MEXXTOCYOAPCTBEHHbI COBET MO CTAHAAPTU3ALW. METPOJIOTN N CEPTUDUKALIAA
(Mrc)

INTERSTATE COUNCIL FOR STANDARDIZATION. METROLOGY AND CERTIFICATION
(ISC)

] roCT
UEXTOSYAREIEIA 32626
2014

METO/bl MCMbITAHUN XUMWYECKOW
NPOAYKLUWWN, MPEACTAB/MAIOWEWN ONACHOCTb
NNA OKPY)XAKLWEW CPEAbI

OnpepgeneHme oCcTPonm TOKCUYHOCTM Ha Chironomus sp.

(OECD, Test Ne 235:2011, IDT)

M3paHue ouumanbHoe

MockBa
CraHfapTuHdopm
2015


http://www.mosexp.ru/sostavlenie_smet.html

FOCT 32628-2014

Mpeancnosue

Llenn, OCHOBHble NPUHLMNbLI W OCHOBHOW NOpPSAAOK NpoBeAeHWs paboT N0 MeXrocyAapCTBEHHON
cTaHfgapTusaumm yctaHosnewol B [OCT 1.0-92 «MexrocygapcTBeHHas cucTtema craHgapTusauunn.
OcHoBHble nonoxeHus» n FOCT 1.2-2009 «MexrocyfapCTBeHHas cuctema ctaHgaptusaumn. CtaHgapTbl
MEXrocyapCTBEHHblE, NpaBuna, PekoMeHAauuu N0 MeXrocyfapCTBeHHOW cTaHgapTusauuun. [MpaBuna
pa3paboTkn, NPUHATUSA, OOGHOB/IEHNSA 1 OTMEHbI»

CBejeHns o cTaHgapTte

1 MNOArOTOBJ/IEH ®epepanbHbiM rocyapCTBEHHbIM YHUTapHbIM npeanpuaTueM «Bcepoccuiicknii
Hay4YHO-uccneaoBaTebCkUii LeHTp cTaHgapTu3auymun, nHdopmaumm n cepTudukauny cbipbs, MaTtepuanos
n Bewwects» {Pryr «BHNLICMB»); TexHnyeckum KommuTeToM no ctaHgaptusauum No 339 «besonacHocTb
Cblpbf, MaTepuasioB W BewecTB» @PefepasbHONO areHTcTBa Mo TEeXHUYECKOMY pPerynposaHuio U
MEeTpOsIOrMN  Ha OCHOBE COOCTBEHHOTO ayTEeHTWYHOrO nepeBOfa Ha PYCCKUA A3bIK  PYKOBOAALLEro
[OKYMeHTa, YKa3aHHOro B NyHKTe 4

2 BHECEH ®egepasibHbIM areHTCTBOM M0 TEXHUYECKOMY perysiMpoBaHuio 1 MeTposiornm

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHgapTu3auuu, MeTponormm u cepTudmkanmmn
(npoTokon ot 30 mas 2014 r. Ne 67-I)

3a NpuHATUE CTaHaapTa Nporo0CcoBasu:

KpaTkoe Kog ctpaHbl no MK CokpalleHHoe HaumeHoBaHne
HaumeHoBaHune (UCO 3166) 004 - 97 HaLMOHaNbLHOro opraHa no
cTpaHbl no MK cTaHgapTusaumm

(NCO 3166) 004-97
AzepbaligxaH AZ AsctaHpapT
ApMeHusa AM MwuH3akoHOMUKN Pecnybnnkm ApmeHus
Benapycb BY lFocctanpgapt Pecny6nukn Benapycb
KasaxctaH Kz locctaHpgapt Pecny6nukn KasaxcraH
Kunprusus KG KbiprbisctaHgapt
Monposa MD Monpgosa-CtaHgapt
Poccus RU PoccraHpapt
TapxXvkuctaH TJ TafgxukctaHgapt
TypKkmeHucTaH ™ TypkmeHcTaHgapTaapsl
Y3bekunctaH uz Y3ctaHgapT
YKpauHa UA [enapTaMeHT TEXHUYECKOro perynnposaHusa MUHaKoHoOMTOpr

4 HacTtosilymii cTaHAapT WAEHTUMYEH MexAyHapoAHoMy AokyMeHTy OECD Test Ne 235:2011
Chironomus sp. Acute Immobilisation Test (O3CP TecT Np 235: 2011 «OnpefeneHne oCTPO TOKCUYHOCTH
ans Chironomus sp.»).

MepeBopg, ¢ aHrnuiAickoro A3bika (en).

CTeneHb COOTBETCTBUA - uaeHTnyHas (IDT)

5 lMpukasom ®epfepasibHOroO areHTcTea MO TEXHUYECKOMY perysiMposaHuio U MeTposorum ot
29 ceHTAbps 2014 Np 1234-ct mexrocygapcTBeHHblit ctaHgapT TOCT 32628—2014 BBefeH B felicTBUE B
KayecTBe HauuoHasnbHOro ctaHaapTta Poccuiickoii depepanmm ¢ 1 nioHa 2015 .

6 BBEJEH BIEPBbIE
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VHpopmauuss 06 M3MEHEHUSIX K HAcTOsLIeMy CTaH4apTy NyG/MXyeTCsi B eXerofHoOM WHDOPMALYOHHOM
ykasaTene «HauMOHaNbHble CTaHAAPTbI», @ TEKCT M3MEHEeHW 1 NonpaBokK - B €XeMecAYHOM WHDOPMALWOHHOM
ykasaTene «HauuoHa/lbHble CTaHgapThi». B ciyyae nepecMoTpa (3amMeHbl) UM OTMEeHbl HACTOSLLEro CTaHgapTa
COOTBETCTBYOLEee yBeAoMsieHne OyfeT Ony6inKoBaHO B eXEeMeCAYHOM MHCOPMAaLUWOHHOM  ykasaTene
«HauvoHanbHble cTaHgapTh». COOTBETCTBYOLWAS MHOPMALIMS, YBEJOM/IEHNE U TEeKCT bl pasMeLLalnTCa Takke B
MH(POPMALMOHHON cUCTEME O6LEero nosnb3oBaHWst - Ha ogioumanbHoM caiiTe ®deaepanbHOro areHTcTsa Mo
TEXHNYECKOMY PerynnpoBaHuio 1 MeTPONorun B ceTu IHTepHeT

© CtaHpapTuHdopm. 2015

B Poccuiickoii ®efepauuy HacToslUii cTaHAapT He MOXeT 6biTb MOJHOCTBIO WU YACTUYHO
BOCMPOU3BEAEH, TUPAXMPOBAH UM PacrnpocTpaHeH B KauyecTBe oMuManbHOro usgaHus 6e3 paspelueHus
defilepasibHOMO areHTCTBa MO TEXHUYECKOMY PErysimpoBaHuio v METPOJIOTHN
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M EXTOCYAAPCTUBEHHBbB i CTAHAOAPT

METOABI MCMbITAHUIA XUMUYECKOW MPOAYKUMW, MPEACTABNSIOLLEN
OMACHOCTb [I/151 OKPYXAIOLIE CPEAI

OnpepeneHne ocTpoil TOKCMYHOCTKM Ha Chironomus sp.

Testing of chemicals of environmental hazard
Chironomus sp. Acute Immobilisation Test

[ata BBefeHus - 2015-06-01

1 O6nacTtb NpPUMeEHeHUs

HacTtoawuii ctaHfapT ycTaHaBnvMBaeT MeETOZ MO ONPefefeHui0 OCTPOl TOKCMUHOCTM XUMUYECKMX
BellecTB A5 xupoHomug (Chironomus sp.).

2 TepMuHbI 1 onpegeneHns

B HacToseM cTaHfapTe NPUMEHUMbI TEPMUHBI CO CrIeAYIOWMMN OnNpeeneHnaMu:

21 nonyagektuBHana koHueHTpauua (EC* - The concentration estimated): KoHueHTpauusa
nccnegyemMoro BelecTsa, KoTopas MPUBOAUT K YTHETEHWIO NOABWKHOCTU (MMmobununsaummn) 50% nnymMHOK
XVPOHOMWJ, B TEYEHME YCTAaHOB/IEHHOIO Neproaa Bo3AelcTBUS.

2.2 nMmMobunmsaums (yrHeteHne nofsuxHocTu) (Immobilisation): nAnYuMHKM XupoHOMUA,
Hecnoco6Hble M3MEHATb CBOE NOJIOXeHWe (MOM3KOM WM 3a CYET NaBaTefibHbIX ABUMXEHWI) B TeueHne 15
CeKyHZ nocfie BO3AEWCTBUS MEXAHUYECKOro pasfpaxuTens, Hanpumep BO3AENCTBMA CTPyWM BOAbl M3
nunetkn  MacTepa WM BCTPAXMBAHUA TEeCToBOro  cocypa. cunTatTcs HenoABWXHbIMU
(MMMOGUIN30BaHHBIMM). JIMUUHKM OBUXYTCA XaOTMYHO, M hasbl BbICOKOV akTMBHOCTW (HampuMep naaBaHus
3a cyeT ObICTPOro M3MeHeHus popmbl Tena B anbga-hopmy Npyv MakCMMasbHOM CXaTtuum M 06paTHO)
CMEeHATCA ha3aMn MOIHOTO OTCYTCTBUS ABMXEHUA. JIMUMHKW, He O6HapyXeHHble B TecTupyemom
pacTBope, CUMTalTCA UMMOGUIN30BAHHBIMN.

