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OT3bIB
BeAyulefi op rau v3arJvrvr Ha 1krccepraqr4o H Hyro p a6 ory 3 o p z u o fr An ac r acvvr

CepreeBl{bl <BzonleHI(I4 Hl4rpl4nrr4Aponr43yroqux 6axr epuit Alcaligenes faecalis 2

u Rhodococcus ruber gtl n ilpoqeccax rpauc$opnrarJr4v Hurpr4noB r,r aMr4AoB

xap6onoBllx KI4cJIor), IrpeAcraBJreFrFryro Fra coucKaur4e yveHoff crerreHr4

KaHAI4Aata 6uorlorzrlecKl4x HayK rro cneqr4aJrbr]ocru 03 .02.03 Mvr<po6uotorux

In ccepralll4oHHafl, pa6ora A.C. 3opuuofr BbrrroJrHeHa B oAHoM Lr3

rrpe3Bbl'{afiHo LIII'repecHblx v aKTyanbHbIX HanpaB tertuit l,lzxpo6r4oJrorr{r,r,

cBtr3aHI-IoM c HccneAoBaHI,IeM nlzxpo6Hbrx nJrer{oK (6nounenox) B rrpoqeccax
6zoxaralrv3a c Ilenbro nonyqeHnfl KoMMepqecKI4 3Haqr4Mbrx rrpoAyKToB, a raK)Ke

I'nfl 6uorparrcQopnr aL]:a:z ToKcHrrHbIX coeAZH enufi B rrpoqeccax oqurcrKr4 crorrHbrx
BOA r4 OTXOAqUIITX fa3OB.

C rorIKH 3peHI4tI nrnrpo6zoJrofnu aKmyanbHbt"M trBJttrerctr pa3BZTHe

TeoperzqecKI4X IlpeAcrasreHuir v 3Kcrrepr4MeHTaJrr,Hoe noATBep)KAeHr4e

6nolornqecl(Hx oco6eHsocrez v Szszxo-xr.rMr4r{ecr{rax Ser-rovrer{oB pa3Br4.rvtr

nrr'Irpo6Hblx KyJrbryp B rarofi crpyKTypHo v naera6oJrr4r{ecKr4 cloNuofi cucreMe
rax 6uorrJreHKa.

B cBtr3vr c 3TI4M, a rarcKe rrpvrHr4Max Bo Br{HMaHI4e neo6xoAr,rMocrb

aSQexu4BFIoro ynpaBn eHvrfl ilpoueccaMr4 or{zcrKr4 ToKcr4rrubrx cror{Hbrx BoA,

HacrotIUIatI pa6ora, ilocB.stqeHHarl nrzxpo6uofi /lerpa/-{ aL\vv Hr4,r.punbHbrx vr

aMI4AHbIX coe/IuH eruufi B cocTaBe cToqHbIX BoA Ao 6esnpe4Hblx rrpoAyKToB, Ha

ocHoBe zHaHufa o Qzazonorzr{ecKl4x oco6euHocr.flx MoHo- v Mynbrr4BI4AoBbrx

Szollel{oK I-IHTpI4nrI{AponI43yroqI4x 6arcrepuit, uJvreem oqeeudHyru
aKmyuilbHocmb.
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Pa6ora BbIrIoJIHeHa Il coorBercrBl4l4 c uJraHovr FIZP <Irlncrvrryra 3KoJrorr4n

14 reHerI4I(I4 MHKpoopraHI43Mon VpO PAII) 14 rrBr-fle'r-crr qac'rbro r4ccneA onauuit,

npoBoAI4MbIX Iro reMe <<MoreKyJrsprrbre MexaHZ3Mbr alarrrar\vrvr

MI4KpoopraHI43MoB I{ Saxropanr cpeAbr)), perr4crparlr4or{nrrfr HoMep HI4OKTP

AAAA-AI9-119112290009-1. PaSora noA/Iep)KaHa nporpauuofi VpamcKoro
orAenertvn Pocczficrcori aKaAeMHLr uayK J\e 1 tl-3 -38-21 19 , Slox: 1 8-3 -8- 1 9

<EuoAecrpyKIIHtI 3KoJIorI{r{eoKr4 orracrrbrx opfaHHLrecKr,rx coeAHI-I esvit B

roMoreuuon 14 rereporeHllon cpe4e) (Jt 0422-2018-1 136) 14 l'paHroru <<Vqacrnr4K

MoJroAe)I(Iroro lrayqHo-t4 r-rr-roBarlr4onHoro r(orrKypca)) (y.M.FI.I4 .K) 4267t'y I12014

or 28 .11.2014.

