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3AKJIIOTIEHIIE

@egepaJrbHoro rocyAapcrBeuHoro OroAxernoro o6paronareJrbHoro yqpexAeHrlfl Bbrcmero

o6paion aifi*rfl<Ty.rrrcrcufi rocyAapcrBeHHbrfi ynunepclrrer>> no Arrcceprarlnonnofi pa6ore

Jlnronr Txu Mo Ha remy: <<I.rrurcoJrrrnrrAnrre 6nocyp0anranTbrr nporyqnpyeMble

neSreorcrrcJrflrorqrrMtr damepnflMrr poAa Rhodococcus upu rroHrDKennofi TeMneparYPe>)r

rrpeAcrannenHofi Ha corlcKaHrre yuenofi creneHrr KaHArrAara xrrMrrrrecKrrx HayK no

c[eqr{aJrbgocrrr 03.01.06 - EuorexnoJrorrrs (s roM rrrrcJre duoHanorexHoJrorlrn).

,{uccepr a1g1g1fl, Jlrronr T.M <<fnuronurlrAubre 6nocyp$aKraHrbl, trPoAYIIupyeMbIe

nerprcorprcJrsroqlrMrl 6axrepnsMlr poAa Rhodococcus rtpu rroHl'Ixennofi TsMfleparype)

BbrroJrHeHa Ha raQe4pe 6uorexuoJrorlrra OegeparrbHoro rocyAapcrBeHHoro 6toAxemoro

o6pasonareJrbHoro yqpexAeulrr Bbrc[refo o6pa^ron alvrfl, <Tylrcrnfi rocyAapctsei{HHfi

yHr{BepcureT)).

Jluosr Txu Mo, 1979 roAa poxAeur,rfl, B 2004 roAy oKoHqLIra c orJrLIqI4eM XI'IMLIKO-

rexHonoruqecrrfi (parynrrer OfEOy BIIO <Tnepcrofi rocyAapctseHHrrfi rexHurlecrufi

yHLrB epCI{TeT) 11O Cleq[aJIbHO Cru <FUOT9XHO JIOIUT )).

C Z0I3 ro Z0l7 roA Jlnour T.M. o6yratacr B oqnoft acnvrparrype OfEOy BO

<Tynrcxufi rocyAapcrBeHurrfi ynr,rBepcr,rrerD rro cueqlaaJrbHocru 03.01.06 <<BuorexHoJIorLID).

Cupanra o cAaqe KaHALrAarcKLrx gK3aMeHoB no AIrcurIrIJr[HaM <<I4cropz t' u $nnocoQlu

HayKr,r), <I4nocrpaunrrfi s3brK (anrnnficrufi)> u <<BuorexuoJloruil (n ToM rlrrcJle

6uoHaHorexHorlorura)> l'lb 5Q or 29.11.2017 t.

6roAxetublM o6pasonareJlbHblM y'IpexAeHueM

ro cyAapcrBeuublft yuunepcl'ITerD.

llayuHufi pyrconoArrreJrb :

,{oruop xLlMtIrIecKIix HayK, AoIIeHT'

Oe.ue oro rocyAapcrBeuHoro 6rcAxetHoro

nx <Tynrcrufi rocyAapcrBeHntril-r yulrBepcr{TerD flonauopeBa Onrra HprronaeBHa.

x,{eH1re Ardccepr ar\vrvr Jlrrosr T.M. rpoBoAllJrocb 3 uor6pa 2017 roAa Ha

COBMECTHOM raQe4p 1LIMLIu, 6pIotexnoJlorl{r u 6uolorun OfEOy BO <Tylrcrufi

rocyAapcrBeHH r.rBepcllrer> (nporoKorl Ns 3).



Ha gace AaHLrv rplrcyrcrBoBalrLr: 3aB. ra($eapotrr xutvrun An$epon B.A., san. xa(fe4pofi

fiuorcxHoJrornu floHauopeBa O.H., K.x.H., AoII. xa$.xuuuu fopxuena A.A., K.x.H.,

AorI.KaOeApbr xuMpru Apunon B.A., K.x.H., AoII.KaO.xI,IMtrI{ Moposora H.A., K.x.H., AoII.xLIMI'Iu

,{errlrcun a LI.fuI., K.x.H., Aou., AorI. raQ.xuuun Porona T.B., K.x.H., AoU.raQ.6uotexnoJloruu

AlQepon C.B., r.6.n., 4oq.xaQ. 6uorexuoJrorru,I Axarosa E.8., K.x.H., AoII.xI,IMuu fiuurplreBa

E.4., K.x.H., AorI. raQ.xnnaun 3afiqen M.f., r.6.n., AorI.6noJIorLIn JlaryHona H.JI., K.x.H;e

Aoq.6raorexnoJrornr Kysneqona T.A., r.6.n., AoIIeHr raQ.6noJrornr Bolrona E.M., K.x.H,

acc.xa$. 6uorexnoJrorr{Lr Kauanuna O.A., K.x.H., acc.raQ.xuMllla IOAIana H.tO., acc.ra$.xwMvru

Ocusa K.B., acr. 3afirlesa A.C.

Anrope$epar Ar,rcceprar\w Jlsronr T.M. 6sur p€BocJrau BceM rlprcyrcrByloIuuM Anfl

o3HaKOMJreHLIt 3apaHee.

C.rryma.rru:

floruan Jluonr T.M. ro reMe KanArrAarcrofi Al,Icceprallukr <IgurconunllAnble

6uocyp$a"rcranrbr, rpoAyrlrpyeMbre ueSreoKr{crsroullrMlr 6artepn flvrvr poAa Rhodococcus npLr

loHlrl1esuofi TeMrreparype>. B cBoeM AoKJr4Ae Jlrronr T.M. H3JroxrIJIa IIeJIb, 3a4aqvr. ocHoBHoe

coAepxau vre u p$ynbrarbl npoAeJlauHofi pa6 otrr.

