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Mpepucnosune

Llenn, oCHOBHblE MPWHLWMNLI 1 OCHOBHOW MOPAAOK NpoBefeHuss paboT Mo MeXrocyAapCTBEHHOW CTaH-
naptusaumu yctaHosneHol FOCT 1.0—92 «MexrocyfapcTBeHHaa cuctema craHgaptusauun. OCHOBHbIE MO-
noxeHns» n FOCT 1.2—2009 «MexrocygapcTBeHHass cuctemMa craHgaptusauun. CtaHaapTbl Mexrocygap-
CTBEHHble. NpaBuaa U pekoMeHfauuu Mo MexrocyfapCTBEeHHOlM cTaHgapTusauun. MNpasBuna paspaboTku,
NPUHATUSA, MPUMEHEHNS, OOHOBMIEHUS N OTMEHbI»

CeefieHns o cTaHgapTe

1 NOArOTOBJ/IEH ®epepasnbHbiM rocyapCTBEHHbIM YHUTAPHbLIM NpeanpusaTuem «Bcepoccuiickunii Ha-
YUYHO-UCCNenoBaTelbCkUiA MHCTUTYT cTaHAapTU3aLmMm MatepuanoB 1 TexHonorun» (Pryrn «BHUN CMT»)
Ha OCHOBEe ayTeHTUYHOro NepeBoja Ha PYCCKWIA A3bIK JOKYMEHTa, YKa3aHHOro B NyHKTe 5

2 BHECEH ®egepanbHbiM areHTCTBOM N0 TEXHUYECKOMY peryimpoBaHuto 1 Metponoruu {focctaHgapT)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHjapTM3auum, MeTponormm n ceptudmkauum (npo-
TOKON OT 27 oKTA6pA Np 81-M)

3a NpuHATME NPOrosIoCoBasIN:

KpaTkoe HauMmeHoBaHue cTpaHbl Kopg ctpaHbl no MK CokpaljeHHOe HauMeHOBaHWe HalMOHaNIbHOIo opraHa
no MK (MCO 3166) 004 -97 (MCO 3166)004-97 no ctaHgaptusauum
ApmMeHuns AM MwuHaKkoHOMUKN Pecny6nuku ApMeHus
Benapycb BY FocctaHgapt Pecnybnukn Benapycbh
KazaxctaH Kz FoctaHgapT Pecny6nukm KasaxcTtaH
Kuprusus KG KbipreiscraHgapT
Poccus RU Poccrangapt
TafxukncTaH TJ TapxvkcTaHgapT

4 Mpukasom PepepasbHOIO areHTCTBa N0 TEXHMYECKOMY PEryIMpoBaHMI0 U MeTPosiorMm ot 13 Hos6ps
2015 r. Ne 1782-cT mMexrocyaapcTBeHHbli ctaHaapT FOCT 33642-2015 BBeaeH B AelicTBME B KauyecTBe Ha-
unoHanbHoro ctaHgapTa Poccuiickoii ®epepaunmn ¢ 01 ceHTAa6ps 2016 T.

5 Hacrtosawwii ctaHaapT MoandULMpOBaH MO OTHOLLEHUIO K MeXAyHapoAHOMY fokymeHTy OECD, Test
No. 219:2004 Sediment-Water Chironomid Toxicity Test Using Spiked Water {Tect Ns 219:2004 W/cnbiTaHne
TOKCUYHOCTU Ha XMpomomugax C UCnonb3oBaHNeM 06oralleHHOW BOAbl) MyTeEM U3MEHEHUs CTPYKTypbl. Cpas-
HeHVe CTPYKTYpbl MeXAYHapOoAHOro AOKyMeHTa CO CTPYKTYpPOW HacTOALLEero ctaHgapta npuBefeHo B Npuo-
xeHun JA.

MexayHapoaHbili 4OKYMeHT paspaboTaH rpynnoli akcneptos CoBeTa EBponbl.

MepeBop C aHrMINCKOro s3bika (en).

CTteneHb cOOTBETCTBUS — MoanduumpoBaHHasa (MOD)

6 BBEJEH BIEPBbIE
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WNHdopmaumsa 06 M3MEHEHUsIX K HacToALW eMy cTaHaapTy Ny6nnkyeTcs B eXerogHom nHdopmaum-
OHHOM Yyka3aTesnie «HaunoHasbHble CTaHAapTbl», & TEKCT U3MEHeHWA W NonpaBoOK — B €XEeMeCAYHOM
MHpOpMaLMOHHOM yKa3aTene «HaunwoHanbHble cTaHAapTbi». B cnyvae nepecmoTpa (3amMeHbl) Uam oT-
MeHbl HacCTOsILLero ctaHgapra cCooTBeTCTBYIO L ee yBeoMieHne 6yeT ony6/IMKOBAHO B eXXeMeCAYHOM
MH(OPMaLMOHHOM YKa3aTeie «HaunoHanbHble cTaHAapTbl». COOTBETCTBYIO LW as uHhopMauus, yse0m-
NIeHVe 1 TeKCTbl pasMelalnTca Takke B MHhopmayMoHHON cucteme 06LLero Nosb3oBaHus — Ha odu-
unanbiloM caite denepanbHOro areHTCTBa N0 TEXHUUYECKOMY PEeryMpoBaHuio U MeTpoioTun B CETH
WHTepHeT (www.gost.ru)

© CtampapTtuHdgopm. 2016

B Poccwuiickoli ®efepayuy HaCTOSLWMIA CTaHAAPT HE MOXET GbITb MOSIHOCTHIO M/IM YACTUYHO BOCMPOU3-
BEAEH. TUPAXMPOBaH M pacnpocTpaHeH B KaYecTBe oULMabHOIO n3gaHus 6e3 paspelieHns deaepasibHoro
areHTCTBa Mo TeXHWYECKOMY PerysiMpoBaHunio U MeTposiorum
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BeepgeHune

B OCHOBHOM HaCTOSALMIA cTaHAapPT OCHOBaH Ha cTaHAapTe BBA ¢ ucnonb3oBaHWeM UCNbITyeMON cucte-
Mbl 0Caf0K-BOJa C MCKYCCTBEHHOI NOYBO 1 BO3AENCTBMEM HA BOAHYIO KOMOHKY [1]. Mpwu ero paspaboTke yun-
TbIB/INCb VMeEIOLLMecs NPOTOKO/bI NO OLeHKe TOKcMYHocTn anst Chiromonus riparius n Chiromonus tontans,
KoTopble 6bin paspaboTaHbl B EBpone u CeepHoli Amepuke (2}+8] u konbuesoii Metog, [1]. [6], [9].

B gaHHOM cTaHgapTe MCnosb3yeTcs NPOTOKO/ BO3AEWCTBUS Yepes oboralleHne Bofbl XMMUYECKUM Be-
L|ecTBOM. Bbli6Op COOTBETCTBYIOLLEr0 NPOTOKONA BO3AEWCTBMSA 3aBUCUT OT NpeAnosaraemoro NpMMeHeHus
ucnbiTaHms. MpoTokon ¢ BO3AeicTBMEM Yepe3 Bofy, BKAuawwuii oboralleHre BOAHON KOMOHKW, MpefHa-
3HayeH AN umuTaummn cobblTUA 3aHoca nectTuumaa B pesynbTaTe pachnblIeHNs U BKAKYAET HavaslbHbIA MUK
KOHLieHTpaumii B NopoBoli Boge. ITO Takke NoAXOAMT ANA APYrUX TUNOB BO3AeiCTBMA (BKNOYaA MponuBbI
XVMUYECKNX COeUHEHWNI), 3a NCK/TIOYEHNEM MPOLECCOB akKyMy AaLMM, KOTOPbIe MPOAO/MKATCA fO/bLUE, YeM
nepuog ncnblTaHus.

BeuyecTBa, TpebyloLme OLEHKN UX BAUAHUA Ha OpraHu3Mbl, 3acenstoLme ocagoK, MOryT yAepXuBaTbecs
B OT/IOXEHUW B TeYeHune ANUTENbHOTo Nnepnoda BpemeHn. OpraHusmbl, 3acensioLine ocafok, MoryT nogsep-
raTtbCsl BO3AENCTBUIO XMMUYECKUX BELLeCTB LefbiM psgoM nyTeil. OTHOCUTENbIOe 3HAUYeHWe Kaxaoro nyTtu
BO3JeCcTBMA 1 Bpemsi, TpebytoLeecs ANA KaXA0ro U3 HUX B NPOSIBIEHUN O6LMX TOKCMYecKknX 3hdekToB,
3aBUCUT OT (PU3NKO-XMMUYECKNX CBOWCTB MCMbITYEMOrO XMMUYECKOro BelecTBa. [ BewecTB C BbICOKOW
agcop6umein (Hanpumep, c log > 5) unv AN coefuHeHnN, KOBaSIEHTHO CBA3bIBAIOLLNXCH C OT/IOKEHNSAMMU,
normoLlleHne opraHM3MamMu 3arps3HeHHOro KopMa MOXeT OblTb OCHOBHbIM NyTeM BO3fdeicTBusA. Ona npeg-
yrNpexaeHns HefooLEHKN TOKCUYHOCTY BbICOKONMNOMUIbHBIX COeAUHEHNI KOpM Ao6asnseTca A0 npuMeHe-
HMA WCNbITyemMoro BeliecTsa. [laHHbIi cTaHA4apT OCHOBaH Ha A/NTeNIbHOM BO3[eNCTBUM ANS OLEHKU BCex
BO3MOXHbIX MyTeli BAUSHWSA UCNbITYEMOrO BELLECTBA Ha IMYMHOK. MPOLOMKNTENBHOCTL UCTIbLITAHNS HAXOAUT-
ca B npegenax 20-28 cyt ansa Chiromonus riparius n Chiromonus yoshimatsuin 28-65 cyt gns Chiromonus
tentans. Ecnn TpebytoTca pesynbTaTbl KpaTKOCPOUHbIX UCCNef0BaHuii ANA onpeAeneHHon Luenu, Hanpumep
ANA oueHkM 3h(heKToB HECTAbWU/IbLHOTO XMMUYECKOTro BeLLecTBa, TO U3 Npob U3BnekalT AONOHUTENbHbIE NOo-
BTOPHOCTU 1 aHanu3npytoT Ha 10-e cyT.

N3mepsieMbIMU KOHOUHBIMW TOUYKaMK SiBNISETCA obLee KONMYECTBO BblNYNUBLLINXCSA B3POC/bIX 0co6el 1
BpeMS [0 MX BblnynaeHus. Ecnv TpebyroTcs pesynbTaTbl KpATKOCPOUHbIX UCC/IeA0BaHUiA, TO peKoMeHAyeTcs
NPOBOAMTL OLLEHKY BbDKMBAEMOCTH M POCTa JIMYNHOK HE paHee YyeM Ha 10-e CyT. cnonib3ys npu aToM JONon-
HUTe/bHblE NOBTOPHOCTU MO Mepe HeobXo4MMOoCTH.

PekomeHayeTcst UICNONb30BaTb MCKYCCTBEHHBIN 0CafoK. VICKyCCTBEHHbIV 0Caf0K UMEET HeCKoNbKo npe-
MMYLLLECTB NO CPABHEHWIO C NPUPOAHBLIMU OT/IOKEHUSAMMU:

- BapnabenbHOCTb B 3KCMEPUMEHTaX CHMXaEeTCA 3a CHeT TOro, YTO OH NpeAcTaBAsAeT BOCNPOU3BOAUMbIN
«CTaHAapTU30BaHHbIA MaTprKC», U 0TnagaeT Heo6X0AMMOCTb B MOVCKE HEe3arpPA3HEHHOIO 1 YACTOTO OcaKa;

- MCMbITAHWSA MOXHO HauuHaTb B /1l060e Bpems rofa, He CTaskmBasCb C CE30HHON BapuabenlbHOCTbIO
UCNbITYEMOro ocafka, U OTCYTCTBYyeT He06X0ANMOCTb B NpeABapuTesibHoi 06paboTke ocaka 418 yhaneHus
npupoaHoi chayHbl, NPYMEHEeHWEe UCKYCCTBEHHOIO 0Cafika Takke CHUXaeT 3aTpaTtbl Ha 0T60P B €CTECTBEHHbIX
YCNOBMAX JOCTATOYHOIO KONNYecTBa ocafka Ans 06bIYHOTO UCMbITAHNSA:

- NPUMEHEHNEe WCKYCCTBEHHOIO Ocafka Mo3BOJIAET CPaBHWUTb TOKCUYHOCTb W knaccuduuymposaTb Be-
LecTBa COOTBETCTBYHOLMM 06pa3oM: pe3ynbTaTbl OLEHKN TOKCUYHOCTU C MPUPOAHBLIMU U UCKYCCTBEHHbIMU
ocafkamyv 6bl/IM CPaBHUMbI A5 HEKOTOPbIX COEAVHEHW [2).
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M E X I OCUY O4OAPGC CTO BEHH®bB # CTAHAAPT

METO/b! UCMBITAHUM XUMUYECKOM MPOAYKLMW. MPEACTABASIOWEN ONACHOCTb
L1 OKPY>KAIOLLEN CPEABI

McnbiTaHne TOKCUYHOCTU Ha XMPOHOMMAax
C ncnonb3oBaHnem 060FaLLleHHOI7I BOAbI

Testing of chemicals of environmental hazard
Sediment-Water Chironomid Toxicity Test Using Spiked Water

[ata eBefeHns — 2016—09—01

1 O6nacTtb NpUMEHEHUS

HacTosAwwii ctaHgapT ycTaHaBiMBaeT METOZ, OLEHKWN BAIMSIHWS NPOLO/IKUTENbHOTO BO3AENCTBUS UCTbITY-
€MOro XMMUYecKoro BellecTBa Yepes oboralleHne Bofbl Ha IMYMHKU NMPECHOBOAHbIX ABYKPbIIbIX Chironomus
Sp., 3aCensolLMe eCTECTBEHHbIE OTIOKEHUA. MOXHO UCNONb30BaTh APYre XOPOLIO M3BECTHbLIE BUAbI XMPO-
Homug,. Hanpumep. Chironomus yoshimatsui[10J, [11d

2 TepMuHbI 1N onpepeneHus

B HacTosiLem cTaHAapTe NpMMEHeHbI creyowme TEPMUHBI C COOTBETCTBYIOLUMW OnpeaeneHnsaMu:

2.1 WUCKYCCTBEHHbI WNN PEKOHCTPYMPOBAHHbLIN, COCTABMEHHbI UAN CUHTETMYECKMI ocafok
(formulated sediment or reconstituted, artificial or synthetic sediment). Cmecb BeLLecTB, UCMO/Ib30BaHHbIX A1
nmuTauun manyecknx KOMNOHEHTOB NPUPOLHOTO ocajka.

