
OT3bIB
oQraquanbHoro orrrroHeHTa Ha Ar4ccepraql4lo Elenlt Fa:rrpoBHbl 3p.urrHeesofi

<Murcpo6uue coodn{ecrBa ulerorrHblx o3ep rlycrblHn FaAanH XapaH (Kurafi) u

SyHrcqnoHaJrbHafl aKTrrBHocrb rrporeorurnqecKlrx darcreplrfi>>, [pe.{craBneHHyro K

3aIrIHTe Ha coucKaHrre yuenofi crefleHl{ KaHAI{Aara 6uo.[ofnrrecKl,Ix HayK

ro creqrraJrbHocrn 03.02.08 - Sxororux (6uorornqecKl4e Hayxu).

Arcrya.rrbnocrb u 3uaq[Mocrb pa6ornt. fnccepraulaoHHat pa6ora

3p.uuueesofi E.E. rrocBflrrleHa aKTyanbsofi TeMe HccneAoBanvrfl riuloarlKalo$unbHblx

nuanpo6Hblx coo6uecrs vr r4HrLrBvrAyitrIbHbIX 6arrepufi, o6laAaroIrIHX

rrporeoJrurnqecrofi aKTHBHocrbro, 3KcrpeMaJrbHbrx 3Koro[oB (co4ono-coJleHblx o:ep).

O6remnr nccneAoBatwfl, rtruxpo6Hbre coo6ulecrBa coAoBo-coJIeHbIX os€p tIycrbIHI{

EaAaran Xapan (reppraropnfl Kara.a), Koropble xapaKrepl43ylorcfl pasHoo6pa3l'IeM rlo

MgHepaJln3aryt4vr, pH, xuMr4qecKoMy cocraBy, 14 flBrlflIorcfl MaJIoI43yrIeHHbIMI,I, B ToM
rrracJre, B rrJraHe vrnrcpo6Horo pa:noo6pa3vrfl,. Panee He rlpoBoAl4nocb rIoJIHoMacIrITa6sux

SKoJIoII4IIecKI,IX vT I,TNTCPO6IIOJIOrI,IqECKI4X I,ICCJIEAO&A]H]r1rVI STHX SKCTPCMAJIbHbIX

sKocr4creM. llpeacraBJr.rrer HecoMHeuurrfi HHTepec BbIAeJIeHIIe v BcecropoHHee

r4ccneAoBaHge HoBbrx rano$urrbHbrx r4 iurKaJro$ranrHrtx 6arrepuft, Koropble Moryr 6ttTb

[epcrreKTgBHbr Anfl HcrroJrb3oBaHr4r B 6uorexHoJIorI,IqecKHX Ilenflx. fiuccepraul,IoHHa.f,
pa6ora Ha[paBneHa Ha H3yrreHr4e [poreoJrr4Tr4rrecKl,Ix 6axrepnfi, SyuxutloHllpy]oullx B

nararpo6Hbrx coo6rUecrBax yHr4KanbHbIX oKcrpeMiulbHblx BoAHbIX cllcreM (coAoso-

coneHblx osep) rycrblH u EaravtH Xapan.

CoorsercrBr{e Ar{cceprarlurr H aBTopeQepara rpe6onaHrlsM rIoJro}KeHHr

BAK. [nccepraurroHHafl pa6ora E.E. SplrrHeesofi rocrpoeHa no rpaAIlIII,IoHHoMy

rrnaHy vr cocrouT r43 BBeAeHr,r.f,, o6:opa ill{Teparypbl, orllacaHu.u o6teKroe kr MeroAoB

HccJ'IeAoBaHr4fl, fJraBbI codcrseHHbrx I4ccJreAosauwir 14 I4x o6cyx4eHlrfl, 3aKrroqenvtfl,,

BbrBoAoB, cnr4cKa rrHTHpoBaHHoft ,.rureparypbl H npr4noxeHl4t. Pa6ora I,I3noxena na 139

crpaHr4rlax Ma[rr4Ho[r4cHoro reKcra, HrJlrocrpl4poBaua I 5 ta6nvtllaMl4 tt 22 pI4cyHKaMr4,

Pa6ora Ha[r4caHa aBTopoM JrHrrHo, r,r3Jro)KeHa xopo[IuM nl{TeparypHblM s3bIKoM. Cnucox

r4crroJrb3oBaHHofi nrareparypbr BKrroqa er 238 HanueHoBaHI{ fi., r43 Koropblx 222 cchIJIKI,I

Ha LIHOCTpaHHOM fl3blKe.

