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OT3hIB 

ml>H .... H3JIhHOrO OnnOHeHT3 H3 )1.HCCepT3 ....HOHHYIO p360ry BHHHHKOBOH AHHM 

HHKOJI3eBHhi "CHHTe3 3H3JIOrOB 63KTepH3JIhHOrO YH)1.eK3npeHHJI<JlOC<Jl3T3 H 

YH)1.eK3npeHHJI)1.H<JlOC<Jl3TC3X3POB", npe)1.CT3BJIeHHYIO H3 COHCK3HHe yqeHOH 

CTeneHH K3H)1.H)1.3T3 XHMUlJeCKHX HayK n o Cne.... H3JIhHOCTSIM 02.00.03 
Opr3HHQeCK3S1 XHMHSI 

)..(l1ccepTalI,110HHa51 pa60Ta A.H. B HHHHKOBOM rrOCB5ImeHa pa:3pa60TKe 11 

OrrTI1MlBalI,1111 MeTO,[(OB CI1HTe3a HOBbIX aHarrorOB 6aKTepl1arrbHbIX 

YH'[(eKarrpeHI1JIcpoccpaTOB (Y<DOC) 11 YH'[(eKanpeHI1JI,[(l1cpoccpaTcaxapoB (Y)..(<DC), 

co,[(ep)KamI1X Ha (0-KOHlI,e JIl1rrl1'[(HoM lI,errl1 cpJIyopecueHTHble 11 XPOMOcpopHble 

rpyrrrrbI aTOMOB, a TaK)Ke TeCTl1pOBaHI1IO I1X 611oJIOrl1qeCKOM aKTI1BHOCTI1 Ha 

Mo,[(eJII1 C60PKI1 O-aHTl1reHOB p5l,[(a rpaMoTpl1uaTeJIbHbIX 6aKTepl1H:. 

BocTpe6oBaHHocTb TaKoro po,[(a coe,[(I1HeHI1H: cOBeprneHHo OqeBI1,[(Ha 11 

CJIe,[(YIOm I1M. ITpe)K'[(e Bcero, CJIe,[(yeT CKa:3aTb, 

KJIeTKI1, B QaCTHOCTI1 rJII1KOrrpOTeI1HOB, rrerrTI1,[(orJII1KaHa, JIl1rrorroJIl1caXapl1,[(oB, 

KarrcYJIbHbIX rroJIl1caXapl1,[(oB 11 BHeKJIeTOQHbIX reTepOrrOJIl1caXapl1,[(oB. Ba)KHa51 

pOJIb 3TI1X rrOJII1MepOB B CJIO)KHbIX Me)KKJIeTOQHbIX B3aI1Mo,[(eMCTBI151X 11 

Cl1rHarrbHblX rrpolI,eccax orrpe,[(eJI5IeT I1HTepec I1CCJIe,[(oBaTeJIeM K 113YlleHI1IO 

MeXaHI13MOBI1X 6110CI1HTe3a, rrol1cKY HOBbIX aHTI16aKTepl1arrbHbIX rrperrapaToB, 

I1Hrl1611pYIOml1X TOT I1JII1 I1HOH: 3Tarr B 6110CI1HTe3e rrOJIl1caXapl1,[(OB, KOTopble, B 

CBOIO OQepe,[(b, 51BJI5IIOTC5I cpaKTOpaMI1 rraToreHHOCTI1 MHOrl1X MI1KpOOpraHI13MOB 11 

06eCrrelll1BaIOT I1X I1MMYHOJIOrl1QeCKl1e peaKlI,I1I1. DOJIee Toro, YllaCTl1e 

1130rrpeH0I1,[(OB B rrOCTpaHCJI5IUI10HHOH: MO'[(l1cpI1KalI,1111 6eJIKOB (rrpeHI1JIl1pOBaHI1I1) 

paCTI1TeJIbHOrO 11 )KI1BOTHOro rrp0I1CXO)K,[(eHI151, rrpe,[(CTaBJI5IeT I1HTepec ,[(JI5I 

