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C qenrro yBenurreHl4t ypoxafiuoctu cenbcKoxo3.sftcrseHnblx Kynbryp

nrx u WeHbrrrenl.nr 3apacraul4f, copHofi pacrrlTeJlblrocrblo BoAoeMoB B tt

Hee BpeMr aKTI,rBrIo ficfloJlb3ylorcs pa3rl,IqHue rep6uquAFr: HaIIpIIMep, AiIt:
JreHoBhrx KyJrbTyp - 3eHKop, AJIfi yHlttlToxeH[s pacT[TeIbIIocTu Ila KoJIJIe

ApeHaxHhrx KaHaJIaX I,I OpOCI,ITenbHbrX C]ICTeMaX - payH.qan, aMI{HHafi

2,4-auxnop$enorcnyrcycuoft Kl{cnorbl. IIpu nocryfinenr4vr erlrx BeIIIe

opraurr3M pu6 ux AeroKcr{Kallfit ocyulecrBlrnstcr. B neqelrn. .{nx noggep

sroro npou ecca v HopMaJIbHoro uopt[otfyrlKql{onulnbuoro cocrotnl{t op

ua. ueo6xo4llMo npficyrcrBl,Ie B nerIeHI,I pu6 uaxpogprilqecKux coeA]IH

cy6crparon Mfr ux pecllHTe3a. floerouy qenr uaruefi pa6mu cocrofia B

treHiln usrvrelteHl,Ifi gHepfeTHrrecKl,Ix noKaSarenefi neqeHE Kapfla nOA,qeft

rep6uqu.qos pastrofi I,IHTeHcI{BIIoorI,I.

VecneAoBaHHr rro BJrrr,rrHr,rrc rep6HIIHAoB 6wnu npoBeAeHbl Ha AByxn
Kaprra (Cyprinus carpio L.), nnpaueuHblx s OAO <9epunroepu6xos>. Mai

pn6 rore6aracb B npeAenax 150-300 r. Eruru llcnorb3oBanlr 2 rep6uquAa

Hofi xulru.recroft nprapolrr n csoficts: seHKop - uerpu6yel{H c pacrBopunaoci!

0,I2 r s 100 r BoAbI rpil 20"C u paynAarl - nruQocar, ero pacrBopltMocrb -
r B 100 r BoAbr upu 25oC. KosqenTpalluto nccneAyeMblx rep6HIlI,IAoB,

cocraBuJla 2 nAI( (npe4enrno AoflycrtlMble KoHIIeI{rp auuu 0,2; 0,04 ur/
4 IIAK (0,4; 0,08 rvr/grvr3) co3AaBaJII{ rlyreM BueceHr{t paccql'ITanublx Korutl
70% uoporuKa 3eHKopa u 36Yo BoAHoro pacrBopa payHAaua n 2oO-uutporue
BaprryMsr, pu6y n Koropblx pa3Mellltuu u3 pacqera I sxg. Ha 40r soAbt. IIpa
Jrrne coAepx anu a4e*unaroB pyKoBoAcrBoBaJII{cE peKoMeluaqusuu A. fi.
nxpercrofi c coaBropaMu (1985), A..f[. Manspeecroft, T.I4. Ennrrx (1985).

.{gr oqeHxu yvracrvfl ATR A,{R AMP e }rera6otrn.Iecrofi perynrquu pac

ThrBaJrlr cJreAyrolrlne xos$([uquenrbr cocrorrnr,rr KrrerKr4: aAeIII{JIarHhIfi enep:

ru.recruft sapf,A (A93); oHeprerlrqecrr,rfi Qoc$atsrrfi uotesqltaJl - orHolxe

Aeficrsyoqux Macc ATP-cucreun (O[M ATP-cnmeur'I); otnoueuue Aeir
Klrqux Macc aAeHnJrarKunasuofi peaxquu (AMAK). llugexc rteqenu paccq

