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BeAyrlefi opraHr,r3aunr4 o HafrHo-rlpaKTl{qecKofi qensocrla

Ar4c c eprarlr4r4 IU ep 6 arco n o fi B rarr opprvr Apryp o B H bI H a reMy ( AH asp o 6 Htr e

6arrepvrtr kr apxev B MHoronerHeMep3Jrbrx orJrox{envrflx Apmurn>>,

rrpeAcraBJreHHofi na cor4cKaHue yqeHofi creneHu AoKTopa 6uolorl4rrecKux HayK no

cIIequaJIbHocTH

03.02.03 - nrurpo6uororun

AntyaJrbnocrb AlrcceprarlroHHoro HccJreAoBaHrrfl . [uccepralluoHHas

pa6ora BHrroprra AprypoBHbr Il{ep6aroBofi rrocBrrrleHa pr3yr{eHrrro aHaspo6nrrx

vruxpo6Hsrx coo6uecrB gKocr4creM MHoroJlerHeMep3nbrx ornoxenuft Aprrzru c

rrpr4MeHeHr4eM coBpeMeHHbrx Ml{Kpo6r{oJlofr4rrecKr{x, 6noxnuuqecKux 14

MoneKynrpHbrx MeToAoB.

MHoroJrerHeMep3nbre orJroxre.nnfl. IxHpoKo pacrpocrpaHeHbr Ha 3eure vr

coAepxar oKono 40% rno6hnbHoro tryna yrrrepoAa. Mnnpo6uororr4qecKue

zcble4oBaHrrfl trocneAHl{x ner y6e4nreJlbHo rroKa3€urr{, rrro B BerrHofi Mep3nore

coAepxaTcfl,. xu3Hecnoco6Hhre MuKpoopfaHH3Mbr. v.rurblBas. To, rrTo B BerrHofi

Mep3noTe HaxoAHTcfl orpoMHoe . KorlrqecTBo rr,rurpo6sofi 6uouaccrr, BKJTaA
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Mr4KpoopfaHlr3MoB Kpno6uoc$eprr Moxer 6urr 3HarrHTeJrbHbIM lri'fl. rno6a-ubHoro

KpyroBopora BerrlecrB 14 6uoreoxuMlrrrecKrlx rrpoqeccoB, rr Bce eue ocraerc-fl

HeYr{TeHHbIM.

3xcrpeMaJrbHbre ycnoBu.rr BerrHofi Mep3norbl rloAHllMztror Borpoc o

MexaHH3Max a[arrra\vrr KrrerKH K Mecroo6zraunro, a raKxe o cyuecrBoBaHHH

BpeMeHHoro rpeAeJra coxpa}JelJvrfl. xfl43Hl4.

Kpoue roro, 6olnruuHcrBo rrJraHer Corue.rHofi crlcreMbl HMeIor

KpuoreHHsrfi xapaKTep, rrogroMy BeqHoMep3Jrbre rpyHTbI flBJlflrorc.fl yHplKutflrtlofi

MoAenbro raKoro BHe3eMHoro MecToo6nranufl Nrfl )KLIBbIx opraHH3MoB.

B csxsu c rreM [pr,rBeAeHHbre B Ar4cceprallurl pe3yJrbrarbl PIccneAoBaHH-fl rlo

cocraBy aHaSpo6Hrrx nrnrcpo6Hbrx coo6qecrs MHoroJrerHeMep3nblx orJroxesuit

Aprruru flBJr.flrorc,fl aKTyuubHbrMlr v cBoeBpeMeHHbrMH AIrfl $yH4arvreHTa[bnofr

HayKH, a rarcKe IJIfl, [paKTrrr{ecKoro ucllonb3oBaHH.fl.

H On Hg Ha ITCCJIeAOB aHLIq II OJIyTIeHHrI x pe3yJlbTa T OB.

