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AoKTopa rexHr4r{ecKr.rx HayK Cnporxuua AreKcaHApa Cen,teuo B:ava

Ha Ar4cceprarrr4ro Apnnnoea F-)qqecraBa Arercce eBr.ua

<Mr,rxpo6Hue 6noceHcopbr Anrr 3Kcnpecc-onpeAenenns 6noxr4MHr,recr(oro norpe6reH:afl

r(r4cJropoAa)). npeAcraBneHHyro Ha cor4cr(aHr4e yueuofi creneH14 AoKTOpa rexHr4rrecKr4x

HayK no cileur4aJrbl{ocrn I .5.6. DnorexHoJrorr4fl

Hacroqilrafl Ar4cceprarrvrfl, BbrrroJrHeHa B o6racrn pa:pa6orrua rexHr4r{ecKr,rx

cpeAcTB Anfl BbInorIHeHI4t onepaTr4BHofo aHarrr43a onpeAe,.reHHbrx BeuIecTB B )r(r4AKocT.flx,

ocHoBaHHoro Ha 14cfionb3oBaH1414 6norornqecKr.{x o6tercros (naurcpoopraHr43MoB.

SepnaeHroe) L4 6norexHotrornqecKr4x npoueccoB c t4x yqacrr4eM. B LracrHocrr4, K

aHaIlvr3vrpyeMblM )I(I,IAKocrflM orHocflTcs 6pogra,'rbHr,re v Qepnreurarlr4oHHbre cpeAbl,

fI4ApOnI43aTbI 14 3KCTpaKTbI rIpI4pOAHOfO Cbrpb.rr, KynbTypaJrbHbre )r(r4AKocTr4, cToqHbrx

Bonbr 14 T.n.

An'rya;IbIIocl'b 'r'eMbI Al4cceprau14oHHoro 14ccrreAo Batr4n onpeAenrerc.fl

oqeeraAFIor.i Heo6xoAuMocrlro co3AaHr4fl coBpeMeHHbrx ?Kcnpecc-MeroAoB t4 Lrx

HHCTpyMeHTaJ'IbHOrO OsOpMneHr4 fl nrfl O[peAer eHVfl KOHUeHTpaUr4r4 BeUIeCTB B )Kr,rAKHX

cpeAax, B ToM Lil,rcJ're, npunaecefr B BoAHbrx pacrBopax. oanoft vB cTaHAapTHbIX

pernaMeHTI,IpoBaHHbIX xapaKTepr4crr{K oOulero 3arp.f,3H eHvrfl BoAbr flBrrrercfl

6uoxur,tI4qecKoe norpe6neH14e Kr4cnopoAa (EIIK), ocHoBaHHoe Ha 6nclorcu crreHm

opraHuqecKI4x coeAr,rHeuvfr B Ter{eHHe o[peAeJreHHoro nep14oAa BpeMeFrr4 rroA

Aeficrnuen,l MI4KpoopraHLI3MoB. CLre4yer orMerr4Tb, r{To craHnaprnafl MeroAr4Ka

onpeAer eHWfl EnK 3aHI4Maer He MeHee 5 Aueii, TeM caMbrM Aenafl HeBo3Mo)r(HbrM

[pHHflTI4e rpe6yeMblx oneparr4BHbrx pe[reHr{fr no BeAeHr4ro rexHoJrolr4r{ecKolo flpouecca

B TerreHI,Ie STO|O BpeMeHI4.

B ce,qsv c 3THM r{pe:tBblqafiuo aKTyaJrbHbrM flBJ'rrercfl pa3pa6or'rca 6noceucopoB Ha

ocHoBe cerreKur4oHHpoBaHHbrx Kynbryp M 14 KpoopraHr43 MoB, cnoco6Hux

MeTaoonr43r,lpoBaTb B Ter{eHr4e KopoTKofo BpeMeHr4 BeuIecTBa, coAep}Kaulr4ecr B BoAHbrx

npo6ax 14 orpeAexflroil{ze coAep)r(aHr4e noKa3arerfl D|IK.

AmyalbHocrb reMbr rapKe ofiperf,er flercfl Heo6xo4r,rMocrbro co3AaHVfl HayqHbrx

ocHoB Anfl pa:pa6orrcra lnuefixu raKr4x BflK-ceFrcopoB Lnfl pa3xr{r{Hbrx o6leKros wx

IIpI,IMeHetvrl., o6ecneql,IBarotur4x [onyLIeHI4e HaAe)I(Hofo aHalrvrrrrr{ecKolo cl4fHara 3a

cr{er nrr6opa 6nolor[qecKoro Marepvara c sucoxofi nrera6olzqecrcclfi aKTr4BHocrbro.

ero ycrofiuuBocrll K ToKcI4KaHTaM v Bo3Mo)r(Hocrrr yrvrilrBawv rrJr4poKoro cneKTpa

cy6crparoB, HoBLIX MeroAI4K r,nrn,to6a rv3ar\Lrr4 6lrovar epvaila nilfl vBerr4r{eHr,rfl

cra6ullHocrtl aHallvtrvrqecrcou c14creMbt t4 HcnoJ'Ib3oBal-u4t pa3JI14LIHbIX TI4IIoB

BbIcoKor{yBcrBI4TerI bHblx npeo6pa3oBarer efi rrepBr4 r{ Horo c 14 r Harra.

I{e.lrr Atrcceplauuolutoii pa6o'r'u nocraBrreHa KoppeK'r-Ho, r4cxoAq vr3

aKTyalbHocrpI TeMbI, v cocror4T B pa:pa6orxe KoMnJreKcHoro Hayr{Ho-

MeroAonorur{ecKoro noAXoAa I( c|loprr,tllpoBaH14Fo aMnepoMerp14LrecKr4x nrurcpcl6Hbrx



6raoceHcopoB 4.rrfl 3Kcnpecc-aHarrvta EllK BoAHbrx npcl6 v co:lAanur,r Ha grclii 6aze

cepufiHoro yHuBepcanbHoro E|IK-ceHcopa, rcclropsrfi, npu peanH3ar\kr\r o6ulux

npr4HuurroB ero co3AaHlrl. Mo)Ker 6urs MoAepHr43r4poBaH r] 3aBr4cr.{Mocrr4 or
y H 14 Kan b Ho crr4 c o craB a aHailvswpy e nr o fr cp eAbr

Tarcnnr obpason,l. Ba)r(Ho orMerr4Tb. r{To 1rrfl co3AaHr4fl BflK-ceHcopa,

yAoBrerBoprroulero ueo6xoAr4MbrM rpe6oeaHr4flM ililfl ero r4cnolb3oBaHHq. aBTopy

norpe6oBaJlocb yrrecrb MHox{ecrBo acneKToB 14 rrpr4MeHl4Tb KoMneroHurau v3 pa3ilvr{HF,rx

o6lacreil, zp.av,ptfr,.