Itenuru Hacmoflu4eil pu6omot rrBJrflJrocb orrpeAeJreHlte oco6eHuocrefi

Sraszon orkrkr KJIeroK HrlTpzJrrr4ApoJrr43yrorrlr4x 6arcrepuit B cocraBe MoHo- v
AByBI4AOBI,IX SuonleHolt, cnoco6Frbrx K Tparrc$opnaaqr4r4 ar(p r4rraMzJ\a, aKpnno- a

aIIeroHVTpvrJn lJIrfl, rIpoBeAeHZ^f npoueccoll oqucTKr4 BoAbr or HHTpr4JroB

rap6onoBbrx Kr4cJror Ha ocHoee 6zonJreHoK srr4x 6axr.epuit.

B coorBercrBl4v c 3'rvrM Bax{FIefimeit zayaueit paSo'mr rrBJrrrJrocb BbrqoneHr4e

3aKOHOMepHOCTer4 oopa3oBaFrvfl vr xapaKTepI4cTr,rKa -IOZOTIJICI{OK

HkrlpuIrrI4AporII4'I'HI(oB Alcaligenes faecalis 2 v llhodococcus ruber gt I Kar(

orAeJIbIIo, TaK vr B npoqecce coBMecrr-roro r(yJrr,TzBr4poBarrvrtr. llpe4craBJrrrJro

HayrlHbtit nvltpec ilonyqeFll4e 3l(cilepl4MeHTaJrbFrr;rx AaHHbrx o SzszoJrorr4r4 pocra
vr III4Kna pa3Bkr'rvtr MoI{o- v AByBrzAoBbrx 6uou-rreHoK LrwTpvJrrr4lrpoJrr43yroulr4x

6axrepuit, a I4MeI{Ho cnopocrr4 pocra vr o6paso Barrvrfl SnorueHKZ,

x{I43Hecnoco6uoc'fl4 I(JreroI( ll ee cocraBe, f Ilepferr4r-recr(oM craryce KJIe'roK,

MaccHBI{ocrrI rIoJII4caxapI4I(Horo KoMnoFlerrra 6uon:reHKz, Ar4cilep ekrfl KJreroK B

o rrrr4MaJr br-rbrx u :.l'e6 tarolpzrrH brx ycn o B Hfl x.

Elrle oAFII4M ac[eKTovr pa6orbl rlpaKlr4qecKoro [naH a flBrrtrJrocb rrpoBeAeHr4e

rpauc$opMalll4pl aKpvnalr^zila, aUero- vr aKpr,rno rrr4Tpvrru 6uonleHKaMr4

FII4TpI4JII'I4ApoJrH3yrouII4x 6axrepvu, rroJryqcrrrrblMu Ha ylJrepoAHbrx pr

6asaJrlrollblx BoJIoKHax, a'I'aK)Ke oueHKa Ilo3Mo)KHoc1I4 I4c[onb3oBaHl4t raKprx

6 nonlt eI IoK I \JrtI nonyqe Lrr4fl KoMMepqecr(r4 3 r r arr r4M brx [poAyKToB.

Crpytt.t'ypa Al4cceprar\vv Br,riloJrrrerra B KJraccr4r{ecr(oM Krroqe: oHa

coAep)KI,Il' IlBcAeIIZe, aHaIrvlm.{ecKzfr o6:op Jrr4Tcparypbr, orrr4caFrr4e o5r,ercroe v
MeTOAOB I4CCJICI{OBaHIdfl.' 3I(ClIepI4MeHTaJIbFrbIe fJIaBbI cofJlacHo ocFIoBHbIM

3aAar{aM pa6orr,I c o6cy)KAerII4eM z 3aKrloqelrr{eM rro rroJryr{eHHbrM pe3yJrbraraM,

BbIBOAbI llo lIpOIleAeI{HOMy AHCCep'faqI4oHHOMy r4CCJreAOBaHr4rO, a TaKXe Crrr4COK

I4cfroJrb3oBaH Fr oit ttulepa'typbr.



/[zcceprar\vfl, z3Jro)KeHa Ha 153 crpaHuuax Marrrr4HorrtrcHoro reKcra,

coAep)I(zr 53 pI4cyIIKa vr 2 ra6rvI qrr. Crprcox Jrr{reparypbr BKJrroqaer 212

LIcror{HpIKoB, v3 rrvrx - 38 orer{ecrBeHHbrx u 174:apy6ex(Frbrx aBTopoB.

