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BBeneHue

OpHon 13 npobnem, cosgatrolmnx TPYAHOCTU paumMoOHanbHOro UCMNOfb30BaHUS
BOOHbLIX PECYpcoB 4BNSeTCs 9BTPOPUpPOBaHME - MOBbILEHNE OUONOrn4yecKon
NPOAYKTUBHOCTM BOAHbBIX OOBHLEKTOB B pesyrbTaTe HakoMnneHusi B BoAe BUOreHHbIX
BELWECTB: CcoeaMHEHWW a3oTa, docdopa, KPEMHUs, Xene3a U HEKOTOpPbIX
MUKpO3anemMeHToB. CrneacTBnemM aBTpPOMPOBaHNA SBMAAETCS LBETEHNE - MAacCOBOE
pasBuTMe UTOMMAHKTOHA, 4awe Bcero ¢ npeobnagaHMeM CUHE3ENEHbIX
Bogopocnen. OHO NpuMBOAUT K YyXyALWEHWO KayvecTBa BOAbl U npeacraBnsieT
OnNacHOCTb  Ans  (PYHKUMOHMPOBAHUSA  BOOAHOM  dkocucTeMbl.  MacwTabbl
3BTPOMPOBAHNA pPaCTyT, U OHO npuobpeTaeT rnobanbHbIM Xapaktep. Ecnu
rmobanbHOe nOTENNEeHne KnumaTta CTaHeT peanbHOCTbl, TO  CUTyauuss C
9BTpodmpoBaHMeEM yxyawmntcs. MHOrouMcneHHble NonbiTkKM BopbObl C LBETEHMEM
N paspaboTkm Mep Mo YrnydlWeHUo KadecTBa BOAbl 3BTPOGHbIX BOOOEMOB,
0COBEHHO KPYMHbIX BOOOXPaHUMNLL,, NOKa HE YBEHYASIUCb YCNEXOM.

HeratuBHble BNUAHUSA UBETEHUS CUHE3ENEeHbIX BOOOPOCHEN U UX TOKCUHOB Ha
NPECHOBOAHbIE 3KOCUCTEMbI, MMAPOOUOHTOB pasHbIX TPOMUYECKMX YPOBHEN, a
Takke Ha MIeKonuTarLwmx U YenoBeka AOCTAaTOYMHO XOPOLIO AOKYMEHTMPOBaHbI,
XOTS pasHorfacusi B OLIEHKE BIUSAHUA BCe e BeCbMa CyLleCTBeHHbl. OCOBeHHO
Ba)KHa OUEHKa BIUAHUA MPUPOOHbLIX NONynAuuMrM N PUTOLEHO30B Ha Ka4yecTBO
BOObl, pa3paboTka YMpPOLLUEHHbIX METO4OB TaKOM OUEHKW, He Tpebyrowmx
AOpOorocTosiIEen U TPyaHO peannsyemMorn Ha ceTu HabnogeHun 3a YPOBHEM
3arpsasHeHns okpyxatowen cpenbl PocrmgpomeTta naeHTndukaunum ToKCMHOB. B TO
Xe BpeMsa Hanuyinme B MNNIAaHKTOHHOM (puToueHO3e BUAOB, W3BECTHbIX Kak
«TOKCUYHbIEY, eLlle He AoKasbiBaeT dhakT oOpa3oBaHUS MU TOKCUHOB.

B aToM cBA3M ncnonb3oBaHne MeTO4ONOMMNn BUOTECTUPOBAHUS UHTErPasibHON
TOKCMYHOCTM 6€3 MaeHTUMKaumm anbroTOKCMHOB NpPeAcTaBnseTcs B HacTosiLee
BpeMsi Hambornee npuMemMnemMbiM peLUeHneM 3adadn Npu yCnoBUM YCTaHOBIEHUS
(Bepudukauymm) nytem GmonHaMKauMM MHTEHCMBHOIO LBETEHUS BOAbl BOgOEMaA U
npeobnagaHnsa CUHE3eneHbIX BOAOPOCIEN. YCTaHOBNEHME TOKCMYHOCTU BOAHOM
cpefbl B Crydyae WHTEHCUMBHOrNO LUBeTeHud Bogoema (Npyv AOMUHUPOBaHUM
CUHe3eneHbIX B coobuectBe UTONNAHKTOHA) MOXeT ObiTb € 6onbLuon
BEPOATHOCTbIO OTHECEHO K TOKCMYECKOMY BIUAHUIO BOAOPOCIEeN LOaHHOro
duToueHo3a. Hambonee npurogHbiMM AONs OUEHKM BNUSHUSA (UTOLIEHO30B Ha
dopMupoBaHME KayecTBa BOAbl SBMAAKTCA MeTogbl 6OMOTecTMpoBaHMA Ha
Bogopocnsx (cueHegecmyce W - xropenne), pakoobpasHbix (gadHuax) wu
akBapuMyMHbIX pblbax (rynnu). 3T TecT-00beKTbl YyBCTBUTESIbHbI K TOKCUHAM
Pas3NNYHON XMMUYECKOM MPUPOAbl, anpobMpoBaHbl Ha NPUPOAHOM BOAE MHOMMX
BogoemoB. MeToabl yaoOHbl MO NPOCTOTE BbINOSIHEHNSA, BblpalMBaHUIO KynbTyp B
nabopaTopHbIX YCNOBUAX, HE TPEBYIOT 3HAYUTENbHbIX MaTepuanbHbIX 3aTpaT, HO
npy 3TOM HageXHbl, obecneyvyeHbl METPONOrMYECKMMU XapakTepucTukamm U
NO3BOSIAOT NONYYNTb AOCTOBEPHbIE pe3ynbTaThl.

PekomeHpgaumn  paspaboTaHbl C  LENbld  YCOBEPLIEHCTBOBAHUA W
aKTyanusauyuu HOPMaTUBHO-METOANYECKOro obecneyeHus MOHUTOPUHra
MOBEPXHOCTHbLIX BOAHbIX 00bekToB B Pocrmapomete. PekomeHgaumm OONOMHSAOT
ncnonb3yemble Ha ceTu HabnwogeHun Guonorndyeckme MeToabl OLEHKM KavecTBa
BOObl HOBbIM MOAXOAOM, HanpaBfeHHbIM Ha pelleHne akTyanbHbIX 3ajad
TOKCMYECKOro 3arpsi3HeHns1 BOOHbIX OO bEKTOB.

\Y,
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PEKOMEHOAUWUW

METOObl OLUEHKU TOKCUYECKOI'O BJIIUAHUA
®UTOLEEHO30B NIMNAHKTOHA HA POPMUPOBAHUE
KAYECTBA NOBEPXHOCTHbLIX BO1 CYLLUN

[aTta BBegeHusa — 2014—-12-01
Cpok gencteus go 2019-12-31

1 O6nactb npumMeHeHus

Hactoswme  pekomeHgauuu  ycTaHaBnuMBalT  MeTOAbl  OLIEHKU
TOKCMYECKOrO BNUSHUA  (UTOLIEHO30B MfaHKTOHA Ha opMupoBaHme
KayecTBa NoBepxHOCTHbIX BoA cywmn ([NBC) nytem BbIIBNEHUA TOKCUYHOCTU
npo6b Bogbl W 6Guomaccbl BOOOPOCHEN LUBeTyLlero Bogoema npwu
buotecTnpoBaHn B NlabopaTOPHbLIX YCITOBUSIX.

Hactodawme  pekoMeHgauuum  npegycmaTpusalroT  UCMONb30BaHWeE
TOKCUKOMOrMYeCKnX MeToa0B (nanee - buoTtecTnpoBaHus) n
rmgpobuonornyecknx MeToaoB (ganee — bMonHankKaums).

Hactosilme pekoMmeHgaumMm npeaHasHayeHbl AN MPUMEHEHUs1  Ha
rocygapcTBeHHOW HabngaTenbHOM CETU, OCYLLLECTBASAIOWEN OpraHmM3aumio n
npoBedeHne HabNwaeHMn 3a COCTOAHMEM MOBEPXHOCTHLIX BOA CYLUW.
PekoMeHOauum Takke MOryT MCMNOSMb30BaTbCsA cneumanuctamm B obnactu
MOHUTOPUHIa NPEeCHOBOAHbLIX 9KOCUCTEM APYrnX BE4OMCTB.

2 HopmaTuBHbIEe CCbISIKK

B HacTodawmnx pekomeHaaumsax UCMofib30BaHbl CCbISIKM Ha criegyowme
HOPMAaTUBHbIE JOKYMEHTbI:

FOCT 17.1.5.04-81 OxpaHa npupogbl. [ngpoctepa. [lNpubopbl U
ycTponctea pnna otbopa, nepBuyHOM 06paboTkM W XpaHeHua npob
NpupoaHbIX BoA,. OOLLMe TeXHMUYECKNEe YCrnoBus

FOCT 17.1.5.05-85 Oxpana npupoab!. 'mapocdepa. Obme TpedoBaHNS K
oTOopy NPo6 NOBEPXHOCTHLIX U MOPCKUX BOZ, fbAda M aTMOCHEPHLIX OCaaKOB

FOCT P 51592-2000 Boga. Obwwme tpeboBaHus kK otbopy npob

FOCT P 54496-2011 (MCO 8692:2004) Bopa. Onpepgenexue
TOKCUYHOCTM C WUCMNONb30BaHWEM 3€efieHbIX MNPECHOBOAHbLIX OAHOKIETOYHbIX
BOoZoOpocCnen

P 52.24.566-94 MeTtoabl TOKCUMKONOrMYECKOW OUEHKN 3arpAa3HeHus
NPEeCHOBOAHbIX 3KOCUCTEM

P 52.24.734-2010 OpraHusauma n nposegeHne HabnogeHnn 3a COCTOsIHU-
€M N N3MEHEHNEM KayeCTBa MOBEPXHOCTHLIX BOA B YPE3BbIHYANHbIX CUTYaLMSIX
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PO 52.24.309-2011 OpraHun3auuss ”  NpoBeOEHNE  PEXUMHBIX
HabNo4EHUN 3a COCTOSTHUEM U 3arpsi3HEHMEM NOBEPXHOCTHLIX BOL, CyLUU

3 TepMuHbI, onpeaeneHns U CoKpaweHus

3.1 B HacToqawmx pekomeHaaumax npuMeHeHbl crnegyrowme TePMUHbI C
COOTBETCTBYHOLLUUMN OonpeaeneHnsMmu:

3.1.1 anbroTOKCUHbI: TOKCUHbI BOOOPOCHEN.

3.1.2

aHanusupyemasi npoba: cMeCb OUCTUMNMPOBAHHOW (0ENOHM3MPOBAHHOW) BO-
Abl, NIUTaTeENbHOW cpebl U UCnbITyeMoun Npobbl, 3acesiHHaa BO4OPOCIAMM.
[FTOCT P 54496-2011, ctaTtba 3.5]

3.1.3

6uonorunyeckas mHaukauua oAbl (6uomHamkaums): OueHka kayecTBa
BOAbl MO HaNUYuK BOOHbLIX OPraHM3MOB, SABMNAIOLLMXCA NHOMKATOpaMK ee 3a-
rPA3HEHHOCTN.

[c ydueTOoM TOCT 27065-86, ctatbs 38]

3.1.4

Ouonornyeckoe TectupoBaHue Boabl (bMotecTtupoBaHme): OueHka kade-
CTBa BOAbI MO OTBETHbIM peakUUsiM BOAHbIX OPraHM3MOB, ABSOLLINXCS TECT-
obbekTamu.

[c ydueTOoM TOCT 27065-86, ctatbs 39]

3.1.5

BOAHbLIN 00bekT: CocpefoToYeHne NPUPOAHbLIX BOA Ha NOBEPXHOCTU CyLUM
NGO B ropHbIX Nopoaax, UMetoLLee xapakTepHble opMbl pacnpoCcTpaHeHus
N YepTbl pexuma.

[FOCT 19179-73, cTaThs 6]

3.1.6

BoAaoeM: BoaHbii 06bEKT B yriybneHnn cyln, xapakrepmsyrLwmincsa 3amea-
NEHHbIM ABMXEHNEM BOAbl UIK MOSHbIM €ro OTCYTCTBUEM.
[c yueTom TOCT 19179-73, ctaTtba 18]

3.1.7

BoAoOXpaHunuLie: VIcKycCTBeHHbI BOOOEM, OOpasoBaHHbI BOAONOAMOP-
HbIM COOPY>XEHMEM Ha BOOOTOKE C LIENbl XpaHEHUs1 BOAbl U perynmpoBaHus
CTOKa.

[FTOCT 19179-73, ctatbsa 177]

3.1.8 ruapo6UOoHTbLI: BCe XKMBble OpraHM3Mbl, XXMBOTHbIE N pacTUTEMb-
Hble, pa3BMBalOLLUMECH U CYLLECTBYHOLLME B BOAE U LOHHbLIX OTIIOXKEHUSAX BO-
A0eMoB 1 BOAOTOKOB [1].

3.1.9 rmpgpobuonornyeckme nokasartenim KavyecrtBa BoAbl: [lokasa-
Tenu KayecTBa BOAbl, onpeaensemMble N0 COCTOSAHMIO rTMapoOnoHTos [1].
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3.1.10

3arpsizHeHne Bopa: [locTynneHne B BOAOHLIN OOBLEKT 3arpA3HAKOWMX Be-
LLIeCTB, MMKPOOPraHM3MOB Unn Tenna.
[FTOCT 27065-86, ctatbs 13]

3.1.11

3arpsAsHeHHOCTb BoA: CoaepkaHne 3arpssHsoWmMx BoAy BeLecTB, MUKPOOP-
raHM3MOB W TeNNa, Bbi3blBatoLLiee HapyLleHne TpeboBaHnin K Ka4ecTBy BOAbI.
[FTOCT 27065-86, ctatbs 15]

3.1.12

3arpsasHsiloee Boay BeLlecTBO (3arpsAsHsilowee BewecTBo): Belwectso B
BOAeE, BbI3blBaloLLiee HapyLLUeHe HOPM KadyecTBa BoAbl.
[FTOCT 17.1.1.01-77, ctaTtba 40]

3.1.13

ucnbiTyemasi npoba: npoba Boabl (Hanpumep, CTOYHOW BOAbI) ANS KOTOPOW
onpegensaeTca MHrMbupyrowee OencTBMe Ha PoCT NSIOTHOCTU (YMUCITEHHOCTN)
KITETOK BOAOPOCIIEN.

[c yueTom TOCT P 54496-2011, ctatbs 3.4]

3.1.14

Ka4yecTBO BOAbl: XapakTepuCTMKa cocTaBa WU CBOWCTB BOAbl, Oonpeaensito-
LLIas NPMrogHOCTb e€e ANsl KOHKPETHbIX BUOOB BOAONONb30BaHMS.
[TOCT 17.1.1.01-77, cTtatba 4]

3.1.15

KOHTPOJb Ka4yecTBa BoAbl: [1poBepka COOTBETCTBUS NokasaTenen kayecrea
BOAbl YCTAHOBMIEHHLIM HOPMaM 1 TpeboBaHNAM.
[FTOCT 27065-86, cTtatbs 2]

3.1.16

KOHTponbHaa npoba: Cmecb nNuTaTesibHOM cpeabl, 3acesdHHas BOAOPOCNSA-
Mu 6e3 ncnolityemon npodobl.
[FTOCT P 54496-2011, ctaTtba 3.6]

3.1.17 ocTpoe TOoKCcU4eckoe AeucTBUE (OoCcTpas TOKCUYHOCTb): OTKNUK
OopraHmsaMa Ha TOKCMYEeCKOe BO3OEeWNCTBUE, KOTOpbIN MPOSIBNSETCA 3a OTHOCU-
TeNbHO KOPOTKMIN NEPUO BpeMEHM (OT HECKOSNBKUX MUHYT 00 HECKOMbKUX CYTOK).

3.1.18

nuTaTtenbHaa cpega: CMecb AUCTUNNMPOBAHHOW (OEWOHU3UPOBAHHOW) BO-
Obl N NUTaTENbHbIX BELLIECTB, KOTOpas UCMornb3yeTcs AN KynbTUBUPOBAHMUS
BOJOPOCNEN U NPUrOTOBMNEHUSA KOHTPOIbHOMN NPOGHI.

[FTOCT P 54496-2011, ctaTtbsa 3.3]

3.1.19

NMMNOTHOCTDbL (‘IVICﬂeHHOCTb) knetok: KonmyectBo KNeTok B eanHMLe obbema

nMTaTENbHOW Cpeabl U aHannanpyemou npoobsl.
NMpumeyvyaHne — NAOTHOCTb (YMCNEHHOCTL) KNETOK BblpaXaeTcsi KONMMYeCcTBOM KIEeToK Ha
KyBUYeckuit caHTUMeTp (kneTok/cm®).

[TOCT P 54496-2011, ctatba 3.1]
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3.1.20

NoBepPXHOCTHbIe BoAbl: Boapbl, Haxogsawmecs Ha NOBEPXHOCTM CylIN B
BMAe pasnnyHbIX BOOHbIX OOBHEKTOB.
[FTOCT 19179-73, ctatba 7]

3.1.21 npecHble BoAabl: [1pupogHble Boabl ¢ MuHepanuaaumen 4o 1 %o [1].

