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BBeneHue

Hacroawmii ctanaapt npeacrasnsier co6oi AanbHenwee passuTue CyLLEeCTBYIOLLMX CTAaHAapTOB, pac-
NPOCTPAHAIOWMXCA HA npoBeAeHne ucnbiraHuin O3CP 219 unn 218 ¢ ucnonb3oBaHWeMm MNpoTOKONOB BO3-
IeWCTBUA COOTBETCTBEHHO Yepe3 oboralueHHyio Boay [1] unu oborawieHHbIn ocagok [2]. Mpu ero paspaboTke
YUYUTLIBANUCH UMEIOLLMECS MPOTOKOIbI NO OLIEHKE TOKCUYHOCTU Ansa Chironomus riparius w Chironomus dilutus
(panee C. tentans [3]), koTopblie 6binn paspabotanbl B EBpone u CesepHoin Amepuke [4]-[10], a Takoke Kosnb-
uesoi metoga [8], [11]-{13]. MoxHO TaKke UCnonb30BaTh Apyrue XopoLLO 3BECTHLIE BUALI XMPOHOMUA, Hanpu-
mMep Chironomus yoshimatsui [14], [15]. MonHaa npoaomkMTenbHOCTb BO3AEHCTBUA COCTABMAET NPUMEPHO
44 cyt ana C. riparius u C. yoshimatsui v npumepHo 100 cyt ana C. dilutus.

B HacTosiLem cTtaHaapTe onucaHbl 06a NpoTokona BO3AelcTBMS Yepe3 oboraleHne BOAbl U 0cafka.
BblGop COOTBETCTBYHOLLETO NPOTOKOMA BO3AEHCTBUS 3aBUCUT OT NPEeANnonaraemoro NPMMEHEHUs UCTbITaHUS.
MpoTokon BO3AENCTBUS Yepe3 BOAY, BKIOYAOLWMIA oboralieHne BOAHON KOMOHKU, MPeAHasHayeH Ans UMu-
Tauum cobbiTMA CHOCA MECTMUMAA NMPU ONPbLICKUBAHUM W BKIIOYAET MEPBOHAYANBHYIO MAKCUMATbHYIO KOH-
LeHTpaLui0 B NOBEPXHOCTHLIX Boaax. OboralleHne Boabl Takke NOAXOAUT AN APYrMX TUMOB BO3AENCTBUSA
(BKMOYASA NPONUBbLI XMMUHECKUX COEAUHEHUN), HO HE AN NPOLIECCOB aKKyMynsLMM, KOTOPbIe NPOAOKAITCA
AOnbLUe, YeM nepuoa ucnoiTaHus. B gaHHOM criydae u Takxke, Korga CTOYHbIE BOAbI SBMASKOTCA OCHOBHbLIM Ny-
Tem nonagaHusa NecTuuuaoB B BOAOEMbI, Au3aiiH ¢ oboralleHHbIM 0CaaKkoM ABNAETCs Oornee noaxoaALWwumM.
Ecnu npeacraBnsioT MHTEPEC Apyrue npoTOKOMbl BO3AEWCTBUS, TO AU3aNH UCMbITAHUIA MOXET ObiTb Nerko
agantuposaH. Hanpumep, ecnu pacnpegeneHme UCNbITYyeEMOro BELLECTBaA MeXay BOAHOW ¢ha3oi u crioem
ocajka He npefcTaBnseT MHTEpec u agcopbuus ocagka cBefeHa 40 MUHMMYMA, TO UCNOMb3YIOT CyppOraTHbIii
MCKYCCTBEHHbIN 0CafoK (Hanpumep, KBapLeBsbIi NECOK).

BewectBa, TpebyoLMe OLUEHKM UX BMUSHUA HA OpPraHW3Mbl, 3aCEnsoLUMe OTMOXEHWUA, MOTyT yaep-
XKMBATLCA B OTMOXEHUU B TEYEHME ANUTENLHOrO nepuoaa BpemeHn. OpraHuamMbl, 3aCensiome OTIOXEHUS,
MOTyT NOABEPraTbCA BO3AENCTBUIO XUMUYECKUX BELLECTB LenbiM psaom nyTen. OTHOCUTENbHOE 3HAYEHUe
KaXkgoro nyTu BO3AENCTBUS U BPEMSA, TPebyIoLEeca AN KaXaoro u3 HUX B NPOSIBIIEHUN OBLLMX TOKCUMECKUX
3pheKTOB, 3aBUCUT OT PU3UKO-XUMUYECKUX CBOMCTB KOHKPETHOIO BeLLecTBa. [Ans cOequHEHUI C BbICOKUMU
aacopbUMOHHBIMA CBONCTBAMU UAW ANS1 COEAUHEHWIA, KOBANEeHTHO CBA3bIBAIOLLMUXCS C OTIIOXKEHUSIMU, NOTTIO-
LeHWe opraHM3MamMuy 3arpAi3HEHHOTO KOpMa MOXET OblTb OCHOBHBLIM NyTeM BO3aenUCTBUA. [Ana npeaynpexae-
HUSI HEAOOLIEHKM TOKCUYHOCTH BbICOKONUMOMPUIBbHBIX COEAUHEHUI MOXKHO UCNONL30BaTL KOPM, A06aBMNeHHbIi
B 0CaAOK, A0 BHECEHUs1 UCTbITyeMOro Bewecrasa (cM. 9.1.5.1). Takum 06pa3om, MOXHO OXBaTUTL BCE NMYTU
BO3JEWCTBUS U BCE CTaAuM Pa3BUTUSI XMPOHOMUA.

M3mepsemMbIMU KOHEYHBIMM TOYKAMK SIBAAIOTCA obLee KONUYeCTBO BbINYNUBLUMXCS B3POCHbIX 0CODei
(ang 1-ro M 2-ro NOKOMNEHMWI), CKOPOCTb pa3BuTUA (Ana 1-ro u 2-ro NOKONEHWIA), COOTHOLLEHUE NOSOB
NOJIHOCTBIO BbINYMUBLUMXCS U XMBbIX B3POCNbIX 0C00€EN (ANS 1-ro U 2-ro NOKONEHMIA), KONMMHECTBO TsHXKEN AuL
Ha camMmky (Tonbko 1 nokonexuue) u PepTUNbLHOCTL TAXKEN ANUL, (TONBKO 1 MOKONEHKE).

PexomeHnayeTcs MCNonbL30BaTb UCKYCCTBEHHbBIN 0CAA0K. ICKYyCCTBEHHbIN 0CaiI0K UMEET HECKOMbKO npe-
MMYLLECTB MO CPaBHEHUIO C NPUPOAHBIMU OTNOXEHUSAMMU:

- BapnabenbLHOCTb B 9KCMEPUMEHTAX CHUKAETCA 3a CUET TOTO, YTO OH NPEACTaBNseT BOCNPOM3BOAUMBIN
«CTaHAAPTU3OBAHHbIA MATPUKCy», U OTNAAAET HEOGXOAUMOCTb B MOUCKE HE3Arpsi3HEHHOTO U YUCTOrO 0CaAKa;

- WUCMbITAHUSA MOXXHO HauMHaTb B NG0e BPEMS roaa, He CTankuBasiCb C CE30HHOW BapuabenbHOCTbIO
MCNBITYEMOTO 0CajAKa, U OTCYTCTBYET HEOBX0AUMOCTb B NpeABapuTenbHoi 0bpaboTke ocaaka aAnsa yaaneHus
NpUpoAHON hayHbl;

- CHWKAIOTCA 3aTparbl HA OTOOP AOCTATOYHOIO KONMYECTBA 0CafaKa B €CTECTBEHHBLIX YCMOBUAX ANSA
00bIYHOTO UCNbITAHUA,

- UCKYCCTBEHHbI 0Caf0K NMO3BOSAET CPABHUTH TOKCUYHOCTb M KnaccuduumpoBaTh BELLECTBA COOTBET-
cTByoLMM 06pasom [4].



FOCT 33641—2015

M E X T OCVY3APGCTIBETUHTHUB 4 C TAHAOAUPT

METO/ibI UCTIbITAHWIA XMMUYECKOW NPOAYKLINM,
NPEACTABNSIOLLENA ONACHOCTb NS OKPYXXAIOLLEW CPE[bI

UcnbITaHne TOKCUYHOCTM Ha XMPOHOMMUAAX HA NMPOTSXXEHUMN LIMKNA Pa3BUTUSA
C UCnonb30BaHMeM OGOralleHHO BOAbI UK 060ralleHHoro ocaaka

Testing of chemicals of environmental hazard.
Sediment-Water Chironomid Life-Cycle Toxicity Test Using Spiked Water or Spiked Sediment

Hara BBegeHnsa — 2016—09—01

1 O6nacTb NpuMeHeHus

Hacroswuii ctaHgapT yctaHaBnNMBaeT METOA OLEHKW BIUAHWUA NPOAOIMKUTENBHOIO BO3AENCTBUSA XUMU-
YeCKMX BELLECTB Ha NPECHOBOAHLIX ABYKPbINbIX Chironomus Sp., KOTOPbLIA 0XBaTbIBAET NOMIHOCTLIO 1-€ NOKO-
nexHune (nokoneHue P) n paHHuin nepuog 2-ro nokoreHus (nokonexusa F1).

2 TepmuHbI 1 onpeaeneHns

B HacToAemM ctaHaapTe NPUMEHEHbl TEPMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHnsamu:

2.1 UCKYCCTBEHHbIA WM PEKOHCTPYUPOBAHHbLIW, COCTABIIEHHbIA WM CUHTETUYECKUA OCanokK
(formulated sediment or reconstituted, artificial or synthetic sediment): Cmecb BeLeCcTB, MCNONb30BAHHLIX ANA
uMuTaumum hu3n4eckux KOMMOHEHTOB NPUPOLHOTO 0cagka.

2.2 HapocapouHaa Boaa (overlying water): Boga, Haxogawaaca Hag 0cagkom B UCMbITYEMOM COCyAe.

2.3 uHTepcTUUManbHaa Boaa unu noposas Boaa (interstitial water): Boga, 3aHumarowaa npoctpaH-
CTBO Mexay 0CaAaKoM M YyacTuLamm noysbl.

2.4 o6oraweHHas Boaa (spiked water): cnbiTyemas Boaa, B KOTOpPYO A00aBREHO UCMbITYeMO€E BELLECTBO.

3 MpuHUMN meTopa

JIMYUHKM XMpoHOMUA NepBOM CTaaAUW Pa3BUTUS NOABEPralTCs BO3AEUCTBUIO UCMLITYEMOrO XMMUYECKO-
ro BeLecTsa B paAe KOHUeHTpauuin B cucTemax 0cajok-soda. VcnbiTaHWe HaYMHAKOT BHECEHUEM NIMYMHOK
XMPOHOMUA NepBOn cTagun passuTua (1-e NOKONEHNE) B UCMbITYEMbIE CTaKaHbl, cogepxalume oborallueHHbIn
0cagokK, Unu anbTEPHaTUBHO BOAY 000rawatotT CnbITyeMbIM BELLECTBOM Nnocne gobasneHunst nmunHok. Onpe-
AENAT BbiNynneHne, sBpemMsa A0 BbiNynieHna XupoHoOMna n COOTHOLLUEHUE NMONOB NOJTHOCTbIO BbIYNMUBLUNXCA
W XKUBbIX KOMapoB. BbinynueLUMeCs B3pOCHble 0COOU NEPEHOCHT B KaMepbl AN KyNsTUBUPOBAHUS, YTOObI 00-
ner4yuTb poeHne, cnapusaHne u knagky auu. OnpeaensitoT KONUYECTBO MNONYYEHHbIX TSHXKEW SiuL n nx PepTunb-
HOCTb. M3 aTUX TSXKEn auy nony4aroT NUYMHKKM NEPBOM CTaauKU PasBUTUSA 2-r0 NOKOMNEHUSA. [JaHHbIe NNYMHKK
NMOMELLIAIOT B TONbKO YTO MPUTOTOBMEHHBIE UCTILITYEMbIE CTaKaHbI (Mpoueaypa oboralleHuns Takas xe, Kak uc-
nonb3oBanack 4nsa 1-ro NOKONeHUs1) Ans onpeaeneHuns XXKM3HeCnoCcobHOCTM 0cobeli 2-ro MOKONEHMS NoO UX Bbl-
NYNMAeHuto, BpeMEeHW A0 BbIMYNNEHUA U COOTHOLLEHUIO MOSIOB NOMHOCTLIO BbIMYMUBLUUXCH W XXUBbIX KOMapoB
(cxema npoBedeHusa UCNbITaHUA LMKNa pasButua npueegeHa B npunoxeHun M. MNonyyeHHble AaHHbIE aHa-
NU3UPYIOT, UCMONb3YyS PErpecCMOHHY0 MOAENb ANsl YCTAHOBMNEHUA KOHUEHTpauuu, kotopas ByaeTt Bbi3biBaTb
X %-HO€ CHMXEeHUEe COOTBETCTBYIOLLIEN KOHEYHON TOYKM, UINN UCMOMb3YSA NPOBEPKY rMNOTE3bl ANA onpeaeneHus
HeadbdekTuBHOM Habmogaemon koHueHTpauun (NOEC). [ina nocnegHero BapuaHta TpebyeTcsi cpaBHEHue
ahpekToB 06paboTkn C COOTBETCTBYOLLMMMU 3P EKTaMU B KOHTPONE C UCMONb30BAaHMEM CTaTUCTUYECKUX

M3paHue ocpuuymanbHoe
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meToaoB. CrnesyeT OTMETUTL, YTO B NPOTOKONE C oboraLleHnem Boasl, B crnydae GbICTpO Aerpagupyowmx se-
LLecTB, NOCNEAHUE CTaAUN PA3BUTUS KAXKAOIO NOKONEHUS (HanpuMep, CTaguio KyKOmnKu) MOXHO NOABEPTHYTh
BO3[ENCTBMIO UCTILITYEMOTO BELLECTBA B 60nee HU3KOW KOHLEHTpaLMU B HAA0CaA04YHOW XUAKOCTU, YEM Ans
NUYUHOK 1-1 cTaguu pa3suTug. Ecnu 310 nMeeT 3HaueHue n TpebyeTcsa CpaBHEHUE YPOBHA BO3AENCTBUA Ha
KaXkayo cTaaunto pasButua, To crneayet BHECTU crieaylowme nonpaBku B METOA UCMbITaHUA:

- NpoBeAeHue napannenbHbiX UCMbITAHWI C 000raleHneM Ha pasHbIX CTAAUSX Pa3BUTUA UNU;

- MOBTOPHOE oboratieHue (M 0GHOBNEHUE HAA0CAA0UYHON XUAKOCTU) TECT-CUCTEMbI BO BpeMs 060ux
9TanoB UcnbiTaHus (1-ro U 2-ro NOKONEHU), B pesynbrarte Yero MHTepBanbl oboraleHnsa (06HOBNEeHus) cne-
OYET KOPPEKTUPOBATbL C YY4ETOM NOBEAEHUSI UCTILITYEMOrO BELLECTBA.

Takue nonpagku LenecoobpasHbl TOMNLKO AN NPOToKona ¢ oboralleHHON BOAOW, HO He AnA NPOTOKoNa
¢ oboralleHHbIM 0CagKoM.

4 Nndopmaumsa 06 NCNbITYEMOM BellecTBe

MHdopmaumsa 06 ncnbITyeMOM BELLECTBE A0IKHA CoAepKaTb CBEAEHUSA O PACTBOPUMOCTU UCMbITYEMO-
ro BeLecTsa B BOAE, AasneHun napa u log KOW, M3MEPEHHOM UMK pacCYMTaHHOM pacnpeseneHun B ocagke
n cTabunbHOCTM B BoAE M ocaake. [omkeH BbiTb B HANMUYUWN HAAEXKHbIV aHANUTUYECKUIA MeToa Ans KONu-
YECTBEHHOIO OnpeAeneHusa UCMbITYeMOro BELLEeCTBa B HA40Ca404HOM XMAKOCTM, MOPOBON BOAE U Ocajke C
M3BECTHOI M YCTaHOBIIEHHON TOMYHOCTbIO M HUXKHUM Npegeriom obHapykeHus. [NonesHas uHdopMaLus BKo-
YaeT CTPYKTYPHYO DOPMYNy WU YACTOTY WUCTbITYEMOrO BELLECTBA. Takke NonesHbIMW SIBRSIIOTCA CBEAEHUS O
XUMUYECKOM MOBEAEHUU UCMBbITYEMOrO BELLECTBA (Hanpumep, paccesHuu, paspylieHun B abUOTUHECKUX U
OUOTMYECKMX YCNOBUAX U T. N.). [JONONHWUTENbHOE PYKOBOACTBO MO MCMLITAHUIO BELLECTB C PUINKO-XMMUYE-
CKMMW CBOWCTBaMM, KOTOPbIE 3aTPYAHAIOT NPOBEAEHME UCTNbITaHUA, NpUBOAUTCS B [16].