B o6sope Jrl'ITeparypbl rIpoBeAeH aHarrv3 ar('ryanbFrbrx r4cror{Hnr(oB, 6onee

Bcero llepl4oAt4.{ecKofi nl4Teparypbl, Iro ocuoBHbrM odr,exraHa Ar4ccepraq:nr v vx
xapaKTepvcTI/.KaM coorBe'[cTBeFIFIo nnaHy /u4cceprau14orrHofo r4ccneAoBaHr4fl.

PasAer o6sop JII,ITepa'rypbI BbluoJrneH Jrar(orrr4rruo v rrpr4 3'r'oM orr rrBJrflercfl BecbMa

znSopnrarI4BFIbIM. OcHosFIoe BHr.rMar-rr4e n oSsope nzreparypbr yAeneHo

ocodeuHoc'I'tM QopvrzpoBaHvrfl,, pa3Bvrrr4x v cyue c'rBoBaHr4rr 6zonreHor(,

$u:zon olvLt pocra KJIe'roK Il r4x cocraBe., ooc'rany vr poJrr,I BFIeKJreror{HbIX

IIoJII4MepoB, tlpe)K/le Bcelo, roJrzcaxapzArrolo Marpr4r(ca ilnfl o6ecneqeHvttr

ycrofrul4Boclu SuonleHoK x ue6,uafonpr4rrlFrbrM Saxropanl oKpyxaronlefr cpeAbr.

OrAelrso oxapaK'repn3oBaHbr Hr4'r'pr4nlzApoJrr43yrorrlue 6awrepuu, ilpoqecc vx
zuuo6znv3a:::avt vr npl4Mepbl noJryr{eHkrfr v rrpHMeHerrvrfl nvuoSr,rJrr43oBaHHbrx

r(ynbryp.

Pa:/le-rr <O6r'errt t vr Mero/{bl I4ccJre )\oBaHr4tr>> npe3eHTyer rrouq'Lur,rfi 14

KoppeKurr'tfi ua6op coBpeMeIlFIbIX SvI:nro-xr.rMarrecKzx, nrzxpo6r4oJrornr{ecKprx,

MOneKyntlpHo-feFIeTHr{ecKI4x MeTo/JoB, /{OC'ra'forrr-rblx )grfl KoMrrJreKcHofo

HccJIeAoBaIlzt o6rercron Ar4ccep rar\vrv AJrx tronyqe HVtr ueo6xoAr,rMbrx v
AOKa3 a'reJr r,r{brx pe3yJr bTaToB.

OSlercrona HccJIe/{oBauHt tIBVItr4cr> 6arlcpnaJrr)nbrc trrl'aMMr,r Alcaligenes

faecalis 2, o6tararouluti Bblpa)Kerlrtovt aMruJa3rroz ar(Tr4nrroc'l'bro, u Rhodococcus

ruber gt I c nrrcoxofi HwTpwJTl'I4llparaguofi ar(Tr4BHocrbro, BbrAeneHHbre v3

rIpI4poAIIbIX v rexHoreIIHIIX nrn rpo6I-Ibrx coodulecrn llepHncxoro Kpafl vr

ceneKIIZoIlHpoBaFIHbIe B la6opa'topl4n MoneKy:rxpuofi vrzxpod vororvv v
6zorexlIoJIolLII4 Vlttcru'ryra fKoJIorI4I4 vr rerrerr4r(r4 Mzr(pooprar{H3Mou. Br,r6op

o6rrexroB LIccJIeAoBaFIvtfl flBIrtrerctl o6ocuoBaI{HLIM Ha roM ocIIoBaHvrvr, r{To s xoAe

14 ccneA osaHrair 6rtl ilonyrleH Honrril 3r(cilepr4Menralruufi Marepr4aJr c

yKa3aHIfbIMI4 rl,IAponvrvrKaMvr, cuoco6rrbrMr4 r( oSpa:oBaur4ro 6non:reHoK. llpz
3TOM 3I(CIIepI4MeI{Ta^lIbIIO ilpoaHaJrH3r4poBaFrr,r 3'farrbr v xapaK'rephcTHKr4 pocTa r4

pa3Br4T uq 6vo tr Jr e Fr or(.

EonuuluHcmno ?KcnepuJweHmutbHbrx peqlnbmumor, nonyqeHHbtx e xode
d uccepmal4uoHHozo uccnedonaH un, onLn Ltqarumcn HayqHo il uoe usuo il.

