECKN HeaKTUBHOIO MaTepuasia 1 NoAxXoAsLLMe Mo eMKOCTH C yYeToM npejnonaraeMoin 3arpy3ku.

VMicnonb3oBaHne MArkMX NAacTUKOBbIX TPYOOK JO0/MKHO OblTb MUHMMaNbHLIM. PeKoMeHayeTcss UCnosnb-
30Batb TedoH (R), HepxaBelLy cTanb U/Wan CTeKNsAHHbIe Tpy6kn. NS BeLwecTB ¢ BbICOKAM KO3 uum-
eHTOM agcopbunmn, Hanpumep, CUHTETMYECKUX NUPETPOMAOB. MOXET NOoTpeboBaTbCsA CUNAHM3NPOBAHHOE
cTekno. B Takmx cnyyasx o6opyfoBaHmMe Noc/ie UCNob30BaHWA JO/MKHO OblTb YHUUTOXEHO.

4.5 Boga

4.5.1 Bopy ANS TECTOB NOSYYalOT U3 YNCTbIX U OAMHAKOBbLIX MO Ka4ecTBY BOAbl NCTOYHMKOB. KayecTso
BOAbI A1 pacTBopa fJO/MKHO ObITb Takum, 4TO6bl 06eCcneyunTb BbhKMBaHWE BbIGPaHHbIX /18 TECTUPOBaHUA
BMAOB pbl6 Ha Bpems ajantayum U camoro TecTMpoBaHus 6e3 NosiBeHWs aHopMasibHbIX NPU3HaKOB BO
BHELUHEM Buie n noeefeHun ocobeil. B Boge 0cobun f0MKHbI GbITb CNOCOGHBI K XWU3HW, POCTY U pasMHOXe-
HUIO (HanpumMep, B KayecTBe NabopaTopHbIX KY/bTYp WAN B UCCNEf0BaHUN HA TOKCUYHOCTb Ha NPOTSXEHWUM
BCEr0 XXU3HEHHOro Uukna). Jo/mkHbl 6bITb U3BECTHLI CNeAyloLL e nokasarenn Boabl:

- YpoBeHb pH;

- XECTKOCTb;

- 06Lee KONMYeCTBO HEPACTBOPUMBIX MPUMECEIA;

- cogepxaHue o6LLero opraHNYeckoro yrinepoga u, npyu HeobxoAnMMOCTW, aMMOHUS, HATPUTA, L enoy-
Hble CBOICTBa,;

- COJIEHOCTb (A1 MOPCKUX BUZOB).

B npunoxeHun A faHbl pekoMeHfyeMble MakCMMasibHble nokKasaTtenn psfa xapakTepucTtvk Ans npe-
CHOWi 1 MOpCKOW BOAbl, NPUMEHAEMOW B TECTax.

4.5.2 KauecTBO BOfbl fJO/IKHO 6bITb OANHAKOBLIM B XOfie BCEro TecTa.

YpoBeHb pH gomkeH Haxoautbeca B npegenax ot 6,0 4o 8,5 pH. B xo4e TecTa OH MOXeT KonebaTtbcA
B npegenax +0.5.

Bo n3bexaHne HexenaTenbHOro BAWSHUS BOAbl B pacTBOpe Ha pesynbTaTbl TecTa (Hanpumep, KOM-
nnekcoobpa3oBaHus TECTMPYEMOro BeLecTBa) WK HeraTMBHOrO BO3AEWCTBUSA Ha TecTupyemble BUapbl pblb,
npo6bl BOAbI AO/MKHBI PEryNApHO 6paTbCcs Ha aHanus.

Heobxogumo onpefenaTb cofepxaHue Taxenblx MeTannos (Hanpumep, Cu, Pb, Zn, Hg. Cd, Ni), oc-
HOBHbIX aHVWOHOB M KaTMOHOB (Hanpumep. Ca. Mg. Na, K, Cl. SO*), nectnungos (Hanpumep, obuiee cogep-
XaHve hoctopopraHNYecKnx 1 X0popraHnyeckux NecTuumMaoB), cogepxaHme 06LLero opraHMyeckoro yr-
nepoja ¥ B3BELUEHHbIX TBEPAbIX YacTul. AHann3 MOXHO MPOBOAWTbL, Hanpumep, pas B Tpu mecsAua, no-
CKOMbKY MpoBepsiemMasi Boja CoOXpaHseT 0THOCUTE/IbHO OAUHaKoBble cBolcTBa. CocTaB BOAbl COXpPaHAETCH B
TeuyeHve, N0 MeHblUeli Mepe, O4HOro roga, oTbopbl NPO6 Ha aHann3 MOryT MPOBOAMTLCS pexe, UHTepBasbl
Mexay oTopaMn MOryT 6biTb YBENIMYEHbI (Hanpumep, 4,0 Noayroaa).

4.5.3 lMpupogHoe cofepxaHue vacTul, Takke Kak n obliee coepXaHue OopraHuM4eckoro yriepoga
(TOC) B BOAge, [OMKHO BbITb KaK MOXHO HWXe BO usbexaHne afcopbumm TecTUpyemoro BelecTBa Ha opra-
HMYECKOM BELLECTBE, YTO MOXET NPUMBECTU K CHUXEHWIO ero 6Mo0rmyeckoil AoCTynHOCTU. MakcmmanbHO
JonycTrMoe 3HayeHue cocTaBnseT 5 Mr/ n gna TBepAbix yacTuy, (Cyxoro BelyecTsa, He npoxopsiero 0,45
MKM unbTp) 1 2 Mr/n Ans o6Lliero opraHudeckoro yrinepoga (npunoxeHuve A). MNpu HeobxoAnmocTu, Boay
nepeg ynotpebneHvem cnegyeT oThuabTpoBaTh. YBENUUEHNE COAEPXKaHUS OpraHnYecKkoro yrinepoga B BO-
[e n3-3a nonagaHns B Hee NPOAYKTOB XU3HEAEeATeNbHOCTN pbi6 Y OCTATKOB KOPMa A0/HKHO 6biTb HACKONbKO
BO3MOXHO MWHUMasbHbIM. B TeueHne BCero Tecta KOHLEHTpauus OpraHMyeckoro yrnepoga B ucnbiTatesib-
HbIX pe3epByapax He AO/KHAa NpeBblllaTb KOHLEHTPaLuio OpraHu4yeckoro yrnepoja, BblAensiolierocs us
1ccneAyemoro BeLecTsa U. eC/v OH UCMOb3YeTCs, PacTBOPSOLLEro areHTa 6onee, yem Ha 10 mr/n (+ 20 %).

4.6 PacTtBopbl A1 TeCTUPOBAHMUA

46.1 McxopaHblli pacTBop MccrnefyemMoro BellecTBa FOTOBUTCA COOTBETCTBYIHOLLElN KOHUEeHTpauuu.
MpepnouTnTenbHO, YTOGbI NCXOAHbIV pacTBOp Obl1 NOArOTOBAEH NyTEM NPOCTOro CMeLWvBaHusa unu B3bas-
TbIBaHUS TECTMPYEMOTO BellecTBa B Boge. He pekomeHayeTcsl UCNOMb30BaTh pacTBOPUTENIN UK AUCTEPTU-
pyloLlme (pacTBopsoLMe) peareHTbl; TEM He MeHee UX NMpYMeHeHve JonyckaeTcsa ANna AOCTUXKEHUS Heob-
XOAMMOI KOHLEHTpaLMM UCXO4HOTO pacTBopa. B kayecTBe pacTBopuTeneii MoryT BbiCTynaTb 3TaHO/, MeTa-
HOM, 3TUNEHININKO/Ib MOHOMETW/IOBbIV 3up, AVMETUNOBbIA NP ITUNEHINNKONA, AumeTundopMmaMmg v
TPUITUNEHINNKONL. W3 gucneprupylowmx peareHToB npumeHstoTcs Kpemodop RH40 (Cremophor RH40),
TeuH 80 (Tween 80), metunuennnosa 0,01 % n HCO - 40. CnefgyeT C OCTOPOXHOCTbIO NMPUMEHSATL pea-
reHTbl. Nerko noggatwllnecs 61oNorMyeckomMy pasfioXeHuio, Tak Kak OHW MOryT Bbi3BaTb npobnembl pocTa
GakTepuii Npu TeCTUPOBaHWM B NPOTOYHbLIX akBapuymax. TecTupyemMoe BEeLLeCTBO MOXET HecTV paamoak-
TUBHYIO METKY U I0/HKHO UMeTb MakCUMasibHY0 YNCTOTY (NPeAnoyTUTENbHO > 98 %).

4
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4.6.2 Mpu npoBefeHUN TeCTUPOBAHUA B NPOTOUYHLIX akBapuymax, cuctema, HenpepbIBHO BBOAALLAA U
pasbaBnawoLas UCXOAHbIN pacTBOp TeCTUPYEMOro BelecTsa (Hanpumep, AO3VPYIOLWUA Hacoc, NponopLyo-
HanbHbIA pacTBOpPUTENb, CUCTEMA caTypauun), Ao/MKHA BBOAWUTL B pe3epByapbl TECTUPYEMOe BELLeCTBO B
COOTBETCTBYHOLLEW KOHLEHTpaLuK.

