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MpeaucnoBune

Llenu, OCHOBHble NPUHUMNbLI U OCHOBHOW MOPSAOK NPOBEAEHWS PaboT MO MEXrocyAapCTBEHHOM
craHgaptm3auum ycraHoeneHol B [OCT 1.0-92 «MexrocyaapcrBeHHas cuctema craHgaptusauuu.
OcHoBHble nonoxenusa» u NMOCT 1.2-2009 «MexrocygapcrBeHHasa cucrema craHgaprtusaumu. CtaHgapThbl
MEeXTOCyZlapCTBEHHbIE, MNpaBuna, pPeKkoMeHAAUMW MO MEeXroCyAapCTBEHHON cTaHaaptu3auuu. [MMpaBuna
pa3paboTku, NPUHATUSA, OBHOBNEHUA N OTMEHbIY

CeepneHus 0 cTaHaapTe

1 TNMOOrOTOBJIEH ®eaepanbHbIiM roCyaapCTBEHHbIM YHUTaPHBIM npeanpusatuemM «Bcepoccuiickui
Hay4HO-uccrneaoBaTenNbCKUM LEHTP cTaHgapTusauum, nHdopMauum n cepTudunkauum Cblpbs, matepuanos
n BewectB» (Pryn «BHULUCMB»); TexHnyeckum kKoMuTeToM No ctaHaapTtusaummn Ne 339 «besonacHocTb
Cblpbsi, MaTepuanoB K BeLlecTB» deaepansHOro areHTCTBa MO TEXHUYECKOMY PErynmMpoBaHUI0 U
METPONorMU Ha OCHOBE COOCTBEHHOIO ayTEHTUYHOTO NepeBoja Ha PYCCKUA S3bIK  PYKOBOASILLErO
OOKYMEHTa, YKa3aHHOro B NyHkTe 4

2 BHECEH ®eaeparnbHbiM areHTCTBOM N0 TEXHUYECKOMY PErynimpoBaHuIo U METPONOruu

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTu3auuu, METPONoruu u ceprudumkalmm
(npoTokon ot 30 masa 2014 r. Ne 67-I)

3a npuHATME cTaHaapTa NPOrofiocoBanm:

KpaTtkoe Kop cTpaHnbl no MK CokpallieHHoe HauMeHoBaHue
HavmeHoBaHWe (NCO 3166) 004 — 97 HaLoHaneHoro opraHa no
cTpaHbl no MK cTaHjapTusaumu

(MCO 3166) 004 — 97
AsepbaiigxaH AZ AscTtaHgapT
ApmeHusa AM MwuHakoHOMUKM Pecnybnmkn ApmeHus
Benapyck BY loccraHaapt Pecnybnuku Benapyck
KasaxcTaH KZ loccranaapt Pecnybnuku KasaxcTtaH
Kupruaus KG KblprblacTaHaapT
Mongosa MD Monposa-CtanpapT
Poccus RU Pocctanpapt
TagXuUKncTaH TJ TapgxukcTaHgapT
TypkmeHucTaH ™ TypkMeHcTaHgapTnaps!
YabekuctaH uz YactaHgapt
YKpauHa UA [enaptamMeHT TeXHU4EeCKoro perynupoBaHus MUHIKOHOMTOPI

4 HacrosAwmin CcTaHgapT WMAEHTUYEH MexayHapogHoMy AokymeHTy OECD Test Ne 235:2011
Chironomus sp. Acute Immobilisation Test (O3CP Tect Ne 235: 2011 «OnpeaeneHue oCTPO TOKCUMHOCTH
ana Chironomus sp.»).

[Nepesog ¢ aHrMUMINCKOro Asbika (en).

CTeneHb COOTBETCTBUA — naeHTuuHas (IDT)

5 lMNpukasom PeaepanbHOro areHTCTBA MO TEXHUYECKOMY PEerynupoBaHUMIO M  MeTponorum ot
29 ceHTs0psa 2014 Ne 1234-cT mexrocynapcTeeHHbili ctaHaapT FTOCT 32628—2014 BBeaeH B AEWCTBUE B
KayecTBe HauuoHanbHOro craHgapta Poccuiickon deagepaumm ¢ 1 niona 2015 .

6 BBEJEH BMNEPBbIE
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WHgbopmauus 06 u3MeHeHUAX K Hacmoswemy cmaHdapmy ny6nukyemcs & exe200HOM UHQOPMayUOHHOM
yKkasamene «HauyuoHanbHble cmaHOapmbly, & MeKem U3MeHeHUl U MOoMpasoK — 8 eXeMeCa4YHoOM UHGOPMAaUUOHHOM
yKkasamene «HauyuoHanbHbie cmaHOapmbl». B cnydae nepecmompa (3aMeHbl) unu ommeHbl Hacmosweao cmaHdapma
coomeemcmsylowee ysedomneHue 6ydem onybnukogaHO 8 EXEMECSYHOM UHGOpMalUOHHOM yKasamene
«HauuoHanbHble cmaHdapmbi». Coomeemcemeytowas uHhopmaLus, yeedoMneHuUe U meKkcmbl pasmeuwaromes makxe e
UHGbopmalyuoHHoU cucmeme obwieso nonb3osaHus — Ha ocpuyuansHom cailme dedepanbHozo azeHmcemea o
MexHUYEeCKoMY peaynuposaHuro U memponoauu e cemu ViHmepHem

© CrangaptuHdopm, 2015

B Poccuiickoii deaepauuu HaCTOSILLMIA CTaHAApPT HE MOXET ObiTb MOAHOCTbIO WIM YaCTUYHO
BOCMPOU3BEAEH, TUPAaXXMPOBAH U pacnpocTpaHeH B KayectBe oduumanbHOro usnaHusa 6e3 paspelueHus
deaepanbHOro areHTCTBa No TEXHUYECKOMY PErynMpoBaHuio 1 METPONIoruu
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M EXT T O CY.APCTBEUHHBb WU CTAHOAPT

METOAbI UCTbITAHWY XMMUYECKOW NPOAYKUMW, NPEACTABNSIOLLEN
OMNACHOCTb /1Sl OKPYXKAIOLLEWN CPE[bI

OnpeaeneHne ocTpon TOKCUUHOCTU Ha Chironomus sp.

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

[ara BBegeHus — 2015-06-01

1 O6bnactb NnpUMeHeHUs1

Hacroswui crtaHgapT ycraHaBnMBaeT METO4 MO OMnpedenieHUtd OCTPOW TOKCUYHOCTM XUMUYECKNX
BeLLecTB Ansa xupoHomug (Chironomus sp.).

2 TepMUHbI U onpeaeneHns

B HacTosiLeM cTaHgapTe NPUMEHUMbI TEPMUHBI CO CREAYIOWUMN ONpeAEneHUAMN:

21 nonyadgdekTuBHan KoHUueHTpaumAa (ECs — The concentration estimated): KoHueHnTpauus
“ccneayeMoro BeLLEecTBa, KOTopas NPUMBOAUT K YTHETEHUIO NMOABWKHOCTU (MMmoOunuaauum) 50% nMumMHOK
XUPOHOMUA B TEYEHUE YCTAHOBMEHHOrO Nepuoaa BO3AenCcTBus.

2.2 wummoOunusauma (yrHeteHue noaBuxHocTu) (Immobilisation): nuumHkn xupoHOMMA,
HecnocobHble M3MEHSTL CBOE MOMOXEHUE (MON3KOM UMK 3a CYET NNaBaTenbHbIX ABWKEHUI) B TeyeHne 15
CeKyHA nocne BO3OEWCTBUA MEXaHMYECKOro pasjpaxutens, Hanpumep BO3AEWCTBUS CTpyu BOAbI U3
nunNeTkun Mactepa  umm BCTPAXMBAHWUA  TECTOBOrO  COCyAa,  CUMTAOTCS  HEMNOABWXHbLIMU
(MMMOGBUNM30BaHHbLIMK). JIMUMHKM ABUXKYTCS XaOTUYHO, U (ha3bl BLICOKO aKTUBHOCTM (HanpuMep nnaBaHus
3a c4yeT ObICTPOro mameHeHus bopMmbl Tena B anbga-popMy nNpu MaKCUMAaNbLHOM CXaTuM M 006paTHO)
CMEHAIOTCA ha3aMu MOJIHOrO OTCYTCTBUSA ABWXKEHUS. JIM4MHKM, He oOHapyXeHHble B TeCTUPYEMOM
pacTBope, CYATATCH MMMOOUN3OBAHHBIMMU.

3 MNpuHUMN TecTa

JlnanHok Chironomus sp. nepBoro Bo3pacra noABepralT BO3AEHCTBUIO UCCNEAYEMOrO BellecTBa B
onpeaeneHHoOM Auvana3oHe KOHLEHTpaUuii B BOAE B TeueHne 48 4. Mimmobunusaumsa perucTpupyeTcs Ha 24-
bl U 48-011 4. ECsp paccunTbiBaETCA HA 24-bI1 U 48-01 Y (€CNK CYLWECTBYIOT HEOOXOAUMBIE AAHHBIE).

4 Undopmanmsa o6 uccneayeMom BelecTee

4.1 JomxkHbl ObITb M3BECTHLI PACTBOPUMOCTL B BOJAE W AABIIEHWE MapoOB UCCNeayeMOro BELLECTBA.
[ns aHanuTM4yeckoro onpegeneHus KUCCNeayeMoro BeLlecTBa B TECTMPYEMOM pacTtBope Heobxoaumo
MCMoNb30BaTb [OCTOBEPHLIA AHANWTUYECKWA METOA C M3BECTHOW BOCNPOU3BOAUMOCTLIO WU MNpeAenoMm
oBHapyxeHus.