B qacrllo c'rvr, oxapaKTepul3onarra Susv orrofr4rr MoFro- 14 AByBr4AoBbrx

6zonleHoI( Ir14'l'pvnrzAponI43yIotqr{x Sanrep14aJrbr-rbrx rrraMMoB Alcatigenes

faecalis 2 IIo IaKZM [apaMerpaM I(aK AI4IIaMr4Ka pocra, xr43Hecnoco6uocrb,



3rrepferkrqecKvrfr. craryc rsreror(, Maccr4BFrocrb rToJTvcaxapr,rAFrofo KapKaca

MaTpI4 n Ca, [VrC[epcI4rI ICIeTOK B OrrTr4MaJrbHr)rX H r-re6nafo[pr4rlTHblx ycrroBr4flX.

OpvrzI-raJlbl{ocrb flonyqeHHblx pe3ynbraroB rrpr4Mer]r4TeJrbHo r( pa3BzTr,rrc

yKa3aHI-IbIX I(yJlb'ryp B coo6ruecruax o[pe/leirrre'r'crr 'raKxe aHaJrr43oM o6pasoBanvrtr

6uonlellKl,I KaK ilpl4 coBMecrI-IoM pocre B cMerilausofi KyJrbrype, raK v ilpu pocre

B MoFlol(ynbrype npu BHeceHr,rH Kynbryparr,nofr )Kr4AKocrr4 Apyrolo rrrraMMa-

rlaprHepa. llpn 3roM rloKa3aHo, qro KynbrypaJrbrrafl )Kr4AKocrt R. ruber gt I u Al.

faecalis 2, coAep)Kau\afl, ntera6orll4Tbl vr ayrot4rrl{yr(Topbr, nr,r3brnaer [oBbrrueHHoe

6zoureur<oo6pa3oBaIrHe IITaMMa-nap'rr{epo, cr]rr3aurroe He c yBeJrr4r{eur4eM

KorprqecrBa )r(H3HecnocoSsrrx KJreror( e 6zorrJrc[rKe 3a cr{er r.rx 60lee 6trcrporo

AeneHH tr vrrvr 6olee eS$ex'rusFlofi a[re3vrv Ha r-raqaJrbr-roM 3Tarre QopnrurpoBaHurr

6zonreHl(H, a c yczneFlIrofr nr,rpaSorxoz rroJrr4caxapprllHoro Marpr4Kca,

ilpr4BoArrqefi K yBenr.rqeuuro o6ulero o6r,eua SuorrleFrKr4.

f{aree, ilonyqeHbl I-IonbIe 3r(cilepr4MeHTaJrbHbre pe3ynbrarbr rro

I4CCIeAOBaFII4IO rpoqecca 1uotpaucoopiu arJvrr4 arlero- 14 aKpzno Hr'rpnna c

14cIIoJIb3oBaI-IZeM la6oparopnofr 6zoSzru,rparI14 ouuofi yc'raHoBKH Fra ocr{oBe

IByBvrlJoBbIX 6uonleHol( Fll4rpl4nrl4ApoJrr43yroulr4x 6arc'r-epuu, nbrpaqeHr{brx Ha

6asarrroBoM BoJIoI(He, aKTvrBprpoBaHHbrx yrJrepo4Hr,rx BoJroKrrax v cMerrraFrHoM

HocpITeJIe uI3 qepeAyloilIplxct cJIoeB 6asarrroBoro r4 yrJrepoAHolo BoJroKua.

3HurtuJwocmb dnn HaJ)Ku u npaKmuKu non))qeHHbtx pesJ)rbmumor,

eueodor u peKomeudu4uit

llpe4craBrqercr oqeBpIAHbIM, qlo pe3yJrb'ra'rbr /(r4cceprarll{or{nofi pa6orsr, a

TaK)Ke BI)IllO/{bI IIa I4X OCHOBC flIlJItIO'l'Ctl :IHaqI,IMI)IML{ l\JItI pa3BVI'lVtI flpe[CraMegnfi
o6 ocodeHFlocrflx Soprr,rzpoBaHzrr 6zorr,rrerroK pa3JrzqHbrMr4 rpyrrraMr4

MI4KpoopfaI{I,I3MoB B ueJIoM, v c 'for{Kl4 3pel{r4rr Szsraon olvrkr vvl,toSpIJII,I3oBaI{HbIX

HI4rpI4nrHApoJII43yIoqux 6axlepuit B ycnoBnflx Mor{o- 14 AByBra4onofi 6zolleFrKz,
B I{ACTHOCTI4.