B o6cyN4envr4 rrptr:rrflJrvr fracrue: r.6.n., aoq.raQ.6uonornra Bomosa E.M., K.x.H.,

AorI.KaO.xlrMpru Apnxnon 8.A., K.x.H., aoq.ra(b.6uotexnoJloruu Arr(pepon C.8., K.x.H.,

Aorl.x[rMr.ru .{ern6uua VI.VI., K.x.H., AoII., AoII. ra$.xnuuu Porosa T.B.,san. KaO. xI4MlII4

AnQepon B.A., san. raQ. 6uotexuoJlorun flonauopeBa O.H.,

flo Aoxlaay 6ruu,I 3aA€urHbI cJleAyroqne Bonpocbr:

Bonpecut K.x.u., doq. AnQepoe C.B.:

Bonpoc /. B gagaqax rpo3Bfrzrrra (aAre3u.sD. Kar ee orpeAetsnu?

Omeem l. tro i.rty (MATH>), orucaHHoMy Poseu6eproM: B npo6upKy c rleto'iuyro

6uouaccoft nocne yAaJrenufl, ug6brrowroro recaAeKaua reKcanou Ao6annrflJrkr SlaspactBop I,I

reKcaAeKaH, r,rHTeHcnBHo BcrpsxnBilrn vr ocraBr.srll Ha 10 MI,IH. flocne groro o[peAeJUInPI

r,r3MeHeHr,re KoJrr{qecrBo KneroK B BoAHofi Qase.
Bonpoc 2. Kax oqeulrBurrrn rr,rApoSo6nocrb KJrero.IHofi crenru? I4 qro xoreJII{ grLIM

noragatl?

Omeem 2. Xorefl{ y3Harb, KaKraMpr csoficrBaMr,r o6naAaror KJreroqHbre [oBepxnocrpl rro

oruorrrenlrro K BoAe u yrJreBoAopoA€tM He(pru (rnapoQo6nrre ulill ru4poQunsnrte).

fuapoQodnocm orleHr{Barru rro crenenlr aAresl,Iu KJIeroK, KaK fl o6tscHllJra BbIIrre.

Bonpoe d.x.u., dotl. Ilouauopeea O.H,:

A4resua K cy6crpary ,r ru6poQo6socm xapaKrepl,I3yrorcs oAHI,IM recroM r4lrr4

parHurrau?

Omeem.9ro oAno Lr ro xe, r{ xapaKTeplr3yerct oAHIIM TecroM.

Bonpoc K.x.H., dott. Anfuepoe C.B.:

B rarofi crerreHr{ AaHHbre, rroJrfreuHbre Ha sneKTpoHHbrx SororpaQnsx yrlbrparouKux

cpeAoB 6arrepnfi, Trr[LrrrHbr Anr gTrax Mr{KpoopranugMos? floAo6noe y}Ke 6ruro o[LrcaHo

panee? Karona Hafrniur HoBLr3Ha rronfreHHbrx pe3yJlbraroB ro yJrbrpatouroft opraHI{3arII4I4

r,r3fraeMrrx 6arr epntrr?



Omaem 3. Heroropbre oco6ennocrr,r crpoeul,Is, TaKLIe KaK MyJlrruueu6paHnble

crpyKrypu (MMC) unn Bu3rrKyJrbr, coeAuneuHbre c KJrerKaMu $n6ponoAo6nrnral4 crpyKrypalvll4,

Ans poAoKoKoB BburBJrenbr He 6wnw. MMC o6napyxtrBanrvr pauee B crpyKrype 6arrepufi

pseudomonas, Acinetobacter rpu pocre Ha rn4po$o6nrx cy6ctpatax. Taxrau o6paaou,

BrrepBbre ycraHoBJreHo, qro poAoKoKKr.r npu pocre Ha reKcaAeKaue SopMupylor MMC. 3ru

crpyKTypbr cBtr3uurbr c HaKorJreHLrflMLr ruApo(po6nrx BelqecrB B BLIAe BKJIrorIeHnfi nnyrpu

KJrerKLr, qro yKa3brBaer Ha r{x poJrb B TpaHc[opre I4 rrepBrlqnofi rpancsopMallur reKcaAeKaHa Ao

reKcaAeKauonofi KHcJIorbr.

Bonpocu rc.6.u., doq. Bonrcoea E.M.:

Bonpoc /:Kar BbI BbIAenrflIrn Iur€lMMbI 6arreprafi?

Omeem 1: Eaxrepuu 6rrru,r BbrAeJreubr us ue(pre3arpfl3nenuofi rIorIBbI u npI,IMeHeHbI AJUI

paspa6orrn 6noupeu apara KoJrJreftlMrr rrs ITIOEM PAH. MnrpoopraHl{3Msl AdhonupoBHbl B

3BKM r [peAocraBJregbr AJrr [rccJreAonanufi A.6.n., BeA.H.c. rra6opatopl4ll 6uonorull rJIa3MrIA

I4EOM PAH.

Bonpoc 2. f ae Lr KaK 6utm aAeJrarrbl cpesbl 6axtepuir u ux Qoto?

Omeem 2. Mat roAroroBlrJur o6pasqu, MtrKpocKoruqecrue Sotorpa(puu 6rmu cAeJIaHbI

c.H.c. I4BOM PAH Cysnnofi H.E. Ha rpaucMlrccroHHbx oJreKrpoHHbD( Ml4KpocKor€x s OI'IBX

PAH (llyuuno) u I4Hcrrrryre unrpo6uoJloruu nna. C.H. Bunorp4AcKoro (Mocxna).

Bonpocut K.x.H., dot'1. Poeoea T.B.:

Boupoc 1. Ha crrafi [e 6 AoJrxeH 6rrm cuMMerpu.rnrrfi AoBepnrenrnrrfi rIHrepBaII. Y sac

oH HecuMMerpl,Iqnufi 9To crreqnalrno?

