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MNpeaucnoeune

Llenu, OCHOBHBIE NEHHLNAE W OCHOBHOK NOPAA0E NPOSEQeHMA paboT Mo MEXICCYIapCTEEHHOW CTakgap-
Thaagwu yeTadoanesds NOCT 1.0—82 «MewrocygapcTReHHan cUcTema cTaqdapTraaumi. OCHOBHBIE NONo#E-
HiAx 1 MOCT 1.2—2008 oMemrocynapo TREHHAA CUCTEMa CTaMOARTHIAUWK. CTaMdapTel MEMMOCYIapCTBeHHRIE,
MPABKITA W DEECMEHIALKA NO MEXMOCYOAADCT BEHHOR CTARGARTHIaUWK. Npaerna palpaboTed, NPHEATHS, NPHLe-
HEHAA, OEHOBNEHWA H OTMEHR

CeenoHMA O cCTaHOapTe

1 PASPABOTAH DegepancHbi rocyOapCTEEHHbLIM YHATARHEM NPEgnprATHEM «BoepoCcCHACKHA Ha-
YUHO-HCCNEO0EaTeNLCKMA UWEHTD CTaHdapTH3aUmMM, MHRopMALKA # CenTrDMEALMA CIPEA, MATEDKRANDE W BE-
wectes (PryT] «BHALCMEB»);

TexHHYECKWM KOMUTETOM MO CTaHAapTHIa0MIE TK 338 «BaaonacHoCTe ChilbA, MATEDWANGE W BELWECTE»
DegepaneEHoro areHTCTES N0 TEXHWSECKSMY PETYTADORIHMKD ¥ METRONOMAM,

MewrocyJapcTEEHHEM TEXHHHECKMM KOMUTETOM No cTandapTraaumk TK 339 «BeaonacHocTe ChipkA,
MAaTERHANOE W BEWECTEY

2 BHECEH ®wegepanoHeiM ArgédTCTECM MO TEXHWYECKOMY pEMYNHPORAHMID W meTponorae [PoccTaus-
napt}

3 MPHUHAT MesrocynapcTeaHHbIM COBETOM NO CTAHIAPTHIALMA, METDONOMMN W CEPTHMEILMK (NPOTo-
KON oT 5 HOAGEA 2013 © M 61-1)

3a NPpHHATAE NPOrCNOCoOBaNKM.

HDLITI‘:DE HAAMOIHOESHAE CTRIHE I‘:Dj:l CTRRHE :DEF'ELI.L.I.‘HHDE‘ HAMMEHDEZHHE HEGHDEINBEHArD ORTaHs
o ME (WSO 11848} 004—87 ma BB (ACO 31667 004827 N4 CTAHOAGTHEIWHA

Aaapfangsan Az A3CTaHAART

ApMEHUA A MEHEHOHOM R Pecnybnued Apmedia

Eenapyck BY MoccTaHaapT Fecnybnekd Benapyce

KasaxcTan (294 MoccTaHaapT Fecnyinekd KalaxcTas

Knprazua KiG KupreizcTaHOEpT

Mongosa MO Monaoee-CTanpapr

Fococun U FoccTasaapT

TansurWCTaH Td lap#ekcTARABRT

THpEMEHHETAH TiA Fnaeroccnyebs « TypEMEHCTAHAAPTNERE »

YallekncTas Uz YECTEHOERT

Yepau«a LA MAEHBKOHIMPAIEMTHA ¥EpS#HE

4 Mpugaaom PenepansHond aredTcTea No TEXHHYECKOMY DENYNHDOEAHMID M METRoNoMK oT 22 HoabpA
203 r Mo TT8-CT MemrocylapcTBeHHeR cTangapt MOCT 32426—2013 geeneH B D8RCTEME B KSHECTEE HALMO-
HAMNEHOID cTadgapTa Poccluidckol Sepepaund © 1 aaryeta 2014

5 HacTORWWA CTAHOAPT HOSHTHYEH MEXIYHADOOHOMY cTangapTy OECD Test Mo, 221:2006 «Lemna sp.
Growth Inhibition: [(WonesiTaHyMe pRCEH Ha yIHeTeHue pocTa).

Mepesog c aHMMMACKOTS AZMKS (en).

CTengHE COOTEETCTEHMA — WZeHTHYHan (10T

& BEBEAEH BMNEPBLIE

Mlihopaalus of UaMeHoHURy K Hacmoaeny cmakdapmy nybnukyemen 8 ameaadHomM Wb apsiayuion-
HOM FRAIAMENE «HauuoHanstbIe Cmandapimbls, 8 MEKcm uaMeratll U TonDasor — 8 @REMECAYHEE uHoD-
MAULOHHEX Ykasamenax sHaluosanskbie cmandapmety, B cnyNae Nepecrompa (3aMeMb) Wil Tl
MACIOAWES20 CMakdapma coomaamemeiauiee yesdomnerue Bydem onyiNugEDeans @ exeMecRYHOM UHoD-
MALLIOHHOM YEaIameana « Hayuonansbbie cimardapmpds. Coomeemomayiiiian UHIDoDMauus, yeedomnenus U
MEKCME! PAIMEILAOMIES Make & WahapMayuonHall cucmeame ofess MoNs208aHuR — Ha cghuyuansHoM
cadime Tedepansioan azenmomea 0 MEXHUYECKoMy DESFAUDCEANRLIIO U MemMDoToauy 8 cemu Hyumeptam

& Crangaptuudgropm, 2014

B Poccvickod Degepalid HacTOALWKMA CTAHAAPRT He MOMET ObiTh NONHOCSTEK MK YACTHYHD BOCTIDOWIBE-
OeH, THPAMWPOBEAH ¥ RPACNDOCTRAMEH 8 KaYECTEe O@UUKRANLHOMS MIGaHWA $e3 paspeweHys PedepansHore
ArGHTCTEA N0 TEXHUYECKOMY DEryNHDORARMED H METDOMOMH
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EpepeHue

HacToAWWA CTaHgapT ONWCHBAET CNPEOENeHnE TOKCHYHOCTH BEWECTE C MCNONbLIoaaHwenM Bgoa; pac-
Ka ropbaras ({Lemna gibba) v pRcka Manan (Lemna minar). TakcoHoMya Lemna spp. SENAETCA TPYOOSMESH Na
NEH4YHHE CYLWECTROBAHKE GONBLUOMRD KONHYECTEa EHOTUNGE. XO0TA Lemia MOoMeT NpoASHTE FeHETHYECKYID Ha-
MEHYHBOCTE B KAYECTEE OTRETHOW DEakUMK HA 8061, B HACTORLWEE BOEMA HEJOCTATOYHO JAHHEE No BONPOCY
ITON MAMEHYHMBOCTH, YTO0LI PEEKOMEHLOBATE AMR HENONLI0BAHMA KARYIO-NAGO ONPEOens HHYH MEHETHHECKYH
NAFHIo. HeobxogMmo OTMETHTE, STO TECT HE NPOBSOAT B CTEDHNEHLIX (AKCEHHEX) YCNOBKMAX, HO OH BEIIOHYAET
NEOUEAYDEl N0 MAHKMEIELAK O0YTARMK ODFaHAIMAMA.

MeTon ocHoaas Ha pykoBogAwMs NpuHumnax [11—[6], Ho axnioyaeT MogudMag MK 3THX METOOoR, OTpa-
WAA HEOJABHME WCCNEdoBaHWA W EOHCYNETALMIO B DALE KNKYeBsx sonpocos. MpennoweHHsid MeTod Gsin
YTEEDHOEH MEXOYHADOOHEM MeRnadopaTopHelk TecTomM [7].

CNUcasl OETand TecTHRPOBaAHWA C oDHORNEHKEM (MONYCTATAYECKMA 1 NPOTOYHEIR JKCNEDUMEHTE) H Gea
OEHOBMEHWA [CTATUHECKRA) EyNETMBAUMOHHON Coeasl. B 3aBMCHMOCTE OT Wened pekomMeHgyeTcs NpMMEHATL
NOMYCTATHYECKKIA M NDOTOYHBIA JKCNERHMEHTE GNA NeTy4Hx, OTOOErPAaKpYEMBIX, BIMA0AKIWWE B OCanoK M
GHopaanaragmMsly BELECTRE, QONONHWTENEHOE DYEOBOOCTEO 0aH0 B [5].
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M E M o C ¥y 0 APCTUBTEMHHB H C T AHAOAPT

METO[b! MCMNBITAHMA XUMAYECKON NPOAYKLIWKA,
NPEACTABNAIOLWEN ONACHOCTE ANA OKPYKAIOLWEW CPEQI

HenwiTavwe pRCKA Ha YIHETEHWE POCTS

Testing of chemicals of environmental hazard. Lemna spp. growth imhibian 1ast

Nara eeenessa — Z2014—08—01

1 OBnacTb NPUMEHEHWA

HacToAWMiA cTaHQaDT YCTaMABRNKEIET METOD OUEHKM TOKCHYHOCTH BEWECTE N0 J2ACTOHIO Ha NPEcHo-
BOOHLIE pacTedKa poda Lemna (pRcka).

2 TepMHHEI W onpeaeneHla

B HacToswem cTAaHGapTe NPpHMEeHEHsl CREDYWHE TEPMKHE! C COOTEETCTEYRILLHMK ONDEneneHHamMM.

21 Gumomacca [Biomass) Cyxol BEC WHBEOMD BELWECTREA, NPUCYTCTEYVIOWEND B nonynsuvd. B pamkax
IToro TecTa BHOMACcca MAMEDAETCA KOCBEHHD, KAk NDERMND, No KONHYSCTEY NNACTAHOE W NNOWa0H ME NoKpl-
THA, NOITOMY TERMKH «BHOMACCar GTHOCHTCA K 3THM NApaMEeT Dam.

2.2 wnopoa (Chlorosis) NowenTedye I8neHod NNacTiHEA.

2.3 wnou (Clone): Oprasmam wnM ENeTea, ToABMBLUMECR OT OHON 0COGK HEeNoNoBEM NyTem. Dpradma-
Mk OOHOMD W TOMRD e KNOHA MEHETHYECKA WOEHTHYHEL.

2.4 ronowdsa (Colony). OaHaqasT COBOKYMHOCTE NNACTHHOE MATELAHCKOA W AoHepHel ocobel [obbid-
HO OBE-4eTuIDe), NPHEPENNeHHLIX OpyT K agyry. FIHOM0a MCnone3ysT TERMWH 4 PacTeHnes.

2.5 EC,: KonugHTpauwA TECTHRYEMOID BELYECTED, PACTEODEHHOND 8 TRCTURYEMON CpeOe, KoTopas
NEWEOOWT K COKpALLeHn pocTa Lemna Ha X % (Hanpusep, 50 %) & npagenax yeTaHoBMEHHOro Neproasa aod-
OERCTEXA (G TOMHBIM YEAIAHKEM HA CTAHAAPTHYH NOOLOMHHTENEHROCT B MKW NPOOTHATENEHOCTE TECTa ). HTo-
Obl OOHOIMAYHOD PAINWYATE aHa4eHWA EC Ha dimepAeMale TEMNE POCTA. MCNONe3OT cimeon «EC» anA
Temna pocta M «E Cr ana ypomaiuocTy.,

26 npoTouHeA (guHamryeckni) Tect (Flow-throwing). TecT, B KOTOPOM TECTORLIE PACTRODE HENpa-
palEHG COHOBNAKTCA.

2.7 nnacTHHKa (3eneHan nnactiHka) (Frond) Mugdedgyanedas/@QMHcTESHHAaR « NACTONoROSHaR
CTRYETYDE PACTEHWA PRCKW. PadyuWMposaHHbLie NHCT W cTebans pacTedkA. 370 HAWMEHELWEA efuHULE DACKH,
crocolHan K BOCnpoyIBogcTay.

2.8 ropd (Gibbosity): BagyTHe MMM yTONWEHKE, NOABNAINWEECH HA NNacTHHEE.

2.8 poct{Growth): Yaenuyeune namepaemci nepemeqHon (HAaNDMMan, KoNMWYEcTBa NNACTHHOK, CYXoro
BECA, WHBOTO BECA WM NNOWAGH NOKDLITHS NAACTHHOEK) 38 NepHad TECTHDOBIHKA.

210 cHOpOCTE (TeMn) pocTa (cpeaHWd yoenkHeIA TeMn (CHOPOCTER) pocTa) (Growth rate (average
specific growth rate}): Norapudmmyeckoe yeanuyedve BMoMaccel Bo BpEMA NEpUoda BoIgeACTBINA.

211 HavMeHblWwan adupekTHEHAA HabMooaeman KomUedTpauWa (Lowest Observed Effect
Concentration (LOEC): Camas HM3KaA KOHUSHTPALKA, NpW KOTODOW BEWECTED OKAILIBACT CTATHCTHYEOHKM
OCCTOREDHER MHIMBHpyiowra addiesT Ha poct (p <= 0,05) npr cpaBHeHy C KOHTPONEM, 8 Npedenax onpeae-
MEHHOM NEpPUOOa Bo3aeRcTEMA. OOQHaKD BoE TECTHRYEMENS EOHLEHTDAUWA Beiwe LOEC gon#Hbl HMEaTs TORCKH-
yeckui adhdperT, paeHei MK Sonswka LOEC, EcnM atk gsa yonoBUA HE MOMyT OwiTe BRMOAHEHE!, JOMMHO
GbiTe GaHO PaIBepHyToE 0BbACHEHWE OnA nonyYersoro LOEC (1, cnenopaTtensHo, MOEC).

HinanHe opMUHANBHO®
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2.12 ramepaeMele nepemerHLe {Measurement variables). Boe THNRI NepeMeHHs X, KOTODLIE H3Mapa-
KITCA B TEHEHHE TECTA MO OOGHOMY KITH HECHONEKKM NapaseTpand. B HACTOAWEM CTAHAADTE HMEIOTCA B BHAY KO-
NAYECTEO MNACTHHOK, #HE0A W CYXDH BeC,

2.13 morokyneTypa (Monoculture): EyneTypa ¢ OQHOMD BHGA pacTEHARA.