MpegnoyTuTensHo, 4YTobbl B TeYeHMe [HA pPacTBOP B pe3epByapax MOSIHOCTbIO CMEHSNCH NATb pas.
MpoToyHas mofens ABnseTca Haubonee NpeAnovTUTENBHOW, KOrAa ee NPUMEHEHUEe HEeBO3MOXHO (Hanpu-
Mep. Korga TecTupyemble OpraHv3mbl NOABEpPralTcs HeraTVBHOMY BO3[eiCTBMIO) BO3MOXHO WMCNO/b30Ba-
HVe NoslyHenpepbIBHOIO MeToAa, Npu YCoBUmn cobiofeHunsa Kputepmnes HafexHocTu Tecta. CKopocTb NoTo-
Ka MCXOHOro pacTsopa 1 Bofbl AO/HKHA 3aMepATLCA 3a 48 Yacos 10 Havasna TeCTUPOBAHUA U XOTS Obl pa3 B
[JeHb B Xofe TecTupoBaHuWA. PekoMeHAyeTcsa BK/IuYaTb B 3Ty MPOBEPKY OnpeAesieHne CKOPOCTU TeYeHUs
NMoTOKa Yepes KaxAylo OMbITHYH0 KaMepy, NMOCKOJIbKY CKOPOCTW MOTOKOB, Kak MexAay Kamepamu, Tak U B HUX.
He [0/MKHbl oTnyYaTbes 6onee yem Ha 20 %.

4.7 Bbi6bop BUA0B OpraHn3MoB 418 TECTUPOBAHUSA

BaxHbIMU KpUTepuamMun npu Bbl6ope BUAOB ABNAOTCA UX AOCTYMNHOCTb, pa3Mep 1 BO3MOXHOCTb Y/0B-
NeTBOPUTENBHO cogepxatb Ux B naboparopun. OCTanbHbIMU KpUTEpUaMU Npy BbiGope BUAOB Pblb SBAAIOT-
cA BO306HOB/EHME BUAA, KOMMepPUYecK/e, 3KONOrMYeckme coobpaxeHuns, a Takke BOCNPUMMUYMBOCTb BUAA,
yCMeLwH bl ONbIT MPOWAOro 1 T.N. PekomeHAyeMble BUAbI A8 UCCNefoBaHui AaHbl B npunoxeHun b. Uc-
nosb30BaTbCA MOMYT W Apyrve BUAbl, HO 3TO NOTpPebyeT agantauuy npouegypbl UcnbiTaHusA, fabbl obecne-
YnTb NoaxoAsLiMe ycnoBuUA UCMbITaHUA. B aToM cnyvae B OT4YeT BKOYaloT 060CHOBaHWe Bblbopa Buaa u
MeTofa, Kakne OblIn NPUMEHEHbI AN UCNbITaHUS.

4.7.1 MNpwu BbIGOPE BUAOB AN TECTUPOBAHUS OLLEHUBAIOT:

- AOCTYMHOCTb:

- BO3MOXHOCTb NOJIy4YeHUss 3K3EMNIAPOB YA0BHOro ANA NPOBELEeHNS UCCNefoBaHUsA pasMepa U cos-
JaHvsa yLoBNeTBOPUTENbHbIX YCNOBUIA KX XMU3HW B N1abopaTopHbIX YCMOBUSX:

- pekpeauvoHHY0 LLeHHOCTb BUAOB;

- KOMMEPYECKYIO LIeHHOCTb BUAOB;

- 3KOJIOTMYECKYI0 LLeHHOCTb BU/O0B;

- CpPaBHUTE/IbHYI0 YYBCTBUTENIbHOCTb;

- yCreLHoe UCMnosib30BaHne B NpoLoM 1 T. 4.

Cnncok pekoMeHAyemblX A1 TECTUPOBaHUA BUAOB NpuBefeH B npuioxeHun b. Mpoune Buapl takke
MOryT NoABepraTtbCs TECTUPOBAHUIO, B 3TOM C/lydyae MOXeT noTpeboBarbcsi U3MeHeHue npoueaypbl TecTu-
poBaHuA ANA CO3faHNsA ONTUMasbHbIX TECTOBbIX YCNOBWIA.

B aTtom cnyyae AO/MKHO ObITb NOATOTOBEHO 060CHOBaHNE Bbi6Opa KOHKPETHOTO BUAA U aKCNepUMeH-
Ta/lbHOro MeTofa TECTUPOBAaHUA.

4.8 CopepxaHue pblobl

4.8.1 Apantauusa K HOBOI cpefe, BbIbpaHHOW ANs TecTa rpynnbl pbi6. AAUTCA NO MEHbLUe Mepe ABe
Hegenn. Ocobu [OMKHBI COAEPXATbCA B BOAE TOW Xe TemnepaTtypbl U Nony4yatb TOT Xe pauuoH, Y4To 1 B
Xofie NpeAcToALLero UcciefoBaHuns.

4.8.2 Yepes 48 vacoB agantauuv NOACUATLIBAIOT KOMMYECTBO JleTallbHbIX UCXOA0B M NPOU3BOAUTCA
OL,eHKa B COOTBETCTBMM CO CEAYIOLWMMU KPUTEPUAMMU:

- Npu NeTanbHbIX Ncxogax Bbiwe 10 % nonynsAuuy 3a ceMb AHel 6pakyeTcst BCsS naptus:

- Npn NeTanbHbIX ncxogax oT 5 % Ao 10 % nonynaummu 3a ceMb AHEN NpoaseHne nepuoga agantauyum
ele Ha cemb AHel;

- NpY neTanbHbIX UCXogax meHee 5 % nonynsauun 3a cemb AHeR pe3ynbTat npuHumaeTcsa. Ecam B no-
cnegywouime cemb AHel KONMYeCTBO leTasbHbIX UCXOA0B NpeBbiwaeT 5 %. BCA napTus 6pakyeTcs.

4.8.3 Ocobu, yyacTBOBaBLUME B TECTUPOBAHUN, HE JO/MKHbI UMETb BUAVMbIX NPU3HAKOB 3a601eBaHui
WIN aHoMasbHbIX NPU3HakoB. BonbHaa pblba fo/mkHa 6bITb yMepLBieHa. Ocobu He [O/KHbI NoyyaTb Ka-
KOro-nn6o fieyeHns B TeyeHune AByX Hefefb, NpeAwecTBYOWMX TECTY, WX B XOA4Ee CaMOoro UccneoBaHus.

5 lMpoBeAeHve uccnenoBaHns

5.1 MpeaBaputenbLHoe uccnegosaHne

MpoBegeHne npefBapuTelbHONO TECTUPOBAHUA MOXET ObiTb MONE3HO ANA OonpejAeneHns onTuMalb-
HbIX YC/IOBWIA UccneaoBaHUs NS KOHKPETHOrO TecTa, Hanpumep, Bbibopa KOHLeHTpauuu(ii) nccnefyemoro
BellecTsa, ANNTENbHOCTU ha3 BO3AEVCTBUSA N OUUCTKN.

5.2 YcnoBus Bo3geicteusa

5.2.1 AnuTenbHOCTb pasbl BO3AEWCTBUSA

5.2.1.1 OueHka ANUTENbHOCTY (hasbl BO3AENCTBMA MOXET ObiTb MOSyYeHa C MOMOLLbIO MMeloLLerocs
npakTUYecKoro oneitTa (HanpuMep, 13 NpejLecTBYOWMNX NCCNef0BaHN NN HAKOMIEHHBIX AaHHbIX O Belle-
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CTBE C POACTBEHHON CTPYKTYPOIA), MW U3 IMMNUPUYECXUX COOTHOLLEHWIA, UCMONb3YIOLWMX faHHble O pacTBO-
prmocTu B BoZe, M0 KoadhdmumeHTe pasgeneHns oktaHo/YBoga vccnefyemMoro BelecTtsa (npuioxenve B).

5.2.1.2 ®a3a BO34elCTBUS ANNTCA B TeYeHue 28 CyT, eciv TONIbKO He BO3HUKAKOT NPU3HaKW TOro, Yto
cTauvoHapHoe cocTosiHMe 6bIN0 JOCTUTHYTO paHblue. Ecnu B TeyeHue 28 CyT cTalMOHapHOe COCTOAHME He
HacTynuno, a3y BO3AeNCTBUS NPOAIeBaloT Y U3IMEPEHNS NPOAO/IKAKT A0 ero HacTynIeHus Wan 4o ucTe-
YyeHus 60 gHeld, B 3aBUCUMOCTU OT TOrO, YTO NPOU30AET paHbLLe.

5.2.2 AnnTenbHOCTb pasbl OHUCTKU

MonoBuHbI hasbl OYNCTKM AOCTATOYHO A/151 COOTBETCTBYIOWeEro (Hanpumep. 90 %) CHUXEHUSI [LO30BOWA
Harpysku selyectsa (npunoxeHue B). Ecnv Bpems, Tpebyloweecs ana JoCcTmxeHUs 95 % ouncTKu, okasbl-
BaeTCA C/AWLIKOM ANIMTE NbHbIM, NPEBbIAas, HanpyMep, no AANTeNbHOCTY ABOVHON CPOK (hasbl BO3AeiCTBUA
(T.e. 6onee 56 AHeit), OHO MOXET 6bITb YMEHbLUEHO (HANpUMep, A0 HACTYN/IeHUs MOMEHTa, Korga ctabusb-
Has KOHLeHTpauua nccnegyemoro Bellectsa byaeT coctaBnsATb MeHee 10 %).

[ns BewecTB c 60/1€e CMOXHbIM MPUHLMNOM BO3AENCTBUSI U OYUCTKW, YEM OfHOKaMepHas Mogesb C
1CMosib3oBaHneM pblb. U MpeBbIalWnX KUHETUKY NepBoro nopsigka, 6onee gnutenibHble dasbl OUYUCTKU
JonyckarTcs, ¢ TeM 4To6bl OnpefennTb KOHCTaHTYy CKOPOCTM BbiBOAA BeLlecTBa. OTOT CPOK BapbupyeTcs B
3aBNCMMOCTM OT TOrO, B TEYEHME KAKOro BpeMEeHW KOHLeHTpaumsa uccnefyemoro selecTsa B pbibe ocTaet-
CA Bbllle YPOBHS O6HapYXXeHWS.

