
CTEHOrPAMMA 

3aCe,[(aHIDI ,[(HCCepTaUHOHHOrO COBeTa .a 003.049.01 

Ha 6roe <l>fEYH HoBocH6Hpc!Glli HHCTHT)'T opraHW:IeCKOH XHMHH HM. H.H. Bopo)l(UoBa 

CH6HpcKoro OT,[(eJieHIDI PoccHHCKOH aKa,[(eMHH Ha)'K 

r . HoBocH6HpcK 18 ceHnr6pS1 2020 r. 

3AIIJ;I1T A ,[(MCCEPT AW111: 

MJia.znnHM Hayq:HbiM coTpy.[(HHKOM J1a6opaTOpHH Me,[(HUHHCKOH XHMHH <l>e.[(epanbHoro 

rocy.[(apcTBeHHoro 6IO,[()I(eTHoro yqpe)l(,[(eHHSI HaYKH HoBOCH6HpcKoro HHCTHT)'Ta 

opraHlflleCKOH XHMHH HM. H.H. Bopo)l(UoBa CH6HpcKoro OT,[(eJieHIDI PoccHiicKoii aKa,[(eMHH 

Ha)'K 1.JepeMHbiX KHpHJIJia llaBJIOBW:Ia Ha TeMy: «CHHTe3 reTepOUHKJIW:IecKHX rrpoH3BO)lHbiX 

IIpHpO,[(HbiX H CHHTeTWieCK.HX aHTpaHHJiaTOB Ha OCHOBe aJIKHHOHOB, IIOJiyqeHHbiX B YCJIOBIDIX 

MeTaJIJIOKOMIIJieKCHOro KaTaJIH3a», rrpe,[(CTaBJieHHOH Ha COHCKaHHe yqeHOH CTeiieHH KaH,[(H,[(aTa 

XHMH:qecKHX Ha)'K IIO CIIeUHaJibHOCTH 02.00.03 - opraHWieCKM XHMHSI. 

Hayq:Hblli p)'KOBO,[(HTeJib: ,[(.X.H., rrpo4>. lllyJibn: 3.3. 

O<PHUHaJibHbie orrrroHeHTbi: 

rJIYmKOB BJia}J;HMHp AJieKC3H,l1;pOBH1f, P<l>, ,[(OKTOp XHMHqecK.HX Ha)'K, ,[(OU:eHT, CTapmHH 

HayqHbrH COTpy.[(HHK Jia6opaTOpHH 6HOJIOrW:IeCKH aKTHBHbiX COe,[(HHeHHH, J1HCTHT)'T 

TeXHlflleCKOH XHMHH YpO P AH (IilTX YpO P AH) - <!>HJIHaJI <l>e.[(epanbHoro rocy.[(apcTBeHHoro 

6IO,[()I(eTHoro yqpe)l(.[(eHIDI HaYJ<H IIepMcKoro <Pe,[(epaJibHoro HCCJie,[(oBaTeJibcKoro ueHTpa YpO 

PAH. 

llpuxo}J;bKO Cepreii: AneKCaHL{posnq, P<l>, KaH,[(H,[(aT XHMH"tJecKHX Ha)'K, cTapiiiHH Hayq:Hblli 

COTpy,[(HHK Jia6opaTOpHH KaTaJIHTH"tJeCKHX IIpOUeCCOB CHHTe3a 3JieMeHTOOpraHHqecKHX 

COe,[(HHeHHH, <l>e,[(epaJibHOe rocy.[(apCTBeHHOe 6IO,[()I(eTHOe yqpe)l(,[(eHHe HaYKH «<l>e,[(epaJibHbiH 

HCCJie,[(OBaTeJibci<Hif: n:eHTp «IilHCTHT)'T KaTaJIH3a HM. r.K. EopeCKOBa CH:6HpCKoro OT,[(eJieHIDI 

PoccHiicKoii aKa,[(eMRll Ha)'K» (HK CO P AH) 

Be.zzym.an oprannJan:nn: IilHCTHT)'T He<PTeXHMHH H KaTaJIH3a - 06oco6neHHoe CTp)'KTypHoe 

IIO.[(pa3,[(eJieHHe <Pe,[(epanbHoro rocy,[(apcTBeHHoro 6IO,[()I(eTHoro Hayq:Horo yqpe)l(,[(eHHSI 

Y <PHMcKoro <l>e.[(epaJ1bHoro Hccne,[(oBaTeJibcKoro ueHTpa PoccmlcKoii aKa,[(eMHH Ha)'K (IilHK 
y <I> I-m p AH) 



Ha 3ace,n:amm IIpHC)'TCTBOBaJlll 16 t!JleHOB ,[(HCCepT~HOHHOfO COBeTa H3 21, B TOM truCne: 

1. rpHrOpbeB J1ropo AneKCeeBlftl ,n:.x.H., Tipe,n:ce,n:aTeno 02.00.03 

2. THXOHOB AneKceii .5IKosneBH't! ,n:.x.H., 3aM. rrpe.n:ce,n:aTeiDI 02.00.03 

3. JlY3HHa Onbra AHaTonoesHa ,n:.x.H., Y't!eHI>rii ceKpeTapo 02.00.03 

4 EarpmcKM EneHa rpHropoeBHa ,n:.<Jl.- M.H., qneH COBeTa 01.04.1 7 

5. Eap,LUIH Ba.n:HM Bm<Toposlf'i ,[(.X.H., ~eH COBeTa 02.00.08 

6. Bomo KoHCTaHTHH lleT}JOBH't! ,[(.X.H., qneH COBeTa 02.00.03 

7. Me)l(eHKOBa TaTMIHa Bna,n:HMHpOBHa ,[(.X.H., ~eH COBeTa 02.00.03 

8. Canaxyr,n:HHOB HapHMaH <l>apa.n:osaq 't!IT.-Kopp. PAH, qneH coseTa 02.00.03 

9. TpeTbm<:OB EsreHHM BHKTOpOBlf'i ,[(.X.H., qneH COBeTa 02.00.03 

10. KonT)'HOB KoHCTaHTHH IOpoeBH't! ,[(.X.H., qneH COBeTa 02.00.03 

11. 3H6apes AH.n:peii BHKTOpOBlf'i ,[(.X.H., q neH COBeTa 02.00.03 

12. MaKapos A.rreKcaH.np IOpoeBlftl ,[(.X.H., qneH COBeTa 02.00.03 

13. Kaprros BHKTop MHxaiinoBlf'i ,[(.X.H., ~eH COBeTa 02.00.03 

14. ManorxHH EsreHHM BacHnoeswi ,[(.X.H., qneH COBeTa 02.00.03 

15. EopO.zu<RH reHHa,n:J:tii l1BaHOBlf'i ,[(.X.H., qiTeH COBeTa 02.00.03 

16. lllynon 3nosHpa 3.n:yap.n:osHa ,[(.X.H., ~eH COBeTa 02.00.03 
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IIpe.nce,naTeJTh ,ZUiCCepTa.IU~OHHOro CO BeTa - .IJ:.X.H. H.A. rpiiTOpbeB: 

KBop)'M y Hac ITO.rryqHJIC~. Tru< qTQ MLI MO)I(eM ITpo.nomKHTb Hamy pa6oTy H ITpHcTyrrHTb K 

ITpo~e.nype BTOpoii 3aii:(HTbi. IIo)l(a..Jiyii:CTa. 

YqeHbrH ceKpeTapb ,ZUiccepT~HOHHoro COBeTa- ,n.x.H. O.A. Jly3HHa: 

B )UlccepT~HOHHblli coBeT ITOCTYITHJIO 3MBJieHHe OT LiepeMHbiX KHpHJIJia llaBJIOB~a. 

3MBJieHHe ITO.IJ:aHO 8-rO H.JOIDI 2020 ro,na. B JI~OM ,nene COHCKaTellil HMelOTC~ BCe 

He06XO.D:I1Mbie .IJ:OK)'MeHTbi, a HMeHHO: 3~JieHHe, ITO.IJ:aHHOe B .IJ:HCCOBeT, KOITIDI .IJ:l1ITJIOMa 

HoBoc:a6HpcKoro rocy,napcTBeHHoro ymmepcHTeTa ITO ciTe~HaJIDHOCTH «<PYH.naMeHTaJIDH~ 11 

ITPHKJia.nH~ ~». ciTpaBKa o c,naqe KaH.IJ:H.D:aTcmx 3K3aMeHoB, CITHCOK Hayqm,IX TPY.IJ:OB, 

3aKJIIOqeHHe opraiDI3a.I(IDI, B KOTOpOH BbillO~aCb )UICCepTa.I(IDI (HoBOCH6HpCKHH HHCTHTYT 

opr~eCKOH XI1MHH), OT3biB HayqHOrO pyKOBO)UITeAA, OT3biB Be.zzyrn;eH: opraHH3~ 

(l1HCTHTYT HecpTeXHMHH l1 KaTaJIH3a, ropo,n Y cpa), o6a OT3biBa OIIITOHeHTOB, CeMb OT3biBOB Ha 

aBTOpecpepaT, B o6meM, BCe He06XO.IJ:HMbie .IJ:OK)'MeHTbl HMelOTC5I. 

IIpe.nce,naTeJib .IJ:I1CCepTa~HOHHOro COBeTa - .IJ:.X .H . M.A. rpiiTOpbeB: 

Mo:>KHo ITpHCTyrrHTb K 3acnymHBaHHIO ,noKJia,na. 

LiepeMHbiX K.II.: 

IIpHBeTCTBYIQ, KOJIJierH. IIpe,ncTaBJI5IIO BameMY BHHMaHlllO ,noKJia,n ITO .n;HccepTaJ:(HOHHOH 

pa6oTe Ha TeMy: «CHHTe3 reTepO~HKJlllqeCKHX ITpOH3BO.n;HbiX ITpHpO.n;HbiX H CHHTeTHqecKHX 

aHTpaHHJiaTOB Ha OCHOBe aJIKHHOHOB, ITOJiyqeHHbiX B YCJIOBIDIX MeTaJIJIOKOMIIJieKCHOr O 

KaTaJIH3a » . ,[(HTepiTeHOBbiH aJIKaJIOH.ll; JlaiiiiaKOHHTHH Bbi3biBaeT HHTepec C TOql(H 3peHIDI 

6HOJIOrJ.iqeCKOH aKTHBHOCTH. rH.n;po6pOMH.ll; JlaiiiTaKOIDITHHa 5IBAAeTC~ ,neHCTBYIQID:HM 

BemecTBOM aHTHapHTMHqecKoro rrpeiTapaTa. ,[(IDI cym,cpaTa narrnru<OHHTHHa ycTaHOBJieHa 

aHaJIDreTB:qecK~ aKTHBHOCTb. IIpo~eHTOM .n;HTepiTeHOBbiX aJIKaJIOH,n;OB B ITpHpo.n;e 5IBJI5IIOTC~ 

pacTeHIDI ceMeikrBa JIIOTHKOBbiX. Ha cnaH:.n;e ITpe.n;cTaBJieHa 6oTaH~ecK~ HJIJIIOCTp~IDI 

pacTeH~ aKOHHT, H3 KOpHeH KOTOpOrO Bbi.n;ellileTC~ aJIKaJIOH.ll; JlaiTITaKOHHTHH. 

O.n;HHM H3 HarrpaBn eHHii pa3BHTIDI opra~ecKOM XHMIDI KBAAerc~ x~ecK~ MO.IJ:HcpHKaJ:(IDI 

rrpHpO.n;HbiX coe,ZUiHemlli.. MciTOJib3Y~ Tru<oi1 ITO,n;xo.n;, y.n;aerc~ ycHJIHTb 6Honor~ecKoe 

,n;eHCTBHe, CHH3HTb .ll;03HpOBKy, a TaK)I(e yBeJIH~Tb CITeK'rp 6HOJ10rHqecKOM aKTHBHOCTH HJIH 

CHH3HTb TOKCH'tfl:IOCTb Tru<HX areHTOB. 

PaHee B Jia6opaTOpHH Me.llllll:HHCKOM XHMHll 6biJI CHHTe3HpOBaH 5'-6poMJianiTaKOHHTHH .ll;AA 

KOTOpOrO B Jia6opaTOpHI1 cpapMaKOJIOfH"tJeCKHX HCCCJie,lJ;OBaHHH 6biJia ycTaHOBJieHa 

aHTHapHT~eCK~ aKTHBHOCTb B .ll;03HpOBKe HH)I(e pa6oqeil: .ll;0 3bl JlaiTITaKOHHTHHa, a TaK)I(e ero 

TOKCH'tfl:IOCTb 6biJia HJ.i)l(e. 3apy6e:>KHbiMll KOJIJieraMH 6biJIO CHHTe3HpOBaHO Kap60TpHa30JlbHOe 

ITpOH3BO.ll;HOe JlaiTITaKOHHTHHa ITO aTOMY a30Ta N-20, .D:AA KOTOporo 6bma ycTaHOBJleHa 

ITpOTHBOBOCITaJIHTeJibH~ aKTHBHOCTb. Y ,no6HoiM COe)UIHeHHeM .IJ:llil MO)UlcpHKa~H 

apoManrq ecKoro cpparMeHTa 5IBAAeTC~ MeTHJIOBblli 3 cp:ap N - ~eTHJiaHTpaHHJIOBOH KHCJIOThi. 

TaKHM o6pa3oM, ~eJIDIO pa6oTbi 5IBAAJiacb ceneKTHBH~ MOLOicpHK~IDI CTpYKTYPbi 

,n;HTepiTeHOBOfO aJIKaJIOH,lJ;a JiarrnaKOHHTHHa H MO.ll;eJibHOrO COe,n;HHeHIDI MeTHJIOBOrO 3 cpHpa 

aHTpaHHJIOBOM KHCJIOThl C BBe,n;eHHeM reTepO~H~eCKHX cpparMeHTOB Ha OCHOBe 

ITpeBpameHHM COOTBeTCTBYIQID:HX a,~-~eTHJieHOBbiX KeTOHOB, reHepHpOBaHHbiX B YCJIOBH.SIX 

MeTaJIJIOKOMIIJieKcHoro KaTaJIH3a. ,[(AA 3Toro 6biJIH ITOCTaBJieHbi cne.n;yiDIIl;He 3a.IJ:aq.H:. CHHTe3 
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a.JIKHHHJIKeTOHOB H3 MenUIOBOrO 3qmpa N-au;eTHJiaHTpaHHJIOBOR KHCJIOTbl H H3yqeHHe HX 

peaKI:(l-I.H C HeKOTOpbiMH H)'KJieOqJHJibHbiMH peareHTaMH. J13yqeHHe 3aKOHOMepHOCTeii 

B3aHMo,neRCTBIDI 5'-3THHHJIJiaiTilaKOHHTHHa C XJIOpaHrH,npH,l:(aMH Kap60HOBbiX KHCJIOT. 

