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MNpeaucnoewne

Lienuy, ocHOBHBIE NEHHLKMALE M OCHOBHOR NOPSA0E NPOBEGEHWA padoT Ne MEXIICYTAPCTEEHHOR CTaHgap-
THIauuK yeTadoanedsl MOCT 1.0—92 «sMewrocynapcTBEHHANA CUCTEMA CTaHAApTHaaUMK. DCHOBHBIE NONoHE-
HUA» W FTOCT 1.2—=200%8 «MewrocydapcTREHHaR CHCTEMA CTaHAApTH3AUMK. CTaHdapTe MEXrocyIapcTee -
HBIE, MPAEMNA W PEKOMEHOALKA N0 MEKTOCYJAPCTEEHNDH CTaHdapTHIaUwWK. MNpasMna paipatoTy, NPUHATHA,
MpAMEHEHHA, ODHOBMNEHAA W OTMEHBIN

CoeeaeHWA o cTaHgapTe

1 NOOFoOTOBRNEH TepepansHeM FOCYJADCTEEHHEIM YHUTARHEM NPeanpHATHEM «BCepoCcCHACKKA Ha-
YUHO-HCCNEq0BaTENLCKHA HHCTUTYT CTaHZapTWIALWA MaTepuanoe i TexHonorkds (DY «BHEM CMTa) Ha
OCHOBE AYTEHTAYHOMD N2PEB00a Ha PYCCKMA ATEK JOKYMEHTA, YHAIAHKOMD B MYHKTE 5

2 BHECEH TeaepancHbitd aréHTCTROM N0 TEXHKYECROMY DENYIHEOBAHMIO 1 METDONOMH
3 MPHHAT MekrocydapcTEeHHBIM COBETOM NO CTAHOADTHIAUKK, METDONSTHA W CepTRDHKaUKMA {Npo-

ToKon oT 27 okTAGpA 2015 . Ne &1-1)
3a NpWHATHE CTAMOAPTA NPOrenocoBany:

I":FHETEDE' HIAMMEHDBEAHHE CTRHARE ND Kl.'!,ﬂ_ CTpaHE N0 MK C:i..'.l.l’lul BHHOE HAHMEHOSRHEAEE HAUKMOHRNEH O OpriskEs no
ME [MCO 31667 O0d—37 (WSO I1EE) DOg 57 CTHHQRARPTH LMK
A pSHAR And MHasoHoMuE PecnyBnue ADMaHns
Eenagyce BY lMccraHaapT Pecnybnuen banapycs
Kipruamna L E] Kblipreactangapt
Pocows R PoccraHoapr

4 Mpukazom DelepancHors areHToTES N0 TEXHWYSCKIMY PEMYNWDOBAHHID W METponondd oT 13 Hog-
Gpa 2015 L Ne 177 8-CcT mesrocyiapcTeeHBiA cTangapt FTOCT 33637 —2015 ppeged B JEHCTEME B KAYSCTES
HAuWMoHansHoro cTasgapta Poccridckon Pegepayuur ¢ 1 ceuTabpa 2016 1

5 HacToALWMF cTadaapT MoguMUMpOBaH Mo OTHOWEHWIO & MEXTyHapogHoMy qokymedTy OECD Test
Mo. 3172010 Bioaccumulation in Terestrial Oligochaetes (O3CE, Tect Ne 3172010 BACarkyMyNALKA B JI88-
NAHED MANOWETUHEORLY YEPBAX) MYTEM WAMBHEHWA CTPYRTYDRL.

CpapHEHHe CTRYKTYDRI MEBXOYHAPOOHOM OOKYMEHTa O CTRYETYDON HACTOALLETD CTaKOARTa NPpUBEgEHG
B NpHnomeHnnd 0,

Mepeson © aHIMAWACKSNS S3kKa (en).

CreneHe COOTRETCTEHA — MoawphUudpoBanHan (MOD)

& BEEEJEH BEMEFPBLIE

Miuhopmayud 00 L3MEHERUSY K HACMORWEMY cmakdammy myanueyencs @ exea2pd oM WHibopMaLii-
OMMHOM Vkazamane sHaluonanskee cmandapmelys, 8 Mexci UIMeHeHUT U ToNpasor — & SXEMBCAYHOM LiH-
PODMALLOHHON YREZAMETE « HAYUOHANEHMRE cmandapmeiy. B cnydae nepecompa (2amans) iU omeis
HACMoRWean cmakdapma commaemcmaowes yesdommnasue Gydem omplnukodano & SxeMecAYHoM urgop-
MELLUCHHOM VEadamens sHayuonaneHee cmandapmedy. Coomesmomayiolian uughopMalius, yaedomunakie
U MEKCTIB DAIMELMOMCA MoK @ UNBODMALLOHWHON CUCIEMa 0BLYe20 MTEIEIHUA — HE OGBLLIUEEHOM
caiime fadepaneHo20 azeHMcmEaa o MEXHUYECKOMY DE2yTUDOEIRUI U MemMponaeuy & camuy Mumepnem

E Crangaprandgropn, 2016

B Poccxitcroft Paaepauyid HacTOAWWA CTaHOapT HE MOMET BeiTe NONHOCTRHY MM H3CTHYHS BOCNPOHa-
BEAEeH, THDAKWPORAH W PACNPOCTPaHEH B KAYECTRE SOMUMaNLHOND Higadua Ges paipewerns SegepankHo-
Mo arexTCTEA N0 TEXHUYECKOMY DEryTTHPOBAHAID 1A METDONOTHN
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Beenenue

HacToAawxia cTasaapT npeacTaanAeT cobol pykoaoacTeo O3CP No MCNBTAHMK XHMAYSCKHMY BELLEcTa,
CBAZAHHOMY © MIYYEHHEM WX NPKPOOL B oHpyHa0wed cpefe. «buokonuenTprpoaan e MNpoTosHee MCnkTa-
HHA Ha peiBaxs (P 305} 0 «BroassyMynNaULKs B oSUTarWKs B 0Can0HHE Y OTRNOKEHWAX Jo0HHER Oligochates
(MANTUETAHKOBLEE Yepeas)s (PP 313) cny@nukoeaHsl cooTEeTCeTEBEHHD B 1886 1 2008 rr. 3wcTpancnadHa
AaHHENX, NOMYHEHML N0 BUOAKKYMYNALMK B BOAE, 3aTDYRHATENEHE ONA NOYBSHHEN ODFAHMIMOE, TEKMX KakK
IEBANAHBIE Yepik. B HacToAWEs BDEMA MOGENLHEIE DACYETEl, OCHOBAMHEIE HA MANOdMNEHOCTI BEWecTRa [1],
[2], HENONEIYVIOTCR ONA OUEHKH DACAKKYMYNALWA XMMMPYSCHHX BEWECTE B NOYDE, KaK ONWCaHD B TEXHAHSCKOM
pykopopeTee EC [3]. HeobxoQWMOoCTes METODS MCNBITAHWE ANS KOHKPETHLIX CDED TAKEE paccMoTpeHa B [4].
Tanon MeTod ocobeHHD BRMEH ONA CUSHKW BTODHYHOND IaMpAIHEHWA NoOYBEHHBIX MMWEeBLIX yened [5]. He-
CROMEKD HALMOHANEHEN METOO0E HOTILITAHKA NOCEAWEHE BHoarKyMyMALNA B GPYTHX ODraHnaMax, noMums
pull [B] # [7]. Cnocof oueHeE BUoaKKyM ALK XMMAHECKHE BEWECTE B 3eMNaHsx wepaax (Eisenia fetida,
Savigny) ¥ SHEMTREYCaX WA JarpRaHeHHslx No4e Buin paipaborad AMEPHMEIHCKHM OSWECTEO0M NG TECTADOBA-
HAH 1 maTepranant [3). Npradadsdsid B MexOyHapOaHoM MacwTabe MeTod cnpegeneHna BuoakkysaynaLHM
B WCTOLWEHHOW MOYEE YNYYWHT CUBHEY DHCXOE, CEAIAHHBIX © XWMAYSCKHMA BRLECTEAMK, ONA NOYBSHHEIX
akocHcTewm [8], [9].

MuTaowWecA NoHeod Secno3IBoHoYHEE NOJRELTAKNTCHA BOAASMCTEMIO HAXOOALWKACE B HER BeWecTa.
CPEQA TAKMX OPradnamon IeMNAHLE MaNoWeTHHKOBEE YEREN WIPAIOT DaMHYI0 pONk B CTPYETYPE W diyHK-
Wil noqa [10] [11]. JeMnaHse MancUeTHHEOBRE YeDEK MUBYT B NOYBE W Y3CcTH4YH0 HA MOBEDXHOCTH NOYEE
(ocoDEHHD B CROE NePerHoR ), OHW NPEOCcTasnAKnT cobol Haubones MHOMOYWCNEHHLIR BHE CPTaHWaMoB B OT-
HOWEHWA GuoMacck [12]. 3a cuer GHoTYpBauWk NOYEL W BEICTYTEA B KAYSCTEE A00LIYH 3TH OpraHH|IMel OKa-
IBIBICT CHMBHOE BNAAHKE Ha DMoOCCTYNHOCTE BEIWECTE ANS QPYIHX OPFaMUIMoR, TAKMX K3k GecnoIBoHcHHBIE
(HANDWMMED, XALMHBIE KW | ayvEr [13]) vk nospoHoYHEE, OTHOCALMECH K XMILHKKAM [HANDHMER, NACEE M
qJaree [14], [15]) B HacToawes BpEMA HEKOTORGIE BHObl JEMNAHBE MANOWETHHKOBRIXY YSPBEHA HoNoNLay TG
B KE4ECTES MOGENER B IROTORCHKOMOrMSECKHE HCMNBITAaHWAX, ONHCAHHBER 8 NDHASHEHWH [

FykopogcTes ASTM ANA NPOBEOEHMA MCNETaHHR NAGoRaTopHOA TORCHYHOCTIA NOYBE] MW GHUOaKYMY-
NAUMK C 3esnAHbIMKA Yepeame Eizenia fetida 1 anxnTpenaams Enchytraeus albidus [16] oSecnesmneacT aaxm-
HEIE ¥ NOAEIHLIE CORASHKA ANA BRNONHEHWA HACTOAWETD METOOA HCNBITAHKA N0 SHOIKKYMYNALMK B NOYEE.

OpyriMi OcKyMEHTamMK, Ha KOTOPLIE NPUBESEHEl CCRIMEM B HACTOALWEM CTAMZADTE, ARMRKTCA «Pyro-
BOJCTEO MO WoNbiTaHdam O3CP 305, BUokoHUeHTpHWpoBaHHde: [TpoToYHEE CNETaHWA Ha peibaxs [17] 1w «Py-
KOBOOCTEO MO WCNeiTaHdamM O3ICP 315, BUoasksyMynauMs B oBWTAOWWE B OCagoquHbie OTNOHEHWAX JOHHBIX
MANCUETHHEOBEX Yepanxs [18]. MpakTu4eckini OnsT HCNsITanka 1o DHOaKEyRMyNALKKA B NOYEe W NyBaukaun-,
npHeeteHdse B [19] — [31], Tagse ABNAINTCR CCHOBHBIMH WCTOYHKKaMK HHDopMauKy, Heobxonumol gna
MONBICEAHHA HACTOALMM CTAHJANTOM.
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M E M T 0O CVY O APTCTHBEUHHUB #H CcC T A HDO APT

METOAEI MCNBITAHKMA XMMWYECKOW NPOOYKUWW, NPEACTABNSAIOWER ONACHOCTE
ANA OKPYXKAIOLLEW CPE[bI

BHOAKKY MYMALMA B J8MAAHLIX MANOWETHHKOBLIX Y2PEFX

Testing of chemicals of envircnmendal hazard
Bioaccurmulation in Terrestrial Migochastas

Oata seegenyn — 2016—05—01

1 OBbnacTe npUMeHEHUA

1.1 HacToAwWwWA cTaKgapT yCTadaBnWESET METOD ONPEOeneHvA BUoakkyMynALMn B I8MNAHBIX Mano-
WETHHKOBRX HePEAX.

1.2 DauMeiil MeTod WENBTAHAR ManHEM 0BpazonM NPAMEHKMM ON8 CTABUNbHEE, HERTRANLHBIX OPraHH-
YECKMY XUMUYBCKHY BELLACTER, KOTODLIE agcopiupyioTos NoYaoi. C MCNoNB30BAHAEM I3TOMD METOOA BOSMONHO
NPOSEOeHHe MCNTIHWE NG OUSHKE BHOAKKYMYNALMKE HAXOOALWWKCA B NOYRE CTAGMNLEMEIX METINNOOPraHWYE-
CEMX COoBaMHMeHni. O TAHe NPHMEHMM O71A METANN0E M DPYTHX MUKDOATIEMERTOR.

2 TepMWHBLI U ONpegenedMA

B HAcTOAWEM CTaHOAPTE NPHMEHEHE CRegyiolHe TEpMKHE G COOTBETCTEYIOWKME ONpEdanaHnAMN,

2.1 uoakkyMy nALWA (bioaccumulation): YEENWYeHWE KOHLEHTDAU WA MCNBETYEMOTO BELWECTES BIHa Op-
FAHM3IME M0 OTHOWEHWID K KOHLUEHTEAUMK MCNBTYEMOND BRLEcTEd B CKpYHAOLWEd cpeie. BuoakkyMynaymna
ABNRETCA DEIYNETATOM J8YX NPOLECcCos; DUONCHUEHTPHPOBAHWA M DroMarHydiukaL i,

2.2 BruoroHueHTpMpoRanwe (bioconcentration): Yeenu4eHue ROHULEHTRAUMK KCNaITYSMOMD BELWECTES
B/HE CDraHdIMe WCKNIOYKMTENLHO B PEIYNETATE NOrMOWEeHKA BEWECTES W3 OEDYHAINWER CPEgH (T8, Yepaa
MNOBEPRHOCTE TEMA W B PEayNsTATE IAMAaTLHBEAHAA NOYEE) B0 OTHOWEHHNG K KOHUSHTDALMK HCNLITYSMOrD BE=
WeCTBEa B OKpYHAIOWEN Ccoenes.

2.3 Bromardadmukauwa (biomagnification): YeendHeHue KOHUSHTDALMKM ACNBTYEMONS BELWECTEA BIHA
CPraHWIMEe, B CCHOBHOM B PE3yNuTATE NOMOWEHWA 3ArPAIHEHHOR NWWHA WNW GOSLIMKH N0 OTHOWEHWID K KO-
LEHTDALWA WCNBTYEMOIS BEWUBCTES 8 NAWE HNW 400G, BHOMArHWDALIUWA MOMET NPHBECTH K NepaHocy
KW HAKOMNEHWED HCNLITYEMOND BRLYECTED B NWMLESHLIX LENAx.

2.4 anumuHayra (elimination): ANHMEHELHMA KCTNBITYEMOrD BEWEBCTEA M2 TEAHEA TECTOBRX CPraMnasion
NOCEEOCTEOM AKTHEHLY WK NACCHBHEE NPOUSCCOE NPOMCKOOAT HEIARWCKMO OT HAMWYKA WKW OTCYTCTENMA
HCTBITYEMOrD BRLECTEA B OKDYRALWER Cpeae.

2.5 thakTop GuoakEyMmynaunK (bicaccumulation factor, BAF ). KosUeHTpauns HCNeITYEMOID BRLUECTES
B/Ha TECTOROM OpraHkIMe (C| pactyiTLIBaT 8 rpamMMax Ha KMNorpamm CyX0d Maccel YepBel ), OTHECEHHAA K
KOHLEHTLALMK BEWECTES B OKDYHaNWER cpane (C, pPACCHUTHIBANT B TLAMMAY HA KANOTDEMM CYX0H NOHBR) B
NGO ssomeHT Dalsl NOrMOWeHWA B JaHHOM WCNbITaHKh NO Groakkymynauxu, BAF BeMMCnNAKT B KMNOrpam-
Max NOMER! Ha KANOTPaMM HEpBEn.

2.6 chakTop GHOAKKYMYNALWM B pABHOBECHOM COCTOAHMM (steady state baccumulation factor,
BAFss): BAF B papHoEECHOM COCTOAHHKM, CYLWBCTBEHHD HE HIMEHAKLWWACA B TEYEHHE QNUTENEHOM NEpHoOa
BPEMEHM, KOHLEHTPALWA WCTLITYEMONC BEWMECTES B OXpyxaIoWei cpeae (C, paccHMTHEAOT B FpamMmMax Ha
KHMOTRAMM CYX0A NOYBE), KOTOPAaA ABRMNASTCE NOCTOSHHOR B TEHEHKE ITOMS NEpUona EPEMEHH.

Wanauue oduHansHoR
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2.7 wuHeTHYeckui dakTop Bruoakkymynaumk (Kinetic bioaccumulation factor, BAF ) ®aktop Guoak-
KYMYMALRK, PACCHATAHHBN HENOCDEgCTEEHHD W COOTHOLWEHWA KOHCTaHTEl CHODOCTH NOrMOWEaEHHs NoYBkl K
KOHCTAHTE CHODOCTH INUMHHALNM (KW K ).

2.8 dhakTop akKyMynAauWKe BuoTa-novea (biota-soll accumulation factor, BSAF). HopumanuaoeaHHan
Mo NHNHZAM KOHUEHTPAUWA WoNBITYEMOrD BRLUECTES B/HA TECTODLIX ORraHMIMax, OTHECEHHAR K HODMANM:
IDBAHHTA NO ORTaHMYBCKOMY YINapoqy KOHUSHTDEUWA MCNETYEMOND BEWECTES B NOYEE B DABHOBECHOM CO-
CTORHUM. C BRIPAMAATCA B IPAMMAX HA KANOMPAMM COOSDXARMA NUNMO0R B opraHuame, a C, — B rpamman
Ha KHMNOrpany CoOepManis Opradiseckors yrnepoda e nosse, BSAF WMEST paiMepHOCTe B KMMOrpamMma
ORTAHHUYECKOTS YITNEpoda Ha Kr NHNKacs.