3 MpuHUMN TecTa

JNInunHok Chironomus sp. nepeoro Bo3pacTa MoABepralT BO3LeNCTBUI0 UccnefyemMoro BelecTsa B
onpefeneHHOM ananasoHe KOHLEeHTpauuii B BoAe B TedeHue 48 y. VMiMmobuimsauma pernctpupyeTtcs Ha 24-
bl 1 48-01 4. ECX paccunTbiBaeTcs Ha 24-biii 1 48-0i1 4 (ECNU CYLLECTBYIOT HEOOXOAUMbIE AAHHbIE).

4 NHhopmaumsa 06 nccnegyemMom BellecTse

4.1 [onxkHbl ObITb W3BECTHbI PAacTBOPMMOCTbL B BOAE W Aas/ieHMe napoB WCCNeAyeMoro BeliecTsa.
[nsa aHanuTMueckoro onpejeneHus UcciefyeMoro BellecTsa B TeCTMPYeMOM pacTBope Heob6xoAuMo
1Cnonb30BaTb [OCTOBEPHbI aHa/IMTUYeCKNii MeTod C W3BECTHOM BOCMNPOM3BOAMMOCTBIO W NpeAesioM
o6HapyxeHus.

4.2 MNonesHoli Takke MOXEeT 6blTb MHhopMaLMS O:

- CTPYKTYpHOI1 (popMysnie uccneayemMoro BelecTsa;

- 4YKUCTOTE;

- CTabwuabHOCTM B BOAE U Ha CBETY;

- KoathdhuumeHTe pacnpeneneHus oktaHon / soga. Kow.

- pesynbTaTax TecTa Ha CMOCO6HOCTb K 61MOPas3/IOKEHNIO.
OnucaHne (U3MYECKOro COCTOAHMS 1CCeayemoro BelecTsa A0/KHO GbiTh NpeAcTaB/ieHo B oTYeTe O
npoBefeHun TecTa.

M3paHne ouumansHoe
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5 CtaHpapTHble BellecTBa

51 B uensx noATBEPXAEHWA HAAEeXHOCTW W [OCTOBEPHOCTM TEeCTOBOW CUCTEMbI U YC/IOBUIA
npoBefeHNs TecTa HeobXoAMMO perynsipHO TecTMpoBaTb CTaHAapTHble BewecTsa. B  kauectse
CTaHfapTHbIX BelecTB peKoMeHAyeTCA UCNOoMb30BaTb XMMUYECKMEe BellecTBa, MNPOBEPEHHble B
MexnabopaTopHbIX W Ba/lIMfaUMOHHbIX TecTax. MexnabopaTopHble TecTbl nposoguauce ¢ 3.5-
AnxnopteHONoOM 1 xnopugom Kanus (npunoxeHune A). Takke B kayecTBe CTaHAPTHbIX BELLECTB B TeCTe Ha
OCTPYI TOKCMYHOCTb A5 Chironomus sp. MOXHO WCMOMb30BaTb NIMHAAH. MeHTaxnopteHon n xnopuga
Kagmus.

5.2 TecTupoBaHuWe CcTaHAApPTHbIX BELLECTB MPOBOAUTCHA MO Mepe Heob6XxoAumocTW, Hanpumep nocne
BBEAEHUSI HOBbIX OPraHW3MOB B TECTOBYI Ky/nbTypy WIU MOCME 3HAYUTE bHbIX W3MEHEeHWli YC/oBuUiA
KyNbTMBMPOBaHWA. TeM He MeHee, B TeyeHue roja Heo6XOAVWMO MPOBOAWTbL, Kak MWHUMYM, [Ba
TeCTUpOBaHUA CO CTaHAapTHbIMU BeLLeCTBaMU.

6 locToBEpPHOCTbL TecTa

TecT cunTaeTcs JOCTOBEPHbLIM, ECNN BbINOMHATCA Cefylolue KpUtepun agDeKTUBHOCTU:

- B KOHTpO/bHOI Npo6e, B TOM YKC/ie KOHTPO/bHOM npobe ¢ pacTBOpUTENeM, UMMOGUAN3aLMsa UK
Apyrve npu3Haku HeaoMOraHus WM cTpecca AO0J/DKHbl Habnwaatbcs He 6onee yeM ansa 15% NUYUMHOK
(HanpMmep aHOMasibHOE WM HecTaHAapTHOe MOBeAeHMEe Takoe, Kak HaxOoXAeHWe Ha MOBEePXHOCTU BOAbl) B
KOHUe TecTa:

- KOHLEHTpauusi pacTBOPEHHOrO KWUC/MOpOAa B KOHUe TecTa AO/KHA CcocTaBnAats 2 3 Mr/n B
KOHTPO/IbHOM U1 TECTOBbIX COCYax.

7 OnncaHue Tecta

7.1 O6opypoBaHue

7.1.1 TecToBble cocygbl W Apyroe 060pyAoBaHWe, KOHTakTUpylowee C TeCTMPyeMbIM pPacTBOPOM,
OO/DKHBI 6bITb NOMIHOCTbIO U3rOTOB/IEHBI M3 CTEKNa WIN APYTUX XUMWUYECKM WHEPTHbIX MaTepuasnos. [Ans
TECTMPOBAHNA MOXHO MCNOMb30BaTb Yalku [eTpy BMecTMMocTbilo 50 MA (BbicOTa 3 CM. BHYTPEHHWIA
avameTp 4.7 cM) unu ctakaHbl BMecTUmMocTbio 100 mn (BbicoTa 7 CM. BHYTpeHHwii gnametp 4.5 cm),
KOTOpble AO/MKHbI  6bITb  OYMLEHbl CTAHAAPTHBLIMW  /1A60PATOPHLIMK  MeToAamMu  nepes  KaxAbiM
1Cnonb3oBaHneM. TecToBble COCYAbl [AO/MKHbI OblTb HErepMeTUYHO 3aKkpbiTbl (HanpvMep CTeKIAHHOMN
KPbILLKOW, YacOBbIM CTEK/IOM WM NApOJI/IEHKON) ANA YMEHbLUEHNA NOTepPb BOAbl BCEACTBME WUCNAPEHNUS U
npefoTspalleHnus nonagaHuns fblv B TECTUPYyEMble pacTBopbI.

7.1.2 MNpun TeCcTpOBaHNMN TakKKe MOXeT UCMONb30BaTbCa cnegytollee nabopaTtopHoe obopyfosaHue:

- OKcuMeTp (060pyAoOBaHHbIi MUKPO3/EKTPOAOM WM APYrMM  MNOAXOASILLMM YCTPOWCTBOM ANS
N3MepeHns cogepXXaHnss pacTBOPEHHOIO KMCI0poja B npobax Masnoro 06bema):

- pH-meTp;
- obopypoBaHve 4Nns onpeAenieHns XXeCcTKOCTU BOAbI:

- obopypoBaHve A5 KOHTPONA TeMneparypsbl.

Ecnn pgna npurotoBneHWs TecTMpyeMbIX PacTBOPOB WCMOJb3yeTcs BOAA W3 MOBEPXHOCTHBLIX WK
NoA3eMHbIX WCTOYHWMKOB, Takke Heobxogumo o6opyAoBaHuWe AN OonpejeneHvns cogepxaHus obLiero
opraHuyeckoro yrnepoga (OOY) n (nan) xummnueckoro notpebnaexmnsa kucnopoga (XrK).

7.2 TecToBble BUApl

7.2.1 Tpv TecTUpoBaHWM WUCNOMb3YOTCA NMUMHKM Chironomus hparius nepeoro BospacTa, MOCKO/IbKY
[aHHas NMYMHOYHas cTtaama Hambonee 4YyBCTBUTEsIbHA. KpoMe TOro, IMYMHKM AAaHHOro Bo3pacTa cBo60HO
nnasaloT W. CnefoBaTteslbHO, He MUCMbITbIBAIOT CTpecca Npu OTCYTCTBMM [AOHHbIX OT/0XeHwi. C. riparius
aBnseTca Hanbonee npeAnoyTUTENbHBIM BUAOM, Takke MOryT ucnosnb3osatbes Bugbl C. dilutus nnn C.
yoshimatsui. Mpoueaypa kynbTuBMpoBaHua C. riparius onucaHa B NpuioxeHun B. TecToBble opraHv3mbl
[O/MKHbI BbITb MONYYEHbl U3 HALEXHOr0 UCTOYHUKA (KesiaTesibHO N1abopaToOPHOW Ky/ibTypbl).

7.2.2 JINYNHKM [ODKHBI BbITb MOMYYeHbl OT 340POBOV Nonynsauun (He AEeMOHCTPUPYIOLLe NpusHakos
cTpecca Takux, Kak BblCOKas CMepTHOCTb, ob6ecluBeuvBaHWe W T.4.) C W3BECTHOW wucTopuein (meton
BblpallnBaHnusa, YCNOBUS  Ky/ibTUBMPOBaHWS). Bce opraHuambl, ucnonb3yemble AN  OTAENbHOrO
TECTMPOBaHNSA, AO/DKHbI GbiTb NONYyYEHbl U3 OAHON W TOI Xe KynbTypbl. BbipalyBaHue OCHOBHOW KynbTypbl
[O/HKHO OCYLWeCcTBNATLCA B yC/n0BMAX (CBET, TemnepaTypa W cpefa), aHaorMuHbIX YC/I0BUSAM, KOTOpPble
6yayT ucnosnb3oBatbCA MNpu TecTuposaHuu. Ecnu cpepa Ans TecTUpoBaHWS OT/MYaeTcs OT cpefpbl Ans
KynbTMBMpoBaHua Chironomus sp.. TO cnefyeT BKIOUYNTb B TECTMPOBaHWe NpeABapuTesibHY0 CTafuio

2



FOCT 32628-2014

akknumaTtusauun - pasmelleHve Knagok Aul AN BbiBe4eHUSA U CoOXpaHeHUs NINYMHOK NepBoro so3pacTta B
cpefie, UICNoNb3yeMoi Ana TeCTpoBaHnA, Npu TemnepaTtype TeCcTUpPOBaHUA A0 Hayana TecTUpOoBaHus.

