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Mpeaucnosue

Lienu, OCHOBHbIE MPUHLUMMLI M 06LLME NpaBuna NPOBEAEHUS paboT N0 MEXTOCYAAPCTBEHHON CTaHAAPTU3aLMK
ycraHoBneHbl MTOCT 1.0 «MexrocyaapcTseHHas cuctema craHgaptmdauun. OCHOBHbIE nonoxeHusa» u MOCT 1.2
«MexrocypapcTeeHHas cucrema ctaHgaprusauun. CTaHaapTbl MEXTOCYAapCTBEHHbIE, NPaBUa U pekoMeHaaumm
No MEXTOCYapCTBEHHON cTaHgapTusauuu. MNpasuna paspaboTku, NPUHATUS,, OOHOBIIEHUS U OTMEHbIY
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OCHOBE COOCTBEHHOTO NEpPeBOa Ha PYCCKUI A3bIK aHIMOA3LIYHON BEPCUU OKYMEHTA, YKA3aHHOIO B NyHKTE 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErySIMPOBaHUIO U METPONOrnn
3 NMPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAapTM3auuu, METPONOrMKN U ceptudukalmm (npo-
Tokon ot 10 gekabps 2015 r. Ne 48)

3a npuHsATHE NPOroNocoBasnm:

KpaTKoe HanMeHoBaHWe CTpaHbl KOJJ, CTpaHbl No MK COKpau.|eHHoe HanMeHoBaHWe HaluWoHanbHOro opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no ctaHaapTusaLumm
ApMeHua AM MuHakoHoMUkM Pecnybnvku ApMmeHus
KasaxcTtaH Kz loccTangapT Pecnybnukn KasaxcTaH
Kupruausa KG KblprelactaHgapT
MongoBa MD Mongosa-CtaHgapT
Poccusa RU Pocctangapt

4 Tpukasom PegepanbHOro areHTCTBA MO TEXHUYECKOMY PErynMpoBaHmMio n MeTponorum ot 11 aekabps
2015 r. Ne 2155-CT MexxrocyfapcTBeHHbIV ctaHgapt MTOCT 33635—2015 BBeaeH B AeNCTBUE B KA4€CTBE Ha-
UnoHanbHoro ctanHgapra Poccuiickoin ®eagepauun ¢ 1 ceHTabpsa 2016 T.

5 Hacroawui craHgapT ABNSeTca MOAMMPULMPOBAHHBIM MO OTHOLLEHUIO K MEXAYHAPOAHOMY JOKYMEH-
Ty OECD, Test No. 218:2004 «/cnbiTaHne TOKCUMHOCTU HAa XMPOHOMMAAX C MCNONb30BaHMeM oboratleH-
Horo ocagka» («Sediment-Water Chironomid Toxicity Test Using Spiked Sediment», MOD) nytem nameHeHus
CTPYKTYPbI.

HaumeHoBaHue HacToALero craHfapta U3SMEHEHO OTHOCUTENIbHO HaWMEHOBAHMS YKa3aHHOro Mexay-
HapOAHOro AOKYMeHTa Anga npuseaexus B cootsetctaue ¢ FOCT 1.5 (nogpasagen 3.6).

ConocrasneHne CTPYKTYpbl HACTOALLEr0 CTaHAapTa CO CTPYKTYPOW YKa3aHHOro MexayHapoAHOro Ao-
KyMEHTa NpMBEAEHO B AOMNONMHUTENBHOM NpunoxeHun JA

6 BBEJEH BIEPBbIE
7 NMEPEMSJAHUE. Mait 2019 .

NHpopmayus o seedeHuu 8 delicmeue (NpekpaweHuu oelicmeusl) Hacmosaweao cmaHdapma u u3me-
HEHUll K HeMy Ha meppumopuu yKkasaHHbIX ebiuie eocydapcme nybnukyemcs 8 ykasamessix HayuoHanbHbIX
cmarOapmos, usdasaembix 8 3Mux 2ocydapcmesax, a markxe 8 cemu VIHmepHem Ha catimax coomeemcmeyio-
wWux HayuoHasbHbIX Op2aHos o cmaHd0apmusayuu.

B cnyyae nepecmompa, U3MEHEHUSsl unu ommeHbl Hacmosaweeo cmaHOapma coomeememeyrowas
UHbopmauyus 6ydem onybnukosaHa Ha ochuluanbHOM uHmMepHem-calime MexeocyOapcmeeHHo20 coeema
no cmaHdapmu3ayuu, Memposioeuu u cepmucpukayuu 8 kamanoee «MexeocydapcmeeHHbie cmaHOapmbl»
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BBeneHue

B 0CHOBHOM HacCTOALYMI CTaHAAPT OCHOBaH Ha CYLUECTBYIOLLMX MPOTOKONAX NO OLEHKE TOKCUYHOCTH
ans Chiromonus riparius w Chiromonus tentans, kotopble paspabortaHbl B EBpone n CesepHoit Amepuke
[2]—I8], v konbueBom meToae [1], [6], [9]-

B craHgapte ucnonb3oBaH MpOTOKON BO3AelCTBUA Yepe3 oborawleHue ocagka. Belbop cooreercrey-
IOLLEro NpOTOKONa BO3AEWUCTBUA 3aBUCUT OT MpeanonaraemMoro NpumeHeHusi ucnoiranus. MNportokon ¢ 06o-
ralweHneMm ocaaka npegHasHa4deH Ans UMUTAUMK akKyMYNUPOBAHHbLIX YPOBHEN XUMUYECKUX BELLEeCTB, nep-
CUCTEHTHbIX B ocagke. [laHHaa cucteMma BO3AEWCTBUA BKIOYaeT oboraleHne 0caaka UCnbITyeMOon CUCTEMBI
«0CajoK — BOAA».

BewyecrBa, Tpebyiowme OLEHKM X BIUSHUA HA OpPraHU3Mbl, 3acensowme ocajokK, Kak npasuso, Ha-
XOAATCA B JaHHOW Cpefe B TEYEeHWe ANUTENbLHOrO nepuosa BpemeHu. OpraHu3mbl, 3acensioue ocajok,
MOryT NOABEPraTbCs BO3AENCTBUIO XMMUYECKUX BELLECTB LiENbiM PAAOM nyTel. OTHOCUTENbHOE 3HaYeHue
Ka)kaoro nyTu BO3AENCTBUA U BpeMS, TpebyloLLeecs ANst KaXA0ro U3 HUX B NPOABAEHUU OOLLUX TOKCUHECKUX
ahhekToB, 3aBUCAT OT (HU3NKO-XMMUIECKUX CBONCTB UCTLITYEMOro XMMUYECKOro BewecTea. [ina BewecTs ¢
BbICOKOW afcopOumeit (Hanpumep, ¢ log K, > 5) unu ans coeamHeHuin, KOBanNeHTHO CBA3LIBAOLNXCA C OT-
TNOXEeHUSIMU, NOTTOLLEHME OPraHU3MamMK 3arpsi3HEHHOTO KOpMa MOXET ObITb OCHOBHbLIM NYTEM BO3AENCTBUA.
Ons npeaynpexxaeHust He00LEHKU TOKCUYHOCTU BbICOKONMUNOMUIBHLIX COEAUHEHUI kOpM aobaBnsaeTca Ao
BHECEHUSA UCNBITYEMOTO BELeCTBA. HacTosALMIA CTAaHAAPT OCHOBAH HA ANUTENBHOM BO3AEWCTBUM AN OLIEH-
KW BCEX BO3MOXMbBIX NYTEH BAUAHWUA UCMBLITYEMOrO BELLECTBA HA NMUYMHOK. [POAOIDKUTENLHOCTL UCTILITAHUA
HaxoguTtca B npegenax 20—28 cyt ana Chiromonus riparius w Chiromonus yoshimatsui, u 28—65 cyt ans
Chiromonus tentans. Ecnu ana onpeaeneHHon uenu Tpebylotcs pesynbraThl KPaTKOCPOYHbIX UCCREA0BaHUN,
Hanpumep Ansa oueHKn 3eKToB HECTaOUNBHOITO XMMUYECKOro BELLeCTBa, TO U3 NPo6 U3BMNEKaloT AONONHKU-
TerbHblE MOBTOPHOCTU U aHanNu3uUpyLoT Ha 10 cyT.

M3mepsaemMbIMU KOHEYHBIMU TOYKAMU ABNAIOTCA 00LLEe KONMYECTBO BbINYNMUBLUUXCA B3POCHbIX 0c06en
1 BpeMsi 10 uX Bbinynnexus. Ecnu tpedyiorcsa pe3ynbrartbl KPaTKOCPOUHbIX UCCEA0BAHUNA, TO PEKOMEHAYETCA
NPOBOAUTEL OLIEHKY BbDKMBAEMOCTU U POCTA NIMYMHOK HE paHee Yem Ha 10-e CyTku, UcCnonb3ys Npu 3ToM Jo-
MOMHUTESbHBIE NOBTOPHOCTU NO Mepe HEOBX0AUMOCTH.

PekomMeHAyeTcst MCNONBb30BaTh MCKYCCTBEHHDBIN 0CAA0K. MICKYCCTBEHHbIN 0CAZ0K UMEET HECKOSbKO npe-
MMYLLIECTB NO CPABHEHUIO C MPUPOAHLIMU OTNOXEHUSMU:

- BapnabenbHOCTb B 3KCNEPUMEHTaX CHUXKAETCA 3a CHET TOTO, YTO OH NPEACTABNAET BOCNPOU3BOAUMbIN
«CTaHAAPTU30BaHHLIN MaTPUKC» W 0TNaJaeT He0OX0AMMOCTb B MOMCKE HE3arpsA3HEHHOro U YUCTOrO 0CaAKa;

- UCMbITAHNA MOXHO HauuHaTb B NMoboe Bpems roga, He CTankuBasCb C CE30HHON BapuabenbHOCTbIO
UCMbITYEMOro ocajka, U OTCYTCTBYET HEOOXOAMMOCTb B NpeABapuTenpHon o6paboTke ocaaka Ans yaaneHus
NPUPOAHON payHbl; MPUMEHEHNE CKYCCTBEHHOTO 0CaAKa TAKKe CHUXKAET 3aTpaTbl HA OTOOP B €CTECTBEHHbIX
YCMOBUAX AOCTATOYHOMO KONMMYECTBA 0caaka Ans 00bIYHOMO UCMbITAHUS;

- NPUMEHEeHUe UCKYCCTBEHHOro 0cajKa No3BOSISET CPABHUTL TOKCUYHOCTL U KNnaccuduumpoBaTth BeLle-
CTBa COOTBETCTBYIOLLMM 0Bpasom.

Mcnonb3oBaHHbIE ONpeaeneHnsa NpUBEAEHbI B pasgene 2.
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M E XTI oOCVY OAPC CTHBETHHB H C TAHAODAPT

METOAbI UCMbITAHWUA XVMWYECKOW NPOAYKLIUK,
NPELCTABISIOWEN OMACHOCTb ANl OKPYXKAIOLLEW CPEAbI

McnbiTaHMe TOKCMYHOCTU HA XMPOHOMMUAAX C UCNONb30BaHUEM oforaleHHOro ocaaka

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

Dara BBeaeHus — 2016—09—01

1 ObnacTb NpUMeHeHUs1

Hacroawmit ctaHaapT yctaHaBnuBaeT METOZ OLEHKU BRWUAHUA NPOAOIDKATENBHOTO BO3AEWCTBUSA UC-
NbITYEMOro XMMWYECKOr0 BellecTBa Yepes oboralleHue ocagka Ha NMYMHKU MPECHOBOAHBLIX ABYKPLIMbLIX
Chironomus sp., 3acensiioLume ecTeCTBEHHbIE OTNOXeHUA. MOXHO UCNONbL30BaTL APYrMe XOPOLUO U3BECTHLIE
BMAbI XMpoHOMMA, Hanpumep Chironomus yoshimatsui [10], [11].

2 TepMUHBLI M onpeaeneHus

B HacTosiLem cTaHaapTe NPUMEHEHbI TEPMUHBI C COOTBETCTBYIOLUIMMU ONPEAENEHUAMMU:

2.1 UCKYCCTBEHHbI WM PEKOHCTPYUPOBAHHbLIA, COCTABIIEHHbLIA WU CUHTETUYECKUM OCafO0K
(formulated sediment or reconstituted, artificial or synthetic sediment): Cmecb BeLecTs, UCNONb30BaHHbIX AN
UMUTaLun pranmyecknx KOMNOHEHTOB NPUPOAHOTO 0caaka.

2.2 HapocagovHasa Boga (overlying water): Boga, Haxoaawanca Hag 0CalkoM B UCMLITYEMOM COCyfe.

2.3 MHTepcTUUMaNLHAA BoOAa unu noposan Boaa (interstitial water): Boaa, 3aaHumaiowan npocrpas-
CTBO MeXay 0CagKoM U YacTULamu NOYBbI.

