4. TEXHOJIOI'MM UHCTPYMEHTAJIbHOT'O BUOTECTUPOBAHHUE
KAYECTBA OKPYXAIOIIEU CPEJbI

4.1 OCHOBBI HHCTPYMEHTAJIBHOI'0 OMOTECTUPOBAHMSA

BuorectupoBanus — ornpenenieHHe TOKCUYHOCTH C MOMOIIBIO KUBBIX Opra-
HU3MOB — OMOMHIUKATOPOB (T€CT-00BEKTOB), KOTOpPHIE, OyAyUur MOMEIIECHBI B 3arpsi3-
HEHHYIO CpeJly, ONEpaTUBHO CUTHAIU3UPYIOT 00 OnmacHOM €€ BO3CHCTBUMU HAa HUX.
Tokcu4HOCTB ompeenseTcs He o OTAeNbHBIM 3B, a Mo ux cMecsaM, 4acTo HEU3BECT-
HOM MPUPOJBI U HE BBHISBISIEMbIE APYTUMH METOJIaMU JIMarHOCTUKHU. buoTecTupona-
HUE J1aeT BO3MOXKHOCTb OIPENEIUTb, 1O KAaKOM CTENEeHU HEOOXOAUMO CHU3UTh COJIEp-
aHue 3B, 4ToObI MOJHOCTHIO IPEIOTBPATUTH WM YMEHBLIUTH OCIEACTBUS 3arps3-
Henust OC. IlepeuncieHHbIE BO3MOXHOCTU OMOTECTUPOBAHUS IMO3BOJISIOT OMNpese-
JUThH CIAEAYIOUIUE 00JIaCTH €ro MPUMEHEHUS:

- TOKCHKOJIOTMYECKas OLICHKA KauyeCcTBa MPUPOJHBIX BOJ;

- MOHUTOPHHI MUTHEBOU BOJIbI, BOJJOEMOB, MIOYB U JOHHBIX OCAJIKOB Ha COJEP-
YKaHUE TOKCUYECKUX BEIIECTB;

- TUTAHOBBIM KOHTPOJIb BBIITYCKOB CTOYHBIX BOJ, a TAKXKE OLIEHKA UX BIUSHUE Ha
KaueCTBO BOJbI B KOHTPOJIBHBIX CTBOPAX;

- KOPPEKTUPOBKA pacueToB npeaenbHo gomyctuMbix copocoB (ITJC) 3B ¢ yue-
TOM BBISIBJICHHOM TOKCUYHOCTH CTOYHBIX BOJ, COpachiBa€MbIX B BOJOEM;

- 00BEKTUBHAsSI OLIEHKA COOTBETCTBUS YCIOBHO-YUCTHIX BOJ IAHHON KaTeropuu;

- ONEPATUBHBIN KOHTPOJb CTOYHBIX BOJI, MOCTYMAIOIUX HAa OHMOJOTHYECKYIO
OYHUCTKY C LIEJIbI0 O0ecreueHus] HOpMaJbHOrO (PYHKIMOHUPOBAHUS aKTUBHOIO MJia U
CBOEBPEMEHHOT'0 BBIMIOJHEHUS! MPOPUIAKTHUECKUX MEpONPUATUN MpU aBapUUHBIX
cOpocax CTOYHBIX BOJ POMBILUIEHHBIX IPEANPUATUI;

- KOHTPOJIb CTOYHBIX BOJl B TOYKax MOCTYIUIEHUS MX B KaHAJIM3ALUIO OT IMpEa-
MIPUSITUN;

- CpaBHUTEJIbHAS OLIEHKA TOKCUYHOCTH OTAEJIbHBIX UHIPEIUEHTOB, BXOIALIUX B
COCTaB MOBEPXHOCTHBIX, TPYHTOBBIX M CTOYHBIX BOJ C II€JIbIO BBISBICHUS MaKCH-
MaJjbHO OIMacHBIX 3B;

- MIPOBE/ICHHE HKOJIOTHYECKON IKCIEePTU3bl HOBBIX TEXHOJIOTMM M MaTepuasos,
MPOEKTOB OYHMCTHBIX COOPYKEHHUH, PEKOHCTPYKIIMM U TEXHHUYECKOTO IMEPEBOOPYKe-
HUS IPOMBIIIUICHHBIX MPEITPUSITHIH;

- OKCIPECC-KOHTPOJIb MPOMBIIUICHHBIX OTXO/I0B MPEANPUITHIA;

- KOHTPOJIb TOKCHYHOCTH MaTEPHUAIIOB U JIEKAPCTBEHHBIX BEILECTB;

- KOHTPOJIb Ka4eCTBa NPOAYKTOB UTAHMSL.

Iloag TOKCMYHOCTBIO - TOHUMAETCSI CTENEHb MPOSBIEHUS BPEAHOTO JIEHCTBHS
3B, KOTOpbIE MOBPEXKAAOT, THTHOUPYIOT, BBI3BIBAIOT CTPECCHI U TEHETUYECKUE U3Me-
HEHUs WIA YOUBAIOT KUBbIE OPraHU3Mbl B BOJIE, ITOYBE U Bo3ayxe. OHa onpeaenser-
Cs MO TECT-pEaKlMsIM OPraHU3MOB-OMOUHIUKATOPOB, KYJbTUBUPYEMBIX B HCKYC-
CTBEHHO MOJACPKUBAEMbBIX CTAHIAPTHBIX YCIOBHUSAX IMpHU JTaOOPATOPHBIX SKCIEPH-
MEHTaX.

3B MoryT noctynath B Cpeily U3 €CTECTBEHHBIX U aHTPOIOT€HHBIX UCTOYHUKOB.
AHTpPOIIOT€HHOE 3arpsi3HEHHE MOXET ObITh MEPBUYHBIM M BTOPUYHBIM. [lepBuuHOE
3arpsi3HeHre 00YyCIIOBJICHO MOCTyIieHneM 3B 13 aHTpOonoreHHbIX UCTOYHUKOB. BTo-



pPUYHOE 3arps3HEHHE BBI3BIBAETCS IMOSBICHHEM B Cpelleé M30BITOYHOIO KOJUYECTBA
IIPOYKTOB JKU3HENEITEIBHOCTH U OCTaTKOB OPraHU3MOB, CBSI3AHHBIX C HApYyIIEHHEM
€CTECTBEHHBIX DKOJIOTUYECKUX B3aUMOOTHOLIEHUHN B PE3yJIbTATE IEPBUYHOTO 3arpsi3-
HeHus. U To u 1pyroe cnocoOHO BBI3BIBATh TOKCHUUYECKHM 3(PPEKT.

TOKCUYHOCTD, yCTAaHABIMBAEMasi METOIaMH OMOTECTUPOBAHUS, SIBJIIETCA UHTE-
rpaJibHBIM MoKa3aresieM 3arpsasHeHns OC. Kak u Bce MHTErpajibHbIE MMOKA3aTeNn, OH
UMEEeT TOT HEIOCTaTOK, YTO HE packphiBaeT Tun 3B, mpucyrcrByoommx B mnpobde,
MO3TOMY PE3yJIbTaThl OMOTECTUPOBAHUS MOTYT, B OT/IEIBHBIX CIIy4asiX, HE COBMAaTh
C BBIBOJAAMH O 3arpsi3HCHHOCTH BOJBI, IIOJYYEHHBIMU HAa OCHOBAaHUU TUAPOXUMUYE-
CKHX aHAJIM30B.

TOKCMYHOCTHh MOKET MPOSBISTHCS B OCTPOW U XpoHuueckou dopme. [Ipu
OCTpPOH TOKCHUYHOCTU TECT-O0BEKThl HE YCIEBAET BKJIIOYUTh KOMIICHCATOPHBIE U
a/JlarTalliOHHbIe (DYHKLIMU OpraHu3Ma, U oH norudaer. OcTpasi TOKCHYHOCTb OIpe-
JeJIIeTCS B OCTPOM OIIBITE, KPAaTKOCPOUHOM Mpoueaype OuorectupoBaHus (C ycra-
HOBJIEHHOW B Ka)KJIOMl METOJMKE BpeMEHEM 3Kcrno3uiuu) 1no 50 % BBDKHBAEMOCTH
TECT-00BEKTOB. XPOHMYECKAsI TOKCHYHOCTH IPOSBISIETCS NPU MEHEE HHTEHCHUB-
HOM, HO OoJiee IIUTENbHOM BO3A€HCTBUMM 3B; mpu 3TOM IPOUCXOAUT HAPYIICHHUE
PABHOBECUS MEXAY paclaJoM U CUHTE30M BEIECTB B OPTaHU3ME, pa3pyLIEHUE TEHO-
Ma U IpPEeKpallleHue pernpoayKTUBHOW (yHKUMHU opraHu3MoB. Omnpenensercss B Xpo-
HUYECKOM OINBITE (C YCTAHOBJIEHHBIM ISl K&KJI0M METOANKU BPEMEHEM SKCIIO3UIINH,
cocTaBysoUMM He MeHee 1/10 mpooKUTEIbHOCTH )KU3HHU UCTIBITYEMBIX 0OBEKTOB)
- JIOJITOBPEMEHHOM Mpolieype OMOTECTUPOBAHUS, [0 CTATUCTUYECKU JTOCTOBEPHOMY
OTKJIOHEHHIO OT KOHTPOJIS IJIOJJOBUTOCTH T€CT-00BEKTOB. Pe3ybTaThl SKCIIEpUMEHTA
Ha XPOHMYECKYI) TOKCHYHOCTh OTBEYAIOT Ha BOIMPOC: OOECIEUUT JIU COXPAaHHOCTh
BHJIa U3MEHUBILIASACS MOJ BIUSHUEM HCCIENYEMbIX CTOUYHBIX BOJ| IIJIOJJOBUTOCTH T'HJI-
POOHMOHTOB.

3a KpUTEpHil TOKCUYHOCTH MTPUHUMAETCS TOCTOBEPHOE KOJIMYECTBEHHOE 3HAYE-
HUE TECT-IIapamMeTpa, Ha OCHOBAHUM KOTOPOTO JIEJIA€TCS BBIBOJ O TOKCUYHOCTH BOJIBI
WJIY BEILIECTBA.

TecT-peakuusi 3T0 - U3BMEHEHHE KAKOT0 JUO0 MOP(]OIOrHYecKoro, ONOXHUMHU-
YECKOT'0, MOBEICHYECKOT0 MM (PYHKIIMOHAILHOTO MOKAa3aTessl y TeCT-00beKTa MO
Bo3aencTeueM 3B.

Toxcudeckue 3¢ ¢eKxThl - BO3ACHCTBHS BCEX XUMUUYECKUX, PU3UIECKUX U OHO-
JOTUYECKUX KOMIIOHEHTOB, HEOJAronpHUsITHO BIKAONIIME HA (PU3HOIOTHYECKUe, Ono-
XUMHUYECKHUE U TeHETHYeCKue (DYHKIMH TecT-OopraHnu3mMoB. Tokcuueckue 3¢h(exTsi,
perucTpupyeMble METOAAMH OMOTECTUPOBAHUS, BKIOYAIOT KOMILJICKCHBIH, CUHEPTH-
YECKUW, AaHTarOHHUCTHYECKUI W JONOJHUTENIbHBIE BO3JACHCTBUS IEPEUMCICHHBIX
BEIIIIE (PAKTOPOB.

Octpo JeranbHas kKoHUeHTpauus 3B (Wn KpaTHOCTH pa3daBIEHUS UCCIENY-
€MOU BOJIbl) - KOHIIEHTpalus npu Kotopoil B 50 % cimydyaeB HacTymaeT ruOesb TecT-
OpPraHU3MOB.

be3Bpennasi KpaTHOCTH pa30aBieHUs - KOHIEHTpanus 3B, nmpu KOTOpoy ru-
0eslb TeCT-OpraHM3MOB HE MpPEBBIIIAET TMOENM B KOHTPOJbHOU mpobe. be3Bpennas
KpaTHOCTh pa30aBiieHUs] ompenensercss B xpoHudeckoM ormbiTe. Jloctmxkenue [TJIK
3B B npou3BOJCTBEHHBIX, TOPOJACKUX M KAKUX-TMOO JPYIMX CTOYHBIX BOAAX IyTEM
pa30aBiieHUs] UX YUCTHIMH, HOPMATUBHO-YUCTBHIMU U IPYTMMH BOJaMU KaTeropudye-



CKH 3aIlpeIaeTcsl, IOCKOJIbKY TaKOW MPHUEM JIMKBUIAUUHA TOKCUYHOCTU CTOYHBIX BOJI
HPKOHOMHUYECKHU HE ONPAaBJaH U HE MOXKET ObITh 00€CIeYeH BOAHBIMU PECYypCaMHu.
Cnenndpuueckne 3¢ dexrsl AeiicTBUA MaabIX 103 3B - a3QdexTrl peructpupyembie
MHOTJIa TIPH JIa0OPaTOPHOM OMOTECTHPOBAHUHU, KOTAA MPU 3HAYUTEILHOM pa3daBie-
HUU cTouHbIX BOA (B 30-300 pa3) Bo3HUKaeT 3(PPEKT UX TOKCUYHOCTH, B TO BpEM,
KaK MpU CYLUIECTBEHHO MEHBIIMX pa30aBJICHUSX OH HE HaOIroJancs, a ocTpas TOK-
CUYHOCTh ObLJIa OTIpesiesieHa Ipu He O0JbIIOM pa30aBiieHuH (Hampumep, B 3-5 pa3). B
ATUX CIy4asx 3a TOKCHYHBIE CJeAyeT NPUHUMATh T€ pa30aBieHus (B HAIIEeM cliydae
3-5 pa3) uccieayeMsbIX BoJI, B KOTOPBIX TOKCUYHOCTD Obljla 3apETUCTPUPOBAHA.
CTumMyasiums - MOJOXKUTENbHAs T-peaklins TeCT-00beKTOB Ha Bo3eicTBue 3B (mpo-
TUBOIOJIOXKHAsI YTHETeHUI0). J[aHHbIe MOJOOHOrO pojAa CIOXKHOIO HHTEPIPETHPO-
BaTh. YTOOBI JaTh MPaBUIIbHYIO OLEHKY MOJYYEHHBIM pe3yjbTaTaM, CilelyeT Tiia-
TEJIbHO MPOAHAIU3UPOBATh COCTAB CTOYHBIX BOJ. Kpome Toro, eciii B METOJMKE HE
oroBapuBaeTcs 3PGEKT CTUMYIISIIINN, TO HEOOXOANUMO TMPUMEHHUTH JIJISI TaAKOW BOIBI
HECKOJIbKO METOJIOB OMOTECTUPOBAHMS U UCIOJIB30BaTh JJISI BBIBOJOB PE3YJIbTATHI,
MOJIyYEHHbIE Ha JPYTUX OpraHu3Max.

5.2 HopMaTuBHO-paBoBoOe olecne4yeHHMe HMHCTPYMEHTAJBHOIO OHOTECTH-
POBaHMS Ka4eCcTBa OKPY Kalolleil cpeabl

(@aTroCTmi??

