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BBeaeHnune

PekoMmeHzoBaHHbIE A7 ¢€TH Pocruapomera U UCIoJIb3YEMbIE B TPAK-
TUKE METOAbl OLIEHKM TOKCHYECKOIrO 3arpsi3HEHHUs NMPUPOJHLIX BOA NPE/-
Ha3HAYE€HbI, .B OCHOBHOM, /I NPECHOBOAHBIX DKOCHUCTEM. - Y CUJIMBALO-
ascs MUHEpanu3almusa BogoeMoB, HanpuMep, [Ora Poccum (o3epo Ma-
HbIu-1'yauno), mpouecchbl 3aco/ieHUd MOYB  IMPU HAJIAYUM OT/JEJIbHBIX
U30JIMPOBAHHBIX MEJKUX BOJOEMOB, TaKM€ YYaCTKH BOJAOTOKOB, KaK /1€JIb-
Thl PEK C NOBbILIEHHOH MUHeEpaau3alMed TpeOyeT pa3paOOTKH METOOB
OLICHKM Ka4eCTBA BOJ DKOCUCTEM C PA3JIMYHOM COJICHOCTBIO (MUHEpaAIN3a-
HUEH).

MeToabl OHOTECTUPOBAHHA OCHOBAHbl HAa MWCOOJb30BAHUHU TECT-
O0BEKTOB, C MOMOILIbI KOTOPbIX MOXKHO aJICKBATHO OLEHUTb TOKCHYECKOE
NEHCTBHUE 3arpsi3HEHHbIX BOJA. | MAPOOHUOHTHI, UCNOJIb3YEMbIE B KAa4€CTBE

TE€CT-00BbEKTOB, YYyBCTBUTEIbHBLI KO BCEM TMAPOXMMUUYECKHUM MOKa3aTesiM,
B TOM YHUCJE€ U K MUHEPAJILHOMY COCTaBY BOJ (CONEHOCTH). Mcnosib30Ba-
HUE TP OMOTECTHPOBAHHUM COJIOHOBATBHIX BO/I OJIMTOraloDOB B Kauy€CTBE
TECT-00BbEKTOB MPHUBOAUT K HCKAKEHHUK PE3YJIbTATOB OLECHKH KayecTBa
Boj. Ilo3TtoMy HEOOXOAMM MOUCK TECT-OOBEKTOB, MOAXOAALIMX JJIs1 OLICH-
KW KayeCTBa BOJ BOJOTOKOB M BOJAOCMOB pa3/IMUHON COJIEHOCTH (MHUHEpa-
JIH3alMH), T. €. THIAPOOUOHTOB IBPUTAJIMHHBIX, COOTBETCTBYOILUX KPUTE-
pUsAM BbIOOpa BUAOB-UHAUKATOPOB JJIS METOI0B OUOTECTUPOBAHMUA.

Lleabro HACTOAMX PEKOMEHAALUMM ABJIAETCS COBEPIIEHCTBOBAHUE MéE-
TOJAUUYECKOH 0a3zpl OHOTECTHPOBAHHS TOKCHMUYECKOIrO 3arpsi3HEHHUS [IPUPOL-
HbIX BOJ1, OCYLIECTBIACMOIrO B paMKaX MOHUTOPHHIA MOBEPXHOCTHLIX BO/J
CYLIM.

COBEpPUIEHCTBOBAHUE METOJAUYECKON 0a3bl OMOTECTUPOBAHMS I10/pa-
3YMEBAECT pacillMpeHUe Kpyra TeCT-OOBbEKTOB, OTBEHAKOLIUX OCHOBHBLIM
KPUTEPUSIM BUIOB-MHJAHWKATOPOB, YUET CnellHPUKH OLIEHKH KauyeCTBA BOJI
BOJOTOKOB U BOAOEMOB pa3IMYHON CONEHOCTH M 30H CMELICHUS PEUYHBIX U
MOPCKHMX BOJI C LE/IbIO MOJIyYEHHUSI KAYECTBEHHOW OMOJIOrMUECKOM UHGOP-
MAallHH.

PexoMmeHauuu pa3paboTaHbl BMEPBblE HA OCHOBE COOCTBEHHbBIX MC-
CJICAOBAHUMA, a TAaKXKE [JaHHbIX JIMTEpATypbl, YUYTEHbLI HOPMATUBHO-
METOAUYECKUE JOKYMEHTbI M CTAHJAAPThl, CBA3AHHBIE C HU3Y4aE€MOM IpO-
ON1EMOI.
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PEKOMEHIAIIUMU

OLEHKA TOKCHYECKOI'O 3AT'PA3SHEHWA BOA BOJOTOKOB H
BOJOEMOB PA3JIMYHOU COJIEHOCTH U 30H CMEILIEHHUA
PEYHbLIX U MOPCKHWX BO/I METOJIAMHW bBUOTECTHUPOBAHKWA

Harta BBeaeHunsa 2007-01-02

1 ObaacTL npumMeHenus

HacTosiluye pekoOMeH 1Al YyCTaHABIMBAKOT METOAbl OUOTECTUPO-
BaHUA M TpeOOBAHUA K MOPAAKY TPOBEACHHUA W OLEHKE TOKCHMYECKOIro
3arpA3HEHUS BOJ BOJOTOKOB U BOJOEMOB pa3/IMYHOH COJIEHOCTU U 30H
CMELUEHUA PEYHBLIX U MOPCKMUX BO/ B COCTaBe€ CHCTEMbI MOHHUTOPUHIA
noBepXHOCTHLIX BOA cymin (11BC).

PekoMeHaauuvu Mpe/IHA3HAUYCHDI 11 OTNEPATUBHO-
MPOU3BOACTBEHHbIX MOAPA3ACICHUI TEPPUTOPUAIbHBIX YIPABJACHUH MO
[MAPOMETEOPOJOTUU U MOHHUTOPUHTY OKpyxawuend cpeabl (Y1 MC)
Pocruapomera, oCyweCTBASIOLIMX OpraHU3alyd U NMpoBeAeHUE HADJIKO-
neHuii 3a cocroaHuem [IBC B pamkax ['ocynapcTBeHHOMH cnyObl Ha-
omoaeHui (I'CH) Poccum.

HacTtosimue pekoMeHAaLMU MOTFYT ObITh MCIOJIb30BAHbl B KAa4€CTBE
METOAUYECKOI0 MocoOMs CrnelMaJucTaMu M NPaKTUHYECKUMHU pabOTHHUKA-
MU NMPUPOAOOXPAHHBIX OPraHU3aluri, OCYIULECCTRIISIOUIUX HAOIKAECHUA 32
3arpA3HEHHUEM OKpYXKaloUeH Cpeabl.

2 HopmaTHBHBIE CChIIKH

2.1 B HacTosiliMX pekOMeHAauuaX MCMONb30BaHbl CCHIJIKH Ha cClie-
NYIOLWHE HOPMATHUBHbIE JOKYMEHTDI:

['OCT 17.1.1.01-77 Oxpana npupoasl. [ uapocepa. Ucnonb3zopanue
1 0XpaHa BOJ. OCHOBHbIC TEPMHHbI U ONIPEACICHUS

[OCT 17.1.3.07-82 OxpaHa npupoasl. [ napochepa. I1paBuna KoOH-
TPOJIsl KaUeCTBa BO/Abl BOJOEMOB U BOJOTOKOB

['OCT 17.1.5.04-81 Oxpana npupoapl. ['mapochepa. I[lpubopbi M
YCTPOMCTBA And 0TOOpa, NEPBUUHOH 00padOTKK U XpaHEHUSA NMpoO MpH-
poaHbIX BOA. O0OUIME TEXHHUYECKUE YCIIOBHS
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['OCT 17.1.5.05-85 Oxpana npuponbi. [ ugpocdepa. O0iuue Tpedo-
BaHUsI K OTOOpY MpoO MOBEPXHOCTHBIX M MOPCKUX BOJ, JibJa U aTMO-
chepHBIX OCA/1KOB

['OCT 19179-73 'uaponorus cyuwid. TepMUHBI U Onipeae/IeHUsA

['OCT 27065-86 KauectBo BoA. TepMHHBI U ONIpeAC/IEHHUS

Pl 118-02-90. Meroauueckoe pyKOBOACTBO MO OUOTECTUPOBAHHIO
BO/IbI

PJI 52.18.595-96 ®denepaibHbiH NEpEUEHb METOAUK BbINOJHEHUS
U3MEPEHHU, JONYILICHHBIX K IPUMEHEHHIO MPH BbITIOJIHEHHH PaboT B 00-
JJACTH MOHUTOPUHIA 3arpsA3HEHUA OKPYKAKOLLEH NPUPOAHOH Cpebl

PJ1 52.24.635-2002 Mertoanueckue ykaszaHus. lIpoBeaeHue Habmo-
JEHUH 33 TOKCHUYECKUM 3arpsi3HEHUEM JOHHLIX OT/JIOKEHHUH B MNPECHO-
BO/JHbIX KOCHCTEMAX HAa OCHOBE OMOTECTHUPOBAHMUS

P 52.24.566-94. MeToabl TOKCUKOJIOTHYECKOU OUEHKH 3arpsa3HCHUS
MPECHOBOJAHBIX IKOCHUCTEM

P 52.24.309-2004. Opranu3auus U npoBeACHUE PEXKUMHBIX HA0I10-
JIEHUH 3a 3arpsA3HEHUEM MOBEPXHOCTHLIX BOA CYLUIU Ha ceTh Pocruapo-
META

P 52.24.662-2004. OueHKa TOKCHYECKOTO 3arpA3HEHUs MPHUPOAHBIX
BOJA M JOHHBIX OTJOXEHUH MNPECHOBOAHbLIX 3KOCUCTEM METOJJaMH
OHOTECTUPOBAHUSA C UCMIOJIL30BAHUEM KOJIOBPATOK

2.2 CCbUIKM Ha OCTajbHbIE CTAHAAPTHI (TEXHHUUYECKHE YCIOBHUSA) TIPH-

BEeACHbBI B nogpasaenax 7.2, 8.2, 9.2.

3 TepmuHBbI H OnIpeae/ICHHS, 0003HAYECHHS

B HacToAWMX peKOMeIAaLuaX HCTTOb30BaHbI CEAYIOLIUE TEPMUHBI
H ONpEACNEHUS:

3.1 anamau3 npod Boabl: OnpeaeneHue QU3HUYECKHX, (PU3HKO-
XUMHYECKUX, XUMUUECKUX, OHOTOTrHUECKUX, TOKCUUYECKHUX CBOUCTB U CO-
craBa Boabl (P 52.24.566).

3.2 OHoTecTUpOBaHHE (OHOJOrHYEeCcKOe TecTUpoBaHHUeE): OlieHKa
KauecTBa 00BEKTOB OKpY»Kawowen cpesbl (BOJAbl U Jp.) NO OTBETHLIM pe-
AKLUMSAM IKHBbIX OpPraHuM3MOB, sBJfl0ILMXCA TecT-o0bekTaMu  (P]]
52.24.633).

3.3 ouorect: COBOKVIIHOCTL NPUEMOB [1OJIYYEHHUS HH(POpPMALMMU O
TOKCUYHOCTH BO/1bl MJIH JOHHbIX OTJIOXKEHUH AJI THAPOOMOHTOB Ha OC-
HOBE perucTpauuu peakuuit tect-oobekra (P 52.24.566).
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3.4 BoaHbIHA 00BbeKT: COCpPEeNOTOUEHHUE NPUPOAHBIX BOJ HA [OBEPX-
HOCTH CyWd B popMax ee peabeda, TMd0 B HEAPaxX., UMEIOLLEE IPaHULIbI,
00bEM U UepTbl BOAHOIO pexxkuma (PJ1 52.24.635).

3.5 anana3oH pearupoBanMf. MHTepBal 3HAUEHUA KOHLEHTpaLU
3TAJIOHHOIQ TOKCUKaHTa, B Mpeaesax KOToporo pe3ysibrar OMOTECTUPO-
BaHUS SABJIAETCH HAACKHDIM.

3.6 3arpsizHeHHe BOAbI BOA0€MOB H BOAOTOKOB: [Ipouecc usmeHne-
HUA COCTaBa W CBOMCTB BOAbI BOAOEMOB W BOJAOTOKOB IMOJ BJIUAHUEM MO-
CTYMNarvLWKUX B BOAY 3arps3HAIOLLIAX BEIUECTB, MUKPOOPraHU3MOB, TEIIA,
NpUBOAAIINX K YXYAUWEHUIO KayecTBa Boabl (P 52.24.309).

3.7 3arpsisHeHHe TOKcCHYecKoe: 3arpsiZHEHUE BOJIbl BOJIOEMOB U RO-
NOTOKOB TOKCUYHBIMH BEILLIECTBAMMH.

3.8 KauecTBO BOJAbI: XapaKTEpUCTUKa COCTaBa M CBOMCTB BOJbI,
onpeaesisrolas NPpUroaHOCTb €€ AJ11 KOHKPETHbLIX BWJAOB BOJOIMNOJIb30-

BaHus (1'OCT 17.1.1.01).

3.9 KpuTEepHii TOKCHMYHOCTH: 3HAUYCHHE NOKa3aTeJasd TOKCUUYHOCTH,
Ha OCHOBAHWU KOTOPOIo CYJIAT O HaJUYUH TOKcH4YecKoro aeucteust (PJ1
118-02).

3.10 MeTpoaorudeckas XxapakTepucTHKA MeToda OMoTeCTHPOBA-
HUA. XapaKTepUCTUKA YYBCTBUTEILHOCTH METOJA, onpeaensaeMas ajis
TecT-00beKTa 10 JIC sy npy BO3ACHCTBUM 3TAJIOHHOIO TOKCHKaHTa (Mejb
(II) cepHOKUCad, KaNUH ABYXPOMOBOKUCIIBIN).

3.11 ocTpoe TOKCHYecKOe JeHcTBHE (OCTpas TOKCUYHOCTL): Bo3-
ACHUCTBUE, BbI3bIBAIOLUECE OBICTPYK) OTBETHYHK) PEAKLMIO TECT-00bEKTA.
OCTpo€ TOKCHYECKOE [JICHCTBUE Yalille BCEro OMNpPEAe/soT Mo TeCT-
peakuUy «rudesib» WU «BbIXKUBAEMOCTLY B YCJIIOBUAX KPAaTKOBPEMEHHO-
ro ovorecTupoBaHus. [Ipy UCNOJNL30BAaHUU KONOBPATOK U JPYIrUX Opra-
HU3MOB MUKPO300MJIAHKTOHA JAJIMTEIbLHOCTb BO3AEUCTBUSA COCTABJAECT 6
-24 y.

3.12 mogocTpoe TOKCHUeCKOe aAeHcTBHE: BO3acHCTBHE, BhI3BIBAIO-
lliee CPEAHIOK MO0 BPEMEHH OTBETHYK peakUHio TecT-00bekTa. Ilono-
CTPO€ TOKCHYECKOE AEMCTBHE Yallle BCEro ONnpeAensdoT Mo TECT-PEeaKiMHU
«rudenb» WU «BbIKUBAEMOCTb» B YCJIOBHAX KPATKOBPEMEHHOIO OHOTEC-
TUpoBaHUA. [IpH MCMONB30BAHUU KOJIOBPATOK WU JAPYr¥X OpraHu3mMoB
MHUKPO300ITJIaHKTOHA JUIHTEIbHOCThL BO3AEHCTBUA cocTaBnseT 48 - 72 u.

3.13 nmoka3arteib TOKCHYHOCTH: [IpH3Hak TecT-00bEKTa, HMCMNOJIb-
3YEMbIH /151 OLEHKU TOKCHYHOCTH Boabl (PJ1 118-02).

