CEAEPAJIBHAN CIIYXbA O THAPOMETEOPOJOI'HH
U MOHHTOPHHI'Y OKPYXAIOUIEHA CPE/IbLI (POCTUAPOMET)

P
PEKOMEHIALHUH 5%24.662———

2004

OLHEHKA TOKCUUYECKOTO 3ATPAZHEHUA
[IPUPO/HBIX BOJA U JOHHBIX OTJIOXEHUN
ITPECHOBO/IHBIX DKOCUCTEM
METOJAAMHU BUOTECTUPOBAHUS
C UCITOJIB3OBAHHUEM KOJIOBPATOK

MockBa
METEOAI EHTCTBO POCI UJAPOMETA
2006


http://www.mosexp.ru/proektnye_raboty.html
http://www.mosexp.ru/proektnye_raboty.html

DenepanbHag cayx0a 110 rHIAPOMETEOPOJIOTHH

U MOHUTOPHUHIY OKPYXKAXOUIEH Cpeabl
(Pocruapomer)

g S sl L S —

P
PEKOMEHIALIAHA 52.24.662—
2004

OLIEHKA TOKCHYECKOTO 3ATPS3HEHUA
[TPUPOIHLIX BOJ M JIOHHBIX OTJIOXEHUA
[IPECHOBO/IHbIX DKOCUCTEM
METOJIOM BUOTECTUPOBAHU S
C UCIIOJIb3OBAHUEM KOJIOBPATOK

Mocksa
MereoareHTcTBo Pocruapomera

2006



P 52.24.662—2004

HpeaucsioBue
1 PASPABOTAH MM apOXHMHUIECKHM HHCTHTYTOM (I'XH)
DenepanbHOH CITyk0Bb1 110
THIPOMETECOPOJIOTHH H MOHHTOPHHIY
OKpPY KaIOLICH cpensl (Pocrunpomer)
2 PASPABOTHUKHA A M. HukaHopos, 411.~-KOpP. PAH,

pykosoaureas paspaborku; E.H. bakaesa, x-p. 61on.
Hayx; H.A.Wruarosa; JI.M. Xonypckad

3 YTBEPXIEH 3am. Pykosozutens Pocrugpomera KO.C llatypos 28.10.2004 r.

HAHMCHOBAHHC A0TKHOCTH THLA, YTBEPMHBRIETD JOKYMEHT AHYHOH NOAMHCHIO JATA

4 SAPETUCTPUPOBAH TY LIKD I MIT 32 Homepom P 52.24.622—2004 ot 23.11.2004 r.

5 BBEJEH BIIEPBLIE



P 52.24.662—2004

Copepxanue
1 O6IACTD MPHMEHEHHMS ...eevvieecrrriiereararraeesserainreeeseenssesesesarnnaesserssssnns 7
2 HOPMATUBHEIC CCBUIKH .....cccuvuemmnniiisiresrsesesirannusnsnmessssnnssnnsessesssesessennns .7
3 TepMMHBI U OTIPEHETICHUA, OOOBHAUCHMA. . ..occevereveererereenvesneserarsnnnncns. . 8
4 OOLIHE TTOTIOMEHIA «..ooneeeeeereeeeereeresaseeneseseessssssessensssssssssssnsensnsnssnnenss 12
5 OCHOBHBIE NPHHIMIILL OUOTECTUPOBAHUSA NPUPOJHLIX BOJ ......ovnenen.s 14
6 OCHOBHbIE NPUHIMIBLL OMOTECTHPOBAHUS JOHHBIX OTIOXKEHHMH ......... 14
7 CeThb IIYHKTOB M NPOIPAMM HAOTIOJEHMH ....o.oievirnnrenirenirereeerieninrenenne. 15

8 Orbop, XpaneHue ¥ NOArOTOBKA MPOO BOIKI I OHOTECTUPOBAHHA 13
9 Orbop, XpaHEHHUE U IOAT0TOBKA NIPOO JOHHEIX OTIOXKEHHUH 11

OHOTECTHPOBABHMA ....ovnvevrrenreeenirerenrrersonanseesnsseressessaressioseressssrrsesssssnssssnns 16
10 buoTecT 110 NUILIEBON AKTUBHOCTH KOJMOBPATOK ...evvvrrreneerrenreneennseses 18
10.1 ITpuHUMO METOAA ......... et tereeeereeetemrtua e eaaaaaeeaaaeraeeesatareaesretasens 18
10.2 Matepuaiibl, 000PYAOBAHUE, PEAKTUBBL .......ccceveeeereeeiervnnreresensrenns 18
10.3 IloAroToBKa U NPOBEACHUE OUOTECTHPOBAHHUA .....vvvvvreenrrernnenanennn 19
10.4 Perucrpauua YHCACHHOCTH MUKPOBOAOPOCHEH ......vveerrrrrrsenennnne, . 19
10.5 O6paboTka pe3yabTaToB, pacyeT H OLEHKA TOKCHUECKOTO
BATPATHEHMIA «vvvvvenreraerereerunnnnenessaremsmemaasaerensesrmrannsessertematsnssssenesessssssnessnns 20
11 brorecT ¢ MCNONBL30BAHHEM MMOKOALIHXCS AUI KOJIOBPATKHU

Brachionus CalyCIflOTUS ....cveeeieiiiiieeeeeeeeeeeeeee e ee e 21
11.]1 ITPHHIIMIT METOAG «.oeuviiiiriiiiiiieieeeiniierietennieaaernessererrnaessreneseseemnnssens 21
11.2 Matepualibl, 00OPYIOBAHME, PEAKTUBDBI ......vvvuerrveereerrmreanenrerevscannas 21
11.3 Hoaroroska Kk OMOTECTUPOBAHUIO .......... eeetrereerrreeetaranrraraeasnnnans 22
11.4 IIpoBeieHHE OMOTECTUPOBAHMI .....cevviirernniieeiiernnnecaeeereannnenerernasens 22
11.5 Peructpanms noka3arens BbIUIEBA KOJIOBPATOK ....ccvveieeeeenrercrennnn 23
11.6 OOpaboTka pe3ysIbTaTOB, PACYETH H OLIEHKA TOKCUYECKOr O
BATPABHEHMS «.evenennieieeeeeeitieieeeeeeeesnnennnaesaeenassstassssesessssssssassssesseernansnsasses 23
12 buorecT 110 BLKMBAGMOCTH M ILIONOBUTOCTH KOJOBPATOK ............. 24
12.1 IIPHHIMIT METOIA ...cceeveeeremrereenreernermrnenertinmmnmneseeraaeeseeersermaerassronmrne. 24
12.2 MaTepuansl, 000py/I0BaHHE, PEAKTHBEI .......cocevrivueneenns eerrerenennnnans 24
12.3 I1oAT0TOBKA K OMOTECTHPOBAHHUIO ....cceeeeivinnernrreeerennennrassnnsenens vereen 23
12.3.1 TlonyuyeHue KyNbTYPEL KOMOBPATOK «veeererrerrrererrrarenneenrevncrsssssonons 25
12.3.2 [IpoBepka npurogHOCTH KyALTYPH! IJIE OUOTECTUPOBAHUA ....... 25
12.4 IIpoBeeHUE OHOTECTHPOBAHMA ...ccuvvvrerernnnrirrrnnneeveranrinseresensernsaneees 26

12.5 Perucrpanus nokasarenei rubenu u riloJOBUTOCTH KOJIOBPATOK 26
12.6 O6paboTKa pe3ynbTaroB, pacyeT H OLUEHKAa TOKCUYECKOTO

BATPABHEHIA 1vvvrvreereereresioernneaceeseesorssianesstsssaresssssnssaraenessssssssnanaseansrseses 26
12.7 MeTpoIoTHYECKaA XapaKTEPUCTHKA METOMA ..vvuerrruneeererecnnerrennanees 29
13 buoTecT Ha NIPUPOSHON IOMYJIALMNH KONOBPATOK ..cvveeerrrereereneensansnnes 29



P 52.24.662-—2004

14 OnueHKa TOKCHYECKOTO 3arpaA3HEeHNUs pod BOAK! M AOHHKLIX
OTJIOXKEHHH 110 KOMILIEKCY OHOTECTOB C HCNOJIb30BaHHEM KON0BpaToK 30
15 OueHka TOKCHYECKOIO COCTOSHKUA HCCACAOBAaHHOTO BOAHOrO

OOBEKTA HIIM €10 YUACTKR .uu.cvvrveierrnressrnnnsrrrermmnserreesnrersrerssnnnscesrnssesnssns . 31
16 IlpencrasiieHUE PE3YALTATOB OHOTECTHPOBAHUA ....euvenvrrreverararenne . 34
17 TpeGoBanusa K TEXHUKE OC30MACHOCTH ..euuvveirirennerierenensereranseeerrensns . 34
18 TpeboBauus K KBATMPUKAIMH OTEPATOPA «..ovvreeerraanenrmmensesereeacsaens. . 34

Ilpwioxenne A Kpurepuu Buibopa BUAOB-HHIHKATOPOB H
HCII0Jb30BAHUE KONOBPATOK B TOKCHKOJIOTHYCCKHX HCCACAOBaHHAX .. 35
Ilpunoxxenne b XapakrepucTuka TeCT-00b€KTa KOJOBPATKH

Brachionus CalyClflorus.........covvviiriiiiiemiecce e e 37
[Ipunoxenve B XXu3HeHHbIH MK K0a0Bparkd Brachionus

CALYCITIOTUS ... it tere e s et et ieease s s s tnesasaeearenaasaatanasansseeasaneensas 39
IIpunoxenue I' Conepxanue KyabTypbl KOJ0BpaTOK Brachionus
calyciflorus B TaOOPATOPHH ...cccoeeveieeeiriiiciiiiirirereec v eeeeeree e e e eevenes 40
[Ipunoxenue 1 IlpoBepka 4yBCTBUTEIBLHOCTH TECT-00BHEKTA

konospatku Brachionus calyciflorus ........ccoveeeieivciiiiiiien i, 42
[Ipunoxenue E Dopma npeacTaBiIcHUSA PE3YIbTATOR

OUOTECTUPOBAHUS ....cvveveerrreerreierreieeareseneaeerarsaavanassssnsnsnraseressesnmmesceeneesans 46
IIpunoxenue X llony4yeHue v XxpaHEHUE IOKOALUXCA AHL]

kos1oBpaTKy Brachionus calyCiflorus .......ocovvvvvvieiiiceiiiiiciicreereeeees 47
[Ipunoxeuve U Onpeaenuresns cocTaBa IONYALHAN KOJJOBPATKH
Brachionus calyCiflorus ..o, . 48
[Tpunoxenue K Ilopsagok cpaBHEHUS KOHTPOJIBHBIX CEPHH ...cvvveenneneee.. 58
133 2 (8312 (0 o = 111) O USSP PR OUSPO 59



P 52.24.662—2004

BBenenue

B Hacrosuiee Bpemsa oOwenpu3HaHa HeoOXOIMMOCTbL BBEIECHMA
HOBOFO BHJAA KOHTIPOJS KayecTBa BOX — OHOTECTHPOBaHME Ha
TOKCHYHOCTb, — HMHTEIPANIbHBIA 10Ka3aTellb, OTPaKaIOLMK peanbHyHO
KapTUHY TOKCHYECKOI0 3arpA3HEHUs BOJHLIX 00OBEKTOB.

B psage Hay4yHO-HCCIEUOBATEIBCKHX YYPEKACHUH IPOBEJICHDI
MCCJICIOBAHKA 1O Ppa3pabOTKe METOAOB OLIEHKM KayecTBa BoA. CloxkHee
OOCTOUT €10 C OLIEHKOHU Ka4€CTBA AOHHbIX OTIOXEHHH.

JlOHHBIE  OTJIOKEHMA  IB/LIOTCA  Haubosiee  3arpsi3HEHHBLIM
KOMIIOHEHTOM BOZHBIX 3KOCHCTEM, HMEHHO OHH KYMYJHPYIOT BCE BHJIbI
3arpA3HAIONIMX  BELIECTB, [IOCTYNAKIMUX C  PEYHBIM  CTOKOM,
aTMOC(EPHBIMH OCAAKAMH, OTMEPUIHMH PACTUTENbHBIMH H XKMBOTHBIMH
OpPraHM3MaMH, a TAKKEC TEXHOTCHHBIMH MarepualaMH XO3AMCTBEHHOM
HNEATCIbHOCTH 4YeNOBeKa. Hapsaay ¢ 3TUM OMOAOCTYIIHOCTh CBSI3aHHBIX C
JOHHbIMH OTJNOXKECHHAMH TOKCHUECKHX BEINECTB IS HOpEACTaBUTENECH
OeHTOCa, B KOTOPBIX NMPOUCXOAUT HAKOIUICHHE KCEHOMOTHKOB, IMPHBOAMT,
KaK MHHMMYM K CHMXCHHIO HMX I[IPOAYKTMBHOCTH. BiMyuuBaHHE B
pE3YILTATE BETPOBOH H BOJHOBOH JEATENLHOCTH, @ TAKXKE TYPOYIEHTHOrO
EPEMEIIMBAHUA BOJ, ABJIAETCA UCTOYHMKOM BTOPHHUHOIO 3arpA3HEHUS
TOJLIM BOABL. 3JTO TNPUBOAUT K YXYIAINEHMIO KadecTBa o0beHx
COCTABJAKLUUX BOJAHOM IKOCUCTEMEI — BOJAHOH M JOHHOM, K CHHKECHHIO
OHOOrHYECKOT0 Pa3Hoodpa3us 3a CUET BhIIIAJIEHHS U3 COCTaBa IKOCHCTEM
HanOonee YyBCTBUTEIIBHBIX K TOKCHYECKOMY 3arpa3HCHMIO BHMJIOB, B TOM
YHCJIE LIEHHBIX IIPOMBICIOBBIX pbi0. B koHeyHoM uTOre HabioaarTcs
POLECChl ACTPajalyd BOAHBIX IKOCUCTEM, MPHBOIAILKME K IMOTEPE
XO03AHCTBEHHOI'O 3HAYEHHS BOJHKIX PECypPCOB.

OneHKa TOKCHYECKOro 3arpA3HEHHs AOHHBIX OTJOXKEHHMM OCHOBAaHA
Ha TpeX noaxoxax. Ha xuMuueckoM (aHailu3e KOHIEHTPAlMH TOKCHYECKHX
BEIIECTB B JOHHBIX OT/JOXEHHAX) U JBYX OHOJOTHYECKHX —
OnonHaukamuu M OHOTeCTHPOBAHMM. OLEHKAa TOKCHYHOCTM JAOHHBIX
OTJIOXKEHHH C HOMOLIBID OHMOTECTUPOBAHMA LIMPOKO IIPHMEHAETCH 32
pyOexxoM, HO HE Hauula JAO/DKHOrO I[IPHUMEHEHHS B  CHCTEME
rocyaapCTBECHHOIO MOHMTOpPMIIra NOBEpXHOCTHHIX Boa cywu (IIBC)
PocruapoMera, B opranuszaumsix Ipyr¥x BeJOMCTB HCIIOJIB3YIOTCH
pPa3IMyHbIE METOAHYECKHE NOAXOALI U NpHEMbl OMOTECTHPOBaHHA. A
[IPOBEACHHMSA  TOKCHUKOJOIMYECKOH  OLICHKM  3arpA3HEHMs  BOJHOHU
IKOCHCTeMBl B cucremMe  MoHMTOopuHra [IBC  Pocruapomera
['MapoxuMHYeCKHM HMHCTHTYTOM  pa3paboraHa Merogudeckas 0asa u
NOATOTOBACHBI pekoMeHaauuu P 52.24.566—94, nns OUEHKM HOHHOH
coctasoneit — P/} 52.24.635—2002, sxirouaromyyi 0uH OHOTECT HA
XHPOHOMHAX.
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Llenpio BacToAIMX PEKOMCHAALMM ABJACTCH COBEPILICHCTBOBAHUE
METOAUYECKON  0a3zpi MOHHTOPMHIA  TOKCHYECKOrO  3arpA3HCHHUSA
NPUPOAHBIX BOL U JOHHBIX OTJOXKEHHH, OCYLIIECTBIAAEMOIO B paMKax
MouuTopunra IIBC PocruapomeroMm, 1nyreM OHOTECTHPOBAHHA C
MCIIOJIb30BAHUEM  KOJIOBPATOK (C YY€TOM  3KOJOro-OHMOJIOrHYeCKHX
OCOOEHHOCTEH MX XKH3HEAEATEIBHOCTH).

CoBEeplUCHCTBOBAHME  METOJAM4YECKOM ©0asznl  OMOTEeCTHPOBAHHA
NOAPa3yMEBacT paclIUPEeHHE Kpyra TecT-O0bEKTOB, OTBEYalOLIHX
OCHOBHBIM KPHTEPHMSM BHIOB-HHAHKATOPOB, YYe€T CHELM(HKH OLIEHKH
Ka4¢CTBA [IPUPOAHBIX BOJ U JOHHKIX OTJIOXKEHUIN U 00€CIIEYEHUE KAUECTBa
Onosornueckoil HHGOpMaLKK. DTH HanpasieHus TpedYIOT NOMCKa HOBBIX
[IpeJCTaBUTEAbHBIX  TeCcT-00beKTOB ¥ riybokoe  3HaHHME  MX
3KOJIOr0-0Monoruyeckux ocobenHocTe. HMmewmmecs cBeaeHHs o
3HAYMMOCTH KONOBparok (ki.Rotatoria) kak rerepoTpo@HOro 3BeHa B
[UIAHKTOLIEHO3aX, PE3y/IbTAThl CIIOHTAHHBIX MTONBITOK AIPHMEHEHUS HX NI
OLICHKHA BO3JAEMCTBHA TOKCHUECKHMX BEILIECTB MO3BOJAIOT CYMTATh
PEACTABUTEIEH  KJIacCca  KOJOBpPAaTOK  NEpCNEKTHBHBIMM  JJIA
OuorecrupoBadusa.  llpeacraBurenn  ka.Rotatoria  umeror  pan
NpeuMylIECTB nepen TecT-00bexkroM Daphnia magna.llpeumyniectBa
METOA0B OHOTECTHPOBAHUA C UCHOJbL30BaHHEM KoJoBpaTku Brachionus
calyciflorus cocToaT B cneayomemM:

- OBY Oosee sxcOpecCHy! (ONMpeneIeHUE OCTPOM TOKCHYHOCTH
BO3MOXHO 32 2-24 4, XpOHHYECKOHM TOKCHYHOCTH — 3a 5-7 cyT; ¢
MCINOJIb30BaHUEM JadHuH — 3a 96 4 u OoJice 30 cyT);

- OHHM KOMIIaKTHb! (MOT'YT UCMOMbL30BATHCH B IIOJIEBBIX YCJIOBUAX);

- BO3MOXHO [pPOBEACHHUE aHAIU30B MHKpPOOOBEMOB BOABI (OT 2-5
M1, V1 Jadpuui Tpedyerca 1-1,5 n Boabl jia aHan3a OQHON 1podhl);

- BO3MOXHO  MNpPOBEIACHHE  HENPEPLIBHbLIX  aHANM30B  (HET
HEOOXOOUMOCTH B  IOCTAHOBKE OTHEAbHBIX 3KCIEPHUMEHTOB IIO
YCTAHOBJICHHIO OCTPOM, MMOAOCTPOK U XPOHUYECKONH TOKCHYHOCTHU BOIRI).

Hcnonp3oBaHue peKOMEHAAUMH NOO3BOJUT IPOBOAHTE OLICHKY
TOKCHYHOCTH NpoO OPUPOAHBIX BOA ¥ AOHHBIX OTIIOXXCHHH, BBIACIATH
Y4YaCTKM  TOKCHYECKOro 3arpA3HCHHS W HaKOIUICHMA TOKCHYHKEIX
3arpA3HAOIUX BEUIECTB B AOHHLIX OTIOXEHHAX, OLICHHBATh YPOBEHD
TOKCHAUYECKOro 3arpsa3HcHHA BOJHOM M JOHHOH COCTABNAIOUIMX
3KOCHCTEMB], 4 TAKXKE COCTOAHUE 3KOCUCTEMEl BOJTHOrO 00BEKTA B LIENOM,
Ha OCHOBE rapaHTUPOBAHHOH OHOJIOTrHYECKOH HHPOPMALIUH.

Pexomengaum  pa3padoTaHsl Ha OCHOBE COOCTBEHHBIX
MCCIIEAOBaHMH, a Talke onyOnMKoBaHHEIX AaHHbIX. Ilpu pa3pabotke
PEKOMEHAALMH YYTEHbl HOPMATUBHO-METOAUYECKHE TOKYMEHTbHI M
CTaHAApPThL, CBA3AHHLIC ¢ H3Y4YaeMOH HPOOIEMOM.
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PEKOMEHJAILIAU

OILIEHKA TOKCHYECKOTI O 3AT'PSI3HEHHUA
IIPUPOJHBIX BO/I H JOHHBIX OTJOXXKEHHH
MPECHOBO/IHBIX S KOCHCTEM
METOJIOM BUOTECTHPOBAHHA
C UCIIOJIb3O0BAHHEM KOJOBPATOK

Jlara Beenenua 2006-01-01

1 Ob6aacTbL NpHMEeHEHNY

B nacrosumx pekoMeHpanusaX NPUBOAATCS METOAMKU U NOPAKOK
[IPOBEACHUA OLCHKH TOKCHYECKOTO 3arps3HEHHsA NOpPUPOAHBIX BOL M
JOHHBIX OTJIOXKEHUH NPECHOBOAHLIX 3KOCUCTEM B CHCTEME MOHUTOPHHTA
[IOBEPXHOCTHLIX BOA CYIIM Ha OCHOBE OHOTECTUPOBAHHA C
MCIIOJIHL30BAHUEM B Ka4eCTBe TeCcT-00BbeKTa KoJ0BpaToK (K1. Rotatona).