5.2.3 KonnyectBo nccnegyembix pbi6

5.2.3.1 KonuuyecTBO pblb6 AOMKHO ONpeaensATbCca Takum 06pas3oM, 4TOObl NPU KaKAOM BblOGOPOYHOM
o6cnenoBaHnn 6bina BO3IMOXHOCTb B3AATb M0 YeTbipe 0CO6M M3 KaxAoro obpasua KoHLeHTpaummn nccnegye-
MOro BeliecTBa. B cnyuyae, ecnm TpebyeTtcs 6onbluas cTaTUCTUYECKas MOLLHOCTb, KOIMYeCTBO ocobeli Ha
Kaxblih o6paseL, JOMKHO ObITb YBE/IMYEHO.

5.2.3.2 Ecnn ana nccnefosaHnsa MCNONb3YHOTCA B3POC/ble 0CO6M, HEOBX0AMMO ykasaTb UX non (Myx-
CKOMHKEHCKMIA AW 1 TOT, W Apyroli 0AHOBPEMEHHO). Ecnv B TeCTUpOBaHUM yyacTBYIOT U Te. 1 gpyrue, Heob-
XO4MMO yKa3aTb pasHuLly B IMNUAHOM COAEPXaHun y 060Mx NosoB, YTOObLI OHA Gbina HecylecTBEeHHON ne-
pef Havanom uUccnefoBaHUsA; MOXeT noTpeboBaTbCA COBMECTHOE COAEPXaHWE BCEX MYMXCKUX U XEHCKMX
ocobei.

5.2.3.3 Mpu nto6omM uccnegoBaHnm He06X0AUMO BbIGUPaThL Pblby € NPUBAN3NTENBHO OAMHAKOBbLIM Be-
com, 4ToObl BEC CaMOii ManeHbKol 0cobu cocTaBNsA/l HE MeHee ABYX TpeTeli Beca camoli KpynHoii. Bece pbl-
6bl AO/DKHBI 6bITb O4HOIO BO3pacTa M U3 OAHOI0 UCTOYHMKA. MOCKObKY BEC M BO3pacT ocobeli uHorga 3Ha-
4YNTENbHO BAUAIOT Ha NokasaTenun KBK. TwarenbHO AOKYMEHTUPYITE 3Ty MHopMaLmio.

5.2.4 BHeceHue pbib

5.2.4.1 Heobxoanmo npuaepxmBaTtbcs 60MbLION0 COOTHOWEHMA Boda/pbliba ANSA TOro, YTo6bl MUHK-
MU3NPOBaTb YMeHblleHne 3HavyeHns C» n3-3a fo06asneHuns pbibbl B Ha4ane UCMbITaHus, a Takke, YTobbl 13-
6exarb YMEeHbLUEHNA KOHLEHTpaLuy pacTBOpPeHHOro kuciopoga. Cnocob BHeceHus pblb f0MKeH 6bITb No4-
X04AWMM Ana BblbpaHHOro Buaa ocobeli. PekomeHayeTca cobnogaTe cooTHoweHue ot 0,1 go 1 r pblbbl
(KMBOro Beca) Ha TP BOAbl B AeHb. BbICOKMI ypoBEeHb BHECEHWS pbl6 MOXET MCMNO/b30BaTbCA MpU yCo-
BUW, YTO HEOOX0AMMasa KOHUEHTpauus nccnefyemMoro BelecTsa n3MeHseTca B npegenax He 6onee 20 %. a
KOHLeHTpaLuua pacTBOPEHHOro K1Ucnopoga - He Hmxke 60 % OT HacbILWEeHUs.

5.2.4.2 TMpwn BbIGOPE YCNOBUIi BHECEHUS PblGbl AO/MKHbI OblITh MPUHATLI BO BHYMaHWE eCTeCTBEHHble
yC/0BUSi 06UTaHMA BbIGpPaHHOTO BuAa pblb.

Mpumep - Ana AOHHON pbiGbl MOXET NOHAA06UTLCA akBapuym C 60/bWINM pasMepoM [Ha,
4yeM A8 MOPCKOW pbl6bl, NPy 04MHAKOBOM 06bEME akBapuyma.

5.2.5 KopmneHue

5.2.5.1 B TeueHve nepuofoB ajantauuu U NpoBeAEeHUs UCMbITaHUA HeobxoaMMo obecneuntb Hapg-
nexalunii pexuMm nUTaHus pbld M3BECTHLIMW XUpaMu 1 06LWMUM cogepxaHnem 6enka B JOCTAaTOYHOM KOJu-
YyecTBe ANA NogaepXxaHus ux B 30pPOBOM COCTOSIHUN U YAEepxaHun Xneoro seca. Heobxogumo obecneuntb
exxefHeBHOEe KOPM/IEHNE B TeYeHWe NepuoaoB aganTauumy 1 NPoBeAeHNA UCNbITaHUIA Ha YPOBHE Npubansu-
TenbHO 0T 1% A0 2 % XMBOro Beca; NpW 3TOM KOHLEHTpaLmWsa X1MPoB y 60/bINHCTBA BUAOB pblb ByaeT oc-
TaBaTbCH Ha CPaBHUTE/IbHO MOCTOSHHOM YPOBHE B TeYeHue NpoBeAeHMs ucnbiTaHuii. KonuyecTBo noga-
BaeMOW NuM HeobXo4MMO NepecunTbiBaTb, HanpuMep, pa3 B Hegeno, 418 NOAAEpPXaHUS MOCTOAHHOrO
Beca W cofepxaHusa Xupos. [na 3Toro, Bec pblbbl B KaXK4OW MUCNbITATE/IbHOW Kamepe MOXHO OLeHWUTb Mo
YPOBHIO Beca pblbbl, 06pa3Libl KOTOPOI Hanbonee YacTo HaXoAATCA B 3TOW kamepe. Pbiby, HaxoasLlyocs B
Kamepe, He B3BeLUVBAIOT.

5.2.5.2 ExefiHEBHO cnefyeT oTKaunmBaTb HECBHEAEHHYIO MULLY U IKCKPEMEHTbI U3 UCMbITATENbHbIX Ka-
mMep Bckope nocse kopmaeHus (o1 30 MuH A0 1 4). 1o BO3MOXHOCTM 06ecrneyunsatoT YUCTOTY KaMep B Xofe
npoBefeHNs UCMbITaHWA AN NoAAEPXaHUA KOHLUEeHTpauMnm opraHnyecknx BellecTB Ha HU3KOM YpOBHe, No-
CKOJMIbKY Ha/inyne opraHuyeckoro yrinepoga MoXeT OrpaHuynTb CNOCOOGHOCTb K GMOHAKOMIEHUIO uUccnepye-
MOro BelllecTsa.
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5.2.5.3 Muwy HeobxoAMMO NpoaHann3MpoBaTb Ha Hasuyue UCCnefyemMoro BelecTsa. Takxe peko-
MeHZyeTCcsa uccnefosaTh NULLY Ha Ha/mumMe NecTULUAO0B U TAXE bIX MeTasoB.

5.2.6 CBeT 1 Temnepartypa

[nnHa cBeTOBOro AHA [0/MKHA cocTaBnAaTb oT 12 Ao 16 yac. Temneparypa (+ 2 °C) f4o/kHa COOTBET-
CTBOBaTb UccnegyembiM Bugam pbi6 (CM.npunoxexnne b). Bua v xapakTepucTUKM OCBELLEHUS [O/DKHbI CO-
6nogateca. HeobxogMmMo MOMHUTL O BO3MOXHOM (OTOMNpeBpalleHnn nccregyemoro Belectsa noj Bo3-
JecTBuem msnyyeHns. HeobxoAnMo MCNoNb3oBaTb Had/exaliee ocBelieHne, YTobbl pbiba He nogsepra-
nacb BO3[eNCTBNIO HEECTECTBEHHbIX (POTONPOAYKTOB. B HEKOTOpbIX C/yvasx, MMeeT CMbIC/T UCNOo/b30BaTb
UNbTp ANA 3aWMUTbI OT Y/IbTPA3BYKOBOIO U3/ly4eHUs ANMHbI BOSIHbI MeHee 290 HM.

5.2.7 Viccnopyemble KOHLUEeHTpauumn

5.2.7.1 Heob6xoAnMo uccnenoBaTb BO3AEWCTBUE MO KpaiiHeil Mepe ABYX KOHLEHTpauuii uccnegyemo-
ro BelecTsa Ha pbl6 B MPOTOYHbIX YCoBuAX. CnepyeT Bbl6paTh BbICOKYIO (MM CaMyto BbICOKYH0) KOHLEeH-
Tpauuio mMccneayemMoro BelecTBa, KoTopas cocTaBnsieT okoslo 1 % KpaTKOBPEMEHHOW acvMNTOTUYECKOi
1 C3, 1 KoTopas, No kpanHein mepe, B AeCATb pa3 Bbille CBOEro npegena obHapyXeHus B BOAE UCMONb3ye-
MbIM aHanuTuyeckum metogoM. Camas BbicOKasa uccnefyemasn KOHLEHTpauusa MOXeT onpefenaTbca gesne-
HMem KpaTkoBpemeHHOW 96 4 LC» Ma cooTBeTCTBylOLllee COOTHOLWIEHNE  KpaTKOBpPeMEH-
HOM/MPOAO/HKUTENBHOM TOKCUYHOCTM (HanpyvMep, COOTBETCTBYHOLLEE COOTHOLIEHME A5 HEKOTOPbLIX XUMUYe-
CKUX MpenapaTosB paBHO MPUMEPHO TPeM, a ANA HEKOTOopbIX - Bbiwe 100). Mo BO3MOXHOCTU BbibepatoT Apy-
ryl0 KOHUeHTpauumto (KoHUeHTpaummn), 4Tobbl OHa OTAMYanach OT BbiLENPUBEAEHHON Ha KO3 ULMEHT pas-
Hbli 10. Ecnu 3To HeBO3MOXHO BCnefcteme 1 % kputepus 1_Cu 1 aHanMTUYeCcKoro npegena, MOXHO MUC-
nonb30BaTb KOAPMUUNEHT MeHblle 10 unu Heob6Xo4MMO paccMOTPeTb UCMOMb30BaHNE BelecTBa, MeyeH-
Horo C. He cnepyeT uUcnosb30BaTb KOHUEHTPaLMKW Bblllle pacTBOPUMOCTY NCCNefyemMoro BeLecTsa.

