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MpeaucnoBue

Llenn, OCHOBHbIE MPUHLUMMBI U1 OCHOBHOW NOPSAOK NPOBEAEHUsI paboT MO MEXrocyaapCTBEHHOMN CTaH-
aaptusauun yctaHosneHbl FTOCT 1.0—92 «MexrocyaapcTBeHHasa cuctema craHgaptusayun. OCHOBHbIE NO-
noxexusa» n NOCT 1.2—2009 «MexrocynapcTBeHHas cucteMma crangaptusauun. CtaHgaptel Mexrocyaap-

CTBEHHbIE, MpaBumna u PeKOMEHAALMN MO MEXIOCYAapCTBEHHOM CTaHaapTusaumu. Mpasuna paspaboTku,
MPUHATUSA, NPUMEHEHNSA, OGHOBNEHNS U OTMEHbI»

CBeaeHusa O cTaHaapTe

1 NMOArOTOBIJIEH $eaepanbHbIM rocyaapCTBEHHLIM YHUTAPHBIM Npeanpusituem «Bcepoccninckuin Ha-
YUYHO-UCCNEea0BaTeNbCKUA MHCTUTYT CTanaapTusauuu Matepuanos u texdHonoruin» (Pryfn «BHUMN CMT») Ha
OCHOBE COOCTBEHHOIO NEepeBoOAa Ha PYCCKMiA A3bIK JOKYMEHTA, YKa3aHHOTO B NyHKTe 4

2 BHECEH ®$egeparbHbliM areHTCTBOM MO TEXHUYECKOMY PErynMpoBaHunIio U METPONOrnK

3 NPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAapTU3auun, METPONOrMN U ceptudmnkauumn (Npo-
Tokon ot 10 gekabps 2015 r. Ne 48-2015)

3a NpuUHATHE NPOToI0CoBany:

KpaTKoe HauMeHoBaHWe CTpaHbl Kop ctpaHbl no MK CoxpaneHHoe HauMeHoBaHWe HauNoHanNbHOro opraHa
no MK (MCO 3166) 004—97 (UCO 3166) 004—97 no cTaHaapTU3aLmnn
ApMeHusa AM MuHakoHoMukn Pecnybnukn Apmenuns
KasaxcTaH Kz locctangapt Pecnybnuku KasaxctaH
Kuprusus KG Kelprelactangapt
Mongosa MD Mongosa-CtaHgapt
Poccus RU Pocctanpapt

4 TMpukasom deaepanbHOrO areHTCTBa Mo TEXHUMECKOMY perynupoBaHuio u metponoruu ot 11 gekabps
2015 r. Ne 2155-cT MexxrocyaapcTBeHHbli ctanaapt FOCT 33635-2015 BBeaeH B AelCTBUE B KAYECTBE Ha-
uuoHansHoro crangapra Poccunckon deaepaumm ¢ 1 ceHTadps 2016 1.

5 Hacroswui craHaapt senseTcs MoaudULMPOBAHHLIM NO OTHOLLEHUIO K MeXAYHApOAHOMY JOKYMEH-
Ty OECD Test No. 218:2004 Sediment-Water Chironomid Toxicity Test Using Spiked Sediment, (UcnbiTaHue
TOKCUYHOCTM HA XMPOHOMMAAX C UCMOSIb30BAHMEM 06OraLleHHOro 0CaAka) NnyTeM M3MEHEHUS CTPYKTYPbI.
CpaBsHeHWe CTPYKTYPbl MEXIYHApOAHOro JOKYMEHTa CO CTPYKTYPOW HacTOs-LUero craHgapra npuBeAeHo B
JOMONHUTENBHOM NpunoxeHun OA.

HaumeHoBaHue HaCTOSILLEro CTaHAAapTa UBMEHEHO OTHOCUTENbHO HAMMEHOBAHUA MEXAYHAPOAHOro A0-
KyMeHTa Ans npusenenus B cootsetcramne ¢ FOCT 1.5 (nyHkT 3.5).

[NepeBoa C aHrMMIKCKOro A3bika (en).

CTteneHb cOOTBETCTBUS — MoauduumposaHHas (MOD)

6 BBEJEH BINEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosauiemy cmaHlapmy nybrnukyemcs e exeao00HOM UHopmMayu-
OHHOM yKasamerne «HauuoHanbHbie cmaHdapmbi», @ MEeKCmM U3MEeHEeHUl U MornpasoKk — 8 eXeMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbl) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukoeaHo 8 exxemMeCcsYHOM
UHhOpMayUOHHOM yKkazamersie «HayuoHanbHble crmaH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MeKcMbl pa3meujaromces makxe 8 UHEopMauuoHHOU cucmeme obujeao Mnosib308aHuss — Ha ou-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem.

© CraHgaptuHcopm, 2016

B Poccuiickon ®egepaumm HacCTOALWMA CTAHAAPT HE MOXET ObITb NONHOCTLIO UM YaCTUYHO BOCNPOU3-
BEEH, TUPAaXXMPOBAH U PacnpOCTPaHEeH B kKa4ecTBe oulmansHoro usgaHus 6e3 paspelweHusa degepansHoro
areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUIO U METPONOrUU
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BBeaeHue

B OCHOBHOM HacCTOALWMIA CTAHAAPT OCHOBAH Ha CYLLECTBYIOLLUMX NPOTOKOMAxX MO OLEHKE TOKCUYHOCTU
Aana Chiromonus riparius n Chiromonus tentans, kotopblie 6b1nn pazpabotaHbl B EBpone n CeBepHoi Amepuke
[2]-[8], n konbueBoM meToAe [1], [6], [9].

B naHHOM cTaHgapTe MCMonb30BaH NPOTOKON BO3AENCTBUS Yepe3 oboraweHne ocagka. Beibop coot-
BETCTBYIOLLEro MPOTOKONa BO3AEWCTBUS 3aBUCUT OT npeanonaraemMoro NpUMeHeHus ucnbitaHus. NpoTtokon
¢ oboralleHnemM ocagka npeaHa3HayYeH aAns UMUTaLMKU akKyMYyNUMPOBAaHHbLIX YPOBHEN XMMUYECKUX BELLECTB,
NepCUCTEHTHLIX B 0caake. [laHHas cuctema BO3AeiCTBUA BKIoYaeT oboralleHne ocaaka UCnbITyeMol cucrte-
Mbl «0Ca0K — BOAAY.

BewuectBa, TpebyioLmMe OLEHKN UX BIUAHUA HA OPraHW3Mbl, 3acensiolime 0cagok, kak npaBumno, Haxo-
OSTCA B JAHHOW Cpefie B TeYEHUe ANUTENbLHOTO nepuoga BpemeHun. OpraHn3mbl, 3acensiowme ocagok, MoryT
noaBepraTbCs BO3AENCTBUIO XMMUYECKUX BELLECTB LienbiM pagoM nytein. OTHOCUTENbHOE 3HAYEHUEe KaXaoro
nyTW BO3AENCTBUA M Bpems, TpebyloLeecs ANs KaXaoro U3 HUX B NPOSIBNEHUN 0BLLMX TOKCUYECKUX ahdek-
TOB, 3aBUCUT OT (PUSUKO-XUMUYECKNX CBONCTB UCTbITYEMOro XMMUYECKOro BeLLecTsa. [Ans BELECTB C BbICOKOW
aacopbuuen (Hanpumep, ¢ log Kow > 5) unu anst coegMHEHUI, KOBaneHTHO CBSI3bIBAIOLLIMXCS C OTIOXEHUSIMU,
NOrMoLUEeHNe OpraHM3Mamm 3arps3HEHHOr0 KOpMa MOXET OblTb OCHOBHBLIM MyTEM BO3AeiCTBMA. [na npea-
YNPEeXaEeHUS HeOOLEHKN TOKCUYHOCTU BbICOKONMUNOMUIBHBIX COEAUHEHMIF KOPM A00aBNAETCA A0 BHECEHUS
UCMbITYEMOrO BeLlecTBa. [aHHbIi cTaHAapT OCHOBAH Ha ANWTENbHOM BO3AEWCTBUM AN OLEHKM BCEX BO3-
MOXHbIX NYTEW BIIMAHUSA UCMLITYEMOrO BELLECTBA HA NUYUHOK. MNPOAOIMKUTENBHOCTL UCNLITAHWUA HAXOAUTCSA
B npegenax 20-28 cyt ana Chiromonus riparius u Chiromonus yoshimatsui n 28-65 cyt ana Chiromonus
tentans. Ecnu ansa onpeaeneHHon uenu TpedyloTcs pe3ynbTaTtbhl KPaTKOCPOUHbIX MCCNEeA0BaHWUI, Hanpumep
Ans oueHkn 3PP eKToB HECTAaOUNBHOTO XMMUYECKOrO BELLECTBA, TO U3 NPOO U3BNEKalT AONONHUTENbHLIE MO-
BTOPHOCTW U aHanu3upytoT 10 cyT.

M3mepaemMbIMU KOHEYHBIMU TOYKAMU SBASIOTCS 00LLEE KONMYECTBO BbINMYNUBLUMXCA B3POCIbIX 0CO0EN 1
BpeEMS A0 MX BbinynneHus. Ecnm Tpebylotca pesynsrarbl KpaTKOCPOYHLIX UCCNEA0BaHUI, TO PEKOMEHAYETCS
NPOBOAUTbL OLIEHKY BbDKMBAEMOCTU M pPOCTa SIMMMHOK HE paHee YeM Ha 10-e CyTku, UCMOoMb3ys Npu 3TOM A0-
NONHUTENbHbIE NOBTOPHOCTU MO Mepe HeobXoaAUMOCTH.

PekomeHayeTcst MCNONb30BaTb MCKYCCTBEHHbLIN 0CaA0K. VICKYCCTBEHHbIW 0Ca40K MMEET HECKOSBbKO npe-
UMYLLIECTB NO CPABHEHWUIO C MPUPOAHBIMU OTIOXEHUAMMU:

- BapuabenbHOCTb B 9KCMEPUMEHTaX CHUXKAETCS 3a CHET TOTO, UTO OH NPeACTaBNAET BOCNPOU3BOAUMBIN
«CTaHAapTU30BAHHbIA MaTPUKC» U OTNagaeTr HeoOX0AUMOCTb B MOUCKE HE3ArpsA3HEHHOTO U YUCTOr0 0Caaka;

- UCMBITAHUA MOXHO HA4YMHaTb B MOOOE BpEMs rofa, He CTankMBasiCb C CE30HHON BapnabenbHOCTbIO
UCMbITYEMOrO 0Cajka, U OTCYTCTBYET HEOOXOAUMOCTL B NpeaBapuTenesHOin 06paboTke ocaaka Ans yaaneHus
NPUPOLHON hayHbl; NPUMEHEHME UCKYCCTBEHHOTO 0CaAKa TAKXKE CHUXAET 3aTpaTkl HA OTOOP B €CTECTBEHHbIX
YCMOBUAX OCTATOMHOMO KONMMYECTBA 0cajka Ans 00bIYHOIO UCMbITAHUS;

- NPUMEHEHUE UCKYCCTBEHHOIO 0cajka No3BONSAET CPABHUTb TOKCUYHOCTL U KnaccuduumpoBarb BeLle-
CTBa COOTBETCTBYIOLLUM 0OPa3oM.

Mcnonb3oBaHHble onpeaeneHnsi NpuBeAeHsbl B pasgene 2.
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M EXTOCYAAPCTBETUHHTUBW® CTAHQAAPT

METOABI UCMBITAHUIA XUMUYECKOW NPOAYKLUN,
NPEACTABASIOLLEN OMACHOCTb NSl OKPY>KAIOLLIEV CPEAbI

McnbiTaHMe TOKCUYHOCTU HA XUPOHOMMAAX C UCNOSIL30BAHNEM o6oraueHHoOro ocagka

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

Dara BBeaeHus — 2016—09—01

1 O6nacTb NnpuMeHeHuA

HacTosAwumit cTaHaapT ycTaHaBnMBaeT METOA OLEHKW BAMAHWA NPOAOMKMTENbHOTO BO3AEWCTBUA UC-
NbITYEMOro XMMMYECKOr0 BellecTBa Yepe3 oboralleHue ocajka Ha NUYMHKU MPECHOBOAHBIX ABYKPbINbIX
Chironomus sp., 3acensiioLume ecTeCTBEHHbIE OTNOXEHMA. MOXXHO UCNONbL30BAaTh APYrUe XOpPOLUO M3BECTHbIE
BUAbI XMpoHOMUA, Hanpumep Chironomus yoshimatsui [10], [11].

2 TepmuHbI 1 onpeaeneHns

B HacTosiLeM cTaHgapTe NpUMEHEeHbl Crneayome TEPMUHbI C COOTBETCTBYIOLLIMMU ONPEAENEeHNnsIMI:

2.1 UCKYCCTBEHHbIA UNU PEKOHCTPYUPOBAHHbIA, COCTABNIEHHbIA MMM CUHTETUYECKUA OCaAOoK
(formulated sediment or reconstituted, artificial or synthetic sediment): Cmechb BeLuecTB, UCNONb30BaHHbLIX ANA
UMUTaLMM PU3NYECKUX KOMMOHEHTOB NPMPOAHOTO 0cajkKa.