4.2 lNonesHoi Takxe MOXeT ObITb MHPOPMAaLIUSA O:

- CTPYKTYPHOI hOpMyne UCCreayemMoro BELLECTBa;

= YUCTOTE;

- CcTabunbHOCTM B BOAE U HA CBETY;

- Ko3atpduuymeHTe pacnpeaeneHus okTaHon / soaa, Kow;,

- pesynbTarax Tecra Ha CnoCOBHOCTb K BUopasnoXeHuo.
OnucaHne rU3n4ecKoro COCTOSAHUSA UCCNEQYEMOrO BELLECTBA A0MKHO ObiTk NPEACTABNEHO B OTYETE O
npoBeAeHun TecTa.

M3paHue ocbmumanbHoe
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5 CtaHaapTHbIe BelecTBa

5.1 B uensax noaTBepXaeHWs HAAEXKHOCTU WU AOCTOBEPHOCTM TECTOBOW CUCTEMbI U YCNOBUN
npoBeAeHna TecTa HeoOXoAMMO PpErynsipHO TeCTMpOBaTb CTaHAapTHble BewectBa. B kadvectse
CTaHAAPTHLIX BELLECTB PEKOMEHAYETCA UCMOoNb30BaTb XMMUYECKWE BELUECTBA, NPOBEPEHHble B
MexnabopaTopHbIX W BanuMaauMoHHbIX Tectax. MexnaGopaTopHble TecTbl npoBoaunuck ¢ 3,5-
AnxnopdeHoNoM U Xrnopuaom kanus (npunoxerue A). Takke B Ka4eCTBe CTaHAAPTHLIX BELECTB B TECTE HA
OCTPYIO TOKCUYHOCTb Ansi Chironomus Sp. MOXHO WUCNONbL30BaTb NWUHAAH, NeHTaxnopdeHon u xnopuaa
Kagmus.

5.2 TecTtupoBaHue CTaHAAPTHbLIX BELLECTB NPOBOAUTCA MO Mepe HeobXxoauMoCTU, Hanpumep nocne
BBEAEHUA HOBLIX OpPraHU3MOB B TECTOBYIO KyNbTypy MAU NOCNE 3HAYUTEMbHLIX W3MEHEHWI YCNoBuW
KynbTusuposaHusa. Tem He MeHee, B Te4yeHue roga HeobxoAUMO NPOBOAUTb, KaK MUHUMYM, ABa
TECTUPOBAHUSI CO CTAHAAPTHbLIMU BELLEECTBAMMU.

6 [loctoBepHOCTL TecTa

TecT cuntaeTcs 4OCTOBEPHBIM, €CIU BbIMOMHAOTCA cneaylowme kputepuu 3eKTUBHOCTU:

- B KOHTPOMbHOI Npo6e, B TOM Yncne KOHTPONbHOM npo6e ¢ pacTBoputenem, UMMoGunusaums unm
Apyrue npu3Haku HeaOMOraHusi UnM CTpecca AOMkHbl Habnoaatbca He Gonee yem ana 15% nuMuUHOK
(HanpumMep aHOMarnbHOE UMK HeCcTaHAapTHOE NMOBeAEHUE Takoe, Kak HaxoXaeHUe Ha NOBEPXHOCTU BOALI) B
KOHLe TecTa;

- KOHLEHTpauusi pacTBOPEHHOrO KUCIIOpoAa B KOHUE TecTa [AOMKHA COCTaBnsATb = 3 Mr/n B
KOHTPOJIbHOM U TECTOBBIX COCyAaX.

7 OnucaHue Tecta

7.1 O6opyaoBaHue

7.1.1 TecTtoBble cocyabl U apyroe obopyaoBaHWE, KOHTAKTUPYIOLLEE C TECTUPYEMbIM PaCTBOPOM,
AOIDKHbI ObITb MOMHOCTBIO M3rOTOBMIEHBI U3 CTEKNA WNKU APYIUX XMMUYECKU MHEPTHbIX Martepuanos. Ans
TECTUPOBAHUA MOXHO MCMOMb30BaTh 4Yaluku [leTpu BMecTUMOCTbIO 50 Mn (BbicOTa 3 CM, BHYTPEHHUM
anameTp 4,7 cm) unu ctakaHol BMECTUMOCTbIO 100 Mn (BbicoTa 7 CM, BHYTPeHHWi auametp 4,5 cm),
KOTOpble [dOMKHbI ObITb  OYMLLEHBI CTAHAAPTHbIMM NAbOPaTOPHLIMU  METOAAaMU Mnepeln  KaXabiM
UCMONb30BaHMEM. TEeCTOBbIE COCYAbl AOMKHbI OblTb HErepMeTUYHO 3aKpPbITbl (HANpPUMEpP CTEKISAHHOW
KPbILLUKOM, YaCOBbIM CTEKMOM UMK NapOnSIeHKoN) AN YMEHbLUEHUA NOTEPb BOAbI BCNEACTBUE UCNAPEHUA U
npeaoTBpaLLeHus nonagaHus nbifiu B TECTUPYEMbIE PACTBOPBI.

7.1.2 Mpu TECTUPOBAHUM TAKKE MOXKET UCNONb30BATLCS crieayoLllee nabopaTtopHoe 0b6opyaoBaHUE:

- oKcumMeTp (00OpydOBaHHbIi MWKPOSNEKTPOAOM WM APYTMM MOAXOASLLMM YCTPOMCTBOM AN
M3MEPEHUsI COaEPXaHMA PAaCTBOPEHHOTO KMCnopoaa B npobax Manoro o6bema);

- pH-metp;
- obopynoBaHue Ans onpeaeneHns XecTkoCTu BOAbI,

- obopyaoBaHue Ans KOHTPONs TeMnepaTypbl.

Ecnu ana npurotoBrneHUss TECTUPyeMblX PacTBOPOB MCMONb3yeTCA BOAA U3 NMOBEPXHOCTHbIX UMK
MoA3eMHbIX MCTOYMHUKOB, Takke Heobxogumo obopyaoBaHMe ANA ONpeAeneHus coaepaHus obLuero
opraHudeckoro yrnepoga (OOY) u (unu) xumu4eckoro notpednexus kucnopoga (XrK).

7.2 TecToBble BUAbI

7.2.1 Tpu TECTUPOBAHUN UCMONB3YIOTCA NUYMHKM Chironomus riparius NnepBoro Bo3pacra, NOCKONbKY
[JaHHas NMMYMHOYHAaA cTagus Hambornee YyBCTBUTENbHA. KpoMe TOro, NMMYMHKM AaHHOro Bo3pacTa cBOBOAHO
nnaealT U, cneaoBaTenbHO, He UCMbITbIBAIOT CTPEecca Mpu OTCYTCTBUM AOHHBLIX oTnoxeHwun. C. riparius
sAiBNaeTca Haubonee nNpeanovYTUTENbHbIM BUAOM, TakKke MOTYT UCNonb3oBatbCs Buabl C. dilutus wnu C.
yoshimatsui. Npoueaypa KyneTuBMpoBaHua C. riparius onucaHa B npunoxeHun B. TecToBble opraHu3mbl
JOMKHBI BbITh MONYYEHbI U3 HAAEXKHOTO UCTOYHKKA (KenaTenbHO nabopaToOPHON KyNbTypbl).

7.2.2 JIM4MHKN BOMKHbI GbITb MOMy4YeHbl OT 340POBOM MONYNAUMKU (HE AEMOHCTPUPYIOLLEN NPU3HAKOB
cTpecca Takux, Kak BbICOKas CMEpTHOCTb, obecuBevMBaHuMe U T.4.) C U3BECTHOW WCTOpuein (MeTopn
BblpalUMBaHUA, YCMOBUA  KynbTUBMpOBaHusl). Bce opraHuM3mbl, UCMONb3yemble ANA  OTAENbHOro
TECTUPOBAaHUSA, AOIDKHbI ObITb NOMYYEHbl U3 OAHOM M TON Xe KyNbTypbl. BeipalimBaHue OCHOBHOM KynbTyphl
JOMMKHO OCYLLIEeCTBMATLCA B YCNOBUAX (CBET, Temnepartypa u cpefa), aHanoruyHbIX YCNoBUSAM, KOTOpblEe
OyayT Mcnomnb30BaTbCA NpU TeCTUpoBaHuu. Ecnu cpepa Ans TECTUPOBAHWA OTNUYAETCsi OT cpelbl And
KynbTuBuposaHus Chironomus Sp., TO cneayeT BKMOYUTbL B TECTUPOBAHME MNpeABapuUTENbHYIO CTaguio
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akknumaTtumsauum — pa3MmeLleHne Knaaok sl AnA BbIBEAEHWUA U COXPaHEHUs NWYMHOK NepBOro Bo3pacra B
cpeae, ucnonb3yemMoii Ans TECTUPOBAHUS, MPU TEMMNEPaType TECTUPOBAHNSA 40 Hayana TeCTUPOBAHMUSI.