2.4 o6oraweHHbIN ocanok (spiked sediment): Ocagok, B KOTOPbIN 406ABNEHO UCNBLITYEMOE BELLECTBO.

3 MpuHUMN MeTopA

JIM4MHKM XMPOHOMMA NEPBON CTaANUKN PA3BUTUS NOABEPraloTCA BO3AENCTBUIO UCNLITYEMOro XMMUYECKOro
BELLECTBA B pAAe KOHLEHTpALMIA B CUCTEeMax «0Calok — BoAay . cnbiTyeMble BeLwecTBa BHOCAT B 0CaAoK, a
3aTeM JIMYMHKM XMPOHOMUA NepBOii CTaAun pasBuUTUS A00aBNAIOT B UCTIbITYEMble CTakaHbl CO cTabunmanpo-
BaHHLIMU KOHLIEHTpaLusimu B 0cajke 1 Boge. B koHLe ucnbitaHua onpeaensioT BbiynneHne n CkopocTb pas-
BUTUA XUPOHOMMA. Takke npu HeobxoaumocTu Yepes 10 cyT onpeaensiioT BLDKMBAEMOCTb U MAcCy MMYMHOK
(cnonb3ysa AONONHUTENbHbIE MOBTOPHOCTH). MONyYeHHblE AaHHbIE aHANU3UPYIOT, UCNOSb3YS PEFPECCUOHHYIO
MOAEnb, ANst YCTAHOBNEHMS KOHLEHTpaLuu, KoTopas OyaeT Bbi3blBaTh X % CHUXKEHUE BbiNyNneHuUs, BbhKUBA-
€MOCTU Unn pocTta Nu4KuHoK (Hanpumep, EC, 5, ECgy 1 T. N.), unun, ncnones3ys npoBepKky CTaTMCTMYECKOH runo-
Te3bl, ana onpeaenenns NOEC/LOEC (HeadhdhekTUBHOIN Habnogaemoi KOHLEHTpaLMmu/HauMeHbLuel Habnio-
AaemMon acpheKTUBHON KOHUEHTpauum). Onsa nocneaHero aHanusa tpebyercs cpaBHeHUe 3HaYeHuin achdekra
C KOHTPOMbHBIMU 3HAYEHUSIMU C UCMONB30OBAHUEM CTATUCTUHECKUX METOZOB.

4 NHdopmauma o6 UCnbITyeMOoM BellecTBe

Heo6xoaAMMO MMETL CBEAEHMA O PACTBOPUMOCTM UCMLITYEMOrO BELLECTBa B BOAE, AaBMNEHUM napa, us-
MEPEHHOM WM PacCYUTAHHOM PAacnpedeneHun B 0caake M CTabunbHOCTM B BOAe W ocagke. [omkeH ObiTb

U3pgaHue ocduumansHoe
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B HaNMYUM HaAEXHbIN aHaNMUTUYECKNIn METOA ANA KONMUYECTBEHHOrO OnpeaeneHus UCNbITYEMOro BeLlecTBa
B HAA40CaA0YHON XXUAKOCTU, NOPOBON BOAE M 0CaAKe C U3BECTHOW W YCTAHOBMEHHON TOMHOCTLIO U HUXHUM
npeaenom obHapyxeHus. NonesHasa MHopMaLUs BKIIOYAET CTPYKTYPHYIO hOPMYIy U YUCTOTY UCTLITYEMOrO
BeLlecTBa. Takxe nonesHbIMU ABNAKTCA cBeaeHna o xXMmmm4yeckom noseaeHnn UCnbiTyemoro BeLlecrsa (Ha-
npumep, paccesiHun, paspyLueHn B abUoTUYECKMX 1 BUOTUYECKUX YCIOBUAX U T. N.). [JononHUTenbHoe pyko-
BOACTBO MO UCMbITAHUIO BELLECTB C PUUKO-XMMUYECKMMU CBOMCTBAMMU, KOTOPbIE 3aTPYyAHAIOT NpPOBeAeHue
ucnbiTaHus, npuseaeHo B [12].

5 CraHpapTHble BeliecTBa

CTaHAapTHble BeLLecTBa NepUOAUYECKN NOABEPraloT UCMbITAHWIO AN NOATBEPXKAEHUSI TOTO, YTO MPO-
TOKOM MCMbITAHWUS U YCMOBUS UCMbITAHWS SIBMSIIOTCA HAAEXHBIMU. [pUMEepamMu CTaHAAPTHLIX TOKCUMKAHTOB,
YCMELLUHO UCNOMb3yeMblX B KOMNbLEBLIX METOAAX W NpU Banuiauuu, SBRSIOTCS: NUHAAH, TPUNypanuH, nex-
Taxnopdenon, xnopug kagMua u xnopua kanus [1], [2], [5], [6], [13].

6 [locToBepHOCTb UCNbITaHUA

NS ucnbITaHMsa UCMOMb3YIOT CREayoLLNe KPUTEPUN L O0CTOBEPHOCTU:

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

- nepuoa BbinynneHus nuauHok C. riparius n C. yoshimatsui BO B3pocnble 0CO0U B KOHTPOSNbHbLIX CO-
cyfax JOMmKeH HaxoauTbeA B npeaenax ot 12 o 23 cyT nocne ux BHeceHus B cocyabl, a ana C. tentans Tpe-
Oyerca 20—65 cyT;

- B KOHLE UCMbITaHUSA onpeaensior pH n KOHUEHTpauuio pacTBOPEHHOTO KUCNOpOoAAa B KaXA0M cocyae.
KoHueHTpauusa kucnopoaa A0mkHa COCTaBnATb He MeHee 60 % OT 3Ha4YeHUs HacbIWeHUs Bo3ayxoMm (ASV)
npu MCNonb3oBaHHOW Temnepartype, a pH Hagocano4Ho BOAbLI HAXOAUTCA B AnanaszoHe 6—9 BO BCEX UCNbI-
TyeMbIX Cocyaax;

- TemnepaTtypa BOAbl He AOMkHA pa3nuyartbea Gonee vyem Ha = 1,0 °C. Temnepatypy BoAbl cneayet
KOHTPONUPOBAaTh B M30TEPMUYECKOM NOMELLEHUN Yepe3 OnpeaeneHHbIe NPOMEXXYTKU BPEMEHU.

7 OnucaHue metopa

7.1 VcnbiTyeMblie cocyabl

McnbiTaHue NpoBOASAT B CTEKMAHHBLIX CTakaHaX BMECTMMOCTLIO 600 mn ¢ gauameTpoM 8 cm. Mpu obecne-
YEHMKU COOTBETCTBYIOLLEN BLICOTbI CNOSi HAA0CAA0UYHON BOAbLI U 0Caaka NPUroAHLI U apyrue cocyabl. Mosepx-
HOCTb 0CajKa [AOIDKHA BbITb JOCTATOUHON Ansi oBecneveHnst 2—3 cM2 Ha NMYUHKY. COOTHOLLEHUE BbICOTHI
CNost 0cazika K BbICOTE HAZ10Ca104HON BOAbI AOMKHO cOCTaBnsaTh 1:4. NcnbiTyemble cocyabl U agpyroe o6opy-
[OBaHUe, KOTOPOE KOHTAKTUPYET C UCNbITYEMOI CUCTEMOIA, AOIDKHbI ObITb M3FOTOBMEHbI NOMIHOCTBLIO U3 CTEKNA
WU Apyroro XMMmM4eCkU UHEPTHOrO Marepuana (Hanpumep, TenoHa).

7.2 BbiGOp BUAA XupoHOMMNA

MNpegnoyTuTenbHbLIM BUAOM ANA UCNONb30BaHMA B UCNbLITaHUKU aABnseTca Chironomus riparis, MOXHO
ucnonb3oBaTtb Chironomus tentans, HO ¢ HUM TpyaHee pabotaTb U Tpebyetca Bonee AnuUTENbHLIM Nepuoa
ucnbiTaHus. Takke MOXKET MCNONb30BaTbCs Chironomus yoshimatsui. MoapobHoe onucaHne MeToaoB Kylb-
TMBUpOBaHusA Chironomus riparis npuBeaeHo B NpunoxxeHun A. imeerca uipopmauums 00 yCnoBusix Kynbstu-
BUPOBAHUA ANA Apyrux BuaoB, T. . Chironomus tentans [4] u Chironomus yoshimatsui [11]. Mepea Hayanom
UCNbITaHUSI NPOBOAAT UAEHTUMDUKALMIO BMAA, HO 3TO He TpebyeTcA ANA KaXA0ro UCMNbITaHUA, €Cny OpraHU3Mbl
NPOUCXOAAT U3 BHYTPUNABbopaToOpHON KYNbTYpbI.

7.3 Ocapok

7.3.1 NpeanovTUTENbLHO UCNONL30BAaTh UCKYCCTBEHHBIN 0CAA0K (Takke Ha3biBaeMblii PEKOHCTPYUPOBAH-
HbIM, COCTaBfIEHHbIM MIM CUHTETMYECKUM). ECnn ncnonb3yloT NpUpoaHbIA 0CafloK, TO €ro cregyer oxapak-
TepusoBarb (onpeaenutb pH, cogepXaHue opraHMy4eckoro yrnepoaa, a Taikoke pekoMeHAyoTc Takme napa-
METPHI, KaKk cooTHoLleHne C/N u rpaHynoMeTpus), U OH He [IOFDKEH coAepXKaTb Kakux-nubo 3arpssHeHuin u
ApYyrMx OpraHM3MOB, KOHKYPUPYIOLLMX C XMPOHOMUAAMU UM MUTAIOLMXCA UMKU. Takxe nepes Mcnonb3oBa-
HUEM B UCMbLITAHUM TOKCUYHOCTU ANA XMPOHOMMUA NPUPOAHBIA 0CAA0K KOHAULMOHUPYIOT B TeYeHue 7 cyT
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B Te€X e YyCnoBUAX, B KOTOPLIX OyayT NpoBOAUTL Nocneayiollee ucnoitTaHue. B gaHHoM ucneitanuu [1], [15],
[16] pekoMmeHayeTCA NPUMEHSATE CREAYIOLLMIA UCKYCCTBEHHBIN 0CA0K HA OCHOBE UCKYCCTBEHHOMW MOYBLI, UC-
nonbL3oBaHHON B cTangapte 207 [14]:

a) 4 %—>5 % (cyxasa macca) Topda: pH kak MoxHO 6rivke k 5,5—6,0; BaXkHO ucnonb3oBaTtb Topd B BUAE
M3MeNbYEHHOro nopoLuka (pasmep 4yactuy < 1 MM), BbICYLLEHHOTO TOMbKO HA BO3AYXE;

6) 20 % (cyxan macca) KaONIMHOBOW IMUHbI (COAEPKaHME KAONUHUTA NPEANOHTUTENBHO Bbiwe 30 %);

B) 75—76 % (Cyxas Macca) KBapLEBOro necka (AormkeH npeobnaaartb Menkuin necok ¢ 6onee yem 50 %
yactuy pasmepoM B npeagenax ot 50 4o 200 MKm);

r) AeuOoHn3npoBaHHas BoAa Aobasnserca Ans obecnevyeHns BNaXXHOCTU KOHEYHOW CMeCH B npejernax
30 %—50 %,;

A) XMmn4eckn YnucTbiin kapbonar kanbuma (CaCOz) nobasnserca ana aoseaeHns pH KOHEYHOR cMecu
ocaaka ao (7,0 £ 0,5). Cogep>xaHue opraHM4YEeCKoro yrnepoaa KOHe4HOn CMecu JOSMKHO cocTaenATtb (2 £ 0,5) %
1 4OBOAUTLCA COOTBETCTBYIOLLIMMW KONMYecTBaMu Topda u necka no NEPEYUCNEHUaM a) U B).

7.3.2 Heo6xoaumo umetb uMHpopmaumio 06 UCTOUHMKE TOpdha, KAONMHOBOW MMUHBLI U necka. Komno-
HEeHTbl 0CagKa MCCNeayloT Ha OTCYTCTBUE XMMMUYECKOTO 3arpas3HeHus (Hanpumep, TSHKeNbiMU MeTannamm,
XNOpOpraHUYecKumMn coeanHeHnsiMu, pocdopopraHMyeckuMn coeauHeHuammn u 1. n.). Npumep nonyyeHna
MCKYCCTBEHHOr0 0cagka onucaH B npunoxexnuu b. Taike cocTaBnaowme KOMNOHEHTLI CMELLUBAIOT B CYXOM
BUAE, ECNK NOKa3aHo, YTo nocne AobaBNeHNUs Haa0CaA04HON BOAbI HE NPOUCXOAUT Pa3aeneHns KOMNOHEH-
TOB (HanpuMmep, BCMbITUA YacTul Topda) u Yto Topd MM 0CaaoK AOCTAaTOMHO KOHAULMOHUPOBAHBI.

