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Mpeancnosue

Llenn, 0CHOBHbIe NpUHUMMBI U 0OLLMe npaBuna npoBeaeHust paboT N0 MEeXrocyaapCTBEHHON cTaHaap-
Tusaumm yctadosneHbl FOCT 1.0 «MexxrocyaapctseHHasa cuctema craHgaptusaumn. OCHOBHBIE MOSOXEHUS»
n MOCT 1.2 «MexrocygapCTBeHHaa cucteMa craHgaprusauuun. CtaHaapThl MEXroCyaapCTBEHHbIE, npaBuna
N pekoMeHZauun No MEeXrocyaapCTBEHHON cTaHgapTu3auuu. MNMpasuna paspaboTku, NPUHATUSA, OOHOBNEHNS
N OTMEHLI»

CBegeHunA o cTaHaapre

1 NOArOTOBIEH $egepanbHbIM rocygapCTBEHHbIM YHUTAPHLIM NPeanpusaTmem «BcepoCCuinckuin Ha-
YUYHO-UCCNEAOBATENLCKUIA LEHTP CTaHAapTM3auUmmn, MHOPMaLMmn U cepTudukaumm cbipbs, Marepuanos 1 Be-
wectBy (PIryrn «BHULCMB») Ha ocHOBE COBCTBEHHOrO NEPEBOAA HA PYCCKUM A3bIK aHIMOSI3bIMHOW BEPCUMU
[JOKYMEeHTa, yKa3aHHOro B NyHkTe 5

2 BHECEH ®eaepanbHbiM areHTCTBOM N0 TEXHUYECKOMY PErynupoBaHUIO 1 METPOSIOrMK

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTu3auuu, METPONOrMM U cepTudumKalmu
(npoTokon ot 5 HosI6pst 2013 1. Ne 61-11)

3a npuHsATUE NPOronocoBanu:

KpaTkoe HanmeHoBaHue cTpaHbl no MK Koa cTpaHbl no MK CokpalleHHoe HaVMeHoBaHWe HaLMoHansHoro opraHa

(MCO 3166) 004—97 (UCO 3166) 004—97 no cTaHAapTuU3aLmmn

AsepbaiigxaH AZ AscTtaHgapT

ApMeHus AM MuH3akoHoMUKU PecnyBnvkm ApMeHus

Benapycb BY [occTtaHpapT Pecnybnukn Benapycb

Kuprusus KG KblprelactaHgapT

MongoBa MD MongoBsa-CTtaHgapT

Poccus RU PoccTangapt

YabekucraH uz YacTangapt

YkpanHa UA MWHaKOHOMpPa3BUTUSA YKpauHbI

4 Mpukasom PeaepanbHOro areHTCTBa No TEXHUYECKOMY PErynupoBaHUIO U METPONOrMmn ot 22 Hos1I0ps
2013 r. Ne 800-cT mexxrocyaapcTeeHHbIvi ctaHaapt FTOCT 32477—2013 BBefeH B AEWCTBME B KAYeCTBE Ha-
LMoHansHoro ctaHgapra Poccuiickon ®egepauun ¢ 1 asrycta 2014 .

5 Hactoawui ctaHgapT naeHtTuyeH mexayHapogHomy gokymeHty OECD Test No. 315:2008 «Buoakkymynsaums
NPUAOHHBIMX ManOLLETMHKOBbLIMKU YepBAMUY («Bioaccumulation in Sediment-dwelling Benthic Oligochaetesy, IDT).

HaumeHoBaHue HacTosLLero ctaHgapTa U3MEHEHO OTHOCUTENbHO HAMMEHOBaHUS MEXAYHapOAHOro A0-
KymMeHTa anda npueegeHus B coorsercrene ¢ FOCT 1.5 (nogpasaen 3.6)

6 BBEJIEH BINEPBbIE
7 NMEPENSOAHNME. Main 2019 1.

UHpopmavusa o seederuu e delicmesue (npexkpaweHuu delicmeusi) Hacmosuwieao cmaHl0apma u usme-
HeHuUll K HeMy Ha meppumopuu yKasaHHbIX ebiuie eocyfapcme nybnukyemes 8 ykazamesisix HauyuOoHanbHbIX
cmaHdapmos, u3dasaeMbix 8 IMuX eocydapcmeax, a makxke 8 cemu ViHmepHem Ha calimax coomeemcmey-
HoWUX HayUoOHabHbIX OpP2aHo8 o cmaHdapmusayuu.

B cnyyae nepecmompa, USMEeHeHUs1 unu ommeHb! Hacmosawe2o cmarnfapma coomeememeayrowas UH-
opmayuss 6ydem onybriukoeaHa Ha ohuyuanbHOM UHmMepHem-calime MexzocydapcmeeHHo20 cosema o
cmaHOapmua3sayuu, Mempornoauu u cepmugbuxkayuu 8 kamarsoze «MexaocydapcmeeHHble crmaH0apmbi»

© CtaHgaptuHdgopm, opopmneHue, 2014, 2019

B Poccuiickon degepauum HaCToALWMIA CTAHAAPT HE MOXET ObITb NONMHOCTLIO UMK
YaCTUYHO BOCMPOMU3BEAEH, TUPAXUPOBAH U PACMPOCTPAHEH B kKavyecTBe 0ULMANbHOIO
n3gaHusa 6e3 paspeweHuss degepancHOro areHTCTea no TEXHUHECKOMY PErynmpoBaHMIo
1 MeTponoruu
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BBeaeHue

SOHAO0BEHTOC, MOTPEbnALWMIA JOHHbIE OTNOXEHUS, MOXET MOABEPraTbCA BO3AEHCTBUIO XUMUYECKUX
BELLECTB, coaepxawmxca B Hux [1]. Cpean noaobHbIX OpPraHM3mMoB, MOTPEONAWUX AOHHbLIE OTMOXEHUS,
OonbLIOE 3HAYEHNE UMEIOT BOAHbIE ONUIOXEThbl (MANOLLETUHKOBBLIE YEPBU), OOUTaIOLLME B NPUAOHHbIX CNOAX
BOZHbIX CUCTEM. [JaHHbIE OpPraHM3Mbl 0OUTAIOT B 0CAI04HBLIX OTNOXEHUSX U YACTO ABNSAOTCA Hanbonee MHOro-
YUCNEHHBLIMU, OCOOEHHO B MECTax C HEONAaronpPUATHLIMU 3KOMOTMYECKUMU YCIIOBUAMU ANS APYTUX OpraHus-
MOB. [MOCKONbKY AaHHbIE XXMBOTHbIE MPOBOAAT OUOTYpOaLMIO OCazKa 1 ABNAOTCA NULLEN ANA APYTUX OpraHns-
MOB, BOAHbIE OMUTOXeTbl MOTYT OKa3blBaTb CUMbHOE BNUAHNE HA BUOAOCTYMHOCTb XMMUYECKUX BELLECTB AN
APYrnx opraHu3moB, HanpuMmep 6eHTOCHbIX pblb. B oTnnyme or annBGeHTOCHbIX OPraHn3MoB 3HAOOEHTOCHLIE
BOZHbIE ONUIOXEThI POIOT HOPLI B 0CaJKe Y NOTPEONSIOT YacTULbl HUXKHETO (HEMOBEPXHOCTHOIO) Cros ocaaka.
Mo 31O NpuuYMHEe faHHble OpPraHU3Mbl MOABEPXKEHbI BO3AECNCTBUIO XUMUYECKUX BELLECTB Pa3NuUYHbIX NyTeln
NOCTYNIEHMs, B TOM YMCre B pe3ynbTaTe NpsSMOro KOHTakTa, ynotpebneHusi B NULLY 3arpsi3HEHHbIX vYacTul
ocajka, mopoBoii BOAbI U BOAbI BOAHOTO 00bekTa. HEKOTOpbIE BUABI JOHHBIX ONIMTOXET, KOTOPbIE B HACTOSILLEE
BPEMS1 UCNOSb3YIOT B 9KO-TOKCUKOMNOrMYECKUX UCTIbITAHUSIX, ONMMCAHbI B NPUMOXEHUU A.

MapameTpbl, xapaktepusyoLmue GMoakkyMynauuio BELLECTBA, BKIOYAIOT Npexae Bcero akrop uoak-
Kymynsuumn (BAF), KOHCTaHTy CKOPOCTU NOrMNoLLeHNsa ocaaka ks n KOHCTaHTy CKOPOCTU BbiBeAeHUS ke.

Onsa oueHkn noTeHumana brmoakkyMynauuu XMM1M4ecKnx BELLECTB B LIENOM, a Takke Ansa udyveHusa uo-
aKKyMynsuum BELLECTB, KOTOPbIe UMEIOT TEHAEHLMIO K pacnpeseneHunio Ha NOBEPXHOCTU U B TOMLLE 0CaAKa,
Heob6xoaum cneuunanbHbli METOA ucnbiTanua [1]—4].
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M E X T INocyYadAPGCTHBETHHUBbB W CTAHAAPT

METOAbI! UCMNbITAHUA XUMUNYECKOM nPoaYyKUUH, NPEACTABASIOLWEN OMACHOCTb ANA
OKPY>XAIOLLEW CPEAbI

OnpeaeneHne 6MOAKKYMYISALUKN HA MPUAOHHLIX MArOWeETUHKOBLIX YePBAX

Testing of chemicals of environmental hazard. Bioaccumulation in Sediment-dwelling Benthic Oligochaetes

Dara BBepeHna — 2014—08—01

1 O6nacTb NpUMeHeHus

HacTosAwuit cTaHgapT ycTaHaBnMBaeT METOAbI NSl OLEHKM BUOoaKKyMymnsALMKU CoAEPKALLMXCA B ocaake
(CBA3@HHbIX) XMMUYECKUX BELLECTB HA MasoLLETUHKOBBIX YepBaxX. Uccneayemoe BewecTso BBOAAT B 0CaA0K.
Mcnonb3oBaHMe Takoro ocagka npefiHazHa4yeHo Arsi UMUTaLUK 3arpsA3HEHHbIX OTIIOXEHUN.

OnucbiBaemblii METOA UCMONb3YIOT AN CTAOWNbHbLIX, HENTPANbHbLIX OPraHNY4ECKUX XUMUYECKUX Be-
LLECTB, KOTOPbIE BKMKOYAKOTCA B 0CaA0K. PaccmaTpuBaeMblii METOA UCMOSb3YIOT ANA OUEHKN BUOaKKyMynsiLum
aCCOLMUPOBAHHBIX C 0CaAKOM CTabUIbHbLIX METANNOPraHUYECKux coeagmHeHun [12]. Metoa He npuMeHum ans
METanMoB U APYrUX MUKPOSNeMeEHTOB [11] 6€3 N3MEHEHUsI CTPYKTYpbl UCTILITAHWA B YacTn cy6eTpara u o6b-
ema BOJbl U, BO3MOXHO, pasMepa obpasua.

2 TepMUHbI N onpeaeneHus

B HacToALem cTaHaapTe NPUMEHEHbI Creaytowme TEPMUHBLI C COOTBETCTBYIOLLIMMU ONPeaeseHUAMM:

2.1 UICKYCCTBEHHbLIW OCaAoK, UNN CMeLUAaHHbIA, PEKOHCTPYUPOBAHHDLINA, UNTM CUHTETUYECKUIA OCa-
aok (artificial sediment): CMecb MaTepuanos, UCNOMb3yEMbIX ANA UMUTaLUUKN (PUSNYECKNX KOMMOHEHTOB NPU-
POAHbBIX JOHHBIX OTIIOXEHWI.

2.2 6uoakkymynauma (bioaccumulation): YBenuyeHune KOHLEHTpauumu uccneayemoro BewecTaa B opra-
HW3Me MO OTHOLLEHUIO K KOHLIEHTPAaLMM 3TOrO Xe BELLECTBa B OKpy>KaioLen cpeae. buoakkymynaumsa aenser-
€A pe3ynbTaTtoM NpoLeccoB BUOKOHLEHTpauUmmn u GuomaHmdukaLmm.

2.3 cpakTop 6uoakkymynaumnu (bioaccumulation factor (BAF): kOHLeHTpaLuma uccneayemoro sewecrsa
B/Ha TeCTOBOM OpraHuame (C, B rpaMmax Ha KUMnorpamm Cblporo Ui Cyxoro Beca), OTHECEHHas K KOHLeHTpa-
UMM MCCcnesyemoro BeLIECTBa B OKpyxatoLen cpeae (Cg B rpaMmmax Ha KUIorpaMm ChIporo Ui cyxoro seca
ocaaka) B noboe Bpems thasbl NOrMOLLEHUs B JaHHOM TecTe. [Ins COOTBETCTBUA eanHuLaM nsmepeHus C, un
C4 BAF Bbipa)aetcsi B kunorpaMmax ocafika Ha kunorpamm 4epss (15).

2.4 kmHeTnueckni bakTop Guoakkymynauumm (bioaccumulation factors (BAF,): KoadduuuneHt Guo-
aKKyMynALMU, paCCHUTaHHbI HENOCPEACTBEHHO M3 COOTHOLUEHUA KOHCTaHTbl CKOPOCTM MOTMOLLEHMs 0caaka
U KOHCTaHTbI CKOPOCTU BbIBEAEHUS.

2.5 ouokoHueHTpupoBaHue (bioconcentration): YBenuuyeHme KOHLEHTpaLMU UCCNEAYEMOrO BELLECTBA
B/Ha OpraHM3Me UCKMIOYNTENBLHO B PE3ynbTaTe MornoweHns Yepes noBePXHOCTb TENa MO OTHOLUEHWUIO K KOH-
LeHTpauuMu CCneayemoro BELLECTBA B OKPY>KaloLLEN cpeae.

2.6 ouomaHudukaumna (biomagnification): YsenuueHme KOHUEHTpaUMUM UCCRNeayemMoro BeLlecTBa B/Ha
opraHusme, rmasHbIM 06pa3oM B pe3ynbsrare MnornoLleHns 3arpasHEHHON MUK Unn Ao6bI4K MO OTHOLLUEHUIO
K KOHLEHTpauumu nccneayemoro BeLecTsa B nuile unu gobsive. Buomanndmkauus MoxeT NnpuBecTu kK nepe-
Jave U HaKOMMEeHUo UCCIielyeMoro BELLECTBa Mo MULLEBON LIEMNu.

M3paHue ocpuymanbHoe
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2.7 bakTop akkymynsiuum o6uota-ocaaok (biota sediment accumulation factor (BSAF): llunua-Hopmu-
poBaHHAA KOHLEHTpauus MCCneayeMoro BEeLecTBa B paBHOBECHOM COCTOSIHMM B/HA TECTOBOM OpraHusme,
OTHECEeHHAasA K HOPManu30BaHHOMW MO OPraHMYECKOMY Yrnepoay KOHLEHTpauun BeLecTsa B 0caake B paBHO-
BECHOM COCTOsiHMN. C, 31€Cb BbIPAXAETCA B r[paMMax Ha KUMorpaMm CoaepxaHua nMnuaos B opraHusMe u
Cs — B rpaMmMax Ha KMNorpammM OpraHM4eckoro Marepuarna B 0cajike.

2.8 nepuog konguuuoHupoBaHus (conditioning period): Mepuog crabunusaumm MUKPOGUONOrMHECKON
COCTaBJISAIOLLEN 0Cafika U yaaneHus, HanpuMep, aMMnaka, coaepXxaLleroca B KOMNOHEHTax 0CcaaKa; AaHHYIo
npoueaypy NpoBOASAT 10 BHECEHUS1 UCCNeyeMOro BELEeCTBa B 0caoK. Kak npasuno, NOBEpXHOCTHbIE BOAbI
nocsne KOHANLMOHUPOBAHUSA YAAMNSIOT.

2.9 BbiBegeHue uccneayemoro seuwectea (elimination): Yaanenue Bewecrsa u3 TkaHen TeCTOBOrO
OpraHu3Ma B akTUBHOM MIM NACCUBHOM NPOLIECCE, KOTOPbI NPOMCXOAUT HE3aBUCUMO OT HanMMU4YUA UNKN OTCYT-
CTBUA UCCNeAyeMOro BeLecTBa B OKPYXKaloLLen cpeje.

2.10 dasa BbiBegeHua (elimination phase): lNepuoa BpemMeHu nocne nepeHoca KOHTPOSbHbLIX OpraHu3-
MOB M3 cpelibl C UCCriefyeMbiM BELLECTBOM B Cpejly, He COAepXallylo uccneyemoe BEeLLUeCTBO, B TeYeHue
KOTOPOro UCCNEAYETCs BbiBeAeHUe (Mnu yaarneHue) BELLECTBA U3 TECTOBbIX OPraHU3MOB.

2.11 KOHCTaHTa CKOpoCTU BbiBeaeHus (elimination rate constant k). Yucnosoe sHauenue, onpeaens-
IoLee CKOPOCTb CHMKEHUA KOHLIEHTpaLUUK uccneqyemoro BeLlecTsa B/Ha TECTOBOM OpraHu3mMe nocne nepe-
HOCa ero u3s cpefbl C UCCeayeMbIM BELLIECTBOM B Cpefly, He COAEpXKaLLyl0 UCCIEeyeMOoe BELLECTBO; K, Bbl-
paxaerce B fieHb .

2.12 nepuop paBHoBecus (equilibration period): Mepuoa, ncnone3ylowminca ansa obecneyeHus pac-
npeaeneHns Uccneayemoro BewwecTsa Mexxay Tesepaon ¢asoin, nopoBon BO4ON U NOBEPXHOCTHON BOAOW; 3TO
NPOUCXOAUT NOCHNEe BHECEHUS1 UCCNelyeMOro BELLECTBA B 0CAA0K U /10 BHECEHUS! TECTOBLIX OPraHW3MOB.

2.13 koachpuumeHT pacnpeneneHus H-oKTaHon-Boga (octano — water partitioning coefficient K,,,):
OTHOLEeHNe paCTBOPUMOCTM BELLIECTBA B H-OKTAHONE U B BOle B PABHOBECHOM COCTOSIHUM MHOTA A BbIpaXXaeT-
ca B suae P,,. llorapudm K, , (log K,,,) MConbL3yeTcs B Ka4eCTBE NOKasaTernst NoTeHLMAanbHO CNoCoOHOCTH
BeLLecTBa K OMOAKKYMyNnsiLMKM B BOAHBLIX OPraHu3max.

2.14 koadbdpuumeHT pacnpeperneHus OopraHuMveckuil ymepoa — Boga (organic carbon — water
partitioning coefficient K,;): OTHOLIEHNE KOHLEHTPaLuMn BELLECTBA B/HA (hpakumMm OPraHM4ECKOro yrnepoaa B
OTNOXEHUAX U KOHUEHTpaL M BELWECTBa B BOE B COCTOSAHUM PABHOBECHUS.

2.15 noBepxHOocTHaA Boaa (overlying water): Boga Ha noBepxHOCTH 0Caaka B TECTOBOM cocyAe.

2.16 nnaTto unu pasHoBecHoe cocTtosHue (plateau or steady state): PaBHoBecue mexay npoueccamu
MOrMNOLLEHNS U BbIBEAEHUS, KOTOPbIE NPOUCXOAAT OQHOBPEMEHHO BO BPEMA 3KCNO3ULUUU. YCTONYMBOE COCTO-
sIHWe AOCTUraeTcs, Koraa Ha rpacduke BAF ansi kaxkgoro nepuoaa otbopa npo6 B MOMEHT BPEMEHU KpuBas
CTaHOBUTCS MapannensHa ocu BPEMEHU U TPU NOCreAoBaTeNbHbIX aHanu3a BAF, npoeeaeHHbIX ana npoo,
0TOOpPAaHHbLIX C MHTEPBANOM HE MEHee ABYX AHEN, HaxoaaTcs B AnanasoHe + 20 % apyr oT Apyra, u HeT cTa-
TUCTUYECKN 3HAYUMBIX PA3NNYMIF MeXay AaHHbIMK Tpems nepuogamu otbopa npo6. Ansa TeCTOBbLIX BELLECTB,
KOTOpbIE MNOTMNOLUAIOTCA MeANEHHO, 6onee npuemnemMbiMu ABNSIOTCA NPOMEXKYTKU BPEMEHU B CEMb AHEI [5].

2.17 nopoBasi Boga unn UHTepcTUUManbHaa Boga (pore or interstitial water): Boga, saHumarowuas
NPOCTPaHCTBO MEXAY 0CaAKOM UMK YaCTMLAMU MOYBBI.

2.18 KOHCTaHTa ckopocTu nornouweHus (sediment uptake rate constant ky): Yucnosoe 3HaveHue,
onpeaensoLee TEMMbl POCTa KOHUEHTpaLUKU UCCIIeayEeMOro BeLlecTBa B/Ha TECTOBOM OpraHM3me B pesyrib-
Tare NOrmouIeHNs 0Ccaaka. Kg BbIpaXKaeTcs B rpaMMax 0Caka Ha KNnorpamm Yepss B A€Hb.

2.19 npuBUTBIN ocaaok (spiked sediment): Ocagok, B KOTOPbII O6bINO BHECEHO UCCNEAYEMOE BELLECTBO.

2.20 cpakTOop OMOAKKyMynsLUU B PAaBHOBECHOM cocTosiHuM (steady state bioaccumulation factor
BAF,,): Mpeacraenser coboit BAF B paBHOBECHOM COCTOSIHUM U CYLLECTBEHHO HE W3MEHSIETCA B TeYeHue
ANUTENbLHOTO NEPUOAA BPEMEHM, KOHLIEHTPaLMA MCCNeayeMoro BELECTBa B OKkpyxatowlen cpeae (Cg Bbipa-
XKaeTcs B rpamMmmax Ha KurorpamMmm Cblporo Mnm Cyxoro Beca 0cajka) ABnserTcs NOCTOSAHHON B TEYEHUE J4aHHOro
nepuoaa BpeMeHu.

2.21 c¢baza nornoweHus unu dasa sBosaencteus (uptake or exposure phase): Bpemsi, B Te4EHUE KO-
TOPOro TECTOBbLIE OPraHU3Mbl MOABEPraloTCA BO3AENCTBUIO UCCNIEAYEMOrO BELLECTBA.