5 CraHpapTHbIe BelwecTBa

CraHaapTHble BELecTBa NepUoanYeckn MOLABEPraloT UCTILITAHWIO ANA NOATBEPKAEHUA TOrO, YTO 4yB-
CTBUTENbLHOCTL NabopaTopHOi nonynauum KoMapos octaetca 6e3 usmeHeHuin. Kak u ana gadHuii, byaer
[0CTaTo4HbIM NpoBeaeHne 48-4acOBOro OCTPOro OnbiTa CornacHo pasaeny 8. OaHako ecnu OTCYTCTBYET Ba-
NUAMPOBAHHLIN CTaHAAPT MO OCTPOMY ONbITY, TO CREAYET NPUHSATH BO BHUMaHUE NPOTOKOMN XPOHUYECKOTO UC-
nbiTaHUs cornacHo gokymeHty OECD, Test No. 219:2004. NpumepaMmu CTaHAapTHLIX TOKCUKAHTOB, YCNELWHO
UCNonb3yeMmblX B KOMbLIEBbIX METOAAX M NPU BanuaaLuu, IBNSIOTCA: NUHAAH, TpudnypanuH, neltaxnopde-
HOM, xnopua kagmua u xnopua kanus [1], [4], [7], [8], [18]-

6 [JocToBEepHOCTb UCNbITAHUA

[nsa noaTBepXaeHUs [0CTOBEPHOCTU UCTbITAHWS UCTONb3YIOT CReayloLue KpUTepUuu:

- CPeAHAA BbINYMIAEMOCTb MIMYMHOK B KOHTPOMSIX AOIDKHA COCTaBMATL B KOHLE nepuoaa BO3AencTBus
He meHee 70 % ans o6oux nokonenun [1], [8];

- nepuop BbinynneHus 85 % o6Luero uucna BbINMYNUBLUMXCA B3POCHbIX kKoMapoB ans C. riparius v C.
yoshimatsui B KOHTpone Ans 060Mx NOKONEHUIN JOIPKEH HAXOAUTLCA B nNpeaenax ot 12 go 23 cyT nocne BHe-
CeHus B COCYAbl NMMUMHOK NepBoi craguu passutust; ana C. dilutus Tpebyetca 20-65 cyT;

- cpefiHee COOTHOLLEHUE MOSIOB MOMHOCTLIO BbINYMUBLUMXCS W XMBbIX B3POCHbIX 0C00el (camku unm
caMUbl) B KOHTpone 060ux NOKONEHUI JOIDKHO COCTaBNsAATL He MeHee 0,4, HO He Bonee 0,6;

- ANA KaXA0W KaMmepbl AN KyNbTUBUPOBAHUSA YMCIIO TSXKEW AUL, B KOHTPONE 1-ro NOKONMEHUA AOSDKHO
coCTaBnATb He MeHee 0,6 Ha camKy, BHECEHHYIO B Kamepy Ansi KyNnsTUBUPOBAHMUS;

- OTHOCMUTENBLHOE YUCNO PEPTUIbHBIX TSHKEW AUL B KaX0W Kamepe AN KyNbTMBUPOBAHUSA AN KOHTPO-
nsa 1-ro NoKoneHus A0MKHO COCTaBNATbL He MeHee 0,6;

- B KOHLIE Nepuoaa BO3AEHCTBUA Ans 000MX NOKONeHuin onpeaenstor pH M KOHLEHTpaLUMIO paCcTBOPEHHOTO
KMcnopoaa B Kaxaom cocyae. KoHUeHTpaums Kucnopoaa AOMmKHA COCTaBNATL He MeHee 60 % 3HaYeHWs Hacbl-
wwenns Bosayxa (ASV1), n pH HagocaaouHONM BOAbI HAXOAUTCS B AUana3oHe 6—9 BO BCEX MCNbITYEMbIX COCYAaXx;

- Temneparypa Bofbl HE OMKHA pa3nuuarbca bonee yem Ha + 1,0 °C.

) Mpu Temneparype 20 °C 1 HopManbHOM aTMoctepHoM AaeneHun ASV B npecHoi Boge pasHo 9,1 mr/n (60 %
paBHo 5,46 mr/n).

2
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7 Onucanne metopa

7.1 UcnbiTyemble cocyaibl U Kamepbl AN KyNLTUBUPOBAHUSA

JInuuHkM noasepratoT BO3AEMCTBUIO UCTILITYEMONO BELLECTBA B CTEKIISIHHBIX CTAKaHAX BMECTUMOCTbLIO
600 mn ¢ guametpom 8 cm. Npu o6ecnevyeHum COOTBETCTBYIOLLEN BbICOTbI CIOSi HAA0CAA0YHOM BOAbI M 0Caaka
NPUroAHLI M Apyrue cocyabl. MOBEPXHOCTL 0CaaKa AOMKHA ObiTh 4OCTATOUHOI ANs o6ecneyeHus 2—3 cM2 Ha
nMYnHKy. COOTHOLLEHWE BbICOTbI CIOS 0CAAKa K BbICOTE HAA0CaA04HOW BOAbI JOIMKHO COCTaBNATL 1:4.

Mcnonb3yioT kamepbl AN KyNbTUBMPOBaHUS (pPa3mepoM He MeHee 30 CM B Tpex u3MepeHusix) ¢ Mapnen
(pasmep oTBEPCTUIN AOIMKEH ObITb NPUMEPHO paBeH 1 MM) CBEpPXY M C OZIHOW CTOPOHbI Kamepbl (CM. NPUNO-
eHue IM). B kaxaylo kamepy Ans Knagku siul, NOMEeLLaloT KPpUCTannm3aumoHHYIO Yaluky BMECTUMOCTDLIO 2 1,
coaepaLlyto UCNbITyemylo BoAy M 0CafoK. [ing KpUCTannm3auMoOHHOW YaLlKu COOTHOLLEHWE BbICOTbI CNos
ocajKa K BbICOTE Hag0CaA04HOM XUAKOCTU TaKKe OIMKHO COCTaBMATb NPUMEPHO 1:4.

Mocne cGopa Tshikelt AU B KPUCTANNM3aALMOHHO YaLlKe WX NOMELLAIOT B 12-NYyHOUHbIN MUKPOTUTPALMOH-
HbIVi MIAHLLET (OAMH TSHK HA ITYHKY, COAEPXKALLYIO HE MeHee 2,5 mn BoAbI M3 «000raLLeHHON» KpUCTanmM3auymoH-
HOM YallKK), NOCMe Yero NNaHLeTbl NOKPbLIBAIOT KPLILLKOW ANA NPeaynpexaeHns UHTEHCUBHOTO MCNapeHus.
Taike MOXHO UCMOSIb30BaTL ApYr1ue CoCyabl, NOAXOASALUME ANSA XPAHEHUS TSDKEN AuUL.

3a UCKNIOYEHNEM MUKPOTUTPALIMOHHbIX NITAHLLETOB BCE UCMbITYEMbIE COCYAbl U Apyroe oGopyaosaHue,
KOHTaKTUPYIOLLEE C TEeCT-CUCTEMON, AOMKHbI ObITb U3rOTOBNEHbI MOMHOCTBLIO U3 CTEKNAa WK APYIoro XuMu4e-
CKM MHEPTHOro marepuana (HanpumMmep, TedrioHa).

7.2 BbiGOp BMOa XupoHoOMuUpg,

lMpeanoyTuTenbHbIM BUAOM ANS UCNOMBL30BaHUA B UCMbITaHUKU ABNSETca Chironomus riparius. Takke
MOXET ucnone3oBatbca C. yoshimatsui. C. dilutus Takke SABNAETCA NOAXOAALMM, HO C HUM TpyaHee pabo-
TaTb U Tpebyetca Gonee AnUTENbHLIA Nepuoa ucneiTaHus. MogpobHoe onucaHne MEeToA0B KyNbTUBUMPOBAHUS
Chironomus riparius npuBoautca B npunoxexHun A. Takke nmeerca nHdopmaums 06 yCnoBusax KynsTUBUpoO-
BaHWA Ana Apyrux Buaos, 10 ectb C. dilutus [6] u C. yoshimatsui [15]. Nepea Havanom uUcnbiTaHMA NPOBO-
AAT UaeHTUMUKaLMIO BUAA, HO 3TO He TpebyeTca ANA KaX4oro UCMbITAHMA, eCNKU OPraHn3Mbl NPOUCXOAAT U3
BHYTpUNabopaTopHON KynbTypbl.

7.3 Ocapok

7.3.1 PeKkOMeHAyeTCAa UCNOMb30BaTbh MCKYCCTBEHHBIN 0CaaoK (0CaA0K, TaKKe HA3bIBAEMbIN PEKOHCTPY-
UPOBaHHbLIM, COCTaBMEHHbIM UMW CUHTETUYECKUM). ECnn ncnonb3yercst NpupoAHbIA 0CaA0K, TO €ro cregyer
oxapakTepus3oBaTh (onpefenutb pH, coaepxaHue opraHUYecKoro yrnepoaa, a Taioke peKoMeHAaylTCs Takue
napameTpbl, kak CooTHoLleHne C/N 1 rpaHynoMETPUS), U OH HE AOMKEH COAEPXKAaTb Kakux-nubo 3arpsasHeHni
W APYrux OpraHn3MoB, KOHKYPUPYIOLLMX C XUPOHOMUAAMMW MU NUTAaKOLWMXCHA UMU. Takoke nepea UCnonb3oBa-
HWEM B UCMbITAHUM TOKCUYHOCTU AN XMPOHOMUA NPUPOAHLIN 0CAaA0K KOHAULMOHUPYIOT B TEYEHUE 7 CYT B TEX
>Xe YCNoBUSX, B KOTOPbIX OyAeT NpoBOAUTLCA MocneayioLlee ucnoitaHne. PekomeHayerca cornacHo [1], [20],
[21] npumeHeHne cneaytowero UCKYCCTBEHHOIO ocagka, kak onucato B [1]:

a) 4 % — 5 % (cyxasa macca) Topda: pH kak moxxHo 6rmke k 5,5-6,0; cneayer ucnonb3oBaTtb TOpd
B BM€E W3MENbYEHHOro NopoLLKa ¢ pa3MepoM 4YacTuy He MeHee 1 MM, BbICYLIEHHOTO TOMbKO Ha BO3AYXE;

6) 20 % (cyxas macca) KaonMHOBOW MMKHLI (CoAePKaHMe KaonuHUTa npeanouTuTensHo 6onee 30 %);

B) 75 % — 76 % (Cyxas macca) KBapLEBOro necka (oOrmkeH npeobnaaarb Menkui necok ¢ Gonee yem
50 % vacrtuy pasmepom B npegenax ot 50 4o 200 mMkm);

r) AenoHn3npoBaHHasa Boga fobasnsaerca ansa obecneyeHus BNaXKHOCTU KOHEYHOW CMeCu B npeaenax
30 % — 50 %;

A) XMMUYECKU YUCThIN KapboHaT kanbuusa (CaCOz) nobGasnaerca ana aoseaeHus pH koHeuHon cmecu
ocaaka go 7,0-0,5;

€) coaepXXaHue opraHu4ecKkoro yrrepoja KOHEYHOM CMeCU AOIDKHO cocTaensTth 2 % + 0,5 % u noBo-
OUTbCA COOTBETCTBYIOLLMMU KONMYEeCTBaMun Topda u necka corfacHo NepevyucrieHnsM a) 1 B).

7.3.2 HeoGxoaumo umetb nHcpopMaumio 06 UCToUuHMKe Topdpa, KAONIMHOBOM ITUHLI U Necka. KOMNOHEHTbI
ocajKa MccrneayroT Ha OTCYTCTBUE XMMMUYECKOrO 3arpsi3HeHus1 (HanpuMep, TSXKenbIMU MeTannamu, XnopopraHu-
YeCcKUMU coeauHeHnsaMM, pocopopraHMYECcKUMM COEANHEHNSAMM U T. Nn.). Mpumep nonyyeHUs UCKyCCTBEHHOTO
ocajka onucaH B npunoxeHuu bB. Talke MOXHO CMeLlaTb COCTaBnsioOLLMe KOMMOHEHTbI B CyXOM BuAe, €Cnu
GbIN10 NOKasaHo, YTo nocne AobaBneHus Hafo0CaA04HON BOAbI HE MPOUCXOAUT pa3fieneHuss KOMNOHEHTOB (Ha-
nNpUMeEp, BCNNbITUA YacTuy Topda), u 4to Topd nnu ocagok ObinmM OCTAaTOMHO KOHANLIMOHMPOBAHbI.
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7.4 Bopa

B kauecTBe MCMbITYEMOI BOAI MCMONL3YIOT N0OYI0 BOAY, COOTBETCTBYIOLLYIO MO CBOMM XUMUYECKUM Xa-
pakTepucTMkaMm npuemneMoii BoAe Ans pa3BeAeHus, Kak yka3aHo B npunoxeHusax A u B. NMio6as nogxoaswas
BOAA, NpUpoAHasa BoAa (MOBEPXHOCTHAA UMK FPYHTOBAA BOAA), BOCCTAHOBNEHHAA BOAA (CM. NpunoxeHue A)
UM AexnopupoBaHHas BOAONPOBOAHAS BOAA ABMAETCA NPUEMNEMON B KAYECTBE BOAbI ANA KyNbTUBUPOBAHUSA
1 BOABI ANSA UCMbITAHWSA, €CIIM XMPOHOMMUALI ByAYT BbKMBATL B HEll BO BPEMS KYNbTMBUPOBAHUA U NpoBeae-
HUSA UcnbITaHua 6e3 NpM3HaKoB cTpecca. B Havane ucnbiTaHus 3HaveHne pH ucnbITyemoin Boabl AOSMKHO CO-
CTaBnAThL OT 6 10 9, M 00Las XKeCTKOCTb A0MKHA ObITb He Gonee 400 mr/n no CaCO5. OaHako ecnu uMeeTcs
npeanonoXeHne 0 B3auMOAENCTBUN MOHOB XKECTKOCTU C UCTIbITYEMBbIM BELLECTBOM, TO HEO6X0AMMO UCNONb-
30BarTb BOAy € 6onee HU3KOW XKECTKOCTbIO (M TakuM 06pa3om, B AAHHON CUTyaLUKN HE AOMKHA UCNONb30BaTLCA
cpeaa Elendt Medium M4). Bo BpemMsi BCEro uCnbITaHMA MCNOMb3YIOT OAUHAKOBLIN TUN BOALI. XapaKTepUCTUKN
Ka4yecTBa BOAbl, MPUBEAEHHBLIE B NPUIOXEeHUN B, onpeaensior He MeHee AByX pa3 B rog, UK Npu HanuM4uu
noA03peHuUs], YTO AAHHbIE XapaKTEPUCTUKN MOTIN CYLLECTBEHHO M3MEHUTLCSA.

7.5 CToKOBble pacTBOpbI — 00OraueHHaa Boaa

McnbiTyeMble KOHLIEHTPALMKU pacCYMTLIBAOT Ha OCHOBE KOHLEHTpAaLWA B BOAHOW KOMNOHKE, T. €. Hafao-
cafo4Hou Boae. McnbiTyemble pacTBOpbI C BbIGPAHHON KOHUEHTpaumnei 06bI4HO rOTOBAT pa3BeaeHUEM CTOKO-
BOro pacrsopa. CTOKOBbIE pacTBOPbI TOTOBAT PacTBOPEHMEM UCMLITYEMOrO BELLECTBA B UCTILITYEMON Cpeae.
B HekoTOpbIX cnyyasix Tpebyercsi MCNonbL30BaHWe PACTBOPUTENEN UM AUCNEPrUPYIOLLMX areHToB Ans no-
Ny4eHUs1 COOTBETCTBYIOLLETO KOHLEHTPUPOBAHHOIO CTOKOBOrO pacreopa. MNpuMepamu noaxoaswmx pacreo-
puTenen ABNSAIOTCA auUeTOH, TaHOJN, METAHOM, MOHOSTUNMOBLIN 3UP STUNEHITIUKONS, AUMETUNOBLIN 3up
3TUNEHrnuKoONA, AUMETUNdopMamMug, U TPUITUNEHIMKUKONb. MCNonb3yeMbiMu AUCNEPTUPYIOLLIMMU areHTamm
moryT ObiTe Kpemodop RH40, TBuH 80, 0,01 % metunuenniono3a n HCO-40. KoHueHTpaumsa conobunmsu-
PYIOLLErO areHTa B KOHEYHOW MCMbITYEMON cpeae AomkHa ObiTb MUHUManbLHOM (T. €. He Bonee 0,1 mn/n) u
0ZIMHAaKOBOI BO BCEX UCMIbLITAHUSIX. ECNM MCNOnb3yloT CONOUNN3NPYIOLWIA areHT, TO OH HE I0IKEH OKa3biBaTb
CYLLECTBEHHOIo BNIMAHUA HA BbDKMBAEMOCTb XMPOHOMUA wUnn NpPoABNATL BUAUMOE OTpULATENbHOE BO3,C|el7I-
CTBME HAa NNYUHOK XMPOHOMUA, YTO MOXKET bbITb YCTAHOBNEHO KOHTPONEM Ha paCTBOPUTESb. OﬂHaKO cneayer
usberarb NPUMEHEHNS TaKUX BELLECTB.

