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MoCcT 32477—2013

MNpeancnoene

Lenk, oCHOBHBIE NPAHLMNE ¥ NODAJOK NROBELEHMA patoT N0 MENTCCYAAPCTEEHHOHE CTaHIaPTI3aLKN
voTanoenerel MOCT 1.0-92 oMewmrocylapcTEBEHHEA CHCTEME CTAHOAPTHIAUMK. OCHOBHEIE MONOHEeHHA: W
FOCT 1.2 = 2009 sMexrocyoapcTeeHHEA CWCTEMa CTaHQapTWIaukWi. CTaHdfapThl MEesrocydapcTEeHHBIE,
NPABKNa W PEKOMEHOALKMN N0 MENIOCYDApCTEEMHON CTaH0apTHIayky. MNMpaewna paspaGoTkd, NPUHATHA,

NEAMEHEHHA, COHOBNEHAA 1K OTMEHLI

CeegeHWA o cTaHoapTe

1 MoOroToOERNEH TegepantHbiy rocy4apCcTBEHHEIM YHUTADHBIM NpeanpUaTHEM «Boepoccui-
CHMiA HAYSHO-MCCNEO0BATENLCKMA LeHTD CTAHOAaRTMIA UMM, WHQOoOpMaUMK 1 CepTHIDWUKALMM CRIDLA, MaTe-
pHanos w eewectas (SYT «BHULCMEB »)

2 BHECEH TenepansHuisd are|MTCTEOM N0 TEXHAYECKOMY ParyNHpOEaHHio W METRONOMMH

3 MPHUHAT MesrocydapcTEBeHHEIR COBSTOM NS CTAHOAR TAIALWA, METPOMNOTAN ¥ CERTRDHMKALMK
(npoTokon Ne 61- or S Hosbpa 2093 1))

3a NpHHATAE NpOroNoCoBaniK:

Kparkoe HAWMEHOEAHNE CTREHB] ND Koo crpare no ME (MCD | CoxpawaHHos HanMeHOBAHNE HEUWMOHANEHOMD
MK |:I-I'I_I:EI 3166 004 - 87 168} 004 — EE" OEraHE Mo CTAROAETIAIEAN

Aaepbalgxan AZ AacTangapT

ApmeH A A MiuHaKoHOM KKK Pecnybnugn ApMeHns
Benapych BY MNoccrangapT Pecnybnued Benapyck
Enlprelacras KG KelprslacTaHgapT

Monoopa KD Mongoaa-CrasnapT

Pococuihckan Pegepayna RU PoccrasaapT

YadekucTaH Uz YacTtawgapr

Yrpauua LA RWHIKOHOMPAIBUTHA YEpaNH b

4 Mprkaaonm PeepansHOND areéHTCTEA Mo TEXHEYECKOMY DENNHDOEaH M W METRONOMNAW OT 22 HO-
Abpa 2013 r. Ne 800-cT menrocynapcTeeHHein cTangapt MOCT 32477—2013 esgaen B 0EACTEME B kKA4ecTBR
HaUMoHansHore cTaqaapta Pocorckol Pegepaudi ¢ 1 apryera 2014 1.

5 HacToRwWi cTaHAapT BOeHTHYeH MEXOQYHADOIHOMY gokymenTy OECD Test MNe 315
aBicaccumulation in Sediment-dwelling Benthic Oligochastess [BHoakiyMyNAaUMa NDHOOHHERMA MAnoweTHsH-
KOBBIMHA YERaRMH).

Mepepog © aHrMWACKOND SasKa (en).

CTenerE COOTRETCTEMA — WaenTr4Han (IDT).

& BEEAEH BMNEPEBLIE

Miribopmauus 0b USMaHeHUAY K HACMOoRWEMY cmardapmy Nybnusyemcd @ axezodHonm uxgbooMa-
LUOHHOM YXasameans «HauuoManeisle crmandapmisis, a MEercm UMaHakul u NoTpasor — 8 SWeMacAYHoM
LUMBODMaLUCHHOM YRazamene «Hayudkanehse cmakdapmers. B chyyae mepecMampsa (FaMens) wiu om-
MEHEI HacmoAweso cmandapma coomeamemayowes yaadoumerue Sydem onySnukoaans & eReMeciy=-
Mo uRbopMauuoNEon yRalamene sHauuonaneksie cmandapmes. Coomesmomayiolias UnBoDmMayun,
yeedoMaieHLE U Mekcmsl DAFMELLEIMCH MaKke 6 uHGopMauuaHiol cucmeme cOWeas NONEIDEANUR — Ha
ohuyuansroM calime @edepansio20 S2eHMCTES N0 MEXNUYSCKOMY DE2pNUDoEaHLI0 U Mamponoauy &
CEmu Humepsem
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MOCT 32477—2013

& CtangapTvHdopm, 2014

B Poccrackol ®egepayrn HACTOAWMWA CTAHGART HE MOMET ObiTh NONHOCTED WKW YacTHYHO BOC-
NpoMaBeaeH, THRaRMDOBaH W PACNPOCTRAMEH B KAYECTES ODMUManLHOM WigaduA el paspewends Dege-
panLHOrS areqTcTEa No TEXHWYECKOMY PEMYNMPOBaHWID W METRonornd
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MoCcT 32477—2013

BEeegenuve

dugoberTtoc, NOTPebnRKWKA GOHHBIE OTNOKEHKR, MOXKET NOAREDTATECA BOIOSRCTEHN XHMHAYECKKY
BEWECTE, cofepwawuicy B Hre [1]. Cpegr nogofsbix OpradkamMos, noTpednAmw iy DoHHBIE STNOMEHHA,
BONBULI0E IHAHEHAE WMEST BOOHEIZ ONWMOKETE {MANOWESTHHKOBRIE YepEW ), O0DUTaKWWE B NPUOOHHEX CIIORK
BOOHEX CHCTEM. JaHHpe opraknisel cOMTamT B 0CagoqHLX OTNOMEHMAX ¥ YacTo AsnNAnTeA Hawbonee
MHEOTOYHCIEHHBIMK, OCOBEHHD B MECTAX C HEGMArONPHATHEIMK JKONOTWYECKHMIA YCNOBWAMK ONA OpYTHE Op-
radvaIrcs. MNockonbky JaqHible $¥WMBcTHEES NPoBogAT GuoTyplauxio ocagka W ABNRIOTCA NAWER ANA ApYTHx
OpTAHKIMOR, BOAHBIE OMAMOXETEl MOMYT OK33LIBATE CHNEHOE BIWAHWE HA BWOQOCTYIHOCTE KHMWMHECKMY BE-
WECTE ANA OpYIHY CRradMaMos, Hanpimep DeHTOCHLX peiD. B oTnvyse oT INMOEHTOCHLIX OpTaHknamMoDn 3#-
O0BEHTOCHBIE BOOHBIE ONMUIOKETE DOI0T HODL B OCa0KE W ROTPEGNAINT YAcTWULl HWHRETD {HENoBa DK HOCTHD-
ro) cnod ocagka. Mo 370l NpuYrHeE JaHKHBE OpraHyamsl NogEeEpHEHsl BOIASRCTEAN XMMUYECKME BRWECTE
PRATMHHEIX MYTER NOCTYNNEHWA, B TOM YWCNe B peayneTaTe NEAMOrD KoHTakTa, ynoTpebneHna B Ny Ja-
rPAIHEHHEY YACTHL OCAaRa, NOPoOBoH BoOk W BOOL B0GHIS 0B bekTa. HEKOTOPLIE BUAL A0HHEIX OMWIxKEaT,
HOTODSIE B HACTOAWES BOEMA MCNONEIYHT B IKC-TOKCHEONOMMHECKKE MCNBITAHHAX, ONECAHE B NPATOKEHIK
A,

MapameTpei, XapakTepuayiowWe SHOSKKYMyNALWIo DEWSCTEa, BENIOYAT Npeswoe Bcero akTop
Buocakeymynaude (BAF), EOHCTaHTY CHOPOCTH NOMMOWeHMA oCagka Ks W KOHCTAHTY CHOPOCTH BeIBEASHWA Ke.

[OnA ouexkd NoTEHUWANE GHOAKKYMYTALKK XHMAYECKME BELWECTE B LEMNoM, 8 TIEme ANA H3yHeHHs
BHOAKKY MY NALMK BEWECTE, KOTOPLIE WMEIDT TeHZEHUHIO K PacnpedenaHdio Ha NoBEpRHCCTH W B Tonwe
OCaara, HeEoGXoOWM CreuaneHeA MeTod MonsTadka [1]-{4].

I
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M E X T OoOCYODAPC CTUBEHUHUB H CTAHAOAPT

METOOkL! MCNBITAHWHA XMMWYECKOW NPOOYKLWKW, NPEACTABNAOLEW ONACHOCTE
ONA OKPYXAILWEW CPEOLI

OnpeaencHde GHOAKKYMYMALKM HA APMAOHHLIX MANOWETHUHKOBLIX YopRAX

Testing of chemicals of environmental hazard. Bicaccumulafion in Sedimeant-dwalling Banthic Migochaates

Hata esegenns — 2014—08—01

1 O6nacTs NnpUMEHEHWUA

HacToAWMil cTasgapT yYCTaHABNHEIST MEeTodsl ANA OUsHEH SHOSKEYMYNALWH COgJepHallWych B
CCANKE (CEAIAHHBIN} XMMWUYECKHE DEWSCTD HA MaNoWEeTHHKOBEE Yepeas. MoonedyeMos BEWUECTED BEOOAT B
ocanos. WononeIopadve TAkors OCagya NpequaIHadeHo ONA HMUTALWH 3arpRaHEHHBLIX OTIOMEHHR,

DNMChIBaSMElIN METOO MCTCNBLIVIOT ANA CTa0MNbHBE, HEATPANBHEK OPFAHAYECKUE KUMHYECENY BE-
WECTE, KOTOPBIE BENKY3MNTCA B ocagor. PaccMaTpyioasmsin MeTod HCNoNe3yT ANA oUeHEK BUoakEyMyna-
UMK AcCOUMADCBAHHER © OCankoM, CTabkNeHEX MeTannopradddeckix coeguHeddia [12]. Metog He nprse-
HHR N8 METANNOE W ADYTHX MdEpoanemedTos [11] Gea qameHeHrs CTRYETYPE MCNBITAHHA B 9acTi cyb-
CTpaTa W 0GbeMa Bodbl W, BOaMOWHS, paaMepa obpaiua.

2 TepMuHbI U onpefeneHua

B HAcCTOAWEM CTAHZADTE NDWMEHEHE CNEyIoWMEe TEPMUHE © COOTEETCTEYIOWMHMIA ONped e na-
M

2.1 HCHYCCTREHHLIA OCAfoK, WNH CMEWAHHLIA, PEKOHCTPYHPOBAHHLIA, WNK CHHTETHYE=
ckvi ocanor (artificial sediment): Cuece MaATEDHANCE, MCNONBEAYEMER ONA AMATALWKY GHIMYECKAX KOMMIO-
HEHTOB NDWPOOHLIX JOHHBIX TN OMEHMA.

2.2 SuoakkymynauMa (bicaccumulation), ¥Yeenvdedne KOHUSHTRPALKMK MCCNedyeMoro BeWEcTea
B Opradlate no oTHOWEHWD K EOHUSHTDaUKW 3TOM #e BEWEcTES 6 OKPYyHaloWsh cpede. bruoakyMynAaLmna
ARMNASTCA DEIYNLTATOM NEPOUECCOR DUOKOHUEHTDALKA H DUOMaAHHC MKALIMK.

2.3 thakTop Groakkymynaunk (bicaccumulaton factor (BAF). soHUgHTpauMs WocnegyemMons
BELECTEA B/HA TECTOROM ORraHKuasse (S, B rPasMMax Ha KMNorpams CeIpong MNK Cyxors Beca), OTHEeCEHHAR K
EOHLUEHTDAUMK HCCNenyemoro BEWecTaa B OKpYHaWen cpede (C, B rpaMMax Ha EUNOrpasM Chlpors MnK
CYROIo Beca ocanka) B nndoe BpeMA ©atkl NOMMOLEHHA B JaHHOM TecTe. ONA coOTBEeTCTEME COMHMLARM
Hanmeperna Co v O BAF BoipakasTcA 8 EMNOrpamMmMax oCanka Ha sMnorpasm 4epes (13).

2.4 KHHETHYBCHMA hakTop BuoakkyMynauMn (bicaccumulation factors (BAF ) Koadrdprumwent
DHOAKEYMYNALHA, PACCYNTAHHBIR HENOCPEOCTREHHS W3 COOTHOWEHWS KOHCTAMTE CHOPOCTH NOrMOoLeHHs
OCAanKa W KOHCTAHTEl CKODOCTH BblBEOEHWA.

2.5 GHoKoHUeHTpMpoBanKMe (bioconcentration): YRenW-4eHHE KOHUSHTRAUWMH HOCNEQYerMoro
BELWECTEA B/HA ORraHUIME MCKNIDYWTENBHD B De3yNLTATE NOMMOWEHKS Yeped NoBepxHOCTE TENa No oTHO-
LMK K KOHLEHTDALMA MCCNEQYEMOrD BRIECTRA B OKPYHAM LS Cpane.

2.6 Sromannrkauna (Homagnification): ¥Ysenk4enye EoHUEHTRALKK WCCNEaYEMOrg BEWEecT=
BA BHA ORTAMKWAME, MMABHLIM 0ERAI0M B DEIYNETATE NOMOWEHWA IAMDAIHEHHOH NALWLK KM D00LHA 0o OT-
HOLLEHWK K KOHUEHTPAUMK MCCNeqyeMors BelecTea B NUWe 1Ny 0o0mye. BUoMadipukaUma MOomeT npid-
BECTH K Nepaiade WNK HAKOMNEHKKD WCCnedYerMors BELEecTES No NMWEB0HR WEn.

2.7 paKTop akKyMyNAUMKA BroTa-ocagok (biola sediment accumulation factor (BSAFY NMankg-
HOPMHPOBAHHAA KOMUEMTRAWWA MCCNenyeMors DeUecTEa B PARHOBECHOM COCTOARMK B/HA TECTOROM Opra-
HHIME, OTHECEHHAR K HODMANMIOBAHHOH N0 OPraHyecKomMy YINepoay KoHUEHTLaUWY BELRCTES B OCAqME A
CABHOBECHOM COCTOAHMK,. G, 308Ck BRIDAMABTCR B rDAMMAaY HA KHNOMDaMe COOSpMAHME NWNHWACE B Opra-
HIame |1 G, = 0 rpammax Ha KMNorpasmM Opraqiyecion MaTepyana & ocaqke.

Hapanne ouynansHoe
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28 nepron KoHaauMorupoBarua (conditioning period): Nepyoa cTaBunNUIaunn saukpoGrono-
MMYECKDR COCTARNAWEN O0Calka ¥ yIaneHWA, HanpuMep, aMsMHuaka, CONepEaleroca B KOMNOHeHTax olal-
KA OaHHYI0 NpoLeaypy NposogaTt A0 BHeCeHME MCCnedyemMoro BeWecTsa & ocanor. Kak npasuno, nosepx-
HOCTHEIE BOOgE MOCAE KOMOWLMOHHPORIHIAA Y OANAKT.

28 BblBEOAGHME HCCNeayeMoro BewecTea (eimination). ¥oaneHWe BelWecTsa 1l THAaHER Tec-
TOROrS OPraqdMaMa B aKTUBHOM MNW NAcCHBHOM NPOLecos, EOTODLIA NPOMCXOOWT HE3ABMCHMS OT HanW4Ma
WM OTCYTCTBMA WCCNeqyemors BeLEcTE B OKPYENLWEeN cpeae.

210 dhaza seieegeHdn (elimination phaze) Mepdon BEEMEHK NOCNE MEREHOCA KOHTRONEHBLIX
OpraHMIMOB M3 Cpedkl C MCCnedyesbil BRLecTEOM B CReny, He COOSPHALLYKD WCCNegyeMos BoWecTan, B
TEYEHHE KOTOPOMD HCCNeayeTes BRIBEOeHNe (UNK YOANeHWE) DelecTEa M3 TeCTORLIX OpraMMaMoR.

211 HOHCTAHTa CKOPOCTH BhigeneHMa (elimination rate constant k) “YMcnoBoe IHaYEHAE, on-
pELEnAINWEes CHODOCTE CHMMEHWMA KOHUEHTEAUMA WCCNedyemMord BEWecTEd B'IHA TECTOROM OpradHame no-
Chne NepeHoca ero M3 cpedkl ¢ HCCNegyemeli BelEcTEOM B COEQY, HE COOepuallys UCCNenyemMos BenecT-
BO; K, BEPAKAETCR B J8HL

212 nepropn paBHoeecwAa {equilibration perod): Meproa, ACNoNeBIYHEWKACGA ANA obecneYeHHA
pacnpefenssia WCCNedyemMoro el ecTEa Memdy TEepdor aicd, NopoBold BoO0R W NOBEPXHOCTHOW BO-
L0, 3T0 NPOMCKOOWT NOCNe BHeCeHMMA MCCNeqyenmoro BeLecTEa B 0canor 1M 40 BHeCeH A TeCTOBRX Opra-
HHAMOE.

213 koxphHUWMEHT pacnpeaeneHHA H-oKTaHON-Boga (octanc — water partitioning coefficient
Kew): OTHOWEHWE PACTEOPUMOCTH BEWECTEA B H-OKTAMONE M B BOOEe B PABHOBECHOM COCTOAHMM, MHOTOA
BeipaxaeTcA B orge P.,.. Norapudgm Ko, (log KL, ) MCRONEIYETCR B HAYECTRE NOKAIaTENA NOTEHLWaNEHOR
CNOCODHOCTI BEWECTEA K BHUOaKKYMYyNALNA B BOOHEX ODraHdIMax.

214 woadphHuMeHT pacnpeaeneHda opraHiYeckHd yrnepog-goga {organic carbon — water
partitioning coefficient Ka:): OTHOWEHWE KOHLUEHTRALWK BEWECTES BIHa Dpakuky Opradu<4eckoro yrnepoda a
OTNOHEHKAR W KOHUEHTPALMKA BELECTES B BOLE B COCTOAH MK DABHORECHA,

215  noeepxHocTHan eoga (overdying water): Booa Ha nosepxHocT oCalka B TECTOROM cocyie.

216 nnato ANH paBHoBecHOS CocToAMMe (plateau or steady state) Pasnopecre Meway npo-
UECCAMH NOMOWEHHA W BHBSOEHKS, KOTODLIE NPOUHCKOOAT QOHOEPEMEHHD BO BREMA JXCTOIMUMK. Y CTOMY H-
BOE COCTOAHWE OOCTHIAETCA, KOrga va rpadorke BAF gna kamgoro neproga othopa npod B MOMEHT BReMa-
HW KPWBAA CTAHOBMTCA NapannensHa ock BPEMEHI K TPM NOCNenoBaTenbHEX adankaa BAF . npoBegeHHex
Ana npet, oTobpaHHER © HHTEPBANOM HE MEHEE OBYX OHER, HAXOOATCA B gdanazode £ 20 % ppyr oT opyra,
WM HET CTATUCTHYECKM THAYNMEBIX DRANMYKEA MEXOY OAHHEMKE TREMS nepuoaamd oThopa npof. 0nA TecTonbLx
BREUWECTE, KOTOpDLIE MOMMOWAKTCA MEONeMHD, Bonee NpHeMeMein ABNANTCA NPOMEXYTEM BOEMEHA @
Cenb QHEA [5].

217 nopoBan BoOa WNA MHTEpPCTHLUWANLHaA Boga (pore or interstitial water). Boga, 3adu-
MAIOLAA NPOCTRAHCTED MEXDY OCAOKOM WIMNH YacTUULAMK MOYERL

218 KOHCTaHTa CKOPOCTA nornowenuna (sediment uptake rate constant &) Hycnoeoe aWaye-
HWE, ONEeOenmAoWes TeMME POCTA HOHLEHTDAUMK MCCNenyeMoro BeLecTea b/Ha TECTOROM ODraHMaMe B
peayNLTATE NOMMNOWEHWA ocanka. K, BhlPaxaeTcA B rpaMax OCagka Ha KMNorpama YEpes B OeHE.

219 npaeMTeId ocapok (spiked sediment) Ocagok, B KOTOPEH SN0 BHECEHD WCCNEedyEr0e
BELECTEO.

220 dhakTop DHOAKEYMYNAUMH B PABHOBSCHOM COCTOAHMHA (steady siate bioaccumulation
factor BAF..) Mpegcraenset cobod BAF B pagHOBECHOM COCTOAHMM W CYLUBCTEEHHD HE MIMEHAETCA B TE-
UEHWE ONWTENEHONS NepUoaa BRamMeHd, KOHLEHTDALMA MCCnedyeMoro BelWecTea B OKpYHaWen cpenea (C,
BRPAHASTCA B rPAMMAY HA KWNOTDAMM CRIDOTD WNKM CYXOMo BECA OCANKA] ARNAATCA NOCTOAHHON B TEdaHMe
OAHHOM Nepnoaa BREMEHH.

2.21 thaza nornoweHWA KA aiza sosgederena (uptake or exposure phasze): BpewMa, B TeYe-
HWE KOTOPOro TECTOBRE OPFAHWIME NOGBERIANTCA BOIOSACTEMID MCCNenyamMoro BewecTaa.