2.2 Hapocapo4yHaa Boga (overlying water): Boga, HaxogsLwaaca Hag 0cagkoM B UCMbITYEMOM cocyde.

2.3 uHTepcTuuManbHaa Boga unu noposasa Boaa (interstitial water): Boga, 3aHumarowasa npocTpax-
CTBO MeXay 0CaKOM U YacTULamMu NMOYBbI.

2.4 o6oraueHHbIN ocanok (spiked sediment): Ocagok, B KOTOPbIM 406aBNEHO UCTLITYEMOE BELLECTBO.

3 MpuHUMN metopa

JIM4MHKM XMPOHOMMA NEPBOI CTaAuKU Pa3BUTUS NOABEPratoTCA BO3AENCTBUIO UCTILITYEMOTO XMMUYECKOTO
BELLECTBA B pAAe KOHUEHTpauun B cuctemax ocagok — Boaa. McnbiTyemble BellecTBa BHOCAT B 0CaAoK, a
3aTeM JIMYMHKM XMPOHOMUA NepBOM CTaaun pa3suTua f06aBnsAloT B UCMbITYEMble CTakaHbl CO cTabunmanpo-
BaHHbIMU KOHLIEHTPaLMsiMKU B 0cagke u Boge. B koHLe ucnbITaHusi onpefensiioT BbirynieHne u CKOpoCTb pas-
BUTUSA XUPOHOMMA. Takke npu HeoBxoaumocTu Yyepes 10 cyT onpeaensitoT BbXKMBAEMOCTb U MacCy NMYUHOK
(ucnonb3ysa AONOMHUTENBHBLIE NOBTOPHOCTH). MONYyYEHHbIE JaHHBIE aHANU3UPYIOT, UCNOMNb3YS PErPECCUOHHYIO
MOAEnb, ANs YCTAHOBMNEHUS KOHLEHTpaLuun, KoTopasa OyaeT Bbi3biBaTh X % CHUXKEHWE BbINYMNNEHUSA, BbKMBA-
€MOCTU UM pocTta NU4UHOK (Hanpumep, EC,5, ECgy 1 T. N.), MK, NCNONbL3ys NPOBEPKY CTAaTUCTMYECKOWN rUno-
Tesbl, ana onpeaeneHns NOEC/LOEC (HesdhdekTuBHOM Habniogaemomn KOHLEHTpauun/HauMeHbLIen Habmno-
Aaemoi apdpeKTMBHOM KOHUEHTpauum). Ans nocnegHero aHanusa Tpebyerca cpaBHEHME 3Ha4YeHUn adpdekta
C KOHTPOMNbHbIMU 3HAYEHUSIMU C UCMONb3OBAHUEM CTATUCTUYECKUX METOLOB.

4 WUHndopmauua 06 cnbITyeMoM BellecTBe

HeobxoaMmMo UMETHL CBEAEHWUS O PACTBOPMMOCTM MCMLITYEMOrO BELLECTBA B BOAE, AABNEHUW napa, Us-
MEPEHHOM WM PACCHUTAHHOM pacrnpeeneHnn B 0caake U cTabunbHOCTM B BoAe u ocagke. JomkeH ObiTb

U3paHue oduuymanbHoe
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B HanW4uM HaAeXHbIli aHanNUTUYECKUII METOA ANA KONUYECTBEHHOrO ornpeaeneHns UCNbITYeMOoro BeLecTea
B HAJ0CAA04HON >XUAKOCTU, NOPOBON BOAE U OCaaKe C M3BECTHOW W YCTAHOBMEHHON TOYHOCTLIO U HUXHUM
npeaenom obHapyxeHus. NonesHasa MHoOPMaLMA BKIIOYAET CTPYKTYPHYIO hOPMYIY U YUCTOTY UCTLITYEMOTO
BeLlecTBa. Takke NOMNe3HbIMU ABNSAIOTCA CBEAEHUS O XMMUYECKOM MOBEAEHUN UCMLITYEMOrO BellecTBa (Ha-
npumep, paccesiHun, paspyLieHn B abuoTUYECKMX 1 BUOTUUIECKUX YCIOBUAX U T. N.). JONONHUTENbHOE PYKO-
BOACTBO MO UCMbLITAHUIO BELLECTB C (DU3UKO-XUMUYECKUMU CBOWCTBAMM, KOTOPbIE 3aTPYAHAIOT NpoBeAeHue
ucnbiTaHus, npuseaeHo B [12].

5 CraHpapTHble BeliecTBa

CTaHaapTHble BeLlecTBa NEPUOAUYECKN NOABEPratoT UCTbITAHUIO ANSt NOATBEPXKAEHMS TOrO, YTO Npo-
TOKON UCMbITAHUA W YCMOBUSA UCMBLITAHUA ABNAIOTCA HagexHbiMU. MpuMepamu CTaHgapTHbIX TOKCUKAHTOB,
YCNELLHO UCMONb3yeMbIX B KOMNbLEBLIX METOAAX U NPU Banugauuu, ABNSIOTCA: NUHAAH, TpUdnypanuH, nex-
Taxnopdexon, xnopua kagmua u xnopug kanus [1], [2], [5], [6], [13].

6 [loctoBepHOCTb UCMbITaHUA

[nsa ucnbITaHMSA UCMONb3YIOT CrieayloLue KPUTEPUU AOCTOBEPHOCTU:

- BbINYNSIEHUE B KOHTPOMNAX AOMKHO COCTaBMATb B KOHUE UCTbITaHUs He MeHee 70 % [1], [6];

- nepuoa BbinynneHus nuauHok C. riparius n C. yoshimatsui BO B3pOCnble 0COOU B KOHTPONbHbIX CO-
cyaax JOMmKeH HaxoauTbCA B npeaenax ot 12 o 23 cyT nocne ux BHeCeHUA B cocyabl, a ansa C. tentans Tpe-
Oyerca 20-65 cyr;

- B KOHLe MCNbITaHus onpeaensor pH n KOHUEHTPaUUO pacTBOPEHHOTO KUCNOPOAa B KoM cocyae.
KoHueHTpauusa kucnopoaa AosmkHa CcOCTaBnaTe He MeHee 60 % OT 3HaYeHUs HacbILEeHUs Bo3ayxom (ASV)
npu UCNosfbL30BaHHON TeMnepaType, a pH Hagocago4YHOM BOAbI HAXOAMTCA B AManasoHe 6-9 BO BCeX UCTbI-
TyembIX COCyaax;

- Temnepartypa BOAbl HE JOMKHA pa3nu4arbcs bonee yem Ha 1,0 °C. Temneparypy BOAbl CreayeT KOH-
TPONUPOBaTb B U30TEPMUYECKOM NMOMELLIEHUM Yepes OnpeaeneHHble NPOMEXYTKU BPEMEHMU.

7 OnucaHue metopa

7.1 UcnbiTyeMblie cocyabl

UcnbiTaHWe NpoBOASAT B CTEKMSAHHbLIX CTakaHax BMeCTUMOCTbIO 600 mn ¢ auametpom 8 cMm. Mpu obe-
CMEeYEHMN COOTBETCTBYIOLLEN BbICOTbI CROA HA4OCAA0YHONW BOAbI M 0CAAKA NPUrOAHLI U Apyrue cocyabl.
MOBEPXHOCTb 0CaZKa AOIKHA ObITb 4OCTATOMHOI A obecneveHns 2—3 cM2 Ha NUUUHKY. COOTHOLLEHUE Bbl-
COTbl CNOS1 0CaJKa K BbICOTE HAA0CAA04HON BOAbLI AOIDKHO COCTaBnNATh 1:4. McnbiTyeMble cocyabl U Apyroe
o60py0BaHME, KOTOPOE KOHTAKTUPYET C UCNLITYEMOW CUCTEMOI, AOMKHBbI ObITb U3rOTOBNEHBI NOMHOCTLIO U3
CTeKna unu Apyroro XMuMM4ecku MHEPTHOro matepuana (Hanpumep, TepnoHa).

7.2 BbiGOp BUAA XupoHOMMNA

MNpegnoyTuTenbHbIM BUAOM ANA UCNOSNbL30BaHMA B UCMbITAHUKU aABnNseTca Chironomus riparis, MOXHO
ucnonb3oBaTtb Chironomus tentans, HO ¢ HUM TpyaHee pabotatb U Tpebyetca Gonee AnUTENbHLIN Nepuoa
ucnbiTaHus. Takke MOXET MCNONb30BaTbCs Chironomus yoshimatsui. MoapobHoe onucaHne METoAOB Kyrb-
TuBUpoBaHusi Chironomus riparis npuBoaUTCA B NnpunoxxeHun A. Umeetcsa uicgpopmauusa 06 ycnoBusix KynbTu-
BUPOBAHUSA ANA Apyrux BuaoB, T. €. Chironomus tentans [4] u Chironomus yoshimatsui [11]. Mepea Havanom
UCTbITAHUSI NPOBOAAT MAEHTUMMKALMIO BUAA, HO 3TO HE TPeOyeTCa ANA KaXaoro UCNbLITaAHUA, €CAN OPraHU3MbI
NPOUCXOAAT U3 BHYTPUNAObopaToOpHON KyNbTypbl.

7.3 Ocapgok

7.3.1 TlpeanovTuTENbHO UCNONBL30BaTL UCKYCCTBEHHBIN 0CaA0K (Takke Ha3blBaeMbl PEKOHCTPYUPOBAH-
HbIM, COCTaBMEHHbIM UMM CUHTETUYECKUM). Ecnn ncnonb3yioT NnpupoaHbIA 0CafoK, TO ero criegyeTr oxapak-
Tepusosartb (onpegenuTb pH, cogepXaHue opraHM4ecKkoro yrnepoaa, a Takxe peKkoMeHAyTCA Takue napa-
METPpbI, Kak cooTHoLleHne C/N u rpaHynomeTpusi), U OH He AOIKEeH CoaepXaTb Kakux-nmbo 3arpAsHEHuin u
APpYrMx OpraHn3mMoB, KOHKYPUPYIOLLMX C XMPOHOMUAAMU UM NUTAOLUXCH UMU. Taloke nepes Mcnonb3osa-
HWEM B UCMbITAHUM TOKCUYHOCTU AN XMPOHOMUA NPUPOAHbIN 0CAA0K KOHAULIMOHUPYIOT B TEYEHUE 7 CYT
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B TEX Xe YCNOBUAX, B KOTOPLIX OyayT NPOBOAUTL MOCneayloLlee ucnoitTaHue. B gaHHoM ucnbitanuum [1], [15],
[16] pekOMeHAYeTCA NPUMEHATb CREAYIOLMIA UCKYCCTBEHHbIW 0CAA0K HA OCHOBE MCKYCCTBEHHOW MOYBbLI, UC-
nonb30BaHHON B cTaHgapte 207 [14]:

a) 4-5 % (cyxast macca) Topda: pH kak MOxHO bnmxke k 5,5-6,0; BaXKHO UCNONb30BaTL TOPK B BUAE U3-
MenbYeHHOro nopowlka (pasmep yactuy <1 Mm), BbICYLLEHHOIO TONLKO HA BO3AYXe;

0) 20 % (cyxast Macca) KaonMHOBON MUHbI (COAEPXKAHUE KAONMUHUTA NPEANOHTUTENBHO Bbiwe 30 %);

B) 75-76 % (cyxas macca) KBapLeBOro necka (aomkeH npeobnagatb Menkui necok ¢ 6onee yem 50 %
yacTuy pasmepomM B npegenax ot 50 o 200 MKm);

r) AeNOHU3MPOBaAHHAA Boaa Aobasnsaerca Ang obecneyeHus BNaXHOCTU KOHEYHON CMeCu B npeaenax
30-50 %;

A) XMMUYECKN YNCThIN kapBoHaT kankumsa (CaCO3) nobGasnaetca Ana AoseaeHuA pH KOHEYHON cmecH
ocagka ao (7,0 £ 0,5). CoaepxxaHue opraHMYecKoro yrrnepoaa KOHeYHOW CMecu A0MKHO cocTasnaTh (2 £ 0,5) %
1 AOBOAMTLCA COOTBETCTBYHOLLUMMU KONIMYECTBAMMU TOpda U Necka No NePeYnCNeHnsaM a) u B).

7.3.2 Heo6x0anumo uMeTb MHopMaLmio 06 MCTOYHUKE Topda, KAONMHOBOW rAKUHLI U Necka. KOMNOHEHTLI
ocajka MccneaytoT Ha OTCYTCTBUE XMMUYECKOTO 3arpsa3HeHus (Hanpumep, TSkenbiMu MeTannamu, Xxnopopra-
HUYECKMMWN COegUHEHUAMU, POCHOPOPraHNYECKUMU COEAUHEHUAMU U T. Nn.). MpuMep NONy4YEHNA UCKYCCTBEH-
HOro ocagka onucaH B npunoxeHun b. Takke coCTaBnaOLLME KOMNOHEHTbLI CMELLMBAIOT B CYXOM BUAE, €CNU
ObINo NoKasaHo, YTo nocne Ao6aBneHnsa Haao0CaA04uHON BOALI HE NPOUCXOAUT pa3aeneHnst KOMNOHEHTOB (Ha-
npuMep, BCANbITUA YacTuL, Toppa) u 4to Topd UM 0casok Obinu 4OCTAaTOMHO KOHANULIMOHNUPOBAHDI.