Omeem /.' Cuacs6o, sto 6y4et I,IcrpaBJreHo

Bonpst 2: B KaKI,IX ycJroBllflx rloJlfrenbr Macc-c[ertpu?

Omeem 2: Macc-cneKTpbr noJrfrlrJrr{ raonugaqnefi eJreKTpoHHbIM crpeeM upl{

perucrp arlvrkr IIo JIo )KIITeJIbHOTO 3 apsAa.

Bonpocut K.x.H., dot+. ,[eurcuua I'I.LI.:

Bonpoc /. KarcnM MeroAoM Bbr p€BAeJrrJrr,r rJrnKoJrurrrrAHble KoMnoHeHTbI Ao rloJlfle]F,ivrfl.

r411r4BvrqytrrrbH o ro B e rrle crB a AJrs e ro A€uIb uefi rue ro pI c cJreAo sanus?

Omeem l. Konanonegrbr BbrAeJrflJrrr rperaparueHoft ronono.rHoft xpoMaropra$neft,

Qparcuzur ot6upauu no pe3ynbrau TCX.

B o np o c 2 . Karcas, TM[epaTypa IIJIaBJIeHut H -I'eKcaAerana?

Omeem 2. Teuneparypa TJIaBJISHLIS H-reKc4AeKaHa + 18oC

Bonpoc K,x.H., dot4. Apnnnoe B.A.; EuocypQartantrr, rpoAyllrpyeMble poAoKoKK€tMI'I

npu26oC,6ttnw u3fIeHbI pauee BaMu, LIJIII 9TO HoBbIe 4annrte?

Orner: Taxue coeAungulrs 6ruu BbrAeJreubr Lr3 KyJrbrypalrnoft cpeAbl poAoKoKKoB

paHee ApyrlrMr,r frenbrM[, B ToM rrucJre B Hanefi uaytrofi rpy[ne. Mrr eHoBb BrII9JIT'IJILI 9TI'I

coeAr,Ige Hr4g, B ToM rIIiIcJIe r4g Apyroro IIrraMMa poAoKKoKoB, 'rto6rr cpaBHnrb c

6nocyp$aKTaHrutMr,r, [poAyrlupyeMbrMll poAoKKoKaNdE rpu roHLDKeHHofi teuneparype.

Bonpocut K.x.u., dot4. AnQepos 8.4..:

Bonpoc /: csopMyrrr{pyfirc nayrHyro HoBr43Hy pa6orrr.



Omeem /: 3aqnraH TeKcr Ao[oJrHr,ITeJIbHoro claftAa <Haymafl HOBLBHO).

Bonpoc 2: flepnue rprr ro3rrrlrn nayrnofi HoBLr3HbI OrpaxeHbr B AOKJI4'49'

rpoKoMMenfuPyfi re rIerBePrYIo.

Omeem 2. gemepras rro3r,rqr.rfl uayrnofi HoBLr3Hbr 6una rpeAcraBJleHa ua Sotorpar[nrx

yJrbrpocrpyKrypnofi opraHI,I3aIII{I{ KJIeroK 6arrepufi (clafi A 8).

Bonpoc 3. Buouperapar co3Aag AaBHO, SarreM eTO r3rrats?

omsem 3. llpenapar co3AaH Ha ocHoBe sKcrepHMeHTUuIbHbD( roAXoAOB, HaIUn

rccrreAo Ba1krfl.HaJrpBJreHbr Ha co3Aarue Hafrubrx ocuoB paspa6orKH noAo6nrx rperaparoB'

BarcmyruteHtte rc.6.u., dot'1. Bonrcosa E.M.:

flonpanuJrocb, KaK BbI BJra,Aeere Marep[ElrroM vr v3Jrataere efo Ha tryxoM AJI.[ BaC -fl3blKe.

pa6ora Bbr[oJrHeHa Ha BbrcoKoM HarrHoM vr 9KC[epI4MeHTaJIbHOM ypoBHe' coorBercrByer

Kpr,rrepr,rtrM, KoropbrM Aonxubr orBeqarb A[ccepr awrr4 Ha coLIcKaHI'Ie yrenoft creIIeHLI

KaHAuAara HayK (n.9 flono)KeHr.rfl o rropsAKe rrpucprAeHl,Is frelrbrx crerleHefi) u;'aoxer 6rr$

peKoMeHAoBaHa Ar.s 3arrllrrbr uo srequ€ubHocrlr 03.01.06 - BnotexnoJloru.fl (B rcrra rlrlcJre

6nouanorexHoJrorun).

ButcmyruteHue K.x.H., dot'1, Apannoo B.A.

Xopourar rorr,rrruo Bbrcrpoeuuafi pa6ora rro 6norexnorlorul{, Koroparl coAepxl'IT

6uonoruqeKyro Lr xlrMr,IqecKyro cocroBJurroulne B uccJIeAoBaHI,Isx. B pa6orc ucloJrb3oBaH

6olr111ofi crreKTp coBpeMeuubrx Susuro-xnMllqecKux MeroAoB LlccJleAonasufi' rrro

cBr,rAereJrbcrByer o srrcoxoft nay*roft rnaru(puKallnu coucKareJul B oOnacru xvrMuu u

6norexnoJrorprn. C.namro, rrro [peAcraBJrenn€ur pa6om sBr.f,ercs arryalrnofi 14 HafrHo

o6ocHosasnoft. Pa6ora sBr.flercr Haf{Ho-rnanusuxaquoHnofi kr coorBerarByer r. 9

floloxesug o ropflAKe rrprcyxAentrfl, rreHbrx creueneft, yrBepxAeHHoro rocraHoBJIeHLIeM

flpanureJrbcrBa Poccuficroft OeAepauuu or 24 ceuta6pr 2013 r. J\b 842, a Jlrtonr T.M.

3acnylKr,rBaer 11pucpKA enufl. efi nayurofi crerreur{ rran4vrl;ara xLIMLITIecKHx HayK IIo

crreur4aJrbHogTlr 03.01.06 - EnorexHororpr.f, (n rona qplcrte 6uosanorexHoJroruu).