PexoMeHnnalum HpeaHa3HaYCHb! s OIEpPaTUBHO-
HPOM3BOACTBEHHBIX NMOAPA3ACNCHUH TEPPUTOPHATBHBIX YIPAaBIEHHH MO
THJIPOMETCOPONIOTHM U MOHMTOPHHTY OKpyxXawoien cpeast (YI'MC)
PocrugpoMera, OCYLUECTRIAIOIUX OpraHd3alldi0 H  [IPOBEACHHE
Hab/DoAEHMH 34 COCTOAHHEM IIOBEPXHOCTHBIX BOJA CYILIM B paMKax
["'ocynapcrBenton ciryx0snl Habmoaenni (I'CH) Poccuu.

PexoMengauu MOIyT OBITH MCIIOJNB30BAHBL B TIPHUPOAOOXPAHHBIX
VUPEKIAEHUNAX, OCYLIECTBAAKOLIUX HaONIoAcHUs 33 3arpA3HCHHEM
[IPHPOJHOH Cpelbl, B KAYECTBE METOAMYECKOIO IOCOOUs cnelMaucTaMy H
OPAKTHYECKMMHU paboTHMKAMHK, a TaloKe A OUEHKH TOKCHYHOCTH

IIPUPOAHBIX BOJ Y JOHHBIX OTI0XEHHWH IPU JHOYIIIYOUTENBHBIX paboTaxX K
TEXHOTECHHO 3arPA3HEHHBIX MOYB,

2 HopMaTHBHbLIE CCBHIIIKH

2.1 B uwacrodmiMx peKkOMEHAalMsIX MCIOONB30BaHL CCHUIKM Ha
CAEAYIOIME HOPMATUBHbBIE JOKYMEHThI

['OCT 17.1.1.01—77 Ucnonb3oBanue u oxpaHa BoA. OcCHOBHbIE
TEPMUHEL H ONIPEACICHUA
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['OCT 17.1.1.07—77 Oxpana IPHPO/IBL. ['mapocoepa.
Hcnonb3oBanue u oxpaHa 8o, OCHOBHBIE TEPMUHDBI K ONIPEAENECHHA

'OCT 17.1.3.07—82 Oxpana npupoani. I['Hapocdepa. Ilpapuna
KOHTPOJIA KaUe€CTBA BOJb! BOJOEMOB H BOLOTOKOB

['OCT 17.1.5.04—81 Oxpana npupoarl. ['mapocdepa. Ilpubopsl u
ycTpodcTBa A8 0TOOpa, mnepBUUHOM 00paboTKM M XpaHeHus npod
OPUPOAHEIX BoA. ObuIMe TEXHUYECKHUE YCIOBHS

['OCT 17.1.5.05—85 Oxpana upupoasl. I'mapocdepa. OObmue
TpeboBaHus K oTOOpPY IpOO NOBEPXHOCTHBIX H MOPCKHX BOJ, JbAA H
aTMOC(EPHBIX OCA/IKOB

I'OCT 19179—73 'maponorusa cywm. TepMUHbI 4 OnPEACNCHHUS

I'OCT 27065—86 KauecTtBO BoA. TEPMHHDBI U ONpeacIeHUS

PI] 52.18.595—96 denecpalbHbIM 1E€PEYEHs METOJHMK BBITIOJIHCHUSA
H3MEPEHMH, JONMYILNEHHBIX K IIPUMEHEHUIO IIPU BHIOJIHEHHMM PaboT B
00JIACTH MOHUTOPUHIA 3aTPA3HEHUS OKPYXKAIOIEH IIPUPOJIHON Cpeibl

P/l 52.24.309—92 Meroauueckue ykazanusd. OxpaHa IpHPOABL.
'apocdepa. Opranusanya ¥ IIPOBCACHUE DPEXHMMHBLIX HaONIOIEHHHA 3a
3ArPASHEHUEM TIOBEPXHOCTHBIX BOJ CyLIH HA CeTH POCKOMIHAPOMETA

P 52.24.566—94 MeTonbl TOKCUKOJIOTMYECKOW OLICHKH 3arpsA3HEeHHS
NPECHOBOAHBIX S3KOCHUCTEM

PII 52.24.635—2002 MeToauueckne yKa3aHus. [Iposeneuue
HaOMIOJEHUH 3@ TOKCHUYECKHWM 3arpA3HECHUEM JOHHBIX OTJIOXKEHHH B
IIPECHOBOAHBIX IKOCUCTEMAX HA OCHOBE OUOTECTHPOBAHUA

PO 52.24.609--99 Metoanueckne yxazanmsa. OxpanHa nIpHpObl.
I'napocdepa. Opranusanus U npoBeqeHUe HabIOACHUN 32 COAEPKAHUEM
3ArPA3HAIONIUX BEIICCTB B JOHHBIX OTJIOXKECHUIX

P/l 118-02—90 MeTtoauyeckoe pyKOBOACTBO [0 OHOTECTUPOBAHUIO
BO/Ibl

2.2 CcblIKM Ha OCTAJIBbHBEIE CTaH/iapThl (TEXHHYECKHE YCJIOBHA)
HpUBEACHLI B noapasaenax 10.2, 11.2, 12.2.

3 TepMHHBI H oXIpee/ieHUsA, 0003HAYCHHS

B HacTORIIMX PEKOMEHIALMAX UCNOJIB30BaHbl CICAYIOIME TEPMUHE]
U OLIpEAECIICHUA:

3.1 Agamuz  npo6 BoAml —  onpenencHue  PU3UYECKHX,
DUUKO-XMMHUYCCKHMX, XMMHMYECKMX, OMOJOrMYECKHX, TOKCHUECKMX
CBOMCTB U cOCTaBa BoAbl [1].
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3.2 buotecrupoBaHue (OHonorudeckoe TECTUPOBAHHE) — OICHKA
KayecTBa OOBEKTOB OKpyXxawlueh cpenbl (BOAbI M AP.) 110 OTBETHbIM
peaKkuMsiM  JKMBBIX  OPraHM3MOB,  SBJAIOLUXCA  TecT-00beKTaMy
(Pl 52.24.635).

3.3 bHOoTecT — COBOKYIIHOCTH IIPHEMOB IOJIYHYEHHS UHPOPMALIMH O

TOKCHYHOCTH BOJB! (AOHHBIX OTIOXKECHHIN) A% THAPOOHUOHTOB Ha OCHOBE
PETUCTPALMH peakLiil TecT-00bekTa (P 52.24.566).

3.4 Boanbii 00BEKT — COCPEAOTOUECHHE BOJ, HA NOBEPXHOCTH CYIIH B
dbopMax ee penbeda, 1460 B HEApax, UMEIOLIEE PaHUILI, 00bEM U YEPTHI
BOJHOIO pexuma [2].

3.5 /Ivana3oH pearupoBaHus — HHTEPBaJl 3HAYECHUU KOHUECHTPALUK
3TAJIOHHOI'O TOKCHUYECKOrO BEILECTBA, B IIPEACIAX KOTOPOro pe3yibTaT
OMOTECTHPOBAHUS ABJIIETCd HAOE)KHbBIM.

3.6 JloHHBIE OTIOXKEHUA — JOHHBLIC HAHOCHI U TBEPABIC YACTUIIHL,
00pa3oBaBIIMECS M OCEBUIMEC HAa JHO B PE3YJIbTAaT€ BHYTPHUBOAOEMHBIX
[IPOLIECCOB, B KOTOPHIX YHYACTBYIOT BEUIECTBA KAaK €CTECTBEHHOrO, TaK W
AHTPONOrEeHHOr0 MpoUCcXoxaeHud [1).

3.7 3arpsa3HeHHEe BOIBl BOJOEMOB M BOJAOTOKOB — MNpoLECC
M3MEHECHHUA COCTaBa W CBOHCTB BOABl BOAOEMOB H BOIJOTOKOB O]
BJIMAHHEM  NOCTYHAWMMX B  BOAY  3arpsA3HAIOLIMX  BELLECTB,
MHKPOOPIaHH3MOB, Temia, MPUBOJAAIIMX K YXYAIUCHHIO KAYeCTBAa BO/LI
(P} 52.24.309).

3.8 3arps3HeHHEe TOKCHYECKOE — 3aIPA3HEHUE BOJAbl BOJOEMOB H
BOJOTOKOB TOKCHYHBIMH BELIECTBAMM.

3.9 KauecTBO BOABI — XapakKTEpPHMCTHUKA COCTaBa U CBOMCTB BOJDI,
onpeaenaaoiias  NPpUroAHOCT €€ Aad  KOHKPETHBIX  BHIOB
Boaonoias30Banud (1 OCT 17.1.1.07).

3.10 Ko"uTposnp KayecTBa BOJAbI — IPOBEPKA COOTBETCTBUMA
[IOKA3aTeJICH KauyecTBa BOAbI YCTaHOBJICHHBIM HOpMam W TpeOOBaHUAM
(I'OCT 27065).

3.11 Kpurepus TOKCUYHOCTH — 3HAYEHUE MTOKA3aTENId TOKCHYHOCTH,
Ha OCHOBAHMH KOTOPOIr0 CYAST O HAIUYUHM TOKCHYECKOro HEUCTBHUA
(P 118-02).

3.12 Merponorudeckas XapaKTePUCTUKA METOA — XapAKTEPUCTHKA
4yYBCTBUTEIBHOCTH METO/1a, ONpeaeaseMas 1jil TecT-oobexra no LCsy npu
BO3AEHCTBUH I3TAJOHHOIO Tokcukautra (Meab (II) cepHokucnas, Kaiauu
IBYXPOMOBOKHCIIBIN).
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3.13 «<HatugHas» npo0a AOHHBIX OTJIOKEHMH — npoba JOHHBIX
OTJIOKEHUN 0€3 KakoH-au00 JIONOJHHTENBHOH IPEABAPUTEIbHOU
00paboTKH.

3.14 Hopmnl kauecTBa BOJbl — YCTAHOBJICHHbIE 3HAYCHMA

[I0KA3aTEJIEH KAUECTBA BOJAbI 1A KOHKPETHLIX BUAOB BOAONOAbL3OBAHUA
(I'OCT 27065).

3.15 OcTpoe TOoKCHYECKOE BO3AECUCTBHE (OCTpad TOKCHYHOCTb) —
BO3HEHCTBUE, BHI3BIBAIOLLEE OBICTPYIO OTBETHYH) PEAKIHIO TECT-00bEKTa.
OcTpoe TokcHYecKoe ACHCTBHUE Yallle BCETO ONPCAENSIOT 10 TCCT-PeaKLHH
«rubenbp»y WM  «BBDKHMBAEMOCTBY» B  YCIOBHAX KPaTKOBPEMEHHOIO
onorecrupoBanusd. IIpM HCHONL30BaHMM  KOJIOBPATOK M IPYIHX
OPraHu3MOB MHKPO300IUIAHKTOHE JJIMTEIILHOCTh BO3AEUCTBUA COCTABIISET
0-24 4.

3.16 lloka3zarenp TOKCHYHOCTH —  HOPH3HAK  TECT-00BEKTa,
HCII0JIb3YEMBIM /1A OLICHKHM TOKCHYHOCTH Boanl (P] 118-02).

3.17 HoBepXHOCTHEIE BOABl — BOJBL, HAXOASIMECH HA TIOBEPXHOCTH
CYWH B BUAE pa3nuuHbix BoaHbIX 00bekTOB (ITOCT 19179).

3.18 Ilpupoansie BOAbI — BOAb! 3€MJIH C COAEPXAILLMMHUCA B HUX
TBEPABIMH, XXUAKUMH H razoodpasanimu Bewectsamu (1'OCT 19179).

3.19 Ilpoba BOAWI — KOJHMYECTBO BOAbLI, HpeAHA3HAYECHHOE IJI4
UCCACAOBAHMA.

3.20 IIyHxT HaOmMroacHME 3a 3arpA3HEHHEM NOBEPXHOCTHBIX BOJA
cyuwn I'ocyaapcrBeHHOH ceTH HaOmoaceHud PocruapoMera — MeCcTO Ha
BOJOEME MJIM BOLOTOKE, I'IC IPOBOAAT KOMILIEKC paboT I NOJAYYECHHUS
JIAHHBIX O Ka4Y€CTBE BObl HIH JOHHBIX OTIOXEHMH (P 52.24.635).

3.21 PesyasraTr OMOTECTUPOBAHUA — KOHEYHBIM BBIBOJ O
TOKCHYHOCTH BOAHOH Cp€Abl, CACIAHHbIN B X04¢ OMOTECTHPOBAHMAL.
3.22 CoctossHHe BOAHOro OOBEKTAa — XapaKTEPUCTHKA BOIHOIO

00BEKTA 110 COBOKYHOHOCTH €ro KOJMUYECTBEHHBIX M KauyeCTBEeHHLIX
MOKa3aTeNel TPUMCHHUTEIRHO K BHUAaMm Bodonoab3oBaHHs (I'OCT
17.1.1.01).

3.23 CtBOp nyHKTA HAOMIOOECHUH 3a 3arpI3HCHHEM MMOBEPXHOCTHBIX
oz cywm I'CH Pocruapomera — yCIoBHOE HOINEPEYHOE CEYCHUE BOAOEMA
HJIM BOJOTOKA, B KOTOPOM ITPOU3BOIAT KOMIUIEKC paboT i NOJTyYeHHA
JNAHHBIX O 1I0KA3aTeiiaX COCTaBa U CBOUCTB Bozbl (PJ] 52.24.635).

3.24 Tect-00beKT — OpraHu3M, KOTOPhIH MCHONL3YIOT IIpH
ouotecTupoBanuu (Hudy3z0opuM, faduuu u T.4.) (P 52.24.566).

3.25 TOKCHKOJIOTHA BOAHAA — HayKa O TOKCHYHOCTH BOAHOH Ccpelpl,
B TOM UYMCJIC IIPHPOAHOM MM CTOYHOM BOBL, A1 ruapOoOHOHTOB [3].
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3.26 ToxkcHyHOCTH BOMbI (ZOHHBIX OTIOXEHHH) — CBOUCTBO BOJPBI
(IOHHBIX OTJIOXKCHHUM) BBI3bIBATh I1ATOJOTHYECKHE H3MEHEHHS B
OopraHusMax uad T1HuOeib, OOYCHOBJICHHBIE NPUCYTCTBHEM B Ml
ToxcHuHEIX BemecTB (P 118-02).

3.27 TOKCHUKONOTHYECKUU DBKCIEPUMEHT — 3IKCIEPHUMEHT, B XOJE
KOTOPOro OLICHUBAKOT BIUSHHUE HA TECT-00BLEKT UCTILITHIBAEMOM BOILI WK
XUMHUuEeCKOro  coeauHeHms. COCTOMT U3 JABYX  CEPHE:  ONBIT
(C BO3JICMCTBHEM BOJbLI HIH XUMHYECKOIO COCIMHECHHA) M KOHTPOIb
(be3 BO3ACHCTBHSA, HO B T€X € YCaoBHAX) (P 52.24.566).

328 Touka otTbopa 1npob —  TOHYHO  3aPUKCHPOBAHHOE
MECTONOJOXKeHue o0T00pa npoObl BOALl MM JOHHBLIX OTJIOKECHMH
(P} 52.24.635).

3.29 YCaI0BHO 4MCTBIH YHaCTOK BOJAHOIO 00bexTa — OObLIYHO 3T0
$OHOBbBIHA CTBOD.

3.30 PoBOBBLIM CTBOP — CTROP, PACNOJIOXKEHHBIH HA PACCTOSHUU HE
MeHee 1 KM Brllle HCTOYHHKA 3arpsasHenus (P 52.24.566).

3.31 XpOHHUHYECKOE  TOKCHYECKOE  BO3ACHCTBHE (XpOHMUCCKadA
TOKCUYHOCTb) — BO3JECHCTBHE, BBI3LIBAKOLIEE OTBETHYH PEAKLHIO
TECT-00BEKTa, MPOABIAIOLIYIOCA B TEUCHHE OTHOCHTEIBHO QIWTEILHOIO
Nepyoaa BpeMeHU. XPOHHUYECKOE TOKCUUECKOE BO3AEHCTBUE H3MEPAIOT 110
TECT-MOKA3aTEMAM «BBDKMBAEMOCTDL», «IUIOJAOBUTOCTbY, «HU3MEHCHHUE
poCTa» M APYIHM pPeaKuyWiaM 0OpH UIMTEAbHOM OHOTECTHPOBaHUH
(P 52.24.566).

3.32 UyBCTBHUTEABHOCTh TeCT-00BEKTa — HHXKHAA TIpaHHna
AUana3oHa ACUCTBUS ITANOHHOTO TOKCHYECKOrO BEUIECTBA, IPH KOTOPOH
oOHapYXHBAIOT NapaMeTPhbl €ro TOKCHYHOCTH Ha TECT-00BEKT.

3.33 Dxonoruueckoe  Onaromofyyue  BOAHOro  OObEKTa  —
HOPMaJILkHOE BOCIIPOU3BECHCHUE OCHOBHBIX 3BEHbBEB 3KOJOTHYECKOH
CUCTEMBI BOAHOro oobekta (P 52.24.566).

3.34 DKceno3uuys — NEPUOS BpEMEHH, B TEUEHUE KOTOPOTO OPraHu3M
HAXOAMTCA 0] BO3ACUCTBHEM MUCCIEAYEMOro QaKTopa, B HACTHOCTH IO
BO3ACUCTBHEM XHUMHYECKOro BelIeCTBA. B 3aBMCUMOCTH OT 3KCHO3ULMH
pazjiMyalwT OCTPOE€ WIM XPOHHUYECKOE TOKCHUYECKOE BO3ICHUCTBUE
(P 52.24.635).

3.35 DTanoHHOE TOKCHYECKOE BELIECTBO — TOKCHYECKOE BENICCTBO,
HCNOJB3YEMOE LIS  IIPOBEPKH YYBCTBHTECALHOCTH OHoTrecTa WM
TecT-00beKTa (P 52.24.566).

3.36 LCsp— KOHLIEHTpaLus TOKCHKaHTa, mpuBoasiiuas K rubenu 50 %
B3ATOH AJIA IKCIIEPUMEHTa BbIOOPKH.
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4 Q01Ine NOJI0KeHn

4.1 B paHHBIX pekOMeHAauMsaX CAENaH MEPBBIM IIAr MO CO34aHMIO
YHHUBEPCALHOr0  MeToja  OMOTECTUPOBAHUA, OCHOBAaHHOIO  Ha
MCIOJIL30BAHUM  OCOOEHHOCTEH  KHU3HCACITENLHOCTH  KOJIOBPATOK
(k1. Rotatoria) — MHKPOCKOHNMUYECKHUX YEPBCH C KOPOTKUM >XU3HCHHBIM
[UKJIOM Pa3BHUTHA U BBHICOKOU CKOPOCTHI0 000PaYMBaEMOCTH HOMYJLILMY.
O00CHOBaHHE HCMOJL3OBAHHS MPEACTABUTENICH Kiacca KOJIOBPATOK B
TOKCHKOAOTHYECKHX MCCIICIOBaHMAX 7 KpUTEPUU BbiOOpa
BHJIOB-UHAUKATOPOB U3JI0KEHB! B IPUNOKEHUH A.

4.2 YHUBEPCANLHOCT, MET0JAa OHOTECTHPOBAHMS Ha KOJOBpPAaTKax
3aKJIK0YAeTCA B TOM, YTO OB OCHOBaH Ha UCNOJIb30BAHHH ITOKOSLIHUXCA SAUILL
[4]. Tlokosmumecs anpa — 3TO CTagus XKU3HEHHOIO LHMKIA KOJOBPATOK
(cM. npuioxkeHns b,B). Meroanueckod 0a30i noaydeHus HOKOSLIMXCH
ML KOHKpeTHOro BHAa — Brachionus calyciflorus — MOryT ciayXuTth
paboTHI 10 aKBAKYJILTYPE KOAOBPaTOK [5-8].

4.3 buorectupopaHUC TMPUPOAHBIX BOJA M JJOHHBIX OTJIOXKCHHUH
MCITONIL3YIOT MPH IIPOBOACHHH PEXUMHEIX HAOMOAEHUH M UM peIueHUs
ONEPATHBHLIX 3a4a4 C [EIbI0O IPOBEPKM COOTBETCTBMA KAyeCTBA BOJ WU
JOHHBIX OTJOXEHUM OTHAENBHbLIX Mp0o0 YCTAHOBJIEHHBLIM HOPMaM,
B pexxuMHbBIX HAOMIOACHUSAX HA OCHOBE CUCTEMATHYCCKHMX JaHHBIX
OMOTECTHPOBAHUA OLICHMBAIOT TOKCUYECKOE 3arpA3HEHHUE BOJHBIX
OOBEKTOB WJIM HMX YyYacTKOB. B Xxoae pemeHus onepaTHBHBbIX 3373y
OLIEHMBAKOT TOKCHUYHOCTE OTAEIABHRIX OPOO BOJbLI C LEJLK BbISCHEHUS
YPE3BhIYAUHBIX 3KOJOTHYECKUX CUTYALUH.

4.4 B npHHATOM Ha CETOAHANIHMH [leHb [EPECYHEC HOPMUPOBAHUA
MoKa3aTeJeH KadecTBa BOJ YKa3aHO, YTO BOJA KOHTPOJBHOIO CTBOpA
(mpUpoOHad BOJAA) He J0/DKHA OKa3blBATH TOKCHIECCKOTO ~— XPOHHUYECKOI'O
H TeM OQoJiee OCTPOro JACHCTBHA HA TECT-O00BEKThI, HCIONB3YEMbIE LI
ouotecTuponranus (9.

