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EhONOThqECKI4E HAYK14

Aax JJroKa u TaMn.E (finrarerbHar..., 2015: Tami_yr. 1966). 3arelr 6novaccoii MB nuoxy,rapooaarr
c"oqHylo BoAy o6,r,eMoM 1% or o6rqero no,rn.te-
crBa uccreAyeMori aogu r 1.b r. HaMri cnoHcrDv-
xpoBaHo rllecTb KOHCOpL(r.IyMoB MB na ocgoee uav_qaeMbrx ruraMMoB fTr6n, j ). B reqesne 

"yro* 
npo_

aogu"rca 6ap6o'rar+t ]ItitAKocTL BO3AyXOM C rIOr{O_
llbro NoMupeccopa IIpr KoMHarHoii TeMneparype
u ocBeuleHrju q)uToJ]aMno!i. KoIITpOJ,IeM CJryI{I,rJIa
cToqria.E BoAa 6e3 BHeCeHu.{ uHotcvJlrHTa,

Cnycrn cyrxrr npo6bl 6uru opoltHcJlt 3lpoaa_
r{bl B oKOaHaJ'InT4UeCnOfi ,ra6oparoprrrl Ha usMe-
rreH{e coAep'I{aHr.r.q ocHoBrjbrx 3a-
rpa3H r rorulx BeuecrB (Ta6n.2),

TpaHcoopMaIu8 (beuo.[oB
flpoHcxoaHnJ TO.]b!(O B JKCnl5prr_
Nlerl c c Noltcopr-.lyNtorr Bo,4opoc-
Jleii 3 cpeae T3]r r, r, ncocTrBeliu_
Topofi - Cr. aulgarir. E. magnus,
I. probos.iclcum. Boc.rauturtut-,,
aap aHTaX MB. no-err4rrrrov5.
ocyuIecTBJt fl loT nccTllyKqrrro Bbr_
corioMoJ']er{vJr pH btx ryM rroabtx
rr d ry,t LBo fi x.nor, nprrcyrcTaylo-
utll\ B cror]Horl Bo.Ip aJporcHrroB
Ao MoJ.rpNynfl l)Hbrx 4,eHo,roB (Li_
ka,2009).

- Oco6oe alU14aHxe cncA).e r
ooptTrrTb t t.oHcopqr,t y}l ruTa\1_
voq FiyJ'lbTrrBn poBaHH bt i HA Cpe_
ae lil-\41tff, ari.rroqarcu{xx ar. c/o.
bosa..('. proboscidt tt m w E. mogluts c rHrpoM Frc-
Tor{ lu" fi.t. Jl. llptr Baencll jl B [cflblryc]lyto npo6y groro (oHcopquyMa B eAutlcrBeHrroM cr,.tyrlae
oKcliepuMeItTa 3ad)I.IKCr.tpoBaHo cHIlX{eIl!te coAeplrtautir al)euo,'ra. B orori rxe npo6e rra6,,uogae rcn
HaLIOIJISUIee CHn)rieHrie COnepr+laHnn aJrrrOn{rIr]rr,.

AOCTaTOqHO Helr-[oxrre noIia3aTeI[ rIo cpaBrre_
IIUIO. C KOHTpOrey no aKKyMy.[rIIr4lr a,.rIoMrrl{ng,
q)ocQopa r{ HtrTpaTHofo a3oTa no(a3a.[ r{oHcopqrl_
yM rura\{MoB C. proboscidaum, E. magnus i ru_
rpoM 105 KJi./,'r.

Bc-e xoacopquylrsr c EeBhrcord{rr rurpoM H,re,rox (104 x,r./n) [oxaoaJ,ru nor],ro.r.tirer,rbnyto rr Ae_crpyKTuBHyro rd)OeKTullHocrb no orltolreHIlIo (
oclroBrlbrM 3atpn3H.ErolqEI\t BenlecrBar{ crovtoi:r
BOAbr.