BwcmynneHue K.x.H., dot4. Anfuepoea C.B. :

Xoporuar pa6ora, Cne4yer 4opa6orarb AoKJraA: cAeJlarb aKIIeHTbI Ha roM, 'ilo 6rulo

cAenago BlepBbre , Hd nayrnofi HoBr,r3He pe3yirbraroB. ,{nccepraIILIoHHiuI pa6om Jlrronr Txn

Mo sBflrercs HafrHo-rnanrasurauuosuofi pa6orofi, coorBercrByer KpLITepI'IsM' KoropbrM

AonxHa orBerrarb Ar.rcceprarllrfl Ha corrcKaHlre yrenofi crerreHrl KaHMAara xrIMI'IqecKI'Ix HayK [I

Moxrer 6urr peKoMeHAoBarra AJUI 3arqlrrbr rro crequrlJlbHocrn 03.01.06 - BuorexHoJlorux (n tou

rrr,rcre 6uonanorexHoJloruu).

BucmyruteHue sae. rcaQ.xuwtru AnQepoea B.A. :

Pa6om cMorplrrcs rleJrocrHo, 3aKourreuuofi, ecrb Bo3MoxHocrb Arfl Azulrnefturefi

pa6oru vr nccneAosaH14ft. B AoKJraAe cJreAyer 6otrrue roBopLITb o xIIMI'IqecKLrx kI

6uorexnororlrrrecKr{x ac[eKTax rlccJreAosanuir, u nepcneKTl,IBix I{c[oJIb3oBaHLIfl noJlfreHHbrx

pe3ynbr&ToB.

BurcmynneHue d.x-. u., d ot4. II ouaarcpeea O. H. :

,{racceprarlruo Mo BbrrroJrHser 4 roAa c HyM, He LIMefl HafrHoro v [paKT[qecKoro

3qAeJra ro reMe Alrccepr ar\vrr4. Ona 3aKourrr.rJra Tnepcrofi rocyAapcrseHHrrfi TexH[rlecrufi

yHr{Bepclrrer c KpacHbM ALr[JroMoM s 2004 roAy rro crrequaJlbuocru 6uotexHoJlorl{.fi' 3areM
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pa6orzula Bo Bsernarrle s o6ragru rrarorenuofi uurcpo6uonorvrv\ 3€url,IMitrlacb AvarHocrl'IKotr

un6erquoggbD( sa6oree auuit c ucroJrb3oBauueM MeroAoB MoJleKyrspuofi 6uonornll, cuyctr 9

Jrer BepHynacb B Poccuro, uro6nr rroJrfrurb 6onee BblcoKyro rnalru0uKallulo B o6lactu

6uorexuoJrorglr. Jluonr Txn Mo 6rura rrpeAnoxena rIoLIcKoBtuI TeMa Ha crbrKe

gro6uorexgoJroru[, MprKpo6uororuu, KoJrJronAsofi xnvrtrurxuvinv [pLIpoAHbIx coeAuuenuft,Eit

flptrluJrocb ocBtyBarb coBeprtreHHo HoBbre MeroAbr LrccJreAonannfi Bo Bcex STux o6nactrx

3Hauufi, c rreM oga c[paB[Jracb 6necrgule. OcobeHno cJleAyet [oAtlepKgyrb, rITo Macc-c[eKTpbl

coeAr4He ;61utrr oga pacrunsponbrBaJra caMocrosrerbuo , Nrfl. gToro efi upnuJlocb paslwparbcs c

ocHoB€rMr.r MeroA a, 6azaNrr,r AaHHbD( rro Macc-c[eKTpaM I,I Apyroft uayrnofi unQoprraaquefi uo

gToMy HaflpaBnegr,rro. Mo npeKpacHo BJrAAeer coBpeMeHHbIMLI MeroAaMI,I IIol{cKa kr alJurv3a

Hay.ruoft ran(foprrlaquu. B aKrLrBe JItroHr Txu Mo cefiqac rpeKpacHa', co3AaHHtuI elo, 6aga

AaHHbx HafrHbrx uy6nnraqufi uo reMe Ar,rcceprarrtvr I{ cMexHsx o6lacrefi. B cnoeft nayrnofi

pa6orc oHa prcrroJrgyer coBpeMeuHyro cprcreMy ynpaBJIeHLIfl 6u6ngorpa$n'recroft' , 7
nnsopuaqueft EndNote. Hecrrlotpr Ha To, qTo I,IccJIeAoBaHvIfl B paMKax AI4ccepraIInoHHoLI

paoorrr [poBoAlrJrprcb B ycnoBr.rflx noHr{xeHHbrx reM[eparyp, tITo He xapaKTepHo Nrs'

Brergaua, Ho [oryrregurrfi rrccJreAoBareneM npaKTllrrecrufi otIbIT yxe cefi'rac oHa peaJrl'I3yer Bo

Brernaue. flapairnenbHo r,rccneAoB€trrl{f,M, Koropble oua [poBoALIna B TynfY, Mo

opraHlr3oBa;ra r{ccneAoBalprfl, rro r,r3frenr,rrc 6uocypQaKTaHToB MI{KpoopraHI{3MoB B

la6oparopusx lOxnoro orAeJreHufl Poccnficro-BretnaMcKoro riayilro-TexHoilorrl.lecKoro

TpouuuecKoro I{eHrpa, uocraBrana MHorLre MeroAbr r4ccJreAosaHl,Ift, pyKoBo4li.ra Bbr[oJIHeHI'IeM

4-x [wwroMHbp( pa6or no BrerHanae. Ona craJra npeBocxoAHbrM c[eqLIaJILIcroM B o6lacrvt

6raocyp$aKTaHTon u, 6esycJroBHo, Bo3rJraBr,rr gro HoBoe HayrrHoe Ha[paBJreHLIe no BrerHaMe.