I1CCJIe,[(OBaHI151 MOJIeKYJI5IpHbIX MeXaHI13MOB rrpOJIl1cpepaUl111 KJIeTOK 11 rrOI1CKY 

rrYTeH: I1HrI16I1pOBaHI151 3Toro rrpouecca B paKOBbIX KJIeTKax. CJIe,[(yeT TaK)Ke 

rrO,[(QepKHYTb, QTO BbI,[(eJIeHl1e rrOJIl1rrpeHI1JIcpoccpaTOB 113 rrpl1pO,[(HbIX I1CTOQHI1KOB 

3aTpY,[(HeHO BCJIe,[(CTBl1e CJIO)KHOCTI1 11 Tpy,[(oeMKOCTI1 rrpouecca, a TaK)Ke HI13KOH: 

I1X KOHueHTpaUI1I1. K rrpel1MymecTBaM I1CrrOJIb30BaHI151 CI1HTeTI1QeCKI1X 

http:02.00.03


<pllyopeC[(I1pYIOIlI.I1X aHaJIOrOB Y<l>OC I1 Y,[(<l>C Clle)],yeT OTHeCTI1: B03MO)J(HOCTb 

I136e)J(aTb rrpI1MeHeHI151 )],OpOrOCT05lIlI.I1X pa)l,I10aKTI1BHbIX )l,OHOPOB rllI1K03I1llbHbIX 

OCTaTKOB )l,ll51 )l,eTeK[(I1I1 rrpO)l,YKTOB 6I10XI1MI1~eCKI1X peaK[(I1H C I1X ~aCTI1eM, 

B03MO)J(HOCTb rrpI1MeHeHI151 <pllyopeC[(eHTHOH MHKpOCKOrrI1I1 )],ll51 peWeHI151 [(elloro 

crreKTpa <pYH)l,aMeHTaJIbHbIX 3a,n:a~, a TaIOKe llOBblWeHI1e QYBCTBI1TellbHOCTI1 

)l,eTeKTI1pOBaHI151 3TI1X COe)l,I1HeHI1H I1 I1X np0I13BO)l,HbIX. 

B CB5I3I1 co CKa3aHHbIM Bblwe a6COllIOTHO 060CHOBaHHbIMI1 rrpe)l,CTaBll5lIOTC5I 

[(ellI1 I1 3a)l,a~I1 npe)l,rrpI1H5ITOrO A.H. BI1HHI1KOBOH I1CClle)l,OBaHI151 - CI1HTe3 I1 

aHaJII13 6I10ll0rI1~eCKOH aKTI1BHOCTI1 HOBbIX <pllyopeC[(I1pYIOIlI.I1X aHaJIOrOB 

YH)l,eKarrpeHI1ll<pOC<paTOB I1 YH)l,eKarrpeHI1ll)l,I1<poc<paTcaxapOB. 

,[(I1CCepTa[(I151 A.H. BI1HHI1KOBOH HanI1CaHa Ha 98 CTpaHI1[(aX TeKCTa, 

COCTOI1T I13 pa3)l,ellOB: "BBe)],eHI1e", "0630P llI1TepaTYPbI", "06cY)J()l,eHI1e 

pe3YllbTaToB", "3KCnepI1MeHTaJIbHM ~acTb", "BbIBO)l,bI". CnI1COK llI1TepaTypbI 

BKllIO~aeT 124 I1CTO~HI1Ka. ,[(I1CCepTa[(I151 I1llllIOCTpI1pOBaHa MHOrO~I1ClleHHbIMI1 

CXeMaMI1 I1 5 pI1cYHKaMI1, KOTopble )l,eMoHcTpI1PyIOT 60llbWOH 06'beM 

aHaJII1TI1~eCKOH I1 3KCrrepI1MeHTaJIbHOH pa60TbI. 