2.5 NRaTo WNW pagHOBECHO® COCTORHKME (plateau or steady state): PagHoREcHE MeXdy NpoUsccamM
MOTNOWEHAR W IMHMEHALAK, NPOTEKSI0LWAMA OOHOBREMEHHD B BpesA dalkl BO3OeRcTaNA. FagHoBECHOE Co-
CTOAHWE AOCTUIAETCA Ha rpadvse JaBrcHMocT BAF OT BpemMedy, KOrga Kpreana cTaHoBWTSA NapannensHoN
OCH BPEMEHIA, ¥ TRH NoCNedoaaTensHuIX aHankaa BAF, npoeadeHHsy Ha Npobax, oToDpaHHbx © MHTepBanomM
HE MaHes 2 CyT, HE paanduainTch Gonee Yem Ha 20 %5 Opyr o7 Opyra, W HeT CTATHCTHYECHH IHAYAMEIX Pas-
NEYHA MEXOY JaHHBEME TPEX NepUogos oTéopa npob. N UCneTyeMslx BELECTE, KOTODSIE NOMOWaKTCA
MEOneEHHD, Gones NoOOXcEALIWMM WHTERBANOM ARNAGTSA 7 oyT [17).

210 koathpdUUMeHT pacnpegenaHKA oOpraHdYeckli yrnepog-eo0a (organic carbon-water parttioning
coefficient, K__|: OTHOWEHWE KOHUEHTPALWK BELIECTRA B/HA PpaKkuvy OPradMHeckonn yImepoaa B noqes o
KOHUBHTPALWW BEWECTES B BOOE B CABHOBECHOM COCTOAHMM.

2.11 koadppruneHT pacnpefensHuA oKTanon-aoaa (octancl-waler panitioning coefficient, K_ i Or-
HOLWEHME PACTECPMMOCTH BELECTEE B H=OKTAHOMN2 U BOJE B DABHOBECHOM COCTOAHKMK, TAIKE MHOMGA BRIpaxa-
eTCA KaK P, Norapadeas K, (fog #,,,) HCNONE3YETCA B KA4ECTEE NOKAIATENA NOTEHUKWANEHOR CROCoBHOCTH
BEWECTES K BHOakkyMyNALWMA B BOOHEX CPralnIsan.

2.12 ipaza nornoweHHa KNW dasa Bo3NeRcTEMA (Uplake of exposure phase). BoeMAa, B TeYEHKE KO-
TOPOro TECTOBLIE OPraHyWaMel NoGBERTANTCA BOA0ERCTERI0 WCMETYEMOrD BEWECTEE,

2.13 KOHCTaHTA CKOPOCTH NOMMOWeHWA No4YBLl (300l uptake rate constant, & ). H4cnoeoe aHaseHue,
ONpEgEnAnLes CHOPOCTE YESMHYEHWA KOHUSHTPAUWH MCNBITYEMOND BEWECTES BIHA TECTODLIX CRraHnasMan
B pEIYNETATE Br0 NOMOLWEHKA K3 NOYBL, K, BEIDAMABTCA B TPaMMaX NOUBL! Ha KUNOTPaAMM YEPBER B CYTHA.

2.14 chaza anummuHaumm (elimination phase): Bpema nocne nepencca TECTORRX CPraHnaMos W3 cpeas
C WCMBITYEMBIM BELECTECM B CpEdY DE3 MCTNuITYEMOrD BEWESCTES, B TENEHWE KOTODOrS WoCNSaYETCA MR K-
HALUMA (MK YUCTRIE NOTEQW) BEWBCTES WA TECTORBIX OPraHAIMOoa.

215 HoHCTaWTa CHOPOCTH aNUMUHAUWK (elimination rate constant, &,): Yucnoaoe sHadelne, onpe-
OeNAKLLES CHOPOCTE CHMREHHR KOHUBHTPALMA HONbITYEMOND BEWaCTES B/HA TECTORREY SPIaHWIMax nocna
MepeHoca TECTOBLIX ODTIHHIMOE W3 r:Pe,qu. COAEPMALeR UCNLITYEMOE BELWECTRO, B cpeay Gea sewecTea; k,
BEIDAXABTCA B CYTEAX B MHHYC NEDREOHA CTEMNEHH.

3 NpegeapUTenbHbIE YCNOBWMA

3.1 Menuitanda No WIMepeHa SHoakkysyNALMd BELLECTE B I8MNAHLEE MAanoWweT MHKOBEIX YeDBAX Gbii
MNpoEenEHe © TAXENHMA MeTannamn [32] 1 CTORRMMA ORraHMYeckA M BELLECTEIMKA, HMELLAMK AHAYSHAA
log K, o7 3,0 go 6,0 [24]. Takue UCNEITIHMA TAKKE NPUMEHAIOTCH B OTHOWEHWN!

- BELECTR, MMelowux log K Bonee vem 6.0 (BecokoriapohobHmpx BEWECTE ),

- BELECTE, OTHOCALUMKGA K KNACCY CPraMu4eckis CoaguHEHRN, KOTODLIE, KaK MIBEcTHO, obnadanT chno-
COBHOCTEK K BHDAKKYMYMALMH B MHBLIX OPraHMIMax, HaANpUMep NoBepRHoCTHO-3KTHEHEE MW BelwecTs, ob-
NaJaioWKys BEHCORCR agcopiursHHON CROCOGHOCTRED,

- BELLBCTE, CTRYKTYRHEE 0COBEHHOCTH KOTOPLY YHAILIBaKT Ha HX CnocofHocT K BUoakKyMy NALMK, Ha-
ApMMen aHAN0M BELWUECTE C© MABECTHON GHOaKKYMYMALMEN;

- METANMCA,

3.2 Mrdbopmaume 0f HonNbBITYEMOM BELECTES, Tarkyld Kak ODWee HAIBAHWE, XHMWYECKOE HAIBaHHE
(NPEANSHTATENEHD Hazpauue no PEOMAK), cTpykTypuas dopmyna, pervcTpadkoHHsn Hosep CAS, yucToTa,
TEXHKKA BEIoNaCHICTH, HAGNeHALWMEe YCNOBHWA XPaHeHua W aHANWTWYSCKHA METOD, CNEQVET NoNyHUTE 00 Ha-
uyana Kocnegoaadya. B gpononuersue gonmHa BuiTes MABECTHA CRegyiowan MHibopsManma;

a) pacTEOPHMOCTE B BOOE,

) HoadWpPUUKMENT pacnpeiensHiA oiTadon-soaa, K,

B) KOIPHUUNEHT pacnpefenaHina NOYEa-A08, BEPaMEHHEIA B K_

r} DaEneHwe napa,

A4) paanaragMocTs (HANpUMEeD, B NoYBe, Boge),;

€] HIBECTHLIE METASONKThI.
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3.3 JonycKaeToR MCNONE3ICEATE MEYEHHOE WNH HE MEYEHHOE PAOWDAKTHEHLIM WIOTONOM HCTbITYEMOE
BEWECTED, DgHagko Ana obnardaxis aHaniaa pekoMeHIyeTeA WCNoNeI0BaTe MEYEHHDE DAgHOaKTHEBHEM Wag-
TOMOM HCTLITYEMOE BELECTED. PRLLUSHWE NEHHWMAETCA © YYETOM NEpegence ohHa Py e WA WK TPeGoEaHWA K
OUEHEE MCAOOHCTD CORgUHEHRHR W meTabonuTos. Ecnv MCNonNe3yeTeA paOMoaKTHEHOE XMMHYECKOR BRLLECTED
¥ MIMEDAETCA oOLEs KONWYECTRO PAQMOAKTHEHEIX OCTATKOR, TO BAMHD, YTO0L MEYSHEE CCTATEH KAk B NO4EER,
TaK W B TECTOBLER OpradnaMax Dsinu BuEpaketbl B NPOUBHTAY HCXOAHOTS BEWECTEA W MEHEHIMD HEWCKOOHOMD
BEWECTEA [MPOAYKTOE Bro palnoweHka), Hanprsep B obpasuax, oToDpaHHEE B PARHCBECHOM COCTOAHKM
MW B KoHUE D8kl NOMOoWeHWA, © Ter 4Tobsl paccynTaTe koadbrUuMeHT SHoasEyMynaunE (dakTop Guoak-
EyMyNALKA (BAF) ons noxoaHoro BeLecTEa ¥ MeTabonkuros, 0GpasoBaBlLneCa B nodae {cm. 7.7.9). Metog,
NPHMBENEHHEK B HACTORLEM CTaHIapTe, MOWET BbiTe W3MaHeH, Hanpumeg, onA checnedeHHs JoCTaTouHon
BUOMECCH!, ANA WIMEPEHMA HE MEYEHHOMD PAOUMCAKTHBHEIM HIOTONOM OPrAHWYECHOD WCNLITYEMONS BELE-
CTAa Wnu MeTannce. Ecnu wamepreTcs oblyee KONAYECTED PROHOaKTUEHLIX CCTATEOE [METOO0M NoSCHera
HWMMYNeCOD B HMGK0H Qa»e NOCNe IKCTPaKUMM, CHWTAMWA WY ComobMnnIagme TEasen), To arrop Droakky-
MYMALMK OCHOBRBASTCA Ha WCXOOHOM BEWECTES W ero MeTabonyvTax. PacyeT BAF npegnoyTHTENLHO SOMMEH
BaIMpoOEATLCA HA KOHUEHTPAUMA HCXOOHOMNS BRLWECTEA 8 OpraH«Imax i oSlWeM KoNWYecTee paduoarTHBHbIX
CCTATROE. 3aTeM PACCHATRIEAT PaKTop akkymynAauMd BHoTa-nosea (BSAF), HopManviaocsaH slid no cogap-
HMAHMID NUNKWO0E B YEPRAX W COOBDHAHKED oprarn<eckore yrnepoda (OC) B novee na BAF c ywetom conocta-
BHMOCTH PEIYNLTATOR DAINANHBIX MCTEITAHWA SHOaKKYMYNALRA.

3.4 ToRCHHHOCTE HCTBITYEMOMD BEWESCTEa ONA BHO0E, MCNONBIYEMEX B WCNBTaHAW, JonHHa BT K-
BECTHA, HANPUMED, MPHDEKTHEHAA KOHUEHTRaUWA (EC ) MK NeTankHan KoHWenTpauxA (LC, | Ha BpemA dadkd
nornowerda [3]. BelSpanHan KOHUEHTREUMA KCNLITYEMOD BeLUEcTEa NEeSNoSTUTENLHD JOMHHE COCTARBNATE
okong 1 % ero LC., AnA 0CTROR ACHMNTOTUHECKOR TOKCHYHOCTH W J0MHA BHTE HE MEHEE HEM B JBCATE Pad
BRIWE EMo Npegens oBHapyKeHnA B NOYBE SHAMKTHHECKMM METOIoM. [0 BOIMOHHOCTH NPEgNoHTEHME 0Ta8-
BTCA NOKAIATENAM TOKCHHHOCTH, NONYYeHHBIM M3 JoNMocpodHbX KCCNELOBIHAR NG CYBReTaNbHEIM KOHEH b
TodEam [33], [34]. Ecne Takne OQaHHeE STOYTCTEYIOT, TO KCNBITAHKME NO ONpeaeneH i NapaseTpos OCTRoR
TOKCHYHOOTH SAET NoMeIHye nHhopmagn [25].

3.5 DonweH BulTh OOCTYNEH NOOXCORAWLMA aHANMTHYECKHHE METOD C HIBSCTHOW TOYHOCTEHY, NOrpeLwHg-
CTR ¥ YYBCTEHTENBEHOCTC ANA KONMYECTEEHHSTD ONPEdenaHnA BEWECTEa b WCNBITYEMBIX PACTBOPAX, B No-
4BE 1 B BWCNOMAYEcKos Marepyane, a Taoke nogpobran vubopsauxs o NoaQroTOBKe W XpaHesikt fpob 1
NacnopT Ge3onacHocTd BewWecTea, Jomerbl BbiTh Takke HIBECTHLI NPEO0ENs aHaNWTHYeCKONS Onpegenesna
HCNEITYEMOTD BEWLECTES B NOYEE W TEHAX yepaei. Moy ucnoneaosaddy 1HC-MEYeH0re HCNETYEMOMD BRLLE-
CTBEA A0MsHEl BHTE MIBECTHB! YORNEHAA PAOWOAKTMEHOCTE (T. @ Bg*mol’) ¥ npoueHT paguoakTMBHOCTM,
CEAIAHHEIN C NPpUMECAMA. ¥OenkHaa paguoarTHEHROCTE WCTILITYEMOND BEWECTEa GOMKHE ObiTe AoCTaTOYHD
BRICOXOH GNA NPOCTOTE AHANWIA, 8 WCNHONBIYEMEIR MCHWTYEMBIE KOHUEHTRALKKY HE ACITEHLl BRABBATE Tok=
CHYECKOMD JERCTEMA,

3.6 MonNeiTadwe MoMHO NDOBOOHTE © HCEYCCTREHHOH MMK NPUpOOHcE nodeoik. Qo Hadana wonETadna
GON¥HE SbITe B HAMNWHWH MHEODMAUKA O X3pakTeprucTHEAY KCNoNEIYRMOR NPHECOHON NOYER!, HANDHMEDR. KC=
TOHHHE NCHBE WA 88 COCTABRNAKLWMWE KOMMIOMEHTE, DH, CoOoepsaHke OpraHdHeckorn Ymepoda, pacnpegena-
HHE YacTHU NO DEIMERas (NPOUEHT NECKS. MNa ¥ MdHel | ¥ BoagoyoepsHbamas cnocobdocTe (WHC) [16], [36].

4 MpuHyKn meToga

4.1 MapameTpel, XapakTepHIyiowne HuoaskyMyNALMI0 BELecTEA, BmodaicT BAF, kg w k.. Onpegene-
HIIA YKAZAMMBIX NOKAIATENSA NPHBELEHE B paiqene 2.

4.2 Meneimadye cooTodT K2 npyx draz: daas NOMOoWeHER [3KCN03HUMH] 4 ass anuMHHELKRK (rocne
AkcnoanurK). Bo pems assl Nornowe A Yepsn NOOBEDranTeA BOITEHCTREHG NOYMBR C BHECEHHLIM HCTBbITY-
EMbIM BELLACTEOM 8 NOBTOPHOCTAX. B A0MOMHEHHE K TACTORLIM ORraHMAMAR KOHTDONEMBIE YePBK COOepKaTER
B QOMHAKOBLIX YCNOBKMAX, HO DRI WCTBITYEMOMND BRLLeCTEA. MameprioT Cyxyio MaACccy M COOSpsaHue NMNWOoE &
TECTORLIX ODTaAHMIMAX. JTO MOMMHD BhINONHATE, KCTIOMLEIYA YEDBEH W3 KOHTPONEHMON TPYNNLL. AHANWTUYRCKHE
POHOBLIE IHAYEHAA (KOHTPOME) MONHD NOMYYHTE, aHAMNKMIKEYA NPoDLl KOMTPONLHBIX YEPBEH 1 noves. JnA
draak INUMUHALMK YepBeih NOMELWAINT B NOYBY, CEOBOOHYID OT MCNLITYEMOMD BelecTed. Daia anvkHUHALNK
TREBYETCa B TeX ChNydyaax, 8cnM NOMMOoWeHHs ACNBTYSMOrD BeecTEa B ase IKCTOIMLNA Beno HeaHaqu-
TEMEHEM. D333 ANUMAHALAN D38T WHDODMALKIO O CKOPOCTH, ¢ KOTOPOR MCNBTYEMOS BELECTED Bl 0enReTCa
TECTORLIMK OpraHuasmanta [37]. Ecnu pasHoBecHoe COCTOAHME HE JOCTAMHYTO B Tededine daikl NornoWesua,
TO ONMPEOENeHWE KMHETHYECKHY NapaMaTpos — MHETHYECKDND daxTopa GuoarkymynAadun BAF,, koucTaw-
Tkt CHOPOCTA NOMMOWEHHE B ANHMERALMK — NEeONoYTUTENEHS DONMHO OCHOBRBATECA HA OOHOBDEMEHHIM

3
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BRIDASHUBAHKK PEIYNETATOR had NOMMOWEHAR W INAMEHALKKE. KoOHLEHTDALKWA KCNBITYEMOID BEWECTER B/HA
HERBAX KOMTPONKPpYeTCR B obewx halax MonbiTaH kA,

4 3 B reqedde Dais NOMoleHda HaIMepe ks NPoB0OATSA B Neprod Jabnmae i 0o 14 oy T (GNA aHXK-
TREHA) WK 21 CyT [ONA I&MOAHY YEPBER ), NoKa OOCTHI3ETCA DaBHOBECHOE COCTORKKWE cornacko [21], [22],
[38]. PapHoBRCHOE COCTOARMME OOCTUTHYTO, KOFQA rPa{HUE JABUCHMOCTH KOHLBHTRAWMK WCTLITYEMOMD BELLE-
CTEA B YEDEAX OT BPEMEHM NAPAannNensy OCK BREMERA W TPH NOCNEA0BATEMsHBEIE KOHUSHTREUKK DEIYNETATOR
SHANKWAE Ha 0GPAa3UAX, BIATRIX C HHTEPBANOM HE MEHEE 2 CYT, HE HAMEHAITCA Gonee 4am Ha £ 20 % opyr o1
OpYyTa Ha OCHOBE CTATHCTHYECKDID CPAaRHERAR (HAaNDHMED, OUCTI2PCHOHHEBIR AHAMNHE, PEMPECCHOHHBIR aHANKa).

4.4 Daza AMMMUHALWA BEMICYSET NepeHos TECTOBLX OPraHWIsMOoB B COCYOLI, COOEDMALLWE TOT #e CaMuIA
cyGCTpaT Gea MCNBITYeMorD BewecTsa. Bo Bpema hadsl INUMHAHALWY MIMEDEHKS NPOBOAAT 8 NEprog Hatno-
Oerid go 14 cyT (ANA IHXHTPEWR ) Und 21 CyT (N8 IEMNAHLX YePBER), acny paHes aHANHTIYECKOE ONpena-
NEHKE NoKasano cHkerre #a 90 7% OCTaTkoD MCABITYEMOrD BELWECTEA B YepBAX. KOMUEHTDAUWA MCNLITYEMOrD
BELECTEA B HEPBEAX B KOHUE D33kl ANHMAHALKMK BelDAHAETCA B BHOE HEINWMHWHWDOBAHHLIX ocTaTkoe, BAFsSs
pABHOBECHOND COCTORARMA NPEaNoYTHTENEHD PACCYHTREIRTCS KaK COOTHOWEHWE KOHUSHTpaUMu B yepeas (Ca)
W B nodee (Cg) NpH cHeRWOHOM cTAOMNEHDOM COCTOAHMKE W B BUOS RMETHYECKOrD aKkTopa BHoarmyMynAL«M9
(BAF, ), kax cooTHOWwEHWE k, 1 K, NPeanonaras kMueTuky NepBoro NopAGKa (Ca. npunokenke A). Ecnu KuHe-
THEA NepBond NopAGEA ABNASTCA, OHEBMOHD, HEMPUMEHAMOR, TO MCROMNBIYIDT JPYIHE MOOSn.