B nacrosiiee Bpemsi chopMupoBaHa caMoOCTOsITEIbHAsI CUCTEMA TPUPOI00Xpa-
HUTENbHOW HOpMaTuBHOU nokymeHTtanuu (ITHJI) mis meneit rocy1apcTBEHHOTO KO-
JIOTUYECKOro KOHTPoJsi 00bekToB OC. B paMkax 3Toil AESTENBHOCTH MOJTOTOBICHBI
MIPOEKTHl OCHOBOMOJIATAIOIINX HOPMATUBHBIX JOKYMEHTOB CHCTEMBI, PErIaMEHTUPY-
forye TpeboBaHus U mpaBuia GopMUpoBaHUS OJI0Ka B3aMMOYBSI3aHHBIX aKTyalu3H-
POBAHHBIX MPHUPOIOOXPAHHBIX HOPMATHBHBIX JTOKyMEHTOB. C TeNbi0 0OecTieUeHUs
EAMHCTBA U3MEPEHUI U TOCTOBEPHOCTH aHATUTHUYECKOW MHPOPMAIIMH B CUCTEME TO-
CyAapCTBEHHOI'O0 HAJ30pa, KOHTPOJS M SKOJIOTHYECKOr0 MOHUTOPHUHTA B PAMKAX CH-
cremsl [TH/I co3nan «I'ocymapcTBeHHBbI peecTp METOAUK KOJUYECTBEHHOI0 XU-
MHYECKOr0 AaHAJIU3Aa U OLEHKH COCTOSIHUA 00bEKTOB OKPY:KaKIIel cpeab J0Iy-
IIEHHBIX JIS TOCYJIAPCTBEHHBIX IKOJOTHYECKOr0 KOHTPOJISI U MOHUTOPHUHIAY.
MetonaM, BKJIIOYEHHBIM B pPEECTp, NMPUCBAMBACTCS CTATyC HAIMOHAJIBHBIX CTaH-
JapTOB B 00JIACTU OXPaHbI OKPYKAIOUIEH Cpeibl.

[Ipu ocyliecTBIEHUU TOCYJAPCTBEHHOTO 3KOTOKCHUKOJIOTMYECKOTO KOHTPOJIA
JIOTYCKAETCsl UCTIOJIb30BAHUE TOJIBKO TE€X METOJUK OMOTECTUPOBAHUS, KOTOPhIE BHE-
ceHbl B ['ocpeecTp win (1moka oHu He BHeceHbl B I'ocpeectp) B P/I-118-02-90. Tpe-
OoBaHMs K BHECEHHBIM B ['ocpeecTp MeToukaM OMOTECTUPOBAHUS TAKOBBI:

- METOIUKHU JOJDKHEI OBITh N310KeHbI B cooTBeTcTBUU ¢ ['OCT 8.010-90 I'CH.
"MeTonuku BBITTOTHEHUS n3Mepennit”, ¢ 1 uronst 1997 1. B cCOOTBETCTBUU ¢ TpeOOBa-
Husimu [ P.8.563-96 I'CH. "MeTouKy BBITOJTHEHNS U3MEPEHUN";

- TOJKHBI COAEPAKATh CBUAETEIBCTBO O METPOJIOTHUECKOM aTTeCTalluu, TPOBE-
nenus B cootBercTBuu ¢ TpeboBanusiMu 'OCT 8.505-84 "Mertponoruueckasi aTre-
CTallsl METOJUK BBITIOJTHEHUS U3MEPEHUN COJIepKaHU KOMIIOHEHTOB P00 BEIECTB
¥ MaTepuajos',

* MerpoJiorudeckasi aTTecTalusi IPOBOAMTCS IIPH Y4ACTHH LIEHTPOB 10 aKKPEAUTALMH 3KOAHAJIUTHYECKUX J1abopaTo-
puit Ypansckoro HUU merposnoruu (620219, r. ExatepunOypr, yin. Kpacnoapmeiickas, a. 4, ten. (3432 20-39), BHUU



Metonuku, BHOCHUMBIE B ['ocpeecTp, OTHOCSTCS K KaTeropuu ¢eaepaabHbIX MPUPOJOOXPAHHBIX HOPMATHBHBIX JOKYMEHTOB —
I[TH/{ ®. Perncrpaunonsslii HoMep MeTOOUKHU B ['ocpeectpe cocrout m3 HoMmepa komiuiekca cucrteMsl [TH/I, Homepa rpynmsr ITH/I,
MOPSAKOBOIO HOMEpa roCyapCTBEHHON perucTpaluu 1 AByX nocienanux 1udp roga yreepxkaeaus MKXA. O6o3HaueHre METOIUKU
BOoJ - 14 — Homep komruiekca cuctembl [THJI (111 oxpaHbl MOBEPXHOCTHBIX BOJI, BKJIIOYAsh METOJMKH aHaIu3a); HOMepa TPYIIIbI
ITHJI (1 — cTouHble, 2 — MOBEPXHOCTHBIE BObI, 3 — MOA3EMHbBIC BOJIbl, 4 — MUTHEBBIC BOJBI). CHUMBOJIOM T miepes HOMEPOM CHUCTe-
Mol [TH]JI oTmMedeHbl TOKCHKOJIOrnYeckue MeTo bl KoHTpoJist. CumBosiamu Chb oTMedeHbl CAaHUTAPHO-OMOJIOTHYECKHUE METOIbI KOHTPO-
TS

Hanpumep, ITH @ T 14.1:2:3:4.1-96, 16.2:2.2.1-96. Meroauka aomnyuieHa sl LeJeld rocyJapCTBEHHOIO AKOJOTHYECKOTO
KOHTPOJISI BOJ (CTOYHBIX, TOBEPXHOCTHBIX, MIOJJ3€MHBIX, IUTHEBBIX ), IIOYB, JOHHBIX OCAJIKOB.

[Ipennaraembie METOBI OMOTECTHPOBAHUS IMOCTPOCHBI HA OJHUX M TEX K€ MPHUHIIMIIAX - CTaHJApPTH30BaHa Mpolieaypa Ouore-
CTUPOBAHMUSI, KyJIbTUBUPOBAHUS TECT-OPTaHU3MOB, TIOCKOJIbKY B ['O0CpeecTp BKIIFOUEHO €I1e SIBHO HEIOCTATOYHOE YHUCIIO0 METOIUK OUO-
TECTUPOBAHMS, JUISI HCIIOJIB30BAHUS MPU OCYLIECTBIEHUH IOCYJAPCTBEHHOIO W MPOU3BOJICTBEHHOTO 3KOJOTHYECKOTr0 KOHTPOJIS Kade-
CTBa MPUPOHBIX U CTOYHBIX BOJI JOMYCKAIOTCS METObI OMOTECTUPOBAHMUS, H3JI0KEHHBIC B HOPMAaTUBHOM JIOKyMeHTe ""MeTomndaeckoe
pPYyKOBOACTBO, 1o OuorectupoBanuio Bojabl. PJ[ 118-02-90" (I'ockomuter CCCP no oxpane mpuponbi, M., 1990). lanHoe pyko-
BOJICTBO SIBJISIETCS HOPMATUBHBIM JJOKYMEHTOM Kak JJIsl TPUPOIOOXPAHHBIX OPTraHoOB, TaK U JIJIsi BOJIONOJIb30BaTee. B kauecTBe Ouo-
TECTOB MpeaiaraeTcs mo fanHomy P/l ucnonib30BaTh ruipOOMOHTHI PA3JIMUHBIX CUCTEMATHUYECKUX TPYII: BOAOpOCTU — Scenedesmius
quadricauda, Chlorella vulgaris; 6ecno3BoHouHble — Daphnia magna, Ceriodaphnia affinis, peiObl — Poecilia reticulata Peters,
Brachy-danio rerio Hamilton-Buchanan. Bxtouennsie B PJ[ 118-02-90 meToap! nommyckaroTes AJ1sl UCIIOIb30BaHUs JI0 BHECEHUS UX B
I'ocpeectp.

MeTtonpl 6MOTEeCTUPOBaHUS, PEKOMEHI0BAHHBIE ISl TOCYIAPCTBEHHOTO IKOJIOTMYECKOT0 KOHTPOJIS IPUBEACHBI B Ta0I. 5.1.

Pesynbrarel OnoTecTpOBaHUsl, KaKOi Obl METOJUKOW OHHM HE OBLIU TMOJYUYEHBI, TOJKHBI COMPOBOXKIATHCS PE3yJIbTaTaMH TUJI-
POXMMHUYECKHUX aHAJIM30B KauyecTBa MCCIIEyeMOW BOJIbI, HE CUUTAsl 005S3aTeNbHO MPEACTABISIEMBIX TAHHBIX O TEMIIEpaType, CoaepKa-
HUU PACTBOPEHHOTO KHCIopoaa U pH, uamepseMspIx B poliecce OMOTeCTUPOBAHUS.

metpornorun uM. [I.11. Merneneesa (198005, r. C Ilerepbypr, MockoBckuii mpocnekt, 19), BHUU merponorudeckoit cxyx0s! (117965, r. MockBa, AnnpeeBckas Hab., 2, Ten. (095) 437-
3701, 437-5577) u corimacoBaHbl B [ JIaBHOM yTIpaBIIEHUH aHATUTHIECCKOTO KOHTPOIS M METPOJIOTHIECKOTO O0CCIIEYeHHUsT PUPOIOOXPAHHON NeATeNsHOCTH mpH [ ockomakonoruu PO u
I'maBHbIM MeTposiorom I'ockomakonorun P® u yreepxaensl B 'ockomakonoruu PO.



C noMoripio ruipoOrOIOTUYECKOTO aHaIu3a MOA0OHBIX OPraHM3MOB aKTHUBHOIO MJIa MPOU3BOAMUTCS OLIEHKA 3(P(GEKTUBHOCTH PabOThl OYHCT-
HBIX COOPYKEHUH.



MeTtoanl 6I/IOTeCTI/IpOBaHI/Iﬂ, PEKOMECHI0BAHHbIC
JIA TOCYTAPCTBECHHOI'0 3KOJIOIMYIE€CKOI0 KOHTPOJIA

Taomuna 5.1

Meroa OMOTECTUPOBAHUS TecT-oprann3msl Kputepun Tokcuunoctu Ob6mactu Cpencrtpa
TIPUMEHEHHUSI V3MEpPEHUI
OmnpeneneHne TOKCHUYHOCTH Daphnia magna CwmeptHocTh 50% 3a 96 u (octpas|[loBepxHOCTHBIE, IIPUPOJHBIC

BOJIBI TIO KU3HEIEATEIIbHOCTH
nadHui

TOKCUYHOCTh). JlocToBepHOE CHU-
JKeHue 1iogoBUTOCTH 3a 30 CyT. B
CpPaBHEHHUHU C KOHTPOJIEM (XpOHUYE-
CKasi TOKCUYHOCTB)

MPECHBIC, CTOYHBIC U OUUIIICHHLBIC
CTOYHBIC, TPYHTOBBIC, IHUTHLCBBLIC
BOJbI

OmpeneneHne TOKCUYHOCTH Ceriodaphnia affinis CwmeptHocts 50% 3a 48 4 (ocTpas To xe
BOJIBI 110 KU3HEACSITETbHOCTU TOKCHUYHOCTh). JlOCTOBEpHOE CHHU-
uepuoaadHmit JKEHHE IUIOJJOBUTOCTH 3a 7 CyT. B
CPaBHEHHMH C KOHTPOJIEM (XpOHUYE-
CKasl TOKCUYHOCTb)
Omnpenenenne TokcuyHOCTH | JIMOpUIN3U-pOBaHHBIE MyTaHT- [I3MeHeHne WHTEHCUBHOCTH OKpa-|[loBepxHOCTHBIE, npupoanbie| Kommnekt "Toxy-

BOJIbl, TIOYB W JOHHBIX OTJIO-
KEHUH 1o (pepMeHTaTUBHOMN
AKTUBHOCTH OaKTepUid

Hble OakTepuu Escherichia coli

IMBAHUS UCCIIETYEMOU CPEeIbl

IMPECHBIC, CTOYHBIC U OUYUIIICHHBIC
CTOYHBIC, TPYHTOBBLIC. NHUTHLCBBLIC
BOJAbI, BOJHBIC BBITAXKU M3 I10Y-
Bbl 1 JOHHBIX OCaJKOB

kit"

OnpeneneHne TOKCUYHOCTH
BOAbI II0 HHTHU 6I/Ip0BaHI/IIO
TeMIa pocTa BOJOpOCen

Chlorella vulgaris, Scenedesmus

quadricauda

HN3MeHEeHNEe 4YHCICHHOCTH KIICTOK

Bojlopociie 3a 96 u skcno3uuuu
(ocTpasi TOKCHYHOCTH). V3mMeHeHune
YHCJIEHHOCTU BoJopociel 3a 14
CYT. (XpOHWYECKAsi TOKCHYHOCTB)

[ToBepxHOCTHBIE, MIPUPOIHBIE
MIPECHBIC, CTOUYHBIE U OUUILEHHBIE
CTOYHBIE BOJIbI

OrnpezenieHne TOKCUYHOCTH
BOJIBI TI0 YKHM3HEICSTEIbHO-
ctu gadHui

Daphnia magna

CmeptHocTh 50% 32 96 u (ocTpas
TOKCUYHOCTH). [locToBepHOE CHHU-
JKE€HHUe 11010BUTOCTH 3a 30 cyTOK
B CpPaBHEHHH C KOHTpoOJEeM (Xpo-
HUYECKasi TOKCUYHOCTBD)

[ToBepXHOCTHBIE,  TPUPOJHBIE
IIPECHBbIC, CTOYHBIE U OYHILECH-
HbIE CTOYHBIC, TPYHTOBBIC, IIH-
THEBBIE BOJIbI




Meton 6uoTecTUpOBaHUS TecT-opranusmsl Kpurepuu TokcuyHoctH Ob6nactu Cpencrtsa
IPUMEHEHHUS U3MepeHuit
OnpeneneHre TOKCUYHOCTH Ceriodaphnia agginis CwmeptHOCcTh 50 % 32 48 u (ocTpast | [loBepxHOCTHBIE,  IPUPOJHBIE
BOJIbI 1O KHU3HEJESTEIbHO- TOKCHUYHOCTh). JIOCTOBEPHOE CHU- | IPECHBbIE, CTOYHBIE M OYMILECH-
CTH LepuogapHuit JKEHUE IJIOJJOBUTOCTH 3a 7 CYTOK | HbIE CTOYHBIE, TPYHTOBBIE, IH- _
B CPaBHEHUM C KOHTPOJIEM (XpO- | TheBbIE BOJbI
HUYECKAasi TOKCUYHOCTB)
Omnpenenenne TOKCUYHOCTH | JInodgumesupoBanHble MyTaHT- | MI3MeHeHHe okpaliuBaHus ucciie- | [IoBepXHOCTHbIE,  NPUPOJHBIE
BOJIbI, TIOYB U JIOHHBIX OTJI0- | Hble OakTepuu Escherichia coli | nyemoii cpeast IIPECHBIE, CTOYHBIE U OYMILECH-
KEHUH 10 (hepMEeHTATUBHOM HbI€ CTOYHBIE, I'PYHTOBBIE, IH-
AKTUBHOCTH OaKTepHii ThEBbBIE BOJIbI, BOJHBIE BBITSKKU Kommiexr
W3 IIOYBBI U JJIOHHBIX OCaJKOB "Toxykit"

Onpenenenre TOKCUYHOCTH
BOABl MO HMHTUOMPOBAHHIO
TeMIIa pocTa BOAOPOCIEH

Chlorella vulgaris, Scenedesmus
guadricauda

N3meHenne 4nCIEHHOCTH KJIIETOK
BOJIOpOCIel 3a 96 4 sKCHo3uIuu
(octpast TOoKCcMYHOCTH). W3meHe-
HUE€ YMCIEHHOCTH BOJIOpOCTEH 3a
14 cyTok (XpoHHYECKas TOKCHY-
HOCTb).