7.6 CTOKOBbIE PAacTBOPbI — 06OralleHHbIN 0CaA0K

OGBGoraLleHHbIi 0caaoK C BbIOPaHHOW KOHLIEHTpaLUuel 06bIMHO roTOBAT A06aBneHneM pacTeopa UCHbI-
TYemoro BeLLeCcTBa HeNnoCpPeACTBEHHO K 0caaKy. CTOKOBBI PacTBOP UCMbITYEMOrO BELUECTBA B AE€NOHU3NPO-
BaHHOW BOAE CMELLUMBAIOT C UCKYCCTBEHHBIM 0CAZAKOM HA POJIMKOBOI MENbHULE, KOPMOCMECUTene unu nepe-
MELLMBaAHWEM BPYYHYIO. ECnK ucnbiTyeMoe BELWECTBO NNOX0 PacTBOPSIETCA B BOAE, TO €r0 MOXHO pacTBOPUTL
B MMHUManNbHOM O6beme NOAXOAALUEro OpPraHMYecKoro pacTBOpUTens (HaNnpuMmep, B rekcaHe, aueToHe unu
XrnopodopmMe). 3atem AaHHbIN pacTeop cmewusaloT ¢ 10 r MENKOro KBapueBoro necka Ansa Kaxaoro ucnbl-
Tyemoro cocyaa. 3areMm pacTtBOpuUTENb BbINApUBAIOT A0 €ro MOMHOIo yaaneHus u3 necka; 3atem necok cMme-
LUMBAIOT C COOTBETCTBYIOLLMM KONMUYECTBOM ocazka. [ina conobunusauum, AUCNEPrUPOBaHUA MU IMYIbIU-
pPOBaHUA UCNLITYEMOTO BELLECTBA UCNONb3YIOT TOMLKO Nerkonetyyue pacrsoputenu. Cneayetr uMeTb B BUAY,
YTO KONU4YECTBO NECcKa, BXOAsLIEe B CMECb UCMbITYEMOIO BELLECTBA U Necka, He0OX0AUMO YyYNUTBIBaTL NPU
NPUroToBSIeHMN O0caaka (FOTOBUTb OCaAOK cneayeT C MEHbLUMM KONuMyecTBOM necka). [lobaensemoe ucnbl-
Tyemoe BELLEeCTBO TLLATENbHO W PABHOMEPHO pacnpeaensior B ocagke. Mpu He06xoaAMMOCTH aHanU3upyioT
DONONHUTENBHBLIE NPOOLI ANA ONPeAeneHns CTeNEHU OAHOPOAHOCTH.

8 NOu3anH ucnbiTaHuA

[usaiiH ucnbiTaHus cBaA3aH ¢ BLIGOPOM KONMYECTBa U Auana3oHa PasHECeHWUs UCMbITYEMbIX KOHLEH-
Tpauun, KONMYECTBa COCYAOB ANA KAXA0N KOHLUEHTPALMKU U KONUYECTBA NMMYMHOK HA COCYA, KONUYECTBA KPU-
CTanNU3aLMOHHbIX YaLLeK 1 KaMep ANA KynsTUBUPOBaHMA. Huxe onucaHbl ansaliHbl Ana onpeaenenusa EC,,
NOEC u gnanasoHa npeaenbHblX KOHUEHTpauunii.

8.1 [ns3anH ana perpecCUOHHOro aHanu3sa

8.1.1 3dbekTnsHan koHueHTpauua (EC,) U ananasoH KOHUEHTpauuii, B KOTOPOM AEWUCTBUE UCNbLITY-
€MOro BeLECTBa NPEeACTaBseT MHTEPEC, AOMKHbI OXBATbLIBATh KOHLIEHTPALUM, BKIIOYEHHbIE B UCTIbITAHUE,
TaK KaK KOHEYHas TOYKa He 3KCTPanonupyeTcs 3a npeaenaMmu NOnyyvyeHHbIX AaHHbIX. CneayeT u3berartb
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IKCTPaANONALMKU 3HAYNTENBHO HIKE CaMOW HU3KON AENCTBYIOLEN KOHLIEHTPALUKU NNU BbILLE CAMOIA BbICOKOM
KOHUEeHTpauuun. MNpeasaputenbHoe UCMbITaHUE ANS onpeaeneHua AuanasoHa npeaenbHbiX KOHUEeHTpauui
cornacHo crtaHgaptam OECP 218 unu 219 npoBoaat ans sbibopa Noaxoaawero AnanasoHa UCNbITyeMbiX
KOHUEHTpayun.

8.1.2 ina ycranosnenua EC, TpebyeTcsa He MeHee MATU KOHLEHTPauuin B BOCbMU NOBTOPHOCTAX ANA
KaXaon KOHUeHTpauuun. [ina Kaxxaon KOHLEHTPaUMN UCNONb3YIOT ABE KaMepbl ANA KynbTuBupoBanusa A n b
(cm. pokymeHT OECD, Test No. 233:2010). Bocemb NOBTOPHOCTEN pasAensiioT Ha ABe rpynnbl NO YeTbipe
NOBTOPHOCTN ANA KaXA0H Kamepbl AN KynsTUBMPOBAHUA. Takoe YMCIo NOBTOPHOCTEN TpebyeTcs ¢ y4eTom
Konuyectsa KOMapoB, HEOOX0AUMOrO B kamepe At OLieHKWU BOCNPOU3BEAEHUS 3BYKOBbIX cUrHanoB. OaHako
Ana 2-ro NOKONeHUA Takoke Tpebyercs BOCeMb NOBTOPHOCTEN U3 NOABEPTLLMXCA BO3AEWCTBUIO NONYNAUMIA B
Kamepax ana Kynstusnposanunsi. Uutepsan mexay KOHUEHTpaumMaMn He AomkeH 6biTb GonbLue AByX (MCKIIO-
YeHue MOXET ObITb CAenaHo Ans crny4yaes, ECNYU KpMBas KOHUEHTpaUMsa-achdekT UMEET NoNoruii HaknoH). Ko-
NUYECTBO NOBTOPHOCTEN ANS KaXA0W 00paboTKu MOXET ObITb YMEHbLUEHO A0 LWECTU (TPU HA KaXaylo kKamepy
ANA KyNTUBUPOBAHMUSA), €CNU KONUUYECTBO MCMbITYEMbIX KOHLEHTPAUWN C pasnuyHbiM achdhekToM ABnAeTCA
GonblKnM. YBEnu4eHne KonuyecTsa NOBTOPHOCTEN UM YMEHbLUEHUE Anana3oHa UCNLITYEMbIX KOHLEHTpaLMi
NPUBOANT K Gonee y3Kum A0BEPUTENLHLIM HTEPBANaM Ana 3HaveHnit ECy.

8.2 Ausain ansa yctaHoeneHnus NOEC

Onsa ycranosneHuss NOEC ucnonb3yioT NsiTb UCNLITYEMbIX KOHUEHTPALUUI KaKk MUHUMYM B BOCbMU NO-
BTOPHOCTAX (4 HA KaXKaylo kaMmepy ANS KyNbTUBUPOBAHUSA, YKa3aHHble B NPUNOXeHusax A u b (CM. AOKyMEHT
OECD, Test No. 233:2010)), n uHtepsan Mexay KOHLUEHTpauuamMmu He aomkeH ObiTb Gonblue asyx. Konuue-
CTBO MOBTOPHOCTEN AOIDKHO ObITh AOCTATOYHLIM ANsi 06ecnevYeHnss agekBaTHON CTaTUCTUYECKOW MOLLHOCTH
OnA BbIABMEHUA pasHuubl B pasmepe 20 % KOHTpona Ha 5%-HOM ypoBHe 3Hadumoctu (p = 0,05). Onsa onpe-
JerneHus CKOpoCTU pa3BUTUS, TIOAOBUTOCTU U (PePTUNBHOCTU 00bLIMHO HEOOBX0AUM AUCNEPCUOHHDIN aHanu3
(ANOVA) c nocneaytomm npuMeHeHneM kputepus JaHHeTTa unu kputepusa Bunbamca [22]-[25]. Ans onpe-
JerneHusa nokasatens BbINyNeHUss U COOTHOLLEHMA NONOB NOAXOAAT Kputepun KoxpaHa — ApmuTaxa, Tou-
HbIi KpuTepuii duwepa (¢ nonpaekoin BoHdeppoHn) unu kputepuin MentTens — XeHsens.

8.3 OnpegeneHue guanasoHa npeaenbHbIX KOHLEHTPaLUUM

OnpegeneHune guanasoHa npegenbHblX KOHUEeHTPaLUMi BbINOSHAIOT (04HA UCNbITYEeMada KOHLEHTpauus u
KOHTPOrb), €CNKU HUKakne apdekTbl He ObiNn BbISIBNEHLI B NPEABApUTENBHOM YCTaHABMUBAIOLLEM AUana3oH
UCMbITAHUM, BKIIOYAA MaKCUManbHY0 KOHUeHTpaumio. Llenbio onpegeneHus Auanas3oHa npepernbHbIX KOH-
LeHTpaumii ABNSIETCA YCTAaHOBMNEHME TOro, YTO TOKCMYECKasi KOHLEHTPaLMsa UCTIbITYEMOrO BELLECTBA BblLLE,
YyeM ucnbiTyeMas npegenbHas KoHueHTpauus. MNMpeanaraerca ang sogbl 100 mr/n u ana ocagka 1000 mr/kr
(cyxan macca). cnonb3ylT He MEHEe BOCbMM MOBTOPHOCTEN Ha Kaxayo 06paboTKy u KOHTpOsb. [OormkHa
6bITb NMOKa3aHa agekBaTHas CTaTUCTMYECKas MOLLHOCTL AN BbISBNEHUA pasHULbl B pasmepe 20 % KOHTposs
npu 5%-HoM ypoBHe 3Ha4umocTu (p = 0,05). Aina AaHHbIX N0 METpuYeckoMy adpdekTy (Hanpumep, CKOPOCTb
pasBUTUS) YCTAHOBIEHWUE t-KPUTEPUA ABMAETCA MOAXOAALLUMM CTaTUCTUYECKUM METOAOM, €CNU JaHHbIE OT-
BeYaloT TpeboBaHMAM AAHHOTO KpUTepusa (HopMarbHOe pacnpefeneHue, OAHOPOAHOCTb Aucnepcumn). Ecnun
yKasaHHble TpebOBaHUA HE BbINOMHAIOTCS, TO UCMONbL3YIOT {-KPUTEPUIA C Pa3NUYHLIMU AUCIIEPCUAMU UIN He-
napameTpu4eckui KpUTEePUIn, Takor Kak kputepun BunkokcoHa — MaHHa — YuTHu. [ns gaHHbIX MO nokasa-
TENO BbINYMNEeHUA NOAXOAUT TOUHbINA KpuTepuin duluepa.

9 lMpoBepeHUe NcnbiTaHUsA

9.1 YcnoBus UCnbITaHus

9.1.1 NMoaroToBKa cUCTEMbI BOAA-0canok (oboraweHue Boabl)

MckyccTBeHHbIN ocagok (cM. 7.3.1-7.3.2 n npunoxeHue B) BHOCAT B KaXabli UCMbITYEMBIA COCYA U KpU-
CTannu3aUMOHHYI0 YaLlKy C NMoslyYEHUEM Crosi BLICOTON He MeHee 1,5 oM (Ans KpucTannmM3auuoHHO YaLluku
OH MOXET ObITb HEMHOTO HUXE), HO MakcumMansHo 3 cm. [lobasnsoT Bogy (M. 7.4.1) Takum o6pasom, 4YToObI
COOTHOLLEHME BbLICOThI CMOSA 0CaAKa W BbICOTbI BOAbI HE npeBbilano 1:4. Mocne npuroToBNeHMs UCMbITYEMbIX
COCyZOB CMCTEMY 0Ca0K-BOAa OCTABISAIOT NpK NErKON aspaummn B TedeHne 7 cyT nepeq gobasneHnem nuyiu-
HOK nepBoir ctaguu passuTus 1-ro U 2-ro nokoneHuii (cm. 7.3.2 n npunoxenue B). Cuctema ocagok-soaa B
KpUCTannm3auyOoHHbIX Yallkax He NoABepraeTcs aspaummn BO BpeMsi UCNbITaHWS, NOCKONbKY B HUX HE noaaep-
)KUBAETCA BbIKMBAEMOCTb NMUYMHOK (TSDKM Al Obinu U3BNeYeHbl A0 BbINyNNeHus). Ans npegynpexaeHus
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pasfeneHus KOMMNOHEHTOB OCajka U PECYCneHaANPOBaHUA MEnKUX Yactuy Bo BpeMsa AobasneHus ucnbitye-
MOI BOAbI B BOAHYIO KONOHKY 0Caf0K MOKPbLIBAIOT NNacTUKOBbLIM AUCKOM U BOAY BbINIMBAIOT HA HETO, U Mocne
3TOro AMUCK cpasy ke yaansawr. [1oaxoaaT Takke Apyrue ycTpoiicTea.

9.1.2 MogroroBKa cUCTEMbI BOAA-0CaAoK (06oraweHHbIN 0¢aaokK)

9.1.2.1 Ob6orauleHHble 0Caaku, NPUrOTOBNEHHbIE COrNAcHO 7.6, NOMELAloT B COCyAbl U KpUCTanmum-
3aLMOHHYIO YaLLKy, U A0DaBNSAT HaLO0CAA04HYIO XUAKOCTb C NONyYeHUeM 00bEMHOr0 COOTHOLLIEHMA Oca-
Jok-Boga 1:4. BoicoTa cnosi ocagka AOSDKHA HaxoauTbLCA B npegenax ot 1,5 Ao 3 cm (ana kpucrannusaum-
OHHOI YaLUKN OH MOXeT ObITb HEMHOTO HWXe). AnA npeaynpexaeHna pasgeneHus KOMNOHEeHTOB ocajka u
pecycneHaMpOBaHUS MENKUX 4acTuL, BO BpeMA 4o6aBneHus UCNbITyeMOl BOAbI B BOAHYIO KOMOHKY 0CaAokK
NOKPbIBAIOT NNACTUKOBLIM AUCKOM M BOAY BbINMBAIOT HAa HETO, U NOCNE 3TOro AUCK cpasy xe yaansior. Moa-
XOAAT TaKkke Apyrue ycrpouictea. Mocne npurotoBneHus 06GOraweHHOro ocaaka ¢ Hagocago4vHoW BOAOW
TpebyeTcs o6ecneuynmTb NPOHMKHOBEHUE UCNBLITYEMOrO BELWECTBA U3 0caaKa B BOAHYIO hasy [5], [6], [8], [18].
MpeanoyTUTENBLHO 3TO NPOBOASIT B YCNOBUSIX TEMNEPATYPLI U adpaumu, UCNONb3YEeMbIX B UCNLITaHUKN. COOT-
BETCTBYIOLLEE BPEMSI YyPABHOBELLUMBAHUSA SAABMNISIETCA cneunduyeckum ana ocagka u XMMUYECKOro BeLlecTea
U MOXET HaX0AUTLCS B NpeAenax oT HECKONbKMX YacoB A0 CYTOK, @ B peAKux cnyqasx Ao natn Heaens. Mo-
CKOSNbKY 32 3TO BpEMsl MOXET NPOU30NTH Aerpagaumsi MHOrMX XUMU4EeCKnX BeLECTB, TO HE 0XXMAAIOT OKOH-
YaHWUs YpaBHOBELUMBAHUS, HO PEKOMEHAYEMbIN Nepuoj ypaBHOBELLIMBaHUA cocTaBnseT 48 4. Ecnu nepuog
nonypacnaga B ocagke sisnserca 6onbwmm (CM. 4.1), TO Nnepnoa ypaBHOBELLMBAHUA YBENUYMBALOT. B kKOHUE
3TOro0 A0NOMHUTENLHOIO NepMoaa ypaBHOBELLUMBAHUSA ONPEAEnsiioT KOHLEHTPaLUMIO UCbITYEMOro BELWECTBA
B Ha40CaA04HOM XMNAKOCTH, NOPOBON BOAE U 0CAAKE NO MEHbLUEN MEPE NPX CaMOU BbICOKOW KOHLEHTpauuu
1 npu ogHoM 6onee HU3KON KOHUEHTpauuu (cM. 9.3.1.1). [laHHble aHANUTUYECKME N3MEPEHUSA UCTLITYEMOrO
BELLIECTBA MO3BONSAIOT PpacCUUTaTb MACCOBbLIN 6anaHC u Bbipa3uTb pe3ynbTarbl HA OCHOBE YCTAHOBIEHHbIX
KOHLEHTpaLUN.