Bo sseAeHun o6ocgoBbrBaercfl aKTyaJrbHocrb tIpoBoAI4MbIX I{ccne.qouauuia, a

TarcKe Hayr{Hafl HoBr{3H a vr HayqHo-rrpaKTl4r{ecKafl 3HaIII4MOCTb pa6orrr.

O6sop rr4reparypsl, rpeAcrasreuHrrfi Ha 43 crpaHl4llax, cBl4AerenbcrByer o

xopotlteM 3HaHr4r4 AlrrscepraHToM uy6nurarryrir no reMe pa6oru. O6sop BKrloqaer rprl

pa3AeJra. llepnrrfi pa3Aen rrocBflrrleH o6rqefi xapaKTepl,Icrl4Ke coBpeMeHHbIX coAoBo-

coleurre osep, .f,Bn.flIouvrxgfl TIII4pOKO paC[pOcTpaHeHHbIMI'I [pUpoAHbIMI4

uenorrHrlvtlzacoJreHHbrMn cpeAaMr4 Ha 3errrne, v, KoHKperHo, QoprraupoBaHllto o3ep B

rrycrbrHe EaAauu Xapau. Bo BTopoM pa3Aeile o6sopa npI{BeAeHbI cBeAeHLIfl o

anxanoQr4JrbHbrx vr ranoSuJrbHbrx nanxpo6Hblx coobulecrBax, otrplcaHbl I4Melouvesfl, B

nayunoil nr4reparype AaHHbre o pacnpocrpaHeHl4l4 railoaJlKanoQunbHblx 6axrepnrx B

coAoBo-coJreHbrx o3epax MourorbcKoro IIJIaro (Kurafi, BnyrpeHH.tIfl MoHrolux,

3a6aftrallcxr,rfi r<paft). Tperufi pa3Aen o6sopa rocBflrlleH xapaKreplrcrl{Ke

BHeKJrerorrHbrx nporeonerr,rqecKrlx Qepnreuron anxaloSLIiIbHbIX, ftulo0ulrurtx

6axrepufi 14 uo4po6HoMy aHann3y I4MerouIHxefl, .ny6nur<a\uit o nar,rrpo6Hblx

aMr,rHonerrruAa3ax, r4x rrplrMeHeHr4to. B 3axnroqeHl4pl K nl4TeparypHoMy o6sopy o6o6ueu

MarepqilJr, Kacarouuficq reMbr r4ccneAovauuit, vr Aaerc.u o6ocnoBaHue uenl4 kr 3aha'u

Ancceprar{r4oHHofi pa6 orur.
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B sKcnepnMeHriurbHoft qacrr4 (pasAen (O6beKTbI H MeroAbI Hc-creAoBaHufl)))

Ar,rcceprauuouuoft pa6oru E.E.3pArrHeesofi AaHa reorpaQnr{ecKafl xapaKTepl4crllKa

r4ccneAyeMbrx coAoBo-correHbrx o:€p tlycrblHu EaAap*r XapaH, no4po6uo orII4caHbI

KJraccnqecKr,re v coBpeMeHHbIe vrrar<po6r4oJlorl{r{ecKl,Ie, MoneKynxpno-6l{ororl{rlecKl,Ie,

anaJwrrrqecKr4e v 6nouHQopMarl,IqecKl4e MeroAbI, I4cnonb3yeMhle B pa6ore. !.is
r,rccJreAo saHuir H3 7 coAoBo-coJreHbrx o3ep 6sutu oro6paHn o6pasqrr BoAbI, AoHHrIX
ocaAKoB, Mr4Kpo6Hux MaroB, coJreBbrx KopoK. Bcero n pa6ore 6ulo uctloJlb3oBaHo 12