[ToBepxHOCTHBIE,  TPUPOJIHBIE
MPECHbIC, CTOYHBIE U OYHILECH-
HbBIE€ CTOYHBIE BOJIbI

OnpeneneHre TOKCUYHOCTH
BOABI II0 KU3HCACATCIBbHO-

Poecilia reticulata Peters miu
Brachydanio rerio Hamilton

CwmeptHOCcTh 50 % 3a 96 4. [lo-
CTOBEPHOE CHUKEHUE ILIIOJ0BUTO-

[ToBepxHOCTHBIE,  MPHUPOJHBIE
MIPECHBIE, CTOYHBIE M OYMIICH-

CTH PHIO Buchanon ctu 3a 30 CYTOK SKCIO3UIIUN HEIE CTOYHBIE BOJEI

OmnpeneneHre TOKCUYHOCTU Wudysopun Xemotakcuueckass peakuust (xe- | [loBepxHoctHble,  npupoassie | IIpu6op "buore-
BOJBI 1O XEMOTAKCHUYECKOM Paramecium MOTAKCHC) MIPECHbIC, CTOYHBIE U OYMIIECH- crep"
peakuuu HHPY30pHuit Caudatum HbIE CTOYHBIC, T'PYHTOBBIC, IIH-

TBCBBLIC BOAbI, BOJHBIC BBITAXKKHU
M3 IOYBbI U JOHHBIX OCAJAKOB




5.3 TexHOJ10TUN HHCTPYMEHTAJIBHOI0 OMOTECTUPOBAHMS

OT10op u xpa"nenus npood. [Ipu ocynecTBIEHNN TOKCUKOJIOTMYECKOr0 KOHTPO-
7l Ka4ecTBa NPUPOAHBIX U CTOYHBIX BOJ TpeOyeTCs, MPEXae BCEro, 0ToOpaTh U MoA-
roToBUTh NPOOKI. [IpoOONOAroTOBKa CYIIECTBEHHO BIIMAET HA Pe3yJbTaTbl OMOTE-
ctupoBanus. [IpenBapurenbHas MOAroToBKa K 0TOOPY MpoO U BBHINOIHEHUIO OMOTe-
CTUPOBAHUS JOJKHA 00ECIeunBaTh MOJATOTOBKY MOCYAbI, MPOOOOTOOPHUKOB, MECTa
XpaHEeHUsI OTOOpPAaHHBIX MPOO, a TaKXKe MOATOTOBKY paboyero mecra st 00paboTKu
JOCTaBIICHHBIX B JIA0OPAaTOPHIO IPOO U MCCIECOBAHUS X HA TOKCUYHOCTb.

Bce nporeaypsl npeaBapuTeIbHON MOATOTOBKHU JOHKHBI UCKIIIOUUTD TMONaja-
HUE TOKCHUYHBIX, OPraHUYECKUX M KaKUX-TUOO IPYrUX BEIIECTB B HCCIEAYEMYIO
Boxy. ITocyna s orbopa mpo6 He JoJDKHA ajacopOupoBaTh 3B, U3MEHSSI TEM CaMbIM
cocTaB uccienyeMoi Bojbl. OOBIYHO HUCIIONIB3YETCSl MOCYAa U3 IUIACTHKA, a MPU Ha-
JUYMU B BOJIe HE(TH, yrIeBOIOPOAOB, MOIOIIMX CPEACTB U MECTULIUIOB HCIOJIb3Y-
10TCs 0aHKH U3 TeMHOTO cTekiIa. Cocysl 1y1st 0T00pa Mpod JOKHBI OBITH YETKO MPO-
MapkupoBanbl. [locyna nist mpob6ooTOopa 1 OMOTECTUPOBAHUS OJKHA OBITh XUMHU-
yeckn 4yucTod. OHa MPOMBIBAETCS CMEChIO OMXpoMara Kajausi U CEPHOW KHUCIOTHI
(XpoMOBOH CMECKIO), 3aT€M TIIATEIbHO BOJOMPOBOIHON BOJOH, a 3aTreM 3—4 pasa
TUCTUUTMpOBaHHOM Bojoi. [locymy st or6opa mpod cymaT Ha BO3ayXe, a UCIOJIb-
3yeMylo il OMOTeCTHpOBaHUA (32 MCKIIIOUEHMEM MEpPHOM) cyliaT B CYHIMJIBHOM
mkadgy npu 160 °C B reuenue 1 yaca. He pa3pemaercs mojib30BaThCsi CHHTETUYECKH-
MU OBEPXHOCTHO-aKTUBHBIMU BEIIECTBAMU U OPraHUYECKUMU PACTBOPUTEIISIMHU.

XYUMHUYECKH YUCTasi TOCY/Ia JUIsl OMOTECTUPOBAHUS JIOJDKHA XPAHUTHCS C 3aKPHhI-
THIMHU CTEKJITHHBIMU MPUTEPTHIMHU MPOOKAMH WJIM 3aBUHUYMBAIOIIMMHUCS KPBIIIKAMU B
3aIUIIEHHBIX OT MBUIM SNIUKAaX Ja00paTOPHOTO CTOJIA WMJIM Ha 3aKPBITHIX MOJIKAX,
cTeJIaXxax ! T.II.

Bces rps3nas nocyzaa nmocie ot0opa npo0 U NpOBEIEHUS aHAIM30B JOJIKHA MO~
BEprarbCs CTEPUIIM3ALMY KUIITYEHUEM B TeueHue | yaca.

[Ipu oTOOpe MpUPOAHBIX BOJ JIOMYCKaeTcss 0TOOp pa3oBoi mpoObl. CTOYHBIE
BOJIbl XapaKTEPU3YIOTCSI HEMTOCTOSIHHBIM COCTaBOM, YTO 3aBUCHUT OT X0J1a TEXHOJIOTH-
YEeCKOTo Ipoliecca Ha MPEANPUATHSIX, TEPUOJIUYECKA BO3HUKAIOIIUX MOBBIIICHHBIX
00BEMOB UCIIOIB3YEMOU BOJABI B OBITOBBIX LIENSAX U T.J., IOITOMY OJHOKPATHOTO B3sl-
TUS IPOOBI AJIs1 UCCIIEAOBAHMS TOKCUYHOCTH CTOYHBIX BOJ HEJIOCTATOYHO.

[Iporpamma otGopa nmpo6 JA0mKHA OBITH MOJATOTOBIICHA TAaK, YTOOBI 0OECIICUNTD
UX PEIpPE3eHTaTUBHOCTb.

Jlis moy4yeHus! JaHHBIX, 00JIee MOJHO XapaKTePU3YIOMIUX UCCIeAyEMYI0 CTOY-
HYIO BOAY, HEOOXOIMMO aHAIM3UPOBATh CPEeIHUE MPOObI, 0TOOPAB B TEUCHHE CMEHbI
WIM CYTOK Y€pe3 ONpPENEJIEHHbIE POMEXYTKH BPEMEHH, KaK IPABUIIO, KAXAbIA Yac.
Bb100op KosinyecTBa HEOOXOAUMBIX NOPLUHUI IETAI0T H CTATUCTUYECKOTO aHAIM3a WM
OMbITA MIPOBEJIEHUS KOHTpOIs. YacToTa 0TOOpa mpoO MOXKET ObITh YMEHBIIIEHA, €CIIH
€CTh YBEPEHHOCTh B HE3HAUUTEILHOM KOJIeOaHuu cojiep:kaHusi 3B B cTouHOM BOJIE B
TE€YEHUE CYTOK.

JlormycTuMoe MUHUMAJIBHOE KOJIMYECTBO OTOMpPAEMbIX MPOO AJIs CIAEAYIOIIETO
CMEIIeHUs] — TpHU, C UHTEpBAJlaMU MEXJy oTOOpamu He MeHee vaca. lIpu orbOope
po0, X XPaHEHUHU U TPAHCIIOPTUPOBKE CIIETyeT PYKOBOJCTBOBATHCSA TPEOOBAaHUSIMU



UCIOJIb3YEMOW METOJMKH OMOTECTUPOBAHHUSA, a TaKKe TPEOOBAaHUSMHU JOKYMEHTOB,
JEHCTBYIOUIMMU B cucTeMe ['0Cy1apCTBEHHOIO 3KOJOTHYECKOI0 KOHTPOJIS.

O0beM npoObI A UCCAeA0BaHUS HA TOKCUYHOCTD OINPEENIEH B MPUMEHIEMON
METOJMKE OMOTECTUPOBAHUS, HO OH B JIOOOM cilydyae JOJDKEH ObIThb B JIBa pasa
0oJbIIe TPEOYEeMOro JUisl XpaHeHHs 1y0JiMKaTa mpoObl 10 KOHUA HNpoUeaypbl OnoTe-
CTUPOBAHHSI.

s orbopa TiIyOMHHBIX MPOO BOJIBI U3 03€p, BOAOXPAHUIIUII, PEK CIEAYET HC-
M0JIb30BaTh OaToMeTphl cucTeMbl MomyaHnoBa, Pyraepa CkagoBckoro-3epHosa. Ot-
OOp JOHHBIX OCAJKOB MPOU3BOJUTCS MPHU MOMOIIU AHOUEpHaTesield 00JIerYeHHbIX MO-
nereu, HanpuMmep, cucreMsl [lerepcena, bepmxka.

st or6opa npo6 ¢ riyOunbl He Gonee 0,5 M HUCMONIB3yeTCS C MPUBI3AHHOM
MPOOKOH, KOTOPYIO MOMEMIAIOT B QYyTIAp WM MpoOOOTOOPHUK ¢ rpy3oM. DyTisp
CHA0XEH NeTIe, K KOTOPOM NPUBS3BIBAIOT BEPEBKY C OTMEUYEHHBIMH OTpPE3KaMH,
YKa3bIBAIOIUMU [IyOUHY norpyskeHusi. Ha tpebyemoii rimyOuHe ¢ moMOIIbi0 IpUBsi-
3aHHOH K TPOOKE BEPEBKU BBIIEPTUBAIOT MPOOKY U3 ropia OyTeutu. [locne 3anomne-
HUs OyTHUIM BOJOM (Ha MOBEPXHOCTH BOJ SABJISIFOTCS ITy3bIPbKM BO3/lyXa) €€ MOJHHM-
MaroT Ha MOBEPXHOCTb.

[IpoObI NUTHEBOI M CTOYHOW BOJBI OTOMPAOTCS MPOOOOTOOPHUKOM OOBEMOM
500—700 cm’.ITpoObI MUTHEBOM BOJBI OTOMPAKOTCS M3-TI0]] KPaHa MOCIE S-MHHYTHO-
ro 1IBa, KpaH aHTUCENTUYECKOW 00padOTKe He mojBepraercs. AKTUBHBIN XJIOpP, HC-
MOJIb3yeMbIH N7l 00e33apa’KMBaHUs MUTHEBOW BOJBI, SIBIISAETCS TOKCUYHBIM Bellle-
CTBOM, IIO3TOMY Tiepel OMOTECTUPOBAHUEM €r0 CIEAYeT YJAIUTh OTCTAUBAaHUEM HE
MeHee 12 yacos.

OT60p IpUPOIHBIX BOJ CIAEAyEeT MPOU3BOJIUTH B MECTaX HAaUOOJBILIEro IepemMe-
IMBaHUS ¢ TIIyOuHsI 0,5 M.

OT60p P00 CTOYHOM BOABI MPOU3BOIUTCS M3 KOJJIEKTOPA B MECTax, 00ecTeun-
BAIOIIMX MHTEHCUBHOE NEPEMEIIMBAHUE BCErO MOTOKA TaM, IJ€ TBEPAbIC YaCTHILIbI
paBHOMEPHO pacnpeneneHbl. Ecau Boma crekaer yepe3 BOAOCIUB, MPOOy MOYKHO
OpaTh HEMOCPEJICTBEHHO U3 Majawnieit ctpyu. PazHooOpasue ycioBHil CIyCKOB
CTOYHBIX BOJ OT Pa3HbIX MPEANPUITHI U OUYUCTHBIX COOPYKEHUU JOBOJBHO BEJIHUKO,
MIOATOMY B KaXKJIOM KOHKPETHOM Cilydae oTOOp Mpood cieayeT Mpou3BOIUTh, COOOpa-
3ysICb C MECTHBIMU YCIIOBUSIMH.

Ha ouncTHBIX coopyXeHHsIX 0TOMpaTh MPOOKI CIEIYET JO CUCTEMBbI XJIOpPUPOBa-
Hus. Ecii HeoOXoIuMo NpoaHaIu3upoBaTh KAYECTBO CTOUYHBIX BOJI MOCIE XJIOPUPO-
BaHMUsI, CBOOOJIHBIN XJIOP CIIEYeT MPEABAPUTEILHO YIAIUTh OTCTAUBAHUEM MPOOKI C
OTKPBITOW KPBILIKOW npu TemnepaTtype oT +2° no +4 °C He meHee, yem 12 yacos.

[Ipu B3siTHM TIPOO W3MEPSAIOT TemIepaTypy BoAbl. JlJis 3TOro HCMONb3YIOTCS
tepMoMeTphl ¢ 1ieHoi genenust 0,1 °C. [Ins ompenesieHUs: TeMIlepaTypbl HA MECTE
B3ATUs IPOOBI 1 M’ BOJIBI HAJMBAIOT B CKIISHKY, HYDKHIOK 4acTh TEPMOMETPA CIPY-
JKAIOT B BOJly U U€pe3 5 MUH OTCUMTHIBAIOT MMOKA3aHUs, JE€PKa €ro BMECTE CO CKIISIH-
KOW Ha ypoBHe rna3. Tounocts onpenenenns £0,5 °C.

[Ipu oT6Ope mpoObI cocTaBsAeTCA TPOTOKON MO YTBEPKIEHHON QopMme, B KOTO-
POM yKa3bIBaeTcs 11ej1b TPo000TOOpa, YUCII0, BpeMs, MECTO 0TOOpa MpoOkI, TEMIIepa-
Typa BOJbI, MpeAnojaraeMble 3arpsasHsionye Bemecrsa, Homep npoosl, ®.MN.0. ort-
Ooupasmiero. Ha OyTbUIb HaKJIEMBAETCS 3TUKETKA C yKa3aHUEM HoMepa MpoObl, MecTa
U 1aThl oTOOpAa.



OtoOpanHbie MPOOBI HATTMBAIOT, MPEABAPUTEIIHLHO OTIOJACKUBAsT OTOUpPaEeMOil BO-
7o, B OaHKK WK (DIaKOHBI. 3aMOJHSIOT MX J0 KPaeB W 3aKphIBAIOT 0€3 Iy3bIpei
BO3MlyXa NpUNUIN(GOBAHHBIMU CTEKISSHHBIMH MPOOKaAMU WM TOJUATUICHOBBIMH
KpbIkaMu. [1o/1 MONMMATUIIEHOBBIE KPBIIKU TOIKIAABIBAIOTCS MPOKIAIKU — Tedito-
HOBBIC WJIM U3 allOMUHKEBOH (Gonbru. [IpoOsl yakoBBIBAIOTCS B AEPEBSIHHBIC SIUKH
JJIs TIEPEHOCKH TIPOO M MPOKIIABIBAIOTCS OyMaroi Wiy BETOIIbIO. TpaHCIOPTHPYIOT
npoObl, HE MOABEpras X BO3JCHCTBHUIO CBETA.