2.2 Hapgocafo4yHasa sofa (overlying water): Boga, HaxogsLwascs Hag 0cafkom B UCMbITYEMOM cocyfe.

2.3 MHTepcTuuManbHaa Bofa unu noposas Boga (interstitial water): Boga, 3aHMMalowaa npocTpaH-
CTBO MeXJAy 0CafKoM M YyacTuuamu noysbl.

2.4 oboraweHHas Boga (spiked water): VicnbiTyemasi Boga, B KOTOPYH f06aBE€HO UCMbITyeMoe BeLle-
CTBO.

3 TlpuHunMn metoga

JINYMHKN XMPOHOMUA NEPBOI CTaann pasBuTUSA NOABEPraloTCA BO3AECTBMIO UCMbITYEMOrO XMMUYECKOro
BellecTBa B psifie KOHUEHTpauuii B cuctemax ocafok-Boja. VcnbiTaHMe HauyuMHalT NOMeLLEeHNeM JIMYUMHOK
XVPOHOMMA, NEePBOI CTagun pasBUTUA B UCMbITYeMble CTakaHbl, codepxallme cucteMy ocafok-Boga, a 3aTem
UCMbITyeMOe BELLeCTBO BHOCAT B BOAy. B KOHUe ncnbITaHNS onpeaensioT BblIyNeHne 1 CKOpoCTb pa3BuTus
XvpoHomMug. Takxe npu HeobxogumocTu yepe3 10 cyT onpefensoT BbDKMBAEMOCTb M Maccy MYMHOK (UC-
nonb3ys AONOMHUTENbHbIE NOBTOPHOCTU). MOMyYEHHblE AaHHble aHaNM3MPYOT, UCMO/b3Ys PErpecCUOHHYI0
Mogenb, A5 YCTAHOB/IEHUSA KOHUEHTpaLumn, kotopas 6yAeT Bbi3blBaTb X % CHUXEHWE BbITYNIEHNSA. BbXUBae-
MOCTU WM pocTa IMUNHOK (Hanpumep. EC15, EC50 1 T. N.) WK UCMNONb3ys NPOBEPKY CTATUCTUYECKON runoTe-
3bl g onpegeneHuss NOEC/LOEC (HeathdhekTBHOI Habnoaaemoli KoHLeHTpayun/HaumeHblueli Habnoaa-
eMoi athheKTUBHOW KOHLEeHTpauuun). Ana nocnegHero aHanmsa TpebyeTcs cpaBHeHUe 3HayeHnii adpcpekTa ¢
KOHTPO/IbHBIMU 3HAYEHNSAMYU C UCMONb30BaAHNEM CTATUCTUUYECKUX METOAOB.

N3paHue oduynansHoe
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4 VHopmaumnsa o6 ncnelTyeMoM BeLecTBe

NHpopmaumsi 06 UCNbITYEMOM BELLECTBE [O/IKHA COLEPXaTh CBEAEHNSI O PACTBOPUMOCTM UCALITYEMO-
ro BelLEecTBa B Boje, AaBNEHUN Napa, N3MEPEHHOM WM PacCYUMTaHHOM pacnpesiefieHun B ocajke u ctabusb-
HOCTU B Bofe W ocagke. [lo/mkeH 6biTb B HAMMYUKN HAZEXHbIA aHaNUTUYECKNA MeToA ANA KONNYEeCTBEHHOro
onpeAeneHuns UCNbITYEMOTO BELLECTBA B HAL0CAA0UHON XUAKOCTM, NMOPOBOI BOAE U OCAAKE C U3BECTHON U
YCTAHOB/IEHHOW TOYHOCTBLIO U HWXHUM NpefesioMm o6HapyxeHus. MonesHas MHopPMaLnsa BKIHOYAET CTPYK-
TYPHYI0 DOPMY/TY M YACTOTY UCNbITYEMOrO BELLLECTBA. TaKkKe Mone3HbIMU SABAAITCA CBEAEHUS 0 XUMUYECKOM
MOBEAEHNMN UCMLITYEMOrO BelLecTBa (Hanpumep, paccesiHuK, paspyLueHun B abUOTUYECKNX 1 BUOTUYECKUX YC-
NOBUSAX U T. N.). [lON0NHUTENIbHOE PYKOBOACTBO MO UCMbLITAHUIO BELLECTB C (DU3NKO-XMMUYECKUMMN CBOMCTBAMMU,
KOTOpble 3aTPYAHSAOT NpoBeAeHne UcnbITaHus, npuBoauTtcs B (12).

5 CtaHgapTHble BeliecTBa

CTaHfapTHble BellecTBa Nepuoanyeckyn NoaBepraioT UCMbITaHWIO A5 NOATBEPXKAEHUS TOro, YTO Npo-
TOKON WCNbITAHWA W YCNOBUA UCTbITAHNA ABNSOTCA HaAEeXHbIMW. MpumepaMn CTaHAapTHbIX TOKCUKAHTOB,
YCMEeLHO UCNosb3yeMbIX B KOJIbLEBLIX METOAAX WM NPU Banujauuv, SBASIOTCA: MUHAAH. TpUdaypaiuH, neH-
TaxnopeHon. xaopug kagmusa v xnopug kanuvs [1]. (2), (5). (6), [13].

6 [LoCTOBEPHOCTb MUCNbITAHUA

[na vcnbiTaHna NCNosb3yT cneaylolne KpuTepmum 4OCTOBEPHOCTHU:

- Bbl/lyN/ieHMe B KOHTPO/ISAX AO/HKHO COCTaBNATb B KOHLE UCMbiTaHusa He meHee 70 % (1), (6);

- nepwog Bblaynnexnms nuuuHok C. riparius n C. yoshimatsui Bo B3poc/sible 0C06M B KOHTPOJIbHbIX CO-
cyfax [AOMKEeH HaXxo4uTbca B npefenax ot 12 o 23 cyT nocsie ux BHecCeHus B cocydbl, a gna C. tentans Tpe-
byetcs 20-65 cyr;

- B KOHLe UCMbITaHUs onpeaenstoT pH 1 KOHLeHTpaLuio pacTBOPEHHOTO KMC/IOPOAA B KaxKAoM cocyfe. KoH-
LeHTpauus Knucnopoga Ao/HkHa CoCTaBnATb He MeHee 60 % 3HauyeHUst HacblIleHns Bo3ayxoMm (ASV) npu ncnonb-
30BaHHOI Temnepatype, a pH Hafocaf04HON BOAbl — HaxXoAMTLCA B AnanasoHe 6-9 BO BCEX UCTbITyeMbIX COCYAax;

- Temnepartypa BOApbl He AO/KHA pasnunyatbesa 6onee yem Ha + 1.0 eC. TemnepaTypy BoAbl cnegyet
KOHTPO/IMPOBAaThL B U30TEPMUYECKOM MOMELLEHUN Yepes onpefenieHHble NPOMEXYTKA BPEMEHU.

7 OnucaHue metoga

7.1 VcnbiTyemble cocyabl

McnbiTaHne NpPoBOAAT B CTEK/SHHbIX CTakaHax BMECTUMOCTbI0 600 mn ¢ AnameTpom 8 cm. lMpu o6Ge-
CMEeYeHnn COOTBETCTBYIOLLEl BbICOThbI C/IOA HAA0CAA0UHON BOAbl U OCafKa NPUroAHbl U Apyrue cocyabl. Mo-
BEPXHOCTb OCafKa A0/MKHA ObITb JOCTATOUHON AN o6ecneveHns 2-3 cM2 Ha IMUMHKY. COOTHOLLEHUE BbICOTbI
CNos ocafka K BbICOTe Haf0Ca0uHOi BOAbl AO/MKHO COCTaBASATL 1:4. VicmbITyeMble COCyAbl U Apyroe o6Gopy-
[l0BaHMe. KOHTaKTUpYloLLee C TeCT-CUCTEMON, A0/KHbI 6biTb U3rOTOB/IEHbI NMOTHOCTLIO U3 CTEKA WX APYroro
XMMUYECKN MHEPTHOro MaTepuana (Hanpumep, TedpioHa).

7.2 Bbibop BuAa XMPOHOMUA

MpeanoyTnTENbHLIM BUAOM A1 UCMONL30BaHUA B UCNbITaHUn sensetca Chironomus riparius. Takxe
MOXHO ucnosnb3oBaTb Chironomus tentans, HO ¢ HUM TpyaHee pab6oTaTb, U TpebyeTca 6onee ANUTENbHbINA
nepuog ucnbiTaHus. Takke MoOxeT ucnonb3oBarbcsd Chironomus yoshimatsui. NMogpo6Hoe onucaHnve meTo-
[0B KynbTuBMpoBaHns Chironomus riparius npusoanTcsa B NpuioxeHun A. Takke umeetca MHdopmaumsa ob
YC/I0BUAX KY/NbTUBUPOBAHUA ANSA APYrUX BUAOB, T. e. Chironomus tentans [4] u Chironomus yoshimatsui (11).
Mepen HayanoM UCNbITAHUA NPOBOAAT NAEHTUDUKALMIO BUAA, HO 3TO He TpebyeTcs ANS KaXJO0ro UCMbITaHus,
€C/v OpraHn3Mbl NPOUCXOAAT U3 BHYTPMNAboPaTOPHON KyNbTypbl.

7.3 Ocapok

7.31 MpeanouYTMTeNbHO WCMOMb30BaTh WCKYCCTBEHHbI 0CAfoK (Takke HasblBaemblii PeKOHCTPyU-
POBaAHHbIM. COCTAB/IEHHbIM WM CUHTETUYECKUM). ECAM Ucnofb3yeTcss NpUPOAHbLIA 0cafoK, TO ero cneayet
oxapakTepusoBaTb (onpefenuTb pH. cofepXaHue opraHMYeckoro yrnepoaa, a Takke PEKOMEHAYHTCS Takue
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napameTpbl, kak cooTHoleHne C/N 1 rpaHynoMeTpus), 1 OH He AO/KEH COAEpPXaTb Kakux-nnbo 3arpsisHeHn
N ApYrUX OpraHu3MoB, KOHKYPUPYIOLMX C XMPOHOMUAAMN WU NUTaoWMXCs uMn. Takke nepeg ncnosnb3oBa-
HVEeM B UCMbITAHNN TOKCUYHOCTU AN XMPOHOMUA NPUPOAHBIA 0Caf0K KOHAULIMOHMPYIOT B TeYeHne 7 CyT B Tex
Xe ycnoBusax, B KOTOPbIX ByAeT NpoBOAUTLCA nocnegytollee ucnoitaHme. B gaHHoM vcnbitaHum [1]. [15]. [16]
pekomeHAyeTCs NPUMEeHATb Cnefyowmnii NCKYCCTBEHHbIV 0Caf0K Ha OCHOBE VCKYCCTBEHHOM NOYBbI, MCMOJb-
30BaHHOI B cTaHgapTe 207 [14]:

a)4-5 % (cyxas macca) Topcha: pH kak MoXxHO 6amxke K 5,5-6,0; BaXXHO Ucnonb3oBaTb TOpg B BUAE U3-
MesnbYeHHOro nopolLuka (pasmep yacTuy He 6onee 1 MM), BbICYLLEHHOTO TOMIbKO Ha BO3AYXE;

6) 20 % (cyxas Macca) Kao/IMHOBOW MMMHbI (CogepXaHne KaosimHuTa NpeanoyTuTesibHo Bbiwe 30 %);

B) 75-76 % (cyxasi Macca) KBapLEeBOro necka (fo/mkeH npeobnagate Meskuii necok ¢ 6onee yem 50 %
yacTuy pasmepom B npegenax ot 50 o 200 Mkwm):

r) AeVOHM3NpOBaHHas Boaa Aobasnsercsa A8 06ecneyeHns BNaXHOCTU KOHEYHOW cMecy B npegenax
30-50 %;

[) XMMnYeckn YncTbiiA kapboHat kanbumsa (CaCO3) pobasnsetcsa Ana foseneHus pH koHeuyHol cMecu
ocajgka go 7,0 £0,5;

0) cofepxXaHne opraHNM4eckoro yrnepoga KOHeYHOW cMecu JO/MKHO cocTasnATb 2 % + 0.5 % un goBo-
ONTbCA COOTBETCTBYIOLLMMU KO/IMYecTBamu Topdha 1 necka no nepeyncieHnsm a) u B).