Bo BBe)l,eHI1I1, MO)J(eT 6bITb B I13llI1WHe c)J(aToH <popMe, I13llO)J(eHbI 

rrpe)],noCbInKI1 I1 [(ellI1 I1CClle)l,OBaHI15I, KOTopble rro CBoeH 3Ha~I1MOCTI1 6e3yclloBHO 

cooTBeTcTBYIOT ypOBHIO I1CClle)]'oBaHI1H KaH)l,I1)l,aTCKOH )l,I1CCepTall,I1I1, 060cHoBaHa 

aKTYaJIbHOCTb , pa60TbI, a TaK)J(e OTMe~eHa ee HOBI13Ha. B aBTope<pepaTe 3TOT 

np06ell BocnOllHeH. 

B 0630pe llI1TepaTypbI (26 cTpaHI1[( TeKcTa) A.H. BI1HHI1KOBOH 

06CT05lTellbHO rrpOaHaJII13I1pOBaH )l,OcTyrrHbIH Ha CerO)l,H5IWHI1H )l,eHb MaTepI1aJI, 

KaCaIOIlI.I1HC5I nO)l,XO)l,OB I1 MeTO)l,OB CHHTe3a I130rrpeH0I1)l,OB, co)],ep)J(aIlI.I1x 

<pllyopeC[(eHTHble, xPOM0<p0pHble I1 <poToaKTI1BI1pyeMble MeTKI1. ,[(eTaJIbHO 

paccMoTpeHo CTpOeHI1e I130npeH0I1)l,OB, CBoHcTBa I1 pa3llI1~Hble acneKTbI I1X 

rrpI1MeHeHI151 )l,ll51 I13~eHI151 <PYHK[(I1H rllI1K03I1llTpaHc<pepa3, npeHI1llHpOBaHI151 

6ellKoB, I13y~eHI151 cy6cTpaT-<pepMeHTHblx KOMIllleKCOB KaK in vitro, TaK I1 in vivo 

MeTO)l,aMI1 <pllyopeC[(eHTHOro pe30HaHcHoro rrepeHoca 3HeprmI, <poTopeaKTI1BHOrO 



30H,lJ,HpOBamUI. B u:enOM, 0630p OTpa)l(aeT COBpeMeHHOe COCT05IHHe np06neMbI H 

CBH,lJ,eTenbcTByeT 0 nmpOKOM 3PY,lJ,HU:HH aBTOpa B ,lJ,aHHOM 06naCTH HCCne,lJ,OBaHHM. 

Pe3ynbTaTbI C06CTBeHHbIX HCCne,lJ,OBaHHM aBTOpa H HX o6CY)l(,lJ,eHHe 

l1pe,lJ,CTaBneHbI Ha 21 cTpaHHu:ax TeKCTa. 

Ha nepBoM 3Tane pa60TbI Ha OCROBe MopanpeHona npOBe,lJ,eH 

( BOCbMHCTa,lJ,HMHbIM CHHTe3 H30npeHOH,lJ,HOrO aHanora 6aKTepHanbHoro Y <I>OC, 

CO,lJ,ep)l(aI.ll,ero <peHOKcHrpynny Ha CO-KOHu:e onHrOH30npeHOBOM u:enH. CTPYKTypbI 

npOMe)l(YTOqHbIX H KOHeqHOrO npO,lJ,yKTa - <peHOKCHMopanpeHHn<pOC<paTa­

nO,lJ,TBep)l(,lJ,eHbI ,lJ,aHHbIMH cneKTpOB .5IM:P, HK H ESI. Cnoco6HOCTb 110nyqeHHOrO 