3 NMpeaBapuTenbHble yCroBus U MHopMauusi 06 uccrieqyeMoM BellecTee

3.1 B HacToslLLee BpemSA CyLLUECTBYET BCEr0 HECKOSbKO AOCTYMHbLIX XOPOLUIO ONUCaHHbLIX KONMYECTBEH-
HbIX 3aBUCUMOCTEN «CTPYKTypa — akTMBHOCTbY (QSAR), 3aTparuBaroLyx npouecchl Guoakkymynsaumm [14].
Haunbonee wWKMPOKO UCMONb3yEMbIM COOTHOLUEHWEM SBMSETCA KOPPenauus mexay Ouoakkymynsumen u

2
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BGUOKOHLIEHTPaLMEN CTOMKUX OPraHN4eCkMX BELLECTB U MX NMMNOPUNBHOCTLIO (BbIpaXKaeTcs kak norapudm Ko-
a¢puumeHta pacnpeaenenun H-oktaHon/soaa (log K,,)), kotopasa Gbina paspabotaHa ans onucaHus pac-
npefeneHus BeLecTra Mexay Boaow u poidon. Koppenauusa ana cogepxaHua B ocagke Obina Takke ycra-
HOBIeHa G ucnonb3oBaHWeM faHHoro cootHoweHus [15]—[18]. Koppenauus log K, — logBCF B kauectse
0CHOBHOrO QSAR MOXeT ObITb NonesHa Arns nepeoi NpeABapUTENbLHON OLEHKU NoTeHUuana 6uoakkyMynsaumm
accouuMpoBaHHbIX C 0CAAKOM XUMUYECKUX BELLECTB. TeM He meHee BAF MOXET 3aBUCETb OT COAEMKaHUSA
NUNMA0B B TECTOBOM OpPraHU3Me M COAepXaHusa OpraHN4eckoro yrrnepoga B oTroxeHusx. Mosromy K. Tak-
K€ MOXET ObITb MCMOMb30BaH B KaYeCTBe OCHOBHOMO AeTepMUHaHTa BUOaKKyMynsiLuu accoLUnpoBaHHbIX C
0CagKoM OpraHUYECKUX BELLECTB.

3.2 Hacroswumii MeTog UCnonb3yeTcst Ans:

- CTOMKMX OPraHUYecknx BeLLEeCTB, MMetoLLmMX 3HadveHus logK,,, ot 3,0 no 6,0 [5],[19], n nunodunbHbIX
BELLECTB, UMeloLmX 3HaveHus logK,,, Gonee 6,0 [5];

- BELLECTB, KOTOPbIE OTHOCATCH K KMaccy OPraHuYeckmx CoeanHeHWn, N3BECTHbIX CBOEH CNMOCOBHOCTLIO
K 6MOaKKyMynAaLMKN B XMUBbIX OpraHu3max, Hanpumep noBepxXHOCTHO-aKTUBHbIX BELLECTB UMK BeLLecTB, obna-
AaloLWNX 3HAYUTENBHON aaCcopOLIMOHHONM CMOCOGHOCTLIO (Hanp1Mep, C BLICOKUM K, ).

3.3 MHdpopmaums 06 nccnegyemom BeLLECTBE (HaNpuUMER, Mepbl NPEAOCTOPOXKHOCTU, HaAneXaLme yc-
NOBUA XPaHEHWUA M CTabUNBHOCTb, aHANUTUYECKNE METOABI) AOMKHA ObiTb cOGpaHa 40 Havana uccneaoBa-
HWA. PYKOBOACTBO MO UCNbITAHUAM XUMUYECKMX BELLECTB C (PUINKO-XMMUYECKMMU CBOMCTBAMM, CO3AAIOLLIMMU
TPYAHOCTU ANs uccnegosaHus, npuseaeHo B [20] u [21]. o npoBeAeHUs UCNbITAHMA OUOAKKYMYNAUMKM Ha
BOAHbIX ONMroxetax o6 nccnegyeMom BeLLECTBE AOMKHA ObiTh U3BECTHA cneayiowas nHopMmauus:

- 0OLLenpUHATOe HaMMEHOBaHME, XMMNYECKOe HauMeHoBaHue (kenatenbHo No HomeHknatype IUPAC),
CTPYKTYpHas dopmyna, Homep CAS, yncrora;

- pacTtBopumMOCTb B Boae (PykosoacTtso 105; [22]);

- ko3dppuumeHT pacnpeaeneHus H-okTaHon — Boaa, K, (Pykosoacteo 107, 117, [22]);

- k03a(ppuumMeHT pacnpeaeneHmna 0caok — BoAa, BbIpaXKeHHbIN Kak Ky unu K. (Pykosoacteo 121 [22]);

- rmaponus (Pykosoacteo 111; [22]);

- choToTpaHcopmMarum B Boge [23];

- AaeneHue napa (Pykosoactso 104; [22]);

- Buopasnaraemoctb (Pykosoacteo 301 F u 310; [22]);

- NOBEPXHOCTHOE HaTskeHue (PykoBoacTeo 115; [22]);

- KpUTMYECKasi KOHUEeHTpauus mulennoodpasoBaHus [24].

Kpome TOro, MoXeT 6bITb HeoOXoauma crneaytouiasa uHcopmaums Npyu Hanuyuum:

- GuopasnaraemocTb B BogHol cpeae (Pykoeoactso 308 u 309; [22]);

- KOHCTaHTa eHpu.

3.4 PaguoakTMBHOE MapKupoBaHue UCCNeayeMmblX BELLECTB MOXET 00neryutb aHanus BOAbl, AOHHbIX
OTNOXeHWiA 1 Buonorn4ecknx obpasLoB U MOXET BbITb UCMOSIb30BaHO, KOrAa HEOBXOAUMO NPOBECTU UAEHTU-
dmKaLmio U KONMYECTBEHHOE ONpeAeneHne NpoayKTOB pasnoxeHus. [JaHHbIi MeToa Obin NpoBEPEH B MEXAy-
HapogHOM MexnabopaTopHoM uccregoanum [12] ans sewects '4C. Ecnu uamepsiercs obLuee KOnMYecTBo
paanoakTUBHbIX OCTaTKOB, BAF OCHOBbLIBAETCS HA UCXOAHOM COEAMHEHUM, BKNOYas Mobble CBA3aHHbIE C HUM
NPOAYKTbl pasnoxeHus. Kpome Toro, MOXHO 00beAMHUTL UCCrneaoBaHUA meTtabonuama ¢ uccregoBaHMeM
OMoaKKyMynALMKU MyTEM aHanM3a u KONMYECTBEHHON OLIEHKM MPOLIEHTA UCXOAHOr0 COeAMHEHNS U NPOAYKTOB
ero pasnoxeHus B obpasuax, 0To6paHHbIX B KOHLE (hasbl NOrNOLEHNS UM HA NMUKOBOM YPOBHE OMOAKKyMy-
naumn. B nio6om cnyyae pekoMmeHayeTcs, YtToObl pacyeT BAF Gbln 0CHOBaH Ha KOHLEHTPaUUKU UCXOAHOIO CO-
e4WHEHUA B OpraHM3Max U He TONbKO Ha 00LLEeM KONMMYeCcTBe paanoakTUBHBIX OCTATKOB.

3.5 B pononHeHue K CBOWCTBaM MCCneayemoro BellectBa TpebyeTcsa Takke MHdopmaums O TOKCHY-
HOCTW ANSA BOAHbIX OJNIUIOXET, UCNOMNbL3YyeMbIX B UCTILITAHMU, Takas, kak CpeaHasa neTanbHas KOHUeHTpauus
LCgq ANA BpeMeHn, HeoGxo0ANMOro Ans asbl NOrMOLLIEHNS, TaK Kak BbIOGpaHHAA KOHLEHTPpaLmUaA A0MmkHa ObiTb
3HAYUTENbHO HUXE TOKCUMYHOTO YPOBHS. ECnu BO3MOXHO, NMpeanovTeHUe AOIKHO OTAaBaThbCs BenMuuMHam
TOKCUYHOCTM, MOMNYYEHHbIM B JONMOCPOYHbLIX MCCNEAoBaHMAX Ha cybnetanbHbix nokasarensx (ECgy). Ecnn
Takue AaHHble OTCYTCTBYIOT, None3Has MHopmaLusi MOXET BbITb MONyyYeHa B TECTE HA OCTPYI0 TOKCUYHOCTb
B YCINOBUSAX, UAEHTUYHBIX YCIIOBUSIM UCNBITAHUA OUOAKKYMYMALMU, UMK U3 AAHHBIX O TOKCUYHOCTU ANS APYIUX
cypporaTHbIX (3ameLyaroLmnx) BUa0B.

3.6 Ins ncnonb3oBaHus A0MmKeH OblTb AOCTYNEH COOTBETCTBRYIOLUMIA QHANUTUYECKUIA METOA C M3BECTHOM
TOYHOCTBIO M YYBCTBUTENBLHOCTLIO ANt KONMYECTBEHHOTO ONPEAENEeHNs BELLECTBA B TECTOBLIX pacTBOpax, ocaa-
Ke u B BuonormyeckoMm mMarepuarne, a takke MHpopmauus 0 NoAroToBke U xpaHeHun obpasuos 1 nacnopt 6e3o0-
MacHOCTW BeLecTBa. JOmKHbI OblTb M3BECTHLI aHANMUTUYECKUE Npeaenbl 0OHapyKeHWs UCCNeayemoro BeLLecTBa
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B BOAE, 0Caake U TKaHsAX TECTOBOro opraHuama. Ecnu ucnonb3yerca MapkMpoBaHHOE BELLECTBO, TAKKe AOMKHbI
6bITb M3BECTHBI YAENbHAsA PaAMOaKTMBHOCTL (.. Bg -Monb="), nonoxeHne Me4eHoro atoma u NpoLeHT paano-
aKTUBHOCTU, CBA3AHHbIN C NPUMECSAMU. YaernbHasi paauoakTUBHOCTb UCCIIENYEMOTO BELLECTBA A0IKHA ObiThb Kak
MOXXHO BbiLLIE AN BO3MOXHOCTU 0OHAPY)KEHUA KaK MOXXHO Donee HU3KMX TECTOBbLIX KOHUEHTpauui [11].

3.7 JomkHbl BbiTb M3BECTHBI MHGYOPMALIMS O XapaKTEPUCTUKAX 0CaAKa, KOTOPbIN ByaeT ucnonb308aTbeA
[(hanpumep, npoucxoxaeHne ocagka unu ero KOMMOHEHTOB, PH U KOHLUEHTpauua aMMuaka B MOpoOBOW BOAE
(noneeble 0TNOXeHUA)], cogepxanne obuero opraHnyeckoro yrnepoaa (OQY), pacnpeaeneHue yactuy no
pa3mepaM (COOTHOLLEHME Necka, una u ruHLl) 1 Cyxoi ocTarok [6].

4 MpuHumn meToaa

4.1 UcnbiTaHne COCTOMT U3 ABYX cTaawii: ¢hasa nornowieHms (IKenosuuus) u ¢asa BoiBeaeHUs (NOCT-
akcnosuuus). Bo BpemMs gasbl NOrnOLLEHNUA Yepsen NoABePraioT BO3AEHCTBUIO Ocaaka, CoaepXaLlero nccne-
JYyeMOe BeLecTBO, C MOBEPXHOCTHLIM CNOEM PEKOHCTPYUPOBAHHON BOAbI, YPABHOBELLEHHOIO COOTBETCTBYIO-
wmum o6pasom [11]. KoHTponbHbIE rpynnbl YepBEi HAXOAATCA B aHANOrMYHbLIX YCNOBUAX, HO 6es coaepxaHua
uccneayemMoro BeLLecTBa.

4.2 [Ina dasbl BbiBEAEHUS YepBen NepemeLlalor B CUCTEMY 0CafloKk — BOAA, HE coAepikallyio uccne-
ayemoro BelyecTea. dasa BbiBeAeHUA Heobxoauma Ans nonyvyeHns nHopmMaLmumn 0 CKOPOCTH, C KOTOPOW Te-
CTOBbIE OpraHU3Mbl BbIAENAIOT uccneayemoe sewectso [19],[25]. ®a3a BbiBeaeHus Tpebyercsa Bcerga, ecnm
NornoLUeHe Nccrneayemoro BeLlecTsa B0 BpeEMA hasbl IKCMO3UUUM ObINO HE3HAYUTENbLHBLIM (HANpPUMEp, HET
CTaTUCTUYECKON pasHULbl Mexay KOHLEHTpauuen UccneayeMoro BeLecTsa B TECTOBOM U KOHTPONbHOM Op-
raHuamax). Ecnm paBHoBecHOe COCTOAHME He Bbino AOCTUIHYTO BO BpeMsl dhasbl NOMMOLLEHUS, ONpeaeneHue
KUHETMKN — BAF ., KOHCTAHT CKOPOCTU MOFMOLLEHMNA U BBIBEAEHUS — MOXET ObiTb CAENaHO C UCMOMNb30BaHM-
em pesynsratoB asbl BeiBeAeHUA. U3MEHEHUe KOHLUEHTpaLum nccneayemoro BeLecTsa B/Ha YepBe KOHTPO-
NUPYIOT Ha NPOTSXEeHUM 000MX TanoB UCMbITAHUSA.

4.3 Bo BpeMs dha3bl NOrMNOLEHNA U3MEPEHNUs NPOBOAAT A0 MOMeHTa Bbixoga BAF Ha nnarto unu ao-
CTMDKEHMS PAaBHOBECHOTO COCTOSIHMA. [0 YMOMUYaHUIO NPOAOIMKMTENBHOCTL (pasbl NOIMOLEHUS AOIDKHA CO-
cTaensTb 28 aHen. MpakTuyeckuii OnbIT MOKA3bIBAET, YTO pa3a NOrnoLEeHNA NPOAOIPKUTENBHOCTLIO OT 12 Ao
14 pHel ooCTaToOMHa ANA psga YCTOMUYMBLIX, HEMTParbHbIX OPraHMYEeCKUX BELeCTB AN AOCTUXEHUA PaBHO-
BECHOro cocrosiHus [61,[8],[9].

4.4 OpgHako, ecnu paBHOBECHOE COCTOSIHUE HE OCTUraeTcsl B TedeHune 28 aHei, pasa BbIBEAEHUA HaYu-
HaEeTCA C NepeHoca BOAHbIX ONIMIOXET B COCY/bl, COAEPKALLME TY Xe cpeay, Ho 6e3 nccneayeMmoro BeLecTsa.
$asa BbiBEaeHUA 3akaHUMBaeTcsA, korga nubo gocturaercs 10 %-Hblii YpOBEHb KOHUEHTpaLuu, USMEepPeHHON B
yepssix Ha 28-11 AeHb hasbl nornoweHus, nubo Yepes 10 AHen (MakCMManbHOW NPOAOCMKUTENLHOCTH). OcTa-
TOYHbIN YPOBEHb B YEPBSX B KOHLIE (Da3bl BbIBEAEHUS PETMCTPUPYETCS B KAYECTBE AONONHNTENbHOW KOHEYHOW
TOYKM, HANPUMEp Kak HeBbiBeAeHHbIN ocTatok (NER). KoadhduumeHT Gruoakkymynauuu BAF ¢ paccunTbiBalot
KaK COOTHOLLIEHNE KOHLIeHTpauum B 4epee C, u B ocagke Cg Npn 04EBUAHOM PABHOBECHOM COCTOSAHWM U Kak
KUHETMYECKN chakTop Grnoakkymynauuu BAF, kak COOTHOLLIEHUE KOHCTAHTLI CKOPOCTH NOFMOLIEHUS U3 ocaa-
Ka Kg 1 KOHCTaHTbLI CKOPOCTY BbiBEAEHMA K, Mpeanonaras KMHEeTMKy nepeoro nopsaaka. Ecnu crauuonapHoe
COCTOSIHWE He JOCTUraeTca B TeueHue 28 aHen, BAF, paccunTbIBalOT U3 KOHCTAHT CKOPOCTEN NOrMOLWEHNS 1
BbiBeAeHUs. Pacuer npuseaeH B npunoxeHuu B. Ecnu ncnonb3osaHue KMHETUKN NEPBOro Nopsaka ABnseTcs
HenpueMnembiM, HeoBXxoaMMO UCMONb30BaTh Bonee CroXHbIE MOAENU.

4.5 Ecnu nnarto He AOCTUraeTcsi B TedeHune 28 aHen, chasa nornoweHnsa MoxeT ObiTb NpoaneHa ansa oT1o-
GpaHHbIX rPyNn Yepseit ¢ NpoBeeHUeM AanbHENLLMX U3MEPEHUI A0 AOCTUXKEHUA PABHOBECHOIO COCTOAHUS,
napannenbHo ¢hasa BbiBeAeHUs A0IKHA ObITh 3anyLueHa Ha 28-i AeHb (pa3sbl NOrNOLLIEeHUS.

4.6 KoHCTaHTa CKOPOCTM MOIMOLLEHUs,, KOHCTAHTA CKOPOCTM BbIBEAEHUA (MNN KOHCTAHTLI, KOraa uc-
nonb3yloT Gonee CNOXHbIE MOAENK), KMHETUUECKUI (pakTop Groakkymynauuu BAF, n no BosMoxHoCcTH ao-
BepUTENbHbIE UHTEPBANbI AN KAXA0ro U3 AaHHbIX NApaMeTpPOB PACCUMTLIBAIOT U3 MOAEMbHLIX YPaBHEHUN
(npunoxexue B ans moaenei). AiekBaTHOCTb NoBoi Moaenu MOXeT ObITk onpeaeneHa n3 Ko3PuUMeHToB
koppensauuu unu koadduumueHToB aAeTepmuHauum (koadduumenTsl, 6rnmskne K 1, ykasbiBaloT Ha XOPOLLYIO
annpoKcMmauumio).

4.7 [Ins ymeHbLLEeHUs BapMabenbHOCTU B pe3ynbrarax UCMbITaHUIA ANA OPraHUYeCKUX BELWeCTB C BbiCO-
KOW NMUNO(UNbLHOCTbIO KO3 DULMEHTBI BUOAKKYMYTSILIMU AOIMKHbI ObiTb AONONHUTENLHO BbIPAXEHbI B CBA3U
C coaep>kaHueM NUNuAoB B TECTOBLIX OPraHM3Max U cogepXxaHueM opraHudeckoro yrnepoaa (OOY) B ocagke
(chbaktop akkymynsuum B Guote-ocagke unm BSAF B kunorpammax TOC B ocagke Ha KMnorpamMmm coaepaHus
nunuaos B Yepse). [laHHbIM NOAX04 OCHOBAH HA OMbITHBIX U TEOPETUYECKMX COOTHOLLEHUAX ANA BOAHON Cpeabl,
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rie Ang HEKOTOPbIX KIMaccoB XMMUYECKUX BELLECTB €CThb YETKasi B3aUMOCBS3b MEXAY CNOCOBHOCTLIO BELLIECTBA
K OMoaKKyMynsiLmm 1 ero NIMNOUNLHOCTBIO, KOTOpas Obina YeTKko yCcTaHOBMEHA ANA pblb B kKa4yecTse Moaenb-
Horo opraHusma [14],[25],[27].

CyLLecTBYET TaKKe B3auMOCBA3b Mexay COAEpXaHMEM MUNUAOB B TECTOBOW pbife u Habniogaemoii
6uoakkymynsumei nogobHbIX BewwecTs. [Ans AOHHbIX OPraHM3MOB Dbl YCTAHOBMEHLI aHANOIMYHbIe Koppe-
nauyum [15] — [18]. Ecnu AoCTynHO A0OCTATOMHOE KONUYECTBO TKaHWU YepBs, COAEpXKaHUe NUNuUAOB B TECTO-
BbIX OPraHM3Max MOXeET ObITb OMPEAENEHO C UCMONb30BAHUEM TOMO e BUOMOrMyeckoro matepuana, uto u
AN onpeaeneHns KOHLEeHTpaLun uccneayemMoro sellectsa. TeM He MeHee LenecoobpasHo MCnonb3oBaTb
aKKIMMaTM3upOBaHHbIX KOHTPOSIbHBIX XXMBOTHLIX MO KPanHen Mepe B Hayarne unu npeanoyTuTenbLHO B KOHLE
asbl NOrNOLLEHUs ANS U3MEPEHUsI COAepXKaHUA NUNUAOB, KOTOPbIE 3aTeM MOTYT ObiTb MCNONb30BaHbLI AN
HOopmMmanusauum 3HayeHuin BAF.

5 locTOBEpPHOCTb UCNbITAHUA

[ns Toro 4toObl UCTMILITAHME MOITIO CYUTATLCH AOCTOBEPHBIM, AOIDKHbI ObiTh BbINOMHEHBbI CneayoLwme
YCIOBUSA:

- COBOKYMHasi CMEPTHOCTb YepBen (KOHTPOSIbHbIX U TECTOBLIX) HA KOHEL|, UCTIbITAHUSI HE 1OIDKHA NPEBbI-
watb 20 % nepBoHa4anbHOrO KOSIMYECTBA;

- KPOME TOTO0, AOIMKHO ObITb MOKA3aHO, YTO YEPBU POIOT XOAbI B 0cafke Arsi obecrneyeHus Makcumarb-
HOro Bo3saevicTeus. [ins 6onee noapobHon uHdopmaumm cMm. 6.5.

6 OnucaHue meroga

6.1 TecToBbIE BUAbI

6.1.1 B ucnbitaHum MoryT GbiTb UCNONb30BaHbI HECKONMBKO BMAOB BOAHLIX onuroxeT. Hanbonee yacro
UCMONb3yeMble BUAbl NEPEUUCNEHBI B NPUNOXKEHUMN A,

6.1.2 YT106bl NPOAEMOHCTPUPOBATL COCTOSIHUE TECTOBbLIX OPraHW3MOB, UCCNEAOBAHMSA TOKCUYHOCTU
(96 4 ToNbKO B BOAE) CneayeT NPOBOAUTL PErynsapHO (Hanpumep, pa3 B MECsiL)) CO CTAHAAPTHbIMU TOKCUYHbI-
MU BeLLiecTBamu, Takumu kak xnopua kanust KCI unu meaHsii kynopoc CuSQO, [1], [6]. Ecnu uccnegosanus co
CTaHAapTHLIM TECTOBLIM BELLECTBOM HE NMPOBOAAT PErynAPHO, rpynna OpraHM3amoB, KOTOPbIX OyayT MCNOsb-
30BaTh B MCCMefOBaHMU BUOaKKYMYNALMU, AOMKHA ObITb NPOTECTMPOBAHA C MOMOLLbLIO CTAHAAPTHBIX TOKCUY-
HbIX BELLECTB. N3mepeHue cogepxaHusi NUNUAOB TakXke MOXET AaTb MONE3Hy0 MHGOPMALMIO O COCTOSHUM
OpraHu3moB.