3.14 noBepxHOCTHBIEe BOAbI: Bojabl, HaxoaswMecs HA MOBEPXHOCTH
CYillM B BUAE pazivudHbIX BOAHbIX 00bekTOB (I OCT 19179).
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3.15 npupoanbie Boabl: Boabl 3eMiu ¢ coaepkKallluMHUCA B HHX
TBEPAbIMU, XKUAKUMU M razoobpasuHbiMyd BewecteaMu (I'OCT 19179).

3.16 npoba Boabl: KonnMuecTBO BOAbI, NMpeaHa3HA4YeHHOE ansa OHo-
TECTHPOBAHMUA.

3.1/ nyHKT HaOJKAeHUH 3a 3arpsi3HEHHEM MOBEPXHOCTHLIX B0/
cywrn I'ocypaperBennoi cern nadnoneuun Pocruapomera: Mecto Ha
BOJOEME WJIM BOAOTOKE, I'/le€ MPOBOAAT KOMILIEKC padOT 1St NONYyYEHMUS
NAHHBIX O KAYE€CTBE BOJbl WK AOHHbIX OTNOXeHHUH (P]] 52.24.635).

3.18 pesyabTaT OHMOTEeCTUPOBAHUS: KOHEUHBIM BLIBOJL O TOKCHY-
HOCTH BOJJHOM Cpejibl, YCTAHOBJIEHHBIN B X04€ OMOTECTUPOBAHMUS.

3.19 recT-00bEeKT: OpraHu3M, KOTOPbIH UCMOJIL3YIOT NPU OHOTEC-
TUpoBaHUU (HHPY30puu, nadpHuu U T.14.) (P 52.24.566).

3.20 TOKCHYHOCTb BOAbl: CBONMCTBO BOAbl BbI3bIBATh INATOJIOTHYE-
CKME U3MEHEHUSI WK THOEeNb OpraHu3MoOB. O0YCIIOBJICHHBLIE MPUCYTCTBH-
eM B Helr ToKCHUHbIX BeutecTB (P 118-02).

3.21 TOKCHKOJIOTHYECKHH IKCHEPHMEHT: ODKCIEPUMEHT, B XOA€
KOTOPOr0 OLEHHMBAIOT BJIMAHHE Ha TECT-OOBEKT MCMBITHIBAEMOUN BO/bI
WIH XUMHUYECKOro coeaMHeHUs:. COCTOUT M3 ABYX CEpHii: ONbIT (C BO3-
NECHCTBUEM BOJbl HIIM XUMHYECKOTO COEAWHEHUS) U KOHTPOJb (Oe3
BO3A€HCTBUSA, HO B TeX xe YCnoBusx) (P 52.24.566).

3.22 YyCJOBHO YUCTbIH y4acTOK BOAHOro oobekTa: OObi4HO 3TO
¢bOHOBBIH CTBOP.

3.23 donoBbIi cTBOp: CTBOpP, PaACNONOXKEHHBIM HA PACCTOAHHHU He
MeHee | KM Bbillle UCTOYHUKA 3arpsa3HeHus (P 52.24.566).

3.24 XpoHHYECKOe TOKCHYECKOe ACHCTBHE (XPOHHUYECKAH TOK-

CHYHOCTL): BO3acHCTBHE, BbI3BIBAKOLIES OTBETHYHK) pPEAKLMK TECT-
00beKTa, NPOABIAKULYIOCA B TEUEHHE OTHOCHUTEJILHO JJIMTEJILHOIO He-

pyUoJa BpeMEHU. XPOHHUUYECKOE TOKCHUECKOE AEHCTBHE H3MEPSIOT 110
TE€CT-MOKA3aTE/AM  «BbIKMBAEMOCTbY, «IJIOAOBUTOCTb», «W3MCHEHHE
pocTa» U JPYrUM peakuusaM TMpv JJIUMTESIbHOM OuoTecTHpoBaHuu (P
52.24.566).

3.25 4YyBCTBHTEJIBLHOCTbL TECT-00beKTA: HikHAs rpanuvua auana-
30Ha ACHCTBUSA JTAJOHHOTO TOKCHMKAHTA, I[PU KOTOPOU OOHApyKHBAKOT
[1apaMeTpbl €10 TOKCHYECKOrO NEUCTBUS HA TECT-OOBEKT.

3.26 »kcno3unug: Ilepyoa, B Te4€HUE KOTOPOro OpraHU3M Haxo-
NUTCA M0J BO3ICHUCTBMEM UCcaeayeMoro ¢aktopa, B HaCTHOCTH XHMUYE-
CKOI'o BelleCcTBa. B 3aBUCUMOCTH OT DKCMO3HWLHUM Pa3IUYaAOT OCTPOE UIH
XpoHuueckoe Tokcnyeckoe aencteue (P 52.24.635).
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3.27 3Ta/IOHHBIA TOKCHKAHT: TOKCHYECKOE BEWIECTBO, UCMOJIb3YE-
MO€ IS MPOBEPKU UYBCTBUTEJILHOCTH OHoOTECcTa MM TecT-00beKTa (P

52.24.566).

4 Q01 e MoJ0KEHHUH

4.1 OueHKy TOKCUYECKOro 3arpa3HeHUs BOA BOAOEMOB W BOAOTOKOB
Pa3AU4YHOH COJICHOCTH W 30H CMEUICHHSA MOPCKHUX WU PEYHBIX BOJ IMPOBO-
AT MeToAaMH OHOTECTUPOBAHUA C UCIOJb30BaHHEM Habopa OMOTECTOB
(METOAMK), BKJIIOUAKOLIMX Pa3JMUHbI€ TECT-00BEKThI U [TOKA3aTEIH.

4.2 B kauecTBe TeCT-O0BEKTOB AJI1 OLLEHKU TOKCHUYECKOIro 3arpsasHe-
HUA BOJ BOJOEMOB U BOAOTOKOB pa3jIMyHON COJICHOCTH M 30H CMELLUEHHUSA
MOPCKHX W PEYHBbIX BOJ MCMOJb3YIOT T'HAPOOUOHTOB PACTUTELHOIO M
XUBOTHOIO MPOUCXOMKAECHUA, OTHOCALIMXCS 110 CBOUM 3KOJIOTHUYECKHUM
OCOOEHHOCTSAM HUCKJIKOUUTELHO K IpyNnaM Me€30- W MOJIMTaJIMHHbIX BU-
NOB. DKOJIOrHYECKAs BAJICHTHOCTb BUAOB I'MAPOOMOHTOB ¥ KilacCH(HKa-
LISl NPUPOJHBIX BOJA B 3aBUCUMOCTH OT COJICHOCTH M3JIOXKEHbI B MPHIIO-
XEHUH A.

4.3 Habop OHOTECTOB (METOAMK) OOJ/DKEH BKJOYATh Pa3/IMYHBIC
T€CT-00bEKThI, XKEJIATEJIbHO, MPEACTABUTECH Pa3zHOro TPOPUUECKOro M
CUCTEMATUYECKOIrO YPOBHS, HANpUMeEpP, MUKPOBOAOPOC/IU, HUH(PY30pHH,
KOJIOBPaTKH, pauyku. pblObI U T.A4. Peakuus TecT-00beKTOB, 001aal0UnuX
pa3UYHOK YYBCTBUTEIbHOCTLI), K OJHOMY U TOMY XK€ BO3ACHCTBMIO,
N03BOJIAET NOAYUUTL 00/1e€ 00BEKTUBHYIO OLIEHKY TOKCHYECKOTO 3arpss-
HEHMUA.

4.4 Habop OHMOTECTOB (METOAMK) pa3jIMYHbIX TECT-peakKurMii OJHOro
TeCT-00bEKTa JOMKEH BKJIHOYATh HECKOJBKO MOKAa3aTeied TOKCUYHOCTH.
Hanpumep, Hcnoab3ys KOJOBPATOK, OLEHUBAKT MX TMHUIICBYK) aAKTUB-
HOCTb, TM0eJIb, NMJIOAOBATOCTb. MCMob3yss MUKPOBOAOPOCIIH, OLEHUBAKOT
MHTEHCMBHOCTb UX (POTOCUH1€3da, KOHLEH IpauMio XJopoduina, UHTEH-
CUBHOCTb (YrHETEHHE) MpHUpocTa, rudenb. OTKIMK TecT-peakuuit, obna-
NaKOUMX Pa3IMYHON YYBCTBUTENBLHOCTBIO, OJAHOIO TECT-00BEKTA HA OJHO
1 TOXE BO3JIENCTBUE TO3BOJISIET MOJYYUTh  OOBEKTHUBHYH) OLEHKY TOK-
CUYECKOro 3arpsa3HeHus [11].

4.5 B pesyabtate OMOTECTHPOBAHUS NMPoO BOAbl HA OCHOBE PETHUCT-
paluud MNoKa3aTejied TOKCUYHOCTH TECT-00bEKTAa TOKCHYHOCTbL MNpOoObl
OLECHUBAIOT 110 KPHUTEPUAM, YCTAHOBJIEHHBIM AN KaXaoro OuoTecTa.
OOy OUEHKY TOKCHMYECKOIO 3arpsi3HEHHs MpoObl YCTAHABIMBAKOT 110
OHOTECTY, NMPOSIBUBLLIEMY HAUDO/€€ BbICOKYK) YYBCTBUTE/ILHOCTD.

S
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4.6 buorecTUpoBaHHe BOJ NMPOBOIAT NPH PEKUMHbBIX HaOMIOAEHUAX
U [ pelieHUs orepaTUBHbIX 3a/a4 C LE/bI0 MPOBEPKH COOTBETCTBHSA
KaueCTBa BOA OTIAENbHBIX NMPOo0 YCTAHOBJAECHHbIM HOpMaM. [Ipu pexum-
HbIX HaO/IIOEHUAX HA OCHOBE CUCTEMATHUYECKUX JAaHHbIX OMOTECTUPOBA-
HUA OUCHUBAIOT TOKCUKOAOTHHECKOE COCTOAHUE BOAHBIX OOBEKTOB HIH
UX y4acTKoOB. [lis pelleHUs onepaTHBHBLIX 3a4ay OLIEHUBAIOT TOKCHY-
HOCTb OTAENbHBLIX Npo0 BOAbI C LEJBIO BBIACHEHHA UPE3IBLIYAUHBIX IKO-
JIOrHYE€CKHUX CUTYaALIUH.

4.7 CorjiacHO nepeyHsi HOPMUPOBAHUSA [TOKA3aTeiEd KayecTBa BOJ
YKa3aHO: BOJa KOHTPOJIbHOrO CTBOpa (MpUpOJHas BOJ1a) HE JOJKHA OKa-
3bIBATh TOKCHYECKOro (XpOHHUYECKOro M TeM 0o0Jiee OCTPOro) ACHCTBHS
Ha T€CT-00bEKTbI, HCIMOJIb3yeMbIe 1514 OUoTecTUpOBaHus (P 52.24.566].

4.8 B xoae 6voTecTHpoBaHHs BO/IbI YCTAHABIMBAIOT OTCYTCTBHE MU
HaJIMYUE TOKCHUUECKOTO (OCTPOro, NOAOCTPOro, XpOHUUYECKOro) AEHCTBUS
WCIbITHIBAEMOM MPoOLI A1 OMOJOTHYECKUX 00BEKTOB, 0€3 uaeHTU(dHKa-
LUMHU  3arps3HAOLIMX BELLECTB U UX KOJMUYECTBEHHBIX XApaKTEPHUCTHK
corjiacHo [P 52.24.566].

4.9 buorecTtupoBanue NPUPOAHBIX BOJA OCHOBAHO Ha ONpeIeCHUH
NoKazareJiel TOKCHUYHOCTH MNpoObl BOJbI (ONbIT), OTOOpAHHOW B 30HE
BJIMAHUA UCTOUYHUKA 3arpA3HEHUs, W UX OTJIHYHUSA OT KOHTPOJILHOU TMPO-
Obl, OTOOpaHHOW HA YCJIOBHO YMCTOM Y4acTKe BOJHOro o0beKTa.

4.10 buorecTupoBaHMe TOKCUYHOCTH MPHPOJAHBLIX BOA BOAOEMOB U
BOAOTOKOB Pa3jIHdYHONW COJIEHOCTU U 30H CMEUICHHS MOPCKHUX H PEYHBIX
BO/Jl C MCII0JIb30BAHUEM TE€CT-O0BEKTOB, MPUHAAJIECKALUIMX K TPYNNaM Me-
30- U MOJMIadMHHLIX BM/OB HAMpaBJCHO HA MOJIYYEHUE Kauye€CTBEHHOM

OMOJIOrM4ecKoi HHpopMaLMH.
S PopMHPOBaAHHE CETH MYHKTOB H NPOrpamMM HAOJIHOAeHHH

B coctaBe cucreMbl MoHUTOpUHIa I1BC pexumHbie HaOn0aeHUA 1o

TOKCHKOJIONMUYECKUM MOKa3aTeNssM METoJaMHU OUMOTECTUPOBAHUSI MPOBO-
AT NO nporpamMMam padort tepputopvalbHbiX Y1 MC B COOTBETCTBUM C

TpeGoBanuamu P 52.24.309 — ana [1BC.
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6 Orboop, xpaneHue U NOAroTOBKAa Npod NPpHPOJAHOH BOAbI /LIS
OMOTECTHPOBAHUA

6.1 TlpoObli npupoAHOH BOAbI OTOMPAIOT C Y4eTOM TpeOOBaHUM
[OCT 17.1.3.07, TOCT 17.1.5.04,1OCT 17.1.5.05u P 52.24.566.

6.2 O6beM npolbl He Meree 50 cM”.

6.3 EMKOCTM J0/DKHBI ObITh M3 MaTepuasia, HE COAepIKallero TOK-
CHYHBIX npuMecel (MOJUITHIIEHOBbLIE €MKOCTH IS MULIEBbIX MPOAYK-
TOB, CTEKJISIHHbIE OAJJIOHBI U Oy ThITH).

6.4 EMKOCTU HeOOXOAHMO MAPKHUPOBATE.

6.5 Ilepen 3zanosHeHMEeM COCYJI0B BOAY PMIBTPYIOT uepes raz No
70-76 (ans yaajeHUs MPUPOJHOrO NMJAHKTOHA) U HECKOJIBKO pa3 Ol10-
nackuBaroT. Cocy 3anojiHAT BOAOH IMOSTHOCTBIO.

6.6 Ananu3 npod BOJbI NO ONPEACTICHHIO TOKCUHYHOCTH NMPOBOAAT HE
no3aHee 6 4y nocJje oToopa npoo.

6.7 B cnyyae HEBO3MOXKHOCTHU [IPOBEAEHUA MCCIIEJOBAHUHN 3a yKa-
3aHHbIN B 6.6 Cpok NpoObI oxyakaarT 10 4 'C u XPAHST B XOJOAUJILHU-
Ke 10 1 CyT.

6.8 KonceppupoBaHue rnpod XMUMHUUYECKUMH BELWLECTBAMU HE JOIMYC-
KaeTcs.

6.9 Ilepen OMOTECTUPOBAHUEM HU3MEPAKOT KOHLEHTpPALMIO KHUCIIOPO-
na, 3HayeHus pH, coaeHocTH ¢ ueabro AUPDHEpEHUMPOBAHUS TOKCHYE-
CKOro BO3JEHCTBHUA KAKHUX-JIMOO 3arpa3HsAIOILMUX BELIECTB M WU3MEPEH-
HbIX B OTOOpaHHOH npode 3uayeHUud pH U kucnopoaa. B cnyyae, ecnu
3TH TnapaMeTpbl He 00ecrneunBaroT HOPMANLHON KHU3HEAEATENLHOCTH
ruApoOMOHTOB, JaHHbIC OMOTECTUPOBAHUSA OY1YyT HEKOPPEKTHLIMU.