Tarcnlr o6paeor,r, Ha ocrroBatrtru npoBeAerrrlo_
IO CRpAHrrHra IiorrcoptlrryMoB :r,rrenpoao4opoc,rerl o
tiATICCTBC 6'IOIOfUqECKI.IX AfCHTOB 6bIJ]II BI,IfiBJTC-
HEI ABe r{yJ'rhTypr,r - E. magnus u C. probosci.deum.,
BBeAeHI{e $oropr,rx B npo6br irau60ree oOcDeKTraBHo

Kyn'rypr.f Mr4xposoAopocnei r ,, ror"oor!f,rul!,u" '
NA Cocras koHcopqr4yMoB,

sBeAeHHbtx B cro\tHyo aoay
ThTp

C.!Jp?as4 9go!9!9ge,in. E. ;aqn,Js naMue)W 106
2 10"

l0s
q!rclgsgrya,E ^"r!!trn qtoDosa E. maonus

105
5 10.
6 C probos(ideum E maqnJ; 101
7 Ch qlobosa. A ablnuus 10"

cHuxeHfie coAepxaH,'c ocHoEHbrx 3arpq3HcForqqx 
""r""r?un'uu'B cTogHoli BoAe, B3tToli !13 a3poreHKoEi,

npuMeeaHue: npogepk - pa3nhrtrlg gsr6opoK He AocroBepHbt npL, p<0,95: <+) _pa3nh,r4c B616opot{ AocToBepHbr npu D>0.95.

oqurqaJ]o cToqHyro Bo.qy oT ocHoBHbrx 3arpfl3E.ErO_
u(1,\ BeLUecrB (.116t.2t.l{oacopuuylr E. maenLts 14| . probosri.l(,ttm Hatr6onee 3(l){l)eKT BeH B npoqec_
ce ri3'r,trTlrr 3arpfisH.trtoulux aeulecln ua crovuofi
ltoAr,I. tr40 ceMrr rpy[n rrccJrIeAoBaHH6rx norJrlorau"
ToB IaEHLrrl rlyr'I cHIirr{aJ:I rioHr{eHTpaqurc ro u.rITtIrpyrna : NO.-, N.-,q, p._q , Al n cleno,r.

J]I4TEPATYPA
focynapcrBeflIl6fii l{oR,'Ial{ (O cocrof ]rt{ ol{py}Ila_

rorqeii cpeABr Pecny6,tn(r{ HoMr.r ts 2015 ronyo 7)"Mu_Trr.TopcTao npupo/ll srx pecypco8 OXpCtisl oripy)+.oio-lI./ cpe/'lbt pe.nJ6nllN14 Itor"lfi, tBV pl{ ..TOI,I pKr.
ULrft?l,rBriap, 2016. 1i3 c.

l'ylrioB A.f. Dlrororu.recRarr oqrcl,tia ropol{c&r{x
c'iortri6tx !oA: yqe6. [oco6{e. Bo,.ror7a: I4aA_to BofTV,
2002. 127 c.

. Lika K., Papadakis LA. Modeling the biodegrada-lion of.Fl.enoli. corrrpo,rr.tls by rrricroalg.,e // J6urna)
01 iica l(csearcjr, 2009. p. 135 146

_'l'anriya I{. Syn.hrorous cultures of algae // An_
nuAl llev. Plant Physioi. 1966. Vol. 12. p. 1--26,

BNhffH14E TEMNEPATYPbI HA !bIXAHhE, TENNOBbIAEJ]EHhE 14 3OOEKTI4BHOCTb 3ANACAHt4fl SHEPrr4UB MOnOAbtx TKAHFX EOPUIEBI4KA COCHOBCKOTO

p.B. ManbtueB, ,i,8. Aan6(3, C.fl, lvlacnoBa
n\crvryr 6t4onotuv Koi/u HU ypo pAH, r C6t(r6rBKap