7.4 Bopa

B kayecTBe MCnbITYeMON BOALI UCMONb3YIOT MOGYI0 BOAY, COOTBETCTBYIOLLYIO N0 CBOMM XUMUYECKUM Xa-
pakTepucTMKam NpuemMnemon Boae ANnsi pa3BefeHust, Kak ykaszaHo B npunoxeHusx A u B. Jlobas noaxoasawas
BOAAa — npupoaHas Boaa (NOBEPXHOCTHAA UMK FPYHTOBAas BOAA), BOCCTAHOBMEHHAA BOAA (CM. MPUNOXeHue A)
Unu aexnopupoBaHHasn BOAOMPOBOAHAS BOAA — ABMAAETCA NPMEMNEMON B Ka4eCTBE BOAbI AN KyNbTUBUPO-
BaHUWS U BOAbI ANA UCTbITAHUSA, €CNU XMPOHOMUA LI ByAyT BLDKMBATL B HEW BO BPEMS KYIIbTUBMPOBAHMSA U NPO-
BeAeHMA ucnblTaHns 6e3 npu3HakoB cTpecca. B Havane ucnbiraHua aHayeHme pH ucnbiTyemor Boabl AOMKHO
COCTaBNATbL OT 6 40 9, M 06Las XKEeCTKOCTb A40SMKHA ObITb HE BbiLe 400 Mr/n no CaCOj;. OgHako ecnu umeertcst
npeanonoXeHue o B3anMOLENCTBUM MOHOB XKECTKOCTU € UCMbITYEMBbIM BELLECTBOM, TO HEOBXO0AMMO UCNOSb-
30BaTb BOAY C 6onee HU3KOM XXECTKOCTbIO (M Takum 06pasom, B AAHHON CUTYyauuu He cneayeT Ucnonb3oBaTb
cpeay Elendt Medium M4). Bo BpeMsi BCEro ucnbiTaHus UCNONb3YIOT OANHAKOBLIN TUN BOALI. XapaKTepUCTUKK
KayecTBa BOAbI, NPUBEAEHHBIE B NPUIOXEHUU B, onpeaensioT He meHee AByX pa3s B roa Unu Npu Hanu4yuu no-
[O3PEHUSA, UTO AaHHbIE XapaKTePUCTUKN MOITIU CYLLIECTBEHHO USMEHUTLCS.

7.5 CTOKOBbBIE PAacTBOPbI — O0OraueHHbIN 0cafokK

OborallleHHbI 0cafiok C BbIOpaHHOW KOHLIeHTpauuen oOblMHO roTOBAT Ao6aBneHueM pacteopa UcC-
NbITYEMOr0 BELLECTBA HEMOCPEACTBEHHO K 0cafKy. CTOKOBbIM pacTBOpP UCNLITYEMOrO BELleCTBa B AEUO-
HU3MPOBAHHON BOAE CMELUMBAIOT C UCKYCCTBEHHBIM 0CAAKOM Ha POMMKOBON MeEnNbHULE, KOPMOCMecuTene
WU NepemeLLMBaHuEM BPyUHylo. Ecnnm ucneiryemoe BeLEeCTBO NNOXO pacTBOPAETCA B BOAE, TO €r0 MOXHO
pacTBOpPUTbL B MMHMMAaNbLHOM 06beMe NoAXOASALLEr0 OPraHM4ecKoro pactTsopuTens (Hanpumep, B rekcaHe,
aueTtoHe unu xnopodopme). Nocne 3Toro AaHHbIM pacTBop cMewnsatoT ¢ 10 r MENKOro KBapLeBoro necka
ANSA KOKA0ro UCNbITYEMOro cocyaa. 3atem pacTBOpUTESb BbINAPUBAIOT 40 €0 NOMHOIO yaaneHus U3 necka;
NnecoKk CMELLMBAIOT C COOTBETCTBYIOLLIMM KONIMMECTBOM OCaAKA HA KaXablli UCNbITYeMbI cocya. Ans conio-
Ounusauuu, AMCNEPrMpOBaHUS UNU dMYNbIMPOBAHUA UCMLITYEMOrO BELUECTBA UCNOMbL3YIOT TONLKO Nerko-
neryuue pacrsoputenu. Cneayer MMETb B BUAY, YTO KONUYECTBO NEcKa, BXOASALWEE B CMECb UCMbITYEeMOro
BeLlecTBa M necka, HeobxoAMMO yUUTbLIBaTL NPU NPUTOTOBRNEHUN Oocagka (T. . roTOBUTb 0CaAoK cneayeT ¢
MEHbLLMM KONM4YeCTBOM necka). [lobaBnsieMoe ncnbiTyemMoe BELECTBO TLUATENbHO U PaBHOMEPHO pacnpe-
Aensior B ocagke. MNpu HE06X0AMMOCTM aHaNU3UPYIOT AONOSHUTENbHbIE NPOOLI ANA onpeaeneHusa CTENeHn
OAHOPOAHOCTH.

8 [Oun3anH uncnbitaHua

J[n3aiH ucnbitaHus cBA3aH ¢ BbIDOPOM KONMYECTBA U ANaNa3oHa pasHeCeHUA UCNbITYEMbIX KOHLEH-
Tpauu#, KONM4ecTBa COCYA0B ANS KAKAON KOHLEHTPALMN U KONMYECTBA SIMMMHOK HA cocya. OnuceiBaioTr
Au3saliHbl ¢ onpeaenedmeM Touku EC, ycranonennem NOEC u onpeaeneHneM auvanasoHa npeaenbHbIX
KOHLeHTpaLmiA.
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8.1 [msaniH ana perpeccMOHHOrO aHanusa

8.1.1 OdpdhekTnBHan KoHueHTpauus (Hanpumep, EC s, EC5y) U AManasoH KOHUEHTpauwii, B KOTOPOM
AenNCTBUE UCMbITYEMOro BELLECTBA NMPEACTABMAET UHTEPEC, AOMKHbI OXBATbIBATL KOHLIEHTPALUMK, BKMIOYEH-
Hble B UCNbiTaHWe. B 06LeM, TOUHOCTb U OCOBEHHO AOCTOBEPHOCTb, MPU KOTOPLIX YCTAHABNUBAIOTCA ah-
dekTuBHbIE KOHUEHTpauuu (EC,), nosbILLAIOTCA, ecriu 3(PEKTUBHAA KOHLIEHTPALUA HAXOAUTCA B MANasoHe
UCMbITYEMbIX KOHUEHTpauuin. Cneayet usberarb 3KCTPanonALUUMU 3HAYMTENBLHO HUXKE CaMOI HU3KOW AEelCTBY-
IOLLE KOHLUEHTPaLUMKU UMK BbilLe CaMOW BbICOKOW KOHUeHTpauuu. MpeaBaputenbHoe UcnbiTaHue NpoOBOAAT B
Lensx yCTaHOBMNEHMS Auana3oHa Ans BbIOopa ucnonb3yeMbixX KOHUEHTpauui (cM. 9.1.4.1).

8.1.2 Ecnu yctaHaBnuealoT 3HauyeHue EC, , TO UCTILITLIBAIOT HE MEHEE MSATU KOHLEHTPAaLMI B TPEX MOBTOPHO-
CTSX 4N KaXKOOM KOHUEHTpauuu. B mobom criyyae ncnonb3yior 0CTaTOuHOE KONMUYECTBO UCTILITYEMbIX KOHLIEH-
Tpauuii AnsA yCTaHOBNEHWA noaxoasileii moaenu. KoHueHTpaumm He A0smkHbI pasnuyarbes 6onee yem B iBa pasa
(3a UCKMIOMEHNEM TEX Cry4Yaes, KOraa KPMBAA 3aBUCUMOCTM KOHLIEHTpaums — adpheKT UMEET NONOorum HaKroH).
Konu4ecTBo NMOBTOPHOCTEN Ha kKakayio 06paboTKy MOXHO YMEHbLUMTb, €CMN KONUYECTBO UCTILITYEMbIX KOHLIEH-
Tpauui ¢ pasnuyHbiM 3pdeKToM SBNSAETCH OONbLLMM. YBENUMUYEHUe KONMYeCcTBa NOBTOPHOCTEN UIMN YMEHbLLEHUE
AnanasoHa MCMbITYEMbIX KOHLEHTPALMI NPUBOAUT K CY>XEHUIO JOBEPUTENbHBLIX MHTEPBANOB UCNbITaHusA. Ecnu
ONpPeaensiioT BbDKMBAEMOCTb U POCT NMUYMHOK B Te4eHUue 10 CyT, TO HE0OXOAUMBI ONONHUTENBHBLIE MOBTOPHOCTU.

8.2 NusanH gna yctaHoeneHnsa NOEC/LOEC

Ecnu Heobxoaumo yctaHosutb NOEC/LOEC, TO UCNOMNb3YIOT NATb UCMLITYEMbIX KOHLEHTPALIMI HE MEHee
YeM B YETbIPEX MOBTOPHOCTAX, M KOHLEHTPALMKN HEe AOMKHbI pasnuuarbcs bonee yem B ABa pa3a. Konvwuectso
MOBTOPHOCTEN AOMKHO ObITb AOCTATOYHBLIM AN 06ecneveHust aAeKBaTHON CTAaTUCTUYECKON MOLLIHOCTU AN Bbl-
SIBMEHUs pasHuubl B pasmepe 20 % ot KOHTporns npu 5%-HoMm yposHe 3Hauumoctu (p = 0,05). [ina onpeaene-
HWSA CKOPOCTU Pa3BUTMS O0ObIMHO NOAXOAMT AMCNEPCUOHHBIN aHanm3 (ANOVA), Takoi kak kputepwii [laHHeTTa
n Kputepuii Bunbamca [17]-{20]. Ona onpeaeneHus nokasarens BbinynieHus UCNOnb3yoT KpuTtepuin KoxpaHa —
ApmuTaka, TOUYHbIV KpuTepuin duwiepa (c nonpaekon BoHdepponn) unu kputepuni MaHtens — Xensensi.

8.3 OnpepeneHue ananasoHa npeaesibHbIX KOHUEHTPauun

OnpeneneHve ananasoHa npegesibHbiX KOHLEHTPaUWiA BbINOSIHAETCA (0AHA UCNbITYeMas KOHLEHTpaLus
U KOHTPOSb), €CNU HUKakue aphekTbl He Bbinu BbIABIIEHbI B NPEABAPUTESIbHOM YCTaHaBMBAIOLLIEM ANANAa30H
ucneiraHuu. Liensio onpeaeneHns AnanasoHa npeaenbHbIX KOHUEHTpaLuin ABNSETCA NpoBeAeHNe UCNbITaHnA
NpW AOCTaTOYHO BLICOKOW KOHLIEHTpaUMK, YTOObl OTBETCTBEHHbIE UCTIONHUTESIU MOTTIM UCKIIOYUTL BO3MOXHbIE
TOKcuYeckme aEKTHI BELLECTBA U YCTAHOBUTL NPEAEnbHYI0 KOHLUEHTPaLUUIO, MOsIBIIEHWE KOTOPOW He npea-
nonarattr B peanbHoi cutyaumu. PekomeHayetca koHueHTpauua 1000 mr/kr (cyxas macca). Acnonb3ylor He
MeHee LUeCTU NOBTOPHOCTEN Ha kaxxaylo 06paboTky u KOHTPOsb. [lomkHa ObiTh NOKasaHa agekeaTHas CTaTu-
cTM4yeckasi MOLLIHOCTb AiNsi BbISIBNEHUS1 pa3HuLbl B pasmepe 20 % oT KOHTPOoNs npu 5%-HOM YPOBHE 3HAYUMOCTU
(p = 0,05). ins AaHHbLIX N0 MeTpuyYeckomy 3PPEKTY (CKOPOCTb Pa3BUTUA U MACCa) YCTAaHOBNEHUE f-KpuTepus
SIBNSAETCA NOAXOASILLMM CTAaTUCTUYECKUM METOAOM, €CNU AaHHbIE OTBEYaloT TPebOBaHUAM AAHHOTO KpUTEPUA
(HopmanbHOe pacnpeaerneHue, 0OAHOPOAHOCTb Aucnepcun). Ecnu ykasaHHble TpeboBaHUA HE BLINOSIHEHLI, TO
UCMONb3YIOT {-KPUTEPUIA C Pa3NUYHBLIMKU AUCTIEPCUSAMU UIU HENAPAMETPUYECKUIA KpUTEPUN, TAKON KaK KpUTepui
BunkokcoHa — MaHHa — YWUTHUW. [InA AaHHbIX N0 NOKa3aTenio BbiNynneHns NOAXOAUT TOYHbIN KpuTepun duwiepa.