7.3.2 Heob6xoauMo umeTb MHOpMaL Mo 06 UCTOYHKKe Topdha, Ka0NIMHOBOW NWHBLI U ecka. KOMNOHeH-
Tbl OCafKa NCCNeaytoT Ha OTCYTCTBME XMMUYECKOTO 3arpasHeHns (Hanpumep, TSKebiMM MeTainamu, Xa1o0pop-
raHMyeckummn coeguHeHnsamMmn, octopopraHnyeckumMmn CoeguHeHnsaMn n T. n.). lNpumep nonyyYeHuss MUckyc-
CTBEHHOrO ocajka onuncaH B NpuUnoxeHun b. Takke coCTaBnsALME KOMMNOHEHTbI CMELUMBAIOT B CyXOM Buze,
ecnu 6bI710 NokasaHo, YTO nocsie Ao6aBNeHNs Haf0Caf0uHOl BOAbl HE MPOUCXOAUT pasfeneHns KOMMOHeH-
TOB (Hanpumep, BCNAbITUSA YacTul, Topda) u 4To Topd 1am ocagok 6biIv 4OCTATOYHO KOHAMLMOHUPOBAaHbI.

7.4 Boga

B kauecTBe 1CNbITyeMOii BOAbI MCNO/b3YIOT N06YI0 BOAY, COOTBETCTBYIOLLLYIO MO CBOVM XUMWYECKUM Xa-
pakTepucTukam npuemMnemMoi Boge A5 pa3BefeHusi, Kak ykasaHo B npuioxeHusix A n B. Jlio6as nogxoasiias
BOJa, NpupoaHas Bofa (NoBEpXHOCTHAA WM FPyHTOBas BOAa), BOCCTAHOBMEHHAsA Boda (CM. npunoxenHue A) nnm
JexnopupoBaHHasa BOAONPOBOAHAS BOAA, ABNAETCSA NPUEMIeMoi B KauecTBe BOAbl 4/18 Ky/lIbTUBUPOBAHUS 1
BOAb! 4719 UCMbITAHUSA, ECNIY XMPOHOMUAbI BYAYT BbKMBATL B HEW BO BPEMSA Ky/NbTUBMPOBAHUS U NPOBELEHUS
ucnbiTaHna 6e3 NpusHakoB cTpecca. B Havane ucnbiTaHnsa 3HadeHne pH ncnbiTyemol Bogpl AO/IKHO COCTaB-
NATb 0T 6 40 9. 1 06LLasn XecTKoCTb A0/KHA 6bITb He Bbilwe 400 mr/n no CaCO3. OgHako ecnv nmeeTcs npesa-
NONOXeHVe 0 B3avMOAENCTBUMN MOHOB XECTKOCTH C UCMbITYeMbIM BeLLeCTBOM, TO HE06XOAMMO UCMOb30BaThb
BOAY C 60/1ee HU3KOM XEeCTKOCTbIO (M Takum 06pas3oM, B AAHHON CUTyauun He [o/MKHa UCMOob30BaTbCa cpeja
Elendt Medium M4). Bo Bpems BCero UCMbITaHUSI UCNOMb3YIOT OAWHAKOBBI TUN BOAbl. XapakTepucTuKn kade-
CTBa BOfAbl, NPVBEAEHHbIE B NPUNOXEHUN B. onpefensiloT He MeHee ABYX pa3 B rof Wav npy Haanymm nogo-
3pEHNA. YTO AaHHblEe XapakTepUCTUKN MOIN CYLLEeCTBEHHO U3MEHUTBLCS.

7.5 CToKOBblE pacTBOpbl — ob6oraweHHas Boja

McnbiTyeMble KOHLEHTpaUuM paccyMTbiBalOT HA OCHOBE KOHLIEHTpauuii B BOAHONM KOMOHKe, T. €. Hajoca-
[O4YHOl Boge. VicnbiTyeMble pacTBOpbl C BbIOpaHHOI KOHLEHTpaunein o6blYHO rOTOBAT pa3BefeHNeM CTOKOBOIO
pactBopa. CTOKOBblE PacTBOPbI FOTOBAT PACTBOPEHVMEM UCMLITYEMOrO BELLECTBA B UCMbITyeMOl cpefe. B He-
KOTOpbIX C/ydasx TpebyeTcs ucnonb3oBaHWe pacTBOpuTesnell Wav AUCNEepPrupyloLnx areHToB A8 MofyyYeHus
COOTBETCTBYIOLLENO KOHLLEHTPMPOBAHHOIO CTOKOBOrO pacTeopa. Npumepamy NoOAXOAAWMX pacTBOpUTeneit ABs-
H0TCS aLeTOH, 3TaHO/1, MeTaHO/1, MOHO3TWU/IOBbIN 3ChUpP STUNEHININKONSA, AMMETUNOBLIN 3P ITUNEHTNNKONS, AN-
McTundopMammug v TPUSTUIEHTINKOb. ICnonb3yeMbIMy AMCNEPTMPYIOWLMMN areHTaMu MoryT 6biTb Kpemodhop
RH40; TBMH 80: 0.01 % mMeTunuenntonosa n HCO-40. KoHUEHTpaUMa COMOOUIN3NPYIOLLLETO areHTa B KOHEYHOI
MCMbITYEMOI cpefe A0/MKHA BbITb MUHMMasILHOI (T. . He 6onee 0.1 mMn/n) 1 OAUHAKOBOW BO BCEX UCMbITAHUAX.
Ecnn ncnonb3yoT conobunmn3npytowmii areHT, To OH He AO0J/HKEH OKasbiBaTb CYLECTBEHHOrO B/IUSIHWSA Ha Bbl-
XMBaAEMOCTb XMPOHOMWUA UM NPOSIBNATbL BUAUMOE OTpULATE/IbHOE BO3AENCTBUE HA JIMYMHOK XMPOHOMUL,. UTO
MOXeT ObITb YCTAHOBMEHO KOHTPOJIEM Ha pacTBoputenb. OAHako cnegyeT nsberatb NPUMEHEHUA Taknx BeLLecTB.

8 [uszaiiH ucnbiTaHus

[nzaiiH ucnbiTaHna cBsidaH ¢ BLIGOPOM KO/IMYECTBA U AManas3oHa PasHeceHUsi UCNbITYEeMbIX KOHLEH-
Tpauwuii. KonuyecTsa COCyZO0B AJ/1st KaxWwoli KOHLUEHTPaLUMM U KOMIMYECTBA /IMUYMHOK Ha cocys. OnucbiBaroTcs
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An3aiiHbl ¢ onpefeneHvem Toukn EC, yctaHoBneHnem NOEC u onpefeneHnem gnanasoHa npefesnbHbiX KOH-
LleHTpaumii. PerpeccnoHHbIli aHanns npeanoyTuTesIeH No CpaBHEHWIO C MPOBEPKO rvnoTes.

8.1 [usaiiH ANs perpeccuoHHOro aHanusa

8.1.1 3dhdpexTnBHAA KOHLUEHTpaumsa (Hanpumep. EC15 ECM) n Anana3oH KOHLEHTpaLuuWii, B KOTOPOM
JelicTBME UCMbITYEMOro BeLLecTBa NpefcTaBnseT NHTepPeC, [0/KEH OXBaTbiBaTb KOHLEHTPALIMM, BKIOYEHHbIE
B UCMbITaHve. B o6LwemM, TOUHOCTb U 0CO6EHHO JOCTOBEPHOCTL, NPW KOTOPbIX YCTaHaBNMBaTCA 3 eKTUB-
Hble KOHUeHTpauun (ECX), nosblwatoTcs, ecnm adekTnBHas KOHLEHTpaLmsa HaXoAuTCa B fuanasoHe UChbl-
TyeMbIX KOHUeHTpauwuii. CnegyeT n3beratb aKCTPaNOALMN 3HAUNTENBHO HWXKE CamMOi HU3KON feiicTByoLL e
KOHLieHTpaLuy 1nm Bbllle CaMOi BbICOKOVW KOHLUeHTpauuun. NpegsapuTensHoe UchbiTaHne NpoBoAAT B LEensx
yCTaHOB/MEHNSA Avana3oHa A1 Bblbopa NCNosb3yeMbIX KOHLEHTpaumii (cm. 9.1.3.1).

8.1.2 Ecnu ycTaHaBnmBarwT 3HayeHne ECX TO UCMbITbIBAKT HE MEHee NSATU KOHLeHTpauuii B Tpex no-
BTOPHOCTSAX A5 K&XA0W KOHLEeHTpaumun. B niobom cnyyae ncnonb3yeTcs 4oCTaToO4HOe KO/IMYeCTBO UCTbITYe-
MbIX KOHLEHTpaLuii AN ycTaHOBNEHUSI NoAXoAsLLe moaeny. KoHLEeHTpaLumMmn He fO/MKHbI pasnuyaTtsecst 6oneB
YeM B fiBa pasa (3a WCKIIOYEeHWEM Cny4vaeB, Korfa Kpuas 3aBUCUMOCTU KOHLeHTpauus — 3pdekt umeet
nosnornii HaknoH). Konnyectso NOBTOPHOCTEN Ha KakAylo 06paboTKy MOXHO YMEHbLWTb, eCny KOSIM4ecTBo
UCMbITYEMbIX KOHLLEHTPaLMWA C pa3nnyHbiM athhekToM ABNSeTCS 60MbLINM. YBENNYEHe KoNnyecTsa noBTop-
HOCTell UM YMeHblUeHne Anana3oHa UCMbITYeMbIX KOHLEHTpaunii NPUBOANT K CYXXEHUIO AOBEPUTENbHBIX UH-
TepBasioB UCNbITaHUA. Ecnn onpefensioT BbXKMBAEMOCTb U POCT IMUYMHOK B TedyeHne 10 cyT. TO Heo6Xo4UMbI
[OMONHUTENbHbIE MOBTOPHOCTH.

8.2 [wusaiiH gns yctaHoBneunss NOEC/LOEC

Ecnn Heobxoammo yctaHoBuTb NOEC/LOEC, TO MCNOMb3YIOT NSATb UCMBLITYEMbIX KOHLUEHTpauuii He
MeHee Yem B YeTblpex MOBTOPHOCTAX, W KOHLEHTpauuu He AO0/KHbI pasnuuaTtbcs 6onee yem B ABa pasa.
KonnyecTBo NOBTOPHOCTEN AO/MKHO OblTb AOCTATOYHLIM ANA obecneyeHns afeKkBaTHOW CTaTUCTUYECKON
MOLLHOCTM ANS BbISABAEHUS pa3Huubl B pa3mepe 20 % koHTponsa npu 5 % yposHe 3HauumocTu (p = 0.05).
[lns onpefeneHunsi CKOPOCTW pasBUTAA 06bIYHO NOAXOAMNT AMCNEPCUOHHLIV aHann3 (ANOVA), Takoii kak Kpu-
Tepwii laHHeTTa 1 KpuTepuii Buneamca [17]—20]. Ana onpeaeneHus nokasaTens BbUIYNAEHUS UCNONb3YHOT
KpuTepuii KoxpaHa — ApmMuTaxa. TOYHbIA kpuTepuii duwepa (c nonpaskoi BoHdeppoHu) unu kputepwuii
MeHTensa — XeHsens.

8.3 OnpejeneHve AranasoHa NpoAeNibHbIX KOHLEHTpayuii

Onpefenexue gnanasoHa npefesbHbIX KOHUEHTPaLUui BbINOMHAIOT (0OAHAa UCNbITyeMas KOHLEeHTpaumsa n
KOHTPO/b), €C/N HUKakne adekTbl He 6bln BbISIBNIEHBI B NpeABapuTelbHOM ycTaHaBMBaloLleM gvanasoH
ucnbiTaHun. Lenblo onpefenenuns gvanasoHa npegenbHbIX KOHLEHTpauuii ABNseTcs ycTaHOBNEHWE TOro, Y4TO
TOKCMYecKas KOHLLEeHTpaLMa UCMbITYEMOro BELeCcTBa Bbille, YeM UCTbITyeMan npejesibHaa KoHueHTpauus. B
[aHHOM cTaHjapTe He faeTcs yka3aHWil B OTHOLEHUN PeKOMEeH0BaHHOM KOHLEHTpaLuum; 3ToT BONpoC ocTa-
eTCs Ha YCMOTpPEHMe PerynaTopHOro opraHa. icnonb3yloT He MeHee LIecTn NoBTOPHOCTEN Ha Kaxayt obpa-
60TKy 1 KOHTPOSIb. [lo/KHa 6bITh NOKa3aHa afeksaTtHasa craTucTUYeckas MOLHOCTb A1 BbIABNEHUA PasHULbI
B pasmepe 20 % koHTpons npu 5 % yposHe 3HaunmocTn (p = 0.05). [Ana AaHHbIX N0 METpUYECKOMY apdhekTy
(ckopocTb pa3BuUTUSA U Macca) ycTaHOB/IEHME t-KpUTEPUSA ABNAETCA NOAXOAALMUM CTaTUCTUYECKUM METOOM,
ecnv faHHble oTBevatoT TpeboBaHUAM JaHHOIO Kputepusa (HopmasibHOe pacnpefeneHne, OA4HOPOAHOCTb Auc-
nepcuu). Ecnn ykasaHHble Tpe60BaHWA He BbINOJIHAIOTCS, TO UCNOMb3YIOT t-KPUTEPUIA C pa3MUHbIMK Ancnep-
CUSIMU MW HenapaMeTpUYeckunii KpUTepuii, Takoi Kak kpuTepuini BunkokcoHa — MaHHa — YUTHWU. 1N AaHHbIX
no nokasaTesiio Bbl/IyNAeHNs NOAXOANT TOUHbIA KpUTepuii dullepa.