3xcnep14MeI{TaJIbIIoe cBI4/re'feJrbclno nbrpa)Keuuoil )KZ3[recnoco6noclz

KneroK, BXoA.f,uII4x B cocraB AByBLrAosov 6zou:rerrKkr, a raK)Ke cra6vrtbHocrb

cauofi SzonleHI(LI B ycnoButx ebtcoxofi KorrqerrrparJvrv ror(cvqHoro cy6crp ara)
ronoAarrr4tr; HeorITI4MaJIbHbIX TeMileparyp v Bbrcy[rvBarfkrtr cJry)Kt4T ocHoBoit glx
ilonyqeHvrfl 6zotuelrol( trvrrpvJu'I4l{ponr43yrorrIHX 6awrepvit Antr 6v<>cnrtre3a

opfalIl4qecl(I4x Ic4cJIor v /{pyfl4x ue'ra6oJn4'r'oB rry'r'eM 6norcouBepcp{r4 o'r'xoAoB

lrpol43Bo,{crlla, a raK)Ke 6uorpanc$opl.r^aIJlzvr ror(cuqr-rbrx BerqecrB B rroBbr[rer]Hbrx

KoI{IIeH'rpaW4flx Il ilpoqeccax or{HcrKr4 nor{aJrbrrbrx lloroKoB croqubrx BoA. Taxznr
odpa:oM, pe3yJII)'farLI llucceprarlproHHoro r,rccne/l oBarrkrrr I4 per(oMeHAarl vrr4 tro vx
HC|IOJIb3OBaHI4IO I4MeIOT pIIIHOBaIII4OHHb% Xapal(Tep, B rIaCTI]OCTI4, OHI4 SBJI'IIOTCII



MeroAplr{ecKLI o6ocnonaHnofi pazpaSo't'xofr )JJrrI HclroJrr,:toBarrwfl nrzxpo6Hbrx

6nonleFloK c Irenblo eQSercrzsHoil 6r.roAelpal\a\vvr roKcr4rrHbrx BeulecrB 14

rceuo614orr4KoB.

llonyueFlHble 3KcIrepzMeHTaJIbHbIe AaFIFlbre v MeroAr4KZ LrccneA oBa;g12rtr

o6ler<roe AI4 ccepraul4ol{uofi pa6orr,r trBltrro'rcrr BecbMa [oJre3r1brMr4 ;ntr
cry/len'l'oB larcattaBpvrara vr Mav4c'I'pa't'ypr>r) a ral()Ke ac;trurpaHloB ar(aAeMr4rrecKqx 14

TexHHr{ecr(HX (rexuolorzqecxzx) By3oB.

OdocnoeuHHocmb u docmoeepHocmb pesynbmumo7, HalttHbtx
nonohcenuil, eweodoe u 3arutruqeuuil duccepmaquu onpeAeJrflercrr

BocIIpoI43BoAI4MocrbIo [onyqeHFIbIX 3r(cnepr4MeFrraJrbHbrx 3aKor-roMepHoc teit, krx
COOTBCTC'I'BI,{CM nOATBep)Kl{erIrrr)rM 'f eope'[zqecKI,lM IIOJIO}KCTII"i.'Ild,

I'IcnoJIb3oBaI{pIeM arrecroBal{I{oro LI3MepI,r'r'eJrbFIoro o6opyaoBallat ) a TaroKe

83aHMOAOIOJIIlqroilIefO KOM|IIeKCa cTaHAapTr43r4poBar{Frbrx v coBpeMeHHbrx

MeroAoB zccJIeIoBaHI4x (6u onorl4r{ecKzx, Q z:zr<o-xr4Mr4rre cKr4x H Ap. ).
Co4epNaHvre Al4ccepraL\vkr I4sJIo)KeHo rrcrrbrM rrpoQecczouarbHbrM q3brKoM,

o6cyN4eI.IHe pe3ynbraroB tIpoBeAeHo apryMerrrr4ponaFro, c npr{Bner{eHr4eM

HaI'ntAI-IOfO HJIJIIOCTpaTI4 BHO|O MaTepr4 aJ\a, a Tar()r(e ilpr4BneqeFrr4eM

nl4Teparypllblx AaFIHbIX Anfl Qopnrynl4poBaHl4tl or/lerlbl{blx rroJro)Ke]gluit 14 BbrBoAoB

no 3Kcrrepr4MeHTaJrbHoMy MaTepkrarry .