7.3 Boga

7.3.1 Ona cogepxaHus fNUYMHOK M NPOBEAEHUSA TECTUPOBaHUA MOXET WUCMNOMb30BaTbCA NPUPOAHAas
BoAa (NOBEPXHOCTHbIE MMM MOA3EMHble BOAbl), AEXNOPUPOBAHHAsE BOAONPOBOAHAs BOAa  WNU
uckyccteeHHasa cpega (M4 wnu M7, npunoxeHue B), ecnu Chironomus Sp. BbDKMBaIOT B TAKUX cpeaax BO
BPEMS KyNbTUBUPOBAHWSA, aKKMMMAaTU3auUMM M TECTUPOBAHWSA, HE MPOSABMAA Npu3HakoB crpecca. Jliobas
BO/Jla, KAYECTBO KOTOPOW COOTBETCTBYET XUMUYECKUM XapaKTepUCTUKam MOAXOASLUEN BOAbI, YKA3aHHbIM B
npunoxeHum C, MOXET UCMONb30BATLCA ANA TECTUPOBaHUA. KayecTBo BOAbl AOMKHO ObITb MOCTOSIHHLIM B
TeyeHme BCero Tecra. VICKyCCTBEHHbIE cpeabl MOTryT ObiTb NOMy4eHbl NyTeM A06GaBreHUss onpenerieHHoro
KonuyecTsa peareHToB (4.4.a.) K JAUCTUNNUPOBAHHOW WNW  AEUMOHM3UPOBaHHOW Boae. [pumepbl
NPUroTOBIIEHNA UCKYCCTBEHHbIX Cpea NPMBEAEHbI B NPUIOXeHUn B.

7.3.2 XapakTepuCTUKM KayecTBa NPUPOAHOM BOAbl, YKasaHHble B npunoxeHun C, Heobxoaumo
U3MEPATb KaK MUHUMYM [Ba pasa B rof, Unu ecnu NpeanonaraeTcs, YTo Ka4eCTBO BOAbI MOITO M3MEHUTLCA.
Take HeoOXoaAMMO OnNpeaensiTh CoAemKaHue Tshkenbix Metannos (Hanpumep Cu, Pb, Zn, Hg, Cd, Ni). MNpu
MCnonb30BaHUM AeXIIOpPUPOBAHHON BOLOMPOBOAHON BOAbLI HEOGXOAUMO OMpPeAensTb COAEPXaHUE Xropa.
Mpu ncnonb3oBaHUM NPUPOAHON BOAbI HEOBXOAUMO U3MEPATL SNEKTPUYECKYIO MPOBOAUMOCTL, COAEPXKaHNE
obLero opraHuyeckoro yrnepoaa (OOY) u xumu4yeckoro notpebnexus kucnopoaa (XrK).

7.3.4 Ons TeCTMPOBAHUA U KYNbTUBMPOBAHUS PEKOMEHAYETCS UCMONb30BaTh OAHY U Ty Xe BoAy. JTO
no3sonut u3bexartb nposefeHua akknuMmartusauuu. [lepes TECTMPOBaHWEM HeobGXOoAMMO MNPOBECTU
aspauuio BOAbl AN HACLILLEHUS KUCNIOPOAOM.

7.4 TecTupyemble pacTBopbl

7.4.1 TecTupyemble pacTBOPbl MCCNEAyemoro BeLlecTBa HeOoOX0AMMOM KOHLIEHTpauuu OObIYHO
rOTOBAIT NyTeM pasbaBneHns MCX0AHOr0 OCHOBHOIO pacTeopa. XKenaTtenbHO roTOBUTb OCHOBHbIE PacTBOpbI
nyTeM PacTBOPEHUA UCCIEAYyeMOro BELUECTBa HEMOCPEACTBEHHO B MCNONb3yeMol Bode. Ecnu BO3MOXHO,
TO WUCMONb30BAHUS PaACTBOPUTENEN W AMCMNepraTtopos cneayeTr usberatb. Tem He MeHee, NpUMEHEHue
pacTBopuTenen MOXeT OblTb HEOOXOAMMO B HEKOTOPbIX CRy4asx ANA MONyYEHWUst pacTBoOpa C HYXKHOW
KOHLIEHTpauuen unu OLHOPOAHOIO OCHOBHOrO pacteopa. [AnA akTUBHbLIX MHIPEAUEHTOB WNM ApYrux
WHOUBMUAYANbHBIX XUMWYECKMX BELUECTB (T.e. HE CMecel) KONM4eCcTBO uCCrneayeMmoro BellecTBa B
TeCTUpPyeMOM pacTBOpe He AOMXHO NpeBbilaTb NPaKTUUYECKOro npeaena pacTtBOPUMOCTU UCCRIEeayeMoro
Bewlectea B Boae (cpeae). MNpu ucCnNonNb3oBaHMM PaCTBOPUTENEW WNWM AUCNEPraTtopoB KOHUEHTpauus
pacTtBopuTens AomkHa ObiTb OAUHAKOBOM BO BCEX TECTUPYEMbIX pacTBOpax M KOHTponbHON npobe. Kpome
TOro, MakcumanbHasi KOHUEHTpauusa pacTtBopuTens AorpkHa coctaensatb 100 mkn/n wnm 100 mMr/n B
32BMCUMOCTU OT TOTO, Kakas BENIUYUHA MEHbLLE.

7.4.2 B obwem cnyyae, TectuposaHme nposoautcs 6e3 koppekrupoBku pH. Ecnu pH He coxpaHnsieTca
B AuanasoHe 6 — 9, TO NPOBOAUTCA MOBTOPHOE TECTUPOBAHME C perynupoBkon pH UCXOAHOr0 OCHOBHOrO
pactBopa o pH ucnonb3yemoli BoAbl nepes NpUroToBNEHWEM TECTUPYEMbIX pacTBOpoB. PerynuposaHue
pH, npeanourutensHo 0,1 M pactesopom HCI u 0,1 M pactBopom NaOH, aomkHO NpoBOAUTLCA Takum
06pa3om, UToObI KOHLEHTPALUMSA UCXOAHOTO OCHOBHOIO pacTBOpa HE M3MEHANACh B 3HAYUTENBLHOW CTENEHU U
He npoucxoaunu kakue-nubo xuMu4Yeckue peakuuu, Hanpumep ocaXKaeHue uccneayemoro Bewjecrsa. Ans
noaaepXKaHnsl KOHUEeHTpauumM TeCTMpYeMoro pacteopa B TeyeHue 48 4 koppektuposka pH B gnanasoHe 6 —
9 MOXET NPOBOAUTLCA ANA XMMUYECKNX BELLEeCTB, HEYCTOMUYMBLIX B JAHHOM Auana3soHe pH.

8 Npouenypa Tecta

8.1 NpepBapuTenbHas NOAroTOBKa TECTOBbLIX OPraHM3MOB

8.1.1 3a 4 — 5 aHeli oo aobGaBnNeHUss NMYMHOK NEPBOro BO3pacra B TECTOBbIE COCYAbl (Hayana Tecra)
cBexue knagku auy (< 24 4) otbuparoTc U3 OCHOBHOM KynbTypbl. [Ing ob6ecneveHus npaBunbHOrO Bo3pacra
KNagokK Kpasi COCyA0B AN KyNbTUBMPOBAHUSI JOIDKHBI ObITb OYMLLEHBI OT CTapbIX KNaaoK suy 3a 24 4 Ao
otOopa (cTapble KnagkM TaKKe MOrYT OCTaBaTbCA B COCyAax Ans KynbTUBMPOBaHUSA). [Onsa Havana
TECTMPOBAHUA Kak MUHUMYM 3, HO Hanbomnee nNpPeanoYTUTENLHO 6, HUTEeN AUy OTOMPAIOT U3 KYNbTYpbl, U
Aal0T UM BbITYNUTLCS, OAHOBPEMEHHO AobaBnAs kopm (n. 8.1.2). JluunHku ans TeCTupoBaHus BbiGupaloTca
cnyyvaiiHbiM 06pa3om U3 3Tol NapTUn.

Mpu TecTMpoBaHMM MOXET MCMNOMb30BATbCA CpeAa, MNONyYeHHasA OT KyNbTUBUMPOBAHUA, WU
CBEXenpuroToBrneHHas cpeaa. Kak npasuno, MUUUMHKU BbINYNASIOTCA B Te4EeHUe HEeCKONbKUX AHEN nocne
3aknagku siuy (ot 2 go 3 aHew ana C. riparius npu 20 °C u ot 1 A0 4 aHen ana C. dilutus npn 23 °C u C.
yoshimatsui npu 25 °C). [na TecTupoBaHuss HEOOXOAMMO MUCNOMb30BaTb NUYMHKA MEPBOrO BO3pacTta.
Bo3pacT nMUMHOK MOXET ObITb NPOBEPEH NMYTEM U3MEPEHUS LUMPUHBI FONOBHOW Kancynbl. Ha pucyHkax 1 n 2
M306pa)KEHbI CBeXXasd Knagka auu n Knaagka avl nocne BbinyninBaHUA COOTBETCTBEHHO.
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PucyHok 1- Ceexas knagka auvy, (< 24 4) C. riparius.

PUCYHOK 2 - JIMUMHKM NepBOro Bo3pacTa W3 NpaKkTU4ecky NosHOCTLIO BbiynuBLUEca knaaku auy, C. riparius.