E-matl m al ru s@ib. kom isc rLl

Barxulilt gno,rotrlyecliJrtrr 
d)aKTopoM, ofpaHr_ Ha oclroee orIcHKu pea(qraa Mera6oru3Ma pac-rIIJBarorqlrM pocr rr pa3Btrrue pacrelr{r-r B ycjroBn, ,tcnilrl na llarrelretlue rettneparypgr Morr{Eo oqe,''x ce30ltHofo KJILMaTa' .aBr'qercr reMneparypa rlllrrr a'qarrrlrBlrbre Bo3MorlrEocru BrrAoB, rrporHo-

nph BBeAehhu B Hee (oHcopqtlyMoE tur,rxpoeo4opocnei

O6o3HaqeHue
xoHcopLlriyMoa [iKf/atv'

Noi'
Mr/AM3

Noi' N

i,lzaM"
Ch globasa, C probosci-
deum, E. magnus (faMqr)
Ch glohasa.C probascL
deun, E nlagnu s (||nxa)
Ch globasa, C.ptobasct

C. probascideun. E mag-

Ch globasa, E. magnus
Clr glabosa A.obtiquus

Bl



lll Bcepoccl.tirc(ar (XVllll MonoAexHre Hay,jHac xoHcpepeHqrr (MonoAexb u HayKa Ha CeBepeD

3UpOBaTb ux pocT B p&3HLIX r{JIUMaTUqecKItx yc_
,rosuax, B coapeMeHHOM M[pe Bce 6o,rrnree pac_
rrpocTpaHerIHe rloJryrlarcT fl HBa3rrBIlbre BIiAbI, noTo-
pLIe MOtyT OKa3brBaTb SHaqITenrEoe aJ]ri.qHrae Ha
6nopa3Hoo6paarre IIpupoAH6rx g}iocucreM r Kyj]rr-
TypHhIx q)uroqeHo3oB, OALIu Ii3 Tanrjx BrrAoB _
HeracliLLm sosrtotusliyi Manden. - r{ltoroJlcruee
MOrloKApnuqecKoe pacTel{Ie, e cTe cTB e H H !,r r", apeaJ.r
paclpoc-Tpar.IeHrrt IioToporo HaxoAuTca Ha TeppII_
ropr'rir Kaeriaaa. fI. sosnotoshtt i llrtrpo!io liyJlr,TrrBu,
poBan4 liati Brrrco(ofipoayNT]tBHoe crlJlocEoe pac-
TeHre Ha ceBepo-3arraAe eBponerlcKoii poccrrtr (Ca_
I{blnepoBa, 1984). B ycJroBrrltx noAaorrbr cpeAuer-t
rafira Pecny6,rntiu Kolrn MotloBrAoBbre 3apocJlrr
H. sosnotL)sh!/i Bcrperrarorc.E loecelrecrHo (Chad,
in et al,, 2017). trlay.lgrra 3norot.o_d)ri3uo_qoru.re_
cKrix cBor-rc'rB II. sos naushUi , I1o.r-e lt qrraJ'1 burr x B03
Mo?I{LrocTerr ero Nlera6onrr3Nra arirya.rrLlto B cBJr3Ll c
()6octoBarllteM reoperrrlccrir.tx I,paHrrU apea_qa llrI,
Ba3l'IBrloro BIlaa, IrocTpoeHtlt NlOAe.rri pac11pocTpa_
rreH[t B 6opea]tbHotr aoHe.