cnY)l(HTb aKu:enTopOM rnHK03HnbHbIX OCTaTKOB 

l1pO,lJ,eMOHCTpHpOBaHa B peaKU:HH HHHU:HHpOBaHl-uI C60pKH nOBTOp5IIOI.lI,HXC5I 

3BeHbeB O-aHTHreHOB, KaTanH3HpyeMoM aCCOU:HHpOBaHHOM C MeM6paHaMH 

UDPGlcNAc: nonHnpeHHn<poc<paT-GlcNAc-<p0c<p0TpaHc<pepaJoM H3 ,lJ,Byx 

6aKTepHM - Salmonella arizona 0:59 H Aeromonas hydrophila AH-1. HeCMOTp5I 

Ha ,lJ,ByxKpaTHoe CHH)l(eHHe aKu:enTopHoM aKTHBHOCTH y 

cpeHoKcHMopanpeHHncpoc<paTa no cpaBHeHHIO C MopanpeHHncpoc<paToM, ero 

Hcnonb30BaHHe n03BOn5IeT Bb15IBneHHe np0,lJ,YKTOB 6HocHHTeTHqeCKHX peaKU:HM no 

cneU:H<pHqeCKoMY nOrnOI.ll,eHHIO apOMaTHqeCKOrO 5I,lJ,pa B Y<I>-o6nacTH. 

Ha cne,lJ,YlOllI,eM 3Tane 6bIIT npOBe,lJ,eH CHHTe3 cepHH HOBbIX 

<pnyopecu:eHTHblx HeH3011peHOH,lJ,HbIX aHanorOB Y<I>OC 11-[(9'­

aHTpau:eHHnKap6oHHn)aMHHo]YH,lJ,eU:Hn<poc<paTa H 11-[(9'­

aHTpau:eHHn )MeToKcH ]YH,lJ,eU:Hncpoc<paTa, - cTpoeHHe KOTOPbIX nO,lJ,TBep)l(,lJ,eHO 

,lJ,aHHbIMH 5IMP H Macc-cneKTpoMeTPHH. B 3TOM )l(e qaCTH pa60TbI nOKaJaHO, q,TO 

cHHTe3HpoBaHHble COe,lJ,HHeHH5I MoryT BblcTynaTb B KaqeCTBe aKu:enTopoB 

ranaKTo3Hn<poc<paTHoro OCTaTKa UDP-Gal B peaKU:HH C yqaCTHeM 

ranaKTo3Hncpoc<poTpaHc<pepaJbI Gal-T H3 Salmonella newport. 

J10rHqeCKHM npO,lJ,On)l(eHHeM pa60TbI CTano nonyqeHHe HeH30npeHOH,lJ,HbIX 

aHanorOB YH,lJ,eKanpeHHn,lJ,H<poc<paTcaxapoB, CO,lJ,ep)l(aI.ll,HX <pnyopo<popHble 

rpynnbI. Ba)l(HbIM pe3ynbTaToM pa60TbI 5IBn5IeTC5I ,lJ,eMOHCTpaU:H5I aKu:enTopHoH 

aKTHBHOCTH CHHTe3HpOBaHHbIX pi {11-[(9' -aHTpau:eHHn)MeToKcH]YH,lJ,eU:Hn }-p2-(u­



D-raJIaKTOnI1pOH03I1JI),[(I1cpOCcpaTa 11 pI { 11-[(9' -aHTpal(eHI1JI)MeTOKCI1] YH,[(el(I-W }­

p2-(2-al(eTOMI1,[(o-2,[(e30KCI1-u-D- raJIaKTOnI1pOH03I1JI ),[(I1cpoccpaTa B peaKl(I151X, 

KaTaJII13I1pyeMhlx P51,[(OM rJII1K03I1JITpaHccpep8.3 6I10CI1HTe3a JII1nonoJII1caXapI1,[(oB 

rpaMOTpI1l(aTeJIhHhIX 6aKTepl1li C 06pa30BaHHeM l(eJIeBhIX rrpo,[(YKTOB. 

06p8.30BaHI1e rrOCJIe,[(HI1X TaK)J(e nO,[(TBep)J(,[(eHo 3KCrrepI1MeHTaJIhHo. 