9.1.2.2 NcnbiTyeMble COCyAbl NOKPLIBAIOT (HANpPUMeEp, CTEKNSIHHbIMK NniacTuHkamu). Ecnu Heobxoaumo,
TO BO BPEMS UCTLITAHUA YPOBEHb BOAbLI JOBOASAT A0 NMEPBOHAYAnNsHOrO 006bema Ans KOMNEeHcauumu notepu
BOAbl 3a CYET ucnapeHus. Ona npeaynpexaeHus OTNOXKEHUS COoner UCMOSb3YT AUCTUNNUPOBAHHYIO UMK
JenoHN3MpoBaHHyo Boay. KpucrannusauuoHHble Yallku B Kamepax Ans KynsTUBUPOBaAHUSA HE MOKPbIBAIOT, U
HeobnA3aTenbHO A0BOAUTb obbem AnA KoMneHcauuun notepu BoAbl BO BpeMA nepuoaa UCNbITaHUA, NOCKOJIbKY
TSKU SIULL KOHTaKTUPYIOT C BOAOW B Te4E€HUEe NPUMEPHO CYTOK M YaLLKK MCNOMb3YIOT TONbKO BO BPEMS KOPOTKOW
hasbl UCMNbITAHUS.

9.1.3 BHeceHune TeCTOBbIX OpraHu3MoB

9.1.3.1 3a 4-5 cyT NMUMHOK NEPBOI CTagMmn pa3BUTHA ANA NONy4YeHUNA 1-ro NOKONEHUs KNagku auy oT-
GupaloT U3 KynbTyp 1 NoMeLLaioT B HebonbLuMe CoCyabl C KynbTYpanbHOu cpeaon. ICnonb3yioT BbiAEPKaHHYIO
cpeay W3 UCXOAHON KyNbTYpbl UMK CBEXENPUTOTOBIIEHHYIO cpedy. B nioGom cnyyae B KynbTyparbHYIO cpeay
[06aBnAlT HebonbLUOE KONUYECTBO KOPMa, HanpuMep 3eneHble BOAOPOCNWU /MK HECKONbKO Kanenb (unb-
Tparta MenKo M3MEMNBYEHHOI CYCMEH3UKU XNMONbEBUAHOMO KOpMa ansi pbi6 (cM. npunoxeHue A). Ucnonbayiot
TOSIbKO HEAAaBHO OTNOXEHHbIE Knagku auy. OBbIMHO NIMYMHKU HAYMHAIOT BbINYNNATLCA Yepesd 2 cyT nocne
knaaku (2-3 cyt ana Chironomus riparius npu temnepartype 20 °C u 1-4 cyt ana Chironomus dilutus npu Tem-
neparype 23 °C n Chironomus yoshimatui npun Temnepartype 25 °C), 1 pOCT NMMYMHOK MPOUCXOAUT B YETLIPE
CTaaun pasBuTUA, Kaxaas NpOAOMKUTENBHOCTLIO 4—8 cyT. B McnbITaHUKM UCNONbL3YIOT NMYMHOK NEPBON CTa-
Aun pa3suTtus (He 6onee 48 4 nocne knaaku). CTaguio pasBUTMA NUYMHOK ONPeaEnsatoT No LUMPUHE FONOBHOM
kancynsl [8].

9.1.3.2 B kaxablii UCMIbITYEMBIN COCYA, COAepXKaLLUini CUCTEMY 0CAA0K-BOAA, MPOU3BONLHO BHOCAT 20 nu-
YMHOK MEepBOW CTaguu PasBUTUA 1-r0 NOKONEHUS, UCNOMb3YA NUMETKY C TYMbIM KOHYMKOM. A3pauuio BOAbI
0CTaHaBnNMBaIOT BO BPEMSI BHECEHUS MTMYMHOK B UCTILITYEMbIE COCYAbI U eLle Ha 24 4 nocne aToro (cMm. 9.1.6.1).
CornacHo BblIOpaHHOMY Au3anHy ucnbitaHusa (cM. 8.1.2 n 8.2.1) YMCNO UCNOMb3yeMbIX MMYMHOK HA Kaxaylo
KOHLUeHTpauuio coctasnaer He MmeHee 120 (6 NOBTOPHOCTEW HAa KaXKAyH KOHLEHTpaLuuMio) Npyu yCTaHOBEHUU
EC, 1 160 npu ycraHosneHun NOEC (8 noBTOpPHOCTEN Ha Kaxaylo KOHUEHTpauuio). B ausaiiHe ¢ oboratueH-
HbIM 0CaAKOM BO34EUCTBME HAYNHAKOT C BHECEHUA NMUYUHOK.

9.1.4 O6oraueHne HaAOCaA0YHON KUOAKOCTU

Yepes 24 4 nocne BHECEHMA NMUYUHOK NEPBON CTagumn pa3BuUTUA 1-ro MOKONEHMA B HAA0CAZ04HYIO BO-
[HYI0 KOMOHKY 00aBMSOT UCTILITYEMOE BELLECTBO U BHOBb NMPOBOAAT NETKYI0 a3paumio (BO3MOXHbIE Nonpas-
KW K MPOTOKONY MCMNbITaHMS npuBeaeHsl B 3.1). HeGonbLume 06bemMbl paCTBOPOB UCTLITYEMOTO BELLECTBA BHO-
CAT NUNETKON HUXXE MOBEPXHOCTM BOAbI. 3aTeM Haa0Caa04uHy0 BOAY OCTOPOXHO NepeMELLMBALOT, HE HapyLlas
ocagok. B npotokone ¢ ofboralleHHON BOAOW BO3AENCTBUE HAYMHAKOT C 0BOralleHns Boabl (T. €. Yepes O4HU
CYTKM NOCIE BHECEHUS IMHUHOK).
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9.1.5 C60p BbUTYNUBLIUXCSA B3POCIIbIX 0OCOGEN

9.1.5.1 BbinynuBLUMXCA KOMApOB 1-r0 MOKOMEHUS coGMpaloT HE MEHEe OAHOro pasa, HO NPeanoYTH-
TenbHO JBa pasa B CyTku (CM. 9.2.1.2) U3 UCnNbITYEMbIX COCYA0B C UCNONbL30OBaHUEM acnuparopa unmn aHano-
TMYHOTO yCTpoiicTBa (CM. npunoxkeHue M. Cneayet cobniogatb 0CoBYI0 OCTOPOXHOCTb, YTODLI HE NOBPEAUTH
B3pOCHbIXx 0cobel. CoGpaHHbIX KOMApOB U3 YETbIPEX UCTILITYEMbIX COCY0B B 04HON 00paboTKe NEPEHOCAT B
Kamepy Ans KynbTUBUPOBAHUA, KOTOPasA 3apaHee Obina Ana HUX NpurotoeneHa. B aeHb NepBoro BbiNynneHns
(camLUOB) B KpUCTaNMM3aLUOHHbIE YaLLUKWU NMUNETKON BHOCAT HeBOMnbLLOK 06beM CTOKOBOro pacTBopa UCTbITYe-
MOTO BELLECTBA HWKe NOBEPXHOCTU BOALI (Au3aiiH ¢ oboralleHHoN BoAow). 3aTeM HaA0CaA0uHYIO BOAY OCTO-
POXHO MepeMeLLMBaloT, YToObl He HapyWWTb 0caaok. HOMMHANBHO KOHUEHTPaLUA UCMLITYEMOro BeLlecTsa
B KPMCTannM3auMOHHbIX YaluKkax ABMAETCA Takoi e, kak U B 00paboTaHHbIX COCyAax, KOTOPbie OTHOCATCA K
DaHHON Kamepe ANA KyNnsTUBUPOBaHUA. [ns ausaiHa ¢ o6oraleHHbIM 0CaaKOM KpUCTannm3aLuoHHbIe YaLluku
roTOBAT NpUMEPHO Ha 11 CyT nocne Havana Bo3aencTBUA (T. €. BHECEHUS 1-r0 NOKONEHUS JIMYMHOK) Takum
06pa3om, 4ToObl OHM MOITIM YPABHOBECUTLCA B TEHEHME NPpUMEPHO 48 4 A0 06pasoBaHUs NEPBLIX THKEN AUL,.

9.1.5.2 Tspxu vl cOBUPAIOT U3 KPUCTaNNM3ALMOHHON YaLLKU, HAXOASALLENCA B kKaMepe AN KyNnsTUBUPO-
BaHUA, C UCMOSIb30BAHUEM MUHLIETA UM NMUNETKMU C TYMNbIM KOHYMKOM. KaXkabli TSHX AUl MOMELLIAIOT B COCYA C
KynbTypanbHON cpeaoi U3 KpUCTannu3aLuoHHOI YaLlku, U3 KOTOPOii ero otobpanu (Hanpumep, nyHky 12-ny-
HOYHOrO MUKPOMJSaHLLETA He MeHee YyemM ¢ 2,5 mn cpeabl). Cocyabl € TSHKaMU AnUL NOKPBIBAIOT KPbILLKOW ANA
npeaynpexaeHns 3Ha4YnTeNsLHOro ucnapeHus. NMposoaAT HabnaeHne 3a TAXaAMKU AULL B TEYEHUE HE MeHee 6 CyT
nocrne ux o6pasoBaHusa aAnsi Toro, YTobbl OTHECTU K (PEPTUNBHBIM UMK HEPEPTUSBHBIM.

[na nony4eHWsa paHHel cragum 2-ro NOKONEHUs NMMYMHOK OTOUPAIOT HE MeHee TpeX, a NPeanoYTUTENb-
HO LUECTb TSXKEN PepTUNbHLIX ANL, U3 KaXa0oW Kamepbl AN KYNbTUBUPOBAHUA U B NPUCYTCTBUU HEGONBLLLOTO
KonmyecTBa kopmMa, 4to obecneynBaet BbinynneHne. JaHHble TSXKU AUL, NONYYEHbl HA MUKE KNaaku v, YTo
06bIYHO UMEET MECTO NPUMEPHO Ha 19 CyT UCMbITAHUI B KOHTpone. TeopeTuyecku 2-e NOKoNeHne Bo BCex 06-
paboTkax NOABMAETCA B TOT XK€ A€Hb, HO 3@ CYET BO3AEHCTBMS UCNbITYEMOTO BELLECTBA HA Pa3BUTUE NMUYUHOK
3T0 He Bcerga Tak. B Takom cnyyae npu 6onee BbICOKMX KOHLEHTPaLMAX 2-e NOKONEHWe MOXET NOABUTLCA
no3gHee Mo cpaBHEeHUIo ¢ 6onee HU3KMMK KOHLIEHTPaLUWSAMU U KOHTPOSEM (Ha pacTBOPUTESb).

9.1.5.3 B ausaiiHe ¢ oBoralleHHON BOAONW CUCTEMY 0CAAO0K-BOAA ANsi 2-T0 NOKONEHUS rOTOBSAT BHeCe-
HWEM WCNbITYEMOro BELLECTBA B HAA40CAA04HYIO BOAHYHO KOMOHKY NPUMEPHO 3a 1 4 40 A06aBNEHUA NMYUHOK
nepBoi CTaguu pasBuUTUSA B UCTIbITYEMbIE COCYAbl. HeGonbLume 06beMbl paCTBOPOB UCMbLITYEMOTO BELLUECTBA
BHOCAT MUNETKON HWXEe NOBEPXHOCTU BOALI. 3aTeM HaA0CaA0uHYH0 BOAY OCTOPOXHO NepemMeLLUBaloT, He Ha-
pywas ocagok. ocne oboraiueHns npoBoAAT MNErKyo aspaumio.

9.1.5.4 B ansaitHe ¢ oborauleHHbIM 0caakoMm 06paboTaHHbIe COCYabl, CoAepXKaLue CUCTeMy 0Caao0K-BO-
[a Ansi 2-ro NOKOMNeHus, roTOBAT aHarnorMyHbiM 06pa3om kak ans 1-ro nokoneHus.

9.1.5.5 B kaxablil UCMbITYEMbIN COCYA, COAepXaLLmii cucTeMy 000raLleHHbI 0CafoK-BoAa, MPOU3BOSb-
HO BHOCAT 20 NUYUHOK NEPBOI CTaauM pa3BuTUSA 2-r0 NOKONEeHNa (MakCuMym B TedeHue 48 4 nocne Bbinynne-
HWS), UCNOMb3YA NUNETKY C TYMbIM KOHYMKOM. ASpauuio BOAbl OCTAHABNMUBAIOT BO BPEMS BHECEHUS NIMYUHOK
B UCMbITYeMbl€ COCYAbl U eLle Ha 24 4 nocne 31oro. CornacHo BbIGpaHHOMY An3aiiHy ucnbiTaHus (cM. 8.1.2 u
8.2.1) uncno Mcnonb3yembiX SIMYMHOK Ha KAXKAYHO KOHLIEHTPaUmMIO cocTaBnseT He MeHee 120 (6 NnOBTOpHOCTEN
Ha Kaxkaylo KOHUeHTpaumio) npu ycraHoenenun EC, u 160 npu ycraHosneHun NOEC (8 nosTropHocTel Ha
KaXKaylo KOHLIEHTPAaLMIO).

9.1.6 Kopm

JIMYMHOK KOPMAT NPeanovTUTENbHO KaXablii AeHb UM HE MeHee Tpex pa3 B Hegemno. Kopm ans peio
(cycneHsusa B BOAE UMM MENKO U3MENbBYEHHbIN KopM, Hanpumep, Tetra-Min unu Tetra-Phyll; nogpo6Hoe onu-
caHue cM. B npunoxeHuu A) B konudectse 0,25-0,5 mr (0,35-0,5 mr ans C. yoshimatui) Ha NUYUHKY B CYTKU
ABNAETCA A4OCTaTOYHbIM AMNA JIMYMHOK paHHEro Bo3pacra B TedyeHue nepsbix 10 cyT. HemHoro 6onbLue kopMa
Tpebyercs Ana nuumHOK Bonee crapwero Bodpacta: 0,5—1 Mr Ha NUUKMHKY B CYTKW ABNSIETCA AOCTaTOMYHbIM
AnA ocTanbHOro nepuoga ucnbitaHusA. KonuyectBo Kopma CHMxatoT Bo Bcex 06paboTkax u KOHTporne, ecrm
OTMeYeH pocT rpuboBs, unu B KOHTpone Habnogaercsa rmbenb NUYMHoOK. Ecnm HEBO3MOXHO OCTAHOBUTL POCT
rpmboB, TO UCMbITAHWE MOBTOPSIOT 3aHOBO.

B o6wwiem, TOKCMKONOrMyeckoe 3Ha4YeHme BO3aencTBusa Yepes notpebnerHne BHyTpb ABNSIETCA BbiLLE AMA
BELLECTB C BbICOKUM CPOACTBOM K OpraHW4eckoMy yrnepogy Mnu BeLleCTB, KOBANEHTHO CBSA3LIBAIOLLMXCA C
ocagkoM. CrnegoBartensHo, NpU UCTbITAHUKM BELUECTB C TaKMMU CBOWCTBaAMU KOPM, Heobxoaumblii ans obe-
CMeYeHUs1 BbKMBAEMOCTU M €CTECTBEHHOMO POCTa NUYMHOK, AOGABNAIOT K MCKYCCTBEHHOMY OCajaKy A0 CTa-
Ounusayum B 3aBUCMMOCTU OT HOPMAaTMBHbIX TPeBGoBaHWiA. [ns npeaynpexaeHns yxyaLleHusi kadecTsa Bogbl
MCMONb3YIOT PACTUTENbLHbIA MaTepuan BMeCTO kKopMa Ans pbi6, Hanpumep, gobaensior 0,5 % (cyxas macca)
MEerKO N3MENBYEHHbIX NUCTLEB Xryyen kpanusbl (Urtica dioeca), wenkosuubl (Morus alba), kneesepa nonay4ero unu
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Genoro (Trifolium repens), wnuHara (Spinacia oleracea) unu apyroro pactutensHoro marepuana (Cerophyl
unu aotcha-uennionosa). lobasneHme nonHOro paunoHa us MCTOMHUKA OPraHMYeCcKoro Kopma K ocagky nepeg
oforaLueHueM He sIBMSETCA HA TPMBUATbHbIM C TOUKW 3peHUst KaueCTBa BoAbl M Buonorn4eckon pyHkumm [21],
HW CTAHAAPTM30BaHHbIM METOAOM, HO pe3ynbTaTbl HEAABHO NPOBEASHHbLIX UCCNEA0OBAHMI NOKA3bIBAIOT, YTO
NaHHbIl MeToa paboTaer [19], [26]. Bapocnbix KOMAPOB B kKaMepe Ansi KyNbTUBUPOBAHUS OObLIYHO HE KOPMAT,
HO MX MMOAOBUTOCTb U (PEPTUNBHOCTbL MOBLILLAIOTCA, €CNU UCNOMbL3YIOT BAaTHYIO Nanoyky, NPONUTAHHYIO Ha-
CbILLIEHHLIM PACTBOPOM Caxapo3bl B KAYECTBE UCTOYHMKA KOPMa ANS BbINYNUBLLUMXCA B3POCnbIxX 0cobein [34].