[Ipu oT6ope mpob ciemyeT codmoaaTh TEXHUKY Oe3omacHOCTH. Ha KpyIHBIX BO-
JOTOKAaX M BOJIOEMAx ClieyeT COOJII0aTh HABUTAIIMOHHBIE MpPaBUia U MpaBUiia dKC-
TUTyaTaluy UCTIOIb3yEMOTO CY/JIHA.

[TocTostHHBIE MeCTa KOHTPOJIS CJIEYyET BHIOUPATh B MECTaX, KOTOPbIE ObUIH ObI
JIOCTYITHBI B JIF000€ BpeMs.

[Tpu or6Gope mpod BOABI €O JibJla HEOOXOAUMO OTMEYaTh YYaCTKU, U TOJIIUHA
Jbja enie Mana, B mecte or0opa J0KEeH HaXOAUThCA JEPEBSIHHBIN IIECT WK OpyC.

Ha o4ncTHBIX cOOpyXEeHHUIX OTOOP MPOO OCYIIECTBISIETCA B CIELMAIBHO TPEI-
HA3HAYCHHBIX MECTaX, MAPKUPOBAHHBIX U OCBEIIAEMBIX B TEMHOE BpPEMsI TOK.

OT60p nMpod BOABI MPOU3BOAUTCA OPUTaZOi, COCTOSALIEH MUHUMYM U3 JBYX 4e-
JIOBEK.

[lepen pabGoToit Opuraga J0JKHA OBITH MPOMHCTPYKTUPOBAHA O MEpax IMpeJio-
CTOPOXXHOCTH TMPH BBHIMIOJTHEHUH MPOTPAaMMBbI pabOT B 3aBUCIMOCTH OT MecTa 0TOopa,
KJIIMMAaTUYECKUX YCIIOBUH U T.JI.

Heobxoaumo ananu3upoBaTh mMpoObl TOTYAC ke mociie orbopa. Ilpu miurens-
HOM XpaHEHUHU MPoO0 B XUMUYECKOM COCTaBE€ BOJIbI MOTYT MPOUCXOJUTHh 3HAYUTEIb-
HbIe U3MEHEHUS], YTO MOXKET CKa3aThCsi M Ha TOKCUYHOCTH BOABI. B cBsA3M ¢ TeM, uTo
IPUMEHEHNE XMMHUYECKUX KOHCEPBAHTOB HEIOIMYCTUMO, OMOTECTUBAHUE MPOO BOJBI
IPOBOJST HE MO3/Hee 6 4acoB mocie ux oroopa- [Ipy HEBO3ZMOKHOCTH NMPOBEACHUS
aHaJIM3a B YKa3aHHbBINA CPOK MPOOBI BOJBI oXJaxaarT +2+4 °C. XpaHuTh npoOsl npu
JAaHHOM TemmepaType cieayeT He Oomee 24 Jaca mocie 0Toopa. B UCKIIIOUUTENBHBIX
cilyyasx jgomyckaercsa 3amopaxkuBanue mpod (-20 °C) u ux XpaHeHHE JI0 JIBYX He-
Jeb, OTHAKO CIIeyeT OMHHUTH, YTO TOCJE Pa3MOPAKUBAHUS TOKCHYHOCTH BOJBI MO-
’KEeT U3MEHUTHCA.

B ciywae mpeamomaraeMoro 3amMOpaskMBaHHUs MPOOBI, TIPU €€ OTOOpe CleayeT
3aMoJHATH COCY/bI MOJHOCTHIO, YTOOBI M30ekaTh X pa3pbiBa. Ee mpoObl Tpedyercs
OTCTauBaTh WU (PUIBTPOBATH, TO (PUIBTpAIUs U OTCTAMBAB JIOJKHBI MPEIIECTBO-
BaTh 3aMOPAXKUBAHUIO.

[Ipu HanMuuMU B CTOYHBIX BOJAX KPYIMHOJIUCIEPCHBIX BKIIOYEHHN HEO0OXO0IMMa
bunbTpanus mpoOsl Yepe3 00e330JIeHHbIe (PHIIBTPBI, HanboJIee TOPUCTHIE OENTYI0 HIIN
KpacHYIO JIEHTHI (HEIOMyCTUMO HCIIOJIb30BATh CHUHIOIO JICHTY, TaK OHAa 3aJIepP>KUBAET
KOJUTOMJTHBIE BEIIECTBA, YTO 3aHIKAET Pe3yIbTaThl OMOTECTUPOBAHNUSA).

[Ipuponnbie Boabl GUIBTPYIOT Yepe3 CTEKISHHBIC (PHIBTPHI C TUAMETPOM TIOP
3,5 MkM. [l 0cBOOOXKAEHUSI OT KPYNHBIX MIPUMECE BMECTO MpoLeaypbl (GuibTpa-
IIUU TPOOKI JOMYyCKAETCsl €€ OTCTauBaHWE B TeYCHHH | daca ¢ MocienyromumM cudo-
HUPOBAaHUEM >KHUIKOCTH HaJ OTCTOeM. [ pyHTOBBIE BOJABI MpeABapUTEIHHON oOpa-
0OTKe HE MOBEPTaIOTCSI.

[Ipu OMOTECTUPOBAHUH MOYBBI WM JOHHBIX OTIOKEHUUA HEOOXOAUMO MOJr0TO-
BUTH BOAHYIO BBITSKKY, JIJISl YEro MOYBBI (JOHHBIE OCAJIKH ), OTOOpAaHHbBIE C TEPPUTO-



puii, KOTOPhIE HEOOXOAUMO MPOKOHTPOIUPOBATH HA TOKCUYHOCTh, OCBOOOXKIAIOT OT
KOpPHEW, KPYIIHBIX TOCTOPOHHUX YaCTHUIl, TOMOI€HU3UPYIOT B MOYBOU3MENIBUUTENE U
MOMENIAIOT B YHCTYIO CTCKISIHHYIO TIOCYZy. BBIIEpKUBaIOT B CyIIMJIBHOM IIKady
nipu temreparype 105 °C B Teuenue 1 daca u mocne oxyaxXJAeHUsI HABECKY B3BEILINBA-
10T. J{ns OnoTtectupoBanust 6epyT 1 4yacTh BBICYLIEHHOW MOYBBI (JOHHBIX OCAJKOB) U
4 yacTu KyJbTHUBAlIUOHHOW BOJIbl. BCTPSAXMBAIOT MOTYUYEHHYIO CMECh B TEUCHHUE JBYX
4acoB Ha armapare JJisg BCTPAXUBAHUS KUIAKOCTH, rocie 30-MUHYTHOTO OTCTauBaHUS
U cu(OHUPOBAHUSA OCAJOYHON KUJIKOCTHU OHa (UIBTPYETCS uepe3 OyMaKHBIM
bunbTp (6enasi, KpacHas JICHTHI).

[Ipo6a BoaBI, mOAIEkKAIIAS OMOTECTUPOBAHUIO, HOJKHA UMeTh pH 6,5— 8,5;
eciii pH mpoObl BBIXOAMT 3a YKa3aHHBIE MPENEibl, MOJKUCICHUE OCYIIECTBIISIIOT
10%-n1b1M pactBopoM HCI, noamenaunBanue — 10%-ubim pactBopom NaOH.

BPlOl/ll-l)ll/ll(aTﬂpbl SCMHeTpﬂceHI/lﬁ H BYJKAHUYIECCKUX l/l?.Bep)KeHPlﬁ

MHorue pacTeHus CIiocOOHBI YyBCTBOBAaTh MaJICHIINE U3MEHEHHUS IEKTPOMArHUTHOTO M CEHCMHUYECKOTO I10-
Jiel 3eMITH 1 Ta30BOTO COCTaBa €€ aTMOC(EpHI.

V3meHeHMs1 HaNPsDKEHUH M Kak clielIcTBHE Ae(U3UKALUI B MECTaX TEKTOHMYECKUX Pa3IOMOB IIPHUBOIUT H3-32
nbe303ddexra K I3MEHEHUIO 3JIEKTPOMArHUTHOTO MO 3eMIIM. DTH SBJICHHS, a TAK)Ke CEHCMOaKyCTHYECKOE U YJIbTpa-
3BYKOBBIC I10JIA, HE OINYHIA€MbIC YCJIOBEKOM, HO ABJIAIOIIUCCA MPEABCCTHUKAMU SCMHeTpﬂceHI/Iﬁ 1 BYJIKAHUYECKUX U3-
Bep)KeHI/Iﬁ OKa3bIBAIOT 3aMETHOC BJIMAHUEC HA PACTCHUA.

Tak LBETOK KOPOJIEBCKOM MPUMYJIbl, PACTYLMH Ha CKJIOHAX BYJKAHOB OCTpOBa SIBa, paciyCKaeTrcsi TOJIbKO B
MIPeAJBEPHH U3BEPXKEHUS BylKaHa. JIaHHBIN (aKT CBA3aH C TEM, YTO BO3HHUKAIOIIEE HAKAHYHE U3BEP)KEHUA YIbTPA3BY-
KOBOE I10JI€ YCKOPSIET ABM)KEHHE IIMTATEIbHBIX COKOB 110 KallMJUIIpaM U BECh Mpoliecc 0OMeHa BENIECTB pacTeHNUSI.

Koponesckyto npumyny B MHIOHE3MH, Tak M Ha3bIBAIOT — IBETOK M3BEPKEHHUI», «IIBETOK Pa3pyLICHUI»,
«IBETOK CMEPTH». 3aBH/EB PACIBETIINH IBETOK 3TOr0 3aMEYaTeIbHOr0 PACTEHUS] OOMTATEN! JIEPEBEHb, PACIIOIOKEH-
HBIX Y IOJHOXHUS BYJIKaHa, TOKUAAIOT CBOM JIOMa M yXOJAT B Oe30IacHbIe MecTa.

IIpurorosJienue pa3daBJieHM i HCCJIelyeMbIX BO/I. [Ipouenypa
MIPUTOTOBJICHUS pa30aBICHU HUMeeT psAll crnenudUuueckux OCOOEHHOCTEH, KOTOphIE
CJIelyeT Y4YWUThIBAaTh, YTOObI HE JOMYyCKAaThb OIIMOKM KakK TNpHU MPUTOTOBIECHUU
pa30aBiieHHH, TaK U B NOCIEAYIOUMX pacyeTax. B 3aBUCHUMOCTH OT MCHOJIB3yeMOU
METOJIUKHA OMOTECTUPOBAHUSA JJIsl MPUTOTOBICHUS Pa30aBIIEHUN HCCIEIyEMbIX BOJ
UCIOJIB3YEeTCSl  UCTWIIJIMPOBAHHAs WJIM KyJbTUBAlIMOHHAs  (JI€XJIOpUPOBAHHAs
BOJIONPOBO/IHAA) Boja. [lepen mpurotoBieHneM HEOOXOIMMBIX pa30aBIeHU BO Jis
UCCJIEIOBAHMS TPEABAPUTEIBHO MOATOTABIMBAIOT COOTBETCTBYIOIIEH €MKOCTH
nocyay, B KOTOpPOW OyAyT TOTOBHUTH pacTBOphl. OO0bEeM HCHOIB3YEMOW IMOCY/IbI
J0JbKeH Ha 1/3 mpeBbimaTh HEOOXOIUMBIM 00BEM MPUTOTABIMBAEMOTO pa30aBiIeHUs
UCCJIETYEMBIX BOJI.

[lepen mpuroToBiieHHEM pa30aBICHUI HYKHO MOATOTOBUTH IO BO3MOXKHOCTH
7IBa OJJMHAKOBBIX COCYy/a: OJMH Ui pa30aBieHus1, a Apyrou AJis XpaHEHHs pacTBOPa
(MOKET CIIy4uTbCsl, UTO B OJIMIKANIIIUE Yachl MPOLEAYyPY OMOTECTUPOBAHUS B OIIpeie-
JIEHHOM pa30aBiieHnHu HeoOXoIuMo OyAeT MmoBTOpUTh). Kak BO Bpemsi MpUrOTOBIIE-
HUS pa30aBJIeHUH, TaK U MPU UX XPaHEHUM OYTBUIM WIN JIpyrasi HocyAa 00s3aTelnbHO
JOJDKHBI OBITh 3aKpBITHl IPEIBAPUTEIBHO MOJOOPAHHBIMU IPOOKaMU U CHAOXKEHBI
HAJIUCSAMU O IPUTOTOBJIICHHOW KOHLEHTpalUU HccileqyeMblx BoX. IIpurorosieHune
pacTBOpOB, pa30aBiICHUM, MpOBEACHUE OMOTECTUPOBAHUS BBINOIHAIOTCS IMPU KOM-




HATHOW Temmeparype. TemriepaTypa ucciaeayeMoi BOAbl JOJKHA ObITh TakKe JOBe-
JIeHa 0. KOMHATHOW TeMIIepaTyphl TIEpe]l MPUTOTOBICHUEM pa30aBICHIH.

[IpakTrueckn Bce METOIUKH OMOTECTHPOBAHUS TPEOYIOT MPEIBAPUTEIHHOTO
OCBOOOK/ICHUSI CTOYHBIX BOJ OT KPYIMHOUCIIEPCHBIX BKJIFOUEHUIN U B3BEILICHHBIX BeE-
niecTB. JlJi1 MpUTroTOBIEHUSI HEOOXOAUMBIX pa3z0aBiIeHUN OepyT ompelereHHbIe, OT-
MEpEHHbIE MEPHOM MOCYI0M, 00bEMBI HCCIEAYyEeMON U pa3daBIsitoniel KuakocTeil. B
KaueCcTBE MEPHOM MOCYIbI I 00bEMOB MeHbIIe 50 cM’ UCIIOB3YIOTCS IIUIETKHU, IS
00beMoB Ooiee 50 cm’ — MepHble MIMHAPEL. CTOYHAs BOJA HA BBIITYCKE B BOJOEM
pasbasnsercs ¢ kodddunuentom paszdasienus 0,3; 0,5 (ecnu He U3BECTHBI €€ TOKCH-
YECKHE CBOMCTBA) M TECTUPYETCS B nepBUYHOM ucnbiTanuu rpu 100; 50; 12, 5; 6, 25;
3,1; 1,5%-H0#1 KOHLEHTpALMK CTOYHOW BOJbI. ECliM npeaBapUTesIbHO U3BECTHO, YTO
CTOYHAs BOJIa OYEHb TOKCUYHA, a TAKKE €CIIU 3TO MOKHO MPEANOJIOAKUTh MO TaHHBIM
TUAPOXUMHUYECKOTO HUCCIEA0BaHUSA, UCCIEAYEMbI€ KOHIIEHTpPAlMd YMEHBIIAIOTCS M
coctaBisatoT 10; 3; 0,3. IIpy nepBUYHOM TOKCHKOJIOTHYSCKOM HCITBITAHUH pa30aBiie-
HUE CTOYHBIX BOJ JIEJAeTCs C IpeajaaraeMbiMu K03 duiineHTaMu pa30aBICHUS WA
Hayraj. [Ipy moBTOpHOM uCCIeA0BaHUU pa30aBIEHUS TOTOBSIT UCXOJS U3 MOJyYEH-
HBIX PE3YJbTaTOB NPOBEJACHHBIX UCCIICIOBAHUM.