3arcnro.reHrre

Ha ocsonasuri AoKJra,Aa kr BbrcrynJrenuft 6ruro cAeJIaHo cJleAytoqee 3aKIIrorIeHI'Ie

coBMecrHoro sace2ialufl. ra$eap xLrMLrn, 6norcxnoJloruu v 6uonoruu TpfY IIo

Ar,rcceprarluosnoft pa6orc Jluonr Txn Mo <frzrolurllAHbre 6uocyptpaKraHrbl,

rpoAyrlrpyeMbre neQreorprcJurrouuvru 6arrepuxnnu poAa Rhodococcus rptl tloHlDKesnofi

TeMrrepaType):

l. ,{ncceprarllroHHarr pa6ora Jlrronr T.M. .lBrserct 3aBepIueHHbM HafrHo-

rnanu(puKtullroHHbrM LrccJreAoBaHr,reM. Jlu.rHnrfi BKJI4A coI,IcKareJIt cocrol{T B

HelocpeAcrBeHHoM ;v.tracrvrr4 B [oJrfreHulr pe3yJrbraroB rIccJreAonauutrt, o6pa6orre a

r,rHTepnperarluu 9Kc[ep[MeHT€urbHbD( AaHHbx, [oAroroBKe ny6nuraqufi IIo Bbl[oJlHennoft

pa6ote.

2. llpe4cmnneunrrfi crrprcoK ouy6nuxoBarrHbrx pa6ot, BbrBoAbI vr pe3yJrbrarbr

pa6orm cBrrAereJrbcrByror o AocrarorrHoM Kpyro3ope aBTopa 14 o xopornefi HayrrHo-

TexHur{ecrofi rroAroroBKe.

3 . .f,sHr H crrrnb Ar,rccepr ar\nu coorBercrByer HopMaM n tpe6onauurtm,

rrpeAbflBJureMbrM K pa6orau, HalpaBJrseMbrM B [errarb. Matepnan Al,Icceprar\?rkr I,I3JIoxeH

florl{qHo, apfyMeHTr,rpoBaHo, TexHLrrIecKI,I fpttMoTHo, AocroBepHocTb noryqeHHbrx collcKareJreM

pe3yJrbraroB counennfi He Bbr3brBaer. Co4epNaurae Aucceprarlvv coorBercrByer rlacropry

creuraJrbHocrlr 03.01.06 - EuorexuoJroms (n torvr qrlcre 6uonasorexnoJloruu).



4. llo o6reuy, aKTyturbHocrlr, uayurofi HoBr,r3He, rleJrocruocrl{, 3axonqeHHocrrr,

lpaKTr.rqecrofi 3Harrr.rMocrr.r w uy6nuraqpl{M Auccepr arpvrfl, Jluonr T.M. rloJruocrbro

coorBercrByer rpe6onanrflM BAK P(D, ycrauoBJreHHbrM u. 9 fIoctanoBJIeHI,Is flpanureJlbcrBa

P@ or 24.09.2013 J\b 842 (pet. or 02.08.2016) "O noprAKe npucyxAeHun freHbrx crereHei4". ,

ArcryanbHocrb padorrr

3arpxsneHLre oKpyxruotr1efi cpeAbr yHreBoAopoAErMI,I neQrra sBrserct rno6alruofi

npo6nerr,rofi B coBpeMeHHoM Mr,rpe. Cuoco6uocrb Mr,rKpooprarrl{3MoB K uotpe6neul,Ilo ur

yrrrJrrd3arluu yrJreBoAopoAoB neSrn xoporuo r,r3Becrua 14 no3BoJUIer rrc[oJlb3oBarb Iitx B

rexHoJrorlrf,x 6uopeue Anaqlrt:a. llpe4cmrnrerrv poAa Rhodococcus flBJulrorcr eS$er<tI,IBHbMI{

AecrpyKTop€rMr{ yrneBoAopoAoB ue$na p€Brr,rrrHbtx lpytrtr, oHI{ JIerKo ap.anrvrpylorcfl K

gKcrpeMarrbHbrM ycJroBr,rsM oKpyxaroqefi cpeAbr I,I qacro BxoAsr B cocraB 6noupeuaparoB AJU{

orrracrKrr or ne0rxHbD( 3arps3Henufi. B ycnonusx xoroAHoro KJII,IMara, rAO B rIocJIeAHLIe I'oAbI

r.rHTeHcLrBHo BeAercs ue$re4o6rrua, BoccraHoBJreHI,Ie 3arpf,3HeuHbrx reppl,ITop1 nplapoAHblMu

Mr{KpoopraHlr3MaMr,r [poficxoAr{T rpafiHe MeAJIeHHo. flpu HH3KTIX TeMrleparypax MHorue

yrneBoAopoAbr neQru nepexoAflT B TBepAoe arperarHoe cocro.f,Hlde, rITo 3HarrLITeJIbHo BJr[fler Ha

ux 6rnoAocryruocrb r{ creneub 6rao4erp4ar\vtr Mr{Kpoopraul{3MaMw. I4zsesrHo, qro 6aKtepuvr

poAa Rhodococcus rpo4yrlupyror Hrr,rKoJrr{rrrAHbre 6uocypQaKrarlrbl (6uolIAB), nonuruarculne

6uo4ocrynuocrb ru4po(po6urx cy6crparon. B psAe pa6ot noKa3aHo, qro rpl4 rIoHI,InteHHbD(

reMrreparypax poAoKoKKrir MofyT rpoAyrlrpoBarb 6Iaocyp$aKTaHrbl KaK IIpH pocTe Ha xnAKLIx