4.5 KoHCTaHTa CHROPOCTH NOMMOLWEHMA, KOHCTAHTA CHOPOCTH NWMRHALWA (MW KOHCTEHTE, KOraa Benofb-
IYIOTCH JDYTHE MOLENH ), KMHETHHECKWA (akTop SroakkyMynAlWs (BAF ) W, No BOIMOKHOCTH, A0BEPUTENEHEIE
WHTEDBANSs! GNA KXHA0MD 1S 3THX NApaMEeETPoE DACCYMTRBAINTCA C MCNONEI0BRHWMEM KOMNSKTEDHEE MOOENEHSEIX
YRABHEHKR [CM. NpHMAOxEHKE A). KpHTEpHiA COOTBETCTEMA MKNGCH MOOen MOMET GblTh ONDEOENEH, HANPHMED,
13 Ko dW L MEHT S KODPENALKKM WRK Ko hHUMERTa JETEDMIHALMA (KoadDUUMEHTE, BNHIKKE K e0MHHLE. YEa-
ILBINT HA KOPOLW YK ANPOKCUMALKID) WK Xd-FBagpar. Takse pasMen CTaHdapTHOR OWwWbkK WK J0BepA TNk
HEIR MHTEpBAN 0N8 oUHABAEMbIX NApaMETpoR MOTYT YEIILIBATE HA ¥DHTEDHE COOTBETCTEMA MOJEMH.

4.6 [NA cHitsEHWA BapHabeneEHOCTH PeIyNsTaToR WCNLITAHWA © BEWECTEAMK ¢ BhICOKOR NUNODHNEHO-
CTEID Ko3buUHerTE BACAKKYMYTALMKM BelDaMaKT N0 OTHOLWEHKK K COOEQMaH e NANWML0E W CONEDMaHHN
CEraHMYECROND YINepods (RANOrpams opradkHeckorn yrnepoga (OY) B noYBe; RANOrpamMs B MHRYS NEDBOH
CTENEHW COgepHandie NUnMogoe 8 Yepeax). JaHHLIA Nogros oCHOBaH Ha HANAYHW NS HEKOTODLWE KNaccon
KAMHUSCEHY BELIECTE HETHOW DITMMOCEAIM MEMOY CNOCODHOCTER BEWECTEA K GHOAKKYMYNALUMKE W ero nw-
NOPHNBEHOCTEID, HANPWUMER KOTOpaA DkiNa yocTadHoaneka ans peid [39]. CylwecTeyeT BIaMMOCEAIL MERIY
COdEepMaHAes Ninuace B peibe v Guoakkysynaused nogobuslx pewecTs. [Na QOHHLIX Opradnasos OwirM
YOTAHOBMEHE AHANGTHYHEE Koppenaudu [40], [41]. AHanori4Han KoppenAuns Belna NokasaHa ona ek ng-
HialX ONAMoxeT [ManoweTuHEkoBRX Jepeei) [20], [42], [43], 1] NMpy HaNH4HMM QOCTAaTOYHONS KSNKYecTea TES-
Hd YEPBEA COOBPHIHME NANWIOE 8 TECTOBLIX ODraHH3MAR MONHD ONPROENHTE Ha TOM ®e BUOnoriqecKomM
MATEPWANE, KOTOPBRA MCNONE3IVIOT GNA ONPE0eNeHHA KOHUSHTPAUKK HoNeTyemors sewectea. Kpome Toro,
KOHTPOMEHBE OPTAHMAME MOoryT CeiTE MCNoNB3I0BAHE ANA WAMEDEHKA COMEDMAHWA NMNAGOS,

5 octo BEPHOCTL MCNBEITAHWA

MCNBITaHMe CYMTARTCA OOCTOREDHEIM NEW BEINCAHEHKE CIREOYIOWWE KPUTEDUER ONA KOHTRONEA W ONkT-
Heix 0bpaborow:

« [I0 OKOHYAHKK MCNETAHMA 00LWaA rMdents B Tedesne (ad NOrMoweHMA ¥ AHMAHALNA HE JO0MmeHa npe-
BeiliaTe 10 % {ONA 1M Yepeer) M 20 % (0nA aHxnTpend) Cblwero KoNHYecTEa BEEOEHHEE B WCMkbl-
TAHWE YEpBe;

- angs Eizania fetida v Eisenta andrei cpegHAn NOTERPR MACCH, HAMEDEHHAA B KoHye a3 normolWeHEA |
IMAMAHALWA, HE DoM¥HE NpedLwaTe 20 % 0o CpasHeHMio © MCXOOHON CEPOR MacCol {Celpaf Macca, Macca
CEPOA TeamK) fw. B Hauane kasnol faisl.

6 Onvcanve meToga

6.1 TecToRLIE BHALI

HeckonbkDo BHOO8 ISMNAHLIX ONWMOXET [ManoWEeTWHKECERIX YEPEe) PeROMEHOYIOTCA MR KWCNoNL308a-
HHA B MCOBTAHWAX NO GuoaEkysyNAUAW. Hantones 4acto MCnone3yeree ange Eisenia fetida, wnu Eisenia
andrai (Lumbricidaa), wni Enchytrasus albidus, wnw Enchytragus crypticus, wnd Enchytrasus luxuriosus
(Enchytragidae) onucake B npanoEeHdn I

4
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6.2 DSopynosaHre

CrnegyeT NposENaTe OCTOPOKHOCTE, YToOb HabewaTs MCNoNL308aHWA MaTEpHanoe AnA nNobslx 4acTeR
ohOpyooBaHHA, KOTOPRE MOMYT PACTEOPATECH, A0COpGHpOBaTE HCNLITYEMOE BRLWECTED WK BullUEnadyBaTh
APYTAG COBGUHEHHA W KOTOPLIE OXA3LIBAINT OTHMUATENEHOE BNWAHKE Ha CaMH TECTORLIE OpraMdaImsl. Cnegyer
HCNCMEICEATE CTAHAZPTHRE NPREMOYIONEHLIE WM UANWHIPWYECKWE KAMEPk], WAMOTORMNEHHEIE W3 KHMAYECKH
KHEDTHOID MATEPWANE C NOgXOIALLEH BMECTHMOCTEI B COOTRETCTEMY C YDOBHEM 3AMDY3KK, T. @. KONUYECTECM
TECTOBLIX YepBeld. Hepxanemilas cTans, NNACTHL KWK CTEKNS MOMYT BaiTe WCNoNE30BAHE 0NA Meboro obo-
PYOCBAHKMA, MMBIOWETD KOHTAKT © HCNsITYSeMoR cpegoi. Moneimyemule Kameps DommHsl BuiTe HEGNEKaLWwHM
CBpaIom NoKpe T, Y4T00 NpEJOTBERPETUTL BLINCOMNIAHWE JYEpBEd, AONYCKEA NPW 3TOM O0CCTATOMHYIO Nogaqy
Boafyxa. OnNA BewWacTe C BLICORMMA koadpruvenTami ancopiumMy MoryT noTpedosaTecA, HanpukMep, cluHTE-
THYECKWE NMPETEOHds!, CHNEHWIKPOBAHHOE CTeKND. B 3T cnydanx ofopynoeadne cnedyeT YyTUNKHIMpoEaTs
nocne Moenoneaceadus [17]. Heobxogumo NpegynpeqnTe YTEYEY MEeYaHHBEE P3OMCaKT MBHBIMK HACTONAMKA M=
NETYEMEX BEWECTE W NETYYAX XMMUHeCKAX BEWecTE, CNeayeT KCNomkE30eaTh NOBYLWKA [(HANDKMMED, CTEKNAH-
Hiid FyTRINH ONA NEPOMBEIBAHKA ME33), cogep#allkue nogxogAlKe aboopbenTel ONA YOSMEHDAHKMA BCaX Wena-
PRIOWHANCA CCTATEOR M3 WCNBITYEMEBIX COCYIOR.

6.3 Moupa

6.3, 1 VcheTyeman nodea Oonwsa ooecnediasaTs BeKHEIEMOCTE W NPedNoYTUTENBHD BOCTPOUIB00CTED
TECTORLIX OPraHHMIMOR BO BPEMA AKENWMATHIAUKK W HCNLITAHHA, HE BHILHEIR KAKWX-NAGD KWIMEHEHHA DHEL-
HETD B3 MK NOBEJEHKS YEpBel. Yepen DoNKHE 3apsIBaTeCcA B Noyay.

6.3.2 MoxycoTReHHaA nodea, ondcaddas B [36]. peroMesayeTes ANA MEnoNe30BAHHA B HCNETAHWAY 8
kadecTee cyBcTpara. MNogroToBka MCKYCCTEEHHGH NoHBE ONA WCRONSI0BAHAA B HCNsITAHWAR Mo BHoakkyMyna-
LWH ¥ pEEOMEHGAUMA MO0 XPAHEHKK HCRYCCTEEHHOR NoHaLI NpHEETEHEI B NEWNCHEHWH B. 0o HcnonbLIcBanna
BRICYLUEHHEIA Ha BOIOYXNE WCKYCCTEEHHER FPYHT MOMET XPaHWTRCA NPW KOMHATHOR TeMIRpaTYpPe.

6.3.2 OoHako NMPOaHBIE NOYBEE M3 HEIAFPAIHEHHEIX YYACTKOR MOMYT CRAYRHTh MCHBTYEMOM MAMKA Kyb-
THEWPOBAHHOR NOYECE. MpMpOaHse NoYER CReOYeT XADAKTEDHIDEATE, NO MEHBLUEA MEDE, N0 HCTOHHKKY [Ma-
cTy chopa), aHadeHin pH, COOEDHaHMWID OpTauHYecKors ynepoga, pacnpedensHiig YacTyy No pasMepy (ne-
COK, MN ¥ FNAHA B NPOLEHTAX), MarkcHMansHoR pogoyvIepauBaoweid cnocobuocTd WHC, ., ] ¥ NPoUEHTHOMY
COOBp®aHWo Bodsl [16]. AHanKz NoYski MNK 22 COCTARNAKLWME HA MAKDOIATPAIHATENW Neped WenonNeIoes-
HMEM OOMKEH NPEGOCTARBWTE NONEIHyR MHQopMaumre. Ecny nononsayeTcd NoNeEas NoYea o CenaCcKox0aAi-
CTEEHHLIX JIEMEMNL, TO NPelLABNRINTCA cnegywwWe TpeboparyA: go oTopa npod oMa He gonwHa obpadaTtul-
BATLCA B TEYEHHE HE MEHEE COHOMD MOEa COenCTEAMM JAWHTE DACTEHHA HNW HARO030M B Ka%ecTae yooboeHnA
OT 0GpaBoTaHHBx NPENapaTaMd #MHECTHLIX K HE MEHEE LWBCTA MECRLED OPraHnYeckiMd yoobpennani [44].
Mpouedypel SOpaLEHWA © BCTECTESHHOA NOYE0A J0 WCTIONEIDEAHKA &8 B IKOTOKCHKONOIHYECEMN WCMBTaH =
AX H3 ManoWeTHKoBLIX YepeAx B nabopaTopun onKcane: 8 [16]. [NA eCcTECTEEHHLIX NOYB COOK XpaAHEHHA B
naGopaToprd QomseH DeTE Kak MORHD S0Nee KOpoTHMM.

6.4 BHeceHME HENLITYEMOrS BELWECTEA

6.4.1 Vicnumyeroe BRLecTEo BHOCAT B nodey. Do 3ToM CneayeT YyuuTeBaTE HIMKD=XH MHHECKHE CROH-
CTEA HCARITYEMOrD BRWECTEa. BonopacTROPHMOE MCNBTYEMOS BEWECTRS JOMMHE BhiTe NONHOCTEID PACTEO-
pPEHO B BOOE Nepes CMELUNaaAHMEM C NoYR0A, PerkoMeHIyeMan NpoUsaypa BHECeHka NNoXo PACTRSDMUMOro B
BOO0E MCNETYEMOrD BEWECTEA BRNRHYIET NOKPRTHE OOHOM WM BONes KOMIOHEHTOR NOYBL! [MCKYCCTREHMON)
KCNBITYERMEIM BEWECTEOM. HanpuMep, KEapUeaslid NECoK WK e8Ng HacTk MOTYT OkiTe NPONUTaHE PACTEOD0M
MCNBITYEMOMD BRUWECTEA B NOOXOOAWEM OPFAHHYECKOM PACTRORWTENE, KOTODBIEA IaTEM MEINEHHD Blinapm-
paT gocyxa. MokpeiTyio paluydkd JaTes CMELLIMBAHNT ¢ BNaEHOR nodecdl. [NapHoe NPeHMyLLECTED 3TOM
NPOUSOYPLl COCTOMT B TOM, YTO PECTEODHTENE HE BHOCHTCA B nodey. [pd WCNoNsA0BAHMK NPMPOOHOR No-
Yokl HCNBITYEMO2 BEACTED MORET BbiTh J0GARNEH0 BHECEHMEM BRICYLISHHON HA BOAOYXE MODLWNA NOYBk,
Kl ONWCAHD BeILUE ANR MCKYCCTRRHHGH NOYAL!, MMM NEQEMBWUMBAHKMEM MCNEITYEMOND BEWECTRA C BRAMHORN
NOHBGH, C NOCNEIYIoWER cTaaqel BeiNAagWBanKa, ECNH HCNONEIDBANCA COMKBKRMAIKDYREWWA aredT. Kak npa-
BHAG, KOMTAKTHPOBAHWA DACTREODHTENA C BNAMKOA NoYB0R CnegyeT Maberats, HackonbEd 370 BoamMOokKD. He-
OEMOLMMO YU TRIBATE CREAYOWes [16]:

= BCNW MCNONEIYETCA DACTEODMTENE WHOMR, el BOgE, TO OH QONMEeH CMEeWKEATECA ¢ BOAsH Miann ero
MONHO NETKD YOANKTE [HANPUMED., YNApHBAHWEM |, 0CTABWME B NOYES TONLKD HCNLITYEMOS BEWECTRO,

= @CNKH WCNOoNs3IYeTCA KONTRONE HA PACTEODWTEML, TO HET HEoDXOIHMOCTH B OTPHUATENEHOM KOHTRONE.
KoHTROME HA PACTBORPUTENE AOMKEH COOOPMATE BRICOKYID KOHUEHTRALMIO BHECEHHOMD B MoYaY pacTEODHTENA
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W OOMAHEH MCNONEIGEATECA PACTESRMTENS M3 NADTHH, NPAMEHEHHOR ONA WATOTOANEMWA CTOKOBOM DACTRODA.
TOKCHYHOCTE M NETYSECTE DACTEODMTENA M DACTEODHMOCTE MCNETYEMOID BEWSCTES B BRIEDAHHOM PACTED-
PHTENE DonN#Hbl DbiTh OCHOBHEIMK KEPUTEDHAMA ANA BeID0pa NogxonAWers conoDunuanpyIolwernt argura.

£.4.2 [ina seweaecTe, NAoX0 PaAcTEOPHMMBIX B BOOE W B ODTaHMYECKHX pacTeopuTenax, 2,0—25 r Tol-
KO MAMENEHEHHOrD KEADUEROD MECKa B MCNBITYEMOM COCYOE CMEWMBAGT C HONMMYECTROM WMCNLITYEMOMD Ba-
WECTEA, HANPHMED C NOMOLWWSLKD CTYNEM W NECTAKE, ANd NoNyYesds TpeiyeMol HCNeTyYeMol KoHLeHTDaLMM.
STy CMECE KBARUEBOMD NECKA W HCNLITYEMOID BRYEcTEa A0BABNAKT K NDEOEAPUTENEHD YENAMHEHHD R NOYps
WM BCE TLWWATENEHO NePaMELLKEAINT C COOTEATCTEVIIUMM KONMYECTRO0M N8M0HHMIMPOBAHHOR BOOLI ONA NOoay-
YEHWA TPEDYEMOry COOQEDHAHWA BNard. KosedHyio CMeck PacnpeqenanT No Ko TATeNsHLIM cocynam. MNpo-
Leaypy NOBTORAIOT ONA HAMAOGR MCNBTYEMOR KOHUEHTRALWA M COOTBETCTEYIOLMY KOHTRONEA © NOMyHEHHaM
Take 2.0—2,5 r TOHKO H3MENEYEHHON KBADLEROTD NMeCKa HA MCNBTATENEHBIA COCYA.

5.4.3 KoHUeHTDAaLMIC MCNBTYaMOro BEECTEa B NOYES CNPEAENAKT Nocne ero aHecedva. MNepen BHe-
CEHAEM TECTORRY OPraHHIMoa NpoRepAinT SAHOPOOHOCTE PACTEeLenaHns MCRBTYEMOrD BeWEcTRA B oYpe.
CnegyeT YyRaILBaTe METOD, MCNONEYYEMEE 0NA BHEeCEHMA TECTORRIX OPraMHIMOE, W NDHYHHE BE00pa onpe-
OenaHHOR NpoUedyDbl BHeceHtn [43].