[Ipu OuoOTEeCTUPOBAHUM UCIIOIB3YIOTCS JIBa HanboJiee Ba)KHBIX MOKa3aTess, Xa-
PaKTEpU3YIOIIUX CBOMCTBA HUCCIETyEeMON BOJBI: KPAaTHOCTh pa30aBIeHUsI U MPOIECHT-
HOE COOTHOIIIEHHE B pa30aBiicHUU. J[aHHBIC MMOKAa3aTelnu 3aHOCITCS B aKThl MIPOBE/IE-
HUSI TECTUPOBAHUSI.

Ipumep. Kak mytem paz0aBiieHUs MOTYyYUTh X %-HbIH pACTBOP BOJABI U PACCUU-
TaTh, BO CKOJBKO pa3 paz0OaBiieHa Boaa. Bennuuny x Oynem uaMepste B qoiiax. To-

r7la eIMHUIIA COOTBETCTBYET PacTBOPY, B KOTOPOM X - Hccaeayemoit Boasl 1 (1 - x )
1-x
-4ricTON BOABI. UMCTOM BOJBI B pacTBOpPE OOJBbIIE YEM TIPSI3HOM B — pa. Ecmm x

HU3MCEPACTCA B HPOLCHTAxX, TO 3Ta BCIMYMHA, Ha3bIlBacMas CTCIICHLIO p3.36aBHCHI/ISI,
3aIIUIICTCA B BUJC:

100%- ¥ %
X %

100%- ¥ %
X %
BOJIbI, Mbl MONYy4YuM X %-Hblid pacTBOp. Hampumep, mng nomydernHoro 5% -HOTO

pacTBOpa CTOYHOW BOJIbI BHIYMCIIMM CTETICHb pa30aBIICHUS:

Hrak, ecau K OJHOM J0JI€ CTOYHOM BOJBI JOOABUTH JIOJICH YHUCTOM

100% - 5% _ 95% - 19
5% 5%
U MOJIy4YUM, 4TO | J0Ji1 CTOYHOM BOJbI U 19 noneit uucToi BOJbI COCTaBAT MpU
cMenieHnn 5%-Hblii pacTBOp CTOYHOM BOAbL. To ecTh 5%-HbIil pacTBOp BOJBI MOJY-

yuTcs npu ee 19-kpatHoM pa3daBiIeHUH.

Hpununn suorectupoBanue Ha Ceriodaphnia affinis oTiuyaerca GonbimM
BpeMeHEeM OMOTECTUPOBaHUS 110 48 U Mpu KPAaTKOBPEMEHHOM U JI0 7 CYTOK MpPH M-
TEJILHOM OuotecTupoBaHuU. KpaTkoBpeMeHHOE OMOTECTUPOBAHUE IMO3BOJISET OIpe-



JENUTh OCTPOE TOKCHYECKOEe JIEHCTBUE BOJBI HA LEpUOAA(PHUIA MO MX BBDKUBAEMO-
ctu. Kpurepuem tokcuunoctu spinsercs rudens 50 u 6ojee mpoueHToB 1epuoaad-
HUU 3a MEpUOJ BpEMEHH 110 48 4 B TECTUPYEMOM BOJE IO CPABHEHUIO C KOHTPOJIEM.
JlintenpHOe OMOTECTUPOBAHHUE MO3BOJSET OMPEAENATh XPOHUYECKOE TOKCHUECKOE
JeiCTBME BOJBI HA LEPUOJA(HUNA MO CHUKEHUIO UX BBIKMBAEMOCTH M IUJIOJIOBUTO-
ctu. IlokazareneM BBIKMBAEMOCTH CIY>KUT KOJUYECTBO BBDKMBILHUX MCXOJHBIX OCO-
Oeil B KOHTPOJIE U TECTUPYEMOM BOJIE, ITOKa3aTelieM IUI0JI0BUTOCTH — CPEAHEE KOJIU-
YeCTBO MOJIOJIM, BHIMETAHHON B TE€YeHHE OMOTECTUPOBAHMS, B NEpecuere Ha OAHY
BBDKUBIIYIO UCXO/HYIO caMKy. Kpurepuem tokcuuHoctu siBisiercs rudens 20 u 6o-
jJee MPOLEHTOB LeprogapHUIN UM JOCTOBEPHOE CHU)KEHHE UX IUIOJOBUTOCTU B Te-
CTUPYEMOH BOJIE 110 CPABHEHUIO C KOHTPOJIEM 3a IIEPUOJ BPEMEHHU J10 7 CYyTOK

Jlanubiii MeTon pa3zpaboran amepukaHckumu crenuanucramu J[ . MayHnrom u
T. JIx. HopGeprom u aganTupoBaH K yCJIOBHUSIM OMOTECTHPOBAHUS HA TEPPUTOPUU
CCCP B Unctutyte Ouonorun BHyTpeHHUX Bog AH CCCP u LlenTpaibHoii crienua-
nu3npoBaHHOM nHcnekuuu I'ockommpupoasl PCOCP. B kauecTBe TecT-00BEKTA CITy-
#uT Ceriodafnia affinis Lilljeborg. Xapakrepucrtuka tect-oobexra- Ceriodafnia affi-
nis Lilljeborg, cucremarnyeckoe noyioxkeHUe KOTOPOU MpPUBEIEHA HUXKE.

CucreMaTnyecKkoe mojI0KEeHHE, MECTOOOUTAHHNE

Tun Artropoda

Kiacce Crustacea

Otpsin Cladocera

CewmelicTBO Daphniidae

Pon Ceriodaphnia

Bun Ceriodaphnia affinis Lilljeborg.

DTOT BUJ paclpoCcTpaHeH o BceMy 3eMHoMy mapy. Ceriodaphnia affinis Hace-
JsIeT MPEeUMYIECTBEHHO HeOOJbIlne, HErIyOOKue o3epa, Mpybl, peKU ¢ 3aMeJIeH-
HBIM TEUYCHHEM. BcTpeuaeTcst pexxe 4em apy-
: rue BUIbI LepuoaadHuii, B OCHOBHOM — Ha
’ AN, OTKPBITBIX MECTaX WM MEXAY 3apocCisiMU

/_t ; Y\ TPOCTHUKA W TOTPYKEHHBIMU PACTEHUSIMH,
S F 114 < A8\7s . HaJ 3auieHbIM JHOM. OOHapykeHa B KaMe-
A Y "1 HUCTBIX JIyXaxX MOOEpex Uil MOJISIPHBIX MO-

: ":L 4y e peli.

R““«J_’ S/ Puc. 5.1. Ctpoenue napuuu:



1- NnepeaHsAsA aHTCHHA,

2 — 3a/1Hss1 aHTEHHA,;

3 — HaynMaJIbHBIN TJ1a30K;

4 — daceToUHBIHN IT1A30K;

5 — KMILIEYHUK;

6 — cepaue;

7 — ASMYHUK;

8 — SMOpPUOHBI B BEIBOJIKOBON CYMKE;
9 — 6pro1KO;

10 — rpynHast HOXKa.

Mopdosorusa. Teno nepuomadHuil 3aKIFOYEHO B MPO3PAYHBIA XUTHHOBBIMA
MaHIMPh, CTBOPKA KOTOPOTO HA OPIONIHOW CTOPOHE HE COCIUHEHBI W 00pa3yroT
menb. Teao HEYeTKO CErMEHTUPOBAHO HA TOJOBHOM, TPYJIHOM U OpPIOIIHOM
(abmoMuHaNIBHBIN) oOTHENbl. Brnepenu moa TOJOBHBIM OTJEIOM HAXOMSTCS [IBE
AHTEHHYJIbI, KOTOpblE OOJiee Pa3BUTHI Yy CaMIIOB, BOOPY>KEHHBIE OCSI3aTEIbHBIMU
metuHkamMu. [lo GokaMm ToJIOBBI PACIOJIONKEHBI JIBE 3aHUE XOPOIIO pPa3BUTHIC
AHTEHHBI, CIy>Kalllhe JJIsi CKAaUKOOOpa3HOTro MepeBUKEHHS PauKOB B TOJIIIE BOJIbI. B
TPYJIHOM OTHeJie UMEETCsl 5 map TPYJIHBIX HOXEK, (PYHKIIMU KOTOPBIX CBS3aHBI C
bunbTpanmel BoAbl, NUTaHHEM U abixaHueMm. Cepjue HAXOAWTCS Ha CIMHHOU
CTOpOHE TpyaHoro otaena. [lomoBas cucrema MpeACTaBiIeHa NMApHBIMU TOHAJAMU:
SAUYHUKAMHU Y CaMOK M CEMEHHHUKAMH y CaMIIOB, KOTOPBIE PACIIOIOKEHBI 10 00euM
CTOPOHAaM KHILIEYHUKA. DpIOMIHOW OTOET CaMKH HMEET XOpOIIO pPa3BUTHIE
a0JIOMUHAbHBIE  BBIPOCTHI, OAWH M3 KOTOPBIX, CHJIBHO  BBICTYHAIOIIHA,
KOHYCOBUIHBIN sBIIsIETCS Bupocnenuduiaeckum npuznakom C. affinis. Ha BorHyTOi#M
CTOPOHE KayJAIBHOTO KOrOTKAa UMEIOTCS IIETUHKHU.

OTOT BUJ LiepuoJadHUU MOHO- WK AUIUKINYEH. MakCUMyM MOJOBOTO MEPHUO-
Ja IPUXOJUTCS HA aBIyCT—CEHTAOph. DPUNnuyMm ¢ OJHUM NOKOSIMMCS sinoM. B
7a00PATOPHBIX YCIOBUSIX CaMIIbl MOSBIISIOTCS MPU HEIOCTATOYHOM OCBEILICHUH, CHU-
KEHUU TEMIIEPATypPhl, KOHIEHTPALUX PACTBOPEHHOTO KUCIOPOAa U TOJIOJJaHUH.

BoripamnBanue KyjJabTypbl LepUOAA(PHHUU OCYIICCTBISIOT B J1A0OPATOPHBIX
YCIOBUSIX B KJIMMATOCTaTe, JTIOMUHOCTaTe, OOKCEe WM MOMEIIEHUU, B KOTOPOM OT-
CYTCTBYIOT TOKCHYECKHUE Mapbl WK ra3pl. ONTUMAIIBHBIE YCIIOBHS ISl COAEPKaHUS
uepuonaduun: remneparypa 25+2°C, ocsemieHHocTh 400—600 K.

JIist Ky IbTUBUPOBaHUS 1lepuoJadHUN UCTIONB3YIOT JIEXJIOPHUPOBAHHYIO, OTCTO-
SHHYIO BOJOIPOBOJHYIO BOY, KOTOpasi HOJKHA YJIOBIETBOPATH CIEAYIOIIUM TpeOo-
BaausaM - pH 7,0—8,2, obmas xectkocth 1,3—2,0 Mr-skB/J, cojepKaHue PacTBO-
PEHHOTO KHCcIopoia — He MeHee 5,0 mr/.

Pexomennyercss comepkaTh KyJIbTypy LiepuojadHuu B KpUCTANIM3ATOpax
o0beMaM 2—3 JI, KOTOpbIE 3aIOJIHAIOT BOJOW HamoJIoBUHY. MCronb3yoT U Apyrue
CTEKJITHHBIE COCY/Ibl YKa3aHHOTO o0beMa. TpeboBaHUsI K UMCTOTE MOCY Il TAKUE K€,
Kak 1 Jy1s JadHUM .

Kaxnpie 7—20 cyTok KynbTypy uepuonaduuii ooHoBIsA0T. g 3TOoro oroupa-
10T 20 MOJIOBO3PEJIBIX CAaMOK M MOMELIAIOT B COCYJIbI JJIsI KyJIbTUBUPOBAHMS, 3aI0J-
HeHHbIe BoJIoM u3 pacyeta 50—100 M Ha oHYy 0c00b. [Ipu oNTUMaNBHBIX YCIOBUIX
coJiep KaHus 1IepuoAapHUU BBIMETHIBAIOT MOJIOJb €KECYTOUYHO WJIM pa3 B JIBOE Cy-
TOK. [ToMeThI MOJIOZBIX CAMOK COCTOSIT U3 2—0 ocobeil. MakcuMalibHOE KOJIMYECTBO
MOJIOAM TTOay4aroT oT 7—20 THEBHBIX CaMOK.



KopmsT nepuogaduuii pas B CyTKu CycrneH3uel XJIeOOTEKapHbIX TPOKKEH,
pa3 B HEAEIIO—CYCIIEH3UEN 3€JIEHBIX BOJOPOCHEN. JlJIsl MPUTOTOBIEHUS APOXKKEBOU
cycriensuu 1 r cBexkux win 0,5 r cyxux xjgebonekapHbIX Aposxxeit 3anuBatoT 100 mu
OUCTWILTMPOBaHHOW Bojbl. [locne HaOyxaHusl CyCIIEH3MIO TIATEIbHO NEpeMellnBa-
0T, a 3aTeM oTcTauBaroT B TeueHue 30 muH. Hajocagounyto sKuaKkocTh 100aBIISIOT B
cocybl ¢ neprogadHUsIMH U3 pacyeTa 5 mi cycneH3uu Ha 1 1 Boabl. Jlomyckaercs
XPaHUTb JPOKKEBYIO CYCIIEH3UIO B XOJIOIUIIBIINKE HE O0JIEE CYTOK.

B kauectBa BogOpoOCIEeBOro KopMa Juisl liepuoAadHUN PEKOMEHAYETCS UCIOIb-
30BaTh XJOPEIULY, KyJIbTypy KOTOpOW BbIpAalIMBarOT Ha cpene Tamuda. s kopmie-
HUS LepuoaadHUil BOAOPOCIN OTACISAIOT OT MUTATEIbHON cpenbl IeHTpudyrupona-
HUEM WM OTCTauBaHUEM B XOJOJWJIbHHKE B TeueHwe 2—3 cyT. HamocagouHyro
’KUJIKOCTh CJIMBAIOT, @ O0CaJOK pa30aBisAIOT B JiBa pa3a AMCTUIUIMPOBAHHON BOJIOM.
BonopocneBsiit KopMm 100aBISIOT B KyJIbTYypy liepuogaduuii u3 pacuera 0,5 mi cyc-
nens3un (600—1000 muH. xir/mit) Ha 1 11 Bombl. Kpome xmopesutel, B KadecTBe KopMma
MO>KHO HCIIOJI30BaTh KYJIbTYpPY CLIEHEAECMYC.

IoaroroBka uepuonaduuii k OuorecrupoBaHuro. /(11 OuorecrupoBaTOUs
UCIIOJIB3YIOT MOJIOJIBIX ocobei yepe3 0—2 4 mociie poxaeHus. JonycTuMo ucnoib-
30BaTh 6—8 4acoBBIX 0CO0€il, HO pa3HHIA B BO3PACTE PAYKOB HE JIOJKHA IMPEBBI-
math 4 4. YToObI MOTYYUTh OJHOBO3PACTHBIX LIepUoAa(pHUMN, U3 OCHOBHOM KYJIbTYpPHI
oTaBnuBatoT 10—20 moJIOBO3pENBIX CAMOK M MOMEIIAIOT M0 OJJHOW B CTEKJISIHHBIC
COCYJIbl, coJiepKalue no 15 mi BoIbl sl KyJIbTUBUpOBaHUA. Pa3 B CyTKH Lepuo-
nadHUN KOpMST, 100aBisis B cocy sl o 0,05 mut cycnien3uu xjie0oneKkapHbIX APOkK-
KEH.

