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orIEHr{A TOKCITTrHOCTH BOAHOfi CppAbr AA.'I pbrE

Ilpedcmaoneu o6sop numepqmypbl nct uernodau onpedeneuun moKcuyHocmu aodut c
notvtoWbto K7uecmeeHltbtx u KOnUveCmBeHHbtx nOrcASAmeneil O6UeHA Seryecm7 U glepz6u
eudpoSuottmoG, o maKJrce coomHaueHlln usv4eHeuu'il asconromHbrx gersLpltt omux npo14eccos.

Knrcqeeae cnoSo: 6uomecmupo6aHue, SecnosaoucttHbte, pot6ut, 6uouudurcat4u.fl,
rcoeQQuqueHtn accuJvtlutnquu, 1uoxuuuuecKue noKa3qmetnt, MoHumopuHe cccmonHun eoduoil
cpedirt.

llocrynfleHHe 6ptorensux 3net\{eHToB B peqHbre, npyAoBbr€ r.r o3epubre 6accepisu oKrBbrBaer
3HaqI{TeJIbHOe BIrVrflHfle Ha )I(I43HeAerITerbHocrb BoAHbrx opraHi{3MoB H3-3a MeHs}Orqwxcg $rasui<o-
xttMl4r{ecKax cBofrcrB gpeAbi o6ulanus" Alx oIIeHKI4 ToKcHrrHocrI4 3arps3Hfrorriklx BelrlecrB B
BoAoeMe' [oMpIMO AaHHLIX fuIpOXI4MHqeCKoI'O aHAJI\43A, HeOSXOIHMTTI l4g'IerpairbHbre, 6UOlOrn-
qecKae lroKa3are::4. K o6iiienpuHt'1'biM il{eroAaM oueFiKH 14 Ko}r'rpolu lor(or{qHocrr,l nogHoft cpsAbi
Axfl rl'Irpo6nogroB orHocHTctl 6lrorec'rupoBaHile, B KoropoM 3aAeftcrBoBaHo oKoJIo 1,5 Trtc.sqlr Bkr.{oB
ilpeorloBoAFiblx ur MopcKI4x rI4ApoSHoHToB, cpeAu Koropblx ecrb BoAopocJtr{, Saxrepnu,
6ecnossoHor{HL,Ie lt prt6rt. Ocuoeurll4 Tear-oST,eKTor\r .rlBJrsrolc{ BerBacroycbre paLrKr{, fJraBFrbrM
o6pasolr Aa$nuia tl]. I-{elecoo6pasuo I4clrorlb3oBarb B KaqecrBe recr-o6reKToB TaKlKe v pu6,
'tlRJl'flrcu$fxcs KoHeqHbIM IIHI{9BbIM 38eHoM 6olrurunc'rBa BoAH6IX gKoclrcTeM, TaK KaK oHH
HHTerpnpyror B oe6e oco6eHHocra 3Konolnqecxofi cucreMbr vr. xaparcTepr43yrorc.s Aocraroqgo
nltcottoil cr'elleHblo iryBcrBHTeJIbHoc'FIa K H3MeHer{H-riM ycnorufi cpeAb]. B Ka-{ecrBe oileHoqHbrx
nora":arelefi, XapaKTepH3yIOlUHX BO3MOx$Ibie H3MOHOHH.{ OOCToIHI4.II npApOAHbIX BOA, B AaHHOM
cnyrlSg Mofyr Srtrr HcIIoiIb3oBaHbt Korl4r{ecrBe}IHbre noKa3are nH pa3:TurlHbrx 11pcqeccon o6vena
BeuecrB y psl6, a ra0Ke cooTFlolu eHprfl HX a6conlorHblx BeJIHtIltH. OAnn v3 TaKHX rroKa3are nert -xoeS$aqael{T accHMHJ'Iflur4H (NC, rAe A aecHMHr.HpoBaHHuur r{acrb gHeprur4 (eeqecrsa)
norpe6leuHofi r:rvrtt.H, C - sHeprua (nerqecreo) norpe6nessofi nuula), [oKa3brBa]or114ir, KaKar qacrb
BeurearBa (sueprura) nnrqz ycBaaBaerct opraHH3MoM [nx ocyulecrBneHg-{ Mera6ojrgqecxofi
AetreJlbHocrH. Tanxe I\'ro)KHo HcrloJlb3oBarb rnl Korr,rqecreeHHofi xapaKTep r4cr4Kvr pa3nHr{HbIX
irpoueccon rpaHcSopMaI{HH norpe6;reHtiolz nHIIIH kr ee HcnoJrb3oBaHrae Ha nJracruqecKr4fi o6ueH
KoeQc[HuHeHrbI P/C u PlA, rAe P o6uiax oHeprur (neulecrno) rnacrrrqecKoro o6ueua, Ha
$yHxquoualruufi o6nreH - R/C u R/A, rAe R - of1urcxoHeprg;r cpyHxqraoHiurbHoro o6uena r,t ApyrHe
roeQ$uqueHru [2].