(rcepocuHe), rar u rpu pocre Ha rBepAbx ynreBoAopoAubx cy6crparax (terp4AeKaHe n H-

reKcaAeKane). OAnaro, 6uocyp$aKranrbr, Koropbre npoAyrlr4pyror poAoKoKKI,I rpu noHlDKennofi

reMreparype, He u4enruSl,trllrpoBaHb\ Lr Lrx poJrb n 6uoAerp4Aarlur{ rl,rApo$o6nrx cy6crparon

rpu Hr{3KLrx reMreparypax roKa M€rro u3freua. Earrepuu Rhodococcus erythropolis X5 Lr

Rhodococcus erythropolts 567 BXoAsr B cocraB 6uonpen apara <<MnrcpoEan>, paspa6orauuoro

Arr oqr4crKr,r ne$rcsarpr3HeuHbrx rrorrB B r,ruTepBarre reMrreparyp +4 - +30oC (llrrpuenKoBa c

coaBr, 2006). Pauee 6rruo roKa3aHo, qro ern 6arrepwr rpoAyrlrpyror B KyJrbryp€rJrbHyro cpeAy

rper€IJIonI{rIiAHbIe 6uocyp$aKraurbr npu reMreparype oKoJro 25"C. OAHar<o, B3alrMocBf,3b

MelKAy crerlenbro 6noAerpaAarlrlr rlrApo$o6usx cy6crparoB rir rpoAyKqueir 1uocyp$arcraHroB

oTI{MI{ 6axrepuflvrvr He BhurBJreHa, rena 6olee rrpu [oHr{xeunofi TeMleparype.

Hayunas HoBlr3Ha

Bnepnue fIoK€BaHo, qro KaqecrBennrrft cocraB rpoAyrlupyeMbrx Rhodococcus

6uocyp$aKTaHroB rrpu pocre Ha reKc4AeKaHe B ycnoBlrsx rroHprxreHHofi renaueparyphr 10oC, n

ocHoBHoM, coorBercrByer cocraBy 6uocypQaKraHToB, rrpoAyrlrpyeMbrx rpr 26oC. 3ro

o3naqaer, qro Banffiyro poJrb B rrpoqecce rorpe6renng ru4po{o6Hnx cy6crparon 6arrepprsM}r-

neQrc4ecrpyKropaMl{ urparor rJrLrKoJrLruLrAHbre 6nocyp$aKTanrbr, Koropbre cuoco6crByror

AOCTyIHOCTI{ Anff MLrKpOOpraHrr3MOB H-reKC4AeKaHa KaK B Xr,rAKOM, T€U( r,r B TBepAOM COCTOsHLrr,r

rrprd [our,rxeHHo ft rerrlneparype.

Brrssreua o6qas reHAeHrILrs cHLDKeHr4fl. ru4po$o6nocru KreroqHofi uosepxuocrlr npu

yBenuqennkr coAep)Kanlrfl rJrlrKoJrurrrdAoB, flpoAyrlrpyeMbrx 6arrepusMrr B KynbryptrJrbuyro

cpeAy LI rpeAJrolKeHa Hafrnarr rurore3 a o6 aAarrrarlnr,r poAoKoKKKoB K pocry Ha rlrApoQo6nrx

cy6ctparax ryreM repepacrpeAeireHrrs 6raocyp$aKraHroB MexAy cpe4ofi v rrtero.ruofi

noBepxHocTbro.



Buepnue BbrAeJreHbr u u4enrnsr,rrlprpoBaHbr uIaBHbIe KoM[oHeHTbI HII,IKoJILIrIrIAoB,

Koropbre rpoAyrlrpyror 6arrepuu-neQrcAecrpyKropbl pola Rhodococcus npla pocre B

ycJroBlrf,x rronrxennofi TeMngparypbr (10"C). 9rn coeAr.rHenr,I{ rrpeAcraBJultor co6ofi cuecr

r{3oMepHbD( roMoJroroB : 2,3 ,4-geKaHoLrn-oKTaHor{Jr-cyKIILI nun-2' -reKaHoLIJITperEIIIo3br; 2,3 ,4-

ALroKTaHouJr-cyKtlwnwn-2'-4eranoI,IJrrperaJrogbI; 2,3,4 - guo KTaH o LI;I - cyKIIrI laun-2' -

oKTanor{nrperuuro3br; 2,3,4-guAeKauor,rJr-cyKrlldrrun-2'-AeKaHopIJITpeftuIo3bI.

Bnepnue ycraHoBJreno, rrro poAoKoKKr{ rrpn pocre Ha reKcaAeKaHe B nar-Qase

Qopirnupyror MyJrbrrnaeu6panHbre crpyKrypbr (MMC), Koropbre HarIoMI,IHttror naMeJrJUIpHbIe

BHyrplrMeu6paunrre crpyKrypbr. 3ru crpyKrypbr cBfl3aHbl c HaKonJreuvrflvrvr rn4po$o6nsx

BerrlecrB B BLrAe nxffo.reur,rfi BHyrpr,r KJrerKLr, rrro yK€r3blBaer Ha rtx ponb B TpaHcnopre kr

lepBrqHo fi tpanc $ oprraaq[r,r f eKcaAeKaHa Ao reKca,AeKaHoBofi rcncnotrr.

KonrcperHoe Jrrrrrnoe yqacrrre aBTopa B rroJryqeHlr[ peyJrbraroB

Jluqnrrfi BKna,A cor{cKareJur cocrolrr B HerrocpeAcrBeHuoM fracr ^ 
",{naHI,IpoBaHuu 

u

BhrrroJrHeHr4rir gKcIIepuMeHToB, aHarrlr3e nolyqeHHbtx AaHHbrx n rlx oQopuneHl,Iu NIg,

ny6nnxaqufi. Eolbruru qacrb pe3yJrbraroB ronyqeHa aBropoM c€tMocro.srenbno. Jlrrour T.M.

ocyrl1ecrBkrrra alaJrkrs Jrr,rreparypnbrx AaHHbrx, [poBena plccJreAouanrtfl, cQopnayJII,IpoBiIJIa

BbrBoAbr. OrAelbHbre pe3ynbrarbr rroJryqeHbr B coBMecrHbrx gKcrlep[MeHTax, B qacrHocrrl,

raccneAo Ba:ntrfl. rro cocraBJreHuro ucKyccrBennbrx accoquaqufi vr utvttrlo6n rugar\vrvr

Mr,rKpoopraH[3MoB.