3 MNpenBapuTenbHble YCNOBWA W WHpopMaUWa 06 HCcecnegyeMoMm BeLEecTee

31 B HAacToALEE BPEMS CYLECTEYET BORMD HECKINLKS JOCTYNHLIX KOpOLWS ONWCIHHBE KoNWda-
CTEEHHER 3ABMCHIACCTENR sCTDVETYDA = GRTHEHOCTE: (SAR), 3aTpardeamiuWy NPpoUecckl DHoakRy My TA LMK
[14]. HawbGonee WHpoKD HCNONBIYEMBbIE COOTHOWEHWEM ABNABTCR KODRENALWA MeKOy DHOoaEKysyNALMEd 1
EHCHOHLEHTRALWER CTORKME ODTAHMYECKHME BELUECTE W MX NUNOEHNbHOCTER (BRIDaMaSTCA KAk norapadim
KoadppruMeRTa pacnpedenesis H-okTascn@oga (loghk., ), koTopas Geina paipabotasqa ANA oNMCaHKWA pac-
NpEOensHia BEWECTES MEKIY BOAOH M phiGol. Koppenau«a AnA cogepsada B ocagee Owina Takse yoTa-
HOBMEHS © WCNONEICEAHKEM QAHHOMD cooTHoweaHks [15]-[18]. Koppenauda loegkae — logBCF B kadecTes
ocHOBHOMD QSAR MoMeT BeiTe NONE3IHa AN NEpEOA NPedEapHTenbHod OUSHKH NOTEHUHANa SHoakkysyna-
LMK BCCOUMWPOEAHHELX C OC2OKOM XHMHSECKAX BEWECTE, Tem #e medes BAF momeT 3apkceTs 0T cogepma-

2
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HIKA NMWNHACE B TECTOBOM OPraHUIME M COASDMAHKE OPraHyYechorn yrNepoga o oTnoxeHnax. Moatomy K.
TAKKE MOMET DbiTh WONONBIOBAH B KAYECTEE OCHOBMOND JGTEpMWHIHTA OHOaREYMYNALMKM acCoUWHpoBaH-
Hb © OCAOKoM CRraHWYECHHE BELW ecTe.

3.2 HacToAWKA METOD MCNONBIYETCA 0.

= CTORKKME OPFaHHYECEHE BELIECTE, HMEKLWKE sHadeHHA logh,, ot 3.0 oo 6.0 [SLI19] 1 nunodMieH bix
BEWECTE, WMESIOLWHK IHaqYeHna logh., Bonee 6.0 [3];

= BOLYECTE, KOTOPLIE OTHOCATCR B KNACCY OpraHdYeckiy CcoOSOHHEHWHA, WIBECTHBIX CBOER CnocobHo-
CTH K DHOaKEyMyNALHK B ¥WBLiX OETAHKIMAY, HANPWMED, NOBSDRHOCTHO-AKTHEHBIX BELECTE WK BEWEcTD,
CONagsiowHy aHAYMTENEHOR aqcopBUHoHHON CNOCOGHOCTEID [HanpUMep, © BeICoRHM K. ).

3.3 Mudopsauma of Moccnedyessom BelecTEe (HanphMep, Mepk NPpeaocTopO#sHoCTd, Hagne-
WALWE YCNOBWA XpaHeHda | cTaGKNBHOCTE, aHaNMTHYECKHE MeToOE ) Qon#Ha BuTe cobpada go Hadana
HoonenosavuA. PyRoaoqoTes N WCNBTAHWAM XHMUHECKHE BeWEcTE © PrHIHMKD-XHMHYECKMMIA CEORCTRAMM,
COANAKWKMA TPYOHOCTH ONA WoCCnedoBadKA, npreegeno B [20]) w [21]. Do npopeeHHA MCNETAHWA GHOaK-
EYMYyALWA Ha BOOHEX ONUMOXeTax 0 WCcnegyemon BelwecTee Aon#Ha ObiTe WABECTHAa CNedykWan KH=
hopaanwWa;

= OBWENDMEATOE HAWMEHOBAHWE, XMMWYECHIS® HaWMEeHOBAHWe (HEeNaTensHO No HOMEHENATYRE
IUPALC), crpykTypHar Gopsayna, Homep CAS, YncToTa;

- PACTREOPAMOCTE B Boge (Pyrosogctes 105; [22]y

= Ko EHUUHEHT pacnpegeneHva H-0kTaHon - eona, K, Pysosogoetes 107, 117 [22])

= KoFPEOHMUMEHT pacnpegeneqHs 0Caaok - BOOa, BeIpaMeHHsIR kak Ky wnuw Ko {Pykoepogcteo 121
[22])

= raponks (Pykosogetes 111, [22])

= hoToTpanclhopsmauMdy B eoge [23];

= napnedde napa (Pyxosogeteo 104, [22])

- BuopaznaraemocTe (Pykoaogcres 301 F w 310 [22]h

- NOBEQKHOCTHOE HaTmseHde (PykoeogoTeo 115, [22]).

= KPUTHHECKAR KOHUEHTPAUKA MUulennoobpaicsanua24].

Kpome Toro, MomeT GolTe HeobXodUMa cneayiowan MHEODMaLKE NP HAMHYHA.

- BUopaznarasMocTe B BOgHOH cpege (Pykosoactao 308 1 309, [22])

= koHCTanTa Maxpr.

3.4 FaguoasTMeH0e MapEMpoBadie WMCCNegyeMbix BelEecTE MoKeT ShNnerduTe adanui sogbl,
QOHHEIX OTNOMEHHA ¥ DUONOrAYECcKEY 05pasUoe M MomEeT BuiTe WCNONEITBAHE, KOMga HeohXoauMo Npoeac-
TH HOEHTHEWEALUKID 1 KONMYECTEEHHOE ONPEOENEHKE NPOSYETOR pasnosedia. Jadusii setoq Gen npoee-
PEH B MEKLYHAPOOHOM MexNatopaTopHomM Kooneaoeandik [12] anA eewecTe “C. Ecnn wame pAETCA Obwes
FOMWHECTED paJWOakTHEHLE OCTaTEOB, BAF OCHOBRIEIOTCA HA WCXOQHOM COSQWHEHWH, BEMOYaA Moboie
CBRIAHHBIE C HWM NPOOYKTE paanoseHsd. Kpome Toro, mosie oDbed inTe neonegoaanud metabonwama o
WCCNeqoBaHwen DHOAKKYMYTALKK NYTEM aHankaa W KONWHeCTEeHHOR OUEHENW NPOUSHTa WCKOOHOrD cosam-
HEHMA W NDSGYHTOE 870 PAINoHeHHs b obpaluax, cToDDEHHLIX B KOHUE $©adbl NOMNOWEHHA WK HA MAKOBOM
ypoaHe CHOAKKYMYNALWK. B niobom cnydae pesoseHIyeTen, 4700k pacyeT BAF Owin OCHOBAH Ha KOHUEH-
TRALUWA MCXOOHOTD COROMHEHME B COTaHMIMAX W HE TONbKS Ha ODWEM KONMWYECTREE pPadMOaETMBHEX OCTaT=
(a3:

3.5 B gonondedHde & CBONMCTEaM WCCNEdyemMors BewecTea TpebyeTcA Tamke wHbopMauks o
TOKCHHYHOCTI ANA BoOHBE ONAMOXET, HCTNONEIYEMBIX B ACNETAHAK, TAKAA, KAK COEOHSS NeTansHaA KoHUEH=
Tpayna LC., onA spesedd, Heobxodwmore ona §atsl NormoleHdds, Tak Kak oelfpasHan EoMUSHTpauLmMs
BON#HA BbiTe JHAYWTEMNEHD HHEE TOKCHYHOMD YPoBHA. ECNA BOIMOoNHD, NPEONOYTEHWE OONWHO OTOaRaTeCH
BENWHMHAN TOKCWHYHOCTA, MONYYeHHLIM B A0NTOCPOYHSY ACCNEA0BAHMAX HAa CyEMNeTansHsx NoKazaTendAx
[ECs). EcnW Takke OaHHLe OTCYTCTEYRT, MONE3IHas WHEopManva MomeT GbiTe NonydeHa B TeCTE Ha ocT-
FYH) TOKCHYHOCTE B YONOBMAX, HOEHTHYHLIX YCNOBHAM WONBTAHKA DADAKEYMYNALWK, WK M3 JaHHLIX O TOR-
CHYHOCTI ONA OPYIME CYPPOraTHEIX [3amMelasvy) BMgos.

OnA WCnonNe3oEaHne OoN#HEl BeiTe OOCTYNHE COOTRETCTEYVIOWWA AHANWTHUHECKHIR METOO C WABECT-
HOW TOMHOCTEN W YYBCTEWTENBHOCTEG GNA KONWHECTEEHHOND GNpedenaiia BELecTea B TeCTOBLIX PacTEO-
pax, ccagke W B GUonOrd4eckor MaTepydans, a Takse dipopMan«a o NogroToREe W XPaHeHuK 0GpasUce M
nacnopT Be3onacHocTH BewecTBa. Jonsusl BslTe MIBECTHLI AHANWTAYECKME NPenenk obHADYHEHKA W=
CreayemMors BELUEcTEa B BOOE, OC3AKE W TRaHAX TECcTOROrD Opradima. Ecnid Hcnone3yeTcn MapkdpoBaH-

|
HOE BELECTBO, TAKKE QOTEHE DelTe MIBECTHE YOENEHAA paaMoaKTMeHocTs (T.e. B¢ = Motk ), nonomenwe
MEYEHCTS ATOME W NPOUEHT PAgMOaKTHEHOCTH, CEAIAHHBIN C NDUMECEMK. ¥ IeNLHaA DAOVOaKTHEHOCTE WMC=
CNeayemMors BeWEcTEd GONHHE ObiTe KaK MOWHD BeIWE 07 BOIMOMHOCTH ODHADYIEHKWA KaK MOMHO Bonea
HHIKME TECTOBLIX KoOHUBHTRauWA [11].
HonwHe BoulTe HIBECTHE MHDODMALWA O XApaKTEpUCT MEAX 0CaAKa, KOTODLIA ByaeT MCnoNbaosaTeca
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[(HanpwMep, NDOMCKOMOSHWE OCANKS UMM Bro KOMBoHEHTOS, pH M KOHLSHTPALMA SMMAaES B NOPORoE Dooa
(noneese oTNoxeMA)], cogepwadve oblWwers opralkmdackore yrnepopa [(O0Y), pacnpegenesine YacTiy no
paisepa [CoOTHOWSHWE NEcKa, WINa W MAHE ) ¥ CYyXol ooTaTox [B].

4 T[MpuHUKN MeTona

4.1 WMcneiTadne cOCTOWMT M3 OBYE CTAOWA: asa normoweHEa [ 2ECno3kU|a ) 1 aia suieegeH|a
(MOCT-2KCNO3WUAA ). Bo spesa dalkl NornNoue e Sepaeid NogeepranT Bo3dedcTeKK OCagKa, CoOepsallaro
WMCCNEOyeMOoe BEWECTED, C NOBERXHOCTHEIM CNOM PEKOHCTRYMDOBAMHON BOAM, YPARHOBEWEHHOrD CooT-
BETCTEYIOWME 0bgazom [11]. KoHTRONEHLIE MEYNNL YEDESH HAXRDARTCA B AHANOMMYHBIY YCNOBHAK, HO Bea
COOEp#AHMA MCCNedyeMors BeWeCTea.

4.2 InA dask BeBedeHus SEpEei NepEMELAIKNT B CUCTEMY GCA00K — BOOA, HE COQEQKALLYHY
Wocnedyesoro eewectea. Paia cueagedds HeobxogrMa AnA NonyHeHHA KR oDMaLKK 0 CHOPOCTK, & KOTO-
P TECTOBLIE OpraHdIMel BeIQENRIOT HoCnedyesmoe pewecteo [19],[25]. Pasa ewsegeidn TpebyeToA Boe-
roa, ecrnd NornoweHHe HoCNedyemMors BeLecTea B0 BpeMA Dadkl IKCNOIMUMM BaIN0 HEAHAYHTENLHLIM [Ha-
MprsEDn, HET CTATWCTHHYECKDR PasHHLL MEXDY KOHUEHTRAUWER MCCNedyemMoro BEWECTREA B TECTOBOM W KOH-
TPONBHOM OQraHKM3Max). ECNK pARHOBECHOE COCTOAHME He BhING QOCTHUMHYTO BO BREsA DE3kl NOrNOWEHHA,
OnpegenaHUe KHHETHEN — BAF ., KOMCTAHT CKOPOCTH NOrNoWeHHA 1 BRES0EHHR — MOKeT BbiTe COanaHo o
WMCMONBEICEAHMEM DEIYNLTATOR (haikl BelEEOEHAA. MaMEHEHKE KOMUEHTRALMIA WCCMEOyeMoro BeLecTea
B/HA 4epBe KOMTROMWMPYIOT HA NPOTAMEHHA OD0HE ITAN0E MCNBITEHKA,

4.3 Bo ppemA dhadkl NOrMOWeHKA MaMEpeH#A NpOBOOAT 00 MoMEHTA Bexoda BAF Ha nnato
WM JOCTHREHMA DABHOBECHOMD COCTOAMMA. Mo yMOomdamHWio NDoEonsMTENsHOCTE (haasl NOrNOoWEeHKA OO0
Ha COCTARNATE 28 aued. MNpakTHY8ckiid OnulT NoOKaILBaET, 4TC Gaia NorncwWeHna NooSoETENBHOCTER OT
12 go 14 guel OocTaTouHa ang pagda yoTORHHBRK, HEATRANbLHbIX ODTAHMYECHKHE BEWESCTE ANA QoCTEEHHA
pasHoBECHOrS COCToRAHHA [6],[8].[9].

4.4 D OHaKD, eCnd DABHOBECHOE COCTOAHME HE DOCTHMAeTCA B Tededue 28 guel, dala pwipene-
HWA HAYMHAGTCR C NBPEHCCA BOOHLIX ONWICXET B COCyOkl, CONSEaALMe TY ¥e cpaay, Ho Bea woonedyemoro
pelecTea. Paia buBeQeHnA IAKaHYMEeTCH, KOr0a nuoo gocturaetcA 10 % ypoBeds KOHUEHTEALWM, M3«
MERSHHOH B YEPBRAY Ha 288 0eHe DAkl NOrNoWeHa, Nubo 4epes 10 OHeA [MAKCHMANEHON NRPOSONKH-
TENEHOCTH). DCTaTodHLId YOOREHE B YEPRAX B KOHUE (adkl BRBE0EHUA PErMCTEMDYETCA B KAYSCTRE O0MN0n-
HATEMNEHON KOHEYHON TOYKW, HANDHMED, KaK HEBsBegeH bl ocTaTor (MER). Kospduunent Buoakkymyna-
LK BAF . pacCHiTeIBAMKT Kak COOTHOWEHKE KOHUEHTPaUMK B Yepee G, # B ocagke G, NPy C4eBEMAROM pap-
HOBECHOM COCTOAMMA W ESK KAHETHYECEMA haxkTop BHUoarEyMynauuy BAF . kak CcOOTHOWEHWE KOMCTAMTEI
CHOPOCTH MOrMOoWEeHHa M3 0canka Ko W KOHCTAMTel CHOPOCTH BelBeeda Ko, Npeanonaras KMHeTHiy Nepaors
nopAgeka. Ecni cTAUMoHAPHOE COCTOAHME HE AOCTHIAETCA B Tederre 28 nuen, BAF . paccHnTLIBAMT M3 KOH-
CTANHT CECPOCTER NOMMOLEHHS W BeIBe2HUA. PAcyeT NpHEeOeH B NPUNoKeEHHMK B, ECnNy MCnons3oBaHHe Kk-
HETHEM MNEPROID NOPAOKA ABMNASTCR HEMNDHUEMMSMEIM, He0lX00MMO MCNONEI0BATE GONEE CNOMHBIE MODENIA.

4.5 Ecnik nnato He OOCTHMEETCR B TEYeHHe 28 nHel, drasa nornoweHda MokeT GolTe NpoaneHa
ONA OTOBpaMHLIX MEYAN YepBEA © NDOBESEHHEM JANLHEAWKE WAMEDEHHR 00 DOCTHHEHWA PABHORECHOMD
COCTOAHKA, NapannensHo asa ouIBedeHHA 0oMKHa BeiTe 3anyaHa Ha 28-H JeHb Pasksl NornoweHHA.

4.6 KoHCTaMTa CEOpOCTH NOMOWEHWA, KOMCTAWTA CHOPOCTH BRBEOEHNA (UMK KOMCTaHTR, Korga
HCNONBAY0T DONes CROMHEES MOOEnK), KMHETHYECKWA dakTop GroakkyMynALKMKn BAF: 1 N0 BOIMOKHOCTE
OOBEPWTENEHEE MHTEPREANE ONA KAWO0M0 M3 OaHHLIX NapaMeTpon paccUMTRIBRIOT M3 MOOENEMEIX YDABHE -
HUH [NpenoxeHre B ana moneneid). AQekeaTiocTe NOBoH mogeny MoxeT BeiTe onpegenexa M2 koadidin-
LMEHTOR KOPRENALMK MNK K0P OALWEHTOS JeTepsMrHauny (Koad@uureHTel, Bnuakse K 1, yKaiBBKDT Ha
KOPOLWYHY ANDoKCHMaLMIo ).

4.7 Ina ymerbwedis sapdabeneHoCTd B pPE3yNeTATAX MCNLTAHKA ONA OpraHuYeckis BEWECTe
C BBICOKDA NHNSEMNEHOCTER KOAHEHUHMEHTl GHOAEKYMYNALMA Q0NN DbiTe JONONHMTENEHS BRlDaKEHL B
CBAIM O COOeDMAHMEM NWNKOOE B TECTORLIX ODraHMIMAX W COOeDMaHMA OpraHuYackore yrnapopa (O0Y) B
ocagre (akTop akkyMynAlkE B BdoTe-ocagke Wik BSAF B mnorpasmax TOC B 0Canke Ha KMNOrpamMm co-
OepsaHus NMNKMace B Yepae ). Jandslil noaxon oCcHOBAH HA ONbITHEX M TRODETHYECKUY COOTHOLESHMAX 0QNA
BOOHON CPEfk., [Oe ANA HeKOTOPEIX KNACCon XKMAYECKME BEWECTE GCTe YETHIA BIAMMOCEAIL MEXTY CNo-
COOHOCTRIO BEWECcTEa ¥ DHoaKEYMYNALNA ¥ ero NEnodiNeHoCTED, KOTOPas GRNa YeTHo YoeTaqoaneHa ona
peif B K34ecTee MOgensHoro oprasduama [14] [25].[27].

CYILECTEYET TAKKE BIAWMOCERIL MERIY COQEDKAHWEM NUNKUAOE B TECTORCH puife M HaGnKnoaesaoi
BUCaKEY My NALKEHR NoaobHeK BewecTs. Na QoMLK ORraHWIMOE DMK YCTAHOBN EHEl AHANOMYHEE KOppEe-
nagke [158] = [18]. Ecne gocTynHo Q0CTATOYHOE KONKWSECTED TEAHKM Y20BR, COABPHAHME NUNMACE B TECTORbLIX
OpraqdyImay MoxeT BeiTe ONDEOENSHD © KHCNCNBEI0BAHASKM TONS MEe BUONOrHYECKOro MaTepuana, Y4To 1 OnAa
ONpeneneHAA EOHUSHTDALWK KCCNeayesors BelacTea. TamM HE MeHes LenecooBpasis Wonone3onaTe akK-
NUMATHIMPOBAHHLIXY KOHTPOMEBMEX HUBOTHED N0 KPAAHER MEDE B HAYANEe WNY NPegnoYTHTENEHD B KOMHLE
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thaaks NOrMoWEHAA ONA WIMEPEHKA COOSPREHKE NANKO0E, KOTORRIE JATEM MOMYT ObiTh KCNOMNLSODaHE ANA
HOPMANKIALWA 3HaveHrd BAF.

5 [NocToBepHOCTE MCNLITAHWA

Ona toro yTobsl MCNLITAKKME MOTNG CHATATECA ACCTOBEQHLIM, JONMHE GhiTE BEINOMHEHS CREOYK=
W@ YCIoaWA;

= COBCKYNHAA CMENTHOCTE YEDEER (KOHTPONEHEX W TECTOBEX | HE KOHEL MCNBITAHKA HE JONEHA NpE-
BbiWaTe 20 % NepecHaYansHoro KonMYecTea,

- EPOME TOMD, JONHD GbiTe NOKAIAHD, 4TO YEQP0H DOIOT X046 B ocagke AnA obecnedveHyA MaKck-
ManeHomo BoagedcTens. Jna bonee nogpobuol Mudgopralikig oM. 6.5,

& OnwucaHwe MmeTona

6.1 TecToBLIE BHAOLL

6.1.1 B WChuTasuK mMoryT GhiTe HCNoNBI0BAHE HECKOMN=KD BHOOE BOAMEX cnuroxeT. Hawbonee
HACTD HCNOMNBIYEMBIE BHOLI NEPEYHCNEHE B NPUNOKEHA A,

6.1.2 HTobkl NpogesoHCTPUDORSTE COCTOAHKE TECTOBRE OPraHM3MOB, WCCNEOoBAHWA TOKCHYHOCTIH
[96 4 ToNuKD B BOOE) CNegyeT NPOBEOdMTE PEMYAADHD (Hanpusep, Das B Mecal) o0 cTAHAAPTHEME TOKCHY=
HEME BELECTEAMK, TAKMMK, K3K xNopua kanug KCI dne megHei kynopoc CuS0, [1], [6]. Ecnw wocnegoss-
HHA CO CTAHGADTHLM TECTOBLIM BELECTEOM HE NPOBCAAT REryNApHS, TPYNNa OpraHdIvmog, koTopuis BygyT
HCTNCNBI0BATE B WCCMedCEaHMH BHaKKYMYNALHA, JOMEHa STk NPOTECTMPOEAHA © NOMOWBLK CTaHOSPTHEIX
TOKCHHHBIX BEWECTE. Masmepaine CoOQERHaHMA NHNME0E Takke MOMET Date NONEIHyn WHdopMauqio o co-
CTOAHWM OQTaHHIMOCE.

