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PaccmMoTpeH BbICOKOYYBCTBUTENbHLIA BUONOrMYEcKniA MeTOL, NMO3BONRIOLLINA 38 KOPOTKUA NpomMe-
KYTOK BpeMeHn MHpOPMUPOBATL: O HANWYMKW B BOAHOW cpene HedTu n HedTenpoaykTos. Npegnoxed-
HBIR MeTon Beun anpobupoead 8 nabopaTopHbiX YCNOBUAX U HA NPpUPoAHOM obbekTe, nokazan bonee
BbICOKYIO CTENEHb YYBCTBUTENLHOCTU K HE(QTENPOAYKTAM, YeM 0bluenpuaHaHHeie GuoTecTet.

NMoaosou Omutpnii BukTopoBuy — kavguaar
6mnonornyeckux HayKk, CTapLunii Hay4Hbii
coTpygHuk naboparopun «BogHOW TOKCUKOIO-
run» HUW 6unonorun npmn Upkyrckom rocyaap-
CTBEHHOM yHuBepcuTterte (UrYj).

O6nacTb Hay4HbIX UHTEPECOB: TOKCUKO/IOTNA,
MPOMbILLINIEHH3A 3KONOrus, 3KON0rniecKknii
MOHUTOPUHT.

Banasin Anna 3gyapaosHa - KaHauaar
6MONIOrMYeCcKUX HaykK, B.H.C. naboparopnmn
«BoaHon Tokcukonornn» HUN 6unonorum npun
ury.

06/1aCTb HAYYHBIX UHTEPECOB; TOKCUKOOrns,
NPOMBILLNEHHAN IKONOrus, 3KOJIOrn4ecKnii
MOHUTOPUHT.

Caxkcornos Muxann Haymosu4 - kavgngart
6MoTOrnYecKux HayK, CTapLMi HayYHbIA
coTpygHunk naboparopun «BogHORA TOKCHKOIO-
riun» HUU 6unonorumn npn Ury.

O6nacrb Hay4YHbIX MHTEPECOB: TOKCUKONOrns,
NPOMBILLNEHHAs IKONOIrs, IKONOrnYecKkni
MOHUTOPUHI .

Crom Qasapn Mocugosuy - gqokrop 6uonoru-
YECKMX Hayk, npogeccop, 3aCAyXKeHHbIA
pa6oruuk BLUI P®, aaseayiowmin naboparopu-
e «BogHo# Tokcukonornn»y HUW 6uonornm npun
ury.

O6nacre Hay4YHbIX NHTEPEeCOB: TOKCHUKONOIrus,
MPOMBLILLIEHHAS IKONOrUe, 3KONOrnYecKnii
MOHUTOPWHI .

Beenenue

CRoeBpeMeHHOE NoJydeHHne MH(opMallMu o 3ar-
pPA3HEHHH OKpYIKalOLleH cpelbl ABMSAETCA olpejle-
AAOMMM 5TAlloM 3KOJOTMYECKHX 9KCIIEpTH3, 110-
CKOJIBKY 3TH JlaHHbIE [T03BOJIAIOT a/IeKBATHO OLIEHM -
BaTh CTENEHb TEXHOMEHHON HATPY3KHU Ha IIPHPOJL-
Hbie 00bEKTHI H BEPOATHOCTL pUCKa HeBIaronpusT-
HOI'o BO3JCHCTBUA ee Ha HaceseHue [1]. OpHoi ua
caMblX ByKHBIX 3a/1a4 H3yUeHHHA BO3/IeHCTBUA aHT-
pororeHHoro (paktopa Ha JAefATEIbHOCTh BOAHBIX
BKOCUCTEM ABJIACTCH WHJMKAIIMA 3arpsisHeHHsA, B
roM 4uc.ie 1 HedpTAHOro.

B HacToAllee BpeMst olleHKa darpa3HeHHus BOI-
HOH cpe/ibl HedThio W HedTenpoJAyKTaMu [POH3BO-
AMTCH, IPEUMYLLIECTBEHHO, HA OCHOBE PE3YAbTaTOB
IKOAHAIMTHYECCKHX aHanu3oB (2, 3|. LLupoko r1pH-
MEHAIOTCH METOAMKH, OCHOBAHHbBIE HA XpoMaTorpa-
thum (ToHROCHOMHAA, razoKuIKocTHAA, HHJIKO-
cTHaA U MOHHAA XpoMaTorpagua), ClicKTPOMETPUH
(HEHTPOHHO-AKTHBALIHOHHBLIA, pEHTTEHOCNERTPAb-
HLI, aToMHO-a6copBIMOHHBIA 1 ATOMHO-3MHCCH-
OHHBIA AHAIWE, CIICKTPOOTOMETPUYECKHIT 1 (y-
DPUMETPHYCCKHA MeTo/IbL, MHppakpacHas CIeRT-
POMCTPHS), WIEKTPOXUMHYECCKIX MeTOjaxX aHallknsa
(roTeHoMeTPHA, MoaaporpadUIecKie 1 KyJ10HO-
METPUYECKUE METO/IbI), HAXOAAT NPpUMeHeHne rub-
PUIHBIE METO/IB M MX kKoMOUHaUMK [3-8]. DxoaHa-
AMTHYECKME AHATTUABI TIO3BOJSIIOT HAMEPHTH KOH-
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LEHTPaIHK HeTenpoaYKTOB B BOJAHOH ¢pe/Ie U Co-
MOCTABHTL MX € VCTAHOBJICHHBIMH HOPMAaTHBAMM
npelejbLbHo JTOIMYCTHMbBIX HOIIIIEHTpaJI.Hﬁ.