O6qenpuHrITbIM sBJlqercq rarcKe l4cnoJlb3oBariue B KaqecrBe <6aroarx> 6uororprqecKllx cncreM:
a) r-ne'rxu HnH KaK ed greNdeHTa, yqacrKa HyKJieuHosofi Kncnorbr; 6) rnrHoroKrerorrHoro opfaH HgMa vu7
efo oArry- KJrerKy; n) exocucreMbr HJrr4 orAenbHoro opfaHH3rrra [3].

B pyrcoeo4crne [4], BbIrI]4rIeHHoIyI rIoA peAaKIrHeE B.M.3axapona H A.M. Knapxa peKoMeHAyerc.s
olrpeAentrb oKono 12 6raoxaltuqecKax noKasarerefi: aKTr4BHocrb cyrrepoKcngucMyra3br,
MOHOOKCI4FeHa3bI, COAep)KaHI4e [poAyKToB AefpaAar{r4u HyKner{HoBbrx KH9JIOT, rIt4TOXpOrvra P-450,
cso6oAnofo I,I cB.l3aHHoro oKcHnpoJrHHa, MertuIJIorHoHeHHoB, xeJIrrHbIX Kl{cnor H xonecrepHHa B
x(eJIrtI4 pu6, orAenbHblx Il3o[peHoa,qoB H xJlopcsulna B pacreau.sx. 3ru norc a3utelrvt Hap{Ay c
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fIPOE]IEMtr{ 3 A E E3 IIEI{EHH' .[KO CTI B'{IqOI O CB IT'I YKPAIHI4
B yMOBAX rHTErpArIrI AO EOITOHCbKOTO npOrIECy

MopQororlrrrecKl4Mli vr rr4cronorlrqecKr4Mr,r (6onee 10), reHerr.rqecKuMr4 (5 recroa), Qnsuonoru-
qecKI4MH (5 recron), I4MMyHoxorfir{ecKlrMlr (7 recroe) noseoJur orreHr4Tb aKTHBHocrb

oKucJrnreJlbHoro crpecca, rroBpexc4enufl,IHK, AeroKcnKarrlroHrryro aKTHBHocrb neueHu [4].
Ii.L1. KoryraeB rlpeAnal'aer l,IcnoJlb3oBarb Anf, oueHKvi cocroflHvlf, rngpo6uorrroB npll

no:leficrnua Ha HHX pa3nnrrHblx sKcrpeMarrbubrx sKoJroruqecKr{x cparropon u xlrMarrecKr4x
3arpfi3Hl{relefi clacreMy recroB, cBs3aHHbtx o4uofi $yuxquefi - o6ec[erreHr4tr Kr4crropoAHoro pe)Kr{Ma

opraHLI3Ma (COKPO). IlpegJraraeMaf, cHcreMa cocronT ras rpex.racrefi: 3BeHa AocraBKr.r Kr{cnopcAa K

rloBepxHocrH ra3oo6tteHa (vacrora AblxaHr4fi), sneHa rpaHcnopra ra3oB KpoBbto H 3BeHa norirou{eHl,It
KI'IcJIopoAa KJrerKaIuH norpeSnrelguu [5]. HegocrarKoM rlpeAnaraetrofi cucreMbr recToB sBnrerc.s ro,
t{To 6olr,runucrBo Lt3 HLIX Bblnomulerct Ha )KI{BoM Marepl{€ue B ycnoBr{flx craUr4oHapHoro
aKBapI{yMHoro SKcrIepHMeHTa pI oqeHutsaercs, JIHIITI oAHa QyHrqrar opraHpr3Ma - AbrxaTeJrbHa.s, r{To He
BcerAa Iro3Bo-rlfl er rroHrlTb MexaHH3M Aefi ctsr4r roKcprKaHTa.

f.B. KyapsBlreBa peKoMeulyer !\nfl oIIeHKH $usnororr.rqecKoro cocrorHras prrd H Apyrrrx
ru4po6uoHToB l{cflorlb3oBarb (tleHTo3Hlrfi rcosQQraqueuu - orHorrreHr.re aKTr{BHocrH rnroKoso-6-
$oc$araetuAporeHzBbl rc o6ulefi neHTo3o-QocQarnrer:a6orprsapyrorqefi aKTr4BHocrH, HrrH oTHorrreHHe
Atsyx KJlrcqeBbrx $epnaeHToB oKucJll4Telruofi I4 HeoKllcJlurenbHoi{ sersH ueHroro$ocQaruoro rryr}r
AerpaAaqr4lr rnroKossr (f-6-O N I rpaHcKero.rra:u) [6].