5.2.7.2 Ecnn vcnonb3yeTca pacTBOPSOWMIA areHT, ero KOHUeHTpauus He AoshkHa npesbiwatb 0.1
MA/N 1 gomkHa 6bITb OAMHAKOBOW BO BCEX pe3epByapax Asisi uccnegoBaHuii. Heobxogmmo 3HaTb ero Aosto
(BMecTe ¢ uccnegyemMbiM BELLECTBOM) B 06OLLEM COAEpPXaHUU OpraHuyYeckoro yrnepoga B ucciefyemoii Bo-
fe. CnepyeTt nsberatb NPUMEHEHNSA TakUX MaTepuasnos.

5.2.8 KOHTPONbHbI/ pacTBOp

KOHTpO/bHbLIV pacTBOp, CoAepXallnii Body, UCMOMNb3yeMyto A8 pa3baBneHns uan. ecim NpUMeHNMo,
KOHTPO/bHbLIA pacTBOp, COAepXalinii pacTBOPSLWMIA areHT, Heo6XoAMMO UccnefoBaTh B LOMNOSIHEHME K
cepvn UCNbITaHUA NpK YCNOBWKW, YTO areHT He GyAeT Bo3feiicTBOBaThb Ha pblidy. Ecnu ato ycnosue He Bbl-
nosHaeTcs, Torga Heo6xoAMMO NPOBOAUTL UCCNef0BaHNE [BYX KOHTPO/IbHbIX 06Pa3LIoB.

5.2.9 YacToTa n3mepeHna kayecrtsa BoAbl

B xoge ucnbiTaHss HE06X04MMO M3MepPATb PacTBOPEHHBIA KNCNOPOA, 06U OpraHNYeckuii yrnepoa.
pH 1 Temnepatypy BO Bcex pe3epByapax. O6LLy0 XeCTKOCTb U MUHepanu3saumo (ecnm NnpUMeHnUmMo) Heob-
XO4MMO M3MepsITb B KOHTPO/IbHOM pacTBOpe (pacTBopax) U OAHOM pe3epByape NpuW BbICOKOW (Camoli BbICO-
KOW) KOHUEeHTpauun. PacTBOpPEHHbI KMCNOpog Y MUHepanu3auuio (ecim NpUMeHUMOo) Heob6Xoaumo nsme-
pATb KaK MUHUMYM, TPW pasa: B Hayase, NPUMEpPHO B cepefuHe U B KOHLE nepuofa norfoweHuns, u ofuH
pa3 B Hefento B TeyeHne dasbl O4NCTKA. OOBLLMIA OpraHNYeckuii KuCNopos HeobxoAnMO N3MepPSATbL B Havane
ucnbiTaHnii (24 4 1 48 4 A0 Havyana McnbITaHWi asbl NOFNOWEHNS) nepes Ao6aBneHnem pbibbl U. NO Kpaii-
Heil Mepe, oAVH pa3 B HeAen, B TeyeHne 060ux a3 NnorioLeHns U oYncTkn. TemnepaTtypy Heo6Xoaumo
N3MepsATb eXxefHeBHO. pH-B Hauyane u B KOHLe KaxAoro nepuoga, a ecTkocTb - OAUH pas npu Kaxgom uc-
nbiTaHun. TemnepaTypy HE06X0AMMO KOHTPOAMPOBAaTb NOCTOSHHO, MO KpaiHel mepe, B 04HOM cocyfe.

5.3 Ot6op npo6 1 aHanu3 pbibbl 1 BOAbI

5.3.1 I'pachuk B3ATMA NPO6 pbibbl 1 BOAbI

5.3.1.1 Mpoby BoAbl 6epyT B UCMbITATENbHbLIX Kamepax A8 onpeAeneHns KOHUeHTpauun nccnegye-
MOro BellecTBa nepes AobasnieHneM pbibbl B TeyeHne o06eunx a3 noraoweHus n ounctkn. Cnepyert B3ATb
npoby BofAbl B TO Xe Bpems, YTo 1 npoby pbibbl, a Takke nepes KopMmaeHnem. B TeueHne nepuoga norso-
LLleHa onpeaensaoTca KOHUeHTpauuy nccrefyemMoro selecTsa A1a nNpoBepKku COOTBETCTBUA KPUTEPUIO Ha-
OEeXHOCTU.

5.3.1.2 OTt60p Npob pbIOGbI HEO6XOANMO NPOMBOANTL HE MeHee, YeM B NATU Cny4dasx B TedeHue hasbl
MOrNOWEHNS U HE MEHEe, YeM B YeTblipex c/yyasx B TeyeHne gpasbl 04MCTKM. [MOCKONbKY B HEKOTOPbLIX CAy-
yasax 6yneT CMI0XHO AaTb AOBOJSIbHO TOYHYIO OLEHKY KoadduumeHTa 6uokoHueHTpaunn KBEK (BCF) Ha ocHo-
BaHUM Takoro ymcna npob (ocobeHHO, KorAa ykasblBaeTcs He NpocTas KMHeTVKa OYMLEHUS NePBOro nopsaa-
Ka). BO3MOXHO, HY)XHO byaeT 6paTb Npobbl Yale B 06eux pasax (npunoxerve IN. AoNonHUTENbHbIE NPO6LI
XPaHAT Kak onncaHo B 5.2.6 1 aHann3npyloT UX. ecnn pesynbTaTbl aHaIn3oB NepBoi cepun UcnbiTaHui by-
OYT HeJocTaTtouHbIMY ANS BblumcieHns KBK ¢ xenaemoi TOUHOCTbIO.

5.3.1.3 Mpumep npuemnemoro rpaguka otéopa npob npueefeH B npuaoxeHuun I Apyrue rpadukm
MOXHO JIEeTKO paccyutaTb C UCMOJIb30BAHMEM [PYrUX MPUHATLIX BENUYUH PoM 471 BbIYUC/IEHUSA BPEMEHU
BO3aelicTBuA AN 95 % nornoLLeHus.
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5.3.14 OT60p Npo6 npoAo/MKalT B TeyeHne drasbl NornoweHnsa B TevyeHne 28 cyT, ecnn TONbKO [0
ncTeuveHns 3Toro nepuoga He 6yfeT AOCTUTHYTO CTauMoHapHoe cocTosHue. Ecnn ctaumoHapHoe CocTos-
HVe He ByAeT AOCTUTHYTO B TeyeHue 28 CyT, NPOoA0/MKAOT OTOOP A0 MOMEHTa ero OCTUXEHUSA Un B Teye-
Hve 60 cyT, B 3aBUCMMOCTU OT TOrO, Kakoil mepmof okaxeTcs kopoye. [lepeg Hayanom chasbl O4MCTKM ne-
pemeLatoT pblby B UMCTble pesepByapbl.

5.3.2 OT60p Npob n noaroToBka Npob

5.3.2.1 TMpo6bl BOAp! Ha aHanu3 6epyT, Hanpumep, NOCPeLCTBOM OTKaukM MHEPTHON TPYOKOW U3 LeH-
Tpa ucnbiTaTenbHOW kamepbl. [MOCKOIbKY C MOMOLbI0 (hUAbTPALUKM UKW LEeHTPUAYrMpoOBaHNa He Bcerga
MOXHO OTAEeNUTb YacTb UCC/eAyeMoro BellecTBa, He AOCTYMHOro 6Monornyecks OT TOW YacTu, koTopas
noggaeTcss 6yMON0rMyecKkoMy yCBOEHMI0 (0COGEHHO ANS Cynep-nnoubHbIX XMMUYECKUX BELLEeCTB, T.e.
XMMuyecknx BelecTs ¢ lop Pck 6onblue 5), npobbl MOXHO He nofBepraTb Takoih 06paboTke. BmecTo 3Toro,
HeobX0AMMO NPUNOXUTb BCE YCUIUS, YTOObI EMKOCTU OCTaBa/IMChb Kak MOXHO YWLle, N KOHTPONMpoBaTb CO-
JepxaHue obLero opraH/4Yeckoro yrinepoja B TeyeHne o6enx gpas norioweHns 1 O4YUCTKU.

5.3.2.2 OT6epatoT HyXHOEe KONNYeCTBO Pbibbl (06bIYHO MUHUMYM YeTbIpe) U3 UCMbITAaTesbHbIX Kamep
BO Bpems oTbopa kaxzol npobbl. BbICTPO 0M0nocCKnBalOT 0TO6paHHY pbiGy BOAONW, NPOMOKAKT, cpasy Xe
ybuBaloT, UCNonb3yst Hanbosee NOAXOAALMIA TyMaHHbI METOZ, U B3BELUNBALOT.

5.3.2.3 )XenartenbHo npoaHanusnposBaTb pbiby U BOAY HEMeA/IEeHHO nocne B3SATWA Npo6 Ansa Toro,
4yTOGLI NPefoTBpPaTUTL Aerpagauuio uan gpyrue notepu u paccumTtatb NpubAnsnTeNbHble 3HAYEHUS Benu-
YMH MOI/OLWEHNS 1N OUYULLIEHWUSA MOKa UCTbITaHWe npojoskaeTcs. HesameanntensHoe npoBefeHne aHanmsa
Takxe npegoTepallaeT 3afepxky B onpegeneHun asbl Naaro.

5.3.2.4 Ecnu aHanuns He 6bln NpoBefieH HeMeieHHo, obecneynBaloT XxpaHeHue npobbl NOAXOAALUM
cnoco6om. [lepep Hayasiom aHann3a HeO06XO0ANMO HaliTW MHGOPMaLMIo 0 NOAXOAALLEM Cloco6e XpaHeHus
015 onpefenieHHOro uccaefyemoro BelwecTBa-Hanpumep. rnybokas 3amMopo3ska, xpaHeHwue npu 4 °C, npo-
[OMKUTENBHOCTL XpaHeHus, oTéop u T.4.