8.1.2 Bo Bpems TecTMpoBaHMA NNYMHOK HENb3S KOPMWUTb. TeM He MeHee, KOpM/ieHVWe [0 Havana
TecTupoBaHus (T.e. HENOCPEACTBEHHO MOCME BblAYMN/MBaAHMA) UMEET 3HadeHue ans obecneuveHus > 85%
BbDKMBAEMOCTU NINYMHOK B KOHTPOJIbHOW Fpynne B KOHLUE TecTMpoBaHus. Heckonbko kanenb duabTparta u3
MesfKol cycneH3un kopma ans pold (Hanpumep TetraMin® wnu TetraPhyll®) B konnyectse 0,05 - 0,5 mr Ha
OfHY JIMYMHKY $IBNSIeTCA [AOCTATOYHbIM AN MOMOAbIX JIMYMHOK. B kauectBe Kopma Takxe MOXHO
1Cnosib3oBaTh 3e/IeHble BOLOPOC/IN. B Takom cnyyae, cnefyet NposiBNAATb OCTOPOXHOCTb Npu Aob6asneHum
JINYMHOK B TECTOBBIA cocyd, YTOObl He AOMYCTUTb NPUBMBaHWE TECTOBOWN cpefbl BOAOPOCNSAMU, KOTOPble
MOTyT NMOBANATbL Ha AOCTYNHOCTb MCCNeAyeMOro BellecTsa.

B kauyecTBe anbTepHaTMBbl KOPMY A5 pbl6 MOXET WCNO/b30BaTbCA PacTUTENbHbIA MaTepuan,
Hanpumep kpanua (Urtica dioca), wenkosuya (Morns alba), 6enbiii knesep (Trifolium repens) n wnuHaT
(Spinacia oleracea), a Takke apyrme pactuTenbHble Matepuasnsl (Cerophyl nnm anba-uennonosa).
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Konu4yectso kopma, Heobxoaumoe A0 Havana Tecta, AOMKHO obecnevnBaTbh afekBaTHYIO BbIXXMBAEMOCTb.
JkCTpakT kopma Ans pbl6 MOXeT ObiTb NONyYEeH NYTEM KUMSIYEHUA CYCNeH3uu kopMa Ansa poié ¢
nocneaylowmM yaaneHmem KpynHbiX Yactuu, Hanpumep nyteM punabTpauun unu yaaneHus ocaxaeHHOW
dpakunn. CoaepxaHue 00LIEro OPraHMYeckoro yrrmepoaa B MOJNlYYEHHOM 3KCTpakTe, Kak npaBuno,
cocrasnaeT okono 3,7 r/n, TONbLKO Manoe KonmM4ecTBo KoToporo 6yaeT fo6aBneHo B TECTOBLIE COCYADI.

8.1.3 JIMunHkM MOryT yaepxmBaTbCA Ha MOBEPXHOCTM BOAbl 6e3 BO3MOXHOCTU NPOHUKHOBEHUS B
TONLWy BOAbLI. 3TO BO MHOTOM 3aBUCUT OT (PUIUKO-XMMUYECKMX CBOWMCTB MCCreayeMOro BellecTBa u (unu)
TECTOBOW CpeAbl, a Takke MOXET ObiTb CBA3aHO C NPOLECCOM OYUCTKU cocyaoe. floGaBneHue NUUUMHOK K
TECTOBOW CUCTEME MyTeM BbiMyCka WX HWXE NOBEPXHOCTWM pacTBopa SABNAETCA OAHMM U3 cnocobos
yMeHblieHna adhdekra 3aaepkaHua Ha noBepxHOCTU. [lpu HanuuMM NUYUHOK HA MNOBEPXHOCTU
TECTMPYEMOro pacTBopa Ha HUX MOXXHO 406aBUTb HECKOMbKO Kanenb pacTeopa U3 MUNETKU, YTO NOMOXKET UM
norpyauTeCcsl B PpacTBop. 3aAepxaHue JUYMHOK Ha MNOBEPXHOCTU MOXET NPUBECTU K MNOMAYYEHUIO
HEA0CTOBEPHLIX AAHHbIX (HaNnPUMEpP BLICOKOW CMEPTHOCTU B KOHTPOIbHbIX Npofax). OAHUM U3 BO3MOXKHbIX
peweHMin AN NpeaoTsBpalleHua  3agepxanua  asnaeTca  pobaeneHue HeGOMbLIOTO  KONWU4YECTBa
Aucnepraropa, Hanpumep TBMH-80 B KOHUEHTpauUuMn 2 MKN/N, AN CHUXEHUSI MOBEPXHOCTHOIO HATSKEHUA
TeCTMpPYeMOoro pacrsopa, XOTsl UCNONb30BaHWE AWUCNEPraTopoB, Kak MpPaBuIlo, HE NPUBETCTBYETCA (CM. N.
7.4.1). Opyrum cnocoboMm MOXeT ObiTb (husnmyeckoe npeaoTspalLeHne MOCTYNINEHUA NIMHMHOK HA rpaHuLy
pasgena BO3ayx/pacTBop, HanpuMmep 3a CYET WCMONb3OBAHUA TEPMETUYHLIX TECTOBbIX COCyaoB 6e3
cB0DOAHOrO BO3AYLUHOrO NPOCTPAHCTBA UMM C MOMOLUBLIO CETOK, YAEPXXMBAIOLLMX NIUYMHOK B TECTUPYEMOM
pacrBope.

8.2 Ycnosus npoBeaeHus Tecrta

8.2.1 TecTOBbIE U KOHTPOSbHbLIE FPYNNbI

TecToBbIe COCYAbl 3anoSIHAIT HEOOXOAWMBbIM KONIMYECTBOM TECTUPYEMbIX pacTBOPOB. JIMYMHOK
nepBoro Bospacra Chironomus sp. cnyvaiHbiM 06pa3oM pacnpeaensiiot B TECTOBbIE COCYZbl NPU NOMOLLU
MUNETKN C TYMbIM KOHLOM. [ing Ka)aon TECTUPYEMON KOHLEHTPALMKU U KOHTPONbLHOM NPOOLI UCMONbL3YIOT, Kak
MUHUMYM, 1O 20 NUYMHOK, NPeaBapuUTENIbHO pasfeneHHbIX Ha uYeTbipe rpynnbl MO NATb JIMYUHOK. Ona
KaXO0N NWUYMHKM HeoOxoaumo ofecneuntb xoTa Obl N0 2 mn Tectupyemoro pacrBopa (T.e. obbem
TECTUPYEMOro pacTtesopa Ans NATU NUYUHOK B TECTOBOM COCYAE AOIDKEH COCTaBMsATb, KAk MUHUMYM, 10 mr;
00beM TECTUPYEMOro pacTBopa TaKkke A0MKeH ObiTb AOCTATOYHLIM Ansi oT6opa HeobxoaMMbIX 06pa3LIOB B
KOHLE TecTa AN aHanMTM4eckoro onpeaeneHns KOHLEHTpaLuum Bo34enCTeus).

8.2.2 TecTupyemble KOHLUEHTpaLun

8.2.2.1 KoHuUeHTpaumu ans OKOHYaTerNbHOro TECTUPOBAHUS MOXHO ONpeaenaTb B TecTe no noadopy
AnanasoHa KOHUEHTpauui. Ona 9Toro Ha NUUYMHOK BO3AEWCTBYIOT UCCNEAYyeMbIM BELLECTBOM B LUMPOKOM
AuanasoHe KOHUEeHTpauun B TedeHue 48 4. [OAna kaxaon BbIOPAHHOM KOHUEHTpauuu MCNONb3yIOoT, Kak
MUHUMYM, AECATb NMUYUHOK, pa3aerneHHbIX Ha ABe naparnesnbHbie rpynnbl.

8.2.2.2 B OKOHYaTEnNbLHOM TECTE MCMOSMb3YIOT, KAK MUHUMYM, MSATb KOHUEHTpauuin uccrneayemoro
BELLECTBA, & Takke KOHTPOnbHbie NpPobObl TOMLKO C BOAOW M pacTeoputenem (Npu HeobBXxoaumocTw).
KoHTponbHass npoba € pacTBOPUTENEM COAEPXKUT PACTBOPUTENb B KOHLUEHTPAaUMM, UCNONb3yeMon npu
TECTUPOBaHUM. TEeCTUPYyEMble KOHLEHTPauuu JOIDKHbI COCTaBNSiTb FEOMETPUYECKYIO MPOrpPeccuio co
3HameHaTtenem He Gonee 2,2. B oTyeTe 0 NpoBeaeHMU TecTa He0BX0AUMO 0BOCHOBAHME WUCMNONbL3OBAHUA B
TECTUPOBAHUW MEHEEe NATU KOHLUEHTPauWiA WM Hanmuyus reoMETPUYECKOn mnporpeccun ¢ GOnbLLIMM
3HaMeHarefnem, HanpuMep NOMNOrui HaKknoH KPUBOW «TECTUPYEMAs KOHLEHTpaUMsa — OTKNMK» . XKenatenbsHo,
yToObI Haubonbluasi TecTUpyemasi KOHUEeHTpauus BobidbiBana 100%-yi0 MMMOBMNM3aLUMIO, 8 HauMeHbLLasi
KOHLIEHTPaLUUA HE NpuMBOAMNMA K MOSIBNEHUIO Kakoro-nmbo ovyesuaHoro adpdpekrta. B 10 e Bpemsi, AaHHbIE
YCIOBUS ABNSIIOTCA BTOPOCTENEHHbLIMU ANA Hagnexawlero onpegenenus ECs,.