9 lNpoBegeHne ucnbiTaHUs

9.1 Ycnosus ucnbliTaHus

9.1.1 MNoparoTtoBKka cucTembl ob6oralieHHas Boga-ocaok

9.1.1.1 CooTBeTCTBYHOLLME KO/IMYECTBA NCKYCCTBEHHOMO 0caaka (cm. 7.3.1-7.3.2 n npunoxeHne B) BHO-
CAT B UCMbITYEMbIE COCY/bl C NOJIyYEHNEM C/I0S1 BbICOTOW He MeHee 1.5 cM. [lo6aBnsaoT BoAy A0 BbICOThI 6 CM
(cm. 7.4.1). CooTHOLLEHMEe BbICOTbI C/I051 OCajka W BbICOTbl BOAbl HE [O/IKHO NpeBbilwaTth 1:4. a cnoii ocagxa
He J0/HKeH npeBbiwaTb 3 cM. CucTeMy 0cafoK-Bo4a OCTaB/AKT NPU NErkoi aspauumn B TeYeHne 7 cyT nepes
BHECEHMEM TeCTOBbIX OpraHu3moB (cMm. 7.3.2 u npunoxeHue B). Ans Toro 4tobbl nsbexarb pasgeneHus
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KOMMOHEHTOB OCajika W PecycrneHAMpOoBaHNA MesiKMX YacTul, BO Bpemsi f06aBMeHWsA WUCNbITYyeMoi BOAbl B
BO/IHYIO KOJIOHKY, OCalOK MOKPbIBAOT M/1IaCTUKOBLIM AVCKOM W BOAY BbI/IMBAIOT Ha HEro, v nocsne 3Toro AncK
cpasy xe ygansaoT. [ogxogat Takke gpyrne ycTpoiicTsa.

9.1.1.2 UcnbiTyeMble cocybl NOKPbIBAOT (HanpuMep, CTEKASHHbIMY NnacTuHkamun). Ecnm Heob6xoammo,
TO BO BpPEMs MUCMbITAHUSA YPOBEHb BOAb! AOBOAAT [0 NepBOHaYanbHOro o6bemMa AN KoMneHcaumum norepu
BOAbI 3@ CYeT ucnapenus. [Ana npegynpexaeHns OT/IOKEHUS CoMeil UCNoNb3ylT AUCTUNNNPOBaHHYIO Vv
[EeNOHN3NPOBaHHYIO BOAY.

9.1.2 BHeceHUWe TECTOBbIX OpraHM3mMoB

9.1.2.1 3a 4-5 cyT [0 BHECEHNA TECTOBbIX OPraHN3MOB B UCMbITyEMble COCYApbl Knagku auy, otomnparoTt
13 KyNbTyp ¥ NOMELLaloT B HE60/bLUME COCYbl C KYyNbTypasibHON cpefoii. icnonb3yoT BblaepXaHHyo cpesy
13 NCXOLHON KyNbTYpbl UM CBEXENPUrOTOBNEHHYIO cpedy. [py ncnonb3oBaHuM NocneaHen B KynbTypanbHyo
cpefly f06aBnsAT He60/bLIOE KOSIMYECTBO KOpMa, HanpuMmep, 3e/ieHble BOJOPOCN WU HECKO/bKO Kanesb
dmnbTpaTa MenKo n3mesnbYeHHON CYCNeH3nMmn X0NbEBUAHOMO KOpMa s pbib (CM. npunoxenue A). cnonb-
3YI0T TOJIbKO HEeJaBHO OT/IOKEHHbIE KNaakn Anl. O6bIYHO IMYMHKM HAYNHAIOT BbITYNNATLCA Yepes napy CyToK
nocne knagku (2-3 cyt gna Chironomus riparius npu Temnepatype 20 'C n 1-4 cyt gna Chironomus tentans
npu Temnepatype 23 5C u Chironomus yoshimatuinpu temnepatype 25 °C). pocT IMYNHOK NPOUCXOANT B Ye-
Tbipe CTagun pas3BuTUSA, Kaxaas NpoAo/mKUTENbHOCTLIO 4-8 cyT. B ucnbiTaHUM UCNOML3YIOT IMYUHOK NepBOi
cTaguu pasentua (2-3 nnn 1-4 cyt nocne BblnynnaeHus). Ctaanio pasBuTia KOMapoB OnpegenstoT No WrpKuHe
rO/I0OBHOI Kancynbl [6].

9.1.2.2 B kaxApblii UCNbITYeMbIli cocyA, CoAepXallnii oboralleHHbIi 0cafok 1 Bogdy, NPOU3BObHO BHO-
cAT 20 NMYNHOK NepBOi CTafuy pasBUTUSA, UCMOMb3YS NUNETKY C TyMmbiM KOHYMKOM. A3pauuio BOAbl OCTa-
HaBNMBalOT BO BPEMS BHECEHWS JIMYMHOK B UCMbITYEMble cocyAbl, 1 ewe Ha 24 4 nocne atoro (cm. 9.1.2.1 un
9.1.7.1). CornacHo BblbpaHHOMY Au3aliHy ucnbiTaHus (cM. 8.1.2 1 8.2.1) KO/IM4YeCcTBO UCNO/b3yEMbIX JIMHNHOK
Ha KaxKAylo KOHLEHTpauuio cocTaBnseT He MeHee 60 ansa yctaHosneHnusa Todkn EC n He meHee 80 gna ycra-
HoBrieHna NOEC.

9.1.2.3 Yepes 24 4 nocne gobaBneHns NMMUNHOK UCMbITyEMOE BELLLECTBO BHOCAT B HAA0CAA0UHYO BOAHYIO
KOMOHKY 1 BHOBb NPOBOAAT ferkyto aspauymnio. Hebonblume o6beMbl PaCTBOPOB UCMbITYEMOrO BeLecTBa BHO-
CAT NUNETKON HXE NOBEPXHOCTW BOAbI. 3aTeM HaA0Caf0uHY0 BOAY OCTOPOXHO NepeMeLlrBatoT, He HapyLuas
ocafioK.

9.1.3 WcnblTyeMble KOHUeHTpaLuumn

9.1.3.1 VcnbiTaHne No NoAo6opy AnanasoHa KOHLEeHTpauuii Heob6xoaumMo Ans onpefeneHus guanasoHa
npeAenbHbIX KOHLEHTpauWin B KOHEYHOM UCMbITaHWUWU. [N 3TON Leny NCNoNb3yloT PSAg, LUMPOKO pasHeCeHHbIX
KOHLIeHTpauwit ncneiTyemoro sewlecTtsa. [1s o6ecnevyeHns ofMHaKoBON NIOTHOCTU XMPOHOMMUS, Ha NOBEPXHO-
CTW, UCMOMb3YeMOli A1 KOHEYHOTO UCMbITAHNS, XMPOHOMUAbLI NOABEPraloT BO3AENCTBUIO KaXA0M KOHLEHTpa-
LU UCMbITYEMOrO BeLecTBa B TEYEHUe nepuoja BpeMeHW, Mo3BONAIOLWEro yCTaHOBUTL COOTBETCTBYOLMNE
UCMbITyeMble KOHLEeHTpauuu, 1 48 3T0ro He TpebyeTcs NOBTOPHOCTEN.

9.1.3.2 VicnbiTyemble KOHUEHTpauun A8 KOHEYHOro OfbiTa OMpefensAiloT Ha OCHOBE pesy/ibTaToB UC-
nbiTaHMsA NO NoA60pYy Avanas3oHa KOHUeHTpauuii. icnonb3yloT 1 BbIGUPaOT He MeHee 5 KOHLEeHTpauuii, Kak
onucaHo B 8.1.1-8.2.1.

9.1.4 KoHTpONU

B ncnbiTaHye BKOYAKOT KOHTPOJ/IbHBIE COCY/bI, HE CofepXallme UCMbITYEMOro XMMUYECKOro BeLwecTsa,
HO cofepxallme ocafok, Npy COOTBETCTBYIOLEM KO/IMYecTBe NoBTOpHOCTEl (cm. 8.1.2-8.2.1). B Tom cnyuae,
€C/in UCMNOonMb3yeTCs pacTBopuTesNb A/17 BHECEHUA WUchbiTyeMoro Bewectsa (cm. 7.5.1), cnegyet fo6asutb
KOHTPO/Ib Ha pacTBOPUTE/Ib C OCAAKOM.

9.1.5 TecT-cuctoma

Mcnonb3ytoT cTaTuyeckne cucTeMbl. B UCKAOUNTENBHBIX CAyYasx UCNONb3YOTCSA NonycTaTuyeckue unm
NPOTOYHbIE CUCTEMbI C NEPUOAMYECKMM WU MOCTOSHHLIM OBGHOBMEHWEM Hagocafouvoi BOAbl, Hanpumep
ec/in nokasaTe/siM KavyecTBa BOAbl CTAHOBATCA HEMNpUroAHbIMKU A1 TECTOBOrO OopraHvu3ma Win HapylaeTcs
XMMUYeckoe paBHOBecue (Hanpumep, YPOBHM PacTBOPEHHOrO KMCMOpoAa najatoT C/WLLIKOM HWU3KO, KOHLEH-
Tpauusa BblAeNIEHHbIX MPOAYKTOB MOBLILLAETCA C/IULLKOM BbICOKO WIN MUHEpPa/IbHbIE BELLECTBA BbIMbIBAOTCSA
13 ocafka 1 BAUSIOT Ha 3HaYeHne pH n/vnm XecTKocTb BOAbl). OfHaKo NoaxoAAT v MOryT 6biTb NpeanoyTyH-
TeNbHbIMY ApYyrne MeToAbl YNy4lleHNsa kayecTBa Hafocafounoli Boabl, Takme Kak aspaums.

9.1.6 Kopm

JInuvHOK KOPMAT NPeAnoYuTUTENIbHO KaxkAblii AeHb WM HEe MeHee Tpex pas B Hefento. Kopm Ans pbi6
(cycneH3us B Boe MM MesIKO M3MesibYeHHbI kopM, Hanpumep Tetra-Min unu Tetra-Phyll; nogpo6Hoe onu-
caHve cM. B npuaoxeHun A) B konmyectse 0,25-0,5 mr (0,35-0,5 mr gnsa C. yoshimatui) Ha IMYUHKY B CYTKU
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ABNAETCA AOCTATOYHbIM A1 IMYMHOK PpaHHEro Bo3pacta B TeueHue nepsbix 10 cyT. HemHoro 6osblue kopma
TpebyeTcs AN NMUYNHOK 60Nnee cTapluero Bo3pacTa. 0.5-1 Mr Ha NIMYUHKY B CYTKU ABASETCA AOCTATOYHbIM A/15
ocTanbHOro nepuoga ucnbitaHns. Konnyectso kopma CHUXalT BO Bcex 06paboTkax v KOHTpose, ecin oTMe-
YeH pOoCT rpMboB UM B KOHTPOsIe HabnwgaeTcsa rmbenb NMMUMHOK. ECim HEBO3MOXHO OCTAHOBUTbL POCT FPpM6GOB,
TO UCNbITaHNe NOBTOPSAIOT 3aHOBO. MpK MCNbITAHUK BELLECTB C BbICOKOI aacopbupytoLeil cnocobHocTbio (Ha-
npumep. c log K,w > 5) nnu Belwects, KOBaNEHTHO CBA3bIBAIOLLMXCA C 0CaAKOM, KOMYECTBO KOpMa, HEO6XO-
Avmoe ans obecneyvyeHns BbKMBAEMOCTM U €CTECTBEHHOIO POCTa OPraHnM3mMoB, [06aBNASI0T K UCKYyCCTBEHHOMY
ocafKy Ao nepuoga ctabunusauyuu. 1na aToro ncnonb3yT pacTUTeNbHbIN MaTepyan BMeCTo Kopma Ans pblo,
HanpumMep, gobasnsT 0,5 % (cyxas macca) MenKo n3MenbyeHHbIX MNCTLEB Xry4vei kpanusbl {Urtica dioeca),
wenkoBuubl (Morus alba), knesepa nonsyyero wam 6enoro (Trifolium repens), wnuHaTa (Spinacia oleracea)
WNn Apyroro pactutensHoro matepuana (Cerophyl unm aotda-uennionosa).