7.3 Boga

7.3.1 [na copepXaHus JIMYMHOK U MPOBEAEHUA TECTUPOBaHUS MOXET WCMONb30BaTbCA MpUpoAHas
BoAa (MOBEPXHOCTHble WM NOA3EMHble BOAbl), AEX/I0pupoBaHHas BOAONPOBOAHASA BOja WK
uckycctseHHas cpega (M4 unn M7. npunoxenve B), ecnun Chironomus sp. BbDkvBalOT B Takux cpefax BO
BpEMSA Ky/lbTUBMPOBaHWA, akkIMmatusauum u TeCTMPOBaHWA, He MpPOsBAAS NpPU3HakoB cTpecca. Jliobas
BOAA, KauyecTBO KOTOPOI COOTBETCTBYET XMMWYECKMM XapakTepucTukaM noaxofsiieli BoApbl, ykasaHHbIM B
npunoxeHun C. MOXeT UCNO/b30BaTbCA AN TeCTUpOoBaHUA. KayecTBo BOApl [O/IKHO 6biTb MOCTOSIHHLIM B
TeueHne Bcero Tecta. VICKycCTBEHHble cpefbl MOTyT 6biTb MOJlyYyeHbl NyTem gobaBneHus onpejesieHHoro
Konuyectsa peareHToB (4.4.a.) K [AUCTWIZIMPOBAHHOW WM [EeVWOHM3WpoBaHHOW Boge. [pumepsl
NMPUroTOB/IEHNS UCKYCCTBEHHbIX Cpe NpuBeAeHbl B NpunoxeHun B.

7.3.2 XapakTepucTuKu KayecTBa NPUPOAHON BOfAbl, Ykas3aHHble B npunoxeHun C, Heobxoaumo
N3MepPATb Kak MUHUMYM [iBa pasa B rof. Win ecnu npejnosaraeTcs, 4To Ka4eCcTBO BOAbl MOT/10 U3MEHUTLCS.
Takke Heob6xoANMO onpeaensaTb CoAepXaHvne TSxenbiXx MeTannos (Hanpumep Cu. Pb. Zn. Hg, Cd. Ni). MNpu
MCMosIb30BaHUN [eX10pMPOBaHHOlM BOAONPOBOAHON BOAbI HEOGXOAMMO ONpeAensaTb COAepXaHue xiopa.
Mpn ncnonb3oBaHUy NPUPOAHON BOALI HEOGXOAMMO U3MEPSATHL 31EKTPUYECKY0 NPOBOAMMOCTb, COAepXaHue
o6uero opraHuyeckoro yrnepoga (OOY) n xumnueckoro notpebnexmns kucnopoga (XMK).

7.3.4 ina TeCcTUPOBaHWA W KY/IbTUBUPOBAHUA PEKOMEHAYETCS UCNONb30BaTb OAHY U Ty Xe Bofy. 310
no3BONNT u3bexaTb npoBefeHna akkaumartusauun. [lepef TecTUpoBaHMEM HeO6XO4MMO MpPOBeECTU
aspauuio BoAbl 4718 HaCbILLEeHNSA KAC/TOPOAO0M.

7.4 TecTupyemble pacTsopbl

7.4.1 TecTupyemble pacTBOPbl WCCAeAyeMOro BellecTBa HeO6XOAMMONW KOHLEHTpauum 06bluHO
roToBAT NyTem pasbaBfieHnss UCXOLHOTO0 OCHOBHOrO pacTsopa. YXesaTe/lbHO 0TOBUTb OCHOBHbIE PacTBOpbI
nyTem pacTBOPEHWSA WCCNeAyeMoro BelecTBa HenocpefCcTBEHHO B MUCMO/b3yeMoil Bofe. Ecnn BO3MOXHO,
TO UCMO/Ib30BaHWA pacTBopuTeneil U gucnepraTtopoB creayeT udberatb. TeM He MeHee, NpPUMEHeHWe
pacTBopuTenieii MoXeT ObiTb HEOOXOAMMO B HEKOTOpbIX Cry4asx Ana NOJyYeHWs pacTBoOpa C HYXHOW
KOHLeHTpauvein wium OAHOPOAHOTO OCHOBHOTO pacTBopa. [Ns aKTUBHbIX WHIPEAUEHTOB WAW  LpYrux
UHOMBUAYANBbHBIX XMMUYECKMX BellecTB (T.e. He CMeceil) KONMYeCcTBO MWCCNeAyemoro BellecTBa B
TECTUPYEMOM pacTBOPE He [0/DKHO MpeBbiarb NpakTMyeckoro npegesia pacTBOPMMOCTU UCC/eLyemMoro
BollecTBa B Bofe (cpege). Mpu ucCnonb3oBaHWM pacTBOpuTeneid WAM AUCNEPratopoB KOHLEeHTpauus
pacTBopuTensa Ao/MkHa ObiTb OAMHAKOBOW BO BCEX TECTUPYEMbIX pacTBopax W KOHTPO/sbHON npobe. Kpome
TOro, MakcumasibHasi KOHUEHTpauus pacTtBopuTens g[osbkHa coctaBnsate 100 mkn/n wam 100 mr/n B
3aBMCUMOCTU OT TOTO, Kakas BefiyMHa MeHbLUe.

7.4.2 B obwem cnyvyae, TeCcTupoBaHue nposoanuTcs 6e3 koppekTuposkn pH. Ecnu pH He coxpaHseTca
B AmanasoHe 6 - 9. TO NPoBOAWTCS MOBTOPHOE TECTMPOBAHWE C PerynnpoBkoi pH MCXOAHOr0 OCHOBHOrO
pactBopa A0 pH ucnonb3yemoit Bofpl nepef NpuUroToBieHNneM TecTMpyeMbiX pacTBOpoB. PerynnposaHue
pH, npegnoututensHo 0.1 M pactsopom HCI n 0,1 M pactsopom NaOH, [O/HKHO NPOBOAUTLCA TakuM
06pa3om, 4Tobbl KOHLEHTPaLMNA UCXOAHOTO OCHOBHOTO PacTBOpPa He M3MEHANACh B 3HAYNTENIbHON CTeNneHn 1
He MpouCcXoAnnn Kakne-nmbo XMMUYeckne peakuuu, Hanpumep ocaxfieHwe uccnegyemoro seljectsa. [ns
noafepXaHua KoOHUEHTpauum TeCTUpyemMoro pactsopa B TedeHue 48 4 koppekTuposka pH B gnanasoHe 6 -
9 MOXeT NPOBOAMTLCA AN XMMUYECKNX BeLLeCTB, HEYCTOWYMBbIX B JaHHOM AguanasoHe pH.

8 lMpouepypa Tecta

8.1 MpepgBapuTesibHaa NOAroToBKa TECTOBbLIX OpPraHN3mMoB

8.1.1 3a 4 - 5 gHeil fo f06aBEHNs NMYNHOK NEPBOro Bo3pacTa B TECTOBble cocyAbl (Hayana TecTa)
cBeXue Knagkn auy (< 24 4) otbuparoTca M3 OCHOBHON KyNbTypbl. 19 o6ecneyeHns npasuibHOrO Bo3pacTta
KNafoK Kpas cocyfioB ANS KyNbTUBMPOBAHUA [O/KHbI ObiTb OYMLLEHbI OT CTapbiX KNadoK Aul, 3a 24 4 Ao
oTbopa (cTapble Knagku Tawkke MOryT oOcTaBaTbCA B COCyjax [ANS Ky/nbTWBMPOBaHWA). Ona Havana
TeCcTMpOBaHMA Kak MUHUMYM 3, HO Haumbofniee npeanoyTUTeNnbHO 6, HUTEW AUl 0TOUPAT U3 KyNbTypbl, 1
[alT UM BbITyNUTLCA, OAHOBPEMEHHO f06aBnaa kopm (n. 8.1.2). JIMYMHKN AN TeCTUPOBaHWUA BblGUpaloTCA
cryyaiHblM 06pa3om 13 3TOW napTuw.

Mpu TecTupoBaHWM MOXET UCMNOoMb30BaTbCA Ccpefa, MNosyYeHHas OT  Ky/JbTUBMPOBaHWA, WK
CBEXenpuroToBiieHHan cpega. Kak npaBuio, NVYVMHKL BbIIYMAAOTCA B TEYEHME HEeCKOSbkMX AHei nocne
3aknagkn auy (ot 2 go 3 gHen gna C. riparius npy 20 °C n ot 1 go 4 gHeint gna C. dilutus npn 23 ®C un C.
yoshimatsui npu 25 €C). [lna TecTupoBaHUA Heo6XOAMMO MCMNOJb30BaTh JIMYMHKM MEPBOro BO3pacTa.
Bo3pacT MYMHOK MOXeT ObITb MPOBEPEH NyTEM W3MEPEHUS LUMPKHBLI FOSI0BHOW Kancynbl. Ha pucyHkax 1 v 2
n306paxeHbl CBexas Knagka avy, 1 knagka auvl, nocne BblynansBaHUs COOTBETCTBEHHO.



FOCT 32628-2014

PucyHok 1 - Ceexas knagka auy, (< 24 4) C. riparius.

PUCYHOK 2 - JIUMHKM NEepBOro Bo3pacTa M3 NpakTUYecky NoSHOCTLIO BblIynuBLUelics knagxu auy, C. riparius.