Ilerl, pa6orr,r BbrfBrJTL BJ,r[rIHrJe reNlnepa-
Typbr Ha ALrxaHr.re, TenJ,roBbrle.nerrue rr oOcDcriTUB-
HOCTb SairacaHrrt 3r{epftl]l B TKatlfix npopocTtioB
rr lorreK Bo3o6lroB,rennn 11. sosntnushtli B cBr3]l c
oqeH(ort rpaHIIl pacflpocTpaHe]Jrrrr !t I]poIBtrfie_IIur rrHB&arrarroro Brua Ha ceacp. Irlcc,,t elonan a a
rrpoBoArr.rx rra pacreflrlrx 11. sosrours.hyl, (DopMrr-
pyrculrlx AroHoBtIArrr,le SapocJ,ru g6"1l,tan r. cLrX,
TLIBliapa B 2016 2017 rr. trj3yrrarrr rerfneparyp_
Eyrc 3aBllc!lMOCTb 11eTa6orrlqecHori ar\TlIBtrocT]I
fipopocrRoB (Oa3a ceMrAo,,U,Hhrx J,rrrcrbeB, I Aeria_Ia .rnpeJrfl . ll oSpJ30B.rHtrn nepBor-o Hltcro'lulpr_o
.-lllcT:l. Ill ne{j1.qa anlje l II no,ra..00306 on..t.ltrJrl
(HoHeq Marr u rrarrar,ro onrn6pa). CKopocrt, Artxa_srln oIpeaen.q"'1]r c noMotr{bro I{I{_raaoaua,rtraaTopa
L,i,7000 o 4uanaeorre reNneparyp or 12,qo-r35.'C.
tllETeEclrBr.rocrrr TetJ'loBrrAeJIc fi Il,, AbrxaHtl'l lJ i)iD,
q)eE'ruBrrocrtl aArracanrru arreprIlr1 oqerI]'lBaJrI1 c rIc,
rror'rb3oBaHrrerr \rero/Ia 6r,ro.roft'r.iectioir llaro]lnrle
Tpr'rrJ rr MoAerrrr{ pocra (Ijansen ct al., 199..1) u Arra_Ila3olre reM[eparyp 2-30'C. Telrleparypy aavep,
SaHrit BoAr,r B npopocTKa\ orJcrrrrBajrlr Arrcllc])eperr_qranLuhrM cnarrupyrotqr.l{ ranopiruetpolr DSC 60
Shinadzu.

Bliaa.leuo, rrro lpopocrrirl pacrenrrfi F1, sos
nat\shui B qla3e d]opr,rrpoBaHU_a (xri\l.'tllo.rrtlHbrx r,1ll_
c rbe! paHHcri BecHot"l rroA crrcrorl (rrarraxo anpcxjl)
xapariTepLr3ytol.crl cpaBrIIrTeJIbtro nuconoir ctiopo_
cTrrIo pocTa, paccyuTaIJtIOit B sriRIlBaJ.rerrTax 3a_
IracaHxn 3rreprlrl, B Arra[t3oHc TervEepaTyp oT 5
4o 30 "C. Hn3(rre roror{ureJ,rr,nt re rerrfleptryphr
0,'1aro[puarrrbr AJtr pocra npopoc.r.lioB D oror rre-
prroa: aoJr.fl Te[JroBor"r arrccrrllaqrnr orleprlru ]l Tria-
rrJlx IlpopocTKOB Itpr.r 5'c cocrau.]rnJta 20%), qTo B
Tpu pa3a MeIIbt]Je no cpaBEetrrlo c TKarrrrM , IIpo,
rpcrlrMrr Io 25-30 C. Dro roloprrr o6 ycroir.rrr_
BocTr] u oq)Oeli,]'IlBIlo11 ]reTa6o.tIl3rre npopocl,rioB
IIpr Hll3KIlX IIOJIO,Ii]lTe,r] brrrn x Te\{ucpn,rypax ll co_
oTBeTCTIlyeT TeMnepaTypltoj\ry pelril,Irry ]torrBbr IIa
rjryorlr{e y3jra Fyuleuu.q paHrrer-t ncctloft (0, -1 .C).