6.2 KynkTypa TeCTOBbIX OpraHM3MoB

[ns nonyyeHus JOCTAaTOMHOrO KONMYECTBA YepBeli AnA NPOBEASHUSA UCNbITAHMA YepBen HeobxoanmMo
coaepxatb NOCTOSIHHO B OTAENbHOM nabopaTopHOW KynbType. JlabopaTopHble METOALI KYNbTUBMPOBAHUA OT-
AenbHbIX TECTOBLIX BUAOB nNpuBeAeHbl B npunoxenun A. Ins 6onee nogpobHON MHOPMAaLUMK CM. CCbIMKM
(8] —[10],[18],[28] — [32].

6.3 O6opynoBaHue

CneayeT NposiBNsTb OCTOPOXHOCTb, YTOObI M30eXaTb MCMNonb3oBaHUs B 000OpyAOBaHUM MaTepuarnos,
KOTOpble MOTYT pPacTBOPATb, MOrMOLLAaTh UCCReAyeMoe BELLECTBO UMM BCTYMaTk C HUM B peakuuio, U oKasaTb
TEM CaMblM HEraTuBHOE BMUSIHWE HA TECTOBLIE OPraHuamsl. MoryT ObiTb MCNOMbL30BaHbI CTAHAAPTHLIE NMPSAMO-
YrOMnbHbIE UMK LUNMHAPUYECKME KAMEPbI, U3TOTOBIEHHbIE M3 XUMUYECKN MHEPTHOTO MaTepuana, u NnoaxoasLLue
€MKOCTM B COOTBETCTBUM C BENMYMHOMN 3arpy3sku, TO eCTb KONMMYECTBOM TECTOBLIX YepBei. Cneayer usberarb
MCNONb30BaHNA MAMKMX NIACTUMKOBLIX TPYOOK ANA BBEAEHUS BOAbI UNU Bo3ayxa. TednoH®, HepXKaBeloLLyto
cTarnb Wunu CTEeKno creayer UCNonb3oBaTth ANA Noboro 06opyaoBaHNs, BCTYNAKOLLEro B KOHTAKT C TECTOBOM
cpenoii. [ins BELLeCTB C BbICOKUM KO3 MDULMEHTOM aacopbumm Takke MoXKeT BbiTb HE0BX0AUMO UCMONb30Ba-
HWE TaKkMX BELLECTB, Kak CUHTETUYECKME NMMPETPOUAbI, CUNaHN3NPOBaHHble cTekna. B sToM cnyyae o6opyao-
BaHWE AOMKHO ObITb YHUYTOXEHO NOCIE UCNONb3oBaHus [5]. Ana MapkupoBaHHbLIX BELLECTB U NETYYUX XUMU-
YeCKMX BELLUECTB crieayeT cobnogatk OCTOPOXKHOCTb, YTOBbI HE JONYCTUTL YTEYKM UCCIIeayeMOro BELLECTBA.
HeobxoamnmMo ncrnosnb3oBaTh NOBYLUKW (HANPUMEP, CTEKNSHHBIE BYThINM ANs yaBfMBaHWsA rasa), cogepxaiime
noaxoasiuue abcopbeHTbl ANs yaepxaHus nobbiX 0CTaTKkOB, UCMAPSIOLLMXCA M3 TECTOBLIX kamep [11].
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6.4 Bopa

6.4.1 MNoBepxHOCTHasA BOAA AOMKHA ObITb TAKOrO KayecTBa, KOTOpoe 06eCneyunT BbhkMBaHWe TECTOBbIX
BWAOB HA BPEMs akknumaru3auum U TecTupoBaHusa 6e3 nosBrneHus Kakux-nunbo aHoManuit BHELUHero Buaa
unu noseaeHus. B ucnbitaHum n Ana KynsTUBMPOBaHUA NabopaTopHbIX BUAOB YepBeil B Ka4eCTBE MOBEPX-
HOCTHOW BOAbl PEKOMEHAYETCA UCMONb30BaTb PEKOHCTPYUPOBAHHYIO BOAY B COOTBETCTBUU C [25]. Bbino no-
Ka3aHo, 4YTO B TAKOW BOAE MOTYT BbPKUBATb, PACTU U PA3MHOXAaTLCA HECKONbLKO TECTOBbLIX BMAOB [8], U Bbinu
npuBedeHbl MakCUManbHO CTaHAAPTU3UPOBAHHbLIE YCIOBUSA UCNLITAHUA U KYSNTUBUPOBaHUSA. [OMmKHbI ObiTb
nony4eHbl N0 KPanHen Mepe CreayloLmMe XxapakTepucTuki Boabl: pH, aneKTponpoBOAHOCTb U XKECTKOCTb. Mo-
Ne3Hy0 MHMOPMaLUIO MOXET AaTb aHanu3 BOAbl HA HanuuMe MUKPOMNPUMEcen A0 NPOBEAEHUSA UCTbITAHUS
(npunoxexue C).

6.4.2 B nepuog ucnbiTaHus Boga AOMmkHa BbITb MOCTOAHHOTO Ka4ecTBa. BenmunHa pH noBepxHOCTHOV
BOAbI AOJDKHA HAXOAUTLCA B AnanasoHe ot 6 40 9. O6LLas KEeCTKOCTb 4omkHa cocTaenATe 90—400 mr CaCO4
Ha nuTp B Hayane ucnbitTaHua [7]. Auana3oHbl pH K XKECTKOCTM YKa3aHHON PEKOHCTPYMPOBAHHOW BOAbI NPU-
BedeHbl B [25]. Ecnu oxuaaercs nosiBNeHne B3anMOAeiCTBUS MEXAY UOHAMM XKECTKOCTU U UCCNERYEMbIM Be-
LLIeCTBOM, JJOIDKHO NPOBOAUTLCS CHUXEHME XKECTKOCTM BOAbI. B npunoxeHun C npuseaeHbl AONONHUTENbHbIE
KpUTEpUKU NPMEMINEMON BOALI ANs pa3baBneHns B COOTBETCTBUM C [34].

6.5 Ocapok

6.5.1 Ocafok JOmKeH ObITh TAKOTO KAa4eCTBa, KOTOpPoe 06ecnevynBaeT BbPKMBAEMOCTb U (KenaTenbHO)
BOCMPOW3BOACTBO TECTOBLIX OPraHM3MOB HA BPEMSA aKKNMMMAaTU3auMu U Nepuoaa UCNbITaHui 6e3 NosBNeHns
Kakux-nmbo aHOManui BHELUHETO BUAA UMK NoBeAeHUs. YepBu OMKHLI 3apbiBaTbCA B 0cafok. Poowee no-
BEJlEHNE MOXET OKa3bIBaTh BIIMSHUE HA 9KCMO3ULMIO U, criefoBaTenbHo, Ha BAF. Takum o6pasom, usberanue
0cajika Unu porLLero NoBeAeHUs TECTOBbIX OPraHM3MOB AOIDKHO ObiTb 3aperMcTPUpPOBaHO, €CNU MYTHOCTb
BOAbI NMO3BONSET NPOBOAUTL Takue HabnwogeHus. Yepsu (KOHTPONbHbLIE U TECTOBLIE) AOMKHbI HAYUHATD PbITb
X0Abl B 0CagKe B Te4eHue 24 4 nocne noMmeLleHna B TECTOBbIE cocyabl. Ecnu poiowee noseaeHne He Ha-
onogaerca unu npoucxoaut nsberaHne ocagka (Hanpumep, bonee yem Ha 20 % nO CpaBHEHUIO C NONOBU-
HOI ha3bl NOIMOLLEHNS), TO ITO O3HAYAET, YTO NUGO YCNOBUA UCNLITAHUS HE ABNAIOTCA NOAX0AAWMMMU, NGO
TECTOBbIE OPraHu3Mbl HE SIBMAIOTCA 340POBbIMK, MO0 KOHLIEHTpaLUsi UCCIeAyEMOro BeLLeCTBa Bbi3biBaeT
nogo6Hoe nosegeHve. B Takom crnyvyae ucnbiTaHue JOMKHO ObITb MPEKPALUEeHO M NpOBEAEeHO NMOBTOPHO C
YNyYLUEHHbIMW YCIIOBUSAMM.

JononHutenbHas MHAMOPMAaLKUA O MOTNOLEHUN 0caaKka MOXET ObITb NOMy4YeHa ¢ NOMOLLbLIO METOAOB,
OonucaHHbIX B [35] — [36], KOTOpPbIE ONpeaenAlnT NOrMoLWEeHMe 0cagka unu pacnpeaeneHme B TeCTOBbIX Op-
raHusmax. Ecnu xe HabnogaeTcs no kpanHel Mepe Hanu4Yue UNM OTCYTCTBUE (heKanbHbIX LWAPUKOB Ha No-
BEPXHOCTU 0Cajka, yKa3biBaIOLMX HA MOrnoLleHme ocagka YepBsMu, pe3ynbsraTbl UCNBITAHWSA AOIDKHBI ObITb
3aperncTpmpoBaHbl 1 06paboTaHbl B OTHOLLEHUM BO3MOXHBIX NyTEW BO3AEHCTBUA.

6.5.2 NckyCCTBEHHbIN 0CadoK, NOMyYeHHbIN HA OCHOBE MCKYCCTBEHHON NOYBLI, ONUCaHUE KOTOPOro Npu-
BefeHo B [40], pekOMEHOYETCA UCMONb30BaTh Kak ANS UCMbITAHMS, TaKk U ANA KyNsTUBUPOBaHWA nadoparop-
HbIX BMAOB 4YepBen (npunoxeHwe M), Tak kak NpMpoAHble 0CaJKM HaANEXaLWero kayecrtsa He MOryT ObiTb
JOCTYMHbI B Te4eHne BCero roga. Kpome Toro, abopureHHble OpraHu3Mbl, a Takxe BO3MOXHOE NPUCYTCTBUE
MUKPOMNPUMECEI B €CTECTBEHHbIX 0CajKkax MOTyT OKa3aTb BIMSHME HA NPOBEAEHWE UCNbITaHWiA. Ha uckyc-
CTBEHHbIX 0CaZKaxX MOTYT BbDKUBATb, PACTU U PA3MHOXaTbCA HECKONbKO BMAOB [8].

6.5.3 JomkHbl ObiTb NOMYyYeHbl, KAK MUHUMYM, CNeayloLme XapaKTepUCTMKM MCKYCCTBEHHOrO ocaa-
Ka: NpOUCXOXAEeHWe ero COCTaBMALWMX, pacnpeaeneHme Yyactuy no pasmepam (MpPoUeHTHOE COAepXaHue
necka, una u IMuHbl), cogepXaHme opraHudeckoro yrnepoga (OQY), coaepxaHue soabl M pH. UsmepeHue
OKMCNUTENBHO-BOCCTAHOBUTENBHOTO NOTEHUMAana ocagka He sisnsietca obasatenbHbIM. [pupoaHbIe 0CaaKm
U3 HE3arpsA3HEHHbIX MECT TaKKE MOMYT CMYXXUTb B KAYECTBE CpeAbl ANA UCMLITAHUA W/UMN KYNETUBUPOBAHUSA
nabopatopHbix KynbTyp [1]. MPUMPOAHbIE OTNOXEHUSA AOMMKHBI XapakTepM30BaThLCA NO KpanHen Mepe no npo-
ucxoxxaeHuto (mecto otbopa), pH u coaepxaHuio ammuaka B MOPOBON BOAE, COAEPKAHUIO OPraHU4ecKoro
yrnepoaa (OOY), pacnpefeneHuio yactuy no pasmepam (MPOLEHTHOE COoAEepXaHWe necka, una u rMuHbl) 1
coaepaHuto Boabl [6]. PekoMeHAyeTCa 40 BHECEHUSI UCCReayeMOoro BELLECTBA BblAEPKNBATb €CTECTBEHHbIN
0CagoK B TEYEHUE CEMU AHEN B YCMOBUSX AanbHENLLMX UCTILITAHMIA, €CNKU HE npeanonaraeTca obpasoBaHue
ammuaka. o OKOHYaHUM JaHHOTO nepuoaa KOHAMLMOHMPOBAHMS NMOBEPXHOCTHbIE BOAbI AOMKHBI ObITh yaa-
neHbl. NonesHas nHdopmaumsa MOXET ObITb NONy4eHa Npu NpoBeAEHUM aHanMsa ocajka unu ero coctasns-
IOLLMX HA HanM4ue MUKPONPUMECEN A0 ero UCTONb30BaHUS.
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6.6 MoaroroBka

O6GpaboTka NPUPOAHBLIX 0CAAKOB A0 MX UCMONb30BaHUs B nabopartopun onucaHa B [1], [6], [44]. Moa-
roTOBKa MCKYCCTBEHHOTO 0CaaKka onucaHa B npunoxexum D.

6.7 XpaHeHune

Mepunoa xpaHeHus NPUPOAHOro ocaaka B nabopatopum JosHkeH ObITb Kak MOXHO KOpoye. PekomeHayeT-
CA XpaHuTb 0CafoK B TEYEHUEe MaKCHMyM BOCbMU Heaenb npu temneparype (4 £ 2) °C B TeMHoTe. B KOHTEN-
Hepax ANA XpaHeHus1 0cagka He JOSHKHO OblTb CBOGOAHOrO NPOCTPAHCTBA ANs BO3ayxa. PekomeHaaumm no
XPaHEHUIO UCKYCCTBEHHbIX 0CaAKOB NPUBEAEHbI B MPUNoXxeHun I

6.8 BHeceHue uccneayemMoro sewecTsa

6.8.1 B ocagok BHOCAT uccnegyemoe BeLwecTso. MNMpoueaypa BHECEHUS BELLECTBA BKOYAET NOKPbITUE
OfHOTO MIIN HECKONbKUX KOMMOHEHTOB 0CaAKa uccneayeMbiM BeLLECTBOM. Hanpumep, kBapLeBbIl NECOK Unu
ero yactb (Hanpumep, 10 r KBapLEBOro Necka Ha TECTOBYIO kaMepy) MOryT ObITb MPONUTAHbLI PACTBOPOM UC-
crnegyemoro BeLLecTsa B NOAXOAALLEM PaCTBOPUTENE, KOTOPbIN 3aTEM MEANEHHO ynapuBatoT Aocyxa. [Mokpbl-
Tas ppakuma MOXET ObITk 3aTEM NepeMeLlaHa ¢ CbipbiM ocaakom. KonmuecTBo necka B CMeCH (uccrnegyemoe
BELLECTBO — MECOK) AOIMKHO ObITb NMPUHATO BO BHUMaHWUE MNpu NOATOTOBKE 0CAZKOB, TO €CTb 0CaA0K AOMKEH
GbITb NPUrOTOBNEH C MEHbLUUMM KONUYECTBOM necka [6].

6.8.2 C npupoaHbIMKU 0cafKkaMu MCCregyeMoe BEeLUEeCTBO MOXET ObiTb BHECEHO B BbICYLLEHHYIO NOp-
LuIo ocagka, Kak OnMcaHo BbILWE ANsi UCKYCCTBEHHOIO 0Caaka, unu nyTeM nepemMeLlMBaHua UCCneayemoro
BELLECTBA C CbIPbIM 0CaAKOM C NOCMEAYLLMM ucnapeHmemM noboro pacreoputens. Moaxoadwmmm pacTeo-
pUTENsIMU ANs BHECEHWUSA UCCMNEAYEeMbIX BELLECTB B MOKPbIE OCaAKW ABIAIOTCA 3TAHOM, METAHOJS, MOHOMETU-
NOBbIW 3CPMpP STUNEHIMUKONSA, AUMETUINOBLIN 3UP STUNEHIMMKONS, AUMeTUNopMamMuag 1 TPUITUNEHINNKONb
[5], [34]. TOKCUYHOCTb U NETY4YeCTb PAaCTBOPUTENSA U PACTBOPUMOCTb UCCREAYEMOro BeLecTsa B BbiIGpaHHOM
pacTBopuTene AOMKHbI ObiTb OCHOBHBIMM KpUTEPUAMK Ans BbiGopa nogxoaswero pactsoputens. Cneayer
YAENATb BHUMAHUE TOMY, YTOObI MCCneayemoe BeLeCcTBo, A06aBneHHOe B 0caaokK, Obino TLWAaTenbHO 1 PaBHO-
MEPHO pacnpeaeneHo BHYTPK ocagka. MoBTOpHbIE NPOGLI OCHOBHOMO 0CaAKa AOMKHbI ObITb NPOAHANU3NPO-
BaHbl AN NPOBEPKM KOHLEHTpaLUuu uccneayeMoro seLlectsa B ocagke, a Takke aAns onpeaeneHna oaHopoa-
HOCTM pacnpeaeneHns uccneayemMoro BeLecTsa.

6.8.3 lNMocne BHeCEHMA B 0CaA0K UCCEAYEMOIO BELLECTBA U NOATOTOBKM NOBEPXHOCTHOM BOAbI XKena-
TEeNbHO NO3BOSIUTb UCCNEAYEMOMY BELLECTBY pacnpeaenutbCca Mexay 0cagkoM U BogHon pason. XKenarernb-
HO caenartb 3TO Npu TeMNepaType u aspaumu, UCNONb3yeMbiX B UCTILITAHUM. COOTBETCTBYIOLLEE BPEMSA AOCTU-
YXEHUS paBHOBECUS 3aBUCUT OT 0Cajika M NPUpoAbl XMMUYECKOr0o BELLECTBA U MOXET COCTaBMsATb OT YacoB A0
HECKOINbKMX AHEW M B peKMX Cry4asx A0 HECKONbKuX Heaenb (4—5 Heaenb) [28],[42]. B aaHHOM ucnbitaHun
YCTaHOBMNEHUA PABHOBECUSI HE OXMAAIOT, HO PEKOMEHAYETCA UCMOoNb30BaTb NEPUoa YCTaHOBIIEHUSA PaBHOBE-
cusi oT 48 4 go 7 aHel. B 3aBMCUMMOCTM OT LiEnu uccneaoBaHus (HanpuMep, Koraa 40mkHbl ObiTb BOCCO34aHbI
YCINOBUSA OKPY>XKaloLLEen cpeaibl) 0CafokK C uccnelyeMbiM BELLECTBOM MOXET YPaBHOBELUMBATLCA U BblAEPXN-
BaeTCA B TeveHue bonee anutennLHOro nepuoaa [11].

7 MNMpoBeaeHue UCNbITaHUA

7.1 NpeaBapuTenbHbIA TECT

B uensix onTMMU3auumn yCrioBWiA pe3yrbTUPYIOWero Tecta (Hanpumep, Anst BbIGopa KOHUEHTpauuu Uc-
CnelyeMoro BeLLeCTBa, NPOAOSDKUTENLHOCTM hasbl NOFNOLLEHUS W BbIBEAEHUS) MOXET ObITb NONE3HO NpoBe-
CTW npeasapuTenbHoe ucnoiranue. Moseaexne yepeen (Hanpumep, usberaHue ocaaka, To €CTb KOraa YepBu
HE 3apbIBAIOTCS B 0CA0K, YTO MOXET ObiTb 0GYCNOBNEHO NPUCYTCTBUEM XMMMUUYECKOTO BELLECTBA W/UMK He-
NOCPECTBEHHO CaMMM OCAZIKOM) [IOIDKHO GbiTb YYTEHO W 3apEerMcTPMPOBAHO BO BPEMS NPEeABAaPUTENbLHOMO
Tecra. Msberanne ocaaka Taoke MOXET GbiTb MCNONL30BAHO B kauecTBe cybneTanbHOro napamertpa B npea-
BapUTENbHOM MCMLITAHUM AN OLEHKM KOHLIEHTpaLUMM UCCNeAyeMoro BeLLecTsa Ans UCNONb30BaHUS B UCCHIe-
[0BaHMK BMOAKKYMYNSILMK.

7.2 YcnoBusi BO3aeucTemsa

7.2.1 NpoaommMTenbHOCTL (hasbl NOrMoLWeHUs
MNoaonbITHbIE OpraHu3Mbl NOABEPralOTCA BO3AENCTBUIO UCCEeAyeMOro BeLlecTsa B0 BpeMsa dasbl no-
rnoweHus. MNepsoin obpa3sey, cnegyeTr oTouparb NO NPOLLECTBUU 4—24 4 nocne Havana ¢asbl NOrMoOLLEHUS.
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®asa nornoweHna foskHa 6biTh 3anyLueHa Ha cpok Ao 28 aHei [1], [6], [11], ecnu HEBO3MOXHO NPOAEMOH-
CTPUPOBATh, YTO paBHOBECUE ObINO AOCTUTHYTO paHee. YCTOMYMBOE COCTOSIHME BO3HUKAET, KOrAa:

- rpadpuk 3aBUCUMOCTU KOA(pDULMEHTa BUOAKKYMYNSILIMK B KaXKabl nepuos oTbopa npob OT BpEMEHU
napanneneH ocu BpeMeHu;

- TpM nocneaoBatenbHbIX aHanu3a BAF, npoBeaeHHble Ha o6Gpasuax, B3ATbIX C UHTEPBANIOM HE MEHee
ABYX [HEW, cocTaBnsaloT He 6onee yuem + 20 % apyr OT Apyra;

- HET HUKaKWUX CYLLUECTBEHHLIX pasnuyuii Mexay sTuMu Tpems nepuogamm otbopa o6pasuoB (Ha OCHO-
BaHWW CTaTUCTUYECKUX CPABHEHUI, HANPUMEP AUCNEPCUOHHOIO U PerpecCUOHHOro aHanusos). Ecnu crauu-
OHapHOE COCTOsiHWE He Oblno AOCTUrHYTO 3a 28 aHel, ha3a NornoweHns MoOKeT ObiTb MpekpalyeHa nyrem
3anycka ¢a3bl BblBeaeHus, u BAF moxer ObITb BbIMUCIEH U3 KOHCTAHT CKOPOCTH MOIMOLLEHUS U BbIBEAEHUSA
(cm. 4.3—4.5).

