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1.4.3 - «OpraHtt11ecKa51 XHMHH» 

AKTyaJihHOCTh TeMhl HCCJie)],OB3HHH 

B 3Ha11HTeJibHOH Mepe B~)KH0CTb rro,n:o6HbIX HCCJie,n:oBaHHH orrpe,n:eJI5IeTC51 

pacTy:r.u;eH IIOTpe6HOCTbIO pa3pa60TKH H0BbIX 3K0H0MH11HbIX, y,n:oBJieTB0p5IIOI.U:HX 

rrpHHUHIIaM «3eJieHOH XHMHH», MeT0,II:0B rrony11eHml ueHHbIX <pH3HOJIOI'I111eCKH 

aKTHBHbIX Be:r.u;ecTB. Ilptt 3T0M ,IJ:JI51 C03,II:aHH51 H peantt3aUHH rro,n:o6HbIX XHMHK0-

<pepMeHTaTHBHbIX rro,n:xo,n:0B B03M0)KH0 ,n:Ba 0CH0BHbIX rryTtt: 1) rrepB0Ha11aJibH0e 

<pepMeHTaTHBHOe pac:r.u:errJieHHe HCX0,II:H0I'0 paueMH11eCK0I'0 cy6cTpaTa I1JIH ero 

<pepMeHTaTHBHbIH CHHTe3 C rrocne,n:y10:r.u;HM CTepeoceneKTHBHbIM XHMH11eCKHM 

CHHTe30M K0He11H0I'0 rrpo,n:yKTa I1 2) XI1MH11eCKHH CHHTe3 paueMH11eCK0I'0 

ueneBoro coe,n:ttHeHH51 c ero pac:r.u:errneHtteM Ha orrTtt11ecKHe cTepeoMepbI Ha 

3aKJII011HTeJibHOH CTa,n:m1. B HaCT05I:r.u;ee BpeM51,_ HeCM0Tp51 Ha ,n:ocTaT011H0 

60JibIIIOe 11HCJI0 rrpHMep0B rro,n:o6HbIX rrpoueccoB, He cy:r.u:ecTByeT e,n:HH0I'0 
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MHemu1 K pewemno sorrpoca o rrpe11Myw:ecTsax x11Mw-iecKoro mm 

~epMeHTaTl1BHOro rryT11, a TaK)Ke K rrocne,n:oBaTeJibHOCTl1 11X 11CI10Jlb30BaHM51 B 

cnyqae COBMeCTHOro rrpMMeHeHml. HMeHHO B 3TOH aKryaJihHOH o6JiaCTII 

BbIITOJIHeHo ,n:11ccepTau:110HHoe 11ccne,n:0BaH11e IO<pp51KOBa B.C. 

B u:enoM, B MMpe Ha6mo,n:aeTC51 IlOCT051HHbIH pocT q11cna MCCJie,n:oBaHMH B 

o6naCTM rrp11MeHeHM51 ~epMeHTOB, B TOM tJMCJie 11 B opraHMtJeCKOH XMMMM. TeM He 

MeHee, u:enhIH p51,r:i: x11M11qecK11x rrpou:eccoB, rrpMBO,r:i:51W:MX K rronyqemno 

OilTMqecKM aKTMBHbIX q:>M3MOJIOrMqecKM aKTMBHblX Bew:ecTB, IlOKa He MMeIOT 

aJibTepHaTMBHbIX rryTeH nonyqeHl151 C 11CI10Jlb30BaHMeM ,[J:OCTYIIHbIX ~epMeHTOB. B 

TO)Ke BpeM51 ,n:aHHbie rrpou:ecCbl OTJ1114aIOT M51rK11e ycJIOBl151 rrpoBe,n:eHM51, BblCOKa51 

3HaHTMOMepHa51 tJMCTOTa rronyqeHHbIX rrpo,n:yKTOB, He Bcer,n:a ,[J:OCTMraeMa51 B 

aCMMMeTPMqecKOM CMHTe3e. yqMTbIBa51 He,n:ocTaToqHYJO pa3pa6oTaHHOCTb 

,n:aHHoro HayqHoro HarrpaBJieHM51, MO)KHO CtJMTaTb, qTo MCCJie,n:oBaHM51 B 3TOH 

o6naCTM 51BJ151IOTC51 aKryaJibHblMU. 