2.14 Wekpoa (Mecrosis): MepTekie TEaHH NNACTAHOK [TO 8CTe NODENEBLWIME MNK YTOMYBLLUME ).

2.15 neadupexTHBEHAA HaGnogaeman koduenTpauds (Mo  Observed Effect Concentration
(NOEC) TecToBas KOHUSHTRAUWA, MaHbwaa LOEC.

2.18 denoTun (Phenotype). Buaumsie ocobeqMocT OpraHnama, onpegeneHHorg BaaumodeicTarem
Bro MEH0E C OKPYHEKLWER Cpegon.

2.17 Waydaeman nepemerHan (Response variable): NepeMedHdse 0NA OUEHEA TOKCAYHOCTH, MONyYeH-
HOW 13 NOBoNs MAMEDAEMOND NapaMeTpa, oNWckiBawne BUoMaccy paINUHHLIMKM METOdaMA pacdeTa. B xa-
CTOAWERW CTAHZADTE HTO TEMN POCTA H YPOMIAHDCTE, NOMYHEHHEE K3 TAKHY KIMEPREMED NEDEMEHHLIX, KakK
HOMAHECTES NAACTHHOK, BABOA AW SYyX0ol Bec, NNoWaaE NOBEEXHOCTIA NNACTHHOK.

218 noaycraTHYecKME TecT (Semi-static (renewal) test). TecT, B KOTOpOM TECTOBRI PACTEOR NEpUo-
AAHECKA 3AMEHASTCA B ONPEOENEHHEBIE HHTEREAMNLI BEMEHK BO BPEMA TECTA.

219 crarwyeckdi Tect (Static test) MeTon TecTHpoRaHdHA Bea oOHORNEHWA TECTUDYEMOrD pacTeopa
BO BOEMA IECNEpHMEHTA.

2.20 Waydaemoe BndAHMe (Test endpoint) OCWKWA ©akTop, KOTOPEA DYO0eT MAMEHATLCA NO CpaBHe-
HUK) C ROHTPOMBHBIM [Janee — KOHTRONE) TECTHPYeMors BewecTea. B HACTOAWEM cTaMOapTe HayHackos
BAWAHKE — MHMMOHMPOBaHKE DOCTa, KOTOPBIA MOET ObiTh BRIDEHEH PAIMTMHHEMA HIYHIEMEIMA NEDEMEHHLE-
M, OCHOBAHHBIME Ha GOHOE MK GONes HIMEDAEMBIX NEDEMEHHEIX.

2.21 recTtopan (akcnepumedTansran) cpea (Test medium): MonHoOCTeIO cUHTETHYECKaA cpega, B
KOTOPOW pacTyT TECTOBRE DACTEHHA M B KOTORYH QOGaRNAKT TECTHRYEMOE BEWECTEO. TECTHDYEMOER BELWEC:
TES OOLI4HG PECTEODAETCA B TECTOBOR Cpege.

2.22 ypomahHocTe (Yield) Haydaeman nepesmerHan, BLIpasaowan SUoOMaccy B KOHUE NepUona Boa-
SEACTENA 33 BLMETOM ITOH NepemMeHHOd B Hadane TecTa.

3 MNMpWHUKN TeCcTa

3.1 OcHOBHEIE NONOMEHHA

3.1.1 MoswokyneTypa pacTeduil poga Lemna B 3KCNOHEHUMANLHON dale poCTa CONeMHATCA B painny-
Hitx KOHLEHTDALMAR TECTHRYEMOIND BELWECTED B TeHSHHE CBMA OHel. LLEns TeCTa COCTOMT B TOM, YT00RE onpe-
OENHTE KGNWHECTEDS CEAIAHHBY C BEWECTEOM 2duPekToOR Ha DOCT PACTEHWIA 38 3TAT NepMo, CCHOBAHHER Ha
OUEHEAX BelDpaHHBLIX NEPEMEHHBIX. KONWYecTED J8NeHblX NNACTHHOE — OCHOBHAA M3 HIMERAEMIX NEDEMEH-
MR, HO TAEKE HAMEDAINT MO EpadHel Mepe aule ogHy nepeesiyes (oBWyn NNowais NHCTRES, CYE0A BEC KK
HWB0A BEC), TAK KAk HEKOTODLIS BEWECTER MOTYT BNAATE Ha OPYTHE NADaMeTDibl SHEYHTENEHD CUNBHEE, HEM Ha
KOMWHECTED 3ENEMBIX MNACTHHOK. ANS KONAYECTBEHHGA OUeHM 2QderToR, CoAIAHHEX ¢ BEWECTEOM, POCT
pRCEY B TECTURYEMOM PACTROPE CRABHWEANT G KOHTRONEM, M KOHMUEHTPALM I, BhllsBas0 Wy ¥ % durniy poea-
HUA pocTa (Hanpumep, 50 %), onpenensioT kak EC (wanpudep, EC_ ).

3.1.2 B gaHHos Mocneoeaddd Hainioiaeseld adupekT TOpMOKEHAA DOCTa BRIpEEasTCs B BULE Nora-
PREMHUSECKOND YEENWYEHAA NEDEMEHHON [CPEOHAR YIENEHAA CRODOCT: POCTA) B TEHEHHE Neproda aoaneH-
cTEHA. KOHUSHTPAUKS, BRIZEHEANWAA NDOUEHT MHrMbipopaua pocTa (Hanpydsep, 50 %), onpegenAseTca no
COe0Hed YOENLHOR CHOPOCTI POCTa N OTHOWEHKIO K Ceprir paidaeneHui 1 sxpasaseTtca e EC, (manpumep,
EC, ) OT cpegyus onpaneneHHslx TEMnos pocTa, 3aperdCTRMPOBAHHbIX B DAY HCTBITATENbHBIX PELLEHWEH,
KOHUEHTRAUMA, BeidbIBAL a8 YRAIaHHOE IaMEQNEHWE TEMNA PocTa Ha X % (Hanpusep, S0 %), onpegeneqa v
Enlpaxexa kax EC, (vanpumep, EC. )

3.1.3 OcHoBHOH TECT TAKME BENICHMAET PAINHYHLIE AONONHHTENBHBIE WCCRBdoaaHHA, KCNoNBIYEMBIE B
METOOMKAN HEKOTOPEL CTRAH. COHiI ONPEOENAINTCA Kak PalHiLa Mesay WIMEDeHHAMY B KOHUE 1 B HaYae ne-
pHOOa BOAOSACTEMA. KOHUSHTPAUWA, BR3HEII0WAaA NDOUEHT MHIHEHMDORAHKA pOCTa (HanpuMep, 50 %), onpe-
OBMASTCH N0 CPEOHEA YOENBH0A CHOPOCTH DOCTA No OTHOWSHWMD K CepuM paliaenedyid 4 BupasaeTch B E C
(Hanpumep, EC, ). OT yCTAHOBNEHHOMD CPENHEND TEMNA POCTA, 3ARerMCTPUPOBAHHOND B CODHH TECTHPYEMEIX
KOHUEHTRAUMA, KOHUSHTPAUKWS, BHILBAMKWAR yRaIAHHOE X % urkbvpopanne TeMna pocTa (Hanpumepn, 50 %),
onpeaensHda v Belipakasa kak E.C, (nanpusmep, EC. ).

31.4 JNononHETENsHS MOoryT OblTe CTATHCTHYECKH ONPEOenaHsl CAMAA HH3KaA BelbBawan addgerT
KoHUEHTRauMA (LOEC) ¥ HOHUEHTRAUMA, He BelseiBawan addserta (NOEC).

2
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3.2 MuhopmaluMA OTHOCHTENLHO TECTHRYEMOro BEWecTEa

3.2.1 Jonded cylWecTE0BEaTE A0CTATO4HO SYECTEWTENEHEA AHANMTHYECKHA METOO ONA CONPEedeneHua
KONMHYECTEa BEWECTEA B TECTUDYEMOHR Cpaqe.

3.2.2 VMHdropMauWa o TECTHRYEMOM BEUSCTRE BEMIOYAST CTDVETYDHYED OpMyNY, YMCTOTY, PacTBopM-
MOCTE 8 BOOe, cTABUNEHOCTE B BOAE W Ha ceeTy, pk_, K . gaanedswe napoa v cnocofHocTe « Guogerpagauun.
FacTRopMsOCTE B BO0E WM J3BNEHWE Napos MOMHO HCNONLICBEATE ONA DacHeTa KoHCTaNTe MexHpRr, KOToOpana No-
KAALIBALT BEPOATHOCTE CYLUECTBEHHBIX NOTERE TECTHDYEMOrD BEWECTREA BO BREMA TECTHPOBAHKA. 3TO NoMO-
HET YaHATE, Hy#Hbl N CHeUWgrYeckde MEepkt ANR YyNPAENEeHWA Takdmd noTepasi. Ecnd redgopMayma
OTHOCHTENBHS PACTEODHMOCTH WM CTA0KNBHOCTI TECTAPYEMOMD BEUECTEA COMHKTENEHA, DEKOMEHLYETCA Npo-
BECTH OUSHKY B YCNOBMAX TECTa, TO €CTh B KyMeTWBALWOHHOH Cpeqe, TeMNepaType, DeXUME OCRELWEHK:,
HEOTODBIA ByO0eT HoNoneaoeaH B TECTE.

3.2.3 Koutpone pH cpeasl MomeT BeTe 0COS8HH0 BAMEH, HANPKUMED, NEK TECTHEOEAHMK METaNNoRE MK
HECTASHNEHEX BEWECTE B BoOe. B 3ToM cny-aese pekomMeHIyeTcA JONoNHUTENEHDS K KYTETHEAUWOHHOA coene
vocnonsaoeate Sydep (oM. 4.4). bonee nogpobHBIE NOACHEHWA N0 TECTHROBAHMIC BEIWECTE C OMIMED-XHM M-
YECKHMH CEOACTEAMM, JATPYIHAKWHMHE HCCNeqoBEa ke, NpescTaaneHs & [8].

3.3 MNpUMEHWMOCTE TECTA

PeayneraTel TECTS CHATAIOT AOCTOREDHBIMK, SCNH BDEMA YOROSHIMA KONWYECTRES JENEHEE NNACTHHOK B
EOHTRONE COCTaanAeT Medpwe 2.9 gHa (B0 yacop), CoOTRETCTEYR NEWMONMAHTENLHD CEMAKEATHOMY YEEMWHa-
HHAIO HEDE3 CEME OHER W CPEOHKM YIeNsHLIM TeMnam pocta 0,275 geds-'. MCnoneaosadie KyNbTHEILWOHHORA
CRE0bl M YCNOBWA JLCNENAMEHTS, ONHCaHHLIE B HACTOAWEM CTAHGAPTE, NOIBCNAKT QOCTHYE 3TOMD KPHUTERHA B
CTATHMYHOM TECTe [S]. 3TOT KpHTEDHA TAKKE QOCTHMHM MO NONYCTATAYHOM B NDOTONHOM JKCHEDHMEHTAX.
PacueT epeMeHl yORoeHMA Npueeges B 5.1,

3.4 PedepenTHo? BRWECTRED

OnA npopepkK NpoUEayphl TECTHROBAHWA MOMHD WCNONL3I0BaTe pedepeRTHRIE BEWECTEA, TAKMe, Kak
3, 5-auxnopdee Hon, HCNONEISBAHHER B MEXIYHADOOHOM MexnabopaTopHomM TecTe [7).

HenatensHo NpoBEpATE pedhepeHTHOS BEWESCTED MO KpafHed Mepe 083 Dasa B rof MK, echiv TecTHpo-
BAHWE BbliNONHAKT DEOKD, NADANNENEHD © ONPESENSHHEM TOKCHYHOCTH TECTHRYEMOND BELWECTES.

4 OnucaHve MeTona

4.1 ObopyoopaHue

411 Bee ofopyAoBaHWe, BCTYNAKWWEE B KOHTAKT © TECTOBOW CREOON, O0MHKHO DbiTe BbLINCMIHEHD K3
CTEKNA WK ADYIoNs XMMKWYEcKH MHEpTHOM MaTepuana. CTeknAaHHan Nocyaa, HCNoNeIYeMan 0na KyNeTHEKXDO-
BAHWA W TECTHROBAKKWA, ACNHHA DulTe CTEDHMRICEAHA W OYHLLEH OT BOEX XMMAYSCKEY 3aMPAIHEHWA, KOTODLIE
BAOMNM Gbl NONACTE B TRCTORYIO CRegy. TeCTORLE SMEICTH JCM#MH L SBITE JOCTATOHHD WWDOKKMA ONA 32neHor
MACCE PAINHYHBX KONOHAA 8 KOHTDONEHEER BMECCTAX, 4TO0R DACTH, HE HAKNAOLBAACE OPYE Ha A0 K KOHLY
TECTA.

He dMeeT 3HaqdeHnA, 8Cn KOpHK KAcaKTCA OCHOBAHWR TECTOBOMD COCYOE, HO MHUHMMATNEHAA IyGrHa He
OonsHa DeiTe MeHee 20 MM W MAHAMaNLHEA 0Bkben He gonweHd OeiTe Mmenes 100 MmN 4NA Kawgono TecToROrD
cocyaa. TN TECTORCK EMECCTA HEBAMEH, BCNK OH OTBEYAST 3THM TPeBoEaHMAM. 3TO MOTYT BkiTe CTERMTAHHBIE
CTAKAHGI, KOHCTANNHIATORE KNK Yalkk MeTpl CooTRETETBYHIWME PaIMEepoR,

TecToRLIE SMKOCTH DOMMHE! BblTh HAKPETEl 4NA MEHKMHIALUMK HCNADEHWA M CNYYaRHBE IarpaIseHni,
HE Hapylwas HecbxolMMors Bosgyxo0omeHa. CooTRETCTEYIOWWME TECTODLIE SMEOCTH, W OCODEHHD NOKDLITHE,
HE QONHKHE CO30ABATE JATEHEHHA MK MIMEHEHWA B CNEKTPE CCRSLUEHMA.