7.4 Bopa

B ka4yecTBe MCMbITYEMOW BOALI MCMONb3YIOT MO0YI0 BOAY, COOTBETCTBYIOLLYIO N0 CBOUM XMMUYECKUM Xa-
pakTepucTukam npuemMnemon Boae Ansi passeaeHusi, Kak ykazaHo B npunoxeHusax A u B. Nio6asa noaxoaswasn
BOJa — npupoaHas Boaa (NOBEepXHOCTHAsA UMK rPYHTOBAas BOAA), BOCCTAHOBMNEHHAA BOAA (CM. NpunoxeHue A)
Unu AexnopupoBaHHas BOAOMPOBOAHAS BOAA — SABMAETCA NPUEMNEMON B Ka4eCTBe BOAbI ANA KYNLTUBUPO-
BaHWUA W BOAbI ANA UCMbITAHUSA, €CINIM XMPOHOMUAbI OYyAYT BbDKMBATL B HEN BO BPEMSA KYNLTUBUPOBAHWUA U NPO-
BeAeHuA ucnbiTaHus 6e3 npusHakos crpecca. B Hayane ucnoitaHna sHadeHne pH ncnbiTyemoii Boabl AOMKHO
COCTaBNATL OT 6 40 9, 1 06Las KeCTKOCTb AOkHA ObiTh He Bbiwe 400 Mr/n no CaCO;. OgHako ecnn uMeeTcst
npeanonoXXeHne o Bsammo,ueﬁcmmm MOHOB XeCTKOCTU C ucnbiTyeMbiM BELLIECTBOM, TO HGOﬁXO,EWIMO ucnonb-
30BaTb BOAY C 60nee HU3KOM XKeCTKOCTbIO (M Takum ob6pa3oM, B JaHHOW CUTyaLMU HE CneayeT MCnosb3oBaTb
cpeay Elendt Medium M4). Bo Bpemsl BCEro UcnbiTaHUs UCNOSb3YIOT OAIMHAKOBBIN TN BOZbI. XapaKTEepUCTUKU
KayecTBa BOAbl, NPUBEAEHHBLIE B NPUNOXeHUN B, onpeaensaioT He MeHee AByX pas3 B rog Uiy Npu Hanu4um no-
[O3PEHUSA, YTO AaHHbIE XapakTEPUCTUKN MOINU CYLLIECTBEHHO U3MEHUTLCS.

7.5 CTOKOBbIE pacTBOpPblI — O0GOraweHHbIN 0cafokK

O6oraLLeHHbIN 0cafok ¢ BbIBpaHHON KOHUEHTpauuel oObluHO roTOBAT AoOaBneHuemM pacteopa UCHbl-
TYEMOrO BELLECTBa HENOCPeACTBEHHO K 0caaky. CTOKOBbIW PaCcTBOP MCMbITYEMOro BELECTBa B 4EMOHM3UPO-
BaHHON BOAE CMELUMBAIOT C UCKYCCTBEHHbIM 0CaAKOM Ha PONIMKOBOW MEMNMbHULE, KOPMOCMECUTENE UMK Nepe-
MeLLMBaHWEeM BPYYHyI0. ECnu ucnbiTyemoe BELLECTBO MIIOX0 PACTBOPAETCS B BOAE, TO €r0 MOXHO pacTBOPUTL
B MUHMMAambHOM OObeMe MoAXOASLLEro OPraHMYeckoro pacrsopurensi (HaNnpuMep, B rekCaHe, aleToHe unu
xnopodcpopme). Mocne 3Toro AaHHbIN pacTtBop cMmelumBaioT ¢ 10 r MEenkoro KBapueBoro necka Ansi Kaxaoro
UCMbITYEMOro cocyaa. 3aTteM pacTBOPUTENb BbIMAPUBAIOT A0 €ro MOSIHOro yaaneHusa U3 necka; necok cMme-
LUMBAIOT C COOTBETCTBYIOLLMM KONWYECTBOM OCaAKa Ha KaXkabli UCTbITYeMbIli cocya. Ona conobunusauun,
AUCNeprupoBaHna UMM SMYNbrMpPOBaHUA UCTLITYEMOrO BELLECTBA UCNOMb3YIOT TONLKO nerkoneTy4ne pacTeo-
putenu. Crnegyetr MMETb B BUAY, YTO KONIMMECTBO NEcka, BXoAsiLee B CMECh UCMbITYeMOro BeLecTBa U necka,
He0BX0AMMO Y4nTbIBaTh NPY NPUIOTOBMEHUM OCaAKa (T. €. FOTOBUTb 0CaA0K CneayeT C MEeHbLUMM KONIMYECTBOM
necka). [lobaBnsiemoe ucnbiTyemMoe BELECTBO TLATENbLHO U PABHOMEPHO pacnpeaensiot B ocaake. Mpu He-
06X0AUMOCTM aHANU3UPYIOT AOMONHUTENbHbIE NPOOLI AN ONpeAeneHus cTeneHn 0OaHOPOAHOCTU.

8 Im3alH ucnbiTaHns

[u3aiiH ucnbiTaHUs cBsi3aH ¢ BbIDOPOM KONMMYECTBA M AManasoHa PasHEeCeHUs1 UCNbITYEMbIX KOHLEH-
Tpauui, KONUYECTBaA COCYAOB NS KaXA0N KOHLIEHTPALMN U KONMWYECTBA NIMYMHOK HA cocya. OnuchbiBaioT
Au3aiHbl ¢ onpeaeneHneM Touku EC, yctaHoBneHnem NOEC u onpeaeneHuem ananasoHa npegenbHbiX
KOHLIEHTpaLi.
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8.1 [OusaiiH ansa perpecCMOHHOro aHanusa

8.1.1 OpchekTnBHAA KOHUEHTpauus (Hanpumep, EC s, EC5y) U AuanasoH KOHUEHTpauuid, B KOTOPOM
JeliCTBME UCTBITYEMOrO BELLECTBA NPEACTaBNSIET MHTEPEC, AOMKHbI OXBATbIBATb KOHLEHTPAUMM, BKIHOYEH-
Hble B UCMbITaHUE. B 06LeM, TOYHOCTb U OCOBEHHO 4O0CTOBEPHOCTb, NPU KOTOPbLIX YCTaHaBNMBAKTCA 3ch-
¢hekTuBHbIE KOHLEHTPaUuK (EC,), noBbiwatoTcs, ecnu 3hdeKTUBHASA KOHLEHTPaLIA HAXOAUTCA B AManasoHe
UCMbITYEMbIX KOHLEHTpauuii. Cneayer usberatb 9KCTPanonsAyMm 3Ha4YMTENbHO HUXKE CaMON HU3KOW AENCTBY-
IOLLEN KOHLIEHTPaLUMM UMK BbILLE CaMON BbICOKON KOHUEHTpauuu. MNpeaBaputenbHOe UCMbITaHUe NpoBOAAT
B LIENsAX YCTAHOBNEHNUS AnanasoHa 4Nng Belbopa ucnonb3yemblxX KOHUEHTpauuii (cm. 9.1.4.1).

8.1.2 Ecnn yctaHaenueatot 3HadeHue EC,, TO UCTIbITLIBAIOT HE MEHEE MATU KOHLEHTPaLWIA B TPEX NOBTOPHO-
CTSX AN KaXA0N KOHUeHTpauuu. B mobom cnyyae ncnonb3yioT JOCTATOYHOE KOMMUYECTBO UCTIbITYEMbIX KOHLIEH-
Tpauui Ana ycTaHoBneHus noaxogsiuen moaenu. KoHueHTpaumn He AomKHbI pasnuyaTtbes bonee yeM B ABa pasa
(32 uckno4eHneM Tex CriyvaeB, KOorga Kpusasi 3aBUCUMOCTU KOHLEHTpauus — 9dEeKT UMEET MOMOrMin HaKIOH).
KonnyecTBo NOBTOPHOCTEN Ha Kaxayl 00paboTKy MOXHO YMEHbLLLUMTbL, ECIIN KONMYECTBO UCMBITYEMbIX KOHLIEH-
Tpaumii ¢ pa3nuyHbIM 3AEKTOM ABMAETCA GONbLUMM. YBENUMUYEHUE KONUYECTBA NOBTOPHOCTEN MU YMEHbLLIEHUE
AnanasoHa UCMbITYEMbIX KOHLEHTpaLUUA NPUBOAUT K CYXEHUIO JOBEPUTENbHbIX MHTEPBANOB UCMbITaHus. Ecnu
ONpPeaensiioT BbDKMBAEMOCTb U POCT NMUYMHOK B TedeHue 10 CyT, TO He0BX0AUMbI LONOSNHUTENbHBLIE MOBTOPHOCTU.

8.2 [Ousanin ansa yctaHoeneHusa NOEC/LOEC

Ecnu Heobxoaumo ycraHoBute NOEC/LOEC, TO UCMONb3YIOT NSATh UCMLITYEMbIX KOHLEHTPALIMIA HE MEHEee
4YeM B YETbIpeX MOBTOPHOCTAX, M KOHLEHTPaLUW He J0ShKHbI pasnuyaTbea 6ornee Yem B ABa pa3sa. Konuyecrso
MOBTOPHOCTEN AOMKHO ObITb AOCTATOMHBLIM AN 06ecneveHns aaeKkBaTHON CTaTUCTUYECKON MOLLIHOCTM Ansi Bbl-
SIBNEHNS pasHuLbl B pasmepe 20 % OT KOHTponsa npu 5%-HoM ypoBHE 3HauumocTu (p = 0,05). ina onpeaeneHus
CKOPOCTM pa3BuUTUSA OObIMHO NOAXOAWT AUCNEPCUOHHBI aHanu3 (ANOVA), Takoi kak kputepuii [JaHHeTa u Kpu-
Tepui Bunbamca [17]—[20]. ina onpeaeneHuns nokasarens BbinynneHsa UCNonb3yiotT kputepui KoxpaHa —
ApmuUTaxa, TOUHbIA KpuTepuin duiuepa (¢ nonpaskoi BoHdeppoHu) nnu kputepuii Mantens — XeHsens.

8.3 OHPEAEHEHMG Aunana3oHa npeagernbHbIX KOHI.I,eHTpaI.lMﬁ

OnpeaeneHve ananasoHa npeaesibHbIX KOHLEHTPauWiA BbINONHAETCA (0AHA UCTbLITYEMan KOHLIEHTpauma
N KOHTPOMb), €CNK B NPeaBapuTesibHOM YCTAHaBMNMBAIOLWIEM AMANasoH UCMbLITAaHUU HE BbisIBNEHbl 3hdEKTbI.
Lienbio onpegenexus amanasoHa npeaenbHbIX KOHUEHTPaLUWin SBNSIETCA NPOBEAEHUE UCTIbITAHUS NMPU JOCTa-
TOYHO BbICOKOW KOHLEHTpaLum, YToObl OTBETCTBEHHLIE UCTIONMHUTENN MOITIU UCKIOYUTL BO3MOKHBIE TOKCUYE-
ckue apexTbl BELLECTBA U YCTAHOBUTL NPeAenbHYI0 KOHLIEHTPALUIO, NOSIBNEHNe KOTOPOW He npeanonaraior B
peanbHoi cutyauuu. PekomeHayetcs koHueHTpauusa 1000 Mr/kr (Cyxasi Macca). ICnonb3yloT He MeHee LLeCTu
MOBTOPHOCTEN Ha Kaxaytlo 06paboTky n KOHTPONb. [lormkHa ObiTh MOKa3aHa agekBaTHas CraTucTU4eckas MOLL-
HOCTb ANA BbISIBNEHUA pasHuubl B pasmepe 20 % OT KOHTponA npu 5%-Hom ypoeHe 3HauumocTu (p = 0,05).
Lna aaHHbIX N0 METpUYECKOMY 3PdekTy (CKOPOCTb pasBUTHUA U MAcca) YCTAHOBMEHWE -KpUTepusa ABNAETCA
noAXoAsILUM CTAaTUCTUYECKUM METOAOM, €CNU AAHHbIe OTBEYAlOT TPEOOBAHUAIM AAHHOTO KpUTepusi (HopMarb-
HOe pacnpegerneHue, 04HOPOAHOCTL gucnepcun). Ecnmn ykasaHHble TpeO0BaHUA HE BbIMOMHEHbI, TO NCTOMNb3YIOT
tKpUTEPUIA C PA3NUYHBIMU AUCNEPCUAMMU UNU HENAPAMETPUYECKUIA KPUTEPUIA, TAKOW KaK KpuTepuin BunkokcoHa —
MaHHa — YutHu. [inst AaHHbIX NO NOKa3aTento BbINYMIEHWA NOAXOAUT TOYHbIN KpuTepuin Puuepa.