IJorryqeHHe rH6pH,nHblX CTp}'KTyp, co,nep)l(ai.Il,HX cpparMeHTbl IlHpHMH.l(HHa H ,nHTeprreHOBOrO 

aJIKa.JIOH,na rrannaKOHHTHHa, H3 a.JIKHHHJIKeTOHOB rrarrrraKOHHTHHa, B TOM trnCJie 

O,nHOpeaKTOpHbiM MeTO,l:(OM. Pa3pa60TKa MeTO,na TpeXKOMIIOHeHTHOrO CHHTe3a a.JIKllliHJIKeTOHOB 

H3 MeTHJIOBoro 3 cpHpa N-au:eTHJI-5-Ho,naHTpaHHJIOBOii KHCJIOTbi HJIH 5'-Ho,nrrannaKOHHTHHa 

rrocrre,noBaTeJibHOCTbiO pe~Hii Kap6oHHITHpOBaHHe-Kpocc-coqeTaHHe. CHHTe3 m6pH,nHbiX 

CTp}'KTyp, co,nep)l(am,HX cpparMeHT H30KCa30Jia H ,nHTeprreHOBOrO aJIKa.JIOH,na JiaiTilaKOHHTHHa, 

o,nHopeaKTOpHbiM MeTo,noM. Orrpe,nerreHHe CTp}'KTYPHI:.IX oco6eHHOcTeii 2,4,6-TpH3aMerneHHbiX 

rrHpHMH,nHHoB, BJIIDIIOinffX Ha IJ:HTOTOKCH~OcTb. ITorryqeHHe ,naHHI>IX o B3aHMOCB5.13H 

«CTp}'KTypa-a:HaJibreTffqeCKM aKTHBHOCTb» B p5.1:):{y IlHpliMH,lUmHJI3aMeJ:neHHbiX IlpOH3BO,nHI:.IX 

JlaiTIIaKOHHTHHa. 

Mcxo,n5.1 H3 y,no6Horo KOMMepqecKH ,nocTyrrHoro coe,nHHeHH5.1: MeTHJIOBoro 3cpHpa 5 -Ho,n-N ­

au:eTHJiaHTpaHHJIOBoii KHCJIOTbi, 6biJIO IlOJiyqeHO 5-3THllliJIIIpOH3BO,nHOe 3, KOTOpoe 3aTeM 

BBO,l:(HJIH B pea~HIO KpOCC-CO"tJeTaHIDI C apoMaTffqeCKHMH XJIOpaHrH,npH,naMH B IIpHCYTCTBHH 

Pd(PPh3)2Ch c Cui. Am<HHOHbi 8 - 11 6biJIH rrorryqeHbi c Bbrxo,naMH OT 51 ,no 82 %. B 3THX 

ycJIOBH5.1:X 6biJia IIpOBe,neHa peaK1IIDI a.JIKHHa 3 C ,l:(HMeTOKCHKOpH~IM XJIOpaHm,npH,nOM 12. 

CooTBeTCTB)'IOrruill: rrpo.nyn 6bm rrorryqeH c BbiXo,noM 27 % . YBe.JIHtiHTb Bbrxo,n rrpo.nyKTa 

peaK1IHH y,narrocb, HCIIOJib3Y5.1 B Ka"tJecTBe KaTarrHTH"tJecKoii CHCTeMbi PdCb c Ad2PBn•HBr. B 
3THX ycrrOBH5.1:X H3 a.JIKHHa 3, XJIOpaHrH,npH,nOB 12 - 14 6biJIH rrorryqeHbi COOTBeTCTB)'IOinHe 

a.JIKHHHJIOHbi 15 - 17 C BblXO,l:(OM OT 55 ,l:(O 62%. 

I{HKJIOKOH,l:(eHCaD;HIO a.JIKHHOHOB 8 - 11 IIpOBO,nHJIH C COJI5.1:MH aMH,nHHOB B IlpHCYTCTBHH 

COOTBeTCTByiOID;ero OCHOBaHIDI B au;eTOHHTpHJie. CoOTBeTCTByiOID;He IIpO.nyKTbl 2,4,6-

TpH3aMeiD;eHHbie IIHpHMH,nHHbl 21-30 6I>IJIH IIOJiyqeHI:.I C BblXO,l:(OM OT 40 ,[{0 80 %. 

Ebma rroKa3aHa B03MO)I(HOCTb rrorryqeHH5.1: 2,4,6-TpH3aMem;eliHI>IX rrHpHMH,nHHoB «one-pot» 

O,nHOpeaKTOpHI>IM MeTO,l:(OM IlOCJie,l:(OBaTeJibHOCTbiO peamHii KpOCC-

coqeTaHHe!J..(HKJIOKOH,l:(eHCau;IDI. AJ1KHH 3 BBO,l:(HJIH B peaK1IHIO C XJIOpaHrH,[{PH,l:(OM 

cpTop6eH30RHOR KHCJIOTbi, 3aTeM ,no6aBJI5.1:JIH au;eTaMH,nHH HJIH 6eH3aMH,ll;HH. bbiJIH rrorryqeHbl 

COOTBeTCTByiOmHe IlpO.nyKTbi 30, 33 C BblXO,l:(aMH 40 H 60 % COOTBeTCTBeHHO. TaKOR IlO.IJXO,l:( 

y,narrocb HCITOJib30BaTb ,nJI5.1 CHHTe3a 6Hc-reTepOU:HKJIH"tJecKHX rrpo,n}'KTOB 34 - 38. PeaK1IIDI c 

reTapHJiaMH,nHHaMH 31 H 32 IIpOTeKarra B MeTaHOJie B IIpHCYTCTBHH TpH3THJiaMHHa. 

EH-HH-KeTOHbi 15 - 17 BBO.nHJIH B peaKIJ;HIO l.(HKJIOKOH,neHcau;HH c rH,npoxrropH,noM 

al.(eTaMH):(HHa HJIH 6eH3aMH,l:(HHa B lipHCYTCTBHH Kap6oHaTa HaTpH5.1: B au;eTOHHTpHJie. 

CooTBeTCTB)'IOID;He rrpo.nyKTbi 39 - 42 6biJIH rrorryqeHDI c BhiXo,noM oT 42 .no 64 % . 0TMeqaeTC5.1, 

l:J.TO peaKI.(H5.1: IIpOTeKarra ITO TpORHOR CB5.13H H Kap60HHJII:.HOR rpyrrrre, rrpO.nyKTOB 

B3aHMO,l:(eRCTBIDI 110 ):(BORHOR CB5.13H He Ha6JIIO,na.JIOCb. 

B orrpo6oBaHHI>IX ycrroBH5.1:X 6bma ocym;ecTBneHa peaK1IIDI Kpocc-co"tJeTaHIDI 5'-

3THHHrrrrarrrraKOHHTHHa c xrropaHrH,npH,noM cpTOp6eH3oiiHoii KHCJIOTbi. CooTBeTCTB)'IOinHii 

rrpo.nyKT 6I>IJI rrorryqeH c BbiXo,noM 20 % . TaKoii Bhrxo,n IIOKa3a.JIC5.1 HerrpHeMrreMbiM. Tor,na 

peamHIO Kpocc-coqeTaHIDl rrpoBO.nHJIH B 6eH3one c ,no6aBneHHeM PPh3. CooTBeTCTByiOJ:nHe 

a.JIKHHHJIKeTOHbi JiannaKOHHTHHa 45 - 4 7 B 3THX ycnOBH5.1:X 6biJIH IlOJiyqeHbi C BblXO,l:(OM OT 78 ,no 

90%. 

4 



IJ:m<JIOKOH.LJ:eHcaumo IIO.JJ:)IlleHHbiX a.JIKiffiOHOB Jiaiiiia.KOimTIIHa IIpOBO)Uiml C COJUIMH 

au;eTaMH.LJ:HHa HJIH ryaHH.LJ:HHa B rrpHC)'TCTBHFI COOTBeTCTByrom;ero OCHOBaHIDI B au;eTOHHTpHJie. 

ni>Dlli rro.JJ:)IlleHI>I rrpo.zzyKTI>I 48 - 52 c B:biXO.LJ:aMH OT 8 1 .no 95 %. Peammo c rH.n:poxnopa.n:oM 2-

rmpHMH.LJ:IDiaMH.LJ:HHa Y.LJ:aJIOC:b ITpOBeCTH B H30- ITpOIIaHOJie B IIpHC)'TCTBHFI B Ka-qecTBe 

OCHOBaHIDI TpH3TRJiaMHHa. B 3THX ycnoBIDlX rrpoao.znrJIH peaKIJ;mo c pa3JIIflllii,IMH apan- H 

reTapRJiaMH.LJ:HHaMH. b:biJlli IIO.JJ:)IlleH:bi COOTBeTCTByiOIIJ;He npO.LJ:YKTbl 55 - 61 C B:biXO.LJ:aMH OT 60 

.no 88%. · 

,lJ;JUI IIO.JJ:)IlleHIDI reTepOU:lfKmJ-qecKHX IIpOH3BO.LJ:HbiX paiJ;HOHaJI:bH:biM MO)J{eT 6biT:b 

HCITOJI:b30BaHHe IIOJ(XO.LJ:a HCXO)LSI H3 apHJIHO)Ui.LJ:OB. ,lJ;JUI 3TOf0 HaMH 6:bma H3y-qeHa peaKIJ;IDI 

Kap6oHHJIHpOBaHIDI-Kpocc-cotieTaHIDI apHJIHO.LJ:H.n:OB 3qmpoa N -aueTHJiaHTpaHHJioaoii: KHCJIOT:bi 

B npHC)'TCTBHH pa3JIIflllii,IX HCTOtiHHKOB CO C <lJeHHJiaiJ;eTHJieHOM. feHepHpyeM:biH in situ 
au;eTHJI<lJOpMHaT BBO.LJ:HJIH B pea.KIJ;IDO C COe.l{HHeHHeM 1 B IlpHC)'TCTBHH <iJeHHJiaiJ;eTJ:IJieHa H 

KaTaJIHT~eCKOH CHCTeMbi au;eTaT IIaJIJia,z:{IDI C TpH<iJeHHJI<iJoc<iJHHOM. IlpH HarpeBaHHH B 

KatieCTBe rrpo.zzyKTa peaKIJ;HH 6:bmo B:bi.LJ:eJieHo coe.znrHeHHe 65 3aMem;eHHe Ho.n:a Ha 

<iJeHHJiau;eTHJieH C BbiXO.D:OM 70 %. Em;e O.l{HHM FICTOtiHHKOM CO MO:>KeT SIBJUIT:bC5I 

reKca.Kap6oHHJIMOJIH6.n:eHa. 11crrom,3yeMM HaMH paHee KaTaJIHTlf-qeCKM cHcTeMa xnopH.n: 

IIaJIJia.D:IDI C .D:Iia.D:aMaHTHJI6eH3HJI <iJoc<lJRHOM 6:bma Orrp060BaHa B 3THX peaKIJ;IDlX. 113 

coe.n:HHeHIDI 63 B IIpHC)'TCTBHH reKCaKap60HHJIMOJIH6.D:eHa, <iJeHHnaueTHJieHa If Ta.KOH 

KaTaJIHTHtieCKOH CFICTeM:bi IIpH HarpeBaHHH 6:bill IIO.JJ:)IlleH IIpO.zzyKT Kap60HHJIHpOBaHH5I-KpOCC­

COtieTaHH5I 66 C B:biXO.LJ:OM 87 %. 

TaKOH IIOJ(XO.LJ: Y.D:aJIOC:b HCIIOJI:b30BaT:b .D:JUI CHHTe3a COOTBeTCTByrom;ero aJIKHHHJIKeTOHa 

narrrra.KOHHTHHa. ITo peaKIJ;HR 5-Ho.n:nanrra.KOHRTHHa c <iJeHHJiau;eTHJieHoM H 

reKCaKap60HFIJIMOJIH6.D:eHOM B 3THX YCJIOBH5IX 6:blJI IIOJiy-qeH npO.zzyKT C B:biXO.LJ:OM 78 %. 

Coe.LJ:HHeHHe 68 BBO.LJ:HJIH B peaKIJ;IDO U:HKJIOKOH.LJ:eHcau;HH c COJij!Mlf aMH.LJ:HHOB B rrpHcyrcTBHH 

COOTBeTCTBYJOIIJ;ero OCHOBaHH5I B au;eTOHHTpHJie. b:biJlli ITOJiy-qeHbl ITpO.lJ:YKTbl 51, 52 C B:biXO.LJ:OM 

92, 90 % COOTBeTCTBeHHO. Ta.KOH IIOJ(XO.LJ: HMeeT npeHM)'meCTBO Ha .use CTa.LJ:HH B o6m;eii 

IIOCJie.LJ:OBaTeJI:bHOCTH MeH:blle, qeM HCITOJI:b30BaHHe KpOCC-COtieTa.H.IDlJ'IJ;HKJIOKOH.D:eHCaiJ;HH. 