6.2 KynbTypa TECTOBLIX OPraHHaMos

Ona nomy4eHna QocTaTodHorD KoNMYECcTES Yepoeid 4NA NPOEEIeHUS MCNLITAHWA Yapoel Heodionn-
MO COMEDMATE NOCTOARKD B OTARNLHOA NatopaTopuol kyneType. MafopaTopHeie METOMEl KYNETHEMPOBE-

HHA CTOENEHBX TECTOBLIX BAO0S NPHMBESIEHE B npUnoxedind A, Ona Gones noapobHol MHGOpMaUHE G,
coklni [8 = [10],[18],[28] - [32].

6.3 OBopynoBaHHe

Cneayet NPoABNATE CCTOPOMMOCTE, YTo0bl MabexaTe WCNONEI0EAHKMA B 0DODYAOBaHUM MaTEpKas-
no@, KOTopLIE MOryT PACTECPATE, NOMOoWaTe WCCNedyeMos BEWSECTES WKW BCTYNATE © HAM B PESEKLWME 1
CKAISTE TEM CAMLIM HETATHEHDE BNWAHKE Ha TECTOBLIE Opraddanisl. MoryT OeiTe MCNoNB3OBAHLI CTAHOAPT-
HEIE NPAMOYTONBEHBIE WA LHNHEGPAHECKUE KaMEDsl, MIMOTOBNEHHEIE 13 XMMHAHECKM MHERTHOMD MaTepuana
W NOGROGAWWE SMEKOCTH B COOTEETCTEWH C BEMNWYMHON JArpY3KH, TO 8CTh KOMWHECTEOM TECTOBRIX HYEpPBEH.
CnegyeT A30erats MCNonNL30BaqHWA MATKWE NNacTHECBLIX TpyDOK GNA BBEASHWA BOoOsl MNW Bo3gyxa. Ted-
NosE, HEQWABRKLWAS CTAML WHNK CTEKN0 CNegyeT MCnoNeE3oeaTes ANS Nobore ofopyQoBaHMA, BCTYNaKLE=
Mo B KOMTAKT C TECTORCR cpeqoi. JNA BewecTs ¢ BHCokrM Ko3DUUMeHToM aqcopburd Tamss MoweT DeiTe
HEODXOQUMG MCNONBICEAHWE TAKWK BELWECTE, KaK CHHTETHYSCKHME NMPETROWOE, CHNAHKMIMDOBaHHBEG CTEKNE.
B atom cnyusas oSopygoBaHde QoMeHo DelTe YHHUTOMEHD NoCne WCNons3oaanikg [5]. OnA mMapkd poRaHHExX
BELWESCTE W NETY4MY XMMAYECKHX DEWECTE CNeqyeT cobnoaats OCTOPOMHOCTE, YTODE HE GONYCTHTE YTESKM
HCCMNEqyeMaro BelecTed. HeoSXoOWmMo WCNoMNLI0BaTe NOBYWE [HANPWMED, CTEKNAHHLIE OyThiNk AnNA
yIAENKHEaHWMA raa), cofepsawyde nogxogawwe aboopbenTel ANA yOepwaHva nodbx OCTATKOR, WCMapRio-
WHXECA M3 TeCToBkIX Eamep [11].

6.4 Boga

6.4.1 TlopepxHoCTHAR BoOOA ACM#Ha OeITE TAKOND KANECTER, KOTOPOE GORCNEYHT BolkHBaHKE Tac-
TORBIX BHMACE HA BREMA AEKNMMATHIAUAA W TECTHPOBAHHA GR3 NCABMNEHWA KEAKME-NMOD SHOMANKA BHEWHEM
BMOA UMK NoEegeda. B ucnsitadky 4 gnAa KyNeTUBMPOBAHMWMA NEaGoparopHel BMOOR YepBERA B KAYECTEE No-
BELXHOCTHOW BOO R PEKOMEHOYETCH HCNONLICBEATE PEKOHCTRYHPOBAHHYIO BOOY B CODTBETCTEMM C [23]. Bbino
NoKAZAHO0, YTO B TAKOR BOOE MOMYT BhIMWBATE, PACTH W PAIMHOMATECA HECKONBEKD TECTOBLIX BMacE [B], W
DM NPpHEEOEHE MAKCHMANEHD CTANZADTHIMPOBAHHLIE YCNOBHA MCNBITAHWA W EYNETUBADOBAHKA . [onmHE
OTE NOMNYYeHE MO KDARHER MepE CHeqyiolWe XapakTepMcTHEKr Bods pH, anesTponpoBOOHOCTE W MECT-
KOCTE. Toneadyl HHopMaUUe MOMET 04Tk AHANKE BOALI HA HAMMYME MHAEDONPUMECER 00 NpOBeOeHHs
HCMBITAHKA (NpUnoEeHEE C).
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642 B neprod MCNbTaHWA BOOa 0N¥Ha CETe NOCTOAHHOMO kadecTea. Benwdkrna pH nopepsko-
CTHOW BOAL OCMN#HA HAXOAWTLCR B gdanasoHe oT & oo 9. O0Was wecToCTE JOM%Ha COCTapnATE 90 —400
mr CaClz Ha NWTP B HAYANEe MoneTadda [7]. uanaioHs pH W #ecTEOCTH YEAIAHHON peE0HCTRYHpOSaH HOW
BoOkE NpUBeOeHder 8 [25]. Ecnd omugasTcA NOARNSHME BIAWMOOSACTEMA MEXdy WOHAMH MeCTEOCTA W Wc-
Chegyebiv BEWECTEOM, JOMMHD NPOBOOWMTRCA CHIMEHWE MECTHOCTH BOgR. B npunomeHnd G npWesgeHs
O0MNONHATENLHBIE KPUTERWH NDWEMNEMol B00sl ANA pasbasneHya B COoTEETCSTENA C [34].

6.5 Ocapox

8.5.1 Ocagox gon#ed GeiTe TAKOMD KaYecTBa, KOTOpOoe COECneqdrBacT BhLMWBaeMOCTE W Mena-
TENBHD BOCNPOMIBOACTED TECTOBLEX OPFaHMIMOB Ha BPEMA AKKNWMATHIALMA M Nepydoga HobiTaHkh Ges
MOABMEHHA EAKAX-NAG0 aHOMAaNKRA BHEWHETD BUOS WNK NoBELeHrA. Hepad JontHe JapbiBaTeCA B OCagoH.
Pooles NoBafeHde MOMET OKa3kBaTE BNHANKE Ha JKCNOIWUMKD W, CneJosatensHs, #a BAF. Takwm obpa-
a0sd, WADETAHKE OCANKA WNK POKWErD NOBEASHKA TECTOBLIX OPraHAIMon A0NKHD ObiTe 32PETMCTPWPORARD,
BCH MYTHOCTE BOgE NO3IB0ONAST NPOBOAKTE Takve Habnogedud. HYeped [(KOHTDONEHBIE W TECTOBLIE) OOMH-
Hisl HAYMHATE PbiTh X006 B OCA0KES B TeYeHHe 24 4 Nocne NoMeleHda b TecTobse cocyik. Ecnd ponwes
NoBggeH e He HabnKooaeTos WNM NPOMCXOaWT naberalue ocagea (Hanpusep, Gonee yem Ha 20 % no cpas-
HEHHID C NONOEMHCR daikl NOMMolWedka ), To 370 SIHa4asT, H9T0 NWBo YoNoaWA WoNBITaHWA HE ADMAKTCA
MOOXCOALIHMA, NWED TECTOBLIE OPraHiasbl HE RENAINTCA 300POBEMK, NWED KOHUEHTRAUMA WCCnedyesons
BELYECTER BbiablBaeT Nnogobuoe nopegenne. B Takom cny4as HCNeITaHKeE QONSH0 SbiTe NPEKPALYEHD M Npo-
BEAEH0 NOBTORHD G YIHLWEHHL MW YCIOBHAMA.

OononHaTensHan Wedopsauqa © NorNow eHMd OCagka MomeT DiTe NONyYeHa © NoMOWLK MeTogos,
ONHMCaHHeX B [35] = [36]. koTopeie onNpedenaAsT NOMOoWEeHne 0caaka MK pacnpeqeneHie B TeCTORRE Opra-
HUassax. EcnK xe HabniodasTcA No EpadHel Mepe HANHYHMe WO OTCYTCTaME DekanbHeX WAaPKKOE Ha No-
BEQKHOCTI CCAOKA, YREILIBAKILKE Ha NOMMOWEHWE OCAGRE YEPEAMHA, ey NLTaThl HCNBITAHAA Q0MHHb BbiTh
IADETHCTEMPOBaHE! W o0patoTaHsl B OTHOWEHWK BO3MONMHLIX NYTEHR BOIOERCTEHA.

6.5.2 MokycoTeeHHBEN CCanok, NoNYYeHHEIR Ha OCHOBE WCKYCOTREHHOR NOYERl, ONWCAHWE KOTOPO-
ro npreegeds o [40], pekoMeHdyeTCA WCNONLICBEATE KAK ONA WCNBITAHKA, TAK W ANA KyNeTHBKMpOBaHHA na-
GopaToOpHBIY BWOCE Yepeed {Npunowedke M), T3k K38 NPWPogHBIE OC3OKH HAONSWAWETD KaYecTBa He MOoryT
OslTe QOCTYNHE B TEYEHWE BoEro rofa. Kpose Toro, abopuredseie opraHMamesl, 8 TADKS BOIMOMHOE MPMCyT-
CTEHE MUAKDONPHMECER B @CTECTRBEHHBIX OCAOKaR MOMYT OKaJaTk BAWAHWE HA NPOBEOEHWE WCNbTaddi. Ha
WCKYCCTBEHHBIX OCALKAX MOTYT BEMBATE, PACTH M PASMHOMATECA HECHDNERD BUO0E [8].

6.5.3 [HonsHel OeiMe NONYHEHB, K3K SMAHAMYE, CIEOYIOWAE XapakTEPWUCTHER WCKYCCTEEHHOM
OCAOKA! NPOWCKOMOSHKWE S0 COCTABNAINWHWY, DACNpedenesds YacTHy No paisMepam (NPOoUeHTHOE Cogdep-
HAHWE NECER, WNA W MKHE), COOepHaHKe opradpdeckaro yrnepoga (O0Y), cogepsadie Bogdsl 1 pH. Aake-
pEHKE OEACMWTENLHO-BOCCTAROBMTENBHOMD NOTEHUMANE ocagka we Aensetcs obAsarensHem. MpupogHse
OCAOKA W3 HEZETPAIHEHHELY MECT TAINKE MOMYT CMYHKWTE B KAYECTEE CRE0bl GNA WCNLTAHWA WWNK Ky NsTHaM-
poaadia nadopaTopHe KyneTyR [1]. NprpooHee OTNOKEHWA OoN%HE XADAKTEDHI0BaATECA NO KEPARHER Ma-
pe N NpoWcoMasHAD (MecTo oThopal, pH W COOepEanMin amMMUaKka B NoOpoaci BoOe, COOQepEaHAIn opra-
HUHECKoro yrnepoga (20Y), pacnpegenas s YacTvl No paiMmegam (NpoUeHTHoE CO0epHaHMe MECcKa, 1Na M
FIWHE) ¥ COASp#aHKD Bogbl [6]. PekomMeriyeTca 00 BHECEHWA WCCNedyemMors BEWecTES BeldepMrEaTy e0-
TECTESHHEIA OCAA0K B TEYEHHE CEMK JHER B YCNOBWAX AaNsHEAWHY WCNLITAHKE, 8cniki He NpegnonaragToA
obpazopadve ammuaka. Mo oEoHYaHWMK JaHHOMD NEpPWo4A KOHOWUHWOHMPOBAHKE MNOBEDXHOCTHRIE BOogkl
A0M#HE BbTE yaanadsl. MNMoneadHan dHdopMadsHa MoweT BeiTe NoOMy4HeHa Npd NpoBegedind adanikiaa ocagea
WK ero COCTARMNAOWKY HA HAMWYWE MAEDONPRMECER 00 80 MCNoNsI08aHKA.

6.6 MNoaroToBKa

OEpaboTka NpupodHex OCAgEos 00 WX MCnoNsaceadka B nabopaTtopy onucaqa e [1], [6]. [44]. Noa-
rOTOBKA WCKYCCTEEHHOMD oCafka onvcada & npunowernd 0.

6.7 XpaHeHHe

Meprod xpasedds NoWPoaHone SCagka B NabopaTtopid JonweH DeTL K3k MOKHO kopods. Pekomen-
O¥eToA XPAaHWTL OCAgox B TeYeHWE MakCHMyM BOCLMK Hedenk NpW TemMnepatyoe 4 £ 2} °C B Temuote. B
KOHTEAHERAX OMA XPaHEHWA OCAOEa HE OMKHO OsiTe CRODOOHOMD NpOCTPaEMCTES ONA Boanyxa. Pexomeraa-
Lsk MO KpaHeH o HCKYCCTREHHBIR OCAOKOB NPMBEOEHE B NEWNSHEHKA [

]
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6.8 BHecenue vococnegyemMoro BewWecTea

5.8.1 B ocagok BHOCAT Wocnedyemos pewecTao. [MpoUuedypa BHECEHNA BRWEeCTEa BENoYasT no-
EPBITHE OOHOTD MMM HECKOMNLKME KOMMOHEHNTOR OCanKa WoCnefyeMbi BEWecTaoM. Hanpymep, KBapuenkii
MECoK MNK erg 4acTe (HanpuMep, 10 r KBADUEBOrD MNECKd Ha TECTORYED KamMepy) MoryT DeiTe NPOnMTaMsl pac-
TEOPOM WCCMEOVeMors BelecTea B NodxoiAles PacTAODUTENS, KOTOPRIR 3aTeM MEeNnNeqH D YNapuBanT
pocyxa. MokpHTas Qpakuna MOKeT GelTe 3aTeM NeDEMELAHE C ChiDklM oCcagrkomM. KonHuecTao Necka o cMe-
CH MCCNenyemos BEWSCTED — NEcol JoNMHS GhiTh NEPMHATO BO SHAMAHKWE NDW NOSrOTOSKE SCA0KOB, TO 80Tk
CCAn0K AONHEH DRITE NRUMOTORNEH C MEHEW MM KONWUYESCTEOM Necka [B).

6.5.2 C nNpHpodHBMKE oCalkamMd HocneqyeMoe BelecTEo MOoET BbiTe BHECEHOD B BbiCYLUSHHYID
NOPUMIe OCANKA, KaK ONUCAHD BeIUE OMNA MCKYCCTEEHHOND OCANKA, MW NYTEM NepeMEUHBAHMR WCCNaOyEMO-
Mo BEWECTEA C Chipbll OCANKOM C NOCNSayIoWMKM nenapednes noboroe pacTeopdTend. MNoaxonawmme pac-
TEODUTENAMK ONA BHECEMHA WCCNedyeMBbY BRLUECTE B MOKDLIE OCANKK ARNANTCA ATAHON, METAHOMN, MOHO-
METHNOBLIA I0KMD ITANEHIMAKONA, OHMETHNOBRIA 30MD ITHREHIMAKONR, OWMMETANQOPMaMHD | TRUITH-
nexrnugone [S), [34]. TOKCHHHOCTE M NETYYECTE DACTBODHTENA W PACTEOPMMOCTE HOCNEOYEMOTND BEWECTES B
BLIGPAHHOM PACTEORUTENS DOMNKHE BblTh OCHOBHEIMK EPUTERMAEMK 0NA BRB0DA NOOXO0AWESrD PACTRODHTE-
nA. CnegyeTt yoenaTe BHAMAHME ToMY, YTO0R MCcneqyeMos BelwecTen, QobapneHsoe 8 ocagor, DeEno Twa-
TENLHO W DABHOMEPHD PACNPEOSNeHs BHYTRK ccagea. MNoeTopHse Npodel GCHOBHOMD GCaNKa A0MNHHE DRITE
NPCAHANWAMGCRAHE ANA NPOBEPKA KOHUEHTRAUMM MOCMNenyeMors BelecTssa o oCaqxs, a Tamke OnA onpe-
OEenaHMA oQHOPOOHOCTH PAcTpegeng A MCCNenyemors BeLecTea.

6.8.3 [(ocne BHECEHWA B OCAN0K WCCNedyesors BeWweCcTsa W NoJroTORKM NoBERXHOCTHON BOObI
HENATENEHD NOIBCAWTE MCCNeqyemMoMy BeWecTaY PACTDeNenHMTECA MEKOY 0CAOKOM 4 BOOHON daioi. He-
natensHo cOoenare aTo NpW TEeMNEpaType M asjpaguM, WCNoNEIYeMs B WCnETaduy. CoOoTEETCTRYHLLLEE
BOEMA JOCTHHMEMWA DABHOBECHA JABWCKT OT OCagdka W NPpHpodbl XMMPHECKOND DEWECTEa W MOMET COCTan-
NATE OT 4aco8 40 HECHONLEWXY DHEW M B PEARAK CNYYanx 40 HECKONBKMK HEgens 4 — 5 Hegene) [28][42]. B
OAHHOM ACMETAHMKY YCTAHOBNEHWA DARHOBECHA HE CHHOAKT, HO DeKOMEHOIVETCA WCNoNLI0BaTe Nepuog
YCTAHOBNEHWA PABHOBECHA 0T 48 4 00 7 gHed. B 3aBHCHMOCTH OT WENK MOCNeoBanua [HanpuMep, Barga
Oon#He OeiTe BOCCOAOAMEl YCNOBWA OEDYVHAOWER Ccpeik) OCcagor C© WCCNeayeMbiM BelWEcTROM MOMET
YPIBHOBEWHBATECA W BLlJEpRWBAETCA B TeHeHHe Bones ONWTensHors nepraga [11).

7 [lpoBegeHne HENLITAHWA

7.1 MNpegBapUTenbHLIA TECT

B uenax oNTHMAIALWA YCNOBMA peIyNETURYIOWErD TECTa (Hanpysep, AnA Bebopa KoMUEH TRALMH
HCCMEeqyeMors BEWECTES, NPOACNEHTENLHOCTH (aikl NOMMOoWEHAR KW BRIBEAGHHWA] MOMET ShiTe NONEIHD
NEOEECTH Npe0BADMTENEHOE WenkTadre. MooegeHye Yepeel (Hanpumep, Wibaradwe oCcanka, TO eCTe KOFOA
YEDEM HE JAPLEBAINTCA B OCAQOR, Y9T0 MOMET ObpiTe OOYCNOBMEHD NPUCYTCTEMEM XHMMHHECKOND BEUjEcTBES
WHNK HEMOCREOCTREHHS CAMMM OCAOKoM) O0MHHE GbiTe YYTEHO W 33peCTDHPOEAHD BO BPEMA NPEIBARK-
TeMeHOro TecTa. Maferadve ocanka TIOHe MoweT GbiTe MCNONLI0BAH0 B KavecTBe CyBneTaneHors napa-
METEA B NPEOBApMTENEHOM WCNETAHWM OME OLSHEE KOHUEHTRALWA MCCNEAYEMorD BELECTE ONA WeNonk-
FOBAHNA B MCCNenOoBaHWA DHOaKKY MYyNA LKA,

7.2 YonoBewAa Bo3OedCTEWA

721 MNpooonwMTensHoOCcTe SEassl NornoWweHnA

MoJoneTHEE CRrakyans NOOBEQrakTeA BOILeRcTEMIC WCCNEOYessoro BEWEeCTEa B BpemMA qrassl
nornowerda. Mepeei obpaley, cnegyeT oThHpaTe MO NPOWeCTarE 4 = 24 4 nocne Hadana pass Nornowe-
HiA. Daza NormowesHA gonxHa SeETE 3anyweda Ha cpok oo 28 gued [1], [6], [11], ecnui HeBoaIMOKHD Npo=-
LEMOHCTPWRORATE, 4TS PABHOBECHE GLING SOCTAHYTO panes. YOTOWYHE0E COCTORHKE BOIHWEIET, Korga:

= rpadpkk IABUMCHMOCTH K03 EALUMEHTa BUcakKy MYNALMKY B Kamgsid nepuog oThopa npod oT Bpemse-
Hi MApANNenaH ocH BPeMEHI;

= TP NOCNEQoBaTeNsHBIX aHANK3a BAF, npoBedeHHEE Ha ofpaiuay, BIATLIX C HHTEDBANOM HE Me-
WEE OBYK OHeR, cocTasnAoT He Bonee Yew £ 20 % goyr ot gpyra;

= HET HWKAKHX CYLECTEEHHBIX PaINWqHHi MEXTy ITUMK TREMA Nepyodamid oThopa obpaiuos (Ha oc-
HOBAHWW CTATWCTHYECKHE CRABHEHWA, HANPWMED OWCNEDCHOHHOTS W PerpeccHoHHons aHanwace). Ecnu cta-
UHMOHADHSE COCTORMME He BsUno JoCTAMHYTo 3a 28 gHel, dasa NornoweHna MoEeT DbiTe NPEKpAWEHa Ny=
Tén 3anycka diaskl BeigefeHdA, W BAF, soeT GoiTe BRMHCNEH H3 KOHCTAHT CEOPOCTIA NOMMNOWEHWA 1M Bbigg-
OEHAA (oM. 4.3-4.5).

7.2.2  [Npopon#MTensHocTs GE3sl BelBegeHHA
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Mepesip obpasey chegyeT oTOMpaTe NO NEoWeCTEHY 0T 4 00 24 4 nocne Hadvana daibl BslBegEHNA,
MOCKONLEY B Ha4anbHbli@ Nepnog MoryT NpoMsonTd OLcTpHe HAMEHEHWA B TEaHAx. Paly epBedeHHA peko-
MEHOYETCA NORKPALAaTE NWED KOMOAa KOHUEHTPAUHRA MCCNedyesons BelecTed coCTaenaaT meHas 10 % pap-
HOBESCHOW KOHUEHTEAUKE, NWGo No MCTeYeHnA 10 gHeld — MakCUMansHoR NponoesEMTensHoCcTH drase. OcTa-
TOHHBIA YPOBSHL BEWECTEA B Y8DEAX B KOHUE DAtk BLiBESOHAA HCNONLIYETCA B KAYECTEE BTODOH KOMEY-
HOMA TodkK, JaHHsd Nepydod MOseT DeryNdponaTeca NepUoGoM, B TEYEHWE KOTOROMD KOHUEHTRAUKA Hoone-
OYERONT BEWECTREA B YEPBAX OCTASTCA BuILE SHANKTMHMECKOND Npegena ofHapyeHHa .