8.1.2 Bo Bpemsi TeCTMpOBaHWUA NIMYMHOK HENb3A KOPMUTL. TeM He MeHee, KOpMJieHue [0 Havania
TeCcTMpoBaHuA (T.e. HEMOCPeACTBEHHO MOC/Me BblYNAWBaHNA) UMeeT 3HauyeHne AnA obecneuvenusa r 85%
BbDKMBAEMOCTM /IMYMHOK B KOHTPOJIbHOI rpynne B KOHLUE TecTupoBaHus. Heckonbko kanenb unbTparta u3
MeJIKOI cycneH3un kopma ans pol6 (Hanpumep TetraMin® unu TetraPhyll®) B konuuectse 0.05 - 0.5 Mr Ha
OAHY JIMYMHKY ABNSETCA A0CTATOYHbIM A1 MONOAbIX /IMUYMHOK. B kavecTBe Kopma Takke MOXHO
1cnosb3oBaTh 3e/eHble Bogopocan. B Takom cnydae, cnefyeTt NposiBAsaTb OCTOPOXHOCTb Npu fobasneHumn
NIVYNHOK B TECTOBbLIV cocyf, YTOObl He [OMYCTUTL NPUBMBaHWE TECTOBOWN cpeAbl BOLOPOCASMU, KOTOPble
MOryT MOBAUATb HA fOCTYNHOCTb MCCNeAyeMoro BellecTsa.

B kayecTBe anbTepHaTVMBbl KOpMY AnA pbl6 MOXET UCMOo/b30BaTbCA PacTUTENbHbI MaTepuan,
Hanpumep kpanumea (Urtica dioca), wenkosuua (Morus alba), 6enbiii kiesep (Trifolium repens) u wnuHart
(Spinacia oleracea). a Takke papyrve pactuTenbHble matepuansl (Cerophyl wnan anbga-Lennonosa).
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Konunyectso kopma, HeobxoamMmoe A0 Havana TecTa, [O/MKHO obecrneumBaTb afileKBaTHYH BbIXWBAEMOCTb.
OKCTpakT kopma A1s pbl6 MOXeT ObiTb MNOAyYeH MNyTem KUNAYEHUS CycneH3unm kopma Ans peld ¢
nocneayrowmm yganeHmem KpynHbIX yacTul, Hanpumep nytem uabTpauuv Wan yaaneHus ocaxgeHHOW
pakuun. CopepxaHvne o6LLEro opraHMYeckoro yrnepoga B MONYYEHHOM 3KCTPakTe, Kak npaswio,
cocTaBnsieT 0Kono 3.7 r/n, TONbKO Masioe KO/IMYecTBO KOTOPOro byaeT o6aBneHo B TECTOBbIE COCY/bl.

8.1.3 NInunHKN MOryT yaepXmBaTbCs Ha MOBEPXHOCTU BOAbl 6€3 BO3MOXHOCTU MNPOHWKHOBEHUA B
TONWY BOfAbl. OTO BO MHOTOM 3aBWUCUT OT (OM3UKO-XMMUYECKUX CBOWICTB UCCNefyemoro sewectsa W (Wan)
TeCTOBOI cpefbl, a Takke MOXeT ObiTb CBA3aHO C MPOLECCOM OYMCTKM cOocyAoB. [lo6aBneHne NIMUYNHOK K
TeCTOBO cuCTeMe MyTeM Bbilycka WX HWXe MOBEPXHOCTM pacTBopa SBASeTCA OAHWM W3 Crnoco6oB
yMeHblUeHns adhdhekta 3agepxaHua Ha noBepxHocTW. [lpyv  HaAMuyMm  JIMYMHOK Ha MOBEPXHOCTM
TeCTMPYyeMOro pacTsopa Ha HUX MOXHO 406aBUTb HECKO/ILKO Kanesb pactsopa U3 NUNeTku, 4To NOMOXeT UM
norpysuTtbcs B pacteBop. 3afepxXaHne JIMYMHOK Ha MOBEPXHOCTU MOXET MNPUBECTU K MOJTyYEHUIO
He[0CTOBEPHbIX AAHHbIX (HANpUMep BbICOKOM CMEPTHOCTM B KOHTPOJIbHbIX Npobax). OAHUM U3 BO3MOXHbIX
pelleHnin  Ans  npegoTBpalleHWs  3adepxaHns  ABnseTcs  AobaBneHne  HebGOMbLIOTO  KONMYyecTBa
aucneprartopa, Hanpumep TBUH-80 B KOHUEHTpauun 2 MKA/N. ONS CHWKEHUS NOBEPXHOCTHOTO HaTSHKEHWA
TecTMpyemoro pacteopa, XOTA MCMNoJib30BaHWe AucrnepraTtopos, kak npaswuio, He NpUBETCTBYeTCA (CM. M.
7.4.1). Opyrum cnocobom mMoxeT 6biTb dmM3nyeckoe nNpefoTBpalleHne MOCTYNIEHUS ANYUHOK Ha rpaHuLy
pasgena BO34yXx/pacTBOp. Hanmpumep 3a CYeT WCMNO/Ib30BaHUSA TepPMEeTUYHbIX TeCTOBbIX COCYyAoB 6e3
CcBO6OAHOIO BO3AYLUHOIO MPOCTPaHCTBA WM C MOMOLbLIO CETOK, YAEePXUBaOLWMUX IMYNHOK B TECTUPYEMOM
pacTtsope.

8.2 Ycnosus nposefeHus Tecta

8.2.1 TecTOBble U KOHTPOJIbHbIE TPYMMbI

TecToBble coOCyAbl 3anofIHAT HEO0O6XOAUMbIM KO/IMYECTBOM TECTUPYEMbIX PacTBOpPOB. JIMYMHOK
nepsoro Bo3pacta Chironomus sp. cryvaliHbim 06pa3oM pacnpegensioT B TeCTOBble COCyAbl NPU MOMOLLM
NUNETKN C TyNbIM KOHLUOM. [IN18 KaXaoi TeCTUpyemoii KOHLEeHTpaLUun 1 KOHTPO/IbHOW NPo6bl NCNOJb3YHOT, Kak
MUHUMYM, NOo 20 NWYMHOK, NpeABapuTelbHO pasfeneHHbIX Ha 4YeTbipe rpynnbl MO MNATb JIMYMHOK. [Nns
KaXKJOW NMYMHKM Heobxogumo obecneunTb XOTA Obl MO 2 MA TecTupyemoro pactsopa (T.e. 06bem
TecTupyemoro pacTtsopa Ansa Natv INYNHOK B TECTOBOM COCY/e A0/IKEH COCTaB/IAThL, Kak MUHUMYM, 10 mr;
06BbEM TeCTUPYEMOro pactsopa Takke Ao/KeH 6biTb fO0CTaTOUHbIM A8 0T6opa HeEO6XOAMMbIX 06pasLoB B
KOHLIe TecTa A1 aHa/IMTUYECKOro onpeaenieHns KoOHLeHTpaummn Bo3AencTemns).

8.2.2 TecTupyemble KOHLEHTpauum

8.2.2.1 KoHueHTpauun A5 OKOHYaTe/NIbHOro TEeCTUPOBaHWSA MOXHO OnpeAenaTb B TecTe Mo noabopy
AvanasoHa KOHLUeHTpauuid. Ans 3TOro Ha /IMYMHOK BO3LENCTBYIOT MCCedyeMbIM BELEeCTBOM B LUMPOKOM
AvanasoHe KOHUeHTpauuin B TeuyeHne 48 4. OnA KaxAoh BblOPaHHOW KOHLEHTpauuu MCMofb3yloT, Kak
MUHUMYM, [eCATb IMYNHOK, PasfesieHHbIX Ha ABe napasiiefibHble rpynrbl.

8.2.2.2 B OKOHYaTeNbHOM TecTe WCMNOMb3YyKT, Kak MWHWMYM, NSTb KOHLEHTpauuid uccnenyemoro
BELecTBa, a TakkKe KOHTPOJ/ibHble Mpo6bl TO/ILKO C BOAOW W pacTeopuTenem (Npu HEo6XoAUMOCTW).
KoHTponbHasi npoba ¢ pacTBOpUTENIEM COLEPXMUT pacTBOPWUTENlb B KOHLEHTpauuu, WCNosb3yemoi npu
TecTupoBaHuW. TecTupyemble KOHLEeHTpauun [O/DKHbl COCTaB/fIAiTb [EOMETPUYECKYHD MPOrpeccuo  co
3HameHaTtefnieM He 6onee 2,2. B oTueTe 0 nposBefeHNn TecTa He06Xo4MMO 060CHOBaHWE WCMO/b30BaHUS B
TECTUPOBAHUM MeHee MATU KOHUEHTpauuid Wau Hanuyius reoMeTpuMyeckoi nporpeccun ¢ 6OMbLIMM
3HameHaTenem, Hanpvmep Nosoruii HakMoOH KPUMBOW «TecTupyemas KOHLeHTpauus - OTKAWK». XKenaTesbHo,
4TO6bl HaMboNblIaA TecTupyemas KOHUeHTpauusa BbidbiBania 100%-yi0 MMMOGUAM3ALMIO, @ HaMMeHbLuas
KOHLEHTpauusa He npusoguia K nosiB/IEHNO Kakoro-nnbo oyesupgHoro adppekra. B To xe Bpems, AaHHble
YCNOBUA ABNAOTCA BTOPOCTENEHHBbIMU 419 HaA/iexallero onpegesneHns ECM.