9.1.7 YcnoBusa nHKy6auum

9.1.7.1 MpoBOAAT Nlerkoe aspupoBaHne Haf0CcaL0uHON BOAb! B UCTbITYEMbIX COCYAax NPeANnoYTUTENIbHO
B TeYeHMe 24 4 nocne BHECEHWS NMYNHOK U NPOAOIXKAOT B TEUEeHWe BCEro ucnbiTaHusa (cnegyet cobnogatb
OCTOPOXHOCTb B OTHOLLEHWM TOT0, YTO KOHLLEHTpaLMsa PacCTBOPEHHOIO KNC0PoJa He [O/MKHA CHUXaTbCS HUKe
60 % ASV). Aspaumio NpoBOAAT Yepes3 CTEKISHHYI NacTepOBCKYH NUMETKY, 3addMKCMPOBaHHY Ha 2-3 CM
BblLe CNos ocagka (T. . OANH UM HECKO/bKO Ny3bIPbKOB B CEKYHAY). B cnyyae ncnbiTaHna neTyunx xuMmye-
CKVX BelLLlecTB aspaumio CUCTEMbI 0Caf0K-BOfa He NPOBOAAT.

9.1.7.2 UcnbiTaHne NpoBoAAT Npu NOCTOAAHHOW Temnepatype (20 "C +2 °C). Ans C. tontas n C. yoshimatui
peKoMeHAYHTCS TemMnepaTtypbl COOTBETCTBEHHO (23 °C +2 °C) n (25 °C + 2 ). Micnonb3yoT 16-4acoBoli cBe-
TOBO Nepuof, N MHTEHCUBHOCTb CBETA JO/MKHA cocTaBnsaTb oT 500 Ao 1000 ntokc.

9.1.8 NMpofoNXKUTENbHOCTL BO3AECTBUSA

Bo3paelicTBue HauMHaeTca C BHECEHUS IMUYMHOK B 06OralleHHble N KOHTPOJIbHbIE COCYyAbl. Makcumasb-
Hasi NPOAO/HKUTENIBHOCTL BO34eNcTBMA cocTaBnsieT 28 cyT ansa C. riparius n C. yoshimatui n 65 cyt gnsa C.
tentans. Ecin Komapsb! BbIYNAAOTCA paHblue, TO UCMbITAHWE MOXHO 3aKOHYUTb MUHUMYM Yepes 5 cyT nocne
BbITyN/I€HNA NocneAHel B3pOC/oi 0cobu B KOHTpONe.

9.2 Ha6nwogeHus

9.2.1 BblnynsioHue

9.2.1.1 OnpepfensioT BpeMA BblNynieHNa 1 obLiee KONMYeCTBO MOJSIHOCTBIO BbINYMUBLLMXCSA KOMapoB
(camuoB 1 camok). CamLOB Ierko onpeAennTb Mo UX NEPUCTbIM YCUKaM.

9.2.1.2 VcnbiTyemble cocyfibl OCMaTpUBaloT He MeHee Tpex pas B Hefeso AN BU3yasbHON OLEeHKN Nio-
60ro aHOManbHOro NoBeAeHNa (Hanpumep, BbIXOA U3 OCafka, aHOMasibHOe NiaBaHve) N0 CPaBHEHUIO C KOH-
TponeMm. B nepuog npefnonaraeMoro BblIYNIEHUS eXeAHEBHO NOACYMTLIBAIOT KOMMYECTBO BblIYMUBLLMXCS
KomapoB. Kaxaplil AeHb onpeAensoT non n KONNYecTBO MOMHOCTLIO BbINYNMBLUMXCA KOMapoB. ocne naeH-
TuhukaLmm KoMapoB U3BMEKAIOT U3 COCYA0B. PerncTpupytoT niobblie knagku AuL, ocTalowmnecs 40 OKOHYaHNS
UCMbITaHUS, a 3aTeM UX yAansawT A8 nNpefynpexaeHus NoBTOPHOrO BHECEHUS SIMYMHOK B Ocadok. Takke
pPerncTpupyroT YUC0 BUAMMBIX HEBbLIIYMUBLLMXCA KYKONOK. PykoBOACTBO N0 ONpeAenieHunio BbIynAeHns npu-
BOAMTCA B NpUIoXeHuu I

9.2.2 POCT 1 BbIXXMBaeMocCTb

Ecnun fomkHbl 6bITh NpeAcTaBeHbl fJaHHbIe N0 BbKMBAEMOCTW U POCTY IMYMHOK 3a nepsble 10 cyT, To
B Hayasne ucnbiTaHus B 06LLee YMC0 UCMbITYyEMbIX COCY0B BKIOYAIOT AONO/HUTENIbHbIE COCY/bl, YTOObLI UX
MOXHO 6bI/10 UCMONb30BaTh B AanbHelilem. Ocafok 13 3TUX AONOHUTENbHLIX COCYA0B NPOCenBatoT yepes
CUTO C pasmepoM OTBepcTUil 250 MKM. KOTOpOe 3afepXvBaeT NMNYUHKK. [okasaTensaMn ruéeny NMYNHOK SB-
nAeTcsa HEeMOABWXHOCTb M OTCYTCTBME peakuuMu Ha MexaHudeckoe pasgpaxkeHue. Takxe MoACHATLIBAKT KO-
INYECTBO SINUYMHOK, KOTOPbIX HE YAanoCb 06HAPYXWTb, U UX OTHOCAT K MEPTBbLIM (JIMYMHKW, KOTOPbIe NOrnéam
B Hayase WCnbITaHWs, MOr/IN NOABEPrHYTLCA MUKPOOHOMY pasnoxeHuto). OnpegenstoT (6€330/1bHYI0) CyXyto
Maccy BbDKMBLUMX JIMUNHOK HA UCMbITYEMbIV COCY N PACCUUTLIBAKT CPEAHIO UHAMBUAYANIbHYIO CYXY0 Maccy
Ha cocya. PekomeHpgyeTcs onpefennTb BO3PACT BbDKMBLUMX JIMUMHOK; AN 3TOTO M3MEPSIOT LIMPUHY FONI0BHOM
Kancynbl y Kaxzoi ocobu.

9.3 AHanutuyeckue onpeneneHuns

9.3.1 KoHueHTpauna ncnbiTyeMoro Beliectsa

9.3.1.1 B Havane ucnbiTaHNa aHaNN3NPyT Kak MUHUMYM MPo6bl HaJo0CaA04YHOW BOAbI, NOPOBONA BOAbI
1 ocagka (npefnoyTUTeNbHO Yepes OAMH Yac nocse BHECEHWS MUCMNbITYEMOrO BeLecTBa), a B KOHLe ucnbita-
HUSA aHanM3y NoABeprarT ykasaHHble NPobbl TONbKO NPU CaMOI BbICOKOW KOHLEHTpauuu 1 Npu ogHoi 6onee
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HM3KOI KOHLeHTpauuu. Pe3ynbTaTbl OnpefeneHnst KOHLEeHTpaLuy UCMbITYeMOro BellecTBa NpejocTaBsatoT
MHbopmaumio o nosegeHun/pacnpefenieHn UCnbITYeMoro BelectTsa B cucteMe Boga-ocagok. OT6op npob
ocafika B Hayane MCMblTaHNA MOXET OKa3aTb BAMWAHWE Ha TecT-cuctemy (Hanpumep, 3a CYeT yaasneHus Te-
CTOBbIX JIMYNHOK), MO3TOMY A1 NMPOBELAEHUS aHAIMTUYECKUX U3MEPEHMWIT B Havane 1 BO BPEMS UCMbITaHWA
MCMNO/L3YIOT NPY HEO6XOAMMOCTU AOMNOMHUTE IbHbIE UCMbITYEMble cocyabl (cM. 9.3.1.2). AHanus ocagka npo-
BOAWTb Heobs3aTeNbHO, eCny UMEeTCs YeTkMe faHHble O pacnpefeneHuy UCMbITYeMoro BellecTBa mexay
BOZOW 1 0CaAKOM NpW UccnefoBaHnn BoAbl/ocaska B CPaBHUMbIX YCIOBMAX (HanpyMep, Npyu TOM Xe COOTHO-
LUeHNN ocajika K Bofe, TUNe BHECEHUS, COAEPXaHUN OPraHNYecKkoro yrnepoga B ocafke).

9.3.1.2 MNpu npoBeAeHNN MPOMEXYTOUHbIX U3MEPEHW (Hanpumep, Ha 7 CyT) U ecnn 4nsa aHanusa Tpeby-
10TCA 60/bLUME NPOOBI, KOTOPblE HEBO3MOXHO 0TO6PaTh U3 UCMbITYEMbIX COCYA0B, HE HapyLUMB TECT-CUCTEMY,
aHannTMyeckue n3mMepeHnss NPoBoaAT Ha Npobax U3 AOMOSTHUTENbHBLIX UCMbITYeMbIX COCYA0B, NOArOTOB/EH-
HbIX aHasorMyHbIM 06pa3omM (BKIOYAA NPUCYTCTBME TECTOBLIX OPraHN3MOB), HO HE UCMO/b3yeMbiX A 6uo-
NIOTUYECKNX HABMIOAEHWIA.

9.3.1.3 [insa BblAeneHMs NOPOBOI BOAblI NPOBOAAT LEHTPUGYrmpoBaHe, Hanpumep npyu 10000 g 1 4 BC
B TeyeHne 30 MuH. OfHaKO ecnu MCMbITyeMoe BELLeCTBO He agcopbupyeTcs Ha hunbTpax, To fOonyCTUMO
hunbTpoBaHMe. B HEKOTOPbLIX CryvyasX HEBO3MOXHO ONpefenuTb KOHLEHTPaLMI0 UCMbITYEMOro BellecTsa B
NopoBOI BOoAe, NMOCKO/bKY pasmMep nNpobbl ABNSETCA CAULKOM ManeHbKMM.

9.3.2 ®U3NKO-XMMUYECKUE MOoKasaTenn

MN3mepsailoT pH. copgepaHne pacTBOPEHHOrO KUC/OPOAa B WUCMbITYEMOW Bofe W TemnepaTtypy WChbl-
TyeMblX COCY[l0B COOTBETCTBYWOLIMM 06pa3omM (CM. pasgen 6). B Hayane n KoHue uCNblTaHUsA onpeaensoT
XECTKOCTb BOfbl U COAEpXaHne aMMmaka B KOHTPOJIbHbIX coCyfax U B OAHOM UCMbITYEMOM COCyfe C camoii
BbICOKOI KOHLleHTpaLuei.

10 [AaHHble n OTYEeT O NPpOBeAEeHNN UCNbITaHNA

10.1 O6paboTka pe3ynbLTaToB

10.1.1 Lenbio gaHHOro UCMbITaHUA ABMSAETCA onpefesieHne B/NAHUA UCTbITYeMOro BelecTsa Ha CKo-
pocTb pas3BuTUA K 06LLEee YNCNO MOSHOCTBIO BbINYNUBLUMXCA KOMapoB (CamLuoB M Camok) Wau. B cryyae
nposefeHns UCNbITaHUsA Mo oueHke addhekTa B TeyeHne 10 cyT. — Ha BbDKMBAEMOCTb U Maccy JIMYMHOK.
Ecnn oTCcyTCTBYIOT CBEAEHNA O CTaTUCTUYECKU [OCTOBEPHONM Pa3/IMYHON MOMNOBOV YyBCTBUTENbHOCTHU, TO
pesynbTaTthl MO camuam U camkam 06beAnHAIT ANA CTaTUCTUYECKOro aHanmsa. Pasnuuua B nonosoi 4vys-
CTBUTE/ILHOCTU MOXHO OnpefennTb CTaTUCTUYECKU, Hanpumep B Tabnuue ucnbitaHnsa / 2- r m2. Mpu Heob6-
xoanmocTn yepes 10 cyT onpefenstoT BbXMBAEMOCTb JIMYNHOK U CPeHIOn UHANBUAYasTbHYIO CYXYl0 Maccy
Ha OfIMH CoCyA,.

10.1.2 3hheKTMBHbIE KOHLLEHTpaL MK, BbIpaXeHHbIe B BUAE KOHLEHTpaLuuii B Haf0cafouHol Boge, npea-
NOYTUTENILHO PacCYMTLIBAIOT HA OCHOBE YCTaHOB/EHHbIX KOHLEHTpauuii B Hayane ucnbitalusa (cm. 9.3.1.1).

10.1.3 ins pacuyeTta Toukm EC50 unmn gpyroit ECX1CNonb3yloT CTATUCTUKY Ha COCYA B kKayecTse hakTu-
YeCKMX MOBTOPHOCTEN. Mpu pacyeTe AOBEPUTENBHOrO MHTEpBana Ansa nboli ECXyuntbiBaloT Bapuabesb-
HOCTb MexAy cocyfamu, Win el MOXHO npeHebpeub, ecnu AokasaHo, YTo 3Ta BapuabesbHOCTb ABNSETCA
He3HauuTenbHo. Mpy onpegenexHun mogennm MeTo4oM HarMeHbLUMX KBaApaToB NPOBOAAT NpeobpasosaHne B
CTaTUCTUKY Ha coCcyf A1 NOBbILIEHUA O4HOPOAHOCTH Ancnepcun. 3HadyeHns ECXpaccunTeiBatoT nocne npe-
obpasoBaHue ahhekTa B UCXOL4HOE 3HAYEHME.