6.10 C ydeToM coJjieHOCTH OTOOpaHHOK NpoObl BOAbLI AN OMOTECTH-
POBAHHUSA BBIOMPAIOT TECT-O0BEKT, COOTBETCTBYIOWIHA MO CBOUM 3KOJIO-
FMYECKUM OCOOEHHOCTAM JaHHOM COJICHOCTH.

6.11 [TpoOy pensat Ha aBe 4HacTH IS MPOBEACHMA OHOTecTa Ha
GUNLTPOBAHHOM (NPONYILEHHON Yepe3 OYMaXXHbIA PUIBTD IS YaaJIEHUS
B3BELUEHHBIX BELICCTB) U HEPUNBTPOBAHHOMN BOJE.

7 BHoTecT No NUIIEBOH AaKTHBHOCTH COJOHOBATOBOAHDbIX
rupoOHOHTOB

7.1 [TppHuMn meTona

MeTon OCHOBaH Ha OLIEHKE BJUSHUS MWCRLITbIBAEMOW BOAbl, OTO-
OpaHHON W3 BOAOEMOB M BOJAOTOKOB, Ha MUUIEBYK) AKTUBHOCThb KYJbTYP
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COJIOHOBATOBOJHbIX THAPOOHMOHTOB, HCIOJBL3YEMBIX B KauyeCTBE TECT-
OOBEKTOB, OTHOCALIKMXCA MO THMY MUTAHUA K (UIbTpaTopaM (KOJIOBpa-
TOK M pavykoB aptemMuu). B KadyecTBe NUILEBOH aKTUBHOCTH HCHOJB3YIOT
cKopocTh hunbTpauuu. CKopocTh GUibTpauuu cpelbl — 00beM Cpeapbl,
KOTOPbIA OAUH TECT-O0BEKT MPOINYyCKaeT, NoTped.isis MUKPOBOAOPOCIIH, B
€AMHULLY BPEMEHM.

BivsHue ucnbiThiBAEMOM BOJIbI OLIEHUBAIOT MO U3MEHEHHUIO MOKa3a-
TE€S CKOPOCTU (UILTpALUU Cpeldbl ¢ MMKPOBOLOPOCISAMH  TECT-
00beKTaMU-PHILTPATOPAMH TPH IKCIIO3UMLMU B UCIIBITHIBAEMOM BOJE M0
CPABHEHHIO C KOHTpoaeM. JnuTenbHOCTh OUOTECTUPOBAHUA COCTABJIAET
30 muH. B xoae onbiTa yCTaHABIMBAKOT OCTPOE TOKCHYECKOE NEHCTBHE.

KpuTeprem TOKCUYHOCTH SABIAETCS OTKJIOHEHHUE 3HAYEHHUS IToKa3are-
18 CKOpOCTH PUbTpauuu cpeabl TecT-00bekTaMU Ha S0 % u OoJsiee o
CPABHEHMIO C KOHTPOJIEM.

MeTo/lI PEKOMEHYETCS WCIONb30BaTh MPU OTEPATUBHbIX HaOJ0/Ie-
HUAX JJ1 NMOJYYEeHHUs 3KCrnpecc-UHPOpMaUUH O TOKCHYECKOM 3arps3He-

HUM Npod BOADI.

7.2 Cpencrsa U3MEpPEHUI, BCIIOMOraTe/bHbIC YCTPOMCTBA, pEAKTH-
Bbl, MaTEpHAJIb!

7.2.1 Kyabtypsl Mopckux mukposoaopocneit (Chlorella sp.f. marina,
Dunaliella tertiolecta, Phacodactylum tricornutum). XapakTepHUCTHKA BU-
OB, HCTOYHHUKH MOJIYYEHHUA KYJIbTYpP, pELETITYpa MMTaTE/IbHbIX Cpeld, YC-
NNOBHUA KYJIbTUBUPOBAHHUSA U COAEPKAHUA NaHbl B MPUJIOXKEHUU b.

7.2.2 KynbTypbl COJIOHOBATOBOJHOM KoJaoBpaTku Brachionus plica-
tilis Muller 1 Monoau ranodbuoHTHOro pauka Artemia salina (L.) (apre-
MH$)). OCHOBHbIE XapaKTECPUCTUKK BUAOB AaHbI B puioxeHuax B, 1.

7.2.3 Mukpockon no ['OCT 8074-82.
7.2.4. Kamepa cuetHas [opseano TY 42—816-77 uin dyke- Po-

sedHTana no 1Y 64-1-3328-77.
7.2.5 CTakaHbl BMECTUMOCTBIO 0.2—0.5 cm’ no TOCT 23932-90.

7.2.6 Hawiku [letpn no I OCT 25336-82.
7.2.7 MukpoakBapuymbl (0Ope3aHHbI€ (QJIAKOHBI U3-MOJA AHTHOUOTH-

3
KOB BMECTUMOCTLIO 2 -10 cM™).
7.2.8 Tlunetku KanunasgpHeie (0Ope3aHHbiE ¢ 00EMX CTOPOH Macre-

POBCKME IMUMETKM) WK TIJla3Hble TMUINETKU C OTTSAHYTbBIM HOCHKOM 1O
['OCT 29230-91.
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7.2.9 Cexkynapomep mexaHuueckuih «Cunasa» CO CIIP-6A-1-000
TY 25-1819.0021-90.

7.2.10 JIroboit puneTpoBaiLHbIN annapar.

7.2.11 Bara meavumHckas rurpockonuyeckas no ['OCT 5556-81.

7.2.12 Mapnst meauuuHckas I'OCT 9412-93.

7.2.13 Ctekna npeAMeETHbBIC U1 MUKPOTIpENApaToB

no I'OCT 9284-75.

7.2.14 Ctekiia NOKPOBHBIE AJI1 MUKPOMNPEINapaToB

no 'OCT 6672-75.

7.3 lloarororka u rnposeaeHue OUMOTECTUPOBAHSA

7.3.1 Tlepen npoBeneHueM OUOTECTUPOBAHUS MPOBOAAT MPOBEPKY
4YBCTBUTEJIbHOCTH KYJIbTYP TECT-00bEKTOB corjlacHO P 52.24.662.

7.3.2 O6beM npoObl BOAbI AJi1 OMOTECTUPOBAHUSA € UCIIOJIb30BAHHEM
KOJIOBPATOK coctasisieT 50 cM’, ¢ UCMOMb30BAHMEM MOJIOAY APTEMHH —
500 cm”.

7.3.3 B cayuae ecan oroOpaHHas npoOa BOAbl MYyTHas, €€ OTCTaH-
BAIOT UJIM PUABTPYIOT C LIE/IbIO UCKIKOYEHHMS B3BELUCHHbBIX YacTull, 3a0u-
BalOLKUX (PUIBLTPOBAJIbHBINM annapar TeCT-00bLEKTOB.

7.3.4 1log MUKPOCKOIMOM C MOMOUILIO THIIETKU OTCAXKUBAIOT B MHUK-
pOoakBapuyMbl 1o 10 3K3eMIIAPOB TECT-00BEKTOB (KOJIOBPATOK HJIA MO~
noau apteMuu). MU30bITOK nonaeliei ¢ TeCT-00bEKTaMH BOAbI YOUPAIOT €
NOMOLUBLI (PUJILTPOBAJILHOM 6;/M3m. B skCnepUMEHTaibHbIE MHKpPOaK-
BaApUYMbl 100aBsIOT 110 10 CM™ UCObITLIRAEMOW BOJbI AJIs1 KOJIOBPATOK, B
cTakaHbl - o 0, 2 AM>  [J1sl MOJIOAN apTeMuy. B KoHTpoab [00aBJSIOT
NPpUPOJHYIO BOAY M3 (DOHOBOro CTBOpa BOAOEMA, NPOPUILTPOBAHHYIO
yepes ra3 BbICOKMX HOMEpOB. Kaxayro cepuio CTaBAT B TPEX NMOBTOPHO-
CTHX.

7.3.5 Jnsn pacuera mnokazaTefii CKOPOCTH (PUIAbTPALMKA CHHMTAKOT
KJIETKH MUKPOBOAOPOCIIEH - UX KOJIMYECTBO B HAYajle U B KOHLIE DKCIIE-
PUMEHTA.

B Kaxabii MUKpoakBapuyM BHOCAT 0.5 cM’ CYCNEH3UU MHKPOBOJO-
pociie. g yaodCTBa nojacuyeta MUKPOBOIOPOCTEH HX BHOCAT B KaX-
JbIA MUKPOAKBAPHUYM 4Yepes nepuo BpemeHu nopsaka 10 muH. KoHueH-
TpaLMsl BHOCHMO# XJIOPEUTb 0JKHA ObITh He HIKE 2 MITH.KIL/CM” .

Eciii nJIOTHOCTH MUKPOBOAOPOCAEH HU3KA, TO UX KOHUEHTPHPYIOT C
[TOMOLLbLIO JIVOOro HUJILTPOBAILHOIO anrapara.

MUKpOaKBapuyMbl C KOJIOBpAaTKAMM HaKpbIBaOT JIHCTOM TEMHOH
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Oymary, ctakaHbl ¢ MOJIOALIO APTEMUH MOMELAT B TEMHOE MECTO IS
TOrO, YTOOBI MPEAOTBPATUTL POTOCHHTE3 MUKPOBOJOPOCIIEH.

7.4 Perucrpauus YUCICHHOCTH MHUKPOBOOPOCIIEH

7.4.1 J1na pacyera CKOpPOCTH (PUJIbTpAUMU YHUTBIBAIOT KOJIHWYECTBO
KJIETOK MUKPOBOAOPOCIEH HEMNOCPEACTBEHHO U 1O HUCTEYEHUH 30 MUH
[10CJIE€ BHECEHMA UX B MUKPOAKBApUYMbI C KOJIOBpaTKaMU U yepes 60 MUH
— B CTaKaHax ¢ MOJIOAbK) apTEMHH.

7.4.2 KonnuecTBO KJIETOK MHUKPOBOAOPOCJIEN YUYUTLIBAKOT C TMOMO-
b0 KaMepbl ['opsesa, npocuntbiBas |0 OonbluuX KBaapaToB (yBeauue-
Hue 20x10). IMoacuyer BeayT B Tpex npodax U3 KaXXA0H EMKOCTH.

BHeceHUEe MUKPOBOAOPOCJIEH 4yepe3 nepuoa BpeMeHU nopsaka 10
MHUH obecrnedrBaeT yao0CcTBO nojacyera Ux B Kamepe | opsieBa, pa3pbiB B
NojcyeTe MOBTOPHOCTEH J0MKeH cocTaByaTh 0,5—1,0 MuH.

JlaHHbIEe OUOTECTUPOBAHUA (KOJTUUYECTBO KJIETOK MUKPOBOAOPOCIICH B
Hayaje U B KOHLIE DKCIIEpUMEHTA, BpEeMS Hayala U OKOHYaHUSA DKCIEPH-

MEHTa) PErUCTPUPYIOT.

7.5 O0OpaboTKa pe3yabTaToOB, pacy€Thi U OLIEHKA TOKCHYECKOrO
3arpsi3HEHUS

7.5.1 TokcHuecKoe 3arpsa3HeHUE HCNbITEIBAEMOMN INpOObLI BOABI OlLle-
HUBAIOT MO W3MEHCHHIO BEJIMUUHBI OTKJIOHEHHS CKOPOCTH (QUJIbTpALMH
cpeabl OT KOHTpoJd. /l1g 3TOro BHavyajlie pacCHMTHIBAKOT 3HAUEHHE MOKa-
3aresis CKopocTH (unbrpanuu (CO, cM/3K3."MHH) B KaXK/0ii CEPHUU IKC-
nepumeHTa no popmylie

CD = [(Co-CY/C, ND]V. (7.1)

rae C, u C; — KONIMYECTBO KJIIETOK MHUKPOBOAOPOCIEH B OJAHOM OO0JIb-
HIOM KBajipaTte Kamepbl | opsieBa B Hayajie U B KOHLE
IKCMIEPUMEHTA COOTBETCTBEHHO;
N - KOJIM4E€CTBO ruapoOHMOHTOB B MUKPOAKBapHUyMeE, 3K3.;
t - BpeMs OMNbITa, MUH;
V - 00beM BOAbl B MUKPOAKBaApHUYME, M.
KonnuecTBO KJIETOK MUKPOBOAOPOCIEH B OAHOM OONLILIOM KBajpa-
Te KaMepbl l'opsieBa noayqaloT Kak cpeaHee apudMeTHyeckoe u3 10

00/bUIMX KBAJApPATOB KaMepbl.
10
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7.5.2 3areM pacCUUTHIBAKOT OTKJIOHEHHE TOKa3aTelsd CKOPOCTH
dunbTpalMu cpeabl (X,%) B IKCNEpUMEHTa/IbHbIX BApHAHTaX OT KOHTPO-

Jig no hopMmy.Jie
X =[(CD, - CDy)/CD] 100 %, (7.2)

rae - CO u CDy - nokazaresb CKOPOCTH PUABTPALMU Cpeldbl B KOHTPOJIE
M B DKCOCPUMEHTE COOTBETCTBEHHO,
CM3/(3K3.'MI/IH).
3HA4YCHHUSA OTKJIOHEHUSA MOKA3aTeJIsi CKOPOCTH PUJIBTPALIMU CPEAbI MO-
YT ObITb MOJIOKUTEJIbHBIMA U OTPULIATEJIbHBIMM, TaK KaK TOKCHUYECKOE
JEACTBHE MOXKET MPOABJATLCA KaK B CTUMY/SIUUH, TaK U B YITHETEHHU
CKOPOCTH (PUIIbTPALIMH.
Ecnu OTKJIOHEHHE ITOKa3aTeNIA CKOPOCTH PUIIbTPALUH CPEAbl JOCTHU-
raeT 50 % u Oonee, TO 3TO yKa3blBA€T HA OCTPOC TOKCHYECKOE AEHCTBUE
UCTILITEIBAEMON NPOObI BOBI.

7.6 MeTpOoJIOTHYECKUE XapaKTEPUCTHKH METOAA

[ToCKOJIbKY OTKJIOHEHUS MOKA3aTeNls CKOPOCTH (DUILTPALIMK CPEab
MOT'YT OBITb MOJIOXKUTEJIBHBIMU U OTPULIATCIILHBIMM, TO AHaANMa3OH OTKJO-
HEHUS NoKa3aTe/sd CKOPOCTH (PUIBTPALIMM CPEAbl OT KOHTPOJSA COCTABJISA-
eT oT 0 go Oonee =150 % ¢ BHyTpUIaOOpaTOPHOH NPEeLU3UOHHOCTHIO

35%.

8 buorecT no rude N MOIOAH COJTIOHOBATOBOAHLIX THAPOOHOHTOB
8.1 IIpuHumun metoaa

MeToa OCHOBAH HAa OLEHKE BJIHUSIHUA UCIBITBIBAEMONH NMPUPOIHON BO-
Ibl, OTOOpPaHHON U3 BOJOEMOB U BOJIOTOKOB, Ha UH/WBHU/YAJIbHbIE JIMHUM
nadopaTOpPHON  KyJbTYPbl TMAPOOHOHTOB. B KauecTBe TeCT-OOBEKTORB
HCMOJIB3YIOT MOJIOAL COJJOHOBATOBOAHOW KoJjoBpaTkH Brachionus plica-
tilis Muller ¥ ranoduonTHOro pauka Artemia salina (L), mOJy4YeHHBIX U3
[MOKOSIIUXCA AUl BausiHUe ucnbiTbIBAEMOH NpoObI OLIEHUBAKOT IO W3-
MEHEHHIO (110 CpaBHEHMIO C KOHTpOJIeM) rokKasaTtens ruoeau mMonoau
ruIpoOMOHTOB TIPU 3KCITO3ULIMK B HUCIIbITbIBAEMOM Npode. 1lokasatenem
rudenu MOJIOAU CIAYXKUT KOJIUYECTBO MOJIOAN MTMAPOOUOHTOB, NOrHOLLIMX
B UCIbITLIBAEMOHN BO/IE.