9 lNpoBeneHue ncnbiTaHus
9.1 YcnoBus UCNbITaHUA

9.1.1 NMogroroBka cUCTEMbI «00OrawueHHbIA 0Cag0K — BOAA»

9.1.1.1 [Ina BHECEHUs UCMbITYEMOrO BELLECTBA MCMONbL3YIOT npoueaypy oboralleHus, ONUCaHHyo B
pykoBoactBe OECD 207 «OnpeaeneHue oCTPON TOKCUMHOCTU ANA AOXKAEBLIX YepBei» [14]. OboraileHHble
0Cajkv NOMELLAIOT B COCyAbl U A06GaBNAIOT HAA0CAA0YHYIO BOAY C MONyYeHUEM OObLEMHOr0 COOTHOLUEHUS
ocagok:soaa 1:4 (cm. 7.1 n 7.4). BbicoTa cnos ocajka orpkHa HaxoauTbea B npegenax 1,5—3 oM. [Ang npeay-
NpeXaeHns pasaeneHusl KOMNOHEHTOB 0CaAka U pecycneHAupoBaHUA MeSKUX 4acTul, Bo Bpems AobaBneHus
MCMbITYEMON BOAbl B BOAHYIO KOMOHKY 0CafloK NOKPBLIBAIOT NMIAcTUKOBLIM AUCKOM U BOAY BbINMBAIOT HA HEro,
nocrie 3T0ro AUCK cpasy e yaansor. MoaxoaaTt Talke Apyrue ycTponcTaa.

9.1.1.2 VcnbITyemble COCyAbl NOKPLIBALIOT, HANPUMEp, CTEKNMAHHLIMM NacTuHkamu. Ecrin Heobxoanumo, 1o BO
BPEMSI UCTIbITaHUS! YPOBEHb BObl A0BOAAT A0 NEPBOHAYANBLHOIO 06bEMA A5 KOMMNEHCALMM NOTEPU BOALI 3@ CHET UC-
napenus. ns npeaynpeXxaeHust OTROXEHNS CONEen MCNOsb3yIoT AUCTUNNUPOBAHHYIO UIM EUOHWU3NPOBAHHYIO BOAY.
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9.1.2 Crabunusaumsa

Mocne npurotoBneHusi 06oraLleHHoro ocaaka ¢ HagocaL04HON BoAoi TpebyeTca 06ecneynTb NPOHMK-
HOBEHWE UCNbLITYEMOrO BELLEeCTBa U3 0cajka B BOAHYI0 dhasy [3], [4], [6], [13]. NpeanovTuTenbHO 9TO NPOBOAAT
npu TeEMNeparype u aspauuu, MCNonb3yembix Npy ncnbitaHun. COOTBETCTBYIOLLEE BPEMS YPABHOBELLMBAHUSA
SIBNAETCA cneumdnyeckum anst 0cagka u XMMUYECKOro BELLEeCTBA M MOXKET HAXOAUTLCA B Npeaenax oT He-
CKOMNbKWX 4YacoB A0 CYTOK, @ B PeAKuUX Ccriydyasx — A0 HECKOMbKMX Heaernb (4—5 Hea). MockonbKy 3a 9To Bpemsi
MOXET NPOM3ONTU Aerpagaumsa MHOTMX XUMUYECKUX BELLIECTB, TO HE OXXUAal0T OKOHYaHUS YpaBHOBELLMBAHMS,
HO PEKOMEHZYEMbI Nepuoa ypaBHOBELLMBAHUSA OObIMHO COCTaBNSET 48 Y. B kOHLE 9TOro AONOMHUTENBHOTO
nepuoga ypaBHOBELLMBAHWUSA ONPEAENSIOT KOHLEHTPALMIO UCNBITYEMOrO BELLECTBA B HAA0CAA0YHON XMAKO-
CTWU, NOPOBOM BOAE M OCAAKE NO MEHbLUEN Mepe NpU Camoii BLICOKOW KOHLEHTpauuu U npu ogHow Gonee
HU3KON KOHUeHTpauuu (cM. 9.3.1.1). [laHHble aHanUMTUYECKNUE U3MEPEHUS UCTIBITYEMOTO BELLECTBA NO3BONSAIOT
paccunTaTtb MaccoBbIi 6anaHC U BbIPa3uTb pe3ynbraTtbl HA OCHOBE YCTAHOBIEHHbIX KOHLIEHTpaLuiA.

9.1.3 BHeceHMe TeCTOBbIX OpPraHu3MoB

9.1.3.1 3a 4—5 cyT 00 BHECEHUS TECTOBLIX OPraHU3MOB B UCTILITYEMbIE COCYAbl OTOMPAIOT KNaaku suu, u3
KYNbTYP M MOMELLAIOT B HEBOmMbLUME COCYAbl C KynbTypansHOn cpeaoit. Icnonb3ytoT BeIAEPKAHHYIO cpeay U3 Uc-
XOAHOW KYMbTYpbl UMM CBEXENPUIOTOBNEHHYIO cpeay. Mpu ncnonb3oBaHUM NOCNEAHEN B KynbTyparnbHylo cpeay
[06aBnAT HeBOMbLLOE KONUYECTBO KOPMA, HaNPUMEDP 3ereHble BOAOPOCHU W/MNN HECKOMNBKO Kanernb unsrpa-
Ta MErKO M3MENBYEHHON CYCNEH3UM XIOMNbLEBUAHOMO KopMa Ans pbib (CM. npunoxeHue A). Mcnonb3yloT TONbKO
HeJaBHO OTMOXEHHble Knaaku aul. OBbIYHO MUYMHKM HAYMHAIOT BbINYNAATLCA Yepes napy CyTOK nocne Knaaku
(2—3 cyt — Chironomus riparius npu Temneparype 20 °C, 1—4 cyt — Chironomus tentans npu Temneparype
23 °C un Chironomus yoshimatui npn Temneparype 25 °C), u poCT SIMYMHOK NPOUCXOAUT B YETLIPE CTaAuuU pasBu-
TUSA, Kaxgas NPOAOIMKUTENBHOCTbIO 4—38 CyT. B uCnbITaHUn UCNONb3YIOT NIMYMHOK NEPBOI CTaauu passutus (2—3
unu 1—4 ¢yt nocne BbiNynneHus). CTaauio pa3suTUa KOMapoB ONPEAEnsIoT Mo LUMPUHE roNoBHOM Kancynbl [6].

9.1.3.2 B Ka)ablii MCMbITYEMbIN COCYA, CoAepaLLmii 060raLleHHbI 0Ca0K U BOAY, MPOU3BOSIbHO BHOCAT
20 NYMHOK NepBO¥i CTaguK Pas3BUTUSA, MCMIONb3YS MUNETKY C TYMbIM KOHYUMKOM. A3paLuio BOAbl OCTAHABNMBAIOT BO
BPEMS BHECEHUS NIUYMHOK B UCMNbITYEMbIE COCYAbI U eLe Ha 24 4 nocne 3roro (cM. 9.1.3.1 1 9.1.8.1). CornacHo Bbl-
GpaHHOMY Au3aiiHy ucnbiTaHua (CMm. 8.1.2 1 8.2) KONMYECTBO MCMONb3YEMbIX MTMMMHOK HA KaXAYIO0 KOHLIEHTpauuio
COCTaBnsiET He MeHee 60 ans ycraHosneHus Todku EC n He meHee 80 ana ycraHoBneHnus NOEC.

9.1.4 UcnbiTyeMble KOHLUEHTpaLumn

9.1.4.1 UcnbiTaHue no noabopy AnanasoHa KOHLUEeHTpauui Heo6xoauMo Ans onpeaeneHns aanasoHa
npefenbHbIX KOHLEHTpauuin B KOHEYHOM UCMbITAHUU. [N 9TOW Lienyu UCNonb3yIoT psifi LUIMPOKO PA3HECEHHbIX
KOHLEHTpaLMii UCTIbITYEMOrO BeLlecTBa. [na obecneyeHus 0aqMHaKoBOW NNOTHOCTU XMPOHOMMU/ HA MOBEPXHO-
CTMW, UCNOSb3YEeMON AN KOHEYHOrOo UCNbITAHUA, XMPOHOMUbI NOABEPraloT BO3AENCTBUIO KAXKA0W KOHLEHTpa-
LMW UCNLITYEMOrO BELLeCTBa B TEYEHWe nepuoaa BPEeMEHU, NO3BONSAIOLLEro YCTAHOBUTbL COOTBETCTBYIOLLME
UCNbITYEMbIE KOHLIEHTPaLUUK, U AN 9TOro He TpedyeTcsi TOBTOPHOCTH.

9.1.4.2 AcnbITyemble KOHLUEHTPaUMK ANS KOHEYHOrO OMNbITa ONPEAENSIOT HA OCHOBE Pe3ynbTaToB UCTbl-
TaHusa No noabopy AnanasoHa KOHUEHTpauui. Mcnonb3yior U BoIGUPAIOT HE MEHEE NSATU KOHLEHTpaLMIA, Kak
onucaHo B 8.1.1—8.2.

9.1.5 Kontponu

B ucnbiTaHue BKMOYAKOT KOHTPOSbHBIE COCYAbI, HE COAePKALLME UCTILITYEMOTO XMMUYECKOTO BELLIeCTBa,
HO coaeprkalyme 0caaok, Npu COOTBETCTBYIOLLEM KONMYEeCTBE NoBTOpHOCTEN (cM. 8.1.2—8.2). B Tom cnyuae,
€CInu UCNONb30BaH pacTBOPUTESb ANA BHECEHMS UCMBITYEMOrO BeLlecTa (CM. 7.5), cneayet A00aBUTL KOH-
TPONb Ha PacTBOPUTENb C OCaAKOM.

9.1.6 TecT-cucrtema

Mcnonb3yloT cTaTuyeckue CUCTEMbI. B MCKMIOUMTENbHBIX CRy4Yasx MCNOMb3YT NOnycTaTuveckme unu
NPOTOYHbIE CUCTEMbI C NEPUOAUYECKMM UMW MOCTOSAHHbIM OOHOBNEHUEM HAA0CaAOYHOW BOAbI: Hanpumep,
ecrnu nokasaTtenu kavyectsa BOAbl CTAHOBATCA HENPUroAHbIMU AMS TECTOBOrO OpraHu3Ma Wnu Hapyluaetcs
XUMHUYECKOE paBHOBECHE (HanpUMEp, YPOBHM PACTBOPEHHOIO KUCNOPOAA NajailoT CRULLKOM HU3KO, KOHLEH-
Tpauusi BblAENEHHbIX NPOAYKTOB NOBLILLAETCS CMMLUKOM BbICOKO UNM MUHEpAarbHbI€ BELLECTBA BbIMbIBAIOTCS
U3 0CagKa u BNUSKOT Ha 3HayeHue pH u/unm >xectkoctb BoAbl). OaHaKO NoaXoAAaT U MOTyT BbITb NPeanoYTH-
TenbHbLIMU Apyrue MeToabl yry4ylleHMs KayecTBa Ha0Ccaa04HON BOAbIl, Takue Kak aspauus.

9.1.7 Kopm

JINYMHOK KOPMSAT NPeanoYTUTENbLHO KaXabli AeHb UMM HE MeHee Tpex pa3 B Heaento. KopMm ans pbio
(cycneHsusa B BOAE UMM MENKO U3MEnbYeHHbI kopMm, Hanpumep Tetra-Min nnu Tetra-Phyll; nogpo6Hoe
onucaHve cM. B npunoxeHum A) B konuyecree 0,25—0,5 mr (0,35—0,5 mr ana C. yoshimatui) Ha NU4YNHKY B
CYTKM SIBNSIETCA AOCTATOMHbLIM ANA NUYUHOK PaHHEro Bo3pacta B TedeHue nepsbix 10 cyT. HemHoro 6onbLue
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Kopma Tpebyercs ana nuuuMHoOK Gonee crapuiero Bodpacrta: 0,5—1 Mr Ha NUYMHKY B CYTKU SIBNSIETCA A0CTa-
TOYHbIM ANSl OCTanbHOro Nepuoaa ucnbiTaHusa. Konuyecrteo KopMa CHUXKAIOT BO BCeX 00paboTkax u KoHTporne,
€Cnu OTMeYeH pocT rpuboB Unu B KOHTpone Habnogaerca rmbenb NMUUHOK. ECNU HEBO3MOXKHO OCTaAHOBUTH
pocT rpuboB, TO UCTILITAHUE MOBTOPSAIOT 3aHOBO. [pU UCNbLITAHWUKM BELLECTB C BLICOKOW aacopbupyioLlen cno-
coBHOCTLIO (Hanpumep, ¢ log K, > 5) unu BELECTB, KOBANEHTHO CBA3LIBAIOLMXCS C 0CAAIKOM, KONMYECTBO
KOpMa, HeobxoauMoe Ans obecneyeHns BbDKMBAEMOCTU U €CTECTBEHHOTO POCTa OPraHU3MOB, A00ABNAIOT K
MCKYCCTBEHHOMY OCaJIKy 10 nepuoaa crabunusauuu. [ns 31oro MCnonb3yoT pacTUTENbHLIA Marepuan BMe-
CTO KOpMa Ans pbib, Hanpumep aobasnsoT 0,5 % (Cyxas Macca) Menko U3MentLYEHHbIX NMMCTLEB XTyYen Kpa-
nuBsbl (Urtica dioeca), wenkosuubl (Morus alba), knesepa nonayqero unu 6enoro (Trifolium repens), ununara
(Spinacia oleracea) wnu apyroro pactutenbHoro matepuana (Cerophyl nnu aorda-uennionosa).