Bueprrre Ha o6urlrpHoM MareprraJre rloKa3aHo lrrupoKoe pacrpocrpaHeHne

aHaopo6Hux 6arlepnvr H apxefi B MHoroJrerHeMep3Jrbrx orJro)KeHuflx H KpHorl3rax

Apr<rurv, & TarcKe r,rx pa3Hoo6pasue. Pasuoo6pa3lle apxefi s orl4x SKcrpeMalIbHbIX

3KocucreMax rpeAcraBJreHo $urryrr,r aNrv_ Euryarchaeota, Bathyarchaeota,

Thaumarchaeota v Woesearchaeota. O6uapyll(eHo yBenuqeHue apxefiHoro

pa3Hoo 6pazux c rly6lanofi v rpracyrcrBr.re cpeAu MeraHoreHHbIX SnnorruroB

rroprAKa Methanosarcinales, rpeAcranlarelefi ceueficrna 
'Candidatus

Methanoperedenaceae', Koropbre Moryr ) racTBoBarb B rlpoqecce oKpIcJreHH,fl

MCTAHA.

BuAeleHbr H oxapaKTeppr3oBaHbl tII,IcrbIe KyJrbrypbl a[arrrnpoBaHHblx K

xonoAy aHa3po6Hrrx u $arcynbrarprBHo-aHaepo6Hux 6arrepnfi, rpeAcraBnflroluux

HoBbre Br4Abr poAoB Clostridium, Desulfovibrio, Psychrobacter u

Celerinatantimonas. CercseuupoBaHbr reHoMbr rrerbrpex BbrAeJreHHbIX 6axrepuit u

apxefi. Oxaparrepu3oBanbr HoBbre BnAbr MeraHo6pasyroqnx apxefi Pola

Methanobacterium.



IloxagaHo, rrro Bce Lr3oJr.flTbr cnoco6Hbr pacru npn OoC v$wl HpI)Ke, aux pocr

rpu froHprx(eHHbrx vrrrld oTprruaTeJIbHbIX TeM[IepaTypax corpoBolKAallc.fl

3HaquTeJrbHbrMra ra3MeHeHrr,flMn $usraoJrorl{H Ia 6proxuMurrecKoro cocraBa KJIeroK.

I4ccleAoBaHlre Brrr4fl:nnfl, oKr{cJrrlrelefi (uepxnoparoB), uunynbcHoro yO-

H3JrlqeHvrfl. u BaKyyMrrpoBanvrfl, Ha pocr vt Sy"*q"pl MeraHoo6pasyroul4x apxefi,

rro3Bonr.rJro o6uapyxprrb2 rITo MeTaHoreHbI Ir3 MHoroJrerHeMep3nblx orJroxeuuu

6onee ycrofiuprBbr K Aeficrszro oKr4cJrrlrelefi v yJlbrpa$nonera. Kporvre rofo,

BrrepBbre odHapyxeHbr cBprAereJrbcrBa o Bo3Mo)r(HoM rIcrroJIb3oBaHHIa rrepxJlopar-

aHHoHa B KarrecrBe aKrlerrropa 3neKTpoHoB ArIt oKl4cJrenufl. MeraHa. lloxasaHo, r{To

BJrH.rrHHe VO-ra3n1nreHnfl, Ha pocr MeraHoreHoB 3aBHcpIT or ero LIHTeHcTIBHocTH LI

rrprrBoAHT K rlLrToJroruqecKrrM Lr3MeHeHH.flM B KIIeTKaX, ICCJIeAOBaHHbIX apXefi.

B rIeJroM, noryqeHHbre aBTopoM HoBbre pe3ynbrarbl HccneAosauufi

3HAIIPITEJIbHO BOCIIOJIH,'IIOT 3HAHH' O vrvxpo6HoM pa3Hoo6pazwu

M Hor"oJreTHeM ep3JIbIx oTJrox(e nufi Apxruxu .

3Ha.rnnaocrb pe3yJrbraroB AJrq HayKH H rrpaKTtrKr.r.