CodepucaHue anmopefuepama duccepmaquu coomnemcmryem ocHonHbtM

eii nono)IceHunJw. O6teu aBrope$epa'r'a coc'raBJrrrer 24 crpaFrr4rlbr vr Hecr(oJrbno

rrpeBbrrrraer HopMarzsHr,rfr pa3Mep.

llo MarepzalraM Al4cceprawrkr ouy6:ruKonaHo 17 Hayqubrx pa6or, B roM
r{HcJIe 5 crareli B )KypFIaJIax, peKoMeHAoBaIrIIbrx BAI{ Mzuo6pHayKr4 Pocczz 14

coorBercrByIoIIIHX cneqzaJrbHocrl4 Auccepral.1lzla, B r{acrHo crvr, <llpzr<:ra1Hafl
6voxutvtux 14 nrzxpo6uoJrornrr)), <Mzr<po6zolo rLrfl>>; vr3 FrHX 3 crarbv
npoprFrAeKcr4poBaHbr e 6asax Scopus z web of Sciences.

Ocuonurte pe3ynlTaTbl Ar,rcoep rar\vrv 6slu rrocneAoBareJrbr{o

lpeAcraBJIeI{LI 14 o6cyN4eHbl Ila I2-ru pa3nI4r{HbIX MeN2lyHapoAr{brx,

HaIIZoHaJIbHbIX Hayr{HbIX xonQepe}Iul4{x, Frayqrrbrx rrrKoJrax kr r(oHr(ypcax
Hayr{Hbrx pa6or.

llpz Bcex orMerreHFIbIX Aoc'roulr crBax Ar,rcc ep'laur{oH r-ro fo r4ccne/IoBaHr4,fl K

HeMy r{Mce't'cfl pqA 3aMerraruuit, BoilpocoB r.r ilo?KeJraruuit:

I . flpra o6cyxl eHvrv aK'r'yaJrbrroc'r'r4 paSo'r;r yKa3arro, qro ((. . .

I4cIIoJIb3oIlaHI4e xLrMkrt{ecKZX cnoco6oB He ro:3noJrfler Aocrr4rarb crorrpoqenruofi
OTII4CTI(I4 BO/IbI OT HI,ITpLIJIOB, A [OnyqeHvIe I<aTaIIV3aTOpOB TIaCTO flBIIfleTCfl



cJIolI(HbIM I IpoueccoM)). CroilpoqeHrrropt orrr4c'rI(H /-loc'[nr{b npar(THr{ecKI4

HeBO3MO)KrrO, n ilpe)KAe BCef O) IJrrfl nrrar<po6Hbrx coo6ulecrB - 6nolleHor(.
2. lalee, B al(TyanbHocrl4 pa6orrr yKa3aFro, qro ((B cBr3vr c

cyuIecrByIoIqHMI,I HeAocrarKaMI4 xr4Mr4rrecKlrx crroco6os rpe6yerct pazpa6orKa

6noloruqecxopt oqzcrl(I4 crorrHbrx BoA or rluTpzJroB. Eolee rofo, na6lrc4aercfl
aKTI4BFIT'Ifr uepexoA or plcroJlb3oB aHVfl n vrro6r4JII43onaHHbIX SepnreuroB 14 rlenbrx

KJICTOK I( llp14Mer]eHr4K) O14OIIJICI]OK Mr,rKpoop|aHpr3MoB KaK

caMoloAAep)Kr4BaroilIr4xcfl cr4creM)). llo:ralaro, r{To 3'ro pa3rrbte cr{creMbr:

Seprueulbl AJITI SzoxaraJrkr3a,6norreHr(r4 - r\Jrtr oqzcrKz croqHbrx BoA.

3 . fuccep rarJvr\ c. 5 5 : B Kar{ccrBe FrocHTe lefi I4crIoJIb3oBaJII4

MI4HepaJIbFIbIe BOJIoI(Ha /lzaMerpoM 4-I2 Mr{M v 22 MKM B KoJrr4qecrBe 7 r vr

yrnepoAHoe BoJIoKIro B I(oJIHr{ecrBe 1 r. I-le yr{a3arro, qro rrpe/lcranJrrrJro co6ofi
yfnepor{I{oe noJIoI(Ho Kap6ottou-R-aK'r'Hn, Kar(onr)r clo xapar(Tepvcrvrxr,r (yaerrblarr
rroBepxr{ocTb, cocTaB vr L\p.)?