3aBepwaeT p8.3,[(eJI I1CCJIe,[(OBaHI1e rro BJII151HI1lO pa3MepoB JII1rrocpHJIhHOM 

qaCTH HeH30npeHoH,[(HhIX aHaJIOrOB YH,[(eKarrpeHI1JI'[(HcpoccpaTraJIaKT03hI Ha I1X 

aKl(errTOpHhle CBoMcTBa. )J,JI51 peaJIH3aijHH 3TOM qaCTH pa60ThI aBTopoM 

cHHTe3HpoBaHhI qeThlpe HOBhIX cpJIyopeCl(eHTHhlx aHaJIOra 

YH,[(eKarrpeHHJI'[(HcpoccpaTraJIaKT03hI, cTPoeHHe KOTOPhIX rro,[(TBep)J(,[(eHo 5Hv1P­

cneKTpocKonHeM. Crroco6HoCTh rrOJIyqeHHhlx coe,[(HHeHHH CJIY)J(HTh cy6cTpaTaMI1­

aKl(errTOpaMH rJII1K03HJIhHhIX OCTaTKOB rro,[(TBep)J(,[(eHa B 3KcnepHMeHTax C 

MaHH03HJITpaHccpep8.30M Salmonella newport npI1 HCrrOJIh30BaHHH B KaqeCTBe 

4 
,[(OHOPOB OCTaTKOB MaHH03hI KaK pa'[(HoaKTHBHoM GDF-C C]Man, TaK 11 

HeMeqeHHOM GDF-Man. B pe3YJIhTaTe rrOKa3aHO, qTO HaH60JIee BhICOKOH 

aKTHBHOCThIO o6JIa,[(aeT coe,[(I1HeHHe C 60JIee rrpOT51)J(eHHhIM JII1nH,[(HhIM 

cpparMeHToM. 

B 3KcrrepHMeHTaJIhHOH qaCTH pa60ThI B cpopMe, ,[(ocTaTOqHOH ,[(JI51 HX 

BocrrpoH3Be,[(eHH51, ,[(aeTC5l ,[(eTaJIhHOe orrHcaHHe HCrrOJIh30BaHHhlX aBTopoM 

MeTO,[(OB CI1HTe3a, OqI1CTKH 6aKTepI1aJIhHhIX aHaJIOrOB Y<1>OC H Y)J,<1>C H 

YCTaHOBJIeHH51 HX CTpOeHI15l C HCrrOJIh30BaHHeM WI1pOKOrO apCeHaJIa 

cOBpeMeHHhlx CPI13HKO-XHMHqeCKHX MeTO,[(OB CH H l3C 5IMP-crreKTpOCKOrrI151, 

Macc-cneKTPoMeTpH51 BhlCOKoro p8.3peWeHH51), qTO CBH,[(eTeJIhCTByeT 0 BhICOKOM 

ypOBHe 3KcrrepHMeHTaJIhHOM pa60ThI. B 3TOM )J(e p8.3,[(eJIe aBTOp onHChIBaeT 

MeTO,[(HqeCKHe rrO,[(XO,[(hI ,[(JI51 TeCTHpOBaHR51 6HOJIOrHqeCKOH aKTHBHOCTH 

rrOJIyqeHHhIX coe,[(HHeHHH, a TaK)J(e CTPYKTypHoro aHaJIH3a npO,[(YKTOB 

6HOXHMHqeCKHX peaKl(I1H. CJIe,[(yeT no,[(qepKHyTh, qTO BhI60p MeTO,[(OB H 

nO,[(XO,[(OB npe,[(CTaBJI5leTC51 OrrTHMaJIhHhIM ,[(JI51 peaJIH3al(HH nOCTaBJIeHHhIX 3a.n:aq 11 

He OCTaBJI51eT COMHeHH5l B ,[(OCTOBepHOCTH rrOJIyqeHHhIX pe3YJIhTaTOB. 