BMecTe ¢ TeM, HA CErOJHAITHUAN JIEHB OCTPO CTO-
T HEOOXOAMMOCTD OlIpejie/ICHUA B IMTPUPOIHBIX
OO BEKTAX MUKPOKOHIIEHTPAITME YTCBOJIOPOJIOE [9].
ITpesiie Beero, aTo CBA3AHO C TEM, YTO ITPH HAIUYHH
B BOJIHOM 0GBEKTE YI71€BOI0POI0B HE(DTH B KOHIIEH -
rparmax, He OKasblBAIOILMX BHMMOT0 TOKCHYECKO-
ro aphperTa, opraHM3M MOMET HHTh JIHTENLHOE
BpeMsi, co3/laBad plieyaT/ieHHe rnoJaHoro BUooruyiec-
koro Grarononyyua. OJIHAKO TPH XPOHHYECKOM BO3-
AEHCTBHU TOKCHKAHTOB B MAJIhIX KOHLICHTPALMAX
BH/1 MOZKET BBIMHPATL HA NPOTHHKEHHA Prjia ITOKO-
neHHA. BHeceHHe TOKCHKAHTOB B BOJOEM, MYCTh
Jlaske B KOHLEHTpaumax, He npesbimatonnx [/,
MOMET ITPOHBBECTH CABUI B COOTHOLUEHHM MERLY
BHIAMH, [TPHBEJIET K HBMEHCHHIO KA4eCTBEHHOTO
CoCTanBd (‘DDGIIICCTHO, MOKECT ]I}')OH"-SOF!TH KaTacTpo-
('ljl'ri‘IL‘(.‘I{li}ﬂ YMCHBIICHHUC YHCIEHHOCTH TTPOMBICTIO-
BBLIX OOBCKTOB HIIM YXVALLLEHHEe HX KadecTna. [TpuH-
IIHUITHAJILHO BOKIIO, YTo0k npejen oﬁuapy?i{cuuﬂ
3arpAsHAIONIMX BEIecTd aHATHTHYCCKMMH MCTO-
jgamu OeL1 He e 0.5 [J1K. HopmaTupHoe «orey -
CTBHE KOMITOHEHTA» C1IIE HE 3HAYWT, YTO HTOI0 KOM-
[IOHEHTA HEeT B olpeaeaseMoil npobe, T.K. ero KoH-
LEHTPALMA MOMHeT OBITH HACTOJILKO MAIa, YTO €10
TPAJMIHOHHBIMH clloco0aMM He YIaeTcs ornpeje-
JHTh.

AHaluTH4YecKas 3ajlava olpe/le/leHua HedTe-
MPOJYKTOB YPEe3BbIYAWHO CJI0#HA BBHY TOTO. YTO
OOBEKT aHaAIH3a TTpeJIcTaBAgeT coDOH MHOIOKROMITO-
HEHTHYIO CHCTEMY, COCTABIAIIIHAE KOTOPOoIT obia-
JAT pasd/IMYHBIMU PHIWYECKUMHY ¥ XHMHYCCKH -
MH cBOHCTBAMM. Hanuuyue MHOrOYMCAEHHDBIX
tpopm MUTpaLIHK HEDTENMPOJIYKTOB B BOJHON cpe-
Jle, COCTAB KOTOPLIX MOKET CYILECTBEHHO OT/IH-
HaTbed, TpebyeT KOMIIIEKCHOTO NOJIX0/1a K HX UC-
Cle[lOBAHWAM.

HecMorpsa Ha HAJIMHHE BLICOKOYYBCTBHTE/ILHbIX
1 2(hheRTHBHLIX METOJIMK, AHATUTHYECKAS TTPOIIe-
nypa orpejieJieHHs JJaHHBIX TOKCHKAHTOB UMEET W
psaorpanyueHui. Bo-repnblx, Bee 9Tab MpoLe/iy-
phbl, OT n1poBooTbopa 10 MICHTU(PHKAIINY U MeTPO-
JIOTHYECKON OLEHKH Peay/IbTATOB MAMEPEHHI . /10C-
TATOUHO JUTUTENbHBI, CJIOAHLI H JIOPOrOCTOALIH., Tpe-
OYIOT HATHYHUA XOPOLILO OCHAIICHHBIX XHMHYECKHUX
AabopaToOpHH M COBPEMEHHON aHAMTHYECKOH arl-
napatypst [3, 5], BOSMOMRHOCTH HHCTPYMEHTATILHBIX
METOJIOB 3a4aCTYIO [NOJIHOCTHLIO HEe PEATHIYIOTCH M3~
34 OTCYTCTBUA OAHOTHIIHbLIX METOAMK 3RCTPAKIIMH
HEPTENPOJYKTOB U3 pasiiHUHLIX 00 bLEKTOB, HEIOJI-
HOTO MX U3BJIEYCHUS, AONOJHUTE/IBHOrO 3arpfa3He-
HHS WM [TOTEPh YTJIEBOAOPO/HBIX KOMITIOHEHTOB /10
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NpoBe/IeHUA caMoro anasuaa |3, 10-15]. Hanpramep,
HMCIIOAb30BaAHHUEe DOJLLIOro Yuea OpPraHuYvYeCcKMx
PACTBOPHTE/ICH M CXEM SKCTPAKIIMH He(pTeNpo/IyK-
TOR M3 PA3/IHYHLIX 3BEHbLCB BDI_IHDFI DHOCHCTEMBI
BbIZbIBACT BAPHALIMY B HX COJAEPHAHHH U COCTABE.
Tak, nanpumep, Ul H3BAEHEHHA HeTENPOIAYKTOR
M3 BOJIHOH cpelbl TPHMEHAIT DRCTPARIIHIO XJTOPO-
(hopMOM, TEHTAHOM, FEKCAHOM, Y€ TBIPEXXIOPHCTRIM
YEHEPOAOM, INSTHII0BBIM ahMupom. MenoibayioT me-
TOIAbLI H3BJACHCHWS B HCHPCPLIBHOM IMMOTOKE HIMJIKO~
CTHOIO DH0EHTA K KOHLEHTPU POBAHe Ha TBep-
nom copbenTte. O4eBHIHO, YTO yeJ0BHA oTBopa, Xpa-
HEHHHA, TPAHCITOPTHPOBKMX, OKCTPAKIIMH M KOHIICH-
TPHPOBAHUA YIIEBOJIOPOJIOB BO MHOIGM OIpe/iesi-
HOT JIATbHEMIITME PE3YIILTATD] AHAIM3a M UX TTPUNO/1-
HOCTDL LIS PELHICHMS HTOCTABJICHIBIX 3a]1a4.