4.1.2 KyneTyphl M TECTOBRE SMKOCTH HE CNEegyeT COOemwaTe BMECTE. 3TO NyHwe Boerd COenaTk, Ho-
NaNEIYE OTGEMNEHBIE NOMELEHWA OMA KyNETHEALMK, HHKYDaTopR. OCReuaHe M TEMNEPATYRA JoNMHL BulTe
YNPARNASME W NOLOSMMBATECA Ha NOCTOAKHOM ypoBHe (cM. 5.8.1 1 5.8.2).

4.2 TecToBLIA opraHMam

4.2 1 OpraddIscm, HenoNesayemMieid ONA aToro Tecta, aenAeTtcA Lemna gibba (L. gibba) wne Lemna
minar (L minor). KpaTkWe onUcAaHKMA BRO0E PACKH, EOTODLIE WCNONBIVIOT ONA TECTUPOBAHWA TOKCHYHMOCTH,
JAHE B NEPHNOHEHNR A, PACTHTENbHBIE MATEDHAN MOMET DilTh NONYHEH K3 KONNEKUHH KyNETYDS, Opyrod nabo-
patopuK unu cofipad e npupoae. Ecnn matepwan cofpad B npupode, pAcTeHMA CNegyeT CoOeHark B ToM e
NATATENLHOW COS0E8. KOTOPYIO MCNONEAYIOT ANA TECTA, MAHMKMYM BOCEME HEDENE 00 MCNONLI0EAH A,

¥yacTe othopa obpaiuos ANA CTAPTOROH KYNeTY PR B NRHMPONs OoNEHE ObiTe CROD0OHLIMK OT O4eBHg-
HilX HCTOYHKMKOE 3arpRsHeHia. Ecnd obpaius nonydessl M3 gpyrod nabopaToprie WK KonnNesuky KynsTypel,

3
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OHA SOMHKHE GolTh TAKEE Bl ZE0MaHEl MAHAMYM TP Hegend. 05 ACTOYHMKE pacTHTeNEHOND Marepruana, Tak
WE HAK O BHAE PACTEHWA W KNOMA (8CNd HIBECTHO), HCNONBLAVEMLIX ANA JHCHSDHMEHTA, HYHHO BCERIA
cooblaTe B OTYETE.

4 2.2 CnegyeT MCnonNeansars MOHOKYNETYPSEl, KOTOPEE ABHO CBOBOOHE OT JArPAIHEHHMA OEYIMMA Opra-
HHAMAMH, TEKKMHA, KaK BOOODCCIM W NPOCTeRWWe . 300p0ak0EIe pacTeHua L. minor SyayT COCTOATE M3 EOMOHKA,
COOBP#ALKE OT OBYE 040 NATH 3BNeHLIX NNACTUHOK, B TO BREMA KaK Konade L gibba MoryT conepsats 4o
CEMA NNACTHHOE.

4 23 KauwecTeo W OOHOPOAHOCTE PACTEHWA, HCNONEIYEMBIX ANA TECTA, MMENT CYLUECTEEHHOE BNHA-
HWE Ha PeIYNeETaT TECTA, d NOITOMY QONHHE BbTe 0TODDaHL C OCObRM BHUMAHKEW, CREdYET MCNoMbAT.
BaTk MONOOEE, BLICTPO PACTYILWE PACTEHKS Be3 BHOMMEBIX NOBPEXAEHKA WNK oDeCcUBEYMBAHKA (XNopo3a)l.
ByNeTyPel XODOWEND KAYECTES MMEIDT GONLLWOE KONHYECTRD KONOHKA, COOQBPHMALWMY HE MEHEE 0BYX Nnac-
THHOK. BONbLWGE KOMWMYECTED KOMOHKWA C COHOR NNACTHHESH ABNSETCA NPHIHAKOM CTRECCA, TAKOID, KaK He.
OCCTATOR NATATENLHEX BEWECTE, W PACTATENLHEIA MATEDHMAN TAKAX KyNETYD HE CRegyeT WCenonbIoBaTh
ANA TECTHDOBAHKA,

4.3 KynuTypa

43,1 Yol yMeHeWHTE YacToTy obCmynBaHMA EYNETYREl (HANPHMEDR, KOMLA HE NA3HMpYIOT TECTE! C
Lemita), EyNeTYRY MOMHD COOEDEATE MO0 YMEHLLWEHHBIM OCBEUEHHUEM NPpA TesMnepaType 4 “C—10 °C. JeTa-
NA KYNETHEMPOBAHKA JaHE B NpUNCKEHNY B, CMeEMaHBIE NDHIHAKA 3arpRaHesns BOLODOCTAMA WK SPYTHMA
ORraHAIMAMIA MOMYT NoOTRpeboaaTe NOEEDXHOCTHOWR CTERMNMAaLMK 0DpaiUa NNAcTHHKKW LEmMaa W CMeHisl CRed bl
Ha CRENMYID (CM. NpUnosedre B). B atom chydae Heodxoguso OTHaIaTeCA OT COXPAHEHWA 3arpAIHeHHON
Ky NeTYpk.

4 3.2 Mo epadseid Mepe 3a cemMe JHeR 00 TRCTHPOBEHKA KyNLTYRY AcenTHHECKd NEpecamHBaloT o cia-
WYID CPEay W EVIETHEWDYIOT B Tedeuue ¥—10 aued NpW yCNoBKAK TECTA.

4.4 TectoBan cpena

4.4.1 PeroMeHIyOTCR paandykble cpedel ona L minor @ L. gibba, onvcadHee wieee. Heobxooumo o
OCTOPMEHOCTRKD MCNCoNE30RaTE pH-Oydepel B TecToBoN cpege (MOPS (|4-mopdonnuHojnponan cynediorMcno-
Ta, CAS 1132-61-2) & cpege Ana L. minor i NaHCO, B cpene ana L gibba), 8cni cTe nogoapeske, 410 Bydep
MOMET PEATHPOBATE C TECTHRYEMEM BELWECTEOM M OK33aTe BNHAHME HA NOKaIaTENA TOKCHYHoOCTH. Cpeay [9]
WredHSepra (Stainberg) MOoRHO HCNONEICEATE, NP CoOMMOSHKA EDHMTEDMER OOCTOREDHDOCTH.

4 4.2 Mopudueauua cpedsl Weeackorn cTasgapta (S15) gna Lemng pekoMeHIyeTcA 0nA KyNeTHampo-
BAHKA W TECTUROBaHKA L. munar. CocTae 310l cpedsl gad B nprnoseHns C.

4.4.3 Cpeoga pocra 20X—AAF cnucadHan B NpUnocseddd ©, peEoMeHIveTca AN EyNeTHEWDOBIHMA
TECTHpOoBaMAA L. gibba.

444 Cpena lUreanSepra, onvcaHdHan @ NpunoxeHn C, TAEme nogxonut 4na L. mingy, Ho MOo%eT CeiTe
TAKAE MCNONL3ICBaHa ans L. gibba, ecnd oTEEYaeT KDMTERKAM JOCTOBSDHOCTA.

4.5 JCNEPHMEHTANLHLIA pacTEOR

451 JKCNepuMeHTansHbe pacTeopsl olsuHo roToRAT pasfaaneqmen marToyHore pacreopa. Maroy-
HEE PACTEODLI 0OBYMHO MOTORAT PACTEOREHWEM TECTUDYEMOND BEWECTRA B KyNeTHBALMOHHOH coeqe.

452 Caman BulCOKAA TECTHRYCMARA KOHUEHTRALMA MCNBITYEMOrS BELLECTEA HE JOMMHA NPEBLILaTe 810
PACTECPMMOCTE B BOOE NP YCIOBMAR TECTUROBaHMA. Hy Mo OTMETHTE, GOHaKD, 4To BMOe Lemna spp. nnaea-
KT HA NOBEQXHOCTH W MOrYT BbiTe NOABEETHY TEl BOA0SACTEHID BELLECTE, KOTOPRIE SKEYMYNHEYITCA B BO0HD-
BOAOYLUHOM NEOCTPAHCTRE [HANPUMERD, NNOXC PACTEODMMEIE B BOAE, MMOPodobHbLIE KK NOBERKHOCTHO-AKT MB-
Hite BewecTeal. B aTomM cnyYas eosgedcTare Sy0eT pesyisTaTomM JDYrMx KOHUEHTPAWMA, OTNMYHEX OT TRCTO-
BblX W NEEEHLUSINWME DACTEOPMMOCTE MCCNedyemMorD BEWaeCTEa B Boge,

[na nnoxo pacTEOpWM MBI BELECTE MORET NoTpeboaaTecA NOAMTOBM TE KOHUEHTPHPOBAHHBIR MaToHHLIA
PRCTEOD HNW SHCNERCHID BEWECTRA, HCNONLIYA COTAHMYSECEMA PACTEODHTENE KM AKCNERraTop QnA obnerde-
HWA Jo0aBNEHHA TOHHED KONMYECTE TECTHRYEMOID BEWECTEA K MCNBTATENLHOA CReOe 1 ee Bones Nerkof gue-
NEpCHK W pAcTBOpEHHs. MCnonbIoeadkna STHX  BRWECTE  HeoSxOOUMD N0 BOSMOMHOCTH  HaberaTe.
PacTeopHTENM W QUCNERraTopkl HE DoMsHe ofnagare UTOTOKCHYHCCTRES. Hanpusep, aueTol W OWMETHI-
hopMaMHa RENSIOTCA NPKMEDaMA DACTBOPUTENENA, KOTOPBLIE HE BhlibBaKT DUTOTOKCHYHOCTE NP KOHUEHTDa-
urAx go 100 sen/n. Ecnu MononesyoT pacTROPHTENE WKW ARCNERTaTon, MK KOHEYHAR KOHUEHTDAUME O0MEHa
OpiTe CEEOEHA K MUHUMYMY 1 He npeaeiwaTte 100 sn/n. KoHueHTpauus aTux eelecTe JomsHa BelTe 0gMHaKD-
BOH BO BCEX TECTAX, W 3TO JONMHO OBiTe YKalawo B oT4eTe of HeoneJoeankd. bones nogpobHoe pYKoRCOCTRD
No WCNONE30BaHMH JUCNepraTopos gans & [B).

4
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4.6 TecToBLIE W KOHTPOALHLIE FRPY NN

4.6.1 JaHHsie o NpeapaprTensHON TORCHHHOCTH TECTHDYEMOro BELWECTEA ONA PACKK Lamna MoryT BeiTe
NoNeddb BoThope NoOXoaAW KM TECTORRIK KOHUEHTpaUKA. B dUHANEHOM TECTE MO ONQESeneH M0 TORCHYHOCTI
Oom#He BeiTe N0 EpaAHEN MEpe NATE IKCNEDHMEHTANEHBLIX KOHUEHTRAUWA, BIATEE B MeOMeTpHYeckoi npo-
rpeccHd. MenartensHo, 4ToSel (DakTOD PABEOEHHA MERDY TECTORRMK KOHLEHTRDALKAMK HE NpeBLIwan 3.2, 4o
MoEET DblTe MCNONEI0BAH BoNbWHA ©AKTOp, BCNi KDWEIA KOHUEHTRAUNA-3DDERT MMEET HyNEBOH HAKNOH.
VICNoNe30BaHHE MEHEE MNATH KOHLUEHTDAUWA SOMNHMHD GhiTe obBocHOBaHD. JorsH DeiTe N0 spakHEeld Mepe TpH
OyENUpOBaHMA ONA KE00N TECTOROH KOHUSHTRALMM.

462 Bebop gManasoHa TECTOELIX KOHUSHTRALMA [TECT ONA cNpedenednd QHanaioHa uidny fuHans-
Hisld TECT ONPEQENeHMA TOKCHYHOCTH) GOMKEH YUHTHBATE Gyl

- AnA onpegeneskua EC TECTORbLIE KOHUEBHTDALWK A0MKEHE BbiTh NOATBEDHAEHs! BENWEMHANMK EC Heob-
HOQWMBOMD YDOBHA OOCTOREDHOCTH.

fMpumep — Apu oyenne EC,, caMan GLICOKER MECMOEAR KOHYEHMPpAYLR domwna Beime BoNMswWwe vem aenu-
wune EC, . Eenu EC, awxodum 3a npedens) duanazona mecmogsix HOHUBHMPayud, dogepumens el i unmepean
CAULKOM 80K, SCME DUCH MO0, Ym0 cdename COOMEEMCITaYH LW Y CIMam UCUY8cKyr oUeHRy Modenuy He
Apedcmaanaemcn 603IMONHb M

- BCNM Ueneio AsnAeTcA oueknka LOEC/NOEC, camMas HMakas TeCcTOBEaA KOHUEHTRAUMA J0MmeEHa OuiTe
OOCTATOMHONA ANg Torg, YTobsl pOCT He BN 3HAYMTENBEHO MEHBLLE Y2l B KOMTpane. Kpome Toro, camMan Bsico-
KAA TECTORAA HOHUSHTRAUMA O00M#HA BLiTe AOCTATOMHO BEICOKON ONA TOMD, 4TOSk POCT ObiN IHAYMTENEHO
HHE, HEs B KoHTRone. Ecnn geno oBcTouT uHade, TecT SoMHed ulTe NoETOREeH & HCNCNEI0EIHHMEaM D0y Toro
OHANAIOHA KOHLEHTDALWEA (T yYeToM TOrS, 4T0 CAMAA BLICOKAA KOHLEHTDALMA M2 A0MHHA MNPERLILATE MAKCKH-
MANLHYKD PACTROPHMOCTE WK BEDEHKA DAIPSUSHHER NDeEn KOHUSHTRpAaLMK, Hanprkep 100 mrin).