4 . B pa3Aene AI4 ccep rap4vr 2.3 14 pa3Aene aBropeQepara <Vclonus
KynbrI4BI4poBaHvrfl 6arcrepvrit u orpeAeJreHr4e poc't'oBbrx xapaKrepr4crt4K)) yKa3aHo,
r{ro a6collorlro cyxyrc 6uouaccy Kneror( onpeAeJrrnr4 ny'reM ed nsnerrr4BaHr4fl rra

aHaIrvrI4r{ecKI,IX Becax rocJre qeFrrpzQylzpoBaHLrfl B Ter{errr4e 10 nrzn rrpr4 72 u,tc.
o6lH,rvn H BblcyiltvBaHvnl Ao uocrorruHoil Maccbr. O4naxo /lanee rpz o6cyN4eHvrkr

ilonyqeHHblx pe3ynbTaToB 3TOT ilapaMerp He r4crroJrb3ye'rcf, B To BpeMrr KaK oH

Srll 6rr yMecreH trnfl xapaKTepr4crrrr(r4 6ar<'repzaJrr,Hofo poc'ra rpr4 pa3Brlvv
6uonleHol( BMecre c onpeAeJlelrzeM orrrr4qecxon rrJrorFrocrn pacrBopa Kpacr4TeJrrr

KpvcraJIJIl4qecKolo SvoreloBolo, 3r{c'r'palr4ponarrrrolo vz 6w<>trJrerlor(.

5. An'r'opeQepar (c.9,pvc. 1), /_tr4coeprat\vn (c. 61,62; pvrc.6,7):
B cMerrrauuofi r(ynbrype 3r(c]'pcMaJrbr roe yBeJu4qeHue

ozonneHKooop a3oBallvrfl pefr4crpr4pyercrr /[Ba)KAbr, qTo cooTBercrByer

MaKcHMaJIbHbIM tIoKa3areJIxM 6zorrrenxoodp a3oBaHvrfl cr{arraJra oAHofo rrrraMMa,

3areM BToporo. Sror BbIBoA c/lenaFl tto 6urvo1arrbHoMy xapar(Tepy FraKorrJrerrr4tr

ATO, B To BpeMtI KaK 3Har{eHr4tr otr'rkrqecrofr rrJro'r'rroclv IrJtfl o6pa:qa cMerxanuoz

Kynbrypbl He orJrl4rIaercfl raKI4M xapar{'repoM. Ilpra 3roM yr(a3aHo, qro n pa6orax
MaxcptvtoBofi IO.f . , 6stta orMer{eFra yMepeH rrafl Koppen flr\vfl gna.{eHzfi

ollTl4r{ecxofr IrJIorIlo crvr cnequ$I4r{ecKofo Kpacr4TeJrrr (o5pa:oBaHnro Szoulenrcz)
vr KorHr{ec'l'Ba A'fcD Anfl BbIuoAoB o Mar(cr,rMaJrbrroM o6pa:oBarrr4v 6zonleHKr4. B
arofi cBfl3kr KaI(oBo MHeIIV e aBTopa rto roBolty lioJryqeHrrr,rx r4M pe3ynblaroe?

6. IIa puc. 11 B an'ropeQepare lrpe/tc'ranJrer-rbr cnolurbre pe3ynb'rarbr

rpaucsopMallukr ar<pvnalr;a1\a H llaKolrJrer-rr4rr aKpr4ironor,r Kr,rcJro'ftt 6uonneurcoil Al.



faecalis 2. B AHcceprar\vr4 orcyrc'r'Byerlaxori pr4cyHon, a pe3yJrbrarbr

6 n orp a n c Q o p na aryvrr4 aKp I4n a Mvr Aa o 6 c yx4 e H r,r I \er arwrc 14 p o B aH r-r o .

7 . AnropeQepar, c. 15, gvrcceprarlvfl, c.95-96:
I-IenoHrrIIo, Ha r{eM ocHoBau Bbrnoll, r{TO SzorreFrr(r4 Al. faecalis 2 6:.;rclpee

rpaHcQopMl4pyro'r aMI4A B Kl4cnory z n 6omurefr creileHr4 norpe6rqrcr ilpoAyKr

peaKIII4I4 rlo cpaBFIeFIHIo c cycileHAl4poBaHrrbrMa r(Jrerr(aMr4. B pe:yJrb'rare Mo)Ker

6rtrr AocrllrHyra IroJIHarI orrzcrr(a 3arprr3Herrbrx BoA or ar(pz naMr41a r4 rrpoAyKTa

e ro rp an c $ op nr aL\vrv - aKp zJro s ofi Kr4 c Jr orbr .

8. Ecrt rpr o6ucHeHze, ilor{eMy B coc'laBe /]nyBr4AoBbrx 6zonreHoK R.

ruber gt I u Al. faecalis 2, BblpaqeHFrbrx Ha oAHoM v roM )r(e 6asamroBoM

BOJIOKI-Ie, CyIUeCTByeT llapl4Ter B VrX COOTr-rOUrOHr4r4 nrrfl BOJTOT(Ha Ar4aMerpoM

AI4aMerpoM 4-12 MKM 14 rIpaKrI4qecKI4 rroJrFroe o'rcyrcrBr4e KyJrblypr,r R. ruber gt I
B cocraBe SvouleHKI4 FIa BoJIoKFre lJvraMulpoM 22 Mr(M (p"c. 16 B aBropeQepare

vrlrtr puc . 47 B lr4ccepraryuu)?