3.1.22 pe3ynbTat 6uoTecTupoBaHus: KOHeYHbIN BbIBOJ O TOKCUYHOCTH
BOOHOW cpefbl, YyCTaHOBMEHHOW Npu BMOTECTUPOBAHUM.

3.1.23

CKOpPOCTb pocTa: YBennyeHne nioTHOCTU (YNCHEHHOCTU) KIETOK BOAO-
pocnen B eguHNLY BPEMEHW.
[c ydeToM TOCT P 54496-2011, ctaTtba 3.2]

3.1.24 coobuwecTBO opraHM3amoB: COBOKYNHOCTb B3aUMOCBSA3aHHbIX U
B3aMMO3aBUCUMbIX BUAOB OpraHM3MOB B Npefenax eCTeCTBEHHO OrpaHUyeH-
HOro XXM3HEHHOro NPOCTPAHCTBA.

3.1.25 cTBOp NyHKTa HaGnwaeHUN: YCrOBHOE MNonepeyvyHoe ceyeHue
BOJ4OEMA UM BOOOTOKA, B KOTOPOM NPOM3BOAAT KOMMMEKC paboT ans nony-
YyeHNA OaHHbIX O NokKasaTenax kadecTtsa Boabl [1].

3.1.26 TecT-06beKT: OpraHm3m, KOTOPbIA UCNOMbL3YIOT NpU BMOTECTUPO-
BaHuu (Bogopocnu, gacoHum u 1.4.). (P 52.24.566)

3.1.27 Tokcu4yHOCTb BoAbl: CBOMCTBO BOAbl Bbi3biBaTb pa3BuTUE naTto-
normyeckoro npouecca unu rmbenb Tect-o6bekToB. (P 52.24.566)

3.1.28 «TOKCU4HbIe» BMAbI Bogopocnen: Buabl cnHeseneHbiXx BOAOPOC-

nen, obpasyoLme B Xo4e X1U3HeOeATENbHOCTU TOKCUHBI.

NMpumedyaHne - Haubonee pacnpocTpaHeHbl «TOKCUYHbIE» BUOblI BOOOPOCNEN:
Microcystis aeruginosa, Aphanizomenon flos-aquae, Anabaena flos-aquae, Oscillatoria
limnetica n gpyrve.

3.1.29 ToKCU4Hble 3arpsisHAlOLWMe BeuwecTBa: Beuwectsa, obnagato-
LLiIne CBOMCTBOM TOKCUYHOCTM.

3.1.30 ¢huToueHo3: CoobLLECTBO pacTEHMIN B 9KOCUCTEME BOOHOIO 06bekTa.

3.1.31 ¢doHoBbLIN cTBOpP: CTBOP, PaCnONOXEHHbIA Bbille aBapUNHOro
cbpoca Ha pacCTosHAW, UCKNYawLwWeM BnvsHWMEe 3Toro  cbpoca
(P 52.24.734).

3.1.32

uBeTeHMe BoAa: MaccoBoe pasBuTME UTOMNNAHKTOHA, Bbl3biBalolLiee
N3MeHeHne OKpacku BOApbl.
[TOCT 17.1.1.01-77, ctaTtbsa 49]

3.1.33 uncneHHocTb Bopopocnen: KonnyecTtBo KMETOK B eauHuue
obbema nuTaTenbHOM cpeabl UNn aHanuanpyemoun npobobi.
3.1.34

aBTpodmpoBaHue BopA: [loBbileHNEe BMONorM4yeckorn MpPoayKTUBHOCTU
BOOHbIX OOBLEKTOB B pe3dyrnbTare HaKonmneHus B BoJe BMOreHHbIX 31IeMeHTOB.
[TOCT 17.1.1.01-77, ctaTtbsa 48]
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3.1.35 akocucrtema: CoobLLECTBO XUBbLIX OPraHM3MoB N cpega ux obu-
TaHUs, KOTopble (OYHKUMOHUPYIOT COBMECTHO (OOMEH BeLLecTB N 3Heprum
NPOMCXOOUT BO B3aUMHOW CBA3N).

3.1.36 akcno3uuma: Bpemsa Bo3oencTBust Ha TecT-06bEKT npu GuoTe-
ctupoBaHun. (P 52.24.566)

3.1.37

accekTMBHAA KpaTHOCTb pa3baBrneHus; OKP: CteneHb pasbaBneHus
NpoObl NUTaTenNbLHOW cpeson Npu NOLrOTOBKE aHanM3npyemon npodbl, KOTO-
pas npuBoauT K X %-HOMY CHWXXEHUIO MSIOTHOCTU KITeTOK BOLAOPOCSEN OTHO-

CUTESTbHO KOHTPOSbHOW NPOObI.

MpumedaHune — OKP ananuampyemon npobbl, NPy KOTOPOWN BbKMBAEMOCTb fadd-
HUA U3MEHSETCS OTHOCUTESTbHO KOHTPONbHOM Npobbl He 6onee 10 % 3a 72 4 TecTupoBa-
HWA Ha3biBaeTcsa 6e3BpeaHO KpaTHOCTbIO pa3baBneHus.

[c yyeToM TOCT P 54496 — 2011, cTtaTtba 3.8]

3.2 B HacToALWMX pekoMeHOaunaxX NpMMeHeHbl CrieayroLlme CoKpaLLleHUs:

— B3 — BbICOKOE 3arpsi3HEHUE;

— F'CH - rocypapcTtBeHHada cnyxba HabnogeHU 3a COCTOSHUEM OKpY-
Xawoulen cpeasbl;

— OT — ocTpoe TOKCMYeckoe OAENCTBUE;

— NMBC — NoBEpPXHOCTHbIE BOAbI CYLUW;

— NAOK — npeaenebHO gonyctnmMas KoHUeHTpauus;

— 9B3 — 3KkCcTpemanbHO BbICOKOE 3arpsi3HEHUE;

- pH - BogopoaHbI NnokasaTtenb peakunn cpeabl (OTpuLaTesibHbIn ae-
CATUYHbIN SIOrapmm KOHLIEHTpaLmmn MOHOB BOgOpoaaA).

4 OOwMe nonoxeHus

HabniogeHns 3a TOKCMYHOCTbIO BOAbl C MCMOSIb30BaHMEM MPUEMOB U
MeTogoB OuotectMpoBaHua B HabniogaTenbHOM CETU  3a  YPOBHEM
3arpsasHeHnsa [1BC Pocrugpometa npegycmotpenbl PL 52.24.309 (nognyHKT
5.3.1.4), ogHaKoO OHM NPOBOAATCSH NULLb B €ANHUYHBIX CIlydasix. TeM He MeHee
npobnema TOKCMYHOCTM MPUPOAHLIX BOL BOOAOEMOB W BOAOTOKOB,
obycnasnuearoLlasa yxydleHne KadecTBa BOAbl, CTaHoOBUTCA Bce 6ornee
aKTyanbHOW, 0COBEeHHO ANns BOLOXPaHUINLL,.

BogoxpaHunuwia w©n  MX  NPUNAOTUHHbLIE  Y4aCcTKM  NOABeprarTcs
3HAUYUTENbHLIM  @HTPOMOreHHbIM Harpyskam, npuyem BCneacTeme
3arpsi3HeHns BMOreHHbIMN 3fneMeHTaMmn MaeT npouecc 3BTPOMUpoBaHMA,
WHTEHCUBHO pa3BMBalOTCS BOOOPOCHM, Habnogaetcs uBeteHne BoAabl. lNpu
9TOM B (puTOLIEHO3axX YacTo nNpeobnagarT «TOKCUYHbIE» BUObI CUHE3ENEHbIX
BOOOpOCNen - OHM 06pa3yldT B XOAe XKU3HEeAEATENbHOCTU TOKCUHBLI.
Hanbonee onacHbiM crnegcTtBMeEM 3BTPOMPUPOBAHUA U LBETEHUS ABNSETCS
TOKCMYECKoe 3arpsaAsHeHue (ToKcudumKkauusl) BOOOEMOB, nMNpexne Bcero
BOOOXPaHUIULL, TOKCUHAMU CUHE3ENEHbIX. OTU TOKCUHbI UMEKT PasSinyHyro
XUMUYECKYIO MPUpoaYy, U XUMWUYECKoe onpeferneHne ux 3aTpyaHeHO u3-3a

5
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HeJOCTaTOMHOW W3YYEeHHOCTW, MHoroobpasusi, OTCYTCTBUS WM Marnowu
AOCTYNHOCTU CTaHAapTHbIX 00pa3uoB AN aHanuaa (CMm. npunoxeHue A).

C nomowbk npegnaraemMblXx  pekoMeHdauunh  MOXHO  OUEHUTb
TOKCUYECKOEe BNUAHME NPUPOAHLIX (UTOLEHO30B Ha opmupoBaHue
KayecTBa BOObl C MOMOLLbID MPUEMOB U METOAUK BUOTEeCTUPOBaHUA U
ovonHanKaumu.

BroTectTupoBaHne TOKCUMYHOCTM OCHOBAHO Ha perncrpaummn peakumm TecTt-
0OBEKTOB NMPU NOMELLIEHUN UX B MUCMbITYeMYo Npoby. B kayecTBe TecT-00beKTOB
OObLIMHO MCMNOMb3YT NabopaTopHble KynbTypbl BOAOPOCIEN, pakoobpasHbIX
(madHun, LepunogadHUIn), KONOBPATOK, NapameLnii, XMpoHoMKA, pblb.

MeTtogbl ©uotectupoBaHud, Oyayydn OuororMyecknmu, Mo CMbICny
6nn3kM K MeTogaM XMMMYECKOro aHanmu3a: Kak U XMMUYecKne MeTofbl, OHM
oTpaxalwT cBOMCTBA OTOOpaHHOM NpoObl M XapakTepusylT BO3OENCTBUE
9TOW NPoObl HA BOAHbIE OPraHU3MbI.

5 MpuHUMN OLEHKM TOKCUYECKOro BIIUAHUA (PUTOLLEHO30B Ha
c¢opmupoBaHue kadectsa NBC

5.1 Tokcnyeckoe BNUsiHUE NPUPOLHbBIX OUTOLIEHO30B Ha dOpMUpOBaHME
kadyecTtBa NBC ycTtaHaBnmMBaloT NO HaNM4M0 TOKCUMYHOCTU NPob BoAbl N NPOO
buomaccbl Bogopocried BogoemMa  NpU UHTEHCUMBHOM  LBETEHUN U
AOMUHUPOBAHUM CUHE3ENEHbIX BOAOPOCHEN nNpu OMOTECTMPOBAHUN Ha
rmopobmnoHTax, OXBaTbIBAKOLINX OCHOBHble TpodUYECKME YPOBHW BOAHOM
9KOCUCTEMbI C YYETOM COAEpXaHUs 3arps3HAKLNX BeWecTB MO AaHHbIM
HabnogeHunn MCH.

5.2 ObbekTamm BUOTECTUPOBAHUSA TOKCUYHOCTWU CcnyxaTt npobbl BoOAbI
MHTEHCMBHO UBeTyLlero Bogoema U npobbl OuMomaccbl BOAOpPOCNEN U3
«NATEH» LUBETEHUS.

MHTEHCNBHOCTb LBETEHNSA U POSflb CMHE3ENEHbIX YCTaHaBNMBAKOT NyTEM
BuonHgmkauum mnToLEeHO30B.

[Ons 6uoTtecTnpoBaHMsa UCNOMb3YOT oAuMH Buotect wunn  Habop
OMoTECTOB: BOAOPOCN, pakoobpasHble 1 pbidbl.

6 TpeGoBaHuA, NOPAAOK U YyCNOBUSA BbINOJIHEHMA pabdoT no
OLEHKEe TOKCUYECKOro BINMUAHUA (PUTOLEHO30B [MNIAaHKTOHA Ha
c¢opmupoBaHue kauectsa NBC

6.1 B coctaB paboT BXoauT:

- otbop npob BOALI N BMomacchl Bogopocnen ana dnotectTmpoBaHus, a
Takke Npob duTonnaHKToHa Ans buonHanKaunm;

- bnotectmpoBaHune Npod Boabl U Bomaccbl BOAOPOCNEWN;

- OvovHgukauma no  UTONSMIAHKTOHY ANS  YCTAHOBMEHUS  CTerneHu
LUBETEHMUS U POSIU CUHE3ENEHBIX B (OUTOLIEHO3E;
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- OLEHKa TOKCUYHOCTU MNPUPOAHLIX (PUTOLIEHO30B MO pesynbTaTtam
buoTtecTnpoBaHms U BepuduKauma  UBETEHMS MO  pesynbTartam
ovonHankaumu.

6.2 lNepen npoBeaeHnem paboT cocTaBnAT nporpammy otbopa npob,
roToBAT nocyay, obopyaoBaHue, peakTuBbl U BCNOMOraTesnbHble MaTepuansl
Anst otbopa, aHanusa npob B COOTBETCTBMM C [2], MECTO XpaHeHUs npob, a
Takke paboune mecta ansa ux aHanuaa B nabopaTtopun.

6.3 Bce paboTbl [OOMKHbI WUCKNKOYaTb NonagaHne  TOKCUYHbIX,
OpraHUYecknx M Kakmx-nmbo Apyrnx BELLECTB U3 OKpYyXalolen cpedbl B
ncnbityemble Npobbl Boabl nnv Guomacchl BOAOPOCHEN.

6.4 Mpobbl BoAbl, bUTONMAaHKTOHa U Buomaccel Bogopocnen oTtbupatoT
Ha MPUNAOTUHHBLIX Yy4yacTKax BOAOXpaHMNuLWL, Hebonbwnx BoAoeMax B
nepuon UBETEHUSA, KOTOpoe, Npexae BCEero, BbISABASKT BU3yarbHO — MO
N3MEHEHMIO LBeTa BOAbl U «NATHaM» LUBeTeHUs. MIHTEHCUMBHOCTb LIBETEHUS
3atem onpegensawT B nabopatopum  nytem  OGuouHaukaumm - o
OMTOMNSIAHKTOHY MO O4HOMY U3 3HAYEHUN:

- 0bwen buomacchl BOOOPOCIEN;

- Brvomaccbl CMHe3eneHbIX BOOOPOCHEN.

OB6blMHO WHTEHCUMBHOE LUBeTeHMe Boabl BogoemoB B CeBepHOM
nonywapum HabniogaeTcsa B IETHE-OCEHHUI NEpPUOL.

6.5 [llpn oT16ope nNpobbl COCTABMAT XapakTepucTuky npobbl B
cooTBeTCTBUKN C hopmon npunoxerHnsa b. Ha B6yTeinb ¢ npobon HakneusatoT
BOJOCTOMKYIO 3TUKETKY C HOMEPOM Mpobbl, MECTOM, 4AaTOW U BPEMEHEM €€
oTtbopa. MoOXHO HanucaTb 3TV OaHHble HECMbIBAaeMbIM BOOOW Mapkepom. B
nabopaTtopun perncTpupyroT 4YMCrno emMKoCcTen U HoMepa npoTokona otbopa
KaXKaon npobsbl.

6.6 PaboTtbl no 6uotecTMpoBaHUiO W OMOMHOMKAUMM NPOBOAST B
naboparopuun. buotectupoBaHme NPOBOAAT B MOMELLEHMSIX, B BO3QYXE KOTOPOro
He [OIMKHO ObITb TOKCMYHbBIX MapoB, rasoB M Mbinn. TemnepaTtypa BO3gyxa B
noMewleHnn pormkHa Obitb  oT 18 °C po 25 °C, B noMuHOCTaTe Ans
BuoTectTupoBaHMss Ha Bogopocnax — oT 22 °C pgo 25 °C. AtmocdepHoe
AaBneHve OormkHo 6bITb B npegenax ot 84 go 106 klMa (ot 630 go 800 mm pr.
cT.). OcBelleHe B NOMUHOCTATE, UMM 3KBMBANEHTHOM MPUCNOCOBNEHNN C
namnaMmy OHEBHOro cCBeTa And Bogopocnen AomkHo coctaBnatb oT 3000 go
10000 nk. OcBelleHMe noMeweHna Ans  BbINOMHEHUst paboT no
GuonHaMkauum — ecTeCTBEHHOE WM  WCKYCCTBEHHOE, HE OrpaHu4eHo
ocobbiMn TpeboBaHUSIMM.
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7 MNMoAaroToBKa K BbINOSTHEHUIO U3MEPEHUN

7.1 MNMoparoToBKa nocyAabl AnNA oTbopa, XpaHeHUs NPod U npoBeaAeHUsA
ouoTecTUpoBaHUA

[ns ot6opa npob Boabl Mnu Gnuomaccsl BOAOPOCIEN NCMONb3YIOT Nocyay
M3 nonuatuneHa wunn nonuteTpadTopaTtaHa. [Ans otbopa nNpob Henbas
MCMNONb30BaTb NOCYAY C XPOMOBbLIM MOKPbLITUEM.