6.4 4 Papnopecyde MEXIY NoYROR W drasol NopoRok BOAbl B MASANE SOMKHD GelTh YCTAKOENEHO MepEa,
BHECEHHEM TECTORLIX ORTAHMAMOE, DEKOMEHAYEMbIM NEePUOOcK BReMEHH ARNAINTCA £ CyT Npy TEMNEpaType
20°C. [ANA MHOTAK SPraHnYeckis BEWEeCTE, MNeX0 PACTEOPHMEIX B 8008, BREMA, HEobKoOMMOe NS J0CTHHE-
HHA MCTHHHOMND PABHOBECHA MENIY A0COPGHDOBAHHEIMA M PACTEOREHHEIMI DDAKLWMAMN, MONET KCYMCNATECA
B CYTKAX MMM MBCALAY B IABMCHMOCTH OT LEnW WMccnegoBaqda. Hanpuuep, worga dMATHRYIOTCH YCNoBMA
ORDY IR CPETR, TO BHBCEHHAA NOYRA MOMET AklTs s COCTAPEMHOEY B TEYSHWE BONEE ANUTENEHOMD NERMN-
003. HANDHUMED, ANA METANNoB TAKOH NepHOd COCTARNART TDW HEJen npu Temnepatype 20 °C [46].

6.5 KyNneTHEX DOBAHHME TECTOBLIX OpraHMamos

£.5.1 Hepad npeanoH THTENEHD DOoMKHE NGAGEDHMUBATECA B NOCTORHHOR nabopaTopHol kyneType. Pyko-
BOOCTED M0 METOOaM nabopaTopHon KyNeTHeKMpoBaHKMa ernaoe Eisenia fetida, n Eisenia andrai, v Enchytraeid
NpHBEqeHD B NprnokeHEd T, [36], [33]. [34].

6.5.2 ¥ yepeel. MCNOMNBIYEMEIX B MCNBTAHWK, HE JOMEHe HabnogaTecd 3aGoNeBaHMR, anoManyiE «
MapasuToR.

T MNpoBpegeHye UCNbLITaHKA

TecToBLIE OpraHdManel NOGESPraTCA BOIOSHCTEHIO KCMBITYEMEIM BEWECTEOM B TEYEHWe DAkl NOMNo-
weHHa. Paia NormoweHHs QoMmeHa CoOCTABNATE 14 CyT [ONA IHEETPERL ) WK 21 oyT (QNA I8MNAHEX YepBei),
echi Beino NoKazaHs, 4To JCCTUTHYTO PABHOBECHDE COCTOAHME:

Ons hase anUMMHALWKY YepBel NEPeHSCAT B noday Des neneTvemard eewectaa. MNepsyw npoby oT-
EupanT Ha 4—24 4 nocne Hadana ask ankmdHauydd. MNpunepsl rpaddice oTGopa npad ana 21-cyToHHoH
Dadkl TornoweHa W 21-cyTo4H0R ©askl INHMAHALKA NpHEE0EHE B NDANOHEHRA B.

7.1 TecToBRLe opraHHaIMki

7.1.1 Muorse Briabl 3EMNAHBE IHEHTDENT KMEIT OH4EHE HHIKYIS HHOABUOYAMNBHYIO Maccy (HanpumMen,
S5—10 Mr ceipod Maccel 4nNA o0HoA ocoBk Enchytrasus albidus W medee gna Enchytraeus crypticus ane
Enchytraegus luxuriosus), NS SeN0NHEHRA M3MEPEHWA MACCE K XWMWYECKONS aHANKaa MoxeT notTpebopatech
OELEIWHEHHE YEPEEA WA NOBTIPHOCTER MCNBITYEMBIX COCYOOE (T.6. BCEX YepBei W3 napannenbHbix COCyaos
WCNOMNBIYIOT ANA NPO8EaeHA GOHOM AHANKW3E TRaHer ). 20 oTaeNbHbIK IHXWTPEWD BHGCAT B KOy MOBTOR.
HOCTE W HCNONEIYOT HE MEHESe ToeK NoETOPHOCTER. ECNd Npegen aHankaa MoNbITYEMOr BEWECTES BbiCORWA,
TO MoxeT NnoTpeboeaTech Gonswe Yepeei. [NA TecTossX BHA0R C BONee BECOKOW MHOWBMOYANEHOR MacCo
(Eisenia fetida » Eisenia andrei) MCNoneayioT NapannenkeHble cocygel, COOepMalne o0aHy ocobs.

712 JeMNAHLIE HYapEW, WCNONBEIVEMBIE B ACNBITaHWK, J0MHHE WMETE COABHUMYY Maccy (HanpumMmeg,
Eizenia fetida v Eizenia andrel 40msHbl AMETE WHOWBMEVANEHYIO MacCy B npegenay 250—8600 mr). JHsuTpe-
Wik (Hanpymep, Enchytrasus albidus) QDonNkHE: WMETE ONKWHY NPAGNMAATENEHS 1 cM. Bog YEPBEKW, WCNONbIye-
MBI B HOHEDETHOM HCTIBITAHKW, OOM#HE NMOCTARNATECA M3 OOMOTD MCTOMHKMED, 3 NONoBOIDENkIE 0ol Gonm-
Hisl MMETE KNATENNmM (CM, npunosedie [, TIoCKonsey Macca W BoIpacT Yepeei MOryT OXAILIBATE BRMAHHE
Ha sHaderns BAF (Hanpumep, Hi-3a paaHors codeprania NUMMI0s HIAnd HanW4us A, To 3TK NapaMeT Pkl
CRedyeT 4eTd PErHcTRMPOBEaTE W YySUTRIBATE NPW WHTERNPETALMY DelyneTatos. KpoMe Torg, B NepHog Boa-
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SEACTENA MOMYT ORITE 3AMECEME KOKOHE, 49TC TaKEe OyOET CHAIBBATE BNUAHKME HA IHavennA BAF. Pexomen-
OYETCA BIBECKTE NOOBRLBODKY TECTORLIX YepBei 00 NPORESEHWA MCNBLITAHKA GNA OUEHIEM CREOHETD CRIPOA 1
CYyXOH Macchl.

7.1.2 DonsHs UCnoNsI0BaTECA BRICOKOE COOTHOLEHWE MOYEa—IYepRE ANG CEEOSHHA K MUHHMYMY CHIM-
HEHAR KOHUBHTRAUMH MCNBITYEMOND BELWECTEE B NOoYBe Bo apema Gaze normowexka. [na Eizenia fetida »
Eisenia andrai pekoMeH0yeTcA MCNONbICEATE MEHWMANLHOS KOMWYECTEO 50 Cy ol NoYBL! Ha GNHOM YEpERA,
8 ONA SHEATREEWO — Kak Muedayn 10—20 r cyxol Nnodesl Ha MCNBITYEMEIR cocyn. CotyOb QONKHE COOemaTs
CNOA NOYBB BRCOTOR 2—3 CM (IHXWTPEWALI) WK 4-—3 CM [3SMIRHENE YSDBMH).

7.1.4 Hepen, WCNoNEIYEMEHE B WCNLHTAHWA, OTOMDaKTCA W3 KYNBETYDL (HENPUMED, IHXHTPEWIL © No-
MOLLBD KBENMPHOMD MaMueTa). Monosoapensi: ocobeld NepedocAT B HeobpabdoTanHyss MCNbITYEMYI0 NoYRy
ONA AKKMAMETHIAUMA ¥ 03KT KopM (ca. 7.2.1). EChK YCNOBKA WCNBTAHANR OTNHYAINTCA OT YCNOBWA KyNoTH-
BUPOBRHWA, TO 24—72 4 AoCTaTOdHO 4NA aik aKKNHAMATHIANWA B USNAX adanTauxk Yepeei £ yornosuam
HCNBITAHKA. [oCNE aEKNEMaTAIAWMKE IEMNAHBE YepEed NPoOMBIBAKNT NEPEHCCoM B CTERNRHHYID MOCYDY (Ha-
MpWMep, Yawsd NeTpr), Cogep*allyio YACTYI0 Bogy, 3 3aTeM BABeWUVBAKT Nepe] BHECeHHEmM B MCNbITYEMYI0
noday. Nepen RIESLMBAHWES MABLITOR BOSLl WIANAKCT C HEpRER, OCTOPOWHO NPHKACAR Ky K KPR NOCYL MW
OCTOPOEHG NPOMOKSA MX NOCYXA © NOMOLWBI CNErka ChoHeHHol BymMakHon candeTiu.

7.1.5 Habnwgaor ¥ perdcTRMpyoT pOOLes NOBGaeHWE TECTORLIY OPradUamon. B HONeITAHUER © 8-
NAHLIMA Y8PEAMA 0CoBK (B KOHTRONE W ONBTE ) ObbqHO JBPLESIOTCA B NoYBY B TEYSHWE HECKONMBEWY Yacos;
Takoe NoBegeHHs YepBeR NPoBEPRIOT HE No3gHEs 24 Y NOCNES BHECeHHR YEDDaR B MCNLITYeMblE COCYIE. ECnM
IBMMAHBIE YB0BW HE MOTYT 3a0bLBaTLCA B NOHEY (HAanDMmep, Sonee 4am 10 3 3a Gonea Hem NONOBUHE (Padk
MOrMoUERKMA), TO 3TC OIHAYAET, 4T0 YCNOAMA WCTLITAHKA ABMAKTCR HENOOXOIALMMK MW TECTOBLIE OpraHWa-
Ml HBEKT NaToNOrM4eckie OTHNOoHEHWA. B TakoM cny4as WCNHMTaHWe OCTaMaaNHeEaT | NOBTOPAINT BHOBL.
FHEHTREWOE B OCHOBHIM OBWTIIOT B HHTEPCTHUWANEHEX NOPaX NoYBE, W YACTD WX KOMHEIA NOKPOB TOMBKD
HACTHYHO KOHTAKTHUDYET C OHEYHAIOWWM CyBCTPaTOM, BOROERCTEWE Ha POMMLWX W HE DOIOWNX JHXMTRERT CHM-
TASTCA PABHOAHIYMBIA, ¥ GNA IHXHTPeKT, 683 NoHIHaKoa poeHEA He ToedyeTch oSAIaTeNEHOMD NoOBTODEHKA
KCTBITARKR.

7.2 Kopmnerne

KopmneHde NpoBogAT, KOMGa MCNoNeEIYeTeA NOYEa © HU3KAM 001 MM COO8DRAHMEM ORIaHMYBCKOTD Yrne-
poga. Mpy MCnonNe30BAaKWK WCKYCCTEEHHOR NOYBR ANR 3BMMAHLX YE0EER PEKOMEHOYETCA EMeHedENkbHaRA
HOPMa HOPMMASHKEA (T. & YE8pBEeR CNenyeT KoOpMWTE OOWH Pas B HEQSnMkK) U3 PACHETa TMI CyX0ro Haeoaa Ha r
CYXOH MACcChl NOYBLL, 3 BNA SHXWTPEWD EReHedenNsHAA HODMA COCTABMART 2—2,5 MI XNONBSE OBCAHGH KDYk
Ha I CYX0l Macck nodBbkl [21]. B neprom cny-<as £opM CMELLKBAINT C NOHBOR HENCCOEOCTEEHHD Nepen Oo-
DapneHMen TECTOBLIX Opralkasos. [peqnoYTHTENEHT KCNONBE30BATE TAKOH #E TWA KOpMa, 4To | B KYNeTYpE
(oM. nprnoseHse ).

7.3 OcBeweHHE W TEMOBPaTYpa

MicneTaHka NpoBogaT NpM KOHTRONHEYEMOM LWKNe coeTiTemMHaTa 16/8 4. ngegnoTHTensHa o1 400 oo
BO0 nk 8 oGnacT¥ HCNbITYeMes cocydol [3d]. TemMnepatypa B WCNBITAHWK J0M#Ha CoCTaenATe (20 + 2) °C 8
TedaMKe Boars neprana.

T4 MenbITyeMsie KOHUEHTDALLMA

HMononeayeTcA 0gMa KoduyedTpauka. CeTyaund, B EOTODbIX Heobxogumalbl) AononHHUTENsHAA{bIE)
HOMUEBHTPAUMAN ], O0NMHE O8Te obocHoBake. Ecnmn Tokck4aHocTe (EC, ) nonemyemon pewecTea Gnvaka «
Nnpeaeny a4HanuTAYeckond ONQenencH4l KCNbITYEMOrD BEWEeCTEA, TO PEKOMEHIYETCA HCNONLIOBATE MeYvaH-
HOE PAJHMOAKTHEHCA METESH WCHLTYEMOS BEWECTRE0 C BbCOKDH YOENbHOR PAOMOAKTHBHOC TR, [NA MaTan-
NOE KOHUEHTDAUWA GOMHHS DbiTe Bullle HOoHOBOM YROBHA B TEAHAX W NoYBE.

7.5 MNoeTopHOCTH

7.3.1 Ang EMHETHHYECHHE MaMepeHrid (Dadkl NOrNOWEHHA W NAMAHALWA) MEHHAMANTLHOE YHCTD NOBRTOD-
HoCTER oBpaboTaHHbx Kamep OoAMHO COCTARNATE TPM Ha kawayio Todky oTbopa npob. Ofwes KoNWHecTBO
NOGQroTOBMEHHBIX NOBTOPHOCTER OOAMHD OslTe OOCTATOYHEIM, YTO0B OXBATWTE BCE BpemMsa oThopa npol @
TEHEHHE Dadbl NOMMOWEHKA W 3MAMAHALA.

7.5.2 Ang Bronord4eckikny HabniogdeHdd @ WaMepeHdd [HanpUuMep, COOTHOWEHKE CYXan/Chipas Mmacoa,
COOepHaHMe NHNKAoe] 1K ANA aHaNKIa POHOBEN KOHUEHTDAUWA B Y4EPBRK W NOYEE GONMHD BkiTe HE Mewes 12
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nagannensHes KaMep ¢ OTPHUATENEREIM KOMTDOMEM (YeTeiDe OTOBDaHHLIX B HANaNE, YeThHpPE B KOHUE Mo-
FMOWEHKA W HETHPE B KOHUE JNAMHHELWAA), GCNW He WCNONLIYeTCA pacTBOPMTENs, KPOME BOOL. Ecnd Wc-
MoNLIYETCA COMNDBHNMIADYIOWKHA aredT QN8 BHECEHWA WCTILITYEMOTD BEWECTEa 8 NoYey, TO B JONCNHEHAE
K NapgannensHeiM npodasm cneqyeT BKNOHnTE KOHTPOMS Ha PacTROPWTENL (YETLIPE MapannentHsix Eameps
OoM#HEl SHTE 0TODPaHSE B HAYANE, YETRIPE B KOHUE adk NOMoWEHAA W YEThIPE B KOHLE hask JNHMWHE-
LK), COAEDMALLWA BOE KOMMOHEHTEI, 38 HCENICYEHNEM HCNBITYEMOMD BEWwecTea. B aTomM chnydas YeTeipe 0o-
MONHATENEMEE NAPAaNNEensHsEIE KaMEpPE C OTPHUATENEHEIM KOHTRONEM (D03 DACTEODHTENA) TAKKE BKMMHaMNT
B WCNBITEHWE ONA GononHUTensHors oThopa npod 8 kodue Galsl NOMOWEeHAR. 3TH NOBTOPHICTA MOMEHD
BHOMOTHYECKW CPABHWTE C KOWTPOMEM HA PAcTECPWTENn B UENAX NOMy4EHHA WHBOPMaUKMK © BOIMONHOM
BAAAHKM DECTRODWTENA HA TECTOALIE CpraHdamMe. PEROMEHGYETCA YOTAHOBHTE QOCTATOMMOS KOMMYECTEO 00-
MOMHWATENEHEE NapanAensHblx KAMED [HANPHUMED, BOCEME ) ANA ONLITA 4 KOHTRpong|el).

7.6 YacTora HamMepeHdF KaYecTEa NoYekl

pH NoYssl, BNAaKHOCTE NCHEE W TEMNEPATYRY (MOCTORHHO) B HCNSITATENLHOR KEMEDE MAMEDAKDT B Haya-
e W B KoHUe fas NoMoWeHKa U ANUMEHaLHKE. Pas 8 He0enk BNasHocTs NoYBe J0NsHa KOHTRoNRKMpOBaTECA
BIBSLUWMBRHAEM KCNBITYEMEE COCYO0E W COABHEHMEM DaKTHYECEON MACTH C NEDEOHAYAMEHDNA MACCOR B HAa-
Yane MonuiTaska. MNoTepd BoOs A0M#HL KOMNEHCAPOBaTELCA AobaBneHen JeHOHMIMDOBAHHONR BOObI.

7.7 OToop npod W aHANH3 YepBed W NoYBLI

.00 Npemepe: rpadgukos oTEBopa npod Ans $a3 NormoweHHs 1 3NHMAHELAA ONA 38MIAHBIX Y2PESi W
IHEMTPEML B MCNHTAHWAX Mo BHOAKKYMYTTALWAK NPUBOJATCA B NpANo#MeHnd B,

7.7.2 Novaa oTEADABTCA W3 MOCTLITYEMBX EaMaD ONA onpedensHnA KoHUSHTRaUWA MCNBTYeMOorD Belge-
CTEA Neped BHECEHWMEM YEDEE) 1M BO BpemMA (Dad NOMOoWESHNE 1 ANUMUHA LMK, B X008 HCNbITaMKs onpegenasoT
KOHUBHTRALWKD WCNHTYEMOIC BEWECTEA B YEDBAX K Nodae. B oblwen, wimepRioTea oSWMe KOHUEHTPALMA B
MoHee. Kak QofnonHATENbHLIR BAPWaHT, H3MELAIOT KOHUSHTPAUKK B NOPORCK BOOE, B 3TOM chy4Yas A0 Hadana
WCCMNeqoBatua NpedcTaanAnT obocHOBAHWE W COOTERTCTEYIOWME METOObI M BEMIKMEKIT WX B OTHET.

7.7.3 Yepped W noyey oTOWpAIOT HE MEHEE LWECTH Pas B TEYEHME &3 MOMOWEHWA H ANAMUHALKNH.
Ecni cTaGWNeHOCTE MCNBTYEMOND BEWECTES NOATESMEASHA, TO KONWYSCTES SHANWIORE MOYBs! MOKET ST
YMEHBLWEHD. PEKOMEHIYETCA aHANMWAMPOBATE HE MEHEE TPEX NOBTOPHOCTEA B HaYane W B koHue ¢aikl fo-
roWEHMA, Ecniv @3mMepesHan KoHUSHTRALMA B NOYES B KOHUE hasksl NOTMOWEHHA OTHAGHAETEA 0T HCXOOHOR
KOHUBHTRPALKWK Gonee Jem Ha 30 %5, TO Take aHanyadpyoT obpaaukt noYeel, CTCEPaHHBIE Ha OPYrHe CROKK.