9 lMpoBeneHue NcnbiTaHUs

9.1 YcnoBus UCNbITaHUA

9.1.1 NoaroroBka cucTeMbl 060raieHHbIN 0Cag0K — Boaa

9.1.1.1 [ns BHECEHMS UCMbITYEMOr0 BELLUECTBA MCNOMb3YIOT npoueaypy oboraweHnsa, ONUCaHHYIo B
pykoBoactBe O3CP 207 «OnpeaeneHue 0CTPO TOKCUMHOCTU ANst A0XKAEBLIX YepBeiy» [14]. O6oraweHHble
0CajKu NOMELLAIOTCH B COCyAbl M A00aBNAIOT HAA0CAA0YHYIO BOAY C NONMyYeHMeM 06GLEMHOT0 COOTHOLLEHUSA
ocapok:soga 1:4 (cm. 7.1 n 7.4). BoicoTa cnos ocagka AofmkHa HaxoauTbea B npeagenax 1,5-3 cm. Aina npeay-
npexaeHusi pasaeneHus KOMNOHEHTOB 0CajKa U pecycneHaupPOBaHUs MenKux 4acrul Bo BpeMs gobasneHuns
UCMbITYEMOI BOAbl B BOAHYIO KOJIOHKY, 0Ca/i0K NOKPbLIBAIOT NIACTUKOBLIM AUCKOM M BOAY BbINIMBAIOT HA HETO,
M Nocrie 3Toro AMcK cpasy e yaansior. Moaxoaar Takke Apyrue ycTpoicTsa.

9.1.1.2 UcnbiryeMble COCy/ibl NMOKPLIBAIOT, HANPUMEP, CTEKNSIHHBIMK NMNAacTUHKaMKU. Ecnu Heobxoaumo, TO BO
BPEMSI UCTILITAHUS YPOBEHb BOAbI JOBOAST 10 NMEPBOHAYANLHOr0 00bEeMa A11s KOMMNEHCALIMM NOTEPU BOALI 3@ CHET UC-
napexus. [ina npeaynpexaeHus OTIIONEHUS CONei NCNonb3yoT AUCTUIITMPOBAHHYIO MINU IEUOHU3UPOBAHHYIO BOAY.
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9.1.2 Ctabunusauus

Mocne npuroToBneHnsa oboraLleHHOro ocajgka ¢ Haa0caA04HOM BOAON TpebyeTcs 06ecneunTb NPOHUK-
HOBEHWE UCNbLITYEMOro BeLLecTBa U3 ocajka B BOAHYI0 dhasy [3], [4], [6], [13]. [peanovTuTensHO 9TO NPOBOAAT
npu TeMneparype u aspauuu, MCNonb3yembix NPy ncnbitaHun. COOTBETCTBYIOLLEE BPEMS YPABHOBELLMBAHUS
SIBNAETCA cneumduyeckum Anst 0cagka U XMMUYECKOro BELLeCTBA M MOXET HaXOAUTLCA B NMpeaenax oT He-
CKONbKUX 4YaCoB 0 CYTOK, a8 B PeAKUX Criyyasax 40 HECKOmNMbKuX Heaenb (4—5 Hep). MNockonkeky 3a 910 BpeMs
MOXET NPOM3ONTU Aerpagaumsa MHOTMX XMMUYECKUX BELLIECTB, TO HE OXXUAal0T OKOHYaHUSA YPaBHOBELLMBAHMSA,
HO PEKOMEHZYEMBIN Nepuo ypaBHOBELLMBAHUSA OObIMHO COCTaBNSET 48 Y. B kOHLE 9TOro AONONMHUTENBHOIO
nepuoaa ypaBHOBELUMBAHWSA ONPeAEensioT KOHLUEHTPaUUo UCMbITYEMOrO BELLEeCTBa B HAA0CAA04HOW XXUAKO-
CTW, NOPOBOM BOJE M 0CAAKe NO MEHbLUEN Mepe Npu Camoii BLICOKOW KOHLEHTpauuu U npu ofgHoun Gonee
HU3KOM KOHUeHTpauuu (cM. 9.3.1.1). [laHHblEe aHanMTUYECKNE UMEPEHUS UCTIBITYEMOTO BELLIECTBA NO3BONSAIOT
paccunTaTtb MaccoBbIin 6anaHC U BbIPa3uTb pe3yrnbraTtbl HA OCHOBE YCTAHOBIEHHbIX KOHLIEHTpaLMiA.

9.1.3 BHeceHMe TeCTOBbIX OpPraHu3MoB

9.1.3.1 3a 4-5 cyT 0O BHECEHUS TECTOBLIX OPraHU3MOB B UCMbITYEMbIE COCYAbl OTOMPAIOT KNnagku siuy,
U3 KynbTYp M NMOMeLLaloT B HEBOMbLUME COCYAbI C KyNbTyparnbHOW cpeaoi. MICnonb3ayioT BblAEpPXKaHHYI0 cpeay
M3 UCXOOHOM KYNbTYPbl UNKU CBEXENPUrOTOBMEHHYIO cpeay. Mpu ncnonb3oBaHMKU NOCNEAHEN B KynbTyparb-
HYIO cpeay £06aBnsAlT HeGONbLUOE KONMMYECTBO KOPMA, Hanpumep 3eneHble BOAOPOCHU U/MNKU HECKONBKO
Kanenb unsTpaTa Menko U3Mens4eHHON CYCneH3Nn XNOonbeBMAHOTO KopMa Ans pbl6 (CM. NPUIIOKeHue A).
Mcnonb3yloT TONMbKO HEAAaBHO OTMOXEHHble Knaakn auy. OBbIMHO NIMYMHKM HaYMHAIOT BbINYNNSATLCA Yepes
napy CyTok nocne knaaku (2—3 cyt — Chironomus riparius npu 20 °C, 1-4 cyt — Chironomus tentans npu
23 °C un Chironomus yoshimatui npun 25 °C), n poCT NMYNHOK MPOUCXOAUT B YETLIPE CTAANMN PA3BUTUSA, KaKaas
NPOAOIMKUTENBHOCTLIO 4—8 CyT. B UCMbITAHMM UCMONb3YIOT NUYMHOK NEPBOM CTaauu passutus (2-3 unm 1-4
CyT nocne BbinynneHus). Ctaguio pasBuTUs KOMapoB ONpPeaenstoT Mo LWWPUHE rONIOBHOM Kancynbi [6].

9.1.3.2 B Ka)ablii UICMbITYEMbIN COCYA, coaepaLumii 06oraLleHHbIn 0CaaoK U Boay, NPOU3BOMbHO BHOCAT
20 nNM4YMHOK NEPBOI CTaAUN Pa3sBUTUA, UCTONb3YA NMUMETKY C TYMNbIM KOHYUKOM. A3paLmio BOAbLI OCTAHABNMUBAIOT BO
BPEMS BHECEHUS NIUYMHOK B UCMNbITYEMbIE COCYAbI U eLLe Ha 24 4 nocne 3toro (cm. 9.1.3.1 1 9.1.8.1). CornacHo Bbl-
GpaHHOMY Au3aitHy ucnbitaHus (Cm. 8.1.2 1 8.2.1) KONM4YECTBO UCNONbL3YEMBbIX IMHUHOK HA KaXKAYH0 KOHLIEHTpaUuUIo
COCTaBnseT He MeHee 60 ana ycraHosneHus Toukm EC u He meHee 80 ansa ycraHosnenua NOEC.

9.1.4 UcnbiTyeMble KOHUEHTpauun

9.1.4.1 UcnbiTanue no noabopy AvanasoHa KOHLEHTpauui HeobxoauMo Ans onpeaeneHns auanasoHa
npefenbHbiX KOHLEHTPaLUUi B KOHEYHOM UCMbITAHUU. [iNs 3TOW Lieny UCnonb3yHOT psifi LUIMPOKO PA3HECEHHbIX
KOHLEHTpAaLMii UCTIbITYEMOro Bewlectsa. ina obecneyeHns 0aMHaKoBOW NMNOTHOCTU XMPOHOMMU/ HA MOBEPXHO-
CTH, UCMOSIb3YEMON ANSl KOHEYHOIO UCTbITAHWA, XMPOHOMUALI NOABEPraloT BO3AEMCTBUIO KXKAOW KOHLEHTpa-
LUK UCNLITYEMOro BEeLUeCcTBa B TEYEHUe nepuoaa BPEeMEHU, NO3BOSIAIOLLEro YCTAHOBUTL COOTBETCTBYIOLLME
UCMbITYEMbIE KOHLIEHTPaLUK, U ANs 9TOro He TpebyeTcsi MOBTOPHOCTH.

9.1.4.2 UcnbiTyeMble KOHLEHTPaLUKU Ans KOHEYHOTO OMbITa ONPEeAensioT Ha OCHOBE Pe3ynbTaToB UCHbI-
TaHusA no noabopy AuanasoHa KOHUEeHTpauui. Mcnonb3yior U BbIGUPAIOT HE MEHEE NATU KOHUEHTPaUMi, Kak
onucaHo B 8.1.1-8.2.1.

9.1.5 KouTtponum

B ucnbiTaHue BKMIOYAIOT KOHTPOIbHBIE COCYAbl, HE COAEMKALLME UCTIBITYEMOTO XMMUYECKOTO BELLECTBA,
HO coaepXKaLuue ocaioK, Npu COOTBETCTBYIOLLIEM KONUYECTBE NOBTOPHOCTEN (CM. 8.1.2-8.2.1). B TOM cny4ae,
€CI1 UCNONb30BaH PaCTBOPUTENb AN BHECEHUS UCTMILITYEMOrO BellecTBa (CM. 7.5.1), cneayeT A06aBuTb KOH-
TpOsib HAa PACTBOPUTESb C OCAJKOM.

9.1.6 TecT-cucrema

Mcnonb3yioT ctaTuyeckme cUcTeMbl. B MCKMIOUMTENBHBIX CRy4asx UCMONb3YIOTCA NOAycTaTudeckue unu
NPOTOYHbIE CUCTEMBbI C NEPUOAUYECKUM UMK NOCTOSIHHBIM OOHOBNEHMEM HAA0CaAO04YHON BOAbI, Hanpumep,
€CInn noKasaTenu KayecrBa BOAbl CTAHOBATCH HENPUroAHbIMU AN TECTOBOrO OpraHu3mMa, unu HapyluaerTcs
XUMUYECKOE paBHOBECUE (HAaMpUMeEpP, YPOBHM PACTBOPEHHOIO KUCNOPOAA NagaloT CAMULLKOM HU3KO, KOHUEH-
Tpauus BblAENEeHHbIX NPOAYKTOB MOBLILLAETCS CMMLUKOM BbICOKO UM MUHEPAarnbHbI€ BELLECTBA BbIMbIBAIOTCA
M3 ocajika U BnuSIIOT Ha 3HavyeHne pH w/unm >xxectkocTb BoAbl). OQHAKO NOAX0AAT U MOTYT ObiTb NPEANOYTU-
TenbHbLIMW ApYyrue MeTofbl yryylleHUs Ka4eCcTBa HaA0Ca04yHOW BOAbI, TaKUe Kak aspauus.

9.1.7 Kopm

JIMYMHOK KOPMSAT NPEANOYTUTENBHO KaXAblA AEHb UK HE MEeHee Tpex pa3 B Heaenio. Kopm ans pbi6 (cy-
CMEH3us1 B BOAE UIM MENKO U3MenbYeHHbIN KopM, Hanpumep Tetra-Min unu Tetra-Phyll; noapo6Hoe onu-
caHue cMm. B npunoxeHuu A) B konuyectee 0,25-0,5 mr (0,35-0,5 mr ana C. yoshimatui) Ha NUMUHKY B CYTKK
ABNAETCA AOCTATOYHbIM AN8 JIMYUHOK PaHHEro Bo3pacra B TedeHue nepsbix 10 cyt. HemHoro 6onbLie kopma
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Tpebyetcsa ansa nuinHok 6onee crapluero sodpacra: 0,5—1 Mr Ha NMMUUHKY B CYTKU SIBIIAETCA AOCTATOYHBIM ANA
ocTarnbHOro nepuoga ucnbitTaHusa. Konu4ecrtso Kopma CHWXAIOT BO BCex 06paboTkax U KOHTpore, ecrnu oTMme-
YeH pocT rpuboB Unu B KOHTpone Habniogaercs rmbens NMUUHOK. ECnn HEBO3MOXXHO OCTAHOBUTL POCT rpubos,
TO UCMbITAHWE MOBTOPSAIOT 3aHOBO. [1pW NCMLITAHUM BELLECTB C BLICOKOM aacopbupyiowiein cnocobHOCTbIO (Ha-
npumep, ¢ log K, > 5) unu BeLLECTB, KOBANEeHTHO CBA3LIBAIOLIMXCA C 0CAAKOM, KONNYECTBO KOPMA, HE0OX0-
aumoe ansa o6ecneyeHmns BbDKMBAEMOCTU U €CTECTBEHHOTO POCTa OPraHU3MoB, 400aBNSIOT K UCKYCCTBEHHOMY
ocaaky Ao nepuoga ctabunu3auuun. [ns 9Toro MCnonb3yloT PACTUTENbHLIA MaTepuan BMECTO KOpMa Ans pbid,
Hanpumep pobaensot 0,5 % (Cyxas Macca) Menko U3MenbYEHHbIX MUCTLEB Xryden kpanuebl (Urfica dioeca),
wenkoBuupl (Morus alba), knesepa nonsydero unu 6enoro (Trifolium repens), wnunata (Spinacia oleracea)
Unu Apyroro pactutenbHoro marepuana (Cerophyl unu aotda-uennionosa).