8.2.3 YcnoBus nHkybauuu

Temnepatypa BoAbl gomkHa Obitb 18 — 22 °C ana C. riparius. Ona C. dilutus w C. yoshimatsui
pekomeHayetca Temnepatypa 23 °C n 25 °C, cCOOTBETCTBEHHO. B KaXxgom OTAENbLHOM TecTe Temneparypa
J0JDKHA ObITb MOCTOAHHON B npeaenax +1 °C. PekomeHayeTcsi 0CBELLEeHHOCTb B nocneaoBarensHocTu — 16
Y CBET, 8 4 TEMHOTa, UHTEHCUBHOCTb CBETa A0MmkHa ObiTb B Npeaenax ot 500 go 1000 nk. MonHaa TemHoTa
Takke npuemnema, ocobeHHO Ans TeCTUPOBaHUA BELWECTB, HEYCTOMYMBLIX HA CBETY. TeCTOBble COCyAbl
JOIMKHbI ObITh PACnonoXeHbl B nabopatopuu B Criy4aiHOM NOpsAaKe.

8.2.4 MpoaomKkMTENLHOCTL TECTa

TecTupoBaHue HaumHaeTcs ¢ A00aBNEHMs NUYMHOK B TECTUMPYEMbIW PacTBOP M MpOAOIDKaeTcs B
TeyeHune 48 u.

8.2.5 HabnioaeHus

Ha 24-biii 1 48-011 4 TECTUPOBAHUS KaXAbl TECTOBbIA COCY/l HEOOXOAUMO NPOBEPSITL HA NPUCYTCTBUE
UMMOOMNM30BAHHBIX  NUYMHOK. Ona  obneryeHna  HabnioaeHui  HeoGxoaMMO  MCMONb30BaTb
CcTepeoMUKpockon nnu CBETOBOM CTON. ﬂl/l‘-WIHKVI, HecnocobHble U3MEHATb CBOE NMONOXEHUE (I'IOJ13KOM unm 3a
CYeT nnasaTefbHbIX ABWKEHWUN) B TeYEeHNe 15 cekyHA nocne BO3AEUCTBMS MEXaHUYECKOro pasapaxutens,
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HanpuMep BO3AENCTBUA CTPYM BOAbI U3 NUNEeTkn MNacrepa unu BCTPSXMBaHUS TECTOBOrO cOcyAa, CUMTAlOTCA
HEMOABMKHbIMU  (MMMOOWNU30BaHHLIMKM). JIMYUHKM ABWXYTCS XaOTMYHO, M hasbl BLICOKOW aKTUBHOCTU
(Hanpumep nnaeaHusA 3a c4eT ObICTPOro M3MeHeHusi popMbl Tena B anbda-hopMy npu MakcumanbHOM
cKaTum n 00paTHO) CMEHSIOTCH ha3amy NOMHOIO OTCYTCTBUSI ABUXKEHUS.

MMmMoBunusaumsa ncnonb3yeTcs B KAa4eCTBE MOKasaTens-3aMmeHUTENS NeTanbHOro UCXoAa, NOCKOSMbKY
yCTaHOBUTbL rMBenb NMUYMHOK MEpPBOro Bo3pacra AOCTAaTOMHO TPyAHO. B gononHeHwe k uMmMoOumnusaummn
TaKKe AOIMKHbI ObiTb 3aperncTpupoBaHbl NMbOEe HecTaHAapTHOE MOBEAEHWE UMM aHOMAanbHbIW BHELUHUI
Bua. MMMOOMNN30BaHHbIE MUYUHKK, OOHAPYXXEHHBIE HA 24-blil 4 TECTUPOBAHUSA, HE YAAMNSAITCS M3 TECTOBbIX
COCYyJ0B, Takum 06pasoM, Ux MMMOBUNMN3aLMA MOXET ObiTb NOATBEPXKAEHA MO OKOHYaHUKU TecTa. JINUYMHKM,
He 0OHapy>XeHHbIE B TECTUPYEMOM pacTBOPE, CUNTAIOTCA UMMOOUNU30BaHHBIMMU.

8.2.6 AHanUTM4eCKMe U3MepeHua

8.2.6.1 CopepxaHue pacTBOPEHHOro kucnopoga u pH uamepsioTcs, Kak MUHUMYM, B KOHTPOJSIEHOM
pacTeBope u TeCTUPYEeMOM pacTBOpe ¢ HambonbLUeH KOHLUEHTpauuen nuccrneayemMoro BeLecTsa B Hayane u B
KOHUe TecTa. CoaepxaHne pacTBOPEHHOrO KUCMOpoAa B KOHTPOSIbHOM pacTBOpE AOMKHO COOTBETCTBOBATH
KpUTEPUAM JOCTOBEPHOCTU TecTa. CoaepXaHWe pacTBOPEHHOIO KWUCMOPOAA B KOHTPOSbHLIX U TECTOBbIX
cocyaax AOMKHO ObITb nNpeacTaBneHo B Mr/n. 3HavyeHue pH He JOMKHO M3meHATbcA Gonee yem Ha 1,5
eanHWUbl B TeyeHue Tecta. TemnepaTypa OObIMHO M3MEPSETCS B KOHTPOSIbHbIX COCyAax W AOMKHa
pPerucTpupoBaTbCA HEMPEPBLIBHO HA MPOTSXKEHUM BCErO TECTA UMM, KaK MUHUMYM, B Havarne U B KOHLe TecTa.

8.2.6.2 KOHUEeHTpauu nccrneayemoro BeLlecTBa HeoOX0AMMO M3MepATb B KOHTPOMbHLIX npobax, a
Talke npobax C HauMeHbluerW W HaubonbLIEW KOHUEHTpauuen B Hayane M KOHLUE Kaxaoro TecTa.
PesynbTaThl TECTa PEKOMEHAYETCS1 pacCUUTbIBATb HA OCHOBaHWM W3MEPEHHbLIX KOHUEeHTpauun. OaHako,
€CnnM [0Ka3aHo, YTO KOHLEeHTpauus uccreayemoro BellecTBa YAOBMEeTBOPUTENbHO MoAAepXuBaeTca B
npeaenax +20% OT HOMMHANLHON MU U3MEPEHHON Ha4YanbHON KOHLUEHTPALMM HA NPOTSXKEHUM BCEro TecTa,
TO pe3ynbTaTbl MOTYT ObITb OCHOBaHbLI HA HOMWUHAMBHBLIX UM U3MEPEHHbIX HAYaNbHbIX 3HAYEHUSIX.

8.2.7 MNoporosbIn TECT

[oporoBbIN TECT C OAHOW KOHUEHTpaumen MOXeT ObiTb BbinonHeH npu 100 mr/n uccneayemoro
BELLECTBA UMM KOHLIEHTpaLuuu, paBHOW NpakTUYECKOMY npejeny pacTBOPUMOCTM B TECTOBOW cpefe (C
HaMMeHbLUEN KOHUEHTpauuen) Ans AeMOHCTpauun Toro, Yto ECsy Gonblue TECTUPYEMOW KOHLEHTpauuu.
[MoporoBbI TECT BLIMNOMHAETCA C UCNONb30BaHMEM 20 NMMUYUHOK (MapTUIO NUYMHOK XKenaTenbHO pasaennTb
Ha 4eTbipe rpynnbl MO 5 nuumHOK), a Tawke 20 NUYMHOK B KOHTPONbHOW npobe. Ecnu npoueHTt
uMmobunusaumm coctasnset > 15% B KOHUE TecTa, TO He0OX0AUMO MPOBOAUTL OKOHYATEMbHbINM TECT ANS
Mony4YeHUss OMMWCaHUsl 3aBUCUMOCTM TecTupyemasl KOHLEeHTpauma -— OTknuk. Jloboe Habniogaemoe
AHOMarmbHOE NOBEAEHNE NIMYMHOK AOIMKHO ObITh 3apErncTpPUPOBaHo.

9 [laHHble U OTYeT O NPOBEeAEHUMN TeCcTa

9.1 [laHHbIE

9.1.1 TonyyeHHble AaHHbIE AOMKHbI ObITb NPEACTaBMNeHbl B TAONUYHON hOpME C yKa3aHUEM 3HAYEHUN
AN Kaxaon napannenbHOn npobbl, KONUYECTBA MUYUMHOK, UCNOMb3YEMbIX NPU TECTUPOBAHUN, U 3HAYEHMUI
nMMoGuMnu3auun Ana Kaxkaon npobbl. MMmobunusaumsa (KOoNM4ecTtBO MMMOOMIU3OBAHHbIX NMUYUHOK B %),
obHapy>xeHHasi Ha 24-bili U 48-01 4 TecTa, u3obpaxkaeTca Ha rpachuke B 3aBUCUMOCTU OT TECTUPYEMON
KOHLUEHTpaumun. AHanu3 AaHHbIX NPOBOAAT C MCNOMb30BaHUMEM COOTBETCTBYIOLUMX Moaenen (Hanpumep
npobuTt-npeobpasoBaHus) Ana onpeaeneHus 3aBUCUMOCTM TeCTUpyeMas KOHUEHTpauus — OTKIMK, HaKmoHa
KPUBON TECTUPYEMAA KOHLUEHTpauMa — OTKMUK U 3Ha4yeHna ECsy ¢ 95%-biM 4OBEPUTENBHBIM UHTEPBAOM.
NOEC moxeT ObiTb OnpeaeneHa ¢ NnoOMOLbI COOTBETCTBYIOLLErO CTaTUCTUYECKOrO TecTa, HanpuMep Tecta
Puwwepa.