11
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OcTpoe, MoJ0CTPOEC U XPOHUHECKOE TOKCHYECKOE ACHCTBUE HCIIbI-
ThIBaeMOH NpoObl YCTAHABIMBAIOT B XOAE OAHOrO 3KcnepuMeHTa. OCT-
pPO€ TOKCUYECKOE ACHCTBHUE ONPEACIIAIOT 3a BpeMs S3KCNO3ULIMK 24 4, No-
nocTpoe - 48-72 4, XxpoHUYECKoe - 96 4.

KputepueM TOKCHYHOCTH SBHACTCS YBEJIHYEHHE THOEIM MOJIOAU
ruapoOHOHTOB Ha 25 % M OoJiee MO CPaBHEHUIO C KOHTPOJIEM.

8.2 CpencrBa U3MEPEHUM BCIIOMOrarejibHbi€ YCTPOHUCTBA, PEAKTHUBDI,
MaTepHUaJbl

8.2.1 Kyabtypa conoHoraroBoaHoi KosoBpaTtku Brachionus plica-
tilis Muller. OnucaHue OCHOBHBIX XapaKTEPUCTHK BHUAA JAHO B MPUJIO-
KCHUH B.

KynbTypa ranodbuoHTHoro pauvka Artemia salina (L). Onucanue oc-
HOBHBIX XapaKTEPUCTUK BUAA U IOJIyHEHHE KYJIbTYPbl JAHO B MPUIIOHKE-

HUsax ['u /I
8.2.2 Mukpockon no ['OCT 8074-82.

3

8.2.3 Crakanbl BMecTUMOCTBIO (0,2-0.5 am™ mo 'OCT 25336-82.
8.2.4 IluneTky kanuapHble (00pe3aHHble ¢ 00€HUX CTOPOH macTe-
POBCKHUE TIMMNETKH) WJIK TNA3HbIE MUIIETKU C OTTAHYTbIM HOCHKOM IO

['OCT 29230-91.

8.2.5 MukpoakBapuyMbl (0Ope3aHHbIe (JIAKOHB! H3-10J AHTUOMOTH-
KOB BMECTHMOCTBIO 2 CM”) HJIM KOHBOIOTBI H3-M01 JICKapCTB.

8.2.6 Menp (II) ceprokucaas S-soaHas, x.4y. no ['OCT 4165-78.

8.2.7 Kanuit apyxpomoBokucibid no 'OCT 4220-75.

8.2.8 Tlexapckue APOAOKHA WM CYCIEH3UsI NPOTOKOKKOBBIX MHKPO-
BOJIOPOCIIEN.

8.3 IlogroroBka Kk OMOTECTHPOBAHHID

[TonyueHne mMonoau ruapoOUOHTOB KOJIOBPATOK U apTEMHUM IPOBO-

ASIT COrJIaCHO  TNMPUIIOKEHUKD /1.
[IpoBepka MPUrOAHOCTH MOJOAM THIAPOOMOHTOB, MCHOJIB3YEMbIX B

xoae OuotecTUpoBaHus, He Tpedyercs. [lepen noaydyeHwem MOJOAN MPO-
BOJSIT MPOBEPKY MOKOANIUXCH UL W3 KOTODLIX TMOJYYAIOT MOJIOb IS

IKCTIICPUMEHTA.
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8.4 IlposeaeHue OUMOTECTUPOBAHUS

J1711 OMOTECTUPOBAHUS TMUIETKOH OTCAXWUBAKOT THAPOOHOHTOB MO
OJHOH B MUKpPOAKBApPHUYMBI. Jl€1al0T 4eThbipe TAKUX MOBTOPHOCTH, T.€.
40 ruapodbroHnToB B 40 MHUKpoakBapMyMax Ha KaXAyHK Cepuio (ONbIT U
KOHTpOJIb). M3nuumek nonasiuueid ¢ ruapoOMOHTAMHU  BOAbI OCYHIAIOT
puibTpoBaIbHONH OyMaroi. B ONbITHbIE MUKPOAKBAPHYMBI C MOJIOAbLIO
KOJIOBPATOK A00aBasAOT 1-2 CM’, B eMKOCTH ¢ MOJIOZIbIO apTeMuu — 10-20
cM® HUCCIEAYEMOH BO/Ibl, B KOHTPOJIbHbIC - MPUPOAHYIO BOAY U3 (DOHO-
BOr0 YUCTOro CTBOpa BogoeMa. MUKpoakBapuyMbl OCTABJSAIOT B MOME-
[LIEHUMW NPU €CTECTBEHHOM OCBELIEHUH, U30eras NpsMbIX COJIHEHHbBIX JIy-
yei. DKCIEPUMEHT BEAYT B HECTEPUJIbHBIX YCIOBUAX. Ha BTOpBIE CYTKHU
MOJIOJb KOPMAT, A00aBJisiss MO KarJji€ CYCNEH3UHU NPOTOKOKKOBBLIX BOJO-
pOCJIEN UJIU pacTBOpa NEKAPCKUX APOAOKEH.

8.5 PerucTpauua nokasaresis rubemm MoOJ0AM TMAPOOHOHTOB

Yder nokazarens ruded MOJOAM KOJOBPATOK MJIU MOJIOAW apTEMHUH
[IPOBOJSAT B TE€UYEHHE 4 CYT C MOMOUILIO MUKPOCKONA MPH YBECJIUYECHUHU
2x14. HabnoaeHus 3a rule/ibi0 B NEPBLIE CYTKH MPOBOAAT 4yepes |, 3,
5, 25 u, a B mocaeaywllMe CYyTKH 2 pa3a B aeHb. [lokazarenem rudenu
MOJIOAHW SBJISIETCS COXpPAHEHHE HENOABHKHOCTH TECT-O0bEKTAMH MOCJIC
0apOOTUPOBAHUS Cpelbl My3bIpbKAMW BO3AYXa KaMUJUISIPHOH MHIIET-
KOM.

8.6 O0OpaboTka pe3y/bTaTOB, paCUEThl H OLIEHKA TOKCUYECKOTO
3arpA3HEHMUS

OUEHKY TOKCHYECKOrO 3arpsi3HEHUS MCNbITBIBAEMON MpoObI BOABI
NPOBOAAT MO Mokazarero 11bean Monoau. [Moxkasarens rudbenun MoaoaM

N/ UCNbITHIBAEMOK MpoObl  (ONbITA) W KOHTPOJIA PacCUMUTLIBAKOT 10
hopMYy.Jic

X' = N/ N . 100, (8.1)

rae X — nokasatesb FMOeNM MOJIOIM KOJIOBPAaTOK WK apTeEMHUM, Yo.
N'\ - KOJIMYECTBO MOJO/H, NMOrUOLINX B CEPUH, IK3.;
N icx - HCXOAHOE KOJTUYECTBO MOJIOAHU B CEPUH, IK3.

13
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YBeiuvueHde rudend Moaoau B OMNBITHOH CEPUM MO CPABHEHUIO C
KOHTPOJIEM PacCYUTBLIBAIOT O POopMYIiC

A=X,-X",, (8.2)

rae A - yBeJM4YeHue ruoenun moaoau, %:

X'\ — nokasareb rubeim MoJIoax B KOHTpoe, %o;

X , — NMokKa3aTtenb rudeiu MoJ1oa4 B ONnbIiTe, %o.

YBeauueHue nokazareis rudbequ  MoJoAH TMAPOOUMOHTOB B 3KCIE-
PUMEHTAJIbHOH CEPUN NO CPABHEHHIO C KOHTPOJIEM Ha 25 Y% U Oonee cBU-
NETENbCTBYET O HAJIUYMU TOKCHYECKOrO [eHCTBHA HMCIBITHIBAEMOH BO-
Abl.

OLEeHKY TOKCHYECKOro 3arpAa3HeHusi npoOdbl BOAbI NPOBOAAT MO Xa-
PAKTEPY TOKCHUYECKOTO ACHCTBUA (OCTPOE, NOAOCTPOE, XPOHHUECKOE) UC-
NbHITHIBACMON NPOOLI, KOTOPOE ONPLALHAIOT NO NOKA3ATEAAM THOLHN MO-
NOAW B 3aBUCUMOCTH OT JKCITO3ULIUHU:

- YBEJHUYEHHE THOCIM MOJIOJAW OT KOHTPOJISI B3ATOM B IKCIIEPUMEHT
MOJIOIH ruapoOuoHTOB Ha 50 % U Oonee yepe3 24 4 nocCsie BO3AEHCT-
BUSI CBUJIETEILCTBYET 00 OCTPOM TOKCHYECKOM JAE€HCTBUM;

- YBEJMYEHUE THOENH MOJOAHW OT KOHTPOJA B3ATOH B IKCINEPUMEHT
MOJIOAHU ruapoOUoHTOB Ha 50 % u Oonee uepes 72 4 nocne BO3AEUCTBHA
CBUAETEJBLCTBYET O NMOJOCTPOM TOKCHUYECKOM ACHCTBHHU HCIILITHIBAEMOMH
poObl BO/bI;

- YBEJIMUEHUE THOEIM MOJOAH OT KOHTPOJS B3ATON B DKCIIEPUMEHT
monoau ruapooHoHTOoB Ha 50 % u Gonee uepe3 96 4 nocie BO3JEHCT-
BUSA CBUACTEAbCTBYET O XPOHUUECKOM TOKCHUUYECKOM JACHCTBHUU UCHbITDI-
BacMOii NpoObI BOJbI.

s Oonee AeTalbHOM OUEHKH MOXKHO TMPOBECTH CTATHCTHYECKYIO
00paboTKy  pe3yJIbTaTOB OMOTECTUPOBAHMA B COOTBETCTBMM ¢ P
52.24.566.

Eciu npoba Oka3bIBaeT OCTPOE TOKCUYECKOE AEHMCTBUE, YCTaHAaBJIM-
BAKOT KPAaTHOCThL pa30aB/iEeHHUs, NPHA KOTOPOH YCTPAHAETCA OCTPOE TOKCH-
yeckoe aercTteue. g 31oro npoBoast OMOTECTHPOBAHHUE Ha CEpUH pas-
OaBJieHu#. ['oTOBAT cnenyrowue pazdasnenus: B 2, 10, 50 v 100 pas.

8.7 MeTpOoIOrH4e€CKUE XapaKTEPUCTUKU METOA

JlnanaszoH yBenuuyeHust rudbeM Moa0AM COJJOHOBATOBOJHOMW KOJIO-
BpaTku Brachionus plicatilis Muller u Monoau ranoOUOHTHOrO payka
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Artemia salina (L) coctaBaseT ot 1% g0 100 % ¢ BHyTpHIabopaTOpHON
NPELUU3IHOHHOCTHIO 25 %.

9 bunorect N0 KOYQPPUIHEHTY NPUPOCTA YHCIEHHOCTH KJIETOK
MOPCKHX MHKPOBOI0POCIeH

9.1 IlpuHuMn MeTo1a

MeToa OCHOBAH Ha ONpE/ICIEHUU U3MEHCHUH UHTEHCHUBHOCTH pas-
MHOXE€HHUS J1a0OpaTOPHONH KyJbTYPbl MOPCKHUX MHUKPOBOJOPOCIIEH T110A
BJIMSIHUEM HCHBITHIBAEMOM BOJABI 110 CpaBHEHHIO C KOHTpoJieM. llokasa-
TEJIEM HHTEHCHUBHOCTU Pa3MHOXEHMS KYJbTYPBl ABJISIETCA HU3MEHECHUE
KO3(ULIMEHTA NTPUPOCTA YUCIEHHOCTH KJIETOK MUKPOBOIOPOCJIEM.

KputepyueM TOKCHUYECKOTO ACHCTBHUS SBISETCA OTKIOHEHUE Ha 50 %
v O0sice KOdDPPUIIMECHTA TIPUPOCTA YHCACHHOCTH KIIETOK MUKPOBOAOPOC-
JIEH B MCIMBITBIBAEMOM BOJIE MO CPABHEHHIO ¢ KOHTpOJIEM. OCTPOE TOKCH-
4YECKOE JICHCTBUE YCTAaHABJIMBAIOT MPH KPAaTKOBPEMEHHOM OHOTECTHPO-
BaHUU B TeueHUe 24 4 (1 cyrt), nogocTpoe — B TeueHUe 72 4 (3 cyT),
XPOHHUYECKOE TOKCHUYECKOE AeiicTBME — B TeueHUe 168 4 (7 cyT).

OTKJIOHEHHWE 3HAYCHUH KO3pPULHMEHTA MPUPOCTA YUCICHHOCTH KJle-
TOK MHUKPOBOJIOPOCJIEH MOXET ObITb CO 3HAKOM «+» U 3HAKOM «-». OT-
KJIOHEHHSI B CTOPOHY YMEHBLIUEHHUA CBHUIAECTEIBCTBYET OO YrHETAKUIEM
NEUCTBUU UCIMBITBIBAEMOM BOJbl HA MHUKPOBOAOPOCIU. OTKIIOHEHUE 3HaA-
yeHUH Kod((PULKMEHTA NMPUPOCTAa HHMCIECHHOCTU KIETOK MHUKPOBOAOPOC-
€ B CTOPOHY YBEITUYEHHUS CBUJIETEILCTBYET O HAJIMYUU B MCHBITHIBaE-
MOWM BOJIE€ 3arpsA3HSAIOILMX BELIECCTB, CTUMYJIMPYIOLIHX POCT BOAOPOCIIEN.

9.2 Cpeacrea UBMEPEHUI, BCIIOMOIaTe/IbHBIC YCTPOUCTBA,
PEAKTUBbI, MATEPHAIIBI

9.2.1 KyabTypa MOPCKUX MHUKPOBOAOPOCHEH. YCIOBUA KYJIbTHBUPO-
BaHUs, COAEP KaHU J1aHbl B MPUTOIKKEHUH b.

9.2.2 Mukpockon no ['OCT 8074-82.

9.2.3 CtakaHbl BMeCTUMOCTBLIO (0,2-0.5 ,[lM3 no F'OCT 25336-82.

9.2.4 Annapar 3eilTiia unv apyroi puabTpOBaJIbHbINM arnapar.

9.2.5 IluneTky kanuuisipHbie (0Ope3aHHbIE ¢ 0DEUX CTOPOH MmacTe-
POBCKHE TIMTIETKU) MJM [JIa3HbIE MUNETKU € OTTAHYTBIM HOCUKOM IO

[OCT 29230-91.
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9.2.6 JIromuHOCTAT ¢ ocBelieHueM padoueirt 30HbI 2000—3000 5k
OT JlaMI1 IHEBHOTI O CBETA.

9.2.7 TepmomeTtp JaboOpaTOpHbIA, LieHA AejieHus wkKaisl 0,1°C no
['OCT 29224-91.

9.2.8 - Kamepa cuetHas ['opsiesanio TY 42—816-77 win DyKc-
PozeHTajs no TY 64-1-3328-77.