9.1.8 YcnoBusa uHKy6aumm

9.1.8.1 MpoBOAAT Nerkoe aspnposaHue Haf0CaA0YHOM BOAbI B UCMLITYEMBIX COCYAaX NPeANOYTUTESNILHO
B TeYeHue 24 4 nocne BHECEHUS NUYUHOK U MPOAOIDKAIOT B TEYEHUE BCEro UCNbLITAHWA (cnegyer cobnioaarb
OCTOPOXXHOCTb B OTHOLLEHUM TOTO, YTO KOHLEHTPaLMsA paCTBOPEHHOTO KUCNOPOAA HE AOMKHA CHKATLCS HUXEe
60 % ASV). Aapauuio NpoBOASIT Yepe3 CTEeKMSAHHYIO NacTepPOBCKYI0 NUNETKY, 3aPMKCUPOBAHHYIO HA 2—-3 CM
BbILLIE Cnos ocaaka (T. €. OAWH UMW HECKONbKO My3blpbKOB/CeK). B cnyvyae UCNbITAHWUA NETYUMX XUMUYECKUX
BELLECTB aspaLuio CUCTeMbl 0CaA0K — BOAA HE NPOBOASAT.

9.1.8.2 VcnblTaHWe NPOBOAAT NP NOCTOSIHHOW Temnepatype (20 £ 2) °C. Ana C. tentas n C. yoshimatui
PEKOMEHAYIOTCA TEMNEpPAaTypPbl COOTBETCTBEHHO (23 1 2) °C u (25 £ 2) °C. Ucnonb3ylot 16-4acoBOi CBETOBOW
nepuoa, u UHTEHCUMBHOCTb CBETa A0rmkHa cocTaenATbk oT 500 ao 1000 nk.

9.1.9 MpoOooMKUTENTILHOCTL BO3AENCTBUA

Bo3genicTeme HauMHaEeTCA C BHECEHUSA NIMYMHOK B 0O0TaLLEHHbIE U KOHTPOMbHbIE Cocyabl. MakcumanbHas
NPOAOIMKMTENBHOCTL BO3AEeNCTBUA cocTaBnseTt 28 cyt ana C. riparis u C. yoshimatui n 65 cyt ana C. fentas.
Ecnu komapbl BbINYNAAIOTCA paHbLLUE, TO UCMLITAHUE MOXHO 3aKOHYUTb MMHUMYM Yepe3 5 CyT nocne Bbiny-
NNeHus NocnegHei B3poCnon 0Cobu B KOHTPOne.

9.2 HaonwaeHus

9.2.1 Beinynnexnue

9.2.1.1 OnpenensitoT BpeMs BbINYNNeHUs U obLiee KONMMUYECTBO MOMHOCTLIO BbINYMUBLLUMXCS KOMApPOB
(camuoB 1 camok). CamuOB ferko ONpPeAenuTb N0 UX NEPUCTBLIM YCUKaM.

9.2.1.2 VicnbITyeMble COCyabl OCMaTPUBAIOT HE MEHEe TPeX pa3 B HEAEN!O Arnsi BU3yarbHOW OLIEHKM Nio6oro
aHOMarnbHOro noBeaeHus (Hanpumep, BbIXo4 U3 0CadKa, aHOMarnbHOE MaBaHWE) MO CPABHEHUIO C KOHTPOMEM.
B nepuoa npegnonaraemMoro BbiyNIEHUSA €XEAHEBHO MOACHUTLIBAIOT KONMMYECTBO BbUTYMUBLLUXCA KOMapOB.
Kaxkabll AeHb onpeaenstoT nomn M KONMYeCcTBO MOSTHOCTBLIO BbUTYNUBLLMXCS KOMapoB. locne waeHTudukauum
KOMapoB U3BeKaloT U3 COCyZ0B. PerncTpupyior niobble Knagku siul, OCTaloLLMECs 10 OKOHYAHMsI UCTIbITaHUS, a
3aTem Ux yaansior Ans npeaynpexxaeHusi NOBTOPHOrO BHECEHUS NIMUUHOK B 0CAA0K. Taloke permcTpupytoT Yucno
BMANMBIX HEBbIMYNUBLLUMXCS KYKONOK. PyKOBOACTBO NO ONPEAENEHUIO BbIMYNNEHUS NPUBEAEHO B NPUNOXeHuu I

9.2.2 PoCT U BbIXMBaeMOCTb

Ecnu npeacTaBnsaioT AaHHbIE NO BDKMBAEMOCTU U POCTY NUUMUHOK 3a nepsble 10 CyT, TO B HaYane ucrbl-
TaHuA B 00LLEE YMCNO UCTILITYEMBIX COCYA0B BKAOHAIOT AONONMHUTENBHBIE COCYAbl, YTOOLI X MOXHO ObINo uc-
nonbL30Barb B AanbHenwemM. Ocagok n3 3Tux 40NONMHUTENBHBIX COCYA0B NPOCEUBAIOT YEpPE3 CUTO C pa3MepoM
oTBepcTuin 250 MKM, KOTOpPOE 3aaep>xMBaeT NUYMHKK. Mokasarensamm rmbenu NUYMHOK ABMSETCS HENOABUXK-
HOCTb M OTCYTCTBUE peakLuuu Ha MEXaHU4YecKoe pasgpaxeHue. Takke NoACHMTLIBAIOT KONIMUECTBO FIMUMHOK,
KOTOpbIX HE yAanocb 0OHAPY>XUTb, U UX OTHOCAT K MEPTBbLIM (FIMYUHKK, KOTOPbIE NOrMbNKu B Ha4ane ucnbita-
HWUS,, MOIMKU NOABEPrHyTLCS MUKPOOHOMY pasnoxeHuio). Onpeaensior (6€3305bHYI0) CyXyl0 MAcCy BbDKUB-
LLUMX NIMYMHOK HA UCTIbITYEMbI COCYA U PACCUUTBLIBAIOT CPEAHION UHAMBMAYANbHYIO CyXyl0 Maccy Ha cocya.
PekomeHayeTcsa onpeaenuTb BO3PAaCT BbDKUBLUMX MUYMHOK; ANSA 3TOF0 U3MEPAIOT LUIMPUHY FOSIOBHOM Kancyrnbl
y Kaxkgou ocobu.

9.3 AHanuTu4yeckue onpeaerieHUA

9.3.1 KOHUeHTpauma ucnbiTyeMoro sewecTsa

9.3.1.1 Mepen Hayanom ucnbiTaHusa (T. €. Nepes BHECEHMEM NNYMHOK) OTOMpaloT NpoSbl 06BLEMHOrO
ocajka He MeHee YeM M3 0aHOoro obpaboTaHHOro cocyaa AN aHaNUTUYECKOro onpeaeneHus KOHUEHTpauum
UCMbITYEMOrO BELLECTBA B 0caake. B Hauane ucnbiTaHnsa aHanuanpyloT Kak MMHMMYM Npo0bl HAA0CaA04HON
BOAbI, MOPOBOI BOAbI M 0caaka (CM. 9.1.2), a B KOHLE UCMbLITAHUA aHanu3y NOABEPraloT yKasaHHble Npoobl
TONbLKO NPU CAMOI BbICOKON KOHLEHTPaLMKU U NpyU OAHON Gonee HU3KOI KOHUEHTpauuu. PesynbraTtel onpeae-
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NEeHns KOHUEHTPAaLMM UCMbITYEMOrO BELUECTBa NPeaoCTaBnAlT MHdopMaLuio 0 noseaeHuu/pacnpegeneHum
UCMbITYEMOrO BELLECTBA B CUCTEME BOAA — 0CaAO0K.

9.3.1.2 Mpu npoBegeHNn NPOMEXYTOUHbIX U3MEPEHUI (Hanpumep, Ha 7-e CyT) U ecnu Ans aHanusa
Tpebytotcsa GonbLume npodbl, KOTOPLIE HEBO3MOXHO 0TOOpPaTh M3 UCMbLITYeMbIX COCYA0B, HE HAPYLUUB TECT-
CUCTEMY, aHaNUTMYECKNE N3MEPEHNUst NPOBOAAT HA Npobax U3 AONONMHUTENbHBLIX UCTLITYEMbIX COCYA0B, NOA-
FOTOBMNEHHbLIX @HANOrMYHbIM 06pa3oM (BKMOYas NPUCYTCTBME TECTOBLIX OPraHM3MOB), HO HE UCMOMb3yeMbIX
Ansa 6uonormyeckmx HabnwaeHWi.

9.3.1.3 [nA BblAeneHns NopoBOi BOAbI PEKOMEHAYETCA NPOBOAUTL LEHTPUAYrMpoBaHue, HanpuMmep
npu 10000 g u 4 °C B TeueHue 30 MuH. OgHaKO ecnu UCNLITYEMOE BELLECTBO HE aAcopbupyeTcsa Ha uneTpax,
TO AONYCTUMO ChUnbTpoBaHue. B HEKOTOPLIX CRy4asx HEBO3MOXHO ONPEAEnUTb KOHLUEHTPAaLMIO UCTbITYEMOro
BeLUeCcTBa B NOPOBOI BOAE, MOCKOMbKY pasmep Npobbl ABMSAETCA CAULLUKOM ManeHbKUM.

9.3.2 PU3UKO-XMMMYECKNE noKasaTenm

M3amepsiioT pH 1 TemnepaTtypy UCNbITYeMbIX COCYA0B COOTBETCTBYIOLLMM 06pa3oM (cM. 6). B Hauane u
KOHLE MCMbITAHUSI OMPEAENSIOT XXeCTKOCTb BOAbI U COAEPXKaHUEe aMMUaKa B KOHTPONbHbLIX COCYAaX U B OAHOM
UCMbITYEMOM COCYAE C CaMOW BbICOKOW KOHLEHTpaLMei.

10 [aHHbIe U OTYET O NpoBeAeHUU UCTbITaHUA

10.1 O6paboTka pe3ynsraTtoB

10.1.1 Llenbio 4aHHOrO UCNbITaHWUS ABNSETCA ONpeaeneHne BANSHMA UCMbITYEMOTO BELLECTBA Ha CKO-
pOCTb pPa3BUTUA M 00LLee YNCMO NOJTHOCTbLIO BbINYNUBLUKMXCA KOMApoB (CaMLIOB U CaMOK) UK, B Cryyae npo-
BEAEHUA UCNbITaHUA No oueHke adypekTa B TedeHne 10 CcyT, — Ha BbIXXKMBAEMOCTb U MacCy NMYNHOK. Ecnn oT-
CYTCTBYIOT CBEAEHUA O CTAaTUCTUYECKU JOCTOBEPHON PasfiMyHON NOMOBON YYBCTBUTESIbHOCTU, TO pPE3ynbTaThl
no camuyam U camkam 06beLI,VIHFIIOT Ana ctTatTUCTU4eCcKoro aHanuaa. Pasnuuua B nonosom YyBCTBUTENbHOCTU
MOXHO ONpeAenuTb CTaTUCTUYECKU, HanpuMep B Tabnuue UCnbITaHus xz —r - 2. Npn HeoBxoaAMMOCTU Yepes
10 cyT onpeaensitoT BbDKMBAEMOCTb IMYUHOK U CPEAHIO UHAUBUAYANbHYIO CYXY0 MacCy Ha OAUH COCyA.

10.1.2 S(pdeKTUBHBLIE KOHLEHTPALMKN, BbIPAXKEHHbIE MO CYX0N Macce, NPeAnoYTUTENBHO pacCHUTLIBATbL
Ha OCHOBE YCTAHOBMEHHbIX KOHLEHTpauuii B 0cagke B Ha4vane ucneltadus (cm. 9.3.1.1).

10.1.3 Onsa pacuerta Toukn ECg, unu gpyroit EC, NCMonb3yioT CTaTUCTUKY Ha COCYA B KauecTee haKTu-
YEeCKuUx noBTOpHOCTEN. Mpu pacyeTe AOBEPUTENLHOIO UHTEPBana ana nodon EC, yunTeiBalor Bapuadens-
HOCTb MEXay CoCyAamMu, UMK €10 MOXHO npeHebpeyb, ecnu AoKasaHo, YTo aTa BapuabenbHOCTL ABnsieTcs
He3HauuTenbHOW. MNpy onpeaeneHMn Moaenu METOA0M HAMMEHbLUMX KBaApaToB NPOBOAAT Nnpeobpa3oBaHue B
CTaTUCTUKY Ha COCYA AMNA MOBbILLEHNS OQHOPOAHOCTH Ancnepcuun. 3HaveHna EC, paccumTbiBaloT nocne npe-
obpasoBaHue acpchekTa B UCXOAHOE 3HAYEHHE.

10.1.4 Ecnu cTaTucTuyeckuit aHanu3 ocHosaH Ha onpeaeneHun NOEC/LOEC nytem npoBepku runo-
Te3bl, TO CneayeT y4utbiBaTb BapuabenbHOCTb Mexay cocyaamu, Hanpumep «uepapxmueckum» ANOVA.
AnbTepHaTUBHO NOAXOAAWMMM ABNAIOTCA Gonee owmbKoyCTONWYMBLIE KpuTepuM [21] B TEX cUTyaumsix, Koraa
UMEIOTCA HapyLeHus o6bl4HbIX NpeanonoxeHuin ANOVA.