TeoperprqecKalr vt rpaKTr{rrecKail 3HaquMocrb Aucceprat\wv B.A.

Il{ep6axonofi He Bbr3brBaer couueuufi. PaccnrarpplBaeMafl pa6ora BHocHT

cyilIecrneuuuft BKJTaA B rro3naHrre coBpeMeHHoro cocro.flHfifl MHoroJrerHeMep3nblx

orJrolKertuit. llonyueHHbre pe3ynbrarbr o6naAaror 6ornnofi HayuHofi rleHHocTbro:

onr.r 3HarrrrreJrbHo pacurrp.flror 6agy AaHHbrx o pa3Hoo6pazuu 14

$rmoreHerlrqecrofi ilplruaAJrex(Hocrrr yHLIKuIIrbHbrx MLtKpoopraHlI3MoB Mep3nbIX

rpyHToB vr KpnorrSroB, a TaKlKe rrotroJrHflroT KOJTJIeKIILIT LI3OJI.'ITOB? KaK

Bo3Mo)Kuufi HcrorrHuK xoJroAoarcrr4BHhlx $eprr,reHToB. BrlAeleHHbIe turaMMbl

MprKpoopraHu3MoB rroMerrleHbr n $oH4bI KoJIJrerIIprfi BKM, DSMZ n JCM pI Moryr

6urn nc[oJrb3oBaHbr lurfl 6IaorexHoJlorntl.

O6ocHoBaHHocrb r.r AocroBepHocrb Hayr{Hbrx rroJroxeurafi, BbIBoAoB kr

3aKJrH)qeHnfi,

CAelanHbre aBTopoM BhrBoAbI o6ocHoBaHHbI, coorBercrByroT

rrocTaBJreHHhrM ueJrflM vr 3aAaqaM, cJIeAyIoT LI3 CoAep)Kalnlafl, ALICCepTaIIHOHUOfi

pa6oru. AocroBepHocrb pe3yJrbraroB roATBepxt4eHa 6olrurplvt o6teuont



MaTepprarl u parIuOHUurbHbIM BbI6OpOM KOMIIJTeKCa npHMeH^fleMbIX

M r,rKp o 6 HoJr o rr4rr e c KHX, 6uoxuMuq e c K r4x H M one KyJrtpHbI x M eroAo B .

Crpyrcrypa *r coAep)KaHr{e pa6ornr. [uccepra\r4fl, B.A. Il{ep6arosofi

rrocrpoeHa ro rpa4uulroHHofi cxeue H cocrouT H3 crII{cKa coKparqenufi, BBeAeHvrfl)

8 rJraB, 3aKJrroq envrfl, BbrBoAoB, crlrlcKa LlcnoJrbgosaHnofi Jlldreparypbl 14

rrpnnoxeHprfi. Pa6ora H3Jrox(eHa Ha 249 crpaHl4llax B rrl,Icro Koropblx BXoAHT

ocHoBHofi rexcr,37 ra6lprq n 50 pLrcyHKoB, crIHcoK nl/meparypbl (513 ccltrlox),

AOrronHHTeJrbHbre pe3ynbTaTbr LI3JIOXeHbI B rpex rIpHno)KeHLI.fl x.

frasn 1-3 ilpeAcraBJr.firor co6ofi o6sop Jrplreparypbl. flepnax uraBa

rrocBf,rrleHa orr{caHuro xpuo6uoc$eprr KaK cpeAbl o6urauu.fl MHKpoopraHH3MoB.

Bo nropofi fJraBe aBTop paccMaTpvBaer a[anraUuro rlpoKapplor K ]KH3HH rppl

Husxofi TeMrreparype. lano oilprcaHr{e rcuxpo$umHux rlpoKapuor, KrIHerI'IKH

pocTa rpH HLr3KHx TeM[epaTypax, poJrH KoMnoHeHTOB KJTeTKH rIpH ailanTaIILII4 I{

nusKofi TeMrreparype, reHoMoB rrcuxposumurtx v ncuxporpo$urrx 6axrepufi.