Creneun odocHonanuocrrr HayrrHbrx rroJrolrenufi, BbrBoAoB n peKolvteHAarlufi,

coAeplKaulnxcfl B Ar.rccepTarluu
B pa6ore ucroJrb3oBaHbr coBpeMeHHoe o6opy4oBaHr{e r.r MeroAbI LIccJIeAosaHIaft: MeroAhr

BbrAeJreHr{.fl u orrrlcrKr{ nplrpoAHbx coeAlrne:awft nuuuAnoft npnpoAbl (sxcrpaxrtrItfl,

aacop6qproHurur xporr,rarorpa$nr); MeroAbr u4enruQr,rKarlru 6uoopranutlecKllx coeAfueuufi

(naacc-cneKTpoMerpns' xpoMaro-Macc-creKTpoMeopryur); MeroAbr rouolaAnofi xIlMuI4

(vreto4rr orpeAeJr entrs, noBepxnocrnofi r,r gMyJrbrlrpyroqefi arruBHocrrl, Susraro-x[Mu.recrufi
alaJru3 ceoftcrs rroBepxHocruo-aKTrrBubrx coeAr,ruenuit); ruurpo6noJrorl,Iu n 6norexnoJlorull

(rynrruBr,rpoBanr.re Mr,rKpoopraHr{3MoB, r{x xapaKTepr,rcrl,IKa; gJreKTpoHH€uI MLIKpocKouIax),

O6rerra uclonb3oBaHnbrx JInroHr T.M. MeroAoB r,rccneAosalauir no3BoJII,IJI rloJrfrurb

AocraroqHyro 14 AocroBepnyro uusopnaaqurc. Hayurue rroJrolrenv:s., BhrBoAbI rIoJIHocrbIo

o6ocnonaHbr, AocroBepubr, BbrreKaror r,r3 rlonfreHHbu< pe3yJrbraroB LI rronfrvrnla fipurcHarrne B

uayrHofi Jrr.rreparype, rpolunr aupo6aqrrro Ha upoQzrbHbx rouQepeHllrIflx.

TeopernqecKafl H rrpalcTurrecKafl 3Harr[Mocrb

[anuar pa6ora pactuupser [peAcraBJreHr{.f, o 6uocyp$aKTaHrax rpaMrlonoxtllreJlbHbrx

6axrcpnfi poAa Rhodococcus H ux 1ylracruu B 6no4erpa4arlvru rH4poSo6nrur cy6ctparop.

florasano, qro rrrrnMM R. erythropolis X5 BbrleJurer B KyJIbrypaIIbHyIo cpeAy

cyKrlr,rur,rJrrpgr€uroJrr,r[r{Abr (2r3 ,4-geKauouJr-oKTanor,rJr-cyKllunuw2'-geKauol4JlTperaJlo sw; 2r3 14-

Ar,roKTaHor{n-cyKtrwnun-2'-geraHor,rJrrperalro3br; 2,3,4 - guoKTaHouJI - oyKIII,I ruvrn-2' -

oKTaHolrnrperaJro3br; 2,3,4-guAeKaHorrn-cyKrlr4uul-2'-geKanollnrperalosu) c BbIcoKrIM

BbxoAoM u Moxer cJryxlrrb [poAyrIeHToM TperaJroJrr,rllrAHbD( 6uocyp$aKTaHToB. @uslaro-

xr,rMLrqecKue xapaKTeplrcTlrKr,r cyKrILrHLrJrTper€IJIoJITI[I,IAOB qBI{AeTenbCTByIOT O6 UX

e$SerruBHocrr{ rax 6uocypQaxrauToB, qro orpeAeJurer AamHefituue lurpoKlle Bo3Mo)Knocru



ux rpI,IMeHeHus. O6ocHoBaHa rleJrecoo6parnocrb LrcroJrb3oBaHprs rur€lMMos ̂R. erythropolis X5

14 R. erythropolis 567 B 6raoupeuaparil( NrA orrr,rcrKr{ neQresarpa3HennbD( reppr,rropnfi n

ycJroBrltx xoJroAHoro KJrr,rMara, B ToM qr,rcre 3a cqer r,rx cnocodnocrr,r flpoAyllrapoBarb

cyKrllrur,rJrrperturoJrr,r[LrAbr. BbrrrBJreHHbIe 3aKouoMepHocrpr QyHrcu[our,rpoBarrr{.fl
MI,IKpoopraHrI3MoB npu ytracrvrt4 6uocypQaKraHToB B rrpoqecce 6no4erpara\upr reKc44eKaua

rpu roHI,IXeHuofi TeMrreparype Qopuupyror reoperr.rqecKyro ocuoBy Nrfl, paspa6orru

duonpenaparoB Ia 6uotexHoJroruia rus. oqucrKra neQresarps3HeHHhD( Teppr{Topufi n ycnoBr,rflx

xoJroAHof o KJII,IMaTa.

CoorsercrBrre coAeplraHrrs Arrcceprarluu c[equaJrbnocrrr, rro rcoropofi oua

peKoMeHAyeTcfl K 3aqrrTe

Pa6ora coorBercrByer rracuopry crequ€urbHocrr,r 03.01.06 - EzorexHoJrorlrs (n roM

TILIoJIe 6uoHasorexnonorun) Ha coucKanlre yrenofi crerrenn KarrAlrAara xrrMurrecKax HayK, a

I,IMeHHo nyHKTy 7: <Paspa6orKa HoBbrx rexHoJrornqecKr,rx rrpoqecccF Ha ocHoBe

uurpo6noJloruqecKoro cr,rHTe3a, 6uorpancQopm arlkrtr, 6noraranvr3a) ranrnryHocop6quu,

6uo4ecrpyKlluu, 6uoorucJreHr,rs Lr co3AaH[re cvcreu 6uoroMlocrr,rpoBaHr.nr pa3rurlHbrx orxoAoB,

oqLIcrKLI TeXHOfeHHbur OTXOAOB (CTOUUTX BOA, ra3OBbrX nU6pOCOB U Ap.), CO3AaHr,re 3aMKHyTbrX

TexHoJroruqecKplx cxeM uurpo6uoromqecKoro [porr3BoAcrBa, [ocJreAHue c yqeroM BorrpocoB

ro oxpaHe oKpyxaroqefi cpeAbrD.