9.2.9 TlokpoeHsbie cteka no 'OCT 6672-75.

9.2.10 IlpeameTtnsole cTekna no ['OCT 9284-75.

9.2.11 EMKOCTH cTEeKIsiHHBIE 17151 0TOOpa U XpaHeHusd mpod BObI
BMECTHMOCTbIO | AM”

9.2.12 KonOsl NIOCKOAQHHBIE KOHUYECKUE BMECTUMOCTBIO 250
cm® o 'OCT 25336-82.

9.2.13 Koaobl MmepHbie BMECTUMOCTBIO 0,5 1 1,0 ,HM3 no 'OCT
177074, 2-ro Kimacca TOUYHOCTH.

9.2.14 IluneTku rpaayupoBaHHbIE BMECTUMOCTBHIO OT | s0 10
cm® o TOCT 29227-91, 2-ro knacca TOYHOCTH.

9.2.15 Ho3atopbl NUIETOUHbIE BMECTUMOCTBIO 0,1 1 0,5 cM’ 10 TY
64-1-3326-74.

9.2.16 Llununapbl mepHbie BMecTUMOCTBIO 0,1; 0,5 1 1,0 nM° 2-ro
ki1acca ToyHocetu no 'OCT 1770-74.

9.2.17 Bara meaunusHckas rurpockonuueckas no 'OCT 5556-81

9.2.18 Mapna meauuunuckas no 1 OCT 9412-93

9.2.19 bymara ¢punrtpoBaibHas no 'OCT 12026-72.

9.2.20 ®Ounbtpsl MeMOpaHHbie Ned (nuamerp nop 0,85-2,5 MKkM) no
TY 6-05-1993.

9.2.21 Bopaa auctuiuiupoBannas no [ OCT 6709-72.

9.2.22 Bopaa nurbeBas no 1'OCT 2874-82.

9.2.23 pH-meTp.

90.2.24 Okcumerp.

9.2.25 XonoauiabHUK ObITOBOH, oDecneunBaonvMi TeMiiepaTtypy or
2°C no 8 °C.

0.2.26 lllkad cyuIMAbHBIA A CTEPUTU3ALUMA HOCY/IbI.

9.2.27 Ilnutka anektpuueckas o ['OCT 14919-&3.

9.2.28 baHs BoasiHas.

9.2.29 CnuptoBka no 'OCT 25336-82.

90.2.30 Becwl maboparophbic 1o ['OCT 24104-2001, BbicOKOro

KJlacca TOYHOCTH
9.2.31 XKeneszo (IIT) xnopua 6-oanbtid no 'OCT 4147-74.
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9.2.32 Kanuit asorHokuciwsid no 'OCT 4217-77.

9.2.33 Kanuii apyxpoMoBokucasii no 'OCT 4220-75.

9.2.34 Kanuii xnopucteiii no 'OCT 4234-77.

9.2.35 Kucyora 6opnas no I'OCT 9656-75.

9.2.36 Menpb (II) cepHokucnas 5-soanas x.4. no 'OCT 4165-78.

9.2.37 Kanbuuit xnopuctbiii no 1Y 6-09-4711-77.

9.2.38 Kobanbt xsopucteiii 6-soanbiii no 'OCT 4525-77.

9.2.39 Marnui xaopucteid 6-oaHbIH o ['OCT 4209-77.

9.2.40 Maprauneu (I1) xnopucteiti 4-poaubiit 1o 'OCT 612-75.

9.2.41 Harpuii yraekucabiit kucasiit no 'OCT 4201-79.

9.2.42 Harpuii cepHokuciibiii mo 'OCT 4166-75.

9.2.43 Hartpui dochopHOKHCABIN 0qHO3AMELIEHHBIN 2-BOAHBIH 10
['OCT245-76.

9.2.44 Harpuit xnopucteid no I OCT 4233-77.

9.2.45 Conb Mopckas npodeccuonanbHasn (Wiegandt, npor3Bo/ICTBO

['epManus).
9.3 [ToaroroBka Kk OMOTECTHPOBAHUIO

9.3.1 llepen mnpopeaeHueM OHUOTECTUPOBAHUS MPOBOAAT TMPOBEPKY
YYBCTBUTEJIbHOCTH THAPOOUOHTOB corjacHo P 52.24.662.

9.3.2 J1na npoBeaeHus OMOTECTA UCTIONB3YIOT 5-7 CYTOYHBIE KYJIbTY-
pPbl MUKPOBOJOPOCHEH, HAXOAAIMECS B CTAAUH SKCIIOHECHLMANBHOIO PoC-
Ta.

9.3.3 HUCIEHHOCTh KIIETOK B UCXOJIHOM CYCIIEH3UHM MHKPOBOI0OPOC-
feil AUTs NPOBEACHHS OMbITa AOKHA COCTABISITh OT 5 10 10 MuH.KI1./CM”
[3]. B cayuae GoJiee HU3KOH YHUCIEHHOCTH UCXOAHOU KYJbTYpPhl CYCIIEH-
3UK0 MUKPOBOAOPOC/EH KOHUECHTPUPYIOT CIEAYIOUIMMH CrocobaMu: ¢
[IOMOLLILIO amnnaparta 3euTua, GUIbTpysa yepe3 MeMOpaHHbId PuabTp Nod
M CMbIBas 3aTEM B EMKOCTU BMECTUMOCTBIO 30-50 cM°, W60 KOHLEHTPU-

POBAHUEM ITYTEM OTCTAaMBAHMSA KYJIbTYPbl BOAOPOCJIEH.
9.4 ITpoBeneHUE OMOTECTHPOBAHNA

9.4.1 buorecTupoBaHue nposﬂonm B CTEPHUJIbHBIX YCJIOBUAX MPH OIl-
THMAaJjibHOM TEMUCPAlype (2UT2) C M OCBEIMEHUH OT 20UV 10 3UUU JIK C
CCTECTBCHHOW CMECHOM AHS U HOUYM B NoMelleHUaX 0€3 BPEeAHbIX Ucrape-
HHH.

9.4.2 O6beM nNpod BOABI A1 OMOTECTUPOBAHUS NOJHKEH OBITH HE ME-
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Hee 0.5 .

9.4.3 buotecTUpOBaAHHE NPOBOJAT B JIBYX CEPUAX: ONBITHONW U KOH-
TPOJIbHOH. B KayecTBE KOHTPOJISI UCMONbL3YIOT BOAY M3 (poHOBOro (yc-
JIOBHO YHUCTOrO y4acTKa).

9.4.4. B k01661 BMECTUMOCTBIO 250 cM” HamuBaioT no 100 cM KCTIbI-
TbIBAEMOH U KOHTPOJIbHOM BOAbI. [TOBTOPHOCTL TpexKpaTHas.

9.4.5 B kaxxayto Koj10y BHOCAT nuieTkoir no 0,1 M’ Ka)X/10rQ nuTa-
TEJILHOI0 COJIEBOIO PacTBOpa B COOTBETCTBUMM C Tadhauue b.1 (npuio-
xeHue b) u o 0,5 M CKOHUEHTPUPOBAHHOW UCXOAHOW KYJIbTYPbl MHK-
POBOIOPOCIIEN.

9.4.6 KonbObl 3aKpbIBalOT BaTHO-MAapJiEBbIMU CTCPUJIbHBIMH MTPOOKa-
MU, TIATEJbHO BCTPSIXHUBAIOT U B KAXKAOH KOJIOE ONpeaeastoT HCXOAHYIO
YUCJIEHHOCTh KJIETOK MHKPOBOJOPOCAEH. UHUCIEHHOCTh O/KHA OBITH HE
MeHee 25-50 ThiC.K1/CM”.

9.4.7 Koadbl noMewaT B JIOMHHOCTAT UJIM XOPOLIO OCBEILIEHHOE
MECTO, 3aLULLIEHHOE OT IPAMbBIX COJIHEUYHBIX Jlyyel. B TeyeHue 96 4 co-
NepKUMOoE KOJIO nepeMelInBaloT 1-2 pasa B CyTKHU.

90.4.8 YUepes 4, 24, 72 u 168 4 B KaxXA0M K0y1OE NOACUUTHIBAIOT YMC-

JIEHHOCTb KJI€TOK MUKPOBOJOPOCJIEH.

9.5 Perucrpanus YMCICHHOCTH KJIETOK MUKPOBOLOPOCIECH

9.5.1 TloncueT YUCIEHHOCTH KIETOK MHKPOBOAOPOC/ICH OCYIIECTB-
nsoT B Kamepe ['opsesa, Pykc-Posenrand, 1.e. B modoi kamepe, npen-
Ha3Ha4YeHHOM 1A nojcyeTa GOpMEHHbIX 2JIEMEHTOB KpoBH. OObeM Ka-
mepbl ['opsieBa npeactaBnser coOOM CETKY U3 25 MalleHbKUX KBaJIpaToB,
coctapnsiommx o6beM 0,0001 cm. MUKpOBOIOPOC/IM TIOMELIAIOT O]
CTEKJIO B KaMepy, MPOCYUTHIBAKOT 25 MAJIEHbKUX KBaJpaToOB, MOJyYEH-
HYIO CYMMY YMHOXaOT Ha 10 ¥ noNyYaroT YMCIO KIETOK B lcM’ CyC-
[CH3UM.

[Ipyn noacueTe KIETOK B Kamepe HEOOXOAUMO cOOJIIOAATH ClIENYIO-
[LIME MpaBUIa;

- B3ATYIO B [TUMIIETKY KaIlJIO OYE€Hb ObICTPO HAHOCAT HA MOBEPXHOCTD
CETKM KaMepbl, MOKA KJIETKH MHUKPOBOAOPOC/EN HE YCIMEJM OCECThb B
HHU)KHEHW YaCTH NMUINETKU;

- HaHEeCEHHYH) Ha [MOBEPXHOCTb CETKH Karuid ObICTPO HAKpbIBAIOT
MOKPOBHBLIM CTEKJIOM W NPUTUPAIOT BO M30EKAHHME OCCAAHUS KJIETOK W3
Kaniad, Oofblued no odbeMy, YeM Kaljlsl B KaMepe nocjie NMpUTHpaHus
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CTEKIA;

- NPOCYUTHIBAIOT KJIETKU B 2-3 Kamepax ¥ OepyT cpegHee 3HAUCHUE,

- KallJIl HAHOCAT HE MOoAPAA U3 OJHOH U TOH e NUICTKU, a IPU ABY-
KpaTHOM OTOOpe NpoObl CYCMEH3HUU B MUNETKY .

9.6 OO6paboTka pe3yabTaTOB, pacCye€Thl U OLEHKA TOKCHYECKOIro
3arpA3HEHUS

9.6.1 JIns onpeae/ieHUA TOKCHYECKOIrO 3arpA3HEHUST UCIIbITHIBAEMOH
npoObl BO/bI ¢ UCMOJIB30BAHUEM MUKPOBOAOPOCHEH PACCUUTHIBAIOT KO-
YPHULIMEHT TMPUPOCTA YUCICHHOCTH KJIETOK MHKPOBOJOPOC/EH B KOH-
TPOJIbHOHM U ONBITHOHN cepUsix no Gopmy.ie

K = Nt/No, (9.1)

rae K — Koa(PHUUUEHT NMpUPOCTa YUCTIEHHOCTH KJIETOK MHUKPOBOAOPOC-
JIEU:

Nt - YHCNEHHOCTb KJIETOK MUKPOBOJAOPOCJIEH B KOHTPOJIE HJIM B HUC-
MbITBIBAEMOU BOJE (OMNbIT) YEepe3 YUYUTBHLIBAEMBINA TMPOMEKYTOK
BPEMEHH, ThIC. KI/CM”:

NO - UCX0AHas YUCIEHHOCTb KJIETOK MUKPOBOJOPOCIIEH, ThIC. KI/eM”.

9.6.2 Jlns KaxIoH U3 Tpex MOBTOPHOCTEH PACCUUTLIBAKOT CBOH KO-
Y)DULUHEHT NPUPOCTA YUCTEHHOCTH KJIETOK MMKOBOAOPOC/IEH. 3HAYEHHE
KO3(p(HULIMEHTA NPUPOCTA YUCIEHHOCTH KIIETOK MUKPOBOAOPOCJIEH MJIA
KaXX10M cepuM (ONbITHOW M KOHTPOAbLHOM) npeacrasaseTr cobou cpel-
Hee apu(PMETHUYECKOE U3 3HAYEHHUH TpeX MOJyYEHHbIX KO3 PHULIHEHTOB.

9.6.3 OTtkaoHeHHe KOd(DHULHMEHTA NPHPOCTA YHUCIEHHOCTH KIIETOK
MHUKPOBO,/1I0POCJIEH paCCUUTHIBAIOT MO POpMYIIE

Xk=[(Kon-KkoHT)/Kkont} 100% , (9.2)

rape XK - OTKJIOHEHHUE Ko3(pduuLMeHTa NpUPOCTA YUCIEHHOCTH KIIETOK
MHUKPOBOOPOCIEN, Yo
Kon - koadduuUeHTa NpupocTa YUCIEHHOCTH KJIETOK MUKPOBOO-

pOCJIEH B OMBITE,

U.'I'F.l"'\l i Fnﬂl‘l\t“\ TR TER AT TAWE T YRR TFAA M 7 ur Ty v R T A Yr a5 oMarmsry vl rw e 8 B F R AR T 'I'"I‘J""i-_
AN AN T B u.UJl.P\_IJrlL;rl\.alllu lllJl’llJU\.-lu TAHIVJIVIINULS L YL RJIVIUNRN IMMTYIRI DU A

pocjield B KOHTPOJIE.
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9.6.4 OueHKy TOKCHYECKOro 3arps3HEHMs HCIBITHIBAEMON MPOOHI
BOJbl MPOBOAAT MO XapaKTEPY TOKCHUYECKOIro AehCTBUS (OCTpOE, NOA0-
CTPOE, XPOHHYECKOE), OKA3bIBAEMOr0 Ha MPHPOCT YUCJIEHHOCTH KJIETOK
MHUKPOBOIOPOCIEH B 3aBUCUMOCTH OT DKCIMO3HLUM:

- OTKJIOHEHHE OT KOHTPOJIsi KO3(P(PULIMEHTA -NPUPOCTA YHCIIEHHOCTH
KIETOK MUKpoBoaopociaei Ha 25 % u Oonee yepes 24 u (1 cyT) noclie
BO3JAEHCTBUS CBHUACTEALCTBYET 00 OCTPOM TOKCHUYECKOM JEHCTBUM MC-
NMbITbIBAEMOM MPOOLI BOAbI;

- OTKJIOHEHWE OT KOHTpOJsi KO3(p(HUUMEHTa NPUPOCTA YUCIEHHOCTH
KA€TOK MUKpoBOAopocaeid Ha 25 % u Oonee uvepe3 72 4 (3 cyT) noce
BO3JIECTBUS CBUAETEILCTBYET O MOJOCTPOM TOKCMYECKOM JieiCTBHU HUC-
MbITbIBA€MOKH NpOObI BOJHI;

- OTKJIOHEHHE OT KOHTPOJst KOYDODHUIIMEHTA NPUPOCTA YUCIEHHOCTH
KJIIETOK MHUKpoBoJaopocier Ha 25 % u Oosiee yepes 168 u (7 cyT) nocae
BO3/ICHCTBUS CBUACTENBCTBYET O XPOHUYECKOM TOKCHYECKOM [AEHCTBHM
HCTIbITBIBAEMOM MPOOBI BOABI.

9.7 MeTpoiorH4eCKUe XapaKTepUCTUKH METO/A

JInana3on u3MeHeHUs1 BEJIMUUHBI KO3 (PHUMEHTA NMPUPOCTA YUCIIEH-
HOCTH KNE€TOK MUKPOBOAOpOCJiEH cocTaBiisieT oT 1 1o 4.

M3mMeHeHnss OTKJIOHEHHS KO3(P(UUMEHTAa npupocTa YHUCIACHHOCTH
KJICTOK MUKPOBOAOPOCIIEH OT KOHTpOJ1s cocTasisger oT 0 % no 100 %.

BHyTpuiabopaTropHas npeun3noHHOCTb — 25 %.