Tperrx rJraBa rocBflrrleHa AoMeHy Archaea. [ana un$oprvrawrfl, o rpoucxoxAennrl

u 3Bonrouur4 apxefi, ux KJraccu$ltraqnx, MeroAbI LI3yqeHHfl apxefiuoro

pa3Hoo 6paznx, a raKxe HeKyJrbrlrBktpyeMoe pa3Hoo 6pasue apxefi B seqHofr

Mep3nore r{ MeraHo6pasyrcuue apxelr.

O6sop AeMoHcrpnpyer uy6oxoe 3HaHHe aBTopoM coBpeMeHHofi

nHTeparypbr no reMe Ar.rccepra\HvI, IrrHpoKylo HarrHyro 3pyAHIII,IrO .

flana 4 BKrroqaer orrrrcaHrre o6rerros H MeroAoB r4ccneAoBaHl,Lfl. ilaua

xapaKTepucrr4Ka o6pasqos MHoroJrerHeMep3nblx orJloxeuuir Koluucrofi

Hr.r3MeHHocrH (Poccux), AoJrprHbr p. MarueH3H (KaHaaa) vr o6pasqon KpuorlsroB

(os. -flxyrcKoe, KolrrucKa.fl Hrr3MeHHocrb; rI-oB Bapan4efiu rI-oB fvran).

llogpo6Ho orrucaHbr Mr,rKpocKorrrrrrrecKne u alraJrraTl,rqecKl4e MeroAbI

HccneAor,avufq MeroAbr yqeTa r{HcreHHocrl{, 3KcrrepHMeHTbI rro BJTHflHHro

rrepxJropaToB, Y@-o6nlnreHnr H BaKyyMHpoBaHH,fl Ha pocr MeraHoreHoB H

MoJreKynflpHo-feHeTr4rrecKrre MeToAbI I{ccJIeAoBaHH.fl c IIOCneAyroqI4M

6nonH$opMarIHoHHbrM aHarIH3oM .



Pesylrrarbr u obcyxAeHlre rpeAcraBJreHbl B rJraBax 5-8. frasa 5 co4ep)Kur

oKcrrepnMeHTaJmsnfi Marepr,rulJr rlo qucreHHocrn vI pa3Hoo6pasurc aHaSpo6sux

6ar<repnfi H apxefi B nequofi Mep3nore vr Kpr4orrgrax. Mulcpo6uolorraqecrnfi

aHilrpr3 BbrcoKoMuHepulJrtr3oBaHbrx KpplongroB Koluucxofi HI43MeHHocrH,

pacilpecHeHHbrx KpuorroroB Bapan4eficror o v, HaxoAJIITILIXcT Ha rrpoMexyroqnofi

no3HUlrH rro MnHepalrvgawrvr KpHotI3roB rl0JlyocrpoBa fv'an, rIoKa3€]rI, qro

o6urareJr.flMpr 3THx oKocncreM flBJrflrorcfl rrcraxpo$umurte raJloronepaHTHble

coo6uecrBa, B Koropbrx rrltcJreHHocrb aHagpo6nrtx 6arrepuit u apxefi cocraBuJra

or 0,2 Ao 25% or o6rqefi qucreHHocrld rroryn.flIlrlu. YcrasoBJreHo, tITo MeHee

coJreHbre v{ 6olee rerrJrbre Kpuorrgrt4 HaceJr.rJru 6oree MHoroqHcJIeHHbIe

vrnxpo6Hbre rorryJrflunlr. B usyuaeMblx o6pasqax ro Mepe yBenHtIeHH,fl rlyOuurt

ua6nroAaJrocb yBernqeHpre apxefinoro pa3Hoo6pasun, rrro, BepoflTHo, cBfl3aHo c

npeo6naAaHlreM aHa3po6Hux ycnonufi B HHII(HIax roprl3oHTax v Murpallueir,

rr,rr,rrp o 6Hbrx KJreroK s a $pouroM rlp oM ep galF,iufl,.

fnaea 6 nocsrrrleHa r{3y{eHnro Mldrpo6Horo pa3Hoo6pasvrfl, aHaepo6nrrx H

SaxynrraTlrBHo-aHa3po6Hux ilpoKapllor LI3 Mep3nbIX rpyHToB vr Kpplorr3foB.