7.2.2 MpoaomxuTenbHOCTb d)asbl BbiBEAEHUSA

Mepeebili 06pasel cneayer oTéuparts N0 NPOLIECTBUM OT 4 A0 24 4 nocne Havana dasbl BbIBEAEHUS, NO-
CKOIMbKY B Ha4YanbHbIA NEPUOA MOTYT NPOU3ONTH BbICTPble U3MEHEHUSA B TKaHAX. da3y BbiBEAEHUSI PEKOMEH-
AyeTca npekpaiuatb NMbo Koraa KOHUEHTpauust UCcneayemMoro BeLecraa cocraensetr meHee 10 % paBHoBeC-
HOI KOHUEHTpauuu, nubo no ncredeHun 10 gHe — MakCMManbHOW NMPOAOIDKUTENBHOCTM (hadbl. OCTATOUHbIN
YPOBEHb BELLECTBA B YepBSX B KOHUE (pasbl BbIBEAEHUA UCMONbL3YETCA B Ka4eCTBE BTOPOW KOHEYHOW TOYKMU.
JaHHbIN Neproa MOXET perynupoBaTbCsi NepuoaoM, B TEYEHME KOTOPOrO KOHLIEHTpAaLMUA CCrneayemoro seLue-
CTBA B YEPBAX OCTAETCH BbILLE aHANUTUYECKOrO npeaena oGHapyKeHus.

7.3 TecTOBbIE OPraHn3Mbl

7.3.1 KonuyecTBO TECTOBBLIX YepBEH

7.3.1.1 KonuuecTtBo yepBei B 04HOM 06pasue A0MKHO COOTBETCTBOBATL TAKOW MACCe TKaHeNn Yepsen,
yTobbI Macca nccneayemoro BellecTsa B o6pasue B Havane dasbl NOrnoLeHs n B KOHUE (ha3bl BbIBEAEHUS
COOTBETCTBEHHO OblNa 3HAaUMTENBHO BhILLE npeaena obHapyXeHus Ana uccneayeMoro sewectsa B 6uonoru-
4YeckoM MaTtepuane. B ykasaHHbIX cTaguax gas nornoweHna U BbIBEAEHUA KOHLIEHTPaALUA TECTOBbIX XXUBOT-
HbIX, KaK NpaBuo, OTHOCUTENLHO HU3Kas [6],[8],[18]. Tak kak HANBMAYASbHbLIA BEC Y MHOTMX BUAOB BOAHBLIX
onuroxet oveHb man (5—10 Mr cbiporo Beca A4nsa ogHoro Yyepssa ansa Lumbriculus variegatus u Tubifex tubifex),
YepBU U3 OJHOW TECTOBOI Kamepbl MOTYT ObiTb 0GbeAMHEHbI ANA B3BELUMBAHMSA U aHanM3a UCCreayemo-
ro Bewlecrea. [ns TeCTOBbIX BUAOB C OOMbLUMM UHAMBUAYaNbHLIM BECOM (Hanpumep, Branchiura sowerbyi)
MOryT ObITb UCNOMb30BaHbI NOBTOPHBLIE NPOOLI, cCoaepXalLue UHAUBUAYANbHYI0 0CO0b, HO B TAKMX CRy4asx
KONMYeCTBO NPo6 A0MKHO ObITb YBENU4YeHo A0 5 % Ansa Toyku otbopa npob [11]. OaHako cneayer OTMETUTD,
yT0 Branchiura sowerbyi He 6bin BKNOYEH B MexnabopaTopHbli TECT [12] 1 NO3TOMY HEe peKOMEHAYETCA ANA
Ncnonb3oBaHnA B Ka4eCTBe NpeanoyYTUTEeribHOro Buaa B pykoBoactee.

7.3.1.2 CnegyeT ucnonb3oBatb YepBei oguHakoBoro pasmepa (ana Lumbriculus variegatus cm. npuno-
XeHue A). YepBu AOMKHbI ObITb NOMYYEHbl U3 OAHOTO UCTOUYHMKA W ObITb B3POCHBIMU UITU KPYMHBLIMKU 0COBAMM
OZHOW BO3pacCTHOW rpynnbl (CM. npunoxexue A). Bec n Bo3pact 0cobu MOryT oka3arh CyLLECTBEHHOE BITUAHUE
Ha BennunHbl BAF (Hanpumep, us-3a pasnuyHoro coaepxaHus NMMNUA0B U/MNK HAaNUUKUA AuL), 3TU NapaMeTpbl
OOMXKHbl ObITb TOYHO 3aperucTpupoBaHbl. nA namepeHus CpeaHero Cbiporo U Cyxoro Beca noaBblGOpKy vep-
BEW cnegyeT B3BeCUTb A0 Ha4vana ucnbltTaHnaA.

7.3.1.3 Onsa sugos Lumbriculus variegatus u Tubifex tubifex Bo Bpems TecTtoBoro nepumoga oxuaaercs
UX BOCNPOM3BOACTBO. OTCYTCTBME BOCNPOU3BOACTBA B MCCNEA0BAHUM OMOAKKYMYNSALIMKU JOIMKHO ObITb 3ape-
rMCTPUPOBAHO U YUYUTLIBATLCA NPU UHTEPNPETALUMU PE3YNLTATOB UCTLITaHUS.

7.3.2 3arpyska yepeen

7.3.2.1 BbICOKME COOTHOLLEHUA YEPBU — OCAAO0K U YEepBU — BOAA AOSPKHbI ObITb UCNONL30BAHLI ANA
TOro, YToObl CBECTU K MUHUMYMY CHWXXEHWE KOHLIEHTpauuMu MCCreayemoro BELecTBa B 0Cagke BO BpeMmsA
ha3bl NOrNoLWEeHUA n n3b6exarTb CHWKEHUS KOHLEHTPALMKU PaCTBOPEHHOTO KNCNOpoAa. BeibpaHHbIe BENUYMHbI
3arpy3km AOMKHbI TaKke COOTBETCTBOBATbL €CTECTBEHHOW MMOTHOCTU NOCENEHUs1 Cnosnb3yemoro suaa [43).
Hanpumep, ans Tubifex tubifex pekoMeHayeMble HOPMbI 3arpysku COCTaBnAOT 1—4 Mr TKaHu YepBa (KUBOTO
BeCca) Ha rpamm cbiporo ocagka [8], [11]. UcTouHuku [1] n [6] pekomeHAayIOT HOPMbI 3arpy3ku He Gonee 1 1 cy-
XOro Beca TkaHu YepBsa Ha 50 r opraHuyeckoro yrnepoaa B ocagke aAns Lumbriculus variegatus.

7.3.2.2 Yepsu, koTopble OyayT MCNONb30BaHbI B UCMbITAHMM, YAAMNSAIOT U3 KyNbTYPbl NPOCEUBAHMEM
KYNbTUBALUMOHHON cpeabl. Yepsei (B3pocnbix unu Gonblumx yepsen 6e3 NpusHakoB HeAaBHEN (pparmeHTa-
LK) NEepEeHOCAT B CTEKNAHHYIO nocyay (Hanpumep, vawku Metpu), coaepxaliyio Ynuctyio soay. Ecnu ycnosus
UCNbITAHWUSA OTNUYAIOTCA OT YCNOBUI KYNbTUBUMPOBAHUA, PEKOMEHAYETCA UCMONb3oBaHWe 24-4yacoBon hasbl
akknumaTtusauuu. MNepea B3BelMBaHMEM M3OLITOK BOAbI YAANsOT U3 yepser. OTO MOXHO caenatb NyTem
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aKKypaTHOIO pasMelleHUs YepBeit Ha npeaBapuTenbHO CMOYEHHON Oymare. He pekoMeHayeTcs UCnonb3oeatb
nornowjaowyio dymary Ans BbICyLLUMBAHUA YEPBEN, NOCKONbKY 3TO MOXKET Bbi3BaTb CTPECC MU NOBPEXAEHUE
yepseir. PekomeHayeTcs UCNONb30BaTh HEBLICYLLEHHbLIX YepBen, cocTaBnaiowmx npumepHo 1,33 ueneson 6uo-
macchl. JononuurenbHble 33 % COOTBETCTBYIOT Pa3HMLE MEXAY BbICYLUEHHbIM U HEBLICYLUEHHbLIM YepBAMM [28].

7.3.2.3 B Hayane a3sbl nornowleHus (aeHb 0 ncnoiTaHUs) TECTOBLIE OPraHU3Mbl yAansaoT U3 Kamepbl
aKKIMmaTu3auum u criydaiHbeiM 00pa3omM pacnpeaensior B eMKOCTAX (Hanpumep, Yaluku Metpu), cogepamx
PEKOHCTPYUPOBAHHYIO BOAY, NyTeM A00aBneHus rpynnbl U3 ABYX YepBen A0 TEX NOpP, NOKa KaXabli COCya He
Oynet copgepxartb 10 yepseii. Kaxxayio U3 AaHHbIX rpynn YepBei 3aTeM Cry4anHO NepeBoAAT B Pa3nuyHble
TECTOBbl€ COCYAbl, HANPUMEP, C UCMONb30BAHUEM MSTKOrO CTafibHOro NUHUEeTa. TecToBble COCyAbl 3aTEM UH-
KyOMPYIOT B YCMOBUSIX UCTIbITAHUS.

7.3.3 KopmneHnue

B ¢cBAA3U C HU3KNUM coaepxaHuem nutaTtenbHbIX BEWeCTB B UCKYCCTBEHHOM O0CagKe 0CaaoK AOIHKEH ObITb
KOHAULMOHUPOBAH 3a CYET UCTOYHUKA NULLM. [Ins TOro 4ytobbl HE AONYCTUTL OWMOKKU BO3AEWCTBUS HA TECTO-
Bble€ OpraHM3Mebl, HaNnpuMep, NyTeM BbIGOPOYHOTO KOPMMNEHUA HE3arpsaAsHEHHON NULLEN, NULa, HeobxoauMas
AN pasMHOXEHUS U poCTa TECTOBLIX OPraHU3MOB, A0IDkHA ObiThb A00aBneHa kK 0caaky OAWH pa3 nepes unu
BO BPEMS1 BHECEHUA uccneayemoro sewecrsa (npunoxenune ).

7.3.4 COOTHOLWEHNE 0CaA0K — BOAA

PekomeHayemoe COOTHOLLEHWEe 0cafok — Boaa coctasnseT 1:4 [45). laHHOe COOTHOLLEHUE CUUTaETCA
NPUrogHbIM ANA NOAAEPXKAHNA KOHLEHTPaLUM KUCNopoAa Ha COOTBETCTBYIOLLEM YPOBHE U NPeaoTBpaLLEeHUA
HaKonneHna aMmmMmmaka B HaaoCag04HbIX CNoAX BOAbI. Conep»(ane Kucnopoaa B sbillenexxawux crnosax soabl
cneayer nogaepxusarb Ha ypoBHe He meHee 40 % HacbiweHus. HagocaaodHble Criom BOAbl B TECTOBbIX
cocyaax AOIMKHbl ObITh aKKypaTHO aspupoBaHbl (HanpuMep, 2—4 ny3bipbka B CEKYHAY) C MOMOLLBIO MUNET-
ku MacTtepa, pacnonoXXeHHON NPUMEPHO HA 2 CM BbILLIE NOBEPXHOCTU PYHTA, TakK, YTOObI MMHUMU3UPOBATb
B3DanTbiBaHWe ocajaka.

7.3.5 OcBelieHune n Temneparypa

doTonepuoa Npu KynsTuBauuu U NpoBeAeHUN ucnbitaHua cocrasnset 16 u [1], [6]. MHTeHCuBHOCTL OC-
BeLLeHNUs B TECTOBON 30HEe AO0MKHA COXPaHATLCA Ha ypoBHE okorno 500—1000 nk. TemnepaTypa AOmKHA CO-
ctaenATb (20 £ 2) °C Ha NPOTSAXKEHUU BCEro TecTa.

7.3.6 TecTOoBbI€ KOHLEHTPaUUn

OnHy TECTOBYIO KOHLEHTPaUMIO (Kak MOXHO 60nee HM3KyI0) UCNONb3YIT ANA OnpeaeneHns KUHETUKN
MOrMNOLLEHMUSA, TaKKe MOXET ObITb UCNONb30BaHA BTOpan (bonee BbiCOKAas) KOHUEHTpauusa (Hanpumep, [46]).
B Takom cny4yae o6pasupbl 0TOMPAaIOT M aHANU3NPYIOT B PABHOBECHOM COCTOSHUM UNU NO NPOLLECTBUM 28 AHeN
AN NOATBEPXKAEHMA TOro, YTo BAF oueHuBaeTca no HaumeHbLuen kKoHueHTpauuu [11]. HanGonbLuyio KOHLEH-
Tpauuio cneayet BbibupaTb Tak, YToObl UCKNIOYUTL HEFraTUBHOE BO3AENCTBUE.

Tpumep — Bri6uparom npumepHo 1 % HaumeHblel U3 U38eCMHBIX XPOHUYECKUX KoHUeHmpauyul EC, kak
npou3eo0HLIX U3 coomeemcmeyiowux uccinedoeaHuli moKcuYyHocmu.

HaumeHbLuan TecToBasi KOHUEHTPaLUUA A0MKHA ObiTb 3HAYUTESNBHO BbILLE, YEM Npeaen aHanMTU4ecKo-
ro obHapyeHus BewiecTsa B ocagkax u 6uonorndeckux obpasuax. Ecnu acbdekTuBHaa KOHLUEHTpaLMs Uc-
cneayemoro Beluectsa 6nm3ska Kk aHanuTU4eckomy npeaeny obHapy>XeHUsi, PEKOMEHAYETCA UCMONb30BaHUE
MapKUpPOBaHHOTO UCCNEAYEMOro BELLECTBA C BbICOKOW YAENbHON PaanoakTUBHOCTbLIO.

7.3.7 TecTOBbI€ U KOHTPOJIbHbIE NOBTOPHbIE NPOGBLI

7.3.7.1 MuHMManbHOE KONMUYECTBO TECTOBLIX NPO0 ANA KMHETUYECKUX U3MEPEHUIN AOIDKHO PaBHATb-
cs Tpem AnA Kaxaon Todku otbopa [11] B TeueHue scen hasbl NOrNOWEHMA U BbiBeAeHUA. Takke cneayer
MCMONb30BaTh AONOMHUTENbHbIE NPOOLI, HANPUMEpP, AN NONYYEHUA AONONHUTENbLHLIX AAHHbIX. [Ana da3bl
BbIBEi€HNS1 COOTBETCTBYIOLLIEE KONMMYECTBO NOBTOPHBLIX NPOD FOTOBUTCA C 0CAAKOM, HE COAEepXaLLMM uccne-
ZIyeEMOro BeLlecTBa, U HAA0CaA04HON BOAON TakuMm 06pasom, 4ToObl NOAONBLITHLIE OPraHU3Mbl MOTMU ObITh
nepeHeceHbl U3 TECTOBbLIX COCYZI0B B COCYAbl, HE CoAepXKaLLmne NCCNeayemoro BeLLecTBa, No OKOHYaHuu asbl
nornowexusi. Obwee konu4ecTBo NPo6 A0MKHO ObITb AOCTATOMHBIM ANA hasbl NOrMoLeHns u asbl BbiBe-
AeHusn.

7.3.7.2 Yepsu, npeaHasHayeHHble Ans otbopa npo6 Bo Bpems (ha3bl BbIBEAEHUS, MOTYT ObITb NOMELLEHbI
B 0WH GONbLLON KOHTENHEpP, coaepXaLumin 0Cafok ¢ uccneayeMbiM BELLECTBOM M3 NApTUMK, KOTOPYIO UCMOSb-
3yI0T ANs U3MepeHuss KMHETUKU nornoweHus. Heob6xoauMo npoaeMOHCTPUPOBATh, UTO YCIIOBUS UCTILITAHUSA
(Hanpumep, rmybuHa ocagka, COOTHOLIEHNE 0CafoK — BOAA, 3arpy3ka, Temneparypa, kKayeCTsO BOAbl) COMNO-
CTaBWUMbl C YCNOBUAMU ANS Npo0, npeaHasHa4YeHHbIX Ana dasbl nornowieHusa. Mo okoHyaHuu ¢asbl norno-
LeHus Boga, 0cagok u 06pasLbl C YepBAMM JOMKHLI ObITb OTOGPaHbI M3 AAHHOTO KOHTEWHEpa ANs aHanusa u
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[OCTaTOYHOE KONMUYECTBO KPYNHbIX YepBeii 6e3 npu3HakoB HeAaBHeN dparMeHTaumm JOMKHO ObiTb akkypaTHO
yaaneHo u nepeHeceHo B 06pasLbl, N0AroToBreHHbIE AN as3sl BbiBeAeHUA (HAaNpuUMep, N0 4ecsATb 0cobeii Ha
oauH obpase).

7.3.7.3 Ecnn HMKaKow Apyrow pacTtBOpuTeslb, MOMUMO BOAbl, HE UCNOMbL3YIOT, KAK MUHUMYM, AEBSTb
NOBTOPHbIX NPO6 ANsA OTpMUATENbHOrO KOHTpONs (He MeHee Tpex Npob B Ha4yane, Tpex — B KOoHUe ¢hasbl no-
rMOLWEHNs U TpeX — B KOHUEe da3bl BbIBEAEHUS) [0IDKHbI ObITb 0TOOpaHbl Ana 6uonormyeckoro u GoHOBOro
aHanu3a. Ecnu ans BHeceHua uccneayemoro BeLlecTBa UCMONb3YT Kakoi-nubo pacreoputenb, cneayer
NpoBOAUTL KOHTPONb C pacTBoputenemM (He MeHee Tpex pennukaumi B Havane, Tpex — B KoHue ¢asbl no-
rnoLeHns n Tpex — B KOHUE ¢hasbl BbiBeAeHuUs1). B 3TOM cniyuae no kpaiHel mepe YeTbipe NOBTOPHbIE NPOGbI
ANs oTpuuaTensbHOro KOHTpona (6e3 pacTtBopuTensi) AOMKHbI ObITb NpeacTaBneHsbl Ang otéopa npob B KOHUE
chasel nornoLeHus. JJaHHble NOBTOPHLIE NPOOLI AOMKHBI ObITL BUONOrMYECKU CPAaBHUMBI C NpoBaMu Ans KOH-
Tponsa pacTBOpUTENS B LIENAX NOMy4YeHUA UHpOpMaLmmn 0 BO3MOXXHOM BNUSHUKM PACTBOPUTENS HA TECTOBLIE
opraHu3smbl. Bonee noapobHas uHdopmMauma npuBeaeHa B NnpunoxeHuum C.

7.3.8 YactoTta nsmepeHui kayectsa BoAbl

B TeueHune dasbl nornoweHuns u gasbl BbiIBEAEHUS AOMKHbI ObITh M3MEPEHBI N0 KPanHEN Mepe cneaylo-
LMe napameTpbl KayecTBa ANsi NOBEPXHOCTHOW BOAbI:

- Temneparypa: B O4HOM COCyAe Ans KaXaoro ypoBHS A03bl B A€Hb 0TOOpa Npod u B 0OAHOM KOHTPOrb-
HOM cOcCyA€e OAMH pa3 B HEAENIo, a Takke B Hayarne M KoHue ¢ha3s nornoLeHust u BbIBEASHUS; TeMmneparypa
OKpy>KaloLLen cpeabl (B BO3AyXe UMW BOASIHOW DaHe) unu, Hanpumep, B O4HOM penpe3eHTaTUBHOM TECTOBOM
cocyzie, HenpepbIBHO UMK C YaCOBLIMU UHTEPBAaNaMmu;

- PaCTBOPEHHbIN KUCNOPOA: B OAHOM COCYAE AN KAXA0r0 YPOBHSA 403bl U B O4HOM KOHTPONbLHOM cocyae
B IeHb 0TO0pa Npo6bl; BLIPAXKAETCA B MUNMUIPAMMAX Ha NMTP M NPOLIEHTaX BENMUYUHBI HACLILLEHUA BO3AYXOM;

- nogaya Bo3ayxa: KOHTPONMUPYIOT MO KpalHewW Mepe OAMH pa3 B AeHb (M0 paGounm AHAM) U KOPPEKTU-
PYIOT N0 Mepe HeoOX0AUMOCTH;

- pH: B 0AHOM TECTOBOM COCYyA€e AN KaXA0ro YpoBHSA A03bl B ieHb 0TO0pa npobbl 1 OAHOM KOHTPOSIb-
HOM coCyAe OAMH pa3 B HEAENIO U B HAuyane u KoHue (a3 nornoweHns U BuIBEAEeHUS;

- 00LLas KeCTKOCTb BOAbI: KAK MUHUMYM, B OJHOM TECTOBOM COCyA€ U OAHOM KOHTPOSIbHOM COCyAe B
Havane n KoHUe a3 NornoLLEHNs 1 BbIBEAEHUSA, BbIpaXaeTca B munnurpammax CaCO; Ha nuTp,

- obLlee cogepxaHue aMMuaka: Kak MUMHUMYM, B OAHOM TECTOBOM COCYyAl€ U OAHOM KOHTPOMbLHOM CO-
CyAe B Havane 1 KoHue a3 NornoLEeHUA U BbIBEAEHUS; BbIPAXKAETCA B MUNnurpammax Ha nutp NH, unu NH,
unm obuero asora — N.

8 OT60p Npo6 U aHanNU3 yepBen, ocagka u BoAbI

8.1 Npachmk oT6opa Nnpod

8.1.1 Mpumepsbl rpachukos ot6opa Npob ana 28-aHeBHON dasbl nornoweHna n 10-aHeBHON hasbl Bbl-
BEeJEHMWA NpUBEAEHbI B NPUNOXeHuu E.

8.1.2 Otbupaiot npobbl BOALI U 0CaAKa M3 TECTOBLIX KAMEP ANA onpeaeneHus KOHUeHTpauum nccnegy-
€MOro BeLleCTBa 10 BHECEHUSA YePBEN U BO Bpemsa ha3bl nornoileHus u asbl BoiseaeHus. Bo spemMs ucnbl-
TaHUsi KOHLUEHTPALMIO MCCIelyeMOT0 BELLECTBA ONPEAENSIOT B YEPBAX, 0CaAKe 1 BOAE B LIENSX MOHUTOPUHIa
pacnpeaeneHust uccreayemoro BeLecTsa B KOMMNOHEHTaxX TECTOBON CUCTEMBI.

8.1.3 Obpas3subl YepBen, 0caaka u BoOAbl OTOMPAIOT, KAk MUHUMYM, LIECTL pa3 B TeueHue dasbl NornoLue-
HUA 1 TaKke (hasbl BbiBEAEHUS.