)Jtn AocrI4)I(eHVfl. ueJII4 pa6omr c$oprrayJrprpoBaHbr 3ap.aw AncceprarluoHHoro

I4ccneAoBaHr4r (crp. 16-17). Our,r orJrr4r{arorcfl KoHKperHocrbro v HarrpaBneHbr Ha

npeAcraBJIeHI4e 3aKoHqeHHoro r4ccJreAoBaHVfl c AoJr)r(Hofi QyuAaMeHTarsnofi ocnosofi v
[paKTLI r{ec Kr,IM B bIXOAO M.

lucceprauvn flBJItercfl uy6orcun,t reoperr4r{ecKr4M t4 ?Kc[epr4MeHTairIbHbIM

I4ccneAoBaHI4eM. OO 3ToM TaruI(e cBl4AereJrbcrByer crrlrcoK coKpau esmit Hc[orrb3yeMbrx

o6rexroB I,I I4HcrpyMeHTapvrfl,,3aHvrMaroulr4fi uerrrpe c noJroeuHofi crpaHl{rrbr.

/lucceprauvfl LI3JIo)I(eHa na 422 crpaH14uax Ma[r14Horrr4cHoro reKcra, cocror.{T r,r3

BBeAeHI4fl, 4-x rraB. 3Kcnep14n,teurarrHoil r{acrn. BbrBoAoB. cnlrcKa rr4Teparypbr,

BK.,'Iroqaroulero 322 HcrorrHl4Ka v 8 npr4roxemvtit. Pa6ora xopouo npor4rnrocrpr4poBaHa.

coAep)r(r4r 119 pr4cyHKoe ra 53 ra6,.rhr-tu.

fraebt Al4cceprarryrr4 rrocneAoBareJrbHo r,r3nararor o6ocHoBaHHoe flpoBeAeHr4e

I4ccneAosawvfr 14 I43blcKaHvti,t, HailpaBneHHbrx Ha noryr{eHr.{e [poAyKTa

aMllepoMerpl4qecKoro E|IK-6raoceHcopa c xyr{rur,rM na6opoH,r norpe6r,rreJrrL,cKr4x Kar{ecrB

14 co3AaHI4e Ha ero ocHoBe KoMMepqecKoro rrpr46opa <<3xcnepr-009>) Arr.s oileparnBHoro

aHarv:ta E|IK BOAHbrx npo6.

Ilo nne)\euvpr o6ocHoBaHa aKTyaxbHocrb reMbr, c{ropivryirr.{poBaHbr ueJrE v 3a1a-uvr

AI4CCepTaIII4OHHO|O I4CCJIeAOBaHVTfl, npeACTaBJreHbr HAyqHafl HOBr,r3Ha v ilpaKTHrlecKat

3HaqI4MOCTb pe3ynbTaToB AI4CCepTaUT4OHHOfO r4CCneAOBaHVf, OxapaKTepr43OBaHbr CB.fl3b C

KpynHbIMI,I HayqHbIMI4 npOfpaMMaM14 Vr npoeKTaM14. cTeneHb AOcToBepHocTr.r 14

anpo6aqnr pa6olrr. rr4.{Hbrfi BK"frar aBTopa. rrpei{craBJ'reHbt ocrIoBI,tbte noJ'IoxeHt4fl,,

BbrHocr.rMbre Ha 3auIL{Ty.

B ncpnoi.i I'JIaBc onHcaHbr 6norexHoJ'rorr4r{ecKr4e ocFroBbr SopnarapoBaHr4-rr

eSQer<rHBHbrx 6uoxararl43alopoB c HcnoJrb3oBaHr4eM rrararcpo6Hbrx Kyrbryp Anfl co3 raH:afl

oneMeHros EIIK-ceHcopoB.

Tax, iloKa3aHo, t{To. KaK trpaBl4ro, ceHcopbl Ha ocHoBe MoHoKyJIbryp

MI4KpoopraHI,I3MoB xapaKTepl,I3yrorcfl 6oree BbrcoKofi qalvtrrbHocrbxr pa6orbr, Ho r4Meror

6ortruyro orun6xy orpeAereHl4fl 6nK r43*a 6olee y3Koro cneKrpa oKr4crqeMbrx

cyOcrparoe y 6nouarepvaila. flpra 3roM r4cnoJrb3oBaHr4e Mr4KpoopraHr{3MoB syKapr4or

tBJltlercq 6oree npeAIIor{TI4TeJIbHbrM, TaK KaK oHH MeHee noABep}KeHbr BtvrflHr4ro ycroeufi
eHemHeft cpeAbI. ZcnoJ'Ib3oBaH14e coo6ulecrBa M14KpooplaHr43MoB xapaKTepr43yercr

eslcorcofr AocroBepHocrbro pe:rynbraroB. oAHaKo, orJlt4qaercr Hecra6n,'rbHocrbro



ilonyqeHI4t 14 BocIIpou3BoAr.{MocTbrc AaHHbrx r{:]-3a nocTo.rrFrr-ro I43MeFrtruulefoct

MHKpo6Horo cocraBa B npoqecce pocra orAeJ'rbHbrx r(yJrbryp B coo6rUecrBe.

IJls co6creeHHbIX 14ccrleAosawuit 6rrru ncnorrb3oBaHbr Mr,rKpoopraHpr3Mbr

pa3nI4r{HbIX raKcoHoMl4r{ecKr4x rpyrn, roJryrreHHbre ras RKM I4EOM ral,t. f.l{. Crcpr6nrla

PAH (r. Mocrcna). a raK)Ke BblAerreHHbre v'.t n,turcpo6rroro cclo6ulecrBa ar(Tr4BHoro t4ra

ropoAcKHX or{t4crHbtx coopy)K envil. flpu sToM r.{ccJreAo BaHVfl npoBoAr4cb KaK c
MoHoKyxbrypaMl4 ApolKxtefi n 6arcrep\4i1, TaK 14 c r4x accouuarlr4rMr.r.

]3 pa6ore Hcilorb3oBaHbI r(aK Mr4KpoopraHr43Mbr npoKapr4or, r4Merourne

nnenr6paHHyro JIoKaJrI,I3aIrHro SepnreuroB, TaK 14 syKapr4or, r4Merorupre BHyrpr4KneroqHy[o

JIoKarI43aIIHro (repnreurHblx cr4creM.3ro o6croqreJ'rbcrBo.rrBJ'r.sercq Balr(HbtM acleKToM

nrIfl Aa:rtsefiruero KoHcrpy r4poBaHkrr ceHcopHbrx 3JreMeHToB c r4crroJrL,3oBaHr4eM

pa3,'II4.IHbIX TI,IroB BbIcoKor{yBcrBr4TenbHblx npeo6pa3oBarelefi nepB14r{Hofo cr4rHaJra.

Tax, Ha ocHoBe aHarr43a IroJrylreHHbrx pe3ynbraroB Anfl Aalruefi[rl4x
I4ccneAosauvit 6ttltt oro6paHbl ruraMMbr Apo>r<xeft Debaryomyces hansenii Y-2482, , ?