BnAeleHbr H orrrrrcaHbr rrlrcrbre Kynbrypbl, rlpeAcTaBntroque HoBbIe BI,tAbI poAoB

Desulfobacter, Clostridium, P sychrobacter, Celerinatantimonas.

Bnepnrre B o6pasqax se.rHofi Mep3norbr ApxrurH HccJIeAoBaHo

HeKynbruBupyeMoe pa3Hoo6pasue apxefi. I4s uep3JIbIX ornolxeHufa ronoueHoBoro

vr rrJrnorleHoBoro Bo3pacra BbrAeJreHbI H oxapaKTepu3oBaHbl MeraHo6pasylolr{He

apxeu, rpeAcraBJr.f,rorqpre ABa HoBbrx rlaqa pola Methanobacterium. VcrauoBJreHo,

rrro M. mazei JLOI saxo Auncfl, B recnofi rvrera6orlrqecrcofi Koorrepa\Hvr c

caxapoJruTlrr{ecrofi $alcrepwefi ruTaMM GLS2T, trpoAcTaBJr.flrouefi uosHfi BI{A

HeroABr{x(Hbrx crupoxer Sphaerochaeta associata. TaxcoHoMutlecKafl,

rrpHHaAJre)KHocTb Bcex BbrAeneHHbIx KyJIbTyp IIoATBep)KAeHa cpaBHeHI4eM

ronlqeHHbrx reHoMoB c reHoMaMLr ltmxairlrrl4x poAcrBeHHHKoB .

B rJraBe 7 <Alanra\krfl. 6alcrepuir u apxefi K ycnoBpl.flM o6uraHnfl>> aBTop

onncbrBaer oco6euuocrr{ pocra BbrAeJreHHbrx 6axrepnfi rpu orpI4IIareJrbHbIX

TeM[eparypax. VcranoBJreHoz rrro Bce 6arcrepnu, BbIAeneHHbIe H3 KppIorISroB,



6rtrn allarrrupoBanbr K orpnrlareJrbHbrM TeMrrepaTypaM. Pocr C. algoriphilum

14D1T u 'P. muriicola' 2pST rpu orprdrlaTeJrbHbrx reMrreparypax

xapaKTepl{3oBurcn [oBblrrreHlreM raJroronepaHTHocTH Vr pacrrrHpeHHeM crreKTpa

Hcronb3yeMhlx cy6crparoB. llpu oAHoBpeMeHHoM sogAeficrBuu orpr.,rrlaremuofi

TeMrlepaTypbl H coJreHocrvl B cocraBe )KrlpHbrx Kr{cJror KJreroK "P. muriicola"

2pST ilo.flBJlflJrllcb MeTI[rIHpoBaHHbIe rpolr3BoAHbre HacbrrrleHHbrx x(prpHbrx

KHcJIor. C. algoriphilum 14DIT HaKarrJrlrBarr BHyrpuKreror*mrfi ronucaxaprl1\,

cOAepx(AH.kIe KOTOpOIO B KJIeTKax 3aBLICeJIO OT TeMIIepaTypbI KyJIbTHBI4pOBaHHfl, H

coneHocTH cpeAbr.

frasa 8 rocB,flrrleHa Lr3yrreHuro Brrwfllavrfl yJrbrpaSuoneroBofo H3ryqe Hvrfl.,

BaI{yyM a u oKxcJrurerrefi (nepxroparon) Ha ycrofi.rzsocrr apxefi o6urarerrefi

eeqHofi Mep3noTbl pI apxefi pr3 Apyrprx gKocr4cTeM. VcrasoBJreHo, rrro MeTaHoreHbr

se.rHofi Mep3JroTbI 6onee ycrofiukrBbr K Aeficrsruo oKrrrcJrlrrelefi. Blusnue yO-