4.6.3 KasOgwii TECT O0MKEH BRMICHATE KOHTDONE, COOERHALLMA Ty #E CAMYKD NMTATENBLHYID CRELY. KOMK-
YECTED NNACTAMOK ¥ KONGHKA, YCNORWMA OXDYRAKLIWER CPEOL ¥ NPOUSOYD TECTUDORAKKMA, KAK M TECTORLIE &M=
KOCTH, o Bea uccneqyemory RewecTaa. Ecnn gonony M TensHe NpMMEHRIOT PACTEODUTENS MKW QUCTEpPratep,
NOCECOAT AONOMHUTENEMBIA KOHTPONE © DACTRODUTENEM KNH AXCNEDraTORoM B TeX e KOHUEHTPALMAY, 9TC 1 B
AECNEPUMEHTANLHBIY EMEOCTRY. YUoNo NOBTORMOCTEN B KOHTDOMNE (M KOHTRONE C PACTEODUTENEM, 8CTTH NPK-
BAZHABAO) OCMMHO BRITe N0 KPARKEA MEDE DABHLI 1 B HASANE J8ANAL NEEBLIUATE KOMHYSCTEO SMKOCTER,
HEMNONBIYEMBIX ANS KA%00A TECTOB0M KOHUEHTEALMA.

464 Ecnwonpegengdue NOEC He TpefyeToa, EoHUENUMA ILCNEpHMEHTA MOMET BbiTh H3MEHEHa B CTO-
OHY YESMMYEHHA KONWYECTEA KOHUEHTRALMEA M CONPAWEHHR KONMYECTEA NOBTODHOCTENR. KonuyecTeo NoaTo-
pEHUE KOHTRONA JCMEHD ObiTh HE MEHLLIE TREX.

4.7 Boapencrene

4. 7.1 Konowdk, COCTOALKE M3 OBEYK-—HEThIDEX I8MeHBX MNNACTHHOK, GepyT WA MaTodHOR EyNETYDE M Ne-
DEHOCAT B TECTOBLIE SMKOCTH B ACENTAYECKHMX YCNOoBKAX, Kamdaa aKcneprMeHTaneHan eMEoCcTE QoMwHa oo-
OepxaTe 8 0BWwel cnowHocT 9—12 nnactuHoy. Huocno NOacTHHoK Jon#He DelTe OOMHAKCEHM BO BoEX
IKCTERUMEHTANBH BIX BRKOCTRR. ONBIT, NONYYEHHBIA B X008 MEKDYHAPOOHE MEKNAGoPaTORHLIX MCRETIHKA C
ATHM METOGOM, NOKA3AN, YTO MCNONBEI0BAHWE TDEX NOBTOPOE, COASMKALMY MaHa4anesHo no 9—12 nnacTuHok
KAa¥OblH, OOCTATOYHS ONA ODHAPDYHEHHA PAANAYHA NPHRENAIMTENEHOD 4 Y—7 % N0 AHrK0WDOB3HWID B TEMNAX
pocta {10 %h—15 %, paccynTanHblx Ha ypomar) Mmexay odpaboTkama [7].

472 Pacnono#eHue JKcCNeprMeHTaneHex eMEccTel 8 uHkybaTope gonwHo BuiTe CRyYaiHeim, 4ToDk
MAHWMAIAPOBATE BRMAHWE NPOCTRAHCTBEHHEX DAANHYHEA B MHTEHCHBHOCTH CRETA UMK TeMnepaType. Pacno-
NOWEHHE BMEOCTER BO Bpema Habnooeska (MNK 4ale B chy4as NepemMelLeHia eMEOCTER) TaKe cneqyert
NEOECOKMTE B CRYHaRHOM NOpROKE.

4.7.3 EcniK npegeapyTansHbld TecT cTalMNeHOCT MCCNeqyeMorg BEWEeCTEA NoKalLIBAST, YTO TECTOBAA
EOHLEHTPALKA HE MOEET ObiTh BLSQHAHE (T. 8. MAMEDEHHAR EOHLEHTRaLWA NageHda Huxe 80 % Hadane o)
B TEYEHHE JKCNEDHMENTa [CEME QHEA ), PEKOMEHOYETCR NPOBOARTE NONYCTATAYECKHA IKCNEpUMENT. B aTom
CNy4ae KyNeTHRALMOHHAA CPEaa 8 KOHTDONE 1 IKCHEDHMEHTANEHEE BMEOCTAX J0MwHa 0GHOBNATECA MIAHW-
BAYR OB2MOE BO BREMA TECTA (HANDHMMED, H3 TREETHEA K NATRIA JeMs). HacToTa saMeds Coedsl 3aBucKT oT CTa-
GUNEHOCTH TECTHRYEMOrs BewecTea, Gonee BLICOKAR 4acToTa OBHOBNESHHA MomeT noTpefopaTecs ANA
NoOgemsadnd HeolX00MMbly KOHUEHTDAUMWA CHeHE HECTADMNbHBLIX WK NETy4Hy BEWEacTe. B HeRoTODbIX
CIY4aRx MOKeT NoTReDoBaTECA OUHAMKYECKHEA (NPOTOMHEIE) a8cneprseHT [8], [10].

474 MyTe BOAOeRCTRAA YBPad NHCTREEHHLIE annNukauWy [pasbpeiariaadie) He ONUcad B HACTOALLESM
CTaKnapTe, piamMed oM. [11].
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4.8 YenoBrAa mHEySauum

4.8.1 MNMprAMeHAKT HENPEDLIBHOE OCESLLEHRE BNy PeCcUeHTHOH NaMNor TEMNOTD MK XON0aHaro Senora
casTa 4nd oDecneqets KOHEYHOA MHTEHCHUEHOCTA CCaaWaHra B guanaaose 83—135 pEm-?s-' ¢ gnuHoi son-
Hel B OHanaiaoHe $oTocHuTesd (400—700 Ha) Ha TakomM Me DAcCTOAHWA OT WCTOHHWED CRETA KAk J2MeHbIe
nnactuHed Lemna (akevsanedt §500—10000 nk). OTenoHeHHs 0T YEI3aHHON MHTEHCHEHOCTH CRETA HE Aon-
WHBl MpEBBIWAaTe 415 %, Mertog onpegeneHyda 1 MAMeDeHna CoeTa, OCoDeHHD THN JaTYMKa, BNHAST HA TOY-
HOCTE WaMepeHra. CrReprYecie Qarsuil (KoTopbIE ONDEEnaAnT CAeT CO BCEX YITOE BRILLE M HAME YDOBRHA
MIMEDEHHA] M KOCHHYCOMOANbHLIE DATYHEA (KOTODEE ONPEOENAKT CEET OO BCEX YITOE BIUE YDORHA MaMene-
HKA) NPEONOHTHTENLHES OOHOHANPABNESHHEX JaTYUKOE M 4a0yT BONes BeiCOKYH: TOYHOCTE BNA MHOTOTOSEY HE-
Mo MCTOMHMED CRETA, ONUCAHHOMD B HACTORWEM CTaHgapTe.

4 8.2 TesmnepaTypa 8 JKCNEpUMEHTANBHBIX EMEOCTREE QONMHE GRiTe (24 4 2) °C. pH cpeael B koHTpOne
HE OJOMMEH YEENHYHTECA Bonewe Yen Ha 1,9 eguHMdle 3a BoerA TecTa. OTenoHeHse bones 1.5 eaMHilR] He
O0NAHD BAWATE Ha TECT, @CnH CoDNIDOeHsl KEPHMTERKKM A0CTOBEDHOCTH. HeolRoaumo GhiTe OCoGeHHD BHIMa-
TEMEHEM K HameHeHnas pH 8 page cnydaes, Takkwy K3k HecTabWNbHE2 BEWEcTEa WM MaTannke [8].

4.9 NpooonEKHTENLHOCTE

TecT 3aKaH4HBaeTCA Y8PEes CeMb OHE M NOCNE NOME LEHKA PACTEHNHA B IKCNEpHMEHTANLHBIE M-
KOCTH.

4.10 MamepeHHA 4 AHANHTHYSCKWE ONPeaenaHwn

4 10,1 B wayane tecta HeobxodMmMo NogCHHTaTE KONHYECTED 3ENSHEE NMACTUHOE B 3KCNEDHMEHTAME-
Hiix COCYOax, HE NPONYCKas BCE OTYETNMED BHOWMEE MNEcTHHEKR. KONWYECTEO NAACTHHOE, KaMYLLMACH HOp-
MANEHEMA WK HEHODMANLHEMKA, DOMHHD GLTe ONPEJeneso B Haqane TecTa, No KpanHen Mepe oouH pal
KamOEe TRH OHA BO BREMA NEQHOSE BOAGERCTERR (TO BCTE N0 KPERHER MEDE ABak O] B0 BREMA CEMUAHEBHOND
NEpUaaal, ¥ B KOHLE 3KCNEDUMENTE. CNeQyeT OTMEYaTE HIMEHEHWA B DAIAMTHK PACTEHWA (HANDHUMEaDR, B pas-
MEDE IEMEHBIX NNACTHHOK, NEAIHEKAX HEKDOIA, KNODoEa WNK cropbneHHocTd, Pacnaga KonMoHKK MK NoTepM
NNAEYHECTH, B ONHHE M NOABENEHHE KopHed ). CyllecTReHHEE SCoBaHHOCTA TECTOROH COe0L (HANDWMED, HANMK-
YKHE HERACTROPEHHOND MaTERKaNa, paspHTHE BOOOPOCNEd 8 IKCNEDUMEHTANEHLEY BMESCTAX) TAKME OO Hb
ObiTe OTMEYEHEI.

4. 10.2 B téqenue TECTA B ACNONHEHKE K ONDE0ENEHHAM YMCNa NNAcTUHOK TANKE MIMEPAI0T JeRcTame
TECTHPYEMOrD BEWECTES Ha OOHY WNKH DOMNBLWE CREOYKLLKY NEDEMEHHEX!

= pBWan NoOBEpEHCCTE NIACTHHOK,

= CYXOH BEC,

< MMBOH BEC.

4.10.3 Onpegenerke obWen NNOWagK NOBEEXHOCTA NIACTHHOK MMEET NPEHMYLWECTES B TOM, YTO OHa
MOMET BbiTh YCTAHORNEHS ONA KAKO0M0 JECHSPUMEHTANEHOM COCYOA W NS KOHTRONA B Ha4ane, BO BREMA 1 B
KOHLUE TECTA, CyxXof MNK MUBOA BEC 0n#HeH DeTe CNpegeneH B Hadane TecTa ot obpaiya, BIATOrS M3 WCnonk-
IYEMON MaTOHHOA KyNETYDE B HAYANE W B KOHUE TECTE W3 Kak0H JKCNEQUMEHTANEHOA W KOHTPONEHOR EM0C-
Ten. Ecn mNowags NOBEpXHOCTH HE HAMEDARTCR, CYXOH Bec Dones NpeanoYTUTENeH MHaosmy.

4 104 O6wana nnowank NoBEpXHOCTA MNACTHHOK, CYE0A M MHUE0N Bec MOMNYT OkiTe ONpEOensHes Credy-
HLLes OSpasom:

= pOWaA NNowWags NOBERXHOCTH: 0GWanA NNoWade NOREDXHOCTA BOEX MNACTHHOK MOMET BbiTe Onpe-
feneHa aHandaom dotorpadid. NMPposkLWeE TECTOROH EMEOSTH M PACTEHWA MOMHO CHATE Ha BWOSOKAMEpY
(TO BCTe NOMEWARA EMEOCTE B CESTORON KOpod) W NonyHanweec KaobpameHde NepeaecTd B UMgpo By
thopay. KanuBposky OCyWecTENRKT N0 MABSCTHON NNOWaLK NOBEPXHOCTA TECTORON SMKOCTH, KOTOpPaA No-
IBONAST CNPELENMTE NNOWAGE NOKEETHA NMCTOBELIX NnacThHok. Heolxogumo cofnngate OCTOPOMHOCTL,
CTAPEACE HE TROMATE PACTEHWA B TECTOROH eMEoCTH. ApyTiMi Donee TRYOOSMEMMIA METOOAMK ABRNAKTCA
ipoTorpadMpoBasH e TECTOROW BMEDCTH M PACTEHWA, pacneYaTelBanke oTorpadui, BolPE3aHke CunyaTon
KOMNOHWA W 0aNbHeAWHA aHANKI C NOMOWLED MANNKRMETROB0R Gymard. Dpyrie MeTo0bl TAKE NOOxXa0aT (Ta-
KME, KK COoTHOWEHKE KoaddrumenTa Becol Mexiy obnacTeio CUNYaTa KoNoHMA M 0SWeR NAoWwageEm0n no-
BEQXHOCTIH]]

- CyRod BEC BOE KONCHHY COGMPAKT B KaOoM TECTOBOM COCYOE W CNOMNAcKHMEAIOT AHCTHUNNHPOBIHHOM
MM JEMCHKIMPOBARHON BOAoH. PARCcTEHMA PackNageBanT Ha QUNETROEANEHYH DyMary GNa NornoweHHA Ha-
ORITEa BOOE! M BRICYLUMBAWT Npw Teneparype 60 °C go nocTosrHomn seca. Boe dparMesTel KOpHEn Jom#HB
OpiTe BRNOYEH B, Cyxol Bec gonseH GelTe BblipaEEeHd C TOYHOCTED 00 0.1 sar srHEsaym;

- HHBOA BEC BOE KONOHWW NEPEHCCAT B NDEORAPMTENEHD BABSWEHHYIO NONWETHRONoEYD TpyDKY (M«
TRpYDKEY U3 NDBaro gpyrord MHEpTHOMND MaTeplana) c NPpoceEe preHHEIM A BMANSHEKHMA [ 1-MANNAMETDOBRIMH ) OT=

G
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BERCTHAMK B 3AKDYINEHHOM ocHoBakkrK. Tpyhkn uenTprdyrnpyeT npd 3000 obfmud B Tedenre 10 MUl Npr
KOMHATHOH TEMNEDaTYpe. 3aTemM COOepRHMoe TDYDOK BABSLIMBAKT M DACCHHTRIBAIOT HHBON BEC DACTEHWA 33
BBMETOM BECa NOMNoiA TDY DR,

411 YacroTa HIMEPEHHA W AHANWTHYSCKWE OnNpefencHHi

4 11,1 B ycnosuAx cTATMYSCKOrD IKCNepumenTa pH B kawgo# eMiocT CNEOYeT MIMERATE B Hadane K1
EOHUE TECTa. [TpH NONYCTATHYECKOM IKCNERMMERTE PH MAMEDAKT B KAMI0A NARTHH HOBOMD TECTOBOM DaCcTRO-
0a 00 3AMEHEl K TAKKE B CTADOM «TOWEM: DACTRODRE.