5.3.3 KauecTBo aHannTuyeckoro metoga

MMockoibKy NpUHLUUNUaNbLHBIMU NPU MPOBEAEHUN UCCNef0BaHNA ABAAIOTCA TOYHOCTb U YyBCTBUTESIb-
HOCTb aHa/MTMYecKoro mMetofda aHanusa MccrefyemMoro BelecTsa, Heob6Xxo4uMO 3KCNepUMeHTasbHO YA0-
CTOBEPUTLCSH, YTO TOYHOCTb W BOCMPOU3BOAUMOCTb XMMUYECKOTO aHanm3a, a Takke BblAeNeHne uccnepye-
MOro BellecTBa M3 BOAbl U PbiObl ABMAAIOTCA YAOBNETBOPUTENbHLIMU 4719 AAHHOro meTofda. Takxe npose-
PSAOT, 4YTOGLI MCCAeayeMOro BellecTBa He 6bl10 06HAPYXXEHO B MCMO/Ib30BaHHOW AN pa3baBneHus Boge.
Mpu Heo6X0ANMOCTU, KOPPEKTUPYIOT 3HaYeHns C. n Cr. nonlyyeHHble npu nNpoBefeHnn UCNbITaHus, B COOT-
BETCTBMM C UCXOAHBLIMA 3HAYEHMSAMU KOHTPOJIbHbIX PacTBOPOB. Heobxoaumo paboTtatb ¢ npobamu Bogbl 1
pbI6bl BCE BpeMs Tak. UToObl MMHUMU3NPOBATL 3arpsAsHeHne 1 notepu (HanpuMep, B pesynbTaTte agcopouunm
Ha ycTpoiicTBe oT6opa npob).

5.3.4 AHanu3 npo6 pbi6

5.3.4.1 Ecm B MCMbITAHUU WUCNOJb3YIOT MEYeHble pPajMoakTUBHbIM M30TONOM COEAWHEHUS, MOXHO
npoaHann3nposaTtb 06Liee YNC0 PaANoaKTUBHbBIX U30TONOB (T.€. UCXOAHBIX BELWEeCTB K UX metabonnTos),
UM MOXHO OYUCTUTL NPOGbLI AN1A NPOBEAEHNA OTAENBHOrO aHannsa UCXOAHOro coeAnHeHns. Takxe MOXHO
OoXapaKTepu3oBaTb OCHOBHble MeTaboNuTbl B CTALMOHAPHOM COCTOSIHMM WM B KOHLE nepuoga norioweHns
B 3aBMCMMOCTU OT TOrO, 4YTO HACTYNMT paHee.

Ecnn KBK (BCF) B nepecyete Ha MeuyeHble OCTaTku npesbiwaeT uam paBeH 1000, pekomeHayeTcs
naeHTMduLMpoBaTh 1 KONNYECTBEHHO ONpeAensTh, ANS OnpeAeNieHHbIX KI1accoB BelecTs, Hanpumep, Ans
necTUUMAoB, NPOAYKTbl Pa3fioXEHUA B TKAHAX pbiObl, €CIM OHW COCTaBNAIOT He MeHee 10 % oT obLero Ko-
nmyecTBa OCTaTKOB B CTaLMOHApPHOM COCTOAHMKU. Ecnu npoaykTbl pasnoxeHus B TKaHAX pbibbl, cocTas-
nawuwme He MmeHee 10 % OT 06LEro KoMyecTBa OCTaTKOB MeYeHbIX paAnoakTUBHbIM M30TOMOM, UAEHTUN-
LMpoBaHbl 1 KONMYECTBEHHO OrnpefesieHbl, TakkKe pekoMeHayeTcs naeHTuduLmMpoBaTb 1 onpeaennTb Konu-
YeCTBEHHOE CoAepXaHne NPpoayKTOB PasoXeHnUs B ucciefyemoii Boge.

5.3.4.2 AnA KkaxAoi oTAeNbHO B3BELUEHHON pblObl 06bIYHO TpebyeTcs onpefensiTb KOHLEeHTpaLmio
nccnegyemoro Bellectsa. Ecnv aTo HEBO3MOXHO, cnefyeT BbINOMHUTL 06beguHeHne nNpo6 Npu Kaxaom ux
oTbope, ofHako AaHHOe o6beanHeHne ByAeT orpaHMyMBaTb BO3MOXHOCTM CTaTUCTUMYeCKol 06paboTku AaH-
HbiX. Ecnn ncnonb3oBaHve onpefeneHHol MeTOAWKW CTaTuyeckoi 06paboTku AaHHbIX U cTaTUcTUyeckas
MOLLHOCTb AABMSIOTCA BaXHbIMW NapameTpamu, Torga Ans BbiNOIHEHUSA 06befuHeHWsA npob, obecneyeHus
NPUMEHNMOCTU CTaTUCTUYECKOV 06paboTkn 1 Tpebyemol CTaTUCTUYECKOM MOLLHOCTU B UCMbITAHUW, HEOO6-
XOAMMO MCNONb30BaTb COOTBETCTBYIOLEE KOIMYECTBO PbI6.

5.3.4.3 BenmunHa KBEK (BCF) gomkHa 6biTb BbipaXeHa B BMAE (DYHKLMM OT O6LLErO XUBOro Beca u
[ONA B BbICOKOW CTeneHn NMnonbHbIX BELeCTB - B BUAE (PYHKLUM OT cofepxaHus Xunpos. Ecnu aTo BO3-
MOXHO. onpefenunTe cofepxaHne XMpoB B pbibe nNpu kaxgom ot6ope npob. [ns onpegeneHuns cogepxa-
HUA XUPOB MCNO/b3YIOT NoaxoadALmne MeTofbl. 10 BO3IMOXHOCTU, HEO6XOANMO NPOBOAUTL aHa/IU3 XXUPOB MO
TOMY e W3B/IeYEHHOMY (hparMeHTy TKaHW, KOTOpbIi 6bla1 UCNONb30BaH 4718 aHanv3a uccrefyemMmoro Belle-
CTBa. NOCKO/IbKY 3a4acTylo He06X0AMMO yAansaTh XWpbl U3 U3BNEYEHHOro hparMeHTa nepeg nposegeHnem
8
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XpomaTorpaduyeckoro aHanmsa. CogepxaHue XUpoB B pblbe (B BUAE MI/KF CbIpOi Macchl) B KOHLIe 3Kcne-
pYMEHTa He [O/MKHO OTAnYaTbCA OT CofepX)aHnsa XMpoB B Havasie 6onee yeM Ha 25 %. Takke Heob6xoanmo
yKa3blBaTb NPOLEHTHOE cofepXXaHue CyXoro BellectBa B TKaHM A4 BO3MOXHOCTWU nepecyeTa KOHUEHTpa-
LM XMPOB 13 CbIPOr0 COCTOSIHUSI B CYXOe€.

6 [laHHble U OTYETHOCTb

6.1 O6paboTKa pe3ynbTaToB
6.1.1 MonyyaloT KpWBYIO MNOT/IOLWEHNA UCCNefyemMoro BellecTBa MNyTeM HaHeceHus Ha rpaduk ero
KOHUEeHTpauun B/Ha pbibe (MW onpefeneHHbiX TKaHAX) B ha3e NorioweHns B 3aBUCUMOCTW OT BPEMEHM,
OTMEYEeHHOro Ha 06blYHOM Wkane. Ecnu kpuBas AOCTUraeT CTauMOHapHbIX 3HAYEHWIA, TO ecTb, B Npubaun-
XXEHWN CTaHOBUTCHA aCMMNTOTMYECKON K BpeMeHHOol ocu. paccuntbiBaloT BCF, B cTabuibHOM COCTOSHUN U3:
6.1.2 Ecnu ctabunbHoe COCTOSIHME He AOCTUTHYTO, MOXHO paccumTtatb BCFSS ¢ AocTaTouHOl TOUYHO-
CTblO
C| B cTabn/IbHOM COCTOSIHWM (3HAYeHne)
C* B cTabUNbHOM COCTOSAAHUM (3HAYEHMne)

npu OLEHKE ONacHOCTU B «CTaLMOHAPHOM COCTOSIHAM» Npu AocTmxeHun 80 % (1.6/k2) unn 95% (3,0/k2)
paBHOBeCHUS.

6.1.3 KoHcTaHTy 6uokoHueHTpauun (BCFk) onpefensioT Kak OTHOLWEHNEe ABYX KMHETUYECKUX KOHCTaHT
ypaBHeHuii nepsoro nopsigka k,/k2. KWHeTnuyeckyto KOHCTaHTy BbiBefeHUsi (K2) 06bIYHO OnNpeaenstoT U3 Kpu-
BOVi BblBeAeHUA (T.e. rpadnk 3aBUCUMOCTN YMEHbLUEHWUS KOHLEHTpauun vccnefyemoro Beliectsa B pbibe
OT BpeMeHu). KnHeTnyeckyto KOHCTaHTy nornoweHus (K,) paccymTbiBaloT C MOMOLLLIO 3a4aHHOro K2 1 3Ha-
yeHus C(. KOTOpoe nosyvaeTcs U3 KpMBOW nornowexHns. OnucaHne aTUX METOLOB NMPUBEAEHO B MPUIOXe-
HUM 6. TlpeanoyTUTesibHbIM MeTof4oM nosydyeHns BCFK M KOHCTaHT CKOPOCTU K, U K2 ABNSETCA KOMNblOTEp-
HbIli MEeTOA pacyeTa HenuHeHoro napameTpa. B npoTMBHOM cnydae, Ans pacyeTa K, U K2MOryT UCNO/b30-
BaTbCA rpacdunyeckne metodbl. Ecnn kpusas BbiBeeHUS OYEBUAHO HE SIBNAETCA KPUBOI NepBOro nopsfgka,
TOorga Heo6xo4MMO MPUMEHATHL 6osiee CNoXHbIE MOAEen U He06X0ANMO NPOKOHCYNbTUPOBATLCA Yy chneuna-
nMcTa no MeAunKo-CcaHUTapHOW CTaTUCTUKe.