4.5B xoae OHOTECTUPOBAHMA BOABI U JOHHBIX OTJI0KECHHH
YCTAHABIUBAKT OTCYTCTBHE WIM HAJIMYUE TOKCHYECKOro (OCTporo,
[10JIOCTPOro, XPOHHUYECKOIO) JEHCTBHA MCNBLIThIBAEMON npodnl s
Ounonorndyeckux 00bEKTOB, 0€3 HACHTHQHUKALKHU 3arPI3HAIOLIMX BEIICCTR
M HX KOJIMYECTBEHHbIX XaPAKTEPUCTHK [9].

4.6 buoTteCTMpoBaHHE MPUPOJHBIX BOA H JOHHBIX OTJIOXKEHUM
OCHOBAHO Ha OIIPEAEC/ICHUM NOKa3aTeJeH TOKCHYHOCTH OIbITHOM NPOOLI
BOABl M JIOHHBIX OTNOXEHUMW, B3ATOM B 30HE BJIMAHHUA MCTOYHHKA
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3arpA3HEHHA, H HMX OTIMYHH OT KOHTPOJILHOHM mpoObi, 0TOOpaHHOH Ha
YCJIOBHO YHUCTOM y4acCTKe BOJHOIO 0OBbeKTa.

4.7 bHOTECTUPOBAHUE TOKCHYHOCTH MNPUPOOHBIX BOJA W JIOHHBIX
OTJIOKEHHH HAaNpPaBJEHO Ha pEUICHUE 3aJa4 pPas3iMyHOIO YPOBHA.
bHOTECTOBRIE UCCIIEIOBaHMUA NAKOT BO3MOXKHOCTD OIpEeNENHTh.

- TOKCHYHOCTB IIPOoOKI BOAbLI YU AOHHBIX OTJIOXKEHHH;

- YYaCTKH HaKOIUIEHMsS TOKCHUUHLIX 3arpsa3HfAIOLUMX BelecTB B
IIOHHBIX OTJOMXEHHAX;

- BJIMSHUE HCTOYHHKOB 3aI'pA3HEHHUA HA COCTOSHHE BOOHOH U JOHHOH
COCTARJIAIOILMUX BOJHOIO 00beKTa;

- OTHENBHO YPOBE€Hb TOKCHMUECKOrO 3arpsi3HEHUs BOJHOH Cpelbl H
JTOHHBIX OTJOXEHHH 3IKOCHCTEMbBI BOJAHOI0 00BLEKTa;

- B ULEIOM YPOBEHb TOKCHUUYECKOTO 3arps3HEHHA JKOCHUCTEMBI
BOAHOrO O0OBEKTA;

- 3KOJIOT'0-TOKCHKOJIOYMYECKOE COCTOSSHHE BOJHOIO 00bekra B
KOMILIEKCE C METOAAMHM OMOMHAUKAUMOHHLIMUA U (PU3MKO-XHUMHUYECKUMU
MCCCIOBAHUAMH;

- TOKCHYHOCTb JAOHHLIX OTIIOKEHWM MpH AAMIHHIOBHIX paboTax B
BOAHLIX 00BEKTAX

- OUCHMTh TOKCHUHOCTH IMp00 TEXHOICHHO  3arps3HEHHBIX
OYBO-TPYHTOB.

4.8 OObEKTHBHYIO OLICHKY TOKCHYECKOI'O 3aIrpA3HEHH A NOMYUaloT:

- ¢ noMompro Habopa OHOTECTOB (METOHMK) C Ppa3IMuHBIMHU
TECT-00BEKTAMH, XKEAATCABLHO, NIPEACTABUTEIAMH PAZHOI0 TPOPUIECKOTO
U CHCTEMATHYECKOrQ YPOBHS (HamnpuUMeEp, MUKPOBOAOPOCIH, NadHHH,
poIOBI, HHDY30pHH, KOJIOBPATKH U T.1.);

- ¢ noMoulbio Habopa OHOTECTOB Ha OCHOBE pPa3IMUYHBIX
TECT-PECAKLUMH OHHOI'0 TECT-00bEeKTa, (HampHMEp, NHULUEBas aKTUBHOCTD,
rubenp, IUIOJOBHTOCThL KOJIOBPAaTOK MIH (POTOCHHTE3, KOHUCHTPALHA
XJI0pOPHIITA, HHTEHCUBHOCTh NPUPOCTA MUKPOBOAOPOCIIEH);

- TOJY4YaroT HauboJaee TOYHYIO OUEHKY IO KOMIUIEKCY II0Ka3aTe1eH
rubenin M IUIOJOBHUTOCTH TECT-OOBEKTa B COUYETAHHH C 3KCIIO3ZHLUEH
(cM. paszaen 12).
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S OcHOBHBIC MPUHILHIH 0HOTECTHPOBAHHSA NMPHPOAHLIX BO/L

Meroasl OHOTECTHPOBAHUSA INPHPOJHBIX BOJ HMEKT paj OOMHX
NPUHLKIIOB ¢ METOAAMH OHOTECTHPOBAHUA CTOYHBIX BOJ, HO HMMEIOT U
CYIIECTBEHHbIE OCOOEHHOCTH:

- HEOOXOAMMOCTh YETKHX CTaHIapTHbIX YCIOBHH MU NPOLELYPHL
OHMOTECTUPOBAHUA B CBA3HM C OTHOCHUTEILHO HU3KMMHU KOHLICHTpanUsAMH
3arpA3HAIONIMX BELIECTB U BIUSHUEM €CTECTBEHHBIX PU3HKO-XHUMHUYECKUX
IIapaMETPOB BOAHOM CPEADI;

- HCMOJb30BaHHE ABYX KOHTPOJIBHBIX cepHMi (Ha AeXJIOpUPOBAHHOM
BOZOIMPOBOAHOH BOJAEC MCCICAYEMOTO PEIMOHA M HA BOLE (POHOBOIO
CTBOpA);

- 00fA3aTENbHOE HANNMYMUE JAHHBIX O NapaMeTpax rmAPOXUMHYECKOIO
peXrMa BOOHOTO 00BEKTA H UCTIOJIb30BAHUE UCCIIEAYEMOH BOMbI C TEMH XKe

mapaMeTpaMHu;

- OMOTECTHUPOBAHUE ITPOBOJAT HA HEPWIBTPOBAHHOH BOJE, IpPH
HaJIMUMK  B3BEILUECHHBIX  YAaCTHIl -~ HA HEQUILTPOBAHHOH H
¢HWIBTPOBAHHOH,

- BO3MOXHOCTb MPOBEACHHS HEMPEPHIBHOIO ODHOTECTHpOBaHU (bO€3
MMOCTAHOBKN OTUENBHBIX 3KCIECPUMEHTOB I10 YCTAHOBJIECHHIO OCTPOIO MU
XPOHUYECKOI0 TOKCHIECKOr0 BO3JICHCTBHUS, T.€. [IPH OTCYTCTBHHM OCTPOIO
TOKCHYECKOr0 BO3JACHCTBHMA B KPAaTKOBPEMEHHOM  ONbLITE MOXHO
MPOAOJKUTB 3TOT OMBIT 0€3 3aMEHb] CPEeJIbl U MONYIALMH TeCcT-00HEKTOB B
IJIUTENBHOM  JKCIIEPUMEHTE [0  ONpEedelIeHUI0  XPOHHUYECKOTrO
TOKCHYECKOI'O JACHCTBHA).

6 OcHOBHbBbIE NPHHIUNBI OHOTECTHPOBAHHSA JTOHHLIX OTJIOKECHUN

MeTtoanl 6HOTECTHPOBAHUS JOHHBIX OTJIOXKEHMH UMEIOT paa oOmmx
NPHHLUIIOB ¢ METOAAMU OMOTECTUPOBAHUA NPUPOIHBIX BOJ, HO HMEKOT H
CBOK) CIEU(PUKY:

a) B 3aBUCHMOCTH OT NOCTABJICHHBIX 33424 U UMEIOLIMXCH B HAJTHYHUH
TECT-00BEKTOB OHOTECTUPOBAHUE MTPOBOJIAT:

- HA HATUBHOM MIp0o0e JOHHBIX OTI0XKEHHUH, JJIs1 aHAJIKW3a TaKOW NPOOEI
KEJIATEJIbHO HMCHOJNb30BaTh B KAaue€CTBE TECT-OOBEKTOB HpEACTaBHUTEINECH
OeHTOCa, T.¢. OPraHU3MBl, JJIA KOTOPBIX €CTECTBEHHOM Cpellor OOUTaHMA
ABJIAOTCS JOHHBIE OTIOXEHUA (HAIIpHMED, XUPOHOMHUJIbL, MOJUIKOCKH),

14



P 52.24.662—2004

- Ha BOJTHOM BBITDKKE (3KCTPAKTE) JOHHLIX OTI0KEHHUHM, JUIA aHanu3a
TaKoi 1poOLI MOXKHO MCIIOJIB30BATH JIOOBIC TECT-00BEKTHI;

0) HCNONL3OBAHHE B KOHTPOJIBHOM CEpUHM JOHHBIX OTJOXEHUH C
GOHOBOro yuacTka, UMEKLIUX HACHTHYHLIA THI rpyHTa (W, NECOK),
rPaHyJIOMETPHYECKHH COCTAB M, JXXEJATeJbHO, YPOBEHb OPraHUYECKOro
3JArPAHCHUY,

B) NOJIyYEHNE BBITAXKEK NOHHBIX OTIOXECHHA B 3aBHCHMOCTH OT HX
TUIA ([IECOK, W1, PAaKYLICYHHK) UMEET OCOOEHHOCTH.

7 CeTh NYHKTOB H OporpamMmpl HabaloneHui

B cuCcTeMe MOHMTOPHHIA IIOBEPXHOCTHBLIX BOJ CYIUH PEKHMHBIC
HAOJIIONEHU 334 COCTOSHMEM BOAHBIX OOBLEKTOB IO IMNOKA3aTe M
TOKCHYHOCTH ¢ HCNIOJIb30BaHUEM METOA0B OHOTECTUPOBAHKA ITPOBOJMAT 110
nporpaMmaM pador TeppuropuanbBbix YIMC B cooTBETCTBHH C

tpeboBanuamu P 52.24.309 — 2 noOBEpXHOCTHBRIX BOU CYLUH H
PJ1 52.24.609, PI{ 52.24.635 — i NOHHBLIX OTJIOXKEHHI.

8 OT6op, xpanenue H NOAroroBKa npod mpupoaHod BoAbLl s
OHOTEeCTHPOBAHHHA

8.1 [IpoSni npupoaHOH BOAKI 0TOMPALOT ¢ yueToM TpeboBanuit [ OCT
17.1.5.05 u P 52.24.566.

8.2 O0neM npobul HOMKHKE OLITE He MeHee 50, 0mir.

8.3 Cocynsl OODKHB OBITH K3 MaTEpHana, HE COACPXKALLETO
TOKCHYHBLIX IIPpUMMECEH (IOJMITHJICHOBLIE €EMKOCTH [ [HMIIEBBIX
NPOAYKTOB, CTEKJIIHHEIE OalIOHB! M OYTHUIH).

8.4 Cocyapl HEOOXOAUMO MADKUPOBATS.

8.5 Ilepen 3anosHeHWEM cocyaoB Body OGUILTPYHOT dYepe3 ras
Ne 70-76 (nng yaaneHus IPUPOAHOIO I[UIAHKTOHA) W HECKOJLKO pa3s
OTOJACKURBRAIOT COCYI. COCY 3aNONHsMIOT BOAOM HOJTHOCTBIO.

8.6 Anann3 npod 1o onpeaesieHHI TOKCUYHOCTH BOJBI [IPOBOAST HE
nosaHee 6 y nocie ux oTbopa.

8.7B cny4ae HEBO3MOXHOCTH MNPOBEACHHA HCCIEAOBAaHUM 3a
yKa3aHHbIH B I1. 8.6 CpOK npoOs! oxnaxaaot A0 +4 0C win 3aMOpaxuBaloT,
cornacHo PJ{ 52.24.309, u xpanst o 30 cyT.

8.8 KoncepsupoBaHue mnpo0 XHUMMYECKHMH BEICCTBAMH  HE
OOy CKaeTCA.
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8.9 Ilepen OMoTECTHPOBAHMEM H3MEPAIOT KOHIIEHTPALIMIO KHCJIOPOIa
1 3HayeHus pH (¢ uenbio qupdepeHauy TOKCHYECKOro BO3ACHCTBUA
KaKuX-THO0 3arpa3HAIOLIMX BEUIECTB U HM3MEPCHHBLIX 3HaYyeHHH pH wu
KMCJIOPOAA, €CJAH 3TH [M[apaMeTpbl He o00eCrneduBaldT HOPMAJIbHOM
KUZHENEATEILHOCTH THIAPOOHOHTOB).

8.10 [lpoby nenar Ha nBe vacTv: A IpoBeaeHus OHoTecTa Ha
¢UILTPOBAHHOI BOIE (IIPOIYIIEHHOH 4epe3 OyMaxHplil QUIbTD i
YOAJICHHAS M3 HEC B3BEUICHHBIX BELIECTB) H HA HEQUJILTPOBAHHOM.

9 O160p, XpaHeHue u NOAYOTOBKA NPod TORHLIX OTAOXKeHUH 1A%
OHOTeCTHpOBaHUA

9.1 OtGop npo® [OHHBIX OTJIOXKEHMH MNPOBOAAT  COIJIACHO
P 52.24.635, PHd 52.24.609, wucnosip3dys crnocoObl U YCTPONCTBA,
npexycmorpennnie P11 52.24.609.

9.1.1 INoMUMO nPpoO NOBHLIX OTIOKEHUM, 1 TOKCHKOIOTHYECKOI0
aHanu3a 0093aTeNILHO OTOUPAIOT BOLY HA 3TOM XK€ YUYACTKE, XKEJIATEIbLHO H3
npugoHdoro cinos cormacHo ['OCT 17.1.5.04, TOCT 17.1.5.05 mua
[NOJroTOBKM [MpOObI JNOHHBIX OTIOXEHHH, IIOJY4EHHS BhITAXKEK,
pa3bapyieHus U T.J.

9.1.2 OtoOpaHHbie npobbl AOHHBIX OTJ0XKEHHH TOMEILAIT B YHCThIE
IUIACTUKOBBIE MELIKH WIH MIACTUKOBBIC (CTEKIAHHBIC) OaHKH ¢ MIMPOKUM
ropJioM, B KOTOPbIX JOCTAaBIAIOT UX B JIa0OpaTOPHIO.

9.1.3 IIpoObl HE KOHCEPBHUPYIOT.

9.2 Xpansar npoObl BO BJAXHOM COCTOSHUHM He Oonee 1 cyT npu

temieparype He Bullue 2-4°C. Cpa3sy nocie orbopa npobsl HOMEMAOT B
XOJIOAUABHHK WIH B HPOXJIAJIHOE MECTO Ha OOpTYy 3KCIEIMLHAOHHOIO
CYJIHa.

9.2.1 buoTtecTupoBaHue NPOBOAAT HE NO3AHEES, YeM uepes 1 cyT.

9.2.2 JlomyctuMO  3aMopaxuBanue npob. B  3aMopoXeHHOM
COCTOSIHUM NMpOOBI MOXHO XPaHUTh B TeueHue 60 CyT mpH TeMmepaType
Munyc 15-20°C.

9.3 [loaroTOBKY ONBITHOM IPOOBl U KOHTPOABHOM, OTOOpaHHOH Ha
(OHOBOM CTBOpE, IPOBOAAT OAHOBPEMEHHO ¢ MOMOLIBIO OJHHX H TEX XK€
MpoLenyp.

9.4 Kaxnas oneiTHas npoda AO/DKHA CONPOBOXKAATHCS OTOOPOM
KOHTPOJIBHOU NPOOK! C MAEHTHYHBIM THIIOM M XapaKTePHCTHKAMU JOHHBIX
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OTJI0XKEHHA. Ecnyu THII JOHHBIX OTIOXEHUH B ONBITHLIX MP00ax pa3nuyeH,
TO K Ka)X110H OMBITHOH Npo0e HEOOXOAHMO CTABUThL CBOM KOHTPOJIb.

9.5 [loaroroBka fpod [Wis pa3sHeIX BApHAHTOB OHOTECTHPOBAHHA
(HaTuBHaA nMpoba U BOAHAS BBITAXKKAE) OCHOBAHA Ha CIEAYIOLIEM.

9.5.1 buorectuposaHue MOPOBOAAT HAa mpodax ¢ €CTeCTBEHHOH
BJ1aXKHOCTHIO (0€3 BHICYLIMBAHHA).

9.5.2 lna OnoTecTMpOBaHUS HATHBHOH MNpoOBI €€ BO BJIAXKHOM
COCTOSIHUM I[POCEHBAKOT uyepe3 cuto ¢ nopaMu ot 0,5 mo 1,5Mm ans
yiajeHus OOJIOMKOB pAaKOBHH, KaMHEH, BOAOpPOCIE€H H OTMEPILHX
OPraHu3MOB, HCHIOJIb3YA NPHPOJHYIO BOAY, OTOOPaHHYIO OJHOBPEMEHHO C
JOHHBIMH  OTIOXKEHHAMH. KonnyecTBo ucnons3yeMol mud  3TOM
LHPOUEXYPHl BOABL JOJDKHO OBITH MHHHMaNbHBIM. JlawoT BOgEe H
NOJIY4EHHOMY OCajKy OTCTOATbCA B TeyeHwe 6 4. CIMBAIOT ¢ ITOMOLbIO
cupoHa OOJBHOIYIO 4YacTh BOABLI B COocyd M coxpaHaoT ee. Ocanok
NEPEMEINHUBAIOT C OCTABILEHCA BOAOH U UCIOIB3YIOT AJI1 aHAJIN3A.

Ocanok MOXXHO XpaHHUTh BO BJIAXKHBIX VCIOBHAX IIDH TEMIIepaType OT

2 10 4°C H”e 6osiee 1 cyTok. Jlonyckaeics 3aMOpaXMBaHUE OcanKa MNpH
y P p

TeMneparype or MuHyC 15 10 muHyc 20°C u xpaHeHME €ro B TEUYEHHE
60 cyt (o P/ 52.24.635), eciii HEBO3MOKHO MPOBECTH OHOTECTUPOBAHUE
B TCUEHHUE YKA3aHHOIO BPEMEHH.

Haubosee 00beKTUBHYIO OLEHKY TOKCHYECKOrO 3arPA3HEHNMA JOHHBIX
OTJIOXKECHUM [OJy4aroT  NOpA  HPOBEACHHUH OMoTeCTHpOBAHMA
HEMTOCPEACTBEHHO 110¢ie 0TO0pa npoo.

9.5.3 L1 OnorecTHpOBaHUS BOJHOH BBITSDKKH HOJAYYEHHBIH 0CAJIOK
(mo 9.5.2) noMemarotr B yawk [letpu M ocTaBidl0T HAa BO3AYyXE IpH
Temreparype (20+5)°C ana nonydyeHus BO3AYUIHO-CYXOH MpOObI.
K naBecke Maccoil 100 r go0aBisOT NpUpoOAHYIO BOAY (OTOOPAHHYIO C
$OHOBOrO yyacTka, WIH OTCTOABLUYIOCS BOAOIIPOBOIHYIO BOAY), B
cooTHomieHuH 1:4, cornacHo PI1 52.24.635, unm 1:5. BoaHsiii 3KCTpaKT
MOXHO NOJYYMTh JHOO HeHTpudyrupoBaHHeM B TedeHue 15 MUH npu
3000 06./MuH, cornacuo PJ] 52.24.635, nubo BCcTpaXHBAHMEM HA LICHKEpE
B Tederue 1 4 ¢ yacroroit 150 pa3 B MUHYTY, HJIH BPYYHYIO B Te4EHHE ] 1.

Onny dactb (1/2) BOAHOH BBHITKKH UCTIONB3YIOT 0€3 QWIbTPOBAHHUA
JUIA aHaJIK3a TOKCHYHOCTH, OOYCIIOBJIEHHOH B3BEIIEHHBIMHA BEILECTBAMAM.
Hpyryio yacts (1/2) duisTpyroT uepe3 OyMaxHuii GHUILTP 10 NOJIYy4EeHHUS
Npo3paqyHoOro ¢uibTpaTa AAs OLUCHKH TOKCHYHOCTH, O0OYCNOBACHHOH
APUCYTCTBUEM PaCTBOPCHHBIX B BOAE 3arpA3HAIOILHNX BELIECTB.
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9.6 BUOTeCTHPOBAHHUE BOAHOM BBITSKKHM AOHHBIX OTJIOXEHHH
NPOBOJAT C HCIOAb30BAHHEM JHOOBIX TECT-OOLEKTOB, B TOM YHCIIE
KOJIOBPATOK.

9.7 BuotecTupoBaHHEe HATHBHOM HeoOpaboOTaHHOH NpoObl NOHHBIX
OTNOXEHHIA IPOBOAAT C UCNOAb30BaHUEM XUpOHOMMA 110 PJ] 52.24.635.

10 buoTecT O NuNieBOH AKTHBHOCTH KOJIOBPATOK

10.1 IIpunuyn MeTona

MeTton OCHOBAaH HAa OLEHKE BJIMAHHA HCCIEAYEMOH BOIbl H
bHUIbTPOBAHHOI BOAHOM BBITSDKKU JOHHBLIX OTIOXEHHH, OTOOPAHHBIX U3
BOIOEMOB U BOAOTOKOB, Ha (DYHKUMIO THTAHUs N1abOPaTOPHOM KYJIbTYphI
KOJIOBPAaTOK. BMsAHHE HCCNENyEeMOH BOAbI OLIEHHBAKOT MO H3MEHEHHIO
[oKa3aTejld CKOPOCTH OCBETIICHHA Cpeabl C MHUKPOBOAOPOCIAMH
KOJOBPATKaMH [10 CPaBHEHHIO C KOHTPOJILHOM 11po0OOn.