.74 Hepeel na K20 NOBTODHOCTH MIBMNEXKANT M3 NOYBLI B0 BREMA KaxZoro oTbopa npod (Hanpwk-
MED, PACAPEASTEHWEM NOYEL M3 KARO0A NOBTOPHOCTA B MENKCM NOTKE W CoopoM YepEei © NOMOLWL MATKD-
ro KBENMEHOM NMHLETA) 1 BeICTpO NDOMBIBA0T BOACH B MENK0 CTEKNAHHMOM MW CTANEHOM NOTKE. YOanasnT
WANKLWKK Boasl (o, 7.1.4). Hepeed OCTOPOMHD NEQEHOCAT B NDESB2PUTENEHD TOHHD BIBSWEHHEIN COCYd M
CRay e BABSUWBAI0T, BEMOYER COOBPMMMOE KMLLEYHKKE.

7.70.5 3emnaneid depeam (Eisenia sp.} 0207 BOAMOMHOCTE GCBOBOOWMTE KMLUEHHWE B TEHEHHE HOYK, Ha-
MNpHMED, HCNONbLIYR Yalky MNeTpd, NoEPLITYR BNakxHoH PHNETRoBANEHOR Gymarcik (oM. 7.1.4) MNocne aTona
ONQELEnALT MACCY HEPBEEA GNA OUEHEM BOIMIKHOM YMEHLWEHHA BHOMACCH B X008 WCNETAHWA (M. KoHTE-
pu# gocToeepHOCTH 3.1} BapelWwWBaHne ¥ aHanda TEaHeR IHXKNTperD OcywecTanAnTeA bea oceobomgeHma
KIALWEHHIMKA, TaK KaK 370 TEXHWYECKH CNOMHD M3-33 HeGonbWoro paiMmepa aTix Jepeei. Mocne onpedeneHya
KOHESHDA MACCH HBPBER HEMEONBHHO YMEPLLENRIOT © HCNONLIOEAHKWEM Hawbones NOOXOOALLEMD METOOA [Ha-
MErMen, © NoMHLLH HUQKOMD 830Ta WA 3aMODasHaaHiren Npd TEMNSPaTYpe HrMe MiuHyc 18 °C).

1.7.6 Bo aperA adbl AnAMUHILWKA YepoK 3aMEeua0T JarpaaHeHHoe COOepHHMOe KHILEYHMES YHCTON
MNO4BOR. 3To 0AHAYAET, 4TO WasepeHHA Yepaer BEd CHUCTEN KMWEHHWER {IHRHTPpENOE B OaHHOM KOHTEKCTE],
OTOGpAHHBIN HENOCPEOCTEEHHD Nepen aloh INWMEHALKK, BENYaT 8 coff AarpAIHEHHYID COJeT®HMEIM
KHLLEYHIKA No4ey. [NA 800HbX MANCWETHHKOBEE YepEEA NPenncnaraetch, 4T0 NoOcne nepaslx 4—24 4 chaakl
ANHMEAHALAA BONBLMHCTED 3arpAIHEHHONS COASDMMBMOND KHILEYHHES Dpino IamMeleH) SHCTe M ocaaxa [47].
MogobHbie peayNeTaThl DMk NONYEeHE GNA ISMNIRHEIX YEPBEA B WCCNEL0BAHWAX MO HAKOMNEHKKD padwo-
AETHBHCID KAGMKHA W YuHES [30]. B JHAWTDEMASR © HECHALLEHHEBIM KMWLEYTHHRKOM KOHUEHTPAUHA ACNBTYEMoTD
BELECTES B Nepeol Npode, oToSpaHHOR B Daie INEMHHALWA, MOMET PACCMATDHEATLCR B KAYECTES KOHLEH-
TOAUWM B TE2HW NOCNE CHUCTEM EWWeYHrEa. [na ydeta paiSasnesna EoHLEHTDAUA Mol TYERMOID BELLEcTEa
HEIATCAZHEHHOR NOYBEOR B apema assl INEMHHALNM MACcy COOEMMMMONT KHILEYHMER MOKHO CNpeaenuTh
Mo COOTHOWEHMWID ChIPAR Macca Yepeei’ Macca 30MLHOMD OCTATKS Y2PEA WNK CYXaR Macca YepERMacca 30Nk
HOTS SCTATHE YepEA.

B
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T.7.7 MNpoGil No4BLl H YepEEA NDEANOYTHTENBEHD AHANWAKPOBaTE CRa3y He nocne wx oThopa (To ecTe &
Tedawke 1—2 CyT) ONA NPEayNpexdaHHs Gerpagaudn Wd NoTeph 3a cHET A0y TAX NoHYHE, TAKE PERDMEHT Y-
BTCA PACCHMTATE NPUMEDHBIE CHOPOCTH NOMOLWEHWA W 3NAMAHALWMK BO BReMA NpoE2JeHHA MCNLITaquA. Ecnid
ZHANKI OTKNAOLIBAETCA, TO NPOGE XpaHAT COOTBETCTBYIOWKA 0DpA30M, HANDUMED NPKW TMYDoKONR IamMopozKe
[MEHEE AW PABHD 8Ky 18 O

T.7.8 CnegyeT yOeOWTECA B TOM, 4TO TOHHOCTL W BOCNPOWIBOOMMOCTE XMMKMYECKOrS aHanwaa, a Tak-
HE WIBNEYEHAE ACNLITYEMOMD BELECTER W3 Npod NoYBL KW HEpPEER ABNAIOTCA YOOBNETBOPHTaNbHLIMW ANA
OAaHHCTD METOO3a, YEaThBaWT apPekTHEHOCTE AKCTRakUMK, npagen obHapysedda (LOD) v npenen kondde-
cTEEHHOrS onpedeneHida (LO0Q). AHanoriureid oBpaiom cnenyeT NPOsEpHTE, 4TO HCNLITYEMOE BRILECTED HE
COHAPYHHBAIOT B KOHTPOMNbHEX COCYOAX B KOHUBHTDALWAY, NPEELILANLIWY hoHOBRIR YRoBeHE. ECnK koHuEH-
TPaUKUA MCNLITYEMOND BELWECTES B TECTOBRIX OpraHMamax C_ coctapnaet Gonee 0 B KOHTPONBHLIX Yepaax, To
HEoDXOQUMO BENIHHMTE B PaCcHET KMHETHHECKHE NapamMeTpel (CM. npunoxerqe A). Boe npobe obpabaTwisaloT
B TEYEHWE BOEM WCNBITAHWA, 0DECNHEYMBAR MUHMWUMWIALKMID CNyHaiHorD JarpRsHEHHA W NoTeps (HanpyUmep, B
pEIYNLTATE 3ACOPELUKA HCNBITYEMOND BELECTEE Ha YCTRORCTRE oThopa npod).

T.7.59 MNpy paboTe © MedeHHEM CAOHOAKTUEHEIMA HIOTONAMK BELECTEOM MOMHD AHaANNIMPOBEATE HC-
KOOHYHD BAONEKYNY W METADONMTE. KOMWYecTEeHHoS onpeidensHie WCROSHOM COSOMHEHWA W ero meTabo-
MATOR B PABHOBECHOM COCTOAHKW MNW B KCHUE aikl NOMOWeHua NpegocTaRnseT BExHyIo vidopsaimin.
Mpobel CEOYET cOHUCTMTR: TaKKM ODpaios., 4ToDE MOMKHO DeIN0 NPOBECTH OTOENBEHBHE KoMUY CTEEHHER
AHANWA TONLED WCXOOHOMD BE8WLecTEd. ECnd OonA OTHeNsHLEIX METABONHToR npeekiwaar 10 % odwehl paguo-
AKTHMEHOCTH B aHanuadpyesmol npobedax), To PEKOMEHAYETCA NPOBECTH MOEHTHMKELKIO 3T MaeTabonnTom.

7.7.10 CneayeT perycTORPOBATE M A0EYMEHTHDOBATE OOWEE MABNEYEHWE M HIBNEYEHME MCNBITYEMOrD
BELLECTEA U3 YEPBER, NOYBE. 8 NDH MY MCNONEI0BAHAN — W3 NOBYLIEK, COOeDMalHy aGoopbenTl ONA yoep-
HAHKMA MCNAPRIOWENOCA MCNBTYEMOND BEWECTEA.

T.7. 11 ObeegrHerre ocobel, oTobpaHHblx M3 ONPEOenEHHOH WCNLITYEMOoH KaMeped, NpUMEHASTSR OnA
IHAMTREMT, MACCA KOTOREIX MEHELE, YEM Y 32MNOAHLY YepBeil, Ecnn obweguHeHre NEHUBoaNT K COKPaLle HIKIo
KOMWYECTEA MOBTOPHOCTEN, TO 3TO OrPaHMY@BasT CTATWCTHYECKWE NpOoUedypLl, KOTODBIE MOTYT OuiTe npH-
MEHEHE! K NoMyHaHHbiM OaHHEM. Ecnid TpeSyeToA KOHEPETHARA CTATWCTHHECKas NPpOoUsdypa M MOWMOCTL, TO
CNEGYeT BRMNOYHTE GOCTATOMHOE KONWYacTES NOETOPHOCTER MCNBITYEMEX COCYA0E B MCNWTaHWe ONA oGecne-
qeHia Heobxogumons obbegrHenns, 0GpaboTRH M MOLWHOCTI.

T.7.12 Perkasmenoyercd, sTobsl BAF SRN Buipamesd no oTHSWe K0 K oDWel cyXol Macce, |, npr Heob-
KOOMMOCTH (HAanpHMeR, GNA BLicoRoTHADEoDHLIK BEWECTR], NO OTHOWEHWK K CoOQepMaH«d® nindgoa. Ona
CNpEdensHia COOeMEanda NHMagon HCNONBIYDT COSTRETCTEYIOWWE METOOL [HEKOTODHE CYLUBCTEYHILWE
MeToak [458], [49] aganTuUpyioT gna 3Tol wenik). B Takkx MeTofax HonoNeIYeToa IKCTPAkUHA CMECEID XNopo=
dropr'meTancn. OoHako, 4Tobe MabemaTe MCNONBA0BAHHMA XNODHPOBAHHLIX PACTRODWTENEN, HCNONbLIYIOT MO=
AudHunpoRanHEA MeTog Bnaa » Jaiepa [50], [51]. Tak kag paanv4HsE METOALI MOTYT HE A8The OOWMHAKCBLIX
IHFHEHWA, BAEHD NPEAsCTARBWTE NOJPobHYIo MHdropMauHio ob WoNonNeayvemom MeTode. MNMpe BoIMOKHOCTH,
T.2. NP HAMMYHK JOCTATOYHOND KONWHECTES TEAHER Yepaed, aHanua NMNMGoe 8 Mgeane cnegyer NpoBoguTs
Ha TOW #ie Npose Wk IKCTPakTe, KOTOpEE HCNONBIoBANKWCE OA aHaniaa WCNHTYEMOns BelecTea, NoCKONLEY
MANHSE Y8CTO YOANAKKTEA M3 JKCTDAKTA Nepen &ro aHan«acm xposartorpadued [17). KpomMe Toro, KoHTpO k-
HEHE OPraHWIMBl MOTYT HCNONEIOBATECA ONA WIMEDEHHA COQepaHWA NUNKOCE, KOTOPOD 33TeM NpHMEH ST
ONA HOPMANKHIALHK JHaYeH it BAF. 3ToT nocned iyl Naaxon yMesbWaeT IarpAIdedne obopyDosarHdA HCbi-
TYEMEIM BELLECTROM.

8 PesynbTaThl ¥ OTYET O NPOBEAEHMW UCNLITAHKA

8.1 OSpaboTra pelynsraTon

8.1.1 Kprayo NornoweH e MenuITYEMOrD BEWELTES NONYYR0T NOCTROSHWE M rpadvia 38BHCHMOLTIA ero
EOHUEHTRAUMM BHA YepBAx B0 BpemMA (adkl NOrNoWeHMa oT BREMEHn B Henorapudvyeckol wrane. Ecrin
EpMBAS OCTUMAET MNAaTo WK DABHOBECHOND COCTORMWA (Ch. ONpanenaH|a B paigens 2, To akrop GuoaKKy-
MynALWK BAF B paBHOBECHOM COCTOAHWK PACCHUTRIBANT CNEqyIowyM obpasom:

., B PEBHOBECHOM COCTORHNM M B KOHUE Edbl NOMNOWEHA (CDEOHAR)

- M
. B PAEHOBECHOM COCTOAHMK M B KOHUE thadkl NOMNOWEHA [CDEOHAR)

roe C, — KOHLEHTPALWA HCNBTYEMOIS BELLIECTEA B ONBTHBE (NOOONMTHED, CNBITYEMBIX) ORTAHWAMAK;
C, — EOHUBHTDALWA MCNBTYEMOND BELBCTES B NoYGa.
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8.1.2 Ecnv paBHOBECHOe COCTOANKE HE OOCTMIABTCA, TO ONPERENAwT aHaqdenie BAF . Ha OCHOBE KO-
CTAKT CHOPOCTH BMECTO BAF . Kak CNACAHD HAME:

- ONpaaenaAnT Eo3DHUUKEHT aKyMynALWg (BAF ) kak cooTHOoWeHWE K 0K,

- CROPOCTH NOMNOWEHAA # MHUMAHALKKA NDELNOYTHTENEHD PACCYHTHBANT GOHOEPEMEHHD [CM. YDaBHS-
Hee A 11 B npynosedan A,

« KOHCTAMTA CEOQOCTH JMUMAHALMA (K.} 0Gb4H0 enpegenAeTcs N KPMeoi anMMuHaUuK (T e rpaduka
KOHUEHTPALWA MCNBTYEMOID BEWECTEA B YEPEAX B0 BpeMA falkl ANHMUHAUWK]. 3aTeM BpMHCMASTCA KOH-
CTAHTA CROPOCTH NOTROWEHWA K . Jaiowas Kk, u aiauedne G NoMyYeHHBE 43 KpUBoR Normowedsa. Onuca-
HHE 3THX METOA0E NPUBETZEHD B NpMNoHEHRA A, MNpeincHTHTENEHEM METOOoM Nony4eHnA BAF, 1 koHCTaHT
CHOPOCTW k, ¥ K ABNSETCA MCHOMNB30BAHWE HENMHERHBIX METOA0R OLUEHKN NapaMETPOS Ha KoMNEIOTEpPE. Ecnd
INVIMAHALWA SE8TED HE ABNASTCA JNHMAHALWEH NepBEOro NOPALKS, TO CNEayeT KCNoNL30saTe Donee CrRowHBe

ROOEMH.

8.2 OryeT o NpoBeOEHHM MENLITAHKMA

OT4YeT 0 NPoESTEHWA MCNBITAHWA JOMMEH CoOOepHATE CNegyiowyio HEopMaLM0.

8.2.1 McnsTyeMoe BeLEecTeD:

= NEan WMaoWanach MHopMagus ob CCTPOR MNK XPOHHYEcKol TOKCHYHOCTH (Hanpusep, EC, LC,,
MNOEC) MoneTyemMaord BEWECTaa ONA NoHBEHHBIX ManoWETHHKOBRIX Yeppei;

- YHCTOTA, (PMIMYECKAA NPUPoOa ¥ PUIMKO-XMMHUHECKWE CBOUCTBA, HanpuMmep log K . pacTBopuMOocTe
B BOOE!

- OAHHEHE WASHTHOWEILAW, ACTOUHHE ACNTYSMONS BEWECTEA, HOSHTUWEALMA W KOHUEHTPAUMA NoGo-
ro MCAONBAYEROTS PACTEODHTENRA,

- PW KCAONEIOEAHMK MEYEHHOM PEINCAKTWEHLIMK MICTONAMH MCNETYEMOMD BEIECTEA, TOHMHOE NONo-
HEHWE MEYEHEY aTOMOE, YIENLHAA PAIHOAKTHEHOCTE W PAAVMOXMMWHECKaR YMCTOTA,

£.2.2 TecToRuIE BAOEL

- HAYHHOE HAWMEHOBAHWE, WTAMM, HCTCHHHE, MOGan NpegeapTeneHans obpaboTka, akkniMaTHIan«a,
BOAPACT, AHANAI0OH P3IMEpoB W T.0.

B.2.3 YCnoBWUA MCnbTaHAA!

- MCNoNBIYEMAA NDOUEOYPE MCNETAHMA,

- THM ¥ XAPAKTEPUCTHEW MCRONLIYEMOrD CCBELWEHKA 1 CRRTOROM NepHMoaa,

- AAIARH WCNBITAHAA (HANDWMED, KOMNWYECTES W DaIMED WCNBITYEMEX KaMED. Macca MoHBL M BEICOTA
CACA MOYBLH, KONWHECTEO NOETOPHOCTEN, HONWYECTED YEPBEA B NOBTOPHOCTH, KONMWYESTED MONBITYEMBIX KOH-
LEHTPAUKMA, NPOOoNAHTENEHOCTE had NormMoleHH A | aNnuMHaULr9Y, YacToTa oThopa npofb),

- pfocHOBaHKe BHOopa MaTEpHana MCNBlTYEMBIX KaMan,

= METEA, NOOTOTORKM W BHECEHHWA WCNBTYEMOID BEWECTEA, A Takke 0boCHIRaHHE BRIDODA KOHEDETHOTD
METODA,

= HOMKWHANEHER HOMNBITYEMBIE KOHUEBHTDAUMK ¥ CPEOHWE WIMEDEHHEEE IHAYSHUA K WX CTAHZSPTHLIE OT-
KIOHEHWA B MCTILITYEMEBR KAMEDEK, W METOO, C FOMOLWED KOTOPoTD SkiNd NONYYaHE 3TH IHEYEHKWA;

= MCTOHMME KOMIOHEHTOE MCKYCCTEEHHON NOYABE MK NPK HCNONEIOEAHKA NPUDOOHOA CRefi — HeTOY-
HHE MOYER, ONWCEHME MBod NpeeapuTensHol obpaGoThY, PE3YNLTaTR B KONTRONE (BbMHEIEMOCT, YBENH-
HEHHE BUOMACCH], BOCNPOWIEGOCTEO ), KaPAKTEPHUCTHEA NoHas (pH, ofWwes cogepaHne OpraMu-echor yrme-
poga. pacnpefenaque Yactul no pasmeapy (Necos, Wn 4 MdHa B npodedTax), WHC . cofjepsaHie sodsl B
NPOUEBHTAX B HAYAMNE W B KOHUE MCNETAHKA W NI0GLIE ADYTME BBINOMHEHHLIE HIMEDEHHA )

- nogpobHan nedopsauwa ob obpaboTee npob NodeE M 4epBel. BRNEHEA MHQOpMaUMIo O NOANSToRKE,
XKpaHeHW, NPoUSdypax BHECeHA, JKCTPARLMK A AHANKTHHECHMX NPOUedyDax (M TOHHOCT) GNA HoNBTYEMord
BELECTES B YSPEAY W MOYDE, 3 TAKHE O COQEQHAHMH NMWNHZ0B (NPW AIMEDEHHA) W WIBNSHEHHA MCNBITYEMOTD
BELECTE.