CTpyKTypa u coJ];ep~aHue pa6oThI 

Peu:eH3MpyeMa51 ,n:11ccepTaU:M51 IlOCTpoeHa TPa.n:MU:MOHHbIM o6pa30M, COCTOMT 

113 BBe,n:eHl151, o63opa JIMTepaTypbI, o6cy)K,n:eHM51 pe3yJibTaTOB, 

3KCrrepMMeHTaJibHOH qacT11, BblBO,[J:OB 11 6116n11orpa~1111, a TaK)Ke rrpMJIO)KeHMH. 

Pa6oTa 113JIO)KeHa Ha 149 CTpaHMU:aX MaIIrnHOTIMCHOro TeKCTa, CIIMCOK 

U:MTMpyeMOH JIMTepaTypbI B~JIIOtJaeT 203 CCbIJIKM, B OCHOBHOM Ha pa60Tbl 

rrocne,n:HMX JieT c ,n:o6aBJieHMeM OT,[J:eJibHbIX KJiaCCMtJeCKMX, 6onee paHHMX 

rry6n11Kau:11n. 

Bo BBe)J,eHUU o6ocHOBaHa aKTyaJibHOCTb TeMbl MCCJie,n:oBaHM51, CTerreHb ee 

pa3pa6oTaHHOCTM, orrpe,n:eneHa u:enb pa6oThI, apryMeHTMpoBaHa ee HayqHa51 

HOBM3Ha, rrpaKTMtJecKa51 3HatJMMOCTb M Cq:>OpMyn11poBaHbl OCHOBHbie IIOJIO)KeHM51 

,n:11ccepTau:1111, BblHOCMMbie Ha 3aw:11Ty. 

B o63ope JiuTeparyph1 rro,n:po6Ho rrpe,n:cTasneHbI cse,n:eHl151 06 

MCIIOJTb30BaHMl1 Ha116onee ,[J:OCTYIIHbIX ~epMeHTOB ( JIMIIa3) B opraH11qecKOM 

Cl1HTe3e, paCCMOTpeHa 11X pOJib B 611onor11qecKMX CMCTeMax M Ba)KHeHIIIMe 

CBOHCTBa. ABTOp rro,n:po6Ho rrpoaHaJIM311pOBaJI MCIIOJib30BaHMe J1Mlla3 B peaKU:M51X 



CTepeoceJieKTIIBH0ro rII,n:p0JIII3a, 0- II N-a:U:IIJIIIpOBaHmI, B0CCTaH0BJieHmI, 

OKIICJieHmI II p5I,n:e ,n:pyrIIX ITpo:u:eccoB. KpoMe Toro, OT,n:eJihHO pacCM01J)eHa 

,n:eCI1MMeTpII3a:U:115I ITpOXI1paJibHhIX coe,n:11HeHIIH JII1ITa3aMII l1 ITPIIMephl 

ITp0Be,n:eHII5I cpepMeHTaTIIBHhIX peaK:U:IIH B MIIKpmKI1)]:K0CTHhIX 6IIopeaKTOpax. 

Xopornee 3HaHI1e aBT0p0M JIIITepaTyphl B ,n:aHHOH o6naCTII IT03B0JIIIJI0 norwrno 

o6'he)]:IIHI1Th MaTepIIan ITO 0CH0BHhIM pa3,n:eJiaM, K0T0pbie 0ITTIIMaJihH0 

C00TBeTCTBYIOT pa3,n:eJiaM ,n:IIccepTa:U:III1, II ITO TOH )Ke ITPWIIIHe JIIITepaTypHbIH 

o63op ITonyqIIJIC5I ,n:ocTaToqHo ITocne,n:oBaTeJihHhIM. Q63op, B03M0)KH0, ,n:a)Ke 

II3JIIIllIHe rro,n:po6eH, HO He,n:ocTaToqHo KpIITIIqeH, X0T5I, HeC0MHeHH0, ero 

CTPYKTypa o6nerqaeT qTeHIIe II o:u:eHKY OCHOBHOH rnaBbl )]:IICCepTa:U:IIII, II0M0raeT 