B paCCMaTpI1BaeMOM .IJ:I1CCepTaUI1I1 BCTpeLIaeTC~ P~.IJ: HeTOLIHOCTeM. TaK, 

Hanpl1Mep, ynoM~HYTbIM aBTOpOM nlTaMM E. coli BL21 (cTp. 43) He MO)l(eT 6bITb 

I1CnOJIb30BaH .IJ:JI~ 3KCnpeCCl1l1 wbdN 11 wbwC, nOCKOJIbKY He CO.IJ:eP)l(I1T B reHOMe 

reHa, KO.IJ:l1pYJOIll.ero PHK-nOJIMMepa3Y <para T7, KOTopa~ BbICOKO cneumpWIHa no 

OTHOllIeHI1JO K CBoeMY npOMOTOpy , no.IJ: KOHT])oneM KOToporo 11 KJIOHI1POBaJIl1 

COOTBeTCTBYJOIll.l1e reHbI. I10-BI1.IJ:I1MOMY, aBTOp I1MeJI B BI1.IJ:Y nnaMM E. coli 

BL21 (DE3) I1JII1 ero aHaJIOrl1. HeJIb3~ KJIOHl1pOBaTb ~epMeHTbI 11 6aKTepl1l1 (CTp. 

43,53). B KOHue rJIaBbI 4 pa3.IJ:eJIa «06cY)I(.IJ:eHl1e pe3YJIbTaToB» (CTp. 51), Ha MOM 

B3rn~.IJ:, He XBaTaeT 3aKJIJOLIeHI1~ . XOTenOCb 6bI Blf.IJ:eTb B TeKCTe .IJ:I1CCepTaUI1I1 

l1HTepnpeTaUl1JO .IJ:aHHbIX no BjJl1~Hl1JO pa3MepOB JIl1nO~l1JIbHOM LIaCTI1 

He1130npeH0l1.IJ:HbIX aHaJIOrOB YH.IJ:eKanpeHl1JI.IJ:11<poc<paTraJIaKT03bI Ha l1X 

aKuenTopHble CBoMCTBa. BCTpeLIaJOTC~ oneLIaTKl1. OTMeLIeHHble He.IJ:OCTaTKl1 He 

CHl1)1(aJOT ueHHOCTb nonYlJeHHbIX pe3YJIbTaTOB 11 HOC~T peKOMeH.IJ:aTeJIbHbIM 

xapaKTep. 

Pe3YJIbTaTbI .IJ:I1CCepTaUI10HHOM pa60TbI ony6JIl1KOBaHbI B Bl1.IJ:e 3-x CTaTeM B 

npeCTl1)1(HbIX 3apy6e)l(HbIX )l(ypHaJIaX 11 3-x CTaTeM B pe<pepl1pyeMblx 

OTeLIeCTBeHHbIX )l(ypHaJIax. MaTepl1aJIbI pa60TbI .IJ:OJIO)l(eHbI aBTopOM Ha Tpex 

Me)l(.IJ:YHap0.IJ:HbIX 11 .IJ:Byx BCepOCCl1MCKI1X KOH<pepeHUl1~X. Pa60Ta HeO.IJ:HOKpaTHO 

nO.IJ:.IJ:ep)l(l1BaJIaCb rpaHTaMl1 P<1><1>I1. 

I10JIYlJeHHble B XO.IJ:e BbITIOJIHeHl1~ .IJ:l1CCepTaU110HHOM pa60TbI .IJ:aHHble, 

HeCOMHeHHO, ~BJI~JOTC~ np110pl1TeTHbIMl1. Cl1HTe311pOBaHHble ~YHKUI10HaJIbHO 

aKTl1BHble COe.IJ:l1HeHl1~ 11 pa3pa60TaHHble MeTO.IJ:l1lJeCKl1e n0.IJ:XO.IJ:bI MoryT 6bITb 

ycnelliHo l1CnOJIb30BaHbI B HaYlJHbIX yqpe)l(.IJ:eHl1~X Xl1Ml1LIeCKOro, 

6110JIOrl1LIeCKOro 11 Me.IJ:I1Ul1HCKOrO npO~l1JI~, npOBOMIll.l1X pa60TbI B 06JIaCTl1 

6110TeXHOJIOrl1l1, 6110Xl1Ml111 ~epMeHTaTl1BHbIX Cl1CTeM 6110Cl1HTe3a Pa3J1I1LIHbIX 

KJIaCCOB rJIl1KOKOHbJOraTOB. 