10 Pexomenayemasi cxeMa OHEHKH TOKCHYECKOro 3arpsisHeHHUS
npod BoabLI 1o HA0OPY OHOTECTOB ¢ HCNO/JIb30BAHHEM THAPOOHOHTOB

10.1 OueHKy TOKCHYECKOro 3arpsi3HeHUs npoO® BOAbI MPOBOJAT IO
XapakTepy TOKCHYECKOIro ACHCTBHA, KOTOPOE OKa3bIBA€T HUCMbITbIBACMAas
npobGa Boabl. CIOBECHO BbIpAXXakOT: Mpo0a «OKa3bIBAET UM HE OKa3biBa-
€T OCTPOE (MJIM MOAOCTPOE, UK XPOHHUECKOE) TOKCHUECKOE JeHCTBHEY.

10.2 OueHnka TOKCHYECKOrO 3arps3HeHus Npod Boabl N0 Habopy OHoO-
TECTOB OCHOBAHA Ha T[pUHLUUNE, TPUHATOM B BOJHOH TOKCHKOJIOTHUH:
MpH HaJlM4UKM B OJHOM M3 MCNOJIb30BAHHBIX OHOTECTOB TOKCHYECKOIrO
JICHCTBUS BCIO MPOOY CUUTAOT TOKCUUYHOM.
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10.3 bHOTECT MO NUIIEBOH aKTUBHOCTHU TUIPOOMOHTOB U M'HOEIN MO-
noad  TUAPOOUOHTOB, TIPUMEHSIEMbIE A/ TIOYYEHUS  IKCMpECC-
UH(POpPMALUH, TIPOBOAAT MEPBOHAYUATILHO.

10.4 B cay4ae OTCYTCTBUSA TOKCHYECKOTO JeHCTBUS UJIM OOHApYXKe-
HUSl XPOHUUYECKOTO TOKCHUYECKOro JCMCTBHUA IO MOKa3aTe/IsM MULIEBOH
AKTUBHOCTH JUIS MOJTyY€HHUst OoJiee 1eTalbHOM HHopMaliuu o0s3aTelNb-
HO MCNOJIB3YKOT OHOTECT 1O KOAPPULHUEHTY NMPUPOCTA YUCTICHHOCTH KIie-
TOK MHKpPOBOIOPOCIIEH.

10.5 BuoTtecThl N0 TMUIIEBOW aKTUBHOCTU TMAPOOHOHTOB, KOIPPU-
LIUCHTY NPUPOCTA YUCJEHHOCTH KJIETOK MUKPOBOJOPOC/ICH U rHOeId MO-
NOAH THAPOOMOHTOB MCMONB3YIOT U KaK CaMOCTOATEJIbHbIE TOKCHKOJIO-
FTMYECKUE IKCTIEPHUMEHTHI.

10.6 Ucnoab3oBaHHe OJHOBPEMEHHO BCETO yKa3aHHOro Habopa Ouno-
TECTOB C MCIMOJIb30BAHHEM (PYHKLHMOHAILHLIX H OHOJJOTHYECKHUX [10OKa3a-
TeJled TeCT-OObEKTOB, COOTBETCTBYHOUIUX I[10 CBOHM 3KOJIOTMYECKUM
OCOOCHHOCTAM COJCHOCTH MpoO BOAbI, MMO3BOAAET MOJy4YaTh KA4E€CTBEH-
HY10 HUHQOPMALMIO MO OLUEHKE TOKCUYECKOTO 3arpsA3HEeHUs BO/I.

11 IlpeacraBiaenue pe3yabTaTOB OHOTECTHPOBAHMA

Pe3ynpTarhl OMOTECTUPOBAHUA MPOO NPUPOAHON BOJAbI MpeaCTaBJIA-
IOT B COOTBETCTBHH C NMPUHITOKEHUEM E.

12 TpeOoBaHus 0€30MACHOCTH, OXPaHbI OKPYKAaieH cpeabl

[Ipu BoiMONHEHHWU padoT cieayet codmogaTh odune TpedoBaHus Mo
TEXHUKE 0€30MacHOCTA padoT Ha BOAHBIX OOLEKTAX U B XMMMUECCKUX Jla-
OOparopusix.

Oco0bIX TpeOOBaHUH MO IKOJOTHYECKOH 0e30MacHOCTH He Npe/IbsiB-
NseTCH.

13 TpeboBaHud K KBaJHPUKAUHHA oliepaTopa

K BBINTOJHEHUIO 3KCNEPUMEHTAILHEIX paboT MeTOgaMH OHOTECTHPO-
BAHHUA JOIYCKAKOTCA JIMLa, UMEIOIIME BbICLUIEEC OMOJIOTHUECKOE, IKOJIOT -
YECKOE 00Opa30BaHUE U UMEIOLLHME OMNbIT pa0OThl B 00JACTU BOAHOM 10K~
CUKOJIOTMH HE MeHee 4 JIeT.
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IHpnaoxenue A
(CIIpaBO4YHOE)

IKOJOIrH4eCKAs BAJEHTHOCTh BHAOB THAPOOHOHTOB

OcolOu Kaxxa0oro ByMja MOTYT CYLIECTBOBATH TOJLKO B ONpEeACICHHOM
npeaeie UBMEHYUMBOCTH OT/C/bHBIX 3JIEMEHTOB Cpeabl. Jluarna3zoH KoJe-
OaHuii dakTOpa, KOTOPBIH MOXET BBIACPKUBATb BHUJ, HA3bIBACTCS €ro
IKON02UYECKOU 8AIeHMHOCMbIo. BUABI ¢ LIMPOKOH 3KOJOIrMYECKOM Ba-
JIEHTHOCTHIO 0003HAYaIOT KaK 3BPpUOUOHTHbBIE (EUrys- LIUPOKHi), C Y3KOH
(Stenos— y3KkHii) - Kak CTeHOOMOHTHbIE. BUbl ¢ 0OYEeHb BLICOKOH cTemne-
HbIO 3BpMOMOHTHOCTH Ha3bIBAOT YOUKBUCTAMHU. CTENEHb  BKOJOTHYeE-
CKOM BAJICHTHOCTH BH/a TEM LIKUPE, YeM U3MEHUYMBEE ero cpeaa. Ilo
3TOU NPUUYUHE NPUOPEXKHBIE OOUTATEIUM MOPEHA U 30H CMELICHUSA PEUHbIX
U MOPCKUX BOJI, KaK MpaBuio, 00Jee IBPUTEPMHbI U IBPUTATIUHHBL, YEM
oOUTaTeNny OTKPBLITOH 30HbI, Ile TEMIIEPATYPHbIE U COJICBLIC YCJIOBHS yC-
TOWYHBeEE. 3a BECh MEPHUO CYLICCTBOBAHUS XKU3HH MPECHOBOAHBIE Opra-
HU3Mbl, BBIHOCSILLIMECS B MOps, He 00pa3zoBajidi MOPCKUX (OpM; B CBOIO
oyepenb U3 MOPCKHX OPraHuU3MOB, MOMNajarolUX B PEKH, HE BO3HUKAIOT
NpeCHOBOAHbIE (POpMbI. HecMOTpsa Ha OrpoMHBIC AJaNTUBHbLIE ITOTCHLUH
FMAPOOUOHTOB COJIEHOCTHBIH Oapbep oKaszajicsi MPaKTHYECKH HEMNPEO0-
JTAMbIM IIPU paccCesieHUH THUAPOOMOHTOB. IlOMHMO yKa3aHHBIX ABYX
rpynn ruaApoOMOHTOB CYLIECTBYET TPEThA rpyMnna - crneuudpuyeckd coJio-
HOBATOBOAHBLIE BHWJbl, KAaK [PaBHUIIO, SBJAIOLIMUECS CTEHOTATUHHbIMH.
CieayeTr OTMETHTB, YTO YHUCJIO MOPCKHUX BHIOB PE3KO CHUXKAETCS C najae-
HUEM COJICHOCTH 0 J-7 Y0, & YUCIIO NPECHOBOAHBIX - C €€ MNOBLIICHUEM
CBEPX 3TOro npenesa. B paccMatpuBaeMoM WHTEPBAJIC BUAOBOE pa3HO-
oOpa3ve oYeHb HEBEJHKO WU B OCHOBHOM IIPEACTABJICHO CNELU(PUYECKHU-
MU COJIOHOBATOBOJHBLIMH (POPMAMH. DTO SIBJIEHUE OUYEHb XAPAKTEPHO H
[MOJIYYMJIO Ha3BaHUE «Iapajiokca CONOHOBATOBOJAHBLIX Boa». Knaccudu-
Kauusa NpUPOJHBbIX BOJ B 3aBUCUMOCTHU OT COJIEHOCTU [PEACTABJICHA B
Tadnuvue A.1.

3HAUUTEJIbHBIE U3BMEHEHHUS COJIEHOCTH B 30HaX CMEUICHUS MPECHBbIX U
MOPCKHX BOJI MO3BOJISIIOT CYILECTBOBATH B 2THX OMOTOMAX TuApOOHO-
HTaM, CrnocOOHBIM aJanTUPOBATLCA K (akTopy coneHocTH. [lpeumyiie-
CTBO MOJYHYAKOT DBPUIAJIMHHBIE MOPCKHE BUW/IbI, CMIOCOOHBLIC aJanTupo-
BATHCS K NOHHXKEHHIO COJIEHOCTH M 3BPUTAJIMHHbIE MPECHOBOJIHBIE BU/IbI,
CIIOCOOHBIE aJalTUPOBATLCA K IOBBILICHUIO COJIEHOCTH. OTMEUEHO, 4TO
SBPHUTaJIMHHOCTb MOAABJAIOWEr0 OOJILIIMHCTBA THAPOOUOHTOB OrpaHM-
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yeHa OapbepoM B 5-8 %o, KOTOPLIH MOJYYHS Ha3BAHHE «KPUTHYECKOU CO-
neHoctw». Ilo 0be cTOpOoHBI OT 3TOH 30HbI pa3BUBAIOTCA pa3jiMyHbIe day-
HUCTHYECKHE KOMIJIEKCHI, MO-PA3HOMY TMPOTEKAOT OOMEHHbBIE MTPOLIECCHI
B LIEJIbIX OopraHuiMax M TKaHax. CylIEeCTBOBAHHUEM COJIEBOTO Oapbepa
OOBACHAETCH HECMELIMBAEMOCTL MOPCKOH M MpecHOBOAHOU (ayHbl. UH-
TEPECHO OTMETUTD, YTO Y HEKOTOPBIX NPECHOBOIAHLIX (OpM HaAUOOJIbLLIAS
YUCJIEHHOCTh HabTH0/1aeTCA NPU COJIEHOCTH 3-5 %0, a NPHU NEPEXOAE MOP-
CKUX (OpPM B OINPECHEHHYK TMPOUCXOAUT HX MEJIbYaHUE, YMEHbIIEHHE
MJIOAOBUTOCTHU NMPH OJHOBPEMEHHOM YBEJIIMUEHHUH Pa3MEPOB SHUIL.

TadonwuuaA.l - Knaccupukauus npupoaHbIX BOJ MO rpajaiusiM CO-

neHoctu (llpowkuHa-JlaBpeHko, 1963)

Tun Box [ panaumu cojieHOCTH, %0
) Hpe&omﬂﬂble Menee 0,5 ]
ONuroraJJiHHbIC 5+0,5
MuKkcorajiuHHble 30+0,5
MUKCOTraJIMHHbIE, | MUKCOME30TaJIHHHbIE 1 8+5
B TOM YUCJIE | MUKCOIOJIUIaTHHHbIE 30+8
. MHKCOJBraJlMHHbIE 30
JBPUTAIUHHBIE 40+30
| uneprajvHHbIE bonee 40
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IIpunaoxenue b
(CrpaBO4YHOC)

XapaKTepHCTHKA MOPCKHX OJHOKJ/IETOYHbIX MHUKPOBOAOPOCJIEH

MopckHe OHOKJIETOUHbIE BOAOPOCIH ABIAIOTCS OJHUMHU U3 HAHOO-
JIe€ pacnpoCTPaHEHHbLIX OpPraHW3MOB BOAHOH cpeabl. K HUM OTHOCSTCH
NPEeACTABUTEIM Pa3JUUHLIX CUCTEMATHUYECKHUX TpYyNIl: AUATOMOBbLIE, f1€-
PUAUHUEBDBIC, XKENTO-3€JIEHbIC, 3€JiEHble, TNPOTOKOKKOBbIE. Haubosiee
NpeACTABUTEIbHBIMH B MOPCKUX BOJOEMAX SABJIAIOTCS AUATOMOBbLIE U TMH-
PUAUHUEBBIC, B MPECHOBOJAHbLIX — TMPOTOKOKKOBbIE BOAOpPOCAH. B cuny
CBOUX (PU3HONOTMYECKHX OCODEHHOCTEH OAHOKJIETOYHBIE BOJIOPOC/IH SIB-
JISIIOTCA HauOonee YyBCTBUTCJbHbIMH K U3MEHEHMAM BHEILIHEH Cpejbl.
KopoTkuil Lk pa3BUTHS MO3BOJISIET NPOCIEAUTb HA HECKOIIbKUX MOKO-
JIEHUAX ACUCTBHUE 3arpsA3HAIOIINX BeWecTB. OJQHOKIETOUHBIE BOAOPOCIH
UCTIONB3YHOTCA /11 OMOTECTUPOBAHUS LIUPOKOro Kjacca BELECTB (TaxKe-
JIBIE METAJLIbL, XJIOp- U (pocopopraHnueckue coeauHenus, I1AB, nerep-
F€HTbl), CTOYHbIX BOJ Pa3/JiMYHbIX OTPACJIE€H HAPOAHOI0 XO34AMCTBA, 3a-
rPA3SHEHHbIX NMPUPOAHBIX BOJA M MPYHTOB, NPEAHA3HAYEHHBIX K JaMITUHIY.

B BOAHOW TOKCHKOJOTHMHM MOrYT OBbITb MCOOJL30BaHbl BM/bl, Ha-
LIeIIUE NPUMEHEHNE B NPAKTUKE MAPUKYIbTYpbl. [aK, U3 JMaTOMOBbIX
BOJIOpOC/IEH Yalle Bcero ucnob3ytoT Thalassiosira pseudonana, Phaeo-
dactylum tricornutum, Sceletonema costatum, pa3andyHbie BUAbLI Chae-
toceros.

b.l XapakTtepucTtukKa, YCNOBHUSA IOJYYEHUSA U KYJbTUBUPOBAHUS
MOPCKHX OJHOKJIETOYHbIX BOAOPOCJIEH

Phacodactylum tricornutum. Buaom, HauboJsiee XOpowio noaaaro-
LLIMMCS KYJIBTUBHPOBAHUIO B J1aOOpaTOPHBIX YCJIOBUAX, fABJseTCss Phaeo-
dactylum tricornutum Boohl. — cynpanutopajibHas neHHaTHas AHaTOMO-
Basi BOAOPOCHb. IOTH BOJAOPOCIH ABJSIOTCS OAHMMHU U3 HAUOO0JIEe YYyBCT-
BUTEJIbHBIX K 3arpA3HEHNIO. IcTOopua UX KYyJIbTUBUPOBAHUA HACUMTLIBAET
80 ner, Ho no 60-x rogoB oHa ObL1a U3BecTHA oA Ha3zsaHuem Nitzschia
closterium f. Minutissima (HuiLus). B OT€4eCTBEHHONH MapUKYyJbType
deoaakTUAYM (HUULIHIO) MPUMEHSIOT JJ1S BbIKapMJIKMBAHUSA MOJIOAH YCT-
pULl, apTEMHH, KOJIOBPATOK.