BaJr[ tro r[opuyne 100xm"/M u ucnoJrb3oBaJl]r B KaqecrBe noxatarent crp
ffra oupe4eJrena ckopocrr{ npogr,rKuoBeHr.rr uccJleAyeuux rep6uun4on n

raHr{3M pu6 paccvlrmnrr roe(!$uqr{eurhl nnnoSumnocru - log P (lorapu
roeiprluqueura pacnpeAeJlenur He3aprxeHHux ([oprvr cy6crpara) c noMolu
KoMnbrorepnofi nporpauurr. CrarzcrurrecK)ruo o6pa6omy,qaHH6Ix npoBq
c floMorrlblo cTaHAaprHhrx KoMrrbrorepHblx uporpaMM, AocroBepHoe pa3JIIr



lxAy cpeAHI'IMIr apuoMerltqecKl{M}I BerHquHaMH onpeAeJItJIlI c noMolr(blo

{, 

"ili "ii"' 
c""og""ru. pa3lltr_H, M exAy cp aBHnBaeMbrMrr rpynnaM v c'{,urulvr

croBepHbIMI{ rlpn :t' - P < 0,05'
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pnc. 1. CoorHorrreHr4e noKa3areJrefi sHeprsrHqecKoro o6ueua B neqeHl4 [ByXJIe-

roK Kapua noA AeficrBl{eM payHAa; (A) ra 3eHKopa (E), Mt'', n : 6

$Ocuonuuu MarQogprr{qecKuM COeAI,IHeHI,Ieu, o6ecneunBarcIql{M npo'IeKAHI{e

hnororu.recrr4x rrpoueccoB B nerIeHLI' tBJlterc'f, AT@ (aaenosnntpuQoct[op-

ffi#;i,;.'"",i il*re noA AeficrBr,reM 3eHKopa yMeHbrurrn_o* n 3 paea,

ffi;;;",iholeao - nor{rl{ s2paza,cyMMa aAeHrIrIaroB - a l'5 pasa' A93 -
i8 para (pnc. l, E).

[py.". no**arsrlr eHeprerl'IqecKoro o6ueua (AAO' OY9:IY'1T].:.?Y:
llorreHAeHuI{Io K c rl{xeHl{ro, Ho B MeHbIrIefi cterleHlrt. OtgetKafl' peaKuufl'Ha

BHe MaKpoeprgqec ux rroKa3arenefi B IreqeHI4 AByxneroK Kap[a Ha AeficrBl{e

'HAa,,a 
cneAyrotuafl: coAepxaHl,{e ATO cHI43lIJIocb B 1,5 Pffio, orHoIIreHpIe

rO/AAO - B 1,2 pa3a, A33 - s 1,4 paza, cyMMa aAeHHrIaroB He H3MeHI'IJIacb

gqer Bo3pac ra1vrn KoHrleHTpaur{n AM@ (puc. l, A). oruoltreHHe AeficrBylo-

H( MaCC aAeHHJrarKuHa3HOfi peaKrIHI{ TaKXe He I'I3MeHUrIOCb, I4 TOJIbKo tloKa-

b oAM ATp cr{creMbr cHhr3urrcfl, B 18 pa3. 9ro cBr{AerenbcrByer o roM'
i 

^a):eHeprHf, I\ IO Heo6xo,ql'IMa He roIIbKo ArIfl yAoBIIerBopeHii]:yiT,:J:1
Ho Aorongprrenlnoe pacxoAoBaHlte ATO rpefy9Tcn \Irfl [oAAep]KaHHfl

yHKUlrOHaJrbHofo cocror H:nfl, fe[arouHToB B sKCTpeManbHbIX ycJIOBHfx

otrt Harpy3 Kkr. vuenuueHr4e aAeJrr{[arHoro 3Heprerl'IqecKoro 3apfl'Aa

AefrcrslreM o6onx rep6nur,rAoB TaKXe flBrl.tlercff cHfHaJIOM He3a[oJIHeHHo-
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y'Id gHeprerr{qecKoro 3apflAa cncreMrr. Iloaromy cJreAyroqr.rM erauov pa6
6uao npocr e4vrb, KaKr,re gHeprernrrecrr.re cy6crparbr Moryr ocyulecrBr{Tb
cnsreg AT@.

Cogepxanue fJrroro3br (n ruuonr/n) n nevenu AByxJreror r€pna B ycJIoBl

rep6nqnguoft uarpyrrcu 2 IIIK u 4 IIIK (14 cyrru, M + m, n = 6)

floxasarenr Konrponr PayH4an 3enxop
2IIAK

fttoroga 250,92+0,36 250,88+1,95 21 6,58*3,15*
4 rAK

I.fforosa 298,04*16,68 346,39*6,53* 256,86*10,I5
* .{omorepHoe orraque or rroK&laTeJrefi rcourpolr.