o6pa:qon, Koropbre 6nuu oxapaKreplr3oBaHbl $usnro-xHMI{qecKI{MH 14

rr,rApoxrdMr4rrecKuMr4 MeroAaMH. !.ls HccJreAoBaln:afl, riuloilJlKanoQnnbHblx nauxpo6Hblx

cooOnlecrs IrpHMeHr,IIr4cb KJraccuqecKue MeroAbI yrlera rIHcJIeHHocrI4 u BblAeneHlafl.
qr4crbrx Kynbryp 6axrepnfi, MeroAbr o[peAeneHr4.tl BHeKJIero.IHofi rlporeoneru.IecKofi

aKTI,IBHo crt4, a rarcKe na6op MoneKyJlflpHo-feHerur{ecKl4x MeroAoB, B ToM rIHcJIe:

MeroAbr BbrAeJreH:afl, cyMMapuofi AHK r{3 rrccJleAyeMblx o6paslloB; BbIAerIeHI4e reHouHofi

AHK vr3 6rEouaccrr 6axrepufi; MeroAbI ar*,rnnuQI,IKauI4H (lIqP) reHoB 163 pPHK,

ceKBeHr,rpoBaHr4'- H a]Ha[ru3a BbrflBJreHHbIX HyKJIeOTI4AHbIX nOCJIeAOBaTeJIbHOCreft.

llonyueHHbre aBTopoM 3Kcrrepr4MeHTilJrbHble AaHHbIe I,I3no)KeHbI B rnaBe

<Pe:ylrrarbr w o6cyNgeHne)), coAep)Kaurefi rtrb pa3AenoB. B pa:aene 3.1 .

<Xapar<Tepr,rcrr4Ka 3KoJrorr,rqecKprx ycnosvfa cpeAbl o6nrauuf, Ml4Kpo6srtx coo6ulecrB))

[pr{BoA flTcfl pe3ynbrarbr anurv3a rr{Apoxr{Ml,IqecKoro cocraBa oro6paHHblx o6pa:uon

HccneAyeMbrx coAoBo-coneHbrx o3ep; Ha ocHoBaHI,IIl crarl{cru.Iecxofi o6pa6orrra

[oryrreHHbrx AaHHbrx o6pa:qu osep nycrbIHI,I EaAaun XapaH 6uln BbIAeneHbI B 4

rpyrrrbr. llorca3aHo, r{To HccneAyeMbre osepa xapaKTepll3yrorcr BbIcoKIlM ypoBHeM

MpIHepaJI v3aq;rtvr vr uenorrHocrr,r, t{To co3Aaer 6raronpuflTHble ycnoBl{fl rnfl

SynrcunoHr,rpoB an:afl, rilJrorurKanoSr,rnbHbrx rraunpo6Hblx coo6ulecrB. B pasaele 3.2.

orrr4cbrBaercfl TaKcoHoMr,rqecKoe pa3Hoo6pasrae MI,IKpo6Hrtx coo6uecrB B L2 o6pasqax

coAoBo-coJreHbrx orep (nogrr, KopKoBofi corn, AoHHbIX ocaAKoB I4 Ml{Kpo6sux rraaron).

Bnepnrre Anfl H3yqeHr4.rr raKcoHoMuqecKoe pa:uoo6pa3l4e I4ccneAyeMbIX sKororlon osep