[lokasarenb ckopocTH ocBeTsieHus cpeabt (COC) — 310 00BEM
Cpe/ibl, KOTOpDLIH OCBET/IAEI OJHa KOJOBpaTKa B €AUHULY BpPEMEHH,
noTpedJIsis MUKPOBOJOPOCIIM.

B xoj¢ oIbiTa YCTAHaBNHMBAKOT OCTPOE€ TOKCHYECKOE JEUCTBHE.
JLnurensHoCcTh OMoTECTUPOBAHUA cocTaBigeT 30 MuH.

KputepueM TOKCHYHOCTH ABIAETCH OTKIOHeHHE nokazatens COC
KoJioBpaTkaMu Ha 50% u 0oJee No CPaBHEHUIO ¢ KOHTPOJIEM.

MeToa ynoOHO MCIIONL30BAThL IIPU ONEPATUBHBIX HAONMIOACHUAX LA
NOJIYYEHHS JKcIpecc-HHQOPMauMu O TOKCHYECKOM 3arpsisHEHHH Mpob
BOJIbl H JIOHHBIX OTJIOKEHHH.

10. 2 Marepuannl, 000pyaoBaHUE, PCAKTHBLI

I Kynetrypa konospatox Brachionus calyciflorus Pallas. OcHoBHBbIe
XapaKTepUCTHKU BHIA, UCTOUHMKHU TMNOAYYEHHA KYIBTYPhl, YCIOBHUA
KYyJILTHBUPOBAHHMA H cOOep>KaHUs JaHbl B npunoKcHuax b, Bu T

2 KynabTypa OIJHOKIETOYHBIX HPOTOKOKKOBBIX BOAOPOC/EN POAOB
Chlorella m Scenedesmus. McTounnkM nojiydeHHs, KyJbTHBHUPOBAHHE H
coaepxaHue u3noxkeHo B P 52.24.566.

3 Muxkpockon o 'OCT 8074—382.

4 Kamepa ['opseBa o TY 64-1-816—77.

5 Emkocty BMecTHMOCTBHIO 0,2-0.5 1 o 'OCT 23932—90.

6 Yawuku ITetpu no 'OCT 25336—82.

7 MukpoakBapuymsbl (0Opesadubie (PIaKOHB M3-1I0J aHTUOMOTHKOB
0bBeMOM 2 MN).
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8 Ilunerkn  xanwurapusie  (obpe3aHHele ¢ 00eHMX  CTOPOH
[IAaCTEPOBCKME NMHUIETKH) HIH INa3Hble [MHUINETKH ¢ OTTAHYTBIM HOCHUKOM II0
I'OCT 29230-—91.

9 Cexynaomep MexaHudeckuit «Cnaa» CO CIIP-6A-1-000 no
TV 25—1819.0021-—-90.

10 Hentpudyra 1JJIH-2.

11 Bara meauuunckas rurpockonuyeckas no 'OCT 5556—3S81.

12 Mapna meguuusdckas no 'OCT 9412—93.

13 Crexiia npeamerHsie ;s Mmukponpenaparo no I'OCT 9284—75.

14 Crexia nokpoBHsi€ Ajls MukponpenaparoB no 'OCT 6672—75.

10.3 IloaroroBka u nposeaAcHHe OMOTECTHPOBAHMA

Ilepen nposeaeHneM OHOTECTHPOBAHHA NPOBOAST HNPOBEPKY
YYBCTBHTENbHOCTH KYJIbTYPbl KOJIOBPATOK COINAaCHO IPUIOXKEHHIO .

O0beM npodrl BoAb! U1 OMoTecTHpOBaHUS cocTasigeT 50,0 M.

Hna pacuera nokaszarens COC CUMTaOT KOJHMYECTBO KIJIETOK
MMKPOBOAOPOCIIEN B HAUaNE U B KOHLIC 3KCIIEPUMEHTA.

[Ton MHUKPOCKONOM € NOMOLIBIO KAOHJUIAPHOH IHIIETKH OTCAXUBAOT
B MHUKpoakBapuymbl no 10 komoBparok. H30bITOK nonaBiied ¢
KOJIOBpaTKaMH BOAbl YOMpPaKOT ¢ MOMOLIBI (WILTPOBAILHOM OyMarm.
B onniTHBIE MUKpOoakBapuyMbl A00aBnar0T 1,0 M1 MCIIBITLIBAEMOM BOIBI.
B xonTpoisHyro  npody K, NODaBIAIOT  JAEXJIOPHPOBAHHYIO
BOLONPOBOJHYXO BoAy, B K; — npHpoaHylo Boay u3 GOHOBOro CTBOpa
BogoeMa. Kaxayr cepuio CTaBaT B ABYX MOBTOPHOCTHAX.

B kxaxapii mukpoakBapuym BHocar (0,5 M CycneH3UHM
MUKPOBOJAOPOCIIEH. /11s y100CTBa noacueTa MUKPOBOLOPOCIEH UX BHOCAT
B KOKALIH MHKPOaKBapyMyM C HHTEpPBAJIOM BpeMeHH mopsiaka 10 MHH.
KOHLCHTpaLus BHOCHMOH XN1OPE/LIhI JOKHA OBITh He HIDKE 2 MJIH. KJ1./MII.
Ecid nnoTHOCTL MHUKPOBOAOPOCSEH HH3Ka, TO HX KOHUCHTPUMPYIOT C
noMolLus10 ueHTpudyru 11J1H-2.

MukpoakBapuyMel lloMenaoT B yamiku [letpu u HakpoiBaloT 1ucTOM
TeMHOH OyMaru, yToObl IPEAOTBPATHTh POTOCUHTES MHKPOBOLOPOCIIEH.

10.4 Peructpanns 4uCIEHHOCTH MUKPOBOAOPOCICH

Hna onpeaecnenus nokasarens COC 0OACYHTHIBAXOT KOJHYECTBO
KJIETOK MHKPOBOZOPOCIEH Cpa3y NOCie BHECEHUS HX B MUKPOAKBAPHUYMBI C
KOJIOBpaTKaMu H 110 uctedeHuH 30 MUH.

KonuyecTso KNeToxk MHKPOBOAOPOCIEH ONPEAECNSIOT ¢ MOMOLIBIO
Kameps! [opsaepa, no 10 GonbmmMm kBagparam (yseamuenune 10x20).
[loacuer BeayT B Tpex mpo0dax M3 KaXJ0ro MUKpOaKBapHyMa.
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BHeceHne MMKPOBOJOPOCIIEH C HHTEPBaJIOM BpeMeHHM nopsajaxka 10
MHUHYT YZXOOHO npH noacqeTe ux B kamepe [opsaesa. IIpu onpeneneHHOM
HaBbIKE€ HHTEPBAJ B NOACUYETE NOBTOPHOCTEH cocTasnseT 0,5-1,0 MuH.

JlaHHBIE OHMOTECTUpOBAHMA (YHCIO KIETOK MUKPOBOLOPOCIEH B
Hayajie ¥ B KOHLE OMbITa, a TAKXKE BpPeMs Hauyajla U OKOHYAHHUA OIIbITA)
PErUCTPHPYIOT.

10.5 O6paboTka pe3ynbTaToB, pacue€Thl U OLEHKA TOKCHYECKOIO
3arpA3HEHUA

Toxkcuyeckoe 3arpA3HCHHE BOABI HMCHBITHIBAEMOH MNpoObBl  MWJH
(UWILTPOBAHHOU BOJAHOM BbITAXKKHM JOHHBIX OTJIOXKCHHUH OLEHMBAKOT IO
H3MEHEHHIO OTKIOHEHUS CKOPOCTH OCBETIIEHHS CPElbl OT KOHTPOIBHOM
npodel.  Jl1f  9TOr0  BHavale  pacCYHMTHIBAKOT  [l0Ka3arelb
COC MKII/(3K3.-MHH) B KaXJ10# CepHH OfIbITa N0 GopMylie

COC = [(Co-CHNCo-N-1)]- V. (10.1)

rae Co u C;, — KOJIMYECTBO KJIETOK MHKPOBOJAOPOCIEH B OJHOM
OonbiuoM KBaapare Kamephl [opseBa B HA4YajJe U B KOHLE OIbITA
COOTBETCTBEHHO;

N — KOJHY€eCTBO KOJ0BPATOK B MHKPOAKBapUYME, IK3.;

t — BpEMs OMbITa, MHH;

V — 00beM BObI B MUKPOAKBApHYyME, MKJL.

[Tockonbky npu OuorecTupoBaHMH 00BEM Cpedbl, B KOTOPOM
HaxXoAATCA KoaoBpatku (1500Mkn), yucno konoBpaTok (10 3x3.) u Bpems
onbita (30 MHH) OAMHAKOBLI BO BCeX cepuix, TO 1A onpeaenenus COC
MOXHO HMCI10J1b30BaTh YIPOILICHHYIO GOPMYITY:

COC = (Co-C,)/Co. (10.2)

KonuyecTBo KIETOK BOAOPOCAEH B OAHOM OOnbLIOM KBaapare
Kamepsl I opsieBa nonyyaror Kak cpeqHee apupMETHYECKOE U3 KOJIHYECTBA
kieTok B 10 OonbmMx KkBaaparax Kamepbl. 3aT€M PacCUHUTHIBAIOT
orkinoHeHHe COC (X %) B ONBITHBIX BapMaHTaX OT KOHTPOJBHOIO
BapuaHTa 110 GopmMyIie

X = [(COC, - COCx)/COCk] 100, (10.3)

raoe COCy u COCk — 3Hauenne COC B OIBITHOM B KOHTPOALHOM
BapHaHTE COOTBETCTBEHHO.
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OTKIOHEHHS MOTYT ObITb IOJOXHTEALHLIMH HIH OTPHLATEILHBIMH,
TAK KaK TOKCHYECKOE HEUCTBHE MOXET NPOABIATLCH KAK B YBEIIMYCHHH,
Tak M B yMeHbiueHuu COC.

Ecmu otionenue gocruraer 50 % u Gonee, To 3T0 yKa3wIBaeT Ha
OCTPOE TOKCUYECKOE BO3ACHCTBUEC KCIIBITHIBAEMOM BO/IBI.

Y100b1 BHIOpaTh KOHTPOIL AJ18 pacyeTa OTKJIOHeHUA niokazarelist COC
B olbiTe, cpaBHMBAIOT nokaszarean COC aByx KOHTpOAEH, pacCuUThiBaA
otiyionenre COC. Ecim otknonenne COC ne npessiniaer 25 %, 1o s
OLICHKH TOKCHYHOCTH ITpO0O B KAUECTBE KOHTPOJI UCIOAL3YOT NPHPOAHYIO
BOAY U3 (POHOBOro CTBOpa. B MpOTHBHOM Cilyuyae MCHOONB3YIOT JAHHEIE
KOHTPOJA Ha BOAOMPOBOAHOHR BOJE.

11 bHoTecT ¢ HCIOAL30BAHHEM MOKOAUIHXCH AHI KOJOBPATKH
Brachionus calyciflorus

11.1 Hpunumn Metona

Merog ocHOBaH HA OlleHKE BIUAHUA HCIILITHIBAEMOM BOALI ¥ BOITHOU
BBITSKKH JJOHHBIX OTJ0XEHUH, 0OTOOPaHHBIX M3 BOJOEMOB H BOJIOTOKOB, Ha
NOKOSUIMECA fSHUA KOJIOBpPaTOK. BiMsiHHE UCOBITLIBAEMONH MPOObBI
OLICHHBAIOT 110 U3MEHEHUIO — 10 CPAaBHEHHIO C KOHTPOILHOH — BBLIKJIEBA
KOJIOBpPATOK M3 MHOKOAUIHXCH SUL, ApPH 3KCHOO3UUMH IOCIEIAHHX B
MCIIBITHIBAEMOM [IPOOE.

OcCTpoe M XPOHHUUECKOE TOKCHYCCKOE BO3ACHCTBHE MCNBITHIBACMOH
npoObl yCTaHaBAMBAKOT B XOAE OAHOrO ombiTa. OCTpoe TOKCHYECKOE
BO3AECHCTBUE ONIPELACISIOT 32 BpEMA SKCNO3MLUU 24 4, XPOHHYECKOE — 34
72 4.

KputeprieM  TOKCMYHOCTM  ABJAECTCS  OTKIOHEHHME  BBLIKJIERA
KOJIOBPATOK M3 MOKOALIMXCA ULl Ha 25 % U Oonee 110 CpaBHEHUIO C
KOHTPONEM,

Meton yI00HO UCII0J1L30BATh s I1OJIYYECHHSA
IKCIpecCc-UHPOPMallMM O TOKCHYECKOM 3arpsi3HeHHM mpod BOAK U
JOHHBIX OTJIOXKEHHUH, a TAKXKE B PEXKHMHBIX Ha0101eHURX.

11.2 Marepnaisl, 060py10BaHUE, PEAKTUBLI

11.2.1 TNokosmmecs aiiua konosparok Brachionus calyciflorus Pallas.
Onucanue OCHOBHBIX XapaKTEPUCTUK BHAA, JKU3HEHHOrO IMKJIA
KONOBPATOK (OpaxHOHUA), ONPEOCIIHTEIb COCTaBa NOMYNALKH JaHHOrO
BIJId, MCTOYHHKH NOJTYYECHUS MOKOALMXCH AHI M CNOCOObl UX XpaHCHHUA
naHel B npunoxenuax b, B, X, W.
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11.2.2 Cyxue nekapckue JpOiOKH.

11.2.3 Mukpockon no I'OCT 8074—82.

11.2.4 MukpoakBapuyMbl  (oOpe3aHHble  (IakOHB — M3-00A
aHTHOMOTHKOB BMECTHUMOCTBIO 2 MJI) WIH KOHBOJIFOTEl U3-II0J 1eKAPCTB.

11.2.5 Becwl naboparopusic o 'OCT 24104—2001.

11.2.6 Jlamner momubecueHTHble 110 'OCT 6825—91.

11.3 IloaroroBka Kk OHOTECTUPOBAHHIO

11.3.1 llonyyenue KynbTyphl OKOSIIMXCS SAHLL

A1 6HoTecTUPOBaHMS UCTIONL3YIOT ITOKOALNIMECHA SHIIa KOJOBPATKY
Brachionus calyciflorus. Jlydine #Hcrons30BaTh nokogimmecs siua,
[OJYYECHHBIE MCKYCCTBEHHbIM ITYTEM, [IOCKOJBKY TOYHO M3BECTHHI
YCIOBUA UX KyabTHBHpoBaHHA. Crioco0 MNOMyyeHMs IOKOSIUIMXCH AWML B
na00pPATOPHBIX YCIOBUAX U3JIOXKEH B NPHIOKEHNH XK.

MOXHO  HCHOJB30BATH  I[IOKOSUIMECS  SHMua, COOpaHHbIE B
€CTECTBEHHBIX BoAoeMax (nmpylax, Ha MENKoBoApaAX pek). I'mapoduoinor
JIETKO ONPENCIIUT MOKOAINMECS Aila JAHHOTO BHAA KOIOBPATOK COLTIACHO
ONpPEACNUTEIO, [IPUBECICHHOMY B IIPUIOXKEeHUH Y.

11.3.2 1lpoBepka HpUrOAHOCTH IIOKOALUMXCH SUil KOJIOBPATOK [Jif
OHOTECTUPOBAHUS

IleppoHauanibHO MmOJ  MMKPOCKOIOM  BM3YalbHO  NPOBEPHIOT
IEIOCTHOCTh MNOKpOBa noKogiuuxca sAul (cMm. pucynku W.1-HM.4
npwioxenus U), /s onpita OepyT sAina 0e3 noppexACHHOM 000J10UYKH.
Orbuparor no 50-100 1mTYK, [IOMELIAIOT MX B MHMKPOAKBAPUYMEl C
OTCTOSIBIIEUCS BOAONPOBOAHOM BOJIOM, 3aTEM NOA JIIOMHUHECLECHTHBIE
naMIibl WIM IO JaMObl HAaKaJIWBaHUA. YHepe3 CYTKM IIOJACYMTBIBAKOT
KOJIM4ECTBO BBIKIIOHYBHICHCS MOJ0AM. Ecad KOIHYECTBO MONOAU
cocrapysier 6oaee S0 %, To nokKoslHecs AXIE MOXHO HCIONL30BATh JJ1s
OHOTECTHPOBAHHA.

11.3.3 HyBCTBUTENBHOCTD NONYIALMH

B cnyuae 6osee 50 %-1ro BBEIKJIEBA MOJIOAM U3 IOKOSLIMXCH SHI] HX
MOXXHO HCIONAb30BaTh IA JSKCIEPUMEHTOB. JlanbHeHuleH POBEPKU
YYBCTBHTEIbLHOCTH K KaKOMY-JIHOO 3TaJOHHOMY TOKCHYECKOMY BEIIECTBY
He Tpedyercs. OAHOCYyTOYHBIE OCOOM Haubojiee YYBCTBHTEIBHEI K
IEeUCTBUIO HCTIBITBIBAEMBIX BOAHbLIX Cpell.

11.4 IlpoBeaenue 6HOTECTUPOBAHUA

Jbia  OuorectupoBanus b0 orcuuThiBapor no 50-100 mTyxk
HNOKOALIMXCH sull, UCTIONH3YH OMHOKYAPHYIO nyny. JInbo Oepyr HaBecky
noxkoaumxcs suy Maccou 0,1-0,2 Mr, ¥ noOMeIIaloT HX B MUKPOAKBAPHUYM.
B onpiTHBIE MHKpO2KBApHYMbI A00ABASIOT IO 2 MJI MCIILITHIBAEMON BOJIKI,
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B KOHTPOJBHbIE MHKPOAKBAPDHYMbl — OTCTOSBLIYIOCA BOINOIPOBOAHYIO
BOAY (KOHTPOJb K;) ¥ IPHPOAHYIO BoAYy U3 POHOBOro CTBopa (KOHTPOJL
K;). Kaxiayro npoOy BoAbl AeNal0T HE MEHEEe 4YeM B JBYX TakKux
IIOBTOPHOCTAX.

Bce B3sThIE B IKCHEPUMEHT MHKPOAKBAPHYMbl [MOMELIAIOT ITOJ
JNIOMHMHECUEHTHEIE JIaMIIbI WIH [0 JIaMIlbl HaKaJuBaHM.

11.5 Perucrpanus rokasaresis KOIMYeCTBA BbIKJICBA KOJIOBPATOK

Ilogcuer KomuyecTBa BBIKIIOHYBIIMXCA U3 MOKOSUIMXCHA SHLL
KOJIOBPATOK (Il0Ka3aTenb BLIKJICBA) NPOBOAAT 4epe3 24, 48 m 72 u ¢
[IOMOILBI0 MUKPOCKONA NIPH YBeIHYeHUH 2X [4. BRK/IHOHYBIUASCS MOJIOAL
MOABHKHA M NETKO PETrHCTPHPYETICH BH3YAIBLHO (CM. npuwioxenue H).
MoJ10o/b CI€AYET OTCAXHUBATE.

11.6 O6paboTka pe3ynbTaToB, pacdeThl M OIIEHKA TOKCHYECKOro
3arpA3HECHU A

OueHKY TOKCHUUECKOTO 3arpAa3HEHHA C UCII0JIb30BAHUEM MOKOAIMAXCSA
AML] KOJIOBPATOK I[POBOIAT [0 [IOKA3aTEIK) KOJMYECTBA BLIKICBA
KOJIOBPATOK B CPAaBHCHHUM C KOHTPOJ/IbHbIM 3HaUCHUEM. Pacuer OTKNOHEHUSA
KoJIH4ecTBa (X %) BBIKIIOHYBLICHCSA MOJIOAH B OMLITE OT KOHTPOJILHOLO
3HAYEHUS NPOBOJAT N0 (hopMmyae:

N —
X=-3 Ny -100, 11.1
N,

rae N, u N, — KOMM4YEeCTBO BHIKIIFOHYBILUEHCA MOJIOAH (3K3.) B ONBITE K
KOHTPOJE COOTBETCTBCHHO.

Kak yMeHbllIeHHWe, TaK WM YBEJIMYCHHE BBIKJIEBA KOJOBPATOK U3
[NOKOALIMXCA ULl B OIBITC CBHACTEALCTBYCT O HAAHWYHH TOKCHYECKOTO
ACUCTBHA MCOBLITHIBAEMON npOoObBl. CTHMYJALHA BBIKICBA MOXET
IPOHCXOAUTh 32 CYET BO3ACHCTBUA Ha OOOQJIOYKY MNOKOSIIMXCH SHI]
HEKOTOPBIX  XMMMYECKMX  BEUIECTB, d TaKKE€  HHTCHCHBHOIO
OMOJIOTUYECKOro BO3JAEHCTBUA MHKpoOpraHmi3Mon. llosToMy BakHO
[IPOBEPATH BEDKUBACMOCTE BBIKIIOHYBIICUCS MOJIOAM KOJIOBPAaTOK.