10.1.5 Nokasarenb BbINIyNNeHUA

10.1.5.1 MNMokasarenu BbiNyNNEHNA ABAAIOTCA AUCKPETHLIMU AAHHLIMU, U UX MOXHO aHanNU3MpoBaThb C
NMoOMOLLBIO KpuTepusa KoxpaHa — ApmuTax@, NPUMEHEHHOTO NOLLAroBO, rAe NnpeanonaraeTtcsi MOHOTOHHAsA
3aBUCUMOCTb «KOHLUEHTpaunsa — addekT», U 9TU AaHHble COBNAAAloT ¢ 3TUM npeanonoxeHnem. B npotus-
HOM Cry4yae MCMonb3yloT TOYHBIN Kputepun duwepa unu kputepuin Mentens — XeH3ens ¢ nonpaBKoW
BoHdeppoHn — Xonma p-3HaveHuin. Ecnu umeerca aokasarenbcreo 60nbLuoi BapuabenbHOCTH Mexay no-
BTOPHOCTSIMM B OAHON W TOIN e KOHLUEHTPaLum, 4TO ykasbiBaeT Ha GUHOMUHanNbLHOE pacnpeaeneHue (4acro
OTHOCUTCA K «9KCTPaBMHOMMHANLHON» Bapuauuu), TO TOraa UCNOsb3YIOT pobacTHbIl kpuTepuit KoxpaHa —
ApMuUTaxa U TOYHbIN KpuTepui duwepa, HanpuMmep, NPeANOXeHHLIN B [21].

Onpeaensiior CyMmMapHOe KONUYECTBO BbISTYNUBLUNXCA KOMAPOB Ha COCY/ 1, M AENSAT HAa YNCAO BHECEHHBIX

AMYNHOK N,
ER=—, M

rae ER — nokasarenb BblynneHus;
N, — 4UCIO BbIMYNMBLUUXCS KOMAPOB Ha COCyA,
N, — 4MCrO BHECEHHBIX NMYMHOK HA COCYA.
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10.1.5.2 AnsrepHaTuBOM#, KOTOpas Haubonee noaxoauT AnsA 6onbLMX BLIGOPOK NPO6 NPU HaNU4MKM AKC-
TpabuHOMUHanNbLHO aucnepcum, sBnsieTca obpaboTka nokasarens BbifynfeHus B BUAe NOCTOSIHHOMO adhdpek-
Ta U UCNOMb30BaHME TAKMX METOAOB, Kak KpuTepuin Bunbsimca, ecnu npeanonaraetca MOHOTOHHAA 3aBUCK-
MOCTb KOHLeHTpauus — apdekT u coBnagaer ¢ AgaHHbiMU ER. Mpu OTCYTCTBUU MOHOTOHHOCTM NOAXOAUT
kputepuii [laHHeTa. BonbLias BeiOOpka Npob 03HAYaeT B JAHHOM CRy4Yae KONUYECTBO BbISTYNMUBLUUXCS NINYU-
HOK M KONIMYECTBO HEBBINYMUBLLMXCSA NMUYUHOK B 000MX cnyyasx B 6onee nATM NOBTOPHOCTAX (Cocyaax).

10.1.5.3 Ans npumeHeHus metonoB ANOVA sHaueHus ER BHavane nogsepraioT npeoGpa3oBaHuIo «apKCu-
HYC — KBaApaTHbIii KOPEHbY UNU Npeobpa3oBaHuio No MeToay Thioku — dpumaHa AN NONyYEHUst NPUMEPHOTO
HOPMAanbLHOIO pacnpeaeneHus u ypaBsHMBaHusa aucnepcuid. [Npu ucnonb3oBaHuu aGCONOTHLIX YacTOT NPUMEHS-
10T KpuTepuin KoxpaHa — ApmuTaxka, TOUHbIM Kputepuin Puiepa unu Mentena — Xensens. MpeoBpasosaHue
«aPKCMHYC — KBAPATHBI KOPEHb» PACCUNTLIBAIOT KaK aPKCUHYC (CMHYC™!) OT KBaAPAaTHOrO KOPHA ER.

10.1.5.4 [na nokasarenei BbUTYINIEHUA PACCUMTBLIBAIOT 3HaueHus EC , NCNONk3ys perpeccuoHHbLIN aHanms
(unu Hanpumep, npobut [22], norut, aHanu3 Beibynna, noaxoasiuee nporpamMmHoe obecneqenne u T. n.). Mpu He-
BO3MOXXHOCTW NPUMEHEHUS1 PErPECCUOHHOIO aHanu3a (Hanpumep, Npu HanNM4YUM MeHee ABYX YacTUYHbIX 3hPEKTOB)
MCMONb3YIOT ApyIMe HenapameTpuyeckne METO/Ibl, TaKMe KaK CKONMb3SILLee cpeaHee Un NPOCTas MHTEPnonaums.

10.1.6 CxopoCTb pa3BuTUA

10.1.6.1 CpeaHee BpeMs pa3BuTusl NpeAcTaBnsier coboin cpeaHuin BPEMEHHOW UHTEPBAN MexXay BHece-
HUEM NUYNHOK (CyTKM O MCMbITAHUST) U BbINYMIIEHMEM OMbITHOW rPynnbl KOMapoB. [na pacyeta pakTU4ecKoro
BPEMEHM Pa3BUTUS YUUTBLIBAIOT BO3PACT JIMUMHOK HA BPEMSA BHECEHUSA. CKOPOCTb pa3sBUTUA SBRSETCA 0OpaTHON
BENUYMHON BpeMeHu pa3sutus (eauHuua: 1/cyT) U npeacraBnser CKOPOCTb Pa3BUTUA NIMYMHKKU, KOTOPOE UMe-
€T MeCTO B CyTKU. CKOpPOCTb pa3sBUTUS NPEANOYTUTENbBHA ANS OUEHKW AAHHLIX UCMbITAHUIA NO TOKCUYHOCTU C
0CaZIKOM, NMOCKOMbKY €ro ANCNEpPCUst HUXKE U AaHHbIe SBMSIOTCA 60onee 0gHOPOAHLIMU U BNMKE K HOPMANbLHOMY
pacnpeaeneHuio no CPaBHEHMIO CO BpEMEHeM pa3BuTus. CneaoBatenbHo, AnA OLUEHKU CKOPOCTU Pa3BUTUSA UC-
nonb3yoT MOLLHBIE MapaMeTpuyecknue KpUTEPUMU, HO He ANs BpeMeHn pa3euTna. [Ana ckopocTu pa3BuTus B BUAE
NocTosAHHOrO achchekTa 3HaueHus EC, ycraHaBnmealoT ¢ MCNONL30BaHMEM PEFPECCUOHHOTO aHanusa [23], [24].

10.1.6.2 [ina cneayloLwmx CTaTUCTUYECKUX TECTOB KONMMYECTBO KOMapoB, HabnaaeMoe Npy UCMbITaHUK
Ha CYTKM X, MPUHUMAIOT 32 KONUYECTBO BbUTYMUBLLMXCA KOMapoOB Ha CpeaHUN BPEMEHHOW MHTEpBan Mexay
cyTKamu X U cyTkamu x — I (I = gnvHa uHTepeana Mexay onpeaeneHusamm, 06biuHo 1 cyT). CpeaHIol CKOpOCTb

pa3BMTUA Ha COCYA, X , pacCUUTLIBAKOT NO hopmyne

— m fx;
X = Z/=1%’ @

rae: X — CPEAHSS CKOPOCTb Pa3BUTUS HA COCYA;

i — WHTepBaN Mexay onpeaeneHUAMK;

m — MakcuManbHOe YMCNO MHTEPBANOB MEXAY ONpeneneHUsIMU;

f, — YMCNO BbIMYNMBLUMXCA HACEKOMbIX B UHTEPBANE MEXy ONpeaeneHUsMM i;

N, — 06LYee KOMMYECTBO BbINYNMBLUMXCS HACEKOMBIX B KOHLIE UCTIbITAHUS (ZXF);

X; — CKOPOCTb PasBUTUS BbIyMUBLUMXCS HACEKOMbIX B MHTEPBANE MEXAY ONpeaeneHUsMM i.

1

LY
cym; — 0

rae: cym; — CyTKW onpeaeneHus (CyTku nocne BHECEHUS),
li  — AnuHa nHTepBana Mexgy onpeaeneHusmMm i (CyT, 0BbI4YHO 1 CyT).

©)

X; =

10.2 OTyYyeT 0 NpOBeAEHUMN UCTIbITAHUA

OTyYeT 0 NpoBEAEHUM UCTIbITAHUSA JOHKEH COAEPXKaTb CreayoLLyo MHEPOpMaLIMIO:

10.2.1 AcnbITyemoe BeLecTBO:

- domsnyeckas npupoga u npu HeoBXoANMOCTU PUINKO-XUMUYECKME CBONCTBA (PacTBOPMMOCTb B BOAE,
JaeneHue napa, kKoaduumMeHT pacnpeaeneHus B novse (Unu B 0cagke, €CNu TakMe AaHHbIE UMEIOTCS), CTa-
OMNBHOCTL B BOAE U T. .);

- JaHHbIe No xuMuyeckon uaeHtTudukauum (obuiee Ha3BaHue, CTPYKTypHas dopmyna, Homep CAS
U T. M.), BKIOYAA YUCTOTY U aHANUTUYECKUA METOA KONMUYECTBEHHOTO ONpeaeneHus UCMbITYEMOro BeLLecTBa.

10.2.2 Bug TecToBOro opraHusma:

- UCMNOSb3YEMbIE TECTOBbLIE OPraHU3Mbl: BUA, HAYYHOE Ha3BaHUE, UCTOYHUK OPFraHU3MOB U YCIOBUSA KyIb-
TUBUPOBAHUS;
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- MHbopMaumsa no obpaLLeHnto C Knaakamu UL, U IMYMHKaMU;

- BO3paCT TECTOBbLIX OPraHM3MOB NPU BHECEHUW B UCTLITYEMbIE COCYAbI.

10.2.3 YcrnoBua ucCnbITaHUs:

- UCMONb3yEMbIN 0CAAO0K, T. €. MPUPOAHbLIA NN UCKYCCTBEHHbIN 0CaaokK;

- ONsi NPMPOAHOro 0cajaka: UCTOMHUMK M onucaHne mecta otbopa npob ocagka, BKMIOYas No BO3MOXHO-
CTU NCTOPUIO 3arpsI3HEHUS; XapakTepucTuku: pH, coaepxaHue opraHmyeckoro yrnepoaa, cootHoweHne C/N u
rpaHynomerpus (npu Heo6xoauMOoCTI);

- MPUrOTOBMIEHNE NCKYCCTBEHHOMO 0CafKa: KOMMNOHEHThLI U XapaKTEPUCTUKKU (COAEPXKaHNE OpraHUYECKo-
ro yrnepoga, pH, BMaxHoCTk U T. N. B HA4ane UCNbITaHus);

- MOAroTOBKA WUCMLITYEMOW BOAbI (€CNM UCNONbL3YIOT BOCCTAHOBIMEHHYIO BOAY) M XapaKTEPUCTUKMN (KOH-
LUeHTpauus kucnopoaa, pH, npoBoAUMOCTb, XKECTKOCTb U T. N. B HA4arne UCMbITaHus);

- BbICOTa Cnos 0cajka u HaaoCaa04HON BOAbI;

- 06bem Hagoca04HON BOALI M NOPOBON BOAbI; MAacca BRAXXHOro ocagka ¢ u 6e3 noposoli BOAbI;

- UCMbITYEMbIE COCYAbI (MaTepuan u pasmep);

- METOZJ NMPUroTOBNEHUA CTOKOBbLIX PACTBOPOB M UCMbLITYEMbIX KOHLIEHTpaLUK;

- BHECEHWE UCMbITYEMOTr0 BELLECTBA: UCMONMb3YEMbIE UCTILITYEMBIE KOHLIEHTPaLUKU, KONMYECTBO NOBTOP-
HOCTEN U NPUMEHEeHUe pacTBopuTens (Npu HEOBXOAMMOCTH);

- ycnoBus MHKyGauuu: Temneparypa, CBETOBOW LMK W MHTEHCUBHOCTb, adpauuns (4acToTa u UHTEHCHUB-
HOCTb);

- nogpo6bHas MHpopmaumsa 0 KOPMINEHUM, BKIIOYAs TUN KOPMa, ero NOAroTOBKY, KONUYECTBO U PEXUM
KOPMIEHMS.