[ycrbrHr4 EaAaun Xapan ilcfloJrb3oBarrcfl MeroA BblcoKorlpou3BoAnrenbHoro

ceKBeHr,rpoBaHnff reHoB 165 pPHK (Ha nnarQoprue MiSeq, Illurnina). Ertlo rloKa3aHo,
r{To 3KoJrorr4qecKr4e Sarroprr, TaKr4e KaK - BblcoKat col€Hocru w ueroqHocrb,
BbrrBJreHHbre n o6pas[&x, o6ycnaurr,rBa]or pa3BHTr4e rarloaJlranoSuJlbHoro uuxpo6Horo

coo6ulecrBa. YcraHoBJreHa cBr3b Mexqy raKcoHoMHr{ecKI{M cocraBoM vrznpo6Hblx

coo6ulecrB r4 Mr,rHepannsauuefi. Tax, yMepeHHbre ranoQuilbHble 6arcrepul4 BbIAep)KI{BilrII4
colesocm roJrbKo no 200 rlry Hanpl4Mep,6ar<repnu poAa Desulfunatronum.

faro$r,urbHbre 6arrepun poAoB Halochromotium, Lyngbya, Halomonas LT Spiribacter

AoMuHr4pyror n o6pasuax c coleuocrbro ao 217 ilr, uto AeMoHcrpl4pyer I4x Bblcorufi

aAanrarruossrrfi MexaHH3M K pasruuuofi Ml4Hepanv3apvr. B sKcrpeManbHo
raloSuJrbHbrx cpeAax, rAe coreuocrr cocraBJI{JIa 410495 rlry AoMI,IHIrpyror
sKcrpeMaJrbHo rano$uJrbHbre 6axrepuu pola Halorhodospira u pola

Desulfunatronospira, a rarcKe apxen po.qa Halorubrum. B pasaene 3.3. rpeAcraBJIeHbI

AaHHbre o coAep)K a*r4vr yrnepoAa, BoAopoAa, a3ora (CHN), a raKxe paccr{HTaHo

coAepxaHne BarroBoro Oelrca, B HccreAyeMbrx [pr4poAHbIX o6pa:uax. flora3aHa BblcoKafl
r{r4crreHHocrb rrporeonr4THqecKI4x 6axrepnil v lrporeonl4Tl4qecKag aKTI,IBHocrb B

o6pasqax Mr,rKpo6nux MaroB. Ha ocuoBaHr,rr4 [oryr{eHHblx pe3ynbraroB BblcKa3blBaerc.t
npeAnoJro)KeHr4e, qro rrporeoJrr,rrr4qecKafl aKTHBHocrb . B o6parqax He 3aBI4cHT or
Mr4HepaJrv3arJvrvr Mecra olvtrlaruux, a o6ycnoureHa rI,IrIoM 6norona (uurpo6Huft Mar,
BoAa, AoHHbre orno)KeHvrfl, coneBar xopra). B pa:aenax 3.4. n 3.5. ilpeAcraBrleHbl
pe3ynbrarbr r4ccneAoBatvrn 10 6axrepr4aJrbHbrx Kynbryp, BbIAeJIeHHbIx H3 Ml4Kpo6urtx u
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rrecqaHoro MaroB, KopKoBofi coJrr4. Irlgorgrnt 6rtlu orHeceHbl K yMepeHHbIM,

o6lnrarHbrM vr 3KcrpeMaJrbHbrM raJloaJlKanoQulavr cenaeficrea Bacillaceae (xnacc

Bocilli) v ceNaeficrsa Halomonadaceae (xnacc Gammaproteobacteria). Eulo

ycraHoBJreHo, r{To Bce qlrcrbre KynbTypbl, BbIpaIueHHbIe Ha KoMrllercuofi MI4HepaJIrHOfi

cpeAe c pa3rr4rrHbrMn 6erxosHNara Ao6aexal,Ila, trpoflBunl{ uan6olbruylo aKTIdBHocrb B

orHorueH:avr cyOcrpara, cnequsurrHoro Art aMI,IHotIerrHAa3 (LpNa). Eolee uogpo6Ho
pr3yr{eHbr ceKperr{pyeMbre aMHHotIe[THAa3bI rrITaMMoB po.qa Halomonas. Fulo

ycraHoBJreHo, rrro [enrr{Aa3br Haudoree aKTnBHbI B ulenorrHoM Al{ana3one pH (8- 10),