9.1.8 YcnoBua uHKy6auumn

9.1.8.1 NpoBoaar nerkoe asapupoBaHue Haf0CaA0YHON BOAbI B UCTILITYEMBIX COCYAaX NPeANOYTUTESNILHO
B TeYeHue 24 4 nNocrne BHECEHMS NIUUUHOK U MPOAOIMKAIOT B TEYEHME BCEro UCNbLITaHUs (cneayer cobnoaartb
OCTOPOXXHOCTb B OTHOLLIEHUM TOTO, YTO KOHLEHTPALMA PaCTBOPEHHOTO KUCNOPOAA HE AOIMKHA CHKATLCS HUXKe
60 % ASV). Aapauuio NpoBOAAT Yepe3 CTEKNAHHYI0 NAacTePOBCKYI0 NUNETKY, 3a(PUKCUPOBAHHYIO HA 2—3 CM
BbILLIE CrOA 0cajka (T. €. OAUH UITM HECKOMbKO Ny3blpbKOB/C). B cnyyae ucnbiTaHUs NeTy4Ynx XMMUYECKnX Be-
LLieCTB aspaLuio CUCTEMbI «0CaJ0K — BOAA» HE NPOBOAAT.

9.1.8.2 UcnbiTaHne npoBoAAT Npu NocTosiHHON Temnepartype (20 £ 2) °C. Ana C. fentas n C. yoshimatui
pPEKOMEHAYIOTCA TEMNEepPaTypbl COOTBETCTBEHHO (23 1 2) °C u (25 £ 2) °C. Ucnonb3ylot 16-4acoBOi CBETOBOM
nepuoj, U UHTEHCMBHOCTb CBETA A0rDkKHa cocTaenATb oT 500 Ao 1000 nk.

9.1.9 MNpoaomKUTENbHOCTL BO3AEUCTBUSA

Bo3aeincrere HAUMHAETCSt C BHECEHUSI NIMUUHOK B 000TaLLEHHbIE U KOHTPOMbHbIE cocyabl. MakcumansHas
NpoAOIMKUTENBHOCTL BO3AENCTBUA cocTaensieT 28 cyt ana C. riparis n C. yoshimatui v 65 cyt ana C. fentas.
Ecnu komapbl BbINYNASIOTCA paHbLUe, TO UCMLITAHUE MOXHO 3aKOHYUTb MMHMMYM Yepe3 5 CyT nocrne Bbisy-
NAeHUs NOCNeaHeN B3pOCnon 0cobu B KOHTpOre.

9.2 Habnwoaenusa

9.2.1 Beinynnexnue

9.2.1.1 OnpenensoT Bpems BbiNynneHus u obLiee KonMYecTBO MOMHOCTLIO BbINYNUBLLUMXCA KOMAapOB
(camuoB 1 camok). CamuOB NErko onpeaenuTb No X NEPUCTLIM YCUKAM.

9.2.1.2 VicnbiTyeMble COCyabl OCMaTPUBAIOT HE MEHEE TPeX pa3 B HeAENHo AN BU3yanbHOW OLEHKKN NioGoro
aHOMarnbHOro NoBefeHUA (HanpuMep, BbIXOA U3 0CaaKa, aHOMAanbLHOE MaBaHWe) N0 CPABHEHUIO C KOHTPONEM.
B nepuoa npegnonaraemoro BbiNTyMfIEHUA €XEAHEBHO MOACHMTLIBAIOT KOMMYECTBO BbIYNUBLUUXCA KOMAapOoB.
Kaxxablii A€Hb ONpeaensioT Non U KONMYECTBO MOSIHOCTLIO BbINYNUBLUMXCS KOMAapoB. Mocne uaeHTudmukaumm
KOMapOB U3BNEKAIOT U3 COCYAOB. PerncTpupyior niobble Knagku siul, OCTaloLmMecs A0 OKOHYAHWA UCTIbITAaHUSA, a
3aTeM UX yaansior Ansi npeaynpeXaeHnst NOBTOPHOrO BHECEHUS1 NMIMUUHOK B 0CAA0K. Takke perncTpupyioT Yucno
BMANMBIX HEBBIMYMUBLIMXCA KYKONOK. PyKOBOACTBO NO ONPEAENEHUIO BbIMYNMEHNA NPUBEAEHO B NPUNOXEHUu I

9.2.2 POCT 1 BbIXNBaEeMOCTb

Ecnu npeacraBnsiioT AaHHbIe NO BLXKMBAEMOCTU U POCTY NUYMHOK 3a nepsble 10 CyT, TO B HaYane ncnbl-
TaHus B 06LLEE YUCTIO UCTILITYEMBIX COCYAO0B BKMIOHAIOT AOMNONHUTENBHbIE COCYAbI, YTOOLI UX MOXHO GbINO NC-
nonb30Barb B AanbHenwem. Ocagok n3 aTux A0NOMHUTENBHBLIX COCYA0B NPOCEUBAIOT Yepes CUTO C pa3MepoM
oTBepcTuin 250 MKM, KOTOpOE 3agepxuBaeT NUYMHKK. MokasarensMu ruéenu NUYUHOK ABNAIOTCA HENOABUX-
HOCTb W OTCYTCTBUE peaKkuuu Ha MexaHu4eckoe pasgpakeHue. Takke NoACHUTHIBAIOT KONMMYECTBO JINYUHOK,
KOTOPbIX HE YAAN0oCb 0GHAPYXMTb, U UX OTHOCAT K MEPTBbLIM (NTUMUHKKM, KOTOPbIE NOrMbnu B Ha4ane ucnbita-
HUS1, MO MOABEPTHYTECA MUKPOOHOMY pa3noxxeHuto). Onpeaensiior (6€330MnbHYIO) CyXyl0 MacCy BbIXMB-
LUMX FIMYMHOK HA UCTILITYEMBbII COCYA U PaCCHMTLIBAIOT CPEAHIOI UHAUBUAYANbHYIO CYXYyI0 Maccy Ha cocya.
Pekomenayetcs onpeaenuTb BO3PACT BbDKMBLUMX IMMUHOK; AN 3TOMO0 U3MEPSIOT LUMPUHY FONOBHON Kancynbl
y Kaxkgou ocobu.

9.3 AHanuTuyeckue onpeaernieHUA

9.3.1 KOHUueHTpaumMa UCNbITYeMOro selecTesa

9.3.1.1 MNMepea Hauanom ucnbiTaHusa (T. €. nepea BHECEHMEM JIMYMHOK) OTOMpPaloT NpoObl 06bLEMHOro
ocajka He MeHee YeM U3 ogHOro 06paboTaHHOro cocyaa ANs aHaNUTUYECKOTO onpeaeneHns KOHLUEHTpauum
UCMbITYEMOro BeLLecTBa B 0cagke. B Havane ucnbiTaHuAa aHanu3upyioT, Kak MUHUMYM, NPOObI HAAOCAA0UHON
BOJbl, MOPOBOW BOAbI U 0caaka (CM. 9.1.2), a B KOHLE UCNbITAHUSA aHaNU3y NOABEPraloT yKkasaHHble NPoObl TONb-
KO NpM Camoii BbICOKOW KOHLEHTPaLuMW 1 Npu oaHOW Bonee HM3KOI KOHUEHTpauuu. Pe3ynkTatbl onpeaeneHus
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KOHUEHTpauun UCNbITYEMOro BeLLECTBA NPEAOCTaBNAT MHOpMaLMIO O NoBeAeHUun/pacnpeaeneHnm ucnbl-
TYeMOro BeLecTBa B CUCTEME «BOAA — OCaf0Ky.

9.3.1.2 MNpu npoBeaeHUM NMPOMEXYTOUYHLIX M3MEPEHUI (Hanpumep, Ha 7-e CyTKM) U eCcnn Ansa aHanusa
Tpebytotca Gonblume Npobel, KOTOPble HEBO3MOXHO O0TOBpaTh U3 UCMLITYEMbIX COCY0B, HE HapyLUUMB TECT-
CUCTEMY, aHaNUTUYECKUE U3MEPEHMUsI NPOBOAAT HA Npo6ax U3 AONONIHUTENbHBLIX UCTILITYEMbIX COCYAOB, NOA-
rOTOBMEHHBLIX aHANOrMYHbIM 06pa3om (BKIOYas NPUCYTCTBME TECTOBbLIX OPraHU3MOB), HO HE UCMOMNb3YEMbIX
Ans 6uonornyeckux HabnaeHW.

9.3.1.3 Ina BblaeneHusi NOPOBON BOAbLI PEKOMEHAYETCA NPOBOAUTL LIEHTpUdYruposaHue, Hanpumep
npu 10 000 g u Temnepatype 4 °C B TedeHue 30 MMH. OHaKO ecnu UCTIbITYEMOE BELLECTBO He aacopbupy-
€TcA Ha unbTpax, T0 AONYCTUMO (hunbTpoBaHME. B HEKOTOPLIX CRy4asxX HEBO3MOXHO ONPEeAEenuTb KOHLIEH-
TpaumIo UCMbLITYEMOTO BELLIECTBA B MOPOBOW BOAE, NOCKONLKY pasmep Npobbl SIBNSETCA CIIULLKOM MarneHbKUM.

9.3.2 dusuko-xuMmyecKue nokasarenm

N3mepsaior pH n TemnepaTtypy UCNbITYEMbIX COCYI0B COOTBETCTBYIOLLMM 06pa3om (cM. 6). B Hauane u
KOHLIE UCNbITAHNA ONPEAENSIOT XXECTKOCTb BOAbI U COlepXaHMe aMMMaKka B KOHTPOSIbHbIX COCyZlaX U B OA4HOM
UCNbLITYEMOM COCyAe C CaMOM BbICOKOW KOHLEHTpaLMeEn.

10 [aHHbIe M OTYET O NpoBeAeHUN UCNbITaHUA

10.1 OG6paborka pe3ynbraTtoB

10.1.1 Lienbio AaHHOrO UCNbITAHMA ABASAETCA OnNpeaeneHue BIMSHUA UCMbITYEMOrO BELUEeCTBa Ha CKO-
poCTb pa3BuTUA U OBLLIEE YMCMO MOMHOCTbIO BbINYNUBLUMXCS KOMapoB (CaMLOB M CaMOK) UMK, B Cliy4ae npo-
BeJEHMA UCMbITaHUA NO oueHke addpekTa B Ted4eHue 10 CyT, Ha BbDKMBAEMOCTb U MacCy NUYMHOK. Ecnu oT-
CYTCTBYIOT CBEAEHUA O CTAaTUCTMYECKU JOCTOBEPHOMN PA3NMYHON MONOBOIN YyBCTBUTENbLHOCTU, TO PE3ynbTarhl
no camuam 1 caMkam 06beauHSIOT ANna CTaTUCTUYECKOTO aHanu3a. Pasnuumsa B NONOBON YyBCTBUTENBHOCTH
MOXHO OMpeAenuTb CTaTMCTUYECKM, HanpumMep B Tabnuue ucnbitanusa x2 — r - 2. Npn HeoBxoauMocTh Yepes
10 cyT onpeaensoT BbXKMBAEMOCTb NIMYMHOK U CPEAHION UHAWUBUAYANbHYIO CYXYI0 MacCy Ha OAUH COCyA.

10.1.2 3pheKTUBHBbIE KOHLIEHTPALIUKN, BLIPAXKEHHLIE NO CYXOW Macce, NPeAnOYTUTENBHO PacCHUTbLIBATL
Ha OCHOBE YCTAHOBMEHHbIX KOHLEHTpauuii B 0caake B HaYane ucnbitaHua (cm. 9.3.1.1).

10.1.3 Ona pacuyerta Toukn ECg, unu apyroi EC, ucnonb3yioT CTaTUCTUKY HA COCYA B KavecTee GhaKTu-
YEeCKUX NOBTOPHOCTEN. Mpu pacyere AOBEPUTENBLHOTO MHTEepBana Ana nodon EC, yuuteiBalor Bapuadens-
HOCTb MeEXay CoCyAamMu, UK €10 MOXHO npeHebpedyb, ecnu AoKa3aHo, YTO 3Ta BapuabenbHOCTL ABnseTcs
HeaHaunTenbHo. MNpu onpegeneHMn Moaenyu METOAOM HAMMEHbLLUMX KBaZpaToB NPOBOAAT Npeobpa3oBaHue B
CTaTUCTUKY Ha COCYA AMNA NOBbILLEHNS OAHOPOAHOCTM Ancrnepcuu. 3Havenna EC, paccuuTbiBaloT nocne npe-
o6pasoBaHue achbchekTa B ICXOAHOE 3HAYEHME.