B2

floria3aI{o, rITo,{6rxareJr!Haa cnocoOHocrb
rlpopocrKoB (npu 20'C) H. sosnoLushAi B dla3e ce-
MUAoJtbtlbrx JtrCTr,eB COCTaBJISIa oXO,rO 0.2 Ur
COr,/r cyxoti Macchr !r lr BoapacraJra a 2,5 paaa o
nepr'IoI OopMupoBaHu.rr nepBoro Hacroaulero Jrrr_
cra. yclIJ'IeH{e AbIXareJrr,Hoii aKTuBHocTu o6ecne_
vrrBaeT eHeprlreri npoqecc6l pocTa r.r pa3Br.rTr,Iff Mo-
J'ro,q6rx rlia1{eti npopocrKoB paHHeii BecHoii noA
cHeIoM [prr Htr3KlIX TeMnepaTypax B npupoAHblx
ycroBr.I.qx. Btran,reu cABItr ret\ltteparypHoro orITIl_
trryxfa pocTa IrpopocTtioB B cooTBeTcTBrII,r C I{3MeHe-
irraMu repMurrecnlrx ycJroBrrii cpeA6r. Drcrrorrelr_
q4anr,utrri pocr criopocrl AblxaHu, npopocrltoB
B q)a3y nepBoro Facro.qrqero Jlrrcra orMeqeH npll
6onee Br,rcollux re\rneparypax (20 35 .C), 

vem y
IIpopocrHoa, q)opMtrpyrclllnx c eM fiAo,r] rj H r,Ie rIr-crrr noA cHerov (5-20 'C). Ero congere,rtc,rey,
eT o rr,r]acT[r{HocTrr ].I sanace npovnocru vera6o,
,'rnarra 11. sosnoushyi. ra paHrrrlx craAuflx pa3BU_
Tna pacreHnri. Ilpopocrrirr fL sosnotushyi cnoco6-
Hbr IIoaAcpui]lBaTb ArrrxaTe jrhrryrc a!iTrrBHocTb IIpu
IipaTKoBpeMeHHotr 4ericrlru HI,r3IiLlX OTpUI{aTeJTb-
FLt\ reMneparypax (Ao -12.C) B BeceHnuii rre_prto;. Buln,reuo, rrro relItep .i.vpa 3aNrep3aHI4.E
cuo6oArroIi Bonh|I.RaHer'l npopocr.KoB cocraBra"Ira
orioJto -8 'C tr 6rr"la Ha noprrAoN HrrlKe! rteM TeM_
neparyptr norrBt,r B 3orre ya,ra nyqeuun eecnoii.
3To o6ecre.rrBaer ltaAet{HyIo Barur,rry npopocrrcaM
pacTellrrr_r iI. sasnor\shui. ao BpeMn BecelHux 3aMo,
po 3r(oB.

Orprnr al' rre licrequii Bpcdoir ocyttlec.IBlqer-
c.rr ca crrcr 4)oH,qa ceMflH lI rro/I3etrrHtrx norleN BoB_
o6rroBreHr,tr, KoropLre 3ai{jraAbrBarcTc.E Ha cre6re_
Iioprre ]l rlcpe3 ]\lOBrrrBaroT. Ita,ropr.rverpu.recnne
IlccxeaoBaHrru [oEa3aJrrI, rrTo criopocTb TeIlJrOBbr_
/q0neHtrr B TRarIr:Ix BepxyrxeqHori no.rriI] 1.I. sos
n.owsltgi sozpacranil _{rrHeriHo flpr IipofpeBaHr.ru
Tl{aneI"1 or 2 4o 30 'C lre 3aBtrclrMo or ce3oEa Bere-
raqtrtr, Criopoctl rennoBLrAe.rreHr'ra B T(arIrIX Bep_
xvllrerlilr,rx norteK coc r.aB,,.r8,1A ORO,[O 25 vnBr/lrr
cyxoJJ rrilccbl nptt 20 "C, trro cpaBHrJl,Io co c11opo_
cTbro TenrToBbrlelerrl r y oTpacTatorqlix EorreK r(y_cfaf.lr'fdoa (Va cinitttn mttrliltu:t ir ,qpnBoclrblx
tJurtnga.!osiiord n S. L,rrlgorlsl pccl.el|l i (Ma,,rbr
uIeu rr Ap., 201.7). Becnoir BepxyrueqHbre [oqKrl
pearIIpoBa"rrrI 6o,'I h!IuM ycr,rJ,IeHI'teM IreTa6oJ.Iu3Ma
rrprr rrporpcBarrrrr.t rriarreri 4o 25 30 .C 