XKenartenbHo, 4ToBbLI Mocyga M3 nonuaTuUieHa M ctekna gna otbopa
npod wun 6uotectupoBaHus 6blla XUMUMYECKM uYMcTOW. [Ona 3Toro ee
NPOMbIBAIOT PACTBOPOM a30THOW KMUCNOoTbl ¢ maccoBon gonen 10 %. CTeHku
nocyabl OCTOPOXHO CMayMBaloT 3TUM PacTBOPOM, NOCIe Yero Ha 3 4 nocyay
OCTaBnAT, 3aTeM ee TwaTenbHO MpoMbIBaldT BOOOMPOBOAHOW BOAOM,
HENTPanM3ylT pPacTBOPOM MULLEBOM COAbl U MNPOMbIBAKOT 4YeTblpe pasa
ANCTUNNMPOBaAHHOM BoAoW. [1py CUMbHOM 3arpA3HEeHUU Mocyabl, a Takke
HOBYIO NOCyay NPOMbIBAOT BOAOW, 3arOSIHAKT pacTBOPOM a30THOW KUCIOThI
c maccosown gonen 10 % v BblaepXXmnBarT HE MEHEE CYTOK, 3aTeM TLATESTbHO
NPOMbIBAlOT PacTBOPOM COAbl, BOLOMPOBOAHOW U, HE MeHee 4eTblpex pas,
ANCTUNNIMPOBaHHOW BOOOMN.

Ons MblITbS nocyabl He criegyeT nofb30BaTbCs XPOMOBOW CMECHH
(cMecb GuxpomaTa KanmMad M CEepPHOM  KUCMOTbl), CUHTETUYECKUMMU
NOBEPXHOCTHO-aKTUBHbLIMW BELLECTBAMWN U OpraHNYeCKMMN pacTBOPUTENSMN.

Bclo rpasHyto nocyay (3a UCKMIOYEHMEM MEPHOW), UCMONb30BaHHYO Npu
otbope npob6, B npouecce NpobOMOArOTOBKM U MpoOBeaeHUs
BnoTecTMpoBaHMs PEKOMEHOYETCA CTEpUNM30BaTb KUMNAYEHUMEM B TeYeHue
OLHOro 4aca WnNU nomelleHnem (3a UCKNKYEHNEM MEpPHOW) B CYLUUITbHbIN
Wwkad npu temnepatype 160 °C B TeyeHne o4HOro Yyaca.

Uuctyto nocyngy Aans OuoTecTMpoBaHWA XpaHAT C  3aKpbITbIMU
CTEKNSAHHLIMU NPUTEPTBLIMM NPOBKaMN NN 3aBUHYMBAKOLLMMANCS KPbILLKAMW B
3aLUMLLEHHbLIX OT MbIM AWMKax nabopaTOpHOro CTona MNM Ha 3akpbITbIX
nosikax, crennaxax u T.n.

7.2 OTOOp, TPAHCNOPTUPOBKA U XPaHeHUe Npood

[Mpobbl Ang buoTecTnpoBaHUs N BUOMHOUKALMN OTOMpPatOT OAHOBPEMEHHO.

OT160op npob npoBoaat cornacHo NOCT P 51592 n NOCT 17.1.5.05 ¢
MCNonb3oBaHMEM YCTPOWUCTB B cooTBeTcTBMM C TpeboBaHnsmmn [OCT
17.1.5.04. MeTogbl oTOOpa, TPaHCMOPTUPOBKU, XPaHEHMUs, MOATrOTOBKU K
BbIMOSIHEHNIO  BUOTECTUPOBAHUSA  AOSMKHbI  0becneuntb HEeU3MEHHOCTb
cocTaBa Npob B MHTepBarie BpeMeHn Mexay oToopomM nNpod 1 nx aHanmnsom.

[Mpobbl 0OTOMpPalOT BPYYHYHO crneumasibHbIMU MPUCIOCODNEHNAMU NN C
NpUMEHeHNneM aBTOMaTUYeCKUX NMpPoboOTOOPHMKOB, KOTOpble LOMMKHbI ObITb
N3roToBMIEHbl U3 HETOKCUYHOrO Matepuarna.

[na ot6opa npob Bogkl ¢ rMybuHbl oT 0,5 M 1 6onee ncnonb3yoT ByThiNb
C NpmMBsi3aHHOW NPOBKOM, KOTOPYHO NomeLlaloT B pyTnap, nnu npobooTbopHMK

8
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C rpysomMm. dytnsap cHabXeH NeTnen, K KOTOPOW NpuBA3bIBAOT BEPEBKY C
pasMeyeHHbIMWU OTpe3Kkamu, YyKasbiBawoWmMMn nybuHy norpyxeHus. Ha
Tpebyemon rnybuvHe, C MOMOLbLIO, MNPUBA3AHHOM K MpobKke BepeBKy,
BblaeprmBatoT npobky m3 ropna OyTbinun. locne 3anonHeHus ByTbiv BOAOW
(Ha NOBEPXHOCTU BOAbI HE MOABNAOTCA Ny3blpbKN BO34yXa) €e NOAHUMAIOT Ha
NOBEPXHOCTb.

[Mpn oTOope npob wn3MepsalT TemnepaTtypy BOAbl W 3anucbiBaoT
pesynbTaTtbl B COOTBETCTBMM C npunoxeHuvem b. Ucnonb3ytoT TepmMomMeTpsl C
ueHon penenns 0,5 °C. [na onpefeneHns Temnepatypbl HA MeCcTe B3ATUSA
npobbl 1 AM® BoAbl HanMMBAalOT B CKMSHKY, HWKHIOK YacTb TepMomeTpa
NOrpy><atoT B BOAY M Yepes3 5 MYH OTCUHUTBIBAKOT MNOKa3aHus, AepXa TeEpMOMETP
BMECTe CO CKMNAHKOM Ha ypoBHe rra3. TOYHOCTb onpenerneHns coctasnser
(£0,5) °C.

[Mpobbl xenaTtenbHO NOMECTUTb B EMKOCTb C 3aDOPTHOM BOAOW, KOTOPYHO
MEHSIIOT Kaxaple 2 4 unn norpyanTb B BoOy 3a 6OPT B MPOYHON ceTKe, YTOObI
nogaepXmBaTtb NOCTOSAHHYIO MPUPOAHYIO TeMnepaTypy.

Ons 6uoTecTMpoBaHWst oToMpaloT He MeHee 5000 cm® NpupoaHON BoAbl
(M3 Hux pgna OuoTtectupoBaHma Ha gadHmax — 600 cm®,  ans
BuoTecTMpoBaHns Ha Bogopocnsix — 300 cm®, ans 6uoTecTMpoBaHWS Ha
pbibax — 3000 cm®). TMpobbl GMomacchl OTOMPAT U3 MNATEH» LiBETEHWS
NSIaHKTOHHOW CeTblo (BCero Aee npobbl) NyTem nponyckaHus yepes Hee no 10
am°® Boapl, U MOMELLAIT B COCYAbl C NPUTEPTLIMU NPOBKaMM.

Otbupaembin ob6bem pormkeH ObiTb B OBa pasa Oonbwe obbema,
Tpebyemoro ans npuroToBrieHNs pasbaBneHun U XpaHeHUs OCTaBLUErocd
obbema npobbl 4O KOHLA DMOTECTUPOBAHUKSL.

He ponyckaetca KoOHcepBupoBaHMe npo6, npefHasHaYeHHbIX A
BuoTecTnpoBaHus.

Mpobbl ans 6uotecTMpoBaHus nomellarnT B 6aHKM wnu  nakoHbl,
npeaBapuTenbHO ABaXAdbl OnofackMBasa X oTonpaemon BOOOM, 3anOnHAS UX
A0 KpaeB U 3aKpbIB Tak, YTOObI HE ObINO Ny3bIpbKOB BO34yXa nog npobkamum
NN NONUITUNEHOBLIMU KpbllkamMu. [Mpobbl ynakoBblBalOT B AEPEBSAHHLIE
AWMKA ONa nepeHockn npob v npoknagbiBaloT GymMaron vnu BETOLWBLIO U
NoMeLLaroT B XONnoaunbHUK npu temnepartype 4 °C.

BuoTtectMpoBaHue npoBoasaT He no3gHee 6 4 nocne ux otbopa, a B
cny4yae HEeBO3MOXHOCTW MpOBEAEHUS aHanu3a B TeyeHue ITOro cpoka
npoObl BoAbl oxnaxgatT Ao Temnepatypbl oT 2 °C oo 4 °C n XxpaHaT B
TemMHoTe He Bornee 24 4 nocrne oTbopa.

Bce npouenypbl oTOOpa, KOHCEPBUPOBAHWUA W XpaHeHUA Npob AN
buonHgMkauum nNo  PUTONNAHKTOHY  BLIMOSIHAKT B COOTBETCTBMN C
TpaguUMOHHBbIMN MeTo4aMu cornacHo [3].

8 Tpe6oBaHuA K KBanudukaumm onepaTopos
K BbINOMHEHWIO M3MepeHUi n o0b6paboTke WX pe3ynbTaToB OOMyCKakoT

Jimg, € BbICLUM I'IpO(*)eCCVIOHaJ'IbeIM 06pa3OBaHMeM Ui co cpegHnm
9
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I'IpO(*)eCCVIOHaJ'IbeIM O6pa3OBaHVIeM, nmerLine CTax pa6OTbI B
na60paTopvw| HE MeHee TpexX IneT, BnagerLnx TEXHUKOW BuomnHamnkaumm wm
6VIOTeCTVIpOBaHVIF|.

9 BuouHaukauus

9.1 bnonHagukauuto pUToNIaHKTOHA NPOBOAAT B NabopaTtopun B LENSX:

- BepuumKkaLmMm MHTEHCMBHOCTM LBETEHNSA BOAbl BOAOEMA U MOSTyYEHUS
AaHHbIX O [OOMMHUPOBAHUM CUHE3erneHbIX BOAOPOCHen B coobuiecTBe
donTONNaHKTOHa, ornpeaesieHnsi OTHOCUTENbHOro coaepXaHna (gonn B
obLen YUCNEHHOCTU) UX «TOKCUYHBIX» BMAOOB, YTO Heobxogumo Ang
KOHTPOMSA MNPUEMSIEMOCTU pe3ynbTaTOB OLEHKM TOKCUYECKOro BIIUAHUS
dnTOLIEHO30B Ha hopMMpPOBaHNE KaveCcTBa BOAbI,

- onpegeneHnss WU3MEHEHUW YUCIIEHHOCTUM BOLOpOCNen B  Xxone
buoTecTnpoBaHus.

Ob6uwas cxema npoBeaeHnsa paboT ¢ npobamu npueeaeHa Ha pucyHke 1.

9.2 lNMoarotoBka Npob onsa GuonHankaunm no PUTONNAHKTOHY.

OToBpaHHbIi 06bem npobbl Boabl (500 cm®) unbTpyloT uepes
MemOpaHHble unbTpbl € anameTpom nop 1,2 MKM  (Hanpumep,
«Bnagunop»), npu 3TtomMm unbTp nepes MNPUMEHEHMEM MPOMbIBAOT W
KUNATAT B AMCTUNNupoBaHHon Bode B TedyeHne 20 muH. Ocagok KneTok C
dunbTpa KOMMYECTBEHHO MEPEHOCAT B Hebonblune dnakoHbl, UCMOSb3y4
OS5 CMbIBaHUSA ocajka NoSlydeHHbIN punbTpaTt, KOHCEPBUPYOT POpPMannHom
N NpoBOAAT rmapobuonornyecknin aHanna putonnaHKToHa B COOTBETCTBUN C
[3].

OnpenensatoT n perucTpupyroT nokasaTtesu:

- 06Last YncneHHOCTb BOAOPOCHEWN;

- obwas bBuomacca Bogopocnen;

- YUCITIEHHOCTb CUMHE3ENEeHbIX BOAOPOCNEN;

- Bromacca cnHeserneHbIX BOAOPOCNeHn;

- 0ONS BUOOB CUHE3ENEHbIX B 00LLEN YNCITIEHHOCTU BOLOPOCIIEN;

- 0ONSA CUHe3erneHbIX B 00Len buomacce BogOPOCEN;

- BUWOOBOW COCTaBa CUHe3emneHbIX N O0NA «TOKCUYHbIX» BUAOB B OOLLEN
YMCIEHHOCTM N Bomacce BOAOPOCNEN.

9.3.0u€eHKa MHTEHCUBHOCTU LBETEHMSA BOAbI

MHTEHCMBHOCTb LBETEHUS BOAbLI ONpeaenstoT nNo JaHHbIM aHanu3a npob
domTonnaHKTOHa rNo O4HOMY U3 3HAYEHUN:

- oOLen Bromacchl BOOOpOCNEHn;

- Buomacchbl cMHe3eneHbIX BO4OPOCHEN.

OueHKY WHTEHCMBHOCTU LBETEHUS MPOBOLAT COrMNacHoO Ccregyrowmm
3HayeHusM obuien Buomaccbl puUTOMNMAHKTOHA U BUOMAacChbl CUHE3ESEHbIX
BOOOPOCIIEN:

10
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1 O160p Npod

A

Ha aHanma no duTonnaHKToHY Ha Tokcukonornyeckmn aHanus

o6bem npobul 500 cm®, a npm (bnoTtectnpoBaHue) obbem

cunbHOM LBeTeHun 200 cm®. KoH- npo6bl 5000 cv’. Ons 6uoTe-

cepsupytoT gobasnas 40 Y%-Hbin cTnpoBaHuda Ha gadHusax —600

dopmManuH 00 KOHUeHTpauun 4 cm®, anst GUOTEeCTMPOBAHUA Ha

% Bogopocnsx — 300 cm®, ans
buoTtecTnpoBaHna Ha pblbax —
3000 cm®

2 TpaHcnopTupoBka npob

\ 4 v

TpaHcnopTupoBaTb Npooebi TpaHcnopTupoBatb npobbl B

B nabopatoputo nabopartoputo, NOMECTUB UX B
XONoAWNbHUK (Npyn Temnepary-
pe 4 °C)

3 dunbTpoBaHue npob
A A 4

PUNbTPYIOT Yepe3 MeMOpPaHHLIN UNLTP ¢ AMameTpoM nop 1,2 MKm

4 AHanun3 npob

y y
KamepanbHyto 06paboTky npo- OThunbTpoBaHHyO BOAY WC-
BOOAT cornacHo [3] Nonb3yloT AN NOCTAHOBKM
OnoTecToB Ha BOOOPOCHSIX CO-
rMacHO HacTOALMM PEeKOMEH-
aaumam, Ha gadHnaxX n pblbax
cornacHo P 52.24.566

PucyHok 1 - ObLwasn cxema npoBeneHns paboTt ¢ npobamu
- Buomacca oT 10,0 go 99,9 wmr/gm® COOTBETCTBYET WMHTEHCUBHOMY

LBETEHWUIO;
- Buomacca 6onee 100 Mr/ AM® COOTBETCTBYET rMMepLBETEHMUIO.
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9.4 OueHka OOMMHNPOBAHUA CMHE3EeNeHbIX BOOOPOCHEN.

OueHKy pgenawT N0 [faHHbIM O [J0fe CUMHEe3eneHblX B obuen
YUCNEHHOCTM Bogopocrnen wnu B o06wen Ounomacce uTonNaHKTOHA.
CuHeseneHble BOOOPOCNU CHMTAOT JOMUHUPYIOLWMMU, ECIIN OHU COCTaBNSAOT
B obLen yncneHHoctn unm énomacce 40 % u 6onee.

9.5 3anuck pesynbTaTtoB

Pesynbtatbl aHanm3a UTOMMAHKTOHA 3anucbiBaldT B COOTBETCTBUN C
doopmon npunoxenus B.

10 BuotectnpoBaHme TOKCUYHOCTU BOAbI

10.1 OGwKMe nonoxeHus

[ns 6uotectmpoBaHus npob Boabl UCNOML3YIOT ONOTECTHI:

- Ha pakoobpasHbIX (AadHUsX);

- Ha 3eneHbIX BO4OPOCHSX;

- pbibax rynnu Poecilia reticulata Peters (Cyprinodontiformes,Pisces)
corrnacHo pekomeHgaumam P 52.24.566.

[Mepen noctaHOBKOM OMOTECTOB  TecT-OObekTbl  KanubpyrT Mo
YYBCTBUTENBLHOCTN K Ouxpomaty kanus corniacHo TOCT P 54496 wnm P
52.24.566.

Ob6uwas cxema npoBeaeHus pabot ¢ npobamu npueegeHa Ha pucyHke 1.

Boga, ucnonb3yemas ans 6GuotecTMpoBaHus, OOSMKHA MMETb XapakTte-
PUCTUKN MHTEHCMBHOCTUM LBeTeHnd no 9.3.