10.1.4 Ecnu cTtatucTuyeckuii aHanms ocHoBaH Ha onpegeneHnm NOEC/LOEC nyTeM NpoBepku runoTte-
3bl. TO CnefyeT yuntbiBaTb BaprabenbHOCTb MeXAy cocygamu, Hanpumep «uepapxmyeckum» ANOVA. Anb-
TEePHATUBHO NOAXOAALMMMN ABNAOTCA 6onee ownbKOyCToUMBbIE KpUTEPUM [21] B CUTyaumsx, Korga uMetoTcs
HapyLleHus 06blYHbIX NpeanonoxeHnin ANOVA.

10.1.5 NMoka3aTenb BbINYrweHns

10.1.5.1 [MokasaTenu BblNynnenns ABAAIOTCA AUCKPETHLIMU AaHHbIMU, U UX MOXHO aHanusuMposartb C
NOMOLLbI0 KpuUTepua KoxpaHa — ApMuTaxa, MPUMEHEHHOro noLwaroso, rae npejnonaraeTcsi MOHOTOHHasA 3a-
BMCUMMOCTb KOHLEeHTpauua — adpekT, 1 3TW gaHHble COBNajaloT C 3TUM NpeanosioxeHnem. B npoTueHOM
cnyyae Mcnosb3ytoT TOUHbIV KpuTepuii duliepa nnu kputepuii MeHTens — XeH3ensa ¢ nonpaskoil BoHdep-
poHN — Xonma p-3HayeHwuii. Ecnn nmeeTcs fokasaTenscTBO 60/bLLUOV BapuabenbHOCTN Mexy NOBTOPHOCTSA-
MV B OAHOW W TOW Xe KOHLeHTpauum, 4To ykasblBaeT Ha GHOMWHaNbHOE pacnpefesieHne (4acTo OTHoCUTCA
K «3KCTpabnHOMUHANbHON» Bapuauuu), To TOrAa UCNosb3yloT pobacTHbIl kKpuTepuii KoxpaHa — Apmutaxa v
TOYHbI KpuTepuii Puwwepa, HanpuMep, NPeLNoXeHHbI B [21].
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Onpe,u,enmoT cymmapHoe KOnm4yecTBoO BbIJ'IyI'II/IBIJJVIXCFI KOMaDOB Ha cocy,q n, I/I,qu'IFIT Ha YnCno BHeECEH-
HbIX IMYMHOK Nano hopmyne
ER A, (1)

na
rae ER — nokasatesib BbllynieHus;

ne— 4nCrio BbIJTYNUBLUUXCSA KOMapoB Ha COCYA;
na— 4Y1Cco BHECEHHbIX IMYMHOK Ha cocyn,.

10.1.5.2 AnbTepHaTnBOii, KoTOopas Haubosiee NoAxoAauT Ans 60MbLWNX BbIGOPOK NPO6 NpU HanUuun
9KCTpabMHOMUHANLHON Ancnepcumn, aBnseTca obpaboTka nokasaTens BblyNneHUs B BULE NOCTOAHHOIO
ahchekTa 1 Mcnonb3oBaHUe Takux METOAOB, Kak KpuTepuii Bunbamca, ecnu npegnonaraetcsa MOHOTOHHAs
3aBMCUMOCTb KOHLEeHTpauua — adekt n cosnagaer ¢ gaHHbiMn ER. [pn OoTCYTCTBUM MOHOTOHHOCTU
noaxoauT kputepuin fanHeTa. bonbwas Bbi6opka Npo6 o3HavaeT B AAHHOM CrlyYae KOMYeCcTBO BblyNuB-
LIMXCS IMYNHOK N KONIMYECTBO HEBbINYMUBLLMXCA IMYNHOK, B 060MX cnyyasx B 60see naTu NOBTOPHOCTAX
(cocypax).

10.1.5.3 Ana npumeHeHus metogoB ANOVA 3HaueHuss ER BHauane nogsepraiwT npeobpas3oBaHuio
«apKCUHyC-KBafpaTubili KOpeHb» WA npeobpasoBaHnio No metody Tblokn — ®PpumaHa ANa NoayvyeHus
NPUMEPHOr0 HOPMaJILHOTO pacnpefeneHns U ypaBHnBaHus gucnepcuid. MNpu ncnonb3oBaHnM abCconioTHbIX
4acToT NPUMEHSAIOT KpuTepuii KoxpaHa — ApMuTaxa, TOUHbIl KpuTepuii Puwwepa unm MeHTens — XeHsens.
MpeobpasoBaHne «apKCUHYC-KBafpaTHbI KOPEeHb» pacCUnTbIBalOT Kak apkCUMHYC (CMHYC'1l) OT kBagpaTHOro
KopHsa ER.

10.1.5.4 ins noka3aTenei BbIYNIEHNS paccynTbiBatoT 3HaueHuss ECX Mcnosnb3ys perpeccuoHHblii aHa-
nn3 (unu. Hanpymep, Npo6uT [22]. norut, aHanu3 Bolibynna. nogxoasiiee nporpaMMHoe obecneyeHue u T. n.).
Mpu HEBO3MOXHOCTV NPYMEHEHUA PErpeccMOHHOro aHanusa (Hanpumep, Npyu HaAMYMM MeHee ABYX YacTuu-
HbIX 3h(PeKTOB) UCNO/b3YIOT ApYre HenapaMmeTpuyeckme MeToAbl, TakMe Kak CKoNb3silee cpefHee uam npo-
cTas VHTepnonauus.

10.1.6 CkopoCTb pas3sutus

10.1.6.1 CpefHee BpeMs pa3BUTUS NpPeAcTaBseT coboli cpeHWIn BpEMEHHOW MHTEPBA MeXay BHece-
HWEeM NNYNHOK (CyTKM O MCNbITAHWUA) U BblNYM/IEHNEM ONbITHOW rpynnbl KOMapoB. (18 pacyeTa hakTMyeckoro
BPEMEHV pasBUTUS YUNUTbIBAIOT BO3PACT JIMUMHOK HA BpeMs BHeceHusi). CKOpOCTb pas3BuTUA ABNSETCA 06-
paTHOW BeNuYMHONM BpeMeHn pa3Butus (eguHuua namepenus: 1/cyTku) n npefcTaBnseT CKOpoCTb PasBuUTUA
JIMYUHKK, KOTOpasa MMeeT MeCTO B CyTKU. CKOPOCTb pasBuUTUA NpeanoyTuTesibHa A8 OLEHKM AaHHbIX UCNbITa-
HWI NO TOKCMYHOCTW C OCAJKOM, MOCKOJIbKY €ro AUCNEePCUs HXe 1 faHHble SBATCSA 601ee 0AHOPOAHBIMM
1 6nxe K HopmasibHOMY pacnpefenieHn o Mo CPaBHEHWIO CO BpeMeHeM pas3sutus. CnefosartesibHO, MOLLHbIE
napameTpuyeckne KpuTepum UCMNosb3yloT A9 OLEHKUM CKOPOCTW pasBUTUA, HO He A1 BPEMEHW pasBUTUSA.
[ns ckopocTv passBuTUA B BUAE NOCTOAHHOrO adhdekra 3HaveHns ECXycTtaHaBnnBalT C UCMOb30BAHNEM
perpeccuoHHoro aHanusa [23]. (24).

10.1.6.2 Ans cnegyowmx cTaTUCTUYECKMX TECTOB KO/IMYECTBO KOMapoB, Habngaemoe npu UChbITaHuu
Ha CYTKM X. MPUHUMAIOT 3a KOMYECTBO BbITYNUBLLUXCA KOMapoB Ha CPeAHWA BPEMEHHON MHTepBas Mexay
cyTKamu X U cyTkamu X - / (/ = gnvHa uHtepsana Mexay onpegeneHnsmu, 06biyHo 1 cyT). CpefHIo CKOpoCTb
pa3BuTUA Ha cocyp (X ) paccunTbiBalOT Mo popmyne

X *y T bh. 2)
rae X — CpefHssi CKOPOCTb PasBUTUSA Ha COCYA;

|/ — wvHTepBan mMexgy onpefeneHnsamu,
T — MakcumanbHOe YMCNOo MHTEePBasIOB Mexay onpeaeneHnamu;
f, — uMCno BbINYNMBLUMXCA HACEKOMbIX B MHTEpBase Mexay onpeaeneHnsamu /;
ne — ob6Lee YNCMOo BbITYNMBLUNXCA HACEKOMbIX B KOHUE ucnbiTanns (=!/,);
X — CKOpOCTb pPasBMUTMSA BbIYNMBLUMXCA HACEKOMbIX B MHTepBasne Mexay onpegenexHunsavu /

=1

, (©)
cyTKH, - i

rae CyTku, — CyTKuM onpegeneHuns (CyTku nocsie BHeCeHus);
|, — AnvHa nHTepBana Mexay onpegeneHnamm i (CyTku, o6bIYHO 1 cyT).
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10.2 OTyeT 0 NpoBefAEeHUN UCNbITaHUA

OTyYeT 0 NPOBEAEHNN UCMbITAHUS BKIOYAET CeayioLLyo MHopMaLuio.

10.2.1 VicnbITyemoe BeLecTBo:

- usmyeckas npupoga 1 npu Heo6xoANMOCTN PU3NKO-XMMUYECcKe CBO/CTBA (PacTBOPUMOCTL B BOAE,
AaBneHve napa, koadpnuneHT pacnpegeneHvs B noyse (WA B ocagke, ecnv Takue AaHHble UMelTcs), cTa-
6UNbHOCTL B BOoAe U T. M.);

- AaHHble Mo XMMUYecKol naeHTudgukauum (obliee Ha3BaHve, CTPyKTypHas hopmyna, Homep CAS nT. n.),
BK/IlOYASA YNCTOTY U @aHAIMTUYECKUI T METOZ, KOTIMYECTBEHHOTO OnpefeneHns UCMbITyeMOro BeLlecTBa.

10.2.2 Bug TeCcToBOro opraHusma:

- NCnosib3yemble TeCTOBble OpraHvW3Mbl: BWA. Hay4YHOEe Ha3BaHWe, UCTOYHWK OpraHn3mMoB W YC/0BUS
KYyNbTVBVMPOBaHNS;

- MHdopMaLmsa No obpaLleHnto ¢ Knaakamm suL, v InYnHamu;

- BO3PacCT TECTOBbIX OPraHN3MOB NPW BHECEHWMW B UCMbITYEMbIe COCY/bI.

10.2.3 YcnoBusa UCMbITaHUSA:

- MCMNO/Ib3yeMblil 0cafok, T. €. NPUPOAHbIA U UCKYCCTBEHHbIN 0Cafok;

- ANS NPUPOAHOro Ocajka: UCTOYHUK U onucaHue Mecta oT6opa Npob ocagxa, BKIKYAA N0 BO3MOXHO-
CTU NCTOPUIO 3arpsA3HEHUS: XxapakTepucTukn: pH, cogepxaHue opraHn4eckoro yrnepoga, cootHowexne C/N un
rpaHynomeTpus (NpyM HeEOBX0AUMOCTK);

- MPUroTOBNEHNE UCKYCCTBEHHOTO 0CakKa: KOMMNOHEHTbI 1 XapaKTepUCTMKM (CofgepxaHne opraHnyecko-
ro yrnepoga, pH. BNaxHocTb ¥ T. M. B Ha4asie UCMbITaHUS);

- MOAroTOBKAa MCMbITYEMOR BOAbI (ECAN UCMOMb3yeTcs BOCCTAHOBIEHHAS BOAA) U XapaKTepucTuku (KOH-
LeHTpaumsa kucnopoga. pH, npoBogMMOCTb, XECTKOCTb U T. M, B HaYase ucnbiTaHus);

BbICOTa C/1051 OCajka U Haf0Ccaf0uHON BOAb;

061=eM Hagocaf0uHOol BOAbI U MOPOBOI BOAbI; Macca BAaXHOro ocagka c 1 6e3 NnopoBoit BoAbl;
ncnbiTyemMble cocyfbl (Martepuan v pasmep);

MeTOZ, NPUroTOB/IEHNS CTOKOBbLIX PacTBOPOB W UCMbITYEMbIX KOHLEHTpaLuii;

- BHECEHVEe UCMbITYeMOro BelecTBa: UCMOob3yeMble UCTbITyeMble KOHLLeHTPaL M, KoM4yecTso NoBTop-
HOCTell 1 NpuMeHeHne pacTeopuTens (Npu Heo6XoANMOCTK);

- ycnoBus MHKy6aumu: TemnepaTypa, CBETOBOI LUK U MHTEHCMBHOCTb, aspauus (YactoTa U MHTEHCUB-
HOCTb);

- noapo6Has MHopMauMsa 0 KOPMAEHUW, BKIOYAs TUM KOpMa, ero NOAroTOBKY, KOMMYECTBO U PEXUM
KOpM/IeHuS.