coJreHocrr{ (50- 100 rin) 14 repMocra6umsu (ao 50 'C). 
[aHHue uuru1vrropHoro

aHirrrr43a u cy6crparuofi cneqraQurrHocrr{ H3yqeHHbIX BHeKJIeToTIHsIX rlporea3 ruTaMMoB

poAa Halomonas yKa3brBaror Ha HX rrpr4HaAJre)KHocrb K KJIaccy MerzuIJIorIenrI,IAa3

aM HHotrerrrHna3Hofo rHrla.
B 3auroqeunu orpaxeHbr sau6oree Ba)KHbIe acrIeKTbI Ancceprauuousoft

pa6oru. BrrsoArr, cAeJraHHbre aBTopoM Ha ocHoBaHI4I4 [onyqeHHblx pe3ynbraroB,

cooTBeTcTByroT rrocTaBJreHHbrM 3alar{aM, IIOATBepn(AeHbl SKcIIepI4MeHTilJIbHbIMI4 VI

Teop eTI,Iq e c KI,I M I,I M aTep I",IaraMId.
Pe:ylrrarbr, [pr,rBeAeHHbre B Al4cceprauuouuofi pa6ore, [oryrreHbl c

[pr4MeHeHraeM KoMrrJreKca coBpeMeHHbrx aHaJwrrvrqecKl{x, vrulcpo6Llorofl,IqecKux,

MOneKynspHo-feHerr4r{ecKHX MeroAoB, xapaKTepH3ytoTcf Bocnpou3BOAHMocTbro 14

AOCTOBepHOCTbTO.

flpelcraBJreHHbre B Ar4cceprauur4 MarepvaJtbr ony6nraKoBaHbl B 1O-rra rreqarHblx

pa6orax, B ToM rrr4cire: s 2-x crarbflx B I,I3AaHvrflx, BXoAflIrII4x B Me)KAyHapoAHbIe 6asu

AaHHbrx, crrcreMy ur,rrr{poBaHnfl, Web of Science (xypnanrr <Muxpo6uolorur>>,

<<Basuroecrufi )KypHan reHerrrKu vr ceneKIII4?I))), B 2-x crarbflx B peIIeH3HpyeMoM

)KypHaJre <<Becruur Efy)) (cncreua III4rI4poBaHkrfl, PI4HII), 6 re3ucax AoKJIaAoB vr

rrocrepHux coo6uerrnfi .
flpra sHcoxofi oueHKe Ar4ccepraquousofi pa6our, I,IMeercfl psa gaiue.{auufi Ia

BorrpocoB:
1 . B pa6ore He rrpr4BeAeH Cnncor ucnorlb3yeMblx coKpalqeuuit, rrro

Bbr3brBaer orpeAeneHHbre HeyAo6crsa rpl4 3HaKoMcrBe c Alrccepralll4oHHofi pa6orofi.

2. B pa3Aene 3. 1 . rpr4BoA flTcfr AaHHbre o M?IHepanLI3auHH (coleHocru), PH,
r4oHHoM cocraBe BoAbr r4ccneAyeMbrx osep. B pa3Aene 2.2.2. <<@usuKo-xI4MI,IqecKI4e H

rl4Apoxr4MlrqecKne MeroAbr I4ccneAoBaHr4r)) TaKlKe roBopl4Tc.f, o6 uccleAoBaHI4I{ BoAbI.

OAsaxo roJrbKo r,r3 o3epaBarawu 6mrn oro6pausr obpasutr aonnslx ocaaron (Bj-11. Bj-

01)" soau (Bj-02n)" Nararcpo6Horo Nrara (Bj-02) (Ta6rlaua 2. crp.55) u B Ta6lraqe 3

(crp. 66) npuBe4eHbr pe3yJrbrarhr aHarrr43a orr4x o6pasqon: Bj-11, Bj-01, Bj-02n,Bj-02?