8.1.4 Orbop npo6 npoaomKalT A0 TEX NOP, NOKA HE YCTAHOBUTCA NNAaTo (PaBHOBECHOE COCTOSIHUE),
unu B TeveHue 28 aHei. Ecnu nnato He 6bIN0 AOCTUIHYTO B TeueHue 28 aAHen, HauMHaIoT a3y BbiBEAEHUS.
Ona Hayana ca3sbl BbIBeIEHUS YepBei NEPEHOCAT B COCyAbl, coaepxaliue HeoOpaboTaHHbIN UCCNENYEeMbIM
BELLECTBOM 0CafokK u Boay (4.4—4.5).

8.2 OT60p M nogroroBkKa NPo6

8.2.1 Mpobbl BoALI NONy4aloT gekaHTaumen, oTompaior cuchoHOM Unu NuneTkoin. O6Lem Npobbl 4OMHKEH
ObITb AOCTATOUHLIM AN U3MEPEHUA KONUYECTBA UCCIEAYEMOrO BELLIECTBA B HEN.

8.2.2 OcraBLUyIOCS HAA0CAA04HYIO BOAY aKKypaTHO CIMBAIOT UAM OTKAYMBAIOT U3 TECTOBOW Kamepbl.
Mpo6bl ocagka cneayeT oTbupaTbh OCTOPOXKHO, 0Ka3biBaA MUHMMAarnbHOE BO3AENCTBUE HA YEPBEN.

8.2.3 Bo Bpemsa otOopa npobbl BCEX YepBen yaansiiotr M3 TeCTOBOro cocyAa.
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lMpumep — CycneHdupyrom ocadok ¢ HadocadoyHoll eodoli U nepeHocsM codepxumoe Kaxdozo cocyda e
JI0mokK, 3amem ebi6uparom Yepeell C MOMOWLIO M2KO20 cmallbHo20 nuHyema. Yepeeli 6bicmpo npomsiearom
8000l & MesIKOM CMEeKJISIHHOM UJIU cmaJibHOM Jslomke. M36bimok o0kl ydansiom.

3aTeM YepBeil akkypaTHO NEPEHOCAT B NPeABapUTENbHO B3BELLEHHbIE COCYAbl ANA B3BELLMBAHMA. Yep-
BEN 3aMOpPaXKUBaIOT (Hanpumep, nNpu Temneparype MeHee unu pasHon MuHyc 18°C). Hanuyme n Konn4ecTso
KOKOHOB W/UNW I0BEHUIbHbIX 0CO0e AOMKHO ObiTh 3aperncTpUpoOBaHo.

8.2.4 B o6Lwiem cnyvae yepBu AOMKHbI ObITh B3BELLUEHbI M 3aMOPOXEHbI cpa3y nocne ot6opa npobol 6e3
MPOYMCTKU KULLEYHUKA ANS NOMyYEeHMs KOHCEepPBaTUBHOIO 3Ha4eHus BAF, KOTOpbI yuuThIBAEeT 3arpA3HEHHOE
COAEPXMMOE KULLIEYHMKA, U ANA NPefoTBpaLLeHnsa NoTePb Tena npu NpodncTke kuweyHuka [8]. Mpeanonara-
erca, uTo Beulectea ¢ logK,, > 5 He GyayT 3HaYUTENbLHO BbIBOAMTLCA B TEYEHWE NOGOro nepruoaa OuNCTKN
KULLIEYHMKA, B TO BPEMS Kak BellecTsa ¢ logK,, < 4 MOryT ObiTb yTPa4eHbl B 3aMETHbIX KONu4ecTBax [47].

8.2.5 Bo BpemMs a3kl BbIBEAEHUA YEPBU CaMU MPOYULLAIOT KULLEYHUK B YUCTOM Ocajke. OTO O3HAYaeT,
4YTO U3MEPEHNsi HENOCPEACTBEHHO nepes (ha3oin BbIBEAEHMSA BKMIOYAIOT 3arpA3HEHHOE COAEMKUMOE KULLIEY-
HUKa, B TO BPEMS Kak Npeanonaraercsi, YTo Mo NpoLIeCTBUM HaYanbHbIX 4—24 4 pasbl BbiBEAEHUS BOnbLUas
YaCTb 3arpsA3HEHHOTO COAEPXKMMOTO KULLIEYHMKA ByaeT 3aMeHeHa uncTbiM ocagkom [11], [47]. KoHueHTpauus B
YepBsIX B JAHHOM 00pas3Le MOXET OblTb PACCMOTPEHA Kak KOHLEHTPaLUUsi B TKAHSIX NOCIE MPOUUCTKU KULLIEY-
Huka. [ina yyera paz0aBneHus KOHLEHTPaLUWUM UCCNEAYEMOro BELLECTBA HE3ArPA3HEHHbIM 0CaKOM BO BpeMsi
hasbl BbIBEAEHUS BEC COAEPXKUMOTO KMLLEYHUKA MOXET ObITb OLIEHEH KaK COOTHOLUEHWE >XUBOTO/MUHEpanu-
30BaHHOrO BECa YepBS UNKN CyXOro/MUHEpanM3oBaHHOIo BECa YepBs.

8.2.6 Ecnu Lienb KOHKPETHOTO MCCNEeAOBaHUS 3aKMYaeTcs B U3MePEHU OUOAOCTYNMHOCTU U UCTUHHOTO
ocTaTka B TKaHsAX TECTOBbIX OPraHUM3MOB, TO MO KpalHen Mepe NoABbiOOpKa TECTOBbIX OPraHW3MoB (Hanpu-
Mep, U3 TPeX AOMNONHUTENbHbLIX PENNUKaLUi) OTOMPAETCa BO BPEMSI pPABHOBECHOIO COCTOsiHUA. [MoaBbIbopKa
AOIKHa ObITb B3BELUEHA, OYMLLEHA B UMCTON BOAE B Te4eHue 6 4 [47] v B3BeLUeHa CHOBA nepej NpoBelEHNEM
aHanu3a. [laHHble 0 BECe YepBsl U KOHLEHTpaLUuM BELLECTBA B TKAHSAX y JaHHOW NOABLIOOPKMU 3aTem MOryT
GbITb CONOCTABMEHbI CO 3HAYEHUAMU, NONMYYEHHLIMU U3 HEOUMLLIEHHBIX YepBei. YepBel, NpeaHa3HaYEHHbIX
ANA U3MepeHust BbiIBEEHUs, He HaJ0 OYMULLATL A0 NepeBoAa B YUCTbIN 0CAAO0K ANSl YMEHbLUEHUS JOMOMHM-
TEenbLHOro cTpecca Ans opraHusma.

8.2.7 Mpeano4TUTENbHO NPOBOAUTL aHANM3 BOAbI, 0caaka u 006pa3sLoB YepBel HeMeaneHHO (TO eCTb
B TEYEHUE OJHOro-AByX AHEN) nocne otéopa B LENAX NPeaoTepaLleHnsa aerpagaumn unu Apyrux notepb, a
Takke pPacCcHUTbIBaTb MPUMEPHbLIE CKOPOCTU MOrMNOLWEHNA U BbiBEAEHUS BO BPEMA NPOBEASHUA UCTLITAHUSA.
HemeaneHHbIi aHanNu3 Takke No3ponsaeT nsbexarb 3agepxkn B onpeaeneHnn MoOMeHTa A0CTUXKEeHNUS Nnaro.

8.2.8 Ecnu HEBO3MOXHO NPOBECTU aHANU3 HEMEANEHHO, NPO6bl HEOOXOAUMO XPaHUTL B HAANEXALLUX
ycnosusix. Uuchopmauuio o cTabunbHOCTU M HaanNEXawmx yCnoBUAX XPaHEHUSI KOHKPETHOTO UCCneayeMoro
BeLlecTBa cneayet nonyyuuTb Nnepes Hadanom uccneaoBsaHns (Hanpumep, NPOAOIMKMTENbHOCTL U TeMnepa-
Typa XpaHeHus, npoueaypa akcTpakuuu u np.). Ecnu Takaa nHdopMmaumus OTCYTCTBYET, a €e Hanuuue He-
06X04UMO, KOHTPONbHbIE NPOOLI C UccneayeMbiM BELLECTBOM UCCNEAYIOT NapannensHo Ans onpeaeneHus
CTAbMNBLHOCTU NPU XPAHEHUU.

8.3 KayecTBO aHaNUTUYECKOro Mertoaa

8.3.1 lMockonbKy BCA npoueaypa No CywecTBy perynupyeTcs TOMHOCTbIO, NPELU3UOHHOCTLIO U YyBCTBU-
TENbHOCTbIO aHANMTUYECKOro METOAA, UCMONB3YEMOro AN onpeaeneHus BeLecTBa, HeobxoaMMO JKcnepu-
MEHTanbHO NPOBEPUTb, YTO TOYHOCTb U BOCNPOM3BOAUMOCTb PE3yNbLTaTOB XMMUYECKOTO aHamnu3a, a TaKkke
U3BMNEYEHUA UCCeayeMoro BelecTsa us npod Boabl, 0Cagka u YepBei NOAXOAST ANs KOHKPETHOIO METoAa.
Takke He06X0AUMO YA0CTOBEPUTBLCSA, YTO UCCNEAYEeMOe BELLECTBO HE ONpPEeAEnseTCs B KOHTPOMbHbLIX COCYAaX
B KOHLIEHTPaUuAX Bbilwe poHOBLIX. Mpn HeoGxoaumocTH sHaueHus C,, C,u C, NCNPaBnaioT C y4ETOM U3BJie-
YeHUs 1 POHOBBIX 3HAYEHUIT B KOHTPONbHLIX Npobax. Bce npobbl HA NPOTSXKEHMM BCETO UCTIbITAHMS CriegyeT
obpabarbiBaTh Tak, YTOObI CBECTU K MMHUMYMY 3arpsisHEHUA U NoTepu (HanpumMep, B pesynsrarte agcopoumn
uccrneayeMoro BELLEeCTBa Ha yCTponcTBe ana ot6opa npoo).

8.3.2 O6wwee n3BnevyeHne n U3BNeYEHUE NCCneayemoro BeWecTsa 3 opraHmama Yepssi, 0cagka, Boabl
W, €CINIM UCMONb3YIOTCSA, U3 NoByLLEK ¢ abcopbeHTaMu ANa yaepXaHusi UCNAapsAIOLLIErocs uCCneayemoro BeLue-
CTBa A0SHKHbI ObITb 3aperncTpMpoBaHbl U NPUBEAEHLI B UTOTOBOM OTYETE.

8.3.3 MockonbKy pekoMeHAYETCA UCNONb30BaTb MAPKUPOBAaHHbIE BELLECTBA, MOXXHO NPOBOAUTL aHanus3
Ha o0LYyI0 PaanoaKTUBHOCTL (TO €CTb UCXOAHbLIE NPOAYKTHI M NPOAYKTLI pacnaaa). OaHako, ecnu 3To aHa-
NUTUYECKN BO3MOXHO, KONMMYECTBEHHAS OLIEHKA UCXOAHOrO BELLECTBa U NPOAYKTOB pacnaja B paBHOBECHOM
COCTOSIHUW UNK B KOHLE Da3bl MOIMOLLEHUSI MOXKET NPeAOCTaBUTL BaXHYI0 UHGopmaumio. Ecnv nnaHupyetca
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NPOBOAUTL Takne usmepeHus, Npoodbl AOMKHbI ObITb NOABEPrHYTLI COOTBETCTBYIOLLMM NPOLEAYPaM 3KCTpaK-
Uumn TaK, 4ToObl MOXXHO GbINO onNpeaenuTb OTAENBHO KONMMYECTBO MCXOAHOTO BellecTBa. Korga obHapyXeHHble
NpoAayKThbl pacnaga nNpeacTaBnAloT 3HAUMTENbLHbIA NPOLEHT (Hanpumep, 6onee 10 %) paanMoakTUBHOCTH, U3-
MEepPEeHHOMN B TECTOBLIX OPraHU3Max B PaBHOBECHOM COCTOSIHUM UMK B KOHUE (ha3sbl MOIMOLLEHUs, pEKOMEHAY-
erca naeHTuuLMpoBaTh Takue NPOAyKThl pacnaaa [5].

8.3.4 N3-3a HU3KOW MHAUBMAYANMbLHOW BMOMACCHI YACTO HE NPEACTABNAETCS BO3MOXHbLIM ONPEAENUTbL
KOHLIEHTPALMIO nccneayeMoro BeLwecTsa B KaXa0M OTAENbLHOM YepBe, eCnu He ucnonb3yiot Bua Branchiura
sowerbyi (40—50 Mr Cbiporo Beca Ha ogHoro 4epssi) [11]. Takum o6pasom, 06beaAnHEHNE OpraHM3MOB B Npo-
M3BOMbHYIO BbIOOPKY M3 AAHHOTO TECTOBOFO COCYAA SIBMSIETCA NPMEMAEMBIM, HO 3TO HE OrpaHW4YUBaeT Npu-
MEHEeHune CTaTUCTUYECKUX Npoueayp K AaHHOMY BuAy. ECnvM KOHKPETHbIE CTaTUCTMYECKUE Npoueaypbl U MOLL-
HOCTb SIBNSIOTCA BaXHLIMU YCNOBMAMM, TO AOCTATOMHOE KONIMYECTBO TECTOBLIX XXMBOTHLIX U/MNKU peENnuKaLmii
ANs pasmeLleHus xenaemon BblIGOpku, oGecneveHns COOTBETCTBYIOWEN Npoueaypbl U MOLLHOCTU AOSHKHO
ObITb BKIIOYEHO B UCNbITAHKE.

8.3.5 PekomeHayeTcs BbipaXxkaTb BAF B kauecTBe 3aBUCUMOCTU OT 06LLErO XMBOro Beca, 0bLLero Cyxoro
BECa U npu HeobxoauMOoCTU (Hanpumep, ANs CUIIbHO NUNOMUNbHLIX BELWECTB) 3aBUCUMOCTH OT COAEPXaHUSA
nUNUAOB M 00LLEro coaepXXaHnusa OpraHUYeckoro yrnepoaa B ocagke. ina onpeaeneHusi coaepXxaHusa nunuaos
cneayeT MCNoNb30BaTb COOTBETCTBYIOWME MeToAb! [48], [49]. B kayecTBe CTaHAAPTHOrO METOAA PEKOMEHAY-
eTcs aKCTpakumsa xnopocdopmom/mMetTaHonom [48], [50]. UToObl usbexarb MCNOMNbL30BAHUS XIOPCOAEPXKALLMX
pacteoputenem, MoxeT ObiTb UCNONb3OBaHa MeXxayHapoaHasa moaudukauma metoaa bnaa u Oanepa [50], kak
onucaHo B [51]. MocKonbKy pasnuyHbie METOAbLI AAIOT HEOAMHAKOBbIE 3HaYeHUs [48], BaxkHO NoapoOHO 3HaTb
XapakTepucTUKM UCNonb3yeMoro Metoaa. Ecnu Bo3mMoXHO, TO €CTb NpU HaNU4MKU AOCTAaTOMHOrO KONM4YecTsa
TKaHW YEepBSA, COAEp)KaHWE NMUNULO0B U3MEPSIOT B TOW k& NMpobe unu 3KCTParmpyloT Tak e, Kak u ansa npo-
BEEHWA aHanu3a uccrnegyemoro BeLLecTBa, MOCKOSIbKY NMUMUAbI YacTo AOMKHbI ObiTb yAaneHbl U3 aKkcTpakTa
npu NPOBEAEHUU XpomaTtorpacmuyeckoro aHanusa (5). Tem He MeHee uenecooBpasHO UCNONbL30BAaTL AKKIU-
MaTU3UPOBAHHLIE KOHTPOMbHLIE OPraHW3Mbl, N0 KPaWHEN MEpe B Ha4Yane unu xxenaTensHo B KOHUEe dasbl no-
TMOLLEHMS ANA U3MEPEHNUA COAEPXaHWUA NUNUAOB, HanNpuMep, B Tpex obpasuax.

9 [laHHbl€e 1 OTYET O NPOBEeAESHMU UCTbITAHUA

9.1 O6paboTka pe3ynsLTaToB

KpuByto NOrnoLieHns nccneayemMoro BeLlecTsa nony4vaiTr nyTeM NoCTpoeHUs B apuMETUHECKON LLKa-
11e 3aBMCMMOCTM KOHLEHTpaUMn UCCneayemMoro BeLlecTsa B/Ha YepBsax BO BpeMsi ¢a3bl NOrMOLLEHUS1 OT Bpe-
MeHW. Ecnun Kpueasa OCTUraEeT NnaTo, BbIYUCIIAIOT BAFss B PABHOBECHOM COCTOSIHUM:

- C, B paBHOBECHOM COCTOSIHUM UNu Ha 28-ii AieHb (CpeaHee);

- C B paBHOBECHOM COCTOSIHMM MNu Ha 28-11 ieHb (CpeaHee).

k
Onpenenstor BAF, Kak OTHOLLEHMWE k—s K4, KaK npaBuno, onpeaensiiorT M3 KPUBOK BbiBEAEHUSA (TO €CTb
e

rpachuka 3aBMCUMOCTU KOHLIEHTpauMn Uccneqyemoro BeLecTsa B YepBsiX OT BpEMEHU BO BpeMsi (pasbl BbiBe-
AEHUs). K 3aTeM PaCCUUTLIBAIOT U3 KUHETUKW KPUBOI MOTmnoLieHUs. MPeanoYTUTENbHbIN METOA ASIS NOSyYeHus
BAF « 1 KOHCTaHT K¢ 1 K, 3aKNIOMAETCA B UCNOMb30BAaHUM HENUHEWHOTO METOAA OLIeHKM (Npunoxexue B). Ecnn
KMHETMKa (ha3bl BbIBEAEHUA HE NEPBOro NOPsiAKa, TO crneAyer UCMONbL30BaTh bonee cnoxHble Moaenu [25],
[27], [52].

dakTop akkymynauuu B 6uote-ocaske (BSAF) onpeaensior nytem aenexust BAF, Ha copepxanue nu-
nuAoB B YepBe u obLyee coaepxaHue OpraHMYeckoro yrnepoaa B ocajke.

9.2 UnTepnpeTtauus pe3ynsraTtos

Pesynbratel cnegyer paccMarpuaTb C OCTOPOXHOCTbLIO, €CIIM M3MEPEHHbIE 3HAYEHUS KOHLEHTpaLmn
uccneayeMoro BELLECTBA 0Ka3blBAKOTCA HA YPOBHAX, ONM3KMX K NpeAerny aHanMTu4eckoro oGHapyxeHus.

YeTko onpeaeneHHble KpUBbIE MOMMOLUEHNS U BbIBEASHUA SABNAIOTCA YKa3aHUeM Ha JOCTOBEPHOCTb U
XopoLluee Ka4eCTBO AaHHbIX Gnoakkymynsauuu. B obiem cnyyae foBepuTenbHble MHTEpPBanbl AN 3HAYEHUN
BAF B XOpOLLIO CNNaHMPOBaHHbLIX UCCNEA0BAHUAX HE AO0IMKHbI NpeBbiwaTb 25 % [5].

9.3 OTyeT 0 NpoBeAeHUN UCNbITaAHUA

OTYET 0 NPOBEAEHUM UCTILITAHNA AOMMKEH COAEPXATb CrIeAYIOLLYIO HIbke UHdopMaLmio.

12
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9.3.1 Uccnegyemoe BeLLECTBO:

- husnyeckas npupoaa n U3NKO-XMMUYECKUE CBOICTBA, Hanpumep, 10g K, PacCTBOPUMOCTL B BOAE,

- AaHHblE nAeHTUduKaunn, NCTOYHUK UCCNeayemMoro BeLecTsa, AaHHble AEeHTUdUKaLMn U KOHUEHTpa-
uma nboro NCNonb3yemMmoro pacTBoOpuUTENs;

- €CNn MUCNonb3ylT paauoakTUBHblE MapKepbl — TOYHOE MNOJIOXKEHWEe MEeYeHblX aToOMOB, yaenbHas
paanoakTUBHOCTb WU NPOLIEHT Pagu0akTUBHOCTU, CBA3AHHON C NPUMECAMU.

9.3.2 TecTOBbIE BUAbI:

- HAy4YHOE HAUMEHOBaHWe, LUTaMM, UCTOMHUK, NpeABapuTenbHas MOAroTOBKA, akknumaTtusauusi, BO3-
pacrT, AuanasoH pasmeposB U np.