8.2 4 PeayneTaTk:.

= FHBENE KOHTRONBEHBX YEPEEA W YEDBER B KaXO0M ACNBITYEMOR kaMepe W moboe Habninaasmoe ano-
ManLHOE NOEELEHWE (HANDHMED, BENONIaHKe M3 NoHBLI, OTCYTCTEHE BOCNPOMIBEOEHAA B HCNITaHy K No Giro-
SERYMYMALMN IHRUTPEMI]

- COOTHOLWSHHE CYXan Macca—CoIDan Macca NOYBLl ¥ TECTORLIX ORTAHMAMOR (QNA HOPMANKIALWK),

= ChipaR Macca Yepoeh Ha Kaxgell oTEop Npod; 0NA IEMAAHLIX YEPEeH ChiPas MacCa B HaYane WonkiTa-
HAA W Ha Kad0blit OTOoD NEob S0 W NOCHE OYKCTER KMLLIEHH KK,

- CodEpHaHie NANKWLoE B TECTOBRE ORraHuaMax (ecny onpedenaeTcA);

10
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- KQWBLIE, NOKEIBIBAKWWE KHHETHEY NOTMOWEHWA H ANHMHHALWA HCNBITYEMOrD BEWECTES Y YEDBEd, &
TAKKE DOEMA 00 PABHOBSCHOTD COCTOAHWA,

-G, ¥ G, {cO cTAHOADTHLIM OTENOHEHHENM W AWMANAZ0HOM, NPH HE0BXOOWMOCTH) Ha Boe oTDOpLl Npob
(C, paccYMTLIBANT B FPaMMax Ha KUNOrPamMM CBIPOM W CyXO#i MacCk BCETO opraduama, C, oeipamaeTch @
TPAMMAX HA KANOMPasM cHpOR M CyXoR macckl No-Bed). Ecnikn Tpebyerca BSAF (wanpumep, Ans cpagHeHns
PEIVIETATOR ABYE WK GoNee WCNBTRHWA, NPOBENEHHLIX HA SEPEAX C PAINWYHBIM COOEDEAHKER NHNWAOB), TO
C_ MOMET BbiTe GONCNHUTENSHD BLIPAMEHA B IPAMMAX HA KUNOTPaMM COASPMANKA NUNWACE B OPraHHImMe, a
C,_ moweT GRiTe BolipaxaHa B rpaMmMax Ha KWNoTPaMM Sprasnyeckorns yrnepoda (OC) B noyse,

= MOMYT BbiTh NPEOCTARNEHE QONCAHMTENEHD BAF (B KMMOTDamMMax noYbtl Ha KKNOTRAMM YEpBEEA ), KOH-
CTAHTa CHOPOCTH MOMOWEHMA NoHBE! K, (B rpammax noyssl Ha KMNOTpaMM Y4EpBEen B CYTHM) ¥ HOHCTaHTa
CEOPOCTH ANHMAHALM K B CyTEM B MUHYC NepBaoi cTenask, BSAF (B knnofpamimax Oprasd4eckorn yrneposa
(DG NOYBEL HE KMNOTPaMK COOEpEaHMA NMNMA0E B YepBax),

- @CNH WIMEDABTCA. NPOUEHT WCKROGHOMD COBQWHEHHA, MeTaboNKTOoR, a TAKKE CHAJAHHLL OCTATKOR {TO
ECTE NPOUEHT WCMBITYEMOND BEWECTEA, KOTOPEIA HE MOKET OulTe dipneded 0WMMe METOOAMK JKCTDAKLAN ),
COHApYHEHHEIE B NOYBE W TECTOBLI OPraHUIMax;

= METOOE, MCNONBAYEMBIE AN CTATHCTHHECKOND AHANM3a JaHHbIx.

8.2.5 OueHKka pesynNeTaTom:

- COOTRETCTEME PE3YNLTATOE KPHTEPWAM JCCTOEEDHOCTH, MEPEYMCNEHHEIM B 3,

- HECHWOAHHLIE WKW HEODLIYHLE PEIYNETATE, HAMPWMED HENCMHAA ANHMAHALWA WCHBETYEMOTD DELWE-
CTEA W3 TECTORLIX OPTaAHHIMOE,
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Mprnomexne A
[peroMEHOYEMOE)

PacuyeT napaMeTpoB NOrNOWeHWA W 3MNAMAHILHA

JEHOBHOR KOHEYHDH TOUYRDA BENBITAHKE NO BHOSKKYMYNAUWA REMRAETCA dakTop Duoaskysynauywe, BAF. Manmeped-
Hiii BAF moweT GeiTh PACCHATEH JENSHREM KOHUSHTRALHN WENBITYEMOITD BEWECTES B TECTOBRIE CEraHnamax O HA KoH-
LEHTOAUMH B NOMAE ©, B PABHOBECHOM COCTORHAM. ECMK DREHOBECHENS YENOBKA HE JOCTATAIGTER B0 BPEMA [Dads normo-
LUEHIAA, TO M3 HOHGTEHTEM CHOPOCTER paccHuTeisasTos BAF, amecto BAF . CoHaso cnegyeT yRaadTh, OcHOSaH M1 BAF
HE KOHUSHTRALMRX B DABHOBECHOM COCTORHAM WM HET.

Hawbanes Npagno-TETENEHEIME METOOEMA FACHETE KMHETWHECHKOM thakTopa Brnoaskymynagua (BAF, ., KoHCTEHTE
CHOPOCTH NOFMOLWEHAR NOHBE (K, | ¥ KOHCTEHTE CROPOCTA 3MAMHEELRK (BEIBEOSHAR) (K, | RENAKTCA HENWHSRHEE MaTO:
OLUEHEN NAPaMET POB HE KOMOLHTERE, HATIPMMED HE OCHoB: mogensi [52], TNpHHiMEn B0 BHEMEHNE COB0KYMHOCTE NoEne-
AOBATEMLHELY J8HHBIE KOHUBHTDELAMY OT BREMEHN M MOOSNEHBIS YDABHEHWR!

€y ==, [1-e"e), O<t<l, (A1)
o
HITA
o _k; s [ e Nt-de] kg
Gl e ). It (A2)

rae C, — KOHUEHTPaUMA BELLECTEA B HePSRx (VAT CRpUA WIK C¥XOM MacCh),

ki, — KOHCTAHTE CHOPOCTI NOMOWWEHAR B THAHAX ([ NOMBL HE KF SEPBEN B CYTRM]

O, — KDHUBHTPEUMA BRIUECTES B NO-BE (N ChIEOR AnK CyXoR Maccsl),

F, — ROHCTEHTE CHOPOCTA SnsMEHALAM {CYTHH 1];
I — BpemA B KOHUES drazs NornouEaHUA.

ST KOMNEEDTEDHEE NPOIPEMME PACCHATHBINT 3Hasanna ans BAF . ko » k..

Horga deiHoBas BOHUSHTRAUWA HCNBITYEMOID BELLSETES B YEDEAE, HE NOABSRMUMGGA BID BOZASACTEMI, HANDWMEp
HE CyTHA O, CYLWECTEEHHD OTNWYEETER OT HYNH (370 MOET DhiTe, HANPHMSD, B CAYYHEE METInnoe), 7o HoHOBaS HOHLUEH-
Tpaums (L, 0 gorsHa BelTe BENKHEHE B 3TH yRagHEHKA, 4T00LI COaRaTs X SHUTEaMEIsL

C

AR,
ca=c_m+k_=.c=-,1-a’a“r- Dtk (A3

[

[« AR +:—" ik |:-a-""9'-r I '“er-ll. B, (A.4)
o

B cny4anx, HoOa IHEHATENRHOS YMEHEWEHAE KOHUBHTDEUM HCNLITYWEMON BEWSCTEd 8 noves HabnmoseTc B
TEHEHWE GOMTENLHAM NEpMoga 80 BReMA dasnl NOrMOWERHE, MONT BaTe MCNONEICEaHE6N CRagyow«e Mogana [J8], [31]:

€. =Cyle™'). (A5

roe C, — KOHUEHTRAYWA BEEcTER B “BDBAK (1K ChIPOR MK CYROH Macts);
Fp — KOHCTEHTA CROPOCTH PAZNOMEHNR B NOYEE (CYyTEA 1y,
T — WCXOGHEA KOHUEHTPALGKS BELWSCTED B ROYBE (MEF CRIpoH WNK CYX0R MACCk ).

K .
C,=—2=2 lo™ _gtg!] 0<ici [A.G)

K ir L [
3 5 |'EI Ky 2o _E--JlEh:J_E ki r-ll Ead,. (AT)

Ko —Rg '

roe C — KOHUEHTPELWA BEWECTES B HEPERX {[VET DD HITa CyX0f MEcthl ),

i, — KOHCTaHTE CHOPOOT NOMMUEAHAR B THAHAL ([ NOMBRI HA KF YBPBER B CYTHM]:
f, — KOHCTEHTS CKOPOCTH PAZMOHEHAR B NoYss (CyTke 1 )

fi,, — ROHCTEHTA CROPOCTA SMUHELAN {cyteny;

I — epenmA B KOHYES dhazsn NorNowaHuR.

C
Korna OocTarHy ™o paEHOBScHOE COCTORHKME BO BpEMA h&Eis NoOrNoWEHAR (1. &, ==, 70 ypapHeHus

[T

=
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-k :
B Ak R %1—9 BI!I_ Delat, A1)

MamaT BeITh YMEHLLLEEHD O0

C.fC. = k. fk, = BAF,, A8

TomE Kk, O, SENASTCA NEWMEMNHEHIEM K HOHUEHTREWMA HCNETYSMOrD BELUECTRES B TRAHAK YEPEER B PABHOBECHOM CO-
cToRRAa (G 55l
PakTop axkysynAure BuoTa-nodea (BSAF ) moseT Gwite pRccHMTal Chedyrowks oSpaiom:

f
C5AF = BAFR, ;— (A
i

tne £ — OTHOCHTENEHOE COAEPHEHUE DOMEHWHECKOMD YIMEPONE B NOYEs;
'F.'n;u — OTHOCHTENRHOE COSEEHEHHE NHNNME08 B SBpERX.

f . W [ MDEONOHTHTENLHO ONPSSENAKTCA Ha Npo6ax. oTo0paHHER B XO0E MCNETEHWA, 008 NOKaIaTEnA B Pacara
HE CYEYHI MECCY WNW ChIpYH MACCY COOTSETCTESHHD.

KHHETHEE SNAMU=EUMA MOHET ObiTh CMOOENADOEAHE © BCNONEI0SAHHER OAHHEE M2 DE38 SNMMUHALWA 1 NpHLe-
HEHPEM CNEfyOWEm MOoOensHoe YPEEHEHRE 1 METO0E OUEHEN. HEMWHERHEN NApaMETR HI OCHOBS ramMneoTEpa. Ecnm
IKCHEPMMEHTANEHBIE TOMEM B 3HEMCHMOCTH OT BREMEHN VEIILESOT HS KOHCTAEHTY SKCAOHEHUMENBHOM CHUKEHWA KOH-
LUEHTRALHK MENEITYEMOM BEWECTES B YEPEAK, T ONA OMWCEHWA ZESMCAMOCTH SNMMHHELME OT BpSMEHH MOHRET DeITh
HENOMESOEAHA GGHOKAMEDHAR MOOEns |YDSEHEHHS A 5]

G, i1 =G, . 86" (A.10)

MPOUECcE ANMMHHBUME MHOMS OKA3LIBROTCA A8YNDEsHEMY, JEMOHCTDMDYR GecTpoe cHioHarue G, HE DEHHME
CTREMAX, KOTOROE NEpeRoquT 8 Bonas MegneHHos EXESNEHNE BONBITYEMOIT BEWLSCTES Ha Donea noagsax dasax anime-
Hauwme [37]. [52]. Oee drase moryT BeTe OUSHEHB] C OONYLLEHNAEM, YT0 CYLUSCTEVT GBS Paanq-Helx OTLEMa B opraddane,
A3 HOTOPBEE MCNETYESMOE BEWBCTED BELIENAETOH G PASHLIMK CROPOCTAME. B 3T¥x CnvHanx CREgYET HIYHWTE COELHANBHYID
nwraparypy [53], [54], [24]. [30].

Mononbayr BelUanpUBESEHHEE MOQENEHES YRASHEHNA, KMHETHHECKME Napamatpel (ko 1 K.} Takse MoryT Obith
PAcCHMTEHE B O4HOM WCNBITAHHA © MENONLI0SaHBEM HMHETHHECKOA MOLEni NEPBDID NOPROXE QNA BoEx OaHHEIX, KEK M3
dhaasl NOrNoWEHKHA, T8 W 13 e8I ANUMHHEUWMH DOHoEpereHHD. [NA onecasds METong, NossmnAELLETD TN KoMOuHs-
DOBEHHBIA PECHET KOHCTEHT CROPGOTIE NOMNOWaHAR H 3MMMUHELAK, MORHG chpardtecs | [55]. [58] v [57].

C = k_‘-C.‘s|:1—E Ml m=1} |+
Lk '

-n:g [ | . ko rh i
E.Gsl.e & -& -H‘rl|-I:FH—2:|. (A.11)

Mpuwmesanue — Korga napamMernpel NornoWEHER 1 ANHMAHALAA CUSHYBAINTCA OOHOEPEMEHHD W3 OAHHEX KO-
GMHWPOBAHHOID NOFMOWEHA W SNAMHHALWK, M, K8E NOKE3AHD B YpaEHeHnE A 11, ABNASTCR naeHTHdHEaTOROM, NOIB0-
NAKHLFM KEMMEKTERHOR NTPOIPEMME ONPESENKTE CYBTEpMIAHE YPABHEHHA ONA COBDKYMHOCTH SaHHL CODTERTCTEYHILWER
a3l 4 NPABMMTEHG BRINANHATE ouanxy [im= 1 ons i3 nornoweEsng; m = 2 40A a3s 3NHMAHALEA ).

COHE KD 3TH MOSENEHBIE YPAEHEHWA CREOYET KONONEI0BATE & QETOPOUHHEETRE, OCOOEHHD HOTOE MPOHCHOOAT Hane-
HEHWA B BHOQOCTYNHICTH MnK (SN0 D3NS il MENHTYEMON BSUScTEE B BDEMA MCNsTaHeA [31].
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Mpunomenne &
[peroMEHOYEMOE)

Mpusepki rpadHEoB ONA KCNLITAHKA NO GHOAKKYMYNALKWM 8 NOYBS

MeneiTanMe HE 3I8MNAHLLE (O0HOSEEIX] YEPEAK

a} dEsa nornoweHdA o 8 garamd (BoceMnaHEaHEM] oTBapalon} npol, wenone3yames: NA PAcHETE RMHETHARK

Jaf=oe DNefcranA
- KOHOMUBOHHPOEAHHE NOArOTORNEHHOR NO4EL] B TeMEHHE 48 4,
-4 BHeCcEHWE B NOYEY QACTEODE WONBITYEMOID BSIWECTES, BRINAPMBEHEE Moboro pacTBOpUTENS, CREWARE-

HHE KOMMOHEHTOR NOYBE; PACIDS0SNEHYE MOYEL B HCNBITATENEHBIE COCYOM, YDEEHOBSWMESHNE B NCNE-
TYEMBIX YCNOEWAY B TEYEHAE 4 CyT {3 HEOenW SNA NoHEE, B KOTOPYE) Gl BHECEHE METANMLI ).

Or-3go-1 BbigeneHde TRCTOBLIX DRrEHAIMOE W3 EYTIETY P! ONA SEETNMaTEIELAK, NOOroTOBKE A YENAEESHNS M3 K0M-
NOHEHTOE NO-BLI.

0 HMamepenna Tesmneparyps 0 pH nosew, atbop npob nossel w2 obpaboTanHex COCYI0E W HOHTRONEN HE
pPRECTEOOWTENE ONA ONPEJENEHAR KDHUEHTDEUWE BWENBITYEMOMD BSWECTES, fodaBnasise KOpME; BIR8LLUM-
BEHWE 1 NPOWMEEDNLHDS PACNPEJENSHHME HEPEEN B KWONBITYEMES COCYOBL, BEMOHEHME B MCMETEHWE g0-
CTATCHHOR NogNpods YSpERA NS AHAAWTIHSEEOID ONPaOsneHiA OHOBOID IHSHEHMA, ChIpOR M CyRol
MECTE M COOSEHEHMA NENRIOE; B3ESLMBAHNE BCEX HONBITYEMBIE COCYO0E SNA KOHTRONR BNEMHDCTE No-
HELL, ROHTPONE NOGAHM BOAHYHE, SChd MCNONEIRITUR ZaRPEITRIE TECT-CHCTaMB.

1 KOoHTpOME NoO&<H B030Y%E, PEMHCTPEUMA NOEEGEHMA YSPEEA 1 TEMNEDETYPR; 0TDOR AR0D NoYBsl M Hap-
BER ONAA ONPESENEHAA KOHUEHTPALAK MCHE TYEMOM BEECTER.