Crp. 68: ((. . . Ha ocHoBaHnlr crarr{crn.recrcofi o6pa6omn (aHarusa soAH IarLI

o6pasuon Aonurrx ocaAxon" N,Ir4Kpo6Hrtx N,taroe" xopKoeofi corz ?) nsy.reHHble osepa

nycrbrHu FaAauH Xepau 6nlu BbrAeneHbr B 4 rpyrlrlbl>) (crp. 68). llpanovrepHo lrvr

roBopnTb o roM, rrro ((. . . qltepa BbrAeJreHbr B 4 lpy[[bl)), HaBepHo per{b I4Aer o6

o6pa-:qax, r.K., HarpnMep, o6pasun o3epa FaAanH: Bj-11, Bj-O1 ra Bj-02n,Bj-02,6rtlu

orHeceHu x I, III n IV rpyullaM, coorBercrBeHHo (crp. 68X
3. B ra6luqe 10 <Mop$onorr,rqecKaf, xapaKrepl{crl4Ka BbIAeiIeHHbIX

rrrraMMoB)) y ruraMMa A I I oKpacKa rro fpavry o6osHa.IeHa KaK orpl{IlareJlbHa.s, a B

ra6luue I I <OcuoeHbre xapaKTepr4crunu BbIAeneHHb.IX rrucrblx Kynbryp) - KaK

rroJroxurertHaq? Ha ocHoBaHHr4 aHailH3a reHa I 65 pPHK IrIraMM A I I {BJlflerc.fl
6nueropoAcrBeHHbrM rpaMrronoxr4relruoft 6axreprau Pelagirhabdus alkalitolerans S5T
(rcnacc Bacilli).
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4. B ra6nuue 12 <I4cnolb3oBaHue cy6crparoB BIIAeJIeHHbIMI,I 6arrepurMl4D

(n flpurvreu awuvt) He pacrur'r$poBbrBaeTcf , B qeM BbIpDKaeTCfl <Cla6rtfi pocT)) v

(aKrHBHufi pocr> 6axrepr4n.
5. B ra6nnqe 9 (crp. 8S) B rrepBou cror6qe rpaBI,IJIbHee 6ulo 6rt yra:arr

BMecro <TarcoHD - <Tunosofi urrauu 6ruNafiurero poAcrBeHHoro BI{Aa).

6. VKasHn arb, rrro rrrraMM 38 npHHaAJIexI,IT (BpIAy Halomonas

mongoliensis>> (crp. 93) ronnrco Ha ocHoBa:n:avr anarrv3a reHa 165 pPHK HeroppeKrHo,

seo6xoAgMo rrpoBeAeHr4e AorronHureJrbHbrx reHerr4r{ecKl4x, nropSo-Qnauonofl4rrecKHx,

6proxnlauqecKr4x, xeMoraKcoHoMr{r{ecKux I4ccneAosaHnir. (B aucceprauuounofi pa6ore

(crp. 97) upoBoA.rrrc.fl pa3nr4rrra.fl Me)r(Ay rrrraMMoM 38 u rI,InoBbIM ITITaMMoB Halomonas

mongoliensis Z-7009: ruraMM 38 uMeJI <6olee mupoxnfi ,quara3oH pocra no NaCl,

Koropbrfi napsupoB€Lrr or 30 ao 200 rh, rorAa KaK y Halomonos mongoliensis Z-7009 -

or 0 Ao L20 r/n>.) Ha AaHHoM 3rarre I4ccneAosanuir Mo)KHo roBopl4Tb o

rrpl4HaAJre)KHocrr4 rrrraMMa K poAy Halomonas vr Ha3BaHI,Ie IuraMMa yKa3blBarb, KaK

Halomonas sp.38, a ne Halomonas mongoliensis 38 (crp. 102).

7 . Ha crp. 102 (pa:aen 3.5.) npr4BoAr4refr rracrnqHafl orll4crKa QepvreHra
(nenrnAasrr) ToJrbKo oAHoro rrrraMMa Halomonas sp. 38. B ro xe BpeMs, B pa3lene 3.5.

npeAcraBJreHbr pe3ynbrarbr u3yr{eHr4r Susurco-xI,IMl4rrecKI4x csoficrs QeprraenroB,
onpeAen eHvrfl, $yuKrIHoHaJrbHbIX rpyrr aKTIlBHoro IIeHTpa Qepnreuron rIpH

HcnoJrb3oBaHr4r4 QepvreurHbrx rperaparon (crvr. pa3Aen 2.2.7, crp. 61-63) Tpex IIITaMMOB

po.qa Holomonas (turaMMoB 38, 78 w 7P)?