9.3.3 Ycnosua npoBeaeHnsa UCNbITaHUS:

- Ucnonb3yemas npoueaypa ucneitaHua (Hanpumep, ctatuydeckas, nonycratudeckas unu NpoTovHas);

- TUN U XapaKkTEPUCTUKN MCNONb3YEMOro OCBELLIEHMA U dhoToneproaa;

- CTPYKTYpa UCMbITaHUsA (HanpuMep, KONMYECTBO, Marepuan u pasmepbl TECTOBLIX kamep, 06beM BOAEI,
Macca u 06bem ocafika, CKOPOCTb 3ameLLeHns BOAbI (ANst NPOTOYHOM UMK NONYyCTaTUYECKON NpoLueaypsl), Nc-
nonb3oBaHue mobol aspaunmn 40 U BO BPEMSA UCTILITAHUS, KONIMYECTBO MOBTOPHLIX NPOO, KONTMYECTBO YEPBEN
B MOBTOPHOI Npo6e, KONMYECTBO UCNOMb3YEMbIX TECTOBLIX KOHLEHTPALIMIA, NPOAOIMKATENBHOCTL (has norno-
LLeHNs 1 BbiBeAeHus1, yactota otbopa npob);

- METOoA NOATOTOBKM M BHECEHUS UCCNEAYyeMOro BELLECTBa, a Takke 000CHOBaHUE BbIGOPa KOHKPETHOIO
MeToaa;

- HOMUHanbHaA TecroBasA KOHLUEHTpauua,

- UCTOYHUK COCTaBRSIIOLMX ANsi PEKOHCTPYWPOBaHHOM BOAbI U 0CaaKa WU, €Cnu UCMONb3YT NPUpoA-
Hble cpeabl, MPOUCXOXAEHUE BOAbI U OcazKka, onucaHue noboi npeasaputenbHoi 06paboTku, pesynsrarbl
ntoBbIX NPOBEPOK CMOCOBHOCTU TECTOBLIX OPraHU3MOB K BbDKMBAHWUIO W/WMUM BOCNPOU3BEAEHUIO B UCMOMb-
3yeMbIxX cpeaax, xapakrepuctuku ocagka (pH v cogepxkaHue ammmnaka B nOpoBon BoAe (ANA MPUPOAHBIX
0CagKoB), coaepkaHue opraHu4eckoro yrnepoga (OOY), pacnpeaeneHue 4actuy no pasMepam (NPoLeHTHOe
coaepXKaHue necka, una u rfuHbl, NPOLEHTHOE coaepXkaHue Boabl U nmiobble apyrue nokasarenu) u xapak-
TepucTukn Boabl (pH, xecTkocTb, NPOBOAUMOCTb, TEMNEPATYPA, KOHLEHTPaLua pacTBOPEHHOIO KUCNopoaa,
OCTaTO4HOE CcoAepKaHue xropa (ecnu M3Mepsnocs) U niobbie apyrue nokasarenu);

- HOMUHArbHbIK U U3MEPEHHBIN CYX0 BEC B NPOLIEHTAX OT CbIPOr0 Beca (MNM COOTHOLLEHUE CyXOoro u
CbIPOro BECOB) UCKYCCTBEHHOTO 0CAAKa; M3MEPEHHbIN CyXOW BEC B MPOLIEHTAX OT CbIPOro Beca (Mnu COOTHO-
LLEHME CYXOro U CbipOro BECOB) AN NONEBbIX 0CAAKOB;

- Ka4eCTBO BOAbl B TECTOBbLIX KaMepax, KOTOpPoe xapakTepusyercsi TemnepaTtypon, pH, cogepxaHuem
aMMOHUS, 00LLEN KECTKOCTLIO M KOHLUEHTpauuen pacCTBOPEHHOIO KUCIopoaa;

- nogpo6Has uHcopmaumsa 0 noarotoeke Npob BoAbl, 0OCaAKa U YepBEN, BKMIOHAnA CBEAEHUA O NOATO-
TOBKE, XPaHEHWU, NPOLIEAYPE BHECEHUSA, IKCTPArupoOBaHUs U aHANUTUUYECKUX Npoueaypax (M TOMHOCTU) ANs
MccrneayeMoro BELLECTBA M COAEPXKAaHUA NUNUAOB U M3BMNEYEHUA UCCNeayemMoro BeLlecrsa.

9.3.4 Pesynbrarbi:

- CMEPTHOCTb YepBeW B KOHTPOMbLHOM Fpynne U B KaXAOM UCNbITAaTeNbHOM cocyae u niobbie apyrue
Habnionaemble cybnetanbHble adhhekThl, BKNOYasi aHOManbHOe noseaeHue (Hanpumep, nsberaHue ocaaxa,
Hanuuue unu oTcyTcTBUE (hekanbHbIX LWAPUKOB, OTCYTCTBUE BOCMIPON3BEAEHUSA);

- U3MEPEHHDIN CyXOi BEC B NPOLEHTaX OT CbIPOro Beca (MNU COOTHOLLEHUE CYXOr0 U CbipOro BECOB)
0CajKa v TEeCTOBbIX OPraHU3MOB (AN HOpManusawum);

- coAepKaHue nunuaoB B YEPBAX;

- KPMBbIE, AEMOHCTPUPYOWME KMHETUKY ¢ha3 MOrnoLieHns U BbiBEAEHUA UCCNeJyeMoro Bellectsa B
yepBAX U BPEMS JOCTUXKEHUSI PABHOBECHOTO COCTOSIHUS;

- C,. C,n C,, (Co CTaHAAPTHLIM OTKNOHEHMEM U 1MANA30HOM B Crly4ae HeoOX0ANMOCTH) ANs KaKA0ro
BpemeHun otbopa npob (C, BuipaXKaeTcs B rpaMmax Ha KusiorpamMm Cbiporo u cyxoro Beca Bcero Tena, Cg Bbl-
paxaeTcsl B rpaMMax Ha Kunorpamm Cbiporo u Cyxoro Beca ocaaka u C,, — B munnurpammax Ha nutp). Ecnu
Tpebyetca onpeaenenue dakropa akkymynsumum 6uota-ocagok (BSAF) (Hanpumep, Ana cpaBHEHUS pesynb-
TaToB /ABYX Mnu Gonee ucnbiTaHwit, NPOBEeAEHHbIX HA OPraHM3Max C pasHbIiM coaepxaHneM nunuaos), C, He-
06X0ANMO JONONHUTENBHO NPEACTaBUTL B BUAE rPaMM/KUNOrpamMMm CoAepXaHus NUNuAos B opraHusme, Cg
BbIPAXAETCA B r[PaMMaXx Ha KunorpaMM opraHM4eckoro yrnepoja B ocajke,

- BAF (B kunorpammax Cbiporo ocagka Ha Kurorpamm >XMBoro 4epss), KOHCTaHTa CKOPOCTU NOrNOLWEeHUA
ocajka kg (BbIpaKaercsi B rpaMmax CbIporo 0cajika Ha KUMorpamm >XMBOTO YEpBA B A€Hb) U KOHCTAHTa CKO-
poCTu BbiBEAEHUA K, (BbIPAKAETCA B peHb1); BSAF (B kunorpammax OpraHu4eckoro yrneposa B 0Cajike Ha
KMIOrpaMMm Co/iepXXaHusl NIUMUI0B B YepBe) MOXKET ObiTb COOBLLEHO AONOSNHUTENBLHO;
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- HeyganeHHbli octatok (NER) B kOHLE (ha3bl BbiIBEAEHUS,;

- CNU U3MEPSIETCA: NPOLEHT UCXOAHOr0 COeAWHEHMUS, NPOAYKTOB pacnaja W CBA3aHHbIX OCTaTkoB (TO
€CTb MPOLIEHT UCCNEAYeMOro BELLECTBa, KOTOPbIA HE MOXET ObITb M3BNEYEH C MOMOLLbLIO 0ObIYHLIX METOA0B
9KCTpaKUuK) B TECTOBbIX OpraHn3max;

- METOAbl, UCNOJNb3yEMbIE ANA CTAaTUCTUYECKOro aHanmn3a gaHHbIX.

OueHka pe3ynsraToB:

- COOTBETCTBUE PE3YNbTaTOB KPUTEPUAM AOCTOBEPHOCTU, NPUBEAEHHBIM B pasgene 6;

- HEOXKMAHHbIE UMU HEOObIYHBIE PE3YNbTaThbl, HANPUMEP HEMOMHblEe )a3bl BbIBEAEHUSA UCCNENYEMOTO
BELLECTBA M3 TECTOBbIX OPraHW3MOB; B TAKUX CNy4asx pes3ynbrarbl Kakux-nmbo npeaBapuTENbHbIX WCCNeno-
BaHMIM MOTYT AaTb NOME3HYI MHAOPMALUIO.

14
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MpunoxeHue A
(cnpaBouHoe)

Buabl onuroxer, pekoMeHaAOBaHHbIEe ONA UCNOoNMb30BaHUA B UccnegoBaHumn 6v|oa|(|(ymyn9|u,uu

A.1 Tubifex tubifex (MULLER), Tubificidae, Oligochaeta

TpyBouHnk oBkIkHoBeHHLIN (Tubificidae, Oligochaeta) Tubifex tubifex (MULLER) o6uTaeT B MpecHOBOAHBIX JOHHBIX
OTNIOXEHUSAX B TPyB4aTbIX HOpKaX, KOTOpble CTPOWUT U3 Crn3u. YepBun 3apbiBaloT NepefHWA KoHell Tena B HOPKW (TPyObI),
MornoLatoT YacTuubl ocagka, MMTascb HaXOAALWMMUCA B HEM MWKPOOPraHM3Mamu n opraHW4eckuMmn octatkamu. 3afHAs
YacTb Tena YepBsA 06bIYHO BbICTABMEHa HaZ NOBEPXHOCTHIO MPYHTa ANS AblXaHWs. XoTA faHHbIA BUA onuroxeT obutaeT
BO MHOXeCTBE pasfUYHbIX TUMNOB [JOHHLIX OTNOXEHWA Bo BceM CeepHoM nonywapuu, Tubifex tubifex npegnodutaeT
cybeTpaT ¢ OTHOCUTENBLHO MENKUMK pazmepamu vactuy [59]. MpurogHoOCTb AaHHOMO BUAa ANA 3KO-TOKCUMKOMOrMYeCcKux
ucnelTaHuii onucaHa, Hanpumep, B [8], [29], [31], [39], [60], [62], [63].

MeToab! KynsTUBMPOBaHUSA

[ns nonydeHuns gocratoyHoro konudyectsa Tubifex tubifex ana nposegeHnsa uccnegoBaHusa GMoakkyMynaunmn Yep-
Bell Heo6x0AMMO MOCTOSHHO BbipalymBaThk B nabopatopuu. Ans kynstuBupoBaHusa Tubifex tubifex pekomengyetcsa wc-
nonb3oBaTb CUCTEMY, COCTOALLYIO U3 UCKYCCTBEHHOMO Ocafika Ha OCHOBE WCKYCCTBEHHOI NoYBbl B COOTBETCTBUM ¢ [40] 1
PEeKOHCTPYMPOBAHHO BOAbLI B COOTBETCTBUM ¢ [25], [8].

B ka4ecTBe cocyfioB AN KYNETUBMPOBAHUA MOTYT BbITb MCMONb30BaHb!l CTEKMAHHbIE KOHTENHEPHI UMK KOHTeRHEpbI
U3 HepxaBetoLLel cTanm BelcoToi oT 12 40 20 ¢M. B Kaxablih KOHTeHep 3arpy»atoT CIoii Cbiporo UCKYCCTBEHHOro ocagka,
NPUroTOBNEHHOrO, Kak onucaHo B npunoxeHun D. MybuHa cnos ocapka AormkHa obecnevmBaTb eCTECTBEHHOE poloLLee
rnosefeHne Yyepeel (MUHUManbHas rmybuHa ansa Tubifex tubifex — 2 cM). B cucteMy fo06aBnsitoT peKOHCTpyUpOBaHHYO
Bofy. Bogy cneayet Ao6aBnAaTb 0CTOPOXHO, YTOOLI He HapyLUUTL LLeNOCTHOCTbL ocafika. Boaa akkypaTHo aapupyeTcea (Ha-
npuMep, 2 nyaeblpbka B cekyHAy 0,45 MKM NpodunsTpoBaHHLIM BO3YXOM) C NOMOLLLIO NUMETKM MacTepa, ycTaHOBNEHHOW
Ha paccTosiHUM 2 CM OT MOBEPXHOCTMU rpyHTa. PekoMeHayeMan Temnepartypa Kynsrypbl coctaBnseT (20 + 2) °C.

UepBeil BHOCST B CMCTEMy ANA KyNbTUBUPOBAHWA ¢ MaKcUManbHOiA sarpyskoit 20 000 ocobeii/M? noBepxXHOCTH
ocafka. bornee NNoTHas 3arpy3ka MOXeT NPUBECTU K COKpaLLEHUIO CKOPOCTU pocTa U pasMHOXeHus [43].

B nckyccTBeHHbIX ocafkax YepBeil HeoGX0aUMO KOPMUTb. [UTaHUe COCTOUT U3 M3MENBYEHHOTO KopMa ANs pbib.

TMpumep — Tetra Min® moxem cnyxumsb e kayecmee A0NoJIHUMENLHO20 NumaHus [8].

KonuyecTtBo kopma AOMKHO 06eCcneyYnTs A0CTaTOMHLIA POCT U pasMHOXEHUe YepBeilt U He NPUBOAUTL K HaKonne-
HWIO aMMuaka u pocTy rpubka B Kynsrype. lNuwa moxeT BbITb BHECEHa ABa pa3a B Hegento (Hanpumep, 0,6—0,8 Mr Ha
KBafpaTHblii CAHTUMETP NMOBEPXHOCTU IpyHTa). NpakTuka nokKasbiBaeT, YTO NPUMEHEHWE CYCNEH3UN KOPMa B FOMOreHu-
3MpPOBaHHOI, JEeNOHM3MPOBAHHOK BoAE MOXET CoCcOGCTBOBaTbL paBHOMEPHOMY pacnpefeneHunio MUK Ha NOBEPXHOCTH
ocafika B KOHTelHepax AnsA KynsTuBUpoBaHus. Utobbl n3bexatb HakonneHna aMMuaka, NOBEPXHOCTHYIO Bogy Heobxoau-
MO MEHSITb aBToOMaTu4ecku (MpoToYHasi CUCTeMa) UNn Mo KpailHel Mepe pas B Heaento Bpy4Hyto. CyGeTpaTt gnst Kynsrypbl
CreayeT 3aMeHsATb Kaxzble Tpu MecsLa.

OT60p npob YepBeil MOXET OCYLLECTBNATLCA NMyTEM NPOCEUBAHUA OCafika C KYNbTYpOW Yepes cUTo ¢ AUaMETpoM
Aveek 1 MM, ecnu TpebytoTcst TONbKO B3pocrble 0cobu. [Ina coxpaHeHUss KOKOHOB UCMOMb3YIOT CUTO C AUAaMETPOM siHeek
0,5 MM, a Ans IOBEHUIBHBIX 0cobeil — cuTo ¢ AuameTpoM Aqeek 0,25 Mm. Cuta MOryT GbiTb NOMELLEHEI B PEKOHCTPYU-
poBaHHylo BoAy nocrie npocenBaHus ocagka. YepBeil yaansaor us cuta, oHu MoryT 6biTb 0TOGpaHbl U3 BOAbI C MOMOLLBIO
MSrKOro CTarbHOro MUHLETa UIN NUMNETKU C ONMaBMeHHBIMUA KpasMu.

[ns Tecta WM HOBOTO KyNETUBMPOBaHUSA UCMONb3YIOT TOMBKO HENOBPEXAEHHBIE U YETKO WAEHTU(DPULMPOBAHHbLIE
o6pasubl Tubifex tubifex (Hanpumep, [64]). BonbHLIX U NOBPEXAEHHLIX YepBeil, a Takke KOKOHLI, 3apaXeHHble rpubkom,
HeobxoAUMO yAansiThb.

CHHXpOHU3UpOBaHHasi KynkTypa MOXET CIYXWUTb UCTOYHUKOM YepBeil onpeaeneHHoro Bospacta B NoAxofsLune
NPOMEXYTKU BPEMEHU, Korga 3To HeobxoaumMo. HoBble cocyabl ANSA KyNbETUBUPOBAHWUS yCTaHaBNMBaloTCA B BbiOpaHHble
WHTepBarnbl (HanpuMep, Kaxzable Be HEAENU) HauMHas ¢ OpraHU3MOB ONpefeneHHoro BospacTa (Hanpumep, KOKoHoB). B
YCNOBUSAX KyNETUBMPOBAHUS, OMUCAHHBIX 3[,€Cb, YEPBU CUATAIOTCA B3POCNLIMU Yepes BOCEMb — AeCATb Hepenb. MaToy-
HYI0 KyrbTYpY MOXHO oTOGpaTh, Korjja YepBU 3aknagbiBaloT HOBbIe KOKOHbI, HanpuMep No NpOLIeCTBUN AeCATU HeAenb.
B3pocnbie ocobu MoryT 6biTb UCNONB30BaHbl ANA TECTa, MOCNEe HYero 3anycKaroT HOBOE KyNsTUBUPOBaHUeE.

A.2 Lumbriculus variegatus (MULLER), Lumbriculidae, Oligochaeta

Lumbriculus variegatus (Lumbriculidae, Oligochaeta) Taioke obutaeT B NPECHOBOAHLIX AOHHBIX OTNOXEHUSX NO
BCEMY MUPY U LLMPOKO WUCTIONbL3YETCA B SKO-TOKCUKONOrMYECKUX 3KcnepuMeHTax. MHdopmauua o Guonoruu, ycnoBusx
KYNETMBUPOBaHUSA M YyBCTBUTENBLHOCTU BuAa MOXET 6biTb nonydeHa us [1], [6], [9], [36]. Lumbriculus variegatus Taike
MOXeT ObITb KynbTMBUpOBaH Ha UCKYCCTBEHHOM Ocagke, pekoMeHaoBaHHOM aAnsa Tubifex tubifex [8] npu onpeaeneHHbIX
orpaHuyeHusix. Tak, B npupoge Lumbriculus variegatus npegnoqutatot 6onee rpy6uiit cybetpar, 4em Tubifex tubifex [59];
naGopaTopHble KymnbTypbl C MCKYCCTBEHHBIM OCaikoM, pekoMeHayeMbiM ans Tubifex tubifex, MoryT nornbHyTb nocne ve-
Thlpex — LeCTU MecsiLeB. MNpakTuieckuii onbIT NokasbiBaeT, 4To Lumbriculus variegatus MoXeT cogepxaTbcs B NecyaHoM
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rpyHTe (Hanpumep, KBapLEBOM NEcKe, MENKOM rpasun), B NPOTOMHON CUCTEME C KOPMOM ANs pblb B Ka4ecTBe UCTOMHUKa
MUTaHUSA B Te4eHWe HecKoMbKUX NeT 6e3 obHoBneHns cybeTpaTta. [NaBHbIM NpeumyLlectBoM Lumbriculus variegatus no
CpaBHEHUIO ¢ APYrMMU BOAHBIMUA BUAAMMN ONUIOXET ABMNAETCSH ero 6LICTpoe pasMHOXeHWE B pesynsraTte GbICTPOro pocta
6uomacchkl B nabopatopHbix nonynsuusx [1], [6], [9], [10].

MeToAb! KynsTUBMPOBaHUA

YenoBusa KynsTuBupoBaHua ans Lumbriculus variegatus nogpo6Ho nsnoxerel B [10], [28], [1], [6]. KpaTkoe pestome
LaHHbIX YCNOBUWA NpuBEAEHO HMXKe. YepBeil MOXHO KynsTuBMpoBaTh B Bonblunx aksapuymax (57—80 i) npu 23 °C ¢ do-
TonepuoAoM (16 4 ceeT, 8 4 TeMHoTa npu 100—1000 nK) ¢ ucnonb3oBaHMEM eXefHEeBHO 0GHOBNSEMO NPUMPoaHON Bogbl
(45—50 n B akBapuyme). CybeTpat roToBAT 3a cHeT paspesaHus HebeneHol kopu4HeBol Bymarn Ha Nofocku, KoTopble
3aTeM MOryT ObITb CMeluaHbl ¢ BOAOW AN KyNETUBUMPOBAHUA HA HECKOMBKO CEKYHA ANA NONyYeHUs MarneHbKUX KyCOYKOB
BymaxHoro cybeTpata. [JaHHblii cybeTpaT MoxeT BbiTh Henocpe CTBEHHO MCNONbL30BaH B akBapuymax s KynsTMBUpOBa-
HWA Lumbriculus variegatus, NokpbIBas HUXKHIOK YacTb akBapuyMa, Ui MOXET XPaHWUTLCH B 3aMOPOXEHHOM BUAE B Aeuo-
HW3WpOBaHHOI Bofe AN nocriegytoLlero ucrnons3oBaHusa. CybeTpar, Kak npaBuio, 06HOBNAETCA OAWH pas B ABa Mecsla.

Kaxpas HoBas KynsTypa HadnHaeTcs ¢ 500—1000 vepsei, Ana KOPMeHUsa ucnoneaytoT 10 M cycneHaunu, cogep-
xallei 6 r kopma Ansa dopenu, Tpu pasa B HEAENO B NPOTOYHBIX UM 0BHOBNSEMBIX ycroBusix. CTaTudeckue unm nomycra-
TUYECKUEe KynETYpPbl JOMKHBI NoNyYaTe MeHbLLEe KONUYECTBO KopMa NS NpeaoTBpalleHna 6aktepuansHoro 1 rpubkoeoro
pocTa. KopM 1 ByMaxHbIi cy6GeTpaT AOoSKHBI BbITh NpoaHananpoBaHbl Ha CoaepX)aHne XUMUYECKUX BELLECTB, KOTopble
OyAyT UCMOMb30BaHbI B TeCTe Ha BruoakKyMynaumio.

B aTux ycrnoBusix konmyecTso ocobell B KyNnbType, Kak NpaBumio, yaABavuBaeTcs NpuMepHo B TedeHne 10—14 aHeil.

Lumbriculus variegatus moxeT ObITb yAaneH us Kynstypbl, HanpuMmep, nyTeM npocensaHnsa cybcTpata Menkum cu-
TOM WUnn 0T60POM OTAENbHBIX 0COBel C MCNOoMNb30BaHUEM CTEKISHHOW NMUNETKM C LUMPOKUM KOHLIOM (OKono 5 MM B Aname-
Tpe) B oTfenbHbINA cTakaH. Ecnu cybeTparT Taikoke NepeHoCcAT B faHHbIA CTakaH, CTakaH, cogepxallnii Yepsel n cybetpar,
BbIJE€PXMBAIOT B TEYEHME HOUM B MPOTOYHLIX YCIOBUSAX, YTO NO3BOMAET yaanuTe cybeTpaT U3 cTakaHa B To BPeMs, Korga
YepBM OCTAIOTCHA Ha JHe cocyAa. 3aTeM OHU MOryT ObITb NepeHeceHbl BO BHOBb NMOATOTOBIEHHbIE akBapuyMbl ANs KyNETH-
BUPOBaHUA UNKU UCMOMb30BAaTLCA AN UCTIbITaHWIA, Kak ykaszaHo B [1] 1 [6]. CnegyeT He gonyckaTb NoBpexaeHus Yepeen,
HanpuMep, NPV WCMONb30BaHWM NUMETKN C OMNNaBNeHHBIMKU KpasMu UNK LIMNaTens U3 HepxaBetoLlei cTanv ans otbopa
YepBseil.

KpuTuyeckum MoMeHTOM Mpw ucnons3oBaHuuM Lumbriculus variegatus B ucnblTaHMsAX GuoakkyMynaLmMu sBNsSeTcs
€ro pexvm BOCNPOU3BOACTBA (apXMTOMUS C NocnefyoWwuM Mopdannakcucom). Takoe Becrnonoe pasMHOXEHUE NPUBOAUT
K MOryYeHunto iBYX hparMeHTOB, KOTOPbIE He MUTAKTCA B Te4eHWe OnpefeneHHoro nepuoga, noka He NpousonaeT pereHe-
pauus nepefHei Unu 3agHei Yactu Tena (Hanpumep, [36], [37]). OTo o3HavaeT, YTo noTpebneHne Lumbriculus variegatus
OTIIOXEHUN W 3arpAsHEeHUiA ¢ MPUEMOM MULLIM He MOXET NPOXOAUTb HEMPEPLIBHO, Kak B ciiydae ¢ TpybouHMKkaMu, KoTopble
He pasMHoXaroTes MyTem dparmMeHTaLmm.