Ha npHMepe rmpHMH.LJ:HHHJinpo:a3Bo.zun,IX 5 1, 52, 70 :a 7 1 6:bma rroKa3aHa B03MO:>KHocn 

ITOJiy-qeHIDI IJ;eJieB:biX IIpO.zzyKTOB one-pot MeTO.LJ:OM. 113 5-3TFIHHJiaiiiia.KOHHTHHa, 

COOTBeTCTBYJOIIJ;HX XJIOpaHfH.D:pH.D:OB If COJieH aMH.LJ:HHOB B YKa3aHH:biX ycJIOBH5IX 6:biJlli 

IIOJiy-qeHbi IIpO.zzyKT:bi 51 , 52, 70 H 7 1 C BbiXO.LJ:aMH OT 70 .LJ:O 75 % . TaK)J{e O.LJ:HOpeaKTOpHOH 

rrocne.n:oaaTeJI:bHOCTI>IO Kap6oHRJIHpoaaH:ae/ Kpocc-cotieTaHHe/u:HKJIOKOH.D:eHcau;H5I y.n:anoc:b 

IIO.rryqHT:b IIpO.zzyKT:bi 51, 52 H B:bi.LJ:eJIHT:b HX C B:biXO.LJ:aMH 62 H 7 1 %. 

,lJ;AA IIOJiy-qeHH5I IIpOH3BO.l{HbiX FI30KCa30Jia HCIIOJID30BaJIH peaKIJ;HIO aJIKHHHJIKeTOHa 10 C 

TpHMeTHJICHJIHJia3H.D:OM B rrpHcyrcTBHH rpH3THJiaMHHa B aueTOHHTpHne. B KatiecTBe rrpo.zzyKTOB 

peaKIJ;HH Ha6JIIO.D:aJIHC:b IIpOH3BO.l{HOe H30KCa30Jia 73 H IIpOH3BO.l{HOe TeTpa30Jia 74, B 

COOTHOmeHHH 2 K 1, cyMMapH:brH B:biXO.l{ COCTaBHJI 60 % . TaK:>Ke pea.KIJ;IDI C a3H.LJ:OM HaTpiDI B 

rrpHcyrcTBHH YKCYCHoii KHCJIOT:bi H TpH3THJiaMHHa rrpHBo.znrna H3 aJIKHHHJIKeToHa 10 K 

rrpO.zzyKTaM 73 H 74 B COOTHOmeHHH 1 K 1 C CYMMapH:biM B:biXO.D:OM 60 %. HaM.JJ:)IllillHM .D:JUI 

IIOJiy-qeHH5I IIpOH3BO.l{HOfO H30KCa30Jia OKa3aJIHC:b YCJIOBH5I rrpoae.n:eHR5I peaKIJ;HH 

aJIKHHHJIKeTOHa C rH,n;pOXJIOpM,Zl;OM rM,n;pOKCHJlaMMHa B rrpMcyrCTBHH Kap6oHaTa HaTpiDI B 

au;eTOHHTpHne. CooTBeTCTBYJOIIJ;HH rrpo.zzyKT 6I>m IIO.JJ:)IlleH c BI>IXO.D:OM 80 %. Xapa.KTepHo, qTo 

so acex cny-qa5IX peaKIJ;H5I rrpoTeKana perHoceneKTHBHO. B KatiecTBe rrpo.zzyKTOB 
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o6pa30BbffiaJUiCb n p OH3BO,UHLi e H30KCa30ITOB, CO,[(ep)l(a.IIUfe aHTpaHHnbHbiH QJparMeHT B 

nono)l(emrn C -3. 

EbUrn noKa3aHbi B03MO)l(HOCTH rronyqeHIDI 4-ranoreH rrpoH3BO,[(HbiX H30KCa3onos. B peaKIJ;Jm: 

:meKTpOQJHITbHoro 6poMHposaHIDI coe,[(HHeHIDI 73 .n.eH:cTBHeM NBS B rrpncyrcTBHH 

u;epHHaMMOHHHHHTpaTa 6bmo nonyqeHo 6poMIIpOH3BO,[(Hoe 77 c BbiXOJJ:OM 70 %. PeaKIJ;IDI 

rrpoTeKana KaK C O,[(HHM 3KBHBaneHTOM u;epHHaMMOHHHHHTpaTa, TaK H C 0 .1 3KBHBaneHTOM. 

0.[(HaKO B OTC)'TCTBHe :o:epHHaMMOHIDflmTpaTa pea.KD;IDI He IIpOTeKana. EII(e O,[(HHM IIO,[(XO,[(OM 

6bma IIOCITe,[(OBaTeiTbHOCTb peaKIJ;HH HCXOJ(SI H3 anKHHHITKeTOHa 9, C fHJJ:POXITOpH,[(OM 

MeTOKCHaMHHa B IIpHCYTCTBHH IIHpH,[(HHa, CYITbQJaTa HaTpiDI B MeTaHOne. bbill IIOJiyqeH 

npoJJ:YKT, Henpe.n.eiTbHblli MeTOKCHHMHH 79, c BbiXO,[(OM 60 %. KaKoH: H3 E, Z - H30Mepos 

o6pa3yeTCSI - He YCTaHaBnHBaiTH, O,[(HaKO MO)l(HO OTMeTHTb, qTO peaKIJ;IDI IIpOTeKaeT 

cTepeoceneKTHBHO. TaK)l(e B KaqecTBe rro6o~oro npoJJ:YKTa Ha6mo.n.anoch o6pa30BaHHe 

coe.n.HHeHIDI 80, KOTopoe Bbl,[(enHITH c BbiXOJJ:OM 15%. Herrpe.n.enhHblli MeTOKCHHMHH 

p eamposan rna.[(Ko c MOHoxnopHJJ:OM H:o.n.a H 6hmo rronyqeHo coe,[(HHeHHe 81 c BbiXOJJ:OM 88 %, 

CO,[(ep)l(aii(ee B 4-M IIOITO)l(eHHH aTOM HO,[(a H aHTpaHHITbHbiH 3a.MeCTHTeiTb B IIOITO)l(eHHH C-5. 

,[(M CHHTe3a IIpOH3BO,[(HbiX narrnaKOHHTHHa, CO,[(ep)l(aii(HX cpparMeHT H30KCa30na, 6bma 

HCIIOITb30BaHa IIOCITe,[(OBaTenbHOCTb peaKIJ;H:ii : KpOCC- coqeTaHHe 5 - 3THHHITnaiillaKOHHTHHa C 

xnopaHrH,[(pH,[(aMH apOMaTJiqeCKHX KHCITOT, 3aTeM ,[(06aBITSIITH fHJJ:POXITOpH,[( fH,[(pOKCHITaMHHa, 

Kap6oHaT HaTpiDI H au;eTOHHTpHn. B 3aBHCHMOCTH OT 3a.MecTHTeneH: B in situ o6pa3YJOII(HXCSI 

anKHHHITKeTOHax pea.KD;IDI IIpOTeKana C pa3HOH CKOpOCTbiO. ,[(M o6pa30BaHIDI IIpOJJ:YKTOB H3 

cy6cTpaTOB, co.n.ep)l(a.IIUfX .n.oHopHbie 3aMecTHTenH, Tpe6osanocb 16 qacos. Tor.n.a KaK rronHM 

KOHBepCHS! am<miOHOB, CO,[(ep)l(aii(HX aKIJ;eiiTOpHbie 3aMeCTHTeJIH, Ha CTa,[(HH 

IJ;HKnOKOH,[(eHca:o:HH rrpoTeKana 3a 8 qacos. TaK)l(e 3a.MecnnenH B anKHHHITKeToHax OKa3bmrurn 

pa3IT}IqHOe BITHSIHHe H Ha xo.n. rrpespaii(eHIDI. B cnyqae cy6cTpaTOB, co.n.ep)l(aii(HX ,[(OHOpHbie 

3aMeCniTenH, IIpOJJ:YKTaMH IJ;HKITOKOH,[(eHCaiJ;HH SIBITSIITHCb IIpOH3BO,[(Hble H30KCa30ITa 85 H 88 C 

BbiXO,[(OM 65 H 70% COOTBeTCTBeHHO. Tor,[(a KaK B rrpou;ecce peaKD;HH cy6cTpaTOB, CO,[(ep)l(aii(HX 

aKIJ;eiiTOpHbie 3aMeCTHTenH, npOJJ:YKTbi Ha6JTIO,[(aJlliCb B BH,[(e CMeCH npOH3BO,[(HbiX H30KCa30ITa H 

rH,llpOKCH,[(HfH,[(pOH30KCa30ITa, IIplfqeM ,[(aiTbHefunee Bbl,[(ep)l(}IBaHHe peaKIJ;HOHHOH MaCChi He 

H3MeHSIITO COOTHOIIIeHHe Me)l(.[(y 3THMH QJOpMaMH. ,[(M peaKIJ;HH QJTOpQJeHHJIJipOH3BO,[(HOf0 

COe,[(HHeHIDI 84, 89 6bmH Bbl,[(eneHbi C 061I(HM BbiXO,[(OM 73 % , a COOTHOIIIeHHe a : 6 COCTaBHITO 

1.4 K 1. B cnyqae CF3 cpeHHnnpOH3BO,[(HOro rrpOJJ:YKTbi peaKIJ;HH 87, 9 1 Bbl,[(en:anH c CYMMapHbiM 

BbiXO,[(OM 80 %, a COOTHOIIIeHHe a : 6 COCTaBHITO 1.3 K 1. TaK)l(e o6e QJOpMbi o6pa30BbffiaiTHCb H 

rrpn peamHH 6poMQ.JeHHnrrpoH3BO,[(Horo. IIpOJJ:YKTaMH SIBITSIITHCb coe,[(HHeHIDI 86 H 90, o,[(HaKo 

rH.n.poKCHJJ:HfHJJ:pOH30KCa30ITbHM Q.JopMa B 3TOM cnyqae rrpeo6na.[(ana. CYMMapHblli BbiXOJJ: 

COe,[(HHeHHH 86 H 90 COCTaBHn 70%. 

CMeHa OCHOBaHIDI H paCTBOpHTenSI Ha CTa,[(HH IJ;HKITOKOH,[(eHCai(HH IIpHBO,[(Hna K IIpOJJ:YKTaM 

HCKJTIOqE:TeiTbHO B QJOpMe rH.[(pOKCH,[(HfH,[(pOH30KCa30ITOB, C BbiXO,lJ,aMH OT 72 ,[(0 90 %. 

0.[(HaKO, C KOITlfqeCTBeHHI:.IM BbiXO,[(OM HaM YJJ:aiTOCb npeo6pa30BaTb HX B COOTBeTCTByiDII(He 

npOH3BO,[(Hbie H30KCa30na ITO,[( ,[(eHCTBHeM rrapa-TonyoncyiTbQJOKHCITOTbl. 

CoTpy.[(HHKaMH HHCTHTyra Me,[(HIJ;HHI:.I H IICHXOITOfHH Hf'Y 6bma H3yqeHa IJ;HTOTOKC~OCTh 

IIpOH3BO,[(HbiX llHpHMH,[(HHa, CO,[(ep)l(aii(HX Q_JparMeHT aHTpaHHITOBOH KHCITOTbi Ha pa3IT}IqHbiX 

KneTO'IHbiX JrnHHSIX. Orrpe.n.enSinH GI50. B KaqecTBe nperrapaTa cpaBHemur HCllOITb30Brurn 

.n.oKcopy6:m.{HH. HaH6onee aKTHBHbiMH coe,[(HHeiDUIMH OKa3aJIHCb 2 8 , 36, 38 a TaK)l(e c 39 no 42. 
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C01py.runt:KaMH rra6opaTopHH <l>apMaKorrorHqecKHX nccrre.n:oBaHHH 6orna ycTaHOBJieHa 

aHarroreTH:qeCKa.H aKTHBHOCT:b HOB:biX IIHpHMH,nHHHJIITpOH3BO.ll:H:biX JlaniTaKOHHTHHa, a TaiOKe 

fH)J.po6pOMH)J.a JlaiillaKOHHTHHa Ha MOIInax B ,n03ax 25 H 5 Mr B MO,ne.Jrn «YKCYCH:bie KOp'lli», B 

Ka'ieCTBe npenapaTa cpaBHeHIDI HCITOJI030Ba.Jrn ,IJ;Inmo<t>eHaK-HaTpHH. Ha crraH:.n:e npe.n:cTaBJieH:bi 

.ll:aHH:bie .ll:JUI COe,nHHeHHH, KOTOpoie IIpOHBH.Jrn .ll:OCTOBepHYJO aHarroreTH"'eCKYJO aKTHBHOCT:b (70, 

49, 52, 59, 60). B ,n:o3e 5 Mr aHarrorent:"::eCKa.H aKTHBHOCTh HOBI>IX IIHpHMH.n:HHHrrnpoH3BO.D:HI>IX 

6oiJia 6orree B:bipruKeHHOH, "::eM .D:JUI JiaiTIIaKOHHTHHa. YMeH:billeHHe 6oJieBOH pea:KIJ;HH COCTaBHJIO 

OT 60 .n:o 70 %. TaiOKe 6orna H3yqeHa aHarrorent:'ieCKa.H aKTHBHOCT:b ,n:JI51 3THX coe,nHHeHHH: B 

,no3e 1 Mr Ha Kr. YMeH:bmeHHe 6orreBoH: peaKI!HH B 3TOH ,n:03HpOBKe .n:ocTHrarro 67 %. B TecTe 

TepMH"::eCKOfO pa3.n:pruKeHIDI «rOp51"'a.H IIJiaCTHHa» .D:OCTOBepHYJO aHaJIOreTH"::eCK)'IO aKTHBHOCTh 

npo51BH.Jrn coe.n:HHeHH51 49, 59 H 60. TaiOKe 6orn aKnt:BeH rrannaKOIDITHH. B ,n:03e 5 Mr Ha Kr 

COe.ll:HHeHHe 49 IIp051BHJIO aHaJI:bfeTH"::eCK)'IO aKTHBHOCT:b, cpaBHHM)'IO C rrpenapaTOM 

cpaBHeHHH. TaiOKe coe.n:HHeHH51 59, 60 npo51BHJIH .n:ocToBepHYJO aHarroreTH'ieCKYJO aKTHBHOCTI> B 

,no3e 1 Mr Ha Kr Beca. 