8.2.3 Ycnosusa nHky6aLmm

Temnepatypa BoAbl Ao/kHa 6biTb 18 - 22 °C pgna C. riparius. Ana C. ditutus n C. yoshimatsui
pekomeHayeTcsa Temnepartypa 23 eC n 25 °C. cCOOTBETCTBEHHO. B kaXxaoM OTAeNIbHOM TecTe Temneparypa
[OMxHa 6bITb NOCTOSIHHOW B npefenax +1 °C. PekomeHAyeTcs OCBELLEHHOCTb B NocneAoBaTesibHOCTH - 16
4 CBET. 8 U TeMHOTa, MHTEHCUBHOCTb CBETA A0/DKHA 6bITb B Nnpegenax ot 500 go 1000 nk. MonHas TemHoTa
TaKke npuemseMa, ocobeHHO AN TecTUpPOBaHUS BELLECTB, HEYCTOWYMBBLIX Ha CBeTy. TecToBble cocyAbl
[OMKHBI 6bITb PACNOOXeHbI B 1labopaTtopumn B CAIy4ainHOM NopskKe.

8.2.4 Tpof0MKMUTENBbHOCTL TecTa

TecTupoBaHWe HauvHaeTcs C A06aBNeHWs NINYMHOK B TeCTMPyeMblii pacTBOp M MNpOJO/KaeTcs B
TeyeHue 48 u.

8.2.5 HabnwogeHus

Ha 24-bii n 48-01i 4 TECTUPOBAHNA Kaxkblli TECTOBbIV COCY[ HEOOX0AMMO NPOBEPATbL Ha NPUCYTCTBUE
MMMOOWIN30BAHHbLIX  JIMYUHOK. ana obneryeHus HabnoAeHWN Heob6xo4uMo 1ncnosb3oBatb
CTEPEeOMMKPOCKON MM CBETOBOM CTON. JINUMHKMA, HECNOCOOHbIE N3MEHSTL CBOE MOSIOXEHME (MON3KOM nn 3a
cuyeT nnaBaTesibHbIX ABWXEHWI) B TeueHne 15 cekyHg nocne BO3AENCTBMA MeXaHW4YecKoro pasgpaxuTens,
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Hanpumep BO3AelCTBMSA CTPyM BOAbI U3 NuneTkun MacTtepa nnu BCTPAXMBaHWS TECTOBOrO cOocyAa, cuMTaloTcs
HenoABMXHbIMY  (MMMOBUAN30BaHHBIMWN). JIMUNMHKN [BUXYTCA XaOTWYHO, W (hasbl BbICOKON aKTUBHOCTK
(HanpvmMep nnaBaHWA 3a cYeT ObICTPOro U3MeHeHus opMbl Tena B anbta-hopmy nNpy MakcumasibHOM
cKaTtum 1 obpaTHO) CMeHSATCA hasamy NOTHOro OTCYTCTBUSA ABVKEHUS.

MMmobunmnsaums mcnonb3yeTcs B KaYecTBe MnokasaTens-saMeHUTens feTtasibHOro ucxofa, NocKosbKy
yCTaHOBUTbL Mbesnb SIMYMHOK NepBOro Bo3pacta [OCTaTOYHO TpyAHO. B gononHeHve K ummobunusaumun
TakkKe AO/HKHbI ObITb 3apernctpuposaHbl N060e HecTaHAapTHOE NOBefeHVe WAW aHOMasibHbI BHELLHWIA
BuA. VIMMOGUIN30BaHHbIE IMUYNHKN, OOHAPYXEHHbIe Ha 24-blii 4 TECTUPOBAHWSA, He YAANATCA U3 TECTOBbIX
COCYA0B, Takum 06pa3om, Ux UMMOGWUIM3aLMAa MOXeT ObiTb NOATBEPXAEHA MO OKOHYaHWW TecTa. JINUMHKK,
He 06HapyXeHHble B TECTUPYEMOM PacTBOpe, CUMTAOTCA MMMOBUAIN30BaHHbLIMU.

8.2.6 AHannTnyeckme n3MmepeHmnsa

8.2.6.1 CopepxaHue pacTBOPEHHOro Kucnopoga v pH n3MepsaoTcsa, Kak MUHUMYM, B KOHTPOJIbHOM
pacTBope 1 TeCTUPYeMOM pacTBOpe C HaMbonbluei KoHLeHTpaumeli nccnesyemoro BellecTsa B Havasne n B
KoHue TecTa. CofepxaHue pacTBOPEHHOro KUC/IopoJa B KOHTPOJIbHOM pacTBOpe [O0/IXHO COOTBETCTBOBATHL
KpuTepusam [OCTOBEpPHOCTM TecTa. CofepxaHune pacTBOPEHHOrO KMCMOPOoAa B KOHTPOJIbHBLIX U TECTOBbIX
cocygax JO/MKHO ObiTb MpeAacTaBneHo B Mr/n. 3HaveHuwe pH He AO0/MKHO U3MeHATbcA 6onee yem Ha 1,5
efuHNLbl B TeuyeHue TecTa. Temnepartypa O6bIYHO W3MEpPSETCA B KOHTPOJIbHbIX COCyAax W [O/HKHA
perncTpupoBaTbCs HENpPepbLIBHO Ha NPOTSXEHUN BCETO TecTa Wan, Kak MUHUMYM, B Havasie U B KOHLLe TecTa.

8.2.6.2 KoHueHTpauuio nccnegyemoro Beljectsa He06X04MMO M3MepPSiTb B KOHTPOJIbHbIX Mpobax, a
Takke npo6ax C HauMeHblueil U Haubosblueil KOHUEeHTpauueil B Hauyase M KOHUE KaxAaoro TecTa.
Pe3ynbTaTbl TecTa peKkoMeHAyeTCs paccuMTbiBaTb Ha OCHOBAHWW W3MEPEHHbIX KOHUeHTpauuii. OpHako,
ec/in [oKa3aHo, 4YTO KOHLUEHTpauus wuccrefyemoro BellecTsa Y/AOB/IETBOPUTENILHO MOALEPXKMBAETCA B
npegenax +20% OT HOMUHANbLHOW WU U3MEPEHHON HayaslbHON KOHLEHTpauUMn Ha NPOTSXEHUN BCEro TecTa,
TO pe3ynbTaTbl MOTYT OblTb OCHOBaHbl HA HOMUHAMBHBIX WU U3MEPEHHBIX HaYaslbHbIX 3HAYEHUAX.

8.2.7 MoporoBbIit TecT

MoporoBbIi TeCT C OAHOW KOHUeHTpauueih MoxeT ObiTb BbiNOAHEH npu 100 mr/n wuccnegyemoro
BELlecTBa WM KOHLEHTpauuu, paBHON MNpakTuyeckoMy npedeny pacTBOPMMOCTU B TeCTOBON cpeje (C
HauMeHblUeid KOHUeHTpauueli) Ana AemMOoHCTpauun Toro, 4yto ECX 60/blue TecTUpPyeMON KOHLEeHTpauuu.
MoporoB.bIli TECT BbINOHAETCA C UCNOb30BaHWeM 20 NNYMHOK (NapTUI0 IMYNHOK XenaTenbHO pasfennTb
Ha ueTblpe Tpynnbl N0 5 NAMYMHOK), a Takke 20 NIMYMHOK B KOHTPO/IbHOW npobe. Ecnu npoueHT
nMmobunmsauun coctasnset > 15% B KOHLUe TecTa, TO He0OX0AMMO NPOBOAWTL OKOHYATENbHbIA TecT AN
NOyYeHNs OnucaHus 3aBMCMMOCTU TecTupyemas KOHUeHTpauus - OoTkAuk. Jlio6oe Habnwogaemoe
aHoMasibHOe noBejeHne JIMYMHOK AO/KHO ObITh 3aperncTpupoBaHo.

9 [aHHble 1 OTYeT 0 NpoBefeHNN TecTa

9.1 laHHble

9.1.1 MonyyeHHble AaHHble AO/MKHbI GbITb NPeAcTaB/ieHbl B TabNYHON hopme € yKasaHMeM 3HayeHuli
ONSA KaXAol napannensHoli Npobbl, KOMMYECTBa JINUYMHOK, UCMOMb3YEMbIX NPU TECTUPOBAHWMW, U 3HAYEHWI
uMMoGMNM3aLnM AN Kaxaoh npobbl. VMiMmobunmsaums (KomM4yecTBO MMMOGUIM30BAHHBLIX NIMYUHOK B %),
o6HapyxeHHas Ha 24-blii 1 48-0i1 4 TecTa, m3obpaxaeTcs Ha rpacmke B 3aBMCMMOCTW OT TECTUPYEMOIA
KOHLEeHTpauun. AHanun3 AaHHblIX MPOBOAAT C MCMOMNb30BAHMEM COOTBETCTBYKOLIMX MoAgenei (Hanpumep
npobuT-npeobpas3oBaHnsa) ANA onpefenieHns 3aBUCMMOCTU TecTupyeMas KOHUEHTPauus - OTK/IMK, HakloHa
KpUBOIi TecTMpyeMasi KOHLEeHTpauus - OTKAWK U 3HayeHns £CU ¢ 95%-biM [OBEPUTENbHBIM UHTEPBA/IOM.
NOEC moxeT 6bITb onpefeneHa ¢ NOMOLLbI0O COOTBETCTBYIOLWEro CTaTUCTUYECKOro TecTa, HanpuMmep TecTa
duwepa.