9.1.7 YcnoBus uHKy6auumn

9.1.7.1 MpoBoAAT Nerkoe aspupoBaHue HaZ0CaA04HON BOAbI B UCNLITYEMbIX COCYAaX NPEANOYTUTENLHO
B TeYeHUe 24 4 nocne BHECEHUS NIMYMHOK U NPOAOMKAIOT B TEYEHUE BCEro UCMbITAHUS (Cneayet cobnioaatb
OCTOPOXXHOCTb B OTHOLLUEHMU TOTO, YTO KOHLEHTPALMA PACTBOPEHHOrO KUCNOPOAA HEe J0MKHA CHMXKATLCA Me-
Hee 60 % ASV). Aspauuio NPOBOAAT Yepes3 CTEKNAHHYIO NaCTePOBCKYIO NMNETKY, 3aUKCUPOBaHHYIO Ha 2-3
CM BbiLLE Crnosi 0caaka, obecneynsaloLLyio OAMH UM HECKONbKO Ny3blpbKoB/CeK. B cnyyae ucnbitaHus nety-
UMX XMMUYECKUX BELLECTB a3paumio CUCTeMbl 0Caf0K — BOAA HE NPOBOASAT, HO B TO XXe BPEMS BbINOMHAIOT
KpUTEpUii 4OCTOBEPHOCTU HE MeHee 60 % ASV (cm. 6). [lononHuTeNbHbIE peKkoMeHaauun npuseaeHs! B [16].

9.1.7.2 UcnbiTaHnue ¢ C. riparius npoBoAAT Npu NOCTOSIHHOW Temnepatype (20 + 2) °C. Ana C. dilutus n
C. yoshimatui pekoMeHAYyITCA TeMnepaTypbl COOTBETCTBEHHO (23 £ 2) °C u (25 + 2) °C. Ucnonb3yiot 16-ya-
COBOV CBETOBON Nepuoa, U MHTEHCUBHOCTbL CBETA A0SKHA cocTtaenaTe oT 500 go 1000 niokc. Ansa kamep Ans
KyNbTUBMPOBAHNA AONONHUTENBHO YBENUYUBAIOT HA 1 4 CBETOBOrO Nepuoaa U TEMHOTHI.

9.1.8 MpoaomKUTENBLHOCTL BO3AENCTBUA

Ou3aiiH ¢ oGoraleHnem BoAbl: Nepuoa BO3AENCTBUSA HA 1-€ MOKONEHUE HAYMHAIOT, Koraa UCNbITyEMOe
BELLECTBO BHOCAT B HAA0CAA04HYIO XMAKOCTb UCMbITYeMbIX cocynoB (1 cyT nocne no6GaBneHUs NUYUHOK —
BO3MOXHbI€ NONPaBKU K An3aliHy UCNbITaHMA CM. B pasgene 3 HacTosiwero ctaHgapra). Bosgencreue Ha
2-e NOKONEHUE NNYMHOK HAYMHAIOT Cpas3y e, MOCKOMNbKY OHU OblNKM BHECEHBI B YXKe 060raleHHyI0 CucTemy
ocagok — Boga. MakcumansHas NpogoMmKUTENBHOCTL BO3AEWCTBUSA Ans 1-T0 MOKONEHUA cocTaBnsieT 27 CyT u
Ansi 2-ro nokoneHus — 28 cyt (1-e NoKoneHme NMMYMHOK HAXOAUTCS OfLHU CYTKU B cocyaax Ge3 BO3AENCTBUS)
ans C. riparius n C. yoshimatui. Ona C. dilutus makcumanbHas NpoAOIDKUTENbHOCTb BO3AENCTBUS COCTaBISAET
64 1 65 cyT COOTBETCTBEHHO AN 1-r0 1 2-ro nokoneHuin. O6Las NPoAOIMKUTENLHOCTL paBHa npumMepHo 100 cyT.

Oun3aiin ¢ oboraleHHbIM 0CaaKoM: BO3AEMCTBME HAYMHAETCA C BHECEHMWSA NUYMHOK U COCTaBRSET He
Gonee ansa oboux nokonenun C. riparius n C. yoshimatui 28 cyT n He 6onee 65 cyT AnsA 060UX NOKONEHMN
C. dilutus.

9.2 HabnropeHus

9.2.1 BeinynneHue

9.2.1.1 OnpeaensoT BpeMs BbINynneHusa u obee KOnM4ecTBO MOMHOCTLIO BbIMYNMBLUMXCA KOMapoB
(camuoB 1 camok). CamuOB ferko onpeaenuTb No UX NEPUCTLIM yCUKam.

9.2.1.2 VcnbiTyeMble cOCyabl OCMaTpUBaKOT HE MEHee Tpex pas B Hedemno Ans BU3yarbHOW OLEHKM
no6oro aHOMarnbLHOro NnoBeAeHUa (Hanpumep, BbIXOA4 U3 0cadka, aHOManbHOE NnaBaHWe) No CPaBHEHUIO C
KOHTponem. B nepuog npeanonaraemoro BblNyNMeHUs, KOTOPbIA HAYUHAETCA NPMMEPHO Yepes 12 cyT nocne
BHeceHua nuuuHok C. riparius n C. yoshimatui (4epe3 20 cyt ana C. dilutus), noacuYnTbIBaOT YNCIO BbINy-
MUBLUMXCA KOMapoB W OMPEAENSAOT NON He MeHee 1 pa3a, HO NPeanoYTUTENBHO 2 pa3a B CYTKU (PaHO yTpoMm
W no3gHoO Beyepom). ocne naeHTudukaumm KOMapoB 1-ro NOKONEHUS OCTOPOXKHO U3BMEKAOT M3 COCYAOB
U NEepeHOCAT B KaMmepy ANsi KynbTuBMpoBaHusA. KOMapoB 2-ro MOKONEHMs yaansiioT U YMEepLUBMAT nocne
naeHtTudmkauun. JNiobble TEHHU AuL, OCTaKOLMECS A0 OKOHYAHUA UCMbITAHUS, B UCTILITYEMbIX cocyaax 1-ro no-
KOneHus cobumparot Mo OTAENbHOCTM U NEPEHOCAT HEe MeHee YeM B 2,5 MN HaTUBHOW BOAbl B 12-NyHOYHbIE
MMKPONMaHLWETbl (MU Apyrue noaxoasiwme cocyabl), KOTOPble MOKPbIBAKOT KPbILLKOW ANA NpeaynpexaeHus
3HAUUTENBHOTO MCNapeHusl. PErmcTpmpyioT KONMYeCTBO MEPTBLIX NMUUYUHOK U KYKOMOK, KOTOpbIe MO BU3yalb-
HbIM HabMAEHUSM He MOABEPINUCH BbINYMeHu0. MpuMepbl KaMepbl AN KYNETUBUPOBAHUSA, UCTILITYEMOTO
cocyaa u acnuparopa npuBeaeHbl B NpUoXxeHun I

9.2.2 PasMHOXeHue

BnusiHue Ha pasMHOXeHWe OLIeHUBAKOT MO YUCAY TSHKEN UL, OTMOXEHHbIX 1-M NOKONEHUEM KOMapOB, U
onpeaensoT PepTUNbHOCTb aTUX THken aul. OauH pas B A€Hb COBUPAIOT TSDKU AULL M3 KPUCTaNNU3auuoHHOMN
YalLK1, HaxoAALEeNca B KaXKA0N Kamepe Ans KynstuBupoBaHusi. CoBpaHHble TSM SiuLL NEPEHOCAT He MeHee
yem B 2,5 M HaTUBHOM BOAbI B 12-NYHOUHbI MUKPOMMAHLLET (OAMH TSXK AKUL B KaXKAYHO NYHKY) Unu apyrue
noaxoAsiLume cocyabl, KOTOPbIE MOKPbLIBAOT KPbLILUKOW ANSi NpeaynpeXaeHust 3HauuTenbLHOro UcnapeHus.
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Peructpupytot cneayioLme nokasarenu Ans Kaxaoro Tska suu: AeHb obpasosaHus, pasmepoM (1,0 £0,3) cm
unu mexee; (006bI4HO He Bonee 0,5 cM) u cTpykTypa (B HOpMe — BaHaHOOGpasHas hopma Co cnupanbHbIM TS-
KEM ANLL UNU aHOMAarnbHAaA, HaNnPUMEP, HEeCNUPanbHbIA TSXK AUL) U PEepPTUNBHOCTL (hepTunbHbIe Unn Hedbep-
TUMbHbIE). B TeueHue 6 cyTok nocne obpasoBaHWUs OLEHMBAKOT PEPTUNBHOCTL TAXAa Aul. TAX AWl cUuTaKoT
depTUnbHbIM, ECMN BbINYNAETCSA HE MEHEEe OAHON TPETKH And. Mcnonb3ytoT obLuee Yncno camok, BHECEHHbIX
B Kamepy Ans KynbTUBUPOBAHUA, AN pacyeTa yncna Tsken SuL Ha CaMKy U YMcno pepTUnbHbIX TSXXen AuL
Ha camMky. [Mpn HeoBX0AUMOCTU YUCHO AKL, B TSHKE ONPEAENSIOT HepaspyLUaloLWMM METOL0M, UCNOSb3Ys KOMb-
ueBow metod (noapobHoe onucaHue npueedeHo B 9.1.6.1 n B 9.1.6.2).

9.3 AHanuTuveckue onpegesneHus

9.3.1 KOHUeHTpauua ucnbITyemoro BelecTasa

9.3.1.1 B Hauane ucnblTaHnsi aHaNU3upPYT Kak MMHUMYM MpoBbl HaA0CaA04HON BOAbI, NOPOBOW BOAbLI U
ocagka (B cnyyae oboralieHus BoAbl MPeAnOYTUTENBHO Yeped 1 Y MOCne BHECEHUS UCTLITYEMOrO BELeCTBa,
a B KOHLE UCMbITAHUS aHanuW3y NOABEPraloT yKkasaHHble NPo6bl TONBKO NPU CaMoli BLICOKON KOHLUEHTpauuu u
npu ogHov 6onee HU3KOW KOHLEHTpaumu. 3TO OTHOCUTCSA K cocyaam anst 06oux nokonenui. U3 kpuctannusa-
LMOHHBIX YaLleK B Kamepe A5A KyNsTUBUPOBAHUA aHANU3UPYIOT TOMbKO HAA0CAA04HYIO XMAKOCTb, NOCKOSIbKY
MMEHHO C HEW KOHTaKTUPYIOT TS AuL, (Ans Au3anHa ¢ o6oralleHHbIM 0CaAKOM aHanU3nPYIOT KOHLEHTpaLMIo
UCMbITYEMOro BeLwlecTsa B ocagke). NMpu HeoBXoaAMMOCTU NPOBOAAT aHanu3 ocagka, NnopoBON BOAbLI UMK
Haf0caa04HON BOALI BO BPEMS UCMbITAHWA. Pe3ynbrarhl onpeaeneHns KOHLUEHTpaLumMmn UCNbITYeMOro BELLecTBa
npeaocTaBnAlT MHOpMaLMIO O NOBeAEHUW/pacrpeaeneHum CIbITYeMoro BeLecTsa B CUCTeMe BoAa — 0Oca-
aok. Ans ot6opa npob ocaaka u NOpPOBOI BOAbI B HAaYane U BO BpeMsa UcnbiTalusa (cM. 9.3.1.2) ucnonb3yior
ZJOMONHUTENbHBIE UCMBITYEMBIE COCYAbI ANA NPOBEAEHUA aHanu3a. AHanu3 ocagka B Au3aiHe ¢ 00oraLeHHOM
BOJOW NPOBOASAT, TOMBKO €CINM UMEKOTCA YETKMe AaHHbIe O pacnpeaeneHnn UCNLITYeMOro BeLecTBa Mexay
BOJOW M 0CaAKOM NPW UCCNefO0BaHUW BOALI/OCAAKA B CPABHUMBIX YCNOBUAX (Hanpumep, Npu TOM e COOT-
HOLLEHMM OCajka K BOAe, TUMEe BHECEHUS, COAePXXaHUM OPraHUYeCcKoro yrinepoaa B ocagke) unu ecnu obino
noKasaHo, YTO onpeaenieHHble KOHUEHTpauuM B HA40Caa04HON BOAE COXPaHAIOTCA Ha ypoBHe 80 % — 120 %
HOMWHAaNbLHON UK ONPeAENeHHON NepBoOHaYanNbHOW KOHLUEHTpauuun.

9.3.1.2 Mpu npoBeaeHUN NPOMEXXYTOUHBIX U3MepeHun (Hanpumep, Ha 7 u/unu 14 cyT) u ecnu Ana aHa-
nu3a TpebytoTca Bonblune nNpobbl, KOTOPbIE HEBO3MOXHO OTOOpAaTh M3 UCMbLITYEMbIX COCYAO0B, HE HapPyLUUB
TECT-CUCTEMY, TO aHANUTUYECKUE U3MEPEHUS NPOBOAAT HAa NPo6ax u3 AONOMHUTENbHbIX UCNLITYEMbIX COCY-
0B, NOArOTOBIEHHbIX aHANOrMYHbLIM 00pa3oM (BKITIOHAs NPUCYTCTBME TECTOBLIX OPraHU3MOB), HO HE UCNONb-
3yemblIx Ana 6uonornyeckux HabnogeHwii.

9.3.1.3 [lnAa BblAENeHna UHTepCTULMarnsHOW (SNOPOBOI) BOALI MPOBOAAT LEeHTpUdyruposaHue, Hanpu-
mep, npu 10000 g un 4 °C B TeueHne 30 MuH. OOHAKO €CNM UCTILITYEMOE BELLECTBO He aacopbupyeTcs Ha
duneTpax, To 40ONyCTUMO (OUNLTPOBaHUE. B HEKOTOPbIX Cry4asx HEBO3MOXHO ONpeaenuTb KOHUEHTpauuio
UCMbITYEMOrO BELLECTBA B MOPOBOI BOAE, MOCKOMbLKY pasmep npobbl IBASETCS CIULLKOM ManeHbKUM.

9.3.2 ®u3nKo-XxMMHUyecKue nokasaresnm

Mamepsiior pH, coaepxaHne pacTBOPEHHOrO KMCMOpPOAA B MCMLITYEMONW BOAE U TEMMepatypy UChbl-
TYeMbIX COCYAOB COOTBETCTBYIOLLUMM 0Opa3om (cMm. pasaen 6). B Hauane v KOHUE UCnbLITaHWUA onpeaensior
XKECTKOCTb BOAbI M COAEMKAHUE aMMUAKA B KOHTPOJIbHbLIX COCYAAX U B OAHOM UCTLITYEMOM COCyale C CaMOoW
BbICOKOI KOHLIEHTpaLUuen.

10 JaHHbIe 1 OTYeT O NPOBeAEeHUN UCNbITaHUA

10.1 O6paboTka pe3ynbraTtoB

10.1.1 Llenblo 4aHHOTO UCNbITAHUA LMKIA Pa3sBUTUA KOMAPOB SIBIISIETCA OLIEHKA BAIMSAHWA UCNLITYEMOTO
BELLECTBA HA Pa3MHOXEHUE, CKOPOCTb PasBUTUA U obLLee YMCNO MOMHOCTbIO BbIYMUBLUMXCA KOMapOoB (cam-
LIOB U camMOK) ANs ABYX NOKONeHwid. [ins nokasartens BbinynneHus crnegyeT o6beAUHUTL AAHHbIE NO CaMuaMm
n camkam. Ecnu OTCYTCTBYIOT CTaTUCTUYECKU 3HAYUMbIE pa3nuyuns B nonosow YYBCTBUTENbHOCTU, TO AAHHbIE
no camuam u camMmkam 06'be}:|I/IHFIIOT Anga CtTaTuCTU4eCcKoro aHanuaa.

10.1.2 S PEeKTUBHbIE KOHLUEHTPALIMK, BbIPAXEHHbIE B BUAE KOHLIEHTPaLMN UCNLITYEMOro BELLECTBA B
HagocaaouYHol Boae (ans oboralleHHON BOAbl) Mnu B ocaake (ans oboralweHHoro ocagka), o6bIMHO paccun-
TbIBAIOT HA OCHOBE YCTAHOBMEHHLIX KOHLUEHTpauui B Havane sosgeicteua (cm. 9.3.1.1). CnegosarenbHo,
Ans oboralleHHON BOAbl KOHLIEHTpaLMKU ONPeAensioT B Hayane BO3AEeNCTBMA B HA40CaA04HON BOAE COCY/10B
Anst 060MX MOKONEHWA U KPUCTaNNU3aLMOHHBIX Yallkax U PacCUMTLIBAIOT CPeAHEee 3HAYeHue Anst Kakaoun
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obpabotku. Ona oboralleHHOro ocajka KOHLEeHTpauun ONpeaensioT B Hayane Bo3AelCcTBMA B cocyaax Ans
060UX NOKOMEeHWn (M HeoBA3aTeNbHO B KPUCTaNNU3aLMOHHBIX YallKax) U pacC4nUTbIBAKOT CPEAHEE 3HaAYeHue
Ansa Kaxagon o6paboTku.

10.1.3 Ansa pacyera To4kn ECsy unu apyroin EC, MCnonb3yioT CTaTMCTMKy Ha COCyA B kayecTBe (pakTu-
yeckux nosTopHocTen. MNpn pacdyeTe AoBEpPUTENILHOTO UHTEpBana ansa nwodon EC, yunteiBaloT Bapuadens-
HOCTb MeXay COCyaamu, UMK el0 MOXHO npeHebpeyb, ecnu AoKasaHo, YTo 31a BapuabenbHOCTb ABNSETCH
He3Ha4uTenbHOW. MNpu onpegeneHuyn Moaenyu MeTo40oM HavMeHbLUMX KBaApaToB NpoBOAAT NpeobpasoBaHue B
CTaTUCTUKY Ha COCYA AN MOBbILLEHNS1 OAHOPOAHOCTU Ancnepcn. 3HadveHns EC, paccumTbiBaloT nocne npe-
ofBpa3oBaHus achdekTa B ICXOAHOE 3HAYEHUE.