I4.8. folonuHa u O.IO. Eoqrco rpeAnararor r4crroirb3oBarb orHorrreHue eKrHBHocrH MAf/nAf
(rualar4ernrporenasu&arrarAerHAporeHa:sr) B KaqecrBe rroKa3areJr.fl nepecrpofixn o6rvreHsrrx
npoUeccoB Anfl rloBblilieHux yctoirt{ltBocTH opraHu3ivla B He6laronpllf,THbrx ycnoBrrrx o6gragplfl.
?IsNaeHeHne BerhLIuHbI ororo orHorleHl4.a (MAI-/nAf) relxercr HHAriKaropoM rarroKcr4qecKr4x
yc:-rounfi B TKaH.rrx MHp,T4:a rroA Bnr4.rrHneM ToKcHKaHralT].

I4.Vl. PyAuena-Tnrosa c corpyAHI,IKaMH rrpu n3yueHlrr4 4eficrrn-a HeKoropbrx roKcr4KaHrorl
l{c[onb3yer ruuporcuit' KoMrIJleKc norca:areriepi oKHcJilrreJlbHofo crpecca: npoAyKTbr oKgcrreHgff
nHnpIAoB, aHTHoKcI{naHTHbIe rjleprvrenrrr (rarala-:a, aynepoKotglqHcMyrasa, nepoKct4A rea),
cynr c| rragpfin b Hbr e rpynrrbr, rJr,vraru oHp eAyKTa3 a, rJryrarno H [ 8 ] .

CcHoeHute fiplrHlrlarrbl oKoJroro-6noxnruuqecKoro r\{oHHToprzHra 6rrnu paspa6oraurr B

la6oparopnn H.H. Heliosofi. K HHM orHocffTc.rr: npaHurril yuera 3Kororur{ecKoro Lr

TaKcoHoMI'IqecKoro pasuOo6pa3ue, o6tercros (eo4Hux opranu3Moe); npnrulHn HccneAoBaHH.s opraHoB
prr6 u Apyr[x rnlpo6uoHToB; oHToreHerluqecrcuir npaHrlt4rr; rrpHHrIVfl KoMnireKcHocrz TecroB;
npiIHIIHn 6uoxnrvwtqecicofi AHarHocrLIKH; npr{Hrlnn a.qeKBarHocrrd MeroAoB 3aAaqaM 3Korroro-
6uoxunauqecKoro MoHHTopHHra t9]. lipu kr3yLreHvIr BJTHIHHA HeKoropbrx roKcrrqecKux BeulecrB
(pryru A Apyrux r.tDKerbIX MerzurnoB, Hr4TparoB, Hr.rrpHToB, colefi rcatrun) Ha pa3Hbre cropoHbr
uera6onu:ua prt6 era cllcreua 6ltla ycreluHo anpo6zpoBaHa coTpyAHtrKaMH lr1rrtcruryra 6nonorgpr
KapHI{ PAH [9, I 0, 1 1]. OHIr npeAnoxfl4 nw 6uoxprMr4qecKr4ir uurerpa-nrHufi r4HAeKc - BI,fuI, rcoropufi
EpecraB-rl-qer co6of orHorrreHr{e HVerr?t pe3K-o orKqoHrr}of_lr4xes or HopMEI 6uoruivrnqecKT,rx
IloKa3arelefi rc o6ulerray v^ncny H3yqeHHbrx [oKa3arerefi, BbrpDKeHHoe B flpoqeHTax.

BrteoAur: K sacrotqeMy BpeMeHH B MapoBofi wnepurype HaKonneH Aocraroqssrfi Marepr4iln
ilo raKcoHoMuuecxofr, SKoJlofl4qecKoi"t kr roKcrlKoreuuoft eapua6etbHocTra pa3nuqHbrx BerrlecrB,
BXoAtxIHX B coeraB )KJ4Bbtx opraHH3MoB, H:i Hr,rx y)Ke anpo6rapoBaHbt q,v-_.BcrBr4TenbHbre vr

cneqafuqecKae 3KoJloio-6vtaxvtv*itlecKae recr6r, ilpHMeHeHHe Koropbrx 3aBuctrr or Bpr1a pn6. ee
BO3paCTa, OT XHMHqeCKO|O COCTaBa LI KOHr{eHTqAIIHLI TOKCHKaHTa.
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Zhidenko

EVALUATION OF WATER TOXITY FOR FISH

Literature review on water tctxity testing methods by the yl,ay of tluality and quantitv indexes
af hydrobicnis substunces and energetic exchanges ancl ccrrelations of variatiorz absolute valyes
of this processes is performed.

Key words: .biotesting, non-back-bones, jish, bioindication, assimilation index, biochemical
indexes, water state testing,
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