10.1.4 Ecnu cTaTUCTUYECKUI aHanu3 ocHoBaH Ha onpegeneHun NOEC/LOEC nyteM npoBepku runote-
3bl, TO CregyeT yuuTbiBaTb BapnabenbHOCTbL Mexay cocyaamu, Hanpumep «uepapxumdeckum» ANOVA. Anb-
TEPHAaTUBHO NOAXOAALLMUMU ABNAOTCA Gonee omBKOyCTORYMBBLIE KpUTEPUK [21] B TEX CUTYaLMsX, KOTAa UMe-
IOTCS HapyLUEHNA 06bI4HbIX Npeanonoxexunii ANOVA.

10.1.5 MNoka3satenb BbIIyNsIeHUA

10.1.5.1 MNMokasarenu BbinNynneHUs ABMAAOTCA AUCKPETHbIMUA AAHHLIMU, U UX MOXHO aHanu3mMpoBaTb C
nomoLLpbio kputepusa KoxpaHa — ApmuTaxka, NpUMEHEHHOTO MOLLAroBo, rae npeanonaraeTcs MOHOTOHHas 3a-
BMCUMOCTb «KOHLEHTpauusa — achdekT», U 3TU AaHHble COBMagaloT ¢ 3TUM NpeanonoxeHuem. B nportus-
HOM criyyae MCnosib3yT TOYHbIN KpuTepun duwepa unu kputepuin MeHtens — XeH3ens ¢ nonpasBKow
BoHdeppoHn — Xonma p-3HayeHuin. Ecnu umeerca aokasarenbcTBo GonbLION BapuabenbHOCTU Mexay no-
BTOPHOCTAMU B OHOW U TOW K& KOHLEHTPALMK, YTO YKa3biBAET Ha OMHOMUHAINBHOE pacnpeaeneHme (4acto
OTHOCUTCA K «3KCTPaBUHOMMHanNLHOM» Bapuauuu), To Toraa UCMorb3yloT pobacTHbI Kputepuii KoxpaHa —
ApMuTaxa 1 TOYHbIR KpUTEepuin dullepa, Hanpumep NpeanoXeHHbIn B [21].

OnpeaensioT CyMMapHOe KONUYECTBO BbINYNUBLUINXCA KOMApPOB Ha COCy/ N, U AENAT Ha YNCII0 BHECEHHbIX
JIMYUHOK I’)a

ER="e, )
na
rae ER — nokasarternb BblynneHus;
ng — 4MCNO BbINYNMBLLUMXCA KOMapOB Ha Cocya,;
n, — 4MCNO BHECEHHbIX NMUYUHOK Ha COCYA.
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10.1.5.2 AnsrepHaTuBoi, koTopas Haubonee noaxoaut Ans GonblmMx BLIGOPOK Npo6 npu Hanuuuu
3KCTPaOMHOMMHANBLHOW Aucnepcun, aenseTca 06paboTka nokasatensi BbiNynieHUA B BUAE NOCTOAHHOIO
apdexta n UCnNonL3oBaHME TakMX METOAOB, Kak Kputepuit Bunbsimca, ecnu npegnonaraeTca MOHOTOHHas
3aBUCUMOCTb «KOHLEHTpauua — addekT» u coBnagaeTt ¢ AaHHbiMu ER. Mpu OTCYTCTBUU MOHOTOHHOCTHM
noaxoaut kputepui [lanHeta. Bonblas BeiGOpka Npob 03HAYAET B JA@HHOM CIy4yae KONMYeCTBO BbINyNuB-
LUUXCA AIMYUHOK U KONMUYECTBO HEBLINYMUBLLMXCS NIMYMHOK B 000MX cnyyasix B 6onee naTu NOBTOPHOCTSIX
(cocyanax).

10.1.5.3 Ana npumeHenua metoqoB ANOVA 3HaueHus ER BHauane noasepraior npeobpasoBaHuio «apk-
CUHYC — KBaApaTHbIA KOPEHb» unu npeobpasoBaHuio No metoay Toiokm — dpumaHa ans NonyveHus npu-
MEPHOro HOPMAarbHOro pacnpeaeneHus U ypaBsHuBaHus aucnepcuii. Mpu ucnonb3oBaHMM abCONIOTHLIX 4acToOT
NMPUMEHSIIOT KpuTepuin KoxpaHa — Apmutaxka, TOUHbIN kpuTepuii duwepa unu Mentensa — XeHsens. MpeoGpa-
30BaHME «apPKCUHYC — KBAAPATHBIN KOPEHbL» PACCYUTLIBAIOT KAk apkCUHYC (cuHyc™1) oT kBagpaTHOro kopHs ER.

10.1.5.4 [Ina nokasartesnei BbUNYMNeHUa pacCunTLIBAIOT 3HaueHus EC,, ncnonb3ayn perpeccuoHHbIi aHa-
nm3 (M Hanpumep, npodut [22], noruTt, aHanu3 Beitbynna, noaxoasiuee nporpaMMHoe obecneyeHue u T. n.).
Mpy HEBO3MOXXHOCTU NPUMEHEHUS PErPECCUOHHOIO aHanu3a (Hanpumep, Npyu HanuMuMm MeHee AByX 4acTuy-
HbIX 3PPEKTOB) MCNONL3YIOT APYIME HENApPaMETPUYECKUE METOABI, TAKUE KAK CKONb3sLLiee CpeaHee unm npo-
CTas uHTepnonauus.

10.1.6 CKOpOCTb pa3BuTUA

10.1.6.1 CpegHee Bpems pa3BuTusa npeacraBnset cobow cpeqHui BpEMEHHOW UHTEPBAN MeXAy BHECe-
HUEM NMYUHOK (CYTKM O UCMbITaHUA) M BblNyNNEHUEM OMbITHOW rPynnbl KOMApoB. AnA pacyeTta (hakTu4eckoro
BPEMEHUW PasBUTUA YYUTLIBAIOT BO3PACT NIMMMHOK HA BpeMsi BHECeHUsi. CKOPOCTbL pa3BUTUA ABRseTcA obpar-
HOI BENMUYMHON BpEeMEeHUu pa3BuTus (eamHuua: 1/CyT) n npeacTraBnseT CKOPOCTb PA3BUTUSA NIUYUHKK, KOTOpOE
UMEEeT MECTO B CyTKU. CKOpPOCTb Pa3BUTMS NPeANOYTUTENbHA AN OLEHKU AaHHbIX UCMILITAHWI NO TOKCUYHO-
CTU C 0CafKOM, NOCKOMbKY €ro AMCNEPCUS HIDKE U AHHbIE SBMAIOTCA Oonee 0aHOPOAHbLIMU U Brnvxke K HOp-
ManbHOMY pacrnpeaeneHunio no CPaBHEHUIO CO BpeMEHeM pa3sutus. CneaosaTenbHO, AN OUEeHKN CKOPOCTH
pa3sBUTUA UCMONb3YIOT MOLUHbIE MapaMeTpuyeckue KpuTepuu, HO He Ans BpeMEeHu pa3Butus. [ns CKopocTu
pasBuTUA B BUAE NOCTOSAHHOIO achpekTa sHadeHua EC, ycraHaBnuBaloT ¢ MCNOMb30BAHUEM PErPECCUOHHOO
aHanusa [23], [24].

10.1.6.2 [Ina cnegytowmx CTaTUCTUYECKUX TECTOB KONMMYECTBO KOMapoB, HabnogaeMmoe npu UCNbITaHuK
Ha CYTKM X, NPMHUMAIOT 38 KONWYECTBO BbINYNUBLUMXCA KOMapoB HAa CPeAHUN BPEMEHHON WHTEPBan Mexay
CyTKaMu X U cyTkamu x — I (/ = pnMHa uHTepeana mexay onpeaeneHnsiMu, 06b14HO 1 cyT). CpeaHiol CKOpoCTb
pa3BUTUS Ha COCYA, X, PACCHUTBLIBAIOT MO chopmMyne

— m fx:
X = Z,‘=1#' @
e
rae i — WHTepBan Mexay onpefeneHusmu;
m — MaKcUMarnsHOE YNCIO MHTEPBANOB MeXay onpeaeneHusaMu;

f; — 41CNO BbIMYNUBLUMXCA HACEKOMbIX B MHTEPBANE MEXAY onpeaeneHuamu i

I
n, — obLLee KONNYECTBO BbITYNUBLUNXCH HACEKOMBIX B KOHLIE UCNbITaHUA (= Zf);

X; — CKOPOCTb Pa3BMTUA BbIMYNUBLUMXCA HACEKOMbIX B UHTEPBAre Mexay OnpeaeneHnsamm i
1
X = . )
cyT; -+
( ' 2)
A€ CyT; — CYTKW OnpeaeneHus (CyTku rnocne BHeCeHus);

A

; — ANWHa MHTepBana Mexay onpeaeneHnsimm i (CyT, 00bl4HO 1 cyT).

10.2 OTyeTt 0 NpoBeAEeHUU UCNbITAHUA

OTyYeT 0 NpoBEeAEHUN UCTILITAHUSA JOIDKEH COAEMKATb CMeaYIOLLY0 MHpOpMAaLIMIO.

10.2.1 UcnbiTyemoe BeLLeCTBO:

- husmyeckasa npupoaa n npu HeoOGX0ANMOCTM (PUIUKO-XUMUYECKME CBOINCTBA [pacTBOPUMOCTL B BOJE,
JaeneHue napa, kKoaduUMEHT pacnpeaeneHuns B Novse (UNu B 0Caake, eCnu TakMe AaHHbIE UMEIOTCA), CTa-
OUNBLHOCTL B BOAE U T. N.];

- AaHHble N0 XMMUYecKon uaeHtTudukauum (obwee HasBaHue, CTpykTypHasa dopmyna, Homep CAS
nT ﬂ.), BKMno4aaA YNCToTy u aHanuTU4yecKui MEeTO[ KONIM4eCTBEHHOro onpegeneHnsd UCnbiTyemMmoro seLlecTea.
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10.2.2 Bug T€CTOBOr0 OpraHuama:

- UCMONb3yeMble TECTOBbIE OPraHU3Mbl: BUA, HAYYHOE Ha3BaHWe, UCTOYHUK OPraHU3MOB U YCMIOBUA Kynb-
TUBUPOBAHUA,

- uMH(hopmaumsa NO 0GPALLEHMIO C KIagKaMu UL U NINYUHKAMU;

- BO3pacT TECTOBbLIX OPraHM3MOB NMPU BHECEHUMU B UCTILITYEMbIE COCY/bI.

10.2.3 YcnoBua ucnbitTaHus:

- UCNONb3yeMbIN 0CAAO0K, T. €. NPUPOAHbLIA UMM UCKYCCTBEHHbIN 0CaA0K;

- ANSA NPUPOAHOTO 0CaaKa: UCTOMHMK M onucaHue mecta otbopa npob ocagka, BKoYas nNo BO3MOXHO-
CTU UCTOPMIO 3arpa3HEHUs; XapakTepucTuku: pH, coaepxkaHue opraHmyeckoro yrnepoaa, cootHowweHue C/N un
rpaHyriomeTpus (Npu He0BX0AUMOCTH);

- NPUroTOBMEHME UCKYCCTBEHHOIO 0CaJiKa: KOMMNOHEHTbI U XapaKTe pUCTUKU (CoaepxaHue opraHu4Yecko-
ro yrnepoaa, pH, BNaXHOCTb U T. N. B HA4Yane UCNbITaHUus);

- NOArOTOBKA MCMbLITYEMON BOAbI (€CNM UCMONb3YIOT BOCCTAHOBIEHHYIO BOAY) U XapakTEPUCTUKN (KOH-
LUeHTpauus kucnopoaa, pH, npoBoaANMOCTb, XKECTKOCTb U T. M. B HAYane UCMbITaHus);

- BbICOTa Crnos 0cajka U HaaoCaa0uHON BOAbI;

- 06beM Hag0Caa04HOI BOALI U NOPOBOI BOABI; Macca BNaXHOro ocaaka ¢ u 6e3 nopoBoii BOAbI;

- UCMbITYEMbIE COCYAbI (MaTepuan u pasmep);

- METOA NPUrOTOBNEHUS CTOKOBbIX PACTBOPOB M UCNLITYEMbIX KOHLIEHTpaLUui;

- BHECEHWeE UCNbITYEMOro BELLECTBA: UCMOSb3yeMbl€ UCTbITYEMbIE KOHLEHTPALMK, KONMYECTBO NOBTOP-
HOCTell U NpuMeHeHne pactTeoputens (Npu HeobxoaAUMOCTH);

- YCNOBWSI UHKYGaUuMK: TemnepaTypa, CBETOBOM LMK U UHTEHCUMBHOCTb, a3paums (4acToTa U MHTEHCUB-
HOCTb);

- noapobHasa MHopMaLmMsa 0 KOPMIEHUN, BKITIOHYAs TUN KOPMA, €ro NoAroToBKY, KONMUYECTBO U PEXUM
KOPMITEHUS.