6.2 WHTepnpeTauusa pesynbtaToB

6.2.1 Ecnu n3MepeHHble 3Ha4YeHUs KOHLEHTpauuii nccnefyemMbiXx pacTBOPOB HaxOAATCA Ha YPOBHSX,
6/11M3KO PacnofioXeHHbIX K nMpeAeny YyBCTBUTEIbHOCTU aHa/IMTUYeCKOro MeToaa, pesynbTaTbl AO/MKHbI TO-
KOBaTbCSA C OCTOPOXHOCTbIO.

6.2.2 YeTKo onpefiesieHHble KpyBble MOTMOWEHUSA U BbiBEAEHUA ABNSAIOTCA Nokasarenem faHHbiX 6uo-
KOHLEeHTpaLun XopoLLero kavyectsa. Pasnnune KOHCTaHT NOrNOLWEeHNS/BbIBEAEHNS MeXay ABYMS NPOO6HbIMU
KOHLEHTpaunsaMun AOMKHbI COCTaBATb MeHee 20 %. Habnogaemble 3HauuUTeNIbHbIE pa3/iMymsa B BEIMYUHAX
NorNowWeHna” BbiBEAEHUS MexXAy ABYMS NMPUMEHSAEMbIMU UCCefyeMbIMU KOHLEHTPALUMAMKU [O/MKHbI ObiTh
3athmkcpoBaHbl U NpefocTaB/ieHbl BO3MOXHbIE 06bACHEHUS. B OCHOBHOM, CCbl/lasiCb Ha XOpOLLO W3YyYeH-
Hble ccefoBaHus, npegen goctosepHoctn BCF coctasnseT + 20 %.

6.3 OTuyeT 06 ncnbiTaHNAX

6.3.1 OTueT 06 UCNbITAHUAX JO/MKEH BKNOYATb B Ce6A cnefyloLlyo MHopMaLmio:

Mccnepyemoe Belectso:

- hm3nyeckne CBOWCTBA W, €C/IN NPUMEHUMO, (DU3NKO-XNMUYECKNE CBOWCTBA;

- AaHHble Mo MAeHTUdUKaLUM XMMUYECKOTO BeLlecTBa (BKIoYas cofepxaHne opraHnyeckoro yrnepo-
Ja. ec/im NpUMEHUMO);

- ec/n NpuMeHsinacb pafuvoakTUBHasA MeTKa, TOYHOe MosioKeHne meyeHoro(bix) atoma(oB) v npo-
LleHTHOE COOTHOLIEHMEe PaAnoaKTUBHOCTU BCNEACTBUE 3arpsA3HEHNS.

O6pasubl Npu NPOBELEHUN UCMbITAHWIA:

- Hay4yHOe Ha3BaHue, UCTOYHWK, Ntbas npegsapuTenbHas 06paboTka, akkiumartusauuns, BO3pacT,
pasmepHbIii pag u TLL.

YcnoBusl NnpoBefeHns NCbITaHWiA:

- ncnonb3yemas npouegypa ucnbiTaHuin (Hanpymep, NPOTOYHAA WY NonycTaTuyeckas);

- TUN U XapakTePUCTUKN NCMONb3YEMOro OCBeLLEHNSA ¥ ANnHa(bl) CBETOBOIO AHS;

- NNaH ucnbITaHuii (HanpyMep, KOMYECTBO U pasMep MUCMbITaTeNbHbIX Kamep, YacToTa 3aMeHbl BOAbI,
KONN4YecTBO MOBTOPEHWUA, KONMYECTBO Pbl6 NPWM MNOBTOPEHWM, KOMWYECTBO MUCCNefyeMblX KOHLEeHTpauui,
ONvHa a3 NornoLweHns n 0YUCTKK, YacToTa oT6opa Npob pbibbl 1 BOAbI);

- MeTof, NOAroTOBKM UCXOHbIX PacTBOPOB M YactoTa MX OOGHOB/EHMS (Heo6XxoAMMO NpefocTaBuTb
[laHHble 0 PacTBOPAIOLWEM areHTe, ero KOHUeHTpauum 1 ero Ao B COAepXaHun opraHuyeckoro yrnepoga
uccnegyemori Bogpl, Npu UCNOIb30BaHNNY);
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- HOMUHaJ/IbHble MPOGHbIE KOHLEHTPALMN, 3HAYEHNS 3MEPAEMbIX BE/IMYNH U UX CTaHAAPTHbIE OTK/10-
HeHWs1 B UCMbITaTe/IbHbIX pe3epByapax 1 MeTofd, COrnacHo KOTOPOMY OHW Bbl/in NOJTyYeHbI;

- UCTOYHWK BOfbl, MCMOIb30BAHHOW ANS pa3BefeHus, onucaHue Kakoin-nnbo npensapuTensHoi obpa-
60TKN. pe3ynbTaTbl KaKoro-n1Mbo nokasa cnocobHOCTM nuccnesyemoii pbibbl XWUTb B BOAE W BOAHbIE XapaKTe-
pUCTUKK; PH. XecTKOCTb, Temnepatypa, KOHLEeHTpauus pacTBOPEHHOro KUC/0poAa, YPOBHU OCTATOYHOIO
xnopa (Npy HaMYMKn faHHbIX), 06K opraHnyeckuii yrnepos, B3BeLUeHHble TBepAble YacTULbl, MUHepanu-
3auunsa nccnegyemoit cpefbl (€CIM NPUMEHUMO) W NT06bIe ApYyrue NpoBefeHHble N3MEPEHUS;

- KAYeCTBO BO/bl B UCMbITATE/NbHbIX cOCyAax. pH. XeCcTKoCTb, 06WMiAi opraHMyecknin yrnepog, Temne-
paTypa 1 KOHLEeHTpaLusi pacTBOPEHHOIO KUC/0POAa;

- nogpo6Hasa nHcopmauus 0 KOpMAeHUN (Hanpumep, TUN NULLKM, UCTOYHUK, COCTaB, No KpaviHel mepe,
cofiepXaHue X1pos 1 6enKoB, Npu HaMYUK JaHHbIX, NpeocTaBNeHHOe KONMYeCTBO 1 YacToTa);

- nHchopmauus 06 o6paboTke Npob pbIGLI M BOAbI, BKIOYAA MOAPOGHOCTM O MOAFOTOBKE, XpaHEeHUw,
oT6opa ¥ aHanUTUYeCcKX npouegypax (M BOCNPOM3BOAMMOCTMW) AN UCCNeAyeMOoro BellecTsa U cofjepxa-
HWUW XXUPOB (€C/I1 OHO 6bINI0 N3MEPEHOD).

PesynbTaTan ABNs0TCS;

- pe3ynbTaTbl N106bIX BbINOHEHHbIX NPeABapUTEebHbIX UCCNEf0BaHNN;

- CMEpPTHOCTb pbibbl B KOHTPOJIbHbLIX WCCNEA0BAHUAX W Pbibbl B KaXAOW UCMbITaTeNIbHON kamepe u
nob6oe Habnwgaemoe aHoMasbHOE NoBeAEHUE;

- cogepXaHue X1poB B pbibe (Npu onpefeneHun B cayyae UCNbITaHui);

- KpuBble (BkNOYasA BCe U3MepsieMble AaHHble), MokasblBaloLie MorioleHne 1 BbiBefeHue uccre-
[yeMoro XMM14eckoro BeLecTBa B pblibe, Bpems JOCTUKEHNA CTabuUNbHOro COCTOSIHUS;

- Cf, Cx(co cTaHAapTHbIM OTK/IOHEHMEM W AManas3oHOM, ec/im NpUMeHnMo) Ans Bcex npob (C, sbipa-
XXEHO B MI/I )XMBOTr0o Beca (4acTeil Ha MUJIMOH) BCEro Tenia Unn ero onpefeneHHbIX TKaHel, Hanpumep, Xu-
pbl 1 C* mr/mn (4acteid Ha MUNNNOH). BenuunHbl CwANa KOHTPONbHLIX PAAOB (MCXOAHbIE AaHHblE Takke
[O/MKHbI 6bITb NPeAOoCTaBMEHbI);

- pakTop GMOKOHLUEHTpauum ctabunbHoro coctosiHuss, (BCFst) u/wnm dakTop KUHETUYECKOW KOHLEH-
Tpauun (BCFK) n. ecnn npumeHnmo. 95 %-Hblil npefen [OCTOBEPHOCTU A1 KOHCTAHT CKOPOCTW MorfoLye-
HVA 1 BbiBeAeHUs (NoTepwu) (Bce [OMKHO ObiTb BbIPaXKEHO B OTHOLLEHMM K 06LLEeMY Becy 1 obuiemy cogep-
XXaHWo XMpoB 0cobU UN ee onpefeneHHbIX TKaHel), npegenbl 4OCTOBEPHOCTU M CTaHAapPTHOE OTKOHEHWe
(Mp¥ HaAMuMM AaHHbIX) U UCNOMb3yeMble MeToAbl Bbluncnenvs/aHannsa gaHHbIX N5 KakKA0W KOHUeHTpauum
nccnenyemoro BeLecTBa,;

- NCMO/Mb30BaHHbIe BellecTBa C PaAn0akTUBHON MeTKOW W. ecniv Heo6XOAMMO, MOXET HakomnjeHue
N06bIX 0GHAPYXEHHbIX METaboUTOB;

- YT0-1M60 HeobblYHOE B UCMbITAHUK, Nt060E OTKNOHEHME OT MeTOAMK U Nbas apyras ConyTCTBYO-
wasa nHdopmauums.