10.2.4 PesynbTarsl:

- HOMMHaJIbHble UCMbITYeMble KOHLEHTpaLun, YCTaHOB/EHHbIE UCMbITYEMbIE KOHLEHTpauMn u pesysb-
TaTbl BCEX aHa/IM30B N0 ONpefeeHnto KOHLeHTpaL M UCNbITyeMOro BeLecTBa B UCMbITYEMOM COCY[E;

- KayecTBO BOAbl B UCMbITYEMbIX cOcyaax, T. €. pH. Temnepartypa, cogepxaHue pacTBOPEHHOrO KUC/0-
poAa, XecTKOCTb Y YPOBEHb aMMUaka,;

BO3MeLLeHNe NCNapuBLLECa NCMbITyeMOoli BoApl, €C/IM UMeN0o MecTOo UcrnapeHue;

4YMCNO BbINYNUBLUMXCSA KOMapoB (CamLOB M CaMOK) Ha COCY[, U B CYTKK;

4YNCNO NNUYNHOK HEBbIMYNUBLLUXCSH KOMapoB Ha Cocyf,

- CpegHsas uHAvBMAyasbHasa cyxas Macca SIMYMHOK Ha COCYA M Ha CTafunio pasButus (Mpu HeobxoaumMocTu);
NPOLEHT BbITYN/IEHMUA HA NMOBTOPHOCTb M UCMbITyemMas KOHUeHTpauus (CyMMapHOe YMcno camuoB U
caMoK KOMapoB);

- CpefHsAs CKOPOCTb Pa3BUTWA MOMHOCTbIO BbINYMUBLUMXCA KOMapoB Ha NOBTOPHOCTb W Kaxayt obpa-
60TKy (CyMMapHoe 4Mcno KomapoB (CaMLOB 1 CaMoK));

- 3HaYeHUs TOKCUYECKNX KOHEYHbIX Touek, Hanpumep ECX(M cooTBeTCTBYOLWME OBEPUTENbHBIE NHTEP-
Basibl). NOEC u/wunn LOEC. cTtatuctnyeckue MeTodbl, UCMOMb30BaHHble A1 UX ONpeesieHus;

- obcyxaeHne pesynbTatoB, BKAoYas /060e BAWSHWE Ha pe3ynbTaTbl UCMbITaHWS, BO3HMKatoLiee 3a
CYeT OTKNOHEeHWI OT faHHOro cTaHJapTa.
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MpunoxeHne A
(pekomeHpyemoe)

KynbTuBuposaHune Chironomus riparius

A.1 NInunHkn Chironomus KyNbTUBUPYHOT B KPUCTaI/IN3ALMOHHBIX Yallkax Uan 6onee KpynHbiX KOHTeiiHepax. Men-
KWl kBapLeBblli NECOK pacnpefensitoT FOHKUM CI0eM BbICOTON npumepHo 5-10 cM Haj AHOM KOHTeliHepa. Bbiio noka-
3aHO. 4TO Ku3enbryp (Hanpumep. Merck. Art 8117) saBnsietcs noaxoAswmMmM cybecTpatoM (fOCTaTOYHbIM siBNsieTcs 6onee
TOHKWIA CNoWi B HECKONIbKO MM). 3aTeM [06aBNAT COOTBETCTBYIOLLYI0 TpeboBaHNAM BOAY Ha BbICOTY HECKO/IbKO CaHTU-
MeTpPOB. YPOBEHb BO/bl MOMNOJHAIOT NPU HEOBXOAMMOCTHM A1 BOCCTAHOBJIEHNS NOTEPb B pe3ysibTarte ucnapexHus n npegy-
npexaeHns BbiCbixaHns. Bogy 3aMeHA0T npyu HeobxognmocTu. MNpoBoAAT nerkyto aspaunto. Cocyabl ¢ KyNbTUBMPYEMbIMU
NMYUHKAMUN HaxXoA4ATCA B NOAXOAsLL el kamepe, kKoTopas 6yaeT npeAynpexaartb BbleT BblYNMUBLIUXCA B3POC/bIX 0CO6ENA.
Kamepa fomxHa 6biTb J0CTATOYHO 6O/bLLONA, YTOGbLI 06ECNeUYnTb poeHUe BbIYNMBLUMXCA B3POC/bIX 0CO6eli, uHave He
6yeT NPONCXoAuUTb Konynaumsa (MUHUManbHbI pasmep coctaBnseT npumepHo 30 * 30 * 30 cm).

A.2 Kamepbl HaxogaTcs npu KOMHaTHOW TemnepaType UAuW Npu NOCTOAHHON TemnepaType okpyxatoleli cpegbl
(20 + 2) "C co cBeTOBbIM Nepnogom 16 4 cBeT (MHTEHCUMBHOCTb NpuMepHO 1000 ntokc). 8 4 TeMHOTa. VimMelTcsa gaHHble,
4YTO BNAXHOCTb BO3Ayxa MeHee 60 % OTHOCUTE/IbHON BIAXHOCTN MOXET TOPMO3UTb PenpoayKLuIo.

Bopa gna passegexHus

A.3 Ncnonb3ytoT o6yt COOTBETCTBYIOLLYI0 TPe6oBaHNAM NPUPOLHYIO UM UCKYCCTBEHHYIO BOAY. O6bIYHO UCMOSIb-
3yl0T KOMI0AE3HYI0 BOJAY, [EeX/I0pPNPOBaHHYI0 BOJOMPOBOAHYO BOAY U UCKYCCTBEHHble cpefbl (Hanpumep, cpeja Elendt
«M4» nnn «M7». cM. Huxe). MNepep npUMeHeHeM BOAY aspupytoT. Mpu Heo6Xo4MMOCTU Ky/IbTypasibHY0 BOAY O6HOBNSA-
10T. OCTOPOXHO CNMBAsA UM OTKaunBas UCMOb30BaHHYI0 BOAY W3 COCY/A0B A5 Ky/IbTUBMPOBaHUSA, He Hapylwas Tpy6oyek
JNINYNHOK.

KopmneHne NnunHok

A.4 NNnumHok Chironomus KOPMSAT XN0NbeBUAHbIM KOPMOM A8 pbi6 (Tetra Min®, Tetra Phyll® nnu kopmom ansa pbio
[ApYyroii aHanornyHoin mapkm) n3 pacueta npumepHo 250 Mr Ha cocyf B CyTkn. Kopm BHOCAT B BUAE CyXOro pasMesibyeH-
HOro nopolLuka unu B Bufe cycnexsun B soge: 1.0 r x10NbeBUAHOIO KopMa f06aBnal0T K 20 M1 BOAb! 4715 pasBefeHuns 1
nepemMeLunBaloT 418 NONyYEHUss OLHOPOAHO cMecn. Takytlo CycneH3nio ckapManBaloT U3 pacyeta 5 M Ha CoCyf B CYTKM
(nepeg ncnonb3oBaHMeM BCTPAXMBAIOT). JIMUMHKM 60n1ee cTapliero Bo3pacTa noay4vatT 60/bliee KOMYecTBO kopma.

A.5 KopmneHne KOppekTMpyloT B 3aBUCUMOCTU OT KayecTsa Bofbl. ECnun KynbTypasibHaa cpefa CTaHOBUTCA «MyT-
HOI». TO KOMIMYECTBO BHOCMMOIO KOpMa yMeHbluatoT. lo6aBneHne Kopma TwaTesbHO KOHTponupylT. CAuWKoM manoe
KonuuecTBO KopMa 6y/feT Bbi3blBaTb NepecesieHne MMYNHOK Mo BOAHOI KOTOHKE, a CANLIKOM 60Mblioe KONNYecTBo kopma
6yfeT Bbi3blBaTb NOBbILIEHHYH MUKPOOBUOOTMYECKYIO aKTUBHOCTb U CHUXEHME KOHLeHTpauun kucnopoga. Oba caktopa
MOTYT NMPUBOAUTL K MOHMXEHHbIM CKOPOCTAM pocTa.

A.6 Mpu 3aKknajgKe HOBbIX COCY/[0B ANS KYy/bTUBMPOBAHNSA Takke MOXHO 406aBNsATb HEKOTOPbIe 3e/eHble BOAOPOC-
nun (Hanpumep. Scenedesmus subspicatus, Chlorella vulgaris).

KopmneHue BblIyNnMBLWINXCA B3POCAbIX 0cob6ei

A.7 HekoTopble 3KCneprvMeHTaTopbl NPeasioXuan UCNnosb3oBaTb BaTHble Nanoyku, NPONUTaHHble HaCbIWEHHbIM
pacTBOPOM caxaposbl, Ciyxaljne B Ka4ecTse KopMa A5 BblyMUBLUUXCA B3POC/bIX 0CO6eiA.

Bbinynnexuus

A.8 Mpu Temnepatype (20 +2) "C B3poC/ble 0CO6M HAUMHAIOT BbIYNIATLCA B COCYAaXx C Ky/bTUBMPYEMbIMU TNUNH-
KaMmu npumepHo yepes 13-15 cyx Camu0B /1IErKO OT/INYUTL MO NEPUCTLIM YCUKaM.

Knagku any

A.9 MNocne nosBNEHUS B3POC/bIX 0CO6El BHYTPU Kamepbl A5 KyNbTUBUPOBAHUSA BCE COCY/bl ANSA KYNbTUBMPOBAHNSA
JINYMHOK TLWAaTe/IbHO OCMaTPUBAIOT TPU pas3a B HeAEesll0 Ha OT/I0XKEHUE CTYJEHUCTbIX KNagok auL,. Ecnn oHn npucyTcTByIoT,
TO KNafAKy siuy, 0CTOPOXHO yfdansaT. Ee nepeHOCAT B HE60/bLUYIO HallKy, coAepxallyto npoby BoAbl 415 KYy/bTUBAPOBA-
HuA. Knagky avy, Mcnonb3yloT 418 3aknafku HOBOro cocyfa Ana KyNbTUBMPOBaHUA (Hanpumep. 2-4 knafgku sauu/cocyn)
VAU UCMONB3YIOT ANS UCTbITAHWUA TOKCUYHOCTMW.

A.10 JInunmHKn NepBoii cTaann passuTUSA BbIYNAAIOTCA Yepes 2-3 CyT.

3aknagka HOBbIX Ky/NibTypasbHbiX COCYA0B

A.11 Mocne nonyyYeHns KynbTyp 3aknajblBatoT HOBbIE COCYAbl AN KY/IbTUBUPOBAHNSA IMUNHOK KaXKAYI0 Heaeno unm
pexe B 3aBMCUMOCTM OT TpeboBaHunii ncnbiTaHus, yaanas 6onee ctapble COCy/bl NOCNE BblYyN/IE€HNA B3POC/bIX KOMAPOB.
Mcnonb3ys Takylo cUCTEMY, MOXHO MOMYUYNUTb PErynsipHy0 NPOAYKLMIO B3POC/bIX 0CO6El NPN MUHUMASbHbBIX YCUANSX.

MonyyeHne ncnbiTyeMmblX pacTBOpoB «M4» n «M7»

A.12 Elendt (1990) onucan cpeay «M4». Cpegy «M7» roToBAT Kak u cpefy «M4». 3a UCKNIOYEHNEM BELLECTB, Npu-
Be/leHHbIX B Tabnuue A.1. KOHLEeHTpaLnn KOTOPbIX B YeTbipe pasa Huxe B cpefe «M7», uem B cpefe «M4». B nutepatype
onucaHo npurotosneHue cpefbl «M7» (Elendt. nepcoHansHoe coobuieHune). VicnbiTyeMblii pacTBop He credyeT roToBUTb
B cooTBeTcTBMM C Elendt n Bias (1990) Ans koHueHTpaunit NaSi03+5 H20. NaN03, KH2P 04 n KAP O 4. koTopble He noa-
XOAAT AN11 NPUTrOTOB/IEHNSA CTOKOBbLIX PACTBOPOB.

10
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MpurotosneHue cpepbl «M7»

A.13 Kaxpablli cTOKOBbIA pacTBop (I) FOTOBAT N0 OTAENbHOCTM 1 06beAUHEHHbI CTOKOBbIW pacTeop (II) nonyyatoT
13 faHHbIX CTOKOBbIX pacTBopoB | (cm. Tabnuyy A.1). 50 Mn o6beanHeHHOro cTokoBoro pacTtsopa (ll) n onpegeneHHoe
KOMIMYECTBO KaX/A0ro CTOKOBOro pacTBopa Makpo3a/ieMeHTOB, NpuBeAEHHbIX B Tabnuue A.2. oBOAAT A0 11 4eNOHU3NPOo-
BaHHOI BOAOW € nonyvyeHnem cpefpl «M7». CTOKOBbI pacTBOP BUTAMWUHOB FOTOBAT f06aBNeHneM Tpex BUTAMUHOB K Aeu-
OHW3MPOBaHHOI BoAe, Kak NokasaHo B Tabnmue A.3. n 0.1 Mn o6befMHEHHOro CTOKOBOro pacTBopa BUTaAMWHOB A06aBNs0T
K KOHEYHOW cpefe «M7» HenocpeACTBEHHO Nepej NPUMeHeHneM (CTOKOBBI pacTBOP BUTAMWHOB XPaHSAT 3aMOPOXEHHbIM
He6oNbWwWuMK nopunamun). Cpely aspupyrloT U cTabunnsnpytoT.