CoornercrBrre Alrcceprarlurr rpe6onaHrrflM, ycranoBJrerrHbrM no n.14. floroxeurre o

rrpncylrAeHrru yrreHbrx crereHefi BAK. ,{ucceprarlrroHurur pa6om r alropeQepar Jlrronr T.M.

[poIIrJIpI [poBepKy Ha Harruque HenpaBoMepHhrx 3ar,rMcrBosaHufi B cr,rcreMe <Anru[JlarprarD. B

pe3yJlbrare Bbrf,BJreHo, qro Arcceprarlur coAepxur 99Yo opr{fr.rHnJrbHoro reKcra, anropesepar -

93% opunrH€tilbuoro reKcra.

Anpo6aqrrn paOorrr

Ocnonnoe coAep?ICaHrIe Arrcceprarluu rr3JrolreHo B cJreAyroulux rry6.rrurcaqrrflx:
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2015r.  C.27 -  29.

14. Jluour T.M., Aao H.A.; He.raena VLA., flonanaopOna O,H. Barrepun-He(preAecrpyropbl
Rhodococcus sp. 567: rrpoAyrleHrbr rJrr,rKoJrr.rrr.rAHbx 6uocyptpaKTaHToB Lr I,IX npI,IMeHeHue B
6uo4erp uxuuti H-reKcaAeKaHa npu roHrDKeHHbD( reMreparypax. Marepl4aJrbl Bcepoccuficrofi
ron(pepeHrluu c gneMenTaMr{ nay.rHoft rrrKoJrbr AJLS MonoAe}KLI <SrcomoKcuKono?utu). Tyta, 5'7
orrx6pr 2016r. C. 72-7 5.

15. Jluour T.M., He.raesa VLA., flonauopeBa O. H. Earrcpnu-neQteAecrpyKropbr
Rhodococctls sp. X5 - rpoAyrlenrbr HruKoJrr.rrrdAHbD( 6uocyp$aKrauroB KaK e$SercrueHufi
r,rHcrpyMeuT Aiur 6no,qerp a4ar\Lrr4 H-reKc4AeKaHa npu rIoHIiIxeHHbD( TeMneparypax. TesucH

AoKJraAoB IV MexAynapo4nofi ronQepeHrII,M <Murcpoduoe pasuoodpo3ue- pecypcuutit
nomeHquarr D. MocKsa, 23 uox1px 2016. C.54.

16. Hryen B.T.H, JIe T.T.H, Jluonr T.M, He.raena VLA., flonauopeBa O.H. BuAeleHue
6arrepufi-npo4yrlenroB 6nocypQaKrauroB us neQresarpfl3ueuHbD( teppnropufi loxnoro
Breruaua. Tegncbr AoKJraAoe IV MexAyHapo4uofi ronSepeHIII4rI <Murcpo6uoe pasuoofpasue-
pe cyp cHutil nomeHqucln r . Mocrsa, 23 noxlpx 201 6. C. 60.

17. Jlrronr T.M., IlouauopeBa O.H., He.raeea VI.A.,lletpraron K.B., @ulosoe A.E. BrutsHLIe
reMrreparypbr Ha cnoco6socrb 6arrepuft-neQre4ecrpyKropoB Rhodococcus rpoAyllupoBarb
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rpeftrrronunnAnbre 6nocypQaKrarrrbr rar saxHrrfi {arcop n 6no4erpal;arruv H-reKc4AeKaHa'

Tegracrr AoKJra,AoB MexAyHapoAuofo Konrpecca <<EuomexHonoeufl: cocmonHue u nepcneKmugbt

pa3sumun>. Mocrna, 1 9-21 Qenpa[x 20t7 . T.1. C.483-484.

,{ncceptawrfl, <fruaronurluAHbre 6uocypQaKraurbr, rpoAyqI,IpyeMbre

ne(prcorucJgrroulunru 6axrepusMlr poAa Rhodococcus rpu roHr{xeHHofi reuueparypeD Jluonr

T.M. peKoMeHAyercs K 3arrlprre Ha concKaHl4e rreHofi creneHl,I K€trIAVrAArA XI{MI'IqeCKI'IX HayK Iro

creqraJrbHocrn 03.01 .06 - EuorexuoJrorr{rr (n rorra rtllcJle 6noHauorexHoJlornu).

3alcmo.reHrre [pprHsro Ha coBMecrgoM saceftalvr4 ra0e4p xLIMlIu, 6uorexnoJloruu vr

6uororun OfEOy BO TylfV ot 3.ll.20I7 r.

Ha sacera1uvr flpprcyrcrBoB€rJro 18 qer. Pesynrtatrt roJrocoB a]F{vrfl, ((3D) - 18 qeJI.,

(rporrdB) - 0 qeJr., (Bo3Aep)KaJrocbD - 0 uel., rporoKorNs 3 ot 3 nor6ps'20t7 r.

3an. raSe4pofi xlrwukr
iv

Ar$epon B.A.

flonauopeBa O.H.

K.X.H., AOrI.

A.X.H., AOII.3ae. xaSe.qpofi 6uorexuoJroruu

3an. ra(fe4pofi 6zolornra

Cer<petapr

A.6.n., oou Mysaifapon E.H.

K.x.H., AoII. Moposona H.A.
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