9.1.2 Ecnu craHgapTHble MeTtoAbl pacyeta ECM He nNpuMeEHMMbl K MNOMYYEHHbIM AaHHbLIM, TO
Hanmbonblan KOHLUEeHTpauusa, He Bbi3blBallWas WMMOOWAM3AUMIO, W HaUMEHblUas KOHLLeHTpauus,
npuBogawas k 100%-0ii MMmMOGMAM3ALMMU, [AO/MKHbI UCMNOMb30BATLCA B KayecTBe annpoKCUMUPYIOLLUX
3HayeHuit ana BbluncneHns ECH (ECu paccmatpuBaeTCcsi kak cpefHee reomeTpuyeckoe [ABYX [aHHbIX
KOHLLeHTpaLmi).

9.2 OTyeT 0 NpoBefeHUN TecTa

OTueT 0 NpoBefEeHUN TecTa AO/IKEH CofepxaTb CneayoLyo nHopmaumio.

06 wuccnegyemom BellecTse:

- dhmsmyeckas npupoga n U3nKo-XMMmnyeckne cBoiCcTBa,;

- AaHHble O XUMUYECKOM VI,D,eHTVI(pVIKaLI,VII/I, B TOM 4Hucne 4nctota nccnenyemoro sewecrea;
O TeCTOBOM BuAae;

- MCTOYHMK W BuAbl Chironomus sp., MOCTaBWMK WUCTOYUHMKA (ECNM W3BECTEeH), a Takke
UCMoNb3yeMble YCMOBUS KyNbTUBMPOBAHWS (B TOM 4WC/le WUCTOYHMK, BUA W KOJIMYECTBO KOpMa, yactoTa
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KOpMAEeHUiA);
06 yCN0oBUSIX TECTUPOBAHNSA:

- onMcaHue TecTOBbIX COCYAOB: TUM N 06bEM COCYA0B, 06BEM TECTUPYEMOrO pacTBopa, KOJIMYeCTBO
JINYVHOK B OIHOM TECTOBOM COCyAe, KO/IMYECTBO TECTOBLIX COCYAOB (B TOM uyucie napassiesibHbIX) As
OfiHOV KOHLEHTpauuy;

- MeTofbl NOATOTOBKM UCXOAHOrO OCHOBHOMO U TECTUPYEMbIX PacTBOPOB, BK/IOUas KOHLEHTpaLuio
no60oro pacTBOpUTENs UK AUcnepratopa, UCMnosib3yeMble TECTUPYEMble KOHLEHTpaLUK;

- noApoGHble cBefeHUsi 06 UCMONb3yeMoli BOAE: UCTOUHUK U XapaKTepucTuku kadecTsa Bogbl (pH,
XECTKOCTb, 3/IEKTPONPOBOAHOCTb U T.[,.); COCTAB NCKYCCTBEHHOI Cpefbl, ECNV OHA UCMO/b3YeTCs;

- YCNOBMSi MHKyGauuu: TemnepaTypa, MHTEHCMBHOCTb CBETA W MOCNE0BaTe/IbHOCTb OCBELLEHUS,
COfepXaHue pacTBOPEHHOro kucnopoga. pH v T.4.
PesynbTaTbl TeCTa.

- KONMYECTBO M NPOLEHT IMUYNHOK, UMMOGBUIN30BAHHbIX WU AEMOHCTPUPYIOLWUX NtoGble NOGOYHbIE
ahbchekTbl (BKNOYAA HecTaHfapTHOe MOBefeHWe) B KOHTPO/IbHOM npobe u KaxAolk TecToBoi npobe ans
KaXAoro BpeMeHn HabnoaeHns, a Takke onvcaHme npupoabl Habnwgaembix ahhekTos;

- pe3ynbTatbl U AaHHbIE, NO/1yYEeHHbIe B TeCTe CO CTaHAapTHbIM BeLWeCTBOM, NP ero HaJimynun:

- HOMUHa/IbHAsA TecTupyeMasl KOHUEHTpauusi W pesynbTaTbl BCEX aHa/M30B MO OnpeaeseHuto
KOHLIEHTpaLuM UccnefyeMoro BelecTBa B TECTOBbLIX COCYax C ykazaHWeM BOCMPOM3BOAMMOCTM U Npeaena
06HapyXeHUs1 aHaNIMTUYECKOTO METOAE;

- [aHHble BCeX (DM3NKO-XMMUYECKUX U3MEPEHWIA, B TOM uucne TemnepaTypbl. pH U cogepxaHus
pacTBOPEHHOro KUCI0poaa, NPOBeAEHHbIX B TeYeHNe TecTa;

- ECX (48 u) gna ummobunusaumm ¢ 95%-biM JOBEPUTENBHBIM MHTEPBA/IOM U rpadvk 3aBUCUMOCTH
TecTvpyemas KOHLEeHTpauus - OTKAWUK, HaK/TOH rpadhuka 3aBNCMMOCTM TecTupyemMas KOHUEeHTpaums - OTKIUK
1 ero cTaHAapTHOe OTK/IOHEHWe OT noAxogdlleli Mogenu;

- cTatuctuyeckue u (Mav) matemaTuyeckve npoueaypbl, ucnosnb3yemble ansa onpegenendus EC.0
(haHHblE 06 MMMOGWIM3ALMN Ha 24-bIli 4 TEeCTa TakkKe A0/KHbI OblTb YKasaHbl, €C/IM NOA06HbIE U3MEPEeHUs
npoBOANNCE);

- NOEC gnsa 24 n 48 4. npu Heo6X04UMOCTH;

- o60ocHOBaHMe N0GOro OTK/IOHEHUs OT pPeKoMeHAyemoil npoueaypbl TecTa U BAWUSHUE [aHHbIX
OTK/IOHEHUIT Ha pe3ysnbTaThl TECTA.
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Mpunoxexne A
(cnpaBo4yHoe)

Pe3ynbTaThl Mex/1abopaTopHOro Tecta co CTaHAapTHbIMK BelecTBaMu - 3,5-
ANXN0PDEHOIOM U X/IOPUAOM Kasnist

B mexnabopaTopHOM TecTe CO CTaHAapTHbIMU BeliecTBamu - 3.5-AMXNOPGEHONOM U X10pPUAOM
Kanus, 6binM nonyyeHbl 3HaveHns ECu ansa 24 v 48 4. MopTteepxaeHHble 3HadeHnsa ECS) ucnonbayrotcs

NSt NONyYeHVst NPUBKEHHbIX AUAaNa3oHoB, C KOTOPLIMU MOTYT CPaBHUBATLCS Pe3y/bTaTbl TECTUPOBAHUS
CO CTaHAAapTHbIMK BellecTBamu (M. 5).

Ta6nuua A.1 - [daHHble MexnabopaTopHoro Tecta ¢ 3.5-guxnopdeHonom (3,5-4X®P) n xnopugom
kanua (KCI)

3HayeHus 3.5-OXP 3.5-OXP KCI KCI
(24 v) (48 u) (24 v) (48 )
Yncno 3HaveHui 13 13 15 15
MwuHuManbHoe 0,770 0,517 1,53 0.330
25% npoueHTU b 1.68 0.776 2.16 1.10
CpepHee 2.30 1.67 2.84 1.44
75% npoueHTUNb 3,47 2.15 3,80 1.85
MakcumasnbHoe 5,74 3.86 5.94 2.19
10% npoueHTW/b 0.807 0.541 154 0.643
90% npoueHTUIb 521 3,57 5.34 2.09
KoathduuneHT Bapuauum 53,89% 60.12% 39.97% 35.92%

Ha ocHoBaHuu 10 1 90% nNpOUEHTUNN AManas3oHbl 3HAYEHWU (OKPYr/IEeHHblE 3HA4YeHMs) MOryT ObITb
OLleHeHb! cneayoLymM obpasom:
3,5-OX® ECio (24 v) = 0,80 - 5,3 mr/n EC3)(48 u) = 0,50 - 3.6 mr/n
KCI ECAa (244)=1,5- 5.4 mr/n ECS)48 u) =0,60 - 2,1 mr/n

[aHHble 3HavyeHWsa crefyeT paccMaTpuBaTb KakK OPUMEHTUMPOBOYHbIE AN U3YYEHUS U3MEHeHuA
YYBCTBUTE/NIbHOCTU XMPOHOMWA, W3 TecTUpyeMoW KynbTypbl C TeyeHnem BpeMeHu, OCOBeHHO npu
3HAUNTENbHBIX W3MEHEHUSAX YC/IOBUIA KyNbTUBMPOBAHUSA WAWM NpU [06aBNEHWM HOBbIX OPraHn3MoB K
KynbType.

3HauveHns ans KCl 6onee ogHopogHble, yeMm ansa 3.5-guxnopdeHona (cornacHo koadhchuuymeHtam
Bapuauun). Hekotopble xapaktepuctukn KCl. TO eCcTb BbiCOKasi paCTBOPMMOCTb B BOAE, HECMOCOGHOCTbL K
6uopasnoxeHuto, a Takke 66sblIas TecTupyemas KoHueHTpaumsa (B 1000 pa3 npesbiaowas HanbonbLyo
TecTupyemyilo KoHueHTpauuto 3,5-AX®), Heobxogumas pna nonydenma 50% adhcpekta, BeposTHO,
CNoco6CTBOBA/IM YMEHbLUEHWIO NOrPELLHOCTM NpY NpoBeAeHN TecTa B nabopatopuu.