T.3 TecToBRIR OPraHHIMI

7.3.1 HKonWdecTBO TECTOBRLIX YepReH

T.3.1.1 Honu4ecTeo Y4epEeld B ogHoM 0Bpazne Oon#Ho COOTRETCTEOBATE TAKOW MACCE THaHeH Yep-
BEr, 4To0RI MACCA WCCNeayeMoro BewecTea b ofpasye B HaYane ©aisl NOMoWeHHs W B KoHYE aiel Bil-
BEASHWA COOTERTCTEEHHD GhiNa IHAYMTENEHO BhIWE Npedsena oDHapyMeHks AN WCCREdyemMorD BelecTEa
B GUONOrMHEckoM Matepdana, B ykazaHHbix cTaauas as nornolleiis H BuBeleHrA KOHUBHTDaUKA B Tad-
TOBBIX MEBOTHELE, KaK NPaBUno, oTHOCHTENLHD HWakaa [E[8).018]. Tak kak HHIWBNOYANEHER BEC ¥ MHOTHX
BMOOE BOOMEE ONWIOXET odads Man (5 = 10 wmr ceiporo Beca gne ogHoro Yepea gna Lumbrculus variegatus
W Tubifex tubifex), 9epEr W3 0OHOR TECTOROW KaMEpE MOMYT BRTe OOBLEAHHEHE ONA BIEEIWMEBAHWA 1 AHAMK-
3a WocnedyemMors BewecTea. ONA TECTOELK BWASE © DONBWHM HHIWBWOYANEHGIM BECOM [HaNpAMED,
Branchiura sowerbyi} MoryT GeTeE MCNONBIoAAHEI NOBTOPHEE NP0, COQEepHaLLME MHOKBHOYANLHYIO 0000,
HO B TAEWX CAYYaAY KoONAYecTBO NgoD LonmseHo OeiTe yEemMHers no 3 % ana Tode otfopa npot [11]. Coua-
KO CRE0YET OTMETHTE, 4To Branchiura sowerbyi He Dein BenioYer B Mesnadoparoprbl i TecT [12], W noaToMy
HE PEKOMEHGYETCH ANA MCNoNsI0EAHKA B KAYECTEE NPEANOYTHTENEHOMD BUOA B DYKCRCOCTRE.

7.31.2 CrnegyeT WCNONBIOBATE YEpBEH GOUHAKOBOTS pasmMepa (anAa Lumbriculus vanegatus ow.
nprinomedis A). Hepau Gonsibl GeTe NOAY9eHB W3 OOHOMD HCTONHWES M DbiTh BIPOCHbLIMKY WAH EDYIHBIMKA
oCoDAMA OOHCA BOIPACTHOW MEYNNE (CM. NprNoxeHre A). Bec ¥ BoapacT oCobH MOryT OH33aTh CYLWECTBEH-
HOE BAMAHWE HA BENWYKHE BAF (HaNpHUMeD, Ha-1a painu4Horg Coaepsanua NMNAO0B WANK HANWHWA And ),
ITH NapaMeTpl JONKHE GbiTh TOYHO 38PEMMCTpYpoRanel. MR MaMepeHdA CpEOHEro Chiford W CyXors paca
NoOeEGopRyY YepECEi CNEqYeT BIEECHTE A0 HAYaNa WCTLITIHWA.

7.31.3 Ans ssgos Lumbriculus varegatus o Tubifex tubifex so spesa TecTororo neproga omkaa-
BTCA WX BOCNpOoWMInogoTes. OTCYTCTEWE BOCNPOMIBCOCTREE 8 HCCNedoEaHk BUoarEyMy NALWK 00MHMHD BT
FADETHCTRAPOBAHG M YYHTEIBATECA NDH MHTERNPETALUWK PEIYNLTATOR WCNETAHWA.

7.3.2  3arpyaka 4epeel

7.321 Bricokde COOTHOWEHHA HYEpBA—OCAN0K H Y4EpBH — BOOa O0MEHbl DniTh HCNONbI0BAHGI
ANA TOrD, 4T00E CEECTH K MHHMMYSY CHAMEHWE KOHUESHTPAUWK HCCMNEgyeMOoro BEWecTEa b oCanke ao Bpa-
mA Hasel NoMoWeHKs |1 MIBeHaTe CHUMEHWA KEOHUEHTDAaUWY PacTROPEHHOND EMcnopoda. BebpadHee Be-
NAYHHE JATPYIKKM JON#HL TAKKE COOTEETCTEOBATE ECTECTBEMHMOW NMOTHOCTH MOCENEHWS WCMONLIYEMOoro
Buaa [43). Hanpuwmep, ona Tubifex tubifex pekoMedgyeMuie HOPMEBl JArPYakK cocTasnamwT 1 — 4 Mr TE3GHK
HYEPBR [MWBOMD BECA) HA MpaMM Cceiporo ocaaka [8], [11]. MoTodsmi [1] 4 [6] pekomesgyioT HOpel 3Arpyas9
HE Sonee 1 r cyxoro seca TEadd 4YepBA wa S0 ¢ opramsdecsoro yriepoda &8 ocagke gnAa Lumbriculus
variegatus.

7.3.22 HepelK, KOTODBIE GYOYT WCNoNLI0BAHE B WCNLITAHKE, YOANAKT HI EyNbTYPE NpOCeHEd-
HAEM KyNeTUBALKOHHONR cpedk. Hepeel (BIpocnolx Wy Doneu-y YepBeil Ges Npradakos Hegaeqen dpar-
MEHTAUMK) NEPEHOCAT B CTEENAHHYID NOCYAY (HanpyMep, Yawkn MNeTpr), cogepwallyio YMcTyio Bogy. Ecnd
YCNOBWA WCNBITIHWA OTNWYAKTCA OT YONOBWA KYNETHEHPOBEAHWA, DEKOMEHIYETCA WCNOMNLICBAHME 24-
4acoeokh dradkl akknMMaTHIaynd. MNeped sasewrBadHeM HWabTO BOAB YOANAKT K3 Yepiei. 3TO MOWMHD
CaanaTe NyTes SEYPaTHONS PAIMELWEHWA YHEDEal Ha NPEdBapUTENBHD CMOYEHHDR ByMare. He peroMaigy-
BTCA WCNoNLICBEaTE NOMoWanlyss ByMary OnA BeiCYWHBAHWA YepBef, NOCKONBKY 3TO MOHET BelaBaTh
CTRECT MNK NoBPEXIEHME YEpEEd. PRrOMEHOYETCA MCNONS3A0BATE HEBRICYLLUEHHBIX YEPERRA, COCTARMARLLIKY
npHsepHe 1,33 yenesch Bromacce. JononHUTENbHEE 33 % COOTRETCTEYHT PAZHWLE MEMLY BECYLISHHBLIM
W HEBBICY LU EHHEIM Yepeen [28].

7.3.23 B Hadane dradkl Nornowedka (DeHe O MoneTaHkA ) TeCToRbIE OpraHd3Mel YEansoT KWa k8-
MEDE AKKNHMATAIALAY ¥ CNyHaiHEK obpaiom pacnpegenaAnT B eMEOCTAX (Hanpysep, Yawed MNeTpr), co-
OepwallKy DERoHCTRYWDOBaHHYD Bogy, NyTem AoBanneqna rpynnel W3 Qeyx Yepaei 0o Tex Nop, Noka kas-
Obid cocyn He ByoeT cogepsate 10 Yephel. Kasgyio M3 JaHHLX TPynn 4epeeid 1aTteM CnyYalHo nepeeodaT
B DaINHYHLIE TECTOBRE COCYOBL, HANDMMED, C WCNONBICBAHKER MATKOMD CTANBHOND NEHUETA. TECTOBBIE G-
CyOkl 3aTes dHEYEHpYIoT B YCNOBAAX WCNkiTaHHA,

7.3.3 Kopmnexue

B cEAIM © HAIKAM COOBPHAHWEM NMHTATENbHLIX BEWECTE B WCKYCCTREHHOM OCA0KE OCAOoN OCMMEH
BTy KOHOWUHWOHKPOBaH 38 CHET WCTOMHWES Nwk. Ona Toro 4Tobbl He DonyCcTHTe OWWikd Bo3gedcTBNA Ha

&
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TECTORLIE OPTAHKAME, HANPKMED, NYTEM BRODDOYHOID KODSANEHNA HEIATDAIHEHHON NHWER, NAWwa, Heobxo-
O¥MaA OnA pasMHOEEHHA W DOCTa TECTOBLX OpradMaMoe, 0on#Ma DelTe Jobasneda K 0cagry oguM pad ne-
FE0 WNH B0 BPEMA BHECEHWA WCCNEdyesors BEWECTRa (NpHnoweHWe ).

7.34 CoOTHOHUEHWE GCalok-ao02a

Feromengyeos cooTHOWEHRE ocagos-ao0a cocTaenset 1:4 [45]. Jansoe cooTHOWEeHWE CHMTaeT-
CA NPWroOHEM ONA NOOLERHAHNA KOHLEHTPaUMK EMCNopOaa Ha COOTBETCTRYIOWEM YPORHE W NpedoTEpa-
WEHAA HAKOMNEHWA aMMA3ED B HAGOCaO0YHEE  CNoAX Bodk. COoOepHaHde KMCNopoda B BhilLenesanmy
CNORAX BoAL CNegyeT NoQIeE+HMBaTe Ha ypoBHe He medee 40 % HacklWweHnA. HagocagodHse cnov eods 8
TECTOBLIX COCYOaR OON#HbLI GbiTh AKKYPATHD a3pHMpoBadbl (HANPWMED, 2 — 4 NydsipbEa B CORVHEY) © NOMO-
Wk NWNeTid MNacTepa, pacnonomeHHon NEWMERHD Ha 2 CM Buille NOBSPXHOCTH TPYHTA TaK, YToDkl MAHK-
MUIKPOEaTE B3fanTeiBaHWe ocagea.

7.3.5 JoesweHne 1 TeMNepaTypa

PoTonEpHMog NPM KyNETUBAUKK W NPoEEOSHHN MCNbITalke cocTaenqaeT 16 4 [1], [6]. MHTEHCHEHOCTE
OCERWEHKA B TECTOBOH 30HE JOMEHA COXpaHATLCA Ha ypoede okong S00-1000 nk. Temnepatypa OonmwHa
cocTaenATe (20 £ 2) "C Ha npoTAMEHHHY BoBMD TECTAa.

7.3.6 TecToRbIE KOHUEHTRELMM

gy TECTORYID KEOHUEHTRALMK (KaK MOXHo Donee MWM3kyo} MCnoNeayioT ANA ONpenensglneg KMHETH-
i NOTNOWEHWA, Tamke MoweT OwiTe WCNONbLIoBaHa BTOpaA (DoNes BLICONARA) KOHUESHTDALKWA [Hanphmep,
[4E]). B raxkom cny<as ofpasysl oTOHRAKT W AHANKIHPYHT B DABHOBECHOM COCTOAHKMM MNK NO NDOWECTEMH
28 OWel ganAa nogreepxgedda Toro, 4To BAF oueHWBaETSA No HAMMEHEWER KoHUEHTPauMH [11]. Hantono-
WY KOHUEHTRAUKK CNeayeT peiSHpaTe Tak, YToOk MCKNOHKTE HEMATMBHOE BO30EACTENE.

Mpusmep — BuiGuparom ApumepHo T % HAUMENLWEH U3 UIEECIMHLIX XDOHUMECKUX KoMUeHmpayud ECy
KAk Mpouzaodisx Uz COMNMasmome WUy uccnedooaduld morcUYHOCmU.

HausmeHsluan TeCTOBAR KOHUESHTPAUWA DONKHA GETE IHAYATENEHG BEILLE, Y8 NPEIEn aHankTHYE-
CHOMD CEHapyHeHHA BEWECTES B ocagkax W Bronorddeckky ofpasyax. Ecnk addesTHEHAA KOHUEHTpaUMA
HCCMNEayeMars BeWecTeEa GNKaka K aHanWTHYeckoMy npegeny obHapyeHna, peRoMeHgyeTcs MCnoNe30Ba-
HKEE MADKKPORAHHOMD MCCNeqYERMONs BRLECTER C BRICOKON YORNBHON PadBoakTMBROCTEID,

7.3.7 TecToBE W KOHTDONbHLIE NOBTOPHES NEoEE

7.3.71 MHHAMANEHOE KONHYECTEO TECTORLE NPod GNA KHHETHYECHHE W3MeDEHR JoMmsHo pas-
HATECA TPEM ONA Eawgol T4k othopa [11] B Tededre Bced daikl NOMOWESHKA ¥ BelBEOEHA. Takse cne-
OYET WCNoNE30EATE JONONHATENEHEIE NPOSL, HANPWMED, OMA NONYYEHHA OoNCNHHTENbHLIX JaHHbix. OnA
hass BLIBEZEHHE COOTRETCTRYIOWES KONWHECTED NOBTOPHEE NPpoE roTOBMTCR C OCaakoM, HE COOEDHALLIMA
MCCAEQYEMSTD BEWECTEA, W HAZOCAAOYHON BOACK Takum obpazom, 4Tolsl NogoNsITHRIE OPraHMIMB! BOITM
DT NEPEHECEHE] W3 TECTOBLIX COCYO0R B COCYOR, HE COQeDMallWe WoCNedyeMoro BelEcTEA, MO OKoHYa-
HHK deaskl nornoweHan. OGWes KoNWYECTED Npod OoMMHO OwiTe QOCTATOMHEIM ONA $assl NOrMoWeHWA |
A BeBEOEHMA.

7.3.72 Hepew, NpeddaiHaHeHtble 4nAa oTéopa npob 8o speMA ask BLlBEOEHHA, MOryT ObiTe
NoMELLEHEI B O0dH GONBWOH KOHTEAHED, COQEMEHaLIMA ocanor ¢ WCCNEdyeMblM BEWECTEOM W3 NADTHW, KO-
TOPYID MCNONS3YIOT ONS WIMEDEHHA KMHETHEW Nornowe-us . Heobxogusmo npogeMoHcTpupoBaTe, YTo yonos=
BAA WCNBITAHKHA (HanpimMep, mybyia ocagka, coOOTHOWEHWE OCadoKk-Boga, Jarpyika, TeMNEeEpaTypa, kavecr-
BO BOObI) COMNOCTARMMEI C YCNOBWAMK ONA Npod, NpegHasHadedHsx GnAa @adel nornowaHdd. 1o okoHYaHmn 9
dhass NOMMOoWeHHdA Boga, ocagos W obpailsl © YepaAsMK JoNHHE BbiTe OTOOpAHEl M3 JAHHOMD KOHTERHEDA
GNA aHANA33 W AOCTATOYHOE KONMWHECTRE0 KPYNHBLIK YepBein G283 NpYaHakos HefapHel DparMedTanyMM qons-
HO GbiTh AKKYRETHO YOAMEHD W NepeHeceHD B oDpaiubl, NOOroTOBRNEHHEE OMA $akkl BRBEISHWA [HaNp-
MED, Mo QecATs oCofen Ha ogud obpasey).

7373 Ecni wukakod gpyrol pacTEOPHTENL, NOMHAMO BOOL, HE HCNONBIYVIOT, HAK MAHWYM, Q&=
BATE NOBTOPHLIX NPOE ONA OTPHUATENEHOND KOMTRONA (HE MeHes Tpex Npod B Hasane, Tpex — B kolue da-
Ikl NOTACWEHWA W TPEX — B KOHUE $adkl BeIBEOEHWA) ZOMEHEl GhiTe oToOOpaHsl ONA SHONorMYEckoro | dguo-
HOBOTO aHanyia. EcnW OnA BHECEHWA WCCNEIYemMons BRLIEcCTEa MCNONBIYICT KaxoR-nkbo pacTROpUTENL,
CrneayeT NPoB0gWTE KOHTROMNL © DacTBODHMTENEM (HE MEHESE TPEX DEMNHEALWA B HadYane, TPEX — B KOHUE
draak NOrNOWeHKA ¥ TREX — B KoHUYE (haisl BeBegenqd). B aToM cnysae no kpaliel mepe 9eTeiDe NoaTop-
Hile Npobel ANA OTPHUATENBEHOMND KOHTRpoNS (023 pacTeOpUTENA] J0NHHE BeiTe NpedcTasneHs Ana oTGopa
npof B korye datel Nornowedra. JasdHse NoaTopHeE NPoSe GoN#Hel GETe GHONOMMYEcKH COARMHHME! ©
npobasK ANR KOHTPONA PACTRCDUTENA B UENAX NOMyYeHHA MHEOPMaLHA O BOIMOKHOM BIHAHWA DACTRODK-
TEMNA Ha TECTOELIS OPraHkdIMel, Bonee nogpofHan WHpopMadns NpHBegeHa B NpunoseHnn C.

7.38 HacToTa HaMepeHiid Ka4ecTEa aogk

B teseHue dhaibl NOrMOoWeHAR W §askH BeBEeHWA JonEHEl DblTe H3MEDEeHE No KpadHed Mepe cne-
OVIOLWHAE NApaMETDE KEAYECTES ANA NOBEDKHOCTHON BOgkI
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« TEMNEPATYPE. B OOHOM COCYOE ONA KawO0ro ypoRHA 003k B O2He OTOOpa Npob ©» B 0QHOM EOM-
TRPONEHORM COCYOE OOMH Ra3 B HEQEND, 4 TAKKE B HAYANE KW KoHUE a3 NorNoWeHKA KW BelBEGEHKA] TemMMe-
paTYpa OXpYHAINWER Coedskl (B BOANYXKE MMM BOOAHON SaHe) WNK, HANDUMEeD, B O0HOM PENpeISHTaATHEHOM
TECTOBOM COCYOE, HENDEPBIBHD MNK ¢ Y3COBRIMIA MHTEDRAMAMA,

« PACTEOPEHHEIA KMCNODROA! 8 OOHOM COCYOEe ANA KAMOOTD YPOBRMA 0036 M B OOHOM EOHTDOMBHOM
Cocyne B neHe 0TOopa Npobel, BIPAXISTCA B MANMANDAMMAY HA NUTR WM NPOUSHTAX BEMHYMHEl HACK LLLEHKMA
BOAOYKOM,

- MOOaYa BOIOYEA. KOHTROMNKMPYIDT N0 KPAAHEH MEPE OOHH A3 B A2HE (N0 pAB0HMM GHAM) 1 KODPeK-
THEVIOT MO MEps HechxoOHMOCTI,

- pH: B OOHOM TECTOROM COCYOE ONA KAMOOM YOOBRHA 003k B 0edL 0TOOpa npobel W OOOM KOH-
TROMBHOM COCYAS OO0WH DAa3 B HEDEM0 W B HaYane | koHue das NormoedKs M BbiBeeHWs;

- 0DWAA MECTEOCT BOOLL KAy MUHMMYRM, B OOHOM TECTOROM COCYOE W OOHOM KOHTRONBHOM COCYOE
B HaYane | KoHue Gas nornoweHna W BelBeOeHHa, BEIDAASTCA B MUNNWrpammax Cald, 1a nvTp,

« OPWes COORQMAHNE AMMMHAKS: KAK MAHHMMYM, B OOHOM TECTOROM COCYOE W OOQHOM KOMTROMBHOM
COCYOE B HAYANS W KoHUe £ad NOrMoWeHnA ¥ BeBS0eHHRA, BeiPAEASTCA B MANNUIgaMMas Ha Nt MH: wnu
MH3 Nk oSWwers asoTta = M.

8 Ortbop npob w aHanKz2 YepBeld, ocanka U Boabl

8.1 Mpaduk oTHopa Npod

811 Mpusepes rpadugoa oTbopa npod anA 28-0HeBEH0R $aikl NOMOWeHKS 1 10-0HesHoR dadkl
BhIBELEHKA NPHEEGEHE B NDWNOMEHRH E.

8.1.2  OrhypaeT npobbl BOOLI KW SCANKS W3 TECTOBRX KEMEDR ONA ONPESENSHKA KOHUGHTEIUMA KG-
Cchegyemors BelecTEa 40 BHECEHWA YEpRER W 80 BpemMa ais NormoweHda W $ase BeBsaesnd. Bo spema
WCMBTAHRA KOHUEHTPALMI0 HCCNeqyeMoro BEIUECTEa ONDEASNAKT B YEpBAX, OCATKE W BOOE B LEMAX MOHM-
TOQMHIE pacnpedenesis MCCNedyesond BEWECTEA B KOMNOHEHTaX TECTORDA CHCTEMbI.

8.1.3 Obpazyel 4epeel, OCAnKa ¥ BOObl OTEMDEIOT, K3k MAHAMYM, WeCTe pas B TeHeHHe fadel No-
FMOWEHMA 1 Tacss Dalsl BelBEIEHNA.

B14 Orbhop npol NpogonwaoT 00 Tex Nop, NoOKA He YCTAMOBMTCA NNATO (PaBHOBECHOR COCTOA-
HAE), MNK B TedeHke 28 gHed. Ecnd nnaTts He BN QOCTHHYTO B TeHeHde 28 gHeR, HaqdiHawT ¢asy oLbe-
oera. 0nA Hadana daisl BeBe0eHus Yepeei NepeHocAT B coCyOkl, cogepwawne HeobpaboradHsid wc-
CRNEgyemMala BELECTBOM OCanor  Body (4.4=4.5).