ITOH5ITh cpopMyn11poBaHI1e :u:enei1 l1CCJie,n:oBaHIIH aBTOpa, CTeITeHh HOBII3Hhl 

ITpe,n:naraeMbIX ITpaKTIIqecKIIX perneHIIH. B o63ope c6anaHCIIpOBaHO paCCM0TpeHbl 

KaK KJiaCcIIqecKIIe pa60Thl 6onee qeM ,n:eC5ITI1JieTHeH ,n:aBH0CTII, TaK II CBe)KIIe 

opIIrIIHaJihHbie pa60Thl no II3yqaeMoMy HarrpaBJieHIIIO. 

Ha 0CH0BaHIIII ITpe,n:cTaBJieHHhIX ,n:aHHhIX c,n:enaH 06ocHOBaHHhI_H BhIB0)]: 06 

IIMeIOIUIIXC5I B JIIITepaType ITOJIO)Kl1TeJibHhIX pe3yJihTaTax rrpIIMeHeHII5I JIIIIIa3 B 

ITOJiyqeHIIII IIOTeH:U:IIaJihHO <pII3IIOJIOrIIqecKII aKTIIBHhIX Bei:u:ecTB: l1cxo,n:5I II3 

::noro, ccpopMyJIIIpOBaHa u;eJib HCCJiep;oBaHHH: CIIHTe3 pa3pa6oTKa XIIMIIK0-

cpepMeHTaTMBHhIX rro,n:xo,n:oB K IT0JiyqeHMIO x11paJihHhIX <pII3l10JIOrl1qecKI1 

aKTMBHhIX opraH11qecKI1X l1 3JI~MeHT00praH11qecKI1X coe,n:11HeHI1H. ITp11 3T0M 

KJIIOqeBoe BHI1MaHI1e y,n:eJieH0 Cl1HTe3y Ba)KHeHllIMX Bei:u:ecTB, o6na,n:aIOJUI1X 

:u:eHHhIMI1 rrpOTI1BOTy6epeyne3HhIMI1 l1JII1 rrp0TI1B00IIYX0JieBbIMI1 CBOHCTBaMM. 

,[(JI5I )]:0CTI1)KeHI15I ITOCTaBJieHHOH :u:en11, aBT0p0M pernaJIMCh cne,n:yroi:u:11e 

OCHOBHhie 3ap;aqu: 

1) ITpe,n:JIO)Kl1Th IT0,n:xo,n: l1 rronyq11Tb 0T)]:eJibHhie 3HaHTI10MephI XJI0pHoro 

aHanora 6e,n:aKBMJIMHa. 

2) Pa3pa6oTaTh 11 ocyi:u:ecTBMTh XMMMKo-cpepMeHTaTMBHhIH Cl1HTe3 S,S-

3TaM6yTona. 

3) Ocyi:u:ecTBMTh cpepMeHTaTMBHoe BhI,n:eneH11e q11cToro S, S-cTepeoMepa 0K11c11 

MeTII0HIIHa. 



4) ITpe,z:i:nmKHTh H peaJIH30BaTh XHMHKO-<pepMeHTaTHBHhIM MeT0,[( rronyqeHH51 

S-5-F-,[(O<DA. 

5) CpaBHHTh XHMHKO-<pepMeHTaTHBHYIO CTpaTerHIO rronyqeHH51 C qncT0 

XHMWieCKHMH rro,z:i:xo,z:i:aMH K CHHTe3y u:eneBhIX coe,UHHeHHM, Bhl5IBHTh HX 

oco6eHHOCTeM H ycTaH0BHTh rrpeHMyw:ecTBa HCIT0Jih30BaHH51. 

HaH6oJiee HpKHe uayquo-npaKTH'leCKHe )],OCTH~eHHH pa60Thl 

rrpe,z:i:cTaBneHHOM IO<pp.HKOBhIM cne,z:i:y10w:ne: 

Pa3pa6oTaH xHMHKo-cpepMeHTaTHBHhIM crroco6 rronyqeHH.H S, S-:naM6yTona 

H3 HHTporrporraHa H ,z:i:pyrnx ,[(OCTYITHhIX coe,[(HHeHHM B pe3yJinTaTe 

IT5ITHCTa,[(HMHOro XHMHqecKoro rrpou:ecca C pacru;errneHHeM rrpOH3B0,[(HhIX 

pau:eMn11ec1<oro 2-aMHHo- l -6yTaHona Ha Kn10qeBoii cTa,z:i:nn c rroM0W:hIO PPL

JIHITa3hI. 