Bo-propoix, HajermHan wientu@uralus elie-
BBIX KOMITOHEHTOB B C/103KHbBIX CMECHX 3ar pisHuTe-
JIeH pasiiHuHoi PHPO/ILI 1 TOKCHYHOCTH BO3MO#H -
Ha JHUTL TIPH GOALIITOR COBOKYITHOCTH M3MEPeHHN
HJTH OJIHOBPEMCHHEOM HCIHTOIB30BAHHHA TPeX-HETLIPCX
HEBaBUCUMBIX MeToA0R, TiiareIblbld 1 KOPPeKT-
HBIH AHAJHS HYHIEH BO BOEX TEX CIIYHAAX, KOTJa CI10-
HHUBIIAACH CHTYAlHA MOMET VIPOHATL 3/I0poBLIo
TIOACH WM HaHeoTH Bpej OKpYRalollelt cpeje.

M, Harouners. B HocJeAHMe ro/ikl Bee Yalle BO3HH-
KA cHTyalluy, cBasaHHbIe © I‘IE‘OGXUEHMUQ"I'IJI(}
BLIITOTHEHWHA BLICTPOIO AHAaAM3a (JIOHIHBIX CMecel
XUMHYECKHX COeIMHEHUH HEU3BECTHOIO HMJIH Yac-
THYHO H3BECTHOIO COCTABA.

CymMMHpy#A BBIHIECKA3AHHOE, MOKIO OTMETHTh,
YTO TPaJHIHMOHHbIE XUMHUYECKHE H (PHAHYeCKHEe
METO/Ibl aHATH3a MMPH BeeH MX BBICOKOH YYBCTBHM-
TEIBHOCTH H 3PhERTUBHOCTH OPOCTO HE B COCTOA-
HHM OXBATHTH PYHKIIMOHANbHOE pasHoobpaaue
HeQTEeNPOIVKTOB, 06ECTIeUN T HAJEHHBIA KOHTPOIh
NAHHBIX MTOJLNIOTAHTOB HA YPOBHE [1PEIE/IbHO-10ITY -
CTHMbIX KOHIEHTPAIMH U rapaHTHPOBATb KOOI M-
YECKYIO HAJIEHHOCTE ITPHPOA0OXPAHHBIX MEPOITPH-
ATHi. KpoMe Toro, BelleHASBAHHBIE METO/BI HE B
COCTOSAHUM JlaTh MH(opMallvio 0 BHOJIOrHYecKor
OIAacCHOCTH HEPTAHOIO 3arpA3HEeHN .

[TosbutreHue ahEeRTHBHOCTH OXPaHbl BOJLOT 3ar-
PHBHCHHMA B BHAYHUTE/IBHOH MEpEe CBA3AN0 CIIpHUMC-
HEHMEM KadyeeTBEHHO HOBRIX METOLOB HOC/Ie10Ba-
HMS, CPe/IM KOTOPLIX 0coBoe MecTo 3aHuMaloT H1o-
TecTHpoBalHue M Mo MKrauua 16, 17]. Buonoru-
YeCKHE METO/1bl, XAPAKTEPHUIYIOIIHE KAYECTBO NPH-
POJIOIN cpejibl, Kak cpe/ibl OBUTAHUA, YiKe 3apeKo-
MEHOBAIH ceBs RaK IocTaTOMHO HH(DOPMATHBHEIE,
NMO3BOJIAIGIINE JIaTh MHTEIPAILHYIO OLEHKY BIIMS-
HUSA KOMILIEKCA MHTPeAUEeHTOB U PaKkTOPOB Ha opra-
HU3MBL [18, 19]. [L10J0BHTOCTS U KAYECTBO [1OTOM-
CTRA ABJAAIOTCH CAMBIMH CYLLECTBEHHBIMM [TOKA3A-
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reqami GuoiorHYeckoro taaronoiayans moboro
opraHuaMa. BHOTECThI, B OCHOBY KOTOPBIX 10/103KE-
Hbl TAKMC Ll)yllJIZ:lM(;‘-I-[TaJ{hllhl(;' [oRasarTeiM, ciymarT
OCHOBO# U1f padpaboTKU HOPM JIOMYCTHMOr0 BO3-
NeieTBAS Ha BOIHBIE aKocHeTEeMBL. OHAKO 110106~
HbIE METO/BL MATOS(PHERTUBHDI JLTST PELIIEHUHA [IPO-
G1eMBI OITEPATHBHOTO KOHTPOJIS 38 TOKCHYHOCThIO
CTOYHBIX BOJLH KAYCCTBOM ITPUPO/IHBIX BOABCBM3HC
HEOCTATOYHON DKCIPECCHOCTLIO, TEXHHYECKOM
CAOAHOCTBIO M TPY0eMEOCTEIO [20].