B2 OThop W NnoaroToBKa nNpod

8.21 MNpoGel B0dE NoNyYSoT QeKanTagked. oTOWPaT cHdpoHOM WNW nineTksl. Obber npodi
Aorm#eH BbiTh JOCTATOMHEIM N8 HIMEDEHHA KONWYECTEa WCCNEdyeMoro BEWLecTea B HEMA,

822 CCcTapwyocs HAoocaqoqdHYKD BOQY AKEYEATHD CNMBAKNT WNK OTEAYMBANT W3 TECTOBON KamMe-
pel. MNMpobe ocanka cnegyeT oTOWMDETe OCTOPOWHD, OKAIBEAR MUHWMANLHOE BOANSACTEHE Ha Yepaai.

823 Bo ppema otbopa Npodel BCEX YepBEA YOANAKT M3 TECTOROMD COCYOE.

Mpumep — Cycnexndupyiom ocadox ¢ Hadocadoynol 80dol U NEPeHOCAM CodepmuMoe Kandozo cocyda
8 NmoK, 3a3meM SLIBUDaom yepeel © MOMOLLHY MAZHO20 CMansHO20 NuHLema. Yepeed Buicmpo npoMeiea-
MM B000U & MENKOM CITERMTRHNOM WU cmansHow mormre. Habeimor gaoder ydammom.

JaTemM Yepbed akKypaTHO NeEpeHoOCAT B NPEdBapHTENEHD BABSWEHHEE COCYAR ANA BABSWWBAHKA.
Yepoed ;aMOopadueaoT (HanpuMep, Nod TEMNSpaTyYRe MEeHes WNW papHdol MuHyc 18°C). Hanudue W konM-
YECTAC KOKOMOE WMMK IBEHUNEHLIN OCO0eR O0MeHe OkiTe JADerdcTRUMpOBaHO.

824 B oGwemM cnydas 4e2pBd O0NMHE ObiTe BIEEWEHE K 3aMOpOMEeHsl Cpaly nocne otéopa
NPOSE: B2a NPOYMCTE KHLWSYHMKES ONA NONYYeEHUS KOHCERBATHEHONS adayerna BAF, KOTODLIE yYuTRBaET
FAMPAIHEHHOE COOeDMMMOE KMWSYHWKS, ¥ ONA NPE0oTELaWEHHA NOTepk TENa Npd NPoUMCTES KMWEYHMKS
[8]. MpeononaraeTch, 470 BewecTEa © logk,, = 5 He DyOyT aHAYMTENEHD BHESAKTLECR B TeYeHKe noboro
MNEpUMoa GYUCTEM KHWSYHWES, B TO BpemMa Beweactea ¢ logk,, < 4 MoryT DeiTe YTRAYSHE B 3AMETHBIX KOMK-
yecTeax [27].

8.25 Bo apemA Daibl BeBEOEHWA YE0EBK CAMA NDOHHLAKT KMWLEYHHE B YMcCTORM Ocagee. 3To oa-
HAYAET, 4TO MAMEDEHKA HENOCPELCTEEHHD Nepen Dalol BRIBEASHNA BENIOYAINT JArPAIHEHHOE CO0EDHMMOE
KMLLEYHMED, B TO BREMA KaK NPpegRonaraeTcs, dYTo No NPpowecTery HadaneHs 4 — 24 4 dajel bulbegeHKuA
AONBUAA YacTh JATPAIHEHHOND COOELMMMOND KMWeYHHES By0eT IamMeHeHa YwcTein acagwom [11], [47]. Hou-
UEHTLAUWA B YepBAX B naniond obpasue mokeT OpiTe PACcCMOTREHA KAK KOHUSHTDALWA B TEAHAK Nocne npo-
YMCTEM kdWedsuia. [0na yyerta paibapneqda KOHUeHTRaUrH HCCMeayemMoro BelacTBa HeJIarpAIHeHHbIk
OCAAKGM BO BpEMA (haik BsIBEIEHHA BEC COOSLEMMOrD BAWEYHKEa MoKeT BhlTe OLEHEH KaK COOTHOLLISHME
HHBOTO/MHHEDANMACBAHHOID BECE YEDBEA WM CYXON MAHELANMAI0EAHHOID BECA Yepan.

10
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826 Ecnd UenNk KOHKPETHOM WCCNeNoBaHKa JaKNI0YaeTeAd B MaMepeHyd BrogocTyNHOCTH 1 M-
THHHOMD OCTATKA B TEAHAX TECTOBLIX OPraHydIMos, To No Kpadsel Mepe nodBelGopKa TeCTODLIX ODradnImMon
[HANPWMER, W3 TPEX ACNONHATENEHLIX PENAMEILWA) OTEMPaeTeA B0 BpEMS PABHOBECHOND CocToRMWMA. MNog-
BIGOpKa O0MMHE ObiTe BIBEWEHA, OHHMIEHa B YHCTOH BOJEe B Tededde 6 4 [47] W BIBeWeHa cHOBa nepen
NpoEeneries asankaa. Jadkeie 0 Bace YEpEA W KOHUEHTDAUKWK BEWECTES b TEAHAX ¥ DaHHOR NoaBsGopKM
FATEM MOMYT GbiTh CONOCTABNEHEl GO IHAYEHHAMH, NONYYeHHLIMA K3 HECUKLWEHHBIX Yepeeh. HYepaei, npeg-
HBJHAYEHHBIX ONA WIMEDEHWA BRIBEOBHKWA, HE HAZO0 CUMLWLATE 00 Nepesoda B YWCTHA oCanor OnA yMeHb-
WEHKA oNoNHWTENEHOND CTReCCca ANA OpraHdasa.

8.2.7  [lNpeancHTHTENRHO NPOBOOWMTE aHANHI BOObl, SCagka W CDpPaJUoE YepBei HeMeaneHHs (To
BCTh B TEHEHWE O0HOMD — OBYX OHEH) Noche oTEopa b Uanay NpegoTepalleHing Jerpagald Wnd goyrke no-
TEpl, A TAKKE PACCHWTHBATE NpAMEDHERE CHOPOCTH NOMMOWEHAA 1M BRIBEAEHKA BO BOEMA NPOBEOEHWA HWi=
NblTaHKWA. HeseaneHHbLid aHand3 Takke NoagonAeT HIGewaTe A0epkd B ONpedenedid MOMEHTa OOCTH-
HEHHAA NNATO.

8.2.8 Ecnd HEBDAMOMHO NPOBECTHA AHANAZ HEMeOneHHe, NPods HeEoGXoQWaMD XPaHHTeE B HAONE-
WAy yonoerax. MedopMagqis o cTabrneHocTH W HEANEMALLKY YCNOBWAY XPaHeHHA KOHEDETHOMD WCCne-
OYEMOro BelWacTaa cnedyeT NonyYydTe Neped HAYanoM WMCcleqosaius (HanpuMep, NpogonEnTensHocTE |
TEMMNEQATYPa *paHEHWA, NPoUENyPa IKCTPakUkE 1 np.). Ecnu Takaa mefopmadus oTCyTCTEYVET, 3 88 Hanw-
Yig HECOROOWMS, KOHTROMEHBIE NPOGE © WCCMEOYeEMBEM BRWECTEOM WCCNedyeT NapannensHo Ans onpe-
QeneHHA CTAGHNEHOCTA NPH XP3HSHAW.

8.3 Ka4ecTeo aHanuTHHEckors sMeToaa

831 [(ockoneky BCA NPOUEOyEa MO CYLWECTaY PeryiMpYeTeA TOMHOCTED, NPEUM3IMOMHOCTEID M
HYBCTEATENEHOCTEIG AHANWTHYECKOTD METO0E, WCNONLIYEMOrD ON8 GNDEgeneHHa BelecTEa, He0BxagHsmD
IECNEPUMEHTANEHD NEPOREDHTE, Y4T0 TOHHOCTE ¥ BOCNPOMIB0SHMMOCTE PEIVNLTATOR XHMHYECKOrD aHanwmaa, a
TAKME WIBNSYSHAA WCCNedyeMoro BeWscTaa 1l Npod BodR. OCaAdKa W 4EpBEF NOOXOOAT QN8 KOHKPETHOTD
MaTaga. Tawe HeobxodWMe YOOCTORERHTRCA, Y10 MCCNEedyomMOs BRUEcTBO HE ONPEedEenseTch B KOHTDOM:-
HblX COCYOAX B KOHUEHTRAUWAX Bhilwe $oHoBsE. MNpd HecxodWMocTd sHabeHnA Cu, T M Oy HCNpaBnamT o
YHETOM HIBNEYEHWA W POHOBLIX IHEYEHWA B KOHTPONEHEX npobax. Boe npobk Ha NpoTAEHKK BoRrD WMCNki-
TawuA chnedyeT obpadaTeBaTe Tak, 4Tobbl CEECTH K MAHHMYMY 3ArPAIHEHHR W NOTEDW (HANDHUMER. b pa-
IYNeTaTe ageopiUudK MCCNEaYEMOrD BEWBCTEA Ha YoTpoRcTEEe anA oThopa npob).

8.3.2 Oowee HIaNesYeddeE 1 HIBNEYeHe KCCNedYeMoro BEWECTEA M3 ORTaHKHaNEa Hepen, ocagka,
BOObl W, BCMH WCNONB3IYVIOTCA, W3 NoBYWe: ¢ abcopbedTamK GNA yoepHaHHA HCNapAKLWETSCcA MoCnedyemMoro
BELBCTER, ACNMHE OkiTe JADEMACTDHPOEaHSE H NPUBEOEHE B HTOTOROM OTYETE,

8.3.2 T(ockoneky pEKOMEHOYETCA WCNONBIOEATE MAPKWMPOBAHHBIE BEWECTEA, MOMHD NPOBOOWTE
aHanua Ha bWy paguoaETWBeHOCTE (TO BCTh WOKOOHBIE NPOOYETL W NPOOysTel pacnaga). OoHako, ecnd
ATO AHANATHYECEW BOIMOHHO, KONWYECTEEHHAR OUSHKS HCKOOHOMD BRlWEecTBa W NPOAYEToR pacnaga & pas-
HOBECHOM COCTORHMK MKW B KOHUE Dazsl NOMMOWEHMA MOHET NPEaccTaskTs BaXMHyio Mediopmauwio. Ecnw
NMAHKEYETCA NPoOBCoWTE TAKAE WIMEDEHWA, Npobbl DomkHel BalTe NOGBEPTHY T COOTEETCTEYIOLIMM NDOLE-
OYpaM JRCTRAKUMA Tak, STobbl MOMHO BuiNo oNpefendTe oTZENLHO KONHYEcTad MCHOOHOMD BRlwecTea. Ko-
rga ofGHapyMeHHLIe NPoaYKTe pacnaga NRpeACTAENAKNT IHAYUTENEHEIR NPOUEHT (Hanpusep, Sonee 10 %)
FAOKCAKTHEHOCTH, MIMEDEHHON B TECTORLIX OPraHKIMAY B DABHOBECHOM COCTOAHKM MNM B KOHUE drasel no-
MMOWeHKA, PEEoMeHyeTeA BOenTWPHUMpoBRaTE TakKWe NpodyrTel pacnaga [5].

8.3.4 Maaa HHIKOH WHOWBAOYANLHOE SHOMACCE YacTo He NPeSCTABRMASTCA BOIMOWHLIM Onpane-
NATE KOHUSHTPAUMID WCCNEOyemMore BEWeCTEa B KaMdoM OTOENBHOM YEpBE, BCNK HE WCHOMNBWKT BAg
Branchiura sowerbyi (40-50 sr ceiporo seca #a ogHoro d4epaa) [11]). Taeus obpaaos, ofbeguHeHKe opra-
HHIMOB B NPOHIBEONEHYKD DRIGOPKY W3 JaHHOTD TECTOROTS COCYOa ABNASTCA NPHEMNEMBIF, HO ITO HE Orpas
HHYMBART MNDWMEHEHWE CTATWCTWHECKME NMPOUEOYE K JaHHOMY Buay. EcnM KOHKDETHBIE CTATHCTHYECKAE
NEoUenypb W MOWHOCTE ABMAKTCA BAXHLIMN YCNOBWAMK, T JOCTATONHOE KONHYESCTES TECTOBLIX MHBOTHEIX
WHNK penndEauWd gna pasMelleHds Renaemol BuiGopin, obecneYedds cooTaeTCTEYWER NpoLeay Pkl M
MO HOCTH JONHD DbiTe BENYEHD B MCNBTARWE,

8.3.5 PekoMeHayeTos BelpawaTe BAF B ka4ecTBEe 22BMCHMOCTA OT obwWero Mueoro seca, obwers
CYXOMD BECa W NpH HEOSR0OMMOCTIA (HANPHMED, ONA CHMBHD NANOOHNLHEIY BSWECTE] I3BHCAMOCTI OT CO-
SEDWAHWA NMENMGOE W obWers cogep#andia OpraHydYeckoro yrnepona s ocadke. OnA onpegencHya oogeps-
HAHKUA NANHGOE CNeayeT WCNoNbB30BATE COOTBETCTEYIWWE MeTodw: [48], [49]. B kadvecTee cTaHOapTHOD
METO0A PEROMEHTYETCH JIKCTpARUHA snopodropmon/MeTanonom [48], [50]. YTobul wabewaTe HononeaoeaH A
KNOpCofepdalydy pacTeop|Tenad, MoEeT ObiTe WCNONBEIOBIHE MEeXOyYHAPoOHIA MoJWdHEAUKA MeToaa
Enas v Oadepa [S0]. kak onwcawo & [51]. MNMockonbey DaiNHYHLe METOOR OAKT HEOQMHAKDBEE 3HAYEHHA
[48], axHo nogpobHO aHATL XapakTEPHCTHEA WCNoNLIYERMOrD MeToaa. Ecni BoamMosus, TO CTe NPW HanM-
YW QOCTATONHOND KONWYECTEA TEAHA YepeEs, CogepsaHne NUNOoE HIMepsIoT B Tol we npobe unw ascTpa-
THpYHT TaK M, k3K U QN8 NpOBedeHds aHanyia WeCnedyemors BewWecTea, NOCKoNbLEY NANWMOE YacTo Gore-
Hil BeiTE YOaneHbl M3 IKCTRAKTE NPW NPOBEOEHWA XpoMaTorpadr4eckoro asanyaa (9. Teu He MeHes yene-
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CoOBPaZHD MCNONLICBATE AKKMMMATUINPOBAHHEIE KOHTPONEHLIE OPradMaMel, N0 KPAAHEA Mepe B Hadane
MW WENaTenkHo B KoHUE diask! NOTNOWEHKA 00A KIMEPEHHA COOeDMAHWA NUNWA0E, HANPUMED, B TPpEX of-
paalax.

9 J[aHHbie W OTHET O NPOBEAEHHH HCNLITAHWA

9.1 ObpaboTea peIynLTaTOR
Kprayio NOrMoweHHs HCCneqyerMors BEWecTBa Nony4ainT NyTemM NocTRoeHnA B apudimeTHdackoli
LWIKAMNE IABMCHMOCTH KOHUEHTDAUMM MCCNEOyeMors BRLecTBa B/Ha Yepadx Bo Bpesa adsl NornoweHy s o1
BpameHid. Ecnn ¥pHEaA JOCTWIAET MAAaTts, Bel4McnAKT BAF.: B paBHOBECHOM COCTORAHMI:
= Gy B pAEHOBECHOM COCTOAHKK MNK Ha Z28-R geHb (cpegHes),
- C, B paBHOBECHOM COCTORHHK HNK Ha 28-0 0eHe (CpegHes).
K,
OnpegenainT BAF; kak oTHOWEHWE — . K Ha8 NRABKMIO, ONPedenfinT HM3 KDWBCR BblBedeqHuA {To
.'I'
BCTE MEAdKEE JAEACHMOCTH EOHLGHTPALKWK HoCnagyemMoro BRLUSCcTES B Yepaax OT BpeMeHd Bo BpeMA dadsl
BRIBEAEHKA). K: 3aTEM DACCHMTRIBRIOT W3 KMHETHEM KpWMBOR nornowedus. NpegnodTuTensHei meton gna
nany<4esna BAF,: W koHeTanT k. ¥ K, 388N049a8TCA B HCNCNLI0BaHKK HENHHERHOND METOOa OUeH KK [NpHna-
#eHue B). Ecni kMHeTHES aikl DLIBEIEHWA HE NepBoro Mopagka, TO CNedyeT WCNoNLI0BEaTe Dones Crom-
Hele mogens [25], [27], [52].
DaKTop ayMynAauKy 8 Guote-ccanke (BSAF) cnpenenawT nyTeM Jenedua BAF. va cogepsadne
NWNKACE B Y8pEe W ofWes COOepMaHie opraHndeckars yINepoga B ocalke.

9.2 HHTEepnpeTauyua peaynLTaros

PeayneTaTel CNegyeT PAcCMaTPHBAT: © OCTODOHMHOCTEK, SCMNH HIMEDEHHEE IHAYEHWA KoHLEHTpA-
UMM MoCNedyeMors BRlUecTEa OKaikBINTCA Ha ypoDHaK, GNMakMx K Npegeny aHanuTWéeckors oblapyse-
H#A.

Yetko onpedeneHHBIE KPHBEIE NOMOWeHHA W BeIBELCHAA ABNAKTCA YEAIAHMEN HA JOCTOBERHOCTE
WM MOPOIWEs KIUBLTED DaHHex GuoakkyMynaguy. B ofwen cnydae Q0BepHuTeNEHER HHTEDEAN: ONA IHade-
HAA BAF B XOpOWo CNNaHWDoBaHHEY HCCNEQoRaHAX HE DOMEHE NpeBEIWaTe 25 % [5].

9.3 OT4yeT O NpOBEASHHK HWCNLITAHHA

OT4eT o NPOBEOEHMN KCNLITAHKA OOMKEH COQERMaTE CNEOYHHL Y HUHE MHDODsMaALMI0.

931 HMeocnegyeMos BEWESCTR!

= (PHANYSCKAR NDUPOOE W OHIMKO-XHMHAYECKHE CRORCTEA, Hanpumep, logk,,, PAcTEOPMMOCTE B BO-
A,

- OAHHBIE WOEHTARWKALNAK, WCTOYHHE MCCNERYeMoro BElEcTEa, JaHHEE HOEHTAMWKAUNK W KoHLEH-
TpaUKa Mobors KCNoNs3YyelMors pacTBOpUTENA,

= BCMH HCNONBIVIOT PASHOAETHEHEIE MAPKEDE, TOMHOE NOMNOKEHWE MEYEHEX aTOMOE, yIensHad pa-
OWOAETHEHOCTE W NpOUEHT PaOWoaKkTHEHOCTH, CEAIAHHDH C NPHUMECARMIA.

9.3.2 TecToBble BMOLL

= HAYHHOE HAWMEBHOBAHAE, WTAMK, WCTOHHWE, MoedBapHTensHad NogroTOBKa, aKKNHMaTWIALKWA,
BOAPACT, QUANAIOH PAIMEDCE W M.

933 YonobHA NPoBE0eHWA WCNEITIHKHA

= ACMONBIYEMEA NPOUENYPa HCTLITAHKA (HANDHMED, CTATHYECKSR, NOMNYCTATHYECKIA WNW NpoTo4Y-
HaA,

< THIN W XAPAETEPACTHRN KCNONBIYEMOrs OCEBELLEHHA W OTONERMOOA;

= CTPYKTYPA WONBITAHMA (HANPHMED, HONWHECTBO, MATEDHan ¥ pasMepkl TECTOBLK Kamep, ofbem
BOAE, Macca W oObeM OCANKA, CHOPOCTE IAMELLEHWA BOOR [ONA NPOTOYHOH WK NoOMNyCTaTHYECKOH Npoue-
Oypel], MCNONLIoBaHWE NEE0A a3pauMi 00 W BO BPOMS MCTILITAHKA, KOMNWYECTES NOBTOPHEE Npod, Konwde-
CTEO YepBECA O NOBTOQHCH NDOGE, KOMWYECTES WCTNONLAYEMBIX TECTOBLIX KOHUSHTDAUMA, NpOOonHsETen.
HOCTE a3 NorNoWeHnA W BelBadeH A, 4acToTta othopa npot),

- METoH NOOroToBKK W BHECEHWA WCCNEdyeMoro BEWEcTEa, a Take 0BaCHOBa e BeliGopa KoHKpET-
HOMS METOLE,

= HOMAHANLHAA TECTORAA KOHUEHTRAUMA,

= WCTOMYMME COCTABMAKLWHMY ANA PEKOHCTRYWDOBAHHOR BOGLl W OC3OKa WNK, BCNW WCNoNBIYVIOT Npk-
pOOHEE cpeibl, NPOMCKOMASHWE BOOE W OCAnKa, ondcaHse Mobod NpegsapyTeneHol obpatoTkk, peayib-
Tatel NbsX NPoBEROK CNOCODHOCTH TECTORLIX OPFaHWIMOE K BblHWBAHMIO WIANK BOCNDOMIBENEHHID B KC-
MoNb3yessx Cpegax, XapakTepHcTikW ocagka (pH W coaepwasde aMMraka B NopoBod Boge (4NA NpWpoa-
Ml OCanKoB], COQepMaHue opradvdeckoro yrnepoga (O0Y), pacnpefeneHre 4YacTHl No pajisMepass (npo-
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LEHTHOE COJE[EaHWe NEcka, WNa M MKHB, NPOLEHTHOE COORMAHKE BOgsl M NIOSLIE ApYTHe nokalaTtend) m
XAPAKTEPWCTIKK BOOk [pH, #ECTHOCTE, NPOBCOHMOCTE, TEMNERATYDE, KOHUEHTPAUKMA DACTBOPEHHOMD KM-
CHopoga, acTaToNHOS COQeHaHne xNopa (Bchd HIMEDANCcE) W Mbbie JpyrHe NosailaTend);

= HOMAHANEHBIR § HIMEDEHHBIF CYXOH BEC B NPOUSHTAR OT ChIPOND BECa (MW COOTHOWEHWE CyRXoro
W ChIpOND BECOB) MCKYCCTREHMOMD OCAOKA, WIMEBDeHHEA CYX0M BEC B NPOUEHTaX OT CRIDOTD BECA (WNK CooT-
HOLEHWE CyXors W CHporo BECoB) ANA NONeELx SCcanKos,

= KAYECTED B0k B TECTOBLIX KAMEQAX, HOTOPOE XADAKTEPWIYETCA TEeMnepartypol, pH, conepwanm-
£ aMMOHKA, 0BWEeR HECTHOCTED M KOHUEHTPAUWEN DacTEODe RO KHCnopoaa;

= nogdpobHan MubopsMaUurA o nogroToeke Npob Bogkl, OCAOKa W YEpBEd, BEMIOHY3A CEEJEHWA O nogd-
FoTOBKE, XPaHEHWH, NPoUedype BHECEHWA, JHCTPArHPORAHWA W BHANWTWYECKAX NDoUSOyDax (M TONHOCTH]
ONA MCCNedyemMors BEWECTEa M COOEpHAHNA NHNMI0E W W3BENEYEHKR HCCNEOYEMOID BEWECTES.