10.2.4 Pesynbrarbl:

- HOMMHAnNbHbLIE UCTMbITYEMbl€ KOHLIEHTPALUW, YCTAHOBIIEHHBIE UCTILITYEMbIE KOHLUEHTpauUn U pesynb-
TaTbl BCEX aHanM30B MO ONpegeneHuto KOHLEHTPAaLMM UCTILITYEMOTO BELLIECTBA B UCNLITYEMOM COCYAE;

- Ka4yecTBO BOAbI B UCMbLITYEMbIX cocyaax, T. €. pH, Temneparypa, coaepxaHue pacTBOPEHHOro KUCno-
poaa, XXeCTKOCTb U YPOBEHb aMMUaKa;

- BO3MELLEHME UCMapUBLLECA UCTIBITYEMOI BOAbI, €CAW 3TO UMENO MECTO;

- KONMM4YeCTBO BbINYNUBLUMXCH KOMapoB (CaMLOB M CAMOK) Ha COCyA U B CYTKM;

- KONMUYECTBO NMMYMHOK HEBBINYMUBLUMXCA B KOMapoB Ha COCYA;

- cpedHsisl HAUBUAYyanbHas cyxast Macca NIMYMHOK HA COCyA U Ha CTaauIO pa3BuTuA (Mpu HEOBXOAUMO-
CTH);

- MPOLEHT BbINYNMEHUs1 HA NOBTOPHOCTb U UCMbITYEMAsA KOHLEHTpauus (CyMMapHOe KONMMYeCcTBO CaMm-
LIOB U CaMOK HACEKOMBIX);

- CpedHsIs CKOPOCTb PasBUTUA MOMHOCTbLIO BbINYNMBLUMXCS KOMApPOB HA MOBTOPHOCTb U Kaxaylo obpa-
60TKy (0ObEANHEHHOE KONMYECTBO KOMApOB (CaMLIOB U CaMOK));

- 3HAYeHMs TOKCMYECKUX KOHEYHBIX TOYEK, Hanpumep EC, (1 COOTBETCTBYIOLIME JOBEPUTENbHLIE UHTEP-
Banbl), NOEC n/unn LOEC, cTatTucTu4eckne Metodbl, MCNONb30BaHHbIE ANA UX ONpeaeneHus;

- obcyxaeHne pe3yneTatoB, BKMoYasi noboe BRNUsSHUE HA pe3ynbraTbl UCNLITAHMSA, BO3HUKAKOLWLEE 3a
CYeT OTKMOHEHMI OT HAacToALIero cTaHaapTa.
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MpunoxeHune A
(pexomMeHayemMoe)

PekomeHAaaUumn no KynstusmpoBaHuto Chironomus riparius

1 JInumHkM Chironomus KyNsTUBMPYIOT B KPUCTaMM3aLMOHHBIX Yallkax unu 6onee KpynHbIX KOHTeWHepax. Menkuid
KBapLeBbIA Mecok pacrnpedenstoT croeM BbicoToih npumepHo 5-10 cMm Haj AHOM KOHTeWHepa. Bbino nokasaHo, 4To
Knseneryp (Hanpumep, Merck, Art 8117) aBnsieTca nogxoAsawmMM cybcTpaTom (4OCTaToOYMHLIM SBNAeTcA 6onee TOHKUIA
crovi B Heckonbko MM). 3aTeM fobaBnstoT COOTBETCTBYIOL YO TpeboBaHNAM BOAY Ha BbLICOTY HECKOMbKO CM. YpOBEeHb
BOAbI MOMOSTHSKOT NpyU HEOBXOAMMOCTW AN BOCCTAHOBMEHWSA NOTEPb B pesynbraTe UCMapeHws U NpeaynpexaeHns Bbl-
cbixaHus. Boay 3ameHsitoT npu HeobxogumocTu. [MpoBoasaT nerkyto aspauuio. Cocyabl C KyNsTUBMPYEMbIMU NTMYUHKaMK
HaxoAATcs B Nogxofslen Kamepe, KoTopas OyAeT npefynpexaars BbINET BLINYMUBLUMXCA B3pocnbix ocobei. Kamepa
ZormkHa 6biTb gocTaTovHo BonbLuoii, 4Tobkl 06ecneynTb poeHWe BbIMYNUBLUMXCS B3pocnbiX ocobell, uHade He ByaeT npo-
NCXOAUTL KOMyNAUMS (MUHUManbHbBIR pasMep cocTasnseT npuMepHo 30 x 30 x 30 cM).

2 KaMepbl HaxofsaTcs NpW KOMHaTHOW TeMnepaType Wiv npu NOocTOSHHOW TemnepaType OoKpyXatowei cpefbl
(20 £ 2) °C co cBeTOBLIM NEPUOAOM 16 U CBET (MHTEHCUBHOCTL NpuMepHo 1000 nk), 8 4 — TemHoTa. MMetoTca AaHHbIe,
YTO BNaXHOCTb Bo3ayxa MeHee 60 % OTHOCUTENBHON BN@XHOCTN MOXET TOPMO3UTL PENPOAYKLNIO.

Boga ana pa3sefeHus

3 WcnoneaytoT ntobyto cooTBETCTBYOLLYIO TpeboBaHNAM NPUPOAHYIO MU UCKYCCTBEHHYIO Bogy. OBbIMHO Mcnonb3y-
FOT KOMOAE3HY0 BOAY, AEXNOPUPOBaHHYIO BOLONPOBOAHYIO BOAY U UCKYCCTBEHHBbIE cpelbl (Hanpumep, cpeaa Elendt «M4»
unm «<M7», cM. Huxe). [Meped NpMMeHeHeM BoAyY aspupytoT. [Npn HeoBXoAMMOCTM KyrnsTypanbHyto Bofly 0GHOBISIIOT, OCTO-
POXHO CNBasA UMK OTKa4nBas UCMOMBL3OBAHHYIO BOAY U3 COCYA 0B AM1A KYNETUBUPOBaHUSA, HE HapyLuas Tpy6bodeK MUUUHOK.

KopmMreHue nn4mHoK

4 JInanHok Chironomus KOPMST XNOMbEBUAHBIM KOPMOM Ans pei6 (Tetra Min®, Tetra Phyll® unu kopmom ans pui6
Opyrov aHanoru4Ho Mapku) U3 pacdeta npuMepHo 250 Mr Ha cocya B cyTku. KopM BHOCAT B BUAE CyXOro pasmernsyeH-
HOro rnopoLLKa unu B Buae cycneHsun B soge: 1,0 r xnonsesngHoro kopma gobaenatot K 20 MmN BoAbl ANs passBefeHus U
repeMeLLMBatoT 4115 NONyYeHUs O4HOPOAHON cMech. TaKyto CYCrieH3uUo CKapMUBaloT U3 pacdeTa 5 Mn Ha cocyz B CYTKU
(Nepen ucnoneaoBaHneM BCTPAXUBAKOT). JTMUMHKKM Bonee cTaplLuero Bo3pacTta nonyyator 6onbLiuee KoNUYecTBo KopMa.

5 KopmMrieHune KoppeKTupytoT B 3aBUCUMOCTM OT Ka4ecTBa BOALI. Ecnu kynsrypansHasa cpefa CTaHOBUTCA «KMYTHON,
TO KONMYeCTBO BHOCMMOTO KopMa YMeHbLUatoT. [lobaBneHne KopMa TLaTenbHO KOHTPOnupYIoT. CAnWKOM Manoe Konuye-
CTBO kopMa ByaeT Bhbi3biBaTk NepecerieHne MMYUHOK Mo BOAHOM KOMOHKE, a CrMLKOM 6onbluoe Konu4ecTso kopma byaeT
BbI3blBaTb NOBLILLIEHHYIO MUKPOBNONOrYECKyo aKTUBHOCTb U CHUXEHWE KOHLEHTpauun kucnopoga. Oba dakropa mMoryT
NPUBOANTE K MOHMXKEHHBIM CKOPOCTSIM pOCTa.

6 MNpwn 3aknagke HOBLIX COCYA0B ANSA KYNETUBUPOBAHUA TaKKe MOXHO J,06aBNsATL HEKOTOPLIE 3eNeHble BOAOPOCNN
(Hanpumep, Scenedesmus subspicatus, Chlorella vulgaris).

KopmneHue BbINyNMBLUMXCA B3pocnbiX ocobent

7 HekoTopble skcnepuMeHTaTopbl NPEANOXUAN UCNONb30BaTh BaTHLIE Nariovku, NPONUTaHHbIE HaCbILLEHHbIM pac-
TBOPOM caxapo3bl, cryXalliue B ka4ecTse KopMa AN BbINYNUBLLMXCA B3POCHbIX 0COBeiA.

Beinynnexue

8 Mpu Temnepartype (20 + 2) °C B3pocnble 0cobn Ha4UHALOT BLINYMATLCA B cocyiaxX ¢ KyNnsTUBUPYEMBIMUA JTUHUH-
KaMu npumepHo vepe3 13-15 cyT. CamuoB Nerko oTNMYUTL NO NEPUCTLIM YCUKaM.

Knagku auy

9 Mocne nosiBNeHUsA B3pocsbiX 0cobeil BHYTPU Kamepbl ANs KyNETUBUPOBaHWUS BCe COCYAb! ANSA KyNBTUBMPOBaHMS
JIMYMHOK TLaTeNbLHO OCMAaTPUBALOT TPU pasa B HEAENIO Ha OTNIOXEHUE CTYEHUCTLIX KIafaoK aul. Ecnn oHW NpucyTCTBYIOT,
TO KNafKy siuL, OCTOPOXHO yaansior. Ee nepeHocAT B Hebonbluyto Yallky, cogepxallyto npoby Boabl AN KynNsTUBMPOBa-
HUA. Knagky sauu ucnonb3yloT ANSA 3aKnagku HOBOro cocyfa AN KynsTUBUpPOBaHWUA (Hanpumep, 2—4 Knajku suu/cocya)
WK UCNONb3YHOT ANA UCNLITAHUA TOKCUMHOCTH.

10 JIMunHKM NepBoON CTaguu pa3BUTUA BbINYNNAIOTCA Yepes 2—3 CyT.

3aknagka HoBbIX KyNbTypanbHbIX COCYA0B

11 Mocne nony4YeHWA KyNeTyp 3aknafblBatoT HOBbIE COCYAbI AN KYNIETUBUPOBAHUA NUHYNHOK KaXAYI0 HEAENo unu
pexe B 3aBUCMMOCTH OT TpeboBaHWii ucnbiTaHns, yaanas 6onee crapble cocyabl NOCHe BbINYNNEHUA B3pOCIbIX KOMapoB.
Mcnonb3ys Takyro CUCTEMY, MOXHO NONYYUTb PErynapHYo NPoAYKLMIO B3pocsbix ocobeil Npy MUHUMANbHBIX YCUITUSIX.

MornyyeHune ucnbiTyemelx pactBopoB «M4» n «M7»

12 Elendt (1990) onucan cpeny «M4». Cpeay «M7» roToBAIT, Kak U cpegy «M4», 3a UckniodeHUeM BELLECTB, Npu-
BefleHHbIX B Tabnuue A.1, KOHUEHTpaLUM KOTOPLIX B YeTbipe pa3a Huxe B cpefie «M7», ueM B cpeae «M4». B nutepatype
onucaHo npurotosnexue cpegbl «M7» (Elendt, nepcoHanbHoe coobuyenune). UcnbiTyeMblilt pacTBop He creflyeT roToBUTb
B cootBeTCTBMM C Elendt 1 Bias (1990) ans koHueHTpauuit NaSiO; - 5SH,O, NaNO3, KH,PO4 n K,HPO,, KoTopble He noa-
XOASAT ANSA NPUrOTOBNEHUSA CTOKOBBLIX pacTBOPOB.

10
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MpurotoBneHue cpeabl «M7»

13 Kaxablih cToKoBLIA pacTBop () rOTOBAT NO OTAENLHOCTU, U 0BbefMHEeHHbIN cToKoBbIA pacTBop (ll) nonyyatoT
13 AaHHLIX CTOKOBLIX pacTeopoB | (cMm. Tabnuuy A.1). 50 mMn obbeauHeHHoro cTokosoro pacTteopa (Il) u onpeaenexHHoe
KONU4eCTBO KaX/Aoro CTOKOBOMo pacTBopa MakpoafieMeHTOoB, NpuBeAeHHbIX B Tabnuue A.2, aoBoaaTt Ao 1 n JeMoHn3npo-
BaHHOIi Bofoii ¢ nonyveHneM cpefbl «M7». CTOKOBbI pacTBOp BUTaMUHOB rOTOBAT AoGaBNEHUEM TPeX BUTaMUHOB K fieu-
OHWU3WUPOBaHHON BoAe, Kak nokasaHo B Tabnuue A.3, n 0,1 Mn o6beAUHEHHOTO CTOKOBOIO pacTBOpa BUTaMUHOB AiobaBnsioT
K KoHe4Hol cpefie «M7» HenocpeACTBEHHO Nepes NpUMeHeHNEM (CTOKOBbLIA pacTBOP BUTaMUHOB XPaHST 3aMOPOXEHHbBIM
HebonbWKUMKU nopuuaMu). Cpealy aspupyioT U CTabUNU3npytoT.

Bubnuorpadus

1 BBA (1995). Long-term toxicity test with Chironomus riparius: Development and validation of a new test system.
Ed. by M. Streloke and H. Kopp. Berlin, 1995.