9.1.2 Ecnu craHpaapTHble meToabl pacyeta ECsy HE NPUMEHUMBbI K MNONYYEHHbIM AaHHbLIM, TO
HanbonbLlas KOHUEHTpauusl, He Bbi3blBaOWAA UMMOOMMM3AUMIO, W HaUMEHbLUAA KOHLEHTpauwus,
npusoaswasa k 100%-on MMMoOunusauuu, AOSMKHbI WUCMONB30BATLCS B KayeCTBe anmnpoKCUMUPYIOLLMX
3Ha4yeHun anda BblumucneHna ECsy (ECsy paccmaTpuMBaETCA Kak cpedHee reoMeTpuYeckoe ABYX AaHHbIX
KOHLUEHTpauumn).

9.2 OTYeT 0 NPOBEAEHUMN TECTA

OT4eT 0 NpoBeAeHUM TECTA AOIMKEH COAepXKaTb CNeAyoLY0 MHOPMAaLMIO:

00 uccneayemom BELLIECTBE:

- chusuyeckas npupoaa u hU3MKO-XMMUYECKUE CBOICTBA;

= [JaHHbIE O XUMUYECKON I/I,EleHTVIqZ)I/IKaL[I/II/I, B TOM Yucne 4yncrota mccneayemoro Belectsa,
O TECTOBOM BUAE:

- UCTOMHUK W BuUAbl Chironomus sp., NOCTaBLMK WCTOMHMKA (€CnuM  WU3BECTEH), a TakKxke
UCMONb3yeMble YCNOBUSI KYNbTUBUPOBAHMA (B TOM 4YUCME UCTOYHWUK, BUA U KOMMYECTBO KOpMa, yactoTa
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KOPMIEHUI);
00 yCrnoBusAX TECTUPOBAHUS:

- OnucaHue TEeCTOBLIX COCYA0B: TUN U 06beM cocynoB, 06GbEM TECTUPYEMOro pacTBoOpa, KONIMYECTBO
NUYUHOK B OAHOM TECTOBOM COCyZe, KONMYECTBO TECTOBLIX COCYAOB (B TOM 4MCne naparnneribHbiX) Ans
OAHOI KOHUEeHTpauuu;

= MeToAbl NOArOTOBKM WCXOAHOrO OCHOBHOFO M TECTUPYEMbIX pacTBOPOB, BKMOYAsA KOHLUEHTpauuio
noboro pacTBOPUTENS UMM AUCNEPraTopa, UCNONb3yeMble TECTUPYEMbIE KOHLIEHTpaLUK,

- noapobHbie cBeileHus1 00 UCNONb3yeMOl BOAE: UCTOHMHUK U XapaKTepUCTUKM kavecTBa BoAbl (pH,
XKECTKOCTb, 3NEKTPONPOBOAHOCTL U T.4.); COCTaB UCKYCCTBEHHOW CpeAbl, €CK OHA UCTIONb3YETCH;

- ycnoBusi MHKyOauuu: Temnepartypa, UHTEHCUBHOCTb CBETAa U NOCNEAO0BAaTESIbHOCTb OCBELLEHMS,
coiepkaHue pacTBOPEHHOro kucnopoaa, pH u t.4.
Pesynbrathl TECTa:

= KOMUYECTBO W MPOLEHT MUUUHOK, UMMOBUNN3OBAHHLIX UMK JAEMOHCTPUPYIOLLUX Nobble NOGOYHbIE
abdekTbl (BKMIOYAA HECTaHAAPTHOE MOBEAEHWE) B KOHTPOJSIbHOW Mpobe u kaxaoi TectoBow npobe ans
KaXKa0ro BpemMeHu HabnAeHns, a Taloke onucaHue npupoabl Habnogaembix 3PdekToB;

= pe3ynbTartbl U JaHHbIE, NOJTy4YeHHble B TeCTe CO CTaHAAPTHLIM BELLECTBOM, NPpU €ro Hanu4uu;

- HOMUHanNbHaA TeCcTupyemaa KOHueHTpauua u pe3ynbTatbl BCEX aHanNuM3oB No onpeaeneHuio
KOHLIEHTPALMN UCCNEAYEMOrO BELLECTBA B TECTOBbIX COCYAaX C YKasaHUeM BOCMNPOM3BOAMMOCTM 1 npeaena
0OHapy>XeHUs1 aHaNUTUYeCKOro MeToaa;

- [NaHHble BCEX (HU3MKO-XMMUYECKUX W3MEPEHWil, B TOM uucne Temnepatypbl, pH U coaepanus
PaCTBOPEHHOIO KUCIOPOoa, NPOBEAEHHbIX B TEHEHUE TECTa;

- ECs (48 4) ana ummobunusauum ¢ 95%-biM AOBEPUTESNIbHBIM MHTEPBANOM U rpacuk 3aBUCUMOCTU
TeCTUpyemMasi KOHLIEHTPaLms — OTKIMK, HAKNOH rpaduka 3aBUCUMOCTU TECTUPYEMAs KOHLEHTPALMS — OTKIIMK
W ero CTaHAapTHOE OTKIMOHEHWE OT NOAX0ASLLEeN MoAEnM;

- cTaTUCTUYeckue u (Unu) mateMatmyeckue npoueaypbl, ucnonbayemble ans onpeaeneHus ECs,
(naHHbIe 06 MMMOOMNU3ALIMKM HA 24-bi 4 TECTA TaKe A0SDKHBI ObITh YKka3aHbl, €Cnu Noao6HbIE U3MEPEHUA
npoBOAMIUCE);

= NOEC ans 24 n 48 4, npn He06X0AMMOCTH;

- obBocHoBaHue nOGOro OTKIIOHEHUS] OT PEKOMEHAYEMOMW Mpoueaypbl TeCTa W BIMSIHME AaHHbIX
OTKIMOHEHWM Ha pesynbTaThl TECTa.
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Mpunoxenue A
(cnpaBouHoe)

PesynbTtarbl MeXnabopaTtopHOro tecra co ctTaHgapTHbIMU Beuwiecteamm — 3,5-
anxnopcgeHonoM U XfopuaoMm Kanus

B mexnabopaTopHOM TecTe CO CTaHAapTHbIMM BelwecTtBamu — 3,5-AUXNOpPQPEHONoOM U X10puaom
kanus, Obinu nonyveHbl 3HavyeHust ECs, ana 24 n 48 4. MNoatBepXXaeHHble 3Ha4YeHuss ECsp nCcnonb3yloTcs
ANs nonyyYyeHns NPUoNMXXEeHHbIX AUana3oHoB, C KOTOPLIMU MOFYT CPaBHUBATLCA Pe3ynbTaTbl TECTUPOBAHUSA
CO CTaHAapTHbIMK BewecTsamu (n. 5).

Tadtnuua A.1 - [danHble mexnabopatopHoro tecra ¢ 3,5-guxnopdenonom (3,5-0XP) n xnopugom
kanug (KCI)

3HaueHusn 3,5-OXo 3,5-OXo KCI KCI
(24 v) (48 v) (24 v) (48 v)
Yucno sHaueHUn 13 13 15 15
MuHuManbHoe 0,770 0,517 1,53 0,330
25% NpOLEHTUNb 1,68 0,776 2,16 1,10
CpeaHee 2,30 1,67 2,84 1,44
75% NpOLEHTUIb 3,47 2,15 3,80 1,85
MakcumanbsHoe 5,74 3,86 5,94 219
10% npoueHTUNb 0,807 0,541 1,54 0,643
90% NpouUEHTUMb 5,21 3,57 5,34 2,09
KoadhdpuumeHT Bapuaumm 53,89% 60,12% 39,97% 35,92%

Ha ocHoeaHun 10 n 90% npoueHTUNM AuanasoHbl 3HAYEHUIN (OKPYrNEHHbIe 3HaYyeHus)) MOryT ObiTb
OLEHeHbI cneayowmmM obpasom:
3,5-O0X® ECsp (24 4) = 0,80 — 5,3 mr/n ECs, (48 4) = 0,50 — 3,6 mr/n
KCI ECsp (24 4)=1,5-5,4 mr/n EC5,(484)=0,60 - 2,1 mr/n

[aHHble 3Ha4YeHWs cnegyeT paccmaTtpuBaTh Kak OPUEHTUPOBOYHBLIE ANSI U3YYEHUS WU3MEHeHUsi
YYBCTBUTENBHOCTU XWUPOHOMMA U3 TECTUPYEMON KynbTypbl € TE4YEeHUEeM BpeMeHu, OCOOEHHO npu
3HAUUTENbHBIX WM3MEHEHUAX YCIOBUIA KyNMbTUBMPOBAHUSA WMNU npu A00ABNEHMU HOBbLIX OPraHU3MOB K
KynbType.