934 PeaynbTaT!

= CMEQTHOCTE YEPEBER B KOHTDONBHOH MPYNNE W B E3HA0M WCNETATENEHOM COCYOE W MOSkIE Opyrse
sHabnooaemee cybneTanedse 300ErTs, BEMNIOYAA aHOMaNBHO0S NoBEJEeHRE (HAanNDUMep, Waberanke ocanka,
HAMWHE WK OTCYTCTEWE PEransHBIX WaPWKOE, OTCYTCTEME BOCN POM3BROEHMA ),

= MIMEDEHHEA CYX0R DEC B NPOUEHTAX OT ChIPOND BECa (MNKW COOTHOWSHWE CYXOMD W CLIporo Becon )
CCALKA W TECTOBLIX OpTaHHIMOE (QNA HOPMaNHIAUMK);

- CoOOepEaHWe NWNKGoE B Yepeax;

= KpHBRIE, JEMOHCTRHDYHWWE KMHETHRY as Nornowesda @ BHBEJeHWA HCCNegyeMoro BEWecTea &
YEDEAX W BPEMA DOCTWHEHWA DAEHORECHOID COCTOARKA,

= Gy, Cp w G, (00 CTAHZADTHEIM OTHAOHEHWEM W OHANAI0OHOM B CNYYae HEOGHOQWMOCTI) ANA KaMao-
ro ppeMedd oTbopa Npod (O, BeIPAKASTCA B rpaMMar H3 KWNOrpamMM Chiporo KW cyxoro Beca Bceroc Tena, C;
BLIPEHASTCA B PAMMAaY HA KWNSTRaMM ChIpors W cyXoro Beca ocagea kv O, - B MUNWrpasmax Ha narp). Ec-
nd TpebyeTcA onpedenagdwe DasTopa akkyMynAuWe ocanok-0kota (BSAF) (Hanpamep, gna cpasgHeHns pe-
WNETATOR OABYX WK DONee ACNLITaqHi, NposeqeHHLX Ha OPraHiaMax ¢ paiHoiM CogepwaHden NHndgoe),
C, HEoOXOIWMS Q0NONHATENBHD NPEgCcTABKTE B BHOS MOEMMEMNOrPaMM COOeMsaHia NHNUMgGos B oprankna-
Mma, O, BeIpaMaBToA 8 MpamMias Ha KANcrpamy CpraHv-eckoro yrnepoda B ocagre;

- BAF (B KMNorpamMmax ceporo oCagka Ha KANOrpamm E[BOrg YepBR), KOHCTAHTA CHOPOCTH Norno-
WEHWA OCAOEA K (BRIDEMASTCA B MpaMiMay CLIporo OCAgKa Ha MNOMPamMi HUBOMD YEpEA B OeH ) W KOHCTaH-
Ta CHOpPOCTM BLIBEASHMA &, (BeipawaetcA B Oeds ) BSAF (B kMnorpammax opraMqdqeckoro yImepoga e
CCALKES HA KMNOTRAMM COOSDMaHAA NWNKO0R B YepBa) MoMeT DbiTe CooBLWEHD O0NONHRTEN EHO,

= HeyoaneHHeli octator (NER) B koHUe diais BuigansHng;

= @CNH HIMEDAETCA! NPOUBHT KCXOOHOMD COEQWHEHKA, MPOOYETOR PACNaa W CEAIAHHBE OCTATHOE
[TO BCTh NPOUEHT WCCNE0yesMors BELECTREA, KOTOPERA HE MOoMeT OeiTe MIANEYEH C NOMOWEH O0BIYHEX Me-
TOOCE IECTRAKLWA ) B TECTOBRIX ODTaHMIMAX,

= METOOEl, MCNoMNE3YEMBIE ONA CTATHCTWYECKOND SHANKWIA JaHHEX,

JyesHsa pesynsTaToa:

- COCTRETCTEWE PEIYNLTATOR KPUTEDHAM JOCTOREPHOCTH, NpHESdEHHEIM B paigens 6,

= HEOHWOAHHEBIE WNH HeobbidHble pEayNuTaTel, HANPHAMED, HENONHLE daskl BeBEOEHWA WoCNEdye-
MOMD BELUSCTES WA TECTORBIX OPraHKIMOR, B TAKMX CMyYaAx PeEayNsTaTkl KEHMX-NKE0 NpELEapATenNsHEE Mo=
CNeacEaHKA MOTYT J8Te NONEIHYD MHPODMELIHID.
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MpanoxeHne &
[cmpasoyHoE)

BWaLl onMroxNeTt, pekoMedioBaHHLIe ONA MCNoNbIoBaHMA B HCCNefoBanuy GHoakKyMy ALK
A.1 Tubifex tubifex (MOLLER), Tubificidae, Dligochaeta

TpyBosHne obbikHoseHssr (Tubificidae, Oligochasta) Tubifex tubifex (MULLER) obBurast & npecHOBOaHE
AOHHBIX OTNOMEHAAY B TPYDUATL HOPEEY, KOTOPRE CTROWT M3 Cnnay. Mepen 2apeIBAKT NEPEOHAA KOHEL TENE B HOPKA
(TpyBe), MOTNDWEKT Y80TVUS OCAOKE, NWTEACE HEXOOAWMMACE B HEM MHKDOORrEHHIMAME 1 ODTEaHAHSCRMMN DCTaTHS-
r. a0HAEA 4ACTE TENd HepPER ODLINHD BRCTABNEHE HAO NOBERXHOCTE TRYHTE ONF OLAHHA. XOTA SEHHEIR BIAG OnEro-
AeT OOWTEET B0 MHOMECTES PAzNMHHBIE TWNOE O0HHLE OTNOHEEHAA BO BoanM Cezepror nomywapda, Tubifex tubifes
npegne<uTaeT cyBCTRET © OTHOCHMTENEHD MENENME pEamapand <actey [59]. MNpurogsocTs D8HHOMG BWOA ANA 3HO-—
TOKCHMEONOMYECKNAE MCAETAHWE ONWCEHE, Hanpusap, e [B], [29], [31], [39]. [60], [62], [&3].

MeToas KyNsTHEMEOSAHWA

Ons nomp<4edis QocTatodHoro kronvHectTea Tubifax tubifex ons nposs0sHEA WCCNBOOBEHMA DO SKEYMY ALK
HEpeEaid HEODXDOMMD NOCTORHHO BepalueaTte B naboparopmy. O pyneTeBrposades Tubifex fubifes peromesgyeTch
MCNONBIOEATE CHETEMY, COCTORL YK M3 MCKYCCTEEHHOD OCA0KE HE DOHOBE MCKYCOTBEHHDA NOYERl B CooTEeTCTEMM © [40]
W PEKDHCTRYWMPOBAHHON BOOR B CooTRaTCTENE C [25]. [B].

B xayecTes cOCYQ08 ONA XY NeTHENMPOSEHNA MOTYT ObiTe MCNONEI0BAHE CTEKNAHHBIE KEOHTEAHEME UMW KDOHTER-
HE PR M3 HEDREESHWER CTENY BecaTol o7 12 go 20 oy, B £a¥Oeid KoHTEAHED 3ErEYHEHT CN0A ChIPOrD MCKYCCTEEHHOND
CCAEOKD, MPWMOTOSENSHMOND, KB ONWMCEHD B npanosedrd O, MnybuHa cnoA ocapra QomeHa 0DecneYHeEaTs eCTECTBEHHDE
PORILLES NOBEOSHWE YEpEER {(MuHRMANneHaR rmybusa ans Tubifex tubifex — 2 cm). B cucreny go0aenAKT peloRCTRY M-
poEanHyss eogy. Bogy cnagyer gobBaensTe oCTOpOwHo, y4Todsl HE HEPYIWKWTE UENOCTHOCTE Oc3axa. Boga awypatHo
gIpupyaTcA [Hanpumap, 2 nyaeipsra 8 cerysay 045 e npodimneTpoBaHHBIM BO3SGYE0M) C NOMOoWeR: nmnetkw flacre-
pa, YCTEHOEMBHHOA HE PEHCCTORHUMK 2 CM OT NOBSPXHOCTH MEyHTE. PEXOMEHOYEMAR TEMISPATYRE KyNeTYP R COCTARNAST
(20 £ 2)"C.

“epeeil BHOCAT B CHCTEMY ONR KyNeTMEMPOBAHIA © MEKCHMANEHOR 3arpyakon 20 000 ocobedl’ noBepxHoCTE
coankd. bones NNOTHAA 2arpyara MOEeT NPUBECTH K CORPALEHWI CRODDCTH POCTE M PE3MHOKEHWA [43]

B woeyCCTEEHHLE OCAOKEX HepEel HeoBoooumo wopnTs. MUTEHWE COCTOMT M3 W3MENESEHHOM KOPME On8
phif.

Mpumep — Tetra MinE Momem cAyHWTIE 8 ¥aYEcme e CONMMTHUNTETEHOE0 PumasuR [8].

Konu<ecTeD HOpME DOMEHD 0DECNS4HTE OOCTATOMHENA POCT W PEIMHOEEHHS HYSpeal | HE NPHBOSMTE K HEKON-
NEHHED BMMAEKE W PoCTy rpEbxa B kyneType. Muwa wmoeer OwTe BHECEHE 023 pa38 B Hegenw [Hanpumep. 0,6 - 0.8
MIAMMANPEMM HE EEa0PETHEIR CAHTHMETD NOBSRpEHACTH rpyHTa). NpEsTiEa noKSsseaaT, YTo MPWMEHEHWE CYCNEH3IMA
HOpPMA B MMOrEHMINPOEBEHHDH, QRMOHH3MPOEEHHOR BOOE MOKET cnocobcTEOBaTE DESHOMERHOMY DECTIPESENEHHD MTH-
LA HA NOBEQREHOCTA OCAOES B HOHTEMHEPAR AA kYN THEMPOEaHKA. YTobb WiDesETE HEKDNNEHKA AMMWEEE, NOBERIHO-
CTHYH} BOOY HECDXOOHMO MEHATE SETOMETWYSCKN (MPOTOYHER CHCTEMAE] W N0 EPERHEA MBS D33 B HEOENK BRYSHYH.
CyGoTRET ANA Ky NETYPE CHE0YET JaMEHATE KEHORIE TR MECALE.

OrGop npol Hyepeel MOoHET COYWECTENATEGA NYTEM NPOCEMEAHAR OCAOKA © KyNETYPOR 48pE3 CHTO © OAaMaT-
pom Adesk 1 M, &cnn Tpebyio TR ToneRG B3pocnse acofn. JnA CoZpaHEHHA KOEDHOE MCNONLIVIoT CHTO © SQMEMaTDom
Aqesy 0.5 MM, 8 ONs NEEHHNEHLIE OC08ed — CuTo & gramarpor fdesrk 025 M. Cuta moryT BeiTe NoMEWEHE B pEEOH-
CTPYWPOESHHYID BOGY NOCNE NPoCceusaHtA 0caass. “Yepean yOanAgaT 3 cuTd, ose earyT OwsTe oTobpass 13 eoas
MOMOULLRY MATKOND CTANLHIND AHHLETS W DHNETER © ONNEENEHHBIMKE EREARMIA.

[ns TecTa vne HOBOM £y NETHEVPOSEHAR MCNONeIYIT TONLED HENOBPEMOEHHEIE W HETED MasHTWdMLMpoBaH-
Hese oBpazue Tubifex iubifadranpamep, [64]). BomnsHER W NOSPEXOSHHBIE YEOSER, 8 TAKHE KOKOHE], 3ADAMEHHEE IPHD-
HOM, HEODXOOMMD Y OanATs.

CHHXDOHWEMPOBAHHAR KYMsTYRE MONET CNY#EMTE BCTOHHRKON HEpBed CNPeOenseqH g B0IpEcTa B NoOXoOALLmMe
NPOMEHYTEY BEEMEHN, KOO8 70 Heabxogumo. Hoswe cooyasl ONA KyNETHEMPOBEHMA YyOTEHABMABATER 8 ewbpadype
VMHTEREENE (HANEPHME]D, KEROLE J8S HEOENK], HEYMHER © ODrEHWEMOE ONPESENBHHON BOIDAcTE (HANPUMED. KOROHDE).
B yocnoswRx yNbTHEMPOBEHNR, DNWCEHHEIR 348CE, YEPEW CHATAHITCA BIPOCNEIMN HEpel BOCEME — OBCHATE Hegens. hMa-
TOYHYH] EYMETYEY MOSHD 0T00pETE, KOGGE YOPEY J3KNA0LEaET HOBKE KOKOHE!, HEMPHME]D, N0 NPOWSESCTSM DSCATH Ha-
pene. Bapoomsa ocobi MonyT Giiih BONONsI0SaHE ORA TECTA, NOCMHE YErd 3AnyCHanT HOBOE Ky NS THEBMPDESHNE.

A2 Lumbriculus variegatus (MUOLLER), Lumbriculidae, Oligochaeta

Lumbriculus vanegatus {Lumbriculidas, Oligochaala) tamke obntaar B NpEcHOB0SHEE SOHHSE OTNOSEHWAL N0
BCEMY MUPY W LUBPOHD WOTHINEIYETCR B SHO-TORCHRONOMAYECH  3KENEpHMEHTAL. WHEOpMELKE 0 Branonay, yonoBnAx
EYNETMBMPOBEEHMA W YYBCTEMTENEHOCTH BMAE MOmeT ObiTe nony«4asa va [1][61[91,[36]. Lumbriculus variegalus tasse
MCET OeiTh KYABTHEMPOEER HE MOCHYCCTEEHHOM OCEOKE, DEROMEHO0BAHHOM onA Tubifex tubifex [8] npy onpeoeneHHBlx
orpaHweHdA:. Tak, B npupans Lumbriculus vanegalus npegnoyntasat Gonee rpybun cyborpat, qem Tubifex tubifex [59],
NatopaTopPHBIE EYNETyPRl © MOKYCOTBEHHBIM OCAOKOM, pexosMeHOyemsie gnA Tubifex tubifex, sornyt noreBayte nocne
YeTepeEx — Wacty MacAu=a. NpaET-Hecedi onsT Nok&EzwessT, 410 Lumbriculus varsgatus moskeT COgeped et B N&c-
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HEAHOM TPYHTE [HANPWMER, KBAPUSBOM NECKS, MEMKOM MPEEMW] B NPOTOMHOE CHCTEME G KOPMOM ONA peid 2 xa<ecTEe
HETOMHWES NMHTEHMR B TEMEHHE HECKoNexMd net Bea obHoBnequn cyBorpara. TnasHes npevywecteon Lumbriculus
variagalus nNo CPEBHEHNH C SEYTHMH BOOHEMA BEOGEME ONWOoRST REMNAETCA Bro DRCTROS PEIMHOMEHHS B DEd3yNeTaTS
BroTporo pocTa BuoMaccel B nabopatopHex nonynAgwax [1], [6], [9]. [19].

MeTopp BynsTHEKMPOBAHKA

YONOBWA KYMeTHEMDOEaHKMA amA Lumbriculus varegatus nogpoBdo wanosads 8 [10], [28], [1]. [6]. KpaTteoe pe-
OME DAHHEE YEROEWA NDUBSNSHD HHKE, HMEDBESH MOMHD KYMTHEMDOEETE B DONLWME Sesapuyrax (57 — 80 n) npee 23
G oo dporonepuogom (16 9 cear, B 4 TessoTa npw 100 — 1000 nk) ¢ oNoNsa0BaHMEM EXE0HEEHD ODHOBNREMDR NDK-
pogHoR Bogs (45 — 50 n e aksapuysa). CyBCTRAT MOTOEAT 33 CYET DAIADEIEHKA HedeneHol HOpHYHEBEOA DYMENA HE No-
NOCKH, KOTOPLIE J8TEM MAryT GiTh CMEWaHE © BOODA ONR KyNETHEAPUEEHAR HE HECHOMLED CEXyHO, ONA NOny-SeH s mE-
NaHeRWx Kycodios Byrasiorg cyborparta. Dandei oyforpar moset beite HENDCpEQcTEEHHD HENONL308aH B AKaapWY-
Max ONA EyNeTMEMpoBaHaA Lumbriculus variegabus, NnOKpeSas HUEHDK 480Te SKBARWYMA, UMK MONSET EDEHATLEA B 38-
MOPOMEHHOM BNOE B SEWMOHWIMPOBAHHOA BOOS QA NOCNEqY WS rononsagaqun. CyDoTpar, kax npaswna, ohHoens-
ATCH OOMH PE3 B GBS MECHUA

Kampoan HoBaR KynsTYRE HasMHaatsr o 500 — 1000 sepesid. onA KOpPMNEHWA MononsayoT 10 MmN cycnaHaaw, co-
pepmawed § r wopaa gnA Gopend, TOW pE38 B HEOEN 8 NPOTOYHEN MNd obHOBNASEMEL YONoBKWAX. CTETHYSCENE WNH
NONYCTATHHECKME Ky NLTYPR ODMEHL NONYHETE MEHBILES HOMNWHECTED KOPMa ONA NPEJOTEPSWEHHA DakTepraneHoro u
rpvBkasaro pocta. Kopr o BymasHed cyGoTpaT oormeed Oems NPoaHanqInpoEad HE COOSEEaHRE DMUHECEMY BELLISCTE,
KOTOPEE GYOyT HEMONEI0SEHE B TECTE HA DHOSRYMYy NMALMED.

B atvx yoRoBnAx xonndecTeo ocolel 8 kyNbTYPS, K&K NPaBEWNG, YOBAWBAETCA NPHMMERHO B TedadMe 10 - 14
OHEA.

Lurmbriculus vanagalus moseT BeTh YOANEH M2 KyNeTYPBI, HENPDKMER, NYTEM NpOcerBaHHa cyDoTPaTE Mengnm
CHTOM WMNH OTS0pOM OTOSNEHEX DCODER © MCNONb30BIHWEM CTEXMAHHON NENSTEY C WHMPDEAKM KOHUOM [ORono 5 Mp 8
OHamaTpe) B OTA8NeHERA CTakaH. Ecnm cyBocTpaT TamHe NEpaHocAT B GEHHLIA CTAKAH, CTaKEH. COOSDHEELHA “EpESi 1
CyDCTpaT, SbGBEHNERNT B TEYSHWE HOYN B NPOTOYHBLI YOMOENMAK, 4T0 NOABONAST yOANMHTE CYDCTRAT M3 CTRKEHE B TO
BREMA, HOMDE YEPEW DCTEHTGA HE OHE COCYOE. J8TeM oHW MaryT ObiTe NEpEHECEHE BD BHOBE NOAMOTOENEHHEIS SHEE-
PHYMBEl OMA EYNETHEMROBAHHA MNKM KCNDNEI0BEATECR ONA MCNEITBHKA, k8K yea3ano 2 [1] v [B]. Cregyer He gonyceams
NOBPEHOEHMA HEPEEA, HENDWMER, NPH HCNONE30EAHAN NWNETEH © ONNEENEHHEMA KPEAMK MO WNETANA 13 HEQHABEH -
LWER CTANK anA oThopa Yepeed.

HPATHHECKMM MOMERTOM NPW MCnoneIoBaHsdy Lumbriculus variegatus 2 ponbitasdaxy BHoaskymay ALK ABNRET-
TR BN PEEUM BOCNPOMIBONCTES (ARIHTOMHA C NOCNEgy0WMK Mophannancicom). Tasoe Gecnonoe paimHoEeHHS NpK-
BOOMT K NONYHEHM S8yE (POErMedToE, KOTOPSE HE TMTAKTEA B TEHEHWE ONPEOanEHHON NEpHoOAa, Nokd HE NPOoM30E-
O&T pPEFrEHEDAUMA NEpEOHEd dNW 380HSR Y3t Téna [Ranpamsep. [3E6]. [37]). 37o oasagast. «ro noTpebnexsds
Lumbriculus variagalus oTnoseHrd W 33rpRIHEHHA C NPWEMORM MALWK HE MOKET NPOXOOHTE HENPERRBHD, KK B Chy+E8 C
TRYEOUHMKEMY, HOTODEIE HE DEIMHOEBEKTCR NYTaM hparmeHTawMg.