10.2 BuotectnpoBsaHue npood Boabl Ha AadHUAX

10.2.1 Ona BbinonHeHna 6GuotecTupoBaHMsa npod Boabl Ha AadHUNAX
oToBpaHHbIi 06bem npobbl (600 cm®) dUNLTPYOT Yepe3 MeMOBpaHHble
dunbTpbl ¢ anameTpom nop 1,2 mMkm (Hanpumep, «Bnagunop»), npn aTom
GunbTp nepeq NPUMMEHEHMEM MPOMbIBAOT N KUNATAT B AUCTUNITIMPOBAHHOM
Boae ot 20 Ao 30 MuH. dunbTpaT MCNOMNL3YHOT ANd BUOTECTUPOBAHMSI.

10.2.2 buoTtecTtmnpoBaHue npoeoadaT Ha gadHusx Daphnia magna Straus
(Cladocera, Crustacea) cornacHo pekomeHgaumnsm P 52.24.566 (nogpasaen 6.1).

10.2.3 no pesynbTaTaMm OGMOTECTUPOBAHUS PACCUYUTLIBAKOT M3MEHEHMS
rmbenun B aHannanpyemon npobe OTHOCUTENbHO KOHTPOSIbHOW B MpoueHTax
cornacHo P 52.24.566 (nogpasaen 6.1), ucnonsays dopmyny 6.2.

10.2.4 OueHKy cTeneHm TOKCcMYHOCTM npob Boabl B OMOTecTe Ha
AadoHMAX Npy 3KCnoanummn o 96 4 NpoBoaAT, Ucnonb3ys Tabnvuy 1.
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Tabnuuya 1
OueHka TOKCMYHOCTM Npob BOAbl HA AadOHMAX N3meHeHuns rmbenu B
aHanuanpyemon npobe
Obwas JetanbHas Py P -
OTHOCUTESIbHO KOHTPOSIbHON,
%
TOKCUYHOCTb OTCYTCTBYET HeTokcnyHasa o 25 Bkntou.
He okasblBaeT ocTporo ManoTokcunyHas Cs. 25 go 35 Bkntou.
TOKCW4YeCKOro AenCTBUS CpefHeToKcHYHast Cg. 35 o 50 Bktou.
OkasbiBaeT ocTpoe
P BbicokoTokcu4yHas Cg. 50 no 100 BKkntOM.
TOKCHYEeCcKoe AencTemne

10.3 BuortectnpoBaHme npob BoAblI HA BOAOPOCNAX

10.3.1 B ©BnoTecTte MCnonb3ylT 3efieHble MNPOTOKOKKOBbIE BOLOPOCNU
Scenedesmus quadricauda (Turp.) Breb. unn Chlorella vulgaris Beijer. Cywu-
HOCTb MeToda 3akntodaeTca B onpenerieHMn TOKCUYHOCTU aHanmsnpyemown
NpoObl N0 M3MEHEHUIO NITIOTHOCTU (YUCINEHHOCTU) KNETOK BOLOPOCNEN OTHO-
CUTESIbHO KOHTPOSbHOW Npobbl NpU 3KCno3numm B TedeHne 96 4 npu nocTto-
SIHHbIX OCBELLEHN U TemnepaTtype.

Mcnonb3ytoT KynbTypy, HAXOAALWYOCS B 3KCMOHEHUManbHOM cTagum po-
cta (ot 3 go 5 cyT nocne nepecena). [lepeces genatoT peryndapHoO oanH pas
B 7 CyT AN nogaep>kaHnsa 3KCnoHeHUuanbHon cTagnmn pocta BOOOPOCHEN.

[Mepeaq 6GuoTecTMpoBaHMEM NPOBEPAOT Temnepatypy dunbTpaTa,
aosogdatr ee o temnepatypbl oT 18 °C pgo 25 °C. Peakumio cpeobl (pH)
N3MEPSIOT, HO HE KOPPEKTUPYIOT.

10.3.2.CTaBaT ceputo aKCNepnMeHTOB ¢ npobamu ucnbiTyeMon BoAbl U
OLHY KOHTPOSbHYK ceputo. [ 9TOro B CTEKNSAHHbIE MSTIOCKOAOHHbLIE KOJSObI
BMECTUMOCTbIO 250 cm® HanmealoT no 100 cM® KOHTPONbLHOM (auctunnupo-
BaHHou ¢ pH ot 7,0 go 7,5) n no 100 cM® KaXKa ol NpoObl UCNbITYEMOWN BOAbI.
[MTOBTOPHOCTL oOnpedenieHna Ons BCEX Cepun TpexkpaTHas: BOLY KaXKaow
npobbl HanNMBaKT B TPX KONOBLI.

B kaxayto n3 tpex konb nunetkon [o6aBnsitoT KOMMOHEHTblI NUTaTESNb-
HOW cpefpl, @ UMeHHO, no 0,1 cM® Kaxaoro KOHLLEHTPUPOBAHHOIO PacTBOpa
peakTMBOB B Nnopsiake nx pacnonoxeHus B Tabnuue .1 (npunoxexune IN). Co-
aepxumoe konb nepemeluvBaloT M 3aceBaloT BOAOPOCIEBON CYyCMNEH3NEN N3
nabopaTtopHon KynbTypbl, Ao6aBnsss BO Bce Konbbl oanHakoBble OOBHEMbI
CYyCMNEH3MM BOAOPOCHEN C TaKUM pacyeToM, YTOObl YNCNEHHOCTb B MOSYyY€EH-
HO aHanuaupyemoit npobe Gbina B Npedenax oT 25 Ao 50 Thic. kn./cm®.

10.3.3 O6BbeM cycneH3nn KNeToK paccyuTbiBalOT npenBapuTenbHO ne-
pea Havarnom akcnepumMmeHTa. Hanpumep, npu McxogHoOW YUCIEHHOCTU KNETOK
B KyNnbType Bogopocnei 2,5 mMnH. kn./cm® Bo Bce konbbl cneayet fo6aBuTh
no 1 cm® BOOOPOCNEN KynbTypbl, TOrda B Kaxgon konbe aHanusmpyemomn
NPo6bl YNCIIEHHOCTb KNETOK COCTaBUT 25 ThIC. Ki./cM°.
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Konbbl nepemelnBaloT BCTPAXMBAHMEM U ONPeSEeNnsatoT NoMyyYmBLLYIOCH
MCXOOHYIO YMCNEHHOCTb KNEeTOK Bogopocrien B Kamepe [opsieBa. B kaxagou
Konbe nogcyeT NOBTOPAIOT TPUXKAbI.

Mocne noacyeTa coaepXxnmoe Kond BHOBb NepemMeLlmBaloT, 3aKpbiBaloT
CTEPUINbHbIMU BaTHO-MapfiEBbIMM NMPOOKaMM UK CTEPUNBHBIMW KONMNavykamm
N3 antoMMHMEBON POSbIv N YyCTaHABNMBAIOT B JIIOMMHOCTAT.

TemnepaTypy B ntoMuMHOCTaTe noggepXusatot B npegenax ot 22 °C oo
25 °C, ocseleHHocTb oT 3000 go 10000 nk, npu KpyrriocyTo4YHOM OCBelLle-
HUM N CUCTEMATUYECKOM OAWMH WNW OBa pas3a B CYTKM NepemMellnBaHuu
BCTPAXNBAHMNEM.

[onyckaeTcst Ucnonb3oBaHWe Konb MeHbLuein emkocty — 100 cm® n 50 cm®,
npy 3TOM 00BbLEM KOHTPOJSTIbHOW N UCMbITYyeMOM NpPob COCTaBUT COOTBETCTBEHHO
50 cM® 1 25 cM>, 06bEM KaXKAOrO KOHLEEHTPUPOBAHHOTO pacTBOpa peaKkTUBOB
nUTaTeNibHOM cpebl COCTaBUT COOTBETCTBEHHO no 0,05 cm® 1 0,025 cm®, 06b-
€M BOLOPOCIIEBON CYCMNEH3UN TaKKe YMEHbLUAT COOTBETCTBEHHO, YTOObLI YnC-
NEHHOCTb KIEeTOK B KaXKIoW konbe cocTtaBuna oT 25 4o 50 Tbic. ki./cv®.

10.3.4 [1na onpeneneHnsa YMCrieHHOCTU KIeTOK Bogopocren kamepy [o-
psieBa npeaBapuTenibHO HaKpbIBAKOT MOKPOBHBLIM CTEKINOM U NPUTUPAIOT ero Ao
obpasoBaHusa pagyXHbIX Korewy nHTepgepeHumn. locne aToro BOAOPOCNN B
konbe nepemMeluMBaloT, NMUNETKON BHOCAT MO OAHOW Kansie MpOou3BOSIbHOIO
obbema Ha BEPXHUN N HWKHUI Kpasi NOKPOBHOIo ctekna. Nocne Toro, Kak Ka-
Mepa [opsieBa 3anonHUTCA BOAOPOCHIEBOM KyrbTypoW, e€e rnomeLlaroT nog
00BbEKTMB MUKPOCKOMA M NOACHUTLIBAKOT YMCHO KNETOK B 25 Bonblunx KBagpa-
Tax npu yBenuyeHnn obbektmea mukpockona 20x n okynsapa ot 10x go 15x.

PacueT konuuecTBa KneTok Bopopocnei X, kn./cM®, npoussoasT no
doopmyne

X=m-10°, (1)

roe m — 4Yucrno KreTok no BceMy Mosto Kamepbl;
10° — k03apMLMEHT nepecyeTa MM° B CM°.

10.3.5 ExxegHeBHO 4vepes 24, 48, 72 n 96 4, B OOHO M TO XXe BPeEMSA CYTOK B
KOHTPOJSIbHbIX M OMbITHbIX KONBax NpoBOAAT NOACHET YUCHEHHOCTU KMETOK B
kamepe ['opseBa. Yepes 96 4 akcnosmumm buotecTupoBaHue npekpaLLatoT.

10.3.6 PaccuntbiBalOT CHWXEHWEe YNCNEHHOCTU KIeTOK BOOOPOCHEN OT-
HOCUTENbHO KOHTPOSNbHOM Npobbl A, %, B Te4eHne Bcen akcnosmummn (ot 24
0o 96 4) no popmyne

_ XK—XaH.

A Xk

100, (2)

roe X, — cpeaHeapudmeTmyeckoe 3Ha4eHne YNCIIEHHOCTM KNeTok
BOJIOpOCIeli B KOHTPOIbHOI Npobe, Kn./cMm®;
Xan — CpeOHeapmudmMeTMYecKoe 3HaYeHe YNCNEHHOCTU KINETOK
BOJIOpOCIEl B aHanmaupyemMon npobe, kn./cm>.
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10.3.7 OueHKy cTerneHn TOKCMYHOCTU npob Boabl B BuoTecTte Ha BOAO-
pocnax npu akcnosnumm o 96 4 no NOCT P 54496 npoBogsaT, UCNonb3ys
Tabnuuy 2.

PaHxnpoBaHue B Tabnuue HOCUT yCroBHLIM XapakTep. Hanbonee Hagex-
HOW SIBMSIETCSA OLlEHKA OCTPOro TOKCUYECKOro AEWCTBUS, O Hanuynum KOTOPOro
CyOsT NO CHWXXEHUIO YNCIIEHHOCTN Bogopocnen B onbiTe Ha 50 % n 6onee no
CpaBHEHUIO C KOHTPOMEM 3a 72 4 akcriosumumn. CrnegyeT OTMETUTb, YTO cornac-
HO HEKOTOPbIM HOPMATUBHbLIM JOKYMEHTaM, B YaCTHOCTU METOAMKN [2], yrHe-
TEHWe pocTa BOLOPOCHEN y4nTbiBaOT Npu nameHeHnsx 50 % n 6onee. Peko-
meHayemoe TOCT P 54496 petanbHoe paHxupoBaHue (cM. Tabnuuy 2) 6onee
MHPOPMAaTUBHO.

Tabnuuya 2
OueHka TOKCMYHOCTM Npob BOAbI HA BOAOPOCHSAX CHWXeHne YNCNEeHHOCTN KNeTokK
O6was JeTtanbHas BOJOPOCNEN B aHanM3npyemomn
npobe oTHOCUTENBHO
KOHTpONbHOW, %
TOKCUYHOCTb OTCYTCTBYET HeTokcnyHasg o 10 Bkntou.
He okasbiBaeT ocTporo CnaboTokCcu4Has Ot 10 go 25 Bkntou.
TOKCUYECKOro gencreus ManoTtokcunyHas Ot 25 po 35 Bktou.
CpeaHeToKCUYHas Ot 35 go 50 Bkntou.
OkasblBaeT ocTpoe BbicokoToKCn4Han OT 50 go 100 Bkntou.
TOKCUYECKOEe AencTBmne

[ONONHUTENBHO MOXHO WMCMNONb30BaTh MoKa3aTenu CKOPOCTM pocTa
BOOOPOCNEN, a TaKkKe nokasaTenv, XapakTepusytowmne Xon KpUBon U3MeHe-
HUM YMCITIEHHOCTU KIIETOK BOAOPOCNEN BO BPEMEHMU, MOCKONbKY M3MEHEHUS
MOFYT Pa3BUTLCS B pa3sHble CPOKU SKCMO3MLUKM U K KOHLYY €€ MOryT HE BbISB-
naTbes.

B pesynbTate GuotecTMpoBaHUs MOXET NPOUCXOAUTb HE YrHeTeHue, a
CTUMynAUMA pocTta Bogopocrnen. Ecnu 3a 96 4 nony4aloT gaHHble, yKa3blBa-
IoWMe Ha CTUMYNALMIO POCTa YUCIIEHHOCTU KNeTOoK BOOOPOCHEN, TO MPOBO-
AAT pacyeT no goopmyre (2) ona NpoAoIHKUTENBHOCTN DMOTECTUPOBAHNSA, KO-
roa agodekT cTumynaumm pocta ewle He Habnoganca no FOCT P 54496.

[loNONHUTENbHO aHaNM3nPYT XapakTep KPUBOW 3aBUCUMOCTU U3MEHE-
HUW POCTa BOOOPOCHEN OT BPEMEHMU, pacCUNTbIBAs U3BMEHEHNSA Yepes Kaxable
CYTKM B MPOLEHTax K MCXOQHON YMCNEHHOCTWN MO CPaBHEHUIO C KOHTposieM. [ng
OLLEHKM CTENEHM TOKCUYHOCTU Takke NCMNoNb3yoT Tabnuuy 2.

[laHHble BUOTECTMPOBAHUSA Ha BOOOPOCHAX U APYrnX TecT-obbekTax pe-
MCTPUPYIOT N 3anucbiBalOT B COOTBETCTBMM C dopmamu Tabnuy [[0.1-0.3
(npunoxenune [).

10.3.8 Pe3ynbTaTbl 6GUOTECTUPOBAHNA HA BOOOPOCIHISX CUMTAIOT MpUem-
nemMbiMU1, eCnn BbINOSMHEHLI crieaytowmne TpebosaHna no NOCT P 54496:
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- KynbTypa npu kannbpoBke 4yBCTBUTENBHOCTM COOTBETCTBOBAsa ycTa-
HOBEHHbIM TpeboBaHUAM;

- YNCNEHHOCTb KMNEeTOK BOAOPOCIIEN B KOHTPOSME yBennyunacb B TpU U
bonee pasa 3a 96 4 3KCNo3nuum;

- KonebaHus TeMNOB pocTa KMEeTOK BOAOPOCHEN B KaXOom U3 Tpex no-
BTOPHOCTEWN B TEYEHNE DMOTECTMPOBAHNS AOMKHbI ObITb HE Bonee 5 % OTHO-
CUTENbHO NX cpeaHeapnPMeTUYECKOro 3Ha4YEeHUs;

- N”3MeHeHne pH B KOHLE 3KCNepuUMeHTa He N3MEHUIOCL Bonee 4yemM Ha
1,5 en.

10.4 bBunotecTnpoBaHue Ha pbibax

BroTtectuposaHmne npoogdat Ha pblbax rynnu Poecilia reticulata Peters (Cy-
prinodontiformes,Pisces) cornacHo pekomeHaaumsam P 52.24.566 (nogpasaen 6.6).

11 BuotecTupoBaHme Npob Guomaccol Boaopocreun

11.1 MpuHUuMN meToAa

C uenblo OLEHKN TOKCUYHOCTU NPUPOAHOro hutoueHo3a npoBoadaT bumo-
TecTMpoBaHue npob Omomaccbl BOLOpPOCNEN C paspyLleHHbIMU KreTkamu
(O4Ns BblAENEHNS BHYTPUKIETOYHbIX TOKCMHOB), FOTOBAT cepuio pasbasneHni
dunbTpaTa MU CYMTAKOT, YTO MOSTIydEeHHAss TOKCUYHOCTb COOTBETCTBYET YMC-
NEeHHOCTU KNeTOoK BOAOPOCIen B npobe.

Ons ©OunotectnpoBaHma npob OGuomaccel BoAopoOCHen AONyCTUMO
ncnonb3oBaHMe 0gHOM MEeTOOUKN — Ha JadHUSAX.