4.11.2 MHTEHCHMBEHOCTE OCESLIEHWA WAMEDAKT B DOCTOROH KaMepe, HHKYDATODE WK B KOMHATE B TOM-
KX, HEXGOALMXCH HA TOM #E DACCTORAHHK OT HCTOUHMEDE CEETA, Ha KOTODOM DyOyT HAXOOWTECA NACTER DACKK.
WMamepenwe NpoBOGAT N0 KpakHei Mepe 0gHo Bo BpemA TecTa. Temneparypa TECTOBOW Cpedkl, WHKyDaTopa
WK POCTORON KAMEDL MAMERAIOT HE PEME OOHOMD PA1A B JeHb.

4.11.3 Bo apemMA TECTA KOHUSHTPALKMK TECTHRYEMOID BEWECTEA ONPEOen|IoT YepEd COOTBeTCTEYHILME
HHTEPEANLl BpEMaHHA. [pH NPOBEOEHHK CTATHHYECKOMD TECTA KOHUEHTRAUKA TECTHRYEMOrD BELLECTEA QOMKHA
GhlTh HIMEDEHA MAHHMYM B HAHANE W KOHLE TECTA.

4114 B nonycTaTHHeckiy IKCNepHMMEeHTaX, [0e NPegnonaraeTcs, YT KOHWEHTRAUWA TECTHRYERMOTD BE-
WECTEa HE OCTAHMETCA B WMTepEane £20 %% HOMMHANEHOR, HeoBX0OWMO aHanuIdpoEaTE BOR HEOIBHD MPHMo-
TOBNEHHEE MCNBTATENEHEE PACTEODE NPW KERgoM OOHOBNEHAW TECTHDYEMON Cpeabl (oM. 4.7.3).

Oasako OnA TECTOR, MEE HAYANBHAR KOHUEHTPALKMS TECTHDYEMOrD BEWECTEA HE OCTAETCA B NPpegenax
£20 %, HO roe CYLECTEYET AOCTATOYHOE KONWYECTREO aKToR, NOOTEERKOAMWKE, 4T0 HaYaANLHBIE KOHUEHTpE-
UMK NOBTORAKTCA W CTAGWNBHL! (TO 8CTe HAXOORTCA B Npegenax adanazora 80 Y%—120 % HaHansHon |, XM=
YECKMIA aHANWI MOMHS OENATh TONBKS ANS CAMBIX BRICORAN M CAMBLY HHIKKK TECTOBLIX KOHLSHTRALMA.

B miofon cny4ase onpefenaHde KOHUEHTDALMK TECTHDYEMOrD BEWECTEa Neped ODHOBNERMEM JOIMHHO
GbiTe BRINONHEHT ONA Ea¥00E NOBTORHOCTH KAmO0N TECTHRYEMOH KOHUEHTDAUMK (MM B 8MEDICTH, B KOTOROW
CHMELWKHBAINT MaTOMHBIA PACTEOD TECTHRYEMOID BELWECTEA ANA NoCNenywers pasbasnasua).

4.11.5 Cxemy, NpEONOMEHHYIO ONS NONYCTATHYECKOND ILCNEDHMEHTR, MOKHD NDHMEHATE W ANS OWHa-
BAMHECKHX TECTOR G AHANKHIoHM B HaYANE, CEpEOUHE 1K B KOHUE JKCNeDUMEHTA, HO G223 aHanyaa cTapol cpedsl. B
ITOM TWNE TECTOB CROQOCTE NOTOKA paisaBrTena M TECTHDYEMOMD BEWECTEA MW MATOHHOMD DAcTEopa TecTH-
PYEMOro BEWECTES CNedyeT NDCEEPATE SXEHERHD.

4 11.8 Ecrin okameTca, 4To KOHUBHTRAUWMA TECTHRYEMOrD BELLECTREA OCTAETCA B Nnpegenax 20 % Homn-
HANBHOA KOHUEHTDALMH, WIMEDEHHON B Ha4ane TECTa, NpH aHANHIE DEIVNLTATOR MOMHO YYHTHEATE HOMA-
HANBHYID WM AIMEDEHHYID HOHUBHTPaAUWWMIO B Hadane Tecta. Ecnu OTENOHEHWE 0T HOMWHANBEHOA WK
NEQECHAHMANEHON KOHUEHTPaUMHW He Boneile e L20 %, aHanikia peayneTaTos JonweH GeTe OCHOBEH Ha Cped-
HER MEoMeTDHHecHDR KOHUSHTDAUMH BO BOEMA JHCNOIHUWA MMM HA MOOENAX, ONHCHIBAKIWMY CHIEEHHE
EOHUEHTDALWA TECTHDYVEMOID BEULECTRA,

412 NMAMATHPYHOLWHA TeCT

B HekoTOpk CRYyYanx (HANPUMED, KOMa NPELBARMTEN bH bl TECT NOKAILEART, YTO TECTHDVEMOE BELLEC-
TEO HE WMEsT ToRCHYeckorD achdherTa NpK KoMueHTpausax 0o 100 srfn wnw B npegenax rc pAcTEODUMOCTH B
TECTHUDYEMOA COe0e) MOMHO NPOOOMEaTs TECT B UeNAX COABHEHUA DeAKUWA KOHTDOMEHGA TRYINE C ICMHE0I-
seHTaneHon {100 Mr'n nu kosyeHTpaymua, paEHAA Npeaeny pacTRCQHMOCTH ). HacToRTENEHD DEKOMEHOYETCA
NOOKPENAIATE 3TH TECTE AHANWAOM KOHUEBHTPAUMK BoagedcTaxa. Boe padee onWMCaHHLIE YCMOBWA IKCHSpmn-
BASHTA W EPATEDHA OOCTOBSDHOCTI OTHOCATCA K ATOMY TECTY, 33 MCKNIOYSHUEM TOND, UTO KONWYECTED TECTOBLIX
EMEOCTEN OOMMHD DbiTe YOBEOEHD. POCT DACKK B KOHTDONEHOR M IKCNEDHMEHTANEHOR MYNNax MOMET DbiTe
NECAHANHIWPOBAH C NOMOLWE CTATHCTHYSCKWK METOOOE, NPWMEHASMEX NMA CRAEHEHUA CReOH1E, HANDUMEep
f-TecT CTemgeTa.

5 Pe3yneTaThl U OTYET

5.1 Bpema yapoeHua
Yrofsl onpegendTe BRemMs YOBOSHAR T, YMCNa 3eneHsix NNAcTUHOK @ NPOBEpUTE WCCNEaoBaHME Ha Co-
OTEETCTEME KPWTEDME O0CTORSDHOCTH, HCNONEIYIOT cneqyrowyse dopryny (1):

2
T.=In2, (1)
H

[0 | — CPedHiA TemMn pocTa, oNpegenaeselil, K3k onucaro B 5.3.1 0 5.3.2.
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52 MepemenHbe

5.2.1 Uens Tecta CocTOMT B TOM, Y4TOBGI CNPeqendTs JeRCcTEME TRCTURYEMOND BEWECTEA HA POCT pacTe-
HUA poaa Lemng. HacToAWMEA CTaHJdapT oNMcRIBasT JBe NepeMadisEe oTNMea. [ng pelynsTaron 3KCnepm-
MEHTE NPAEMNTEMEBl NEDEMEHHEE OTENHKS (a) 1 (b):

(&) COeOHWA TEMN POCTAD 3TY NEPEMERHYIO DACCYHTRIBIIOT B COOTBETCTBAM C NOMYyHEHHBIM OTEMHECH ¢
BbIHACNAKT HA OCHOBE NorapsMa YHCNa MNAcTUHOK 4 HakeHe A B norapudsay Qpyrors NapamMeTpa Hame-
pPEHWA [NNoWa0s NOBEREHOCTA NNACTAROK, CYXOR HNA #HMBOR BEC) N0 OTHOWEHWID KO BREMEHH (B DAKEHHOMY
B OHAX) B KOWTPONE W Ha®QOoN JHCNEpHMEHTANEHON Tpynne. 3T0T nNapameTp WHOMOA Takke HadblBassT
2OTHOCUTENEMAA CHOpOCTE pocTas [12];

(b} YDOMBAHOCTE. ATY NEQEMEHHYID PACCHUTEIBAMKT Ha OCHOBE MAMEHEHHA B YHCNE MNACTAHOK M GRYIONS
NApaseETpa MaMeEpeHHi (NNoWads NCRBEDXHOCTA NNACTHHOK, CYXOA HAW $MBOH BEC) B KOHTPOMNE A B KaMgo
JECMEDAMEHTANEHOA FPYANe 00 KOHUA TecTa,

522 UpHuoCcTs pacyeTHOW TOKCHMYHOCTH © 3THMH OBYMA NEpeMeddbiMe HECONoCTaBWMa, W cnegyeT
YHTLIBATE 3TY PAIHALY B pPR3YNLTaTax Tecta. 3uaqexna EC,. ocHoBaHHEE Ha cpegHem Temne pocta (E.C ),
ByoyT Beilue, YeM DeYNETATH, GCHOBAHMBIE Ha YpokaliHocTh (E,C ) BCNM BblQepMHBAKTCA KCNBITATENHEIE
YONOBAA HACTOALWETD CTaHgapTa Wi-3a MaTeMaTHYECKHME OTNHYHIE K000 Nogxoga. J7a pasHkua censaqa
TOMNEKD G MATEMATHHECKHME PACHETAMKA M HE CRMOETENECTEYET O YYBCTBHTENLHOCTH ITHX O8YX NEQEMEHHBIX.

MoHATHE CREaHErD YOSNEHOMD TEMNE DOCTa OCHOBAHS HE SHCMOHEHUMATNEHOM DOCTE DACKM B HEOrDaHK-
YEHHORN KyNETYPE, 08 TOKCHYHOCTE OUBHMBARTCA Ha OCHOBE PHEKTOR HA CHOPOCTE POCTE, HEIABKMCKMD oT ab-
COMIATHOMN YPOBHA ONEELENEHHOMND TEMNA DOCTa B KOHTPONE, HAKNOHA KDWEOH DeakUMM Ha KOHLEHT DAL KN4
Ha NPoOoHHTENEHDOCTE TECTA.

PeayneTaTel, OCHOBAHHEIE HA NEPEMEHHON YPOXARKOCTH, JaBMCAT OT BCEX ADYTMX NepemMeHHel. E C, 1a-
BHCHT OT BAO0CTE A HYECEMY TEMNDE DOCTA PRCHH, MCNONbIYEMEIX B KAHAOM TECTE, M 0T MaKCHMaNsHOR CHO-
POCTH POCTA, KOTOPLIA MOKET BADLMDOBATLCR MEWDY DAJHBIMK BROAMM M 4208 MEHOY Da3HbIMU KNOHAMA. 3TY
MNEREREHHYIO HE CNEaYET HCNONE3DBATE ANA COABHEHWMA YYBCTBATENLHOCTH K AJAM PAIHBIX BHO0B HNW Qawe
pasHBx KNOHOE PRCEA,

5.2.3 OUeHKA TOKCHYHOCTH QONMHA BETE OCHOBAHA HA KONMWHECTEE IBTNSHE NMNACTHHOK W O0HOA O0Non-
HHTEMNBHOK MEREMEHHOR (MNoWa0s NOBSDKHOCTH MNACTHHOK, CYX0R UMK XWE0HR BEC), KOTOPRE B BONbLUaH cTe-
Nk OTOEMAMKT BNHAHME Ha PACTEHME BRUGCTED, YEM KONWHECTBO NNACTHHOK.

5.2.4 KonW4ecTed NNACTHHOK TAK Me K3k Nobsie Qpyrie HIMepAeMsle NApaMeTpbl (Takke, Kak obwan
MNOWAAL NEACTHHOK, CYXOA ANK MHBCKH BEC), CBOOWTCA B TAGNMUY BMECTE © KOHUEHTDALMAMK TECTHRYEMOND
BEWECTEA ONA KaEO0ro HarMepeHdA. MocneqysllkiiE aHanys gadHsx (Hanpisep, ona ogedkd LOEC, NOEC
unK EC,) nom#an bl Te OCHOBAH HA BECE KaXO0R 0MHAKOBON NEpateHHod, 8 He YCDeOHEHHOTD SHa4eHUA GNA
KaWO0H rpynnel oGpaboTe.