no cpaBHe_
Huro c trorrlia t.t B ocerrgrl:r nepno4. Occnrrrre uov_Nn xapalirepu3oBa,rrrcb cpaBH[TeJrhrro BbrcoKort
ctopocTr,Io 3itrIacaHIl'I JtlepalrrJ npu Hr.r3liux TeM-
nepaTypa\ 2-5'C, I{orqa Ao.rrE Te[J,IoBou A{ccL{_naurrrl anoprrlr rle ltpeB6][rara 207o. Burapr:ena
cpaBI]llTe,iI6HO BrrICORat, otio.llo 5 xtr CO./r cvxoli
rraccLl rr, AbrxaTe-!bHafl cnoc06Hoc,r6 aepxyurevnoil
[or]FiII B oceqErril neprro4. grn pe3yJIbTaTLI |ODO-ptr oO aal)d)erir BHo\I Me'fa6o,,rrr3\,re ocerrHrrx nolleN
ao3o6-,lno.tct rfl . y t.ot-op6jx otcyrcTBypT r,ry6o|irrii
rrolotr. ti .rror r..pr!otr ocJ.t(ncrB.lrlorcq \loprDorp_
lreTrrrrecrilre [poqeccLr, cBr3arl[Lre c Ae,rreHrreM !r
Arrcl)4)eperrrlnaunel_r r{JreroK II TKalreri, npoI,IcxoArIT
aAanrarl fi \tcllrrcrextarr.Iqecr rx tnagei,i Il TeMne_
paTyl)Houy pe)i{trrry npu IIepcsrrMoaKe.
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HAyKr,t

B rleroM, rroriaaaHo coorBercrBrre Mera6oJra_qec]toii aftTr.tBHocTn MorroAblx1.KaHeti pacTellrlft
H. sosnotoshyi K TeM[eparypHoMy pe)ItrrMy noqBLr
ri BoBAyxa B ycJroBr4'x cpeAHerae*{Hori rroASoHhr,
qTo o6ecrequaaer pacTeHu.aM aAa[Tar{u}o K Hrj?_
KrrM TeMIIepaTypaM B SLIMHAI1 [epr4o,q u BLICOlilte
TeMnbr pocra pauneii aecnoii. Ilo,ry.rentrure qan-
HbIe cBaAeTeJIhcTByroT o rloTeHI{UaJISIIblX BO3MOTIT-
HOCT"TIX [pOABrlEteHI,Ifi rrHBa3rrBHOaO BUAa B 6OIee
ce8epHLre tnlrporhr, B rroA3oHy cenepnofi raiirr u
".r 

e co ryfl,q p br .

- Pa6ora Br,rrror'rrreHa B paMEax npoe(Ta pqrol4
"Nl,; 16-44-11069,1 p a <A&o.roro-aDr3roloruqeclroe Mo_
Ier']r'rpoBaEr,re teofpa4)r.lecItIIx npeAenoB pacIIpocrpaEe-
rrrr rtFBaBunrrr]rx BlnoB pacreriuJi Ea npfiMepc 6oprqe_
au&a CocIIoRcRoro I TaelKEofr 3orle eBpofieiic]{oii.racr[
Poccur.rr.

CPABHhTEJ]bHOE ONTIKO-3NEKTPOXI,4M14tIECKOE 14CCNEAOBAHhE
BN 

'HI4fl 
I4OHO8 I].IEIIOI.IHO3EMENbHbIX MEIANNOB HA XI43H;AEFTEN6HOCT6 ESCHER/ CHIA COLI

_1:O.S-"-"igt", B.C. Ch6rpLleB, H,A. AH.qpceHKo, LtaH TxaHb TyaHLa!(--t terep0yofc(l/i Haqho,lant rblil hccr eAoBa rer bc(,4 i yrneepiurer
/F6ooMaL|/oFHbt'.exFonorl/i. ve{aHrk14 rj orrr,<r,l r CaFti_nereo6vor