BrIMeTaHHYI0 caMKaMU OJTHOBO3PAaCTHYIO MOJIOAb M3BIMAIOT U3 COCYJIOB, 4aCTh
UCHOJIB3YIOT JUIsl OMOTECTUPOBAHUS, a OCTaBIIYyIOCA YJIAIsIOT. B Hauane u KoHue pa-
Oodyero AHs yAaJsSOT MOJOAb U TOTJA, KOTr/la OMOTECTUPOBAHUE HE MPOBOIST, MHAUE
NIEPEHACEIICHHE OKAXKET BIMSHHUE HAa CKOPOCTh PAa3MHOXEHUS CaMOK U KOJUYECTBO
Mosiogu B momere. [lo Mepe cTapeHHs] OTCa)KEHHBIX CaMOK M COKpAIleHHUs] KoJuye-
CTBa MOJIOM B (IOMETaxX UX 3aMEHSIIOT 00JIe€ MOJIOABIMHU).

YciaoBus omorectupoBanusi. O0beM npoObI BOJBI 17151 OuorectrupoBanus-0,571.
Bnavasie B BoJie ONpeenstOT KOHLEHTPALMIO PACTBOPEHHOTO KUCIOPOAA. €CIU OHA
MeHee 5,0 MI/J1, TO BOJy HAChIIIAIOT KUCIOPOJIOM JI0 3TOTO YPOBHS C IMOMOIIBIO MH-
KpoKkomIpeccopa. B mporecce OMOTECTUpOBAaHMSI HE PEKOMEHAYETCS adpUpPOBATH Te-
CTUpyeMyIo Bojy. bruorectupoBaHue mpoBOJsT B KIIMMATOCTaTe, JIOMUHOCTATE, OOK-
C€ WM MOMEIIIEHUHU, B KOTOPOM 00ECTIeUnBaIOTCs ONTHUMalIbHAsi OCBeeHHOCTh (400
—600 1x) u remneparypa (25+1°C). i KOHTpOISI U IPUTOTOBJICHUS pa30aBICHUIA
HCIIOJIB3YIOT BOJ/IY, OTBEUAOIIYIO0 TPEOOBAHUSIM, OMMCAHHBIM B 1. 3.2.3.1.

Pe3ynbraTtel OMOTECTUPOBAHUS CUMTAIOT MPABWIBHBIMH, €CJIH THOEIb LEpPHO-
daHUI B KOHTPOJIE 3a BECh Iepro HaOmoneHnit He npesbimaeT 10 % 1 KoHLIeHTpa-
L[1s1 PACTBOPEHHOT'O KUCJIOPOJA B TECTUPYEMOM BOJIE K KOHILYy OMOTECTHPOBAaHUA CO-
crasiisieT He MeHee 2,0 Mr/i.

IIpouenypa 6uorectupoBanus. J[jis onpeneneHnus HAIMYUS OCTPOTO TOKCUYE-
CKOI'0 JIUCTBUSI CTOYHOM BOJIbI Ha cOpOCE B BOJHBIM OOBEKT BOJY TECTUPYIOT 0e3
pa3baBnenus. Eciu TpeOyeTcsi CpaBHUTH CTENIEHb TOKCUYHOCTH CTOYHOU BOJBI, OTO-
OpaHHOM U3 pa3HbIX MECT WJIM B pa3HOE BpeMs, FOTOBST cepuio pa3daBiieHUH (HE Me-
HEE TpeX).



[Ipu OGuoTecTupoBaHUM HCTONB3YIOT MO 10 cOCynOB /Uil KOHTPOJIBHOM, TECTH-
pyeMoiil BOJbl U ee pa3daBieHuu. B kaxablid coCyl COOTBETCTBEHHO HAJUBAIOT 1O 15
MJI KOHTPOJIBHOM, TECTUPYEMOW BOJIbI WM €€ pa30aBIICHU M MOMELIAIOT 10 OJHOU
Mononon uepuogaduun. llapuonadguuil OTIaBIMBAIOT MUIMETKON C JUAMETPOM OT-
Bepctus 2,0 MM, MEPEHOCAT B Ca4OK W3 IUIAHKTOHHOTO Ta3a W, MOIPY3UB CAadOK B
BOJy, IEPEBOJIST B HEE PAYKOB.

Brauane caxator uepuosadHuil B KOHTPOJBHYIO, & 3aTEM B TECTUPYEMYIO BOJLY.
[Ipu TecTupoBaHuM cepuu pazdoaBICHUHN MOCAAKY BEAYT OT OOJIBLIETO pa30aBICHUS K
MEHBILIEMY.

VYyeT BeDKUBIIMX LiepuoaadHuil mpoBoasT yepes 1, 6, 24 u 48 4 oT Havasia Ouo-
tectupoBaHusi. Ocolell CUYMTAIOT BBDKUBIIMMHE, €CJTM OHU CBOOOJIHO MEPEIBUTAIOTCS
B TOJILLIE BOJBI WIM JOIUIBIBAIOT CO JHA COCYJa HE Mo3aHee 15 ¢ mocie ero JIerkoro
nokaunBaHus. Ecnu B m000# yYUTHIBa€MBbI MEPHUO BPEMEHU B CTOYHON BOJE THO-
HeT 50 u Gosee MPOIEHTOB TECT-00HEKTOB, OMOTECTUPOBAHNE TIPEKpaIamT. B Tede-
Hue 48 4 nepuogadHU HE KOPMSIT.

JUist onpeneneHuss HaIW4YUs XPOHUYECKOTO TOKCHYECKOIO JIEWCTBHS BOJABI B
KOHTPOJIbHOM U JIPYTHUX CTBOpax BOAHOrO0 OOBEKTAa BOAY TECTUPYIOT Oe3 pa3damie-
Hus. Ecnu TpeOyeTrcss cpaBHUTH CTENEHb TOKCMYHOCTH Pa3HbIX MpoO BOABI WU HC-
MOJIb30BaTh pe3yJbTaThl OMOTECTUpPOBaHUs Npu ycTaHoBlieHuu BenuunH [1/IC, rorto-
BAT cepuio pazdasieHuil. OnpenenstoT MUHUMAIbHYIO KpPaTHOCTh pa3z0aBieHUs, IpH
KOTOPOM XPOHUYECKOE TOKCUYECKOE JEHCTBUE HE MPOSIBISAECTCS.

[Ipu nnuTenbHOM OMOTECTHpPABAHMM TaK K€, KaK U MPHU KPAaTKOBPEMEHHOM, HC-
noJib3yroT o 10 cocyZ0B Il KOHTPOJIBHOM, TECTUPYEMOM BOJIBI U €€ pa30aBICHHH,
B KOTOpBIE HAJIUBAIOT MO 15 M1 KaKJ10il BOJBI COOTBETCTBEHHO. 3aTEM BO BCE COCY-
JIbI TIOMEIIAIOT 110 OJHOM MoJIoAoH mnepuogadHuu. Pa3 B CyTKH padykoB KOPMST CycC-
MIEH3UEN JIPOXKIKEN, KOTOPYIO BHOCST B KaXAblil cocy B konnuectse 0,05 mut.

ExecyTo4HO NMpOM3BOAAT CMEHY KOHTPOJIBHOM M TECTHPYEMOM BOJIBI Ha CBe-
#keoToOpanHyto [Ipu cMeHe BOJbl MOJCYUTHIBAIOT KOJIMYECTBO BBLKUBIINX UCXOIHBIX
ueprogadHuii 1 BeIMETaHHOW Mosioau. McxonHbIX uepuonadHuil nepecaxuBaroT B
COCY/Ibl, B KOTOPBIX ITPOU3BEAEHA CMEHA BOJBI, & MOJIOJIb ITOCIIE MTOACYETA Y IAISIOT.

[Tocne TOro kak B KOHTPOJIE BCE MCXOJAHBIE CAMKH JAAyT IO TPU IMOCIEAOBA-
TEJIbHBIX TOMETa, OMOTECTUPOBAHNUE 3aKAHYUBAIOT.

Bpemst OuoTecTpoBaHMsI COKpAIAETCs, €CIU MPU MPOMEKYTOUYHOM TMOJICUETE
ycTaHaBiauBaoT rudenb 20 u 6onee % MCXOAHBIX LeproadHUI MO CpaBHEHUIO C
KOHTPOJIEM WJIM JOCTOBEPHOE OTIMYHUE OT KOHTPOJIS MOKA3aTeNs INIOAOBUTOCTH.

O0padoTka M olleHKa Pe3yJabTATOB IIPU KPAaTKOBPEMEHHOM OMOTECTUPOBAHUU
CTOYHOU BOJIBI Ha COpOCe B BOJHBIA OOBEKT PACCUUTHIBAIOT MPOICHT MOTHOIINX IIe-
puonadHUl B TECTHPYEMOIl BOJIE 1O CpaBHEHUIO ¢ KoHTpoJjieM Ecnm rubens mepuo-
naguuit coctaiser S0 u Gosee MPOLIEHTOB, TO TECTHPyEeMasi BOJIa OKa3bIBAET OCTPOE
Tokcuueckoe aeiictBue Eciau rubens cocraBnsier menee 50 %, Tectupyemas Bojia He
OKa3bIBA€T OCTPOIr0 TOKCUYECKOIO JEHCTBUA Ha Lepruo1a(pHUIA.

JIns ompenesieHuss CTENEHU OCTPOr0 TOKCHYECKOTO JIEUCTBUS TECTHUPYEMOMU
BOJIbl PACCUUTHIBAIOT Ipa)UuECKUM METOJIOM :

JIKpsc—48 — KpaTHOCTh pa30aBiieHUs TECTUPYEMOW BOJIbI, IPU KOTOPOM Tubd-
Het 50 % uepuonadHuuii 3a 48 u;



JIKpo—48—MuHUMaNIBHYIO KPAaTKOCTh pa30aBlieHUs, MPU KOTOPO mepuoaad-
HUUW HEe THOHYT 3a 48 4.

Yewm Oounbure BenuunHbl JIKpse—48 u JIKpo—48, Tem ToKcHuHee TecTupyemas
BOJA.

CreneHb TOKCUMYHOCTH MOKHO TAKXKE€ YCTaHOBUTH, paccuntas JITso— Bpems ru-
oemu 50 % uepuonadHuii B TectupyeMoit Boae. s atoro ctposar rpaduk (Ha ocu
abclucc OTKJIAIbIBAIOT BpeMsl HAONIOACHUI, HA OCH OpAMHAT—BBDKHUBAEMOCTH B
MPOLIEHTaX K KOHTPoIIt0). Yem MeHble JITsy, TeM TokcuuHee TecTupyemasi BoJa.

OOopynoBanue, MaTepuaibl, peakTuBbl. Vcnonp3yoT o0puHOE 1abopaTop-
HOE 000pyJ0BaHUE, TPUOOPHI, TOCYY, MaTepuaibl, U Jylly OMHOKYJISPHYIO, CTEKIIa
4acoBbI€, TUIIETKH TUAMETPOM 2 MM, I'pylly PE3MHOBYIO, Ca4OK JJI1 OTJIOBA LIEPUO-
nadHMA.

[puHOun GHMOTECTHPOBAHUS HA MHKPOBOIOPOCJSX OCHOBAaH Ha ONpeJere-
HUHM M3MCHECHUS MHTEHCHBHOCTH PAa3MHOKEHHs BOJIOPOCIECH TpPU BO3JCHCTBUU TOK-
CHYHBIX BEIECTB, COJCPKAIIUXCS B TECTUPYEMOM BOJIE, ITO CPABHEHUIO C KOHTPOJIEM.
[Toka3zarenemM MHTEHCUBHOCTH Pa3MHOXKEHUS SBIsieTCS K0d(D(DUIIMEHT mpupocTa Juc-
JICHHOCTH KJIETOK BOJIOPOCIEN

KpaTkoBpemenHnoe omorectupoBanue — 96 49 MO3BOJISIET ONpENENIATh Ha-
JIMYUE OCTPOrO TOKCHYECKOTO JICHCTBHSI TECTUPYEMOM BOJBI Ha BOJOPOCIH, a JIJIH-
TenbHOE—14 CYyTOK -XpOHUYECKOTO TOKCUYECKOTO JICHCTBUSI.

KputepreM TOKCHYHOCTH SIBIISIETCS JIOCTOBEPHOE CHWKECHHE Kod((uIlmeHTa
MIPUPOCTA YUCICHHOCTH KIETOK B TECTUPYEMOM BOJIC 110 CPABHEHHUIO C KOHTPOJICM.

B kagecTBe TecT-00BeKTa CIYKHUT KyJIbTypa Bojgopociei Scenedesmus quadri-
cauda (Turp.) Breb. wmu Chlorella vulgaris Beijer, Bua KOTOpbIX MPUBENCH HA PH-
CyHKe 5.2.

Pucynok 5.2 - IlouBennsie 3eneHbie Bomopochu: 1 — Chlamydomonos atactogoma, 2 —
Chlorella vulgaris, 3 — Ankisrtodexmus falcatus, 4 — Gongrosira terricola, 5 — Ulothtix tenerrima,
6 — Hormidium nitens, 7 — Microspora tumidula.

Cucremaruueckoe nojioxkeHue rect-oobekra ClieHenecmyc:

Otnen Clorophyta

Knacc Euchlorophyceae

ITopsinok Chlorococcales

CemeicTBO Scenedesmaceae

IToncemerictBo | Scenesmoideae

Pon Scenedesmus Meyen

Bun Scenedesmus quadricauda (Turp.) Breb

JlaHHbI BU OTHOCUTCS K IIEHOOMANbHBIM opranusmam. Llenobuu 2,4, pexe 8§,
16-kneTouHble, B BUJE IUIOCKUX IJIACTUHOK. KieTku yiMHEeHHO-OBajbHBIE, C 3a-
KpyTJIeHHbIMU KOoHIITaMU KpaeBbie KIETKHM MMEIOT JIBa OTOTHYTBHIX HapyXy pora. O6o-
nouka rnajakas Pasmepsl kietok 7—43x2,5—16 Mkm. Pa3zmHokeHue aBTOCmopamu
ABTOCIIOpPBI B MaTEPUHCKON O0OJIOUKE PACIOJIaraloTCs ITyYKOM, TOCe OCBOOOXKIe-
HUS Pa3BOPAYMBAIOTCS B BUJIC MIACTUHKH. MHOTAA (0OCOOCHHO B YCIIOBUSX KYJIBTYPHI)



BMECTO IIEHOOHEB 00paayroTCs OTAEIbHBIE KICTKH. BHI IMPOKO pacrpocTpaHEeH B
Pa3sHOOOpa3HBIX OMOTOIIAX, TJIABHBEIM 00pa30M B IJIAHKTOHE IMPECHBIX BOJIOECMOB.