5.3 CpeaHAR YOENLHAA CEOPOCTE POCTA

5.3.1 CpeaHo yIensHys CKOpocTe POCTa B TEYSHWE ONPeaenaHHorD NEpUo0a PaccHnTuBaKT Kak No-
rapWdMUYECHoE YERNHYEHME TEMNE DOCTA — KOMNWHECTEA NNACTAHSK W ADYTON NepeMeHdHod [Nnowaie no-
BELEHOCTH NNACTHHOK, Cy X0 MOW #HECH BEC) — C NOMOW R CopMynel {2) ANA k2000 Napanneni onkmHsx
M KOMTRONEROR Foyn.

ul-_.lnl:N'J -Inu".u'ljl (2)
' t
rge p,_ — CPEAHARA YAEeNsHaA CKOPOCTE POCTa OT BpeMEeHs § 00 j;
N, — M3IMEPEHHAA NEPEMEHHAA B TECTE WKW B KOHTPONSHOM COCYAS BO BDEMA |,
N, — 1u3MepeHHas NEpeMEHHARA B TECTE MK B KOHTPONSHOM COCYAR B0 BDEMA |,
[ — NepHog BpesMeHd oT § oo f.

LA kas ool onETHOA TREYING W KOHTPONA PACCHHTEIBAINT BENWHHHY YEEMNLHOA CKOPOCTH POCTA HADADY C
PACKOMKLEHAR M OUEHOK.

5.3.2 CpeaHioi yEeNsHYID CROPOcTE POCTa CNEyeT PacCYUTRIBATE GNA BCEMD NERHOOa SKCRepHMEHTA
(BQEMA | B BbIWEYNOMAHYTOR QOpMYyNe — Ha4ano TecTa, BpeMa | — KoHel TecTal. Ans kAol TecTonod M
KOHTRONBHOW KOHUEHTEEUMH BolCYHTRIBANIT CO8QHIKM CKOPOCTE W pacxoxdeHde. Kpome Toro, aonwed STk
pAcCYMTaH TemMN pocTa ANA ouedkd achdrerTa TeCTHRYEMOID BEWEeCTEa B NepUod BoIgercTBMA (HanpUmen,
aHanua log-npeobpasoBaHHely KPHBEE pocTa). CyLWEeCTREHHBIE DaINWHMA MEMOy TEMNAMA DOCTa DA3HbIX
FEWIN M COEOHKM TEMNOM DOCTA NOKAILBAIOT OTEAGHEHKE 0T JKCNOHEHUMANBHOMD pOcTa. B 3ToM Chvyae kom-

g
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CEPBATHBEHLIA NoOE00 NOIBONAET CPAEHMTE OTABNBEHEE TeMNL  POCTA KYNETYR BO BREMAE NEpUo0a
BABKCHMANEHOM AHMHOHDOBANKMA C KOMTRONEM B TO ME CAMOE BREMA.

5.3.3 MpousHT MHMMGHPOBAHKWA TEMNA POCTa [ MOKET BbiTh BRIMHMCNEN ANA KAKAOH TECTUDYEMOH KOM-
UEHTPAUMK (ONeITHAA rpynna) cormacko dopmyne [3):

ol :M.qr_‘m_ {3
Be

rne ¥l — NpoueHT MHIMBMPORAHKA CPEaHero TeMNA poCTa;

L, — CPEBOHEE IHAYSHUE || B ILCTIEPHMEHTANBHOA TDYNINe;

Hy -— COBAHEE IHAYSHHE | B KOHTPONBHOW MpyNne.

5.4 YpomalHOCTE

541 DpdberTe Ha YDOMAWHOCTE ONPEOENAKT HA CCHORE OBYE NEPEMeEHHBEX] KONWYEcTEa NNAacTHHOK |
OONOMAHATENEHOW NEPEMEHHONR [NNOWa0e NOBENXHOCTA NNACTHHOK, CYXOA WA MAB0A BEC), HIMEDEHHBIX B
KAMOOM TECTOBOM COCYOE B HAYANE W KOHUE IKCNEpWMENTa. [INA CyXoro MK #MBOMD BECa HadansHy 0 Bromac-
Cy NPeqendsT Ha ocHOBE 0B0a3Ua NNAcTUHOK, BAATEK OT TOH HE CamMOoN NARTHH, MCNoNLIYEMONR 0NA BHece-
HHA B TECTOBRE EMKOCTH. ONA Kamgod TEeCTHPYEMOW KOMUEHTPAUMM W KOHTPONA BRMWCNRKT CREOHEes
IHAYEHWE YPOKARHOCTH HAPAGY © OUEHKOH BapHaHTLl. Cpeauil NPOUEHT MHMMEHPoBaHUA ypokalHoCTh Y/,
MACEET DbiTh BRIHACNEH ANA KEHEZ0A IKCNEPUMEHTANEHOR MEYNNE CReay ol obpasom:

g = e 01l

¥ 10g, 4)
4]

[

rne Yol — NPOUeHT YMEHELLEHNA YROMANHOCTH,

b — thrHanEHAR BAOMACCA B KOMTDONBHOR yNne;

b, — dmuansyan GUoMacca B ONLTHOA TRYNNe.

5.5 KpHBan KoHUSHTpaWWA-3dderT

Oons#He BeiTe NOCTROEHE! KPHBLIE KOHUEHTDAUHA=30eKT, ONKCLIBR0WME NPOUEHT MHIMBUpoBaHKE B
3ABMCUMOCTI OT KOHUEHTPALWW C NOMOLLBI0 NePeMEHHs ({ 1Nk [ LomwHsl GbiTe NOCTPORHE, KaK NOKaIaHo B
5330541 v log KOHUSHTRaLMA.

5.6 Ouexka EC,

Duanra EC, (manpuamep, EC, ) 0onwHa GsiTe CCHOBAHA HE CPEOHEM YOENEHOM TeMne pocta (EC) 1 Ha
YPOAAHOCTH [E-,Cx:L KaMOsIA M3 KOTODLIX B CEOW OYepeds A0n#eH BbiTe OCHOBAM Ha KONHYECTREE JEMNeHBLIX
MNNACTHHOKE W COHOA OoNONHATENLHOR NepeMEHHsA {NMNoWais NOBERXHOCTA NNAcCTMHOK, CYXoR M HKBDKA
BEc), TAK HaK HEKOTOPLIE BELLECTEA HE OKAALIBAIOT JAMETHOM BMHAHMA HA KONMUHECTRD MAACTAHOK W DRYTHE Ne-
pemMeHHLe. [NA pacieTa NnagaMeToa TOKCHHYHOCT M SNA KakQora ypoBRHA HHMMBKPOBAHWMA X HEODROOH Ml 4ETkl-
pe avavemkA EC D E C, (KonyqecTeo nRacTuHoK), E.C, (nNowank NoKpHTIAA NNACTHHOK, CYXO0R MO XAB0R Bec),
E C, {konuuecteo nnactikok) M E C (NNowanes NOKPLITHA NAACTHUHOK, CYX0R MIKM MABOKA BEC).

5.7 CTaTHCTHYECKHE METOOLI

5.7.1 Uenew ABNSSTCH YCTAHOBMEHWE KEONMYECTREHHEX OTHOWEHAA KOHUSHTRAUKWA — ekt © no-
MOLER PEMPECCHOHHONS AHANKHSa. BoaMomHe HCNONBICEAHKE BIEELEHHOA NMHEAHCH pPErpaccHi Nocne Npo-
BEOEHWMA NPpeodpasoBaHue NHHEADHIALUMK IHaYeHnid Habmogaemoro addekTa, HANpUMep, B NpoBuMT- MK
NOMMT-adanias 1und adanuae Beatynna [13], 4o npeanoHTATENbHG WCHoNEA0BIHAE HENHHEAHOTD PEMDECCHoH-
HOTD aHanuaa, KoTopuid obpabaTweaeT HerabemHeIe HETOMHOCTH J3HHBK W OTKNOHEHMA OT NpAMOro pacnpe-
OeneHHEA. ITH OTENOMEHKA MOryT GolTe CEBEOSHB! K HYMK MM K GRAIKEM B HYTD JHAYSHHAM C NOMOLW B0
Npechpalopaida ¥ BMELATENECTEA B aHanys [13]. HysHo STMETUTE, 4TO MCNONLA0BAHWE CTAHIADTHEIX METO-
OOB AHANK3A, TAKWX, Kak NPo0HT=, NOMMT-3HanKa dnn npecbpaioaadwe BeAbynna, npeaHaIsaqdeHo ANA Kon9-
HECTEEHHEIX OavHblX (HANDWMED, CMEDTHOCTE WNW BRORWBAHKE) W JonsHo DwiTe npcnocoGnedso ans
NEQEMEHHBEE YPOMARHCCTE WKW CHOPOCTE pocTa. MopAfok onpegenarua avadennid EC 0T HenpepeBHoro
pALE NAHHBIE MOMHS HEWTH B [14]—[18].

5.7.2 [OnA kakgoi aHanuadpyeson NepemMeddon MCnonNeIyeT OTHOWEHWE KOHUEHT pauus-adubert ana
pacueTa CUeHE BennunHel EC . Mo BOIMORHOCTH JOMsHE BETE onpegengdi 85 Yh-Hele Npeqents aocTopep-
HOCTH ONA KEaWaoH oUueHER. KDHTEpHK JOCTOBEDHOCTH, ONWCHEANWHE JaHHEE MOOENH PErPECCHM, SOMHHE
GbiTh OUSHEHE! CTATHCTHYECKK WNH rpadd4ecki. Perpeccodibid aManiva aonsed SwiTe 0cHoBaH Ha apdes-
Tax, BHABMNEHHE B KaHWI0H EMEOCTH, 28 HE Ha CRaOHKMX PEayNeTaTax FRYNNG.
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5.7.3 Oueska EC.. 1 QOBROMTENEHEE MHTEDEANG! MOMYT GBTE NONYHEHSE C NOMOW B TAHEAHDE HHTER-
NoMNAUMK ¢ NosMowen BOOTSTRP-nporpamis [17], ecnid gocTyNHLE MOOEnd s eTo0sl DErpeCccMOoHHOrD aUa-
NAAA AAHT HEKOPDEKTHEES OaHHBIE.

5.7.4 Onsouenin LOEC 1, cnegosatensHo, MOEC Heotxodumo CoaBHMTE CREAHHE IHAYEHKE IHCNapH-
MEHTANBLHEX TPYIN & NOMOLWEKD METOOA aHankaa sapdadTos (ANOVA) CpegMes aHadeHHe NS ka0l KoH-
LEHTRAUWH O0HEHD Gkl Te CPABHEHD GO CPEBOHER KOHTROMNA C NOMOWEE TPEHOE MHOMOKDATHOND COaBHEHMA KT
METOOA TECTa TReHOos. MoryT BeiTe NoNesHE TecTe adseTTa MK Yiuneasca [ 18]—[21]. Heobxoguao npoee-
PUTE FANCTEAY JHCNEPCHOHHOMD asanyaa ANOYVA Ha coHopogHOCTE paanuyui. 3Ta oUeHED MOeT GRTE Bel-
NOMHEHA MEEgUYECEE WNE © NoOMOW D SopManeHorn Tecta [22]. MNogxogsuMaia ARNAINTCA TECTal Jleaaua
iLevene) unu BapnetTta (Bartlett). Onpopepeedde Npeanonose e 08 0OHOpPOaHOCTH QUCISDCHA MOMHD 1MC-
NPaBEKTE NYTEM Norapyidsmuseckore npeobpasoBalnA ankex. ECny HeoaHopodHocTe OHCNEDCHd SKCTDE-
ManeHa W HEe MoKET GblTe Wonpaanesa NpecbpaloBanMen, PAcCMaTpHBaT TAKWe MEeTOoobl aHankaa, xak
perpeccHoMHan Tesgedura Daonkupa (Jonkheere). JononuutensHoe pykopogeTe: gna onpegenaqua NOEC
MOMHO HAATH B [16].

5.7.5 Hegapuue oTEPBTHA NEPUBENK K DEEOMEHOALMA OTEA3ATECA OT KoHuenuun NOEC v aaMennTs ee
EC,. ocHOBAHHMOH HA TOYEYHON pErpeccyi oUueHkK. HUES K@ LeHHOCTH ANA X B 3T0M TECTe He Okino yoTaqonna-
Ho gnA Lemna. Oguaks 8 gdanawode 10 %—20 % yenecoobpaides (B 3aENCHMOCTH 0T BRISDAHHOH NEpemaH-
HOW OTBETA) W NPEANCHTHTENLHES YCTAH0BMTE EC, W EC

58 Ortuer

OTueT of noccneaoBaHKax QOMHEEH BENKHATE CRaayioweas;

5.8.1 TecTHpyeMoe BELECTRO!

- (PUIAHECKOE COCTOAHNE H DWIAKC-XUMHHECKEAE CROACTES, BKMNIDHAA PACTEODHUMOCTE B BOOE,

= MHDOPMAUWA O XHMHAYECKOR WOSHTUHEILWA [HanpuMep, HomMen CAS), BRNioHan YHCTOTY (NPUMECH].

58.2 TecTupyenisld Bra:

- HAYYHOER HAIBAHME, KNOH (BCNH MIBECTHO) M MCTOUHMK.