Tatol(e 6axrepraalr,uofi Kynbrypbr Paracocctts vee i RAA-5 997, BbrAeneHuofi, cpeAr4

IIpOqUX KynbTyp, V3 aKTI4BHOTO I4JTa Or{I4cTHblX Coopyxreuuft, OTJIHqaroulr4ecfl Urr4pOKr4M

KpyroM oKI4crqeMbIX cy6crparoB. AoxroBpeveusofi cra6urtHocrbro v eucoxofi
t{yBcrBI'ITeJIbHOCTb[O. qro AenaeT r4X nepcfreKTr4BHbrMr,r Enf co3AaHI4t peqenTopHofo

3J'IeMeHTa EflK-OuoceHcopa. flp, 3ToM BbrflBreHo. r{To 6arcrepuu B 6ortureft crereHr4

noABep)KeHbt BnHtHuro yc,roenfr oKpyxaron{efi cpeAbr, qeM Apo)K)r(r4 D. hansenii, r{To

Heo6xoAI4Mo yr{t4TblBarb IrpH co3AaHr4r4 KoMMepqecKoro 3Kcnpecc-6uoaHanr43aropa FIIK.

ilns cocraBn eHvrr coo6ulecrB, o6naAaroruzx rrrupoKr.rM KpyroM

naera6oll43l4pyeMblx BeulecrB 14 orcyrcrBueM KoHKypeHr-{uu :a cy6crpar, yr{r4TbrBanocb ro
o6croqreJlbcrBo. r{To I4cIIorb3yeMbIe M14KpoopraHr,r3MbI r,rMeror pa3Hbre SeplaeurHbre
cl4creMbI, o6ycJlOBJII,IBarouIZe yrr4rv3aUr4ro tlllrpoKoro cneKTpa cyocrparon ilpH

ofipeAeneH]/^vr EflK, a rapKe 6,'rH:xrae npoAor)r(r4TeJrbHocrr4 {ra: pocra, Lrro rro3BoJrfler

IIpeAIIonox(LITb, r{To coorHorueHr,re KJIeroK B rrpouecce trx pa3Bvrrr4fl 6yaer ocraBarbcfl

IIOCTOflHHbIM.

Ii'ropall lJralla, nocBqueHa pa3Br4Tr4ro 3Kcnpecc-MeroAa onpeAen eHVfl EnK c

I4cnoJIb3oBaHI4eM 6noceHcopoB Ha ocHoBe peueHr4a HayqHo-[paKTlrqecKr4x 3aAaq v3

pa3rHqHltx o6lacrefi 3uauuii. HanpaBreHHoro na o6ecner{eHr4e orrruMaJrbHbrx yclonufi
)KI43HeAe-qreJIbHocrl,t MI,tKpoopraHr43MoB B peuenropHoM 3irreMeHTe vr eQ$ercrlrBHoe

collpq)KeHl,Ie Onontarepvaila c npeo6pa3oBareJreM. flper 3ToM Ba)r(HbrM 3TanoM B co3AaHVr4

cra6nlrHoro vr qyBcrBr4TeJrbHoro 6raopacn03Harcrrlero peuenropHoro ceHcopHoro

3neMeHTa -flBrflerct uiutto6uilvrcawrfl 6uouarepr4aila Mr4KpoopraHr43MoB. nsr6pauHbrx

Arlfl iloryr{eHl4t ilepBl,tqHoro cl4fHana ceHcopa BcrreAcrBr4e naraxpo6Hofo AbrxaHr4t B

rtpoqecce 6uoox].tcJ.reHul cy6crparoB - ilpr4Meceii eoAF,r.

Atts unanto6u Ilt3arr4vt nauxpo6Hblx KJreroK B Ar4cceprarrr4oHHoM r4ccneAo BaH:l.pI

I4CIIOJIb3OBaII4Cb fHApOfenI4 Ha ocHoBe [oJrHcaxapr4AoB arapa v xr,rTo3aHa,

KpeMHl4fiopraHra'Iecrcvfi 3orb-rerb rerpa3roKl4cAraHa (T3OC),6elrcosnlfi rr4AporeJ'rb Ha



ocHoBe 6rtqrero cLrBoporoLrHoro ats6yvvma (DCA). cr.{HTe'rr,rqecr(Lre lr4Aporen14

|IOJII4BI4HI4JIoBoro crLlpra (nBC). a raroKe rpprMeFrflrrLrcb ilvaJtr43r-rrrre H,Iena6paHu 14

a4cop6qt4oHHoe 3aKpenJteH14e Ha c'r'eKJroBOroKHe. Oqesrca arpcfrexrr4Buocrt4

6uoceucopoB, [oryr{eHHblx pa3HbrMr4 cnoco6avn unair,ro6n nvrcar\r4r4 6uonaarepvrana,

npoBoAl4rlacb IIo noBTopqeMocrr4 noryr{eHHbrx AaHHbrx, BpeMeHr4 aHanr43a. pecypcy

ceHcopHofo 3JIeMeHTa, a TaruI(e efo r{yBcTBI,ITeJI sHOCTI,I ncl OnpeAeJIeHI4rO UUXtgefi

rpaHl4ubr a*arv3r4pyeMbrx 3r-ra.le nmfi Bn Ks.

B I4Tofe BbmoJIHeHVn 3'r'oro ?rarra r4ccrreAosaHVVt ilpeAro)r(eH o6pa:eu |IBC,
rraoau014ut4poBauHsrfr (cururuil) N-sraHranruppo,THAoHoM B rrp14cyrcrR:zr,z_ Hr4rpara

aMMoHI4t Ileplrt (lV) B KaqecrBe vHvrrryraropa panvrKarrlHofi crrruBKr4 c MoJrbHbrM

coorHouleHl4eM 160:J :I, coorBercrBeHHo. r,rMerorqprfi ulrpoKr4e rrepcneKTr4Bbr

lpI4MeHeqr4fl Anq I4Mnao6u,rn3arvkrr4 Apo)K)r(eBbrx u oaxreppraxbHbrx Mr4KpoopraHr43MoB B

6uorexsoJlof I,tn. xoropufi, B r{acrHocrr.{, Mo)t(er 6nnt :rprpercrt4BHo l,icnonb3oBaH Lrrfl

$ op ir,r rap oBatvrfl 6 ra ouy n crB HTer b H o ro 3x e M e H ra E fl K - 6 14 o c e H c o p a.

Becsruta I4HTepecHbIM HayrrHo-rrpaKTr4r{ecKuM pe3ynbraroM.qBrrercq anpolatlun
6uonlarepwaila vr3 HecKoJIbKI4x rxraMMoB M14KpoopraHr43MoB, nnan,to6nnr43oBaHHbrx

noclofiHo, t{To MoAenl4pyer oKI,IcJIr4TeJrbFrbre ceoficrsa nrrarcpo6Holo coo6rqecrBa

aKTI{BHofo I4JTa, Ho o6,laAaer BbIcoKoit cralvtJ'tbHocrbK) cocraea coo6UecrBa.

Boo6ue cJ'IeAyer orMerr,ITb aAeKBarnurfi ypoBeHb r.{crrorb3otsaHr4r $r,rsraonofo-
6uoxurullqecKl4x oco6ensocreft npoueccoB c yr{acrr,reM Mr.{KpoopraHr,r3MoB AJrfl co3 tral:an
6uorexHr,{qecKoro ycrporTcrea Arr perr4crpauuh :lHaqemufi EnK BoAHbrx npo6.