[1pu 06paboTke pe3yibTaToB OMOTECTUPOBAHKA BHAYAJIC CPABHUBAIOT
MOKAa3aTE/IM BHIKICBA MO0 K3 MOKOAMIMXCS ULl B KOHTPOJIBHBIX CEPUIX
K; u K,. Eciu oTKJIOHEHHE 110Ka3aTes BbIKJIEBA MOJIOAN KOJIOBPATOK B
ONbITHOM cepuM cocrasiieT 25 % u Oojlee, TO BOAY OICHHMBAIOT Kak
TOKCHYHYIO. Eciu uepe3 244 3kcno3uupu OTKIOHEHHE COCTABIAET 25 % U
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Oonee, TO CUMTAETCA, 4YTO BOJA OKA3bIBAET OCTPOEC TOKCUUYECKOE
BO3JICHUCTBHUE, uepe3 48 U 72 4 — XPOHUUECKOE TOKCHYECKOE BO3ACHCTBHE.
bojstee nmeranpHO€ onpeneneHHUE TOKCUYECKOrO JEHCTBHUA TIPOBOIAAT
yK€ Ha BErCTHPYIOUIEH NOMYJ/UILMM KOJOBPATOK € HCIONB30BAHUEM
KOMILIEKCA IToKa3aTeieH (I10A0BUTOCTH U rHbenn), (cMm. pasaen 12).

12 buoTecT N0 BHIXKMBAEMOCTH H INIOJOBHTOCTH KOJOBPATOK

12.1 IlpuHuun MeToaa

MeTon OCHOBaH Ha OLICHKE BJIMAHHA HCIBITBIBAEMOM IPHPOIHOM
BOJbl WJIKM BOJHOM BBHITXKM JAOHHBIX OTNOXEHHHN, OTOOpPaHHBIX M3
BOJJOEMOB H BOJIOTOKOB, HAa WHIAMBUIYAJIbHbIE JIMHUM NabOpaTOpROI
KYJIbTYPbI KOJIOBPATOK. BiIMgHHE HCIIBITHLIBAEMOH IMPOOLI BOJLI OLIEHUBAKOT
10 U3MEHEHHIO NoKa3larejed rudend v MIOJOBHTOCTH KOJOBpPATOK IIO
CPaBHEHUIO C KOHTPOJIEM IIPpU SKCHO3ULIUU B 3TOH Ipode.

OcTpoe, NOJOCTPOEC H XPOHHUYECKOE TOKCHYECKOE BO3ACHCTBHE
HMCMBITLIBAEMON NpoOLl BOJAB! YCTAHABIMBAKOT B XOJ€ OJHOIO OIILITA.
OcTpoe TOKCUYECKOE ACHUCTBUE ONPEACISIOT 34 BPEMS 3KCNO3ULMHU 24 y,
noaocrpoe — 48-72 4, xpouuueckoe — 96 4.

ITokasaTeneM rudenu aBiAeTCS KOJTUIECTBO KOJIOBPATOK, [IOTUDOLIHX B
MCHOBITHIBAEMOII BO/IC; I[10KA3aTCJICM IUIOJOBHTOCTH — KOJIHYECTBO
MOJIOJH, POXKIACHHOE OJHOH OCOOBIO 32 BPEMS 3KCIIO3ULIUM.

KputepHeM TOKCHYHOCTH AB/IAETCA YBETHYECHNE THOENIH H U3MEHEHUE
TLJI0JOBUTOCTH KOTOBPATOK Ha 25 Y% 1 00J1€€ o CPaBHEHUIO C KOHTPOAEM.

OLEHKY TOKCHYECKOro BO3INECHCTBUA HCIBITHIBACMOH NPOOLI BOJIDbI
[IPOBOAAT HO ABYM [10KA3aTCJIIM B 3aBHCHUMOCTH OT JKCIIO3UUMM. Takas
KOMIUIEKCHAd OLEHKAa IO3BOJIIET € IIOMOIIBIO HACTOALIErO0 METOoa
[oAyyars Haubonee OOBEKTHBHYIO HHPOPMALUI) O TOKCUYECKOM
3arps3HEHUH BOJHOIO OOBEKTA.

12.2 Marepuanel, 000pyi0BaHKE, PCAKTHBbI

12.2.1 Kynsrypa «xonoBparok Brachionus calyciflorus Pallas.
OmnucaHue OCHOBHBIX XapakKTepPUCTUK BHAA, MCTOUHHUKHA NOTYyYEHUS
KyJbTYPBl M YCIIOBHS KyALTHBHPOBAHHA JIaHbl B npuioxenuax b.Bu I

12.2.2 KynbTypa OAHOKJIETOYHBLIX IPOTOKOKKOBBLIX BOJOpPOCIEH
poaoB Scenedesmus wim Chlorella, nosxyyenue KOTOpO# OnMCaHoO BO BCEX
METOAUYECKHX PEKOMEHIALMAX 10 OHOTECTUPBAHHIO C UCTIOAb30BAHUEM B
KayecTBe TecT-00ObekTa Daphnmia magna, nanopumep B P 52.24.566,

P 118-02.
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12.2.3 Muxpockon no I'OCT 8074—382.

12.2.4 EmxocTu BMectuMOCThIO 0,2-0,5 1 1o TOCT 25336—S82.

12.2.5 Yawxu Ilerpu no 'OCT 25336—K82.

12.2.6 [Iunietk  xanmwuapHele  (ob6pezanHnie ¢  o0euMx CTOPOH
aCTEPOBCKHUE IMUIIETKH) MIIH I71a3HLIE NIMIIETKH C OTTAHYTBIM HOCHUKOM MO
I'OCT 29230—91.

12.2.7 MukpoakBapHyMbl (0Ope3aHHbIe dIIaKOHBI H3-110]
AHTHOMOTHKOB BMECTHMOCTBIO 2 MJI) HJIM KOHBOJIKOTEI M3-T10J] JIEKApCTB.

12.2.8 Menp (II) ceprokucias, xumuuecku yucrag oo 'OCT 4165,

12.2.9 Kanuit apyxpoMmoBoxkucini o ['OCT 4220—-75.

12.3 [foaroToBka kK OHOTECTUPOBAHHUIO

12.3.1 Ilony4eHHe KyIbTYPHl KOJIOBPATOK

Jlis OMOTECTHPOBAHUA HCIOIB3YIOT KYJIbTYPY KOJOBPAaTOK B HA4aJie
cTauHOHapHOHU ¢a3bl pocta. Iloay4aror Takyio KyjabTypy 3a 5-7 aHEH A0
onbiTa. /Pist 31oro B eMKOCTH BMeCTUMOCTRIO 50-100 M1 oTcaxkusaroT 2-3
JECATKa KONOBPATOK U KYJIbTHBHPYIOT HX B OITHUMAalbHbIX YCHOBHSX
(Temnieparypa 25°C, pH 7,4-7,8 6e3 nipuHyaAMTEILHOIO OCBEUICHHA) NPH
KOPMJIGHUM CYCIIEH3MEH [POTOKOKKOBLIX BOAOpOcNieH. PasBurue
KOJIOBPAaTOK B 3aMKHYTOM OObEME€ MPOUCXOIUT 0O OOImUM i
MUKPOOPraHM3MOB 33KOHOMEPHOCTSM, B CBOEM Pa3BUTHH KOJOBPATKHU
IPOXOJAT TE XK€ CTAAUU pocTa: nar-¢asy, ¢asy norapudpMHIECKOro pocTa,
CTaUMOHApHYI0 a3y u a3y rubenu. Pa3y pocra nonyagLHH KOJIOBPaTOK
ONPENENSIOT, €XKEAHEBHO [I0JCUHUTHIBAA KOJH4YECTBO 0ocoOel B eqUHHIIE
oO0neMa. OTCYTCTBHE  HOpPHUPOCTAa  KOJOBpPaTOK B MOMYJIALMH
CBHAETEILCTBYET O HACTYIUICHWM CTALIHOHAPHOM ¢a3bl pocTa.

12.3.2 IlpoBepKka OPUIOQHOCTH KYJAbTYPhl A1 OHOTECTHPOBAHMA

llepBoHayaIbHO BHU3YAJIbHO, N0 MHMKPOCKOIIOM IPOBEPAIOT COCTAB
NONYJIALMM KOJOBpAaTOK, B COOTBETCTBMM C npwioxeHueM U.
Obs3arebHBIM YCIOBHEM MPUIOAHOCTH KYAbTYPhI I11 OMOTECTHPOBAHUSA
SBJIAETCS OTCYTCTBUE B HEH camiioB. Hanuune caMiloB IpUBOJMT K CMEHE
cr10co00B Pa3MHOXEHUA M NEPEXOaY MOIMYLHMH B TNEPHOJ MOKOA (CM.
npunoxenus b, B).

[1poBepsatoT 4yBCTBUTEIILHOCTD [IOJIYYEHHOM NONYJISLHU KOJIOBPATOK
NnoJ ACHCTBUEM DJSTAJIOHHOIO TOKCHYECKOro BewecTBa. B kauecTse
ITAIOHHOIO TOKCHYECKOIr0 BELIECTBA UCTIONB3YIOT Meanb (1I) cepHokuCcnyo
HIM KajuHd JBYXPOMOBOKHUCIIBIH.

Kpurepuem npurofHOCTH NONyAALUMH K OHOTECTHPOBAHHUIO ABJISETCH
BenuuuHa LCsy B ananazone konuedrpauui 0,009-0,029 mr/n B pactBope
menu (Il) ceproxuciaon wim 0,075-0,250Mr/n kanus AByXpOMOBOKHCJIONO
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33 24 4y 3KCHOO3ULMHU, T.€. B NpeJejiaX TakuX AHaa3z0HOB KOHLEHTpaUMH
3TAJOHHbLIX TOKCHYECKHMX BEIIECTB NOpPOMUCXOAUT TIHOenmb 50 %
TeCT-00HEKTOR 3a 24 4 3KCIIO3ULIUMU.

[lopsanox npoBepkH 4YYBCTBHTEIBHOCTH IONYJSUHMH TECT-O0BEKTA
OIIKCAH B IIPUNOXEHUH /1.

12.4 IlpoBenenue 6noTECTHpPOBAHUA

Jns OnorecTMpoBaHMA KanWULIPHON HMUIIETKOW IPH YBEIMYECHHH
2x12 OTCaXHMBAKOT KOJOBPATOK NO OJAHOH B MMKPOAakKBapuyMml. [lenaior
yeTblpe TaK¥uX MOBTOpHOCTH, T.6. no 40 konospatrok B 40
MUKpPOaKBapUyMaX Ha KaXAYH0 CEPUI0 (ONBITHYK) U KOHTPOJIBHYIO).
H3nuinek nomaniicH ¢ KOMOBPATKAMH BOJAbI YIAAMSIOT (QHILTPOBAILHOM
Oymaroii. B ombiTHRIE MHKpoakBapuyMbl JoOapimaror 1-2 M
MCIBITHIBAEMOHM  BOJbl, B  KOHTPOJLHLIE —  [IE€XJIOPUPOBAHHYIO
BOJIONPOBOAHYIO BOAY (K;) W OpUpPOAHYK BOLY H3 YMCTOro CTBOpA
BozoeMa (K,).

Mukpoaksapuymsl mnomewator B vamwky Iletpu u octaBasior B
IIOMEIICHUH TIPH €CTECTBEHHOM OCBEIECHHH (M30€eras NpsAMbIX COJTHEYHBIX
nyyer). OnsIT NpoBOIAT B HECTCPHILHBIX YCJIOBHAX. Ha BTOpBHIE CYTKH
KOJOBPATOK KOpMAT, A00aBiAs NO Kalule CYCINEH3MH IIPOTOKOKKOBBIX
BOJOPOCJIEH.

12.5 Peructpauus noxkasarenei riOenu U nioJ0BUTOCTY KOOBPATOK

Yyer norubminx ocobel M pOAUBLICHCS MOJOAM KOJOBPATOK
OPOBOAAT B TE€UEHUE 4 CYT C MOMOIIBK MHKPOCKOIIA HPH YBEIMYCHHHU
2x14. HaOnrwoneHus 3a rudenbio B NepBbie CYTKH [IPOBOAAT uepes 1, 3, 5,
254, a B nocneaywiuue Cyrkk — 2 pasa B jaeHb. CoxpaHEHHE
HEMOABKKHOCTH 10cae 0apOOTHPOBAHUA CPEbl ITY3bIPbKaMU BO3YXA H3
KanWUIApHOH NUIIETKH, CBHACTENLCTBYET O rHO€EIN KOMOBPATOK.

HabmoneHua 3a pa3aMHOXEHHEM KOJOBPATOK NPOBOAAT uepes 24, 48,
72 u 96 4y gBaxael B CYTKH. I[Ipd Ha0O/moJeHHH 33 pPa3sMHOXKEHHEM
KOJIOBPATOK YYMTBLIBAIOT BpEMs HACTYIUICHUSA [OJIOBO3PENOCTH (MOMEHT
[I0ABJACHUA NEPBOI0 fima), odllee KOJMYECTBO POJAUBLICHCS 3a BpeMs
3KCHO3ULHMHU XHIHECNIOCOOHON MOJIOAH H KOJMYECTBO MOJIOJH B pacuyere
Ha OAHY CcaMKy. PoauBluyrocs MoJ04bp U3 MHKpOakBapyyMa YAasIoT.
ITaTosorua pa3MHOXKCHHUS IIPOABJIACTCA B BHIAEC aOOpTHPOBAHMSA SHMII,
YPOAJUBOH, MEPTBOPOXKACHHOHW MW  HEXM3HECNOCOOHOM  Moa0jM.
[In0A0BUTOCTE ONpeaeseT COXpaHHOCTL B, B CBA3U € UEM €U OTBOJAAT
pelaroLyIo poib NPU OLEHKE TOKCHYHOCTH BOJLL.

12.6 O6paboTKa pe3ynbTaToB, pacyeTbl M OLEHKA TOKCHYECKOro
3arpA3HEHHUA
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OueHKY TOKCHYECKOTO 3arpsS3HEHUA MpoOs! BOAK HMJIM BOJHOM
BBITAXKKMA JOHHBIX OTJIOXEHUH IMPOBOAAT MO IOKasaTeyisiM rudeiin H
mwioaoBuToCcTH. llokaszarenu rubenu (X%) B OOBITHOH M KOHTPONBROMH
npoO¢ BOZbl PACCUMUTHIBAIOT 1O (hOPMYJIE.

X =—¥--100, 12.1

NHCX

rae N,, — KOJIHYECTBO KOJIOBPATOK, MOrHOILMX B CEPHUH, 3K3.;

Nycx —— HCXOJZHOE KOJIMYECTBO KOJOBPATOK B CEPUH, IK3.

YBenanueHHe xKoauuecTsa noruomux koaoBpatok (A%) B OINMBbITHOM
CEpHM II0 CPaBHEHHIO C KOHTPOJIBHOM pacCUUTBIBAIOT IO POpMYIIe:

A=X,-X 12.2

rine Xy — KOJIHUYECTBO KOJIOBPATOK, [IOrMOIIMX B KOHTPOJIbHOM CEPHH,
Yo;

Xo — KOJIHYECTBO KOJIOBPATOK, NOrMOILIKX B ONBITHON cepuu, %o.

YBenuueHHe ru0denu KONOBpaTOK B OMLITHOW CEPUH 110 CPABHEHMIO C
KOHTPOJIbHOH Ha 25 % U 0oJiee CBHACTENLCTBYET O HATHYHH TOKCHYECKOTO
BO3ACHCTBUA HCIIbITBIBAEMOM Bojpl. llpn o00paborke pe3ynbTaToOB
OHOTECTHPOBAHHWA  BHAuyajJe  CpPaBHMBAKOT  MOKaszaTrend - rudenu
TeCT-00b€KTOB B KOHTpONbHKIX cepuax — K; u K, (cm. npunoxenne K).
Ecad nokasarenp rubed B ONBITHOM CepuH MeHblle 25%, OLEHKY
TOKCUYHOCTH MCILITBIBAEMOH 1poOhl MNPOBOAAT € HMCNOJIL30BAHUEM
TeCT-IIOKA3aTeNs IUIOJOBHTOCTH KOJIOBPATOK COIVIacHO Tabuuue 1.

[Tokazatenp INIOAOBHTOCTL PACCHUTHIBAIOT 110 POpMYyIie

E=—=—, 12.3
Nyex

rae N; — KOJIHYECTBO MOJIOAM, POAMBLICHCS 38 BPEMS HKCMO3HUIINH,
IK3.;

Nucx — HCXOAHOE KOJHYECTBO KOJIOBPATOK, IK3.

3aTeM PACCUMTHIBAIOT OTKIOHEHUE TNOKa3aTeas I[LUIOAOBUTOCTH
KojoBpaToK (n%) B onblTHOM npobe or KOHIPOoabHOH. [locKonbKy
HCXOJHOE€ 4YHCIO 0CO0EH BO BCEX CEpUSX OAUHAKOBO, OTK/IOHEHHUA
OKa3aTes IWIOAOBUTOCTH PACCYMTHIBAIOT MO HOpMYyIIe
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N¢ —N¥
n=-—i._3 - 1.100, 12.4
NJ

rae Nj, N — cyMMapHOe KOJIHYECTBO MOJOIH (3K3.) B ONKITHOH U
KOHTPOJIBHOH CEPHAX COOTBETCTBEHHO.

3HaYE€HUS OTKIOHECHHUS 3HAYEHHUH ILUIOAOBHTOCTH MOI'YT HMETh 3HAK
«+» WU «-» IOCKOJBKY TOKCHYECKOE BO3JCHUCTBHE MOXKET [POABIIATHCH
KaKk B YFHETEHHH, TaKk H B YCHICHMM (YHKUMH pasMHOXeHusa. llpu
OTIJIOHEHHH [0Kas3aTeNs IUIOAOBUTOCTH B TY HIM HHYKO CTOPOHY OT
KOHTPOJIbHBIX 3Ha4Y€HUHU Ha 25 Y% u Oonee, CUHATAETCH, UTO MCCIENyeMas
BOJIa OKa3bIBA€T TOKCHUYECKOE BO3ACHCTBHE.

Xapakrtep TOKCHYECKOrO BO3JeHCTBHA (OCTpo€, MOJOCTPOE,
XPOHHYECKOE) ONpPEACHIIOT 110 NOKa3aTelsM I'MOEIH H IUIOJOBUTOCTH B
3aBUCHMOCTH OT 3KCIIO3M1MKU corjacHo rabauue 1. /g bonee aeransHo#
OUEHKH MOXHO IPOBECTH CTATHCTHYECKYK) OOpaboOTKY pe3ynbTaToB
OuoTecTHpOBaHUA B COOTBETCTBUM € P 52.24.5660.

Eciu Bona B mpode OKa3bIBa€T OCTpOE TOKCHMYECKOE BO3JNCHCTBHE,
YCTAHABIHUBAIOT KPAaTHOCTh pa30aBiICHHUA, NPH KOTOPOH OHO YCTPaHSAETCA.
Jlng 3TOro NpoBOAAT OUOTECTHPOBAHHE Ha cepyH pa3baseHHH: B 2, 10, 50
1 100 pas.
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Tabmuna 1 — OueHka TOKCHYECKOTO 3arpsA3HEHHUA HCIIBITHIBAEMOMN NPOOHI
BOJIbI HUIKBOJAHOM BEITAXKH JOHHbLIX OTNO0XEHHH IPH OHOTECTUPOBAHMM Ha
KOJIOBpAaTKax

JKCIMO3IUUHMA,Y | YBeJAUCHUE OTKJI0HEHHE Toxciaeckoe 3arpsa3HEHHE
nokasarens rubeny | nokasarenn
B CPABHCHHH C TUIOIOBHTOCTH
' | KOHTPOJILHBIM, % | OT KOHTPOJIBHOTO, Yo
24 Meree 23 McHec 25 He oka3sbiBaer ocTporo
TOKCHYECKOTO JACHCTBHA
| (OTH)
bosee 25 Okasmpaer OT]]
I bonee 25 Mesnee 25
bonee 25 '
48 — 72 McHee 25 Menee 25 1 He okazsiBaeT nogocrporo |
| TOKCHYCCKOTO NEHCTBHA |
[ (II/0TA) |
- bonaee 25 OkassiBaer IVOTA
bonec 25 Mesree 23
bonee 25
06 Menee 25 McHce 25 He okasniBacr
XPOHHYECKOTO
l , TOKCHHECKOTO ACHCTBHA
(XTH)
bosnee 25 Oxkazpiact XT /4
bonee 25* | Menee 25
i1 bonec25 1 |
[ IpHMeuaHue.
* Eciu rubenp coctasnger 25 % u Gonee, npodby CUHTAIOT TOKCHYHOW U TIOKA3aTCHb
IUVIOJOBUTOCTH HE PACCUHTHIBAIOT

12.7 MeTtposiory4yeckas XapakTepUCTHKA METOAA

B pesynrTare UCCIIENIOBAaHUN YCTaHOBJICHEI CNEeRYOHIHNE
METPOJIOrHYECKHUE XapPaKTEPUCTUKM:

a) npu Bo3aercTBMM Meau (II) cepHoxucaon 3a 24 4 3KCNO3MIUM
ouana3od pearuposaHusa Brachionus calyciflorus cocrasnser ot 0,009 no
0,029Mr/n, BHyTpUnabopaTopHas NpeUU3HOHHOCTD — 25 %;

0)npu BO3AEHCTBUH KATHSA JIBYXPOMOBOKHUCIIOTO 32 24 4 3KCNO3ULIUN
nuanasoH pearupoBaHusa Brachionus calyciflorus cocrasnser ot 0,075 no
0,250 mr/n, BEYTpHUIa0OpaTopHas npeuu3MoHHOCTE — 25 %.