t_.na I vs j 969t@mait.ru

tr4oHlt Nterarroe [rpalor Ba)irryro poJrr, B,nr.t3_
rreae.rITeJrBHOCT[ J'r106Oro ,I{rBofo oprauualra. llpt
oroM IioHLI uleJlor{Hbrx Mera.t,,roa (a nepnyo o.1e,
peAb, TaKIce Ilan Na* r4 K') y.racTBl'nr B pa6o-
Te IiJ'reroqHLrx HacocoB, o6ecfle.iilBarcrqnx rpaArr_
errr hollHorl cuJrLIJ a raK)Ite ojteKTpoxuMtlqecliofo
iroreHrluara MelKAy cpeAort, oxpyxralou{eii Krer_
Hy, lr ruaJroruraaMofi noc,,reAHeji. I4onbl 6orlI'I'1r,IH_
crBa ocTa,'rbHr,rx MeTa-[.rroB noMofaroT OopM po,
BaTb L.r peryrrpoBaTb rrpocTpaHcTBe[rHyro cTpyK-
Typy liaR npocTblx 6e"rrlioa, rar U cloxtrlrtx 6e,r-
KOBbIX KOME eKCOB, aLIUOJIIIfimIquX B X{I,IBOM Op_
raEtI3Me oepMe HTaTlt BHhte, Tparrc]topTHbre, cTpyK,
TypFbIe, MoropH bre It I,lH bre Ba jriu e r-.ruJlte q)yH(rlurr.
np[.reM uoHbr Lqe,rroqHo3eMeJIbHbIx Mera.r,ToB (oco_
6eHHo ra(t1e nax Mg?' rr Car') nB,,rfltorcrl oAtrtrMu
r,r3 Hau6onee pacnpocTpalrerrHbrx narrouon (nol{rr_
Mo, ecrecrBeHrro, H', Na* u K*), Bcrpe.ramqrxcn
liaK B OKpyBaIoIqeii cpe/le, B r{eJlor\{, Tari }t a cocTa-
Be irroboao r.Kr.tBofo oplaHrI3\ra.

B csfiru c 3Tr{M rlHTepecrrbr\r ltpeAcraBrrrjloch
ouesurL Bo3.qer'icTBrre paaJ,rrlrtubrx norrqerrrpaqaii
IIOHOB tqe,'Iorll]o3et\felLtIhIX MeTa.rI_[oB Ha rMSHeAe_
.flrerhr{yro aKTuBHocr!, Escherichi.a coli. llprr arolr
E. coLi 6t;r,a ou6paHa a KArtecrBe recroBoro o6c_
er{Ta iroTotrry, rITo oHa .fi B",raercJt o6tqelpu!fi T6IM
caHr'tTapHo,IIo!ia3 aTeJrrr'rrrrM rl tI Kpoopra E11aMOM,
Kpoue roro, x{LtKpooprau 3MLI 8 ctoro oqepeAL B
olrp-eaeleHrroft cTerleHu xloIyT C.[yAnIJT6 MOAerLrc
"!roeoto x{rrBofo opraHrl3rra (eri,rrcvas ilenoBeqe-
c Krrir ).

Ogtraro lpnrrarue B Hacrorulee BpeNIn B Ka_qecTBe CTarrAapTrllrx npu 6r,roTecT[poBaulrrr upo_
IIeAypbI oqcHrill o6tqel_l Br,trilrRaeyocTrr rlllRpoop_
faHrrSMoa (3aRrro.rarouluec, B 6()IbrlrrlHcTBe CJIy-llaeB B Br,I3yaJ'lbHoI:I OUeHKe TOIO, HaCKOJ'IbIiO lllt_
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Rhre liopMoBbre pacreE&fi. JI.: HayRa, 1994.228 c.
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Hapyuenne ttot<o.a rorre( Brrser rla Abrxarze ll aEep_
rerfi.recEllii 6a,'IaEc [o6eroB .repll&x]z o6Lr&BoBeqHoi
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2016. T. 63. M 3. C. 434 442.