3HaveHua gna KCl 6onee oaHopoaHble, YeM ansa 3,5-guxnopdeHona (cornacHo KoachduumeHTam
Bapuauum). Hekotopele xapakrepuctuku KCI, TO eCTb BbICOKasi pacTBOPMMOCTb B BOAE, HECMOCOBHOCTL K
OuopasnoxeHuto, a Takxke 06nbLuaa Tectupyemas koHueHTpauus (8 1000 pas npesbialoLias HanbonbLIyo
TECTUpYeMylo KoHueHTpaumio 3,5-0X®), Heobxoaumas pana nonyyvyeHusa 50% adpdekra, BEPOATHO,
CnocoOCTBOBANMW YMEHbLUEHMWIO MOTPELUHOCTH NPU NPOBEAEHUM TECTa B naboparopuu.
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Mpunoxenune B
(pekomenayemoe)

KynbtuBuposaHue Chironomus riparius

B.1 KynbtusupoBanuwe nuuuHok C. riparius MOXET NPOBOAUTLCA B YallLKe-Kpuctannusatope unu
Gonblmnx cocyaax. Ha aHo cocyaa TOHkUM cnoem oT 5 Ao 10 MM NOMELLAIOT MENKUIA KBAPLIEBbLIN NECOK.
OunatomoBas 3emnsa (Hanpumep Merck, cr 8117) Takke sABnsAeTcs noaxoasawmm cy6cTpatom Ans
KYNbTUBMPOBAHUA (AOCTATOMHO TOHKOrO Crosi AMatoOMOBON 3€MNIM BbICOTOM 10 HECKONbKMX MM). Takke B
kayecTse cybcTpata MOXeET ucnonb3oBaTtbes unbTpoBanbHas Gymara. Mocne ao6aeneHus cyberparta B
cocya Ana KynbTueuposanua gobasnsior Bogy (n. B.3) Ha BLICOTY A0 HECKONMbKMX CaHTUMETPOB. Mo mepe
HeoOX0AMMOCTU B COCYA ANA KyNbTUBMPOBaHUS A00aBnsAOT BOAY ANA BOCMOMHEHWA NOTEPb BCMNEACTBUE
ucnapeHua U nNpeaoTBpaLLeHUn BbIChIXaHUS cpeabl AnA KynbTusuposawus. lMpu HeoOxoaumocTu BoAy
MOXHO NEPNOAUYECKN 3aMEHATb.

MpoBoAAT aKKypaTHYIO aspauuio MNOATOTOBMIEHHON cpeabl ANA KynbTMBUMpoBaHus. Cocyabl ANA
KyNbTMBMPOBaAHMA NOMELLAIOT B CneuuanbHbiii MHKYyOaTop Ans NpeaoTBpALLEHUSI BbIMYCKA MOSIBUBLLMXCA
B3POCHbIX XupoHoMug. NHky6aTop AomkeH BbITb 1O0CTaTOMHOW BMECTUMOCTU AN obecneyeHus cBob6oaHoro
nepemeLLeHnua U poeHUs NOABMBLUMXCS B3POCHbIX XUPOHOMUA, UHAYe He ByaeT NMpoMCXOAUTb KOMynsuus
(pasmMepbl nHkybaTopa AOMKHLI COCTaBNAThL kak MUHUMYM 30 x 30 x 30 cM).

Ana MuHMMU3auum HOpUAKHIA XXenaTenbHO PerynspHo NPoBOAUTbL 0OMEH MONyYEHHLIMU HUTSIMU AIULY
¢ Apyrumu naGopaTopuamu.

B.2 B wuHkybaTOope HeoOxoAMMO MOAAEpPXKUBATb KOMHATHYIO TeMnepatypy WIuM MOCTOSIHHYIO
Temnepartypy 20 + 2 °C n o6ecneumBaTb OCBELLEHHOCTb B NOCNEA0BATENLHOCTU: 16 Y CBET (MHTEHCUBHOCTb
okono 1000 nk), 8 4 TemHOTa, BKMOYas NOMy4yacoByld asy paccBeTa WNU CyMepek C HU3KOM
WHTEHCMBHOCTbIO cBeTa okomno 500 nKk Ansg CTUMYNUMPOBaHUA POEHMA M BOCNPOU3BOACTBA. BnaxHOCTb
BO3Ayxa [AODkHa cocTtaensitb Oonee 60%, MeHbWAaa BRAXHOCTb BO34yXa MOXET MPensTCTBOBAaThb
pasMHOXEHUIO.

B.3 Boga anga KynbTMBMpOBaHus

B kayecTtBe BOAbl ANA KyNMbTUBMPOBAHUSA MOXET MCMONb30BaThbCA Mmobas noaxoasawian npupoaHasi
BO4a MNIM MCKYCCTBEHHaa cpefa. OObIMHO 3TO apTe3naHckas BoAa, AeXNOpUpPOBaHHAsi BOAONPOBOAHAs
BOJA W UCKYCCTBEHHble cpeabl (cpeabl M4 unu M7). 3a 24 4 0 KynbTMBMPOBaHUS crieqyeT NpOBECTU
aspauuto Boabl. Mpu HeobxoaMMOCTU BOAY ANSt KYNbTUBUPOBAHUS MOXHO OBGHOBMSITb NMYTEM aKKYpaTHOro
CNMUBAHUSI UMM OTKAYMBaAHWUA MCMONbL30BAHHOI BOAbLI M3 COCyAa AnNs KylbTMBMPOBaHUSA 6e3 BO3AENCTBUS Ha
NUYMHOK. 3amMeHa BOAbl AOMKHA MPOBOAUTLCA, KaKk MUHUMYM, OAWH pa3 B MeCSL Unu npu 3HaYUTENbHOM
yXyALUEeHWN Ka4yecTBa BOAbI.

B.4 KopmneHue nuyunHok

B.4.1 B kayectBe KOpMa Ans NUYMHOK MCNOMNb3YKT XMONbEBUAHBLIA KOpM Ans pbl6 (TetraMin®,
TetraPhyll® wunu Apyrom aHanoruyHbli KOPM) B KOMMYECTBE Okono 250 Mr Ha oauH cocya Ans
KyNbTUBUPOBAHUA B CYTKM. KOPM AaloT nNUYMHKAM B BMAE CyXOro MOpOLUKA WMNW BOAHON cycneHsuu: 1,0 r
XNOMbEBUAHOrO KopMa Ao6aensoT kK 20 Mn BoAbl AN KyNbTUBUPOBAHUA U MEPEMELLMBAIOT A0 NOMyYeHuUs
O0OHOPOAHON cMmecu. B cocyabl Ansa KynbTUBMPOBaHUS AOOABNAIOT CYCMEH3MI0 M3 pacyeta 5 mn Ha OauH
cocya (nepen nobaeneHWem B COCyZ CYCMeH3uio BCTpsxuBaioT). [ns NUYMHOK CTapLlero Bospacrta kopma
MOXeT ObiTb BonbLue.

B.4.2 KopwmneHue perynupyetca B 3aBMCMMOCTM OT KadyectBa Boabl. Ecnu cpepa ans
KYNbTMBUPOBAHUS CTAHOBUTCHA MYTHOM, TO KONIMYECTBO KOpMa Heob6xoaMmMo yMeHbLuaTh. flo6aBneHue kopma
HeobxoauMO TLaTeNbHO KOHTPONMpoBaTe. HegoctaTtouHoe nuTaHue MOXET NPUMBECTU K MUTPaLMKU NUYMHOK
Ha JHO cocyaa, CrULKOM OBUNbHOE NUTAaHUE MOXET Bbi3blBaTb MOBLILUEHWE aKTUBHOCTU MUKPOOPraHM3MOB
N CHWXEHMe KOHUeHTpauuun kucrnopoaa. Obe cutyaumm MOryT NPpMBECTU K CHUXXEHUIO TEMMNOB POCTa JINYUHOK.

B.4.3 B cocyabl AN KynbTMBMPOBAHMSA Takke MOXHO A00aBNATb HEKOTOpPble BUAbl 3€MeHbIX
Bogopocnen (Hanpumep Scenedesmus subspicatus, Chlorella vulgaris).

B.4.4 KopmneHue B3pOCHbIX XMPOHOMUA,

B kauyectBe kOopMa AnA B3POCMbIX XUPOHOMMZ WCMOMb3YIOT HACLILWEHHBLIA PacTBOpP Caxapossbl,
HaHeCeHHbIN Ha BaTHbI AUCK. Takoe KOpMIieHWe cnocobCTBYET yBENUYEHUIO NMPOAOIMKUTENBHOCTU >KU3HW
XUPOHOMUA U YIYULLEHUIO BOCNPOU3BOACTBA.

B.5 MosBneHne xmpoHomMua

Mo npowectBun 13 — 15 gHei npu Temnepatype 20 + 2 °C B cocyaax ANns KyNbTUBUMPOBAHUSA
NOSABNSIOTCA B3POCNbIE 0COOU XMPOHOMUA. Myxckue 0cobu MMEKOT TOHKOE TENO U NePUCTbIE YCUKU.

B.6 OtknagbiBaHue au
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MNpu nepBOM NOsIBNIEHNM B3POCHbIX 0coben B MHKybaTope Bce cocyabl ANA KyNbTUBUPOBAHUA Cneayet
NPOBEPATL TPU pa3a B HEAENIO HA HanM4uue knaaok auuy. MNpu HeoBxoAMMOCTM ANg Havana Tecta Ha OCTPYIo
TOKCMYHOCTb UMW ANS CO3aHUS HOBOW KyNbTypbl KNaaku SuL U3BNEKalT U3 COCYyZ10B ANs KyNbTUBUPOBAHUSA
U MepeHocAT B HebonbLUMEe eMKOCTW, 3anofiHEHHble BOAOW AnsA KynbTUBMpOBaHWs. Knagku suy moryr
MCNonb30BaTbCA HEMOCPEACTBEHHO ANS BblpalLMBaHWUA HOBOW KyMbTypbl (Hanpumep 2 — 4 knagku suy Ha
OOMH COCYA AN KyNbTUBMPOBAHWUSA) WMAM MOCME BbINYNAMBAHUA §NUYMHOK (Hanpumep 200 nMYMHOK)
NepPeHOCAT B HOBbIW COCYA ANS KyNbTUBUPOBAHUS.

Mpu Temnepatype 20 °C nNUYMHKA NEPBOro BO3pacra NosBAAlTCA Yepes 2 — 3 gHA.