10.2.4 PesynbtaTsbl:

- HOMWHAambHbLIE UCMbITYEMbl€ KOHLEHTPauuu, YCTaHOBAEHHbIE UCTIbITYEMbIE KOHLUEHTpaLUMK U pesynb-
TaTbl BCEX aHANU30B MO ONpPeaeneHnto KOHLEHTPaLUumu CNbITYEMOrO BELLECTBA B UCNLITYEMOM COCYAE;

- Ka4yeCTBO BOAbI B UCMbITYEMbIX COCyaax, T. €. pH, Temneparypa, cogep>aHue pacTBOPEHHOrO KUCO-
poAaa, XeCTKOCTb M YPOBEHb aMMMNAKa;

- BO3MELLEHNE NCMapUBLLENCA UCMLITYEMOW BOAbI, €CNKU 3TO UMENO MECTO;

- KONMM4YECTBO BbINYMUBLUUXCH KOMApOB (CaMLIOB M CAMOK) Ha COCYA U B CYTKM;

- KONMMYECTBO NMYMHOK HEBLINYMMBLLMXCSA KOMapoB Ha CcOCyA;

- CpedHsAs MHAWBUAYanbHas cyxas Macca NMYMHOK Ha COCYA U Ha CTaAMIO pa3BuTUs (Npu Heobxoau-
MOCTH);

- MPOLIEHT BbiNyNMIEHUSA HA NOBTOPHOCTb M UCTILITYEMAA KOHUEHTpauusi (CyMMapHOe KOnNM4ecTBo caMm-
LOB 1 CaMOK HAaCEKOMBbIX);

- CpegHsIA CKOPOCTb Pa3BUTUSA MOJNHOCTbLIO BbINYNMBLUMXCA KOMApPOB HA MOBTOPHOCTb U Kaxaylo obpa-
60T1Ky [06beauHEHHOE KONUYECTBO KOMApOB (CaMLIOB M CaMOK)];

- 3HAYEHNA TOKCUHECKNX KOHEUHbIX TO4EK, Hanpumep EC, (1 COOTBETCTBYIOLLME JOBEPUTENbHLIE NHTEP-
sanbl), NOEC u/unu LOEC, cTraTuctnyeckue Metoibl, MCNonb3oBaHHbIe ANA UX onpeaeneHus;

- obcyxaeHne pesynsratos, BKIoYas noboe BRNUSIHWE HA PE3ynbTaTbl UCTILITAHUS, BO3HUKAIOLWIEE 3a
CUET OTKSIOHEHUI OT TPeBOoBaHUI HACTOALLETO CTaHAApTA.
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Mpunoxexue A
(pekomMeHayemoe)

PexomMeHaauum no KynsTusuposaHuto Chironomus riparius

1 NInunukn Chironomus KyNsTUBUPYIOT B KPUCTANMN3aLMOHHLIX YallKkax unu 6onee KpynHeIX KOHTeiHepax. Mernkuii
KBapueBblit NECOK pacnpeaensioT TOHKUM CrioeM BbICOToW NpumMepHo 5—10 cM Haj AHOM KoHTelHepa. [Moka3aHo, 4To Ku-
3enbryp (Hanpumep, Merck, Art 8117) — nogxoaswuin cybeTpaT (A0CTaTOuHBIM ABMSAeTCS 6oee TOHKUIA CNOI B HECKOMNBKO
MUNNUMETPOB). 3aTeM A06aBNAIOT COOTBETCTBYIOLLYIO TpeboBaHWSAM BOAy Ha BLICOTY HECKOMBKO CAHTUMETPOB. YPOBeHb
BOAblI NONONHAKT NpU HEOBXOAUMOCTU ANA BOCCTAHOBIEHUA NOTEpb B pesynsrate UcnapeHus 1 npeaynpexaeHns Bbl-
cbixaHus. Boay 3ameHsitotT npu HeobxopmmocTu. MNposoasAT nerkyio aspauuio. Cocyfibl ¢ KyNsTUBUPYEMBIMU NTUYMHKAMU
HaxoAATCcA B NoAXoAAWen Kamepe, koTopas 6yaeT npeaynpexaaTtk BLINET BhINYNUMBLLUMXCA B3pochbix ocobeil. Kamepa
AomnxkHa 6biTb gocTatouHo 6onbLoit, 4Tobbl 06ecneynTs poeHWe BbINMYNUBLUMXCSA B3pocrbiX ocobeit, nHaye He ByaeT npo-
nexoanTb KONyNAUMA (MUHUManbHLIA pa3Mmep cocTasnseT npumepHo 30 x 30 x 30 cm).

2 KaMepbl HaxogsaTca NpU KOMHATHOW TeMnepaType Unu npu NocTOsSHHOW TeMnepaTtype OKpyXatowei cpegbl
(20  2) °C co cBeToBbLIM Nepuogom 16 Y cBeT (MHTeHCUBHOCTL NpumepHo 1000 nk), 8 4 — TemHoTa. UMetoTca AaHHble,
YTO BMaXHOCTb Bo3gyxa MeHee 60 % OTHOCMTENLHOIN BMaXXHOCTU MOXET TOPMO3UTb PENPOAYKLIUIO.

Bopa ansa passeaeHuA

3 WcnonbaytoT ntobyto cooTBETCTBYIOLLYIO TpeboBaHUAM NPUPOAHYIO UITU UCKYCCTBEHHYIO Bofly. OBbIMHO MCMonb3y-
0T KOMOAE3HY0 BOAY, AEXTOpUPOBaHHYIO BOAONPOBOAHYIO BOAY U UCKYCCTBEHHbIE cpefibl (Hanpumep, cpefa Elendt «M4»
unm «<M7», cM. Huxe). lMeped NnpumeHeHnem Boay aspupytoT. [pu HeobxoaMMocTK KynsTyparnbHyto Bogy 06HOBRSAIOT, ocTo-
POXHO CrBas UMK OTKa4nBas UCNoNbL3OBaHHYIO BOAY U3 COCYAI0B ANA KYNETUBUPOBaHMUS, He HapyLuas Tpyboyek MUUNHOK.

KopmneHue nuunmHok

4 NnanHok Chironomus KOPMST XTTOMbEBUAHBIM KOPMOM AN peIb (Tetra Min®, Tetra Phyll® unu kopmom ans pbi6
O pPYroil aHanorn4yHoi Mapku) u3 pacdeta npumepHo 250 Mr Ha cocys B cyTku. KOpM BHOCAT B BUZI€ CyXOro paaMmensieH-
HOro nopoLUka unu B Buae cycneHanun B Boge: 1,0 r xnonsesBuaHoro kopma agobaensioT K 20 Mn BoAbl AN pa3BefeHns
U NepemeLUMBatOT AN NONyYeHUA OfHOPOLHON cMecu. Takylo CyCNeH3Utlo cKapMiMBaloT U3 pacyeTa 5 Mn Ha cocyq
B CYTKU (Nepel Ucnonb3oBaHMeM BCTpSAXMBatoT). JI4nHKM Gonee cTapllero Bo3pacTa nony4yator Gonbluee KonuyecTso
Kopma.

5 KopMneHue KoppeKTUpYyIoT B 3aBUCUMOCTM OT KayecTsa BoALI. Ecnu KynsTypansHas cpeja CTaHOBUTCH «MYTHOW»,
TO KOJMYECTBO BHOCUMOrO KOpMa yMeHbLUatoT. [lo6aBrneHne kopma TLaTensHO KOHTPOnUpYHoT. CRULLKOM Manoe Konude-
CTBO kOopMa ByfeT Bbl3biBaTh NepeceneHne MMYUHOK No BOAHOM KOMOHKe, a criuwkom Gonblloe KonM4ecTBo kopma byaeT
BbI3blBaTb NOBLILLIEHHYIO MUKPOBMONOrMYECKyo aKTUBHOCTb M CHKEHWE KOHLEeHTpauun kucrnopoga. Oba dakropa MoryT
NPUBOANUTE K MOHUXEHHBIM CKOPOCTAM POCTa.

6 Mpw 3aknagke HOBBIX COCYA0B ANSA KYNETUBUPOBAHWA Takke MOXHO 406aBNsTe HEKOTOPLIE 3eMeHble BOJ0POCU
(Hanpumep, Scenedesmus subspicatus, Chlorella vulgaris).

KopMneHue BbinynuBLUMXCA B3POCHbIX ocobeit

7 HekoTopble akcnepuMeHTaTopbl NPEANoXUIM UCnonsL3oBaTh BaTHLIE NanoYku, NPonuTaHHbIe HacklWeHHLIM pac-
TBOPOM Caxapo3kbl, Criy>allue B Ka4ecTBe KOpMa ANS BbITYMUBLUUXCSA B3POCIbIX 0cobeil.

BbinynneHue

8 Mpu TemnepaTtype (20 = 2) °C B3pocnble 0cobu Ha4YMHAKOT BbINYMAATECA B COCyfaXx C KynsTUBUPYEMbIMU NTUYUH-
KaMun npumepHo vepes 13—15 cyT. CaMLOB ferko oTNUYUTL Mo NepUcTLIM YCUKaM.

Knagku auy

9 Mocne nosiBneHns B3pocrbix 0cobel BHYTPU kamepbl 4N KyNETUBUMPOBaHUS BCe COCYAbl AMNS KyNBTUBUPOBaHUA
JINYMHOK TLaTeNBHO OCMaTPUBALOT TPU pas3a B HEAEento Ha OTIIOKEHUE CTYASHUCTLIX KNafoK suL. Ecnn oHW NpUCYTCTBYHOT,
TO KNagKy sinL OCTOPOXHO yaansoT. Ee nepeHocaT B HeGonbLUYo YallKy, cogepallyto npoby BoAbl ANS KynsTUBUPOBa-
HUs. Knagky sy ucnonb3ytoT 415 3aKnafgKku HOBOro cocyfa AN KynsTUBMPOBaHMWSA (Hanpumep, 2—4 knagku suu/cocyn)
Unun AnsA UCMbITaHWA TOKCUYHOCTH.

10 JIMYMHKKM NepBOi CTaaWmn pa3BUTUS BEINYMNAITCA Yepes 2—3 CyT.

3aknapka HOBbIX KynksTypanbHbIX COCYAOB

11 Mocne nonyyeHna KyneTyp 3aKknafbiBatoT HOBble COCyAbl ANSA KYNETUBUPOBAHNUA NINHYNHOK KEXAYH HEAEno unu
pexe B 3aBUCMMOCTW OT TpeboBaHWil UCMbITaHWA, yaanss 6onee cTapble cocyfbl Nocne BbINyNeHusi B3pOCnbIX KOMapos.
Mcnonk3ays Takyto CUCTEMY, MOXHO NOMYYUTb PerynsapHyro NpogyKLUmMio B3pocnbiX ocobeit npu MUHUMAIBHBIX YCURUSX.

MNonyyeHue ucnbiTyembix pactsopos M4 n M7

12 Elendt (1990) onucan cpegy M4. Cpeagy M7 roToBAT Kak v cpeay M4, 3a UckniodeHMeM BELLECTB, NPUBEAEHHLIX
B Tabnuue A.1, KOHLEHTpaLMK KOTOpbIX B YeTbipe pa3a Huxe B cpege M7, yem B cpege M4. B nuteparype onucaHo npu-
rotoeneHue cpeabl M7 (Elendt, nepcoHanbHoe cooblyeHne). McnbiTyeMblil pacTBOp He CrieAyeT roToBUTh B COOTBETCTBUM
c Elendt n Bias (1990) ans koHueHTpayuit NaSiO5 - 5H,0O, NaNO5, KH,PO, n K,HPO,, koTopbie He MOAXOAAT ANS Npu-
rOTOBMEHWUSA CTOKOBbLIX PacTBOPOB.

10
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MpurotoBneHune cpeabl M7

13 Kaxgbln cToKoBbIA pacTBop (l) roTOBAT MO OTAENBbHOCTU, U 0ObeAUHEHHbIA cTokoBLIl pacTeop (1) nonyyator
U3 AaHHbIX CTOKOBLIX pacTeopoB | (cMm. Tabnuuy A.1). 50 mn o6beaunHeHHoro ctokosoro pacteopa (II) u onpegeneHHoe
KONUYeCTBO KaXA0ro CTOKOBOro pacTBopa MakpoafieMeHTOB, NpuBeaeHHbIX B Tabnuue A.2, oBogSaT A0 1 1 AENOHU3NPOo-
BaHHOW Bog ol ¢ nony4eHnemM cpefbl M7. CToKoOBEIA pacTBOP BUTaMUHOB rOTOBAT AoGaBreHnem Tpex BUTaMUHOB K feno-
HW3WpPOBaHHOW BOfe, KaK NokasaHo B Tabnuvue A.3, n 0,1 Mn 06begMHEHHOTO CTOKOBOMO pacTBopa BUTaMUHOB 406aBnsaroT
K KOHeuHo cpefe M7 HemocpeACTBEHHO nepen NpUMeEHEHWeM (CTOKOBLIA pacTBOpP BUTAMWHOB XPaHAT 3aMOPOXEHHEIM
HebonblMMK NopUmamMu). Cpeny aspupyroT U cTabunnanpyor.