Bne,{arrt.qror pe3ynbrarbl Al4cceprar\vrvr. flpor4,'rxrocrpr,rpoBaHr-rbre Ha pvc.97. 98 (n

aerope$epare Ha pI,Ic. 5) no 6uo4ereKrr4poBaHr4ro 35-ru BeulecrB pa:]xr4quofi npr4poAr,r.

B 'rpe'rueii r'.naRe paccMorpeHbl c[eur4anbHbre Borrpocbr co3AaHvs lptoceHcopubrx

3JIeMeHTOB X,ilfl )KI,IAKI'IX CPeA C Hr,I3KI4M COAepXaHI4eM KI,ICIOpOAa, B r{aCTHOCTH, [iln
onpeAen eHufl aQ$exrt4BHocrt4 tlpoqecca auaopo6uofi oqtrcrKr4 croKoB c

I4cIIonb3oBaHlIeM TaK Ha3[,rBaeMbIX 6lroceucopoB MeAr4aropHolo rr4ila,

SyHxIrHoHI4poBaHvre Koropblx cBfl3aHo c nepeAar{efi elercTpoHoB c SepnaeHTHb,rx cr4creM

IIenI4 nnraxpo6Horo AbIXaHI,Ifl c troMoulbro xr4Mr4qecKoro nocpeAHr,rKa (laeguaropa) Ha

perucrpr4pyro rqu fi sr exrp oA.

Anropon,l pa:pa6oran IIoAXoA K ,lropn,tHpoBaHr,rro MeALraropHbrx cr4creM,

ocHoBaHHslfi Ha aHanl43e KI4HerHr-IecKI4x napaMerpoB nporeKaroql{x B Hr4x npoqeccoB

6noa,rercTpoKaranrv3a c I4cnoJIb3oBaHr4eM pa3rr4rrr-rbrx Hararcpo6Hbrx Kyrr,Typ 3vKapr4or

(.upolonefi; v rpoKapl4or (6arcrepnfi). B pe3ynbrare B KaqecrBe peAoKc-coeAr4ueuufi -
MeAI4aropoB repeHoca 3neKTpoHoB anpo6npoBaHbr pacrBop14Mbre Seua:uuu, 2,6-

Ar4xnopSenonuu4oSeuol, $eppuu vaHW[ Karrr4fl,, a TaK)r(e MarropacTBopr4Mbre

BHocr4Jrr4 B rpa$raroByro nacry rrpulrrpor43BoAHbre QeppoueHa. rocneAH14e

Qopiuup oRaHVV 3x eKrpoAa.

3xcnept4MeHTaJIbHo Bbr.flBJTeHo, rrro Hara6clree nepcrteKTr4BHbrM pacrBopl{MbIM

MeAl4aropoM l.rrfl Apoxorefi D. hansenii ssnserc.fl ueft'rpansusrfi xpacHuil, a



I4MMo6I4JII4:IoBaIIHbIM B rpadlnToBofi rracre -_ SeppoueFr, Arrr OaKrepurt P. yeei ryqrrr4Mu

MeAI4arOpaMI4, I4CXOA' Vr3 nOryr{eHHbIX KI,IHerr4rIeCKI4X I(OHCTaHT. flBJIflTOTCtI

Merl4,'reHosurfi cttuvit u SeppoueH. coorBercrBeHHo.

/lanee 6ttrcl roKa3aHo, r{To c yqeroM cfler(Tpa 6uoAereKTr4pyeMbrx BerqecrB no

coBoKytIHocrl,r xapal(Tepr,Icrr{K, ynoMflHyrbrx B[,rrue (nclnropfleMocrb IloxyLIeHHIIX

AaHHbIX, BpeMt AHaIII43A, peCypC CeHCOpHOTO 3J'IeMeHTa, erO r{yBcTBI4relruOCru),

uatl6olee nepcneKTI4BHbIM xrlfl co3AaHr4q MeAr{aropHOlo EflK-ceHcopa qBJrrerct

3rIeKTpoA, coAepll(au\uit 6axrepuu ParacoccLts yeei n cfreppoqeH, B ro BpeMfl KaK npr4

14cnoJIb3 oBaHVvr Apo>xxefi 6uo':rexrpox14M14rrecKOe oKr4c,'reHr.re MHof r4x BeulecrB

3apefr4cTpr4poBaTL, He yAa,'rocb.

Anrop o6ocuoBaHHo o6t,gcuqer 3ror Saxr nroxofr ocfrrpexrr4BHocrbro repeAar{Lr

3neKTpoHoB or 3yKapl4orplqecKr4x Mr4KpoopraHr,r3MoB, SepnleHrrr Abrxarelruofi qenr4

Koropblx pacnolaralorcfl He B Kneroquofi naena6paHe, a B Mr4ToxoHApr4fl x, vr npeAnaraer

peueHl4e erofi npo6nenabl Llclorb3oBaHr4eM eu{e oAHoro MeAr,raropa, Koropbrfi cnoco6eH

npoHl4Karb BHyrpb KrerKI4 . )Jtn Apoircxefi D. hansenii 6snv co3AaHbr vr

3Kc[epuMeHTaJIbHo I4crIbITaHbt AByxMeAr4aropHbre cucreMbr uQeppoueH *MerureHosrrfi

cnrtuit>>, uQeppoueH - uefirpa,rruufi KpacHr,rft>> tut u$.pporleH - Tr4oHr4H>>. Ha ocHoBaHr4r4

aHa[rvrca :saqeunfi KoHcraHT cKopocrl,I B3ar4MoA ei4ctsvn yKa3aHHbrx pacrBopr4Mbrx

MeAl4aropoB c QeppoUeHoM 6ulo ycraHoBneHo. r{To napa <{repporleH Merr4JrreHoetrfi

cvstti,t>> sBr.qercq ,ryuureft il,rfl t|lopn,t vpoBaHtfl AByxMeAr4aropHolo 6noceHcopa, LI

cAenaH BbIBo/I. t{To I4cnor b3oBaHHe AByX MeAr4aTOpOB n03BOrteT yBeJ'I14r{r4Tb

o{rrperrl,IBHocrb nepeAaql4 3reKTpoHoB or 3yKapr4orr4r{ecKr..rx KJreroK Ha 3rreKTpoA r4, KaK

cxeAcrBr4 e. yr yqrr r{Tb xapaKTep r,r crr4 nr4 FIIK - 6 uoceHcopa.

B Aalrsefiutenl, c uerbrc AoBexeHvrfl cr4creMbr tjllK-OuoceHcopa .no rpe6yenaoro
ypoBHfl KaqecrBa B AaHuofi pa6ore 6rtla npoBeAeHa MoAr4tbur<aqrar rparfrlrro-nacroBofo
3JIeKTpoAa rvn'porerlf MI4 Ha ocHoBe xr,rro3aHa \4 6tr.{bero cbrBopororrHoro all6ynauua,
KoBarIeHTHo cBt3aHHbIX c ocrarKoM QeppoueHa. )Jlq iloBbrrueHr4.q LryBcrBHTeJrbHocrH

aHaIIr43a B rl4Aporenb BHocr4Jrrr oAHocreHHbre yrnepoAHbre uauorpy6xra (yHT) B

Kar{ecTBe MOCTI4KOB MeXIy peAOKC-aKTHBHbIMI4 UeHTpaMr4 MaTpr4r{br ilnfl froBbtllreHvrfl

e$Qexrr4BHocrr4 repeHoca 3neKrpoHoB Ha srreKTpoA.