B 0T0il CBA3H, LIEb HACTOANLEH paboThl — pPe/l-
AOIKHTE HPOCTOH, MHPOPMATUBHBIN H BHICOKOYYH-
CTBUTEIBHBI GHONOr MYECKHH aRcnpece-MeTol I AUTH
o0HAPYKEH U HEPTENTPOJYKTOB B BOAHOH Cpejie.

06’ bEeKTHI H METOABI HCCJICAOBAHMAMN

[1pH NOCTAHOBKE 9KCIIEPUMEHTOB HaMH ObUIO OT-
MeUEeHO, YTO [PH HAIMYHMM B BOJHON Cpejie Malbix
KOHICHTpalMil HedpTeupogykron pauku Daphnia
magna (Straus) na orpsya Cladocera(sersucroychle
pakooGpasHbie), BCIVIBIBAIOT Ha IPAHKIL pasjielia
MUJKOCTH-BO3AYX. [IpuHIMan Bo BHUMaHHe TOT
hakT, YTO MOBEACHUCCKUE PeaKIiMK IHIPOOUOHTOB
MOIYT CAOVHHTD YeTHHM IMOoKasaTe/eM ;‘TlEf’i("l'BHH ('_Vﬁ-
JCTAIBHBIX KOHIEHTPALMH TOKCHKAHTOB U 11PC/l-
CTaB/mioT coboil repable, Hanboee ObICTPLIC peak-
MK Ha MaMeHeHne BOJHoH cpeabt [21-23], navmu
OblIa PACCMOTPEHA BOZMOIKHOCTH MCHOILBOBAHNA
J'lr'_lHHDl'-:I TeCT-peaklifiH B Ka4eCcTBE SKCIpeCC-MeTO-
Jla Jyuis paniei JHarHocTHKYA He(TerpoJyKTOB B
BOJIHOH cpefle.

HMocienoBan#st MpoBOHINH Ha 1abopaTopHOM
KyJABTYpe BeTBHCTOYCBIX paukos Daphnia magna
(Straus). Cojlepiranie, Ky IbTUBHPOBAHUE U LTPOIIE-
nypy GMoTecTHPOBAHMA B 1a60PaTOPHBIX YCOBHAX
OCYLICCTBJAIN COTJIACHO pt’lt()ME‘HﬂyeMb[M H ob1e-
NPHHATHIM MeToKaMm [16, 24]. [l Gosee 4eTROMA
perucTpatiin a(heKToB, B ONbIThl Gpain B3POC/IbIX
(12-14 cyrox) ocobeil, UMEIOTIHX J0CTATOMHO KPYTI-
HbIE PasMephbl.

B kavecTBe MOJEILHBIX TOKCUKAHTOB Opaiu
apHalModnsi Geann B-95/ 130, aBToMoBHILHBIH
Gerann 95, H3e/bHOC TOINIMBO (JIEeTHUH copT). TO-
rousblid MaayT M-100. Tarske cTaBU/IH OMBITBI C ApO-
MaTHHMCCKUME (BeH30.1, TTapa-KCHION, TICEBIOKYMOI,
TeTpa/iMH) M mapapMHOBbIMK (IIEHTAH, OKTaH, J10-
JIEKAH, ICKCAJICKaH) YIIIeBOA0poaMi. IMYIbLCHH
HedTH M HeTEITPOIYKTOB F'OTOBHIIN B COOTBETCTBUN
¢ [25]. /leficTBHE smyibenid Ha Cladocera B 0CTpbIX
olblTax (24 vaca) MecJIeI0BANH B JIHATIA30HE KOH-
tenTpaui 10-101" M/

B SGRCIIEPHMEHTAX Onpejac/Jsumm KOHIEATPaun,
BblspiBawime 50 % maMeHeHWe TecT-rokasarels:
BBIHMBAEMOCTD, BCIUILITHE B HOBEPXHOCTHBLIA CJI0MH,
HBMEHCHHE CePedHOro 1 JIbIXaTe/IbHOTO PUTMOB.
Kas1yio KOHIIeHTPALH IO AHAIH3UPYEMBIX RCIIICCTR
M3yJaay B 6 MopToOpHOCTAX. B Ka4yecTBe KOHTPOILA
Opa’ii Ky/IbLTHBALMOHHYIO BOLY.

IMuBens OTMEHATH 110 HACTYINIEH MO HCMNOABHIK-
HOCTH! ¥ pA4KOB OTCYTCTBYIOT [tapaTe/ibHbLE JBH-
KEHMH, He BO3OBHOBISIIOLIMECH TIPH JIENKOM HPHEKOC-
HOBEHHH CTPYECH BO/bI HJH ITOKAYHBAHUEM OITLIT-
Horo crakana. IdherT NOBEJIEHYECKOH PeakIMK
PErHCTPHPOBAIM HPH COBMIOIEHMH CIIE/VIONIMX yC-
NOBUIT: PAYKK BCIUILIBAIOT B OBEPXHOCTHBLIR CJIOH
OIBITHBIX CPe)l U HaXOAATesT TaM Ha MPOTAKCHHH
BCETO 3RCTIEPHMEHTA, TTPH JErKOM PHKOCHOBEHHH
CTPYEH BOABI WM 1OKaYMBAHHEM CTARAHA HE 01Ty C-
RAlTCH B TOMILY HHKYDalMOHHBIX cpejl. PerueTpa-
[IHIO U3AMEHEHNA CePASYHOI0 U JIBIXATE/IbHOI0 PHT-
MOB [IPOBOJIMJIM B COOTBETCTBHM € [26].