11.2 OT60p, NnoaroToBKa Npob6 U npoBeaeHne 6MoTecTUpOBaHUA

11.2.1 Obwas cxema nposeaeHnsa paboTt ¢ npobamm Guomacchbl Boao-
pocCrien npueegeHa Ha pUcyHke 2.

11.2.2 N3 nsATEeH uBEeTEHNA OTOMPAtOT NSIAHKTOHHOM CETbIO (MENbHUYHOIO
rasa Ne 70 vnu ewwe 6onbLuimx Homepos no [3]) ABe oanHakoBble Npobbl BMO-
Macchbl He MeHee 1 AM® nyTem nponyckaHust Yepes ceTb no 10 am® unu Gonee
Boabl. [Mpobbl NomMelaoT B cocyabl ¢ nputepTbiMu npobkamu. Mpobbl He
KOHCEPBUPYIOT.

OpgHy npoby ¢ BGuomaccon MOMeELLarT B MOPO3USbHYKD Kamepy XOono-
AUnbHUKa Npu TemnepaTtype MuHyc 18 °C ans noarotoBku kK buotecTnpoBa-
HWIO, @ BTOPYIO MOMELLAT B XONOAUNbHUK Npu TemnepaType 4 °C ansa noa-
cyeTa KrneTok B buomacce BOAoOpOCrieN C NOMOLLbID BronHamnkaumm no uTto-
nnaHkToHy. O6e nNpobbl AoCTaBnsAT B labopatoputo.

11.2.3 B npobe n3 MOpPO3UNbHON Kamepbl paspyllaloT KrAeTKu nytem
TPEXKpPaTHOro 3amopaxueaHusi npu temnepaTtype MuHyc 18 °C n ottanBaHus.

[Mocne TpeTbero oTTanmBaHna duomaccy pasbaBnsaloT BOAOW B ABa pasa,
MCNonb3ys HETOKCUYHYIO BOAY M3 3TOro Bogoema (Hanpumep, rno pesynbtartam
16
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buoTectTupoBaHMs Ha AadHusx). Ona yoaneHna paspylleHHbIX KINeToK pas-
BGaBreHHy0 Maccy punbTpyoT Yeped MeMOpaHHbIN UbTP C AMamMeTpoM nop
1,2 MKM. [lonyYeHHbIn unbTpaT NCMOMb3YT Ans BMoTeCTUPOBaHMS.

11.2.4 bnotectupoBaHue dunbTparta NPoBOAAT Ha AadOHUSX COrnacHo
10.2. dunbTpaT aHanusnpyemon npobbl pasnuBatoT No TPEM CTakaHam, npu
9TOM 06bEM XMOKOCTU BO BCEX CTakaHax AOSMKEH ObiTb OANHAKOBLIM. B kax-
Abln cTakaH caxatoT no 10 gadHun.

[Mpn OTCYTCTBMM TOKCUYHOCTM paboTbl NpekpallarT, genas 3anucb 06
OTCYTCTBME TOKCUYHOCTM (PUTOLIEHO3a B COOTBETCTBUM C hopMOon Tabnuupbl
0.4 (npunoxenue ).

[Mpn obHapyXeHUM TOKCUYHOCTU FOTOBSAT AOMOSTHUTENBHYH CEpUo pas-
G6asneHun Hanpumep B 2, 5, 10 u 1.4. pa3. buotectnposaHme npoBoaAT A0
NONy4YeHUs HETOKCUYHOrO pasbaBneHuns. Yem Gonblue KpaTHOCTb pa3basne-
HUS, HeobxoamMmas ans HaxoxaeHnsa 6e3spegHoro pasbaBneHusi, TEM Bbille
TOKCUYHOCTb UCMbITyeMOM NPoobbl.

11.2.5 lMNpoBogAaT noacyeT KNeTok B npobe Bnomacckl BOAOPOCHEN, Xpa-
HUBLLENCS B xoroaunbHuke (npumep cm. 11.4). [ins atoro gosoast 6buomaccy
Bogopocnel o 2 AM®, u NpoBoaAAT GUOMHAVKALMIO MO PUTOMNAHKTOHY B CO-
OTBETCTBMM C pa3gesiom 9. Pe3ynbTaThl MCNOSMb3YOT A5 YCTAHOBMNEHUS CBA3U
TOKCUYHOCTU punbTpaTa C YUCINEHHOCTLIO KNeTok Bogopocnen (cm. 11.4).

11.2.6 OUeHKYy TOKCUYHOCTUN (PUTOLEHO3a C BblOeNeHNeM BHYTPUKNETOY-
HbIX TOKCMHOB B BOAHYK cpedy NpoBoAAT crefywouwmm obpasom. Haxogat
6e3BpeaHyl0 KpaTHOCTb pa3baBneHus Npobbl 1 ANg NOCNeaHero « TOKCUYHO-
ro» pasbaBneHus paccyMTbiBalOT COOTBETCTBYHOLLYH YUCIEHHOCTb KIEeTOK
BOOOpPOCNEeN Mo faHHbIM BUMOMHOMKauuKM C ydeToM Bcex pasbasneHun. Uc-
NOSIb3YIOT Ba OCHOBHbIX MOKasaTens, XapakTepusyLwmx TOKCUMYHOCTbL Mac-
Cbl BOOOPOCHEN:

- YACNEHHOCTb BOOOPOCHEN B MakcumarbHO pasbasneHHon npobe, oka-
3aBLUENCS HETOKCUYHOMN;

- YACNEHHOCTb BOOOPOCHEN B MakcumarbHO pasbasneHHon npobe, oka-
3aBLLENCHA TOKCUYHOW.

11.2.7 ConocTaBnsT CTENeHb TOKCUMYHOCTU Buomacchbl BOOOPOCIEN C
TOKCUMYHOCTbIO BOAbI, OTOOpaHHOM Ha TOM e yyacTke BogoemMa (BepTukanu,
CTBOpE), ANSA 3aKNYEHUST O BO3MOXHOM BbleNeHnUn TOKCMHOB Mpu paspy-
LLIEHMN KIEeTOK BOAOPOCIIEN NPUPOAHOro oUTOLLEHO3A.
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1 OT160p Npob Buomaccel Bogopocnen

N3 naTeH uBeTeHMs OoTOMpPaloT MMAHKTOHHOW CeTbio [Be OAMHAKOBblE NPOObI
6uomacchl He MeHee 1 AM®, myTemM nponyckaHus Yepe3a ceTb no 10 am> unu Gonee
BoAbl. [Mpobbl nomeLLarT B cocyabl ¢ nputepTbiMu npobkamu. Npobbl He kKoOHCepBu-
pytoT. OgHy npoby ¢ Guomaccon nomeLlarT B MOPO3USbHYH KaMepy XONoaunbHUKa
npu Temnepatype MuHyc 18 °C ans nNoaroToBkM K BMOTECTMPOBaHWUIO, a BTOPYH MO-
MeLLaloT B XoNnoaunbHUK Npu Temnepatype 4 °C ans noacyeta knetok B buomacce
Bogopocnen cornacHo [4]. O6e npobbl gocTaBnAT B TlabopaTtoputo

2 PaspyLueHune KrneTok Bogopocnen

\ 4

PaspyLatoT kneTkM Maccbl BOAOPOCNEN MyTEM TPEXKPATHOIO 3aMOpaXKMBaHUS-
oTTamnBaHus Npu TeMmnepaTtype MuHyc 18 °C

3 PasbasneHue

\ 4

OTTasBLUy0 Maccy Nnocne TpeTbero 3amopaxnsaHus pas3tasnsaoT BoAOK B ABa pa3a

4 dunbTpoBaHue Npod
A

PasbaBneHHyto maccy QunbTpyloT Yeped MemMOpaHHbI oUNbTp C AMamMeTPOM Nop
1,2 MKM

5 brnoTecTtupoBaHue

A

BuotectnpoBaHmne npoBogaT Ha gadHusax cornacHo 10.2. Mpu oBHapyKeHUn TOKCUY-
HOCTM FOTOBSAT AOMNONHATENBHYIO ceputo paszbasneHun, Hanpumvep B 2, 5,10 n T.4. pas.
BruoTtectnpoBaHne npoBOAAT A0 NOMy4YEeHUss HETOKCUYHOrO pa3baBreHus.

[na nocnegHero TOKCUYHOro pa3baBneHns paccYnTbIBAKOT COOTBETCTBYHOLLYHO YMUC-
NEHHOCTb KIeTOoK BOAOPOCHEN ¢ y4eToM Bcex pasbaBneHui, UCNonb3ys pesynbTaThbl
noacyeTta KneTtok B GBuomacce Bogopocrnen

PucyHok 2 - ObLwas cxema npoBegeHnsa pabot ¢ npobamu Gnomaccsl
BOOOPOCIEN

[MokasaTenu 3anucbiBatoT No popme Tabnuubl [1.4 (npunoxenune [1).

Tokcn4yHOCTb BMoMacchl BOOOPOCHEN yKa3biBaeT Ha TO, YTO UMEHHO BO-

Aopocnv 00ycrnoBnMBaOT TOKCMYHOCTb BOAbI B 00CcneayemMoM BOAOEME.
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11.3 NMpuroToBneHue pasdasneHun punbTpaTa GUOMaAcChbl Boaopocnen

[MpurotosneHue pasbasneHnn ounbTpata (cm. 11.2.3) BbINOMHAOT Npu
KOMHaTHOW TemMmnepatype. YacTb hunbTpaTta oCcTaBnaoT A9 XpaHEHNSA B XO-
noaunbHUKE Ha criydan NoBTOpPHbIX 6oree geTanbHbIX pa3baBneHun (Cm. pu-
CYHOK 2).

B kauyecTtBe pasbaBnsowen BoAbl MCMNOMNb3YKT NPUPOOHYIO BOAY W3
YCMOBHO YMCTOro yyactka obcrnegyemoro Bogoema, Hanpumep, sogy npobsbl,
B KOTOPOM TOKCUMYHOCTb He Oblnia BbisiBieHa B xoae OuoTectupoBaHud. B
npouecce NPUroToBreHnsa pasdbasneHnin Npodbl T aTenbHO NepemMeLLmBaltoT.

Ans npurotoBneHna pasbaBreHnn Npous3BOSIbHO 3ajaHHble O6beMbl
dunbTpaTa OTMEPAOT MEPHBLIM LUUANHAPOM UM MEPHON NUMNETKOWN, NepeHo-
CAT B cocyA aAns pasbasneHus, npyu 9ToM o0bem nocyabl AOSHKEH NPUMEPHO
Ha 1/3 npeBbiwaTb 06bEM 3agaHHOro pasdasreHusi, n gobasnawT pasdas-
NALLYI0 BOAY.

Kak BO BpeMsa npurotoBneHus pasbaBneHun, Tak U nNpu Mx XpaHeHumu
nocyay 3akpblBaloT npeaBapuTenbHo nogobpaHHbiMM Npobkamu 1 cHabxatoT
HEeCMbIBaEMbIMWN BOAOW HAAMNMUCAMM O KpaTHOCTU pa3baBneHus.

Bbibop kpaTHOCTM pasbaBneHun punbTpaTta Nnpon3BonbHbIN. Pekomen-
AyeTcsl BHavarne npurotoBuUTb TPU UNK YeTbipe pasbaBneHus: Hanpumep, B 2,
5, 10 n 20 pas. Npn HeobXoANMOCTUN FOTOBAT U aHANU3NPYIOT AOMNOSTHUTENb-
Hble 6ornee geTtanbHble pasbaBneHus.

11.4 MNMpumep BLINONMHEHUA paboT ¢ Guomaccon Bogopocrnen

Mpoba 6uomacchl Bogopocnen otobpaHa B OKTAOpe Ha OOQHOM U3 HOX-
HbIX BOAOXPaHUNNLL,.

[ns otbopa ucnonb3oBaHa MNMA@HKTOHHAsS CeTb, Yepe3 KOTOPYK npony-
LeHo no 15 AM® NpMpoAHOI BoAbl U3 NATHA LiBETEHUS, YTOBbI NOMY4UTb NPo-
6bl Gromacchl no 1 am®>.

[ns nogcyeTta KneTok B Buomacce BOAOPOCHEN UCMONb3oBaHa Kamepa
HaxoTTa. buuomaccy gosenu o 2 ,cuv|3, HO OHa OKasasiacb OYeHb KOHLEHTPU-
poBaHHOW, NoaTomy npoby pasbasunu elle B ABa pasa, T.e buomaccy pas-
BGaBunun B YeTbipe pasa.

Mpu nofcyeTe YUCIIEHHOCTU KNETOK NOMyYeHO 3HayYeHue a, ThiC. KI./cMm>,
4yTO C ydeToM pasbaBrieHnss COOTBETCTBOBANO WCXOLHOW YUCNEHHOCTU
4a, Tbic. Kn./cm>.

[Mpoba onsa npoBefeHns GuotecTMpoBaHus Bbinia TPMXKAbl 3aMopoXeHa
n oTTasiHa, pasbasneHa B ABa pa3a 1 3aTeM OoTunbTpoBaHa. [onyynsLuni-
cs hunbTpaTt ganee ncnonb3oBaH ans onotecTMpoBaHnsa ¢ pasdaBneHnsaMM.

Mpn OnoTecTMpoBaHUN BbISIBIEHA TOKCUYHOCTL MNpu  pasbaBrneHuu
dunbTpaTta B 2, 5, 10, 15 pa3 (nepBoe pasbasneHne nepen unbTpauymen
yuTeHo). dunbTpaT, pasddasneHHbin B 20 pas, okasancs HeToKCUYHbIM. Cne-
aoBaTenbHo, 6e3BpeaHas KpaTHOCTb pasbaBneHus — B 20 pas.
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dunbTpaT, paszdaBneHHbIn B 15 pas, okasancsa B COOTBETCTBUN C Tabnuuen
2 MarnoTOKCUMYHbIM (Npu BruoTtecTupoBaHun rmbene gadpHuin coctasmna 30 %).
JTa CTeneHb TOKCUMYHOCTM obycrioBrieHa unbTpaToM, NOSlyYeHHbIM B Xode
00paboTkM onpedeneHHoro 4vmcra KreTok BOOOPOCMEN, COOTBETCTBYIOLLENO
MakcMmarnbHO pasbaBnieHHoOMYy ubTpaTy, MPOSIBUBLLEMY TOKCUYHOCTb, T.€.
npu 15-kpaTHOM pasbaBneHnn. PacyeT umcneHHocTu knetok YK(P), kn./cm®,
npw pasbaeneHun B 15 pas, npoBoasT no dopmyrne

_4YK )_4a
UK(P)=—" s =g 3)
roe YK(M) - yncneHHoCTb KNeTok B ucxogHon npobe dbnomaccsl, kn./cm>;

KP - kpaTHOCTb pa3baBneHus, pas.

Takmum obpa3omM, TOKCMYHOCTb ounbTpaTa, pasbasneHHoro B 15 pas, co-
OTBETCTBYET YNCNEHHOCTU KNeToK Bogopocnen 4a/15.

12 OueHKa TOKCUYECKOro BIusHMA  duToLeHO3a Ha
cdopmupoBaHue kauectsa NBC

12.1 OuUEeHKy TOKCMYecKOro BnusHuUA utoueHo3oB Ha kadectso [1BC
AenawT no gaHHbiM 6UMOTECTMPOBAHUS TOKCMYHOCTM MPUPOLAHON BOAbl C
y4eToM pe3ynbTaToB rmgpobnonornyeckoro aHanmsa n gaHHblX HabnogeHumn
["CH no 3arpsi3HeHHOCTW.

12.1.1  OueHka cTeneHnm TOKCUYHOCTM nNpobd no pesynbTatam
NpoBedEHHOro0 OMOTECTUPOBaHUA SBMSIETCA  3KCcnepTHoW. Ee pgenator,
Ncnonb3ys pesynbTaTbl perMcTpaunmn nokasartesien TOKCUMYHOCTU U Tabnuubl
CTEMNEHU TOKCUYHOCTU (CM. Tabnuupbl 1 1 2).

OueHky npoBoanT crneumanuct C  y4eToM 3aKOHOMEPHOCTEWN
pearMpoBaHns, OCODEHHOCTEN KU3HEOEATENbHOCTM WUCMONb30BAHHbLIX TECT-
0OBLEKTOB.

12.1.2 lpn ncnone3oBaHun Habopa dmoTecToB (Bogopocnu, gadHuu,
pbIObl) OBLLYHO OLIEHKY TOKCMYHOCTU BbIBOLSAT, UCXOOS U3 CriedytoLero: ecnm
X0Ts1 6bl B OOHOM M3 BnoTectoB Npoba okasbiBana TOKCUYEeCKoe AenCTBue,
€ee cuMTalT TOKCUYHOW. Pe3ynbTaTtbl pasnMyHbix GBUOTECTOB MOryT HE coBMa-
AaTb BCreAcTBME pasfinymMim B YYBCTBUTENbHOCTU TECT-OOBEKTOB K TOKCUYe-
CKOMY BO34encTeuio [4].

[MpnopnUTETHLIM B OUEHKE pe3yrnbTaTtoB OmoTecTupoBaHWa no Habopy
BunoTecToB aBnseTca 6uoTecT Ha gadpHuax no P 52.24.566.