5.8.3 YonoRuwa akcnepumesTa;

= NPHMEHAEMAA IKCNEPHUMERTANEHAR NPOUELYDE (CTATWYECKHIE, NONYCTATHYECKWA WM NDOTOHHEIA
TECT):

= QaTa Hadana TecTa v eno NEogoKuTENsHOCT B,

= COELa KYNBTHBMDORAHKS,

- ONMCAHWE IKCTELHMEHTANBHGTD OH3aHHA (TECTORLIE EMKDETH K NOKPRITHE, 0BbEMEL DACTEODGE, YMCNG
HOMOHKIA M NNECTHHOK B 3KCNEDMMENTE B Ha4ane Tecta);

= TECTOBLIE KOHUEHTPAUMK [HOMUHANLHAA # MIMEDEHHAR, BCNW HECDKOOMMO ] W YMCNC NOBTOROR B KaM-
A0 KOHUEHTRaLHM,

- METOOLI NPUFCTORNEHHMA MATOYHOMD PACTRODA WM TECTORKIK PACTEOPOR, BENICYAR MCRONLI0BAHME NCEeIK
pacTEopMTENER MNK AMCNepraTopos;

= TEMNEPATYRa BO BpEMS TECTA,

- MCTOMHAE CBETA, MHTEHCHBHOCTE W GOHOPOOHCCTE OCBELLEHHA]

- pH TECTOROID PACTBORA M KOMTPONA,

= KOHUEHTPAUKK TECTUDYEMOrD BEWECTEA K METOD aHANK3A © COOTRETCTEYIOWHMH KaHeCTREHH LIMA JaH-
HEIMME OLEHEA (WCCNEOoRaHWA DOCTOREDHOCTH, CTAHGARTHLIE OTKNOHEHWS MK NPEAENEI KAMEDPEHHA),

- METOOkI ANR ONpELENEHHA HHCNE IENEHEEX NNABCTHHOK M ODYTAK MAMERAEMBLE NE PEMEHHLIX [HaNPKBMED,
CYEOH BEC. MHMBOR BEC MNK NNOWAAL NOEDLITHA MNACTHHOK),

= BCE OTENOHEHKA 0T HACTORWEND CTAKMIARTA.

584 PesyneTatel:

- HEOERABOTAHHBIE OaHHBIE [KONKYSCTR0 MIACTAHOK 4 QPYTHX NEpesMEHHBIX B RAMAOM TECTOROM COCYAE
W B KOHTRONE B KAMO0E HAOMKOEHAE H Kak BN 3HanHI),

- COBACTEA M CTAHOADTHRIE OTHNOHEHKA ONA KAKA0H HIMERREMOR NEREMEHHOR;

- KpHBEIE FOCTA ANA KEaHA0H KOHUEHTRAUMK {peromeH OyeTch AcBapnaTe norapudsndackos npeobpaio-
BAHKME MAMEDASMONH BENMYMHE, CM. 5.3.2);

= BPEMA YAROEHHAITEMNE DOCTE B KOHTDOMNE, OCHOBAHHOM HA KONHYECTEE MNacTHHOK,

= PACHETHBIE NEDEMEHHEIE OTKNHEA NS KAKI0HA O0HUHAKOBO N KOHUEHTDALMIA CO CREOHMMK 3HASEHHUARMKA K1
koadprUMEHT Baprauki ONA pemnMEanmHe;

= rpaddYecios NPEQCTAEMEHHE OTHOWEHWA KOHUEHTRAUMA — achdberT,

10
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= OLEHHE TOKCHYECKOmD 3pMexTa AnA HaMmepAemMelx nepeMenHsx. EC.,. EC, . EC.; » goBepHTENEHEER
HHTEPEAMNGI, CEAIAHHLIE © HHMK . Ecnii paccurTads, LOEC wiand NOEC ¥ CTATHCTHYECEWE MEeTOOb!, MCNoMkay-
G ONA WY ONDELenEHHA|

= LN NPOBEOeH aHANKHI OTENOHEHKA ANOYA cuna YyCTAHOBNEHHOMD BOAOSACTEMR [HANDHMED, HaKMME=
HEE CYLWECTREHHOE Dainv-une);

- nioBan chHapyHeHHaa CTUMYNALMA pocTa 8 Mobod TeCTOBOH KOHUEHTRALMM,

- NOBLIE BHIYANEHEE NPAIHEKK DUTOTOKCHYHOCTH, 8 Takke HaBmogeHHA 33 TeCTORLIMA DACTEODAMK,

= AHAMNAI PEIYNETATOE, BENKHAR MOGLIE BNHAKKA Ha DEIYNETATEI TECTA, BEITEKAIOWMWE W3 OTKNOHEHWA OT
HACTOAWED CTaHaapTa.

11t
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Mpunoxedne &
(enpagoYHoe]

Onucanme Lemna spp.

Bonsoe pacTedks, ofbHsn dMeHyeMOoe BRCKOA [Lemna Spp.), NPAHAANEHMHT K CEMEBRCTEY PACKDERX, KOTOPOE COCTO-
MT M3 HETHpSE pogog. My BHSWHHWA BUO W PAINHYHBIE TEHCOHOMWE BeinW onvcads 8 [23], [24). Buaw L. gibba ¥ L. minar
NEeneTaaneqHs B obNacTRE ¢ YMEDe HERIM KNMMETOM 4 WHDOKD HCNONBAYIOTCA 4NA TECTOR HE TOKCHYHOCTE. O8a BHOS ume-
HOT NNAESHW YD HE NOESPXHOSTH MAW NOTEYHEHHYH 8 B00Y OUCKI0BDEIHYH NNACTHHKY (CTeBENb ¢ NUETEAMM ) M O4EHE TOH-
KWA KOPEHE, WOXOOAWMA M3 UEHTPS HUHHERA NOBEDXHOCTA KEHAGIO NWCTE. Lemna Spp. peass UseryT M pE3MHIHa0TCA
BEMSTATHEHG, NPOOYUMPYR HOBLIE NNACTHHEM [25). Mo cpagHeHrn oo B3O0CNLIMY DACTEHURAMKH MONGALE, KAK NEESMNG,
CEESTNEE, MMET BONes KOPOTEHE KOPHH M COCTOAT M3 ABY-TREN NNACTAHOE pA3H0E pasMepns. ManeHs<Mi paamen Lemna
SQp., 28 NPOCTEA CTRYRTYPE, Becnonoe paIMHOKEHHE # DICTPAA CMEHE NOKONSHER ABNAKT GAHHEA BUI 04eHE NOGXOOR-
WM gna nabopaTopHex WCNsITAaHKA [26], [27].

HM3-28 BEDOATHOMD MEMEWOOEDID MAMEHEHUR B YYBCTEMTENEHOCTH TONEKD CPABHEHME Y“YBCTEUTEAEHOCTH B NpeE-
nax auaa ABAAKNTER BEACTEXTENBHEIMH.

anMB-FI-bI EMacE Lemna, KOTOPLIE HCMONBIOEANKMCE B WCNBITAHWAX

Lemna eequinoctialis: Eklund, B, (1996), The use of the red alga Ceramim stnctem and the duckweesd Lamna
aequinoctals in aguatic ecotaxcologcal bioassays. Licentiate in Philosophy Thesis 19862 Dep. of Systems Ecology,
Stockhalm Univeraty.

Lemna majer: Clark, M. A [1925) The rate of reproduction of Lemne major as a function of intensity and duraton of
light. J. ghys. Chem., 28: 935—841.

Lemna mmar: Ualted States Eavironmental Proteclion Agency (US EPA). (1996). OFPTS B30 4400 Aguabs Plant
Taxicity Test Using Lemna spp., Fublic draft. EFA F12-C-96-156. Bpp. Assocation Franzaise de Mormalsation (AFNOR).
(1996) XP T 90-337: Datermination de IFinhibikon de 2 crolasance de Lemna minor. 10pp. Swedish Standards Institute
(B15). (1995) Water guality — Determination of growth inhebiton (F-d) Lemna minor, duckwesd. 55 02 B2 13, 15pp. {n
Swedish).

Lemna qibba: ASTM Intermatonal. (2003). Standard Guide for Conducting Static Toxicity Test With Lemna gibba G3.
E 1415%%1 (Reapproved 1898). pp. 7353742, United States Enwironmental Protection sgency (US EFR&). (1996).
OPFPFTS BS0.4400 Aquatic Flant Toxicity Test Using Lemna spp.. Fublic draft. EFA 712-C-06-156. Spp.

Lemna paucicostata: Naesu, Y., Kugimoto, M. (1981). Lemna (duckweed) 88 an indicator of water poliution. 1. The
sensitivity of Lemna paucicostala to hesvy metaks. Arch. Environ. Contam. Toxlcol, 101858 —1989,

Lemna perpusilla: Clark, J.R. et gl {1981 ). Accumulation and depuration of metals by duckweed [Lemna perpusilla).
Ecotoxicol. Environ. Saf., 5:87-06.

Lemna trisulca: Husbert, O B.. Shay, J. M. (1993). Considerstions in the assessment of toxcdy using duckwseds,
Environ. Toxical and Chem., 12461 —483.

Lemna valdiviena: Hutchinson, TG, Czyraka, H. {1975} Heawvy metal toxicity and synergism to floating aquats
weeds, Verh.-Int, Vear. Limnal, 19:2102-2111.

MCToMH#KS BUWOCE LEMNS:

University of Teronto Culture Collection of Algae and Cyanocbacteria
Department of Botany, University of Toronto

Toronie, Ontano, Canada, M55 3 B2

Tal+1-416-078-3641

Faw+1-416-976-58738

e-mali_jacremandibotany. ulorenio.ce

Nt itwwow. botany. utaronto_calutce

Maorth Caralina State Unversity
Faorestry Dept

Duckweed Culture Collecton
Campus Box\W8002

Raleigh, NCi27605-3002
Etatzs-Unis

Tel: 007 (919} 515-T572
astorm paundy . nesu.edu

12

FOCT rocCT32426-2013 CrpaHuua: 16/24

G ((H]|idl GostExpert.ru


http://GostExpert.ru/gost/gost-32426-2013
http://GostExpert.ru
http://GostExpert.ru

rocT 32426—2013

Institute of Applied Enviconmental Ressarch (ITM) Stockholm Waiversity
SE-106 891

STOCKHOLM

SUEDE

Tal +4& 8 674 F240

Fax +46 8 674 TE3&

Urnweltbundesamt {UBA)
FG 354

Schichauweq 58

12307 Berlin

Germany

g-mall: lemnafusa.de

hitp:fiwass wrmweltbundesamt.delcontact him
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MNpunoxesse B
(enpagoyHoe]

OBcnysuBaHMe MATOUHOW KYNLTYPLI

METOHHAR KYNETYPER MOKET CONSpEATECA NpH Bones HWIKOA TeMnapaType (4 “C—10 "C) B TEYSHHE ON@TENEHOMD
EpeseHs. Copeda KyNeTHEMPOBAHMA Lemne MoxeT DeiTe TOR #e CaMoR, HO Takke MoryT BeiTe HONONB30B ALK @ Qpyrae Go-
nes BoraTee NMTATENsHEIMY BRWECTEIMA CRE4E

MeproanYScks MHOMOYUCNEHHBIS MONGA:IE CESTNO-3ENEHEIS PACTEHWA YOSNAKT B CTEDHNEHEIX YENOBHAY W Nepe-
HOCAT B HOBLIE SMEGETH G HyNsTYROM, CONSPHALERA HoBy cpeay. PN CodemmaH e pRcTeHNE 8 Gones NpoXNBAHER Yono-
BRAX, NDEONTHEHHBIX B HACTORWEM CTEHAAPTE, CYERYIETHEMROSEH WE MOMHD NPOBOSMTE © MPOMERYTEAMA B TDW MECALE.

OnA BRpAELHEAHAA DACTEHHA CReAyET WCNONB30EATE X@MMHECHE HWCTRIE |BEMBITHE B KACAOTE) U CTEp@NEHEE
CTEKNAHHEE BMEOCTH, NOATOTOBNEHHEE C NPAMEHERHEM SCENTHYSCHME MeToOoR obpaBoTr. EciM METOMHAR KyNeTYRA
EMPAIHEHA BOLOPOICNRAMMA mAK rprbases, HeobxoOwMo NPUHATE MEPEl N0 NYEBRIAYMM 33IPAZHEH@A. YTOo KACAETOA BOOO-
pocied W SoNEWHHCTES GEYVIAE 3AMPASHRAKIWAE ORFaHWaMoE, MoxeT OeliTe QOCTATOMHD NOBEQAHOCTHOR CTEPAMMIALHN.
Oneatom GepyTofpasel 2arpRIsHEHHOMD PACTEHRA W OTREIANT KOPHA. 3ETEM SHEEMYHO NPoOM BEBSHT BPACTEHWA B YHETOR
BOOE, NEGNE HEro Norpy=alnT pactedsa 8 0.5 %-Held PRCTEOR TMNOXNOPHETE HETPWA HA NERHo 0T 30 ¢ A0 % MU+, 3aTam
PECTEHWA NOOMBIEEMKT CTEPUAEHOA BOOOA W NEDEHOCAT B HECKONEKS DESNMHHBIX SMEGETEA, COOBDKALLMY CREMYED NETE-
TEneHyH cpedy. 37a oBpaboTra yhueaeT BoNswy HECTE PACTEHAR, GCOBEHHO NEM JNHTENEHEA SHCNOGIMU@E, H0 HEMHO-
rMe BRISUBWHE DACTEHWR, K3k NPABWN0, OKAILIEETCH CECOOOHSIMA OT 33rpAsHEHHA. B 3Tosm chyY8e Wi MOMHO
MECMONe30EATE JNA NOCEEA HOBRE KYNETYR.

14
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MurartensHan (KYNLTHBAUMOHHAR) cpeaa
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C.1 PeroMesdy0ToA Da3NWY HEIS CRedk GNA Bepaw@eadsn L minord L. gibbs. fina L. minor saomss0 npaMeHaTe Wi-
MEHEHHYH MOOMEHLHPoEaHHY Ccpaay W eeackoro nHCTWTYTa CTEHAapTHIaYRY (SIS}, aanA L. glbbs — cpapy 20X—ALF
CocTasu obens cpen aaH Htse, TTpH NpUoTOENSHEM 3THX CRES HCNoNB3Y 0T PEAKTABS MNE XUMAYSCHEE BEWECTEA GHa-
NATHYSCHOA CTEMNEHH HECTOTE W AEROHUIHPOBIHYD BOOY.