6.3.2 MVHUMU3MPYHOT KOSIMYECTBO Pe3y/ibTaToB M3-3a «HEe 0OHapYXEHWs Ha npefene YyBCTBUTE/b-
HOCTV» npefBapuTe/lbHON NpPopaboTKON MEeTOAO0B M 3KCMEePUMEHTa/IbHOTO MNAaHWPOoBaHWA, T.K. Takue pe-
3ynbTaTbl HE MOTYT UCMONb30BaTLCA ANA pacyeTa KOHCTAHT CKOPOCTY peakuuu.
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Mpunoxexune A
(cnpaBo4HOE)

HekoTopble XMMUYECKUE XapaKTEPUCTUKM NpuemseMoli Boabl
AN pasBefeHus

Ta6bnuuya Al
Belyectso MpegenbHas KoOHUeHTpauus
TsepAable npumecu 5 mr/n
O6LwWwnii opraHuyeckuii yrnepog 2 wr/n
HenoHn3npoBaHHbI aMMuak 1prin
OcTaTouHbIN Xnop 10 pr/n
Bcero pochopoopraHnyBCckmMx necTmynaos 50 Hr/n
Bcero xsopopraHuyeckux necTuuMaoB MAOC MNOMAMXI0PUPO-
BaHHbIX 6udpeHnoB 50 Hr/n
O6LWKiA opraHnyecknii xnop 25 Hrin
AnNOMUHNIA 1prin
MbIWbSK 1prin
Xpom 1 pr/n
Ko6anbT 1prin
Megab 1prin
XXeneso 1pr/n
CsuHel, 1prin
Hwvkenb 1 pr/n
LIMHK 1prin
Kagmwii 1prin
PTyTbH 100 Hr/n
Cepebpo 100 Hr/n
100 Hr/n

1
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MpunoxeHune b
(pekomeHayemoe)

Buabl pbl6, pekoMeHayemMble 471 UCNbITaHWiA

Ta6nuua b.1

PekoMeHJ0BaHHbIe BUAbI PeKoMeHA0BaHHbI MHTEpBasI PekomeHaoBaHHas o6Las anu-

Temneparyp A5 NChbITaHUiA. Ha uccnepyemot

Danio rerio (Teleostei. Cvorini-
dae) (Famunbror-ByuaHaH) MMo-
nocaras nepumHa

Pimeohales oromelas (Teleostei.
Cyprinidae) (PaduHecke) Toncro-
ro10BbI rONbAH

CvDrinus caroio (Teleostei. CvDri-
nidae) (JlnHHaec) Kapn

Oryzias latioes (Teleostei. Poecil-
lidae) (Temmuuk w Linerens)
AnoHckasa opu3na unu Meaak

Poecilia 12reticulatal2 (Teleostei.
Poeciliidae) (Mutepc) MNynnu

Leoomis macrochirus (Teleostei
Centrarchidae) (PadnHecke)
CurHexabepHbIii CONMHEYHNK

Oncorhvnchus mvkiss (Teleostei
Salmonidae (Banbaym)
PaayxHas copenb

Gasterosteus aculeatus (Teleo-
stei, (Gasterosteidae) (J/lnHHaec)
O6blkHOBEHHAs Tpexurnas
KOptoLLKa

°C

20-25

20-25

20-25

20-25

20-25

20-25

13-17

18-20

ocobu, cm

3.0+05

5.0%2.0

5.0+3.0

4.0+1.0

3.0+10

5.0+2.0

8.0 +4.0

3.0+1.0

MpuMepbl pasHble 3CTyapHbIX Y MOPCKUX BUAOB pbl6. KOTOPbIE UCMO/Mb30BAIMCH B PA3/IUYHBLIX CTpa-

Hax. Hanpumep:

Cnot (Loiostomus xanthurus)
M3meHuuBbI kapno3y6uk (Cyprinodon 12gqgreoatel2)

ATepuHKa (Menidia beryllina)
LWaiiHep (Cvmatogastor 12qqregato)
MopcKoii A3bIK (Parophrys vetulus)
LLinemoHocel, (Leptocottus armatus)

OO6bIKHOBEHHas Tpexurniasa KoLwKa

MopcKoii 0KyHb
Yknevika

Konnekuusa

MpecHoBoAHYO pbIbYy, MepeuncnieHHble BuAbl KOTOPOW NpuMBEAEHbI Bbille, NErko pasBoauTb u/vnu
Nerko HaxoAuTb B TeYeHue BCero roga, Torga kak AoCTYNHOCTb MOPCKUX U 3CTyapHbIX BUAOB YaCTUYHO Of-
paHnyeHa COOTBETCTBYHOLMMM cTpaHaMK. VIX MOXHO pasBoAWTb W BbipawmBaTb B PbIGHOM X035/CTBE UK B
na6oparopuu, Npu ycnoBum CO6MOAEHUSI caHUTapHbIX Mep 6e3onacHocTu (OTCYTCTBUE 3a60/ieBaHUn U na-
pasnToB) A5t TOro, YTo6bl UccneayeMbie 0co6U GbiNM 340PO0BbLI, a UX NMPOUCXOXAEHME BblI0 U3BECTHO. Ta-

Kne pblbbl 4OCTYMHbI BO MHOTMX CTPaHax mMupa.

12

(Gasterosteus aculeatus)
(Dicentracus labrax)
(Alburnus alburnus)
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MpunoxexHne B
(pekomeHayemoe)
lNporHo3 AnnTenbHOCTH an3 nornoweHna n O4YNCTKU

B.1 MporHo3 4nvMtenbHOCTU gasbl NOrAoLWeHns

Mepen NpoBefeHVEeM WCCeA0BaHUS BbIYUCAAT K2 M B CTAUMOHAPHOM COCTOSIHUM, KOTOpPOe MOXeT
6bITb MOMYYEHO W3 IMMUPUYECKUX COOTHOLLUEHWA K2 u KoadduuneHTa pasgeneHvs H-oktaHon/soga (Pd
NN COOTHOLLEHMA K2 1 pacTBOPMMOCTU B BOAE (S).

Bennunny k2 (geHb ' 1) MOXHO paccuutaTb no dopmyne (B.1). Hanpumep, 13 cnegylowero aMnmpu-
4YecKoro COOTHOLLEeHUS, cM. [12]:
log k3=147 - 0414 log (/>, ), (r: =0,95) (B.1)
roe: Po*. - KoadhhuumeHT pasgeneHusa H-okTaHon/Boga.
[lpyrne cooTHowWweHns npuBeaeHbl B [13].
Ecnn koadhdpmumeHT pasgenenms (PQ,) HensBecTeH, pacyeT MOXeT ObiTb BbINOMHEH MO [14]. ecnmn
M3BeCTHa pacTBOPMMOCTb B BOAE (S) BeLLeCTBa, C NCNO/Ib30BaHNEM ypaBHEHWS:
log, (/>,)=0.862 log CO+0.710 . (r2=0.994) (B.2)
roe s = pactBopumocTtb (Monb/n): (N=36)
3TV COOTHOLLEHUS NMPUMEHSAITCA TONbKO K XMMWYECKMM BellecTBaM C BennunHamu log Po* ot 2 go
6.5. cm.[15].
Bpemsa ana AOCTUXEHUA HEKOTOPOro NPOLLEHTHOTO COOTHOLUIEHWUS «CTaLUMOHAPHOT0 COCTOSIHUSA» MO-
XeT 6bITb NO/Yy4YEeHO C MOMOLLbI MPUMEHeHUs pacyeTa Kr 13 o6Lero KMHeTUYeCcKoro ypaBHEHWS, OMUChI-
BalOLLLero norsoLleHne v BoiBefieHre (ypaBHeHNe CKOPOCTU peakuun nepBoro nopsgka):
dc,

dt '
unun. ecnn CwsBISAETCS KOHCTaHTOIA:

C, -« ws (H-D

n2
Korga «ctauyuoHapHoe COCTOsiHMe» Mmpubnmxkaercs K ypaBHeHune (B.3) MOXHO ynpocTUTb CM.
[15.16]:
nnn
(L =!lL =BCF,
cn K2

Torpga ypaBHeHue (B.5) MOXHO MCNoOMb30BaTh A/ pacyeTa KOHUEeHTpauuu B pbibe B «CTauuoHap-
HOM cocTosiHUM» (Cfs).
YpaBHeHue (B.3) MOXeT 6biTb Npeobpa3oBaHo cneayowum obpasom:

C,-cJl«*m)
nnn

g (B.4)

MpumeHsas ypasBHeHue (B.4), MOXHO paccuntaTb Bpemsi, HeobxoAmmoe A5 JOCTUXKEHUSA HEKOTOPOro
NPOLEHTHOrO COOTHOLLEHUS «CTaLMOHAPHOIO COCTOSIHWA», €C/IM BEIMUYNHA K2 NpeaBapuTesibHO paccumTaHa
C UCMONb30BaHNEM ypaBHeHWiA (B.1) nnn (B.2).

B kauyecTBe pykoBoACTBa CTATUCTUYECKU ONTMMasibHas NPOAO/IKUTENbHOCTb hasbl MOroWweHNs
ANA COCTaBfIeHNA CTaTUCTMYECKVN npuemnemblx AaHHbiX (BCFK) sBnsetca TakMm nepuofom, KOTopbll Tpe-
6yeTcsa ANA NOCTPOEHWA KPUBOI norapndma KoHLEeHTpaLuy uccnegyemoro BelecTsa B pbi6e 0T IMHENHOro
BPEMEHV AN15 OCTWXEHUA ero cpefHeli Toukn nnm 1,6/k2, nnvn 80 % cTauMoHapHOro COCTOSHUSA, HO He 60-
nee 3.0/ k2vnnmn 95 % cTaymoHapHOro coctosHus [17].

13
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Bpewmsa gns goctmxeHns 80 % «CTauMOHAPHOr0 COCTOAHUA» BbIYUCIAETCH NO ypaBHEHWUIO (4):

0.80 = \-e ,
iz
L6
A (B.5)
*2

AHanornyHo 95 % «craumoHapHOro COCTOSAHUA» PABHAIOTCA:
3,0
* % K2 ?