DeoakTHIYM HUMEET HECKOILKO MOp(OJIOrH4ecKkux (QopM: BepeTe-
HOBH/IHYIO, TPEXJYYEBYI, KpPecTOOOpazHYKO M oOBajlbHYK. HacTosuiui
KPEMHEBbIH CKEJICT M YCTKO Bbipa)KE€HHasl NMOTPEOHOCTb B KPEMHUH Ha-
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OiiroaeTcsa ToJbKO Yy OBanbHOW (opMbl. Tlepexoa oT oaHOM (OpMbl B
APYIYIO CBSI3aH ¢ YCJOBUSIMU KYJIbTUBUPOBAHHUS, HO TOYHbIE YCJIOBUSA A0
KOHLIA HE ACHbI. Pa3zMepsl TpexayuyeBOH cocTasider ot 12 no 15 MkMm, Be-
peTeHoBUAHOU — OT 20 10 30 MmxM. TeMn aesieHus 2-3 pa3a B CYTKH.

BoiaensatoT OJHOKIETOYHBLIE BOAOPOCIU U3 [IPUPOAHOH MOPCKOU BO-
awi. [IpoObl BObI 0TOUpAIOT BAAIM OT Oepera, 3aTeM €€ BHOCAT B KOJIObI
BMeCcTUMOCTBIO 100 -300 M, B KOTOpbIE Npe/IBApUTEILHO HAJIMTA NMUTa-
TefbHas cpeaa, NpUroToBsieHHas corjacHo Tabauue b.1. Yepes 10-15
AHEH B OOJILLUMHCTBE KONO BOJOPOC/IM HAUMHAKOT pacTh. CoaepKUMOE
KOJIO MTPOCMATPHUBAIOT U OTOUPAIOT OTIIHMYAIOUIMECS HAUDOee HHTEHCHUB-
HbIM POCTOM OpraHu3Mbl. B panbHeWllIeM nOoCpeACTBOM HACThIX INepece-
BOB BbIACJIAIOT MOHOKYJIBTYpPbI OTAEJBbHBIX BHAOB BOAOpOCie {2].

KyabTHBHpOBaHuE PEOAaKTUIYM B JIJAOOPATOPHBIX YCJIOBUAX OCYlllE-
CTBJAAOT B KOJI0DaX BMeCTUMOCTbIO 250-300 Mn npd TteMneparype
(20i2)0C U €CTECTBEHHOM OCBEUICHHH, U30eras npsaMbIX COJIHEUHbLIX J1y-
yel, JM0O npu MCKYCCTBEHHOM OcBellieHHH 2000 nk (1amnbl JHEBHOTO
CBeTa Ha BbicoTe 60 cM OT K0J10) B rOMUHOcTATE. [lepeceBaTh KyJIbTypy
BOJOPOCJIEH HEOOXOAUMO OMH pa3 B 10 aHeHd B MPOCTEPHIN3ZOBAHHYIO
KOJIOY cO cBexer cpeo. IlepeceB HEOOXOAUMO OCYLUECTBIATH Hal
NJ1aMEHEM CITUPTOBKH.

Mopckue OAHOKIETOYHbIE MUKPOBOAOPOC/H BbipalllMBAOT HA Cpe/e
[‘onpabepra B moaudukauuu 1O.I . Kabanoso# [2,3]. Ina npurotTorneHus
nUuTaTeibHoOM cpeapl I osbadepra MOpcKylo BOJY OTOMPAKOT HA YCJIOBHO
UUCTOM YYacTKe, PUIILTPYIOT Ye€pe3 ABOMHONW OYyMaXKHbIH UM MeMOpaH-
HbIl QuibTp No 4, nBaXKabl CTEPUIIM3YIOT, HAarpeBas Ha BOAAHOW OaHe 10
75 °C, u oxnaxnaloT 10 KOMHaTHOI] TeMnepatrypol. B nOAroToBJACHHYIO
TakuM 00pa3oM MOPCKYIO BOAY I0OCAEA0BATENbHO 100aBJIAIOT MUTATEIb-
Hble BELUECTBA M3 UYETHLIPEX 3apaHee MNPUIrOTOBJIEHHBLIX pPacTBOpPOB
(cM.Tabauuy b.1). B MOPCKYHO BOIY OGBeMOM | oM’ BHOCAT 2 cM’ pac-
tBopa Ne 1, 0,5 cM” pactBopa Ne 2 u | cM” pacTBopa Ne 3, 3aTem cpe)ly
CTEPUIIM3YIOT TPETHH pa3, OXJIaXIalT U TOJLKO TOoraa A06asnsior | M’
pacTtBopa Ne 4, 4ytoObl HE 00pa30BbLIBAJICA OCAAO0K IMAPOOKUCH XKejlesa.
[lonyueHHbIil pacTBOP adpUPYIOT.

BMecTo npupoaHOH MOPCKOH BOAbl MOXHO HMCHOJIb30BATh UCKYCCT-
BEHHYIO MOPCKYIO BOJY WJIM BOJAHbLIA pacTBOp MpoPeCcCHOHANIbHBIK MOP-
ckol cosu (Wiegandt, npoussoactso ['epmaHus).
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Tadauua b.1 - CocraB nuratensHoi cpeabl [ onbadepra B MoaAU(U-
Kauuru KadGaHoBOM

Homep Hagecka peakTHBa
MCXO/I- Ha 100 cm’ KOoaM4ecTBO KaXXJ0FO
HOIO PeakTus OUCTUIIUPOBAHHON pacTROpa Ha | M
pacTBO- BO/1bl, MOPCKOH BO/IbI, M
pa I _ e — I
I |KNO; 10,1 | 2,0
2 [NaH,PO, 1,421 0,5
3  MnCl4H,50 0,01979 1,0
|CoCly6H,O | 0,02379 | )
4 |FeCl; ‘6H,0 0,02703 1,0

Dunaliella salina. 3enenas Bogopocabs Dunaliella salina oTHocuTca K
oraeny Chlorophyta, knaccy Volvocophycea, nopaaky Polyblepharidales.
JlyHanuen1a ABJISIETCH BOXHBIM 3BEHOM psjia BOAHBIX OuouLeHO30B. [ a-
JIOOMOHTHbBIE BOJIOPOCJIM, B TOM YMCJIE AyHalIMeN1a — HEOOXOAUMBIH 3ie-
MCHT NMUTAHUs pakooOpa3HbiX. Poa ayHanmuesnna pacnpocTpaHEH Ha BCEX
IHECTH KOHTHHEHTaxX 3€MHOro wapa. BKjrovas AHTaApKTHAY. Boipa-
LIMBAIOT AYHAJUWENy B JiOMUHOCTaTe B 1-2 oM Kkosifax Ha OCHOBHOM
nuTaTeabHOU cpeae cheaytoiuero cocrtasa [2,3]: NaCl — 116 r/ am’,
MgSO,;-7H-,O — 50 r/ ILM3, KNO; -~ 2.5 r/am”, K,HPO, — 0,2 r/ j_1M3 C
100aBJACHUEM PACTBOPA MUKPOIJIEMEHTOB.

JIng KyJbTUBUpPOBAHUS AYHAJIMENJIbl UCNIOJL3YETCSl cpeaa B pa3daB-
NEHUH OTCTOSIHHOW aexJiopupoBaHHo#K BoaoH 1:3. Temneparypa KyabTH-
BUPOBAHUA COCTaBJIACT (24+2)°C, ocsewenue — 1000 — 2000 nk, npoaye-
ka CO, Kynbrypy punabrpyioT u o6HOBIAIOT Ha 1/3 kaxawie 10 cyT. Ans
COXpaHeHUs MY3€HHOH KyJbTypbl HCMOJIB3YIOT arapu3oBaHHYIO MUHTENb-
Hy10 cpeny (0,6 % arap-arapa), nocyie BbiceBa €€ NOMELIAIOT B JTFOMHHO-
CTaT MpU TEMIEpAType °C - 6 "C, nepeceB NMPOM3BOAAT Yepe3 Kaxable
2-3 mecsua.

JInsg noacyeTa KNETOK JAyHaTUE/bl UX HEOOXOAUMO OOE3BUIKUTH,
HanpuMmep, HarpeBOM CHETHOH KaMepbl Ha CMTHPTOBKE.
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b.2 ApanTtauus MUKPOBOAOPOCIEH K COJIEHOCTH

Bona oTnenbHbIX aKBaTOPUH UMEET Pa3JIMUHYKO COJIEHOCTb, HEOOXO-
OAUMO HUMETb KYJIbTYPY BOAOPOCIEH, aJaNTUPOBAHHYIO K COJIEHOCTH BO-
b1, MOJAEXKALEH OHOTECTUPOBAHMUIO.

Ecnau coneHocTb UCXOAHOW TMPUPOAHON WA UCKYCCTBEHHOW MOp-
CKOW BOJbl, HA KOTOPOH TFOTOBUJU NMUTATEJILHYIO CpPEAY WU KYJbTYpbl
BOOPOCJIEi, BbiLE, HEM COJEHOCTh aHAJIM3UPYEMOM npoObl BOAbI, TOTAA
YKa3aHHYIO0 HCXOJHYIO BOAY pPa30aBisiOT AUCTHILTHPOBAHHON BOJOHW /10
HEOOXOMUMOM COJIEHOCTU M MCMOJIBL3YIOT €€ /i IIPUrOoTOBJIEHHS HOBOH
IMUTATELHONU CPEb.

Ecin kyabTypa BOAOpOCIEH BblpalllMBajiaCh Ha Cpeae ¢ MeHbileH
COJIEHOCTbI), Ye€M COJICHOCTb aHAJIM3UPYEMOM BOJbl, TO MNOTOBAT HOBYIO
NMUTATEJILHYIO Cpelly, AOBEASA COJIEHOCTbL HWCXOJAHOM MOPCKOH BOIbl A0
00J1€€ BBLICOKOW COJIEHOCTH, HUCIOJb3YS COMH, WM NpOPECcCHOHATBHYIO
MOpPCKYIO coib (Wiegandl, npousBoacTBo I'epMaHus).

K HOBO#I NUTATEJLHOW cpefie C NMOHUXKEHHOW (MOBLILIEHHOW) CoJie-
HOCTBIO KYJIbTYPY BOAOPOCIEH alaliTUPYIOT.

Ajantauuro BOJIOPOCIIEN K CpPEeAe HYXKHOM COJIGHOCTH FPOBOIAT NO-
CTEMIEHHO, MEHAS COJIEHOCTb NMUTATENBLHOM CpeAbl 1O CACAYIOLIEH CXEME
[3]. B crepuabHyo KOOy BMECTUMOCTBIO 250 CM® Haj MJIaMEHEM CIHp-
TOBKH HasmBatoT 80 CM° MCXOIHOI KYJbTYPBEI BOJOPOCJIEH B SKCIOHCH-
HUaIbHOHK (a3e pocTa (B BO3pacte TpeX CYTOK), 100aBasaoT 20 cM’ MuTa-
TebHOU cpeabl HEOOXOIUMOM COJIEHOCTH U KYJIbTUBHPYIOT MPH yKa3aH-
HbIX ycrnoBuax. Ilpy 3ToM 00beM ananTupyeMoH KyJbTypbl COCTaBJsET
100 cm’. Uepez kaxabie 5 CYT MEHAIOT COOTHOLIEHHWE aaanTHPYEMOM
KYAbTYPbl M MATATE]bHON Cpe/ibl B CJIEAYIOLIMX COOTHOLIEHUX: 3:2, 2:3,
[:4 (MukpoBojopocau:nUTaTENbHAA cpena). Kaxaplii paz KyjabTypy BO-
JIOPOCJIEH TEPECEBAIOT B HOBYKO CTEPHMIIbHYKO KOJIOY Ha CBEXYIO MHTA-
TEJIbHYIO Cpely ¢ TOH COJIGHOCTbK), K KOTOpOH NpOBOAAT adanTalivio.
Yepes 20 aHelt apanTalidio 3aKkaHYUBAKOT. 3aTEM BOAOPOC/H NEpeceBaroT
Ha CBEXYIO MUTATEABHYIO CpeNY. KYATUBUPYIOT 5 CYT, MOCJE Yero rnpo-
BEPAIOT MPUTOAHOCTb KYJAbTYpPbl K OHOTECTUPOBAHUIO MO ITAJOHHOMY
TOKCcUKaHTy K>Cr,07.

Ecay coneHOCTh MOPCKOHM BOJbI OT/IMHAETCA OT COJIEHOCTH NUTA-
TeJIbHOW cpejibl C KYJbTYpOH Boaopociiei He bosiee, yueM Ha 3 %o -5 Yoo,
anarnTauMIo HE NMPOBOJST.
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b. 3 I[lepeceB MUKpPOBOAOPOCIIEH

KyabTHBUPYS BOAOPOCIH, NEPUOAHUYECKH OOHOBJIAIOT KYJIbTYpY, MeE-
peceBas €€, Ha CBEXYH IMHTATEJILHYIO CpEeay He pexe OaHoro pasa B 10
aHei [2,3). as sToro B CTEpHAbHYHO K010y BMeCTUMOCThIO 250—300
cM’ CO CBeXel cpenoi oobemom 150 CM” HaZ njamMeHeM CITUPTOBKH MpPHU-
nuBatoT 15—20 cM® BEPXHEro c/10s MCXOMHOH KyJbTYphbl (COAEPKUMOE
UCXOJHOW KyNbTYpbl MPU 3TOM HE nepeMewuBaroT). HavanbHas naor-
HOCTb KJIETOK B HOBOH K0JiO€ cocTasaseT npumepHo 100-150 ThIC.KI/CM”.
B ciiyuae ocnablieHWss MHTEHCHBHOIO pOCTa KJIETOK B KYJbTYPE, KOPpPEK-
TUPYHOT pH.

[Tocre noceBa KoNOy 3akpbIiBalOT CTEPUTBHOW BaTHO-MapJ/ieBOM
NpoOKOH 1 OYMaXHbIM KOJIMAYKOM, MepeMellMBalOT U NOMELIAKOT B JIO-
MUHOCTAT. B npouecce KyJbTHBUPOBAHUA KYJIbTYPY BOLOPOCJIEH MEPUO-
AUYECKU NMEPEMELIHWBAIOT, BCTpsAXHBas | -2 pasa B CyTKM.
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Ipuaoxenune B
(CIIpPaBOYHOE)

XapaKTepuMCcTHKA CONIOHOBATOBOAHUH KOJI0BpAaTKH Brachionus
plicatilis Muller

[lo cucTeMaTHUECKOMY MOJIOKEHHIKD KOJIOBPATKH OTHOCATCA K HHU3-
wuM 4yepesM (ki.Rotatoria). Brachionus plicatilis Muller — cosonoBato-
BOAHBIN BH/, BCTPEUYAIOIMUICS KAK B KOHTUHEHTAJIbLHbIX BOJAOEMAX, TAK U
B MOPCKHMX NpHOpexHbIX BoAax [2]. OH 3BpuraivHeH u 3BpuTepmeH. Te-
JI0O KOJIOBPATKW COCTOMT W3 I'OJIOBbI, TYJOBHUINA, TOKPLITOIO MIFKUM I1aH-
LMpeM, U HOru. Ha nepegHeM KOHLE TroloBbl — KOJIOBpallaTe/ibHbIH arl-
napart ¢ peCHUYKaMH, KOTOPbIA CIYXXUT AJiA [JIaBaHUS M 3aXBaTa IHLIH.
KonebanueM pecHHYEK MNULIEBBIE YaCTULbl MOTYT TPUBIIEKATLCS WM
(NMpyU U30BITKE HJIM HECOOTBETCTBUM IMILK) OTTAJKUBATBLCA. [1UIEH KO-
JIOBPATOK CAYXHUT MHUKPOIUIAHKTOH (MHUKpPOBOAOPOC/IH U OAaKTEpUH), HO
[pU €ro OTCYTCTBHH MOryT UCMOJIL30BaTh APYrde€ BHUbl KOpMaA, HAMpPH-
MeEp, APOHIKH.