3urutruqeHue no d uccepma4uouuo it pa6ome

IIo coBol(yilHocrl4 npoBeAer{rrbrx 'reoperr4r{ecKr4x z3brcKaswit v
3Kc[epI4MeHTaJIbI-ILIX pa6o'r, c yr{eroM rror]r43r-rbr, uayvnofr rleFrHocrr4 Lr

npaKTkl'Iecxoil 3l-Iaqv Mocrl4 nonyqeHlrbrx pe3ynbraroB kr cQopnaynlrpoBaFrHbrx

BbIBoAoB Al4ccepraLp4tr 3opzuoz Anacla cvv CepleeBHbr <BuotleHKr4

HI4rpI4nfzAporII43yIouII4x 6axtepun Alcaligenes faecalis 2 u Rhodococcus ruber
gtl B lpoqeccax rpauc$opMaul4l4 HkIrpr4JroB v aMr4AoB xapSouoBbrx Kt4cJror)),

rIpeAcraBJreHI{afl Ha coI4cI(aHI4e yueuofr creileHn KaHA:z4a':.a 6uolorr4qecKr4x HayK

no cleUHaJlb[Iocrv 03 .02.03 - Mur<po6zoltolvx, rn]Jrrrercrr 3aKOHqeHl-rbrM Hayqr{brM

LIccneAoBaIII4eM, coorBercrBye'r 'rpe6on auvrtrM r r. 9 <<llolox eHvrfl o rrop_flAKe

ilpl4cy)KilelHvrtr yqeHbIX crereHefrD, yrBepxr/{eHrroro IIpau4TeJrr,c'r'BOM Poccraficxofi
@e4epa\w or 24 ceuu6pl 2013 r., i\lb 842 (p.1. or I oxu6pst 2018 r.) 14

tBn{ercfl FlayqHo-I{Bil[zQzxaqzouuoz pa6orofi, B Ko'ropofr co4epx{r4T'crr perxeHr4e

Hayr{Hor4 3aL\AqV 14CCneIOBaHr4t Sra:zolrorr4rrecKr4x oco6eusocrefi
BbIcoKolrpoAyKrI4BI-IbIX IrIraMMoB I-ILIrpI4nrr4/Ipon143yroulr4x Saxrepzfi B Sopvre
6zonleHl(I4, I4Melourefi :HaqeHZe Anr pa3Bl4'r'zx SyuAaMeHTaJrbr-rbrx r,r ilpr4r(naAHbrx

zuauuit o IlonyqeHvrkr u ucronb3oBaHl4l4 6zourer{oK c rleJrbro Her{alpaBneHHoro
6uocvtrtt'e3a opfaHl4qecKl4x Be[IIecrB, a lal(xe lJ)rtr oqr4c'rr(I4 crorlHbrx BoA,

c oA ep)K auII4 x n o B bI IrI e I{ FI bI e r(O r r rI e H Tp ar\w To r( c z q H r,r x B e ule c rB .

Anlop /laccepraLW - 3oprar-ra Auac'ra cvfl CeprceBsa
rlpl4cyx( 1]eHlatt yueHofr c'reilellu Kary\vl\a'l'a 6zo:rolr4qccKr4x

cileuzaJrbr{oc'ru 03 .02.03 - Mzrpodzolo rvrfl .

3acnyxHBaer

rjayK IIo



Or:rIe o6cyxgeH Ha 3aceAaHzra raSeApbr rrpoMbrrrrJreHH oit 6uorexHoJrorr4r4

Sar<ynrre'ra rII4IrIeBbIX TexHoJrorr{ir 27 orcrn6p s 2020 roAa, rrporoKon Nq 4.

3 ane4yro Iqprfi xa$ e4po fi up oMbr rrrJr euu o fr 5 u orex r{ oJr o rr4r4

AOKTOp TeXHr4rIeCKr4X HayK,

cnequarbHocrz 03.00.23 - Bzorexr{oJrorr{fi. 03.00.16 - Sxolorzs
npoQeccop

Cvtpornuu AleKcaHAp CeuesoBr4rr

llp o Se c cop ra$ e4pbr npoMbrrrrrreHn ofi 6zorexHoJro rr4 14

-AOKTOp Or{OJrOfr4qeCKr4X HayK,
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