Tarwm 0Dpa3oM, CHHADOHUIAUWA 00mHHE DeiTh BRINONHEHE ONA MUHMMAZEUKMY HEXDHTPONMPYEMOND pazuMHo-
HEHWA 1 DETEHEPEUMK, 3 TAKE 4NH NICNe0yOLWLER BEICORIN MIMEHYHEDCTH DEZYNLTETOR MCNSTAHMA. TaxMa NEIMEHEHHR
MOryT NPOW30RTA, KOMNa HEROTOPBLIE 0oobs, hpameHTHpOEEBHHRE 1, CREOOBETENLHD, HE NOTREONAKWWME Ny B TEME-
HUE DNPESENSHHIT NEPUoOa BREMEHH, B MEHSLIEN CTENSHK NOGESHEEHE BOINSACTEMD MCONEayEMOrd BSWBCTER, Ham
Apyrie ocobK, K0TODEE HE DEIMHDRENACE BO BPEMA BCNBITAHWS [Hanpusap, [38]).

YepEn gONsHBl NPORTE WOCRYCCTREHHYHD DpardeHTauns (CrHxpoHnaague] 65 2a 10 — 14 geen oo Hakana
FCNozEMUMKY. CNegyeT Monone30BaTe DONBLWE HEPBEA, HOTOPEE NPEgNOHTHTENEHD HE WMBKT NPWIHEHO0E HEOABHEA
pArMaHTELAN, FTHE YSPEEE MOINHD NOMECTHTE HE NPSOMETHOS CTEKNGD B KENNK BOGL GNA BYNETHEBAPOESHWA W dpar-
MEHTHPOBETE B CPBOHER H20TH TENS © NOMOLWLER CEMLNENA.

Za0HKe HACTH Tana Qon#Hel BeiTe DOWHAKOBOM DA3MERE W DOTAEASHE ONF PEMEHEPALHH B COCYO0S GO Cpemon
ONA EyNeTHENPOSEHHR, CONSHAWEN TOT #e CyDCTParT, RaTOpEIE MCNONBICEANCA NPY BRPEBLMESHMN W DEROHCTPYHPO-
BAHHON BOOS, 00 HEYANE JKCNO3ALKEA.

PereHepaUwA HOBOR NepSagHeEn HacTi pErHCTEHDYETEA, KOT48 CHHEPOHMHIMPOBEHHLE YEpEN JaKanbIBEOTEA B
CyBCTRAT (HENVMHWE PEreHapalLnn NEPSOHER YACTH Tana MomeT OeiTe NOgTEEPHOSHD My TaM NPOESPEKY NPEOCTEENTENE-
HOW Noge=bopEn nog GMHOKYNADHLEIM MAEROCKONDM ). CHHTESTCR, 410 NDENE 3T0M TECTOBERE OpraHiaMel HEXOORTOR B
OQUHEKDBOM UIMONOITH4ECHOM COCTORHIK. 370 QIHEHRET, 4TO NPY PEreHEpauny MOpgQEannancic NPoMcaauT Y CiH-
APOHUIVPOBEHHEY YEPESH B0 BPEMA MCNBITHHMR, NPAEETWYSCKW BOS ooobwn, K3k oevaaeTcA. DyayT B PEEHOR CTENEHA
NOOSEGHEHE BORTEACTEMD DCEgKE © MCCMEnyEMEiM BELLSCTEOM.

KopMneHHE CHHEDOHWIMPOBARHEY “EDESA DOMEHD HEHETECR, KEK TONBKD YEpEM HEMHYT 3EpLIBATECA B Cyb-
CTRET WM 4SPe3 CEME GHEA NOCnse PparmaHTanmy. PEsum mopMnaiaR OorHeH COOTEETOTEOEETL DERMMY ONF pary-
NAPHEIX KYMETYR, KOPMUTE CHHEPOHASMPROEAHHLIZ HEPESA MORHD TEM BE HODMOR, RDToPREA By0aT Henone3osaq B MENk-
TEHAW. MepBEen HS0bxoOMMD COgBpRAaTeE Npd Tamneparnype (20 £ ) "C. Nocne paEraHepauydd HENOBPEMOSHHBIL USMs
“EpEEH OOWHEKDEOID PEIMERE, SXTWEHO MNEEAWIME MNM NOM3EHWKE NOCNE MEXSHHYEcHors pE3ipameH A, cnagyer
HCMNONEZ08ETE B HCNBITEHMA. NMOoBpE#EO0EHNA YBREEH CNEAYET HE QONYCHETE, HANPUMMED. NRK WCNOML3083HWM OnR aropa
HEPEEN NUNETER © ONNSENEHHEMY KDEAMIA ANK WNETENR \3 HERHABEHHLEA CTANH.

Mpn venone3osaden Lumbriculus vanegalus B MCnNeTEHMN B CBAZH © DCODEHHOCTRMY PERWME BOCNpOMIsSOncT-
Bl QEHHOM BUOS B0 BPEMA TECTE SOMHHD NPOWCEKOOWTE YBEMWYEHWE KONWHECTES “EpEEA, 8CAH YONOBWMA SENAXITCA
noxogAwAme (6], OToyToTeMS BOCNPOMISOOcTES B SHCNEpUMEHTe DHoakeyynAumMn © Lumbriculus variegalus gonsHo
OkITh 2APEMMCTRPWMPOBEHD M Y4HTRIEATECA NEW MHTERNPETEUMK PEIYMETATOE MCMBITAHNA.
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A3 Branchiura sowerbyi (BEDDARD), Tubificidae, Oligochaeta (He npoEepANMCcE B MexnabopaTopHomM
TECTE)

Branchiura sowerbyi oBnTaaT 2 pasnMmHeE THNRE QOHHEIE OTNOHEHME BOO0BMOE, OIS0, NEYVO0E W PEE, M3HE-
YaMeHD B TPONHHS0KME paRoHEX. Yepen gadsoro suna moryT Bems Takse obHapyseHel B Tenne: soaoema: Cesaprora
nanywapyA. Tam He MeHes oHd Bones pacnpocTpEHeHsl B MNBETEX OTNOMEHUAR © BRCOEHM COOSDREHNEN DDrasi9e-
CHHE BEWECTE. KpOoMe 70D, QEHHLE H4ePEd MHEYT B OCEOKEX CTOHHLX B0 Ja4HEW YSCTEH TEME YEpEW, KBK NPAESWMND,
FEHENEIBSHTCA B CyDCTPaT. 3TO0T BAg NErKD ONPEOSniTh No HabepHem NENSCTEAM HE 3a0HER HacT. Bapocnee ocoobr
MMYT QOCTWETE 8 gmdy 89— 11 ok v macce 40 — 50 wr. Yepan 00N303a0T BRICONOR CROPOCTEN PAIMHOEEHNR, NOKEIkR-
BAKIT YOBOEHWE NONYNALUMKM MEHEE 48 23 OBS HEOEMM 8 YONOBWAX TEMNEDATYDEl 1 KOPMISEHMA, ONHCAHHEL HEES
(Aston et al, 1982, [65]). Branchiura sowearbyi monons10Banics KaE B HCCNENOBAHNAY TORCKWSHOCTH, TAK M BHOSKEYMYNA-
uu# [Marchess & Brinkhuorst 1858, [31], Roghair e al. 15988, [67] coorearcreaHHn).

Mertooe KyNsTHEMEOSAHHA

On#A KyNETHEMPOBEHWA TECTORLY OPFEHAIMOE HE TREDYSTER MCNONLI0DBIHWE CREUMANEHON TEXHMEM. Dpraqwi-
Mkl MONYT EYNETHEAPOSATECA & MCNONbIDEAHHER HEIAMPRIHEHHEX NPpHRoOHEE ocagxos [31]. MNpasrrHecsrd onwT noxa-
ILBAET, 47O CPEOA, COCTOAWER W3 NPUPOOHDIGD WNE W neackd, DonNsLWe NoggaaquT 8 SEpESA N0 COSBHEHWHS © HBCTEM
nprpogHes nos [32)[67]. OnA syneTHEMPOEaHIA MaryT DeiTe WONONL30EaHE TREAMMTROBLM CTAKEHEl, COQEMHALLWE
1500 mn ocanes B o0, COCTOAWEA M2 375 M0 NPHPOOHOMRD HEIAMDRIHEHHOMR una (okano 10 % obwars opraduw-ecEonn
wrrEpoaa, okont 17 % 48cTil QNamMeTRoM MEHEE MNK PRBHbIM B3 e}, 375 Mn gncToro nacka (Hanpamsep, M32)w 750
N PREEOHCTRYHPOEBAHHOR HNK eXn0prpoBaHHDN BOSoNpoBOgHoR sone [31], [32], [67]. bymamHbis GHNETDE TAKKE MO-
ryT GeiTh MCNOM=30BAHE B KEMECTES CyDCTRATA ONA Ky Nb THEHDOESHKE, HO NPUPOET NonynAuwa Byoet ke, €em 8 ac-
TecTEEHHOM cyDoTpaTe. B nonycTaTHYeckdx CHCTEMAR CNOA BOgbl B CTAEKEHE MEONSHHD S3PWPyHT, 8 NOBEpXHOCTHER
BOyE OomsHE obHOENATECH OOWH A3 B HEOANH,

Kawoeii cTakad cogep=uTt 25 monogkx 4epEsi 00 HE4ana KyNeTHEAPOEAHHMA. [0 NpOWacTEMN JBY Y MBCRLAE
DONBLWMX YEPEEA YAANAHIT B2 0CAORE NHHLEETOM W NOMEBILAKT B HOBRIA CTEXEH CO CEEMENDHICTORNEHHON COegon ua
cyboTpara v eogel. B crapom CTAESHE TAEME COOERHATOA HOHOHBL W MODCORIE qeped. Tamim obpazow. momet Suite
otobpano go 400 Monoosx YEpEsn HE cTakaH., B3pocnee 4epen MonyT BeTe MCNoNb30BEHE ONR BOIMpOKIsNaIcTEa 8
TEHSHWE HE MEHES 00RO Mo,

KyneTypy HYyHHD COOSDMAETE NpH Tesnepatype o 21 "C go 25 "C. MamaHedue TeMnepanypel HE SonsH npe-
Belwath £ 2 "C. BpamA, Heofxonupeoe 4nA SMEpMOHENERITD PEIENTWA OT OTMROEHEHKWR SALE 00 DECHPRITHR KOROHE, CO-
CTABNAST OROMO TREX HEgQEne npd Temnapatype 25 “C. MMnogoedarocts, nonyqedHas o7 ogHorg sepes Branchiura
sonwarbyl, HEXOAWTCA B gwandaode ot 6,36 [31] oo 11,2 [30] 2 vne npu 25 "C. Yecno Avy, 2 kokoxe konednerce ot 1,8 oo
2.8 [66], [69] wnu oo B [GE].

ConepsaHwe PECTEOPEHHOM EMCNOpOSE, ®ECTROCT: BOgbl. TEMNSpaTypa v pH SonsHel MIMEDATECA SHaHE-
genedo. Kopk gans peld (Hanpamep, TedralMin®] soeHo aobasnATs B BANE CYCNEHZAA 083 UMK TPW pasa 8 HEgand Dea
OIPEHWEHHA. Yapeer TRHHE MOKHD KOPMHTE MHCTEAME canata ad hbitum.

MMASHLM NPEMMyWEcTEOM JEHHOMD BMO8 ARNAETCA BeiCOkas Bunomacca otgankHeE oocobal (go 40 — 50 wr cei-
poro eeca). MNosTomMy GaHHBIR Bug MoseT OuTh HCNONEI0DEEH ANA HENBITAHWA BHOSEKMYNALMY TECTHDYEMBIY BEWECTE
DBz paguOEKTHEHEY Mapsepos. Meper QaHHOM BMO08 WMOTYT NOOBEPTETECA BO3OSACTEAD B CHMOTEMAX, HCNONbIYEMEIX
anA Tubifex bifex e Lumbricolus vanegatus © ogHod ocobesd Ha npoby [11]. Konw<ecTed noTOpHEIX Npob gormiHo
BbiTe YEENWHEHD, SCMAM HE MENONE30T GonbwWe Tectoame kEamMepe [11] Epome 7000, EpWTEpHn QOCTOBEPHOCTH, CEA-
ZHHHERA C PO AWM NOBEOSHWEM, SOMEEH BeiTs CROPDPEKTHPOEAH ANA JaHHOM 810a.
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Npunosexse B
[peHoMeHOyEMDE)

Pacyer napameTpoR NOrMOWEHHAA M Bl BEOSHWA

DICHOBHOH HOHEYHDR TOYEDR MCNWTaEHNA OWOSREyMyNELMn ARNRETCR BAF. MamepesHwi BAF moset GeiTe pac-
CHMTEH NYTEM EMNSHWA KOHUEHTRAUWMM MOCRESYEMOrD BESCTES 8 TECTOEOM opraHManme O, Ha EDHUSHTRALKED MEone-
Oyamearo BELUBCTEE 8 ocagke O, B yOTORHMEDM COCTORHMK. ECnv pABHDBEECHEIS YONOBWA HE OOCTMIEKITCA BO BREmMA ha-
i nornoweHrA, BAF paccudTeiBEHT TAHMM Me 0bpazom Ha 25-0 gede. Tam HE MEHEE CNEQYET YEEI3TE, HA YEM DoHO-
BEHD AHA4EHME BAF [HE KOHUBHTRALMK B PEBHOEECHOM COCTORHMK MMNK HET).

Hawfones npegnoyTHTENbHEIM CNOCo0oM ONA pacHSTa KuHeTwHeckorn dartopa GuoamyMynAge BAF:, wos-
CTEHTEl CKOPDCTA NOrNOWEHAA 0CAAKE KW HOHCTEHTE CHOPOCTH BRIESOEHAR K, ABNASTCA WCNONLIDBAHHE HENMHSAHDITD
METOSE DUSHEW NApameTpos. © yusTom BPEMEHHEX CEQUA CPpegHWX IHAYEHWE HakTopa akkyrynAgue (O, cpegxde
IHAYEHNA GNA EEEA0D BpaMeHr oThopa npod, penesqwme Ha O, cpBgHWE JHAYEHHR ONA KEMODTD BpEMeHM oThopa
Npab paedel AF) dhade NorNOWeHHA B PACHETE HE ChIPDA BEC Y2pPEA W OCAOKA MOOSMEHOE YDEEHEHWS BEIFMAOWT CHE-
Dy HLwWee abpazom:

AFlt)= BaFs(l—exk, o)), (B.1)

rie AR npegcTagnAeT cobon oTHOWEHNE KOHUSHTDAWWW KWCCNEAYamMors BelStTES B ORraHHIMe Yepas W ero
KOHUBHTPEUNK B OCagke B NHID0R 3808HHBIR MOMEHT BRpeMeH | hass NOrnoweHyA, BelHWCNAKT sHaseHns BAFK. &, »
k.

Mpu QOCTHHEHWA PEBHOBECHON COCTOAHMA B X002 ak normowaHan (T, | = o0 | ypasHedne Bl momear
OeiTe CEEOEHO K

R
BAE, = -
v 1B.2)
rog &, — HOMCTAXTE CEOROCTA NOFNDLEHHR B THEHAX (TRAMBM OCA0EE HE KANDIPEMM HEDBR B 08Hs);
k., — KOHCTEHTH CEOPOGTH BEBEAEHUA (0EHE ).
Torpas —- II:'J ERIPEHAST NOOX00 K KOHUBHTDALMK MCCNEgqyemMornd BEWEecTed B THAHAX YEPER B PABHOBECHOM
COCTOAHMK (T
PaETOR akKyMynAUnE DroTa-ocanor BSAF nonsed DeiTe paco4MTaH cnenyiues chpaaom:
i li" "
BSAF = BAF, »| 1o ! | 8.3)
/
N, tipr 4

rog foc — PEKU KA OpFaHMHECKOrD YINEPDOOS B OCASKES B NEPSCHETE HA  CyNOW BEG

fip — DPEKUAR NUNHAOOE B YepEAx, 008 NOKE3aTENS — B DECYETE HA CYX0A MW HE CRIpoA BeC,

T yETOM BPEMAEHHEX CEPHA 3HAHEHMA EOHUBHTDEUMA KHHETHED BLIBEOAHWA MOET DuiTe CMOOBRNMPOBAHA ©
NORMOWLED CNEOYEILLNME MOSENEHEX YPEEHEHMHA 1 FOMNBEITERHON PACHETE, GCHOBEHHOMD HE HENWHERHOM METOLE OUSH-
KW NEpanMaTpoE,

CpegHes IHEYEHRE HAMSDEHHDTD OOTETOHHON KDNMHECTES BEBECTES B KOoHUE $haakl nOTNOWEHHA PEROMEHTY-
ATCA HONOME30BATE B KEYECTER DUHOBHOW OTNRESHOA To4K. MICNONL30EaHWE 3HEYEHHR CMOENMPOBAHHONY OLEHERHOM
M3 a3k NOMMOUEHAR BOSMOKHD TONEXD B COYYEE, S0NH HEMSDEHHDE IHEHEHWE JHEYMTENLHD OTNMHASTER OT CMOQEnM-
DOBEHHOND 3HEYeHWA OCTaTEE B Tane. CM. Tawe T.3.7.2 AR aneTEQHATHEHOHA NPESEADMTENBHDA 3HENO3ALWK YEpBEed.
NpEOHaIHAYEHHEE ON7 hadkl BHBESEHHA. B 3TOM nogxoge obpaays npeasaprTensHD obpaboTarsHeyg Jopean B neHe
HYNEB0N (E3 BRBENEHMA CHHTEHTCA JEeMOHCTRMDYHILLHMY DEaNbEHES 3HAYEHHA OCTATHOE B TENS, C HOTOPLIX HA4HHE-
aTCH (1828 BRIBENEHHA.

Ecnu rpadive 3AEMCHEMOCTH 3KCNEPMMEHTANBHEIE QEHHLL 0T BDEMEHH YEEILIBRET HE NOCTORHHDE SHCNOHEHL M-
ANBHDE CHAMEBHWS HOHUSHTRELMW WCCOESYEMOND BEWSCTES B TECTOHHE OpTSHWEMAE. OOHOEODMNOHEHTHER MOOETS
[ypaenerwe (B.5]] MoxeT GeiTe MCNOML30BEHA ONR OMACEHWA BREMEHHOND X008 183t BbIBE0AHAR

cli)=cC, - I:.\'.p:.— et e

(B.4)

MpouSstos BHMBEIEHMA MHOTOE OHEIRIBEHITCR 0EYRhEIHEIMM, OSMOHCTRHPDYR DRICTROES CHskeHKe C, Ha paHHnx
CTAOMAY, HOTOPODE NEPEXOONT B MESNEHHOE YOANSHWE WOCNEgYEMONT BELWEBCTER B NO3OHHE CTAOMAX dra3kl BeIBEOEHIRA
18], [19], [25]). ee dais moryT BelTe OUEHEHB] © OOMYWEHWEM, 4T0 B ORraHHIMe CyIBcTEVEOT QB PAINWHHBIE OTOENE,
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K3 HOTOPRIX MCCNESYEMOE BEWSCTED YOANASTCH C PEANMHHBIMK CEOPOCTRMA. B amvx chny-ass HeoDxoOumo monanszo-
BATE CASUMENEHEIS HoTo4HEER wHdopragun [15], [16], [17]. [25].
Oeyxhaasse NpoUScobl BRIBESEHHA ONUCEIBAHITCH, HANDHMER, CNEOQYHLWMM YpagHeHwam [25]

C =.-=1-cx}-ﬂ:—f"*”]+ﬂ-r:xp[—e“‘-“)_ (B.5)

A u BCcooTeSTCTEYIOT pA3MaEpan OTOenos (B NpousHTa: o7 obwero OCTATKE B THAHK),

roe A — otgen o BRICTPEM YEaNSHNEN BELECTES,

B — ¢ megnaHHsIM YOaneHwER HECNenyemoro BewecTag.

Cyranea A W B pasna 100 % or obwero 00bema BMBOTHRX B CTAUHOHADHOM COCTORHWK, K, M K. NpEgCTasnsnT
COOTHSTCTEYHILME KOHCTEHTE! dhadel BrsagesuA [geHs'].

Ecnw obe mogeny coOTESTCTEYHT OSHHLIM DHMUWEHAR, KOHCTAHTE CROPOCTA NOMMOWEHAR K. MomeT DeiTe onps-
OEneHa chnegynwam obpaaos [53], [54]:

((A4-k +B-k ) BAF)

; (4+ 8 )

(B.5}

Tem He MEHES OAHHNE MOSENEHNE YRAEHEHWA CHEQYET WONOMBI0EETh G OCTOPOMHOCTEN. ocobesHD ecnw
NPOHCKOSAT HIMEHEHHHA &8 BruoaocTymHOCTH BO BPSMA HCNBITAHAR [42].

B xa<ecTes ankTEpHATHELl MOOSMNLHEM YDEEHEHWAM, NPUBSOSHHEIM BhilLe, KHHETHES (K. W &) TEOEe Momar
BbiTe PACCHMMTAME B OOHOM WCMETEHEA © NDHMEHEHAEM MOOENN FHHETHRE NEPEOMD NOPAOKA KO BOEM DaHH=mM Ons das
NArnoWEHAR ¥ BRIEE0EHWR BMECTE.