H3JIyqeHI fr. 3aBPICIdT OT ero I4HTeHCr{BHOCTH Vr BbI3bIBaer rIprrOnOfHqeCKHe

H3MeHerrrz,fl B KJrerKax apxefi. Anroporvr cAeJraH BbrBoA, rrro rrrraMMbr

HccneAoBaHHbIX BLIAoB MeTaHoreHoB Moryr 6um ucnoJrb3oBaHbr B Kar{ecrBe

M oAene fi Ntx acrpo 6n oJrorltrre cKHx r,rc cneAos aHrafi .

3 arvr eqa :nytfl H HeAocrarKr{ Aprc c epraunoHso fi p a6ortr .

1. Ouucanne v xapaKTepprcrl/tKrt Bcex o6pasqor Mo)r(Ho 6uro 6rr

rrpeAcraBuTb B cBoAHofi ra6nIaIle, rrro yry.rrur.rJro 6sr nocrrpnflrne MarepnaJra.

2.fIpu orlncaHuu olneKToB r,rccJreAoBaHr{.fl n ra6rruqe 6 <fra4poxuMur{ecKne

xapaKTepLIcTHKpI KprlotlgroB) (ctp. 69) He yKa3aHhr 3HaqeHprfl oKr.rcJruTeJrbHo-

BoccTaHoBureJlbHoro rroreHuvaJra BoAbr. 3ru AaHHbre ueodxoAprMbr Nrfl, 6olee

rroJrHoro orrneaHvfl ycnonufi cpeAbr o1urawun MuKpoopraupr3MoB, oco6euHo

aHaspo6nrrx rpymr.

3. B noAuraBe 4.3 .2 <<CocraB cpeA, [onyqeHue HaKorruTeJrbHbr x Lr rrucrbrx

KyJlbryp> (ctp. 72 - 76) ve Be3Ae yKa3aHa reMrreparypa Kynbrr4BprpoBaHlr.n.

4. B rloArJrane 6.5 <OnucaHue 6axrepnyr - cryrHr4xa Methanosarcina sp.)), B

TeKcre 6ulo 6u y.uo6uee l4crroJrb3oBarb oAHH TepMktH: ruE6o Methanosarcina sp.

JLO1 (ctp. 137 , 142) urrr4 M. mazei JL}l (ctp. 143).



5. B reKcre ArrcceprarluoHHofi pa6our H aBTope$epara plMerorc.fl oreqarKu,

B qacrHocru B Al4ccepra\Hn (ctp. 1 - r. 4.3.2; crp. 48 ll crpoKa; crp. 63

rrocneA rrflfl, crpora).

Bnurepr3Jro)r(eHHbre 3aMerraHurr He cHnlKaror nayrHofi ueHHocru

rrpeAcraBJreHHofi pa6orrr. firacceprarlnfl BHocrrr cyrqecrseHnslfi BKJTaA B no3HaHHe

3aKoHoMepHocrefi pacrpocrpaHeHvrfl, vt Sytou"oHupoB a:nvlfl, nrrarcpo6Hblx

coo6qecrs MHoroJrerHeMep3Jrbrx orJrox(eHuia Aprruxn. Pa6ora BbIrroJrHeHa Ha

BbrcoKoM TeopeTHrrecKoM u MeToAHr{ecKoM ypoBHe 14 c HcnoJIb3oBaHLIeM

coBpeMeHHbrx nauxpobuoJrorutqecKktx, 6uoxlrMrrqecKrrxvl MoneKyJIflpHbIX MeroAoB.

fivrcceprauproHHalr pa6ora Il{ep6aKosofi Bnxropnu AprypoBHbl

rrpeAcraBJr.fler co6ofi 3aBepmeuHufi, caMocTofreJrbHo BblrroJrHeHnufi Hay{Ho-

HccneAoBareJrbcrHfi TpyA H HMeeT BbrcoKoe Kaqecrno oSopMJreHLIt.