13 broTecT HAa NPHPOAHOH NONYJIAIHH KOJIOBPATOK

13.1 buorecThl Ha NPHPOAHBIX NONYASUMEX, cortacHO P 52.24.566,
Oojiee npeanOYTUTENbHEl B JKCICAHUMOHHBIX YCHOBUAX H IIpH
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HCCIICIOBAHHH CIIy4aeB 3KCTPEMANbHO BBICOKHX 3arpaszHenui (OB3).
HUcnons3oBaHUME B Ka4yeCTBE TECT-OOBEKTOB KOJIOBPATOK H3 BOIHKIX
OOBEKTOB UMEET PAL IPCHMYLIECTB:

- [UHPOKOE pAacCIpOCTP3aHEHHE KOJNOBPATOK KaK Kjiacca B IIeJIOM
MO3BOJIACT IMPAKTHYECKH BCEraa BBIACIUTh UX U3 IUIAHKTOHHBIX LIEHO30B
J1}000ro BOAHOro oObeKTa A Hejled OHOTECTHPOBAaHUA;

- eCTECTBCHHAA ajanTalHA TeCT-OOBEKTOB, B3ATHIX H3 NPHPOIHBIX
[OIYJIAUMH, CHMDKAECT BO3MOXHYIO OLIHOKY PE3yJIbTATOB
OMOTECTHPOBAHUA, T.K. TECT-00BLEKTH M3 j1a0OpaTOPHBIX KYJIBTYD
pearupyroT Ha HOBbI€ U1 HHX (PU3HKO-XUMHUYECKHE XapaKTePUCTHKH
UCCIECAYEMOU BOBI;

- BO3MOXXEH IPOrHO3 CYIIECTBOBAHHA KOHKPETHBIX BHUIOB B
MCCIICYEMOM BOJHOM OOBEKTeE.

13.2 KonoBpatok i uesnen OHoTeCTHPOBAHKMA OTOMPAIOT B POHOBBIX
(UUCTBIX) Y4aCTKaX BOJAHBIX OOBEKTOB.

13.3 buorecTupoBaHHe Ha MNPUPOIHBIX NONYISLHUAX KOJIOBPATOK
IMPOBOJAT 1O [TOKA3aTeNIM MHLLIEBOM aKTUBHOCTH, rHOeiy, IUIOROBHTOCTH
(cm. pasaens! 10, 12).

13.4 B xoxae OuoTECTHPOBAaHUSA BBLBIIOT OCTPOE, IIOZOCTPOE H
XPOHHUYECKOE TOKCUYECKOE JIEHCTBHE.

13.5 OueHkKy TOKCUYECKOIQ 3arpsa3HeHus npoObl DPOBOIAT TaK XKe€,
Kak B pasaenax 10.5, 12.6, oueHKy TOKCUUYECKOro 3arpsi3HEHHA NPHPOAHBIX
BOL M JOHHBIX OTJIOKEHHH — TaK e, Kak B pazneie 14, BOAHOrO
00beKTa — TaK XK€, Kak B pazaene 15.

14 OneHka TOKCHYECKOro 3arpA3HeHHs npod BoaAbI U JIOHHBIX
OTJIOKEeHHH N0 KOMILJIEKCY OHOTECTOB ¢ HCH0JIb30BAHHEM KOJIOBPATOK

14.1 Ouenka TOKCHYECKOTO 3arpa3HeHH Iipod no Habopy OHOTECTOB
ABJIAETCA B3KCNEpTHOH. OLEHKAa OCHOBAHA HE NPUHLMIIE IPHHATOM B
BOAHOM TOKCHUKOJNOIMMHM: NPA HAIWYMH B OIHOM M3 HCIIOJIb30BAHHBIX
6UOTECTOB TOKCHUYECKOIro HEHCTBHS BCIO NIPOOY CUUTAXOT TOKCUUHOM.

14.2 Ins nonydenda dkcipecc — HHPOpMaiiuy BHa4ajge [IpOBOJAT
OMOTECT 110 NUINEBOH AKTUBHOCTH KOJIOBPaTOK. B ciyuae oTcyTCTBHA
TOKCHYECKOI0 ACUCTBHA HJIM OOHAPYXEHHA XPOHHYECKOTO TOKCHYECKOTO
AeUCTBMA  OMOTECTHpPOBAaHHE MPOBOIAT [0  BLDKMBAEMOCTH M
IUIOJOBUTOCTH (CM. pa3aen 12).
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14.3 buorect 10 BLDKMBAEMOCTH H IUIOAOBUTOCTH HCHONb3YIOT H Kak
CaMOCTOATENbHBIM TOKCUKOJIOTHYECKHHA IKCIEPUMEHT.

14.4 buorecT ¢ HCNONB30OBAHUEM INIOKOSLIMXCA SAUIl KOJOBPATOK
MCHONB3YIOT NpH JIIOO0OM HCCIel0BaHUM, 0COOEHHO YyAOOHO NMPOBOIMTH
3TOT TECT B MOJIEBLIX YCIOBHUAX, KOIA HE YJIA€TCA BbLACIUTE IPUPOJTHYIO
NOMYJIALHMIO KOJOBPATOK HJIM, KOTAA HET 1a00paTOPHOH KYJIbTYPHI.

14.5B ciaygae OTCYTCTBHA  TOKCHYECKOrOo  IECHCTBHA  WIH
OOHapyXEHHA XPOHHYECKOTO TOKCHHYECKOTO AECUCTBHA MO NOKA3aTelsIM
[IMOIEBOM AKTHUBHOCTH M BBIKJIEBA KOJOBPAaTOK U3 IMOKOAILUMXCS ULl s
nosiyueHus 0osee aeranbsHOon MHGOpMaLUK HaOMI0ACHUS MPOAOIDKAIOT IO
NOKa3arensM BhDKMBAEMOCTH U IUIOAOBHTOCTH (M. pasaen 12). Eciau mo
NOKAa3aTeNKO BLDKUBAEMOCTH O0OHAPYKEHO OCTPOE TOKCHYECKOE [EHCTBHE,
TO MOKa3aTeNb UIOAOBUTOCTH HE PaCCUMTHIBAIOT.

14.6 Ucnomp3oBaHue OQHOBPEMEHHO BCEro YKa3aHHOro Habopa
OHMOTECTOB ¢ HCIIOJNB30BAHHMEM KOJIOBPAaTOK MNO3BOJAET [aTh MMPOTHO3
Pa3BUTHA IMOITYJIALMHK.

15 OneHka TOKCHYECKONo COCTOMHHA HMCCAEA0BAHHOIO BOJHOIO
00BbeKTa HIIH ero YYacTKa

15.1 OneHka TOKCHYECKOro 3arpAa3HEHHS BOJAHOI0 O0bekTa WiIH
yqacTka MO pe3yasTaraM OHOTECTHUPOBAHUS SABIETCA 3KCIEPTHOM
cornacHo PJ1 52.24.635 u P 52.24.566.

15.2 Oneska TOKCH4YECKOro 3arpa3HeHHs BOAHOI0 00beKTa OCHOBAaHA
Ha COMOCTABIEHHM PE3yJIbTATOB OMOTECTUPOBAHHUA (OCTPOIo, NOAOCTPOrO
M XPOHHUYECKOTO TOKCHYECKOTO OCHUCTBHA), NOJNYYUEHHBIX [PH OLECHKE
TOKCHYMHOCTH BOJHOH H JOHHOH COCTABJAIOLHUX 3KOCUCTEMBL. Ilpu 3TOM B
TOKCHKOJIOTHYECKOM SKCIIEPHMMEHTE UCITOIB3YIOT OHH U T€ )€ OHOTECTHI.

15.3 PesynpTatel OHOTECTOB BOAHOM M JOHHOM COCTABJIAIOLLUMX

IKOCHCTEM MOIYyT HE coBnajarb. B 3ToM ciay4yae s oOmen OueHKH
TOKCUYHOCTH HCXOAAT H3 IPUHATOrO B BOJHOW TOKCHUKOJOTHH NIPUHLMIIA:
NpH HAJIHYMHM AAXKE B OAHOM U3 OHOTECTOB TOKCHYECKOIO ACUCTBHSA BCH)
npo0y CYUTAIOT TOKCHYHOH.

15.4 XapakTep TOKCHYECKOIr0 A€MCTBUA NOHHBIX oTAO0XEeHHH (OT/,
XTJ]]) oTpaxaer pe3yabTaT MUIHTENLHOTO MpoLecca HaKOIUICHUS
3arpA3HAIOIIMX  BEIECTB, MNO3TOMY OOHapy)XeHME XPOHMUYECKOTO
TOKCHYECKOro JCHCTBHA JaKE B OANHOH M3 CBEMOK PEXHMMHLIX
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Ha0/FOAEHHH ABISE€TCA OCHOBAHHEM U1 OLICHKH COCTOAHUS HCCIIEAYEMOro
y4acTKa BOOHOIO 00BbEKTa KaK HeO1aronoy4yHoro.

15.5 OueHky ypOBHSA TOKCHYECKOIO 3arpA3HEH A JOHHBIX OT/I0XKEeHHH
BOAHOTO O0bLEKTa PEKOMCHIAYIOT MPOBOJAMTH MO Tabmuie 2 COIIacHo

PJ1 52.24.635.

15.6 CocTosHMEe 3KOCHCTEMBl BOIHOIO OOBEKTA WIH €ro ydacTka
OLICHUBAXOT I10 TOKCHUYECKOMY 3arpA3HEHUIO BOJAHOH MW JOHHOH
COCTaBJBIFOLUMX, IIOJYYEHHOMY B pe3ysibTaTe OMOTECTHPOBAHHUS, COrIaCHO
Tabmmue 3.

Tabmua 2 — OueHka yYpOBHA TOKCHYECCKOTO 3arpA3HEHHs JOHHBIX
OTJI0XKEHHUH BOJHOIO 00BEKTA

Tun u xapaxrep | Y4acTkH BOXHOTO 00BEKTa, | YPOBEHb TOKCHYECKOTO
JIOHHBIX OTIOXCHUH rae B npodax oOHapyXeHo 3arpA3HECHHUSA

1 | 3arpAsHeHHe |
Hn mpenmywiectBeHHO | Ha oTaenbHbIX ygacTkax YMEPEHHO
METKOACTPHTHBIN BOAHOTO 00BAKTA 3arpA3HEHHBINA
N Menxo- u Ha 3HaanrenpbHOMi 9acTH 3arps3HEeHHBIH

| KpYIMHOJECTPHTHBIH YY4aCTKOB
Mn Bcex TvNoOB, Ha Bcex ywacrkax [ pa3HbIHA
HITUCTBIA T1IECOK
JOHHBIC OTJIOKEHUS Ha Bcex ygacTkax O4eHb I'PA3HLINA
BCEX THIIOB,
TOBEPXHOCTHh KAMHEH,
I'paBHUA, TAIbKH
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Tabauna 3 -— OueHka COCTOAHHSA 3KOCUCTEM BOJAHOrO 00BEKTA WM €ro
y4acTKa 1o pe3yibrataM OHOTECTHPOBAHHA

- - — e —

s

Tokcugeckoe 3arpa3HeHne BOIHOro obnexra™

BOAHAA COCTABJIAIOUIAA

]_z{oHHaﬂ COCTABNAIOMIAR

(XT/) He obHapyxeHO HU
l B OOHOM K3 OHOTECTOB

XT]1 obnapyxeBo B 0IHOM
n3 OMOTECTOR

XT/ obHapy»eHo B IBYX H
bonee OHoTecTax

(OTH) obnapyxeHo B
OJHOM W3 OHOTECTOB,
KOTOPOEC YCTPAHACTCA NIPH

pasa

OT/]l obHapyX€¢HO B OIHOM
13 OHOTECTOB, KOTOPOE
YCTpaHAETCA TIpH
KpPaTHOCTH pazDaBneHUS B

50 -100 pas3

OTJl oOHApyX€HO B O/THOM
K3 OHOTCCTOB, KOTOPOE
yCTpaHsieTCA MpH
KpaTHOCTH pa30aBiIcCHHA B
100 paz

KpaTHOCTH pa3baBiicHus B 2

XT/1 He oOHapyXeHO HH B
OLHOM K3 OMOTECTOB HJTH HHU
H& OJHOM M3 Y4aCTKOB
BOAHOTO 00BEKTA

XT/l He oGHapy»eHo HH Ha
OAHOM Y4JacTKe

XTJI obHapyxeHO Ha OIHOM
y4acTKe

XT/ obnapyxeHo Ha OTHOM W
Oosce yd4acTKax

OTJ obHapyxeao Ha OXHOM
Y4YacCTKE

XTJ1 obrapyxeHo Ha OOHOM H
bomnee vyacTkax

OTJ obHapy»xeHO Ha OTHOM
y4acTxe

XT]l obnapyxeHO Ha OAKOM H
bonee yyacTkax

OT/, obHapyeHO Ha OTHOM
Y9aCTKe

XT/ oOHapyXeHO Ha OTHOM M
bonee yaacTkax

OTJH obnapy>xeHo Ha OAHOM H
bonee yuactkax

—

]

CocTossHHE 3KOCHCTEMBI
BOAHOTO 00BeKkTa* *

bnaronony4Hoe

Hebnaronoayanoe

KpaiHe
HeOnaronomydaoe

UYpessbiuanHas
YKONOTHUECKAN
CHTYyalus

JKOMOTHYECKOe
DeCcTBUE

* Beibop MyHKTOB M nporpaMM HabIOAEHHH 32 TOKCHICCKHM 3aTPA3ZHCHUEM
NPAPOHLIX BOA U IOHHBIX OTIOXECHHH ocyuiecTBiaioT YI'MC u cornacyot ¢ '’XH B
nopsake, ycrasopneHHoM PJ1 52.24.309, PJ] 52.24.609.

** CocrosHue axocucTeMbl 1aHo nio P 52.24.566.
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16 IlpeacraBaenue pe3yabTaToOB OHOTECTHPOBAHHSA

Pesynprarsl OHOTECTHPOBAHHA IIPHPOJHOM BOABI M JNOHHBIX
OTJIOKEHUH 3anHMCbIBAIOT B coorBeTcTBHM ¢ Tabmuumamu E.1-E.3
(cM. Ilpunoxenus E).

17 TpeboBanua 6e30NaCHOCTH, OXPAHbI OKPYXKAIOINEH Cpedbl

IIpy BeImONHeHun pabor creayer coOMOaTh IIpaBUIa TEXHHUKH
6e30nacHOCTH paboT Ha BOJHLIX 00BEKTaX U B XHMHUYECKUX Ta00OpaTOpHUAX.

Ocobrix TpeboBaHMH NO 3KONOTHYECKOH O€30MacHOCTH He
NpeAbABIIACTCA.

18 TpeboBannn x kBaTHPUKaAUNA ONlepaTOPA

K  BBLIMOJHEHHIO  3KCNCPUMEHTAllbHbIX  paboT  MeTonaMm
OMOTECTUPOBAHHS [OOMYCKAIOTCA JHMLA, HMEWmue OuoI0ruyeckoe,
3KONOrHYecCKoe 00pa3oBaHUE, 3HAKOMBIE C OCHOBAMHM  BOJHOM
TOKCHKOJIOTHHM M METoJaMHM  IOJEBhIX M J1abOpaTOpHbIX
I'UAPOOHONIOTHUYECKUX HCCIEROBAHHH.

OuecHKa pe3yabpTaToB OHOTECTHPOBAHHUA SBIIEICA IKCIICPTHOH.
[ToayuuTh HaACKHYH) OHOJIOHYCCKYI0 HHPOPMALHMIO MO3BOJIAT 3HAHUA
ClIEHATTUCTA-THAPOOHOIOTa, CIOCOOHOIO IMMOAUECPKHUBATL  KYJILTYPY
TeCT-00bEKTa B 1aDOPaTOPUU WM HONYYATh €€ M3 [PHUPOAHBIX BOJAHBIX
00BbEKTOB, KOPPEKTHO MNPOBECTH TOKCHKOJOIMYECKHH JKCIIEPUMEHT,
[IPOAHATIU3UPOBATHL NAHHLIE U COMIOCTABHATE PE3yJIbTAThl OUOTECTHPOBAHUA
C pe3ynbraraMd  TMAPOOHOJNIOTHYECKOr0 H  THIAPOXHUMHYECKOIO
MCCEOBaHHH,
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Ipniaoxenuwe A

(cnipaBOYHOE)

Kputepun BEI00pa BHAOB-HHAHKATOPOB K HCNONL30BAHHE
KOJOBPATOK B TOKCHKOJIOTHYECKHMX HCCAeJOBaHUNAX

Hecmotps Ha a0BONALHO OOIUMPHYK ©a3y AaHHBIX O OMONOIrHH,
IKOJIOTUU KOJIOBPATOK, [MOJYYEHHYIO B OCHOBHOM ULl aKBaKyJIbLTYphbI,
CYILECTBYIOT €IHMHUYHBIE MONBITKA OTACNBHBIX aBTOPOB HCII0JIb30BaTh
KOJIOBPATOK B KAYeCTBC TECT-00beKkTOB. UMetoniasca Ha faHHBIH MOMEHT
UHGOpMALIMA O KOJIOBPATKAX IIO3BOJAET 3aKIIOUMTh, UTO IPEACTABUTEIIH
3TOU I'PYIIbI XUBOTHBIX COOTBETCTBYIOT OONLIIHUHCTBY KPUTEPUEB, MO
KOTOPBIM BbIOHPAIOTCA BHIhi OHOMHAMKATOPH! [6], TaK Kak

- CIOCOOHBI HAKAMIMBATH 3aIPA3HAIOLLECE BEINECTBO U HE HOrHOAIOT
noj ASHCTBHEM BCTPEUAIOMIHXCS B IPUPOAEC KOHLEHTPALIHHM;

- UMEETCA MHOIO BUJIOB KOJIOBPATOK, JIETKO NJOCTYIHLIX B [IPUPOJLE;

- MMEIOT [IPUEMIIEMBIE Pa3MEPHI;

- JIEFKO KYJILTUBUPYIOTCS B Ja0OpaTOPHBIX YCIOBHAX;

- pSQ BUIOB YCTOHUMB K COIOHOBATOM BOJE;

- JTOCTATOYHO JIErKO ONpeleNsloTCd ¢ TOYHOCTBX) A0 BHAA (KpoMe
OTpsija OaesUIona);

- 00pa3 XHU3HM PAIa BHIOB XOPOUIO U3YUECH;

- HMEIOT KOPOTKUHU KMIHCHHBIH LUK PA3BUTHAL

HecomHeHHbIM MHTEPEC NPEACTABAAET OAHA U3 CTAJAUH XH3HCHHOIO
LIMKJIa reTePOrOHHBIX KOMOBPAaTOK — MEPHUOJ NOKOA, 3aKaHYMBAIOLIMHCS
OTKIAJAKOH NOKOSILMXCA LY. ['eTeporosHns — yepeaosaHue 000€noaoro u
[1APTEHOM€HETHYECKOT'O IIOKOJIEHUH Y O€CIIO3BOHOUYHBIX KMBOTHLIX. Takas
OCOOEHHOCTh KOJIOBPATOK II03BOJAET, IMOCTOSHHO HMETHL KYIbTYpPY
YKUBOTHBIX, A TAIOKE A3€T BO3MOXHOCTD [NOYy4aTh CHHXPOHHYIO KYJIbTYPY
KOJIOBPATOK [6].

KojoBpaTk OTBEYAKT Takke TpeOOBAHUAM K HWHIAMKALHOHHBIM
BHAAM O€CriOo3BOHOYHBIX XXMBOTHBIX, MCIOJL3yeMbIX B OHOJIOTHYECKOM
MOHUTOPUHIE BOQHOU CPEBI:

- MO CBOEH “HKOJOTHH 3aMETHO MOABEPrarOTCa BO3ACHUCTBUIO TeEX
BEILECTB Cpelbl, HA KOTOPble OPUCHTHPOBAH MOHUTOPHHI. B OTAECIBHLIX
paboTax NOKa3aHO, UYTO KOJOBPATKH NPOABISIOT YYBCTBHUTEINLHOCTE K
3arPA3HSAIOLHMM BELLECTBAM Pa3sNHYHON XUMHYIECKOH IIPHPObI: TSXKEIIBIM
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MeTajulaM, [ecTHIMAaM, I[IOJUMEpHBIM MarepuajiaMm, ¢eHonaM H
ONIUXJIOPAUDUHUIAM;

- 3aHMMAIOT QYHKIMOHANBHO 3HAYHMOE MECTO B DKOCHUCTEMAX BCEX
PETHOHOB;

- IIMPOKO PacnpoCTpaHEeHbl BO BCEX OONacTAX, B TOM 4YHCIE U B
KOHTHMHEHTANIbHOH;

- 33aMETHO pCarupyloT Ha HU3MEHEHUE Cpedbl KojJacOaHHUAMH
YUCNICHHOCTH.

[To3TOMY B AOIIONHEHHE K MX BaXHOH pOJM B 3KOJOTHH BOJHBIX
coOO1IECTB, KOJOBPATKH NPEACTARIAIOT COO0H MmoaxoasAlue OpraHu3Mhl
118 TOKCUKOJIOFHYECKHX UCCIIEIOBAHUM.