2 Ta wa, 4ra B 1 OEHE.
KoHtpons nogaqs Bo3nyxa. NoBESEHUA HEPESR ¥ TEMNEDETYPbL.
4 To e, 4T B 7 CyT.
] To we. 4o 8 3 oyr.
7 To e, yto B 1 cyr, gobasneHKe KOPME, KOHTDONE BRAMHOCTH ML NOBTOPHEIM BIBELLIMBAHWERM HCNbITY-
EMBN COCYOOE M KOMIEHEAUMA KCNAMHABWSHCH BOgLI
B—8 T e, 4o B8 3 GyT
10 Towe qmos 1 oyT
11—13 T e 9T 8 3 CyT.
14 To s, uto 8 1 oyT, gobaBansHKe KOPMA; KOHTRONE BRERHACTH NOHBER NOBTORHEIM S2E8LLIMBEHWEM HENBITY-
Bl COCYO0E M KDMIEHCIUWA KCNBHBEWSACH BOgkLL
15—16 To e, wto 8 3 oyT
17 Too e, 4o 8 1 GyT
15—20 Tin e, 4T B 3 CYT
21 To we, 4ToB T CyT; MIMEPEHHA TEMNERATYDR H PH NOYB L KOHTPONE BNEXHOCTH NOHER! NOBTODHEM B3AE-
LUMEAHMER ACNEITYEMBI COCYIOE, OROHYaHAES a3 NOMONEEHIR, NEpEHoc Hepear 13 DOTEEWKECH M-
BTOPHOCTER BOADEACTEMA 8 COCYOH, COOSPHESWIME HtTyED NoYEY, AnR aze ankpsvHaUKRH [GB3 0HHETRN
kHlEYHEEE ) aThop mpob noYss ¥ YEpESE B2 HOHTRONA HE PACTECDATEN:.
DefcrenA nepen WoNbBITAHWEM (ypaBHOBSWHEaHES E3bl] SOMEHE DbiTe 38NAAHWPOBAHEL G YHETOM
CEOWCTE MONBITYEMOND BELIECTED.
DefcTenA, ONMcadH=e GnA 3 oyT, NPOBCORTCR SREOHERHO [NO KpaiHaR mepa. no pado<im gHRm).
G} deaza anmmMMuHALMK
DaHe HedcTerA
-G MogroToeka ¥ YENEXHEHWE KOMNDOHEHTOZ NOHBEE, KOHOALHORAROEAHME NOOrOTORNEHHDA NOYE B Ta-
HiHe 4 .
-4 CMELLMBAHME KOMMOHBEHTOB NOYELE, PACNDEAENEHKE NOHBLI B MCNLMTYEMBIX COCYOAK BHEYGauMs npM
YCNOBMAR MENBITAHKA B TEHYEHWE 4 Gy
14
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0 [koHey haske  Masapasne tamnepanypsl M pH No4ewl; BIBSWWEAHHE W MOOHIABDNEHDE pPaCnpagenaHeeE “epesd B

MO FEOLLEHHE ) MENBITYEMEIES KEMEps; GO0SSNSHAE KOPME; NEPEHOC YEPESH M2 OCTABWMACH NOETOPHOTTEN BOAOSH-
CTEBHA B EaMEDEl, COQEEHEWME YMCTYH noHey; orbop npob novssl W 48peslr nocne 4—6 4 gnA onpe-
OEMEHHA EOHEBHTRAEUMH WMCNETYEMON BEWSCTER.

i HOHTRONE NOOEYY BOOYCE, PEIHCTRALNE NOBESEHHA H4BRBEER 1 TEMNSRETYDEL oTop npob noves v
HEHESR QNS ONPESEnaHUA KOHLEHTDAUMM ACMETySROMm BEWecTeE.

To xe, y1oe 1 oyr
KokTponk nogaqe B030yEs, NOSENeHHE YEpEEH W TEMDBRATY PR,

To #e, yToe 1 oyn

a—10 To e, yToe 3 cyr

T Toowe, 4o B 1 cyT; QUDBBENSHNE KODME, HOHTPONE BNEMHOCTH NONELI NOSTORHER BIZGILMEEHMEM Hi-
MEITYEMLL KEMEP W KOMNEHCBUWA MCNAPWELLEACE BOOk.

i—5 T we, yTo e 3 oyr

I To we, ytoe 1 oy

11—13 To we, wTo e 3 oy

14 Toome, 4o B 1 oy, g0DasnNeHAs KOOME, HOHTPONE BENEHHOCTA NOHELI NOETODHBM BI328EIUMEAHHEM HT-
NETYEMLN KEMED W KOMNEHCEUWMR MCNARMBWEACH 200k

15—16 To me, y1o B 3 GyL

17 Towe, yToe 1 CyT

820 Toowe, yte e 3 oyt

21 Tor we, 41D B 7 CyT. MIMEDEHWE TEMNEPATYER ¥ pH NOYBE!: KOHTPOMS: BAESMHOCTH NOHBERl NOETORHBI

BIBELUMBEHMEM BENEITYEMEX KaMaR; oThop Npab NoYssl W YSPEEE M3 KOHTROMA HE PECTEOPHTENE.
MoargroBgy NOYEE NEPED0 HE4ANOM HE3k FNWMHHALKA CREgYET NPOBOOKTE TAKHM 3E 0Spa30M, KEK 1
nepen azor NornowUSHR,

Jdepctens, onvcadHse gnA 3 oyt CHedyeT NpoBoaWTe SMegHEBERD (ND KPSAHEA Mepd, na pabodum
JHAM .

Hcneimanxe Ha FHXWTREAOAX

a) thaas normoweHns © B-gHeas=M atbopor npob, onons3yeMsn ONS DECHETE KHHETHEW

JeHs DeRcramA
-G KOoHgWUMOHWDOBAHKE NOOroTORNEHHDA NOHEL] B TEHEHWE 48 4
-4 BHeceHwE B No4BY PACTEORE WMOMLITYEMOTD BEWSCTED; BRNapnEaHke Nnborg pacTeopHMTENs, Crawwea-

HHE EDMINDHEHTOR NO4BE; PACNDEOSNSHAS MOYEL B MCNETYEMLE KaMEPE! | YPAEHOBSWHBAHHE B ACMTY-
BMLL YONOBWAK B TaYeHKE 4 oyT (1 Hegenw ons noYesl, B x0T0pyH Bhini BHECEHE] METANMSE).

07 -3 8z-1 Bbhugenedws TECTOELY DDraHd3M0e M3 KyNeTYRR GNA SXENUMETAIEUKMA. TogroTossa 1 yEMAEHSHWE M3
HOMNOHEHTOE NOMBEL

0 Mamapedws TaMnaparypel B pH nodses, orBop npob nodeks v oBpaboTaddbix KEaMed W KOHTPORar HES
PACTEOPWMTENE ONA ONPEdenadii KUHLEHTREUWMM MCNETYEMord BallecTes; A008ENSHNE KODME; BEIEELUM-
BAHWE B MPOWAB0NEHDS PACNPEGENEHHE SEPEER B VONETYEMLIE KEMBPL EXNOYSHHE B MCNLITAHNE go-
CTaroHHOR Nognpobel “8pEseld ONA AHANKTWHBCKDID ONpaangHis oHOBOM IHIYEHWA, CRIDOA W CyXoA
MEBGOEE M COOERKEHUR MMIMO0E. BIASLIMEAHWE BOEX MCNEITYEMEX KAMED ONS HOHTRONA BNAMHOCTH No-
YE L KOHTPONE NOGEYH BOIAYEa. SN MCNOMRSIYEITCH 3aHPETEIE TECT-CHETaME.

1 HEHTpOMAE NOOaYy BO3gyKE, pErdcTRagqa NoBESeHWA Yepaar ¥ TeMiepatypel; orSop npob nodyss W Yep-
BEW ONA CNPFEJENEHMA KOHUEHTRALMY MCNETYEMOn BawWecTea.

Tewe, qras 1 oyt
KoHTpONs NOGEYH Bo3NyEa, NOBEJEHUA YEPEER 1 TEMNEPATYREL
Tome. 4tos 1 cyr

—BG To e, wtos 3 cyr.

-~ Lh & & k2

Ta we, uto e 1 YT, AobasneHne KOQMEE, KOHTPONE BNAMHODTA MOYBE NOETODHBIM BXEELLWMBEHAEM M-
TYEMEX KAMED 14 SOMMEHCALMA WCNAPHELLERCH BOfbl.
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8 Tose, ytoe Toyn
10 Tose, yto B 3 oyt
11 Tose, dyroe 1 oy
12—13 To se, yto B 3 oy
14 To se, yro 2 1 oyt goDaeneHne KopMa B NOYEY, HAMEPEHWA TEMNEPETYRE U pH No4BLI; KORTRONE BRAE-

HOCTA NOHBELl NOBTIOHEM BI28LUMBAHWEM HCNEITYEMEXN EEMEP; HOHEU a3k NOIMOWEHHE; NEPEHDC Sap-
BEA M3 DCTABWMACH NOSTOPHOCTER BO3NSRCTENR B KAMEps, COOSPGELLME YAGCTYH No-BY. On8 fazel 3nW-
MAHILUMA [DE3 SUBSTEN BAWEYHWER ) aTop nped NoYak: 1M YEPBESH N3 KOHTROMNA HE PECTEOPMTENE.
OeERcTEMR Nepan MCnbITAHMEN [YPESHOBEIWWBAHWE aikl) gortHel DelTe IENNa8HUPOBAHEL ¢ YHETOM
CEHACTE MENBITYEMOMND BELUBSTES.

OeRcTEMA, ONMCaHHBIE ONA 3 CyT, CNeagysT NPOEIOHTE EHEQHEEHD {0 EPAAHEA Mape, Mo Daboe-um OHAM ).
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Mpunosevue B
[ PEROMEHOYEMOE])

MNoaroToBka W XpaHEHWE WCKYCCTEEHHON NOYBLI

MNockonexy APUPOOHEIE NO-ERL M3 ONPEOENEHHDT HETOHHMER MoryT OkiTh HEZOCTYMHE B TENEHNE BOSD Mg, a
MECTHES DETEHHEME 1 HAMWSHE MUSPOIAr PRIHATENER MOMYT NOBAMATE HE PE3VAETETE WMCMSTEHWA, T30 ONF MCnoNb3oesE-
HIH B 3TO0M MCMETEHAH PEROMEHSYETCHA MOKYCCTAEHHBIA CyBCTRAT, MCKYCCTREEHHEA NOYSS B COOTEETCTEMM C PyxoBogcTeom
ne MEmsTadHway D3CP 207 [36]. HexoTopee TECTORRE BWEE MOMYT BLDHHESTE, DACTH W PEIMHOHETECA B ATOR No4ea,
LPORE TOM, MPA WCNONEI08aHRHA TAKDHA NoYEsl OEECHEMUBa8TCR MEKCHMANLHAR CTAHOSPTHIAUMA, 3 TAGHE BHYTPM- W Ma¥-
NaBopaTopHad CONOCGTABMMOCTE MEABITAHHE W YCNOBAE Ky MsTMBMPIBEHNAR.

KomnoHeHTLE NOYBLE

Topdh: 10 % Ciparnoeeid [eepeosoi) Topds (cdardym Topdr) 2 coorTeeToTEMN © Pysoeon-
creos D2CP 207 [346].

KEapUsBEIA NeCaK: 70 % MpoasiUnEHHBIR KEADLUSBLIA NECOK (BOAOYLUHES CYLWKE ), pazaep JacTuy: Bo-
naa 50 % YACTHY QOMmHEHE KMETE pa3ep 8 granaaode 50—200 mem, HO &oB
YSECTHLLI GomiHEl BeTe 5 2 M.

KE0nuHWT mfHe: 20 % Conapsanine gaormHnTa = 30 %o,

HapboHaT kanbLWs: =1 % Cally, namene4eHHEN, XHMIHECEH SHCTHIR.

Kak papradT, CoNSpsaHue OpraHr-Sackory yrnopans B MCEyCCTEEHHDA NOYBE MOMAT DT YMEHBIWEHO, HENEAMEP,
33 CHeT CHMHEEHMA conspxannA topdia go 4 % — 5 % cys0# noYes M COOTEETCTEEHHO MNOBSIWEHWA COOSp®aHMA MEcKE.
Takoe CHAHEHWS COOBOMaHNA DPraHYEcrong YINEPOOa MOMET YMEHBLWNTE BEOIMOHHDCTIE 800pEuml MENbITyaMoID Ba-
WECTAS NOHBEOH (ODMEHAYSCEA VITIBDOA), W MOKET BOIDECTH HANWSAS BoNeTYEMOND BawpcTes B weperx [58]. Beno no-
xazado, uro Enchyiraeus albidus 1 Eisenia fetida moryT cooTBSTeTE0EaT: DU TEPHAM SOCTOSERHOCTH MO S0CNPOMABOOCSTEY
NP HCNBITAHAAY B NONSERIX NOHBAY © BOones HUWIKMM CONSQEaHBEN JDMEHWHECKO YINapooa, sanpuwmap 2,7 % [58], 160],
H MMEETCR ONEIT, KCAOSA K3 EOTOROM 3T0 THEHE MOMET DeITh QOCTHIHYTO B MCKYCCTESHHON nodBe ¢ 5 % ropdha.

MoproToaka

CyXWE HOMNOHSHTE NOHBR TIWETENLHD NEPEMBLLMBAHIT (HANPUMED, B NCMYIPOMBILLNEHHOM NEG0paropHoM cue-
cUTENE), 3710 OCYWECTENRHT NPHMEPHD 38 HEOSNH 40 HEHANA UCNEITAHHA. TMEWEHHEES SYRNE HOMOOHEHTEl NOYE6! YEB-
NAXHEKT JEMCHWIADOBAHHDE BOOOA HE MEHER 48 23 48 4 neps] BHECEHHEM MCNETYERON BEWSECTEE C LUENLD YDEE-
HOABLMBAHWRCTADWNMZALHA BCNOTHOETH. [nA onpaganasis pH nenanesyeTor omece noqest 1 M pacreopa KCl B
cooTRoweEHar 1:5. Ecnd asauedne pH He HAXOAMTCR B Tpabyamou granzions (6.0+0.5), o gobasnseTcs OoCTETO4HDE
senHecTeo CaCly B NoMBy WK FOTOSMTOR HOBARA NAPTHA NOYSLI,

MMarcyMmansHan so0aoyaeDEHEALAR CnocaBHoCTE (WHC ) MERyCCTEEHHOR NoYBs onpagenAsTes no 1500 11288-2
[61]. Mo MEHbWER Mepe, 38 2 CyT 40 HEYANE MCNHTAHWA CYXaR MOCEYCCTREHHAR NOYBA YENAHHASTCR JodaanaHneM QoCTa-
TOHHOM KOMMHECTES DEWOHHI0EAHHOR MK pakomBEnsipoeasHoR BOgLL ONA NONYyYEHdR NPHMERHD NONOBMHL ROHBEHHOT
COgepHaHnA Boas. KoBaqH0S COASPHEHME BOOR QONMHHD HEXOAMTECR B npeganax ar 40 % go §0 % MarcumansHos WHC.
B Ha4ane WCneTaHWA NPEOEAPMTENEHD YENEHHEHHEA NOYEE PEZOENSETCA HE HONMYECTED NEKETOR, CODTEETOTEYHILYSS
KOMMHECTEY MENEITYEBME KOHUEHTPALME W EOHTDONER, HCNONEIPEME AR ACTLTEHWR, W COOSMEHME BNant QoeanmTeA
Ao 43 % — B0 % WHC ., pacTEopoM MChBTYEMOID BRWECTER Wikny N0BaeneHHer SEMcHUINPOBAHH0R v pesomin-
HWROBAHHDN BOO . CogepsaHqe BNana onpaaqenAeTcA B HEHans 1 B EOHLE MCNsTaHrA (Npd temnepatype 105 "CL Orao
QarsHH0 BbiTs ONTHMENGLHEM M COOTEETCTEOEETE NOTREGHOCTAR OAHHOM BUOA OpEHVEIMOE |COOSPREHME BNEArd MOKHO
TEEME MPOBERITE CHagy HWnm oOpE3om: NOHEY HYEHD MAMKD CHET: B PYES, W MEHOY MansusmMn QUN#HE NOABNTECH Ma-
MEHLEAE KEmnH Boas ).

ApaHedne

CyEKE KOMNOHEHTE HOKYCOTEEHHOR NOHBE MOSHO XPEHATE MY KOMHSTHOR TEMNEparype Oo nononsiosaHud. MNog-
IDTOENEHHARA, NPESBEHATENEHD YEMARHEHHAA NOHE2 MOXET XPAHWTLOR B NPOXME0H0M MECTE B TEYEHWE MAKCAMYM TREX
CYTOH NEPE0 BHECSHWEM HONBITYEMOTD BSWSSTES, ChegyeT CoBnKOaTs CoTOPOHHOCTE ONF MAHAMH3BUMH HENapeHEA
BOOLL. Mo4Ey © BHECEHHEIM HCNRITYEMEIM BEWLEBCTACM MENONEIYIT CRE3Y, SCNW OTCYTETRYET HECPMAELMA, YEAILEAKILLEA
H& TO, HTD KDOHEDSTHAR NOHBE MOKMET XPAHUTECR, HE BRMAEA HE TORCWHHOCTE W BHOZOCTYNROCTE HCNBITYSMOID BELLSCTEE.
Zarer npofs BHECEHHOA NOYEM 40 GHENMME XPAHAT B YONOBMAN, PEXDMEHOOBAHHLIE QN8 KDHEDSTHOM MO TYEROrD
BEILLACTEE.
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Mpunowenwnes
[peroMEHOYEMOE)

BHakl I8MNAHLIX MANOLWETAHKOBLIX YepBel, PEKOMEHOOBAHH LIS ONA HCNONLIOBAHWA B HCNBITAHWAX
No GHOAKKYMYNALHKK B noYse

JeMNAHLIE YEDEH

PeErOMEHOYEMBIM TECTOSLIM EMOOM RENAETCA Eisenia fetida [ Savigny 1820), oTeocRwmacs & cemenctey Lumbricidas.
C 1872 O nOgpaznensatocs Ha o2a nogewds (Eisenia tetida w Eigeria andrei [62]). ComacHo Jaenike [53] oHW ABNRHOTCS
HETHMHHBIMK THITHHHBIMY, OTOSNEHBIME BRgame. Eisenia felida nparko pacnoaHae™™cA no Brd ARKEM MEMCETMEHTHEIM MHE-
ThiW NoNoGREM, TOM0E kae Eisenia andrel iMeeT DESHOMEDHEM, TEMHO-HDAECHEIM UsET. MNpoWCH0qs, BEPOATHD, M3 pErIoHE
YepHoro MOpA, HE CEFOOHAWHME OSHL OHM PECAPOCTREHEHBl MO BCEMY MHDY, OCODEHHD B SHTRONOMEHHD M3MEHEHHEX
MECTEN OBMTEHWA, TEEMX KaK KOMNOCTHRIE Ky4Hr, D58 8108 BoNoNEIYHTCA B SEOTORCHRAMNOrMHECHMY WONEITAHWAR, 4 T3k
B WMCOMEagUeaHHaE No DUOaKEy Ry nALKEM.