B xoAe sKcilepI4MeHTaJ'IbHbIX l4ccneAo saHtit c r4x MeroAt4.recxofi nog4epx<xofi

MeroAaMI4 I4K-cneKTpocKonvv v cKaHr4pyroulefr 3-[eKTpousofi Mr,rKpocKonr4r4 peAoKc-

aKTI4BHoro rl4AporeJTfl 6stla ycTaHoBneHa Bo3Mo)t(HocTb conprrx eHVfl naera6o,rr43Ma

1arcrepmfi P. veei c 3neKTpoxl4MurrecKr4Mr4 npoueccaMr4 Ha 3xeKTpoAe [pr4 yqacrr4r4

6uocoeNaecrl{Mbrx peAol(c-aKTr4BHbrx rr,r4porerefi Ha ocHoBe naolr,rcpnqr4poBaHHbrx

S*ppotleHoM xt4To3aHa v 6rtqrelo cbrBoporoqHoro ann6yna vHa c BKJrroqeHHbrMr4

yrnepoAHbrM14 HaHorpy6xaun.
rlelnepral t'JIaBa IIocBffIrIeHa ilpaKTr4r{ecKoMy 14crrorr,3oBaHr4ro pe3ynbraroB

KoMnJIeKcHbtx I,IccneAovauvtil, nonyqeHHbrx B 4auHofi pa6ore, a r4MeHHo co3AaHr,rrc

BbIcoKoqyBcrBI4TeJ'IbHbIX 14 cTa6urlHltx 3JIeKTpoxttM14qecKl4x nararcpo6Hbrx 6uocescopoB,



ocHoBaHHbIil Ha cpaBHIaTeJIbHoM aFraJII,r3e 0I43I4orlolo-6uoxutr,tlrrrecKHX, n,teta6o,'II4qecKI,IX

14 6uoxaraJIHTI,IqecKI,IX xapal(Tepr4crr4K Mr4r(poopraHr43MoB B peuenropHbrx 3reMeHTax

KoM MepqecKoro aHarrvrcaropa tjllK.
Anroponl rpoBeAeH cpaBHr4Tersuufi aHaJrr43 norpe6nrerrbcKr4x csoficre

3xeKTpoxI4ML{qecKux FflK-ceFlcopoB Fra ocFroBe 6axrepraaJrr,Hbrx 14 Apo}K}r(eBbrx

MoHoKynbryp, I4cKyccrBeHHbrx kr ecrecrBeHHbrx cclo6lqecrn 6arcreprafi kr Apo>xxer,i c

yr{eroM pa3nI4qHbIX cnoco6oe anrnao6u nv3arJwrr KJreror(. a raK)r(e reHepaqvn v ilepeAar{r4

cHrHaJIa 6uoceucopa, T.e. Bcex nccneAoBarerbcKr4x acfler(ToB, o6cy>x4eHHr,rx B

npeAbrAY rur,rx fJr aBax Ar4ccepTawr4.

B xaqecrBe ocHoBHoro npaKTI4LIecKolo pe3yJ'rbrara Bbrcrynaer onbrrurtfi o6paserl

EflK-aHaJII,I3aropa. co3Aasuufi B corpyAHr,rqecrBe 14 Fra rrpor.r3BoAcrBeuuofr 6a:e oAHoro

r43 t<pynHetlull4x pocclzilcrcux npoh:lBoAurerefi ,ra6oparopHoro o6opy.loBaHr4fl OOO
<3xosut<c-3xcnepr)): pazpa6oraH Hoerrfi npu6op <3xcnepr-009>) c r4crloJrb3oBaHr4eM B

KarlecrBe 6norcaranl,I3aropa ApolK)Keir D. hansenii, uunro6nrr43oBaHHbrx B xr4Mr4qecrfl4

nao4IaQraul4poBaHHoM IIB C. HeN,ta,'I oBax(HbrM .qBJTrercr Bo3M o)r(Hocrb yH r4BepcarrbHoro

rlpt{MeH eHvrfl AaHHot'o FflK-aHaJrr43aropa ryreM r4crroJ'r b:loBaHr4fl Apyrr4x
MI4KpoopraHI43MoB B KaqecrBe 6nol,larepvara 6uoceHcopa, B qacrHocrr4. 6amepnil \'}.

yeei Ann aHaIIV3a nppIpoAHbIX noBepxHocrHbrx BoA c Ht{3Kr4Mr4 3Har{esuflMt4 E|IK5.
C Ilenbro oOecneqenvrfl HopMarueuofi 6asrr ililn zcnor[,3oBaHr4r co3AaHHoro

aHalrkrcaropa B aKKpeAI4ToBaHHbrx na6oparoplrflx PcD pagpa6orana <<MeroAr4Ka (nleroa)

BbIIIoJIH eHvrn lt:ntepeunil 6noxunar4r{ecKoro nclrpe6r eHVfl Kr4cJropoAa nocne 5 AHefi
uurcy6aguw (EI-lKi) B noBepxHocrFlbrx npecHbrx" noA:reMHbrx (lpyH'rctslrx). nr4rbeBbrx,

cTotlHblx t4 otl14lr{eHHblx crorlFrbrx BoAax c noMOu{bro aHalrv3aropa pacTBopeHHofo

KI,ICJIOpOAa C aMlepoMerpr4r{ecKr4M AarqHKoM C peuenropHbrM 3reMeHToM Ha ocHoBe

uvuoOnJ'II43oBaHHbIX MI,IKpoopraHr43MoB)), arrecroBaHHat OfEy3 <forosnofi rIeHTp

rI4rlIeHH v StII4AeMI4oJIorI414 <De4epaJIbHoro MeAr4Ko-6zolorI4r{ecKoro afeHTcrBa))

(O|EY3 fllf u 3cDMFA Poccv.rzr).

foc'r'onepIIocl'b pc3yJIb'I'a'I'oB, rrpeilclarlJrcrrrrbrx ri pa6o'rc, rre Br,r3r,rBae'r

comueltptfi. SxcnepHMeHTaJIbHbIe I4ccleAoBaHvrfl BbrnoJ'rHeHbr Ha BbrcoKoM ypoBHe c
pIcnonb3oBaHpIeM seo6xoAI4Moro KoMilJIeKca MeroAoB npoBeAeHr4fl 3Kctrep14MeHToB,

MeroAHK vrx aHalrwrvrtlecKoro KoHTpon.q Ha 6a:e coBpeMeHHoro r,rHcTpyMeHTanbHoro

oQopunennfl, o6ocsoBaHHo tIpI4MeHeHHbrx Arrr nonyqeHr.lfl pe3ynbraroB. flonyveHHbre
pe3ynbTaTbI OTJ'II4qaIOTCt BOcnpOI43BOAI4MOCTbTO; OHI,t TUIaTerrbHO O6Cy>x4eHh,r C

o6parqeHI4eM K I43BecrHbIM HayqHbrM 3aKoHoMepHocrflM, rpauclruofr rrocraHosxofi
Hayr{HbIX fl4nore3 v vrx noATBep)r(AeHr4eM vilvt orrpoBep)r(eHHeM Ha ocHOBaHr4r,r

M H o f o Kp arH o n p o B eA e H H bI x 3 Kc tt ep 14 M e HTaJI b H r,I x pr c cJ'r eAo gauvVr.