10.1.4 Ecriv cTatucTuyeckuii aHanm3 ocHoBbiBaeTcs Ha onpeaenenum NOEC nytem npoBepku runoTesbl,
TO CreayeT yuuThiBaTb BapMabenbHOCTb MeXay cocyaamu, Hanpumep, ¢ ucnonb3oBaHuem merogos ANOVA
(Hanpumep, kputepusa Bunesmca unu kputepus fanHera). Kputepuit Bunbamca noaxoaut, eCrim TeopeTuyecku
npeanonaraeTca MOHOTOHHAs 3aBUCUMOCTb KOHLEHTpauus — adpekT, a kputepun [laHHeTTa NPUroaeH, ecnu
He cobniopgaercs runotTesa MOHOTOHHOCTU. ANbTEPHATUBHO NOAXOAALLMMU ABNsIOTCS Gonee owmbkoycTonyu-
Bbl€ KpUTEpUU [27] B cUTyaumsax, KOraa MMEIOTCS HapyLueHUs 00biMHbIX aonywieHuin ANOVA [31].

10.1.5 NMokas3aTenb BbINyNsieHUA

10.1.5.1 MNMokasatenu BbINYNNEHNS ABNSIOTCA AUCKPETHLIMU AAHHBLIMU, U UX MOXKHO aHanNU3MpoBaTb € No-
MOLLbIO KpuTepus KoxpaHa — ApMUTaka, NPMMEHEHHOTO NOLLAroBo, rae NPeanosiaraeTca MOHOTOHHAA 3aBUCH-
MOCTb KOHLIEHTpauusi — 3 deKT, 1 3T AaHHbIE COBNAAAIOT C STUM NpeanonokeHueM. B npoTuBHOM cnyyae uc-
MONb3YIOT TOYHBINA KpuTepuin duiepa unu kputepuii Mentensa — XeHsensa ¢ nonpaekoi BoHdeppoHn — Xonma
p-3HayeHun. Ecnu umeetcs gokasarencTo 60nbLUIOI BapuabenbHOCTU MeXay NOBTOPHOCTAMU B OAHOW U TOM
e KOHLUEHTpaLuuu, YTO yka3biBaeT Ha OMHOMUHANbHOE pacnpeaeneHue (4acto OTHOCUTCS K «3KCTPABUHOMU-
HanbHOWY Bapuauum), TO Torga UCNonb3yT pobacTHbIN KpuTepuin KoxpaHa — ApMUTaMXa M TOYHbIN KpUTEPUIA
duwepa, Hanpumep, NPeanoXeHHbIN B [27].

OnpeaensoT CyMMapHOE KOSTMYECTBO BbINYMUBLUMXCS KOMAPOB HA COCYA N U AENAT HA YUCNO BHECEHHBIX

NUYMHOK N, MO chopmyne

n,
ER=-%, 1)
na
rae ER — nokasaTernb BblfynneHus;
Ny — YNCMO BbITYNUBLUUXCA KOMApOB Ha COCYA;
N, — YNUCINO BHECEHHbIX MUYNHOK HA COCYA.

Ecnu n, GonbLue n, (. . HeNpegHaMepeHHO BOnbLIE YeM NPEAYCMOTPEHHOE YMCIIO BHECEHHBIX Nnuu-
HOK), TO 11, CYUTAIOT PaBHbLIM Ng.

10.1.5.2 AnbTepHaTuBOi, KoTopas Hanbonee noaxoauT Ans 60nbLIMX BbIGOPOK NPO6 NPW HaNMUMKM 9KC-
TpabuHOMUHANBLHOIW Aucnepcun, SBnAeTCA obpaboTka nokasaTensi BbinyrnjeHus B BuAE MOCTOSHHOIO 3ad-
dekra n ucnonb3oBaHUe TakMx METoAO0B, Kak Kputepuin BunbsiMca, ecnu npeanonaraercsi MOHOTOHHAs 3a-
BMCUMOCTb KOHLIEHTpaLMs-atpdeKT n coBnagaeT ¢ AaHHbIMU ER. MNpu OTCYTCTBUM MOHOTOHHOCTM NOAXOAUT
kputepwmii JanHeTa. Bonblias BeiGopka Nnpob 03Ha4yaeT B JAHHOM Cryyae KONMUYECTBO BbISTYyNMUBLUMXCS NUYM-
HOK 1 KOIMYECTBO HEBLINYMMUBLUKUXCH NINYMHOK, B 060MX criyyasx B 6onee naTu NOBTOPHOCTAX (cocyaax).

10.1.5.3 Ons npumeHernnsa metogqos ANOVA 3HaueHuss ER BHavane noasepratotr npeodpasoBaHUO «apk-
CUHYC-KBAAPATHbI KOPEHbY» UMK NpeobpasoBaHuIo No METOAY Thioku — PpumMaHa Ans nonyyYeHUs NpUMEPHOTo
HOPMarbHOro pacnpeaeneHus U ypaBHMBaHuA aucnepcuii. Mpu ucnons3osaHum abCoONOTHLIX YaCTOT NPUMEHS-
10T KpuTEepuin KoxpaHa — Apmutaa, TouHbIA kputepuin duwiepa unu Mentens — Xensens. MpeobpasosaHue
«aPKCUHYC — KBAZIPATHbIl KOPEHb» PACCUUTLIBAIOT KaK aPKCUHYC (CMHYC ') OT KBaapaTHOro KOpPHS ER.

10.1.5.4 [ina nokasarernen BblnynieHns paccunThbIBaOT 3Ha4YeHnss EC,, MCNOmMb3ys perpeccUOHHbIN aHa-
nu3 (unu Hanpumep, npobut, noruT, aHanus Beibynna [28]). Mpu HEBO3MOXHOCTW NPUMEHEHUS PErPECCUOH-
HOro aHanusa (Hanpumep, NP HaNMMYUU MEHee ABYX YaCTUYHbIX 3PEKTOB) MCMONBL3YIOT Apyr1e Henapame-
TPUYECKNe METO/bI, TAKME KaK CKONb3SLLEe CPeaHee Unu NPOCTas MHTEPNONALUS.

10.1.6 CkopoCTb pasBUTUA

10.1.6.1 CpeaHee BpemMs pa3BuTUA nNpeacTaBnser cobon CPpeaHUin BpDEMEHHOW MHTEpPBAN MeXay BHe-
CeHMeM NUYMHOK (CyTKM O UCMbITAHMSA) U BbINYNIEHUEM ONbITHOM rpynnbl komapos. (Ons pacyeTta akTude-
CKOrO BPEMEHU pa3BUTUS YYUTLIBAIOT BO3PACT NMYMHOK HA BPeMSA BHeceHus)). CKOPOCTb pasBUTUS SIBNSIETCA
00paTHON BENUYMHON BPEMEHN Pa3BUTUA (eauHuua: 1/cyTku) n NpeacTaBnsieT CKOPOCTb PasBUTUSA NIUYUHKU,
KOTOpOE MMEET MECTO B CyTku. CKOPOCTb Pa3BUTUSA NPEANOYTUTENbHA ANS OLEHKW AaHHbIX UCNbITAHWI MO

10



rocCT 33641—2015

TOKCMYHOCTM C 0CafKOM, NOCKOMbKY €ro AUCNEPCUSt HUXKE W AlaHHbIe SBMSAOTCA Oonee oAHOPOAHLIMKU U Bnu-
e K HopMarnbHOMY pacnpegeneHuio no CPaBHEHUIO CO BpeMeHeM pa3BuTusl. CneqoBarenbHO, AN OLEHKU
CKOPOCTM pasBUTUA UCMONb3YIOT MOLUHbIE MapameTpUYeCKue KpUTepun, HO He Ans BpeMeHu pa3sutus. [ns
CKOpPOCTW pa3BUTUS B BMAE NOCTOSAHHOIO achchekta 3HaveHusi EC, yctaHaBnmBaloT C MCMOSNb30BaHWEM pe-
rpeccuoHHoro aHanusa [29], [30]. NOEC ansa cpeaHel ckopocTtu pa3sutusi onpeaensior merogamu ANOVA,
HanpuMep, ¢ ucnonb3oBaHnem kputepues Bunbamca unu JJaHHera. NMockonbKy camLbl BbINYNASAIOTCA paHbLue
CaMoK, T. €. MMeloT 6onee BbICOKYIO CKOPOCTb pasBUTUSA, TO PACCUUTLIBAIOT CKOPOCTb Pa3BUTUSA AN KaXKAOro
nona B AONOMHEHUU K 06LLel NoNynsAuMM KOMapoB.

10.1.6.2 [ina cneaylowmx CTaTuCTM4ECKMX TECTOB YUCMO KOMapOB, Habniogaemoe Npu UCNLITAHUKM HA
CYTKU X, CYMTAIOT paBHbIM YNCAY BbINYNUBLLUMXCA KOMapOB 3a CPEAHUI BPEMEHHOW MHTEpBan Mexay CyTkamu
X un cytkamu x — I (| — anuHa uHTepBana mexay onpeaeneHusaMmu, pasHa 1 cyT). CpeaHiolo CKOPOCTb pa3BUTUA
Ha cocya X paccuuTbiBaloT no hopmyne

—
x =3, @
e
roe:i — WHTepBan Mexay onpeaeneHnsiMu,
m — MakcuMManbHOe YUCIIO MHTEPBANOB MEXAY ONpPeaeneHnsaIMu;
fi  — 4MCMO BBIMYNUBLLMXCA KOMAPOB B UHTEPBAarne MeXay onpeeneHusMm J;

— YMCIO BbINYNUBLUNXCS KOMAPOB B KOHLIE UCTbITAHUS, paBHOE =f;
CKOPOCTb Pa3BMTUSI BbINYNUBLUMXCS KOMApOB B UHTEpBAarie Mexay onpejerieHusimu, onpeaense-
masi no chopmyne

xX 3
®
I

x= 1 L 3
CYTKW; —é

r4€ CYMKU; — CYTKMN NOCIIE BHECEHUS;
I; — ONMHa UHTepBana mexay onpegeneHusamu i (06blMHO paBHa 1 cyT).

10.1.7 CoOTHOLUEHUE NOSIOB

COOTHOLLUEHME NONOB Kak AUCKPETHYIO BENMMUMHY OLIEHUBAIOT C UCMONb30BAHMEM TOUYHOIO Kputepusa du-
Lwepa unv gpyrux noaxoasaLumx metogos. [NpupogHoe cooTHowweHue nonos C. riparius cocTaenseT 1, T. €. Ynuc-
N0 CamOK M CaMLIOB SIBMIAETCA OAMHAKOBbIM. [Ans 060ux NOKONEHUI AaHHbIE NO COOTHOLLEHUIO NonoB obpa-
GaTbIBalOT 0ANHAKOBO. MOCKOMbKY MaKCUManbHOE YUCNO KOMapoB Ha cocya, paBHoe 20, CANLIKOM Mano ans
npeacTaBUTeNbHOrO CTaTMCTUYECKOTO aHanmaa, To o6LUee YMCNO BbINYNUBLUMXCA W XKUBbIX KOMApOB KaXaoro
nona CyMMMpYIOT MO BCEM COCyAaM B kaxaoin o6paboTke. 3Tu AaHHbIE, HE NnoaBepruMecs Nnpeobpa3oBaHumIo,
CpaBHMBAIOT C KOHTPONEM (pacTBopuTenem) Unm 06beAUMHEHHBIMU KOHTPOSbHBIMU AaHHLIMU B 2 % 2 Tabnu-
Lie COMPS>KEHHOCTMU.

10.1.8 PasMHOXeHue

10.1.8.1 PaamHOXeHWe B BUAE NNOAOBUTOCTU PACCHUTBLIBAIOT KAK YMCNO Tshkel auy Ha camky. Obulee
yncno o6pa3oBaBLUMXCH TSXKEN AULL B KAMEPEe AN KyNbTUBUPOBAHUA AENSAT HA YUCINO XMBLIX U HENOBPEX-
OEeHHbIX caMOK, BHECEHHbIX B kamepy. NOEC ana nnoagosutoctu onpegenator metogom ANOVA, Hanpumep
Kputepuem Bunbamca nnu faHHeTa.

10.1.8.2 ®epTUNLHOCTb TAXEN AUL, UCNONL3YIOT ANS KONMUYECTBEHHOrO aHanu3a yucna Tsxen dep-
TUIbHbBIX AWL Ha camKy. ObLuee Yncno o6pasoBaBLUMXCA TSHKEN AWL B Kamepe ANS KyNbTUBUPOBAHUA AENAT
Ha obLlee KONMMYECTBO XUBbIX U HEMOBPEXAEHHbIX CaMOK, BHECEHHbIX B kamepy. NOEC ana depTunbHOCTH
onpeaensoT metogom ANOVA, Hanpumep kputepueM Bunbsamca unu [anHera.

10.2 OTyeT O NpoBeACHUN UCNbITAHUSA

OT4eT 0 NpoBEAEHUN UCNBITAHUA AOSPKEH BKNKOYATL B ce0s cneayioLlyio uHopmaumio.
10.2.1 UcnbiTyemoe BewecTBo:
- ¢husuueckasa npupoaa u Nnpu Heo6xoAMMOCTH HU3UKO-XUMUYECKME CBOWCTBA (PAaCTBOPUMOCTL B BOAE,
Aasrnexue napa, log K,,,, k0achhuumeHT pacnpeieneHus B nouse (MM B 0CaaKe, €CNKU Takne AaHHbIe UMEIoT-
cs1), cTabuUnbHOCTL B BOAE U 0Cajke U T. n.);
- [aHHbIE N0 XMMUYECKON naeHTudukauum (obwee HaumeHoBaHue, CTpyKTypHas opmyna, Homep CAS
U T. N.), BKNOYas YUCTOTY U aHANUTMYECKUN METOA KONMYECTBEHHOTO ONpeaeneHnsa NCNbITYeMOro BeLecTsa.
10.2.2 Bug T€CTOBOr0O opraHuama:
- UCMOSib3yeMble TECTOBbIE OPraHU3Mbl: BUA, HAYYHOE HAUMEHOBaHWUE, UCTOYHUK OPTaHU3MOB U YCIO-
BUA KyINbTUBUPOBAHUA,
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- nHdopmMaumsa no obpaLLeHuto ¢ Krnaakamu auL U NUYMHaMK;

- UHpopmauus no obpaLleHUIo C BbINYMNUBLLUMMUCS B3POCHbIMWU 0COBSAIMU 1-r0 MOKOMEeHUs ¢ NCnonbL3oBa-
HueM acnuparopa (CM. npunoxexue N;

- BO3pacT TECTOBbIX OPraHM3MOB Ha BPEMS BHECEHUS B UCMbITYEMble COCYAbl 1-r0 1 2-r0 MOKOMNEHUN.

10.2.3 YcnoBus ucnbiTaHus:

- UCMNONb3yeMbIli 0CaA0K, T. €. MPUPOAHbIN NN UCKYCCTBEHHbIN 0CaA0K;

- AN NPUPOAHOTO 0CafKa: UCTOYHUK U ONucaHue mecta otbopa npob ocajka, BKNoYas, no BO3MOXHO-
CTW UCTOPMIO 3arpsi3HEHNs; xapakTepucTuku: pH, coaepxaHne opraHuyeckoro yrnepoaa, cootHoweHue C/N un
rpaHynoMeTpus Npu HeobBXoaANMOCTH;

- MPUroTOBMNEHME UCKYCCTBEHHOIO 0CazkKa: KOMMOHEHTLI U XapakTepuUCTUKK (CoaepXKaHne opraHn4ecko-
ro yrnepoga, pH, BNaxHOCTb U T. M. B HA4ane UcnbITaHus);

- NOArOTOBKA UCTLITYEMON BOAbI (€CNK MCNOMb3YETCH BOCCTAHOBNEHHAsA BOAA) U XapaKTepucTuku (KOH-
ueHTpauusa kucnopoaa, pH, npoBoAUMOCTb, XKECTKOCTb U T. M. B HA4arne UCMbITaHus);

- BbICOTA CMNOS 0CaAKa U HAA0CAA0YHON BOAL! AN UCMLITYEMbIX COCYA0B U KPUCTaNNU3auMoHHbIX Ya-
Lek;

- 06bem Haa0Ccafo4HON BOAbLI M MOPOBON BOAbI; Macca BNa)KHoro ocagka ¢ v 6e3 nopoBoii BoAbl ANS
UCMbITYEMbIX COCY0B U KPUCTaNNU3aLMOHHbIX YaLLex;

- UCMbITYEMbIE COCYAbl (MaTepuan u pasMmep);

- KpuCTannu3auuoHHbIe Yallku (Marepuan u pasMmep);

- Kamepbl ANs KyNsTUBUPOBaHMA (MaTepuan u pasmep);

- METOZA NPUroTOBINEHUSI CTOKOBbLIX PACTBOPOB U UCTILITYEMbIX KOHLIEHTPALUMI ANA UCMLITYEMbIX COCYA0B
N KpUCTanM3aumMOHHbIX YaLlek;

- BHECEHWE UCMbITYEMOrO BELLECTBA B UCMLITYEMbIE COCYAbl U KPUCTANNU3aLMOHHbIE YaLLKU: UCNbITYe-
Mbl€ KOHLEHTpaLMU, YUCNO NOBTOPHOCTEN U NPUMEHEHUE PACTBOPUTENS NPU HEOOX0AUMOCTH;

- yCnoBus MHKyGaLuu Ans UCMbITYEMbIX COCYAOB: TEMMEpaTypa, CBETOBOMW LMKIT U UHTEHCUBHOCTb, a9-
paums (YUCNo Ny3blPbKOB B CEKYHAY);

- YCnoBus MHKyBauum ana kaMep Ans KynsTMBUPOBAHUS U KPUCTaNNMU3aLMOHHBIX YaLLek: Temneparypa,
CBETOBOW LMKI U UHTEHCUBHOCTb;

- YCrnoBus MHKYGaLmu Tskel sy B MUKpONNaHWweTax (unu Apyrux cocyaax): Temneparypa, CBETOBOW
LMKIT U UHTEHCUBHOCTb;

- nogpobHas uHopMauusi 0 KOPMINEHUU, BKIIOYAS TMN KOPMA, €ro NOAroTOBKY, KOMUYECTBO U PEXUM
KOpMIEeHus.