HeyoanedHed actatox MER gonsed Okt PACCYMTAH K8X BTODWYHER KOHBYHERA TOYKE MyTEM VMHOMEHAA COoT-
HOLWSHUA CREOHEN ROHUSHTPALHY B Hepas O, wa T0-A peHe dadel BeBeasHuA Dadsl W CpEgHen sOHLEHTDEUMK B HepEa
Ca B PEBHOEECHOM COCTORHM {Z8-A geHs thads mornawedws) Ha 100:

[ L Sl

C
NER,, . [10% %mn-(. o ¢ s et e

T A DENTLNCIA LT © oo eaun o dee ) EB F}
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Npunosexwe C
{cnpaBoyHoe)

HexoTopeie (hHIMKO-XMMHYSCKME XADAKTEPHMCTHEA BOALI ANA pasGapnanua

Tabnwya B.1 - Cosapurands KOMIOHEHTOR B BO0E ONA paiDasneHuA

[ Bewecieo KoHuBeHTREUMA
T BELLLACTER = 20 MHn
EETR CPTEHT-ECEHA YTNEp0g < 2 Mkrn
HEWOHWIMPOBEHHBIR AMMOHWA < 1 mkrin
DcTaToHHER 2nop < 10 merin
Jbwess copapearie docdapapradiySs g NECTHLMLOS = G0 HRn
Dowse CoNgpsatie XNOPORTaHMHECKIE NECTHUMOIDE W = B0 HRN
| NondxnopupoBaHEL Suedunoe
CIEWME OpraHim=ecKiH Knop = 25 Hrin

PeEROMEHAYEMEH COCTAE PEROHCTRYHPOSAHHOR BO Ok

1 Pacracpa xinopuia KEnsuue

PacteopamT 11,76 r CaCly 2H.0 8 gBMoHHIMPOBaHHOR Bo08, A0BOOAT JSMOHWIMPOBEIHHON BOOOW 0o 1 n.

2 Pacteop cynedhaTa MmarHia

PacteopaT 4,93 r MgS50s-THO 2 0enoHWEMpoBaHHON BO0E, SUSOORT QEMOHHIAMPOBSEHRON BoaoK g0 7 m.

3 Pacreop Gukapbonara HatpuR

PacteopAmT 2,58 r MaHCO, 8 48M0HMIMpoOBAHHON BOOE. O0BOOAT O8HOHHIMDOSEHHON Bogo@ oo 1 n.

4 PacTeop xNOpAga KannA

FacreopaiaT 0,23 r KO 8 0enoHMEMposaHHON BOOE, JUS0OAT QEMOHHIMPOBaHHDE Boaor oo 10

Boe xMmMH4scine BSlBcTES gonwHE BeiTe aHENMTAYSCKDR YCTOTH. [NpOS0aMMocT: QHCTHNAMPOBSHHDNR KN
OaMHHEPENWA0BAHHON BOgLI HE QONMHHE NpeeswaTte 10 meCalm,

25 wn kasgors W2 pacreopos [[1) - (4] cMewreanT 1 odwml abbem QoB0SAT GEMOHHIMPOEEHHON BOS0W o0 1
n. CyMmMa MOHOB KENSURA W MEMHKA B 3TOM pacTeops coctaensat 2.5 mMone!n.

CooTHaweHwe ModoB Ca -Mg nonsHo coctasnste 407 W wodos Na @ K - 1007, KmonoTthas emeocte K,y 3T0M
pacTeopa coctasnAar 08 mmonein.

Boay 4na paabasmedns SapupyioT A0 HECHILWEHWA KMCNOPoOOOoN, I8Tey EbIGEHHERIIT 88 B TEHEHIE NPHMEDRHO
OBy AHER Dea NoCNagyHLEen S9pauWe NEPEd MCNOMs308aHMeEM. JHa4EHne pH Bo0s GOITEHO HAXODONTECA B QMEnaaoHs
ar g -4
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Mprunoxexdns O
(pEnOMBEHOYEMOS]

MexycocToeHHLIA 0CaNoK = PEKOMEHAALMA N0 NOAFOTORKE M XPAHEHK

0.1 Obwme ceeOEHHAA

Copspxadne topha B WCKYCCTEEHHOM DCaaKs DERoMaH OyaTcA 2% Cyxorg Beca 4nA 1000, YTobs cooTeaToTRO-
BATE HAIHDMY WNH ¥MEEEHHOMY COSEMANHID ODIEHHYStEME BEWLSCTE B NPHPOOHER ocagrax (58]

Tadnuwua 01 - Cogepanis Cyas EOMNOHEHTOS B HOKYCCTBEHHOM OCEOHE

KosnoseHT XEAPALTEQUCTAKS Cyxoln ocanon, %

_'anja TapdrotharHy s

CTENEHE DEINOHEHWR . #CPEOHARY, BRICYLUEHHEIA
Ha Bo3OyEE, B3 COOSp=aHMA BAOHMEX DACTH-
TEMLHEE OCTETHDE, MEMKD MAMENEYSHHEIR [pa3E-
map 4acTad = 0.5 ra)

2+ 05

KBapueskit MEcoK I?"a3ua|:| FEPHAD S 2 MM, HD > B0 4ACTAL O07TK-
Hi ObiTe B geanazoxg 50— 200 e hili
KaonMHUTORSEA rNMHE Conspsadie KEonHTa 2 300 22+ 1
MeroqHmg nvwge FolEaurnicas, WaMene-eHHEE nucteR Udica sp
[KPENWBEA), MEMHD WE3MErsYSHHBIE (pa3Mep Hac-
Tey = 0.5 Mr) MNW CMBECE MAMEBNE-EHHLE NBCTh-
e Urica spo o aneda-usnneonoaon (1:1) 2 co-
OTESTCTENHM  DEpMS-USSTHHSCKMME  CTaHOap-
TAMW, OMA NATAHMA SEN0E8KE. B J0NANHEHHE K
CyxDy DoaORyY

0.4 —05

KapboHaT kansumA Cally, Mankd MMEnbYaHHER, XHMAYSCHA YHo-
L Thiil. B AONCIHEHHE K G eOMy CCTETHY 005 -1

JenoHuIvpuBEaHHER BoOa MpozogwacTs = 10 MECWicM, B G0N0NHEHHE K
CYXOMYy DCAOKY a0 — 50

Ecnw ompOoSetcn NOSLILEHRE KOHUSHTRALHE BMMHEEE, HENPMeR, SCNH KCCRagyEMOR BELSCTED NOOSENAST
NpoUect HATprguEawwd, MoHeT OeiTe NonezHe 3amaHuTe 50 % Goratoro 23070 NopoWsE KRanwssl USnNOonoon (Ha-
MEMKMER, MOPOWKOM C-EENMGNO035E], BMHHSECHA HY@cTEM, pazmpep yactiy = 05 ).

D.2 NogroToesa

Topth cYWaT HE BO30YHE W WIMEMEHINT B MENKHA NOPOWo (paamen 4acnay messs wnd pased 0.5 ymm, Gea ae-
AMMEN PRCTATENLHE ocTathoa). Cycnadann HEohRoguMMong RONHYECTES NOPOWHEE TOPES rTOaNTEH § MENOI308aHNEM
NOpUAKE OSHOHMIMPOEEHHOR Boar, OoBaanAemod K oyeamy ocanky (obbes soas 11,5, yMHOEHHBIR Ha Cyxyi Macty
Topdpa, ABNAETCA NPABMNSMBI A NOOROTOEKH CYCNEHaMW Taptha [B]) ¢ wenoneioBaHMEn rosMOraH IHDYIOWers yor-
PORCTED.

oH padHo@ cycnedadn goeogat go 5.5 £ 0.5) Cally. Cycneqdivig BbQepHuessnT B TEHEHWE HE MEHES OBYE
OHER NP DCTOPOMHOM NEpeMallrBaHaK npy Temnepartype (20 £ 21 "C anA crabunuzagse pH 1 yCTEHOENEHHA YOTOR-
YHBOM MUERoDRononHessorn hoHa, pH damepRaT noetopHs 1 aosanat go (6.0 £ 0.5) CaCls, ecnm 370 HeoOxogHmo.
ZareM BCE CYCNEHIMK CMEWWBENDT © OPYTHME CYEAMK EOMNOHEHTAME, OTEHDaR NoOpUMD ONA BHECEHNA WMOCNEOYSMOra
BRlecTEa. DCTaEWYHICH OSMOHNEMPOEaHHYH 200y A00aEnA0T 00 NONYHEHEA QOHOPOGHDMD ooagxa. pH wImepsnT cHo-
B3 W ®OppERTHRYT o 6,5 go 7.5 Cally,. écny ato Heobxoommo. OoHarn, acnd GHUOSSTOR BeOSNEHNE aMMAEKD, Mo-
#ET DwTe HeoDxoauMo yoTadoerTe pH ccaaka vnee 7.0 (Hanpuwmap, mesay 6,0 » §,5). O8paiyw occagka orbupasT ans
ONPEAENEHUA CYE0rD DOTATEE W COQePMaHHA DRFSHWHECKIND yrnepogd. Ecny GHWO3ETCA BEIOSNSHME SMMWERE, MOKYC-
CTEEHHEMN OCA00K MOoEET ObITe BEIOSHAH B TEYEHME CEMM QHEA B YONOBWAX NOCABOYIWETD TESTA (HANpEMER, npe
COOTHOWEHWY OCE00K-B00a 1.4, © BRICOTOR CNOR DOASKE, KEK B TECTOBEY COCYASK) 00 BEHSCEHWE HCCNagyemMong BaLE-
CTEH, TO BETh OCEADK JUNHEH DLITe NOKPBIT BOO0H, KOTOPEA GonwHE Beime azpupopaHa, o OHoHSEHEA NepHoLEa HoHEH-
LMOHAPOESHMA HEA0ca00q4Hy0 Boay yoanrnT. Orbupant ofpaius ooagks Ons ONpegenedis cyoom Beca w obwen
COOBPHAHAR ORF2HWHECRDTD YINEPO0OE [HANDUMEp, TEH Npobel ).

Mocne atoro KEAPUEBSIA NECOK © WCCNEYEMEIM BELSCTEOM CMEILINBAKT © OCAMKDM AMA ESHI000 HCNEITEHAR,
CLAODE PACNPEOENRT N0 SCNESpHMEHTANBHEIM COCYOEM B Q0DEBMRDT TECTUPYEMYH BOgy [HANPUMED, CODTHIWEHWE
coanok — Boaa o4, BeICOTA CNOR GCASKA, KEK B TECTOBLE cOCyaax) Jarem cocyis MHEYEMDOT Npd yonosMa Nocna-
OYHALME MCOLITAHWA. B 3T0T MOMEHT HEHMHEETCH NEADD YETASHOBNSHWA papHoeecrHA. JnA HE00caoqHoR Bogsl OOrms-
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Ha DeTh MPOBEOEHE A3DEUMA.

BrIGpEHHEIR MOCTOYHHE NEWH CNEOyeT QoODasMTE 00 WM BO BpSMA BHECSHWA WOCNEgyEMOorg BSWBcTES B OCa-
00K MMH NEPE0HEYANEHD CMEWETE © HABEDKDR Topda. YpeamepHor paznomeHds WCTOYHAES newy oo aobasnequR
NOGQONBITHEIE OPFraHA3EMO0E (HANPWMED, B CAYYa8 ONWTENEHOD NEPWOSE OOCTHSEHAA DABHOBECHR] MOMHD Wilasate.
COANEE NEPUOS BPEMEHM Maay OobapnsH9een NuwK W HEYENOoM JKCNOIMUMA KEE Moso Gones kopotsum, Mrobel ra-
DEHTHPOBETE, Y70 NWWLE XOPOWO KOHTAKTHOYET © MCCNenyerbin BELBCTEDM, HETOYHME MWLM Heo8xXooMMo CMEwaTs o
QCEROM HE NOIGHEE Y8 HE CRESYILWA SEHE NOCHE BHECEHWR TECTMPYEMDITD BRWBCTER B Qoo MoknoYesuA moryT
OuiTe COBMNEHN B CNYHEE, BCNE NPOOOMTHATENLHOCTE NEQROOE OOCTVHEHNA PEEHOBSCHRA MEWBOLAT K HPeIMEpHIn MHK-
POBHOMROrHHEcEDn Darpagaumrn NHLW nepen QobasneHEn TeCToBex opradnamoe. Obpaius ocagera orbupaoT gne

ONpeganeHis CysifD BECH W COOEPMEHMA 0OWEro opradw=sackors yrnepoga (Hanpumep, 7pe npods ocagxa ¢ nocne-
OyEaMbIM BEWBECTEDM AW KOHTPONEHDG DCa0xa ).

CyxoR BeC HOMNOHEEHTOS (Topdh, NECos. KADNHH) CNegysT YE23L8aT: B TPaMMa3: 1 8 NPOUEHTa: OT obwaro oy-
XM BECA.

DEbem BOgLlL, JOOSBNEHHON K CYXHM KOMMOHEHTAM B NPOUSCCE NOOroTOE GCANHEE, CRagyeT TAKse YRaIsBd Th
B NpouaHTax or obwars cyxoro seca (Hanpamep, 100 % cy<oro eaca + 46 % aope oanadaer, “ra Ha 1000 r cyxoro ge-
wecTEa QobasnAnT B obwen cnoekdoeTie 460 MmN 200, B peyVNETATE NomyanT 1460 r cwporo ccagesE).

0.3 XpaneHue

Cyrue KOMMOHBHTE WCHYCCTEEHHOMD OCAOKS MOXHD XDEHMTE B CYX0M, NPOEnEgHoM MECTE NPH HOMHETHON
TEMnEpaTypa. MogroToEneHHBIR CHIpOR OCE00K MOMHO XPEHATE [JansHeALEE HCNOMNS30SEHHE TONEKD SNA KyNeTHEWD0-
BaHUA) mpE (4 £ 2} "C B TEMHOTE B TEHEHAS OT 2 00 4 HEOSMs GO 4HR HaAraTasnSHHsA [B].

Dicagok © BHECEHHEIM B HEMD WOCNE0yambib BEWECTEOM CABOYET ACNOMNLIDEATE HEMBONSHHD, BCMW HET HH-
GopMaELKTK O TOM, 4T0 KOHEPSTHBIR DCA40% MOSHD XPaHUTE GE3 BNMAHMA HA TOKCWHHOCT: W BHogocrynHocTe moonegye-
Moro Bewectea. DEpaIUE OCAORS © MCCABOYEMBIM BEWECTEOM MOMHD XDEHWTE B YONOBMAX, PEKOMEHIODEEHHBIL QMR
KOHKPETHOND MCCMESYSMOnd BEecTEa.

ey |

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 25/ 32
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-32477-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43722
https://gostexpert.ru/gost/gost-32477-2013?utm_source=pdf&utm_medium=43722&utm_term=page

MocT 32477—2013

MNpanoxedne E
[cnpasouHoe)

Mpvmep rpadgrika oTéopa Npod B 2B- QHEBHOM HCCNEOOoBaAHAKA BHOAKKY MY AWK

TaGnuwua E.1 - dala noimouwesds |BRNEHEA HETRIDEXOHEEHEIF NEPOUSEE yCTEHDENEHWR PE8H0BECHA)

DeHs OedcTarA
-
MAHYC G TMogroTosks CytmeHand Topdia Ons Ocaaxs; HOHDHUHOHWPOBSHWE CYCNEHIM B TedaHie 48 4
MAHYE 4 BespaHie HOCNEOYEMOorD BELWECTES B OCS00K HNW (DRakuMD OCHOKA; CMEWEHHE BOEK KOMNODHEH-

o8 ocanka; otiop npod NoOroTORMEHHON DCAAKE W DCAAKE M3 KOHTPONA © PACTEOPMTENEM 1R
CNPEOSnaHad EOHUSHT FALHA BConagyenon: DoianneqHws nOBopREHOCTHOR 20Ok, MHEYBALHA now
YCNOBAAR HCNBITAHMA (ha3a paBroseEcHR)

MHHYE 3 MHHYD
2

':ITFI.EI'IEHHE TECTOBEIX OpraHAZMOB OT obOwsEn EYMeTYDR GITA dEENEMaTAIa UMK

0

'ELI.E‘HH-H Ea4HecTEa BOOW [E-“J. DTEDF HECHEONEKAE I'IFIDE EDObl W DCaaEa 0N\ anpedanaHAs KDHLEH-
TRAUHW ACCneyamoro sgeCTed; L'.J'I!r"iaﬁ HOE pacnpsensHae HEPEE& Mo TECTOELIM COCYOSM,
COXpaHaHWe QUCTATOYH o I'II:I,'.'IE-b‘ﬁDFHH '-IE‘FIEEFI AMA dHANETIHECEDTD ONpEgenaHiA II!IIDHUEH.H.
AHAYEHNA; KOH TPOnNe 24 nogaqai 8o AqYEd, BCNEM HCNANEIYHT JaMEHY TYHY TECTOBYH: CACTEMY

Oriop npob, soHTRONs NOOQSYA BO30YES, NOSENEHHA 9EDEEH. kE4ecTEa Bodbl [B.1] ardop soow,
GCEOKE 1 HEREEN DNA ONPS0aneHHA EOHLEHTRESUAM HOCNEOYEMOND BELECTEE

EDHTRONe NoOAYH BO30YNE, NOBSSEHHR YEDESH W TEMNEDATY Dk

Iu HE, 4TO B ‘I-_L'-:- HeHb

T e, 4T0 B 2-1 OEHE

Iu
=] | Jra]ra) —
et}

To#a, 410 8 1-R OBHE KOMNEHCEUAR MCNEPWBEWSACH BOOR B CNYy4a8 HeoDXoonmacTH

B-13

To wa, 4T0 B0 2-A OEHE

14

To #a, 410 8 1-R S8HE. KOMNEHCALUMA MCNEPWBEWLSACH BOOR B CNYy4a8 HEoDXooMmacTH

15 — 20

To wa, 4T0 B0 2-A OEHE

21

To#a, 410 8 1-R O8HE. KOMNBHCEUAR MCNEPWEWSACH BOOR B CNYy4a8 HEoDXooMmacTH

22— 27

To e, 4T0 B0 2-A OEHE

To e, 470 B 1-0 08Hb. MAMBPEHWME KEYECTEA Bogbl [B.4]; s@pepwesre $assl NnornoweHds; co-
XPEHEHME OOCTATOHHOR NoOsubopyxy Yepeal ONA SHANUTYHECKDND ONPedsnadiA HoHDELIN KoH-
WEHTPELHA, CEPOMa M CyXOid BECA M COOBEEEHWE NUNWLO0E; NEpEHOC YSpBEEd M3 DCTARLMECH
THCTOBLL COCYOOHE B COCKOLl, COSBMHALME YACTEA DCEO0K ANA HEYana fdis exEsgeHun (Daz
CHUCTEH ERWEYHEKE); otdop npod Bo0ss, OCaska W $apssid va npobbl Ons BOHTPONR © pacTEOpH-
1enen; otiop npof pacTeopa aGCopbEHTE. BOMH OH MCNOMLIDENCH

MpepsapuTeneHye nogroToesy (haze PEBEHOBECHA] CNEOYST MNEHMPOBATE © YYETOM CEORCTE
voconeayesMors Bswectes. Ecnu tpefiyetcA, npoBOOHET EOHOWUWOHWPOBAHWE NOGRaTOSNEHHOTD
OCAOKE MO NOBSPXHOCTHOR BOJOA Npu Temnepatype (20 £ 23 "C B Tevesne T geei; B naHHOoM
CNYy4EE MOAroTUBKY CCEAKE NPOMIS0OAT apaHas.

OercrerA grA 2-ra gHA CRegysT NEOEOOMTe SHENHEEHD (MO KPAWHER MEpe, No BaboHumM GHAM ).
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Tabnwya EZ- Pala yoansH«A

OeHe Deakcrens
MHHYC 6 MonroTosEka cycmaHivy Topha Ons OCa0rE; KOHOHLHOHMPOBEHWE CYCNEHIM B TexMaHne 48 4
CumBweHns Boax COCTEENARLWME Ocagka; oThop npob nogroToaneHHore Qcapra W ocagkE qnA
MHHYC 4 NpOBEMEHNA KOHTPONA © PACTBORMTENSM OMA ONpDEOSNEHAR EOHUSHTPEUMKA WMOCnagyemon
BELUECTER. J002ENEHIE NOBSPXHOCTHOR BOOL, BHEYDIUWA B YCNOBKAY HENLITAHHA
0 HMarmeperne kasacTea Boge [G6.4]; nepeHoc YEapeEen 12 OCTABWMECR TECTOBRK COCYO0DE B COCY-
(28-7 ners thads Okl C HWCTEM OC3OKoM; “epez 4 — 6 4 orbop n]:lu_l:':- BOA, QC3AKE W HEPEEA ANR ONPasEneHiA
NOFNOLEHMA] KOHUEHTREUMH MCCNE0yemMoiD BELUSCTER; CMYy-aiHOE PAECNDE0EnaHMe SEpEER N TECTOSLIM
CODYIEM
1 Orhop npod; EOHTPON: NOGAYH BOZOYEE, NOBEOEHWA Y8pEEN, kadecTza soaw [6.4] ordop
npol BoOsl, CCAOKE ¥ HEPESR AN ONPEOSNEHAA EIHLEHTDEUME MCCNEOgVEMOrD BEWECTES
2 HoHTpons nogaqs Bo3ayxd, NOBEgEHHA HEDBEH 1 TEMNERETYEhI
3 f-:! e, 41O B 1-A O8HE
4 To me, 410 B0 2-i OBHE
5 f-:! e, 4Ta B 1-i geHb
5] To me. 410 80 2-0 JEHE
_ 7 f-: HE. 1O B 1-W GEHE: KOMIEHCEUMA WCNEPWBLIEHCH BO00L B CNYy4as HeoDuogumacTi
B-4 To ma. 410 B0 2-1 OBHE
To #e, uto B 1-1 48HL, 3d8pWweqsds fasel BLBE0EHHA. AHANKI KE4ECTES BOaL; oTBop npod
10 Bkl DCASKA W HERBEER W3 KOHTRONA © pacTeopwTanam; otiop npob pacteopa abcopbedra,

2CNH OH MCNDNe3083ancA

n'.'.l.'.'IFI:ITD'EH}' DCanka 0o Ha-dnag I:t:IEEI:ll BEIEROEHMA CNeQyar NpoBdanTE B TOM HE NopaaxksE, 4Tl
W Ores I:lJE el NOrrtowUaHH A

OedcTeMA ans 2-ro gHA CREgyeT NPpoBOOMTE SHBOHSBHD (N0 KpaAHERr mepe no pabo-um
OHFAM |
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