OcHosFlsle IIoJIo)I(eHLIfl Al4ccepraquousoft pa6oru AoJ'rolr(eHbr t4 o6cy>rc4eHbr Ha

npo$unbHblx HayqHbIX cI4MtIo3I4yMax. KoHrpeccax v rcouQepeHrrr4rx B Poccrzn 14 3a

py6extont. OcHoBHoe coAep)KaHl4e pa6orrr r.r3Jro)Keuo 6olee qeM e 60 ny6nraxaLrr4rx, w3

Koropbrx 6olee 20 crareit - B x(ypHarrax, BXoArulr4x B pe$eparl{BHbre 6a:u ISI Web of



Science ll Scopus: KpoMe rofo, Soree 20 crarefi B )r(ypHaJrax, per(oMeFr/{oBaFrHtrx BAK
PO. OrAelsHoe BHI,IMaHHe 3acrylr(r4Baer nepelreHb vs 10 [areHToB no reMe

Aucceprar\r4vr,3aulpruaroilIr4x HoBr,r3Hy orAenbHbrx acileKToB BbrrroJrFrenuclfi pa6olsl.

Hayvttar ItoBIr3IIa tlccJIe/IoBarrHl, rroJryqerrrlr)rx pe3yJrL'r'a'r'oB, r]brr]oAoI] v
pel(oMettAatllrii, ct[opn'ryJlnpoI]aIIIrr>IX r] /IHccep'l'arIprH, oqeBr4AHa v o[peAeJrflercq,

[pe)I(Ae Bcefo, cJ.reAyfoIu].IM :

- cSopruynl4poBaHa vr anpo6apoBaHa MeroAororr4-rr pa:pa6orrcu :SQexrr4BHbrx

l,rur<po6HbIX 6ptocescopHblX EllK-aHaJrr,i:laropoB, ocHoBaHHar Ha cpaBHr4TeJrbHoM

aHailPlse Sn:nonoro-6uoxI4M14qecKI4x, nrera6orHqecKI4x vr 6noxararr4Tr.lqecKux
xapaKTepI,IcrL{K MoHo- 14 cMe[raHHbrx 6arcrepnarrbHbrx 14 Apox]r(eBbrx Kyrbryp. a raK]r(e

cnoco6oe I4x Iananto6u ilv3arIt4Lr. reHep a\Vvt vt nepeAaqr.r c14r'HaJ'ra B perlenropHbrx
3Jr e M eHT ax 6vto ceFr c opoB :

- floltyqeHbl opl4fl4HarbHble 3Kc[epr4MeHTarrbHEIe AaHHbIe nO I4CIOJIb3OBaHI4[O

6arcreprafi Paracoccus yeei BKM R-3302, BbrAeJ'reHHbrx Lr3 aKTr4BHoro t4rra or{r4crHbrx

coopylKenvfr. Apo>rcxtefi I)ebarttomt)ces hansenii BKM Y-2482, a raroKe ycrofiuuBF,rx
accolll4al]:afi c uI4poKI4M cileKTpoM oKr4cJ'rfleMbrx cy6crparon gnfl co3AaHr4fl

6 nouyncrBr4TeJr bHbrx 3rreM eHToe EflK- c eHcop o B :

- cl,IHTe3I4poBaH v anpo6r,rpoBaH 6uoceHcop Ha ocHoBe 6HocoeNaecrr4Moro

[1onl4Mepa noIII4BIIHI,IJ'IOBOrO cnl4pTa, n,{o4nQraql4poBaHHoro N-eilHr4xfllrppoJ'rr4AoHoM, 14

u u u o6nrl I43 o B aH H bIM 14 6 axrep u ar b H br M 14 pr 1po>nlr( e B br M 14 Kyx bryp aM 14 ;

- rlper:(noll(eH anropl4TM nuSclpa :{r$exrr4BHl,rx MeAr4aTopHbrx

6uogJrexrpoxl4MI4r{ecKl,{x cl4creM c 6arcrepuarrbHbrM14 vr Apo)K)r(eBbrM14 Kynbryp awr4,

ocHoBaHHstfi Ha coilpfl)t( eHwvr KoHcraHT c KOpocT't4 B3ar4MoA ei,tcreL\,s 6uoir,tar epvaila c

MeAl4aropoM Ll cKopocrtl nepeAaqr4 3neKTpoHOB Hzl ?JreKTpoA. Onpe4eJ'reHbr uan6olee
:QSercrt4BHIIe I4cKyccrBeHHbre MeAua'ropbr nepeHoca sreK'fpor{oB B cryqae
Kynbrr4Bt4poBaHvrfl 6axrepufi P. yeei v Apoil()Keil D. hansenii c y.rerovr oco6esuocrefi
npouecca AbrxaH r4.q:

- ilpeAro)KeHa rexHororvrfl, ilo3Bonrroula.fl yr{ecrb veraOolr,r3M 6axtepuit
Paracoccus yeei BKM B-33 02 e rpol{ecce reHep awv sneKTpoxr4Mr4qecKoro cr4rHara Ha

3JIeKTpoAe c 14cIIorb3oBaH14eM paspa6oraHHF,rx 6HocoeNaecrr4ML,rx perorcc-aK'rr,rBHbrx

rn4pore,reil Ha ocHoBe nao4raQnur4poBaHHbrx $eppoueHoM xr4To3aHa v 6tr.{},ero
cbIB op oro r{ Horo a,r s 6y na vrHa Q B KJ'I ro q e H H br M r{ y rr ep oAH br M r,r H aH orpy 6 rca ir,r u .

3Ha'rlrN,Ioclb /rJIq HayKlr Ir Itpon3r]o/Ic'r'r]a rroJryqerrrrbrx pc3yJrb'r'ar'or].

3xcnept4MeHTanbHbte pe3yrbrarbr, rtoryqeHHbre B i]r4cceprarrr4oHHoM

I4ccneAoBaHr4Lt, oOteutgbl. [ocreAoBarerbHbI. cyulecrBeHHbr no coAep]r(aHr4ro L{ noDToMy

3HAqI4MbI.