12.2 [aHHble BbINOMHEHHbLIX 3KCMNEPUMEHTOB MO YCTAHOBIIEHMUIO TOKCUY-
HOCTM UCMbITyeMoONn Npobbl BOAbI 1 BMoMacchl BOOOPOCIIEN 3anucbiBaloT B CO-
oTBeTCTBUM C hopMamu Tabnvy [0.1-0.4 (npunoxeHne [).

12.3 [daHHble  rmgpobuonormyeckoro  aHanmMsa  noaTBepXXaatoT
WHTEHCUBHOE LBETEHNE BOAbl U NpeobnagaHne B GpUTOLEHO3E CUHE3ENEHbIX
BOZOPOCHEN Nnpu yCNoBUAX, YTO:
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- Buomacca UTONMNAaHKTOHa W/uUnn cMHe3eneHbIX BOAOPOCIeN COOTBET-
CTBOBann MHTEHCUBHOMY LIBETEHUIO, €CNN €e 3HadeHne coctaensno ot 10,0
0o 99,9 mr/amM® unu runepuBETEHUNIO, eCIM ee 3HAYeHWs COCTaBnANM Gonee
100 mr/gm®;

- CUHe3eneHble Bogopocnun 6biiv JOMUHMPYIOLWEN rpynnon B dutoue-
HO3€e B Criydae Korga ux 3HadeHue coctasnsno He meHee 40 % obLien Ync-
NeHHOCTMN Bopopocren .

12.4 [Ins oueHKM TOKCUYHOCTM BOAbI UCNONb3YIOT AaHHble HabnoaeHumn
'CH no 3arpsasHeHHOCTN, ncxoaa n3 OonyweHNa O Hanmymm unm oTCcyTCTBUN
B3 n 3B3 no kputepmnam, npuHAaTbIM B cucteme moHutopuHra NBC Pocrua-
pomeTa [5]. Bogy cuuTtaloT yCNOBHO TOKCUMYHOM, €cnu npu XMMMUYECKOM aHa-
nun3e BbISIBMEHbI cneaytowme kputepun B3 nnm 9B3:

- YBENUYEHME KOHLIEHTpaUMN 3arpAsHALWMX BelwwecTB 1-ro, 2-ro knac-
coB onacHocTu, npesbliwatowmx MNAK B 3-5 n 6onee pas;

- YBENUYEHME KOHLIEHTPaAUMN 3arpAsHAOLWMX BelecTB 3-ro, 4-ro knac-
coB onacHoctn B 10 n 6onee pas;

- CHWKEHME KOHLIEHTpauun pacTBOPEHHOro B BOAE KMcnopoga Ao 3Ha-
yeHuit 3 Mr/am® u Huxe.

[Mpn otcyTcTBUM KpuTepueB B3 n OB3 Boay cumtaloT YCNOBHO HETOK-
CUYHOMN.

12.5 B pesynbTaTe BbINOMHEHHbIX paboTt (cM. pasgensl 10 n 11, 12.4)
BO3MOXHbl 4eTbipe cuTyauum (CcM. Tabnuuy 3), aHanuM3 KOTopbIX AaeT
OCHOBaHUs ONs 3aKMio4YeHNN 0 TOKCUMYHOCTU BOAbI - YXYALIEHUN ee KavyecTBa,
obycrnosneHHoOM BNUSHMEM (PUToLLEHO3a.

12.6 3akniyeHne 0 TOKCMYECKOM BIUSHUN PUTOLIEHO3a Ha KaydecTBO
BOAbl OOSMKHO 6bITb MoATBEPXAEHO AaHHbIMU OO WMHTEHCUMBHOM LIBETEHWUU
BOAbl M NpeobnagaHum B (pUToLEHO3E CUHE3ENEHbIX BOAOPOCIIEN.

PesynbTatbl OUEHKN BNUSHUA NPUPOAHbLIX (PUTOLEHO30B Ha KayecTBO
BOAbl MO AaHHbIM BUOTECTMpOoBaHUS BOLbl U BUOMacchl BOLOPOCNEN C y4e-
TOM pe3ynbTaToB BbINOSIHEHHOINO rMApPO6UONOrM4ecKoro aHannsa M AaHHbIX
["CH no 3arpsi3HEHHOCTWN 3aHOCAT B paboyunii XXypHas B COOTBETCTBUM C pop-
MOW NpUroxeHusa E.

[Mpymep BbINONHEHMS pPaboT MO OUEHKe TOKCMYECKOro BIUSIHUA
domMTOLEHO30B NIIaHKTOHa Ha kadecTso [NBC npueeaeH B npunoxeHum XK.

" Ycnonb3oaH KpuTepumn 4actoTbl BCTpeyaemocTu no [3].
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Tabnuua 3 — OueHka BNUSAHUSA NPUPOAHBIX PUTOLIEHO30B Ha KavyecTBO

BOAbl NO pe3yribTaTaM 6VIOTeCTVIp0BaHVIFI BOAbl, Guomacchl BOJJ,OpOCJ'IGVI C

y4yeToM AaHHbIx HabntogeHuin FCH no 3arpa3HeHHOCTH

TokcnyHoCTb
BoAbI

Tokcu4HOCTb
ounomacchl
BOOOpOCHEN

YcrnoBHas
TOKCUYHOCTb BOAbl MO
JaHHbIM XUMUYECKUX

Habnoaenun MCH

3aksoyeHne o BRUsiHMn
(oUTOLEHO30B Ha
TOKCUYHOCTb BOAbl

1 He Tokcunu-
Ha

TokcuyHa

He TokcuyHa

TokcuMyHOCTb GUomacchl BOOOPOC-
nevi obycroBneHa BHYTPUKIETOY-
HbIMW TOKCMHaMW, BblOeneHne KoTo-
PbIX BO3MOXHO MNPV OTMUPaHUM Kne-
TOK. TOKCUYHOCTb HE CBsI3aHa C XU-
MUYECKUM 3arpsisHeHneM

2 TokcnyHa

Tokcu4yHa

He TokcuyHa

TokcuyHocTb BOoAbl M Buomacchl BO-
popocnen obycnosfieHa oTMUpaHu-
€M BOAOpPOCHEen N BbIXOAOM BHYTpU-
KNETOYHbIX TOKCUHOB B BOAOHYIO
cpeay. TOKCUMYHOCTb He CBsi3aHa C
XUMUYECKUM 3arpsi3HEHNEM

3 TokcunyHa

Tokcu4yHa

Tokcu4dHa

TokcuyHoCTb BOAbl M Buomacchl BO-
popocnen moxeT 6biTb 0bycnosne-
Ha OTMMpaHWEM BOLOPOCIEN W Bbl-
XOOOM BHYTPUKIETOYHbIX TOKCUHOB
B BOAOHYIO Cpefdly, a Takke C XMMU-
YEeCKMM 3arpsisHeHMeM

4 Tokcu4Ha

He Tokcu4Ha

Tokcn4yHa

ToKcuYHOCTb BOAblI HEe CBs3aHa C
BHYTPUKIETOYHbIMM TOKCMHaMu BO-
popocrien, a obycrnoeneHa Xxummuye-
CKMM 3arpsi3HEHNEM
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MNMpunoxeHune A
(cnpaBo4HOE)

CunHe3seneHble BOAOPOCIIN N X TOKCUHDI

OBTpoMpoBaHMEe U LBETeHWe BOLOEMOB TMPUBOOAT K YXyOLIEHUIO
KayecTBa BOAbl U HEratMBHO BIIMAIOT Ha OCHOBHble TPOdUYECKNe YPOBHU
9KOCUCTEMBI, NPUBOAAT K CHMXEHuo 6uopasHoobpasusi, OopMUPOBaHUIO
MTOLEHO30B C MacCCOBbIM pPasBUTUEM BCEr0 HECKOSIbKMX  BWAOB
Bogopocrnen. Yawe Bcero B Takux duToueHo3ax npeobnagatoT
CYHe3erneHble BOOOPOCM M MMEHHO OHW BblOEeNAT B BOAHYK cpeay
TOKCWUHbI (LUMAHOTOKCUHbI), SBNAACH MCTOYHMKAMW OMacCHOro TOKCUYECKOro
3arpsisHeHuUs BOAHOW 3kocucTembl. [pobnembl uBeTeHUs U LUMaHOTOKCUHOB
npuobpeTatoT rnobanbHbIA XapakTep; OHU NPUBEKalT BHAMaHMUE 3KOJS0ros,
rmopobnonioros, TOKCMKOMONOB M MEOUKOB, 4YTO HaxoguT OTpaxeHwe B
3Ha4YUTENbHOM Yncre Nydénukauun, B ToM vmcrie 063opHOro xapakrepa.

Hanbonee pacnpocTpaHeHbl Takme «TOKCMYHbIe» BUAbl BOAOPOCIEN KaK
Microcystis aeruginosa, Aphanizomenon flos-aquae, Anabaena flos-aquae,
Oscillatoria limnetica n gpyrue.

ToOKCUHbI NpeacTaBfsAlOT OMNacHOCTb ANA BOAHOM 3KOCUCTEMbl U ee OcC-
HOBHbIX TPOUYECKNX YPOBHEN: BOAOPOCIEN, 300MMaHKTOHa (OadHUK, LMK-
nonos, konospaTok), pbl6. OcobeHHO TokcmyeH Microcystis, bonee cnaboe
aencteme okasbiBaeT Aphanizomenon. Tokcuyeckoe OencTBue nposiBnseTcs
B Cryyae, ecrnv KneTtku Obinu paspyLueHbl 3aMOpaXXMBaHNeM, MeXaHU4YECKUM
nyTeMm, a Takke npu Ux OTMUPaHUU U PasioXeHUN (TOKCUH 3TUX BUOOB SBMS-
IOTCS 9HOOTOKCUHAMM).

[Mpn BCNbIWKax pasBUTUSA CUHE3ENEHbIX HEKOTOpble NnpeacTtaBuTenn 30-
ONMaHKTOHa yXo4aT B Apyrve Crouv BofAbl, HO HEKOTOpPbIE BUAbI YCTOMYUBLI U
Aaxe MoryT MCnonb3oBaTb MX B MNULLY, B TOM 4Yucne npu agantauum (pako-
obpasHble Eurycercus lamellatus, Lathonura rectirostris).

Hanbonee msyyeHbl U NpeacTaBnsloT OYEBUMAHYKO Npobnemy Mukpouu-
ctuHbl (LR, YR, RR n LW). OHn BbI3bIBalOT OCTpPOe, MHOrga retarnbHoe,
oTpaBneHve nigeun, Apyrmx mrekonutarwmx, ntuy. I3BecTHo, YTO MUKPO-
LUUCTUHbI YyrHeTalT (PYHKUMIO nevyeHn, MHImbupyoT docdaTtasbl U B CBA3U C
9TUM MNPU XPOHUYECKOM MOCTYNSIEHNUN B OPraHn3mM MoryT UHMLMUPOBATL pas-
BUTUE OMNyXOreBbIX NpoueccoB. B psage cTpaH yxe BBeLeHbl HOPMaTMBbI Ha
cogepXaHue MUKPOUUCTUHA B MUTLEBOWN BOAE.

NccnepoBaHbl, BblaeneHbl U U3y4deHbl criegyowmne Buabl TOKCUMHOB BO-
Aopocnen: MUKPOLMCTUHBI U HOAYNAPWUHBI (TOKCUYHBI NS NeYeHn, KaHuepo-
FeHHbl), aHaTOKCUHbI-a, a(C) N TOMOAHaTOKCUH-a (HEMPOTOKCUYHbI, NHIMONPY-
0T aueTUNXONMHICTepasy, Bbi3blBAOT yaylWbe W CyAOpOrn), CakCUTOKCUHDI
(HEMPOTOKCUYHBI, BbI3bIBAOT KOHBYIbCUWN U NMapanuy), LMIMHAPOCnepMO3UnHbI
(LMTOTOKCUYHBLI, MHIMBUPYIOT CcUHTE3 Berka, Bbl3blBAlOT HEKpPOTUYECKMEe Mo-
BpeXAeHNS BHYTPEHHUX OPraHoB).
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CyLiecTBeHHble U3MEHEHNA B TOKCMYHOCTM BOLOPOCIEN CBs3aHbl C pas-
NNYHBIMU CTaanAMKU UX pocTa U Opyrumu paktopamun. N3BeCTHO, YTO TOKCUY-
HOCTb YBENIMYMBAETCA C YBENMYEHMEM BO3pacTta W MMAOTHOCTU KyrbTypbl.
Hanpumep, obpasoBaHne TokcuHa y Aphanizomenon flos-aquae 3aBucUT OT
Temnepartypbl 1 ocBeLLeHHOCTH, Y Microcystis aeruginosa He 3aBMCUT OT OcBe-
LleHHocTH. OnTuvanbHas TeMnepaTypa Ana obpasoBaHnsa TokeuHa 25 °C, npu 15 °C
ero obpasyetcs Basoe MeHblue, a npu 30 °C obpasosaHue nogaBnaeTcsa nor-
HOCTblO. YTO KacaeTcs OCBELLEHHOCTU, TO YeM OHa Bbllwe, TeM 6onblie obpa-
3yeTcsl TOKCUHA.

TOKCUHbI HAXOOATCSA BHYTPM KNETOK 1 NoNagatoT B OKPYKaloLLyto BOAHYIO
cpedy npu nx otmupaHmn. Heobxoammo NogYepKkHyTb, YTO OTMUpPaAHUE Kre-
TOK HabnogaeTcsa Ha NPOTSXKEeHMM BCEero BereTaumoHHOro nepuoga, n B u-
TOLlEHO3ax BCerga NpUCyTCTBYHOT Kak XXMBblE, Tak U MEPTBbIE KNETKMN.

Hanuyme B NnaHKTOHHOM (bUTOLLEHO3e BUOOB, M3BECTHbIX KaK «TOKCUY-
Hbley», elle He AoKasblBaeT obpa3oBaHUA MU TOKCUMHOB. [1puUCyTCTBME TOK-
CVHOB B BOJE MOXHO YCTaHOBUTb NyTEM NPSAMOro XMMUYECKOro aHanusa, 4to
CYLECTBEHHO 3aTpyaHEHO M3-3a UX MHOroobpasusi, 6onblumx UHaAHCOBbLIX
3atpaT Ha npuobpeTeHne cTaHOapTHbIX 00pasLoB U BbICOKOW CTOMMOCTU
aHanutnyeckoro obopygosaHus. Kpome Toro, onacHoCTb LBeTEHUHA, NOMUMO
obpasoBaHMA M BblOENEHUA TOKCUMHOB, 3akri4vaeTcda M B TOM, YTO B Xode
XKN3HeOeAaTenbHOCTU BOOOPOCHEN B BOAY BLIAENSATCA U ApYyrMe opraHudye-
CKMe COeauHEHUs!, a Npu UX pasnoXeHnn B NPUOOHHbLIX Crosix Boabl obpasy-
IOTCA aHal3pObHbLIE 30HbI, FAe CKannMBaeTCss METaH U CEPOBOAOPOA, B mnax
MOryT BblOENATbCSA MepKanTaHbl, OMOreHHble aMuHbl TUna TPYMHbIX S00B,
aMmmumak. Popmupyowmnnca aeduumT pacTBOPEHHOIO KMCNopoaa, Kak npasu-
N0, CHMWKAET YCTONYMBOCTb MMAPOOBNOHTOB KO MHOTMM sidaMm, 1 Npu Maclutab-
HOM LBETEHUN NPOUCXOLSAT MaccoBble 3aMopbl Pbib.

Takum obpasom, BCe BO3MOXHble BeLLeCTBa, KOTopble obnagatoT CBOW-
CTBOM TOKCMYHOCTU, BPSAL N1 yaacTcs BbIABUTb U NOEHTUUUNPOBaTL B paMm-
KaX MOHUTOPWUHra MOBEPXHOCTHbLIX BOA Ccywu. B crnoxuswenca cutyaumm
NepBOCTENEHHOE 3HAYeHMe npuobpeTaeT OUEHKa U KOHTPOSb TOKCMYECKOro
BNUSIHUA NAAHKTOHHbIX (OUTOLLEHO30B Ha Ka4eCTBO MOBEPXHOCTHbLIX BOA, C UC-
Nnosib30BaHNMEM METOL40MNOrMM N MeTo40B BMOTECTUPOBAHMS.

OTOT Noaxod MOSIOXKEH B OCHOBY MeToAa, M3MOXEHHOrO0 B HACTOSALMX
pekoMeHOauunsx.
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NMpunoxexHne b
(obsizaTenbHoE)

Popma 3anmcu xapakTepucTUK Npobbl NnpupoaHON BoAbl U
ycrnoBumn otbopa

1 Homep npoObl
2 MecTo oTbopa nNpobbl BoAbl 1 BrioMacchl BOAOPOCHEN:

BOAOHbIN OOBEKT, MYHKT, CTBOP, TOPU3OHT, BEPTUKAIb
3 [aTa otbopa, BpemMsi CyTOK
4 Temnepartypa BoAbl, BO34yXa
5 [NoroaHble ycnosua
6 BuayanbHasi xapaktepucTuka Boabl:
- opraHonenTuyeckne Npu3Haku ;
- NPO3pPaYHOCTb ;

- XapakTep B3Becei
MUHepalnbHble YaCTULUbl; YaCTUlUbl IMNHbI, NEeCKa; UIt; paCTI/lTeJ'IbeIIZ OETPUT;

apudT Bogopocnen; 6akrepuanbHasi Cnusb U T.A4.