I10.IJ:BOM I1TOr CKa3aHHOMY, CJIe.IJ:yeT C.IJ:eJIaTb BbIBO.IJ: 0 TOM, LITO 

.IJ:l1CCepTaUI10HHa~ pa60Ta A.H. Bl1HHl1KOBOM ~B.11~eTC~ 3aKoHLIeHHoM HaYlJHO­

KBaJIl1<pl1KaUI10HHOM pa60TOM, BbITIOJIHeHHOM Ha BbICOKOM MeTO.IJ:I1LIeCKOM 11 

TeOpeTI1LIeCKOM ypoBHe. BbIBO.IJ:bI, C.IJ:eJIaHHble B pa60Te, nO.IJ:TBep)l(.IJ:eHhI 

http:BbIBO.IJ
http:B3rn~.IJ


3KCnepI1MeHTaJIbHO. ABTopecpepaT n OJ1HOCTbJO OTPa)l(aeT 

,n11CCepTaIJ,l1l1. 

Ha OCHOBaHl111 113J10)l(eHHOrO MO)l(HO 3aKJ1l0 ql1Tb, qTO no aKTYaJIbHOCTI1 

3a,naQ npOBe,neHHoro I1CCJ1e,nOBaHI15I, TeOpeTWIeCKOH iii npaKTI1QeCKOM 3HaQl1MOCTl1 

nOJ1YQeHHbIX pe3YJ1bTaTOB ,nI1CCepTaIJ,HOHHa5I pa60Ta A.H . BI1HHHKOBOM "CI1HTe3 

aHaJIOrOB 6aKTepl1aJIbHOrO 

YH,neKanpeHI1J1,nl1cpoccpaTcaxapOB" COOTBeTcTByeT Tpe6oBaHI15IM BAK P<D, 

npe,nb5IBJ15IeMbIM K KaH,nI1,naTCKHM ,nI1CCepTaIJ,I15IM (n. 9 «IT0J10)l(eHI15I 0 nOp5I,nKe 

yqeHbIx CTeneHeM», 

TIpaBI1TeJ1bCTBa P<D OT 24 CeHT5I6p5I 2013 r. N2 842), a ee aBTOp, BI1HHI1KOBa AHHa 

Hl1.KOJ1aeBHa, HeCOMHeHHO 3aCJ1Y)l(l1.BaeT npl1.cY)l(,neHH5I l1.CKOMOM CTeneHl1. 

KaH,nl1.,naTa Xl1.Ml1.QeCKl1.X HayK no CneIJ,l1.aJIbHOCTl1. 02.00.03 - OpraHl1.QeCKa5I 

XI1MI151. 

<D.H.O. COCTaBI1TeJ15I: HBaWI1Ha TaTb5IHa BJ1a,nI1Ml1pOBHa 

TIOQTOBbIM a,npec: 	 142290 ITymI1HO, MOcKOBCKa5I 

06J1aCTb, I1pocneKT HaYKI1, ,n. 5 
8( 4967)318690 


i vashina@ibpm.pushchino.m 

Hal1MeHOBaHl1e OpraHI13aIJ,l1l1: 

)J,OJ1)l(HOCTb: 

<DrEYH HHCTI1TYT 6110Xl1Ml1l1 11 

CPH3H0J10rl1l1 MI1KpOOpraHI13MOBI1M. 

r.K. CKp5I6I1Ha PAR 


CTapWI1H HaYQHbIM COTpy,nHI1K, K.6.H. 


T.A. PeWeTI1J10Ba 
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