Tabnuya A.1— CToKoBble pacTBOPbl MUKPOINEMEHTOB AN cpeabl M4 n M7

Zo 1 1 AeVoHW3NpOoBaHHOM
BOAOW, Mr

npurotoBneHus cpeasl M4 u M7,

Ana nonyyeHns o6beAUHEHHOTO
cTokoBoro pactsopa (l1)
Konuuecro, CMeLLMBaloT crejyoLyue KoHeuyHas KoHLeHTpaLmsa
noeec.)q ?";_IHoe Konu4yecrtBa CTOKOBOIO B UCMbITYyeMbIX pacTBopax,
CtokoBble pacTeopsbl (l) .qew'%uwsupo- pactBopa (I) u posoaAT go 1 n Mmr/n
o . AENOHU3NPOBaHHON BOAOW,
Banuor;o,qou, M
M4 M7 M4 M7
H3BO5" 57190 1,0 0,25 2,86 0,715
MnCl, - 4 H2O1) 7210 1,0 0,25 0,361 0,090
Lict M 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,MoO, - 2H,0" 1260 1,0 0,25 0,063 0,016
CuCl, - 2H,0" 335 1,0 0,25 0,017 0,004
ZnCl, 260 1,0 1,0 0,013 0,013
CoCl, - 6H,0 200 1,0 1,0 0,010 0,010
KI 65 1,0 1,0 0,0033 0,0033
Na,SeO5 43,8 1,0 1,0 0,022 0,0022
NH,Vos 11,6 1,0 1,0 0,00058 0,000058

Na,3ATA - 2H,012) 5000 20,0 5,0 2,5 0,625
FeSO, - 7TH,0M?) 1991 20,0 5,0 1,0 0,249

) NanHble BellecTBa pasnuyaroTest B M4 1 M7, kak yKkasbiBanocs BhilLe.

2) [laHHble pacTBOpLI FOTOBSAT MO OTAENLHOCTH, 3aTeM CINBAKT BMECTe 1 cpady e aBTOKMaBupyHoT.
Tabnuya A2 — CToKoBble pacTBOPLlI MakpoaneMeHToB Ans cpeabl M4 n M7
Konn4yecTtBo CTOKOBBIX pacTBopoOB KoHeuvHas

KonmuecTso, AoBeAeHHoe MaKpoaneMeHTa, nobaeneHHoe Ana KOHLEeHTpaunAa

B UCMbITYEMbIX

MR/ pacTBopax, Mr/n
CaCly - 2 H,0 293800 1,0 293,8
MgSO, - 2 H,0 246600 0,5 123,3
KClI 58000 0,1 5,8
NaHCO4 64800 1,0 64,8
NaSiO; - 9 H,0 50000 02 10,0
NaNO, 2740 0,1 0,274
KH,PO, 1430 0,1 0,143
K,HPO, 1840 0,1 0,184

11
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Tabnunya A.3 — CToKOBbIE pacTBOpLI BUTaMUHOB ANs cpegbl M4 n M7

Konn4yecTBo CTOKOBbLIX pacTBo-
KOJ‘II/NeCTBO, AoBeeHHoe OB BUTaAMUHOB, ,quaBneHHoe KoHeuyHas KOHLEeHTpa-
Ao 1in ,EI,EI/IOHI/I3I/IPOBaHHOI7I AnAa npurotToBneHnA cpebl LUMA B UCNbITyeMbIX
BOAOW, Mr M4 n M7, pacTBopax, Mr/n
Mn/n
TwamuH rugpoxnopug 750 0,1 0,075
LinaHokoGanamut (B12) 10 0,1 0,0010
BuotuH 75 0,1 0,00075
Buonuorpadusn

Elendt B.P. (1990): selenium deficiency in Crustacean. Protoplasma, 154, 25-33.

Elendt B.P. & W.-R. Bias (1990): trace nutrient deficiency in Daphnia magna cultured in standard medium for toxicity
testing. Effects on the optimization of culture conditions on life history parameters of D. magna. Water Research 24(9),
1157-1167.
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MpunoxeHue

(pexkomeHayemoe)

MpuroToBreHne UCKYCCTBEHHOrO ocaaka

CocTaB ocagka
CocTaB UCKYCCTBEHHOrO ocafka AoMmKeH 6bITb criegyrowuMm:

MpoLueHT oT cyxon

CocTaBnsAoLMi KOMMNOHEHT XapakTepucTuka Macchl ocagka

Topd cdparHym, pH makcumansHo 6nusko k 5,5-6,0; 6e3 BUAUMBIX
Topd pacTUTENbHbBIX OCTATKOB, MENKO N3MenbYeHHbIA (pasmep YacTuu < 1 4-5
MM) U BbICYLUEHHLIA Ha BO3ayXe

KeapueBblil necok Pasmep YacTtuy; > 50 % yvacTuy fomkHo 6biTb B AnanaszoHe 50-200 Mkm 7576

KaonuHoBas rmuHa CopepxaHnue kaonuHuTa = 30% 20

OpraHudeckuii yrnepog | [JoBeaeHHbl fo6aBneHnem Topda u necka (2+0,5)

Kap6oHaT Kansuus CaCOs, U3MENbHeHHbIA, XMMUYECKN YNCTbIN 0,05-0,1

Boga MpoogmmocTb < 10 MkC/cMm 30-50
MpuroroBneHue

Topd BLICYLLMBAIOT Ha BO3AYXE W U3MENBHAOT O MENKOro MopoLuKka. [OTOBSAT CycrneH3uto HeobxoaMmoro Komnu-
YecTBa TOPQAHOro NopoLlka B AeVOHU3MPOBAHHOW BOAE C UCNOMNb3oBaHMEM BbICOKOIhdEKTUBHOrO yCTpoiicTBa ANS ro-
MoreHusauma. pH gaHHol cycneHsun goeogat CaCO5 fo (5,5 £ 0,5). CycneHsanto KOHAULUOHMPYIOT B TeYeHne He
MeHee 2 CyT MpW OCTOPOXHOM nepemelunBaHumn npu (20 + 2) °C gna ctabunusaummn pH 1 yctaHoBneHUs crabunsHoro
MUKPOBHOro KOMNoHeHTa. BHOBb U3MepstoT pH, ero aHa4eHue JonmxkHo cocTaenaTh (6,0 + 0,5). 3atem TopdsiHyto cycneH-
3110 NEepeMeLLWBAIOT C LPYTMU COCTaBMAOLMMU KOMIMOHEHTaMU (NMeckoM U KaofMHOBOM IMMHOW) U 1eMOHU3UPOBaHHOM
BOAOW ANA NONMy4YeHUs 0AHOPOAHOro 0cafika ¢ cofepxaHneM Bogbl B guanasoHe oT 30 % o 50 % cyxoi Macchl ocagka.
BHoBb onpegenstoT pH KoHeYHo cMecu 1 npu HeoBxogumocTn gooaaT CaCO5 go 6,5—7,5. Ot6upator npo6el ocagka
NS onpefeneHnsa cyxoil Macchl U cofepXaHus opraHu4ecKoro yrnepoga. 3aremM nepej Mcnorb3oBaHWEM B UCTILITaHWUM
TOKCMYHOCTM NS XWPOHOMUE PEKOMEHAYIOT KOHAWLMOHUPOBaTb UCKYCCTBEHHLIA 0cafjok B TedyeHue 7 CyT B yClOBUSIX,
aHanorM4yHbIX nocrneayroLwemMy UCTbITaHuo.

XpaHeHue

Cyxne KOMMOHEHTLI AN NPUrOTOBMNEHNS UCKYCCTBEHHOTO 0Caka XpaHST B CyXOM U NpoXNiagHOM MecTe MNpu KOM-
HaTHOM TemnepaType. MCKycCTBEHHBIN (BMaXHbI) 0Caflok He CNeayeT XpaHuTb A0 ero UCMONb30BaHWUs B UCTILITAHUMN.
Ocaf oK UCTIONb3YIOT cpasy Xe nocre 7 CyT KOHAULWOHMPOBAHUS, KOrAa 3akaHYMBaETCA ero NoAroToBKa.

Buonuorpacdusa
OECD Guidline 207. (1984). Earthworm, Acute toxicity Test.
Meller M., P. Egeler, J. Rombke, H. Schallnass, R. Nagel and B. Streit. (1998). Short-term toxicity of lindane,

hexachlorobenzene and copper sulfate on tubificid sludgeworms (oligochaeta) in artificial media. Ecotox. and Environ.
Safety, 39, 10—20.
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Mpunoxexnue B
(pexkoMeHayemoe)

Xumuueckne xapakrepucTUKU npuemrieMmon BoAabl,
npenHasHaYeHHOW AnA pa3BeneHus

BeuyectBo KoHueHTpauua
BeljectBo B BUAe YacTul, <20 mr/n
Obwee cogepxaHue opraHU4eckoro yrnepoaa <2 wmr/in
HenoHUsnpoBaHHbIN aMMuak <1 MKr/n
HecTtkocTb B Buae CaCO4 < 400 mr/n*
OcTaTouHbIi XI1op <10 Mkr/n
Obwee copepxanue dpochopopraHMYecKnx NecTuUuioB <50 Hr/in
ObLwee cogepxaHue xJiopopraHMYeckux NecTuLUaoB <50 Hr/n
NAOC NONUXITOPMPOBaHHLIX BudeHunos
OBWuii opraHu4eckunii xnop

<25 Hr/n

LMK He ncrionbaytot cpeay Elendt M4).

" OpHaKo Heo6XOAMMO OTMETUTL, UTO €CIN NPeANOnaraeTCa Hanuyne B3auMoAeNCTBIA MEXAY MOHAMI XECTKO-
CTW M UCTILITYEMbIM BELLIECTBOM, TO UCTIONBL3YIOT BOAY ¢ 60fiee HU3KOM XECTKOCTLIO (1, TaKUM 06pa3oMm, B Takoi cuTya-
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Mpunoxexne I
(pekomeHayemoe)

PykoBoACTBO A/191 MOHUTOPWUHTa BbISTYNIAEMOCTU IMMNHOK XUPOHOMUL,

NoBYLWKN AN1A BbIYNJIEHNS NMOMELLAOT B UCNbITYEMbIE COCYAbl. DTU JIOBYLIKM HEOGXOAMMbI HauMHasa ¢ 20-X CyT A0
KOHUA ucnblTaHus. Mpumep NOBYLWKA NpPUBEAEH Ha pucyHke .1

A — HelinoHoBas ceTka,
B — nepeBepHyTas niacTMKoBas 4allka;

B — 6e3/10nacTHOli cTakaH A5 BO34eicTBus;
[— cuToBble OTBEPCTUA ANsi 0GMEHa BOfAbI;
0 — Bopa;

E — ocapok.

PucyHok I 1 — JIoBYLWKN A1 BbIAYNAEHUA IMYUHOK XMPOHOMUL,

15



rOCT 33635—2015

MpunoxeHue OA
(cnpaBouHoe)

CpaBHeHMWe CTPYKTYPbI MeXAYHapPOAHOro AOKYMeHTa
CO CTPYKTYPOM HACTOSALEro cTaHgapra

T abnwuyagA1

CTpyKTypa HacToslLLero cTaHaapTa CTpyKTypa MeXayHapoAHOro AoKyMeHTa

Paszgenel Moapasaensl MepeuncneHuns Paszgenbi Mepeuncnenns
BeepneHnue 1,2,3,4,56 —
1 — — 1 —
2 21 — [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 — — —
a a
6 b
7.31 B 13 c
r d
a e
732 — 14 —
7.4 — 15 —
7.5 — 16 —
8 — — 17 —
8.1 — — —
8.1.1 — 18 —
8.1.2 — 19 —
8.2 — 20 —
8.3 — 21 —
9 9.1 — — —
9.1.1 — — —

16
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lMpodomxerHue mabnuupl [JA.1

CTpyKTypa HacTosLero cTaHaapTa CTpyKTypa MeXAYyHapOoAHOro JoKyMeHTa
Paszgenbl Moapasaens! Mepeuuncnennsa Paszgensbl MepeuncneHuna

9 9.1.1.1 — 22 —

9112 — 23 —

912 — 24 —

9.1.3 — — —

9.1.3.1 — 25 —

9132 — 26 —

9.1.4 — — —

9.1.4.1 — 27 —

9142 — 28 —

9.1.5 — 29 —

9.16 — 30 —

917 — 31 —

9.1.8 — — —

9.1.8.1 — 32 —

9182 — 33 —

9.1.9 — 34 —

9.2 — — —

9.21 — — —

9.2.1.1 — 35 —

9.21.2 — 36 —

922 — 37 —

9.3 — — —

9.3.1 — — —

9.3.1.1 — 38 —

9.31.2 — 39 —

9.31.3 — 40 —

9.32 — 41 —

10 10.1 — — —

10.1.1 — 42 —

10.1.2 — 43 —

10.1.3 — 44 —

10.1.4 — 45 —

10.1.5 — — —

10.1.5.1 — 46 —

17
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OkoHYyaHue mabnuupsi JA.1

CTpyKTypa HacToslLLero cTaHgapTa

CTpyKTypa MexAyHapoaHoOro 4oKyMeHTa

Paszgenel Moapasaensl MepeuncneHns Paszgenbi Mepeuncnenns
10 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 —
10.2 — 52 —

MpunoxeHune A

MpunoxeHwue 2

Mpunoxexune b

Mpunoxexue 3

MpunoxeHue B

[MpunoxeHue 4

Mpunoxexue I

[MpunoxeHue 5

Bubnuorpadus

INutepatypa
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