10.2.4 Pesynerathl:

- HOMWHasbHbIE UCMBITYEMbIE KOHLEHTPALUKN, YCTAHOBMNEHHbIE UCTbITYEMbIE KOHLEHTPALIMK U Pesyrib-
TaTbl BCEX aHaNu30B MO ONPEeAeneHnio KOHLEHTPaLMn UCNbITYEMOrO BELUEeCTBa B UCMLITYEMbIX COCyAax U
KpUCTannmM3aumMOoHHbIX Yallkax;

- KayecTBO BOAbl B UCMbITYEMbIX COCYAAX U KPUCTaNMM3aLUMOHHbIX Yalukax, To ecTb pH, Temneparypa,
coaepaHue pacTBOPEHHOIO KUCMOPOAA, XECTKOCTb M YPOBEHb aMMUAKa;

- BO3MELLEHME NCNApPUBLLENCA UCTLITYEMOW BOAbI B UCTILITYEMbIX COCYAaX, €CNU 3TO UMENO MeCTO;

- YUCNO BbINYMUBLLMXCS KOMapoB (CaMLIOB U CAMOK) B COCyZle M 3a CYTKM ANl 1-ro u 2-ro NOKONEHUN;

- COOTHOLLEHME NOMOB NOMHOCTbLIO BLIYNMUBLUMXCS U XXMBbLIX KOMapoB Ha 06paboTky anst 1-ro u 2-ro no-
KONEHUN;

- YUCMO NMNYMHOK HEBbINYNUBLLMXCS KOMaApoB B cocyae Ans 1-ro u 2-ro NOKONeHuu;

- MPOLEHT/A0NS BbIMYNIEHUS HA MOBTOPHOCTb M UCNLITYEMYIO KOHLIEHTpauuio (00Luee 4ucno caMmuos U
CcaMoK KomapoB) Ans 1-ro u 2-ro NOKONeHuii;

- CpefHAs CKOPOCTb Pa3BMTUSA NOMHOCTbLIO BbITYNMBLLUXCA U XKMBbIX KOMApOB Ha MOBTOPHOCTb U KaXAaylo
06paboTky (4Mcno camLOB U CAMOK KOMApOB OTAENbHO, a TaKke obLlee yucno) Ans 1-ro U 2-ro NOKOSIEHWIA;

- YUCNO TSHKEN ANLL, OTIOXKEHHBIX B KPUCTANNM3aLMOHHbIX YALLKAX KAXA0W KaMmepbl AN KyNbLTUBUPOBA-
HUS U 3@ CYTKU;

- NNOAOBUTOCTb — YUCIIO TSHKEN AUL, HA YUCNO CaMOK, BHECEHHbIX B KaMepy ANA KyNbTUBUPOBAHUS;

- PEePTUNBHOCTb — YMCIO THKEN (PePTUNBHBIX AKLL HA YUCNO CAMOK, BHECEHHBIX B KAMEPY ANA KyNnbTu-
BUPOBAaHUS;

- 3HAYEHUA TOKCUYECKMX KOHEYHBIX ToYeK, Hanpumep EC, (M COOTBETCTBYIOLLNE JOBEPUTENBHBLIE UHTEP-
Banbl), NOEC n cTaTucTu4eckne Metoabl, MCNOMbL30BaHHLIE ANA UX ONPeaeneHus;

- obcyxaeHue pesynbTaToBs, BKIoYas nioboe BNUSAHUE Ha pesynbraTtbl MCNbITAHMSA, BO3HUKAIOLLES B pe-
3ynbTare OTKIIOHEeHWI OT TpeboBaHuii HACTOALLEro cTaHaapTa.

12



FOCT 33641—2015

Mpunoxexue A
(pekomeHayemoe)

PekomeHAauMU No KynsTUBUMPOBaHUIO Chironomus riparius

A.1 JInunHku Chironomus KynNsTUBUPYIOT B KPUCTANNMU3ALMOHHBIX Yallkax unu 6onee KpynHbIX KOHTEN-
Hepax. Menkuii kBapueBblii NECOK pacnpeaensioT TOHKUM CroeM BbICOTON NpuMepHo 5—-10 cm Hag AHOM KOH-
TelHepa. Bbino nokasaHo, YTo kusenbryp (Hanpumep, Merck, Art 8117) asnseTtca nogxoaawwmm cybeTpaToM
(nocraTouHbIM siBNAIETCA Gonee TOHKWI COW B HECKONBLKO MM). 3aTem A06aBNsIOT COOTBETCTBRYIOLLYIO Tpebo-
BaHWSIM BOAY HA BbICOTY HECKOMbKO CM. YPOBEHb BOALI MOMOMHAKT NPW HEOOXOAUMOCTW A4S BOCCTaHOBIE-
HWA NOTEPb B pe3ynbTaTe UCnapeHus u npeaynpexaeHns BbiCbiIXxaHus. Boay 3ameHsaoT npu He0OX0aMMOCTH.
MpoBoasaT nerkyto aspauuto. Cocyabl ¢ KyNnbTUBUPYEMbIMU JIMYMHKAMU HAXOAATCA B NoaxoAasLlel kamepe,
koTopas Gyaet npeaynpexaarh BbINET BbIMYNUBLUKMXCA B3POCNbIx 0ocobein. Kamepa fomkHa ObITh JOCTAaTOYHO
6onbLuoi, YTobbl 06eCneYnTE POEHUE BbINYMUBLLMXCS B3POCHLIX OCOOEN, MHaYe He OyaeT NPONCXOANTb Kony-
nauus (MMHUManbHbI pasmep coctaenaeT npumepHo 30 x 30 x 30 cm).

A.2 Kamepbl HaX0aAaTCs NPy KOMHATHOM TEMMNEpaType UK Npu NOCTOSHHO TEMNEPATYPE OKPY>KatoLLEN cpe-
abl (20 £ 2) °C co cBeToBbIM NepuoaoM 16 4 CBET (MHTEHCUBHOCTL NpumepHo 1000 nitokc), 8 4 TemHoTa. Umetorca
OaHHble, YTO BMaXKHOCTb BO3ayxa MeHee 60 % OTHOCUTENBHOWM BNaXKHOCTU MOXET TOPMO3UTbL PENPOAYKLMIO.

Bopa onsa pasBeaeHus

A.3 Ncnonbaytot no6yro COOTBETCTBYIOLLYIO TPEGOBAHUAM NPUPOAHYIO UITU UCKYCCTBEHHYIO BOAY. OObIY-
HO UCMONb3YIOT KOMOAE3HYIO BOAY, AEXIIOPUPOBAHHYIO BOAONPOBOAHYIO BOAY U UCKYCCTBEHHBIE CPEAbI (Hanpu-
mep, cpeaa Elendt «M4» unu «M7», cm. Huxe). Nepea npumeHeHnem Boay aspupytot. Mpu HeoOGXoaAUMOCTH
KynbTypanbHyto Boay 0BGHOBMSIOT, OCTOPOXXHO CMBAA UM OTKAYMBAsA MCMOMNb3OBAHHYIO BOAY U3 COCYAO0B AMs
KyNETUBMPOBaHWSA, He HapyLlas Tpybo4ek MUUYUMHOK.

KopmneHune nnunHoOK

A.4 ITnanHok Chironomus KOPMAT XNOMbEBUAHBLIM KOPMOM Ans pei6 (Tetra Min®, Tetra Phyli® unu kop-
MOM Ans pbl® APYron aHanorMyHon mMapkm) U3 pacyerta npuMepHo 250 mr Ha cocyd B CyTku. Kopm BHOCAT B
BMZE CyXOro pasmerisMeHHOro NopoLUKka unu B Buae cycneHsuu B soge: 1,0 r xnonbeBugHoro kopma aobaens-
10T K 20 M BOAbI ANS1 pa3BeAEHUA U NePEMELLMBAIOT AN NONYYEHUA O4HOPOAHOW cMecu. Takylo CyCneH3uto
CKapMnMBaloT U3 pacyeta 5 Mn Ha cocyn B CyTku (Mepen MCronb3oBaHMEM BCTpsixuBaloT). JluunmHku Gonee
cTapLuero sospacra nonyyator 6obLUee KONMYECTBO KOpMa.

A.5 KopmneHne KOppekTUpyT B 3aBUCUMOCTU OT KayecTBa BoAbl. ECnu KynbTypanbHas cpeaa craHo-
BUTCH «MYTHOI», TO KONWYECTBO BHOCMMOTO KOpPMa yMeHbLualoT. JlobaBneHne Kopma TLaTerlbHO KOHTPOnU-
pytoT. CNULLKOM Manoe KOnMyecTBo kopma OyAeT Bbi3biBaTb NepeceneHne NMYMHOK MO BOAHOW KOJOHKe, a
CMULLKOM B0MbLUOE KONMMYECTBO KOpMa OyAeT Bbi3biBaTb NOBLILLUEHHYIO MUKPODUONMOIUYECKYIO aKTUBHOCTb U
CHIXEHME KOHUEeHTpauun kucnopoga. Oba cakropa MOryT NpMBOAUTbL K MOHUXKEHHBLIM CKOPOCTSIM poCTa.

A.6 Mpu 3aknagke HOBbIX COCYAO0B ANA KYNbTUBMPOBAHUA TaKKe MOXHO A06aBNATbL HEKOTOPbIE 3e€MEHble
Bogopocnu (Hanpumep, Scenedesmus subspicatus, Chlorella vulgaris).

KopmneHue BbINnynuBIINXCA B3POCNbIX 0C06en

A.7 HekoTopble 3KkcnepumeHTaTopbl NPEANOXUIN UCNONb30BaTb BaTHbIE NANoOYku, NPONUTAHHbIE HACbI-
LLIeHHbIM PACTBOPOM Caxapo3bl, CAYXalUne B Ka4eCTBE KOpMa AN BbINYNUBLLMXCH B3pOCHbIX 0COOEN.

BbinynneHue

A.8 Mpu Temneparype (20 + 2) °C B3pocnble 0cOOKU HAYMHAIOT BLINYNNATLCS B COCYAAX C KyNnsTUBUPYeE-
MbIMM IMYUHKAMKN NpUMeEpPHO Yepes 13-15 cyT. CamuyoB Nerko OTANYMTL NO NEPUCTLIM YCUKAM.

Knagku sany

A.9 Mocne nosiBneHust B3pocnbix 0c00el BHYTPU KaMepbl AN KYNLTUBUPOBAHUS BCE COCYAbI ANsl Kynb-
TUBUPOBAHUSA TNUYMHOK TLLUATENLHO OCMATPUBAIOT TPU pa3a B HEAENIO HA OTNOXKEHUE CTYAEHUCTbIX KNnajok
aul. Ecrnn oHn NpucyTCTBYIOT, TO KNaaKy AuL, OCTOPOXHO yAansioT. Ee nepeHOCAT B HEOOMbLUYIO YaLlKy, CO-
Aepxallyio npoOy BOAbI ANA KyNbTMBUPOBaHMA. Knagky vy MCNOnb3yioT ANs 3aknajgku HOBOTO cocyaa Ans
KyNsTUBMPOBAHUA (Hanpumep, 2—4 Knaaku auu/cocya) unm UCnonb3yioT AN UCTILITAHNS TOKCUYHOCTH.

A.10 JlnuvHkM NnepBon cTaaum pasBUTUA BbINYNNAOTCS Yepes 2-3 CyT.

3aknagka HOBbIX KyNnbTyparibHbIX COCYA0B

A.11 lMocne nonyyeHna KynsTyp 3aKnazibiBatoT HOBbIE COCYAbl ANA KyNLTUBUPOBAHUSA NIMUUHOK KaXKAYIO He-
JEero Unu pexe B 3aBUCMMOCTHU OT TPEOOBaHMIA UCNbITAHUA, yaanss 6onee crapble cocyAbl NOCHE BbiyNieHUst
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B3POCIbIX KOMapoB. Micnonb3ys Takyro CUCTEMY, MOXHO MOMNYYUTb PETYMAPHYIO MPOAYKLUMIO B3POCHbIX 0CO6EN
NPy MUHUMArbHbIX YCUIUAX.

MonyyeHue ucnbiTyeMbix pactBopoB «M4» n «M7»

A.12 B [35] onucaHa cpepa «M4». Cpeay «M7» rotoBAT kak u cpeay «M4y», 32 UCKMIOYEHNEM BELLECTB,
npuBedeHHbIX B Tabnuue A.1, KOHUEHTpauumn KOTOPbIX B YETbIpe pasa Hwke B cpeae «M7», yem B cpeae
«M4». B nutepatype onucaHo npurotoenexHue cpeabl «kM7» (Elendt, nepcoHanbHoe coobuieHune). NcnbiTy-
€MbIl pacTBOp He crneayeT roToBUTb B cooTBeTCTBUM C [36] Ans koHueHTpauui NaSiO55 H,O, NaNO;,
KH,PO4 n KoHPO,, KOTOpbIE HE MOAXOAAT ANA NPUrOTOBNEHNS CTOKOBbIX PACTBOPOB.

MpurotoBneHue cpeabl «M7»

A.13 Kaxabin cTtokoBblii pacTeop (I) rotoBAT oTAensHO, a 06beanHEHHbI CTOKOBbIN pacTteop (II) nony-
YaloT U3 AaHHbIX CTOKOBbLIX pacTBopoB | (cM. Tabnimuy A.1). 50 mn 06beAMHEHHOTO CTOKOBOro pacraopa (Il) u
onpeaeneHHoe KONMM4YecTBO KaX{aoro CTOKOBOrO pacTBopa MaKpOSnNemeHTOB, NpuBeAeHHbIX B Tabnuue A.2,
[0BOAAT A0 1 N AeUOHM3UPOBAHHON BOAOW C nonyyeHmem cpebl «M7». CTOKOBBIN pacTBOP BUTAMUHOB FOTO-
BAT Ao0aBneHnem Tpex BUTaMUHOB K A eMOHM3NPOBAHHOI Boge, Kak nokasaHo B Tabnuue A.3, n 0,1 mn 06b-
€AUHEeHHOro CTOKOBOroO pacTBopa BUTAMUHOB A0BABNAIOT K KOHEYHOW cpeae «M7» HenocpeaCTBEHHO nepes
NPUMEHEeHNeM (CTOKOBbI PAaCTBOP BUTAMUHOB XPAHAT 3aMOPOXEHHbLIM HEGOMNbLUMMKU nopuusiMmu). Cpeay as-
pUPYIOT U CTaBUNU3UPYIOT.

Tabnuuya A.1— CTokoBble pacTBOPLl MUKPOSMEMEHTOB Ans cpedsl M4 u M7

[na nonyyeHWa o6beAMHEHHOTO
pacraopa, Aose- | Srespoutie romas aoXosory KoHedHan KoHLeHTPaLs
CrokoBblit pacteop (1) fdeHHoe go 1 n pacTsopa (I) n AoBOAAT .qou1 n gevo- B VCMbITYeMbIX pacTBOpax, Mr/n
AGI/I?HVISVIPPBaH- HU3WpoBaHHOW BOAOWU, MN
HOW BOAOW, MI
M4 M7 M4 M7
H3BO5" 57190 1,0 0,25 2,86 0,715
MnCly4 H,0O" 7210 1,0 0,25 0,361 0,090
Licl 6120 1,0 0,25 0,306 0,077
RbCID 1420 1,0 0,25 0,071 0,018
SrCl,6 H,0" 3040 1,0 0,25 0,152 0,038
NaBr? 320 1,0 0,25 0,016 0,004
Na;MoO42H,01 1260 1,0 0,25 0,063 0,016
CuCly2H,0" 335 1,0 0,25 0,017 0,004
ZnCl, 260 1,0 1,0 0,013 0,013
CoCly6H,0 200 1,0 1,0 0,010 0,010
Kl 65 1,0 1,0 0,0033 0,0033
NaySeO5 438 1,0 1,0 0,022 0,0022
NH4Vog 11,5 1,0 1,0 0,00058 0,000058
Na,3ATA2H,0"2) 5000 20,0 5,0 2,5 0,625
FeSO,7H,0"? 1991 20,0 5,0 1,0 0,249

1) DaHHble BellecTBa pasnuyatotes B «M4» n «M7», Kak yka3sblBasioch BhILLE.
HaHHbile pacTBOpLI FOTOBAT NO OTAENLHOCTY, 3aTeM CIUBAKT BMECTE U Cpasy Xe aBTOKNaBUPYIOT.