L2 Mogrp#unposasHan syNETHBAUNOHEAA cpeas (Tabneus ©.1) ONA BRpEWMBEHHA pACKH LUERQCKOrs HECTHTYTA
cTanaapToE {S15)

- MBTOMHBIS DECTECPR |—V CTERANWAYET SEToXNERRpoRaHMaM (120 “C, 15 mus) wnn memGpasHod duneTpag9 ed
{passmep nop 0.2 sKm);

- METOYHEIR PACTEOR VI (K, 2CnH HeshXoAWMO, JononNEMTENsHBIR Vil) CTEPENNaYI0T ToNskd MeMbpasHon frneTRa-
GWER OH HE SONssH G Ts 3BTOLNESAPOSEH]

- CTEQMNBHEE MATOHHEE DACTEORE XDAHAT 2 NPOXNAESHOM TEMHOM WMecTe. FAacTsope |—W YHWNTOKSKT Y4EDes
WECTE MECALRE, B TO BPEMA KK PACTECR Wi {n S0nonsMTeNsHeR VII) WMeeT CpOok rogHoCTH G0 O0HOMD MECcAUE

fabnwuya

G.1 — Beok METoUHEY pACTROPOE

ful KoHyueHTpagHs B Morowas cpeaa
) o KonuerTtpayms o
MATIYHOMD BeuecToa MATDWHOM PACTOORE
. o roTooad cpeEasa, mMrln
panTBORE i Jnameant KoHueHTRagKs, wiin
| NEND_. 4,50 25 Ma: M 3214
f‘lH‘!:"j1 1,34 13.4 K P B.0O; 2.4
i MaSs0, - TH,0 15 75 Mg; & T 0,8
Il CaCl, - 2H,0 72 36 Ca: CI 9.8:17.5
v Ma,CO, 4.0 20 c 2.3
W H,B0, 1.0 1,0 B 0.17
MnCL - aH,0 0,20 0,20 hn 0,056
Ma Mo,  2H,0 0,010 0.010 Mo 0,0040
Zns0, -'I'Hzcl O,050 2. 0ED iy 0,011
Cusd, - 5H.O 0.0050 0,0050 Cu 0,0013
ColMd, ), -6H,0 0,010 0.010 Co 00,0020
Wl FEClH-ﬁH._{:' 0,4 I E4 Fe LA
Na,-EDTA - 2H,0 0,28 1.4 — —
Wil MOPFS {Gydep) 490 440

AOna NPANMSTOBNEHHA DQHOMD NATRpES CoBgRl 515 gofiaenawTt cn EOYSILLWE AHIPEGUEeHTE K SO0 M0 Q8R0MHIHPOBAHHOR

S04l

=10 MN MATOWHOMD paCTECpE |,
- O MM MBTOYMHONS pacTaopa ll;
-0 MM MATOYHOMD pacTaopa I,
-9 M0 MBETOYMHOMD pacTeops IV,
=1 M METOMHOND pacTaopa vV,
- 0 M0 MBTOYHOMD pacTeopsa Vi,

=1 Mm [HEO HAIATENEHD ) MATOHHOMD pacTeapa VIL

Mpure«sasne — Matouds@ pactecp Wil {Gydgep MOPE} smoset Oaite #eclxoium Gna HekoTopsx TRCTUpYE-
MslX BEULSCTE [CM. 3.2.3)
- pH gon#eH paesATecA 6.5 £ 0,2 ¢ 0,1 and ¢ 1 M HCIvni MaDH u ganes ofves 00800AT 00 1 N S8R0HEIWPOEAH-

wO0H BOOOR.

C.3 Cpega 20X—AAP

MaTouH A PBARCTECR MTO8RT 8 ETEFIN'IbHﬂI?I AUCTANNAROEEH HOHA WM\ Qe HA BHPDEEH-LD::'- BOO2

I:TEFIHJ'Ih-.HI.:I MAaTOoHEIA FacTeop CnedyeT XpasiTe 8 NDCXNAOHOM TEMHOM MELTa, B aTux YCNOEWRX MATOMHBIR pac-
THOP EQAHAT He fiones wWecTH — BOCEME H2delb.
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MATe NUTATENEHEX METOMHBIX pAcTEopoE (A1, AZ, A3 B » O) [taBnuya C.2) roToeaT gne cpags 20X—AAMF ¢ Ko-
NoMEIDEIHHEM PEEXTHECE SHANHTUHRCKOM CTENEHH SHCTOThl. Ky NETHEEYUOHHARA COBNS CODTOMT Ua 20 M K3HO0MD MaTou-
Horo pRcTEOpE, 00Ba8NeH Heix TPAMERHS K 850 MA A8WOHH3HPOBAHHOR Boasl. pH yeTasaanmeanT ¥ 5 = 0,7 c nomcwel 0.1
Mne 1 M pactacpos HCLWne Na0H. Qanes ofieem pacTaoga A0800aT Ao 1 N As40AW3MpoBEaHHOR B0a0n. Cpeay AnR goc-
THHEHWA CTERANBHOCTH RNBTPYIOT 4eped GRALTP ¢ AMSAE0# pasmepon 0.2 sem (NpUBNM3HTENEHO) B CTERWNEHER KOH-
TERHER.

MeTeTensHyin cpegy #ecBx0QUMO NPUFOTORKMTE 40 WCNONBIOBAHMA 33 OQWH-0B8 AR Gna cTabwnuIauws pH.
pH KyNeTHEAUWOHHOR CREOLI HYSHO NPOESPHATE 40 UCNGNEIGEIHAA W B CAY4AS seobX00WMOCTH A0BSCTH 00 HYWHOMD 3HA-
qeHuA 0,1 Ny 1M pacTecpaMi NaOH wnd HCIL

TeGnwua C2— BHOs MaTOMHBX PECTEODOE

R KOHLAATOALAR B MO e H T AL HA B Maroman cpena
B TOYHORD Bawesten HA T HOM O TEDE, EyMaTHES UHOHHOR
pacTaopa i Ciene, s InEERT EorhueHTpaunn, Mrin’
L -HEINC-E 28 510 Ma, M 140, &4
MgCL, - BH,0 12 240 Ma 58,08
cacl, - 2H,0 4,4 8 Ca 24 04
a2 Mgso, - THO 15 200 5 gz
a3 K HFO, - 3H O 1,4 30 K.P 9.4, 37
B H.BO, 014 3y B 0,65
MnCL - 4H,O bz B.3 KN 23
FeCl, - 6H,0 016 3.2 Fe 0,66
Ma EDTA - 2H.O 0,530 6.0 — —
ZnCl, 1,3 rarin BE mErn &n 31 mEr'n
CoCl, 86H.D 1,4 mrin 28 mErin Co .1 siknn
Ma,Mal, - 2H. O 7.3 mrin 145 mgrin Mo SE mErin
CuCl, 2H,0O 0,312 wmrin 0,24 merin Cur 3,080 Merin
C MaHCO, 15 00 MaC 23435
" Ecnid He yEa38H0 HHOE.

Mpume«was e — KOHEYHEA KOHUSHTPRURA BuxapBosaTte TeopaTHHeCk: [MToBE HADe®aTe CYLWBCTES HHORA L0 p-
pewguH pH) cocTagnmeT 15 mrin, & He 300 mrin. Cpepa 20X —AAF acnonsayeT oHueHTRagun 300 mrin [28].

C.4 Cpepa Wreandepra (Steinberg)

.41 KOHUSHTPEUME W MATOYHEIA DECTEGR:

-8 conTEsTeTEMn ¢ MCO 20070 Mogudruspoaadsyn cpeay Wreanbepra wcnoneaysT Tons<o ana Lemna minos
(TEE KAK TONLED LEANG minor BE80SHA B HACTORLWMA CTARAB0T), HO TECTH NOLA3AMNH, STO MOMHD NONFYUTe ROPOWHE pE-
YNeTATel ¥ NpK KYNETHEMDOBAHUA Lemna gibba,

- ATy Cpeay roTOERT M3 [EAKTHAODE HHCTOTOR BHANUTAYECKDA CTENEHH YUCTOTEl @ 08U 0HM3MPOIBAHHOR BOOs ]

- NOGroTOEMTE NETATENBHYH CPELY #3 MATOYHE % DACTAOPOE UNW pacTaopoa, 8 10 pas Honee KOHUSHTRWPOBEH Helx
[GNA LOCTUHEHAA MA3KCUMEREHOA KOHUEHTRAURY, He donyckar ofpR3InaasMA ocadral;

TeGnwua C3— Cpega Wreanbepra pH cTabanHad poBAHHEA (MOOHDHUHPOEEH HEA ANETEHEYRTEDOM
[Altenburger])

BewecTtao MuTaTeneHan cpega

MBxpoaneMmeHTH MonApHeIR BEC Mrin ML

KMC-.I 101,12 350,00 146

CaiMO,), 4HD 236,15 205 00 1,25

HH,PO, 136,08 90,00 0,66

r".:l,HF"I::I_l 174,18 1260 oo

Mgs0, - TH,O 246,37 100,00 i1

1=
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CxoHasnwe mednuya C.3

BewecTED MuTaTenc=af cpeaa

MuKpoaneMesTsl MonfpseR sec MEFIR MEMONEN
H,B80, 61,53 120,040 1,494
2n80, - TH.O 287 43 180,040 0,63
Ma, Mol - 2H,0 241,82 44,00 016
r-.'1*'l:I:J dH;,l:'l 1a7.64 180,00 (LR A
I'-ECI:.: I':iH._I:' 270,21 ril 2,41
SOTA gwragpeT Ma Ari24 150000 4,03

Fabnuwya C4d4— Martodsme pacTEOpE {MEKPO3NEMEHTE )

MagpoaNeMenTH (CHOHUSHTRWpOBEHHER B 50 paa) rin

MaTouHeld pacTeop 1

KMy 17,50
HH, PO, 4.5
W HPD, 0,63

MaTouHel? pacTeop 2
MI;-S':“ - rH;g'j 5_-.'3LI

MaTouHeld pacTeop 3
CalNOal; -4H0 14.¥5

Ffatnuwya C5— MaTouswe pACTEOPE {MAKPOSNSMEHTE )

MUEpOAMEMEHTH [CHOHYSHTPHpOoBEHHEE B 1000 pas) rrin

MaTouHe@ pacTeop 4

H.BO, 1200
MaTouHei# pacTeop 5

ZnE0, - FH2O 180,0
MaTouHeld pacTeop &

Me:Moly - ZH0 &4.0
MatosHsid pacTeop T

MnCly - dH20 180,40
MaTouHeld pacTeop B

Fall, &H.0 7E0,00
EDTA gWruopat Ma 15040, 00

- MATOMHLIE DECTEGPEl 2 W 3 MoryT BeTe 00be0MHE B, TAL HE KEK W MATOMHEE PACTEODE 4— 7 (YMMTRESA Tpely-
BB KOHUEHTREYMH);

- ANA YEENUNEHHA ONHTENEHOCTY XDAHEHUMA MATOMHEX DECTECROE WX CTEDWN@IYAT A8TOKNABMDOESHUEM Np@
121 °C B Teqedwe 20 MUH @ni funeTpogesen (0.2 wm). fNA cTEpUNKISUME DECTEOPA § CTPOMO PEKOMEHGYETCA MCNONs-
30BATE TONBHD BUAETRAUSD (0,2 pm).

C.5 MogroToEks MOGUWEMULPoOBaHH0R cpedb LW TedHBeDra B KOHEYHEY KOHYE HTPALWAK:

- aobBaeuTe No 20 M pacteopos 1—3 (Tabneue ©.4) npudnmadtensHo k 900 Mn LEACHWIRPOBAHHOA BOA, STOOH
wifiewaTe 0HpRI0BEHMA QCa04E;

- AoHaenTe N 1.0 wmn pactespos 4—E& (TeBnaga C.5).

pH oomwed baime pases 55 + 0.2 (gof3EUTs ONA O0BSAEHWA MHHWMMANEHOE KON@YECTED paECTEGPOE MalH wnu
HCIY,

- ApgecT clwem go 1000 Mma;
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- BCAW METOYHEIR BECTEOD CTEPUNMI0EEH M NDUTCTOENEY HE BONE CODTEETCTEYHILEND KAYECTES, HMEERGH 08 N0HEH-
WEA CTERMNRIELNE He TpeByeTcA. Ecnn cTEDUN#30BEH MU HANEHEIA PRETBOP, MATI4HE A pacTaop B nodaenaA0nT nocne ae-
TOKNSEMPOEaHEA (Ape 121 “C B Tededine 20 MieH ).

C.6 Noagrotoska pacTeopa WTedHEepra, KOHYEHRTPUPOESHRDD 8 10 Da3, ONA NPOMERYTOHHEND XPAHEHWA'

- oobeadTte no 20 Mn pacTeopoe 1—3 (Tabnkua Cd) npudndadTeneHo © 30 mMn Bogs Ans Toro, STobe He AoNYCTTE
ofipasnEaHMA OCaaKE;

- gobeaaTte no 1,0 i pacteopoa 4—B8 (Talnuua €.5), gobaesTe 2ogel 5o 100 Mn;

- SCNH METOUHBIR BECTEOD CTEPUNMA08EH W NPUIGTRENEH HE BOS COOTESTCTEYHILEND RAYMESTES, HHERKGH 08 N0HaM-
WEeRA CTEPHAMIALME He Tpelyerca. Ecnd PHHANLHBIR PACTESD CTEPHNHIOBAH, MATHHHEIA pacTEop B nodaenTe nocne ae-
TOKNEEMpoEaHERA (npe 121 “C 8 Tededne 20 MeH);

-pH cpeab (FEKN0YETENEHER SOHUEHTRAYMA} AonseHd GeTe pages 5.5 + 0,2

18
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KnicHepele crnosa; XUMUHECcKan NPOOYKUMA, BOADEACTBME HA OKPYHaKILW YD COROY, OEPYHAIOWARA Cpena, pac-
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