Eisenia fafida v Eisenia andrai ABNRHOTCR NPOMBILWABHHG OOCTYNHLIMA, HENPAME]D, k8K Hasekd gnA peb. Mo cpas-
HEHWED C 0P THMA 3EMNAHBIMKE SEPEAMM OHA MMERDT S0DOTENA BUIHSHHER WAKT. ODCTMER 30EN0CTA B TEHEHWE NDWMERHD
2—3 mac (NpH EOMHETHOE Temnepatypal. OnTHMansHas TeMNapaTypa 4nA Hix COCTEERAET npumepra 20 "C — 24 °C,
CHM NPEONOYATRET CPABHMTENEHD BAaHBIE CYECTRETE © NOYTE HERATRANBHBIM PH ¢ BRICORAM COOSOHXEHAEM OpraH1-=e-
CHOM MAaTEpwand. Ta¥ K&K 3TH Brdel WWPOKD HCNONE30S8anWcs: B CTAHROSPTHEY SOTOXCHEONOMMHECHAY HCNBITSHWAX HE
NPOTRXEHAW NOMMEDHD 235 NET, T0 W KyRETHEMDDEIHME XOPoWo HagscTho [36], [B4].

Choa suaa moryT BeITh Ky NETWBMPOBaHE B WHPOKOM OWANE30HE OTXO0008 HHMBOTHOEOA S TEE. PeiomedgoeanHon MCD
[B1] cpegor gnR palsasgeHHA AENRETCA Cweck 5050 HaB02a OT NOWAOEA WM KEYNHOMD POrEaTorn coTd W Topda. Cpega
SOITEHE MMETE 3Ha4sHWE pH npavepHo or & o ¥ (parynvpyeTcs s2pD0HATOM ESNBUMA ), HEIEWD ROHHYED NPOSOgHMOCTE
(memae G mCwicm mne mases 005 % ROHUSHTRAUKMK COMK) 1 HE A0MHEHS DeiTh YPE3MEDHD 38rPAIHEHHOR SMMWERoM MK
MOHOM HHBOTHEIX. TAKME MOEET BbiTe MONONE30EdHE NPOMBILUNSHRER CanoBan no+sa Ba3 gobEe0k HNKM MCKYCCTEEHHAR
naHea 2 coareatcTere ¢ OECD [3E], vnd Wi cuecs B cooTHoWeHur 2050, CyBoerpar gorssd Bhime BnamHsing, HO HE D4EHE
rMoxpL, JNA pazeaneHuA NogxonAT kopobis emectesocTers o7 10 go 50 n.

0N\ nony-eHEs Yepesl CTAH0ARTHOMN BO3080TE W MACCE! MyYWE BEEID HEYMHETE KYNETYDY & KOKOHOE. [inA arorm
B3pOCbIE HEpERA BHOGAT B xopobsy, NpagHaIHaqerHBIE ONA DE3EEOSHWA, COOBEeHallWe CHEXWA CyDCTPaT 0Ny nony-e-
HHA KoxoHOB. [TPAKTHHECEMA ONbIT NOKS3LIEAET, YTO NAGTHOCTL NSNYRALMKY orono 100 eapacnels yepear Ha ¥ cyBorpara
{CRIpOR MACCh) ODBCHEYWBEST NOOLDORLLYHY CROPOCTE PEIMBOHEHMA. Yapaa 28 cyT 83pocnex “epeel yoanawuT. JamnA-
HEIB “EpEM, BEIMYNWBLWLKMECS W3 KOROHOB, WCNONL3YHTEA OMAA MCNETEHWA. KOMGa OOCTHramnT NonoeoR IpenosTy, HE MEHEEs
Yemr HBPE3 2 MBEC, HD MEHES YBM Yepas 12 mec.

“Yeped BMO0E. ONMCAHHBIX BhILLE, MOMHD CHMTATE 300P0BEIMM. BCMA DHW 3XTHEHD OBMIRHTER B CyDOTDETE, HE Nbl-
TAROTCA NOKMHYTE CYBCTPAET ¥ HENPEPLIBHD Pa3mHoxaroT oA, J4aHs MESNEHHOE GEMHEHAE MMM HanTeiA Sa0Hii koHay (B
cnydag Emania fetida) yeaameanT Ha norowsnve cyboTpara. B arom cnyqa8 pesomMaHIyeToR DCeEmTe CyDoTpaT winnue
CHHIMTE HONMYSCTED YapEel B kopobxe.

FHAMTPeMObI

PeromaHayesme TECTOERIM BUOoM AENRETCR Enchyirasus albidus Henle 1837 (Gansie sHonpengst). Enchylrasus
albidus ABNRSTCR OORMM W3 cameE XpyniHex (00 15 uM) BMO0E KONEHETEIE MENOWETHHHOBEX YESpESR CEMERCTES
Enchytrasidas v pacnpocTpaHeHHeIM 80 2oeM wape [63]. Enchytracus albidus oBvrawt B Moporol, 0I8pHoE 1 HazeMHOR
CRESE, B DCHOBHOM B PA3NArSHIMLMECH ORrEHHSECENE BEWBCTEAX [BOO0POCAY, HIMNOCT ) M pEgeo 8 nyrax [BE]. 31a wapo-
HER SHONOIAHESKEA TONEPEHTHOCTE W HEROTOPGE MORONOIMYScEME WIMEHEHHA NOKE3LIEEHT, YTO MOMYT CyLWUSCTE08aTE
PAEANMHHBIE MAOMATE 3T070. BMEE.

Enchyiraeus albidus RENABTCA NPOMBILWMEHHD SOCTYNHEIM, NPOOSETCR B Ka48CTE: KopMa and peil. Chegyer npo-
BEPHTE IAMPRIHEHHDCTE KYNETYPR APYTHMA. ESK npaauwna, Gonse MansdMy apgane [67]. Ecne nporcanguT 33rpRIadasis,
TO HOEX HEPE8E CABOYET NPOMbITE BOS0W & Yawee Merpy. datem orbUpawT KpynHeIe B3pochee coaobe ma Enchylrasus
albidus {npw nomMowe cCTepeaMEKPOCRONa ), 4Tabbl 3AN0HEMTE HOSYH KYyNETYRY. Boax ocTaneHbs depesi ordpaceieanT. HMa
HHAHEHHEIN UWMKEN ASNRETCR KOPOTEAMM, TaE KaK NONOBO3penos COCTORHME QOCTHraETCA Mmesay 33 oyt (npr 18 "Chu T4 eyt
(nps 12 "CL DA MCnbITaEs AENORs3yE0T TONRERD KYNBTYRY, HOTOPSA COXpaHRETcR B NEDOPETODMM B TEYEHNE HE MEHES 5
HEZENE [OOHD RoEoNEHksE |} DEa Kake-nubo npobnes.

Opynae e poga Enchybrases tamse nogrogaT, acobasdo Enchiytrasns luuriosus. 3707 844 SENAETCA TWNMYHL
chnTaransm nodsesl. KOTOREIA BN HeOaEHD onncad 2 B8], Ecnw nenoneaysimch opyrve Bnael Enchylrasus, 7o oHW gonsk-
Hil BETE YETRO ONPELENEHLl W CNEQYET NpEacTasuTs obocHoearMe Beibopa BMaa.

Enchytraeus crypbicus (Wesihaide & Graefe 1992 | AEnRaTCA BAOOM, NPWHASZMEHEWMMM K 00H0A rpynne c Enchylrasus
lusuriceus. Ha Beino © YEEPSHHOCTER YETAHOBRNEHD &0 HANWHSHE B NONSBLIX YOADEMAY, BT BEASNAMM M3 KyNETYD 38M-
NAHBIE YSPEEA W KOMMOCTHRX Kyd (Rdmbke, 2003). CnegosaransHO, Bro ONPegeneHHSE SKON0MMYScike notpebqocTe
HE WIBRCTHLL. CAHSEKD Hepaesne NafoparopHeIe MCCNESOEIHHA B DAANHYHEIX NONEELR NOHYBEN NOGTESROWTN, 4T0 3707
BHE MMEET BLICOKYI0 TONEREHTHOCTE MO OTHMUEHHY & PAAMMHAHHLWMEH NOMB3ETENAM NOYEL, TaxMM Kax pH » crpyeTypa
(Jansch v op. 2005). B nocnegHns roges 37aT 840 4acTo MCnanb3yeTod B SHOTORCHEONOMHE MY HCCNENOBAHMAY B pa3yNa-
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TATE NPICTOTE &M PEEMHOMEHWA 1 NCNETEHRA (Hanpumep, Kuparman v gp. 20003, OnHago “epeqn 31ora evog Hebonewwea
[3—12 s, T pane 2 CpagHam [YWestheide & MOler 1998 )).1 310 ganaer obpabotry chosbee No cpasHeHwn © Enchyirasus
albidus. Mpw Monons30BaHEH 3TOM Bnaa emecto Enchytrasus albidus paamep MoRemyemoN EEMEDE MOKET, HO HE obs-
3aTeneHD, BeiTe MEHBWE. KpOoME TOMm, CNEgysT yHUTEBATE. 4T0 3T0T B BOCNPOMISOqUTCR oH4eHE BLICTRD ©0 BEpeMaram
paEamHOREHNA Mases 20 ot npe (2022) "C (Achazi v gp. 1594959 » gase DeicTpes npn Sones BbICOKKE TEMDEDATYPAa.

SuxuTperos Bnga Enchytrasus albidus (a Tacse gpyrie sugs Enchylrasus ) MossHo KynETHEMPOBETE 8 Donswms
nnacTekoBex kopobrax (ranpewep, 30x60:10 cm ann 20x12x8 o, NOOXOOALME QNS KyNETRBMPOBEHIEA YEEEEA MaNora
PAaIMMEEA). AFNONHEHHEE CMECEH: MCKYECTHEHHOA NOYERI W NPOMBILINTEHHGH C300B0H nodveel Ge: pobaeok. KomMnooTHBIx
TRYHTOR Cneqyet wadaram, NoCKoNesy OHN RO T COOSpEETE TORCHHHRE BELECTER, TAKME KEK THRENLIE meTannel. MNepan
HERDNbSOEaHMEN hayHa gormiHa BeiTe yoansda 1wl noysel. NPEOHEIHSHEHEON QA DE3ESOSHHAR, TREKPAS0R0H My DoKoh
JaMOpoaRol. “NCTEA MCHYCCTESHHER NOYBE TAIKE MOXET DbiTe MCTIONE30SAHE, HO CROPOCTE BOCNPOWISOOQCTES MOMET
Oid T HPGHE NOD CPEEHEHHED C NONYYEHAEM CMEWEHHRIX cyDoTpatos. CySoTpar norssH mmets pH 8.0+0 5. Kvnerypy ex-
DEpHWBEHT B TEPMOCTATE npW tamnepatype [1522)"C bea ceara. B nwdom cnyyqas cneayar mabararne ramnepatypbl
Gonee 23 "C. MoeycocTeeHHER! NPUDOOHAA NOYES OonsHS OuTe BNAMHOR, HO HE CNAWEOM MORRoA. Moy rmaErkom cxane
N-ELl PyHOE DOMNHHE NORBEWTECHA TONBED HEDONBLUKE Kanny saabl. B nobom cry«as, cnegyet iaberare GecemcnoponHbx
YENOBWE [HANPUMED, S0NH WCNOMNL3YETCA KPRILWKS, TO Q0AMHD BETe QOCTATOHMHG MHOMD OTEERCTHAR, YT0bb Kpewsa ode-
CTIE4MBANE AOCTETOMHBIR abed Boanyxa). MNoysa Ons PE3EEOSHWA DDNHHA B3DUPOBETECR MY TEM TILATENLHOM 88 Nepe-
MELLMBEHEA O4MH Pa3 B HEQENH.

Yepeed KOpMAT BEOH HE JEE OQHOMD Pa28 B HENEMED DECAHBIMKE XADNEAMN, KOTOPLIE NOMBLWAKTEA B yrmybneHwa
HE MOBSPAHDCTA NOYEL] W 28CEINEINTCA NoHEoR. ECnv KOpmM & NOCHeaHer KOpMNEHAR OCTEETCR B KOHTERHEDE, TO KOnYe-
CTEO CHAPMIEBASMOIG KOPME SOHHE ObiTh COOTESTCTEYHILMM OBpa10M CROPEEKTMPORaHO. ECRM HA OCTIRUSMOR KOpME
PECTYT PWbe, o 3aMeHROT HOBOR NOPUMER OBCRHEX Knonses. JnA obocne<eHrs pasmHomeEHMA B DBCAHLIE XNONsA
MOHEHD QUDEENRATE NDOMEILLUMEHHD O0CTYTTHEES BEATAMAHHBIE J008BKM NDOTEMHOBOM NOPOWKE Ha#0LE OB HeganM. Mepea
TEH MECALE 4EPEEH MEpEHOCRT B CEBEMENPMNITORMNEHHYED KyNETYEY MnM SybcTpar onA pasgegsivR. OBCAHBIE XNONkA,
KOTOPEE OOMHHEl EPAHUTECA B MepMETHHHEIE cotygax, seobxogumo obpabateieaTe B AETONNASE MMM HETDEBATE NEREN
HEMONbI0EAHMEM, YTO0R MaDeHaTE JAPEHEHNA MYyHHEMA Knawamd (Hanpuseap, Glyzyphagus sp., Astigmata, Acarma)
MNP HEMIA KnawEnd [ Hanpueap, Hypoaspis [Cosmolaalaps) miles, Gamasida, Acaring). MNocns QeauHEErlWe Eopm
MAMENEHAKT TaKk COpa3om, w100 ero momHe Beino Nerko paEcceiNaTs Na NDEEPXHROCTA NoMBs. EWe aoHmm B03mockHEIR
HETOHHMROM MHTAHAA RENAKTCA KNEDonNedEpHBIE OPOEGEE 1WNE Rops gne peb Tetralding.

B abwem, yoroews KyNETMBMPOBAHMA HENRKITCA NOOXNOOALIMMK, SCAM YEPEM HE NBITRHITCA NOKMHY T SyBoTpar, Ge-
CTRE OEMIEHTCR B NOHBEE, HMEHT BNEcTRWWA HE DY #HEIA NoKpoE §83 HacTvL NoHBe, NEENWNWEE £ HEmMY. BONss mne MeHsEs
BenoBaThid UBET, W BCNW B KYNETYPE HEXOOATCR YEPBM PE3HOM BOZpAcTa. DaKTwHECHKH YEpBM CHMTARITCR J00D0SMIMH,
BCNM GHH NOCTORAHHD PAIMHOEEHTCR,
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Npunosenwe JA
(CApaeo4YHoe)

CpaBHeHWe CTPYKTYPLl MEXOYHAPOAHOTO A0KYMEHTA CO CTPYKTYPOW HACTOALLEro cTaHgapTa

Tabnmwuya A1

:Il:l'r.*-r\'l.'"u'! HACTEAWS T CTARAIpTE Gt AYETYEO WMEXOVHIPOLEDOID Q0K YW EHTO
Paaaan Mogpiagen Mepaygsnadns Pazasn MepaudcneHnn
Beagexwa 1, 2,3 .-
1 11 — - -
12 — 4 -
2 21 — MprnoseHns 1 —
23 — MprnaseHWs 1 —
2.3 — MprnomeHrs 1 —
24 — MprnaseHws 1 —
2.5 — IMprnaxeHds 1 —
2.8 — MpenoweHns 1 —
27 — MprnoxeHds 1 —
2.8 — MprnomeHrs 1 —
24 — Mprwnosasne 1 —
2.10 — MNprunosaH9e 1 —
2.1 — Mprunosadne 1 —
212 — Mpunosasne 1 —
213 — Mpunosanue 1 -
2.14 — Mpunosasne 1 —
Pl - — Mpunossasne 1 —
| 31 — ] -
32 — i —_
33 — 7 —
34 — 8 -
i5 — g -—
38 — 10 -
4 4.1 — 11 —
4.2 — 12 —
4.3 — 13 -
4.4 — 14 —
4.5 — 15 -
4.6 — 16 —
5 — — 17 —
] &1 — 18 —
6.2 — 189 -
6.3 — -- —
6.3 — 20 —
6.3 — 21 -
.33 — 22 —
6.4 — -- —
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CIpvkTypa RICTORWEM STaRLARTE CIpysTypa MamayHapaaHarg GOKYMEHTS
Fiaamen Muappazgan MeprancneEnsn Faaper M peancriin
& G.4.1 — 23 —
G6.4.2 — 24 -
643 — 25 —
G.4.4 — 26 —
6.5 — — e
6.5.1 — 27 —
6.5.2 — 25 —
T — — 25, 30 —
T — — —
T.1t1 — 31 —
1.2 — 3z —
713 — 33 —
T.14 — 34 —
T.1.5 — 35 —
7.2 — 36 —
3 — a7 —
7 — 34 —
.4 — —_ —
T.B1 — 39 —
5.2 — 40 —
L] — 41 —
.7 — — —
T.r1 — 42 —
.72 — 43 —
T.r3 — 4 -
T.74 — 45 —
.75 — 46 ==
T.7.6 — 47 =
7T — 45 —
T.78 — 49 ==
T.re — 50 -
T.7.10 — 51 —
7711 — 52 —
a2 — 53 —
& B.1 - — -
B.1:1 — 54 —
B.1.2 — 55 —
8.2 — 56 -

Mprnoskere A

Mprnoesserie 2

Mpunokare b

Mpunoserde 3

Mpwnokesnes B

Mprnoserne 4

MpanosedHws T

Mpunoserie 5
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