CucTemMaTHyecKoe MOoJIOKEHUE TeCT-00heKT XJIOpeia:

Otnen Clorophyta

Knacc Euchlorophyceae
ITopsinok Chlorococcales
CemeicTBO Chlorellaceae
IToncemetictBo | Chlorelloideae

Pon Chlorella Beijer

Bun Chlorella vulgaris Beijer

XJtopeIuia OTHOCUTCA K OHOKJIETOYHBIM BOAOpOCsIM. KileTku mapoBuaHbIE, C
TOHKOW 000J71049KOi, 0e3 ciu3u. XpoMmatodop JameBuaHbId, ¢ mupeHouaoM. PazMHuo-
KEHUE aBTOCTOpaMu, oOpasyromumucs 1o 4—3§, pexe 16 u 0CBOOOKIAIONTUMUCS
yepe3 paspblB MaTepuHCKoM oOonouku [uamerp knetok 4,2—10,5 mxm. Ilupoxo
pacnpOCTPAHEHHBIN BHU/I.

Boaopociu BeIpaliMBarOT HA UCKYCCTBEHHOM MUTATEIBHON Cpefie Y CIEHCKOTO
Ne I, cocTaB koTopo#t mpuBezeH B Tabauue 5.2..

Tabmuia 5.2- CoctaB nuTaTeaIbHON Cpeibl BOJIOPOCIICH

PeakTuBbl CopepsxaHue, I/
B CpeJie TSl KYJIbTUBHPOBAHMSI | B pacTBOpax COJICH Il OMOTECTHPOBAHUS

KNO; 0,025 50,0

MgSO, 7H,O 0,025 50,0

KH,PO, 0,025 50,0

K,COs 0,0345 69,0

Ca(NO)2 0,1 200,0

Kontpons  mukpo- 1 mn -

DJICMCHTOB

* H;BOs—2,86; MnCl, 4H,0 — 1,81, ZnSO, 7H,0—0,222 r/n;, MoOs—
17,64; NH4VO; -22,96 Mr/n. PacTBOp MUKPO3JIEMEHTOB BHOCST B CpEy TOCIIE CTEPH-
JU3aLHH, IEPE] ITOCEBOM.

[IurarenpHyto cpeny [Uisl KyJbTUBHUPOBAaHUS BOJOPOCIEH TOTOBAT COTJIACHO
MpoLeIype MOArOTOBKHA KOpMa JUis a(pHUIA.

Jlns GuotecTupoBauus roToBsAT OTAeaAbHO Mo 1100 My pacTBOpa KaxkI0M COMIH.
[IutaTenpHyO Cpeay, pacTBOPHI OTAEIBHBIX COJIEH U MUKPOAJIEMEHTOB CTEPUITU3YIOT
B aBTOKJaBe B TeueHue 45—60 1mu,H npu 1 atM. KonOsl i1t Ky IbTUBUPOBAHUS BO-
JOPOCIICH CTEPUITU3YIOT CYXHUM kapoM B TedueHue 1 4 nipu .180 °C.

KynsTypy Bomopociieil BHOCIT B CTEPUIIbHYIO KOJOY ¢ MUTATEIbHON Cpelod B
KOJIMYECTBE, JAIOIEM CBETJIO3elIeHOe oKpaiuBanue. [locie moceBa kos0y 3akpbiBa-
I0T CTEPWJIHHOW BaTHO-MapJIeBOW MPOOKOM M KOJIMAYKOM W3 MEepraMeHTHOM OyMmard.
KynbTUBUPYIOT BOAOPOCIM MPU KPYTIOCYTOUHOM OCBELICHUH JaMIlaMH JHEBHOTO
CBETa, pa3MeIleHHbIMU Ha paccTosiHUU 30—40 cM OT MOBEPXHOCTU KYJIbTYPbI, OCBE-
meHHocTh 2000—3000 k. Bogopociny M0KHO BBIpAIIUBAaTh HA OKHE MPU €CTECTBEH-
HOM OCBEIICHHH, 3aIIMINAs KX OT IPSIMBIX COJIHEUHBIX Jdyuel. KynpTypy Bogopociei



MEPUOANYECKU MEPEMEIINBAIOT, BCTpsixuBasg 1—2 pa3a B cyTku. OnTUMaabHas TeM-
nepaTtypa ajis BelpaiuBanus Bojgopocieit 18—20 °C.

YciaoBusi OumorecTupoBaHusi. J[s 1oceBa HUCMIONB3YIOT S5—7-CyTOUHYIO
KYJbTYpPY BOJOPOCIIEH, HAXOASAIIYIOCS B CTaJIMU 3KCHOHEHIMaIbHOro pocta. Ilepen
OMOTECTUPOBAHUEM €€ CTyIIAIT (UIbTpoBaHUEM yepe3 MeMOpaHHbIM (uiabTp Ne 4
uiu QuiIbTpoBaIbHYIO OyMary (CHHSIS JIEHTa) ¢ IOMOIIbIO anmnapata 3eiTua. Kinetku
MO>XHO TaK)X€ CKOHUEHTPUPOBATH OTCTAMBAHMEM KYJIbTYPhl M MOCIEIYIOIIMM OTCa-
ChIBAHUEM CPEJIbI U3 KOJIOBbI.

C ¢dunbtpa Bogopociu nepeHocar B Koiaobl ¢ 30—50 M KOHTPOJIBLHON BOJIBI.
[IpoBepsIIOT YKMCIEHHOCTh CYCHEH3MM KJIETOK, KOTOPYIO HCIOJB3YIOT JIA IOCEBa.
YKCIEeHHOCTh KIJIETOK B CYCHEH3UHU JOJIKHA COCTaBIATh 5— 10 MIIH. KI1/MII.

JUIs moacyeTa YuCaeHHOCTH KIIETOK MCIOJIb3YIOT CUETHYIO KaMmepy ['opsieBa miu
®dykc-Pozentans. Kamepy u oTHOCsIIIMECS K HEH MOKPOBHOE CTEKIIO 00E3KUPHUBAIOT,
MOKPOBHBIM CTEKJIOM HaKpBIBAIOT KaMepy M MPUTUPAIOT €ro A0 00pa30BaHUs paayK-
HBIX KoJel nHTepdepenuu. M3 xkaxmoil Koia0bl MUNETKON HAHOCAT MO OJHOW Karuie
TIIATEIBbHO NEPEMEIIAHHONW CYCIIEH3MM Ha BEPXHUM W HWKHUK Kpas MOKPOBHOTO
crekia. Kamepy 3anosiHSIOT Tak, 4TOObI HE 00OPA30BBIBAINCH ITy3bIPbKU BO3yXa, W3-
OBITOK CYCIIEH3MHM BBITECHSAETCS MO KaHaBkaM. IIpocmarpuBaroT 16 kBampaToB 1o
JIMaroHajIu WM BCE MOJie KaMephl B CIyyae MaJloll YMCIEHHOCTH BoJOpociel (mpu
OJIHOM 3aIl0JTHEHUH KaMephl MPOCUUTHIBAIOT He MeHee 50 kieTok). U3 kaxmaoi Kool
MIPOCMATPUBAIOT HE MeHee TpexX Mpo0. Beruucisior no hopmysie KOJIUYECTBO KIETOK
BOJOpOCIEl B 1 MIT cycnieH3uu:

M="10°
nV

/1€ M — KOJIMYECTBO NOJCYUTAHHBIX KIIETOK; # — KOJUYECTBO NPOCUYUTAHHBIX
MaJICHbKUX KBaJpaToOB KaMmephl, /'—00beM yacTH KaMmephl, UMEIoLIeH IIomaab Ma-
JIEHBKOI'O KBaJpara.

buorectupoBaHue NpoBOAAT NPHU ONTUMAIBHBIX TEMIEPATYPE U OCBEILIEHUH.

O6bem npoObl cTOuHOM uiau npupoaHoi Boasl 0,5 1. Ilpu kpaTKOBpeMeHHOM
OMOTeCTHPOBAHMHU CTOYHOU BOJBI B KOJIOBI eMKOCTHIO 250 My HanmuBaroT 1o 100 mi
KOHTPOJILHON MM TecTupyeMoil BoJbl. [loBTOpHOCTH NByKpaTHas. B kaxayro kondy
MUTNETKON 100aBistoT 1o 0,5 MJI CryIIeHHOM KyJIbTyphl Bogopocie, mo 0,1 M kax-
JIOTO COJIEBOTO PacTBOpa M pacTBOpa MHUKPO3JeMeHTOB. KoyiObl 3aKkphIBalOT BaTHO-
MapJjIeBbIMM IPOOKaMH, UX COJEPKHMOE TIIATEIbHO MEPEMEIIMBAIOT U B KAXKIOU
K0JI0€ ONpeAessatoT HCXOJHYIO YNCIEHHOCTh KJIETOK, KOTOpas AOJKHA COCTABIATh 25
— 50 thIC. KiI/MI. KonObl mOMEIAIOT B TIOMUHOCTAT WJIK B XOPOILIO OCBEIICHHOE Me-
CTO, 3alIMUILEHHOE OT MPSAMBIX COJHEYHbIX Jyueil. Uepes 96 u OuorectupoBaHue 3a-
KaH4YMBaloT. B ka0l koi0e yYyuTHIBAIOT YMCIEHHOCTb KJIETOK Ui OMpEesICHUs
HAUIMYUS OCTPOr0 TOKCUYECKOTO JIEMCTBUSI CTOYHOM BOJIbI

IIpu puMTeIbHOM OMOTECTHPOBAHMH BOJbI M3 KOHTPOJIBHOIO MIIM JPYTHX
CTBOPOB BOJHOI'0 OOBEKTA MPOBOJAT T€ K€ OMEPALUH, YTO U IPHU KPATKOBPEMEHHOM
onorectupoBaHu. [IepBblii yUeT YNCIEHHOCTH KJIETOK BOJIOPOCIEH IPOU3BOIAT YEPE3
96 4 or Hayasia OMOTECTUPOBAHUS, YTOOBI ONPEACIUTh HATUYHUE OCTPOrO TOKCHYE-
CKOI'0 JEUCTBUS TECTUPYEMOU BOBI



[Ipu OoTCYTCTBUU OCTPOTO TOKCHYECKOTO JEHCTBUSA OMOTECTUPOBAHUE MPOIOJI-
xatoT. Ha cempmple CyTKM OT Hayanma OHOTECTHPOBAHUS MPOU3BOIST CMEHY
KOHTPOJILHON M TECTUPYEMOH BOJBI Ha CBEKeOTOOpaHHYIO i ATOr0 B HOBYIO Tap-
TUIO KOO eMKOCThI0 250 MJI HaiaMBaKOT MO 75 MJI KOHTPOJIBHOW WM TECTUPYEMOM
BOJIbI U3 CBEXKEOTOOpaHAHHON MPOOKI, B KaXKIyI0 KOJIO0Y J00aBISIIOT BBIIICYKAa3aHHOE
KOJIMYECTBO PACTBOPOB COJIEN U MUKPOIJIEMEHTOB.

TmaTenbHO MEPEMENTUBAIOT COAEPKUMOE KO0, B KOTOPBIX MPOBOAMIN OHOTE-
CTUPIOBaHUE B T€UEHHUE MEPBBIX 7 cyT. [IuneTko ¢ pe3snHoOBOM rpyliiiei oTOUparoT U3
COJIEP)KMUMOT0 KaKI0M KOJIOBI 10 25 MJI, IEPEHOCIT COOTBETCTBEHHO B CBEXKETIPUTO-
TOBJICHHBIE PACTBOPHI U MEPEMEIIMBAIOT. 3aT€M B KaXKJIOM KOJO€ ONpeesitoT YuC-
JIEHHOCTh KJIETOK M MPOJOJIKAIOT OMOTeCTUpOBaHUE eile B TeueHue 7 cyT. Uepes 14
CyT. YCTAaHABJIMBAIOT, OKa3bIBACT JIM TECTUPyEMask BOJA XPOHHUYECKOE TOKCHYECKOE
JNEUCTBUE HA BOJIOPOCIIH.

O0padoTka u oneHka pe3yabTarToB. JlJis onpeeneHus Haauyus OCTPOro Wiu
XPOHUYECKOTO IEUCTBHSI TECTUPYEMOH BOJIBI HA BOJIOPOCIH PACCUUTHIBAIOT KOdh -
LIUEHT IPAPOCTA YUCIEHHOCTHU KIIETOK BOJOPOCIEN B KOHTPOJIE U TECTUPYEMOU BOJIE.

Ni
K= ——oeeeev
No

rae Ni — 4UCIEHHOCTb KJIETOK BOJOPOCIEN B KOHTPOJIE WU TECTUPYEMOM
BOJIC Yepe3 YUUTHIBAEMbIN TPOMEKYTOK BPEMEHH, KJI/MJT;
No — ucxoonas YMCACHHOCTD KIIETOK, K1/ Ml
[Ipu noutenbHOM OMOTECTUpPOBAaHUU NO B KOHTPOJIBHOM M TECTUPYEMOW BOJE
OMPENEIAIOT HA CEIbMbIE€ CYTKH, MOCIIE TOTO KaK MPOU3BEEHA CMEHA BObI
Cratuctrueckoir 00pabOTKON JaHHBIX OMPEACISIOT JOCTOBEPHOCTH Pa3THUMS
MEXIY KO3(PHUIIMEHTOM MPUPOCTA YUCIECHHOCTH KJIETOK B KOHTPOJIE U TECTUPYEMOU
Bojie. [locToBepHOE CcHUKEeHHME KOd(PUIIMEHTa MPUPOCTa YUCIECHHOCTH KIETOK B
TECTUPYEMOW BOJIE 1O CPAaBHEHHUIO C KOHTPOJEM CBUJICTEJICTBYET O HAJIUYUU
OCTPOTO0 WM XPOHMYECKOTO TOKCHYECKOrOo JCHCTBHUS TECTHPYEeMOM BOJBI Ha
BOJOPOCIIH.
5.4 TpeGoBaHus K MOMEIIEHUI0, 000PYI0BAHUIO, MATEPHUAJIAM, PEAKTHBAM,
npudopamM, METPOJIOTHYECKOMY 00ecTeYeHNI0

IIpon3BOCTBEHHBIM TOKCUKOJIOTUYECKHW KOHTPOJIb MOYET OCYIIECTBIISITHCS
1a00paTopusMHU, IPEINPUITUIMH UM KOHTPAKTHBIMU J1a00paTOPUSIMHU.

JlaGopaTtopusi Uiu OTZEN, OCYIIECTBISAIONINE OMOTECTUPOBAHUE, JOKHBI UMETh
Heo0XoauMoe noMelieHue (OTAeIbHYI0 KOMHATY IUIOMIAAL0 He MeHee 12 M?) ¢ BoJo-
HAIMopoM, KaHamm3anued u o0OpyJoBaH BBITSKKOW. JlabopaTopus momkHa OBITH
OCHAILlEHa HEOOXOAMMOM 171l paboThl anmnapatypoi, 000pyJ0OBaHUEM U TECT-O0BEK-
TaMHU COTJIACHO TPeOOBaHUSM UCIOJIb3YEMbIX METOJIMK OnoTecTupoBanus. i BbIpa-
IIMBaHUS KyJIbTyp uUepuogadHuid U AapHUN HEOOXOIHMM TEPMOJIOMHHOCTAT (WIIH
aHAJIOTMYHOE 000pY/I0BaHKE), 00ECTEUNBAIOIINI PETYIUPYEMbId PEXUM OCBEIICH-
HOCTH W MOJJEp>KaHus TeMIepaTrypbl Ha 3aJaHHOM YypoBHE. [l BwIpamuBaHus
KyJbTYypbl BOJOPOCIIEH HEOOXOIUM JIFOMUHOCTAT (WJIM aHAJIOTMYHOE IpHcrnocoOIie-



HUE) C OCBeUIEHUEM 2,5-3 ThIC. JIOKC JaMIIaMU JHEBHOTO CBETa M IMOJACPKAHUEM
Temreparypsl Bo3ayxa 20-22°C.