Takum o6pa3oM, CUHXPOHU3ALMA AOKHA ObiTb BbINOMHEHA AN MUHUMU3ALMW HEKOHTPONUPYEMOro PasMHOXEHNS
W pereHepaumu, a Taikke AN nocrneqyoliei BbICOKON UBMEHYMBOCTU pe3yrbTaToB UCMBITAHMS. Takue U3MeHEHUs MoryT
NPOU30ITH, KOTAa HeKOTOopbIE 0coBU, hparMeHTUpPOBaHHbIE W, CriefoBaTernbHO, He NoTpebnsioLue NuLLy B TEYEHWe onpe-
[eneHHoro neproja BpemMeHu, B MeHbLUEN CTENEHU noABepXeHbl BO3AENHCTBUIO UCCIIEfyeEMOro BeLLecTBa, YeM Apyrue
ocobu, KoTopble He pasMHOXanuUchb BO BpEMA UCNLITaHUs (Hanpumep, [38]).

YUepBu AOMKHBI NPONTN UCKYCCTBEHHYIO pparMeHTalmio (CUHXpoHM3aLuuio) [65] 3a 10—14 gHeil Ao Havana SKcrno-
3uyuun. Cnegyet ucnonb3sosaTb 6onNbLUKX YepBei, KoTopble NPeANOYTUTENIBEHO HE UMEIOT NPU3HAKOB HefaBHelh dpparMeH-
Taumn. STUX YepBeil MOXHO NOMECTUTL Ha NPEAMETHOE CTEKII0 B Karsio BOAbI ANS KyIIsTUBUPOBaHWA U ¢hparMeHTMpoBaTh
B CpeAHei YacTu Tena ¢ NOMOLLbIO CKanbnens.

3agHue 4acTu Tena AonXHb! 6bITb OAUHAKOBOIO pa3Mepa U OCTaBNeHbl A pereHepaLvi B COCyAie CO Cpeaon Ansi
KyNbETUBMPOBaHUA, coepxalleit ToT xe cybeTpaT, KoTopblii UConb3oBaricsi Npy BelpalMBaHUU B PEKOHCTPYUPOBaHHOM
BOAE, A0 HavYana 3KCno3nLuu.

PereHnepauua HOBOI NepeaHein 4acT perucTpupyeTcs, Korga CMHXPOHM3MPOBaHHbIE YepBU 3aKanbiBaloTcsi B Cyb-
CTpaT (Hanuuue pereHepauun nepefHei YacTn Tena MoxXeT 6biTb NOATBEPXKAEHO MyTEM NPOBEPKU NpeACcTaBUTENBLHOIA
nofBLIGopkKU Nog BUHOKYNAPHLIM MUKPOCKONOM). CUMTaETCS, YTO NOCsie 3TOrO TECTOBLIE OpPraHU3Mbl HAXOASATCS B OAUHA-
KOBOM (pM3NMONOrMYeckoM COCTOSHUN. DTO O3HAYaeT, YTo Npu pereHepauun Mopdannakcuc NPOUCXOAUT Y CUHXPOHMW3M-
poBaHHbLIX YepBel BO BpeMsA UCNBITaHUSA, NpakTUYeckn Bce ocobu, Kak oxungaetcs, 6yayT B paBHOIA cTeneHn NoABepXeHbI
BO3/1€/CTBUIO OCafKa C UcCneayemMbiM BELLECTBOM.

KopMneHne CMHXpOHU3UPOBAHHLIX YePBeii JOIMKHO HauYaThbCs, KakK TONMbKO YepBU HaYHYT 3aphbiBaTbes B cybeTpar,
Wnn Yyepes ceMb AHel nocne dparMeHTauun. PexuM KopMmreHUs JOMKEH COOTBETCTBOBAaTb PEXUMY AN perynspHbIX
KYrsTYp, KOPMUTE CUHXPOHWU3UPOBAHHBIX YepBeil MOXHO TEeM Xe KOPMOM, KOTOpbliA ByAeT Mcronb3oBaH B UCNBLITAHUM.
YepBeit Heobxoaumo copepxaTb nNpu TeMnepatype (20 + 2) °C. MNMocne pereHepayun HEMOBPEXAEHHLIX LIeNbIX YepBei
O/JMHaKoBOro pasMepa, akTUBHO NNasatoWmnx UMK NomnaatoLux Nocre MexaHUYecKoro pasgpakeHusl, criefyeT NcnonbL3o-
BaTb B UCMbITaHUK. [oBpexaeHUA YepBeil He criefyeT fonyckaTb, HanpuMep, Npu UCMoNbL30BaHWK Ans otbopa YepBeit
NUNETKX C onmnaBneHHLIMA KpasMn UNKU WNaTens U3 HepXaseloLLei cTanu.

Mpu ncnone3oBaHun Lumbriculus variegatus B ucnbiTaHun B CBA3M ¢ 0COBEHHOCTAMM pexuma BOCTIpOM3BOACTBa
AaHHOro BUAa BO BpeMs TecTa JOSMKHO NPOUCXOAWUTL YBENMYEHUe KonuyecTBa YepBel, eCniu yCroBus SBNSAOTCA Noa-
xoaswmmu [6]. OTcyTcTBUE BOCNPOU3BOACTBA B SKCNepuMeHTe Bruoakkymynsauumu ¢ Lumbriculus variegatus formkHO 6bITb
3aperucTpMpoBaHo U YYMTLIBaTLCA NPU UHTEPNPETaLymn pesyrbTaTtoB UCTIbITaHUS.
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A.3 Branchiura sowerbyi (BEDDARD), Tubificidae, Oligochaeta (He npoBepsinucb B MeXnaGopaTopHOM TecTte)

Branchiura sowerbyi obuTaeT B pasnnyHbIX TUMax 4OHHLIX OTNOXEHWI BOJOEMOB, 03ep, NPYAOB W PEK, U3HAYanbHO
B TpONUYeckux paioHax. YepBu AaHHOro Buaa MoryT 6biTb Takke oBGHapyXeHbl B Tennbix Bogoemax CeepHOro nony-
wapua. Tem He MeHee OHM Gonee pacnpocTpaHeHbl B UAWUCTBIX OTNIOXKEHUAX C BLICOKUM COAEPXAHWEM OpPraHUYeCcKUX
BellecTB. Kpome Toro, flaHHble YepBU XMBYT B Ocajikax CTOMHbIX BoA. 3afHel YacTblo Tena YepBU, Kak NpaBuno, 3aka-
nbiBaloTCA B cybCTpaT. STOT BUA NErko onpefenutb no xabepHsiM nenecTkam Ha 3agHel yactu. Bapocnble ocobu moryt
pocturatb B AnuHy 9—11 cm n maccel 40—50 Mr. YepBu o6nagatorT BbICOKOI CKOPOCTLIO pa3MHOXEHUS, NoKasbiBatoT
yABOEHWE NoNynAUMN MEHee YeM 3a AiBE HeJleNnu B YCNOBUSAX TEeMNepaTypbl U KOPMIEHUS, onmcaHHbIX Huxe (Aston et al.,
1982, [65]). Branchiura sowerbyi ucnonsaoBanuck B UCCNeA0BaHUAX Kak TOKCUMHOCTHU, Tak M Buoakkymynauumn (Marchese
& Brinkhurst 1996, [31], Roghair et al. 1996, [67] cOOTBETCTBEHHO).

MeToabl KynsTUBUPOBaHUSA

Ona KynsTUBMPOBAHUS TECTOBLIX OPraHM3MOB He TpebyeTca ucnonb3oBaHWe cneunansHo TeXHUKW. OpraHu3mbl
MOTYT KyNbTUBUPOBATLCA C MUCMOSb30BaHNEM He3arpasHeHHbIX NPUPOAHbLIX ocagkos [31). MpakTuyeckuii onbIT NokasbiBa-
€T, 4TO cpefa, COCToALWas U3 NPUPOJHOIo Una u necka, Gonblue NOAXOANT ANSA YEpBE NO CPaBHEHMIO C YUCTBIM NPUPOS-
HbIM unom [32],[67]. Ana KynsTMBUpoBaHUA MOTyT BbITb UCNONBL30BaHbl TPEXNTUTPOBLIE CTakaHbl, cogepxawme 1500 mn
ocafika B Bofe, cocTosLeil u3 375 Mn nNpuMpofiHOro HesarpasHeHHoro una (okono 10 % o6Lyero opraHUYECcKoro yrnepoaa,
okono 17 % vacTuy AUamMeTpoM MeHee Unu paBHbIM 63 MKM), 375 Mn YucToro necka (Hanpumep, M32) u 750 Mn pekoH-
CTPyUpOBaHHOW UNWU AEXNOpUpOBaHHOW BofonpoBogHoi Boabl [31], [32], [67]. BymaxHble dunbrpbl Takke MOryT ObiTh
MCNonb3oBaHbl B kKa4ecTBe cybeTpara AN KyNsTUBMPOBaHUSA, HO NPUPOCT NONYNAUMKU GyAeT HUXKE, YEM B €CTECTBEHHOM
cy6etpate. B nonycratudeckux cuctemax Crioil Bogbl B CTakaHe MeANEeHHO a3pupyloT, a NMoBEPXHOCTHasA BoAa OMKHa
06HOBNATLCA OAUH pa3 B HeAento.

Kaxablii cTakaH coaepXuT 25 MoNoAbIX YepBel A0 Ha4ana KynsTusupoBaHus. Mo npoluecTBumn ABYX MecsLeB 6ornb-
LUKMX YepBel YAaNAoT U3 ocajka NUHLUETOM U NOMEeLLAtoT B HOBLIW CTakaH CO CBEXEeNPUroTOBNEHHON cpeaoit U3 cyberpara
1 BoAbl. B cTapoM cTakaHe Tatke cofepXarcs KOKOHbl U Monofble 4epau. Takum o6pa3oM, MoxXeT BbITb oTobpaHo Ao 400
MornoabIX YepBeii Ha cTakaH. Bapocnble YepBu MoryT 6biTb UCNONBb30BaHLI A4NSA BOCNPOU3BOACTBA B TEYEHUE HE MEHee
ofjHoro ropa.

Kynetypy HyxHO cogepXaTb npu Temnepatype ot 21 °C go 25 °C. UameHeHne TeMnepaTypbl HE JOMMKHO MpeBbI-
WwaTk + 2 °C. Bpems, Heobxogumoe Ana aMOpUOHANBHOro passuTUA OT OTNOXEHUA AlLa 0 PacKpbITUS KOKOHa, cocTaB-
NSET OKOmMo Tpex Heaenb Npu TeMnepatype 25 °C. MNMnogoBUTOCTb, NONy4YeHHas OT oAHoro YepBsi Branchiura sowerbyi,
HaxoguTcs B ganasoHe oT 6,36 [31] go 11,2 [30] B une npu 25 °C. Yucno auy B KokoHe konebnetca ot 1,8 ao 2,8 [66],
[69] unu go 8 [68].

CofepxaHue pacTBOPEHHOrO KUCIOPOAaA, XKeCTKOCTb BOAbl, TeMnepaTypa U pH JOMKHbI U3MEPATLCA eXeHeeNbHO.
Kopm ans pel6 (Hanpumep, TetraMin®) MoxHO f06aBNsTE B BUAE CycrneH3un ABa UINu Tpu pasa B Heaento 6e3 orpaHude-
HWUA. YepBeii Talkoke MOXHO KOPMUTb NUCTLAMM canara ad libitum.

[MaBHBIM NPEeNMYLLECTBOM JaHHOrO Buia ABnAeTcs Bolcokas 6uomacca otgensHeix ocobeit (3o 40—50 mr cbiporo
Beca). [oaToMy faHHbI BUA MOXET ObiTb MCMonb3oBaH AN UCMbITaHWi GruoakkyMynsauum TecTupyeMblx Beljects 6e3
pafnoaKTUBHLIX MapkepoB. YepBu AaHHOrO BuAa MOrYT NnojBepraTtbes BO3AEACTBUIO B CUCTEMAX, UCMONb3yeMbIX ANS
Tubifex tubifex nnu Lumbriculus variegatus ¢ ogHoit oco6bto Ha npoby [11]. KonnvecTBo noBTOpHBIX NPo6 AOMKHO GbiTh
YBENWYEHO, eCnn He UCTOoNL3YIOT Bonblune TecToBble kamepsbl [11]. Kpome Toro, KpUTepUil 4OCTOBEPHOCTH, CBA3AHHLIN C
potoLLMM MoBefAeHNEeM, AOMKeH ObITb CKOPPEKTUPOBaH ANS AaHHOMo BUAA.
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MpunoxeHue B
(pekomeHayemoe)

Pacuet napamMmeTpoB NornoweHusa U BobiBeaeHus

OCHOBHOI1 KOHEYHOI TOYKOW MchbITaHNUsA BuoakkyMynauuu sensietca BAF. MamepeHHblih BAF MoxeT BbITe paccuu-
TaH NyTeM eneHns KOHUEHTpaLMmM 1ccrieayeMoro BellecTsa B TECTOBOM opraHuaMe C, Ha KOHLEeHTpaLuio nccrnefyemoro
BellecTBa B ocagke Cg B YCTONYMBOM COCTORHUU. ECMN paBHOBECHLIE YCMOBUA He 10CTUraloTcA BO BpeMs hasbl nornoLle-
Husi, BAF paccuuTbiBatoT TakuM xe 06pa3oM Ha 28-il feHb. TeM He MeHee criefyeT ykasaTb, Ha YeM OCHOBaHO 3HayeHue
BAF (Ha KOHLeHTpauuu B paBHOBECHOM COCTOSIHUM UMK HET).

Haunbonee npegnoutuTesnbHEIM cnocobom Ans pacyeTa KMHeTUYecKoro chaktopa Groakkymynsaumun BAFy, KoHcTaH-
Tbl CKOPOCTM NOMOLLEeHNA ocafKka Ky N KOHCTaHTLI CKOPOCTYU BLIBEAEHMUA K, ABMNAETCA UCTONb30BaHne HemnHeiHoro MeTo-
Aa ouyeHku napaMeTpoB. C y4ETOM BPeMEHHbIX CepUil CPEAHMX 3HaYeHui pakTopa akkymynsauum (C,, cpegHue 3HajveHns
Ana kaxaoro BpeMeHn otéopa npob, AeneHHble Ha C, CpefiHUe 3HaYeHUs ANA Kaxaoro BpeMeHn otbopa npob, paBHbI
AF), dba3bl nornoLeHns B pacyeTe Ha CbIpoil BeC YepBsi M 0caika MoAenbHOe ypaBHEHUE BHIMMSAUT cneayowmumM obpasom:

AF (t) = BAF-(1-exp(k, 1)) , (B.1)

rae AF(t) npeacTaBnseT coboit OTHOLWEHUE KOHLEHTpaLIMKU UCCIeAYEMOro BELLECTBa B OpraHU3Me YepBA U ero KoH-
UeHTpauuu B ocagke B N0GON 3a4aHHbIN MOMEHT BpeMeHH ¢ hasbl NOrToLWeHMs, BEIMUCHAIOT 3HaveHna BAFK, kg n k.

Mpy AOCTUXEHUN PaBHOBECHOrO COCTOSIHUA B xoAe hba3sbl MOrMoLeHUs (T.e. t = «) ypaBHeHWe B.1 MOXeT ObiTb
CBEAEHO K:

k
BAF, == (B:2)
ke
A€ K, — KOHCTaHTa CKOPOCTU NOMMOLWEHNA B TKaHsX (rpaMM ocajika Ha Kunorpamm 4Yepesi B 1€Hb);
Ko — KOHCTaHTa CKOPOCTU BbIBEAGHUA (aens™).

k
Torga k—s-CS BblpaXXaeT nogxoa K KOHLIeHTpaLuu uccrneayemMoro BellecTBa B TKaHAX YepBa B paBHOBECHOM COCTO-
e
AHMK (C, 55)-
dakTop akkymynsauumn 6uota-ocagok BSAF gomxeH 6bITb paccuuTaH cnegyoLmM obpasom:

BSAF = BAF - fe |, (B.3)
lip
rae f,, — ppakuus opraHudeckoro yrnepofia B ocajke B NnepecyeTe Ha CyXoil Bec;
f,,-p — dhpaKkuua NMNUAoB B YepBsiX, oba rokasaTens — B pac4HeTe Ha CyXoii Uin Ha Cbipoil BecC.

C y4eToM BpeMeHHbIX Cepuil 3HaYEHUIA KOHLEHTpaLUMWi KMHETUKA BbiBeAeHUS MOXET OblTb CMOAENMpPOBaHa ¢ Mno-
MOLLbIO CMeAYHOLLMX MOfebHbIX YPaBHEHWA U KOMMBIOTEPHOrO pacyeTa, OCHOBAHHOMO Ha HEMWHEHOM MeToAe OLEHKU
napameTpoB.

CpenHee 3Ha4eHWe U3MepeHHOro 0CTaTOMHOro KONUYecTBa BELLeCcTBa B KOHLe dasbl MOrMOLEHNS pekoOMeHLYyeTcs
MCronb30BaTh B KA4ECTBE OCHOBHOW OTMpPaBHOW TOYKU. Mcnonb3oBaHWe 3Ha4YeHWs, CMOAENUPOBaHHOMO/OLEHEHHOMO U3
hasbl NOrNOLLEHNs, BO3MOXHO TOSbKO B Criydae, eCrii UBMEpEeHHOe 3HaYeHWe 3HaUYMTENBHO OTNINYAETCs OT CMOZENUpo-
BaHHOro 3Ha4eHus ocTaTka B Tene. CM. Takxe 7.3.7.2 [NA ansTepHaTUBHON NpeABapuUTENLHOR 3KCNo3nLun YepBei, npea-
HasHa4YeHHbIX AN a3kl BblBeAeHNs, B 3TOM NoAxoge obpasLbl npegsapuTensHo o6paboTaHHbIX YepBeii B AeHb HYNeBOii
hasbl BLIBEAEHWUSA CHUTAIOTCH JEMOHCTPUPYIOWUMU pearibHble 3Ha4E€HUA OCTaTKOB B Tere, C KOTOpbIX HaunHaeTcs dasa
BbIBEJeHUS.

Ecnu rpadhuk 3aBUCMMOCTM 3KCMepUMEHTaNbHbIX JaHHbIX OT BPEMEHW yKa3blBaeT Ha MOCTOSHHOE 3KCMOHeHLManb-
HO€ CHUXeHWe KOHLEHTpaLuu ncecrnesyeMoro BelecTsa B TECTOBbIX OpraHi3max, OfHOKOMMOHEHTHas MOAENb [ypaBHe-
Hue (B.5)] MoxeT BbITb MCMonb3oBaHa ANsi ONMcaHUsi BpEMEHHOro Xxofa dasbl BbiBEAEHNS

Ca(t)=Cggss -exp(—eK : et) . (B.4)

Mpoueccel BbIBEAEHWUS MHOMAA OKa3bIBaOTCA ABYXasHBIMU, AEMOHCTPUPYSA BbiCTpOE CHKeHNE Cg Ha PaHHUX cTa-
LVsX, KOTOpoe NepexofuT B MeAneHHoe yaaneHue UCCneayemMoro BellecTBa B NO3AHUX cTagusax dasbl BeiBegeHus ([8],
[19], [25]). ABe dasbl MOryT GbITb OLEHEHbI C JOMNYLLEHWEM, YTO B OpraHu3Me CyLLEeCTBYIOT iBa pas3fuyHbIX oTAena, u3
KOTOpPBIX MCCrefyemMoe BeLLecTBO yAanfeTcs ¢ pasnuyHbiMA CKOPOCTAMU. B aTuX crnydasx HeobXogMMo MCMone3oBaTb
cneLuanbHble UCTOYHWKK MHopmauum [15], [16], [17], [25].

[ByxdasHble npoLecchl BbiIBEAEHUS OMNUCHLIBAOTCA, HAaNpUMep, criegyowmm ypaBHeHneMm [25]:

C,=Aexp (—eKaXf)+B- exp(—efe1). (B.5)
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A 1 B cOOTBETCTBYIOT pasMepam OTAeroB (B NpoLeHTax oT o6Lyero ocTaTka B TKaHu),
rae A— otaen ¢ 6bICTpbIM yAaneHneM BellecTBa,
B — c MeaneHHLIM yaaneHueM uccnefyemoro BeLlecTsa.
Cymma A n B pasHa 100 % oT o6uiero o6beMa XUBOTHLIX B CTaLMOHAPHOM COCTOSIHUM. K, U Ky NPeACTaBRAIOT CO-
OTBETCTBYIOLME KOHCTaHTLI (hasbl BoiBeaeHus [neHs™1).

Ecnu 06e mogenn cooTBETCTBYIOT laHHLIM OYULLIGHWS, KOHCTaHTa CKOPOCTU MOMOLEHUs K, MOXeT BbiTh onpese-
neHa cneaytowum obpasom [53], [54]:

. :((A~ka+B~kb)-BAF)
S (A+B)

Tem He MeHee laHHble Mo eNbHble ypaBHEHUs cnegyeT NCNOMb30BaTb C OCTOPOXHOCTLIO, 0COBEHHO ecrnu npouc-
XOJSAT U3MEHEeHWs B BUOAOCTYNHOCTY BO BpeMsi NCTbITaHus [42].

B kadvecTBe aslbTepHaTUBLI MOAENBHBIM YPaBHEHUAM, NPUBEAEHHbLIM BhILLE, KUHETUKa (K 1 K ) Takke MOXeT ObiThb
paccyuWTaHa B 04HOM WUCMbITaHUU C NPUMEHEeHWeM MOAenu KUHETUKU NepBoro Nopsaka Ko BCeM AaHHbIM AN ¢as normo-
LLeHMA 1 BbiIBEAEHUA BMeCTe.