TaKHM o6pa30M, B xo.n:e pa6oTOI 6oiJIH c<t>opMymrpoBaHI>I crre.D:)'IOIIUie BI>mo,n:I>I. 5I HX KpaTKO 

npoKOMMeHTHpYJO. Kpocc-co'ieTaHHe 5-3THHHJiaHTpaHHJiaTa c xnopaHrn,n:pH.D:aMH rrpHBO.n:HT K 

COOTBeTCTB)'IOIIJ,HM a.,P-aUeTHJieHOBbiM KeTOHaM, KOH.D:eHCauHeH KOTOpbiX C aMH,ll,HHaMH 

CHHTe3HpOBa.Jrn 2,4,6 - TpH3aMeiiJ,eHH:bJe ITHpHMH,n:HHbl. flpe,n:JIO)l(eH MeTO.D: ITOJiyqeHIDI 

a.JIKHHIDIKeTOHOB JianiiaKOHHTHHa, KOH)J.eHcauHeH KOTOp:biX C aMH.lJ:HHaMH CHHTe3HpOBaH:bi 

COOTBeTCTB)'IOID;He rn6pH.ll:H:bie CTpYKTYp:bi, co,uep)l(aiiJ,He <l>parMeHT aJIKaJIOH,Ua JiaiTITaKOHHTHH, 

B TOM 'lliCJie one-pot MeTO,UOM. J-byqeH:bi YCJIOBIDI Kap60HH.IrnpOBaHH51-KpOCC-COqeTaHH51 

HO.lJ:IIpOH3BO.D:H:biX aHTpaHHJIOBOH KHCJIOTbl H JiaiTITaKOIDITHHa. Y CTaHOBJieHO, 'iTO B Ka'ieCTBe 

HCTO'iHHKa CQ 3<l><l>eKTHBHbiM 51BJUieTCH reKCaKap60HHJIMOJIH6,n:eHa, a B KaqecTBe 

KaTarrHTHtieCKOH CHCTeMbl 3<l><l>eKTHBHO HCIIOJI:b30BaTh XJIOpH,n: IIaJIJia,D.IDI C 

.UHa,D.aMaHTHrr6eH3Hrr<t>oc<l>HHOM. Tipe,n:Jio)l(eHI>I pernocerreKTHBHl>Ie IIYTH CHHTe3a 4-

rarroreH3aMem;eHm,rx perHOH30MepHoiX H30KCa30JIOB. Pa3pa6oTaHOI rro.n:xo,n:hi K 

O,n:HOpeaKTOpHOMY BapHaHTY ITOJiyqeHIDI IIpOH3BO.D:H:biX rrannaKOHHTillia, co,n:ep)l(am;HX 3,5-

,UH3aMeiiJ,eHH:brn <l>parMeHT H30KCa3orra H3 5-3TilliHrrrranrraKoHHTHHa. BornBJieHl>I 

nepcneKTHBHOie HHrH6HTOpoi pocTa onyxorreBI>IX KJieTOK -qerroBeKa. )J.JUI 

IIHpHMH.ZJ:HHHJIIIpOH3BO.lJ:H:biX JlaiillaKO IDITHHa HaH,UeH:bl coe,n:HHeHIDI-JIH,Uep:bl, rrepcrreKTHBH:ble 

,UJUI ,UaJIOHefunero H3Y1:J:eHIDI aHaJibfeTHqeCKOH aKTHBHOCTH. 

Ha 3TOM ,n:oKJia,u 3aKOH"::eH 

flpe,n:ce,uaTeJI:b ,nHCCepTaUHOHHOfO CO BeTa- ,U.X.H. J1.A. fpHrOpoeB: 

CnacH6o, y Koro B03HHKJIH BonpocOI? 

,u.x.H. K.TI. Bomo: 

)J.aBaH:Te H Ha"::Hy. A MO)l(HO crraH:.u 13? BoT TYT B01 roBopHrrH, qTo Heo6xo,nHMbiM 51BJUieTcH 

,uo6aBKa uepHHaMMOHHHHHTpaTa, H 'iTO, He3aBHCHMO OT ee 06':beMa, peaKI!H51 mrra, a 6e3 Hee He 

IIIJia. A BJIH51HHe KOJIHtieCTBa uepHHaMOHHIDrnTpaTa 6oiJIO Ha BbiXO,U HJIH CeJieKTHBHOCTb? 

qepeMH:biX K.fl: 

7 



Ee3 Hero pe~rur He IIIJia. B rrpacyrcTBRH uepHHaMMOHHHHRTPaTa BhiXO.D: Ha6mo,n:arrc5l 

O,n:HHaKOBbrH. 

,n:.x.H. K.IT. Borrqo: 

To eCTh, 'ITO 1 3KBHBa.JieHT, 'ITO 1 0 % ? 

qepeMHOIX K.IT: 

qTO 1 3KBHBa.JieHT, 'ITO 10 % 

,n:.x.H. K.IT. Bomo: 

EI.IJ;e BOITpOC ITO OKCHMaM. Bhi CKa3a.JIH, 'ITO He YCTaHaBJIHBa.JIH KOHqmrypaumo :noli rpyrriThl, 

HO, TeM He MeHee, B COe.LJ:HHemrn 79 OKCHMHa5! rpyrrrra HapHCOBaHa OT 6eH30JlbHOrO KOJlbiJ;a, a B 

COe,n:HHeHHH 80 K 6eH301lbHOMY KOJlbUy. 3TO C ~eM-TO CB5!3aH07 

qepeMHhiX K.IT: 

3To 6o1lbme CB5!3aHO c JiaKOH~OCThlO paciTOJIO)KeHIDI CTPYKTYPhi, ~T06hi He 3arpoMo)K,UaTb 

pRCYflOK. 

,n:.x.H. K.IT. Bomo: 

C TOtiK.R 3peHIDI CpaBHeHIDI coe,n:HHeHIDI 79 H 80, .LJ:ll5l COe,n:HHemUI 79 ,n:eHCTBHTeJlbHO TaK, ~T06 

38MKH)'TbC5l B 81 ? C 3TOH TO~ 3peHH5l MO)KHO KaK-TO CKa3aTh, 'ITO B COe,ZJ.HHeHHH 79 TaK)Ke 

paCITOJIO)KeHbi OKCHMHbie rpyrriibi, KaK B COe.LJ:HHeHHH 80, HJIH Hellb35I? 

qepeMHbiX K.IT: 

CKopee BCero, BOT 3TO paCITOJIO)KeHO B 3TY CTOpoHy, ITOTOMY 'ITO OHO o6pa3yeTC5l, ITO BCeH 

BH,n:HMOCTH, H3 3TOrO coe,n:HHeHIDI. A B 3TOM c~ae, BOT 3Ta rpyrrrra 6y,n:eT, CKOpee Bcero, 

paCITOJIO)KeHa TaK, 'IT06hi He 6hill0 ITpOCTPaHCTBeHHhiX <l:laKTOpOB 3aTPY.D:HeHIDI o6pa30BaHIDI. 

,n:.x.H. K.IT. Bomo: 

IToH5ITHO. 0T~aiOTC5l c,n:BHrH aTOMOB ao,n:opo,n:a apoMaTH~ecKoro KOJlbu;a? MITH TaM He 

ITOHMeillh? 

qepeMHbiX K.IT: 

Eme pa3, ITO)KarryHCTa, BOITpoc. 

,n:.x.H . K.IT. Bomo: 

EcJIH y Bac B pa3Hbie CTOpOHbi OKCHMHhie rpyiiiThi HarrpaBJieHbi, TO, HaBepHOe, 3TO MO)KeT 

BJIH5ITb Ha C.LJ:BHI'H IIpOTOHOB B apOManr~eCKOM KOJlbiJ;e, KOTOpbi e HaxOM TC5l B OpTO­

IIOJIO)KeHHH? Eomo TaKoe 3aMe~eHo? 

qepeMHOIX K.IT: 

,D;ll5l 79? 

,n:.x.H. K.IT. Bomo: 

,ZJ;JI5I 80. Bbi npe,n:rrOJIO)KHJIH, 'ITO OKCHMHbie rpyrrrroi MOr yr 6biTb HarrpaBJieHbl B pa3Hbie 

CTOpOHhl, COOTBeTCTBeHHO MOryT IIO-pa3HOMy BJIIDITb Ha apoMaTHtieCKHe IIpOTOHbl. 

qepeMHhiX K.IT: 
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Y Hac 6niJlll onpe.uerreHilbie c:H:rHarrni B cneKrpax 5IMP. Ho H3 norro:>KeHIDI XHM. C,UBHrOB 

HeB03MO:>KHO onpe,UemiTb, B KaKOM HanpaBJieHIDI o6paii(eHbi 3TH rpynllnl. I103TOM)' ,Ua, OHM 

OKa3biBaiOT B.JIIDIIDie, HO qTo6bi CKa3aTb 0 KOJmqeCTBeHHOM BJIIDIHIDI, HaM HJ:>KeH o6pa3el{ 

CpaBHeHIDI, C KOTOpbiM Mbl MO:>KeM CpaBHHTb ClleKTp 5IMP, H CKa3aTb KaK y HaC . 

.u.x.H. K.IT. Bomo: 

IToiDUI, cnacH6o . 

.u.x .H. B .B. Eap.UMH 

B aBTOpecpepaTe Ha CXeMe 7 Bbi6HparrH HCTO~HK Kap60HHmipOBaHIDI: au;enmcpopMHaT MJlli 

reKCaKap60HHJI MOJlli6,UeHa. Y BaC llOJiyqaJIOCb, qTo CTpOqKa 1 H 2 - C an;eTMJicpOpMHaTOM 

BbiXO.L{bi 70 o/o, C reKCaKap60HHJIMOJIH6,UeHOM qyTb-qyTb no60Jibiiie. ,D;arree Bbl HCITOJib30BaJIH 

reKCaKap60HHJIMOJIH6,UeH. qTO 6orree CMHTeTH"t!eCKH .L{OCTynHo? Au;eTHJicpOpMHaT HJIM 

Kap6oimrr? 

qepeMHbiX K.IT: 

C TOqKM 3peHIDI .UOCTynHOCTM HaM 6bill0 ,l{OCTynHO BCe. Bee 3TH peareHTbi HMeiOTC.a: B 

KOMMepqecKoii npo,n;a:>Ke. 3.uecb 61mo norryqeHo coe.uMHeHHe 65, npo.uyKT Kpocc-coqeTaHIDI, 

3aMeii1eHIDI Ho.ua Ha cpeHHrran;eTMJieH, a B 3TOM crryqae 61m norryqeH npo.uyKT 

Kap60HI11IHpOBaHIDifKpOCC-COqeTaHM.a: . 

.u.x.H. B.B. Eap,UI1H 

BaM npe,n;cTaBrr.a:rr u;eHHOCTb B MJIH C npo.uyKT? 

qepeMHbiX K.IT: 

,D;rr.a: HaC npe,UCTaBrr.a:JI n;eHHOCTb npO.uyKT C . 

.u.x.H. B.B. Eap,UHH 

To ecTn, He3aBMCHMO OT CTOIIMOCTM Hmi .uocTynHocTM MCTOtiHMKOB CO, .urr.a: Bac B JII06oM 

crryqae npe,UCTaBrr.a:JI HHTepec HMeHHO peareHT, KOTOpbrH npHBO,UHJI K BeiiieCTBY C? 

t.IepeMHDIX K.IT: 

Bee BepHo . 

.u.x.H. B.B. Eap.UMH 

Bee. 

ITpe.uce.uaTeJib .L{MccepTan;HOHHoro coBeTa- .u.x.H. M.A. fpHropneB: 

ITo:>KarryiicTa 

,l{.X.H. A.5I. THXOHOB: 

IJO:>KarryHCTa, 14 CJiaH.L{. Y MeH.a: BOnpoc 0 COOTHOIIIeHIDI H30KCa30JIOB I1 H30KCa30JIHHa. Bni 

CKa3aJIH, no y Bac cooTHomeHMe .n;rr.a: 3aMeCTMTerre:H 3JieKTpOHaKIJ;enTopHbiX, M30KCa30JI 11 

M30KCa30.JmH He M3MeH.a:eTc.a:, He3aBHCHMO OT BpeMeHH peaKIJ;HH. XoT.a: MO)l(HO npe.urrorro:>KHTb, 

no KaK pa3 M30KCa30JIHH .a:Brr.a:eTCH npoMe:>KyTo~biM B 3TOH peaKIJ;HH. KaK Bbi o6n.a:CHHTe Tor.ua 

YCTOH:qJiBOCTb H30KCa30JIHHa7 

qepeMHbiX K.IT: 
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AJ(neiiTOplil>Ie 3a.MeCTHTe.Jrn: CTHI'HBa.JOT 3JieKrpOHH)'IO IIJIOTHOCTb, CMeii\eHHe KOTOpOH 

IIpOHCXO,[(HT IIpH o6pa30BaH.IDI a H3 6. 3a cqeT TOrO, qro OHa CMemaeTCSI, COOTBeTCTBeHHO OHH 

ee CTSirHBa.JOT. B 3TOM npou;ecce ee CTaHOBHTC5l MeHbme. 

,[{.X.H. A.5I. THXOHOB: 

Ho H30KCa30JI y Bac TO)Ke )Ke o6pa3yeTcSI? 

l.JepeMHbiX K.fl: 

)];a, o6pa3yeTcSI 

,[{.X.H. A.5I. THXOHOB: 

fiOTOM Bbl IIOKa3aJIH OT,lJ;eJibHbiM OIIbiTOM, qTQ TaKHe H30KCa30JIHHbl, KOTOpbie B YCJIOBIDIX 

peaKUHH o6pa3YJOTCSI, c napa-TOrryoncyrro<f?OKHCJIOTOH npespamaroTcSI B H30KCa30JIDI? TaK? 

l.JepeMHDIX K.fl : 

)];a 

flpe.n:ce.n:aTeJib .n:nccepTau;Honnoro cosera- .n:.x.H. M.A. fpnropbes: 

Eme sonpocbi? Cpa3y nee PYK· flepsblli. 