PeaJIH30BaH XHMHKO-<pepMeHTaTHBHhIH crroco6 rronyqeHH51 5-<pTOp-(S)

,[(HOKCH<peHHJianaHHHa H3 2-<pTop<peHOJia C HCI10Jih30BaHHeM THp03HH<p~_HOJIJIHa3hI 

Ha KJIJOqeBOM CTa,[(HH CHHTe3a 3HaHTH0MepH0 qncToro 3-<pTop-(S,)-THp03HHa. 

I1ocne,z:i:y10w:ee HHTpOBaHHe, BOCCTaHOBJieHHe H ,[(Ha30THpOBaHHe rrocne 

3aKn10qnTennHoro rn,z:i:ponn3a rrpnBeno K rronyqeHHIO u:eneBoro rrpo,z:i:yKTa. 

CTepeoceneKTHBHhIM au:nnnpoBaHHeM c ncrronh30BaHHeM PPL-nnrra3hI 

BhI,neneHhI qeThipe HH,[(HBH,nyanhHhIX cTepeoMepa xnopHoro aHanora 

6e,z:i:aKBHJIHHa. ITonyqeH IIIHpOKIJH Ha6op paCTB0pHMhIX coneii ,[(JI51 0,[(H0ro H3 

CTepeoMepoB. 

Pa3pa6oTaH yHHKaJihHhIH cTepeoceneKTHBHhIH MeTo,z:i: rronyqeHH.H (S,S)

,z:i:nacTepeoMepa OKHCH MeTHOHHHa C HCI10Jih30BaHHeM MeTHOHHH-y-JIHa3hI. 

Cne,z:i:yeT oco6o rro,z:i:11epKHYTh, qTo pa6oTa M0)KeT 6nITh BhIC0K0 ou:eHeHa KaK 

B rrnaHe ee rrpaKTHqecKOM 3HaqHMOCTH, TaK H C TeopeTnqecKOM TOqKH 3peHH51, qTo 

orrpe,z:i:en.HeTC51 pa3pa60TKOM HeH3BeCTHhIX paHee XHMHKO-<pepMeHTaTHBHhIX 

rrpeBpaw:eHHM c rrpnMeHeHHeM PPL-nHITa3hI, THp03HH<peHOJIJIHa3hI, MeTH0HHH-y

nna3hI, a TaK)Ke HMM06HJIH30BaHHOM JIHITa30M B H3 Candida Antarctica, 

pa3pa6oTKo:n 3KonorH'1HhIX crroco6oB rronyqeHH51 neKapcTBeHHoro rrperrapaTa 

3TaM6yTona H 5-q>Top-,[(O<DA. 



B 3KCITepHMeHTaJibHOH qacTH ,lIHCCepTaU:HH ITPHBO,l]JITC5I ,n.aHHbie, 

Heo6XO,lIHMbie ,lIJI5I aHaJIH3a H ITOHHMaHH5I ITOJiyqeHHbIX aBTOpOM pe3yJibTaTOB, a 

TaK)Ke ITpOBepKH 0:X ,lIOCTOBepHOCTH. ITpe,lICTaBJieHHbie B pa6oTe pe3yJibTaTbI 

ITOJiyqeHbl C HCITOJib30BaHHeM COBpeMeHHbIX q:rn3HKO-XHMHqecKHX MeTO,lIOB 

HCCJie,lIOBaHH.sI: 5IMP-, HK-, Y<f>-cITeKTpOCKOITHH, Macc-cITeKTpOMeTPHH BbICOKOro 

pa3peweHH.sI , peHTreHOCTPYKTypHoro aHaJIH3a, a TaK)Ke pe3yJihTaToB 3JieMeHTHoro 

aHaJIH3a. CTepeOXHMHqecKHe oco6eHHOCTH p5I,lla coe,lIHHeHHH ycTaHaBJIHBaJIH C 

HCITOJib30BaHHeM MeTO,lIOB B3)KX C HCITOJib30BaHHeM x0:paJibHbIX KOJIOHOK. 