3Haquivtocrb Eiln HayKI4:laKJrroqaercr B TOM, rrro csopruyrr{poBaHsrrfi v
anpo6upoeauultfi noAXoA K co3AaHr4ro 6uosreKTpoxr4Mr4qecKux cr4creM
(MI,IKpOOp|aHI,I3M MeAI'IarOp -- 3neKTpO,q> c npr,IMeHeHr4eM aHalrv3a KoHcraHT cKopocrpl
B3allMoAefictsvs LrcKyccrBeHHbIX aKuenropoB 3neKTpoHoB c Mr4KpoopraHr43M aMV 14

3neKTpoAoM o6t,eAraHqer pa:]rt4qHble o6lacrn HayqHbrx :luaHltft. flBJ'I.flerc.q

yHI4BepcaJIbHblM H Moll(er 6ltru [4cnorb3oBaH nptl co3 ilaHnr4 MeAr{aropHbrx 6uoceHcopoB



Inn aHailvrca Bnl{, a Tar()Ke Arfl MoFrr4Topr4Lrra Apyrr.rx nor(a3arenepi cpeAbr

(TOr(CUqHOCTr,r. KOr{UeHTpaur4t4 t4HLvrtsLrAyaJrbHbrx BeuecTB). Pa:rpa6oraHbr

aMrrepoMerp14r{ecKr4e 6procescopHbre aHailv3aropbr 6uoxrau14r{ecKoro norpe6l eHwtr

IucnopoAa BoAI{bIX npo6 Ha ocHoBe orAexbFrbrx rrrraMMoB 6anrepaaJrbHbrx vr

.qpolKlKeBbIX Kyrbryp kr nrraxpcl6Hbrx coo6ruecrB, o6raAarculr4e gllcoxoff
r{yBcrBl,ITerlbHocrbro, cra6arsHocrbrc v Koppenflur,refi pe3ynbraroB c pe3ynbraraMvr

cTaHAapTHO|O MeTOAa.

IzIccneAoBaHue BHocr4T ltpaKTr4qecrcuil BKraA B co3AaH14e 3Kctrpecc-MeroAoB

aHanrv3a o6rercroe oKpylxaroulefi cpeAbr Ha ocHoBe 6raoceHcopoB. llonyueHHbre

pe3ynbrarbl flBJltrorct 6azoi't Arfl npor.{3BoAcrBa noprarr,rBHbrx Lr a(rSexrr4BHbrx

aKa[rw3aropoB BoAbI, BHeApeHr.re r(oropr,rx noBbrcr.{T 3Konorr4r{ecKyro oe:onacHocrb v
TexHoJ'rofr4Lrec Kr4 fr ypcxeH b crpar-t br .

O6pa:qu 6noceucopr-rbrx aHarrv3aropoB r4crrorb:ryrorcfl B TyltcxoHa
rocyAapcrBeHHoM yHI,IBepcr4Tere gnfl o6yveunn cTyAeHToB no HanpaBneHr,rflM

noAroroeKu 04.03.0 I - Xlz:l.r,ws. 19.03.01 - LinorexHorrorr.rr, 06.03.01 - 6uolorr4fl, r{ro

BHocr4T BKnaA s o6ecner{eHr4e o6pa:oeareJrr,Horo rrpoqecca.

3Haqunrocrb nonyqeHHblx pe3ynbraroB nilr HayKr,r v npaKTr4rrecKofo

I4ctIoJIb3oBaHI,It raK)I(e onpeAenterc.fl BbrnorrHeHr4eM r.IccrreAoeauvit B paMKax fpaHToB

Oqn,, PHq). Pq)q)14, flpeslrgeHra PO D,rrfl rocyAapcreeuHofr roAAeplr(Kr.r MorroAbrx

poccnftcKr4x yr{eHbrx, roc3aAanuit MuHo6pHayKr4 PO.

flpurr qH II IdaJI LIIbIx 3a Merrart n ii K coAep?Ka rr H ro /{Hccep'[a qpr H rre r{ Mee'rcfl .

Tcna IIe MeIIee, B rlpoucccc oII[olrupoBarrnrr Bo3rrHKJrH cJrellyrorquc Borrpocbr,

3aMerlarrHtr rr pcK()MeH/IarIHH :

1. Helorur{HblM vt, Ha nepsrrfi B3rrqA. Heo6ocnoBaHHbrM flpeAcraBJrflerct

Hal4MeHoBaHPIe pa3Ae,'Ia AI4ccepTaWV (5. 3rccnepnMeHTaJTbHar r{acTb)). Ha caMoM Aexe

nocBflIrIeHHoro xapaKTep14crr,rKe o6reKrcls, MeroAoB r4x 14ccreAo fiaHtfl 14 MeroAr,rK

npoBeAeHl4t 3KcnepI4MeHToB, a raoKe efo pa3MerrleHr,re B nocleAuefi qacrLl TeKcra

Allcceprar]:avr (c. 352-365), rocJre rJraB, cB.q3aHHbrx c cl6cyx<4eHr4eM pe3yxbraroB

3KcnepuMeHTa-[bHbIX I4ccneAosatrafa. C qeM cBq3aH raxofi flplrHu].rn o$opnrleHVfl 3Toro

pa:.gena?

2. flpa.qctaBJleHl4e ocHoBHtIX rroro]Ketr4it, BbrHocr4Mbrx Ha 3ailIr4Ty.

cSopnaynupoBaHo crr.IJllIcl4r{ecKr.r HeKoppeKTHo. T'arc. KaK oHr.l r.r3Jro}r(eHbr. cneAoBa:ro 6;r
o3arJIaBI4Tb: <Ha 3aLIII4ry BbtHoc.flTct:)), a He <lloro>xeHnfl^ BbrHocr,rMbre Ha 3aulr4Ty)).

3. flona:auo (na c. 181 B Ar4cceprar\vrr4, c. 20 B anropesepare), rrro

cpaBHl4Telruuil a{arTvr3 r{yBcrBHTeJrbHocrr.r 6uoceucopoB Ha ocHoBe flonyqeHHbrx

6uouyncrBI,ITeJ'I[,HrIX 3J'IeMeHToB c pa:]r14r{HbIM coAep)KaH14eM M14KpoopfaHr43MoB

fiO3BOtIhJ'I OnpeAeJII4Tb OnTI4MallbHOe coAep)l( aHL4e 6nOuaccu B fr.{AporeJre. KOTOpOe

cocraBl4ro 200 ntl/nal. Karc yr{r4TbrBarocr, nprl 3loM ru4cJro. cocrorHr{e v aKTr4BHOcrb

nararcpo6Hblx KJIeroK B cocrane 6uouaccbr: BeAb rcaxAufi pa3 3Tr.{ noKa3arerrrt 6voMaccbl

Moryr 6uru onpeAeJltlo uII4M v nilfl, iloryr{ eHr4r AocroBepHoro pe3yn urara?



4. Karcona npo6onoAforoBKa nrfl npoBeAenr4rr aHarv3a c r4crrorrb3oBaHr4eM

pa:pa6oraHHoro Dfll{-cencopa? Tpe6yercfl rr w pazlaBrreHr,re npo6sr nepeA npoBeAeHr,reM

anatvt'za'?

5. C'rnraro, qro, crorb ilpeAcrasrarerrHsrfi Ar4ccepraqaouHrrfi Marepr4aJl

AoJ'IlI(eH 6ltl 6tt saeep[Iarbcq pa3BepHyrbrM :]aKJrroqeHr4eM, a He BbrBoAanaa (ua c.366-
368 e Ar4cceprargt4, c. 3 8-39 e aeropesepare).