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 MUKPOSNEMEHTOB ANA cpeabl M4 n M7

Ona nonyyeHna o6begMHEHHOTO
cToKoBoro pacteopa (II) cmewunsatoT
Kommecrao, | Qe aviouie Komwectsa croromory | Koneswen tonermpatyn
CrokoBble pacTtaopbl (1) 4o 1 n genoHnsu- pacTeopa (I) v AOBOAAT A0 1 n Mr/n
pOBaHHOI7I BO,D,OI?I, AENOHN3NPOBAaHHOW BOAOMW,
Mr Mn
M4 M7 M4 M7

H;BO5" 57 190 1,0 0,25 2,86 0,715
MnCl, - 4H,0" 7210 1,0 0,25 0,361 0,090
LicI) 6120 1,0 0,25 0,306 0,077
RbCI? 1420 1,0 0,25 0,071 0,018
SrCl, - 6H,0" 3040 1,0 0,25 0,152 0,038
NaBr? 320 1,0 0,25 0,016 0,004
Na,MoO, - 2H,0" 1260 1,0 0,25 0,063 0,016
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
Kl 65 1,0 1,0 0,0033 0,0033
Na,SeO, 438 1,0 1,0 0,022 0,0022
NH,Vos, 1,5 1,0 1,0 0,00058 0,000058
Na,3ATA - 2H,012) 5000 20,0 5,0 25 0,625
FeSO, - 7TH,0"?) 1991 20,0 5,0 1,0 0,249

) NaHHble BelecTBa pasnuyarotest B M4 n M7, Kak ykasbiBanoch BhiLLe.

2) ﬂaHHbIe pacTBOpbI FOTOBAT MO OTAENTbHOCTU, 3aTEeM CITMBalOT BMeCTe U cpa3y Xe aBTOKNaBUPYIOT.

Tabnuya A.2— CTOKOBbIe pacTBOpbl MakpoaneMeHToB Ans cpeabl M4 n M7

Corwcrso posepewoe | \ommecro crowmapaeriopos | Kowewian

CTokoBble pacTBopbl po 1 .qugzl:)gsl:lwr;osaHHoﬁ ana nplierTOBJ'IeHVIF; cpeabl M4 n M7, B UCTIbITYEMbIX

! Mn/n pacrtBopax, Mr/n
CaCl, - 2H,0 293 800 1,0 293,8
MgSQ, - 2H,0 246 600 0,5 123,3

KCI 58 000 0,1 58

NaHCO4 64 800 1,0 64,8
NaSiO3- 9H20 50 000 0,2 10,0
NaNO4 2740 0,1 0,274
KH,PO, 1430 0,1 0,143
KoHPO, 1840 0,1 0,184

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

KonMUecTBo oBEedCHHOE KonnuyecTBo CTOKOBbIX pacTBOPOB KoHeuHasn
» AOBEA . BUTaMWHOB, AobaBrneHHoe AnA KOHLieHTpauma
CTOKOBbLIE PacTBOPbI f0 1 N AeNoHN3NPoBaHHON
BOLON. M npurotosneHua cpedbl M4 u M7, B UCNbITYyeMBbIX
Aon, Mn/n pacTBopax, Mr/n
TwamuH rugpoxnopug 750 0,1 0,075
LinaHokoGanamut (B12) 10 0.1 0,0010
BuoTtuH 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

12
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Mpunoxexnue b
(pexomeHayemoe)
MpuroTtoBneHne NCKYCCTBEHHOro ocaaka

CocrtaB ocagka
CocTaB MCKYCCTBEHHOIO 0cajika JOMKeH ObITh cnepyowmMm:

oo apacrpucrasa
Topd Topd carHym, pH makcumansHo 6nusko k 5,5—6,0; 6e3 BUAUMBIX pacTu- 4—5
TeNbHLIX OCTATKOB, MEnko M3MeNBYEHHbIA (pasmep YacTuy < 1 MM) U BbiCy-
LLUEHHBIA Ha Bo3gyxe
KesapueBblii necok Pa3mep yactuy: 6onee 50 % yactuy AonMKHO 6biTh B gnanazoHe 50—200 MkM 75—76
KaonuHoBas rmuHa CogepxaHue kaonuHuta = 30 % 20
OpraHuyeckuid yrmepog | [JoBegeHHbl gobaBneHnemM Topda U necka (2+0,5)
Kap6oHat kanbuums CaCOg, n3aMenbYeHHbIR, XMMUYECKN YNUCT LI 0,05—0,1
Bopa MpoeoanmMocTsb < 10 MkC/cm 30—50
MpurotoBneHue

Topd BbICYLLUMBAIOT Ha BO3fyXe U U3MENBYaloT 40 MENKoro nopowka. MoTOBAT cycneH3uto HeobxoguMoro Konu-
YecTBa TOPMAHOro NopoLKa B IEUOHU3MPOBaHHON Bofie C UCNOMb30BaHWEM BbICOKO3((EKTUBHOIO YCTPONCTBa ANA ro-
MoreHnsauuu. pH gaHHoi cycnenaum gooaat CaCO5 ao (5,5 + 0,5). CycneHsnio KOHAULMOHUPYIOT B TeHEHNe He
MeHee 2 cyT Npu OCTOPOXHOM NepemeluMBaHun npu Temnepatype (20 + 2) °C ans crabunusayum pH n yctaHoBneHnA
CTabunbHOro MUKPOBHOro KoMMNoHeHTa. BHOBb MamepsitoT pH, ero sHavyeHne AofmkHo cocTaBnsATh (6,0 + 0,5). 3aTem Top-
hsAHYI0 CyCNeH3nto NnepeMeLlnMBatoT ¢ APYriMKU COCTaBNAOWUMU KOMNOHEHTaMU (NECKOM U KaOSIMHOBOM FMUHOW) U Ae-
VOHU3MPOBaHHON BOLOM AN NonyYeHWs 04HOPOAHOro ocajka ¢ cogepxaHueM Boabl B gnanasoHe ot 30 % go 50 % cyxoit
Macchl ocagka. BHOBE onpeaenstoT pH KoHeHYHoW cMeck U npu HeobxoaumocTn AoBoasT CaCO4 Ao 6,5—7,5. OtGupator
npobbl ocafka 4NA onpefeneHus Cyxoih Macchl U cofepXaHusa opraHMUYecKoro yrnepoga. 3ateM nepeg UCnoNb3oBaHNEM
B MUCMbITAHUA TOKCUHMHOCTM ANA XUPOHOMUA PEKOMEHAYHOT KOHAULIMOHUMPOBATL UCKYCCTBEHHbIW OCafoK B TEUYEHWE 7 CyT B
YCROBUSIX, @HanorM4HbIX NocneayroLwemMy UCnbITaHuHo.

XpaHeHue

Cyxve KOMMOHEHTbI 415 MPUroTOBMEeHNS UCKYCCTBEHHOIo ocafKa XpaHAT B CyXOM U NPOXNagHOM MecTe NpU KOM-
HaTHoW TemnepaType. NcKyccTBEeHHbIA (BNaXHbIA) 0Ccagok He CrneayeT XpaHUTb 40 €ro UCMONb3OBaHUA B UCMBITAHWUM.
OcagoK UCromnb3yrT cpasy Xe nocne 7 cyT KOHAULMOHUPOBaHUS, Korga 3akaHYMBaETCA €ro NOAroToBKa.

BuGnuorpadusa

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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MNpunoxeHue B
(pekoMeHayemoe)

XuMUueckue xapakTepuCTUKU NpuemMsieMon Boabl,
npegHasHa4YeHHOW ONA pasBeaeHus

Tabnuuya B.1
BeujectBo KoHueHTpaLma
BellecTBo B Buie YacTtul <20 mr/n
ObLee cofepxaHne opraHn4eckoro yrneposa <2 wMr/n
HeunoHusnpoBaHHbIN aMMnak <1 MKkr/n
XecTkocTb B Buae CaCO4 <400 mr/n*
OcTaTouHbIN Xrnop <10 MmKkr/n
ObLwee cogepxaHune hocopopraHUHecknxX NecTULMLoB < 50 Hr/n
ObLee cofepxaHne XnopopraHn4eckux necTULMgoB < 50 Hr/n
nnc NONUXIopupoBaHHbLIX GudeHunnos
OBLMit opraHWUyeckuii xrnop <25 Hr/n

cpeay Elendt M4).

* OpHako HeoBXOAUMO OTMETUTL, YTO eClu NpegnonaraeTcs Hanuune B3auMOoLeicCTBUS MEXAY UOHaMU XKeCTKO-
CTW M UCMBITYEMbIM BELLECTBOM, TO UCTIONB3YHOT BOAY € 60rIee HU3KOM MEeCTKOCTLIO (M B TAKOW CUTYaLMK He UCTonb3yoT
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Mpunoxexne I
(pekomeHgyemoe)
PykoBOACTBO A/11 MOHUTOPUHTa BbINYNAAEMOCTU IMYNHOK XUPOHOMMUL,

JloByWKM NS BbIYN/IEHUS MOMELLAIOT B UCTILITYEMbIE COCYAbl. ITU NIOBYLIKM HEO6XOAUMbI HaunHas ¢ 20 cyT
[0 KOHLA McMbiTaHus. Mpumep NOBYLLKA NpuBeAeH Ha pucyHke I.1.

A — HelinoHoBas ceTka; b — nepeBepHyTas nnacTvkoBas yallka; B — 6e3nonacTHoli cTakaH AN BO34eNCTBUS;
' — cuToBble oTBepCTUA Ansi o6MeHa Boapl; [, — Bopaa; E— ocagok

PucyHok 1 — J10BYLUKN ONS BbINYNIEHUS IMYNHOK XUPOHOMUA,

15
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MpunoxeHue OA
(cnpaBouHoe)

ConocTaBrieHne CTPYKTYpbl HACTOsILEro cTaHaapTa
CO CTPYKTYPOi NPUMEHEHHOTO B HEM MEXAYHAPOAHOIro AOKYMeHTa

Tabnuya JAA1

CTpyKTypa HacToslLLero cTaHaapTa CprKT‘g’SCMS *Tgi?e;“pgngfg?zggzymema
Pasgentl Moapasaensl, MyHKTbI MNepeyncnenmns Paspenbl MNepeuncnenuns

Beenenue 1,2,3,4,56 —
1 — — 1 —
2.1 — Mpunoxexue 1 —
22 — Mpunoxexue 1 —
2 23 — Mpunoxexue 1 —
2.4 — Mpunoxexue 1 —
3 — — 7 —
4 — — 8 —
5 — — 9 —
6 — — 10 —
71 — 11 —
7.2 — 12 —
7.3 — — —
a a
6 b
7 7.31 B 13 c
r d
a e
7.3.2 — 14 —
7.4 — 15 —
7.5 — 16 —
— — 17 —
8.1 — — —
8.1.1 — 18 —

8
8.1.2 — 19 —
8.2 — 20 —
8.3 — 21 —
9.1 — — —

9
9.11 — — —

16
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lMpodomxeHue mabnuubi JA. 1

CTpyKTypa HacTosLero cTaHaapTa CprKTyopé CMS,)K'IBeysTaI\llo :_ ‘qu 105?2‘38?'\"9”1-3
Paszgenbl Moapasaernsl, NyHKTbI MepeuuncneHuns Paszgensbl MepeuncneHuns

9.1.1.1 — 22 —

9112 — 23 —

912 — 24 —

9.1.3 — — —

9.1.31 — 25 —

9.1.32 — 26 —

9.1.4 — — —

9.1.41 — 27 —

9142 — 28 —

9.15 — 29 —

9.16 — 30 —

917 — 31 —

9.1.8 — — —

9 9.1.8.1 — 32 —

9.1.82 — 33 —

9.1.9 — 34 —

9.2 — — —

9.21 — — —

9.2.1.1 — 35 —

9.212 — 36 —

9.22 — 37 —

9.3 — — —

9.3.1 — — —

9.3.1.1 — 38 —

9312 — 39 —

9.31.3 — 40 —

9.32 — 41 —

10.1 — — —

10.1.1 — 42 —

10.1.2 — 43 —

10 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 MeXayHapoAHOro AoKyMeHTa
OECD, Test No. 218:2004

Pazgensl Moapasaensl, MyHKTbI MNepeyncnenuna Pasgenbl MNepeuncnenuns
10.1.5.2 — 47 —
10.1.5.3 — 48 —
10.1.5.4 — 49 —

10 10.1.6 — — —
10.1.6.1 — 50 —
10.1.6.2 — 51 —

10.2 — 52 —

[MpunoxeHne A

[MpunoxeHue 2

MpunoxeHue b

[MpunoxeHue 3

Mpunoxexue B

MpunoxeHue 4

Mpunoxexue I

[MpunoxeHue 5

Bubnuorpadus

IuTtepatypa

18
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