Hau6onee la6ulblrnrr,r rroK&,aTeJreu, 6larogapr KoropoMy JrerKo ocyrqecl
BJrrsrcff pecuures AI@, lBuercr co.qepxagr{e HrroKo3br B lreqeHrl. V prr6 noi

Moxubr ero rone6anr{r B 6onrurou Ar{anmoHe. IIoa leficrsueu 2II,{K payr

lana y AByxJIeToK Kapna B neqeHl{ coAepn€Hl4e ilrroKo3br npar(TuqecKn oAr{Hr

KoBo c KonrpoJrbHofi rpyrmofi pu6, a noA BJutrHHeM 3eHrcopa AocroBepHo er
cnr.rxeHne (ua l3,7Yo). IIpu 4 nAK ra6lrcgarorcr eIl1e 6onrurue pa3n[qur n
BJrr.{rur{b rep6zqu4on: uoA AeficmueM paynAana ypoBelrb flrxlKo3br AocroBel
rro Bo3pacraer u I,2 pa3a, flpu 4eitcrnnu 3europa - cur{xaercr: na 13,8% (cr
ra6rmqy). I4cnonreosanl4e urroxosEr A.rt.fi o6ecue.reHr,lr gHeprerrrr{ecKr{x HpKA
KJIerKe B ycJloBnrx geficrrur 3enropa He npoucxoAr;g,,Hartro yraSbrBaror Hr.rsKll

tHaqeHr.rr fi3yqeHHbrx HaMlr Marpogpfldtrecrr.rx coeAr4Herrnfi (cu. pzc. 1) n vr
iroATBepxrarcr HccneAoBanr{r aKTr.rBnocr}t Qepueumn yrneBoAr{oto o6uesa
rteqerlr AByxJreroK Kapna, npoBeAeurrhre panee. lnrorosa [cnoJrrcyercr B ApJ
roM Ha[paBJreH[n yrJreBoAHoro rata6orusrua, a nMegHo, B fierrro3oQoc$arnor
rrryrrre (nospamauue arcrr{BHocrr,r DrroKo3br-6-$oc(pargefl{AporeHasbr r{ yMeHr
neHlre arcTr.rpgocrr{ Seprraenmn HrrrKoJrr{3a, rlflKna Kpe6ca). Z r getorc}rKaurl
)ayHAana yflreBoAbr B KaqecrBe gHeprernqecKoro cbrpsg AJI' AByxJreroK Kapn
clroJlbE/rorcfl B Meublueil crenenn B or,rlfiql{e or ceFoJleroK, qro lroATBepx.qael

)t IrccJIeAoBaHI{eM alolcBliocrn Sepueuron rara6onra.rec(oro HarrpaBrrenus..
canarruu gHeprerrdqecKr{ eMKr.rMr{ cy6ctparauu rB,ulrorcr Jrnur{Abr. flpr leil

,TBUU PAYHAAIIA I{ 3EHKOPA (2 rIIK) KOHItrEHTPAIJVIfl, JfiINUTOIB B TIEqEHI{ IBYXJI€
rcK Kapna AocToBepHo He H3MeHteTcfl,, xCftl HaMeqaeTct TeH.4eHIII.rt K Itx cHx
KeHI4ro, Ho aKrlrBHoctr Sepuenta JII{na3br noA AefictsueM BeHKopa AocroBepH
/Merl6ruaeTcr, gro cBtr,qeTeJrbcrByer o 6onrrueu HcnoJrr3oBarrun Apyrrrx onep
'err4qecKux cy6oparou, a He Jrr{[r{Aos. tlro KacagTcfl.paynftafia,To aKTrrBuocr
Ir,rna3bl B TKaHr{ fleqeHr,r Kapna Bo3pacraer n 1,5 pasa; MoxHo npeAnonoxHT
tocrroJlHeHr.te SHeprerl-rqecKlrx pecypcoB 3a crrsr JInnr{AoB, xorr r,t orcyrcrBye
)HltxeHr{e ux JpoBHr B 9TOM OpraHe. Yeerfi.reHue KoHrleHTpaqnr AeficrByrcrq[
ep6uq[aos ao 4II,{K np}rBoArlT K AocmBepHBrM }r3MerreHurM Kar( B coAepxs
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',lha o6rlr4x JrHrfi{AoB (r.rx yeenuveuze), rar L B l(ogr{egtpaqur{ orAeJrbghn ero
3:::*:; 3::::^::llaer ypoleHb cno6oauru xr{pHhrx Krrcrror r yBerrdru{Ba_
eT Cr{HTe3 lpnflIr{qepr,rAoB, 3eHKOp oKa3bIBaeT [poTt4Borron"*r"";;;;;;;_
mpH o6racurlor 9To TeM, qro payuAa[ n3MeHter 6ynxqzonaaB'oe cocrorHne