VxagaHHnte 3aMeqaHl4fl !{Meror .{ac'rHbrfi, peKoMeHAarerssufi xapaKTep H He

Kacarorcr cyulecrBa A14cceprauuoHuofr pa6oru e0 ocHOBHbrx rcouuenunfi"
flonyqeHHbtx SKcnepI4MeHTaJrbHbrx pe3yxbraroB, BbrBoAoB vt peKoMeHraunfi. Xoqercq
oco6o orMerl4Tb, tITo Al4ccepr arJr4n I4:lJlo)r(eHa oqeHb fpaMorHblM, JIerKo

BocfIpI4HI4MaeMbIM fl3bIKoM. HecMorpfl Ha pa3J'rr4rlHbre o6lacrn zgauvlit. Ha Koropbrx
n ocTpoeHo Ar.lccepTarlr4 oH Hoe 14 ccn eAoBaH 14 e.

AnlopcQepa'r o'I'palKae'I' ocllorlrrbrc rroiroxcerrufl /{r{ccep'r'arlHorrrroii pa6o'ru,
Ma't'cpuaJIbI llHccep'I'aIIItH xopollro ocBerrletrr)r n uy6LrHKarIuflx aBr'opa.

/laHuue, npeAcraBJleHHbre B Hac'rorrqefi Ar4ccepr atr4rl, peKoMeHAyrorcr il,nfl
HcnoJIb3oBaHI4t Ha JIOKIII4OHHIIX, ceMI4HapcKI4x 3aHrrl,tflx t4 B na$oparopHbrx
npaKTI4KyMax no o6uleft, npoMbltrlJreuuofi 14 3KoJrorr4qecKofi 6zorexHoJrorr4r4.

flonyueHHble B pa6ore pe3ynbrarbr Moryr r4crroJ.rb:loBarbcfl B Hayr{Hbrx t4

yHI4Bepcl4TercKI,IX KoMrIJIeKcax. B qacrHocrr4. B Mfy r4M. M.B. IlovroHocoBa.
fIolurexHI,ILIecKoM yH14Bepcr4Tera flerpa Re,qnroro, r. Cauxr-flerep6ypr,
Haqn oHaJIbHoM I,IccneAoBarerrbcKoM yHr,rBepcr4Tere HTMO, r. Casxr-fIerep6ypr,
MfTy vrM. H.3. Eayvrana (uaquouarrnrrfi r4ccxeAoBarerrbcrcraft yHr4Bepczrer), cDI4LI

<<Dyu4aMeHTanbHbIe ocHoBbI 6l.torexHo,rlorI414)) PAH. Ka:laHcr(oM Haur4oHaJrbHoM

I4CCNCAOBATEIIbCKOM TCXHOIOfI,IqCCKOM YHI4BCPCI4TCTC V /JPYIT4X, ? '|AK)I(C B NPOCKTHbIX

opraHl43aut4flx v Ha npoMbrrurreHHbrx [peAnpvnrvnx coorBercrByroulero npo(rnrr.
lnccepraL\t4fl Aprunoea B.A. rBnflercr HaylrHo-rcnann$r4Kaur4onsofr pa6orofi, n

rcoropofi Ha ocHoBaHI4I,I BbIrloiTHeHHbIX aBTopoM r4ccneAosalrail SyHaanaeHTaJrbHoro vr

[pl4KraAHoro xapaKTepa I43JIo]I(eHbI HoBbIe HayqHo o6ocHosaHr-rbre TexHr4r{ecKr4e vr

TexHororI4qecKHe peureHI,Iq tro co3AaH14]o BbrcoKoarp(lercrr,rBHbrx 6uoceHcopoB Ar7fl

3KcrrpeccHoro orpeAen eHufl 6uororuqecKofo norpe6n eHVn Kr.rcropoAa (EnK),
ocHoBaHHoro Ha I,Icilorb3oBaHuI4 nauxpo6Hbrx Kynbryp vr 6norexsorog4r{ecKr,rx
ilpoueccoB c I4X yqaCTI,IeM, BHeApeHl{e KoTopbrx BHoct4T 3Har{t4Ternutrfi BKnaA B

pa3BI4TI,Ie HayqHo-Meroll4qecKl4x ocHoB il,ntfl npt4MeHeHr4fl craHAaprHbrx 6gocucreu B

HayrIHbIX I4CCJIeAOBaH?IflX14 KOHTpOne KaqecTBa npHpoAHbrx 14 TexHofeHHbrx cpeA.

Tarcuv o6pa:onl, A14cceprau14oHHar pa6ora <Mrarcpo6Hue 6nocescopbr tryn
sKcnpecc-onpeAeJleHl4fl 6uoxuul4qecKoro tlorpeltenvs Kr4cxopoAa)). npeAcraBrreHHar K
3auIpITe AplrnoBblM 8.A.. yAoBrerBopfler BceM Kpr4Tepr,r.qM, npeAT,qBr-qeMbIM K

AoKTopcKI4M AI4ccepraIII4flM B coorBercrBr4r4 c rr. 9 <llolo>ri eH4tr o 11opqAKe

npl4cylKleHl'l.tl yqeHbIX cteneHefi>>, yrBep)KAeHHoro nocTaHoBrreHqeM flpauarenbcTBa
Poccaficxofi cDeAepar\vt4 or 24.09 .2013 f,. Js 842 (pee. or 0 I . 10.201 g, c r43M. or



26.05.2020), a ee aBrop 3acnyxr4Baer npr,rcylK Aorar yqeHofi creneHr4 AoKropa

TexHr4qecKr4x HavK rro cneur4aJrbHocrr't I .5.6. EuorexHoirorr4fl .

OQnuuarrsrtfi ortloHeHr:

AOKTOp TeXHr{r{eCKHX HayK

ro creqr4aJrbHocrqM 03.00.23 - EuorexHonorvts, 03.00. I 6 - 3xoJrorr4fl;

npo$eccop,

AeKaH Qaxyrrrrera rrnilIeBbrx rexHononafi ,

3 aB eAylo uIHfi xaQ eap o fi npona bruJr e HHoft 6 r.r orexHoJr orr4r4

(r e4ep an bHo ro rocyAap crBeHHoro 6roArrcerHoro o6pa: oe arerr b H o ro

yr{pe)KAeHr4.rr Bbrcruero o6pas oB aHr4fl

<<K as aHc xuit H aur4 o H ar n Hu fi 14 c cn eAo B arerr b c rcvitt

TexHoJI Of I,IqeCKHI4 y HI4 B ep CI4Ter)>,

C uporxnn AreKcaHAp CenaeHoera.{

30.05 .2022

floqroenrft a4pec : 42001 5, r. Ka:aun,

rer/Qarcc: (843 ) 2318919

e-rnail : asirotkin66@gnai 1. corn

yn.K.Maprcca, 68

.r,

flognrcu 0/ ,' t , ,4, A.

o6ecneqenm

ll,lll. Xapncotrffi#ffi