Ta6nuua A.l — CTOKOBble pacTBOPbI MUKPO3/IeMEHTOB AN cpefbl M4 u M7

[ns nonyyeHns 06bEJUHEHHOTO

cTokoBoro pacteopa (ll) cmewnsawT
Konnyectso. A0- P pa (1) KoHeuHas KoHUeHTpauusa

cneaytuue KoaMyecTsa CTOKOBOTo

BEAEHHOe o 1 n Aylou, B UCMbITYeMbIX pacTBopax, Mr/n
pacteopa (1) n goBoaaT o 1 n

[leNoHU3NpOoBaH-

o o [ENOHU3UPOBAUHON BOAOI, M/
HOW BOAOWN, MT

CTokoBblii pactsop (1)

M4 M7 (V! M7
H3B03) 57190 1,0 0.25 2.86 0.715
MNCI12 +4 HjO") 7210 1.0 0.25 0.361 0.090
Liciz 6120 1.0 0,25 0.306 0.077
RbCI1» 1420 1.0 0.25 0.071 0.018
SrCI2+6 HD 1> 3040 1.0 0.25 0.152 0.038
NaBri> 320 1.0 0.25 0.016 0.004
Na2MoQ4 - 2H20°) 1260 1.0 0.25 0.063 0.016
CuClI2 «2 H201) 335 1.0 0.25 0.017 0.004
ZnCi2 260 1.0 1.0 0.013 0.013
CoCI2 +6 H20 200 1,0 1.0 0.010 0.010
KI 65 1,0 1.0 0.0033 0.0033
Na2Se03 43.8 1.0 1.0 0.022 0.0022
NH4Vo3 115 1.0 1.0 0.00058 0.000058
Na23fITA «2H20 ' )2> 5000 20.0 5.0 2.5 0.625
FeSQ4 « 7THD 12 1991 20.0 5.0 1.0 0,249

[laHHble BelecTBa pasnmyaoTcs B M4 u M7, kak yKasaHo BbllLe.
2) [laHHble pacTBOPbI FOTOBAT MO OTAE/LHOCTM, 3aTEM CAIMBAKOT BMECTE W CPa3y Xe aBTOKNABUPYHOT.

Ta6nnya A.2 — CTOKOBble pacTBOpPbl Makpo3a/ieMeHTOB Ansa cpefbl M4 n M7

KonnyecTBO CTOKOBbLIX pacTBo-
KonnuecTtso, goBeaeHHoe A0 1n poB MakpoanemeHTa, o6aBeH- KoHeuyHas KOHUeHTpauus
[leNOHN3NPOBAHHOI BOAOW Mr HOe ANA NPUTOTOBNEHWNA Cpefbl B UCMbITyeMbIX pacTsopax, Mr/n
M4 n M7, mn/n

CTokoBblii pacTBop (I)

CaCl2+2 H20 293800 1.0 293.8
MgS04 -2 H20 246600 0.5 1233
KCI 58000 0.1 5.8
NaHCO03 64800 1.0 64.8
NaS*03 «9 H20 50000 02 10.0
NaNO03 2740 0.1 0.274
kH2po4 1430 0.1 0.143
k2npo4d 1840 0.1 0.184

1
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Ta6nunuya A.3 — CTOKOBble pacTBOpbl BUTAMUHOB ANs cpefbl M4 n M7

KonmuecTBo, foBeseHHOe
CrokoBblli pacTop (1) [0 11 [eNOHN31POBaHHOM
BOZIOW, Mr

TuamuH rugpoxnopug

750
LinaHokobanamux (B12) 10
BuoTtunH 7.5

KonnyecTso CTOKOBbIX pacTBO
pOB BUTAMMHOB, [j06aB/1IEHHOE
ANA NpUrotToBneHus cpedsl M4
n M.
mn/n

0.1
0,1
0.1

KoHeuyHas KoHUeHTpauus
a 1CMbITyeMbIX pacTBopax, Mr/n

0.075
0.0010
0.00075
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Mpunoxexne b
(pekomeHgyemoe)

MNpurotosBsieHe UCKYCCTBEHHOTO ocaKa

CocTaBs ocajka
CocTaB UCKYCCTBEHHOIO 0cajka [O/KeH 6biTb Cnefyowmnm.

CocCTaBAAIOUMUA KOMMIOHEHT XapakrepucTuka MpOUEHT CyXOlil Macchl 0Cajka

Top charHym. pH MakcumanbHO 61u3Ko K 5.5-6.0; 6e3

Topd BUUMbIX PacTUTENIbHbIX OCTATKOB, MESIKO U3MeslbYeHHbI 4.5
(pasmep yactuu, He 6onee 1 MM) ¥ BbICYLLIEHHbI Ha BO3-
Ayxe

. Pa3mep yactuy: 6onee 50 % yacTul, 4OMKHO 6bITb B Ana-
KB BbI N K 75-7
apuesbiit neco nasoke 50-200 MKkm 5-76

KaonuHoBas rnnHa CopepxaHue kaonmHuta He meHee 30 % 20

OpraHuyeckuii yrnepog [loBeaeHHbI fo6aBneHnem Topda 1 necka 2+0.5

Kap6oHaT kanbuus CaCO03, u3MenbyeHHbIN, XMMUYECKN YNCTbIN 0.05-0.1
MpoBOAMMOCTb He MeHee

Boga 10 mkC/cm 30-50

MpurotoBneHune

Topd BbICYyWINBAKOT Ha BO3AyXe U M3MesbyatloT A0 MeIKOro nopoiwka. F0TOBAT CyCneH3nio Heo6XxoaMMOro Konnye-
cTBa TOPPAHOro NopoLlka B AeMOHU3MPOBAHHON BOAE C UCNO/b30BaHMEM BblICOKO3(MDEKTUBHOIO yCTpoiicTBa ANSi TOMO-
reHmsauus. pH gaHHoi cycneHsum gosoasat CaC03a0 5.5 + 0.5. CycneH3unio KOHAULNOHUPYIOT B TEHEHNE He MeHee [BYX
CYTOK Npu OCTOPOXHOM nepemeLumsaHuy npu (20 +2) "C ana ctabunmsaymm pH n yctaHoBneHnss ctabuibHOro MUKPO6GHO-
ro KOMMNOHeHTa. BHOBb M3MepsaloT pH. 1 ero 3HayeHne J0MKHO cocTaBnATb 6.0 + 0.5. 3atem TopsHyto cycneH3nto nepe-
MeLMBaKT C APYTIMU COCTaBASAOWMMIU KOMNOHEHTamK (NeCKOM W KaONIMHOBOM TUHOW) U IeMOHN3UPOBaHHO BOAO ANA
nosly4yeHnst OAHOPOAHOrO Ocajka C cofepxaHvem Bofbl B agnanasoHe 30-50 % cyxoit macchbl ocajka. BHOBb onpegensitot
pH KOHeuHoW cMecu U Npu HeobxoaMMocTM aoBoasaT CaCO03 go 6,5-7,5. OT6upatoT npobbl ocagka Ans onpeaeneHns
CyXOli Macchl U COfepXaHusi opraHmyeckoro yrnepoga. 3aTem nepef UCNoib30BaHWEM B UCMbITAHUM TOKCUYHOCTW ANA
XUPOHOMUA PEKOMEHAYIOT KOHAULMOHMPOBATbL UCKYCCTBEHHbI 0Cafjok B TeYEeHUe 7 CyT B YC/OBUAX, @HANOTUYHbIX MO-
cnepylowemMy UcnbiTaHuio.

XpaHeHue
Cyxue KOMMOHEHTbI A8 NPUTOTOBIEHNSA UCKYCCTBEHHOIO OCa/Ka XPaHAT B CyXOM W NPOX/1aJHOM MecTe MNpu KOM-

HaTHO TemnepaType. VcKycCTBEHHbIN (BNaXHbI) 0Cafok He crefyeT XpaHUTb [0 ero WCMofb30BaHUA B UCTbITAHWUN.
Ocafiok UCNOMb3YIT Cpasy Xe nocne 7 CyT KOHAULMOHNPOBAHUS, KOTAa 3aKaHUNBAETCS ero NnoAroToBKa.
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MpunoxeHne B
(pekomeHpyemoe)

Xumuyeckne xapakTepucTuki nNpuemaemMoii Boabl, NpejHa3HauyeHHO Ana pasBefeHus

BelectBo KoHueHTpauus
BewiecTBo B BuAe YacTtuy, MeHee 20 mr/n
Ob6Lee cofepxaHne opraHn4yeckoro yrnepoga MeHee 2 mr/n
HeunoHnsnpoBaHHbI aMMuak MeHee 1 mkr/n
XecTkocTb B Buge CaCOa MeHee 400 mr/n*
OCTaTOuHbI x10p MeHee 10 mkr/n
O6Lwee cogepxaHue hocchopopraHmyecknx NecTuLnaoB MeHee 50 Hr/n

6liee cofepxaHne X/0popraHuyeckux necTuungos
Obuy Aep pop HYA Menee 50 Hr/n
NA0C NONNXIOPUPOBAaHHbIX 6ueHnnos

O6LWKit opraHnyeckuii xnop MeHee 25 Hr/n

' Heo6xoAMMO OTMETUTb, YTO eCNIN NpeAnonaraeTcs Hannune B3aMMOAENCTBUSA MeXAY MOHaMU XEeCTKOCTU 1 Uc-
NbITYeMbIM BELLEeCTBOM, TO UCMO/Mb3YIOT BOAY C 60/1€ee HU3KOW XecTKOCTbio (B Takol cuTyauun He UCNOMb3yT cpeay
Elendt M4).
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Mpunoxexne I
(pekomeHgyemoe)

PyKoBOACTBO AN MOHUTOPUHIa BblINYNNAEMOCTU IMYNHOK XUPOHOMUL,

JNToByLWKN ANA BbINYNAEHUS NOMELIAT B UCMbITYEMbIE COCYAbl. TN NOBYLIKA HEOGXOAUMbI, HaunHas ¢ 20 cyT
[0 KOHLa ucnbiTaHus. Mprmep NOBYLWKN NpUBeAEH Ha pucyHke I 1.

A — HeillnoHOBas ceTKa;

b — nepeBepHy!ble NNacTUKOBbLIE YallKN.

B — 6e3nonacTHOli cTakaH Ana BO3AeiAcTBUA:
[— cuToBbIE oTBepcTua ansa o6meHa BOAbI:
4 — Bopa;

E — ocapok

PucyHok I. 1 — JIOBYLWKMN ANA BbINYN/IEHUA IMUNHOK XMPOHOMU,

15
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Mpunoxexnune A
(cnpaBouHOE)

CpaBHeHMe CTPYKTYpbl MeXAyHapoAHOTo AOKYMeHTa
CO CTPYKTYpOIi HacTosilero ctaHgapTa

Ta6nunya AA.1

CTpyKTypa HacTOsILLEro cTaHaapTa CTpyKTypa Mex/yHapogHO [oKyMeHTa

Pazgens! Mogpasaens! Mepeuncnenns Pazgenbl Mepeuvicnenns
BeepeHune 1.2.3.4.5.6 —
1 — _ 1 _
2 2.1 _ Mpunoxexne 1 _
2.2 _ MpunoxeHune 1 —
2.3 _ Mpunoxexne 1 _
2.4 _ MpunoxeHune 1 _
3 - _ 7 _
4 - - 8 -
5 - _ 9 _
6 - - 10 .
7 7.1 - 1 _
7.2 — 12 _
7.3 - — _
7.3.1 a 13 a
6 b
8 c
r d
a e
e f
7.3.2 - 14 _
7.4 - 15 _
7.5 — 16 _
8 - - 17 _
81 — — _
8.11 - 18 _
8.1.2 — 19 _
8.2 - 20 _
8.3 - 21 _
9 9.1 — — —

16
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Mpogonxexne Tabnuuybl JA

CTpyKTypa HacToslLLero craHgapTa CTpyKTypa MexayHapoAHOro fOKyMeHTa
Pasgensl Moppazgernb! Mepeuncnequsn Pasgens! Mepeuncnenuns

9 9.1.1 — — —
9111 — 22 —
9.1.1.2 — 23 —
9.1.2 — — —
9.1-21 — 24 —
9.1.2.2 — 25 —

9.1.2.3 — 26 _
9.1.3 — — —

9.1.31 — 27 —
9.1.3.2 — 28 —

9.14 — 29 _

9.15 — 30 —

9.1.6 — 31 _
9.1.7 — _ _

9.1.7.1 — 32 _
9.1.7.2 — 33 —

9.1.8 — 34 _
9.2 — _ _

9.21 — — —
9.2.1.1 — 35 —

9.2.1.2 — 36 _
9.2.2 — 37 —
9.3 _ _ —

9.3.1 — — —
9.3.1.1 — 38 —
9.3.1.2 — 39 —
9.3.1.3 — 40 —
9.3.2 — 41 —
10 101 — _ —
10.1.1 — 42 —

10.1.2 - 43 -

10.1.3 _ 44 _

10.1.4 - 45 _

10.1.5 — — _
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Pasgens

10

CTpyKkTypa HacTosilj el cTaHjapTa
Moapasaensi
10.1.5.1
10.1.5.2
10.1.5.3
10.1.5.4
10.1.6
10.1.6.1
10.1.6.2
10.2
MpunoxeHune A
Mpunoxexne b
Mpunoxexve B
Mpunoxexne I

Bubnuorpacus

Mepeuncnenus

CTPYKTypa MeX/AYHapoAHOTO AOKYMEHTA

Pasgens
46
a7
48

49

50
51

52

Mepeuncnexus

MpunoxeHue 2
MpunoxeHune 3

Mpunoxexue 4
MpunoxeHune 5

NuTtepaTtypa



[
[2]
(3]
[4]

[5]
[6]
[73

®
©)

(10)
(11
(12)
(13)

(14
15

(16)
an

(18)
(19)

(20)
(1)
(22)
(23)

(24)
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