: MeM6paH6r renarour{roB r'r ropMo3nr rpa'cMe"6p;;;;;;;nopr, a 3e'Kopttnrn6npyer upoqecc n"p""o"i s6upcnxsar'oro xoJrecrepr4'a H3 re[arorlr{Ta BxeJrrr6' Tarzv o6pasona, 
''pH 

yBenl'rqe'[z KoHqeHTpaq]M 4eficrnyroqnx rep6n-rrr{AoB Ha OpraHr'r3M pu6 acno*s.Ba'r.re o6qrx o"irao" ;""*; B eHepr€rnqe_c*r{x qeJrrx 3arpyAHrercr, oco6eHuo npu 4efimrn".a"*op". arrcrBpre payrrAa-Ita He r{cKJIrOqaeT yrfiIu3il\t4kr XLIpHBD( Kr{cJIoT r{ xoJleCTepr.tHa, KOHIIeHTpaqu,l*'rophrx B Ueqe'r4 .rrBrr'hrx pu6 nr.xe, treM y rourpooinux AJ'pecwrre3a:AT(D, .rro orpaxaerc, Ha ypoBHe *u^poiprn"ec*r.rx coegaueuufi (crr,r. pnc. l).6rrao noragano, rroA alfiar"oe* p aylranaB neseHr{ AB)nuerorTc, cur,rxenue o6ulero 6erra, flpamnqecrr{ oAIiHaKoBoe 3Ha_.ua. lrD\rw Jllal-''',r'.v vt !,rwpovruoprIM'IX 6erron, yBernqe'I,Ie BOAOpacTBOp4rraux 6enroB Ir Ao_0roBepl{oe yMeHbIIIeHre KoHrlenTpaqrrr{ HepacrBoDI{MErx 6errcon
ry'T 
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Drr lr(llvlDl,\" (rcjlt(flR LrYn^i^Era MO_iryr I{cnoJI'goB rYrt -

.fiyxm pnc.2 aroB

l(zDlle- unrrrrrq gTKafaplla, UCrrbIT flu,,,,a,1L, rrpsu v pay HAafIA.

rnc, z. | rlsronoruqecrufi cpes neqenn K
III'I Kapna noA BJII{'HHeM DavHnan, _ lA_c n ,,-,,. t ,^ _^_ _-

'irt,,' rr" $crPrr'r 
'uA E.JrnflHueM paylJ4ana - l4-e cyTKI,{, x 40, reMaToKcHJIaH _ 9o3rIH)

o cpaBHeHnK) c KC

rcrraerc, oorr,*...lfl- ":T.:_:l.loupera.pare neqenu ouninofi pu6ul/"Dr\,DrveTcfl' BhIpaxCeHHat 3epHII eTafl, AuCrpoSar re[aToUHToB , f,,acTrfl4 c

ffi 
.:ff 

fi::: *i::ng:: : TII o s re n aroq nro B,,rro c B r{Aer errb crByerIryooKoM rpoHr,rK'oBe'ur{ eroro rep6ruuaa 
" 1u*" "p.*" 6trilff#:

iliiilTBYy;;lT:I':gL::Ti**'np*-.;;'p;;;;ErroMv3Ha-lnro tog p = -2,36 + 0,64, 
" 
i-""". o";;#;;Tff:;:ttffiTT"rffi;:

ffi Iffi ;-::l*:":"::::i?yi1;6*roxeycraHoBrre'a3ep'ricr'nFonrpHo-KarreJrBHEUr Arcrpoour ren ortn o", HO ra*oro .r*..riJrfijff3a reuaroqr{roB, traK B cnyqae Aeficrear paywurane nabaroAaercr.