8. B BbrBoAe 4, BepoflTHo, rpe6yercx yror{HuTb, trro 6tuu I{ccneAoBaHbI

$epnreurnr (aunHonerrrragastr) raJIoiIJIKanoSranbHbIX 6axrepnfi poaa Halomonas.

9. B Cnucre nr4Teparypbr BcrperrarcTcfl orlerrarKlr, HanplrMep: N2O (crp.

11,2); Jiang J. v Ap. (crp. 119); ((.... bioresource utilization/edited by / no.u peA. D.

Thangadurai,...D (crp. 120); Rasuk M.C. ra AP. (crp. 126); Ha crp. l2I, 128; l3l, 132,

I34 Ha3BaHr4q 6axrepvir Harrr4caHbr rIpf,MbIM lrlpl4Qrona (ne rypcunona), I4 Apyrl{e.
llepeuucJreHHble 3aMer{alanfl, r,r Bofipocbr He ?IMe]or [pI,IHqI4nI{iuIbHoro xapaKTepa

r4 He BJrHflroT na o6ulylo [ono)KI{TeJIbHy}o oIIeHKy pa6oru.

3aK.[ro.IeHlIe

flr,rcceprapfl, Eleusl EasupoBHbr SpluHeesofi <Mnrcpo6Hue coo6ulecrBa
ulenor{Hbrx o3ep rrycrbrHr.r EaAanu Xapau (Kurafi) v QynrqnoHilJlbHat aKTIIBHocrb
lporeoJrr4Tur{ecKux 6axrepufi>, rrpeAcraBrleHHa.s Ha coI{cKaHI4e yueuofi crerleHn
KaHAnAara 6uolorurrecKux HayK, flBJrflercfl 3aKoHqengoft HayrlHo-nnanraSl4Kal{I4osHofi

pa6orofi. flo csoefi HayrrHofi sonu3He 14 rpaKTl{qecnofi 3HaqI4MocrI{ AIIccepraIII{oHHafl
pa6ora coorBercrByer crreqnzubHocrl4 03.02.08 3KoJIorI,I.fl, yAoBnerBopfler

rpe6onaHr,rqM rr. 9 <llotox ennfl, o rlopflAKe rlpucyxc [enufl. yrreHblx cteueHeft>>,

yrBep)KAeHHoro nocraHoBJreHlreM llpaeureJlbcrBa P@ or 24 ceurxlpx 2013 roAa Ng 842,

rrpeAb{BJrfleMbrx K KaHAnAarcKlrM Aplccepraul4.uM, a ee aBTop EleHa Easrtponua

3plrrHeeBa - 3acnyxkrBaer rrpncy)KAeHr4fl yueuofi crerleHl{ KaHAI,IAara 6uolou,IqecKl4x

HayK.

[oxrop 6nororuqecKl4x HayK,
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na6oparopr4l,I MoneKyrxpuofi
na u np o 6 14 on orI,I u vt luorexH oJI o rI4 14
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<IrlHcrnryr gKoJroruIu u reHerl,rKla MI4KpoopraHI,I3MoB YpamcKoro orAeJIeHHrI
Poccuficrofi aKaAeMHH HayKD ((I43fM VpO PAHD) Sunua.u Oegepubnoro
rocyAapcrBeHHoro drogxernoro yqpexAenufl HayKI,I flepnacxoro SeaepalbHoro
krccJreAoBargJrbcKoro rIeHTpa YpanrcKoro orAeJrenns PoccnficHoft aKaAeMHu HayK

614081, f lepnrb, yr.foresa, 13.
E-mail : info@iegm.ru; pqg@iggm..ru
Tene$osu: 8 (342)280 74 42; 8 (342)280 84 3l
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