T rosTygeHust TouHoro 3asadeHu 50 Y-bIX KoH-
LHEHTPAIA HCITO/IL30BAIN rpadgHIecKUil MeTo1 on-
peneienns [16, 24|. [loxyueHHble peayibTaThl 00-
paGoTaHbl cTaTHCTHYECKH [ 16, 24], npu BepoATHOC-
TH 6ezotnbounoronporaosa P = 0,95,

PeaynbTaThl H HX o00CcyxeHne
AHaH3UpyH Npe/crasierHbie B Tabil. 1-3
PHaBL, OTMETHM CJIe1yIOLIHe MOMEHTDI.

Marte-

Tabnuua 1

CpasHeHne YYBCTBUTENLHOCTI HEKOTOPRIX TecT-thyHkUni Daphnia magna npw NeACTBAKM HethTenpoaYKTOB NpU 24-x

HEGOBOH JKCnoanyuu

" Hedbrenpoayktsl  MUHUMAanLHbIE KOHUEHTPaLWN (mn/n) sb}ablaarou.me MGMEHEHME TECT - (DYHKLWNA B 2 pas3a

rBens 50 % |BCNAbITUE B NOBEPXHOCTHLIA|  MameHerue Ha 50 % YacToTb!

pa4koB cnoin 50 % pavkos cep,queﬁmewq ObIXaHua

Asnabenann5-95130 | 552%0,96 (3,45%0,55)107 | 2,85+0,54 1,13£0,22
ABTOMOOWNLHbIMBERIMND5]  324£0,65 |  (364%087)10° | 1172021 | (762%1,52)10"
[In3ensHoe TonnMeo " 1.13£0.21 (218+031)10¢ | (4.85+0,92).10% | (8,19 1,47)-10*

(netHee)

Tonounsiit mazyTM-100 | (246£043)107  (322£059)10° | (8,53 162)10* | (6,37£1,14)10°
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Tabnuua 2

CpagHeHve YyBCTBUTRNIBHOCTH HEKOTORKIX TeCT-pyHKUMIA Daphnia magna npy AeRcTanu apoMaTu4eckux yrnesonopoaos

npy 24-x YacoBOW 3KCNO3ULUK

f Apomatideckve | Temnepatypa | MuHUManNbHbIE KOHLIEHTPaLMU (MIVn) BbI3LIBAIOLLME USMEHEHVE TECT - (DYHKLIWIA B 2 pasa

" yrnesogopogbl | kaneHus,°C | rnbens 50 % | BornbiTie B NOBEPXHOCTHLIA |  W3MeHeHue Ha 50 % 4acToTs!
pauKos croii 50 % paykos | cepauebuenms ObixaHus

Benaon 80 571+1,13 (3,16 +0,63) 102 2,34+042 1,12+0,21

Mapa-kcwnon 138 3,55£0,72 (6,32+1,14) 10+ - 1,17%0,19 (6,87 £1,32) 10"

Mcesnokymon 169 219+0.32 (559+1,18).10° (6,72+1,27)-10"|(4,32+0,82)-107?

Terpanuu 207 275+047 (8.41+1,83)-10° (4,56 £ 0,82) 107| (7,87 £ 1,41) -10*

Tabnuuya 3

CpasHerue HyBCTBUTENLHOCTY HEKOTOPLIX TeCT-(hyHKkLMi Daphnia magna npu AeAcTBUM  anuatvueckux Yrnesonopoaos

npn 24-x qacoaou 3Keno3nynn

fﬁh_ﬁq:amqecme Temneparypal MuHumansHsie xomewrpaumn (Mnfn) EbleIBaH'JlLMe W3MEHEHIE TECT - cpnyuumaz paaa

| yrnesogopoas! | kunexus, °C " rwBens 50 % | scnnbiTve 8 NOBEPXHOCTHLIA 3MeHeHue Ha 50 % JacToTbl
payKos cnow 50 % paykos cepauebuenus ObixaHnsa

TMeHTan 3 | 553£1,23 (3,34 0,67)10° 2,67 0,48 1,24 +0,23

OkraH 125 4,24+0,81 (4,27 £0,73).10* 116+0,22 [ (587+1,17)10" |

| Bopexan 213 | 363082 |  (425%083)107 (6,37 +1,26)-10" | (4,65 0,93)-10°

LFEKca;:@KaH 287 | 156+0,43 ) (7.26+1,42)-10% (483+ 0.96)-‘_10'3 (7,61+1,29) 104 |

MameHenre cep/leTHOIO U AbIXaTe/bHOro PHT-
MoBy napuuk spnsierca HanGonee paHHeH 1 vyB-
CTBHTEAbHOH pPeaklMer MX opraHuaMa Ha Jjeii-
CTBMC HebaaronpUaTHRIX tharTOpPOB BOJHON cpe-
abi [26, 27]. I1pu oToM, KaK [TOKasaiy Halll{ OIlbl-

bl, PA3HULIA MEKIY MUHHMAILHBIMH KOHLEHT-
panMaMHu, BeI3biBaIUUMH 50 % HaMeHeH e dac-
TOTHI AbIXaHug U cep/uebueHud, B GONBITHHCTBE
chayqaen Obljla CTATUCTHYECKH HEJOCTOBEPHA.
Henbssi 0/1HO3HAYHO rOBOPUTE 0 BoJee BLICOKO
YYBCTBHTC/JIbHOCTH KaKOH-/1M60 H3 HasBAHHBIX
TecT-(PYHRIMH K Mce/le/lyeMbIM Hed TerpojlyKTaMm,
ApoMaTHYECKUMM H NapaUHOBBIM YIJIEBOJ0PO-
JaMm.