OcHOBHOe C0JJ,epLKauue JJ,UCCepTaguouuoro UCCJieJJ,0B3HUH OTpa)KeHO B 12 

ITeqaTHbIX pa6oTax, B TOM qifCJie B 5 CTaTb5IX, BKmoqeHHbIX B Me)K,liyHapO,lIHbie 

6a31:,1 ,llaHHbIX ·(B TOM q0:cne, 4 cTaTbH B )KYPHaJiax H3 6enoro CITHCKa BAK), 2 

ITaTeHTax P<f> H 5 Te3Hcax ,lIOKJia,lIOB. 

TaKHM o6pa30M, Ha OCHOBaHHH aHaJIH3a TeKCTa pa60TbI H ITy6JIHKau:0:ii 

aBTOpa MO)KHO 3a5IBHTb, qTo u:eJib pa60Tbl, ccpopMyJIHpOBaHHa.sI B ITOCTaHOBOqHott 

qacTH, aBTOpOM ,lIOCTHrHyTa, a COITYTCTB)'IOII.J,He eii 3a,llaqH BbIIIOJIHeHbI. 

ITpe,lICTaBJieHHbie B pa6oTe HayqHI,Ie ITOJIO)KeHH5I, BbIBO,llbI H peKOMeH,liaU:HH 

5IBJI5IIOTC5I o6ocHoBaHHbIMH. J:I:0:ccepTaU:H.sI IOcpp.sIKOBa B.siqecnaBa CepreeBHqa . 
COOTBeTCTByeT ITaCITOpTy CITeU:HaJibHOCTH 1.4.3 

ABTopecp~paT 0: ITy6JIHKaU:HH ITOJIHOCTbIO OTpa)KaIOT CO,llep)KaHHe ,lIHCcepTaqHH. 

TeM He MeHee, ITO ,lIHCcepTaU:HH MoryT 6bITb C,lieJiaHbI HeK0T0pbie qaCTHhie 

1. B JIHTepaTypHOM o63ope 60JiblIIOH o6oeM 3aHHMaeT 3aKJIIOqeHHe, KOTOpoe 

He,lIOCTaToqHo qeTKO CB.sI3aHO C OCHOBHbIMH 3a,llaqaMH pa60TbI. 

2. 0TCYTCTBYIOT ,llaHHbie ITO OITT0:qecK0My BpaII.J,eHHIO ,lIJI5I CTepeoMepoB 20a H 

206. 

3. IJoqeMy ,lIJI5I pacII.J,eITJieHH5I ITpe,lIIIIeCTBeHHHKa 3TaM6yTOJia aBTOp He 

HCITOJib30BaJI HaH6onee ITOITYJI5IpHbltt, ,lIOCTYITHbIH HMM06HJIH30BaHHbIH 

cpepMeHT - CAL B? 

B u:eJIOM, HeCMOTp5I Ha OTMeqeHHbie 3aMeqaHH5I, ,lIHCCepTaU:H5I 

ITpe,lICTaBJI5IeT co6oii 3aBepweHH)'10 HayqHO-HCCJie,lIOBaTeJibCK)'IO pa6oTy Ha 



r- , 

aKTYaJihHYIO TeMy pa3pa6oTKl1 Xl1Ml1KO-cpepMeHTaTl1BHhIX rryTeH ITOJiyqeHl15I 

(p113110JIOr11qecK11 aKTl1BHhIX coe,[l.11HeHl1H. 

3Tl1 3aMeqaHl15I He BJil15IIOT Ha o6w;ee ITOJIO)Kl1TeJihHOe BrreqaTJieH11e OT 

,[l.l1CCepTau:110HHOH pa60Thl 11 He 3aTpar11BaIOT ee OCHOBHhie ITOJIO)KeHl15I 11 BhIBO,lJ.hI. 