- 3arpA3HEHHOCTb
AEeTPUT; 0OPbIBKM BOAHOW pacTUTENbHOCTU, NATHA HEDTENPOOYKTOB, NEHA,

X039NCTBEHHO-ObITOBOWM U APYroM MyCcop, OTXO4bl NPOU3BOACTBA U T.4.
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NMpunoxexHne B
(0bsizaTenbHoe)

Popma 3anucu pesynbTaToB OMOMHAUKALUN NO PUTONMAHKTOHY

1 Homep npobbl
2 MecTto oTbopa npobbl BOoAb!

BO,EI,HbII;I O6'beKT, NYHKT, CTBOP, FOPU3OHT, BEPTUKAI1b
3 Hata otbopa, BpemMsi CyTOK

4 [NokasaTenun pasBuTna uUToLeHo3a:

- 06LLast YNCNEHHOCTb BOAOPOCHEN, Kil./cM®
- o6wwas 6uomacca Bogopocnen, Mr/am’
- YNCNEHHOCTb CUHE3eneHbIX Bogopocneit, kn./cm®

- Buomacca cmHe3eneHbIX BOOOPOCHEN, Mr/am®

- 0ONS1 CUHEe3eneHbIX B 00Len YncneHHocT Bogopocnen, %

- 0ONs cMHe3eneHbIX B obLwen buomacce sogopocrnen, %

- BUOOBOW COCTaB cuHe3esieHbIX (nepeuncnntb 4-5 BUOOB B nopsiake yobiBa-
HWS YaCTOTbl BCTPEYaeMOCTH)
- 0ONS «TOKCUYHbBIX» BMAOB B YMCNEHHOCTU U BoMacce CUHe3erneHbIX BOOO-
pocnen, %
5 lNokasaTenu NHTEHCMBHOCTU LBETEHUS BOAbI:
- no obwen Buomacce Bogopocnen

ncnone3ytoT Kputepuu: 10,0-99,9 Mr/,l:l,M3 - UIHTEHCKBHOE LBeTeHue; bonee 100 |v|r/,1:uv|3 — rmnepuBeTeHne
- N0 buomacce cmHe3eneHbIX BOLI,OpOCJ'IeVI

ncnonb3aytoT kputepuu: 10,0-99,9 |v|r/,c|,|v|3 - UIHTEHCMBHOE LiBeTeHue; bonee 100 |v|r/,u|v|3 — rMnepuBeTeHne
6 3akntoyeHne 06 MHTEHCUBHOCTU LBETEHMUSA

7 3aKkni4yeHune o OOMNHNPOBAHNN CUHE3ETIEHbLIX

26




Mpunoxexnne I'
(cnpaBo4HOE)
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CopaepxaHue KynbTypbl BOAOPOCIiEN B fTabopaTOpPHbIX YCIIOBUAX

Tabnuuya I'.1- CoctaB nuTatenbHoOn cpeabl YCNeHcKoro

CopepxaHvie peakTuea, r/am°
HanmeHoBaHue .
DeaKTUBa B cpeae ans B pacTBopax cosien ans
KyNbTUBNPOBaHMUSA BrnoTecTMpoBaHms

Kanuin a3oTHOKUCTbIN
(KNOs3)
MarHuim cepHoOK1cnbIN
0OBOHEHHbBIN 0,025 50,0
(MgSQO, x 7H,0)
Kanuin dpocdopHokmuc-
nbl 0gHO3aMeLLEeHHbIN
(KH2PO,)
Kanuin yrnekmcnoin 0,0345 69,0
(K.CO3)
KanbLuin a3oTHOKUCTbIU 0,100 200,0
Ca(NOs),
PacTBOp MUKpoarne- 1 cm® 1 cm®
MEHTOB

CocTtaB pactBOopa MUKPOIJNIEMEHTOB )14 nuTaTesibHOW cpenbl YcneHckoro

npuseneH B Tabnuue I.2.

Tabnuuya IN.2— CocTtaB pactBopa MUKPOINIEMEHTOB NS NUTaTENbHOMN

cpenbl YcneHcKoro

HanmeHoBaHue peakTmBa

CopepxaHvie peakTuea, r/am°

BopHas kncnota (H3BO;) 2,86
MarHnn xnopucTbin 00BOAHEHHbIN 1,81

(MnCl,x4H,0)

LINHK cepHOKMCNbIN 0OBOAHEHHbIN 0,222
(ZnSO4>< 7H20)

MonunbgeHa okcng (MoOs) 0,017
AMMoHua meTaBaHagaTt (NH4VO3) 0,023

27




Hez

Mpunoxexune [
(obsizaTenbHoe)

CDopma 3anucum AaHHbLIX 6MOTeCTMpOBaHMFI

Tabnuuya 0.1 — [JaHHble BuoTecTupoBaHMsa NPUPOAHON BoAbl HA AadOHUNAX

¥102-608'v¢'¢S Od

M'mbenb gacdHnn, %;
Y - Yucno normbwmnx gadoHUn, ak3. B npobax Boabl CTeneHb TOKCUYHOCTU Npob

. BogHbih 06b Mata 6roTecT- nag p a p

omep €KT, MYHKT, BOAbI
poBaHuA. JKCMo-
Npodel CTBOP, AaTa 3uums (9), 9 KOHTPOMbHOM aHannampyemomu

oTbopa T P by . | aHanusupy-

[MoBTOPHOCTL [MoBTOPHOCTL KOHTPOJIbHOM oMol

1 2 3 1 2 3
1 2 3 4 5 6 7 8 9 10 11

Tabnuuya 0.2 — [JaHHble BUoTECTUPOBAHMUA NPUPOLAHON BOAbI HA BOOOPOCIISIX

YncneHHOCTb BOJOPOCHEN, ThiC. Kil./cM® B npo-

6ax Boapl CTeneHb TOKCUYHOCTM aHanNnaun-
BogHbIi 06b- KOHTPOJIbHON aHanManpyemoii pyemoii npobbl BoAbI
Homep eKT, MyHKT Hata 61oTecTmpo- | [loBTOPHOCTb MOBTOPHOCTb
’ ’ BaHUSA. DKCNO3nLnA Cpe Cpen
npoobI CTBOp, AaTta @), u AHee Hee CHMXeHune ync-
oT60pa » 4. ) aHa- HeTtanbHas
3Ha NEHHOCTH
1 2 3 | ge- 1 2 3 | ye- OLIeHKa TOK-

KNeToK BOAO-

o CUMYHOCTH
pocnen, %

Hune Hne

1 2 3 4 5 6 7 8 9 10 11 12 13




62

Tabnuuya [O.3 — [JaHHble BuoTecTupoBaHMsa NPUPOLAHON BOAbl HA pbibax

CTeneHb TOKCUYHOCTH

BoaHbI 06b- UuncneHHocTb pblb, 9k3. B npobax Boabl
H [aTa buoTtecTtupo- KonuyectBo no-
omep €KT, MYHKT,
BaHUSA. QKCno3nuyms rméwmnx poid B JeTtanbHas
nNpoobI CTBOp, AaTa _ _
oT60pa (3), 4. KOHTPOJIbHOU aHann3mpyemMmou onbITe no oT- OLleHKa TOKCKU4-
[MOBTOPHOCTb [MOBTOPHOCTb HOLUEHWIO K KOH- HOCTH
1 2 1 2 Tponto, %
1 2 3 4 5 6 7 8 9
Tabnunua 0.4 — JaHHble BuotecTupoBaHusa bruomacchl Bogopocnen Ha gaHusax
Yucno normbumx gadHum, ak3. B npobax Boab!
YucneHHocTb
BoaHbin aHanuanpyemom ¢ 5 KrneTok BOAO-
Home 00bexT, Hara buotectmpo- KOHTPOMbHOM KpaTHOCTbIO paaGas- | v0enb naHuiA, %; pocnew npu
n 065 NYHKT, BaHMsA. JKCNo3nums neHus B...pas CTeneHb TOKCUYHOCTU | KpaTHOCTU pas-
P CTBOp, Aa- (3), u. npn KpaTHOCTK pas- 6aBneHus
Ta otbopa MNoBTOPHOCTb [NoBTOpPHOCTL 6aBnexus B... pa3 B... pa3
2 3 1 2 3
1 2 3 5 6 7 8 9 10 11

¥102-608°v2'¢S d
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NMpunoxeHue E
(obsizaTenbHoe)

CDopma 3aKInr4yeHunsa o BIIUAHUA (bVITOLI,eHOSa Ha Ka4yeCcTBO BOAbI

1 MNMpoba Homep
2 buotectnpoBaHune npoBeaeHoO Ha
3 PesynbTaThl BMOTECTUPOBaHMS NPO6 BOAbI:
- CTeneHb TOKCMYHOCTUN B BruoTecTax
- BbIBOJ, O TOKCMYHOCTM Npobbl BoAbl No Habopy GuotecTtoB

4 PesynbTaTbl OMoTecTnpoBaHma npobbl Buomaccel Bogopocren Ha gad-
HUAX:

CTENEeHb TOKCUYHOCTHU
5 PesynbTaThl OMonHankaumm no UTONSIaHKTOHY:

-4UCMEeHHOCTb W 6Buomacca KMeTok B  MCNbITyeMon npobe BoAbl

- ONS1 CUHEe3eNneHbIX B YNCNEHHOCTU 1 Bruomacce
- NUHTEHCUBHOCTb LBETEHUSA
- YNCNEHHOCTb U Bromacca KneTok B ucnblTyemon npobe bGuomacchl BOgo-

pocrien :

6 XapaktepucTuka 3arpsi3HeHHOCTU BoAbl no kputepmam B3 n OB3 (co-
OEepXaHUKO XapaKTepHbIX 3arpAsHALWMX BelecTB 1-2-ro Knaccos OnacHo-
CTW, No AaHHbIM HabnogeHun 'CH, B MNOK)

7 3aknioyeHune o BNUsSHUM pUTOLIEHO3a Ha Ka4eCTBO BOAbI MO pe3ynbTaTtam
OGuoTecTMpoBaHUs, rMAPOOBMONOrMYECKOro aHanmaa 1 3arpsa3HeHHOCTH
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MpunoxeHue X
(pexomeHgyemoe)

NMpumep BbINoNIHEHUA paboT NO oLeHKe TOKCUYECKOro BIIUSAHUA
c¢ouToLEeHO30B NylaHKTOHa Ha chopmupoBaHue KavectBa NNBC

K.1 OT60p Npod

Mpobbl Boagbl Ha GBUoTECTUPOBAHME TOKCUYHOCTU U rnapobuonornieckni
aHanu3 no UTONMaHKTOHY oTobpaHbl B OKTAOpe Ha BogoxpaHunuwe [1.
(OOQHOM M3 KPYMNHbIX KXHbIX BOAOXPaHUNULL,) Ha BepTukanu Ne 24,

MogrotoBka kK oT6opy Mpob M BbINOMAHEHUIO paboT ObinNM nNpoBeneHbl
cornacHo 7.1 n 7.2 HacTosAWmMX pekoMeHaaumin.

XK.1.1 Mpobbl onsa buotectnpoBaHna oTobpaHbl B Crieayowmx odbbemax:

- ans 6buoTtecta Ha Bogopocnax — 300 cm®;

- Ans 6uoTtecta Ha aadHusIx — 600 cm?;

- ans éuoTtecTta Ha pbibax — 20 am?°.

Takum obpasom, obwmnn o6emM Boabl Anst GBUoTeCcTUpPoBaHMA COCTaBUN C
y4YeTOM 3anaca Bofbl 22 am®.

XK.1.2 [na GnonHamkaumm no oMtonnaHkToHy otobpaHo 500 cm® Bobl.
[Mpoby cpasy xe 3akoHcepBupoBanun nytem gobasneHns dopmannHa 4o ero
KOHEYHOM KOHUEeHTpauun B npobe 4 %. [Ans atoro B npoby aobasunu 50 cm’®
40 %-Horo dpopmanuHa.

Mpobbl B 3TOT e AeHb AOCTaBreHbl B nabopatopuio Anst NpoBeaeHUs
BrnoTecTMpoBaHnsa 1 rMAPOONONOrM4YECKOro aHanmnaa.

XK.2 buotectnposaHue Boabl Ha JaHUAX

[Mpobbl npodunbTpoBann yepes MmembpaHHbin punbTp «Brnagunop» ¢
AnameTtpom nop 1,2 MKM (onbiTHas cepud). B KOHTponbHOW cepun
ncrnonb3oBann BOAY W3 akeBapuyma, rge cogepxutcsa nabopaTtopHas
KyrnbTypa gagpHu Daphnia magna St.

HadHun oTnaenveanu U3 akBapmyma C NOMOLLbIO CTEKNAHHON TPYOKU, n
nepeHoCUnn B MNycCTble CTEKNAHHbIe CTakaHbl Ans GuoTtectupoBaHusa rno 10
ocoben B KaXkayto U3 Tpex NOBTOPHOCTEN B OMbITHYH N KOHTPOJSbHYO CEpUN.

3aTtem npu NOMOLLM CTEKNAHHOINO Kanunnsipa ¢ rpyLwen yaanunm nanuiek
BOAbl U Cpasy XXe OCTOPOXXHO MPUINAKN B OMNbITHYHO CEPUD NPOUITbTPOBAHHYHO
NPUPOOHYIDO BOAY, a B KOHTPOSIbHYHO Cepuo — npeaBapuTernibHO
OTOMNLTPOBAHHYIO BOAy M3 akeapuyma, no 200 cm® B Kaxabll CTakaH ¢
napHuamu. Takum obpasom, Bcero Oblno nonyd4eHo 6 CcTakaHoB C
aHanuanpyemMbiMu Npobamu: TPy CTakaHa KOHTPOSTbHOW CEPUN U TPU OMbITHOMN.

[MoacyeT XmBbIX 1 NOrMbLLIMX AadoHMA NPOBOAUIN B NEpPBbIE CYTKN Yepes
KaXKabl Yac 0O KOHUa paboyero gH4, B JasfibHENLWEM — OAWH pa3 B CYTKU B
TeyeHune YyeTblipex aHen. Takum obpasom, akcnosmums coctasuna 96 u.

[aHHble nogcyeTa 3anncanu B Tabnuuy XK.1.

31



P 52.24.809-2014

Tabnuuya X.1 — [laHHble BuoTecTnpoBaHus NpuUpoaHON Boabl Ha AadoHUAX

Ho-

mep

npo-
Obl

BoaHbin
00ObeKT,
MYHKT,
CTBOp,
naTa
oTbopa

[ata
ounortecTu-
poBaHusI.
3kcnosu-
uma 9, 4

Yucno normbimx gadHum, aks., B Cepusax

Mbenb padHun,

%;

cTeneHb
TOKCMYHOCTWN* Npo0b
BO[bl B CEpUsIX

KOHTPOIIbHOWM

OMNbITHOM

[MoBTOpHOCTL

1 2 |3

Bcero

[oBTOpPHOCTL

1

2

3

Bcero

KOH-
Tponb
HOWM

OnbITHOM

24

Bogoxpa-
HUnuLle
M

1.10.2012,
11.00 v
(9=04)

0|00

0

0

1.10.2012
19.00 v
(3=8 )

2.10.2012
11.00 4
(3=24 u)

10

3.10.2012
11.00 4
(3=48 u)

23

4.10.2012
11.00 4
(=72 4)

15

50;
cpenHe-
TOKCUYHas

5.10.2012
11.00 v

60;
BbICOKO-

TOKCU4HasaA

(OTh)

(3=96 u)

* OUeHKa CTeneHn TOKCMYHOCTM BbIMOJTHEHA cornacHo Tabnuue 1.

Kak BuaHO u3 paHHbix Tabnuubl XK.1, B koHTponbHoW cepumn un3 30
AadoHMn normbnn age, YTo coctaBuno 6 % WCXOQHOro Yucna, a B OMbITHOW
cepun n3 30 gacpHnin norméno 18, 4to coctasusio 60 % ncxogHoro Ynucna.

B onbiITHOM cepun TOKCMYHOCTbL OOHapyXeHa Yyxe 4yepe3 72 9
9KCNo3nuum, 4To NO3BONKUIIO C NomMoLLbio Tabnuubl 1 (cMm. 10.2) oueHuTb BOAY
Kak cpefHEeTOKCUYHYI0, Yepe3 96 Y cTerneHb TOKCUYHOCTU yBenuyunacb 00
BbICOKOTOKCMYHOW. CornacHo Tabnuue 1, npoba okasbiBana OT[] Ha gadHuA.