Mpumep - AnutenbHoCTb pasbl nornoweHus (up) gns nccnegyemoro sewecrtsa ¢ fogPm =4 6y-
heT paBHa (Mcnosb3ys ypasHeHus B.1. B.5 n B.6):

logl®2=-0.414.(4)*1.47

K2=0.652 gHeir*

1np(80%)=1.6/0.652. T.8.2.45 gHeii (59 vac)

np(95%)=3,00.652. 1.€.4.60 gHeli (110 yac)

(B.6)

O6bI4HO Ans nccnegyemoro BewlectBa ¢ s=10'5 monb/n (log(s) = -5.0). NPOAOIKUTENBHOCTb MNO-
rnoweHus (up) 6yaet paBHa (Mcnonb3ys ypaBHeHus B.1. B.2 n B.5. B.6):

log 10(Pon) =0.862. (-5.0)+0.710=5.02

lop,0k2=-0.414.(5.02)*1.47

K-"0.246 gHeit’

np(80%)=1.6/0.246. T.8.6.5 gHell (156 vac)

np(95%)=3.0/0.246. 7.8.12.2 gHeli (293 yac)

B KkauecTBe anbTepHaTuBbI, ypaBHEHME:

10 SAS1 fao)
€g

MOXeT OblTb MCNO/Ib30BAHO MNPU pacyeTe BPEMEHWN ANA AOCTUXKEHUSA (DAKTUYECKOro CTaLMOHAapHOro COCTOos-
HUA, cm. [14).
B.2 MporHo3 npoAo/mKMTeNbHOCTM hasbl OUNCTKN
MporHo3 BpemeHn, TpebyemMoro 4151 YMEHbLUEHUS KOHLEHTpaLuM BELECTB B OPraHn3mMe K HEKOTOPOMY Mpo-
LLleHTHOMY COOTHOLLIEHWIO UCXOAHON KOHLIEHTpaLuuM Takke MOXeT ObiTb MoslyyeH 13 06LIero ypaBHEHUs, OnUChI-
BatoLLIero norsowweHne 1 BbisegeHne (ypaBHeEHNE CKOPOCTU peakuumn nepsBoro nopsigka), cMm. (13) v [20].
Ona dasbl ounctkm Cw paBHO HyN0. YpaBHeHMe MOXeT ObITb NPUBEAEHO K
iC.
tit
nm
C,=C(.be
raoe C.o- KOHLUEHTpauus B Havase nepuoga OUYUCTKU.
50 % ouncTku 6yfeT AOCTUTHYTO 3a BpeMs (/»):

C. \
cfo =2

nnn

0.693

AHanornyHo 95 % ounctku 6ygeT JOCTUTHYTO Npu:
. 3,0
in -
Ky
Ecnun 80 % nornoweHunsa ucnonb3yeTca ansa nepsoro nepuoga (1,6/k2), a 95 % notepu B hase o4ncCT-
kn (3.0/k2). Torga dasa 04UMCTKM NpUGIN3NTENBHO BABOE AJ/IMHHEE NPOAO/IHKUTENBHOCTY hasbl NOr/IOLWEHNS.
Heo6xoAuMMoO OTMETUTb, YTO pacyeTbl OCHOBaHbl Ha NPEeAnONIOKEHNN, YTO MOAENN NOTMNOWEHUA U
0YMCTKM ByAyT COOTBETCTBOBATbL KUHETWKE MepBOro nopsaka. Ecnu kuHeTuMka nepsoro nopsifka oveBuHO
He cobngaeTcs, HE06X0AUMO NCNOb30BaTb 60/1ee C/OXKHbIE MOAENN.
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(cnpaBo4Hoe)
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TeopeTunyecknii npumep rpaduka oTéopa Npob 418 UChbITaHNA BUOKOHLEHTpauun
BewecTB ¢ log PO 4

padhuk otbopa npob

Tabnuua N1
OT160p Npo6 MWHUMaSTLHO
pbI6 Tpebyemas yactota
(AHw)
dasa -1
nornoweHns 0
1 0.3
2 0.6
3 12
4 2.4
5 4.7
dasza 04NCTKN
6 5.0
7 5.9
8 9.3
9 14.0

1Mpo6a Boabl NOc/e MUHUMYM TPeX «kamep» 6blfa BbINO/IHEHA.

2BennunHbl B ckobKax - uncno npob (BoApl. pbibbl), KOTOPOE HEOH6XOAMMO B3SATb, €C/IN BbINOMHS-

eTcs fOoNOoIHUTENbHbI 0T6OP Npob.

MpumeyaHue - PacyeT k210 vcnbiTaHnii ans logPoe 4.0 pasHo 0,652 aHelil
O6Lwas NpoAoMKUTENBHOCTb 3KCNEPUMeEHTa yCcTaHoBNeHa kak 3 up = 3 4.6 gHeil. T.e. 14 gHeli.

LlononHnTenbHbIi
oT60p Npob (AHW)

0.4
0.9
1.7

3.3

5.3
7.0

11.2

17.5

PacueT nornowexus (up) CM. B NpUIoXeHun B.

No npo6b!
BOZbI

,\
NrononN
N

—~
NN DN
—

@
2

@
2

Ne pbi6bl B Npo6e

[o6asnexune 45-60 pbl6

4
(4)
4

(4)
4

(4)
4

4)

MepeHoc pbiGbl B BOAY, He
Cogepxallyto XuMuyeckoe
BELLECTBO

6

4
4)
4
4
4
4

6
4)
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MpunoxeHue [
(pekomeHayemoe)

[IBYXKOMMNOHEHTHast MoAeNb

[.1 Pasnuune mopeneli

CunTtaeTcs, YTO 60/bLUMHCTBO AaHHbIX N0 GMOKOHLEHTPALUN «06O0CHOBAHHO» XOPOLLO OMUCLIBAKTCA
NPOCTOW ABYXKOMMOHEHTHO/ABYyXNapameTpnyecko MofeNbio, YTO OTpaxaeTCcs NPAMONNHERHbIM YYacTKOM
KpUBOIA, NMpoxoAsLiell Yepes TOUYKM, COOTBETCTBYHOLLME KOHLEHTpauuMsiM BellecTBa B pbibe B TeyeHue dasbl
BbIBEJleHWS, NPW X HAHECEeHWUN Ha nonynorapndmuyeckyto ymary.

[.2 T'pacdhmuecknin meToq onpefeneHns KOHCTaHTbl CKOPOCTH BbiBeAeHns (noTepu) kz

HaHocuTe 3HaueHre KOHLEHTpaLMM 1CCNeayemMoro BeLLECTBa, 0OHaPYXEHHOTO B Kaxkaoli Mpobe pbibbl B 3aBUCU-
MOCTM OT BpeMeHM 0T6opa Npob Ha nosyoraprdmmuyeckyto Gymary. YrioBbIM KO3(OMLIMEHTOM STOI IMHUN SBNSIETCS K.

OTK/IOHEHNA OT NPAMON IMHUM MOTYT 03Ha4yaTb 60/1ee CNOXHY MOAeNb BblBEAEHUS, YEM KUHETUKA
nepBoro nopsgka.

Ipadmyecknii MeTOA MOXHO NPYMEHATHL AN1A PacTBOPSALMX METOAO0B BblBEAEHUS, OTK/IOHAIOLLUXCA
OT KMHETUKM NEepBOro rnopsjaxa.

0.3 Mpadhmnyeckunin metoq onpegesieHns KOHCTaHTbl CKOPOCTU NOT/IOLWEHNS K,

Mpu 3agaHHO K2 paccuuTaiite ki cnegyoowmm o6pasom:

*
)

C,*
A = - — -——- 1
CA-AYHY
BennunHa C, HaxoguTca Kak cpefinHHas Touka NiaBHOl KPWBOM MOrMOWeHus, npeacTasnswoLeli co-
6014 3aBUCHMOCTb l0g KOHLEHTPAaLWK OT BPpeMeHU (Ha apudMeTUUeCKoit Lwkane).
[.4 KoMnbloTEPHbI METOA pacyeTa KOHCTaHT CKOPOCTY MOTOLEHNUSA 1 04UCTKK (noTepw)
MpegnouTnTenbHbIMKM cnocobammn nonydyeHus koadpumumeHTa 6MOKOHLEHTPALMM, a TakkKe KOHCTaHT
CKOPOCTU K, W K2 AIBNAIOTCA MeTOoAbl pacyeta He/lMHeNHbIX napaMeTpoB Ha KoMMbloTepe. 3TW NporpaMmbl
HaxoAsT Be/IMYUHBI K, N K2 HA OCHOBAHUW [aHHbIX 06 M3MEHEHUWN KOHLEeHTpauuu C TeYeHWeM BPemMeHU U
COOTBETCTBYIOLLEl MOAenu:

&-C.As;(l-<4o<Kt (&-2)

=C,, A,. (I M’ .>-**), @3)

rae tc- BpeMsi B KOHLe hasbl NOroLeHuns

3TOT NOAXo[, NO3BO/SAET OLEHNTb CTAHAAPTHOE OTKIOHEHME K, U K2

MOCKONbKY K2 B GOMbLIMHCTBE C/lyYaeB MOXeT onpefenaTbCa U3 KPUBOI BblBEAEHUS CO CPABHUTE b-
HO BbICOKOI TOYHOCTbIO, W MOCKONbKY Mexay ABYMs napameTpamy A, U K2 CyLLecTBYeT Cu/ibHas Koppens-
UMs. Npu nocnefoBaTe/lbHOM pacyeTe, PEKOMEHAYETCA cHavana BblUACAUTL K7 TOMbKO U3 JlaHHbIX BbiBege-
HUS U flanee BblUUC/TUTb K> 3AaHHbIX NOTMOWEHNSA C UCNOMb30BaHUEM HefMHeHol perpeccum.
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