)J;.x.H. E.B. TpeToSIKOB 

Y MeH5l napa BOIIpOCOB. flepsoe, Ha6mo.n:a.rrn Jrn: Bbi XOTb B O,[{HOH peaKI.J;HH ,D;e<f?opMai.J;HIO 

JiaiiiiaKOHHTHHa, KaKTaKOBOro? 

l.JepeMHoiX K.fl: 

MDI Ha6JIIO,D;aJIH H3MeHeHHe OCTOBa JiaiiiiaKOIDITHHa, KOr,D;a IIpOBO)Uillli peaKI.J;mo, KOr,[{a Mbl 

IIbiTaJlliCb BOCIIpOH3BeCTH BOT 3TH npeBpaii\eHIDI. BoT 3TH BOT npeBpaii\eHH5l Ha 

COOTBeTCTB)'IOII\HX IIpOH3BO,ll;HbiX JiaiiiiaKOHHTI-IHa. B 3TliX peaKI.J;IDI OCTOB JiaiiiiaKOHHTHHa 

IIpeTepiieBarr H3MeHeHHSI, IIpMeM 6biJIO He KOHKpeTHO KaKOe-TO O,[{HO COe,[{HHeiDie, a 

MHO)KeCTBO pa3JllfqHDIX BapHaHTOB neperpyniiHpOBKH CKeJieTa. fOBOpHTb 0 KOHKpeTHKe H 

KaqecTBe He npe.n:cTaBJISIJIOCb B03MO)l{HbiM 

)J;.x.H. E.B. TpeTb5IKOB 

BTOpoii Bonpoc y MeH5l TaKOH. Bbi H3yqarrH aHaJIDreTMeCKYJO aKTHBHOCTo. Bbi 6paJlll 

JiaiiiiaKOIDITmi ra.n:poxrropH,D;, IIpaBHJibHO 5I YCJIDIIIIarr? 

l.JepeMHbiX K.fl: 

fH.n:po6pOMH,ll; . 

.D;.x.H. E.B. TpeTb5IKOB 

fH.n:po6poMH.n:. A, qTo KacaeTcSI BaiiiHX coe.zurneHHii, Boi TO)Ke 6parrn HX B BH,D;e 

rH.n:po6poMH.n:a? 

l.JepeMHDrx K.fl: 

ReT, HamH COe,[{HHeHIDI Mhl HCIIOJib30Ba.Tlli B BH,D;e OCHOBamiH, TO eCTb JiaiiiiaKOHHTHH 

Boi,[{eJISieTCSI H3 paCTHTeJibHOfO ChlphSI B BH,[{e rH.n:po6pOMH,D;a, II03TOMY Mbl HCXO,[{HJIH ,[{JISI 

10 



Haurnx cmiTe30B H3 m.npo6poMH.n:a. Ta.IOKe .n:mr H3)'1leHIDI aHan:r:,r eTlrtiecKoii aKTHBHOCTH M:bl 

rrpe,[{JIO)I(HJrn rn.n:po6pOMH,[{ JianTiaKOHHTHHa. 

,ll;.x.H. E.B. TpeTMIKOB 

A BJIIDieT ¢opMa Ha aaan:r:,reTlftleCK)'IO aKTHBHOCTn? Mo)l(eT, H)')KHO 6:r:,mo rrepesecTH BamH 

COe,[{HHeHIDI B m.n:po6pOMH,llbl H cpaBHHBaT:b C nmpo6pOMH,[{OM JlaiiiiaKOHHTHHa? 

qepeMHI>IX K.IT: 

<l>OpMa BBe,[{emur Ha aHaJibreTHqecK)'IO aKTHBHOCT:b BJIIDieT. ABTOpaMH BOT 3TOM pa60T:bl 6:r:,ma 

H3)'1leHa aHarrnreTlftleCKrui aKTHBHOCT:b pa3JIHliH:biX COJieM JiamiaKOHHTHHa, OpramPieCKHX H 

MHHeparrnHniX. H OIDI orrpe.n:eJrnrrH, qTo HaH60JI:brnyK> aaarrnrerlftlecK)'IO aKTHBHocrn 

JlaiTIIaKOHMTHH IIOKa3nmaeT C rrpOTHBOHOHOM cepHOM KHCJIOT:bl. Ho BO BCeX CJI)'llruiX 

Ha6mo.n:aeTc~ Ta HJrn HHrui aHarrnren-IqecKrui aKTHBHOCTb, qro em:e rryqme 6y.n:eT. TaK KaK 

aHaJII>reTlftleCKrui aKTHBHOCT:b rrpHMepHO BO BCeX ¢opMaX 6:r:,ma YCTaHOBJieHa, II03TOMY M:bl H 

OT,[{aJIH Ha rrepBOM 3Tane CKpHHHHra Ha aHaJI:breTnqeCK)'IO aKTHBHOCT:b B BH,[{e OCHOBaHIDI 

,ll;.x .H . E.B. TpeTb~OB 

Crracn6o. 

ITpe.nce.n:aTeJI:b .n:nccepTanHoHHoro coseTa - .n:.x.H. H.A. fpnrop:r:,es: 

KoHCTaHTHH llerposnq, JIO)l(aJiyMCTa . 

.n:.x.H. K.IT. Bomo: 

,ll;asa:HTe rrpo.n:oJI)I(HM 6Horrormo. Crra:H.n: 16 MO)l(HO? Bo3MO)l(HO, ~ 3TO crrpanrnsan Ha 

npe.n3am:HTe. Y sac HaJIHCaHO U:HTOTOKCHliHOCT:b, HO npnse.n:eHa oRa B GI. To ecTn 3TO 

aHTHIIpOJrn¢epaTHBHrui aKTHBHOCTb. TaK qTo BCe-TaK.H orrpe.n:emrJrn, UHTOTOKCHliHOCT:b HJIH 

aHTHIIpOJrn¢epaTHBH)'IO aKTHBHOCT:b. 

qepeMHniX K.IT: 

HMeeTC~ B BH.[{y IIOKa3aTeJI:b «KOHI..{eHrpan:IDI, KOTOpru! B:bl3nmaeT HIITH6HpOBaHHe pOCTa 

KJieTOK»- GI50 . 

.n:.x.H. K.IT. Borrqo: 

iloH~THO, TOr.n:a HeJI:b3~ 3TO Ha3bffiaTn UHTOTOKCHliHOCT:biO. ilOCKOJI:bKY peq:r:, 0 TOKClfqHOCTH He 

H,[{eT, peq:r:, H,[{eT 06 HHrH6HpOBaHHH pOCTa. TepMHH UHTOTOKClftiHOCTb B ,[{aHHOM CJI)'llae He 

npnMeHHM. Ha 6y.n:)'ID:ee 3HaiiTe, HMO rosopHTn .n:aHHnie o rrporrn¢epaTHBHoii aKTHBHOCTH. 

H crra:H.n: 17. Bo-rrepBniX, 3TH npoH3BO,[{H:ble rranrraKOHHTHHa, ocTasanac:r:, Jrn y HHX 

npoTHBocy.n:opO)l(Hrui aKTHBHOCTn, o:H, aHTHapHTM}fqeCKrui aKTHBHOCTn . 

qepeMH:biX K.IT: 

Mbi H3)'1laJrn, sepHee coTpy.n:HHKH rra6opaTOpHH ¢apMaKorrornqecKHX nccrre.n:osaHHii, H3)'1laJrn 

aHTHapHTMHqeCK)'IO aKTHBHOCT:b IIpOH3BO,[{H:biX JlaiTIIaKOHHTHHa. ,ZJ;mr HeKOTOpniX IIpOH3BO,[{HbiX 

OHa Ha6mo.n:anac:r:,, HO .llllii HHX He 6biJIO CXO,[{HMOCTH aHTHapHTMHqecKOM aKTHBHOCTH. To eCTb 

OHa TO eCT:b, TO HeT . 

.n:.x.H. K.IT. Bonqo: 
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A C TOtJKlf 3peHIDI )].03? ,I:(03oi O)l.RHa.KOBoie )l.JUI a.Ha.JThre3HH H aHTHapHTMWieCKOH a.KTHBHOCTH7 

qepeMru.rx K.IT: 

I1crroJTh30BamiCo pa6o"tiHe )l.03oi rrarrrraKOHHTHHa, 3TO rrpHMepHo rro.rryqaeTc.sr 0.3, 300 Mr Ha Kr H 

B 10 pa3 Meru.me. 30 Mr Ha Kr. 0HH pa6onum B 3THX )l.03ax. B 3THX )l.03aX CXO)l.HMOCTH He 

6omo . 

.n..x.H. K.IT. Bomo: 

A BOT B Tex )l.03ax, B KOToporx Boi pa6oTamr, TaM ecTb .n.o 25 Mr Ha Kr. Ha6mo.n.amrco JIM KaKHe 

rro6o'!Hbie 3cp<l>eKToi in vivo? CaMoe-To rrraBHoe, "t!TO aHTHapHTMHliecKa..sr a.KTHBHOCTo He Bcer.n.a 

.siBJI.sreTC.si IIOJie3HOH. I1o60"t!HoiM )l.eHCTBHeM .siBJI.sreTC.si TOKCH"t!HOCTo. C TO"t!KH 3peHIDI 

aHa.JThreTHKa, KOTOpolli HCIIOJib3YeTC.si "t!aCTO H )l.OJirO. qpe3Boi"t!aiiHO Brui<.HoiM BOIIpOCOM 

.srBmreTc.sr 6e3orracHOCTo in vivo, ecTeCTBeHHO. LD50 orrpe.n.eJUI.JIH? I1.JIH Ma.KCHMa.JThHO 

rrepeHOCHMYJO )l.03y7 

qepeMHbiX K.IT: 

,I:(a, LD50 6omo H3y-qeHo. 3m 6om O)l.HH H3 BorrpocoB orrrroHeHTa. KocBeHHO MO:>KHO CKa3aTo, 

liTO IIpOH3BO)l.Hoie MeHee TOKCH"t!Hbl "t!eM rrarrrraKOHHTHH. flarrrra.KOHHTHH B 3TOH )l.03e He 

pa6oTarr, >KRBOTHoie )'MHpami. 0)l.HO 1:13 HaH60rree a.KTHBHoiX COe)l.RHeFIHif 59, OT)l.a.Jlli )l.JUI 

H3y-qeHIDI TOKCH"t!HOCTH, IIOKa3aTemr LD 50. ,I:(omJIH )].0 )l.03bl 150 Mr Ha Kr H o6pa3eU: KOH"t!HJIC.si . 

.n..x.H. K.IT. Bomo: 

Hy, 3TO 6omaeT. A c TO"t!KH 3peHHJI rroBe)l.eHIDI, cocTO.siHIDI Mbiiiieii? EcrrH roBopHTo He o 

TOKCH"t!HOCTH, a 0 MaKCHMa.JThHO rrepeHOCHMOH )l.03e, KOf)l.a y MbiiiieH HeT em;e 3<l><l>eKTOB .siBHO 

BoipruKeHHoiX TOKCHlieCKHX. 3TO He OIIpe)l.eJUI.JIH? 

qepeMm.rx K.IT: 

Moi HaxO)l.HMC.sr B rrpou:ecce o6cy)l()l.eHIDI :noii pa6oToi c COTpY.li.HHKaMH rra6opaTOpHH 

cpapMaKOJIOfH"t!eCKHX HCCJie)l.OBaHHH, H 3TO y HaC Ha CTa)l.HH 06Cy)l()J.eHHJI . 

.n..x.H. K.IT. Borr-qo: 

Crracn6o. 

ITpe.n.ce.n.aTeJib ,n:HccepTau:HOHHoro coBeTa- ,n:.x.H. I1.A. fpHropoeB: 

Em;e Borrpocoi. Bee, crracH6o. BorrpocoB He BH:>K)'. Mol Terrepo rrepexo,n:HM K BoiCTynrremno 

HaY"t!Horo PYKOBO)l.RTemr. 

HaY"tiHoill PYKOBO)l.HTeJTh, .n:.x.H. lllyJibU: 3.3. : 

KRpnrrrr rrpHmerr B rra6opampmo rrocrre oKolfl:laHIDI Hamero ynHBepCHTeTa. To ecTb .n.nrrrroM 

CBOii, .n:HIIJIOMH)'IO pa6ozy, OH BomOJIHIDI B rra6opaTopHH ArreKce.sr BacnJibeB~PJa TKa"t!eBa. A 

3aTeM rrpHmerr K HaM. To ecTb eMy ny:>KHo 6omo 3a rrepHo.n: aciiHpaHTypbi .n:erraTo HOBYJO pa6oTy 

H c.n.erraTo xopomyro pa6oTy, "t!T06oi oHa 6oma 3am:Hm;aeMa..sr, tiTo eMy y.n:arroco. Ero OTJIH"t!aeT 

TaKrui xopoma..sr pa.qHOHa.JThHOCTo IIO,LJXO,n:a )l.JUI MOJIO)l.oiX XHMHKOB: BOT OH Ha"t!arr )l.eJiaTo, 

3Ha"t!HT, OH 3TO ,n:o,n:erraeT. 0H 3TO IIOCMOTpHT CO BCeX CTOpOH. To eCTo HCXO)l.HT H3 TOro, "t!TO OH 

XOpomo 3HaeT OpraHHtieCKYJO XHMIDO, liTO HMeHHO ffY)l(HO IIOCMOTpeTb H Ka.K H)')KHO 

IIOCMOTpeTo. Y Hero XOpOillrui KBamlcpHKai.J:H.si Boipa6oTarraCo. BoT 3TO eMy Ka.K pa3 II03BOJIHJIO 

C)l.eJiaTo MeTO)l.oi, 'ITO OHH CHa'-larra 6oiJIH ITOCJie)l.OBaTeJibHoiMH, IIOTOM OHH 6biJIH 
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MHOfOKOMIIOHeHTHl>IMH, O,[{HOpeaKTOpHbiMR, one-pot MeTO,[{bl, TO eCTb :no CMOrpHTCSI JierKO, HO 

Ha CaMOM .n:ene :no rrepe6HpaercSJ: o-qem. MHOro pa6oTI>I. BoT. IIepe6HpaercSJ: o-qem. MHoro 

pa.3.JlllliHbiX <l>aKTopoa, KOTOpi>re pa6oraroT a MYJII>THKOMIIOHeHTHOM CHHTe3e. Ha.L{o CKa.3aTI>, trro 

IIO CBOeH KBaJIH¢HKaiJ;HH OH BnOJIHe 3aCJIY)KHBaeT npHCy)K,[{eHIDI eMy y-qeHOH CTeneHH 

KaH,[{H,[{aTa XHMH'IeCKHX HaYK. 