>K.3 brnotectnposaHune Boabl Ha BOOOPOCHAX

Ncnonb3oBanu nabopaTopHyto KynbTypy 3eneHblX MPOTOKOKKOBbIX
Bogopocnen Chlorella vulgaris Beijer ¢ ncxogHon 4McrneHHocTbo 6,78 MIH
kn./cm®. CTaBMNM OMbITHYIO Cepuio 3KCriepumMeHTa (¢ npoboit Boabl) W
KOHTPOMbHYIO ceputo. [ns 9TOro B CTEKMSHHbIE MIOCKOAOHHbIE KOMObI
BMecTUMocTblo 250 cm® HanmBanu no 100 cM®  KOHTPOIbHOIA
(aucTunnuposaHHo ¢ pH 7,0 - 7,5) n no 100 cm® ucnbiTyemoii Boabl,
pobaensann  pactBopbl  MuKpoanemeHtoB no  10.3.2.  [TOBTOPHOCTb
ornpedenieHns TpexkpaTHasa: BOAY KOHTPOSIbHOM Cepun U BOAY OMbITHOM
cepuun Hanueanu B Tpy Konodbl 1 3aceBanu BOLOPOCASAMN U3 KYIbTYpbl.

Mocne BHeceHusi BoOAOOpPOCNEN codepXumoe Konb nepemewany Wu
NPOBOANIM NOACYET KIETOK BOAOPOCHen B kamepe [lopsieBa BO Bcex npobax
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M 3anucbiBaniM UCXOAHbIE MOKasaTenu 4ucrieHHoctTu. B kaxgon konbe
nogcyeT nposoaunu Tpmxabl (cm.10.3.4).

Copepxnmoe kond, BHOBb Nnepemellas, 3akpbliBann CTepUrbHbIMU BaTHO-
MaprneBbiMn npobkamMu WM ycCTaHaBnNMBanu B fOMUHOCTAT. Temnepatypa B
NIOMUHOCTATE Ha NPOTSHKeHUn BuoTecTMpoBaHus Obina B npegenax 24 °C,
ocBeLeHHocTb oT 3000 go 10000 nk. Npobbl NnepemeluMBany ABa pasa B CYTKW.

ExxenHeBHO, T.e. yepes 24, 48, 72, 96 4 B 0OOHO M TO Xe BpeMdA CYTOK
NpoBOAUNM NOACHET KNEeToK Bogopocren B kamepe 'opseBa Bo Bcex npobax,
pe3ynbTaTthl 3anucebiBanu B Tabnuuy XK.2.

PaccuntbiBanu crteneHb TokcuyHocTU A, %, nNpob onbITHOM cepun no
CHWXEHUIO YUCMEHHOCTU KMEeTOK BOOOPOCIEN OTHOCUTESTbHO KOHTPOJSIbHOW
cepum no copmyne 2 (cm. 10.3.6). laHHble noacyeTa 3anucbiBany B Tabnvuy
K2,

Tabnuuya X.2 — [1aHHble BnoTecTMpoBaHUsa NPUPOAHON BOAbI HA BOAOPOCHISIX

UMCNEeHHOCTb BOJOPOCHEN, ThiC. Kn./cM®, CTteneHb TOKCUYHOCTU
B npobax Bogpl BOAbI B
BoaHbin [aTta KOHTPOJSTbHON aHannsnpyemomn aHanusnpyemomn
Ho- | obwbexT, buote- [MoBTOPHOCTb Cpen [MoBTOpPHOCTL Cpen npobe
MEp | MYHKT, | CTMPOBa- Hpee HEE | chukenve | petanb-
npo | cTBOpP, HUSI. 3Ha-
Bbl nara JKenoau- 1 5 3 3Ha_' 1 5 3 ye- | JVICNEHHO- | Has
ot60pa s 3, u ye ine | €TV KNETOK | oueHka
Hue BOAOPOC- TOKCWY-
nen, % HOCTHN
1.10.2012
11.00 4 43 |38 |40 |40,3 |44 |39 |42 |417 - -
O=0y
2.10.2012 maro-
11.00 4 90 |75 |80 |81,7 |60 |55 |65 60 26 TOKCUY-
0=24 y Has
Bopo- 3.10.2012 cna6o-
24 XpaHu- 11.00 4 120 | 100 | 110 | 106,7 |89 |75 |90 |84,7 23 TOKCUY-
nuuwe N | 3=48 4 Has
4.10.2012 cpegHe-
11.00 vy 180 | 150 | 170 | 166,7 | 105 | 90 | 115 |103,3 38 TOKCUY-
O=72 4 Hasd
5.10.2012
11.00 u cpenre-
3=96 4 205 | 176 | 180 | 187 115 | 110 | 129 | 118 37 TOKCUY-
Hasi

* OUeHKa CTeNeHN TOKCMYHOCTU BbINMOJTHEHA cornacHo Tabnuue 2.

Pesynbtatbl B1oTeCTMPOBaHMUS COYNN OOCTOBEPHbLIMU, T.K. COONOLEHDI
Bce ycnosus no 10.3.8 pekomeHaauUnm:

- KynbTypa npu KannbpoBKe 4yBCTBUTENBHOCTM COOTBETCTBOBana
yCTaHOBMEHHbIM TpeboBaHNAM;

- YUCIIEHHOCTb KI1IeTOK BOAOPOCIIEN B KOHTpOre yBenudunacs B 4,6 pa3
3a 96 4 aKkcno3nuuum;
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- KonebaHus TeMMNOB pocTa KIETOK BOAOPOCHEN B KaX4OW U3 TpeX Mno-
BTOPHOCTEN B TedeHne buotectmpoBaHus boinia He bonee 5 % OTHOCUTESNBLHO
nx cpegHeapndMeTUYECKOro 3Ha4YeHus;

- pH B KOHLe akcnepuMeHTa He nameHunocb 6onee Yyem Ha 1,5 eg.

X.4 bnotectnpoBaHne Boabl Ha pbibax

B kayecTBe TecT-oObekTa MCMOSb30BaHbl Maribku rynnu B BoO3pacTe
ABYX Heferb.

B noBa akBapuyma HanvBanu no 10 n otobpaHHOM BoAbl (ONbITHAS
cepus), U B aBa gpyrux aksapuvyma — no 10 51 OTCTOAHHOM BOAOMNPOBOAHOM
BoAbl (KOHTPONbHas cepust). B kaxabin akBapnym nomewanu no 10 ManobKoB.

buotectupoBaHme npoBoaunin B TedeHun 96 4. Bo Bpewms
BruoTecTupoBaHus pbld HE KOPMUIN.

ExxegHEBHO noAcuYMTbIBaNM KOMMYECTBO >KMBbLIX pbIO M ygansanu
norméwmnx. Mormbwmmm cumtanum pbld, KOTOpble HE nodaltT MNPU3HAKOB
ABWXEHNSA UNN OblIXaHMUA NPU NPUKOCHOBEHUN K HAM CTEKNSIHHOW Nafio4KoWn.

PaccunTtbiBann cteneHb TOKCUMYHOCTU MO KONMYEeCTBY Normbimx poid B
OrMbITe MO OTHOLLUEHWIO K KOHTPOSTKO B NPOLIEHTaX.

[aHHble nogcyeTa 3anucbiBanu B Tabnuuy XK.3.

Tabnuuya X.3 — [laHHble BuoTecTnpoBaHusi NPUPOAHON BoAbl Ha pblibax

YuncneHHOCTb pbib, 9K3., B cepusax

Aara 'mbenb pbI6
Ho- _ | BuoTecTtupo- o o eTanbHas
BoaHbin P KOHTPOMbHOMN aHanusnpyemomn B OnbITe Mo A

Mep obbekT BaHs. OTHOLLEHMUIO K OLieHkKa
npoobl Jkenosnums o TOKCMYHOCTH
3 4 MosTOpHOCTL | [OBTOPHOCTB KOHTpost0, %

1 2 1 2

1.10.2012
11.00 4
90=0y
2.10.2012
11.00 4
9=24 4
Bogo- 3.10.2012
24 XpaHu- 11.00 4 10 10 10 10 0 HEeTOKCMYHas
e N | 9=48 y
4.10.2012
11.00 vy
0=72\v
5.10.2012
11.00 4
0=96 vy

Kak BugHo 13 tabnuupl XK.3, B ONbITHOM CEPUM TOKCUYHOCTb HE OBHapyXeHa.

XK.5 buotectnposaHme bruomacchl BOOOPOCHEN Ha AadoHMAX

MogrotoBka npo6 UM BbINONHEHME BUOTECTMPOBAHUS NPOBEAEHDI
cornacHo 11.2 n 11.3, no copmyne (3).

Mpn 6GuoTecTMpoBaHUA BbliBNEHA TOKCUYHOCTbL MNpwu  pasdasreHun
dunbTpaTa B 2, 5, 10, 15 pas; npoba, paszbaeneHHas B 20 pas, okasanacb
HeTokcMyHoW. CnepoBaTenbHO, 6e3BpegHas KpaTHOCTb pasbaBneHus —
pa3baesneHne B 20 pas, a nocnegHee Tokcu4Hoe pasdbasBneHve — B 15 pas.
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[Mpoba, pasdbaBneHHaa B 15 pas, Obina B COOTBETCTBMM C Tabnuuen 2
ManoTokcuyHon (rmbenb gadpHun coctaBuna 30 %). 3Ta TOKCUYHOCTb
obycrnosneHa BOAOPOCISAMU, YACNIEHHOCTb KOTOPLIX OyaeT B 15 pa3 MeHbLue
NCXOOQHOW.

XK.6 BuonHgmkaumnsa no puTonnaHKToHy

XK.6.1 TMogrotoBka WM BbINOMHEHME BUOMHOMKAUMK MO PUTOMMAHKTOHY
npoBedeHbI corfiacHo pasgeny 9.

’K.6.2 PesynbTtaTbl OuouMHauKaumMm Mo UTONMNAHKTOHY BHECEHbl B
dopmMy npunoxeHua B.

7K.6.2.1 Howmep npobbl - Ne1.

K.6.2.2 Mecto oTtbopa npobbl Boabl — BogoxpaHunuuie 1, nyHKT b,
cTBOp 23, ropn3oHT 0,5 M, BepTuKans 24.

K.6.2.3 [ata otbopa, Bpemsa cytok 10.10.2012 B 13 4

>K.6.2.4 Tlokaszatenu pa3sntua gmtoLeHo3a:

- 0bwas ymcneHHocTb Bogopocnen — 85,820 Toic. kn./cm>;

- obwas buomacca sogopocnen — 32,516 mr/am>;

- YACNEHHOCTb CUHEe3eneHbIX Bogopocnen - 83,245 Thic. kn./cm>;

- buomacca cunHeseneHbix Bogopocneun — 30,565 Mr/am®;

- ONSA CUHEe3erneHbIX B 00Len YymcneHHocTn sogopocrnen — 96 %;

- 0ons cnHe3eneHbIX B obwen buomacce sogopocnen — 94 %;

- BMOOBOW cocTaB cuHeseneHblx — Microcystis aeruginosa;
Aphanizomenon flos-aquae; Anabaena flos-aquae; Anabaenopsis Elenkinii,
Phormidium mucicola;

- OONA «TOKCUYHbIX» BMOOB B YMCNEHHOCTM U BMomacce cuHe3eneHblX
Bogopocnen — 92 % ot obwen YncneHHoctn, 90 % ot obwen Guomaccsi.

>K.6.2.5 lNoka3aTtenn NHTEHCUBHOCTU LBETEHUA BOAbI:

- no obwen 6Gumomacce Bogopocnen — 32,516 mr/am® — uBeTeHue
OLEHEHO KaK MHTEHCUBHOE;

- no 6uomacce cmHeseneHblx Bogopocnen — 30,565 Mr/om® — uBeTeHue
OLEHEHO KaK MHTEHCUBHOE.

7K.6.2.6 ObOwiee 3aknyeHne 06 MHTEHCUMBHOCTWU LBETEHUS BO BpeEMS
oTtbopa Npobbl: NUHTEHCUMBHOE LBETEHME.

>K.6.2.7 3aknwoyeHne 0 OOMUHMPOBAHUM CUHE3ErNeHbIX: B Npobe
AOMWHMPOBAM CMHE3eNEeHble BOAOPOCIN, a UMeHHO: Microcystis aeruginosa;
Aphanizomenon flos-aquae.

7K.6.3 PesynbTaThl aHanusa npob 6uomaccel BOOOPOCHEN.

UncneHHOCTb KNeToKk B ucnbiTyemon npobe OGuomaccbl BOAOPOCHEN
coctaBuna 1235,1 Tbic. kn./ocm®. Tlockonmbky npoba  Guomaccsl
domTonNaHKToHa oTobpaHa o4HOBPEMEHHO C Npobor Ha PUTOMNAHKTOH, BCE
XapakTepPUCTUKN: BUAOBOW cOoCTaB oMTOLEHO3a, A0NS CMHE3€eNEHbIX B 0bLlen
YMCIIEHHOCTM BOOOPOCIEN, [ONs1 CUHe3eneHbix B obwen Ounomacce
BOZOPOCHEN N AP NPAKTUYECKN MOEHTUYHBI.

Mpn nocnegHem TOKCUMYHOM pasbasneHun (B 15 pas) YMCreHHOCTb
Bogopocnen coctasut: 1235,1 TbIC. kn./cm® /15 = 82,34 Tbic. kn./cM°.
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Mo QaHHbLIM, MONy4YeHHbIM B pes3ynbTaTe aHanmsa npob 6Guomacchl,
3anonHunn goopmy npunoxenus B.

XK. 7 OueHka BNUaHUS (pUToLLEHO30B Ha Ka4eCcTBO BOA.

K.7.1 Tlo gaHHbIM, NONyYEHHBLIM B pe3yrnbTaTe nabopaTopHbIX paboT B
COOTBETCTBUM C pa3geniamu 9 - 12, 3anonHunun goopmy npunoxeHus E.

K.7.1.1 Homep npobbl — Ne 1.

>K.7.1.2 bnoTtecTtnpoBaHne NpoBedeHo Ha AadoHUSAX, BOOOPOCIISX U pblbax.

XK.7.1.3 PesynbTathl GuotectupoBaHus npob Boabl:

- TOKCUYeckoe gencrteBme ObHapyXeHo B BuoTecTax Ha gadHusX M Ha
Bogopocnax; npodba BbICOKO TOKCMYHAa B OuoTecte Ha JadHuax wu
cpegHeTOKCMYHasa Ha BOAOPOCIISIX, HETOKCUMYHas Ha pblbax;

- No Haubonee 4yBCTBUTENNBHOMY TecCcT-06bekTy — AadHun, npoba
BbICOKO TOKCUYHas.

XK.7.1.4 PesynbTatbl bnoTectupoBaHna npob 6uomacchl BOOOPOCEN Ha
AaHMAX — MakcumanbHO pasbaBrieHHas TokcuyHaa npoba — npoba ¢
pa3baBneHnem B 15 pas. JTta TOKCUYHOCTb OOYyCroBrieHa BOAOPOCIISIMM,
YMCNEHHOCTb KOTOPbLIX cocTaBuT 82,34 TbliC. Kn./cm®.

XK.7.1.5 PesynbTatbl aHanmsa npob no ouUTonfaHKTOHY:

- YUCNEHHOCTb KMNeToK B UcnbiTyemon npobe Boabl — 85,820 Thic. kn./cm>;
6uomacca — 32,516 mr/gm®;

- Aonsa cuHeseneHblX B YncneHHocTtn 96 % B 6momacce 94 %;

- NoKasaTesniu COOTBETCTBYIOT MHTEHCUBHOMY LIBETEHMUIO;

- YACMEHHOCTb KNEeTOK B UcMbITyemon npobe dmomaccebl Bogopocnen —
1235,1 Tbic. Kn./cM>; Buomacca — 2676,05 mr/am®.

XK.7.1.6: XapakTtepucTtuka 3arpsi3HEHHOCTM BoAbl MO Kputepmsm B3 n OB3:

- cogep)XaHne xapakTepHbIX 3arps3HALWNX BELLECTB HUTPUTHbIA as3orT,
coeanHeHus xenesa 2-4 MNAK (meHee B3 n 3B3);

- BewlecTBa 1-2-ro KfiaccoB ONacHOCTU OTCYTCTBYIOT.

XK.7.1.7 3aknioyeHne o BANAHUM OUTOLEHO3a Ha KayecTBO BOAbl MO
pesynbTataMm 6OuoTecTMpoBaHus, OMOMHOUKAUUM 1O  (PUTOMMAHKTOHY WU
3arpsA3HEHHOCTU — crefyeT 3aKnioYnTb, YTO NPU MHTEHCUBHOM LIBETEHUU BOAbI
BOOOXpaHUNMLLA KayecTBO BOAbl Ha BepTukanm Ne 24 dopmupyetca non
BNUAHNEM OTMUpPaHNS CUHEe3eneHbIX BOJOpOCNEN n BbIXO40M
BHYTPUKNETOYHbIX TOKCMHOB B BOAHYI cpedy. TOKCUMYHOCTb He CBsi3aHa C
XUMUYECKUM 3arpsi3HEHUEM.
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KntoyeBble crioBa: MeTodbl OLEHKU, TOKCUYECKOE BIIMAHUE, CbVITOLI,eHO3bI
NJ1IaHKTOHa, Ka4yeCTBO NMOBEPXHOCTHbIX BOA CYyLUN
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