Knznennoie uvkn Brachionus plicatilis npoTekaeT no cxeMe, Xxapak-
TEPHOM /719 MOHOIMOHOHTHBIX KONIOBPATOK, U COCTOUT U3 TPEX MNEPHOLOB:
OAHOTOJIONO Pa3MHOXEHUs, ABYMONOro pa3MHOXKEHHUA U NeprHoaa MokKos.
Ilepron oaHOMONOro pa3MHOMXKEHHUSI HAYUHAETCS C BbUIYIJIEHUS aMHUKTH-
YeCKMX (MapTeHOreHETUYECKHX) CAMOK U3 MOKOALMXCA AUL. AMHAKTHYE-
CKHE CAMKH HE cnoCOOHbI K ONIOAOTBOPEHUIO ¥ MPOU3BOAAT U BbiHAIIH-
BalOT AUIIOMAHBIE (2ZN) aMUMKTHUYECKHUE AL, U3 KOTOPbLIX BbLIYILISHOTCS
MO0 aMUKTHUYECKHUE CaMKH, MO0 (B 3aBUCHMOCTH OT YCJIOBHUI) MUKTH-
YECKUE CaMKM, CMOCOOHBLIE K OAHOMOAOMY WM ABRYMNOJIOMY Pa3MHOXKE-
HUIO. B nepBOM cilyyae CAMKM BblHALUMBAKOT ramjionanbic (1N) MHUKTH-
YECKME AKLA, U3 KOTOpPbIX Pa3BUBAIOTCA CaMlbl. B ciy4yae onjioaoTBope-
HWSI MUKTUYECKOHW CAMKH OTK/IAAbIBAOTCA THUIIOUIHbBIE MOKOSLLHUECS -
a, U3 KOTOPbIX I10CJE JATEHTHOIO MNEpHoaa BbUTYNJISAKOTCA aMHKTHYE-
CKHE caMKU. MHUKTHUYECKHME U aMUKTUYECKHUE CAMKH, NIPUCYTCTBYHOILHE
ONHOBPEMEHHO, BHEIIHE OTJIAUYAIOTCA MO HAJAYHIO ONPEeNeSIEHHOr O TUIla
anll. [Ipy cMel1aHHOM pa3MHOXXEHUHN B NMONMYJIALKUU KOJNOBPAaTOK UMEIOTCA
caMllbi U CAMKH BCEX KaTeropuM: IOBEHWJIbHbIE, AMUKTHYECKHE, MUKTH-
YECKHUE OMJIOAOTBOPEHHBIE C MOKOAUIMMHUCS SMLIAMHA U HEOIJIOI0TBOPEH-
HbIC, 4 TAKXKE CAMKH B MOCTPEINPOAYKTUBHOM [MEPHOE — CEHUIIbHBIE.
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IHpuaoxenne I
(cnpaBovHOE)

XapakTepUCTHKA raJJoOOHOHTHOrO pauka Artemia salina (L.)

[lo cucremaTnueckomy nojioxeHuro Artemia salina (L.) (nanee — ap-
TEMHA) OTHOCUTCA K rpynmne KadpoHOros (Anostraca) oTpsiga JMCTOHO-
rux (Euphyllopoda), Bxoaswiux B noaknacc Entomostraca kiacca
Crustacea. Apremus sBASeTCA OObIYHBIM LIAPOKO pacnpOCTPAHEHHLIM
BUAOM MHPa, HACEJAET BOAOEMbl C Pa3/IMUHON CONEHOCTBIO (OT COJIOHO-
BaTbIX [0 yJabTparaivHHbiX). (OHa BCTpEYaeTCs B BOJOEMAX CTEMHOM TMO-
JIOChl €BPONEUCKON M a3uaTcKon 4vacTted Poccuu [4]. ApTeMus sABIAETCH
TEMJI10H00MBBIM BHAOM. POCT, co3peBaHHE paukoB NPOUCXOANT NPU YMe-
PEHHLIX H BBICOKHUX Temnepartypax. ONTUMajibHOW ABJISETCS TemnepaTg/-
pa 25 °C -28 °C, Ho nerko NMEPEHOCUT U MOXKET CyllecTBOBaTh npu 35 C
-37°C.

Pa4oK apTeMHUs UMEET BBLITAHYTOE CEIrMEHTHPOBAHHOE TENO, YETKO
pasaessrolueecs Ha rojJJOBHOM, TpyaHOM, OptowHOW oTaensl U QypKy
(XBOCTOBYK) 4acTh). Ha ronoBe umeercs HEOONbUIOW HayIidaibHbIH
rjia3. ABa OOJbHIMX CHASLLUX HA CTeOesibKaX CIOXKHbIX IJla3a, aHTCHHY,JIbI
U QHTECHHbI, POTOBbIE YacTH. | pyAHOH OTAE] COCTOUT U3 11 cerMeHToB,
KOXAbIH W3 KOTOPbIX HECET Mmapy JUCTOOOpa3HO PacliMPEHHBbIX HOXEK.
bprouiHOM OTAE COCTOUT U3 8 CEITMEHTOB U JIMIIEH KOHEYHOCTEM.

B3pocnasa apremuss gocturaer anvHbl oT 10 go 20 MM u Beca ot 10
no 12 mr. Okpacka pauka onpeneiseTcs XapakTepoM noTpedJiseMom
[MLLK, & TAKXKE KOHLUEHTpALUHEH pacTBOPEHHOrO B BOAe KuUciaopona. [1u-
TAlOTCA APTEMHUU MUKPOBOAOPOCAMHU, OAKTEPUAMHU, IETPUTOM.

Aptemun paszgenbHonosibl. Camibl MejbUue caMOK. BHeurHe caMuoB
NErKO OTJIMUMUTDL MO XapaKTEPHbIM KPIOKOBUAHBIM OpraHaM 3axsarta, 00-
pa3yloLLMMCs U3 aHTEHH roJIOBHOM 4YacTu Tena. CaMKuU UMEIOT BbIBOAKO-
Bbld MELLOK, PaCIOJOXKEHHbIA Cpa3y 3a TOpakajbHbIMU HOXKaMHU. [lono-
BOM 3penocTu apremus gocturaeT 3a 18-30 gHei. CaMKH  4YepeayloT XKu-
BOPOXKAECHUE C OTKIAAKOHW MOKOAWMUXCA Aul. Jluanay3upyrilve fawnua
OYEHb YCTOWUUYUBLI K YCIOBUAM OKpY )Katowenh cpeasl. Jluamerp auvanysu-
pyroux sivy o1 0,22 no 0.29 mm, cpeansas macca cocrasisiet 0.0002 wmr,
OHHW HE MpO3payHbl, UBET BAPbUPYET OT CBETIIO-CEPOro 0 TEMHO-OYporo.
Kaxaasa camka BbIMETbIBAET OT 7 A0 340 a4 ¢ MHTEepBaIoM S-11 CyTOK B
3aBUCHUMOCTH OT YCJIOBUH oOUTaHusA. CpeaHss NJ0A0BUTOCTb caMOK 50-
60 auu. B cocTtosHuu auanaysbl siLANEPEHOCST MOJIHOE BbICHIXaHUE,
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pe3Kde nepenaapl TEMIepaTypbi, HarpeBaHue jo 80 °C | COXPaHAIOT
KU3HECIIOCOOHOCTh B TEYEHUE MHOTUX JIeT. MaKcuMaJibHblii CPOK Xpa-
HeHust He Oonee 10 ner.

Hcnonb3yeMble B MPaKTUKE aKBaKyJbTypbl TOBapHbie gHLA apTe-
MU, 00JlagarouiMe BbICOKOH U OBICTPOH BCXOXKECTBIO, HAXOJATCS HE B
COCTOSIHUM AWanay3bl. OHH BbIBEACHbI H3 HEE CilelHaibHOH 0O6paboTko#
U HAXOATCA B COCTOSIHUH KpUTNITOOHO3Aa.
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Hpuaoxenue /|
(CrpaBoO4HOE)

XapaKTepHCTHKA NOKOSILLHXCH AHIK THAPOOHOHTOR

[Tokoswmecs aiua ruapoOUMOHTOB ABIAKOTCA OJHON M3 CTagui XKU3-
HEHHOIO LIMKJIa. AMUKTHYECKHUE CaAMKH C MapTEHOrCHETHUYECKUMHU sAlLia-
MU COCTABJIAIOT OCHOBY 3J0POBOi OBLICTPO pa3zMHOXaOUICHCA RONyJis-
M. MUKTHUYeCKUE AllIa HA CaMUOB H AMUKTUYECKHE HE UMEKT JIH-
TeJIbHOM MOKOsALIEHCS cTagud, U MOJOAb B 3aBUCUMOCTH OT TEMIMNEpaTy-
Pbl  MNOSIBJSETCS 4epe3 HeCcKoJbKo 4dacoB. llepexoa k nBymosomy pas-
MHOKEHHUIO ABJISIETCS MPU3HAKOM K NEPEXOLY B MEPHO MOKOA.

[Tokoswmuecs siiua coOUparOT HENMOCPEACTBEHHO B BoJoeMe, JUOO U3
KyJIbTHBATOPOB B YCJIOBUSIX aKBaKyJbTYpbl, e siilla HAXOAATCS B IMPH-
noHHOM chnoe aerputa. Hlopuuro nerputa ciaenyer ocaanth Ha raz Ne 76,
BLICYLLIMTH BMECTE C KYCOYKOM Ta3a, 3aTeM [IOMECTUThL B XOJIOAUIBLHUK Ha
-2 Mecsua, yTodbl siila MOIJIM NPOMOPO3UTLCA NPH TEMIIEPATYPE MHU-
Hyc 5 °C -10 °C.

[Tociie noMeleHUs KycO4Ka BbICYLIEHHOrO JeTpUTa ¢ MOKOSLLHMH-
Csl AMLIAMU B COJIEHYIO BOAY, YEPE3 ONPEACTICHHOE BpeMS (B 3aBUCHUMOCTH
OT TEMIIEPATYPbl, OCBEUICHHOCTH U T.[.) U3 SAHLl BbIKJICBbIBACTCA MOJIOAb
KOJIOBPATOK. YJOOHO TakXe MOJb30BATHCA IMOKOAILMMUCA sAillaMH, OT-
MBITHIMU OT JIETPUTA U HAXOJIALLMMUCA B CHIMYYEM BHUJE, KaK sifiLla apTe-
MUH.

Jina apreMuu B HACTOsLLEE BPEMSA 1IIHPOKO MCMOJIL3YKOT B aKBa-
PUYMHCTHUKE. LIUCTBI apTEMHUU MOXHO HE TOJILKO cOOpaTh B NMPUPOAHBIX
BOJOEMAX, HO U NMPUOOPECTH B COOTBETCTBYIOIHHUX Mara3hdHax yxKe O4H-
[HEHHbIC U B OONbLIOM KOJHMYECTBE. Y CJIOBHUA BbIK/IE€Ba TpeOYIOT TEMIle-
patypbl 28 °C, KpYrjioCyTOYHOE OCBELIEHHUE U 00A3aTEe/IbHON a’palmu.

Jina Bbibopa ycnoBui MHKYOAUMUM FMOKOSUIMXCS ML XKEIaTebHO
3HaTh B KaKWX YCJOBUSX MOJNYYEHbI AHLA - B UCKYCCTBEHHBIX B aKBa-
KyJbType, HWJIM COOpaHbl B €CTECTBEHHbIX BOoJoeMax. BaxHo 3HaTh Co-
JIEHOCTb BOJb! M €€ COCTaB — CyJb(}aTHOro win xnopuasoro tuna. [pu
HHKYOaLMU UL U3 CYJb(PaTHOro BOAOEMA CJIEYET MCMOJIb30BaTh pac-
TBOP, COCTOALLMHN U3 CMECH XJIOPUCTOrO U CEPHOKMUCIIONO HAaTpUs B COOT-

HOLLeHUHU 3:1.
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[Ipuaoxenue E
(00s3aTeNIbHOC)

MDopMbI NpeACTABICHUS PE3YabTATOB OMOTECTHPOBAHMA

Taonwua E.l - Pesyneratel OnotecTupoBaHus npod BOAb' MO MULIEBOM
AKTMBHOCTH (CKOpPOCTb (DUJIbTpaUMK) COJIOHOBATOBOAHBIX T'MAPOOHOHTOR

Homep | Boaneiii 00b- | Ckopoctb GunbT- | OTKIOHEHHE CKO~ | OLIEHKA TOK-
NpoObI | €KT, MYHKT, paLuu, pPOCTH QUIILTPALIMM | CHYECKOTO 3a-
nata otéopa | cM’/3K3.*MHH OT KOHTpoOJIA, %o CPA3HEHUS
[MpOObI
I 2 3 4 >

[IpuMedaHue-Brpadpe “OueHka TOKCHUECKOro 3arpA3HEHUs NpoObl”~” MU~

Tabanua E.2 - Pesyabrarsl OMOTECTUPOBAHUS [IPOOL! BOAbI
BAHUEM MOJIOJIM COJIHOBATOBOAHBIX THAPOOHOHTOB

| mryT: «OKkaseiBaeT™ WM «He okaspiBaeT» OCTPOE TOKCHYECKOE NEUCTBHUE.

C HUCI10J1b30-

HoMmep | BoaHbil 00bexT, | JlaTa npoBeae- | YBeEIHUYEHUE OueHKa TOKCH-
npoObl | MYHKT, 1ara 0T0OO0- | HUA OMOTECTH- | rHOEnH 4ECKOro 3a-
pa npoOsbl pOBaHUA MOJIOAM, rpA3ZHEHUA
% OT KOHTpPO- | NpoObI
s
] 2 3 4 5

[Ipumeyanue - B rpade “OueHka TOKCUYECKOro 3arpsi3HeHUs 1poOb!” MUILYT:
«OxazbiBae™ WK «He okasbiBaeT» ocTpoe (MM MOAOCTPOe, WM XPOHUYECKOE)
TOKCHYECKOE IEHCTBHE.
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Tabnuua E.3 - Pe3yneraThl OMOTECTUPOBAHUSA NPOObI BOABI € UCMOJIb30-
BAHHEM MOPCKUX MHKPOBOAOPOCIIEH
Homep | Boanbitt 00b- Jlata npoBeaeHHust | OTKIOHEHHUE KO- OLEHKa TOK-
[MPOOBI | €KT, MyHKT, 1a- | OHOTECTHPOBAHHSA | 3pPHLHEHTA NPH- | CHYECKOIO
Ta 0TOOpAa MpPO- pOCTa YUCJIEHHO- | 3arpsA3HEHMS
Obl CTH KJIETOK IPOObI
MHUKPOBOAOPOCIIEH,
% OT KOHTpPOJIA
1 2 3 4 J

IIpuMedaHue - B rpade “OueHka TOKCUHYECKOr0 3arpAa3HeHus Npoobl” NMULIYT:
«OkassiBacT» WiIH «He oxkasbiBaeT» oCTpoe (UAM MNMOJOCTPOE, UIH XPOHHUYECKOEC)
TOKCHUYECKOE JIEHCTBUE.
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JIMCT PETUCTPALIMUA U3MEHEHUH

Homep

U3MCHCHMU

Howmep Jjiucra (CTpaHuLibl)

n3-

MC-

HCH
HOT'O

3d-

MC-

HEH
HOI'O

HOBOI'O

aHHY-
JIRPO-
Ba-
HOT'O

Homep
JIOKY-
MEHTa

Iloanuco

Hara
BHECe-
Hus
U3MEHeE-
HUH

Jlara
BBEJIC-
HYis
H3MEHE-
HHH

—rk
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