HeypaneHHblit octaTok NER gormkeH ObiTb paccyuTaH Kak BTOpUYHAs KOHEYHas ToYKa NyTeM YMHOXEHMWS COOTHO-
LIeHMA cpefHeil KoHUeHTpauun B Yepse C, Ha 10-i AeHb casbl BbiBeaeHUsa casbl 1 cpejHei KoHueHTpalumu B Yepse C,
B paBHOBECHOM COCTOSAHUU (28-11 fleHb dasbl norrnoLleHuns) Ha 100:

(B.6)

NER10 - [1 0%] =100. = Ca B KOHLIe BbiBefeHUs (CpegHee) . (B.7)

a B PaBHOBECHOM COCTOSIHUM (CpeaHee)
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MpunoxeHue C
(cnpaBouHoe)

HekoTopbie (p13NKO-XMMUUYECKNE XapPAKTEPUCTUKU BOALI OsSA pa3baBneHus

Tabnuya C.1— CogepxaHue KOMMNOHEHTOB B Boge Ans pa3baBneHus

BewyecTtso KoHueHTpauma

BaBelleHHble BellecTBa <20 mr/n

OBLWmit opraHu4deckuii yrmepog < 2 MKr/n
HenoHn3npoBaHHbIA aMMOHWIA <1 MKr/n

OcTaTo4HbIl Xr0p <10 MKr/n

ObLwee cogepxaHue ocdopopraHNnHecknx necTuyuaoB <50 Hr/n

ObLee copepxaHWe XNOpopraHMyYeckux NecTULMAOB M MNONUXNOPUPOBaHHLIX | < 50 Hr/n

6uceHnnoB

OBLWmMit opraHn4ecknin xnop <25 Hr/n

PekomeHAyeMblil COCTaB pPeKOHCTPYUPOBaHHOW BOAbI:

1 PacTBop xrnopuga kanbuus

PacTteopstot 11,76 r CaCl,-2H,0 B ienoHn3npoBaHHoil Boge, [0BOASAT AEMOHN3MPOBaHHOM Bofoi fo 1 1.

2 PacTtBop cynbtaTta MarHus

PacTBopstoT 4,93 r MgSO,-7H,O B fenoHU3npoBaHHOM BoAe, AOBOASAT 4EMOHN3MPOBaHHOI BoAol Ao 1 n.

3 PactBop 6ukapboHaTa HaTpus

PacTtaopstoT 2,59 r NaHCO3 B ;enoHU3NpoBaHHO| Bofe, LOBOAAT AEMOHU3NPOBaAHHOW BOAOK J0 1 1.

4 PacTBOp XNnopuaa kanus

PactBopstoT 0,23 r KCI B fenoHn3npoBaHHoW Boge, AOBOASAT AEMOHU3UPOBaHHOM Bogow Jo 1 1.

Bce xumunyeckue BelljecTBa AOMKHbI ObITb @aHaNUTUYECKOR YMCTOTLI. [1pOBOAMMOCTL AUCTUNNMPOBAHHOR Unn ae-
MUWUHepanuaoBaHHOW BoAbl He AormkHa npesblwaTb 10 MKCM/M.

25 Mn kaxgoro us pacteopoB [(1) — (4)] cMeluunBatoT 1 obLwuii 06beM AOBOAAT AEUOHU3MPOBaHHOW Bogon 4o 1 1.
CyMMa MOHOB KanbLUsi U MarHus B 3TOM pacTBope COCTaBnseT 2,5 MMonb/n.

CooTHolleHne noHoB Ca : Mg AormkHo cocTaBnATe 4:1 n noHoB Na : K— 10:1. KucnotHas eMKocTb K4 3 3TOrO pac-
TBOpa coctaBnsaeT 0,8 MMonb/n.

Bogy ansa pazbasneHusi aspupyroT 40 HacCbILLEHUSA KUCTOPOAOM, 3aTEM BblAEPXKUBAIOT ee B TeYeHUe NPUMEpPHO ABYX
OHel 6e3 nocregytolleil aspauuu nepe ncnonb3oBaHneM. 3HaveHne pH Bogbl L OMKHO HaXoAMTLCA B AuanasoHe 6—9.
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Mpunoxexue D
(pexkoMeHAayemoe)

McKycCTBEHHbIW OCafj0K — peKOMeHAALU Mo NOAroTOBKE U XPaHeHUro

D.1 O6Lwme cBeaeHus

CopepKaHue Topda B UCKYCCTBEHHOM Ocafike peKOMeHAYeTcsi 2% Cyxoro Beca Ansi Toro, 4ToGbl COOTBETCTBOBATb
HU3KOMY UM YMEPEHHOMY COZEpXaHWIo OpraHUYECKUX BELLECTB B NPUPOAHLIX ocafkax (58).

Tab6nuya D.1— CogepxaHue Cyxux KOMNOHEHTOB B UCKYCCTBEHHOM OcajjKe

KoMnoHeHT XapakTepuctuka Cyxo#n ocagok, %

Topd TopdcdarHym
CTeNeHb pasfnoXeHWs: «CpPefHssaA», BbICYLUEHHbIA Ha Bo3fyxe, 6e3
cofepXaHua BUAUMbIX pacTUTENbHbLIX OCTATKOB, MENKO U3Merns4eH-

Hblih (pa3mep yactuy < 0,5 MM) 2+05
KeapLeBbli Necok Pasmep 3epHa: <2 MM, HO > 50% YacTuy AoMmkHbI 6bITE B Ananaso-

He 50—200 Mkm 76
KaonuHuToBasA rnuHa CopepxaHue kaonuHuta = 30% 22+1
NcTouHUK MUK Foliaurticae, nsmensdeHHble nuctbsa Urtica sp. (Kpanuea), Mernko

n3MeneMeHHble (pasmep Yactuy < 0,5 MM) Unn cMecb U3MeErBYEH-
HbIX nucTbeB Urtica sp. ¢ anbda-Lenntonosoii (1:1); B cooTBETCTBUK
¢ hapmMaleBTUHECKUMU CTaHfapTaMun, AN NUTaHus 4YernoBeka; B

OOMOMHEHNE K CyXOMy ocafKy 0,4—0,5
Kap6oHaT kanbuus CaCOjz, Merko uamMensdeHHbIA, XMMUYECKU YUCTbLINA, B [loNonHeHne

K CyXOMy ocTaTKy 0,05 —1
HenoHnsmposaHHasa Boga MpoBogumocTb £ 10 MkCmM/cM, B AONONHEHWE K CyXOMY Ocaaky 30—50

Ecnu oxuaaeTca NoBbILLEHWE KOHLEHTPaLMW aMMWaka, HanpuMep, eCnu nccneayemoe BeLLecTso NoAaBnseT npo-
Lecc HUTpudrKaLmm, MoOXeT BbiTb NonesHo 3ameHnTb 50 % GoraToro a3oToM NOpoLLKa Kpanuebl LENoNo3on (Hanpumep,
MOPOLLKOM O-LIeMnionosbl, XAMUYECKU YUCTbIM, pasmep Yactuy < 0,5 mm).

D.2 NoaroroBKa

Topd cyLuaT Ha Bo3fyxe U U3MENLHALOT B MENKUI NOPOLLIOK (pa3Mep YacTuL, MeHee unu paseH 0,5 MM, 6e3 BUANMBIX
pacTuTenbHbIX ocTaTkoB). CycrneHanss HeobxoaUMMOro KoNUYeCcTsa NopoLLKa Topdga roTOBUTCA ¢ MCNONL3OBaHNEM NOpLUN
AEeuoHU3npoBaHHOW Bogbl, Ao6aBnseMon k cyxoMy ocaaky (06bem Bogbl 11,5, YMHOXEHHBIA Ha cyxylo Maccy Topda, sB-
NsieTcs NpueMrnemelM ANsi MOAroToBKM cycneHsnu Topda [8]) ¢ ncnonb3oBaHuem roMOreHU3NPYIOLWEro ycTpoiicTaa.

pH naHHoit cycneHsuu fosoast 4o (5,5 + 0,5) CaCO5. CycneHsuio BelaepXUBatOT B TEHEHUE HE MeHee ABYX AHEN
npu OCTOPOXXHOM NepeMelLMBaHUM Npu Temnepatype (20 + 2) °C ans ctabunusauuu pH W yCTaHOBNEHWUSA yCTOMYNBOrO
Mukpobuonorudeckoro doHa. pH M3mMepsaloT NOBTOPHO 1 AoBoAAT Ao (6,0 * 0,5) CaCO5, ecnm 310 Heobxoaumo. 3aTem
BCe CYCMEH3MW CMEeLUMBAIOT C APYTMMU CYXMMMW KOMMOHEHTaMW, oTbupas nopuuio ANS BHECEHUS UCCNeAyeMoro Belle-
ctBa. OcTaBLUylOCA J€MOHM3NPOBaHHYI0 BOAY [06aBNAIOT A0 NonyyYeHWs OfHOPOAHOro ocagka. pH namepsailoT cHoBa U
KoppeKTupytoT oT 6,5 fo 7,5 CaCOs, ecnu aTo HeobxoanMo. OfiHaKo, eCrnn OXUAAETCA BuliieneHne aMmnaka, MoXeT 6bITb
HeobxoauMo yctaHoBUTL pH ocagka Huxke 7,0 (Hanpumep, Mmexay 6,0 n 6,5). Obpasupl ocagka oTéupatotr AnsA onpege-
NeHUA cyxoro octaTtka U cCofepXxaHus opraHudeckoro yrnepoaa. Ecnu oxuwaaetca BeligeneHne amMmnuarka, UCKyCCTBEHHbINA
0ocafioKk MOXeET ObITb BhljEepXKaH B TeYEHWe CEMU HEW B YCMOBUSIX NOCNEAYIOLEro TecTa (HanpuMep, Npyu COOTHOLLUEHUN
ocafjok — Bofia 1:4, ¢ BLICOTOM €Nos ocajika, kak B TeCTOBLIX cocyfax) O BHECEHUA UCCNEAYEMOro BeLlecTBa, TO eCTb
0CafoK AOIPKEH ObITb NOKPLIT BOAOW, KoTopasi lorkHa BbiTb aspupoBaHa. 1o okoHYaHUW Nepuoaa KOHAMLMOHUPOBaHUSA
HajocafiouHyto Boay yaansior. OTbuparotr obpasLbl ocagka A onpejeneHusi cyxoro Beca u obLiero cogepxaHus opra-
HW4ecKoro yrnepoga (HanpuMep, Tpu Npobbl).

Mocne aToro KkBapLUeBbI NECOK C UCCNefyeMbiM BELUECTBOM CMELLMBAIOT C 0CAAKOM ANSA KaXAoro UcrblTaHus,
0CafloK pacnpeAensioT No SKCrepuMeHTanbHbIM cocyfaMm 1 Ao6aBnstoT TecTupyemylo Bogy (HanpuMep, COOTHOLLEHUE
ocafiok — Boga 1:4, BbICOTa Crosi 0cafjka, kak B TECTOBbIX cocyfax). 3aTeM cocyabl UHKYOMPYIOT NPy yCrnoBUK Nocreayio-
LMX MCTIbITaHWA. B 3TOT MOMEHT HauMHAETCA Nepuoy, yCTaHOBNEHUs: paBHoBecusA. [iNA HagocaaoqHoN BoAbl JOMKHa ObIThb
npoBefeHa aspaLys.

BuIGpaHHbIi UCTOYHUK NULLK cneayeT f06aBUTL 10 UIM BO BpEMS BHECEHUSI UCCNEAYeMOro BellecTBa B 0CaaoK unu
nepBOHaYanbHO cMeLlaTh ¢ HaBecKoit Topda. UpeamepHoOro pasnoxeHUsi UCTOMHUKa NULLKM A0 fo6aBneHnst MOAONBLITHBIX
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OpraHMsMoB (Hanpumep, B cny4ae AIIMTENbHOrO Nepuofa AOCTUXEHUA paBHOBECUS) MOXHO u3bexaTb, caenas nepuog,
BpeMeHU Mexay AobaBneHnem MULLM U Ha4anoM SKCMo3ULUN Kak MOXHO 6onee kopoTkuM. UTobbl rapaHTUpoBaThb, YTO
nULL@ XOpOLLO KOHTaKTUPYeT C UCCefyeMbIM BELLIECTBOM, UCTOMHMK MU HEOBXOANMO CMellaTh C 0CaAKoM He Mo3j-
Hee YeM Ha crnefylolWmii AeHb Nocne BHECEHUS TECTUPYEMOro BeLLecTBa B 0cafoK. McknioveHns MoryT 6biTb caenaHbl
B Clny4ae, ecrii NpoformKUTeNbHOCTb Nepuojia AOCTUKEHUA PaBHOBECUA NPUBOAUT K Ype3MepHOil MUKpoBMonornieckoit
Aerpagauun nuwm nepep aobasneHneM TecToBbIX opraHnsmos. Obpasubl ocagka oToUpaloT ANs ONPEAENEHUsI CyXoro
Beca U cofiepxaHus obLLero opraHu4eckoro yrnepoaa (Hanpumep, Tpu npobbl 0ocagka ¢ UccnegyeMbiM BELLECTBOM UnU
KOHTPOMBLHOro ocafka).

Cyxoii Bec KOMMOHEHTOB (TOpd, NECOK, KaoNnH) CneayeT yka3biBaTb B rpaMmax U B NpoLieHTax oT obLyero cyxoro
Beca.

Ob6beM Bofbl, J06aBNEHHOI K CyXUM KOMMNOHEHTaM B NpoLecce NOArOTOBKM ocazka, CneayeT Takke ykasbliBaTb B
npoeHTax ot obLero cyxoro Beca (Hanpumep, 100 % cyxoro Beca + 46 % Bog bl 03Ha4aeT, uTto Ha 1000 r cyxoro BellecTBa
AobasnsioT B 06Leii cnoxHocTn 460 M BoAbl, B pesynstaTe nonyyatot 1460 r cbiporo ocagka).

D.3 XpaHeHue

Cyxue KOMNOHEHTbI UCKYCCTBEHHOTO OCafika MOXHO XPaHWUTb B CyXOM, NPOXNagHOM MecTe NpU KOMHaTHOW TeMne-
patype. [1oAroToBNeHHbIN CbiIpOl 0Ca0K MOXHO XPaHWUTb (fanbHeillee UCNONb3oBaHWUE TONBbKO ANSA KyNbTUBUPOBaHUS)
npu (4 = 2) °C B TeMHOTe B TedeHune oT 2 10 4 Heflenb co AHA U3rotoBneHus [8).

Ocafjok ¢ BHECEHHBIM B HEro UccreflyeMbiM BEeLLeCTBOM cnefyeT UCNoNnb3oBaTh HEMEANEHHO, eCNKU HET MHdopMa-
L1 O TOM, YTO KOHKPETHbIN 0Caf0K MOXHO XpaHUTb 6e3 BAUAHUSA Ha TOKCUMHOCTb U BMOAOCTYNHOCTL UCCNeayeMoro Be-
wecrea. OBpasLibl 0ocagka ¢ UccriefyeMbliM BELLIECTBOM MOXHO XpaHUTb B YCNIOBUSAX, PEKOMEHAOBaHHBIX ANSA KOHKPETHOrO
nccnepyemoro BellecTsa.
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MpunoxeHue E
(cnpaBouHoe)

Mpumep rpacduka or6opa npo6 B 28-gHEBHOM UCCNeA0BaHUN GUOAKKYMYFISILIMM

Tabnuuya E.1— dasa normoweHns (BKMNOHasa YeTbiPEXAHEBHbIA NPOLECC YCTAaHOBMNEHNA PaBHOBECUST)

HeHb [evicteua
MUHyC 6 MogroToBka cycneH3un Topcga ANA ocaaka; KOHAULNOHUPOBAHWE CYCTEH3UU B TeHeHne 48 Y
MuHyc 4 BBeaeHue uccnegyemoro BelecTsa B 0CaaoK UNn gpakuuto ocaaka; cMelleHne BCeX KOMMNOHeH-

TOB ocafika; oToop Npob NOAroTOBIEHHOMO OCafKa U 0cafka U3 KOHTPOSA C pacTBOpUTENneM Ans
onpeaeneHns KOHLUEHTpaLuun uccnegyemoro; aobasneHne NoBepxHOCTHON BOAbI; HKYGaLms npu
yCnoBusix ucneitTaHus (pasa pasHosecus)

MUHYC 3/MUHYC 2

OTaeneHne TECTOBLIX OPraHU3MOB OT 06LYei KYNETYpPLI AN akkUMaTU3aLmm

0

OueHka kavecTBa Bogbl [6.4]; 0TGOp HeckonbkuUx NPo6 BoAbl U 0cagka AN onpeaeneHnst KOHLeH-
Tpauuu UCCrieAyemoro BeLLecTBa; cflydaiiHoe pacnpeaeneHne yepseii Mo TeCTOBLIM cOCyAaM;
COXpaHeHNe AOCTATOHMHON NOABLIGOPKW YepBel ANA aHANMUTUMECKOro onpeAeneHns POoHOBbLIX
3Ha4eHW; KOHTPONb 3a Nogadei BO3ayxa, €CU UCNONbL3YIOT 3aMKHYTYIO TECTOBYHO CUCTEMY

OT60p Npo6; KOHTponb NoAaqn Bo3ayxa, NoBeAeHUA YepBeil; kadecTBa Bogbl [8.1]; oT6op BoAbI,
ocafika M YepBeil ANA onpeAeneHna KOHLUEeHTpaLumu uccneayeMoro sellecTea

KOHTPOJ'Ib nopaayu Bosgyxa, nosegeHuA qepBeﬁ n TeMneparypbl

To Xe, 4To B 1-i AeHb

4—6

To Xe, YTO BO 2-1 feHb

To xe, 4To B 1-# AeHb; KoMneHcauua ucnapusLLeics BoAbl B criyvae HeobxoauMoCTH

8—13

To e, 4YTO BO 2-1 AeHb

14

To Xe, 4TO B 1-1 AeHb; KOMMEHcaLUs UCNIapUBLLERCA BOAEI B crydae HeoBXognMocTH

15—20

To Xe, 4TO BO 2-1 feHb

21

To Xe, 4TO B 1-1 fAeHb; KOMMeHcaLMs ucnapveLLeics Bogbl B criydae HeobXoauMoCTH

22—27

To Xe, 4TO BO 2-1 feHb

28

To xe, 4To B 1-1 feHb, U3MepeHne kadecTBa BoAbl [6.4]; 3aBepLUeHne dasbl NOMMOLEHUS; CO-
XpaHeHue focTaTouHOW NoABLIGopKM YepBel ANA aHanNUTUYecKoro onpeaeneHns OHOBBLIX KOH-
LieHTpaLnia, celporo U Cyxoro Beca W cofepxaHue NMUnuoB; NepeHoc YepBeil U3 OCTaBLUMXCA
TECTOBbLIX COCYA0B B COCYAbI, COAepXallne YNCTbIA 0CafoK ANS Havana gaskl BbiBefeHus (6e3
OYUCTKU KULLIeYHMKa); oTBop Npob Boabl, ocafKka U YepBei U3 Npobbl ANA KOHTPONS C pacTBOPU-
Tenem; otbop npob pacTBopa abcopbeHTa, eCrv OH Ucnonb3oBarcs

MpenBapuTenbHYO NOLMOTOBKY (hasbl paBHOBECUS) CreAyeT NiaHMpoBaTk C YYETOM CBOMCTB
uccnegyemoro BellectBa. Ecnu TpebyeTcs, NpoBOAAT KOHAWLUMOHMPOBaHWE MOATrOTOBEHHOM
ocagka Nnog NoBEPXHOCTHO Boaoi npn TemnepaType (20 + 2) 9C B Teuenune 7 aHeii; B faHHOM
cny4ae NoAroToBKy ocafka NPOU3BOAAT 3apaHee.

HeiicTBUA AN 2-ro AHA CrneayeT NPOBOAUTL eXeAHEBHO (No KpailiHel Mepe, no paboyunm gHsM).

Tabnuuya E.2 —dasa yganeHus

JeHb DelicTeus

MUHYC 6 MoaroToBKa cycneHsuu Topda ANA ocagka; KOHAULMOHWPOBaHWE CYCNEH3NUMN B TedeHne 48 4
MUHYyC 4 CMmelLieHMe Bcex COCTaBNAKOLLMX ocafka; oT6op Npob NoAroTOBMNEHHOro ocagka u ocagka Ans npo-
BefleHusi KOHTPONA C pacTBOPUTENeM AN onpeAeneHus KoHLEHTpauun ncenefyemoro BeLecTsa,

nob6aBneHne NOBEpXHOCTHOW BOAbI; MHKyBaLWsi B YCOBUSX UCMbITaHUA
0 UamepeHne kavecTa BoAbl [6.4]; nepeHOC YepBeii M3 OCTaBLUMXCA TECTOBLIX COCYA0B B COCYAbI C
(28-1 peHb hasbl | YMCTBIM OCaakoM; Yepes 4—6 4 oT6op Npob BOALI, OCafkKa n Yepselt ANa ONpeAeneHus KOHUEHTpa-
nornoLweHus) LMn uccrnefyemoro BeliecTBa; cny4vaiHoe pacnpefieneHme Yepseii No TecToBLIM cocyaM
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OkoHYaHue mabnuusi E.2

OeHb OeiictBus
1 OT6op npoB; KOHTPONb NOAAYM BO3AyXa, NOBEAEHWUA YepBell, kayecTBa BoAbl [6.4]; oT6op npob
BOJbl, 0OCafiKa 1 YepBeit ANA onpefeneHns KoHLEHTpaL M nccneqyemoro seLlectsa
2 KoHTponb nogayun Bosgyxa, NoBefeHNst YepBeil U TeMnepaTypel
3 To e, YTo B 1-i1 ieHb
4 To Xe, 4To BO 2-1 ieHb
5 To e, uUTo B 1-/1 AeHb
6 To Xe, 4TO BO 2-11 AiIEHb
7 To xe, 4To B 1-i AeHb; KOMNEHcaLWsa ncnapuBLLEeiics BOALI B criyvae HeobxoaMMocTu
8—9 To e, YTo BO 2-1 AeHb
10 To xe, 4To B 1-1 feHb; 3aBeplUeHmne a3kl BbIBeJEHWS; aHanu3 KadyecTBa Bogbl; 0T6op Npob Bogbl,

ocajlka N YepBell U3 KOHTPONs ¢ pacTBopuTenemM; otbop npob pacrteBopa abcopbeHTa, ecrnu OH
ucnonbe3sosarncs

MoaroToBKy ocafka [0 Ha4ana dasbl BolBeAeHUs criefyeT NpoBoANUTL B TOM XKe Nopsigke, YTo U Ans
dhasbl nornoLleHus

Henctena Ans 2-ro [HA cnefyeT NpoBOAUTL eXeJHeBHO (Mo KpaiiHel Mepe no pabodnM gHAM)
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