- Hanscn L.D., Hopkin M.S., Rank D.R., Anekon_
da T,S., Breidenbach W.R., Criclclte R.S. th" R"lu,
tion Between Plant Growth and Respiration: A Ther_
nroclynanric Model // Planta. 1994. V. 194. p, 77,Ab.
-- .Chrdin I., Dalke I., Zakhozhiy I., Malyshev R.,
Madi D., Kuzivanova O., Kirillov D., nlsakov V.
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frroupyeTc.rr I4II aKTr4BtrpyeTcfl IIo cpaBHerrnb c
riorrTpo.qeM pocT TecToBhrx M{KpOOpTaHIISMOB B
nr.rTaIeILHOI{ CpeAe IIOCTe nuny6aqun lJx B Tege_
Hrrc oAr:Iux rjJ'Irr HecrioJlr,K]]x cyToK B CTepllJlbHbrx
ycJ'1oall.Ex npu ea4aHuort TeMneparype B nprrcyr-
crBuE TecrnpyeMhrx $axropoa) ,rpe6yror 4la croe-
ro npoBeAeHU.tl AOCTaTO!IHO SHaqr_ITeILH6TX aaTpaT
MarepuaJroB, BpeMeHr a rpyAa rtBaJrrrOuqnpoBaI{_
HOrO [epcoHaJra, no3Bo",r.rr€ noJ]yrraTb B peSyJILTa_
Te JMrxb AoBo-rrhHo cy6Ger{T]lBHyro r4 (, cTarr,rtIHVro,
x r r(l)opx c ur Ilo o,rlcraJtbHblx aapyru",,,tn* xrone_
AeJrrenr-Hocru recroBbrx optaur.raMoB, B cg.sgu c
3Tr1NI rIepcIeHTLIBHt tM IpeacTaBI.rIeTCfl IjCItOJr63O-
BaHrre aJIg AaHHbrx IIeIeii pa3JrutlHbIX r4HCTpyMeH_
TaJrbllbtx TexHoJ'rolr,Iii! cpe,q[ ItoTopbrx Hau6oree
IIpocTbIMII B LICnOJ'IHeIlt{U r.t yHLIBepCajrLHr,rM}I AB_
,rrfi ro lcfl oIITlrrlecKrJe r.r oreKTpoxr,rMllqecKue MeTo-
l[ br.

- 
Rcero 6trno npoBe,4eHo rpx cepun rrcMepe_

HnrI. b Iiaxtayto rla [po6]rpoK, trclroJ]bsyeMLrx,{JI.E
r'l3ICpet |li, AO6CBJ'lrrocb lo 4 tr,r recronoii cpeglr
(n xaqecrge Noropoti ucnojlh3onrurca BoAHBIL pac,
TBop, co,rle p4(c ull r ri 5 r/,'l rnrol{o3r,t. 1g rza 6earro_
Bofo rrrApoJrnoara, 2 r/Jr NaCl tr onono 106 xn/un
x r r:tnccnono6n stx recroabrx Ml.lf.poopfaHIIJMoB), a
Til rt)+ie oT 0 (n c,ryvre FioltTpoJ,tbH6IX npo6t{poK)
lro u.4 I\I.t AO.IIllOrO prcTBopc c cooTr]oTcTayrolueft
KOt{qer]Tpaqrreft uccleAyeMofo naraoua (no 5 rut.
B napaJlirelb B cJ'ryqae I{aK TecToBr,Ix, TaK I,I KOH-
rpoJTLabrx npo6upon). floc,re qero Bce ynoM.suy-
Ti,re Ilp06l{pliu 3a}ip6IBaJurcb, r l ep e ]\{e ur TIBaJM C6
tr nuny6lrpoeallcr, nprr BZ+0.1 .C 

(o[Tr,rMa,,]bHoii
An'I pocTa rr paa]l[TtrE E. coli) n re.reuue g .r. flpu
i)TOXI He[ocpeAcTBeHHO AO Ha-Ia.[a rHrcy6aqu4 x
cpa3y nocre ee orioHrraHut B Kax{.qor! I,I3 vIIoMfi,Hyr5lli npo6 pori perHcrpfipoBarlc" rnr"n"uu_
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