IIpe.n:ce.n:aTeJib ,[{Hcceprau;HoHHoro coaera - .n:.x.H. M.A. fpHrOpbeB 

CnacH6o. 

Y"t!eHI>lli ceKperapb ,[{HccepTaU:HOHHoro coaera - .n:.x.H. O.A. Jiy3HHa: 

CHaqana 3aK.JIIO"t!eiDie opraHH3ai{IDI, B KOTOpOH BbillOJIHSIJiaCb ,[{HCCepTaiJ;IDI, :no 

HoaocH6HpCKHH IDICTHTYT opra.HH"t!eCKOH XHMHH. B 3aK.JIIOqeHHH OTMe"tJaercSJ:, trro pa6ora 

BbillOJIHeHa B Jia6opaTOpHR Me,[{HIJ;IDICKOH XHMHH. KlipHJIJI ilaBJIOBH"t! B :noM: Jia6opaTOpHH 

pa6oTaeT B ,[{OJI)KHOCTH MJia,[{Illero Ha~oro COTpy.L{HHKa. 0KOH"t!HJI HfY B 2016 r no 

CIIeiJ;HaJibHOCTH «XHMIDI». ll C aarycTa TOfO )J{e ro,[{a no HaCT05Il.IJ;ee BpeMSI, Ha TOT MOMeHT, 

Kor.n:a 6I>mo 3aKJTIOqeJrn:e, o6y-qancSJ: a O"t!HOH acnHprunype HHOX CO P AH. IIo HTOraM 

o6cy)K,[{eHIDI npHHSITO cne.n:yroru:ee 3aKJIIoqeHHe: qTo pa6ora o6na.L{aeT aKTYaJibHOCTI>IO, 

Hay-g:HoM: HOBH3HoH:, TeopeTH"t!eCKOH H npaKTiflleCKOH 3Ha"t!HMOCThiO. TaK )J{e ceMHHap OTMe"tJaeT, 

tiTO BbiCOKaSI .AOCTOBepHOCTb pe3yJibTaTOB TIIJ:aTeJibHOCTb BbillOJIHeHHSI 3KCnepHMeHTa H 

HcnoJib30BaHHeM coapeMeHHbiX ¢H3HKO-XHMifllecKHx MeTO,[{OB CTPYKTYP nony-qeHHI>rx 

coe.n:HHeHHH. CrpoeHHe acex anepBhie c:mne3HpOBaHHbiX aemecTB ,[{OKa.3aHO cneKTpaJII>HhiMH 

MeTO,[{aMH . .D:HccepTau;HOHHaSJ: pa6ora cooTBeTcrayer cneu;HaJibHOCTH oprrumqecKaSJ: XHMIDI. IIo 

TeMe ,n:HCCepTaiJ;HOHHOH pa60TI:.I Ony6JIHKOBaHbl ,n:Be CTaTbli B peu;eH3HpyeMI>IX Me)l(Jl:yHapO,[{HI:.IX 

l13JJ:aHIDIX li Te3HCbl meCTH ,[{OKJia,[{OB Ha pOCCHHCKRX li Me)K,[{yHapO,[{Hl>IX KOH¢epeHIJ;IDIX. 

Ony6JIHKOBaHHI:.Ie pa6oTI:.I .n:ocraTo"t!Ho noJIHo orpa)J{aJOT cyTI> ,[{Hcceprau;HoHHoM: pa6oTI:.I. B 

ny6JIHKaiJ;HSIX 1-5, BKJllOtiaSI Te3HCbl, BKJia,[{, BHeCeHHI.rH COHCKaTeJieM BbillOJIHeHHSI 

3KCnepHMeHTaJibHOH "t!aCTH, 06Cy)K,[{eHHH pe3yJibTaTOB XHMH"t!eCKOfO 3KCIIepHMeHTa li 

no,n:rOTOBKa MaTepHaJIOB K ny6JIHKau;HH SIBllileTCSI OCHOBHI:.IM. B pa6oTe 6 COHCKaTeJib 

pa.3pa60TaJI nO,[{XO,[{ H OCYIIJ:eCTBHJI CHHTe3 reTepou;HKJIHqecKHX IIpOH3BO,[{HbiX JianiiaKOHHTHHa. 

OrMeqaercSJ:, tiTO KHpHJIJI ilaBJIOBH"t! SIBlliiJICSI H SIBllileTCSI HCDOJIHHTeJieM rpa.HTOB P<l><l>H H 

PH<l>. B nepHO,[{ o6y-qeHHSI B acrmpa.Hrype HHOX 3aHHMaJICSI y-qe6Ho-MeTo,[{HqecKoM: H 

ne.n:arorlflleCKOH npaKTHKOH. PYKOBO.L{HJI BI>moJIHeHHeM KypcoBI:.IX pa6oT cry.n:eHTOB 2ro Kypca 

<l>EH HfY. AKTHBHO y-qacTBOBaJI B Mono,n:e)J{HI:.IX KOHKypcax HHOX CO P AH. BI>rcTynan c 

,[{OKJia,[{aMH Ha KoH¢epeHIJ;HS~X . .D:Hcceprau;HS~ KHpHJIJia IIaanoaH"tJa peKoMeH,n:yeTcSJ: K 3amHTe Ha 

COHCKa.HHe y-qeHOH CTeneHH KaHJJ:H.n:aTa XHMJflieCKHX HaYK. 3aK.JIIO"tJeHHe npHHSITO Ha 3aCe,n:a.HHH 

ceMHHapa or.n:ena Me,[{HIJ;HHCKOH XHMIDI 2 mollil 2020r. IIo pe3yJibraToM ronocoaaHHS~ 42 

qenoaeKa - «3a». «llpoTHB» - HeT. IIpe.n:ce,n:aTeJib ceMRHapa - Canaxyr,n:HHOB HapHMaH 

<l>apH,[{OBHq, 

0T3I:.m ae.n:yru:eii opraHH3aiJ;HH Ha ,[{Hcceprau;HOHHyiO pa6oTy qepeMHI:.IX KHpHJIJia IIaBJIOBHtia. 

Be.n:yru:aSJ: opraHH3aiJ:HSI, HaiiOMHHaro, llHcTHTYT He¢reXHMHH H KaTaJIH3a Y<l>I1ll B OT3I>me 

Be.n:yru:eif OpraiDI3aiJ;HH OTMe"tJaeTCSI, tiTO nOHCK BeiiJ:eCTB, 06Jia.L{aiOIIJ:HX JieKapCTBeHHI.IMH 

CBOHCTBaMB:, SIBllileTCSI O,[{HOH H3 CaMbiX aKTYaJibHI:.IX 3a,[{a"t!. 06 aKTYaJII:.HOCTH CBH,[{eTeJibCTByeT 

TaK)Ke noMep)l(Ka rpa.HTaMH PoccnM:cKoro HaY"tJHorO cpoH.n:a H P<l><l>M. B OT3I>me ae.n:yru:aSJ: 

opraHH3aiJ;IDI TaK)Ke oTMe"t!aeT, "t!TO CTPYKTypa .n:HccepTaiJ;HH KJiaCCHtiecKaSJ:. B o63ope npoae.n:eH 

aHaJIH3 cnoco6oa CHHTe3a rerepOU:HKJIIflleCKHX H paccMorpem.r 
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M)'JlhTHKOMITOHeHTHhie nO,ro<:O.ll;hi K CHHTe3y Ha OCHOBe a.JII<HHHJIKeTOHOB. 0TMelJaiOTC5I TaiOKe 

OCHOBHble HayqHI>Ie pe3yJibTaThl .ll;HCCepTa~IDI. 3aKJilOqaeTC5I, qTO npe,nCTaBJieHHM KHpHJIJIOM 

flaBJIOBHlJeM pa60Ta 5IBJI5IeTC5I 3aBepmeHHI>IM HCCJie.ll;OBaHHeM, COlJeTaiOIIJ;HM BhiCOKHH 

TeopenrqecKHH: H 3Kcn epHMeHTaJibHhrH yposeHh . .IJ:nccepTaHT nposerr nmpoKoe, opHrHHaJibHoe 

H ITJIO.ll;OTBOpHOe HCCJie.ll;OBaHHe, OTJIHlJaiOII(eec5I ~eJibHOCThiO, 60JiblllliM 06oeMOM 

HH<i>OpM~HH, tieTKOCThiO H3JIO)I(eHIDI. M B ~eJIOM pa6oTa llepeMHbiX COOTBeTCTByeT BCeM 

Tpe6osaHH5IM BAK no HOBH3He, aKTYarrbHOCTH, o6oeMy H KatiecTsy. ABTope<i>epaT ,n;HccepT~HH 

noJIHOCThiO OTpa)l(aeT co,nep)l(aHHe ee. ITo co,nep)l(aHHIO aBTope<i>epaTa H ,nHccepT~HH 

B03HHKJIH CJie.nyiOII(He BOnpOChl H 3aMelJaHIDI. flepsoe: B JIHTepaTypHOM 0630pe paCCMOTpeHhl 

MeTO.ll;bl CHHTe3a HeKOTOphiX reTepOI(HK.JI.HlieCKHX COe,nHHeHHH Ha OCHOBe npespam:eHHll: a,B­

~eTHJieHOBhiX KeTOHOB. flpH 3TOM He 5ICHO, liTO nocJiy)l(lfJIO KpHTepHeM OT60pa Onpe,neJieHHhiX 

KJiaccos (nepetiHcrreHHDIX Bhlille) reTepo~HKJIOB. BTOpoe 3aMetiaHHe: M3BeCTHO, 'iTO 

rrarrnaKOHHTHH npHMeiDieTC5I B KatieCTBe aHaJibreTH'ieCKOrO areHTa B KHTaHCKOH Me,n;H~He. 

M3BeCTHhi apHrr3aMeii(eHHI>Ie IIHpHMH.n;HHhi, o6rra,naroll(He o6e360JIHBaiOII(HM ,neH:cTBHeM. B 

pe3yJibTaTe csoero Hccrre,noBaHH5! ,nHccepTaHT onpe,neJTHrr HeKOTOphie coe,nHHeHH5! B Kat.IeCTBe 

aHaJibreTHlJeCKHX areHTOB, nepcneKTHBHhiX ,n;M .ll;aJibHeiflnero H3yqeHHH. Ho Ba)I(HhiM 

CBOHCTBOM JiaiillaKOHHTHHa 5IBJI5IeTC5I ero aHTHapHTMHt.IeCKM aKTHBHOCTh. liTO MO)I(HO CKa3aTh 

o6 aHTHapHTMHt.IeCKOH HJIH apHTMH'IecKoH: aKTHBHOCTH HOBhiX coe.n;HHeHHif? M TpeThe: B 

TeKCTe .ll;HCCepT~ BCTpet.IaiOTC5I oneqaTKH, HO HX KOJIHlfeCTBe He3HalJHTeJihHO. YKa3aHHI>Ie 

BOnpOChl H 3aMelJaHIDI He 3aTparHBaiOT CYTH pa60Thl H HOC5IT peKOMeH,naTeJibHbrH xapaKTep. Ha 

OCHOBaHHH BhlilleH3JIO)I(eHHOrO MO)I(HO KOHCTaTHpOBaTh, 'iTO .n;HCCepT~H5! npe,nCTaBMeT C060H 

HayqHO-KBaJIH<i>HKa~HOHH)'lO pa6oTy, B KOTOpOH co,nep)l(lfTC5I p emeHHe 3a.ll;atrn no C03.ll;aHHIO 

opHrHHaJibHhiX MeTO.n;HK nonyqeHH5! HJIH reHepHpOBaHH5! in situ a,B-~eTHJieHOBhiX KeTOHOB Ha 

OCHOBe 3<i>HpOB aHTpaHHJIOBOH KHCJIOTbl H rrarrnaKOHHTHHa. flpe,nCTaBJieHHM pa6oTa 5IBJI5IeTC5I 

aKTYa.JibHbiM, ~eJibHbiM H 3aBepmeHHbiM HCCJie.ll;OBaHHeM, OTBeqaeT Tpe60BaHH5IM, 

npe,n'bHBJI5IeMbiM K KaH.ll;H.ll;aTCKHM .ll;HCCepT~, H COOTBeTCTByeT KpHTepH5IM, H3JIO)I(eHHbiM B 

nono)l(eHHH BAK. HacTom:rurii OTihiB paccMoTpeH Ha o6oe.n;HHeHHoM HaYlJHOM ceMHHape 

HHCTHTYTa He<i>TeXHMHH H KaTarrH3a y<i>HMcKoro Hccne,nosaTeJibcKoro ~eHTpa P AH 20 asrycTa 

2020r. Ilo,nnHCaH M6parHMOBhiM AcxaTOM r a6,npaxMaHOBHqeM, .ll;OKTOpOM XHMHt.IeCKHX Ha)'K, 

npo<PeccopoM, 3aB. rra6opaTopHeH: reTepoaTOMHhiX coe,nHHeHHif :noro HHCTHTYTa, rnaBHhiM 

HayqHI>IM COTpy.ll;HHKOM, .ll;OKTOpOM XHMHt.IeCKHX Ha)'K. 0T3hiB YTBep)l(.ll;eH HCnOJIH5IIOIIJ;HM 

o65!3aHHOCTH .n;HpeKTOpa 3Toro HHCTHTYTa ,noKTopoM XHMHt.IecKHX Ha)'K npo<i>eccopoM P AH 
T)'KTapoBhiM. 

Ha aBTOpe<i>epaT .ll;aHHOH .ll;HCCepTaii,IDI nocTyrrHJIO 7 OT3hiBOB. Bee OIDI nOJIO)I(lfTeJibHhie. 