OnHa U3 cTafui XKU3HEHHOI0 LHIUIa KOJIOBPATOK — NEPHOJ, [IOKOA B
BUAE MOKOAUIMXCS ML, NEPEXKHBACMbBIN KOMOBpaTKaMH, 00JIagaloliMH
rereporoHHeH, NpeAcTaBisieT HECOMHEHHBIH uHTepec. Mcnonp3oBaHue
NOKOAUIUXCA HAHI KOJOBPATOK IM03BO/ET YHUPUUMPOBATH IPOLECC
OHOTECTHPOBAaHH M  €ro  BOCOPOM3BOAMMOCTE. (COIOCTaBHMOCTH
pe3yjabTaTOB OHOTECTUPOBAHUA — OIHO M3 YCIOBHH METO/OB
TOKCHKOJIOTHYECKOH OLICHKH Ka4eCcTBa BOABI C IIOMOIIBI XKHMBBIX
OpPraHHU3MOB, KOTOPO€ BBHIIOJHUMO JIMIIB [OpPH  HKCIIOJH30BAHUU
CHHXPOHHLIX KYJBTYD B 3KCIIEpUMEHTAX MO TOKCUYHOCTH. ITO KYNbTYPHh,
MOJYYECHHBIE B OJMHAKOBBLIX YCIOBHAX W HaxoJAIHECH B OJHHAKOBOM
GU3HOIOTHYECKOM COCTOSHHMH ONHOBO3PACTHbIC 0cOOM (TeCT-00BEKTHI).
JInd nmoJlydeHHs CHHXPOHHOH KyJbTYphl B KayecTBE aJibTEPHATUBHOIO
BAPHAHTA YMCTHIM KYJbTypaM O0eCrio3BOHOYHEIX MOXKHO HCIIOJIb30BaTh
nokosmiueca suna. laxk, BOCNPOU3BOAUMOCTL B 3KCIICPHUMEHTAX NPH
MCII0JIB30B3HHH TECT-KYJILTYP M3 NOKOAUWIMXCA SHL| KOJIOBPATOK OKa3anach
B TpM pasa BbLIE, 4Y€M DNpPH UCNOAL30BaHuH Adaduui. OaHaxko
MCNOJIH30BaHUE B LIMPOKOM MacTabe MOKOALUXCA UL KOJIOBPATOK KAK B
aKBaKyJIbType, TaKk M B OHOTECTHPOBAaHMM B HAaCTOfINEE BpEMA
HEOCYLUECTBUMO, TaK KaK €LI€ HE B [I0JHOM MEpEe U3YUEH CIAOKHbIM LUK
Pa3MHOXEHHS KOJOBPATOK, HE pa3padoransl cnocodbl IMNOJIYyHYEHHA,
XpaHeHus, obecneuMBaromive CTaOWIbBHBRIKM  BBRIKJIIEB MOJIOAW U3
[MOKOALUXCH AMIL.

M310X€HHOE BBHILIEC CBUAECTENBCTBYET, YTO KONOBPATKH KaK KJIAcC
OPEeACTABAOT UHTEpPEC U ABIAKTCA NEPCHEKTHBHRIMM OOBEKTAMHM [JIA
pa3paboTiku cucTeMnl BHOTECTUPOBAHHA IIPUPOIHBIX BOL.
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Ilpuaoxenue b
(CnpaBo4YHOE)

XapaKTepHCTHKA TECT-00bEKTa KOJIOBPATKH
Brachionus calyciflorus Pallas

b.1 CHcreMaTHYeCcKOE ITOJIOKEHHE, MECTOOOUTaHUE

Tun — Nemathelmintes

Knacc — Rotatoria (Rotifera)

Orpsa — Ploimidae

CemencTtBo — Brachionidae

Pox — Brachionus

Bua — Brachionus calyciflorus Pallas,1766

(B najibHeuIueM — OpaxuoHyC, KOJIOBpaTKa)

Brachionus calyciflorus — NeNArNYCCKIH, IUPOKO
pacnpocTpaHeHHbIH BU. BeTpedaercs B pa3auuHbix HO TPOHUUYECKOMY H
TUAPOJIOTHYECKOMY THITY BOoJOE€MaX, B TOM YHCIIE B COJIOHOBAaTHIX [7.10].
[Ipennmounraer menounywo cpeay (pH=7-9) u 3BTpodHBIC BOILL
JPUTEMHBIR BUJ, TEMOECPATYPHbIH ONTHMYM HAaXOIUTCHA B IIpelenax
24-28°C.

b.2 Mopdonorus, buonorus

KosIoBparkd Nnerko pacrio3HaroTCd MO CHEUM(PUUECKHM UL HHX
OpraHaM:; KOJOBpalLATEAbHOMY anmapary, wid KOPOHE, Kak NpaBuilo,
BBINOJHAKOIEMY OJHOBPEMEHHO (PYHKHNMHM ABWXESHMSA M INHTaHHA, U TIO
MacCTaKCy, WK FIOTKE, COACPKalIed BHYTPH YENKOCTHOH amnapar.

XapakrepHas 0COOCHHOCTEL KOJIOBPATOK 3aKj1I04aercs B TOM, YTO HX
TENO COCTOMT U3 HEOOJLLIOrO, BIIOJHE ONPENETIEHHOIO M NOCTOSHHOIO
YMCJIA KIETOK.

Teno OpaxuoHyca COCTOHMT U3 TIOJIOBBI, TYJOBHIIA M HOIM, JIETKO
BTArMBAIOWIENCA BHYTph. [YJIOBULIE HOKPLITO NAHIHPEM, COCTOALIUM U3
00Jie€ BBINYKIAOH CNMHHOH U OPIOIHOM IL1IACTHHOK, CPOCIIMXCS KpasMH.
[lanuupe ROBOJIBHO MACKWHM, TOHKUY, NPO3padyHbIH, NIANKHH, CO COMHbI
cunbHO B3ayThiA. [lo nepeaneMy Kpaw pacHoJOXeEHbl 4 1IMINa;
OpIOLIHON — CO CpeJIMHHOM BHIEMKOH; 3aJHMH KpaH OKpYIJibld, Oe3
[UMIIOB, C TPEYTOJbHLIM WIH MOAKOBOOOpa3HBIM OTBEPCTHEM /IS HOTH.
Hnuna nanmupa 180-600 mxm, mmpuna 124-300 MKM.

bpaxroHyc obnagaeT MajicaTHBIM THNIOM YEIIOCTHOIO amnapara u
KOJIOBpaliaTeIbHbiM annapatoM Tuna <«Euchlams». bpaxHonuaam
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OPUCYLL CNeUUPUUECKHHA Cnocod MMTAHUA, CBA3AHHBIM C IPUHIUIIOM
IUIABAHHUA, B pe3YJIbTaTe KOTOPOrO MPOUCXOAHT OCBETICHHUE CPEHl.

ITorpebnger OpaxHoOHYyC MHKpPOBOAOPOC/IH H OaKTepHOIUIAHKTOH.
KpoBeHOCHAasA M ApIXaTENbHad CHCTEMBl Y KOJIOBPATOK OTCYTCTBYIOT.
BrigenutenbHas cuCTEMa NPOTOHEPpuinanbpHoro tuna. Heppuas cucrema
NpocTa — COCTOMT U3 OJHOIr0 HAATIOTOYHOrO raHrivgd ¥ OTXOJALIMX OT
HETO HEPBOB.

bpaxuoHycel  pasgenpHOnonsl.  CaMilbl  KApJIMKOBBIE,  C
PEAYUMPOBAHHON MUILEBAPUTEIBPHON Y BBIICIIHTEIBHOHM CHCTEMAMM.
[Tocne omnomoTBOpeHHs caMoOx camubl morubaror. [Ins OpaxuoHua
XapaxkTepHa TCeTEPOrOHMA: 4YepeAOBaHUE IBYINOIOIO U OIHOIIOJIOIO
pasMHOXeHud. [lpouecc pazsMHOXEHHA OCYINECTBICTCA CaMKaMH IBYX
KaTeropH: aMUKTHYECKMMH M MUKTHUYECKHUMHU. B npoulecce pa3MHOKEHUA
KOJIOBPATOK (POPMHUPYETCA TPHU OCHOBHBIX THMMNA SHI MHKTHYECKUE
HEOIUIOAOTBOPEHHBIE — «HA CaMua», MHUKTHYECKHE OIUIOJIOTBOPCHHLIE
(TIOKOSIIHECH KK JIATEHTHBIC) ¥ aMUKTHYECKHE «Ha caMox». Hanuuue
TOT0 WJIM MHOTO THIIA AMI Y CaMOK SBNSAETCA KpUTEPUEM JIJIA CYKACHUSA O
COCTOAHHH KyJbTYphl. [IpH xopouem COCTOAHMYU KYJbTYPH npeodnanaroT
CaMKH C aMUKTHYECKMMHM shnaMu. XXHUBYT caMkKu MakCuMyM 19 jHewn.
CaMKHM OTKIaAbIBAKT sAMija €XeOHEBHO. SlHna npukpemisiorcs K
OCHOBAHHMI0 HOI'M CaMKM C [OOMOIIBIO CTredenbKa, 00pa3zyemMoro
CIHA3HCThIMM BbIACNECHUSIMM keme3. PazBuTue 3apojpiiua AJUTC NOJbIIE,
yeM GOPMUPOBaHHE #AMHLA, MOITOMY Y CaMOK MOXHO OOHAapyXHTh
OJTHOBPEMEHHO 2-3 U OoJice sull. OMOPHOHAIIBHOE PAa3BUTHE 3apOAbILIA
IKTCA 8-19 4, bOJALIIMHCTBO KOJ0BPAaTOK JOCTHIAET 110J0BO3PEIOCTH U
OTKJIQJBIBAET SMLIa MPUONM3IHUTEIBHO YEPE3 CYTKM IIOCJIE HMX BLIXOAA U3

L

AHIA.
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Iipuaoxenne B
(cripaBOYHOE)
AKu3nenHblii NHKI Ko0BpaTku Brachionus calyciflorus

Jlns xkonoBpatok ceMelictea Brachionidae xapakrepHa rereproHus:
4EPEAOBAHHE OJHOMNOIOI0 U JABYNOJIOT0O pasMHOXEHHA [5,6].

Ku3HeHHBIM UK OpaXHOHM, IPOTEKAeT 10 CXEME, XapaKTePHOH 1S
MOHOTOHOHTHEIX KOJIOBPATOK, K COCTOUT U3 TPEX MEPHOAOR: OAHONOIOr0
pa3sMHOXEHMA, IBYIIOJOI0 Pa3MHOXKEHUS M MOKOA. ITH IEPUOIbl MOTYT
nporekarh MapajuieibHO B OxHOM KyneType. llepnon omsHomonoro
Pa3MHOXEHUA HaYUHAECTCH C BBLIYIJICHHS AMHKTHYECKHUX
(MapTEHOTCHETHYECKHUX) CaMOK H3 [MOKOMIIMXCH Sull. AMMKTHYCCKHE
CaMKH HE CIIOCOOHE! K OIIOKOTBOPEHHIO H NPOH3BOAAT JUILIOHAHEIE (ZN)
AMUKTHYUCCKUAC AKHUA, W3 KOTOPHIX BLUIYTUIAIOTCH NMUOO aMUKTUUECKUC
caMkd, JiM0O (B 3aBUCMMOCTH OT YCJIIOBHH) MHMKTHYECKHE CaMKH,
COOCOOHBIE K OAHONONOMY WAM ABYIOIOMY pa3MHOXKeHMIO. B nepsom
Cllydyae CaMK{ BBIHALWIMBAIOT ramnoujaneie (N) MHUKTHYECKME fiilia, U3
KOTOPhIX pa3BUBAKOTCA caMibl. B ciyuae onnoA0TBOpEeHHS MHKTHYECKOH
CaMKH OTKJIAJbIBAIOTCA IMIUVIOMAHbIE IMOKOAIIMECH filia, H3 KOTOPBIX
NOCE€ JIATEHTHOUO [EPUOJA BLUIVIUIAIOTCA AMHMKTHYCCKHE CaMKH.
MuUKTHYECKHE U aMMKTHYECKHE CaMKU, NPUCYTCTBYIOLUME B KYJIbTYPE,
PAa3IHYaIOTCS 110 HATHYHIO OIIPEREJICHHOIO THLIA SHL.

[Ipu cMelIaHHOM pa3MHOXKEHUH B MOITYJJALHH KOJIOBPATOK UMEIOTCS
caMilbl W CAaMKM BCEX KATEropuu: IOBCHHUIbHBIE, JaMHKTUYeCKHE,
MHKTHYECKHE  OMNOJOTBOPEHHBIE €  [OKOAIIMMMCH  SHLAMH H
HEOIUIOAOTBOPEHHDIE, 4 TAKOKE CAMKHU B IIOCTPENPOAYKTHBHOM IIEPHOJAC —
CeHUJIbHbIE. CaMIbl UMEXOT 3HAYUTEILHO MEHBILIHE PA3MEPD], UEM CaMKH,
oOnanaroT 60blIeH CKOPOCTHIO U APYTUM HANPABICHUEM JABHIKEHUA.

Y caMil0B OTCYTCTBYET NULICBAPUTENbHAA CHCTEMA, UMCIOTCA CHIILHO
pEAYLHPOBAHHBIE OPraHbl, KpOME NONOBOM CHCTEMhl. JKUBYT caMupbl
HECKOJILKO YacoB, [IO3TOMY BH/1 ONPEACIAIOT TOJLKO 10 caMKkaMm. Hanmuue
PA3HLIX CTaAUH XKM3HECHHOTQ UUKIA U HUX YHMCICHHOC COOTHOLICHME
XapaKTEPU3YIOT COCTOSIHUE KyJAbTyphl KOJIOBPATOK. s
A depeHIIMpOBaHMA BbIIIE YKa3aHHBIX KaT€rOPHH CaMOK HCIONL3YIOT
orpeAeMTelb (cM. puwioxenue H).
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INpuaoxenne I'

(CopaBOUYHOE)

Conepxanne KyabTyphl K0J0BpaToK Brachionus caiyciflorus
B JIAGOpaTOPHLIX YCJTOBHAX

[".1 [Tonyyenune UCXO0AHOrO MaTepuala B 1abOPaTOPHLIX YCIOBUAX

[Hoay4uTh HCXOAHBIM MaTEPUaJl U KYJIBTYPhl KOJIOBPATOK MOXHO B
HHCTHTYTaX M YYPEKICHHAX, 3aHUMAIOIIMUXCA OUOTECTHPOBAHHEM C
MCII01b30BAHUEM KOJIOBpAaTOK (B ToM umcne B ['XH).

MOKHO CaMOCTOATENIBLHO NMOAYUYHTD KYJIBTYPY KOJOBPATOK, BbIACTIAA
KOJIOBPATOK H3 300IUIGHKTOHA €CTECTBCHHBIX BCOIOEMOB, B KOTOPBIX
oOHapyXeH HYXHbI# BHJA, JM0O0 H3 MOKOJIIHXCA SULL KOJOBDATOK,
COOpaHHbIX B BOJOEME.

s nonyyeHua KyapbTypbl KOJOBPAaTOK M3 300TLUIAHKTOHA BOJOEMOB
oTouparoT 1mpody BOabI 00beMOM 0,5-1,0 i1, g0o0aBnsaOT 4-5 KyCO4KOB
CYXMX MeKapckux apoxoxedl (pazmepoM | mm’). Uepes 5-6 cyrok
[IPOMCXOAUT  MACCOBOE€  Pa3sBHTHE  pa3iMuHbIX  IPEICTABUTENECH
300IUIAHKTOHA. 3aTeM Mo MHMKPOCKOIIOM CIIELMANINCT Olpeaeiser
HYXXKHbIH BUA. KanwiigapHoH MUNETKOH OTJABIMBAIOT HECKOIBKO CaMOK
OpaxvoHyca C MapTeHOT€HETUYCCKUMM sHIlaMH ¥ PacCaXUBalwT UX B
MHKpOakBapuyMbl WM yamku llerpu, nobasisas xopM. KopMm (cycnensuro
[IPOTOKOKKOBBIX  BOAOpOCHeH) J00aBiadloT A0  CBETNO-3EJIEHOI0
OKpaillluBaHUd cpelnl. MOXHO KOPMHTH KOJMOBpPaTOK ApoxoKaMmu: -2
KyCO4Ka CyXMX NEKApPCKHUX JPOACKEU Pa3MEPOM IMM° J06aBISIOT B CPELY.

Ilp HamMuuM NOKOAIIMXCS AML Y KOJIOBPATOK MOXHO MNONYYHTH
KyJIbTYPYy KOJIOBPATOK M HEIIPEPHIBHO KyJILTUBUPOBATEH UX B 1a00OpaTOpUH
B T€YCHHUE HECKOJIbKHX JIET. MOXHO COXpaHiTh NOKOALIMECH SHUA U M0
Mepe HEOOXOAMMOCTH MOIy4YaTh W3 HHX KYJIbTYPY KOJOBpaTOK. [liuA
MMOTYYCHUA BEICTUPYIOLIEH KYJILTYPbl KOJOBPATOK H3 IIOKOAIIHXCH ML
[TOCIe AHUE NOMELLIAKT B MUKPOEMKOCTH BMECTHMOCTBIO 2-5 M1, 3aJIHBAIOT
HeQOABIHM KOMMYECTBOM JEXJIOPHPOBAHHOH BOAONPOBOAHOH BOAbI H
[IOMELAT NMOJ MIOMUHECLUCHTHBIE JaMIlbl WIH NaMIibl HaKaIWBaHHA.
Yacto yxe uepe3 17 1 HAaYHMHAETCH BBIKJIEB KOJIOBPATOK U3 MOKOALIMXCH
auul. llocne BuikiaeBa Ko10BpaTOK A00ABIMIOT KOPpM H NOJNEPKMBAIOT
KyJbTYpPY KaK OIIMCAHO BBILIE.

I'. 2 ConepxxaHue KynbTyphbl KOJOBPATOK, KOPMIICHHE
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Cogepxar KyabTYpPY B CTEKIAHHBIX €EMKOCTAX BMECTHMOCTLIO
0,2-0,5 n. OntumManeHas n10THOCTL KyabsTyphl 10-20 3x3eMispoB Ha 1M
BO/IBI.

Omun paz B 7-10 cyrok mHOpOBOAAT MEPECEB KYJIbTYPH JJIA
obecneyeHus CTaHAAPTHbLIX YC/IOBHH KyJbTHBHPOBaHUS,
NOOACPXKMBAKIUMUX KYJALTYPY KOJOBPATOK B CTallMOHApHOH (haze pocra.

ONTHMANbHBIMHM YCJIOBUSMM COJEPIKAHHA ABJNAKTCA Temmeparypa 25°C,
pH=7,4 1 ecTecTBeHHOE OCBEIIEHUE O€3 IPAMOr0 COJTHEYHOI'O CBETA.

KOpM — OJHOKJIETOYHBIE IIPOTOKOKKOBBIE MHUKPOBOJOPOCIIH
(xJiopenmna uax cueHeaecMyc), KopmneHne npoBoiar uepes 2-3 CYTOK,
no0apiiAs B HEOOJIBHIOM KOJHYECTBE KOHLUEHTPHPOBAHHYM KYIbLTYPY
pogopociei. [lo Mepe 3anojnHeHus eMmkocTd 1/4 4acTe KyJIbTyphl
KOJIOBPATOK IEPEIUBAOT B  HOBYKD €MKOCTHP M NpPOAOJDKAIOT
KyAbTUBHpOBaHue. I[IpH OTCYTCTBHH MHUKpPOBOAOPOCHIEH KOJOBPATOK
MOKHO MOAKAPMIIMBATH MEKAPCKUMM JIPOXOKAMH — 1-2 KycoudKa CyXHX
IIEKAPCKUX OPOXIKEN pasMEpPOM IMM® Ha 50 mu cpempl. OxHako, npH
MPHMEHECHMH APOMOKEH CIEeAyeT 4alle MepeceBaTbh KyJbTypy (4epe3 5
CYyTOK), T.K. TPOUCXOJMT OYEHb ORICTPOE 3apaKEHHE KYJbTYPbI
KOJIOBPATOK BCEJICHIIAMH —- MPOCTEHUIIINMM.

KyJIbTypy KojIOBpaTOK TPAHCIIOPTHPYIOT B NPOOUpKaAX, HE AOITYCKas
[IeperpeBa U NEepeoxNaXICHUI. XpaHUTh e€ Oe3 nepeceBa MOXHO B

XONIOMMJIbHHKE TIpH TeMneparype 8-10°C B teuenue 2-3 Henens. Ilepuon
aKKJTMMaTH3aLHH K Ta00paTOPHBIM YCIOBHSIM OT 3CYTOK H 6oaee.
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Hpuaoxenne
(cnpaBo4HOE)

IIpoBepKa 9yBCTBHTEAbHOCTH NMOOYAKIHY TeCT-00beKTa
Brachionus calyciflorus

UyBCTBHTENLHOCT I[IONYJALMH TECT-00BEKTA IIPOBEPAIOT  TIO
MHTEHCUBHOCTH pEearupoBaHyus Ha ITATJOHHOE TOKCHYECKOE BEUIECTBO
(Menp (I1) cepnoxucnas unu kanMi aByXpoMOBOKHUCHBIN). TToka3zaresem
HYBCTBUTEALHOCTH CyXKHT L.Csq 32 24 4 3KCMO3ULIUY, T.€. KOHLECHTPaLUs
3TaAJIOHHOI'0 TOKCHYECKOI'O BEIECTBA, B KOTOpoH rudoHer 50 % nonynaunu
B3STOH B OIKIT.

B nipakTHKe TOKCHKONOTHYECKHX MCC/IEAOBAHUHN MOKa3aHo, 4T0 LCs;
[IPOSIBJIAETCA B 1Mana30He KOHLEHTPAUM.

Hna tecr-o6bexkta Brachionus calyciflorus guanmaszon cocraBiser
0,009-0,029 mr/n menu () ceproxucnoit u 0,075-0,250 mr/n xanus
ABYXPOMOBOKHCIIOTO.