DKCMePUMEHTaNbHbIE JJAHHBIE CBUIETE/LCTBY -
10T, 4TO OMOTECTBI, OCHOBAHHLIC HA PErHCTPALIMH
H3MEHEHMA cep/iuebHeHHA U IbIXaHMH, OKA3aIHMCh
Bosiee UYBCTBUTEIBHBI K HCCIEAYEMBIM TORCUKAH -
TaMm, Yem MeT0 GHOTeCTHPOBAHUA, OCHOBAHH b Ha
BBIKHBACMOCTH pavykoB. Oco6eHHO YeTKO 3TO 1Po-
CNEHHBAETCA B OIbITAX ¢ JAU3eLHLIM TOILTMBOM 1
mMaayToM. HeobX0[AHUMO OTMETHTh, 910 pa3paboTa-
HBIC METOAMKH PErHCTPALMK cepeCHeHHA H [Ibl-
XaHHHA BOJHBIX OPraHH3aMOB 1T03BOJIHIOT ¢ BLICOKOMA
FOMHOCTBIO 00HAPYIRMBATD PHMECH TOKCHMYCCKUX
BEIIECTH B aHA/IM3UpyeMoit npobe, HO UMEIOT HM3-
KYIO OTIEPATHBHOCTE H IOBOJILHO TPYAOEMKH, Tpeby-
0T HATMYHA CTICHHAIbHON ariapaTtypol, MM, B
KpaHHeM cilydae, MUKpockona U siabopaTopHoro
cueTHHKa [26-29).
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Torenveckuit opderT kak TOBAPHBLIX HeTEMpPo-
AYRTOB, TaK M1 IILTE]J'I‘HI IBIX YTUICBOJIOPOJIOB U151 BETBM -
CTOYCHIX PAYKEOB BO3PACTA 10 MEPE YBEITHYEHMA X
TeMIepaTyp KUneHud, Ha ocHOBe HOJIYYEeHHBIX HaM#
OaHHBIX HCCIEIOBAHHBIE TOKCHKRAHTE! MOMKHO pac-
IOJIOKHUTE B CiIeVIOLLIH e PAJIL] YObIBAHUSA 110 CTene-
Hu TorkeryHoeTH WA Cladocera [l Hedrenpoayk-
TOB: MasyT > aBuabeHs3uH. /1A apoMaTHYecknX yr-
JCBOJOPO/IOR: TeTpasMH > 6enson. [l napadpuHo-
BBIX YIVIEBOJIOPO/IOB: OKTajiekad > neHTaH. Takum
oGpazoM, Gojiee TORCHYHBIMM 1A 300ILTaHKTOHA
OKa3a/IHCh BhICOKOMOJIEKY/IAPHBIE (Dpariiuu HedTH
(MasyT), MeHee TORCHYHBIMH HU3KOMOJIEKY IS PHBIE
(GexanHoBbIC) hpaKkiMHy.

Kax uasecTHo, B 061LeM ciiydae pacTBOpUMOCTh
YTJIEBOAOPO/IOB YBEIHYHBACTCA B PAJLY: TapaduHo-
Bble — HA(TEHOBLIE — apoMaTHYecKHe U yobIBaeT ¢
POCTOM MIX MONEKY/IAPHON Macesl: BeH3HH - JIH3eb-
HOE TOIUTMBO — Ma3yT. MasyT Ma/oaeTy4, COCTOUT
M3 MAIOPACTBOPUMBIX B Bojle hpakimi, cojepa-
HHE JHEC PACTBOPHMBIX (PpaKIiiMil B HEM He3HauH-
TEALHO, &4 B 6eHIMHAX OHO MAKCHMAILHO. DHAUKO-
XMMHYECKHE 0COGEHHOCTH HE(DTEIPOYKTOR M 1TOJIY-
HYCHHBIC PE3YIbTATHI TOKCHMROJIOIHYECKUX OILITOR
TMO3BOJISTHOT NpeJlnoaoHHTb, YTO TOKCHYECKOe J_lL‘ﬁ'
CTBHEC HA BETBHUCTOYCHIX PAYKOB B OCTPLIX OMBITAX
OKABBLIBAIOT MMEHHO BhICOKOMOIEKYJISIPIBIE MaJO-
PacTBOPUMBIE B BOJIE YIIEBOJIOPOJIBL.

Hecniepyemas peakums, oCHOBaHHAA HA PETHCT-
PALMH BCIUIBITHA PAYKOB B [HOBEPXHOCTHBLIA CJTOH,
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oKaszajach 6olee YYBCTBUTENLHOH K MCC/IEYEMBIM
TOKCHMKAHTAM, YeM HasBaHHble 6HoTecThl. [lpe-
craBiieHHBIE B TabIMIax MaTepHalibl [TOKA3BIBAIOT,
4TO paszHUIa MEHK/IY MMHHUMAIbHBIMH KOHIEHTPA-
[IMAMH, BblabiBaiompmMu 50 % BeruibiTHe AadHUHA B
[TOBEPXHOCTHBIN C/I0H HHKYGallMONHBIX CpeJl, U MU -
HUMAJILHBIMHM KOHLEHTPALMAMHE, BhISBIBAIOIIIHMH
50 % rubesb pavKOB 3a TOT e IIPOMEKYTOK Bpeme-
Hu (24 yaca), COCTaBIISNA HECKOIBLKO OpsA/KoB. He-
OBXOAMMO OTMETHTD, YTO IO/ BO3/IEHCTBUEM KOHIICH-
TPaLWii, BbI3bIBAIOILMX FH6E/h TECT-00BEKTOB, paY-
KM OIYCKAJIMCh HA JIHO OIBLITHOrO cocyjia v noruba-
mu. TlpeBapuTeIbHOrO BCIUILITHA JadHMH B IIOBEP-
XHOCTHBIH ¢J10i 1TpH 3ToM He Habmoanock. Hanpo-
THB, B KOHLIEHTPALMAX, BLI3LIBAIOIIHX PEAKIIHIO
BCIVIBITHA, JlapHHUH NOJHUMAIMCH B [HOBEPXHOCT-
HBI CJI0H ¥ OCTABAJIMCL TAM BILIOTH /10 MOMEHTA
cBOeH rubesiv, BpeMA KOTOPOH 3aBUCeENI0 OT Kave-
CTBEHHOI'O M KOJIHYECTBEHHOr 0 cocTaBa TOKCHKAH -
Ta. JlaHHoe HaAbMIO/eHHE BakHO TPU BU3yaIbHOH
OlleHEKE 3a peaKkuUsaAMH TecT-06bEKTOB B TeUeHHEe
IKCNIO3HIIMHA. B aToM cityuae rnogobHbii adderT no-
3BOJIAET TPOBECTH YETKYIO I'PAHMILy MEX1y KOHLIEH -
TPALMAMH, BhI3BIBAIOIIIMMHU rube/b lapHuiH, M KOH-
LeHTPAalMsAMHM, BbI3bIBAIOIIIUMH BCIUILITHE PAYKOB
B MOBEPXHOCTHBIH CJI0M.