Pe3yJihTaThl rrpoBe,[l.eHHOro 11 BhIITOJIHeHHOro Ha COBpeMeHHOM ypoBHe B. C. 

IOcpp5IKOBhIM 11CCJie,[I.OBaHl15I 3acJiy)K11BaIOT OTJil1qHoH ou:eHKl1. Pe3yJihTaTbI 

11CCJie,[I.0BaHl15I, 6e3yCJIOBHO, HaH,[I.YT rrp11MeHeH11e B MHOroq11cJieHHOH cpe,[1.C 

x11M11KOB opraH11qecKoro 11 611ox11M11qecKoro rrpocp11JI5I, c ,[1.11ccepTau:11ei1 

u:enecoo6pa3HO 03HaKOMl1Th 11HcT11TyTh1: MOX PAH, I1O<l>X 11M. A.E. Ap6y3oBa, 

HI1OX CO P AH 11 ,[1.pyr11e. 

ITo aKTYaJihHOCTl1, HOBl13He, ypoBHIO peweHl15I Hayt-rnoif 3a,lJ.aY11 , 

rrpaKT11qecKOH 3Haq11M0CTl1 rroJiyqeHHhIX pe3yJihTaTOB ,[l.l1CCepTau:110HHa5I pa6oTa 

IOcpp5IKOBa B.C. 0TBeYaeT BCeM Tpe6oBaHl15IM pa3,lJ.eJia 2 «IToJIO)KeH115I o rrop5I,[1.Ke 

rrp11cy)K,[l.eHl15I yqeHbIX CTerreHeH B cpe,[1.epaJibHOM rocy,[1.apcTBeHHOM 6IO,[l.)KeTHOM 

o6pa30BaTeJihHOM yqpe)K,lJ.eHl111 BhICWero o6pa30BaH1rn «POCCl1HCKl1H Xl1Ml1KO

TeXHOJIOrMqecKMH YHMBepCHTeT 11MeHM )];.I1. MeH,[l.eJieeBa», y°TBep)K,[1.eHHOro 

rrpHKa30M 11.0. peKTopa PXTY 11M. )];.I1. MeH,n;eneeBa NQ 1030)]; OT 14.09.2023 r., a 

ee aBTOp, l0cpp51KOB 851Yecna R C e p ree R"1 4 . 1acn y >1o rnacT 11 r11 c: ··,K: 1c 111 rn : 11 c 11 0 11 

CTerreHH KaH,[1.11,lJ.aTa Xl1Ml14eCKl1X HayK no cneu:11aJibHOCTl1 l .4.3. - OpraHH4eCKa 51 

Xl1Ml15I. 

OT3hIB Ha ,lJ.11CCepTaLU10HHYIO pa6oTy 1-1 3BTOpecpepaT paccM0Tpe Hhl. 

o6cy)K,lJ.eHhI 11 YTBep)K,[1.eHhI Ha 3ace,lJ.aH1111 ceKu:1111 OpraH11qecKoif x11M1111 YqeHoro 

CoBeTa I1HXC PAH 30.04.2025 ro,lJ.a, rrpoTOKOJI NQl. 

30.04.2025 

3aBe,n;y10w;11i1 Jia6opaTop11ei1 opraH11YecKoro KaTan113a I1HXC P AH 

,[I.OKTop x11M11qecK11x HayK ~ AcaqeHKO A.Cl>. 

CBe,[l.eHl15I O C0CTaBMTeJie OT3bIBa: 
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MocKBa, yn. BaB11J10Ba, ,n:. 58K2, KB. 130, Ten.:+79253806186, a,n:pec 3JleKTpOHHOH 

rro-Y:ThI: aasachenko@ips.ac.ru, Ha11MeH0BaH11e opraHM3au;1111 <l>e,n:epanhHOe 

rocy,n:apcTBeHH0e 610,n:)l(eTHOe y-qpe)l(,n:emrn HayKM HHcTMTYT Heq>TeXMMM-Y:eCKoro 

cMHTe3a MM. A.B. Torr-Y:MeBa Pocc11iicKoii aKa,n:eMMM HayK (I1HXC PAH), 

JJ:0Jl)l(H0CTh: 3aBe,n:yIOII(MH na6opaTop11eii 
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