LCsp omnpenensaror rpadpuuecKHM MeTOAOM. B xoae skcnepumeHra
YYUTBIBAIOT KOJIMYECTBO NOrubIumnx ocode. 3HaueHue rudbenu BolpaXxarT
B NpoueHTax. llpoueHTHRIC 3HaUeHHA NEPEBOAAT B IPOOUTHbBIE 3HAYCHHA
cornacHo Tabmuue J.1. Ecau rubens ocobeit B kakoH-nubo M3
KOHuUEeHTpauuH noru6:;0 0 win 100 % ocobelt, To NpoOHTHBIC 3HAYECHUS
onpene/sioT no tabnuue /[.2, yUdThiBas Py 3TOM KOJIHYECTBO 0COOEH B
rpyinme, B3sThIX B 3kcnepuMeHT. Hanpumep, ecau konuuecTBo ocobeH B
rpynne paBHo10, To npoburHoe 3HaueHue A dpdexra O %-nou rudenn
O6yaert pasHatbes 3,04, wia 100%-Ho# rubenu — 6,96.

CoOTBETCTBYIOIIME KOHLEHTPANMH J3TATOHHOTO  TOKCHYECKOIO
BEILIECTBA BLIPAXKAIOT NOrapuPpMHUIECKHMMH 3HAYECHHIMMU.

[To n0poOurHRIM 3HAYEHHMAM W KOHUECHTPALMAM  JITAJIOHHOIO
TOKCHMYECKOI0 BCHIECTBA, BbIPAXEHHbIM B 3HAYEHHMAX [AECATHUUYHBIX
norapudMoB, CTposaT rpadux B Buae npsamoi auaud. Ha rpaduke Ha ocH
OpAMHAT HAXOJAT TOYKY IIPOOUTHOrO 3HaYeHun 5,0 H OT HEE NAPAILICIIbHO
OCH abCUHCC NpPOBOAAT JMHHIO JI0 IEPECCHEHHUS C JIMHHEH rpadHka,
MMOCTPOEHHOI0 [0 PE3yabTaTaM 3KCHEPUMEHTa ¢  Ppa3M4yHbIMHU
KOHLEHTPALUAMHU ITANIOHHOTO TOKCHYECKOro Bewectsa. [loayuaroT Touky
A (pucyHok JI.1). Touka mepeceyeHns OMYIUEHHOIO MEPNECHAMKYNSIpa U
ocyd aocuucc paer 3Hadenue LCsy, COOTBETICIBYIOINEE KOHUEHTpalMH
3TAJIOHHOTO TOKCHYECKOro BEILECTBA, ITpU KoTOpoM rubHeT S0 % B3ATOH B
OIIbIT MOIYJIALHY.
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Tabnuua .1 — IlpoOuTHbie 3HAYeHHA B 3aBHCHMOCTH OT IPOLIEHTA
ruOeiny MOAOUbITHRIX XUBOTHBIX

-m 2,0 50160 70 | 8090

10
20
30
40
50
60
70
80

90

3.44
4,01
4,36
4,64
4.90
5,15
5,41

3,52
4,05
4,39

4,67

4,92
5,18
5,44

5,71 5,74
6.081 6,13
6,75 | 6,88

3,59
4,08
4,42
4,69
4,95
5,20
5.47
5,77
6,18
7.05

3,66
4,12
4,45
4,72
4,97
5,23
5,50
5.81
6,23
7.32

Tab6muua /1.2 — IlpoburHbie 35aueHus 119 pe3yabTaTOB, paBHLIX O U

100%

“{ncno ocobel B

[IpoOuTHLIEC 3HaYEHMS

[IpobuTHbIE 3HAUCHNS

Ipyiie, 3K3. i pesyabratoB 0 % | g pesysbratoB 100 %
4 3,47 6,53
3 3,36 6,64
6 3,27 6.73
7 3,20 6,80
8 3,13 6,87
5 3,09 6,91
10 3,04 6,96
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Ecnu noimy4enHoe 1o rpadyKy 3Ha4€HHe KOHUEHTPAUMH 3TaJOHHOTO
TOKCcHYeCcKOro Bemectsa (LCsg) BbIXOMHT 3a NpeAelbl YKa3aHHBIX BBIILE
AHANa3oHOB, TO 11 OHOTECTUPOBAaHHMA CIEAYET B3ATh APYIYIO
NomyJsilHi0. B NPOTHBHOM Cilyqae pe3ysbTaThl OMOTECTUpOBaHus OyAyT
HE KOPPEKTHRIMA.

Hanpumep, s Haxoxaenus [LCsp mig nmonynsaumu OpaxvOHYyca
NpOBOAAT IKCNCPUMEHT IO HCCIIEIOBAHHIO HECKOJIBKHX KOHLEHTPALHH
menw (II) ceprokucnon: 0,005; 0,010; 0,015; 0,030 mr/n. ITo pesyabraram
OmbITa COCTaBILAOT Tabnuiy (Tabmuua J[.3)

Ilo 3nadeHuaM tabmuum 1.3 crpoar rpaduk (pucynok J1.1). Touka
[IEPECCYCHUA OMYIICHHOIO M3 TOYKH A HEPIIEHIUKYIIIpa U OCH abCIUCC
onpeuenser 3Hauenue LCs. B pganHHoM citydae 3HadeHue LCs
coctasiser — 1,7 1gC, uro coorBercTryeT 0,020 MI/n KOHUEHTpALMY MEAH
(II) cepuokucnon. Ilonyyennas no rpaguky koHueHtpauus menu (1)
cepHOKHCIIOH LCsy yinaamniBaercs B rpaHMUbl YKa3aHHOIO BBIILIE
auanasona (0,009-0,029 mr/n). CnenoparenpbHo, nonyunuo OpaxMoHyca
MOKHO HMCII0JIb30BaTh A/ NPOBEAEHUS TOKCHKOIOMHYECKOr0 aHaIm3a.

Tabnuua 1.3 — Pesynsrarel 3kcnepuMeHTa 1o ofnpeneneHudro LCsg
nomyaAnuy OpaxuoHyca

F‘ - T

KoHneHTpallHs 3TAJIOHHOTO TOKCHYEeCKOTO BellecTna | I noens

C, Mr/n [ 1gC Y% ___MpOOHTHI
| 0,005 -2,3 10 3.72
0,010 -2,0 30 4,48

0,015 -1,8 45 | 4,87
0,030 -1,5 I 60 | 525
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Mpunoxenne E
(00513aTeILHOE)
P opMbl NPEACTABJICHHS PEe3yAbLTATOB OHOTECTHPOBAHUA
Tabmmua E.1 — Pesynprarbl OMOTECTHPOBAaHMA NPOO BOALI MM BOAHOU

BbITSUKKH JIOHHBIX OTJOXCHMIH [0 IHMILEBOM AKTHBHOCTH (MOKa3arelkb
COC) xonosparku Brachionus calyciflorus

| HoMep |Boxuwiit [Nokazarens | OTwWioHeHHE OneHka

npobsr | 00BexT, mynkr, | COC, nokazarens COC | TokcHyeckoro

| ata 0T6opa MJI/3K3."MHH__ | OT KORTpoid, % | AeHCTBHA NMpobbl |
] .ﬂ 2 ] 3 4 5

| —

[Tpumeuanne — B rpade «OueHka TOKCHUECKOTO HEHCTBHSA MpOOB» MUNTYT:
«OxazpiaeT» i «He oka3biBaeT 0CTPOE TOKCHYECKOE NEHCTBHE.

Tabnuua E.2 — Pesynaprathl OHOTECTHPOBAHHA NpoO BOJBI WJIM BOJAHOH
BBITSDKKM  JIOHHBIX OTJIOKEHHH C HCNOJIb30BAHHEM MOKOAUIMXCA Sl
xosoBpaTku Brachionus calyciflorus

Homep | Boousiit 06bekT, | Boikies OTKI0HEHHE O1neHka |
| ipo6p1 | TYHKT, JaTa MONI0OaH, %o BBIKJICBZ MONOJH,| TOKCHYECKOTO

Lﬂ_ orbopa npoOkr "‘ Yo OT KOHTPONA | NEHCTBUS IIPOOL]
l__ 2 | 3 4 ! 5

[Ipumevanue — B rpade «OueHka TOKCHIECKOTO JEHCTBHA MPOOLD MULIYT:
«Oxa3piBacT™» UK «He 0ka3bIBaeT 0CTPOEC TOKCHUYECCKOE JICHCTBHE)),

Tabnuna E.3 — Pe3ynbTatnl OMoTeCTHPOBAHHS MPOOB! BOIK WJIM JOHHBIX
OTJIOXEHMI C Henoab3oBaHHeM TecT-o0bekTa B. calyciflorus

Ho- | Boauwi# | JlaTa YyscrBuTens- | OTKN0HE- | OTIOI0HE- | O11CHKA
Mep | OOBEKT, |TnpoBene-| HOCTh HHUE HHE TOKCHYEC-
Mpo-| IMyHKT, | HUA TeCT-00BbEKTa | NOKa3aTe- | MoKa3aTens | Koro

6b1 |nara onotecta| LCs no 118 THOEJH | TAONOBH- | NEeHCTBUA

otbopa 3TalOHHOMY | OT TOCTH OT
npoObl TOKCHYECKOMY| KOHTPOJIA, | KOHTPOJIA,
BCILICCTE %

0
1| 2 1 3§ 4 | 5 | e 1 7 |

[Tpumeuanne — B rpade «OLeHKa TOKCHIECKOTO AEHCTBUA NPOOLI» MUIIYT:
«Oxa3riBaeT» HIH «He oka3biBacT 0CTpOL, IMOJOCTPOE, XPOHUIECKOE TOKCHIECKOE
TICHCTBHEN.

npoowl
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lpuaoxenue 2K
(CIIpaBOUYHOE)

IHonyyenme H XpaHeHHe NOKOANIHXCA HHI KOJTOBPATKH
Brachionus calyciflorus

[Tokosuiuecs sHila KOJIOBPATOK MOXHO coOpaTb B [PHPOIHBIX
BoAOEMAX (NIpydax, 03e€pax, Ha MeNKOBOAbIX pex). I'mapobuonor nerko
ONpPENEIUT MOKOAUIMECH AHUA UMEHHO 3TOr0 BHMAA IO OIPEACIIMTEIIO
(cM. mpunoxenue K).

HetpyaHo Moiry4uTh NOKOAIIMECH AMLA B 1a0OpPaTOPHLIX YCINOBUSX.
JIJI1 3TOr0 BErE€TUPYHOLIYIH) KYJIAbTYPY KOJOBPATOK KYJLTUBUPYIOT B
ONTUMAIBHBIX YCIOBUAX Mpu TeMmneparype 26-28°C, pH na ypoBHe 7 H
KOPMJICHUHM CYCNIEH3HEHW 3€iACHbIX OJHOKIETOYHBIX Boaopocier. Kopm
HEOOXOAMMO BHOCUTH KONOBPATKAM B KONHUECTBE S-Tt wiH 10-TH KpaTHON
MAacChl KONOBpAaTOK. Hepes 5-7 CYTOK B KyJbTYPAIBHON CPEAE MOSIBUTCA
OONBLIOE KOJUYECTBO MOKOALIUXCA AUL[, KOTOPLIE COCPENOTAYHBAIOTCA B
MOBEPXHOCTHOM IUICHKE BOAbI M Ha JHEC KYJbTYpallbHOM €MKOCTH.

[TosyueHHsie noxosmmecs giua coOuparoT CUMPOHOM H BbICYIUMBAIOT HA
BO3AyXxe. XpaHaT B INIOTHLIX OyMaXHbIX 11aKETAX B XONOJWILHUKE NPU

temneparype 4°C. IIpyu TakoM XpaHEHMH IMOKOAIUMECA sHIla COXPAHAIOT
BCX0XkeCTh nopayixa 80 % B reyenue roaa [10,11].
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Ipnaoxenue U

(cnpaBoO4HOE)

Onpeaeanresib COCTaBa NONYJINIHH KOJIOBPATKH
Brachionus calyciflorus

OnpepaeneHue XKENATCAbHO [IPOBOJAUTE HA XHBRIX KOJOBPATKaX NoOA
MHKpockonoM ¢ yBemmuenueMm 8x40 [8,10,11]. Kareropumn camok, syl U
caMilbl peAcTapieHbl HA pucynkax U.1-H.9 [10,11].

1(6) Konosparka Cc afLIaMH.

2(5) Anua kpynssie pHHoM oT 110 no 135 MxMm, mwmpuna ot 85 no
100 MxmM (pucyHok H.1)

3(4) A¥a ¢ TEMHO-KOPUYHEBBLIM COIEPMKMMBIM, IPHIETAOMIMM K
000JI0UKe, WIM € OPAHXEBBLIM COAEPXKUMBIM, Ha OJAHOM M3 INOJHOCOB
oTcTOoAIMM OT 00onoyku. KojmuuecTBO Takux sul He Oonee 3 ...
CaMKa ¢ MUKTHYECKMMH NMOKOAWMMUCSA AHIaMH (pucyHku U.1-U.4).

4(3) Menkue siua ¢ noaynpo3padHbiM COACPKHMbIM, HAXOAAIIHECH
Ha pa3HbiX CTaAMAX 3MOpHOreHe3a (MOXHO BHAETh BCE CTAAUM — OT €HIE
He ApOoOsAIerocs siuia 40 OKOH4YaTeIbHOI0 POPMUPOBAHUA KOJOBPATKU B
AULE), ....... CaMKa ¢ aMUKTUYECKUMH siHLaMy (pucyHoK H.5) HureacusHO
Pa3MHOXAIOIAACA KYJIbTypa COCTOHT [IPEUMYLIECTBEHHO H3 TAKHX CaMOK.
JUIMHA naHuyps NOJOBO3PENbIX CaMOK IMPH AOCTATOYHOM KOJIMHYECTBE
KOopMa cocTaBnseT g0 600 MKM.

5(2) Sliua menkue WIHHOW oT 65 a0 75 MiM, mmpuHOH OT 50 10
55 MKM, C NONYNpO3paYHLIM COACPKUMBIM B KoJH4yecTBe OT 1 a0 10:

a) il OOBIYHO HECKOJIBKO ...........ue.- (CaMkKa ¢ MUKTHYECKHMU SHHLIaMH
Ha «camua» (pucyHOoK H.6). B MHTEHCUBHON KyJbType BCTPEUYAIOTCA
PEIKO. YBEJIUYECHUE YMCICHHOCTH TakMX OCOOEH ABJIAETCH IIPUIHAKOM
nepexo/ia KyIbTyphl Ha JBYI10J10€ Pa3MHOKEHHE U NOCHEAYIOMKH Nepexo)
KyJIbTYpPh! B IEPHO [TIOKOS B BHIE ITOKOALKMXCA SAHULL

0) sluo OOgHO ..... CamMka ¢ MCIKHM aMHUKTHYECKHM SHLIOM.
BcTpeyarorcs npu HenoctaTtke kopma. MoryTt ObiTh Takke CTaphiMHU
CaMKaMH C [10CJ1IeIHUM aMHKTHYECKUM SHLIOM,

6(1) Konospatka 6e3 auu.

7(10) Pasmepsl  KOJIOBpaTkM KpylHble, IIHHA naHuupsa 0olee
200 MKM.

8(9) KonoBparka ¢ TEMHWM IUIOTHRIM COAEPXHUMBIM, OOBIYHO
KOJOOBUAHO pa3ayTas B 3aJHEH TPETH JUIMHHI ...... CeHuibHasa caMKa.
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9(8) Konospatka fipo3pauHas:

a)B AMYHMKE QOUIMKYIH OTCYTCTBYIOT. OObYHO XOpomo
pa3IuyuMbl MAacTakC, XENYAOK U KHIIEYHUK 3HAUMTENIBHO YMEHbBIICHAI.
[TaHLups MOKET OBbITH CHerka pasjIyT B 3aqHEH
[IOJIOBHHE.......eevnvrvreen...... CCHHUIbHAA CaMKa (pUCYyHOK U.7a).

CeHWIbHEE CaMKM B KyabType OBIBalOT B O4YeHb HEOOJbHIOM
KOJIHYECTBE.

0) B augHnKe BUIHB! DOJUIMKYJIBL, OJUH U3 KOTOPBIX OOBIYHO KPYIIHEE
OPYTHX . ereenrarrrresnsressoraesonnens . FOBenunpHas caMka (pucynku U.70, 1.8).

10(7) Pazmeps! KOJIOBpaTKU Menkue, AnuHa Meaee 100 Mxm.

11(12) Oyenr NOABMXKHBI, HUKOIOA HE TIPUKPEIUISIIOTCA HOroM K
CTEHKaM COCYZa, Ha 3aJJHEM KOHIIE Tella UMEeeTCs 3€PHHUCTOC CKOILICHME.
IIuieBapuTenbHas CUCTEMA M MACTaKC HEIOPA3BHUTHI ............... Cament
(pucynok 1.78)

12(11) JIBmoKyTCs [U1aBHO, YaCTO NPUKPEIUIHIOTCA HOTOH K CTEHKaMm
COCya MM TIOBEPXHOCTHOM IUICHKE BOAbI. BHyTpu BuieH paboTaroimid
MAcTakC M, Kak I[IpaBWIO, HaIMOJIHEHHBIE BOAOPOCIIMHU KEIYIOK U
KHIICYHUK.............. HoBopoxneHnas camka (pucyHxu 1.78-11.8).
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a) MOKOoAMIeecs OPaHXEBOE THHO;

0) mokosIeecd cepoe IHIIo

Pucynok M.1. — nmoxosuiuecs situa Brachionus calyciflorus
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Pucynox  M.2 — Muktuvyeckas  camka  Brachionus  calyciflorus ¢
OMVIOZOTBOPEHHBIMHA MMOKOAMNMHCS «JHUAME Ha CaMKy»
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Pucynok H.3 — Iloxosmuecs siima Brachionus calyciflorus,

CKOPJIYTIa KOTOPBIX HapynieHa
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Pacynox M.4 — ObGonouku nokosmmxcsa s Brachionus calyciflorus mocne
BBIKJIEBA KOJIOBPATOK M3 AU
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Pucynok WU
e 5 — AMuKTHYeckas  camka  Brachionus  calyciflorus
PTEHOTICHETHYCCKUMHY AHlIaMH «Ha CaMKy» c
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Pucynok  HM.6-— MuxtHueckas  camka  Brachionus  calyciflorus ¢
NMapTEHOTCHETHYCCKUMH SHIIAMH Ha «caMua»
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a) CEeHHJIbHaNA CaMKa,
6) 1OBEHHUJIbHAA CAMKa,

B) caMcl|

Pucynox HWU.7 — Bo3pacTHo#t ¥ monoBoil coctaB konoBpaTok Brachionus
calyciflorus
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| |
o f/’ \__ \1
\  \W »

Pucyrok H.8 — To1bk0 4TO BEUTYITHBIIHECH H3 MTOKOAMHXCA SHI] MOJIOABIE CAMKH
Brachionus calyciflorus
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lpunoxenune K

(cpaBoyHoOE)

Hopsok cpaBHeHHA KOHTPOJbHBIX CePpHit

OCOGEHHOCTBIO OHOTECTUPOBAHMA NPUPOAHBIX BOJ  ABJLACTCS
HCIIOJb30BAHUE JIBYX KOHTPOJbHBLIX cepuil. [{nd pacuera TOKCHYHOCTH
MCITRITBIBAEMOH BOJbI HEOOXOIMMO ONPEAEeTUTE KOHTPOJIb JJI CPABHEHHA.
[ToaroMy npu o00paboTKe pe3yIbTaTOB OMOTECTHPOBaHHA BHAyale
CPaBHHBAKOT MOKa3arenu rudenu TecT-00beKTOB B JABYX KOHTPOJbHBIX
CEPHAX. HA BOAONPOBOAHON AEXIOpHpOBaHHO# Boae K| M Ha nmpupoaHoH
BOJI€ YCIIOBHO YHCTOIO ((hoHOBOro) creopa K, npu ycroBuu, yTo rudens B
K; "we Oonmee 10 %. B cayuae rubenu tect-00beKTOB B KOHTPOJIC Ha
AEXJIOPUPOBAHHON BOJOMPOBOJHOH BOAe B JHOOOH yYHTHIBAEMBIH

OpOMEXYTOK BpemeHu Oosiee 10 %, onmT NOBTOPSIOT HA APYTOM
NONMyJALUK TECT-O0BEKTOB.

Ecau B K; rubens tecT-06beKTOB 110 CpaBHEHHIO ¢ K| He mMpeBbiLIacT
25 % (Bopa B K, HEe OKa3biBaeT TOKCUYECKOTO JCHCTBHA), TO PE3YJbLTAT
ONbITHON CEpHH CPABHUBAIOT ¢ KOHTPOJIEM Ha BOJE M3 (POHOBOrO CTBOpA.
Ecau B K; rubens rect-o0bpeKTOB 110 cpasuenuio ¢ K; cocraBaser 25% u
Oonee, 1O BOAy (OHOBOIO CTBOPA OLICHHBAIOT KAK TOKCHUHYIO H
pe3yJIbTaThi OIILITHOU CEPHUH CPABHUBAIOT C KOHTPOJIEM HA BOAOIIPOBOAHOK
Boje. I nbens ¥ yBenuueHue rudbesnm TecT-00beKTOB B HCIIbITHIBAEMOM BOJE
OT KOHTpoJs paccuuThiBaioT 110 dopmynam (K.1) u (K. 2).

X =—M_.100, (K.1)

rae X — rubenb, %;

Nu — KOIHYECTBO NOrdOLIHX KOJIOBPATOK, IK3.;

Nycx — HCXOJAHOE KONUUYECTBO KOJOBPATOK, IK3.

YBenuueHue rubenu KonoBpaToK B ONBITHOHW CEPUHM O CPABHEHUIO C
KOHTPOJIEM PACCUMTHIBAIOT 110 QOpPMYIie

A=X,- X, =2

rie A — yBeJaMueHue rudey KoaoBpaTok, %;
X« — rudenb KOJOBPATOK B KOHTPOJIE, %;
X, — rudenb KOJIOBPATOK B OIBITE, %0.
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