B roMIL1eKCE ¢ APYTUMH GHOMOTHYECKUMH U XU -
MHYECKHMH METOJHKaMH Npe/CTABIeHHbIH B JlaH-
HOH paGoTe MeTo/ GbIT HCIOJIL30BAH [IPH OLIEHKe
KavecTBa MPUPOJIHLIX cpe/l Ha KoBbIKTHHCKOM ra-
BOKOHCHCATHOM MeCTOPONieHun MpkyTeroit obna-
cTH [30]. He ocTanapiMBanch Nogpo0HO Ha HOTYYeH-
HBIX peaylibTaTax, KoTopble HasoxeHbl B [30]. oTme-
THM JIMILUL HHTEPECYIOIIHE HAC MOMEHTERI.

ITpn XMMHYECKOM HCC/Ie/IOBAHUH aHaIM3upye-
MBIX P06 (Bojia ¥ BOJIHBIE BLITSIKKH 1104BbI), 66110
saUKCHPOBAHO HAJIMYHE B HUX HE(TENPOYKTOB.
FOKCHMKONOTMYECKHI aHaln3a roKasall, YTo Bee Ue-
cJiejyeMble ITpo6bl He OKAa3bIBAJIM TOKCHYECKOI0 BO3-
HefCTBUA HA pacTHTEIbHbIC H JKUBOTHBIE TECT-
OGBEKTBI, B TOM YHCJIE HE BLI3hIBAIM rubeib gad-
HUIT TpH cyToYHOH axcnozunuu. Bmecte ¢ Tem Bo
Beex rpofax Hab/no a1 BCIUILITHE PAYKOB B [TOBEP-
XHOCTHBINH CJIOH, 4TO JUINHUIA pas MoJATBep:KaaT0
JaHHBIE XMMHYECKUX AHAJIHE0B, T.€. HAJIMYHUE B ITPO-
Hax HedTernpojyKTOB.

BojiHbie BLITHKKHY Oy POBOTO LJIAMA OTIHMAIHCD
BEICOKOH TOKCHYHOCTBLIO JUIS ONBITHBIX OPraHU3MOB,
B TOM YHCJIe BRI3LIBAIM FH6eb JahHui [py cyToy-
HOWM skcrnosulyu. [pu oToM B JanHBIX Tpo6ax He
HaGII0la/id BCIUIBITHA JadgHUH B NOBEPXHOCTHBIA
caoil. Kak nmokasajim Jadible XMMHYECKHX aHaIN-
308, B pobax HedTernpo/iykTs! OTCYTCTBOBAIH. Pe-
BYALTATHI AaHAIM3a 3aco/IeHra GYypoBoro Huiama ro-

Kaszau, YTO KOHIIeHTpallUaA cojiel B LlIaMe 09eHb
BhicoKast, O4eBH/IHO, YTO TOKCUYHOCTD OITBITHBIX
rpo6 obyclioBieHa UMEHHO BbICOKHMMH KOHLIEHTpa-
usamu NaCl.

Takum 06pa3zoM, paccMaTpUBaeMbli B JAHHOW
paboTte GuonOrHveckui MeTos Guil anpobupoBaH
KAk B 1a60PaTOPHBIX YCIOBUAX, TAK U Ha pea/lbHOM
NPHPO/IHOM O6'BEKTE.

[TogBOAA UTOr BRILIECKA3AHHOMY, OTMETHM, YTO
HCTIOMh30BaHHbIE B pad6oTe naBecTHLIE BHoJIorHyec-
KHUE METO/Ibl, OCHOBAHHBIE Ha BEIHHBAEMOCTH, U3~
MEHEHUH CePACYHOro M JILIXaTeILHOIO PUTMOB, Xa-
PAKTEPU30BAIIMCh BRICOKOH CTETNEeHbLIO YYBCTBUTE b~
HOCTH K HeTermpoAyKTaM H MHIWBHIYaIbHBIM VT -
NEeBOJMOPOAAM, BHE 3aBUCUMOCTH OT UX XMMHYECKO-
ro crpoeHHs. Mecneayeman peaxkiins, ocHOBaHHas
Ha PericTpalliH BCIUIBITHS PAYKOB B [IOBEPXHOCT-
HbIH C/10H, orasasnack 6o/ee YyBCTBUTENLHOR K HC-
cJle/lyeMbIM TOKCHKaHTaM, 4eM HasBaHHLIe 6HoTe-
CThl; TEXHUKA ITOCTAHOBKH OINBITOB [TPOCTA M JIOCTYTI-
Ha JUIA LLIHPOKOro NPUMEeHEHHA.