FOCT 32628-2014

MpunoxexHne B
(pexkomeHgyemoe)

KynbtusnpoBaHue Chironomus riparius

B.1 KynbTuBupoBaHue nnunHok C. riparius MOXeT MNpPOBOAUTLCA B HallKe-KpucTasmsarope uan
6obWKX cocydax. Ha gHO cocyga TOHkMM cnoem oT 5 o 10 MM nomMewaroT MesKuii KBapLeBblii NECOK.
OunaTtomoBas 3emnsa (Hanpumep Merck, cT 8117) Takke ABAsSeTCA NOAXOAALMM cy6cTpaTtoM AN
KyNbTVBMPOBAHNA ([0CTATOYHO TOHKOrO C/10S1 AMATOMOBOW 3eM/IM BbICOTOW [0 HECKOSIbKUX MM). Takxe B
KauecTBe cybcTpaTa MOXeT MCNosb3oBaTbcs unbTpoBanbHas bymara. ocne gobasneHus cybetparta B
cocyq ANns KynbTuBMpoBaHUA fob6asnaioT Body (M. B.3) Ha BbICOTY A0 HECKOMbKMX caHTMMeTpoB. Mo mepe
Heo6XxoAMMOCTN B COCYA A8 KY/bTUBMPOBaHUSA [06aBNs0T BOAy A1 BOCMOJSIHEHWSA MOTepb BCnecTeMe
ucnapeHus 1 npefoTBpalleHus BbICbIXaHWUA cpefbl ANA KynbTUBMpOBaHuA. [pu HeobxoAumocTu BOAy
MOXHO MepPUoANYECKN 3aMEHSATD.

MpoBOAAT akKypaTHYl aspauuio NoAroTOBMEHHOW cpedbl ANS KynbTuBMpOBaHWs. Cocyabl Ans
KyNbTUBMPOBAHUSA MOMELLAT B CneuuanbHbii MHKy6aTop ANS NpefoTBpalleHus BbiMycka MNOSBUMBLLUMXCS
B3POC/bIX XMPOHOMUA,. VIHKy6aTop Ao/HKeH OblTb OCTATOYHONW BMECTUMOCTU AN obecnevyeHns cBo604HOro
nepemMeLLleHns U POeHUss NOSIBUBLUMXCSA B3POC/bIX XUPOHOMUA. MHA4ye He 6yfeT NpoucxXofuTb Konynsauus
(pa3mepbl MHKyb6aTopa A0/MKHbI COCTaBNAThL Kak MUHUMYyM 30 * 30 * 30 cm).

[na MuHUMKU3aLMN MHEPUANHIA XenaTesibHO peryssapHo NPoBOAUTL OOMEH MOMYYEHHbIMU HUTAMUN AULY
C ApyrMmun nabopatopusamMm.

B.2 B wuHkyb6aTope Heob6xoAMMO MoAAepxXvBaTb KOMHATHYWO TemnepaTypy WM MNOCTOSIHHYO
Temnepatypy 20 + 2 °C 1 obecneymBaTb OCBELLEHHOCTb B Noc/efoBaTeNlbHOCTU: 16 4 cBeT (MHTEHCUBHOCTb
okono 1000 nk). 8 4 TemHOTa, BKIWOYas MonyvyacoBylo hady paccseTa WM CYMepek C  HU3KOM
MHTEHCUBHOCTLIO cBeTa Okosio 500 nK AN CTUMYNMpOBaHWA POEHUs U BOCNPOM3BOACTBA. BraXHOCTb
BO3flyxa [O/KHa cocTaBnAaTb 6Gonee 60%, MeHblas BMNAKHOCTb BO3Ayxa MOXeT MpensTcTBOBaTb
pa3smMHOXeHU0.

B.3 Boga nn1a KynbTMBMpoOBaHUA

B kavecTBe BOAbl ANS KY/IbTUBMPOBAHWA MOXET UCMOMb30BaTbCsA M0b6as noaxogdwias npupogHas
BOAa WM UCKycCTBEHHas cpefa. OO6bIYHO 3TO apTe3naHckas BOAa, Aex/0pvpoBaHHas BOAOMNPOBOAHASA
BOAa W UCKYCCTBEHHble cpefbl (cpedbl M4 wnu M7). 3a 24 4 [0 KyNbTUBMPOBaHWA cnefyeT NpoBecTu
aspauuto Bogbl. MNpy HEOBXOAMMOCTM BOAY ANS KY/bTUBMPOBAHUS MOXHO OGHOB/MATH NyTEM akKypaTHOro
C/IMBaHUS MW OTKAYMBaHUSA MCNOMb30BAHHON BOAbI M3 COCyAa AN KyNbTUBMpPOBaHUs 6e3 BO3AeNCTBUA Ha
NIMYMHOK. 3aMeHa BOfbl A0/DKHA MPOBOAWUTLCA, Kak MUHUMYM, O4MH pa3 B MeCAL, WX MPU 3HAYUTEIbHOM
yXyfLeHUn KayecTsa BoAbl.

B.4 KopmneHne nuymnHoK

B.4.1 B kauyecTBe kopmMa [A/1s JIMYMHOK WCMOJb3YIOT X/0NbEBUAHLIA KOpM Anst pbl6 (TetraMin®,
TetraPhyll® wnu ppyroit aHanoruyHblii kOpM) B Ko;nmyecTBe o0koso 250 Mr Ha oAuH cocyn [Ans
Ky/IbTUBMPOBAHNA B CYTKW. KOPM AaloT /MYMHKaM B BUAE CyXOro NopoLuka Wav BOAHON cycneHsuu: 1.0 1
X/10NbeBUAHOrO Kopma fo6asnsaT kK 20 Ma BOAbl 415 KY/NIbTUBMPOBAHUSA U NepeMelunBaloT A0 NosyyYeHus
O0iHOPOAHOW cMecu. B cocyabl ANnA KyNbTUBMPOBAHWA [06aBNAT CyCcrneH3nio 13 pacyeTa 5 mMn Ha oguH
cocyp (nepeq fobasrieHMeM B COCY[, CYCMeEH3u0 BCTpPAXMBatOT). [NA NMUYMHOK cTaplliero sospacTta kopma
MOXeT 6bITb 6oblLLE.

B.4.2 KopwmneHue perynvpyetcs B 3aBUCUMOCTM OT KayecTBa Boabl. Ecnim  cpepga pana
KyNbTUBUPOBAHUSA CTAHOBUTCA MYTHOW, TO KOJIMYECTBO KOpMa HEO6XO0AUMO yMeHbLuaTh. Jo6asBneHne kopma
Heobxo4MMO TLaTelbHO KOHTPONNpoBaTb. HefocTaToyHOe NUTaHMe MOXEeT NPUBECTW K MUrpauun INYNHOK
Ha AiHO cocyfa, CANWKOM OOW/IbHOE NUTaHMe MOXET Bbli3blBaTb MOBbILLIEHNE aKTUBHOCTU MUKPOOPraHM3mMoB
N CHWXEHMe KOHLEeHTpauumn kucnopoga. Obe cutyauum MoryT NpUBECTU K CHUXEHWIO TEMMOB POCTa JIMYMHOK.

B.4.3 B cocyfbl AnA Ky/bTUBUPOBaHWA TaKkKe MOXHO [06aBNATb HEKOTOpble BUAbl 3e/eHbIX
Bofopocneii (Hanpumep Scencdesmus subspicatus. Chlorella vulgaris).

BAA KopMmneHue B3pOC/bIX XMPOHOMUA,

B kayecTBe kopMa [ANS B3pOC/bIX XUPOHOMMWA WCMOJMb3YIOT HACbIWEHHbI pacTBOp caxaposbl,
HaHeCeHHbIi Ha BaTHbI AWCK. Takoe KOpM/ieHWe Cnoco6CTBYET YBEIMYEHWI0 NPOAO/IKUTENBHOCTU XU3HM
XUPOHOMUJ, 1 yNyYLIEHNIO BOCMPON3BOLCTBA.

B.5 lNMosBneHne xupoHoMug,

Mo npowectBun 13-15 pgHeit npu Temnepatype 20 + 2 °C B cocyAax AN Ky/bTUBMPOBaHUS
NoSIBNSATCA B3POC/ible 0CO6U XMPOHOMUA. MyxXCKre 0cobu MMEIT TOHKOe TeNo U NepucTbie YCUKK.

B.6 OTknagbiBaHue auy,
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Mpu nepBoM NOABMAEHNN B3POC/bIX 0CO6El B MHKy6aTope BCe COCyAbl ANA KYyNbTUBMPOBaHWA cnegyeT
npoBepATb TPU pa3a B Hefe/o Ha Hannuvne Knagok auy. Mpyu Heo6XxoAMMOCTH 418 HavYana TecTa Ha OCTpyto
TOKCMYHOCTb W/IN A1 CO34aHNA HOBOW KyNbTypbl KNafKW AuL, U3BEKAKOT U3 COCYA0B AN Ky/NIbTUBMPOBAHUSA
N NepeHOCAT B HebOoNbluMe eMKOCTMW, 3arnosiHEHHble BOAOW ANA Ky/lbTMBMPOBaHUA. Knagku vy moryTt
MCcnosib30BaTbCs HEMOCPEACTBEHHO AR BblpalliMBaHWA HOBOW KyNbTypbl (Hanpumep 2 -4 knagky Avy, Ha
oAvH cocyn ANS  KYNbTUBMPOBAHWA) WX MOCAe Bbly/IMBAHUSA JIMYMHOK (Hanpumep 200 NUYMHOK)
NepeHOCAT B HOBbI COCY[, ANS KyNbTUBAPOBAHUS.

Mpn Temnepatype 20 °C NUUYMHKM NepBOro Bo3pacTta NoABNAKTCA Yyepes 2 -3 AHA.