B.7 lNMoaroToBka HOBLIX COCYA0B ANA KYNbTUBMPOBaHUA

Mocne nonyyeHuss HOBOW KyNbTypbl AOIPKHA ObiTb BO3MOXHOCTb YCTAHOBKM HOBBLIX COCYAOB ANSsi
KynbTUBUPOBaHWUS. HOBblE COCyAbl YCTaHaBNMBAKOT OAWH pa3 B HEAEN0 WM pexe B 3aBUCUMOCTM OT
yCJ'IOBl/Il7I TECTUpPOBAHUA W yaaneHna CtapblX COCyAOB NOCe NoABNEHUA B3POCIbIX XMPOHOMUA. ,D,aHHaﬂ
npoueaypa nO3BONAET pPErynapHo nonyyaTb B3pPOCHbIX XUPOHOMUZ MNPU  MUHMMANbLHOM KOHTpone
KyNbTUBUPOBAHUS.

B.8 NMoaroTtoeka cpeq ana kynbtusuposaHusa M4 n M7

Cpeabl Ana kynbTuBupoBaHus M4 u M7 roToBAT M3 OCHOBHbLIX PacTBOPOB (I) MUKPOSEMEHTOB U
BUTamMnHOB. CHayana rotoBAT OCHOBHble pacTBopbl (I) B AeMOHU3MpPOBaHHOW Boade. N3 gaHHbIX OCHOBHbLIX
pacteopoB (l) roTOBAT BTOPON €AMHCTBEHHLIA OCHOBHOW kOMBWHUpPOBaHHbIN pacteop () (Tabnuuya B.1).
KoHuUeHTpauuu oTAenbHbIX XMMUYEeCKuX BeLlecTs B cpeae M7 B 4 pasa Huxe, 4yem B cpege M4,

B.9 lMoarotoska cpeabl M7

Kaxxabili ocHOBHOM pacTBop (I) roTOBAT MHAUBUAYANBHO, U KOMOWHUPOBAHHLIN OCHOBHOW pacteop (l1)
nony4arT U3 MNPUroTOBMIEHHLIX OCHOBHLIX pacteopos (). Ona npurotoeneHns cpeabl M7 50 mn
KOMOUHMPOBAHHOTO OCHOBHOro pacreopa () n onpegeneHHble 06bEMbl OCHOBHbLIX PACTBOPOB NUTATENbHbIX
BELUeCTB, ykasdaHHble B Tabnuue B.2, oBoaAT 40 MeTkM 1 11 AeUOHU3MPOBaHHOW BOAOW. OCHOBHOW pacTBoOp
BMTaMWHOB MONy4aloT nNyTeM A06aBnNEeHUs Tpex BUTAMWHOB K AEWOHU3UPOBAHHOW BOAE, Kak MOKa3aHO B
Tabnuue B.3, n 0,1 Mn OCHOBHOr0 KOMGUHMPOBAHHOIO PACTBOPa BUTAMUHOB A006aBNAIOT B NOATOTOBMEHHYIO
cpeay M7 Hesagonro go ucnonb3oBaHuss. OCHOBHOM PacTBOP BUTAMWUHOB XPaHAT B 3aMOPOXEHHOM BUAE
HeGonbLUMMKU nopuuaMA. MNMoAroTOBMNEHHLIE CPEALI a3PUPYIOT U OTCTaUBAIOT.

Tabnuua B.1 — OCHOBHbIE PaCTBOPbI MUKPOANEMEHTOB aAns cpea M4 u M7

O6beM OCHOBHOTO %‘:::::::::::
OcHoBHbie pacTeopwi () | M26%2 '\E::L?!.[GCTBa, pacrsopa (1), TECTUPYEMBIX PACTBOPax
Mn/n (Mr/n)
M4 M7 M4 M7
HsBO; ' 57190 1,0 0,25 2,860 0,715
MgCl,-4H,0" 7210 1,0 0,25 0,361 0,090
Licl’ 6120 1,0 0,25 0,306 0,770
RbCl’ 1420 1,0 0,25 0,071 0,018
SrClL-6H,0 ' 3040 1,0 0,25 0,152 0,038
NaBr ' 320 1,0 0,25 0,016 0,004
Na,MoO,-2H,0 " 1260 1,0 0,25 0,063 0,016
CuClhL-2H,0 335 1,0 0,25 0,017 0,004
ZnCl, 260 1,0 1,0 0,013 0,013
CoCl,-6H,0 200 1,0 1,0 0,010 0,010
Kl 65 1,0 1,0 0,0033 0,0033
Na,SeO; 43,8 1,0 1,0 0,0022 0,0022
NH4VO; 11,.5 1,0 1,0 0,00058 0,00058
Na,3[TA-2H,0 "° 5000 20,0 5,0 2,5 0,625
FeSO47H,0 "*° 1991 20,0 5,0 1,0 0,249
" — ConepaHine AaHHbIX BELECTB pasriniHo Ans cpea M4 n M7.
— [aHHble pacTBoOpbl FOTOBAT MHAMBUAYAIBHO, CRIUBAKOT BMECTE U HEMEASIEHHO NOMELLaloT B aBTOKIaB.
3 _ NosoasiT 1o MeTkn 1 1 AEeUOHU3NPOBaAHHON BOAOW ANA NPUrOTOBIEHNUS OCHOBHOrO pactsopa (1).
—JoBogsT 40 MeTKN 1 N AEMOHU3UPOBAHHOW BOAON ANSA NPUrOTOBMEHNA KOMBUHWUPOBAHHOIO OCHOBHOrO pacteopa (I1).
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Tabnuya B.2 —OCHOBHblE pacTBOPbI NUTATENBHBLIX BELWECTB AnA cpea M4 n M7

Macca Beuwjecrsa O6beM OCHOBHOrO pacTBopa OKoHuaTenbHbIe
OcHoHbIe mr , NUTaTeNbHOTO BELLECTBa KOHLIEHTPaLN B
pacTBOpbI MV ’ TeCTUpyeMbIX pacTBopax
M4 n M7, mr/n

CaCl,-2H,0 293800 1,0 293,8
MgSO,-7H,0 246600 0,5 123,3
KCI 58000 0,1 58
NaHCO, 64800 1,0 64,8
NaSiO;-9H,0 50000 0,2 10,0
NaNO; 2740 0,1 0,274
KH,PO, 1430 0,1 0,143
K,HPO, 1840 0,1 0,184

T— [oBoaar Ao meTku 1 N1 AENOHU3MPOBAHHOW BOAOW ANA NPUrOTOBMEHUS OCHOBHOIO pacTeopa.
2 _ No6aensioT k cpeaam M4 u M7.

Tabnuuya B.3 —OCHOBHOW pacTBOp BUTAaMUHOB Ang cpea M4 u M7

Macca BUTAMUHE. MF O6bEeM OCHOBHOIO OKoHYaTenbHbIe
BuramuH 1 ’ pacTBopa KOHLIEHTpaUuu B TECTUPYEMBIX
BUTaAMUHA, MN/n pacteopax M4 u M7, mr/n
TunamuHa ruapoxnopua 750 0,1 0,075
LinaHoko6anamuH (B1,) 10 0,1 0,001
BUoTUH 7,5 0,1 0,00075

;— [oBoaAT A0 MEeTKM 1 N AEMOHU3UPOBAHHOW BOAON ANA NPUTOTOBNIEHUSI OCHOBHOIO PacTBopa.
— [lo6aenstoT kK cpeaam M4 u M7 nepes MCNONb30BaHUEM.

[ns nony4yeHua equHOro BUTAMUMHHOIO pacTBoOpa CNuBaloT TPpU OCHOBHbLIX pacTBopa BUTAMUHOB.
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Mpunoxexnue C
(cnpaBo4HOe)
XuMunueckue xapakTepucTUKM BoAbl, MPUEMSIEMON 4SSl NPOBEeAEHUA TecTa

MpupoaHas Boaa co cneaylowmmu xapakrepuctukamu (tabnuuya C.1) siBnseTcs noaxoasilen cpeaon
ANs coAepXaHus, KynbTUBUPOBAHUS U TECTUPOBAHUS XUPOHOMUA,

Tabnuya C.1 —Xumuyeckue xapakTepucTuki BoAbl, NPMEMNEMON ANs NPOBEASHUA TECTA

Bewectso KoHueHTpauus

B3BeLLeHHble YacTuubl <20 mr/n
MonHbIN opraHuyeckuin yrnepos <2wmr/n

HenoHn3npoBaHHbIAN aMMOHUI <1 MKr/n
MecrkocTb Mo CaCOs ' < 400 mr/n
OcTaTouHbIi Xrop <10 MKr/n
O6wue opraHohocopHble NnecTuUmUabl <50 Hr/n
OOGLUMEe OpraHoXIIOPHbIE NECTULMALI U MONUXIOPUPOBAHHbIE GUCHEHUIBI <50 Hr/n
OOBLLUMIN OpraHNYECKMin Xnop <25 Hr/n

" Ecnu oxuaaeTca, 4To MCCreAyeMoe BELECTBO B3aUMOAENCTBYET C NOHAMM XKECTKOCTH, TO
UCMOJIb3yeTCs BOJAa C MeHbLLEN KXECTKOCTbIO (TakuM 06pa3om, B AaHHON cuTyauum cpeaa M4 He gomiHa
MCNnosb30BaThCA).

YK 658.382.3:006.354 MKC 13.020.01 IDT

KnioueBble CNOBa: XMMUYECKAst NPOAYKLMS, OKPYXaloLas cpeAa, OLIEHKA OCTPON TOKCUYHOCTH,
XMPOHOMUZbI
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