HHAerc [erleHr{ ABlrflercfr, noKa3areJleM cTpeccoBoro cocro.fl:nnfl, pu6,
l4-e cyrxlr gKcfiepvMenra y.qByxrleror Kaprla pa3rr4r&rr. B BerInqI,IHax It
neqeHr HeAocroBepuu (xourpo m 2,0 6 + 0,41 ; payuAan 2,52 * 0,5 0 ; senrop
+0,42)- VBenuqenue goeu rep6uq[.qb npusoAr,rr K,Aoc oBepHoMy Bo3pacr
emro roKa3arenx (l ,60 t 0,20; 2,70 + 0,40*; 2,20 +.0,20*) c oAHoBpeMe

o6soAueur,reM Ireqerru. B cexsln c y]reHblrreHueM KoJrrdqecrBa HepacrBopl,I

6elron, ux Mecro s o6servre opraua 3aHl,rMaer goAa. Llcnorb3oBaH[e I{HA

neqeHr{ AJrr o[peAeJreHr,rr cTpeccoBoro cocTorlJr4fr, y AByxneroK Kap[a Bo3M

Ho roJrbKo rrpn AocraroqHo Bbrcorr{x KoHrleHTpaqurx rep6uqrgor unu r
pauurfi Bo3pacrHbrx uepuogax pu6.

Taxnu o6pasou, Aerorcr{Karlr{r 3egKopa ocyqecrBnrercr c 6onbnrnuu;r
TparaMlr oueprETr,rqecxax cy6crparoB, nponcxoAr'rr yT unfisa\afl, Hrroro3bl,
rnnqepl{AoB, 6erKoB, Ho MaKpogpfllq cKr,rx coeAnsennfi ne cranosurcs 6on
TaK KaK OHlr r{CnoJrb3yrorcr Ha BOCCTaHOBT{TeJrbHhre IIpOqeCCBI, npoTeKaH[re a

6orlrlecr[x peaxqr,rfi , o6ecneq]reanq[x nyquyrc coxpaHHocrb rr(aHl{ fleq
Ilpr.r geficrrtltr payHAana ypoBeHB Mar(poeproB no cpaBrrenurc c gefictnneu
Kopa HecKoJlrxo 6oarure, Ho rKaHr{ neqeHr{ 6onee noBpexAeHhr

COBPEMEHHOE COCTOflHI,IE 3OOIIJIAHKTOHA IIEKOTOPbIX O3EFrl

KAPENbC KOIO TIEPEIII Efr KA
E.A. )Kyrc

OfHy <<nocHI4OPb), n CaHrr-flerep6ypr;

e-mai I : pshe-ekaterin a@r amblef.ru

3oounarucrounue npo6u Ha o3epu( Kpacanr,rqa, AnercaugpoBcKoe, XerraslDx
noe, Mycrarpnu, EopograHcroe n lycnnoe (Jlenunrpa4crar o6nacrr) 6unu
6panrr r orcrx6pe 2010 r. B xoAe KoMrrJreKoHErx r{ccrteAoBaHuft sanacos MOT6rlrr1
paKoB. O6cne4orannLre o3epa pacnoloxeurr na KapenbcroM nepemeilre u onnb:
crrcr K rpynne MEUrbrx, cpaBur,rrenBHo MeJrKoBoAHbD( BoAoeMor (ra6n. l). Ha rax.1

AoM o3epe npo6u m6npalucr B qeurpanbHofi (rny6orosoluofi) u n npu6pexuofl
rlacrrx. C6op, KaMepa[bHarr o6pa6orra fi aHaJrr.r3 Marepr,ranoB ocyrqecrnnmucli
c upr,rMeneHueu yuu0uwrponannofi r{ yrBepxAermofi uero4uxr.r, paspa6mannofi j

OfHy docHHOPX)) ooBMecrl{o c 3oonoruqecrr{M r.rxcrnryroM PAH (3oonnan.:
rcron r,r ero flpoA)nqur. MeroAnqecKr{e peKoMeHAarluu..., 1984).

Bcero s oceHHeM ruraHKroHe o6cneAosaHHbrx oselr 6uno orMe.reno 45 rr4on (9
Br{AoB KonoBparor(, 30 - xl4goqep u 6 BfiAoB ronenog). Hau6onruee rornqecrBo
BI{AoB ua6rrcpanocb B os, AaercaugpoBcr(oM, Har{MeHEruee - o EopogtrHcroM;
B ocrroesolu 6uln omreqeHbl TaKcoHbr, rrpucyrcrByrourne B IrJr{lrrRToHe B TetreHn€
Bcero Benerarlr{oHHoro uepuoAa znfi ero 6onrruefi qacrr.r.