B.7 Moparotoska HOBbIX COCYA0B AN Ky/IbTUBUPOBAHUSA

Mocne nonyvyeHUs HOBOW KynbTypbl A0/HKHA OGbiTb BO3MOXHOCTb YCT@HOBKM HOBbIX COCYAOB AN
KyNbTUBMPOBaAHUA. HoBble cOCyfbl yCTaHaB/iMBalOT OAWH pa3 B HeAetlo WM pexe B 3aBUCUMOCTU OT
YC/I0BUIA TEeCTUPOBaHWA W yAasieHns CTapbiX COCYA0B MOC/E MNOSABMAEHUA B3POC/bIX XMPOHOMUA. [aHHas
npoueaypa Mo3BOMAET perynspHo nosyyaTb B3POC/bIX XWPOHOMWUA NPU  MUHUMASIbBHOM  KOHTpose
KY/TIbTUBUPOBaHUA.

B.8 MNoagroToBka cpef 4114 Ky/NbTUBUPOBaHUA M4 n M7

Cpegpbl ona KynbTusupoBaHns M4 n M7 roTOBAT M3 OCHOBHbIX pacTBopoB (1) MUKPO3/EMEHTOB U
BUTaMMHOB. CHayana rotoBAT OCHOBHble pacTBopbl (I) B fenoHn3MpoBaHHOW Boge. M3 faHHbIX OCHOBHbIX
pactBopoB (I) roTOBAT BTOPOI €QUHCTBEHHbIA OCHOBHOM KOMOWHMpPOBaHHbIA pacTteop (1) (Tabnuua B.1).
KoHueHTpaunn otaenbHbIX XMMUYECKNX BELWECTB B cpefe M7 B 4 pa3a HUXe, yem B cpene M4.

B.9 MNoparotoska cpefbl M7

Kaxpablli ocHOBHOI pacTsop () roTOBAT MHAMBMAYA/IbHO, N KOMOMHVMPOBaHHBIA OCHOBHOW pacTsop (I1)
nonyyatT W3 MPUIOTOB/IEHHbIX OCHOBHbIX pacTtBopos (I). [Ans npurotoBneHus cpedbl M7 50 wn
KOMOGUHMpOBaHHOro ocHoBHOro pactsopa () n onpefeneHHble 06bEMbI OCHOBHbIX PACTBOPOB NMUTaTe/IbHbIX
BeLLeCTB, yKa3aHHble B Tabnvue B.2. foBOAAT A0 MeTKM 1 N1 fenoHn3nMpoBaHHOW Bogoli. OCHOBHOW pacTBop
BUTAMWHOB MOyyaloT NyTeM [06aBMEHUs TPpeEX BUTAMUHOB K [EMOHM3MPOBAHHOW BOAe, Kak NnokasaHo B
Tabnuue B.3, 1 0.1 M1 OCHOBHOTO KOMGUHUPOBAHHOIO pacTBopa BUTAMUHOB [06aBASIOT B NOArOTOB/IEHHYIO
cpegy M7 He3agonro Ao vcnonb3oBaHnsa. OCHOBHOM pacTBOP BUTAMWHOB XPaHAT B 3aMOPOXEHHOM Buae
HebonbWUMK nopumnsamun. MNMoAroToB/EHHbIE CPeibl a3pUPYIOT 1 OTCTanuBatoT.

Tabnuua B.1 - OCHOBHblEe pacTBOpbl MUKPO3/1IEMEHTOB ANa cpeg M4 n M7

OKoHYaTe bHble
O6bemM OCHOBHOIO

OcHoBHble pacTeopsl () Macca ;eru;,ecma. pacTsopa (I). TeCTille;;/Letf/IHb-ll-)F()apL;Vél‘/erBoan
mn/n4 (mrin)
Ma M7 M4 M7
H3BOa 57190 1.0 0.25 2.860 0.715
MgCI24H20 * 7210 1.0 0.25 0.361 0.090
UcCl 1 6120 1.0 0.25 0.306 0.770
RbCl ' 1420 1.0 0,25 0.071 0.018
SrCI26HD ' 3040 1.0 0,25 0.152 0.038
NaBr 1 320 1.0 0.25 0.016 0.004
Na2vio04 2H20 * 1260 1.0 0,25 0.063 0.016
CuCU-2H2 335 1.0 0.25 0.017 0.004
ZnCI2 260 1.0 1.0 0.013 0.013
CoC126H2D 200 1,0 1.0 0.010 0.010
Kl 65 1.0 1.0 0.0033 0.0033
Na2Se03 43.8 1,0 1,0 0.0022 0.0022
nh4vo3 11.5 1.0 1.0 0.00058 0.00058
Ne 234TA 2H20 m 5000 20.0 5,0 25 0.625
FeS04 7HD 1991 20.0 5.0 1.0 0.249

- CofepxaHue JaHHbIX BELLEeCTB pa3inyHo Ansa cped M4 n M7.
J- [aHHble pacTBOpbl FOTOBAT UHAMBUAYASIbHO, C/IMBAIOT BMECTE U HEMEJ/IEHHO NOMELL AT B aBTOKNAB.
n- [oBoAAT A0 MeTKv 1 1 eMOHN3MPOBaHHOW BOAON 418 MPUrOTOB/IEHNS OCHOBHOro pacTtaopa (1).
1- JoBOAST O METKU 1 N1 eVOHN3MPOBAHHOM BOLOI ANS NPUrOTOB/IEHNS KOMGUHUPOBAHHOIO OCHOBHOTO pacTeopa lll).
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Ta6nunuya B .2- OcHOBHble pacTBOPbI NUTaTENbHbLIX BelecTB Ans cpeg M4 n M7
OkoHuaresibHble

OCHOBHbIE Macca BelecTtBa, O6bEM OCHOBHOrO pacTBopa KOHLEHTPALWY B
Mrl nutTaTenbHOro BeLlecTBa,
pacTBopbl M/ TecTupyeMblx pacTBopax
M4 n M7, mr/n

CaC12-2H20 293800 1.0 293.8
MgS04'7HD 246600 0.5 123.3
KCI 58000 0.1 5.8
NaHCOj 64800 1.0 64.8
NaSi039H20 50000 0.2 10.0
NaNO” 2740 0.1 0.274
KHZ2P 04 1430 0.1 0.143
K2HPO4 1840 0.1 0.184

- [JoBoAAT [0 MeTkn 11 AenoHN3NpoBaHHON BOAON AN1S NPUrOTOB/IEHNS OCHOBHOIO pacTBopa.
- fo6asnsaioT K cpegam M4 n M7.

Ta6nuua B .3 - OCHOBHOIN pacTBOp BUTaMWUHOB ANA cped M4 n M7

O6BbEM OCHOBHOIO
pactBopa

BUTaMuHa, mn/nr

ButamuH

Macca BVITlaMVIHa, Mr

TvamuHa rugpoxnopug,
LinaHoko6anamuH (B,2)

BuoTtuH

0.1
0.1
01

OKoHuatesbHble
KOHLleHTpauun B TeCTUPyEeMbIX
pacTtBopax M4 n M7. mr/n
0.075
0.001
0.00075

- [loBOAST A0 MeTKU 111 feMoHN3MPOBaHHOM BOAONM A1 NPUTOTOB/IEHUS OCHOBHOTO pacTBopa.
- Job6aBnswoT k cpegam M4 n M7 nepeg, Ucnosib30BaHUEM.

[na nonyyeHma eguHOro BUTaMUHHOIO pacTeopa CMBalT TPU OCHOBHbLIX pacTBopa BUTaAMUHOB.

1
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Mpunoxexne C
(cnpaBou4HOE)
Xnmuyeckne xapaktepucTukn Boabl, r|p|/|e|v|ne|v|017| ANnA nposeaeHna Tecta

MpupofHas Bofda CO crefyloWUMK XapakTepucTukamu (Tabnuua C.1) siBnsieTca nogxoasiei cpepoii
[N COAEPXaHuUs, KyNIbTUBUPOBAHNA 1 TECTUPOBAHNSA XUPOHOMU,.

Ta6nuya C.1- Xumuyeckue xapakTepucTUKi Bogpl, NPUEMIEMOI 415t NPOBELEHNS TecTa

BeulectBo KoHueHTpauus

B3BelleHHble YacTulbl <20 mr/n
MonHbIA opraHnyeckuii yrnepos <2 wmrin

HenomMusmpoBamHbIi aMMOHUIA < 1 mKr/n
JXXecTkocTb No CaCOjl <400 mr/n
OCTaTOouHbII X10p < 10 mkr/n
O6Lwme opraHoocopHble necTuuunabl < 50 Hr/n
O6LMe opraHoX/I0pHble NeCTULMAbI U NOSIMXNOPUPOBaHHbIE GUtheHNNbI <50 Hr/n
O6Luii opraHnyeckuii xnop <25 Hr/n

1- Ecnu oxupgaeTcs, 4To uccnefyemoe BellecTBO B3aMMOAeNCTByeT C MOHAMM XeCTKOCTH, TO
ncnonb3yeTcsa BoAa C MeHbLUeli XeCTKOCTbIo (Takum o6pa3oM, B AaHHON cuTyauun cpega M4 He fo/mxHa
MCnonb3oBaTbCs).

YK 658.382.3:006.354 MKC 13.020.01 T

KnioueBble cnoBa: XuMuyeckas NpoAyKLUs, OKpyxatollas cpefa, OLeHKa 0CTPOoli TOKCUYHOCTH,
XUPOHOMUbI

Mognucaxo B neyatb 12.01.2015. dopmaT 60x84'/«.
Yen. neu. n. 1.86. Tupax 33 ak3. 3ak. 166.
MoAroToBNEHO Ha OCHOBE 3/1IEKTPOHHOI Bepcuu, npefocTaB/eHHol pa3paboTynkom cTaHgapTa
oryn «CTAHOAPTUH®OPM»
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