Tabnunya A2 — CrokoBble pacTBOpLl Makpo3NieMeHTOB ANs cpeabl «<M4» u «M7»

KorinuecTeo pacTsopa, Konn4ecTBo CTOKOBLIX pacTBo-

CTokoBbIi pacTeop

AoseaeHHoe ao 1 n
AeVOoHNU3UPOoBaHHOW BOAOW, Mr

poB MakpoanemeHTa, 106aBneH-
HOe ANA NPUroToBneHUA cpeg
«M4» n «M7», mn/n

KoHeuHasn KOHUEHTpauus
B UCNbITYEMbIX pacTBopax, Mr/n

CaCly2 H,0
MgSO42 H,0
KCl

293800
246600
58000

1,0
0,5
0,1

293,8
123,3
5,8
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CTOKOBbIN pacTeop

Konuuectso pacTsopa,
[oBeZieHHoe 40 1 N
AEeNOHU3UPOBaHHOW BOAOW, MI

KonuyecTBo CTOKOBLIX pacTBo-
poB MakpoanemeHTa, obaBneH-
HOe Anf NPUroTOBIEHNS cpel

KoHe4Hasa KoHLeHTpaLumA
B UCMbITYEeMbIX pacTBOpax, Mr/n

«M4» n «M7», mn/n

NaHCO, 64800 1,0 64,8
NaSioz9 Hy0 50000 02 10,0
NaNOj, 2740 0,1 0,274
KH,PO, 1430 0,1 0,143
K,HPO, 1840 0,1 0,184

Tabnuya A.3 — CToKoBble pacTBOpbl BUTaMUHOB ANA cpedbl «M4» n «M7»

KonuuecTBo cTOKOBbIX
K?q’l'g:%f:ﬁozaggafﬁa’ pacTBOpOB BUTAMWHOB, KoHeYHas KoHUeHTpauus
CTOKOBBIV pacTBOp M fo6aBneHHoe Ans npu- B UCMbITYEMbIX pacTBopax,
AeNOHU3NPOBaHHON y
BOAOH, MF roTOBrIEHNS Mr/n
! cped «M4y» n «M7», mn/n
TuaMuH rugpoxnopug 750 0,1 0,075
LinaHoko6anamuH (B12) 10 0,1 0,0010
BuoTtuH 7,5 0,1 0,00075
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MNMpunoxexue b
(pekomeHpyemoe)

MpuroToBreHue UCKYCCTBEHHOrO ocaaka

CocTtaB ocaaka
CocTaB UCKYCCTBEHHOTO 0CaAka AOMKEH OblTh CNeayoLWmM.

CofepxaHue B cyxol Macce

CoCTaBRAML M KOMMOHEHT XapakTepucTuKa OCAAKA, NPOLISHTLY

Topd cdarHym, pH MakcumaneHo 6nusko k 5,5-6,0;
Topdh 6e3 BUAUMbIX pacTUTENbHbIX OCTATKOB, MEMKO U3MeNb- 4-5

YeHHBbI (pasMep YacTul He 6onee 1 MM) U BbICYLLEH-
HbIA Ha Bo3gyxe

Pasmep yactuy, 6onee 50 % 4acTuy JOMKHO GbITe B

KBapLeBbIii Necok AManasoHe 50-200 Mk 75-76
KaonvHoBas rmuHa CogepxaHue KaonuHuTta He meHee 30 % 20
OpraHudeckuii yrnepog [LoBefeHHbIN fobaBneHnemM Topda U necka 2+0,5
Kap6oHaT kansums CaCOg nameneeHHbIi, XUMUYECKN YUCTbIA 0,05-0,1
Bona qlgfdal(cz:nllgmocn He MeHee 30-50

MpurotoBnexnue

Topd BbICYLLUMBAIOT HA BO3AYXE U U3MENBLYAIOT 40 MENKOro nopoLuka. FoToBaT cycneH3uto Heobxoaumo-
ro KOnmM4yecTea TOPMAHOr0 NOpPOLLKA B A€MOHU3UPOBAHHON BOAE C UCMOJNIb30BAHUEM BbICOKOI((EKTUBHOIO
YCTpoiiCTBa ANs romorenusauun. pH aaHHoOM cycneHsun aosoaat CaCO; ao 5,5 + 0,5. CycneHsuio koHau-
LUMOHMPYIOT B TEYEHME HE MEHEE ABYX CYTOK NPU OCTOPOXXHOM nepemelumBanum npu (20 £ 2) °C ana ctabu-
nusaumu pH n ycraHoBneHust ctabunbHOro MUKPOBHOr0 KOMMNOHEHTa. BHOBb mamepsaior pH, u ero 3HadeHue
AOMKHO coctasnATb 6,0 £ 0,5. 3ateM TOpdAHYI0 CYCNEH3UI0 NepeMeLLnBalOT C APYrMMU COCTaBMAoWUMN
KOMMNOHEHTaMMN (NeCKOM M KAONIMHOBOW FMUHON) U AEUOHM3UPOBAHHOW BOAOW ANS MOMy4YEHUs OAHOPOAHOrO
ocagka ¢ cogepxxaHmem Boabl B ananasoHe 30 % — 50 % cyxoi maccebl ocaaka. BHoBb onpeaensior pH
KOHEYHOIN cmecu n npu HeobxoammocTn aosoasat CaCO5 ao 6,5—7,5. Otbupalot npobkl 0cajika ansa onpejae-
NEeHNA CyXONn MacCbl U ColepXXaHUa OpraHMYecKkoro yrnepoaa. 3areMm nepej Mcrnosfib30BaHUEM B UCTbITAHUU
TOKCUMHOCTU ANA XUPOHOMUZ, PEKOMEHAYIOT KOHAULIMOHUPOBATL UCKYCCTBEHHbIM OCaJI0K B T€YeHue 7 CyT B
YCNOBUAX, aHANOMMYHbIX NOCNEAYIOLLEMY UCTILITAHUIO.

XpaHeHue

Cyxue KOMMNOHEHTbI AN NPUTOTOBNEHUSA UCKYCCTBEHHOIO 0Ca/IKa XPaHAT B CyXOM U NPOXNagHOM MecTe
npu KOMHaTHOW TeMnepaTtype. VICKyCCTBEHHbIN (BNaXHbIA) 0CAZ10K HE crnelyeT XpaHUTb A0 ero UCMornb30oBa-
HUA B ucnbiTaHuu. OCag oK MCNonb3yIoT Cpa3y Xe nocne 7 CyT KOHAULMOHMPOBAHUSA, KOTZ1a 3aKaHYUBAETCA €ro
noaroToska.
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Mpunoxexune B
(pekomeHpyemoe)
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XuMnueckme xapakTepucTUKM NpueMneMoi Boabl, NpeaHasHaveHHOW AniA pasBeAeHUA

BewjectBo KoHueHTpaLusa
BewecTBO B BMAE 4acTuy, Mr/n MeHee 20
ooggﬁﬁq%%ﬂgpﬁa?pona, Mr/n meHee 2
HenoHU3npoBaHHbIN amMmmUak, MKr/n MeHee 1
HectkocTb B BUge CaCO5 mr/n MeHee 400*
OCTaTOUHbIN X10P, MKI/N MeHee 10
COTGMLII_.‘;SAeO ;oresﬁmauue hochop-opraHM4eckux ne- Mehee 50
O6wee coaepxaHue XnOopopraHNYeckux NecTuum- MeHee 50
AO0B NIIOC NONUXJTIOPMPOBaHHbIX OupeHnnos., Hr/n
OO0LWMI OpraHUYeCKUi XIop, Hr/n MeHee 25

" HeoBX0AMMO OTMETHTB, YTO €CNi MpeAnonaraeTcs Hanuune B3aUMOSHCTBUS MEXY MOHaMM XKECTKOCTU 1
UCMBITYEMBIM BELLIECTBOM, TO UCTONb3YIOT BoAy ¢ Gonee HU3KOWM XeCTKOCTHIO (M, TakuM o6pasoMm, B Takoil cUTyaLmn He

ncnonb3aytot cpeay Elendt M4).
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Mpunoxexnue I
(pexomeHayemoe)

PykoBOACTBO MO NPOBeAeHUI0 UCNbITAHUA

Mpumep kamepb! Anst KYNbTUBMPOBAHWUA NPUBEAEH HA pucyHke I.1.
A

-
'

-
.

A — Mapnis B BepxHeli 4acTil 1 N0 MeHbLUEN Mepe Ha 0AHOI CTOPOHE KaMepb! (pasMep OTBEPCTUI NPUMEPHO 1 MM2);
B — oTBepcTUe ANA BHECEHUA BBINYNUBLUMXCA B3POCHbIX 0C06eii BHYTPb Kamepbl ANS KyNsTUBUPOBaHUA

1 N3BReYeHNs TAKEN OTINOXEHHBIX AL, U3 KPUCTANNMU3ALMOHHBIX YaLleK (He NokasaHbl HA PUCYHKE);
B — pasmep kamepbl ANA KYNLTUBUPOBAHUS COCTaBNSAET MUHUMYM 30 ¢M AnuHol, 30 CM BbICOTOW 1 30 CM LWMPUHON

PucyHok "1 — Kamepa gnsa KynsTBUpOBaHUs
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MpvMep MCMbITYEMOro cocyaa npuBeAeH Ha pucyHke I.2.

A — nacTepoBckas nuneTka 4715 Nojayn Bo3dyxa B Ha0Caf0uHYH0 XUAKOCTb;
B— cTeknsHHas KpbiwKa 4718 NpeaynpexaeHns BbleTa BblTYNUBLUNXCSA KOMapos;
B— nNOBEPXHOCTHBIA Croli BOApI;

M= wucnbITyeMblii cocys (CTEKNSAHHBIA CTakaH BMECTMMOCTbIO He MeHee 600 m);
[ — cnoii ocagka

PucyHok .2 — UcnbiTyemblii cocys

19



MOCT 33641-2015

Mpumep acnupatopa gna céopa B3POC/bIX KOMApPOB (CTpesikaMu yka3aHbl Hanpas/ieHUss NOTOKa BO3-
ayxa) npueefieH Ha pucyHke I.3.

A — cTeknsiHHas Tpybka (BHYTPEHHWIA guameTp npuMepHo 5 MM), COeMHEHHas C CaMOBCachIBatOLLMM HACOCOM;
B— npo6ka v3 By/IKaHW30BaHHOW pe3uHbl, NepoprpoBaHHas CTeKAAHHO Tpyokol A.
BHyTpy oTBepcTue 4151 CTEKNSIHHOM TPYOKM A MOKPLITO X/10NM4aTo6yMadkHOM TKaHblo 1 Mapneli (pasmep 0TBEPCTUI NpuMepHo 1 MM2)
ANs NpegynpeXxaeHns NoBpeXAeHNs KOMapoB MpY BCaCbIBAHUM acrvpaTopoMm;
B — npo3payHblii KOHTelHep (N1acTUKOBbIA WK CTEKNSAHHBIA AAMHON npuMmepHO 15 cm) ans cobpaHHbIX KOMapos;
'— npo6ka W3 ByNKaHW30BaHHOW pe3uHbl, nepcopupoBaHHas TPyokoi [, [na BbICBOGOXKAEHUST KOMapoB
B KaMepy AN5 KyNbTUBMPOBaHMA Npobka I BbIHMMAaeTCs U3 KOHTelHepa B;
[ — Tpy6ka (nnactukosas wnn CTeKNsAHHas, BHYTPEHHWIA guaMeTp npyMepHo 8 MM) As1a cbopa B3poC/biX KOMapoB M3 cocyda

PucyHok '3 — AcnupaTtop Ans cbopa B3pOocC/ibiX KOMapoB
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Cxema NpoBeAeHUs UCMbITAHMS LMKNa pasBuTUsl NprBeaeHa Ha pucyHke I.4.

A— 1-e NOKOSIEHME — UCMbITYEMbIE COCYAbl, COAEPXALUME CUCTEMY 0Ca0K-BOAA, 8 MOBTOPHOCTEN,
20 NNYNHOK 1-i cTagum pasBUTMST Ha COCyS;
BE— ueTbipe MCMbITyeMbIX COCyAa ANs KakAoi kamepbl AN KynbTuBupoBaHus, A n B,
B— kawmepbl 4515 Ky/NbTUBMPOBaHUA (A 1 B) 419 poeHus, cnapmBaHus U KNagki aw,
M- KpucTanM3auMoHHbIEe YalKy ONS KIagKU Tshxel anu;
[ — MuKponnaHWeTbl, OAHa NyHKa Ha KaKAbIA TSHK SuL;
E— 2-e nokoneHve — wucnbiTyemMble COCyAbl, CoepXaluye cMCTeMy Ocafiok — BOAa,
8 noBTOpHOCTEN, 20 NMUYNHOK 1-/ CTaaumn pasBUTUSA Ha CoCys

PucyHok 4 — JloByLuKka NS BbIYNIEHUA IMYNHOK XMPOHOMUL,
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MpunoxeHue OA
(cnpaBouHoe)

CpaBHeHMe CTPYKTYPbl MEXAYHAPOAHOrO AOKYMEHTA CO CTPYKTYPOM HAaCTOALLEro cTaHaapTa

Tabnuya JA1

CTpyKTypa HacTosLLero cTaHaapTa CTpyKTypa MeXAyHapoAHOro JoKyMeHTa

Pasgentbl Moapasaensl Mepeyncnenuna Paspenbl MNepeuncneHus
BeepneHnue — — 1,2,3,4,56 —
1 — — 1 —
2 2.1 — Mpunoxexue 1 —
22 — Mpunoxexue 1 —
23 — Mpunoxexue 1 —
2.4 — Mpunoxexue 1 —
3 — — 7 —
4 — — 8 —
5 — — 9 —
6 — — 10 —
7 71 — 11 —
7.2 — 12 —
7.3 — — —
7.31 a 13 a
6 b
B c
r d
a e
e f
732 — 14 —
7.4 — 15 —
7.5 — 16a —
7.6 — 16b —
8 — — 17 —
8.1 — — —
8.1.1 — 18 —
8.1.2 — 19 —
8.2 — 20 —
8.3 — 21 —
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lMpodomxerHue mabnuupl [JA.1

FOCT 33641—2015

CTpyKTypa HacTosLLero ctaHaapTa

CTpyKTypa MexayHapoAHOro AoKyMeHTa

Pasgenbl Moapasaens! Mepeuuncnenns Pasgenbl MepeuncneHus
9 9.1 — — —
9.1.1 — 22a —
912 — — —
9.1.2.1 — 22b —
9122 — 23 —
9.1.3 — — —
9.1.3.1 — 24 —
9132 — 25 —
9.1.4 — 26 —
9.15 — — —
9.1.5.1 — 27 —
9152 — 28 —
9153 — 29a —
9154 — 29b —
9155 — 30 —
9.16 — 31 —
917 — — —
91.7.1 — 32 —
91.7.2 — 33 —
9.1.8 — 34 —
9.2 — — —
9.21 — — —
9.2.1.1 — 35 —
9.21.2 — 36 —
9.22 — 37 —
9.3 — — —
9.31 — — —
9.3.1.1 — 38 —
9.3.1.2 — 39 —
9.3.1.3 — 40 —
9.32 — 41 —
10 101 — — —
10.1.1 — 42 —
10.1.2 — 43 —
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OkoH4aHue mabnuupi [JA.1

CTpyKTypa HacTosiLero ctaHgapTa

CTpyKTypa MexXayHapoAHOro AOKyMeHTa

Pasgenbi Moapasaensl MepeuuncneHuna Pasgenbl MepevuncneHua
10 10.1.3 — 44 —
10.1.4 — 45 —
10.1.5 — — —
10.1.5.1 — 46 —
10.1.5.2 — 47 —
10.1.5.3 — 48 —
10.1.5.4 — 49 —
10.1.6 — — —
10.1.6.1 — 50 —
10.1.6.2 — 51 —
10.1.7 — 52 —
10.1.8 — — —
10.1.8.1 — 53 —
10.1.8.2 — 54 —
10.2 — 55 —

MpunoxeHune A

MpunoxeHue 2

MpunoxeHue b

MpunoxeHue 3

MpunoxeHue B

MpunoxeHue 4

MpunoxeHue I

MpunoxeHue 5

Bubnuorpagusa

JuTepatypa
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