Otnen (;1abopatopusi) AOMKEH OBITh CHA0XKEH XOJOAMIBHHKOM, CTEPEOCKOIH-
YECKUM MUKPOCKOIIOM WJIM JIyllaMH, OKCuMeTpamu, pH-meTpamu, TepMoMeTpamMu,
aHAIMTUYECKUMU BECAMH, CYIIUIbHBIM IIKa(OM, EMKOCTSIMHU JIJISl BOJbI U HEOOXOAU-
MOl XMMHUYECKOW MOCYJ0M B COOTBETCTBUHU C TPEOOBAHUSAMHU MPHUMEHSIEMBIX METO-
TTUK.

st obecrieueHHs] rapaHTHUM KadyecTBa, COMOCTABUMOCTH M 3aKOHHOCTH pe-
3yJbTaTOB U3MEPEHHUI Ha TOKCUYHOCTb, IPOLEypa OMOTECTUPOBAHUS TOJKHA OBITH
CTpOro crangapTu3zoBana. Heo6XxoaumMocTh cTaHIapTU3AIMKA TOKCUKOJIOTMYECKUX HC-
CJIEIOBAaHUN JTUKTYETCS TEM, YTO METOJIbl OMOTECTUPOBAHUSI OTHOCATCS K METOJIaM HE
TOJIBKO Ka4€CTBEHHOI'0, HO M IOJYKOJIMYECTBEHHOIO M KOJMYECTBEHHOIO aHAJIM3a.
Pe3ynbTaThl TOKCUKOJIOTUYECKUX UCIBITAHUNA UCTIOJIB3YIOTCS JJIsl UCUUCIICHUS TJ1AThI
32 TOKCUYHBIE COPOCHI, @ TAaKXKe JUIsl IPUHATHUS PEIICHUH MO COKpALICHHIO COPOCOB
3arpsI3HSIONINX BEIIECTB, OKA3bIBAIOIINX TOKCUYECKOE BIMSHUE HA TPUPOAHBIE BOJO-
€MBbI, ¥ MMOMCKA ONTUMAIbHBIX MPOU3BOJICTBEHHBIX U OYMIIAIOIIUX OTXOJbI TEXHOJO-
TUH.

[Ipu ocymiecTBIEHUN TOKCUKOJIOTUYECKOTO KOHTPOJII METOJaMU KOJUYECTBEH-
HOTO U TMOJYKOJUYECTBEHHOTO aHaju3a CIEeyeT PyKOBOJCTBOBaThCA 3akoHOM Poc-
cutickoit @enepanuu "OO6 obecrnieueHUU €IUMHCTBA U3MEPEHHUIN" M yCTaHOBJICHHBIMU
TpeOOBAHUSIMU IO OOECMIEYEHUIO €IMHCTBA U3MEPEeHUH, aAeicTByomuMu B Cucreme
I'ocynapcrBenHoro xomurera Poccuiickon depepanuu MO OXpaHE OKPYKAIOUIEH
cpenbl. OHU TIpeIyCMaTPUBAIOT HEOOXOAMMOCTh aTTeCTAIlMU JTaOOpaTOpUid, OCyIIie-
CTBJISIFOIIMX KOAHAIUTHYECKUI U TOKCUKOJIOTUYECKUNA KOHTPOJIb, TOCYIaPCTBEHHYIO
METPOJIOTHUYECKYIO aTTECTALIMI0 METOIUK, KOTOPBIE JAOIYIIEHHBI IS LeJIel rocyaap-
CTBEHHOT'O HKOTOKCUKOJIOTUYECKOTO KOHTPOJIS.

OOmmii NOpsAAOK AaKKpEeIUTAlUU M aTTeCTallMd OHWOJOTMYECKUX J1adopaTopuil,
OCYUIECTBJISIIOIIUX ONPEAEICHNE TOKCUYHOCTU MPUPOJHBIX, MOBEPXHOCTHBIX IpeEC-
HBIX, MOPCKHX, CTOYHBIX BOJ, @ TAK)KE BOJIHBIX BBITSIKEK W3 MOYBBI U JOHHBIX OTJIO-
xeHni onpeneneH B PykoBogsmeM nokymente "Atrectanns CUAK Munnpupoabl
Poccun u akkpenurtaius sKoaHAIUTHIEeCKUX Jaboparopuit” ot 30 nexadps 1999 r.

MeTtposnoruyeckasi arTecTalus U TOCyJAapCTBEHHBIH METPOJOTUYECKUNA HAI30P
3a aTTECTOBAHHBIMM METOAUKAMHU II0 OIPEACICHUIO TOKCHYHOE TIPOBOJUTCA C
1.07.1997 r B cootBercTBUM ¢ TpeboBanusimMu 'OCT P 8.563-96 "I'CH. Meroauku
BBITIOJTHEHUS U3MEPEHUI".

O6opynoBanue, MaTepualibl, peakTuBbl. lcnonb3dyercss  0OBIYHOE
nabopaTopHoe 000pyAOBaHUE, MPUOOPHI, TOCYAa U PEAKTUBBI, B TOM YHCIIE:

- aBrokyaB o 'OCT 9586—75;

- anmapart 3elTia uin Apyrod (puiIbTpoBaNIbHBIN ammapar;

- nozaropsl nunerounsie HA 0,1 u 0,5 mu1 [11 mo TY 64—1—3329—281;

- kamepa cuetHas ['opsesa wim @ykc Pozenransa no TY 64—1—816—77;

- IFOMUHIOCTAT;

- MUKpOCKOI Ononorudeckuit «buomnam»;

- puibTpel MeMOpaHHbie Ne 4.

BbuorecTrupoBanne Ha JIOMHHHUCHEHTHOM 0aKTepPHAJbHOM TeCTe OCHOBAHO
Ha HOBOW TE€XHOJIOTUHU SKOJIOTMYECKOT0 KOHTPOJISA, MPEAYCMAaTPUBAOIIEH  HUCIOJIb-



30BaHUE BBICOKOUYBCTBHUTEIbHBIX CHEIHATU3UPOBAHHBIX MHKPOOHBIX OHOCEHCOPOB
"DxomoM", CIIOCOOHBIX pearupoBaTh Ha MOsBIICHHUE B poOe 3B cBepxcmabbiM cBeue-
HueM. CodeTaHne HOBOTO OMOXMMHUYECKOTO JaTyuKa, pazpabOTaHHOro Ha Kadeape
MUKpoOHosoruu ouosiorndeckoro gakynbrera MI'Y um. JIoMoHOCOBa, ¢ BBICOKOUYB-
CTBUTEIBHOM 3JIEKTPOHHOM amnmapatypoi (JIOMHUHOMETpamu) ObLJIO peaju30BaHO B
npudope "buorokc-K", npuHsATOM Ha CHaOXXEHHE HKOJOTHYECKON ciyx0bl Boopy-
*eHHbIX cuil PO. I[Ipubop no3BossieT 0O0HAPYKUBATH C BBICOKOW TOCTOBEPHOCTHIO,
MPAKTUYECKA HUCKIIOYAIONIEH OLIMOOYHBIE BBIBOJbI, YPE3BbIYAWHO Mallble KOJU4Ye-
ctBa 3B u ux cmeceit B nmpooe.

B npubope "buorokc-K" ucnonb3yeTrcs npoctas U HaJeKHAs TEXHOJIOTHS OT-
0opa u TpenbsABIeHUS MPOO, KOTOpas COBEPIIEHHO Oe30macHa Kak JJisg Oreparopa,
TaK W JUIs JIUI A IPEAMETOB, ITOABEPTaAIOIIMNXCS 3KOJIOTHYECKON IKCIIEPTHU3E.

PaGota npubopa "buotokc-K" ocHoBaHa Ha M3MepeHNUN U3MEHEHUS HHTCHCHUB-
HOCTH CBEYCHHSI MUKPOOHOTO OroceHcopa "Dxomom" mpu ero B3auMoeiicTsuu ¢ 3B
B HccieayeMoil npooe. Perucrpaius cBepxciadoro cBeUeHHs JIOMHUHECLIEHTHOU pe-
aKIIMU OCYIIECTBISETCS ¢ TOMOIIbIO (OTO3IEKTPOHHOTO YMHOXKUTENsA (DY), pado-
TAIOILIEr0 B PEKUME CUETA AHOHBIX UMITYJIbCOB.

A

CBeueHue

Bun ob6pasna

P t, MUH
Pucynok 5.3- VI3MeHeHHe UHTEHCUBHOCTH CBEUEHUS NPU BBEJCHUH B PEAKLIHOHHYIO
CMecCh ITPOOBI ¢ TOKCUYECKHM COETUHEHUEM.

B pesynbpTaTe dopmupyeTcss CUTHAJI B BHUIC TOCIEAOBATCIIBHOCTH WMITYJIHCOB
TOKa, CHUMaeMbIX B aHoja DDV, yacToTa ClieoBaHUS KOTOPBIX MPOMOPIIMOHATBHA
WHTEHCUBHOCTU JtoMuHecteHnu. Curnan ¢ DY uzmensieTcsi, o0pabaThiBaeTCs C
MOMOIIEI0 MUKpO DBM U pe3ynbTar BBIBOJAMTCS Ha ACBATUPA3PSAIHBIA ITUPPOBOH
uHaukatop. I[Ipubop MOXKeT H3MepsATh HECKOJIBKO MapaMeTpoB HCCISIyEeMOTO
pacTBopa.

NHpexc TOKCHYHOCTH OTpeiessieTcs: o popmyiie:

=" x100 %

o
rae Iy — MHTEHCHBHOCTH CBEYEHHSI KOHTPOJIBHOTO PacTBOpa,
[ — MIHTEHCUBHOCTb CBEUEHUS PACTBOPA C UCCIIEyEMOM TPOOHI.
Tounoctps Beruncnenni — 0,02 %.
I'amma - pynxkums onpezensiercs no Gopmyiie:
ey
I
Bo3moxxubIi auana3od 3Hauenuit I' = + 4095,96




Juasa cinadoroxkcuunbix 3B Boiuncnsercs ko3ppuuuent ECS0, apustomuiics
IIPOrHO30M MOBEACHHUA UcciaenyemMoro 3B 1 nmokaspiBaonmmM, Ha CKOJIbKO 0oJiee KOH-
LEHTPUPOBAHHBIM MOXET OBITh HCCIEAYEMbId PacTBOp MJis JOCTHKEHUS HWHJIEKCa
TOKCUYHOCTH, paBHOTO 50%. Jlnst onpenenenust korddunuenta EC50 uccnenyrorcs
4 mpoObl, MOJyYEHHbIE MYTEM CMENIMBaHUs HccienyeMoro 3B U KOHTPOJIBHOTO
pacTBopa B CIEIYIOMIMX COOTHOIIeHUsix oobemon: 1/1, 1/2, 1/4, 1/8. dns xaxmoun
poObl U3MEPSIETCSI UHIEKC TOKCUYHOCTH, KOTOPBIN 3alIOMUHAETCSl B TAaMATH MPUOO-
pa. Ilo nanHbpIM 4-X U3MepeHui MPUOOP aBTOMATHYECKH BBIYUCIISET MPOTHO3ZHUPYE-
Mo kodpunment EC50. MakcumansHoe 3HaueHne EC50 = 126,99.

Jliis1 BICOKOTOKCHYHBIX 3B Briuncisgercs ko3gpguunent EC20, nmoka3piBa-
IOIMNA MPOTHO3, HA CKOJIBKO HYKHO pa30aBUTh UCCIIEAYEMBbI PACTBOP JJIsl IOCTHXKE-
HUS UHJEKCa TOKCUIHOCTH, paBHOTO 20%. N3mepenus korddurmenta EC20 ocyre-
CTBJISIOTCA aHATOTHYHO m3MepeHuto korddummenta EC50. [lepeceuenne momydeH-
HOU MpsSIMOM OTBICKMBAETCA ¢ ypoBHEeM 10g,0,25 = -3, cooTBercTBytomeMy [1=20%.
MunumansHo Bo3moxkHoe 3Hauenne EC20=0,01. Tlokazanus npubdopa EC20=0 o3na-
4aroT, 4To u3MepeHHoe 3Hauenue EC20 menee 0,01.

Kpome Toro, nprOop BbIUHCISAET YCPEeAHEHHOE 3HAYeHHEe HHIEKCA TOKCUYHO-
CTH, IIOJIyYEHHOE IIyTEM YCPEAHEHUS TpexX 3HaueHui 11:

M1+ 2+ 113
3

CP

Knaccudukanus creneHeir TOKCHYHOCTH 00pa3lioB MpuBejieHa B Tabuie 5.3.
Tabmuma 5.3 - Knaccudukarus cTerneHeil TOKCHYHOCTH 00pa3IioB

['pynmsl 3nauenue «T» BbIBOJ1 0 cTE€NEeHH TOKCUYHOCTH NPOOBI
1 MeHblIe 20 JIOIIYCTUMAsl CTEIIEHb TOKCUYHOCTHU
2 ot 20 1o 49 oOpasell TOKcHueH
3 paBHO WK Oosbie 50 00pa3zer] CHJIbHO TOKCHYEH

OnpeneneHue MHAEKCa TOKCMYHOCTU MO ['-QyHKIMH MOXHO OCYIIECTBISATH IO

rpaduky, MpUBEICHHOMY Ha pUCyHKeE 5.4.

log ,I"
0
4 1=50%
3 - -7 1=20%
’10g2K
-4 -3 -2 -1 0 1 1,6 2

Pucynoxk 5.4- Beruncnenue koadduuuentoB Ec50, Ec20:T" - ramma ¢pyHkuus;
K — otHOmIEHHE 00BEMA KOHTPOIBHOTO U UCCIIEAYEMOIO PACTBOPOB.




XapaKkTepucTuKa TeCT-CUCTEMBI "DKOIIIOM "TiprBeieHa B Tadiuie 5.4.
Tabnuna 5.4 -XapakTepucTuka TeCT- CUCTEMBI ""DKoIoM"

UyscTBUTEIbHOCTH, M/, EC50,Bpemst aHaimza 5 MUH AHaM3UPYyEMBbIE COCTUHECHHUSI
8 TspKeble MeTalIbI
2,5 Menn
0,065 [{unk
3,6 denobl
4.4 2, 4-nuxsiopdeHon
0,08 2, 4-mumeTmienon
1,16 ITentaxnophenon
40,3 Anudarnyeckrue CoUpThl U KETOHBI
7,9 2-IEeKaHOJI
0,45 I'excanon
9,8 2-JIeKaHOH
0,56 IlecTunuael
1,7 Kenstan
0,2 Jlna3uHoH
0,15 [lepmeTpun
8,5 MUKOTOKCHHBI
30 PR-Tokcun
70 [laTynun

biok — cxema momunomerpa npubdopa "buotokc- K'npuBenena Ha pucyHke 5.5.
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