IlepBI>m OT3biB. CeKYfi.ll;O'IKY. <I>apHHhiM ArreKcaH.npOM BacHJibeBHt.IeM H KaJIHHHtieHKo ErreHoH: 

HHKonaeBHOH. ArreKcaH.np BacHJiheBl:f'I 3aMHaqa.JibHHKa npoH3BO.ll;CTBeHHoro ~eHTpa 

«XHM<i>apMcHHTe3», 3aMHalJaJibHHKa no npoH3BO.ll;CTBY H pa3BHTHIO, a KarrHHl:f'IeHKo ErreHa 

HliKorraeBHa - 3aM.ll;HpeKTOpa no HayqHOH H HHHOBa~HOHHOH pa6oTe 3TOH opraHH3~HH, .ll;OKTOp 

XHMH'ieCKHX Ha)'K, t.IJieH-KOppecnOH.ll;eHT p ecrry6JIHKH .6errapych. MHCTHTYT HaxO,nHTC5I B 

pecny6JIHKe .6errapyc~>. 0TII>IB noJIO)I(lfTeJibHDrn. B KatiecTBe Hecyll(eCTBeHHoro 3aMet.IaHH5! K 

pa60Te: OTCYTCTBHe KOJIHlJeCTBeHHhiX ,naHHbiX no ~HTOTOKCH'UIOCTH HCCJie.nyeMhiX 

coe.n;HHeHHH. Crre.nyromHH: OTihiB <l>aH:3yJIHHOH JlHJIHH XaJIHTOBHhi H Barreesa <l>apH,na 

A6.nyrrosHt.Ia. JlHJIH;r XaJIHTOBHa cTapillHH: HayqHI>lli coTpy.n;HHK na6opaTopHH 

<PapMaKo<i>opHDIX ~HKJIHt.IecKHX CHCTeM MHcTHTYTa XHMHH, a <I>apH.n A6.nyrroBHt.I - 3ase.nyroll(HH: 
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TOH )l(e rra6opaTOpirn. 0T3I>m rroJIO)KHTeJII>HI>lli, 6e3 3a.Meqamrn. Crre.zzyroiiUfii OT3bm 

Bemn<opo.n;oB AHaTOJIHH BarrepbeBWI, 3aBe.n;yrom:I:rii Kacpe.n;poii opramrqecKoii, HeopraHHqecKoH 

R cpapMa:o:eBTFJ:qeCKOH XHMRH AcTPaxaHcKoro rocy.n;apcTBeHHoro yHJmepcHTeTa, .n;oKTop 

XHMFJ:qeCKRX HaYK. 0T3biB IIOJIO)I(RTeJibHblli, 6e3 3a.MeqaHllil:. 0T3biB, IIO,li.IlliCaHHblli 

A.n;eKeHOBI>IM Cepra3M Ml>nDKacapoBHqeM R TyrreyoBI>IM EopaToM MrrrHKOBFJ:qeM. 3TO y Hac 

Me)l(,[{)'Hapo.n;Hblli HayqHo-npOH3BO.n;CTBeHHblli xorr.n;HHr «<l>HTOXHMR5D>. Cepra3I>I 

MbiH,lJ;)I(aCapOBFJ:q 5IBIDieTC.SI aKa)J;eMHKOM Ha:U:HOHaJibHOH aKa,ll;eMHH HaYK pecrry6JIHKH 

Ka3axCTaH, reHeparri>HI>IM ,[(HpeKTopoM 3Toro o6oe.romeHR.SI, .n;oKTopoM XIIMFJ:qeCKHX HaYK, 

npocpeccopoM. A EopaT fuJIHKOBWI 5IBIDieTCH 3aBe.JzyiOIIUiM rra6opaTopReH XRMirn: CTepoH.n;HI>IX 

COe,ll;HHeHHH B 3TOM XOJI,[(HHre, ,ll;OKTOpOM XIIMW:IeCKHX HaYK, npocpeccopOM. 0T3biB 

noJIO)KHTeJibHblli, 6e3 3a.Meqa:HH:il:. 0T3I>m, no,n;rrHCaHHblli My3I>JqKRHOH PaHcoii ArreKceeBHOH, 

aKa,n;eMHKOM P AEH, .n;oKTopoM XIIMHqecKHX HaYK, rrpocpeccopoM Ka3axcKoro Ha:U:HOHaJII>Horo 

YffHBepCHTeTa, HMeHR AJib-<l>apa6R. 0T3biB nOJIO)I(HTeJibHblli, 6e3 3a.MeqaHJIH. 0T3I>IB 

no.r:urncaHHI>lli MaKapeHKO CepreeM BarreHTHHOBHqeM, .n;eKaHOM cpaKyRTeTa XIIMHH, 

PoccHHCKoro rocy.n;apcTBeHHoro YffHBepcHTeTa HM. fep:u:eHa, .n;oKTOpOM XRMHqecKHX HaYK, no 

cne:U:RaJibHOCTH «OpraHHqecKa.SI XHMH.SI» H ,ll;O:U:eHTOM Kacpe,n;pbl opraHHqecKOH XHMRH TOTO )l(e 

YHHBepcHTeTa, KaH.n;H.[(aToM XHMJiqecKHX HaYK PycrraHoM il3MaHJIOBW:IeM Ea:ifqypRHDIM. 0T3biB 

noJIO)I(RTerri>Illilli. IlpH npoqTeHHH aBTope¢epaTa npe.n;cTaBJUieTc.SI Heo6xo,ZUiMbiM YTOqffl{Tb 

MeXaHH3M cpopMRpoBaHH.SI H30KCa3orra 73 H TeTPa30rra 74. He Ha6mo.n;arrocb JIH o6pa30BaHH.SI 

6eH3omrco.n;ep)l(aiiiero TPHa3orra B 3Toif pe~HH? KpoMe Toro, B cxeMax peaKUHH o6Hap~eHo 

He3HalffiTeJibHoe KOJIFJ:qeCTBO oneqaToK. H OT3I>m, n o.n;nHcaHHI>lli MaKaeBbiM <l>mopoM 

3aifHYT)J;HHOBW:IeM, 3aBe.JzyiOIII.HM rra6opaTOpHeH opraHHqecKOfO CHHTe3a H 61WcpapMa:u:eBTHKH 

HHCTHTYTa XHMHH. Pecrry6JIHKa Morr.n;oBa, ropo.n; KmrmHeB. Ilpocpeccop, .n;oKTop xa6RmrTaT 

xH~ecKHx HaYK. OTibiB noJIO)KHTeJibHblli. Hec)'III:eCTBeHHoe 3a.MeqaHHe no ocpopMrreHIDO 

aBTopecpepaTa, He MeHIDOmee cyTH npe.n;cTaBrreHHoro MaTepHarra. Ha CTPaHH:U:e 18, cxeMe 13 

COHCKaTeJib HCXO.n;HJI II3 N-cpOpMHJI 44, TOr,n;a KaK npO.n;yKTbl peaKUHH npe,n;CTaBJieHDI 

a:u:eTHrrnpoH3BO)J;HbiMH. Bee. 

Ilpe.n;ce.n;aTerri> ,[(HccepTa:U:HOHHoro coBeTa - .n;.x.H. H.A. fpHropi>eB: 

IlO)I(arryH CTa 

tiepeMHI>IX K.Il: 

XoTeJI 6bi no6rraro,n;apHTh aBTOpOB OT3biBOB 3a HX BpeMH H BHRMaHHe, np05IBJieHHblli HHTepec K 

pa6oTe, a TaK)I(e Be.U)'III:)'lO opraHH3a:u:mo 3a To, qTo corrracHrracb BnmerrHTb BHHMaHHe. Ilo 

OT3biBa.M Ha aBTopecpepaT: MaKaeB, Ha cTpaHH:U:ax oneqaTKa. .[(a ecTb TaKoe, oneqaTKa. Ilo 

OT3biBY Ha aBTOpecpepaT 06 OTCYTCTBHH KOJIHqecTBeHHbiX ,n;aHHbiX no :U:HTOTOKCHqHOCTH. 06oeM 

aBTOpecpepaTa OrpaHHlffiBaeTC.SI npe,llCTaBJieHHe 6orree ,n;eTaJibHOH HHcpOpMa:U:Irn:. 3TH )J;aHHbie 

ecTb B ,[(HccepTa:u:HH, 6I>IJIH B npe3eHTa:rnrn. tiTo KacaeTc.SI Bonpoca no MexaHH3MY 

cpopMHpOBaHH.SI H30KCa30Jia H TeTPa30Jia. Ilpe.n;IIOJIO)I(HJIH, ~0 B YCJIOBlrnX a3H,ll;a HaTpH.SI B 

IIpHCYTCTBllli YKCYCHOH KHCJIOTbl ¢opMHpyeTC.SI a3H,ll;OBO,ll;OpO.n;Ha.SI KHCJIOTa, KOTOpa.SI 

npHCOe.umrneTC.SI no ,llBOKHOH CB.SI31I, 3aTeM npoHCXO,llliT OTIIJ;enrreHRe a30Ta, II 3a cqeT TaKOfO 

THIIa CMeiiJ;eHH.SI 3JieKTPOHHOH nJIOTHOCTII npOHCXO,ll;HT o6pa30BaHHe npOH3BO,ll;HOfO H30KCa30Jia. 

IlpOII3BO.n;HOe TeTPa30Jia o6pa3yeTC.SI 3a cqeT B3aiiMO)J;eHCTBH51 BTOpOH MOJieKyJibl 

a3H,llOBO,ll;OpO.[(a, K TaKOMY THny COe,llliHeHH.SI, H 3a cqeT CMeiiJ;eHH.SI 3JieKTPOHHOH nJIOTHOCTH, 
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IIpH cpopMHpOBaHMM MOJieKy.JII,I a30Ta CO CBX3M Ha IIOJIO)KHTe.JII,HhrH 3ap5I,[( IIpOHCXO,UMT 

o6pa30Ba.IIHe COOTBeTCTB}'IO~MX TeTpa30JIOB. 

He Ha6mo.n:arrM JIM Bbi o6pa30Ba.IIHe 6eH30imco.n:ep)KaiiUIX TpMa30JIOB B rrpe.n:CTaBJieHH.brx Ha 

crrai1:.n:e peaKIJ.Rxx? IlpoH3BO,n;Hoe TpMa3orra He Ha6mo.n:arrocb. 0Ho 6I>mo rrorryqeHo rrpH 

B3aMMOJl:eHCTBHH C a3H,ll;OM HaTpRX B ycJIOBRXX Me)Kcpa3HOrO KaTaJIM3a C Terpa6yTRJiaMMOHHii 

6pOMHJl:OM B CHCTeMe «3THJiaUeTaT-BO,IJ;a». J1 IIOtffH C KOJIWieCTBeHH.biM BbiXO,ll;OM 

o6pa30BbiBaJIOCb HMeHHO 6eH30HJICOJl:ep)Kamee IIpOH3BO,UHOe TpHa30Jia. 

Bonpocbi se,n;ymei1: opraHM3arurn:. B JIRTepaTypHOM o63ope paccMoTpeHhi MeTo,n;I>I cMHTe3a. q To 

IIOCJIYIKRJIO KpHTepHeM OT6opa TaKHX KJiaCCOB COeJl:RHeHHH? 

XJiMRX am<HHOHOB 6ypHO pa3BRBaeTCX B HaCTomu;ee BpeM5I. C RCIIO.JII,30BaHMeM TaKOrO KJiacca 

coe,n;HHemlli MO:>KHO rrorryqRTb rrrnpoKRi1: px.n: pa3IIWIHbiX reTepon:HKJIWiecKHx coe.n:HHeHHH. 

HaH6orree pacnpocTpaHeHHbiMR reTepoU:HKJIH'!ecKHMR rrpoH3BO,IJ;HbiMH B )KHBOH rrpHpo,n;e H B 

pa6oTax IIO Me,IJ;HUHHCKOH XHMMM XBIDIIOTCX a30TMCTbie reTepOUHK.JII,I. Il03TOMY B 

JIHTepaTypHOM o63ope, npe)l(Jl:e scero, paccMaTpHBaJIHCb 5 -TH, 6 -TH H 7 -MH 'lJieHHbie 

a30TCO,IJ;ep)KaiUHe reTepOU:HKJibl. 

KacaTe.JII,HO aHTHapHTMM'leCKOH aKTHBHOCTM. KaK y)Ke roaopHrrocb, Mbi ee H3~aJIM, 

pe3y.JII,TaTbl IIOJiyqeHhi, HO CXO,UHMOCTH He 6biJIO. 

YlleHhlli ceKpeTapb .n;HccepTan:HOHHoro coaeTa- .u.x.H. O.A. J1y3HHa: 

A MO:>KHO sorrpoc? K sorrpocy se,n;yme:H opraHH3aU:HH. A ,n;rrx rranrraKOHMTHHa cxo,n;HMOCTb 

aHTHapHTMM'!eCKOH aKTHBHOCTH Ha6mo.n:arraCb? 

qepeMHbrx K.Il: 

' 
,lJ;a, ,IJ;JIX Hero OHa yCTaHOBJieHa, B p.si,Ue OTibiTOB, B HaiiieM HHCTHTYTe, ,n;a. 

Ilpe,n;ce.n:aTe.JII, ,ll;MCCepTaU:MOHHOrO COBeTa- ,ll;.X.H. J1.A. fpHrOpbeB: 

TaK, Terrepb y HaC OT3b1Bbl OIIIIOHeHTOB. IlepBbiH OIIIIOHeHT frrymKOB B rra,IJ;HMHp 

ArreKCaH,ll;pOBIPI. 