MeToaka HeeeJoBaHHA [OBe/IEH U dHUBOTHBIX
[IIHPOKO UCTIOJIB3YeTes B paboTe TM-THEHHCTOB U ITPO-
MBILIIJIEHHBIX TOKCHKOJI0I0B. fIRJIAACH BEICOKOYYB-
CTBUTEILHBIM [TPHEMOM M3VYeHHUA U3MEHEHUH B
MOBEJEHHH, ATOT METOJ, [T03BOJIAET BLIAB/IAThL paH-
HHE CTAMH TOKCHKO30B, 4TO criocobeTByeT addek-
THBHOMY ITPUMEHEHHIO ITPoHIaK THYECKHX U Tepa-
MEBTHYECKUX MepoNpuATHI. B annoM ciayvae He-
06X0MM ITPAaBHILHBIA BLIGOP TecT-QyHKLMH, N03BO-
JISIOLUIMX ONEePATHBHO MOIYYHTL HH(MOPMALHIO O Ha-
YaabLHBIX CABHIAX B Mpolleccax MHU3HeleaTeIbHOC-
TH GHOOGBERTOB 110/1 BIMAHHEM Cy6i1eTalbHbIX KOH-
HeHTpanuii sarpasnuresneil. Onpejgenenune 6uoo-
I'HYECKHX KPHTEPHEB, YKA3hIBAIOIHMX Ha pasBUTHE
B OpraHMaMe HavyaUTbHbIX IPeAnaTo/IorH4eCKHX Ipo-
[{ECCOB, BI3bIBaeMBbIX MUHHMAILHLIMH KOHIIEHTPa-
LHMAMH TOKCHMYECKHMX BELLIECTB, ABIAECTCH NMPHOPH-
TETHBIM HAITPaBICHUEM COBPEMEHHOM DKOIOTHH.

MeTo Ky MOKHO HCTIONB30BATh /IS He/1ei one-
pPaTHBHOIO GHOIOTIHYECKOro KOHTPOJIS, THAPOIKOJIO-
rUYeCKOM BKCIIEPTHSbI, MTPH IJIAHOBOM KOHTpPOJIE
MPOMBILLIEHHBIX M OLITOBLIX CTOYHBIX BOJ, JU1A pe-
FUCTPALIMM MX BaITI0BBLIX cOpOCOB, MPH NpeaBapy-
TeJIbHOH OpUEeHTHPOBOYHON OLIeHKH Ka4ecTBa [Py -
POMHBIX BO/L HA HAJTMYME HehTH ¥ HepTempOayKTOB.

O6Guiee TpeGoBaHNE SKOAOIMYECKOr O MOHHTOPHH -
ra - ero atpherTHBHOCTE, M10J1 KOTOPOH NOHUMAaeTCH
[OJYYEHHE JI0CTOBEPHON MHpOopMauuK 1IPH Hau-
MEHBIIMX 3aTpaTax. PesyabTaThbl GHOJI0MMUCCRUX
AHATH30B ONEPaTHBHO CHIHAIU3HUPYIOT 06 onacHom
BO3JAEMCTBHH XMMHYECKOro 3arpAsHeHHA Ha
KU3HENeATE/IbHOCTh OPraliuaMoB, TIpUYeM HE Mo
OTAENbHbLIM KOMIIOHEHTaM, a [10 UX CMECAM, YacTo
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HEHM3BECTHOMN HIPHUPO/Ibl M HE BBIARIHEMBIX JIPYTHMH
MeToAaMK HcciegoBaHui. Takum obpasoM, oHU
OAX0T HAM BO3MOKHOCTE OJIYUYCHUA HauboJiee 11o,1-
HOH MHpOpMaNKH NPH MHHHMAJbHBIX 3aTpaTax
Ha BBIIIOJIHEHHE KOHTPOJLHBIX OIMEpPAalHii, no-
CKOJIBKY ONpe/IeIEHHUE MTOJIHOTO [IEPEYHHA [TPUCYT-
CTBYIOILUMX BEIIECTB B CTOYHLIX U OOJIBLITHHCTBE
MPHUPOJHbLIX BOJI COBPEMEHHBIMM aHAIUTHYECCKH -
MH METOJlaMH ABJIAETCA YpesBhlyailHO Joporoc-
TOSILLIEH IMpoLeaypoi.

Pagymeercs, Takoi nojxo/1 JOBKEH UL TPei-

BapATb, a He HCKI0YaTh NOCTEAYIOUIEe HCIOIB30-
BaHHE IPH3HAHHBLIX aHATHUTUYECKHX METO/IOB, 0CO-
BEHHO B TeX CIYYASX, KOTJla Pesy/IbTaThl GUOTeCTHPO-
BaHWA U OHOMHAMKAIIMH ONPABABIBAKT HEOGX0 1~
MOCTb HNOJAKIIOYEHHS CIOMHBIX aHATUTHIECKHX
npoueyp. KoMruiekcHbIH IIOAX0/ MO3BOIHET NOMY-
4MTH MAKCHMAITBHO HOTHYIO MH(pOpMAaL#io 06 ypoB-
HSIX 3arpA3HEeHHUH OGLEKTOB OKPYIKAIOIIEH Cpe/Ibl.

Paboma ssinoniHena npu noddepicke PODI
(eparm N 05-04-97237).
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EXPRESS METHOD OF DETERMINATION OF OIL PRODUCTS IN AQUEOUS MEDIUMS

D.V.Lozovoy, A.E.Balayan, M.N.Saxonov, D.l.Stom

High-sensitive biological method allowing giving information on presence of oil and oiling products
in aqueous medium for short time with high variability rate is considered in this work. Suggested
method have been aprobated in laboratory conditions and on real nature object and showed higher

level of sensitivity to oil products than widespread biotests
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