CoorneTcTBHe aBTope$epara ocHoBHbrM rroJrolmeHntrM Al{cceprarl}In.

aBTope$epara rroJrHocrbro oTpaxaer ocHoBHbIe rrono]KeH.r4fl

fIoArnepilcAeHHq onyd"rrnKoBaHHbrx OCHOBHbIX pe3yJrbraroB

r.rccJreAoBaHuril B Hayunofi rreqaTu. CoAepn€HHe Arrccepra\vwr B Aocraroqnofr

Mepe orpax(eHo B 58 uayrHbrx ny6nuxar\urx - 32 crarb.flx u 26 Te3ucax AoKJIaAoB.

3arnrorreHrre o cooTBercrBnr.r AlrccepTarrnn KpHTepr,IqMt

ycraHoBJreHHoM o rroprnAr(e [pncy?rqeHrrril HayqHblx creneHefi.

flncceprarlr4oHnafl,pa1ora Bnxropun AprypoBHbr Illep6arosofi ro aKTyaJIbHocrI4,

HoBH3He H 3HarruMocrn B floJruofi Mepe orBerraer rpe6oBaHrr,f,M, H3JrolKeHHbIM B rr.

9 <flo.noxeHufl o rroptAKe rpucyx,qenuvt )rureHblx crerleHefi), yrBep)KAeHHoro

rpaBuTeJrbcrBorvr Poccraficxofi Oe4epa\ur4 24 celarxlpx 2013 r., rpeAb.flBJIfleMbIM

K ALrCCepTaUr4fM Ha COUCKaHne yrreHor4 CTeneHr4 AoKTOpa HayK, a ee aBTop

3acJryxr{BaeT rpHcpKAeHHfl HcKoMofi creneHu AoKTop a luottorldrrecKux HayK rro

crreunaJrbHocTu 03 .02.03 - vrnrpo6uoJrorn.fl .

Cogepxalnlae

AprccepTauprH.



Orsrln Ha Aucceprarlruo B.A. Il{ep6arosofi o6cyxgelr H o4o6peu Ha

3aceAaHrru nadoparopru nrnrpo6rtoJroruu OfByH l4ucruryr o6uefi H

oKcrrepr4MeHraJmuofi 6uouoruu CO PAH (llporoKorr J\b 5 or l7 cevrx1ps 2018 r.).

CseAeuur o6 opraHu3arluu: @e4epanbHoe rocyAapcrBeHHoe 6roAxerHoe

yqpe)KAeHue HayKH <<I4Hcruryr o6uefi u sKcrIepHMeHTaJmHofi 6uolorupt

Cu6vpcKoro orAeirenvrn Poccprficrofi aKaAeM:au lrrayr> (I4O3E CO PAH). Alpec:

670047, Pecnylrrurca Byprrnn, r.Ynas-YAO, yn. Caxrsnonofi, 6. Terr. (3012)43'

42-41, Saxc (30 I 2)43-30-34, e-mail: ioeb@biol.bscnet.ru

3ane4yrorqufi na6oparopuefr

uuxpo6HoJrorrru

O|EYH I4O3F CO PAH,

KaHArrAar 6uororatlecKux HayK EapxyroBa flapurvra AoHaoKoBHa

Crapruufi uayrurtfi corpy

n a6 op ar opvrv nr nxp o 6rI oJro

OTEYH I{O3E CO PAH.
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AoKrop 6uororuqecKrrx HayK, upo$eclp % / A6uayesa Ereua IOpbeBHa

lloAnucb 3aBeprro

yueuufi ceKperapb

O|BYH I4O3E CO PAH,

KaHAnAar buororl{rlecKnx HayK
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