OrrrroHeHT .n:.x.H. B.A. frryiiiKoa: 

YBa)KaeMblli I1ropb ArreKceeBH'l, 'lJieHbi .n:HccepTau;HoHHOro coseTa, Korrrrem. B 3TOM ro.n:y MHe 

IIpHXO,ll;HTCX MHOrO OIIIIOHHpOBaTb H XOTeJIOCb 6bi OTMeTHTb TaK}'IO HHTepeCH}'IO oco6eHHOCTb, 

'ITO B rryqiiiMX Harrrnx XHMH'leCKMX IIIKorrax acmrpaHTbi pa6oTaroT HM .UOBO.JII,HO y3KHMH 

TeMaMH, HO IIpH 3TOM OHM MX H3y-qaJOT Jl:OCTaTO'lHO rrry60KO H BCeCTOpOHHe. BoT KaK pa3 

TaKoro po,n;a pa6oTa, :no pa6oTa KHpHrrrra IlaBJIOBH'la qepeMHbiX. CaM rrpe.n:MeT ero 

HCCJieJl:OBaHMH, 3TOT ,n;HTepiieHOBbrH aJIKaJIOM,ll; JiaiiiiaKOHHTHH, H3BeCTeH TeM, 'ITO y Hero eCTb 

apoMaTH'!eCKOe KO.JII,U:O, KOTOpoe rrerKO MO)KeT IIO,n;BepraTbCX ¢YHKllHOHaJIH3au:HH. 5I C 

60.JII,IIIHM HHTepeCOM 03HaKOMHJICX C pa60TOH. ,lJ;a, X Cpa3y CKa)KJ, 'ITO B,ll;OXHOBJIXXCb 

IIpHMepoM AH.n:pex BHKTOpOBH'l:a c npe,ll;bl,ll;ymero 3aCe,IJ;aHRX, MO:>KHO X He 6y,n;y '!HTaTL OT3biB, 

a 3a'!HTaJO TOJibKO TO, 'ITO B KOHUe IIOJIO)KeHO. BbiCKa)KY CBOe MHeHHe 0 pa60Te CBOHMH 

CJIOBaMM, ecJIM Bbl MHe II03BOJIMTe. TaK BOT. ,lJ;JIH rra6opaTOpHH rrpocpeccopa 3.JII,BHpbi 

3,n;yapJl:OBHhl llly.JII,U: 3TO IIpRBbl'l:Hhie 06'beKTbl pa60Tbl, HO ,ll;JIX MeHH 3TO 6biJIO BIIepBbie. 5I 

TaK}'IO ,ll;HCCepTaiJ:MIO IIOJiy-q:HJI, pa3 y)K COrJiaCHJIC.si, HMO 6biJIO 6paTbCX, KaK rOBOpHTCX, H , B 

o6m:eM, OTKpbiJI ,ll;JIX ce6x MHOrO HOBOrO H HHTepeCHOrO. 0CHOBHOH 3a,n;aqej;j: KHpHJIJia 
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IJa.BJIOBMqa 6biJia KaTaJIMTMqecKM <):>)'HI<I(MOHaJIH3a~H5I 3THHHJIJianTiaKOHMTRHa C o6pa30BaHH:eM 

aJIKHHMJIKeTOHOB H ,[(aJibHefurrM reTepO<):>)'HI<I(HOHaJII13~1UI C aMH,[(MHaMH. C BbiXO,[(OM Ha 

nHpHMM,[(MH3aMem:ennoe npoH3BO,[(HOe rrannaKOHHTHHa. A Ta.IOKe reTepo~HKJIH3a~IDI B 

R30KCa30Jlbl pa3H006pa3Hble H, BH,[(HMO, XOTeJlli ITO.JIY'illTb HX rarroreHIIpOH3BO,[(Hbie, ~0 K 

CO)KaJieHHJO He ITO.rrytlliJIOCb, HO, B o6m:eM, )J;OBOJibHO HHTepeCHM XHMIDI H ,[(OBOJibHO 

cne:qH<):>H:qeCKM. Hcnorrb30BaJIH ,[(JUI 3TOro BCero rrarrrra,[(HeBblli KaTaJIH3. Hcxo,[(Hoe coe,[(RHeHHe 

5' -3TRHHJIJiaiTIIaKOHMTHH 6biJIO rrorryqeHO lUrpRJIJIOM C BbiXO)J;OM 67% Ha 6 CTa,[(MH 

rrpeBpall(eHRH, qTo fOBOpHT 0 )J;OCTaTOqffO BbiCOKOH KBaJIM<):>HK~HH XHMMKa- CHHTeTHKa. 3TO 

y)Ke IIO H3BeCTHbiM MeTO,[(MKaM 6biJIO C,[(eJiaHO, ,[(aJiee rrepe,[( HHM CTOHJIH rpaH,[(I103Hbie 3a.n;a'lR 

rro npoBe,[(emno peal<WfR ConorarrrnpA, B pa3HbiX BapHaHTax. BoT H roBopiO ConaranrnpA, 

rroToMy qTo H cJibrrnarr, KaK HIIOHCKHe yqeHbie na KOHrpecce XRMilll BO Brra):(I1Ka.BKa3e H:MeHHo 

TaK ,[(errarrH y.n;apenHe. Xonr y narrmx pyccKRX XRMHKOB noqeMy-To qacTO BCTpeqaeTC.SI Bap:aaHT 

Conora:rnlipa. .5I perrrnrr cne,[(oBaTb HIIOHCKOH Tpa,[(MJ:(HM. HTaK, KaTaJIM3HpyeMbi e 

6HCTpH<):>eHHrr<):>oc<):>MH rrarrrra,[(IUI .n;HxrropH,[(OM peai<I(IDI Conorarrrnpa 5 - 3TRHRJirrarrrraKOHHTMHa. 

Cnaqarra crre,[(oBarro H3yqHTb KaKHe-To npe.n;BapHTeJibHbie ycrroBIDI peai<I(HH :a, c Toqm 3peHIDI 

~eCKOH J:(errecoo6pa3HOCTH, OIITHMM3a~mo 'KB:pRJIJI IIpOBO,[(RJI Ha N-~eTHJibHOM 

rrpoH3BO):(HOM MeTHJIOBoro 3<):>npa 5-3THHHJiaHTpaHHJIOBOH mcrroTbi. H TYT ,[(o6nrrcH 6oJibrrmx 

ycrrexoB. H oco6enno HHTepecno, qTo y.n;arrocb npoBeCTH TaH,[(eMHyiO peamHIO 

Kap6oHMJIHpOBaHHH H ConoramHpbi one-pot peammo, TpeXKOMIIOHeHTHyiO, Ho ,[(JUI 3Toro 

rroTpe6oBanocb cMeHHTb KaTarrH3aTOp. KaTaJIM3aTop, 3TO 6bm <):>oc<):>HH Berrepa 

,[(Ha,[(aMaHTH,[(6eH3HJI<):>oc<):>HH fH,[(po6pOMR)J;, H TaK)Ke B KaqeCTBe HCTOqffMKa Kap60HMJibHOH 

rpynrrbi 6bm B3.SIT reKcaKap6omm MOJIH6):(ena. 3TO KpHCTarrJIHqecKoe Bem:ecTBo? 

feKCaKap60HHJI XpOMa y MeH.SI Jie)KI1T B rra6opaTOpRH, 3TOT KpRCTaJIJIH:qecKHH, Jie)KHT He 

pa3rraraeTCH. 3TOT YCTOlftnrnbiH? 3TO KOMMepqecKH ,[(OCTyrrHbie peareHTbi, If ITOTOM 3TH 

rronyqeHHbie a.JIKHHHJIKeTOHbi, a TYT .n;Ba po,[(a perMOM30MepHbiX aJIKHHHJIKeTOHOB 6biJIH, rrpH 

Kap60HMJIHpOBaHHH y HaC Kap60HMJibHM rpynna 6biJia npR OCTaTKe aHTpaHHJIOBOH KHCJIOTbi, a 

rrpn peamHR CoHoramHpbi c 3TMHHJibHbiM rrpoR3BOJUibiM, oHa B ):(pyroM MecTe OKa3arracb . C 

aMH,[(MHaMH OHH ,[(aBarrH O,[(HH R Te )Ke rrMpHMR):(MHbi. TYT 6biJIR B3HTbi aMH,[(MHbi 

reTepo~MKJIH:qeCKoro pMa, a TaK)Ke IIHpHMH,[(MJI aMH,[(MHbi H IIMpM):(HJI aMM,[(MHbi, BOT. H 6biJIH 

IIOJiyqeHbl COOTBeTCTByiOII(Me reTepOII;IfKJIHqecKHe IIpOH3BO)J;Hbie. H ITOTOM 3TY XHMIDO 'KB:pMJIJI 

I1aBJIOBMq nepeHec Ha, co6cTBeHHo, rrarrnaKOHRTHH, noToMy qTo 3TO ,[(OBOJibHO IJ;eHHblli 

IIpHpOJUiblli peareHT. H Ha,[(O 6biJIO OIITHMH3RpOBaTb CHaqarra YCJIOBIUI. 0IITRMM3RpOBaHHbie 

YCJIOBIUI Ta.IOKe 6biJIH II0,[(06paHbi, If C XOpOiilliMR BbiXO)J;aMH OT 60 ,[(0 81 % 6biJIH ITOJiyqeHbi 

COOTBeTCTByiOII{Re IIRpHMH,[(MHbl pH,[(a JlaiiilaKOHMTHHa. 

QqeHb JII060ITbiTHblli HHTepeCHblli KYCOK pa60Tbl CBH3aH C IIOJiyqeHMeM H30KCa30JIOB pMa 

aHTpaHHJIOBOH KHCJIOTbi. K CO:>KaJieHmo, He y):(aJIOCb 3TY XRMHIO, OC06eHHO 

rarrorenrrpOH3BO,[(Hbie, rrepenecTM na rrarrnaKOHMTMH, noTOMY qTo rrpoMcxo,[(Mrro ocMoneHMe. B 

KaqecTBe pa):(RKarra, TaKOfO CIIOC06CTByiOIIJ;ero peareHTa, 6biJI B3HT ~epRHaMMOHHHHliTpaT, 3TO 

B npH~HITe rroH.SITHO, NBS + ~epHH:aMOHMHHMTpaT o6pa3yeTcH 6poMH,[( pa):(HKarr H .n;arrbme 

:a.n;eT cooTBeTCTByiOm:ee rrpeBpam:eHHe. MHe oqeHb noHpaBMJICH JIHTepaTypHblli o63op. EcJIM TaK 

OTCKOqfiTb B CTOpOHY OT TeMbi. QqeHb IIO,[(p06Hbm 0630p, 3,[(eCb aBTOpbi OT3biBa Be,[(yn{eH 

opraHM3arnm crrpaiilliBaJIM, noqeMY TaKOH Ha6op reTepouMKJioB? TaK 3TO Te CaMbre 

reTepO~HK.Jibi, KOTOpbie MO:>KHO IIOrryq:H:Tb H3 aJIKHHMJIKeTOHOB. B ecb pa3H006pa3Hblli. 3TO If 

M30KCa30Jibi, H rrnpR,[(MHbi, H rrHpRMM,[(HHbi, H 6eH30a3eiTHHbi 7 -MH qrreHHbie. B o6m:eM, 3TO 
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anonHe norwmo. KHpRJUI ITaBJIOBlfll otJeH:o no~po6Ho pa36HpaeT B o63ope pa6on1 HeKoTop:oiX 

XliMHKOB, XHMlitJeCIGIX IIIKOJI, TaM np51M C 3TlfM 3aMeCTRTeJieM He TaK, 3JieKTpOHHbie <l_}aKTOpbi 

B.JIID[l{)T TaK, CTepRKa BJIIDieT TaK. 3TO, B o6rn:eM, r.rry60KO Ha.IDICaHO If IIIHpOKO. TaM 50 

CTpaHR:O:, no-MOeM)', B ~RccepTru:nrn oKono 50-TR 3aHHMaeT JIHTeparypH:orn o63op. Ot~eH:D 

OTp~eH {l_)aKT, tJTO 6:orna II3YtJeHa 6ROJIOflftJeCKrui aKTRBHOCTh, XOTSI OC06:0IX ~OCTR:>KeiDIH T)'T 

HeT. Ho, TeM He MeHee, nOCKOJibKY Jia6opaTOpliSI Me~HHCKOH XHMliH CJie~yeT II3YtJaT:o, 

KOHetJHO, 61IOJIOflltJeC.r<yiO aKTHBHOCTb 3THX COe~HeHlrii. 

Y MeiDl eCTh HeCKOJibKO 3aMetiaHRH H BOnpOCOB. Bo-nepBniX, HeMHOfO 3aTpy~IDieT 

COnOCTaBJieHRe aBTOpe<l_)epaTa II ~ccepTai . .{HII TOT <l_}aKT, tJTO HYMepaqliSI COe~RHeHRH B HHX He 

coan~aeT. Tenepb, npo~Tbi, KaK YKa3aHO Ha CTpaHHUe 62. ITpo~Thl 73, 74 o6pa3yroTcSI 

npH nOTihiTKe npoaecni ~OMHHO-peaKI{HIO Kap60H1IJIMpOBaHHSI-:3TliiDIJilfp0BaHIISI B pa3JIHtJH:OIX 

YCJIOBRSIX. 3TO CJiaH~ 15, eCJIH SI He OI.IIH6aroc:o, T)'T y:>Ke 6biJIH no HeMy BOnpOChl. Y MeiDl TO:>Ke 

BOnpoc. ilpH 3TOM, KaK CJie.rr,yeT H3 Ta6JIMI.{:OI 2.7, HH B O~OM H3 On:OITOB He 6niJIO o6Hapy:>KeHO 

o~oapeMeHHoro o6pa3oBaHIISI 11 Toro, H ~pyroro aemecTBa, tJTO, MHe Ka:>KeTCSI, CTpaHHO. XoTSI 

SI ce6e OT~aiO OTtJeT, tJTO TaM pa3H:Oie YCJIOBIISI, KOHetJHO, If p a3H:Oie p eareHT:OI. Ho, TeM He 

MeHee. TpeT:oe 3aMetJaHRe He6oJibmoe, no onet~aTKe, TaM MeTRJIOB:orn 3<l_}Rp 5 -3TRHHJI, HY)l(HO 

6niTh MeTRJIOB:OIH 3{l_)Rp 5-HO~. BMeCTO 2,3,4-TpliMeTOKCR6eH30HHrui KHCJIOTa, ~OJI:>KHO 6:orr:o 

3,4,5-. J1 eme 6bi XOTeJIOCb, tJT06:0I npR OTIHCaHHH MeTO~ ClfHTe3a, KOJIMtJeCTBa peareHTOB H 

KaTaJIH3aTOpOB, aBTOp YKa3bffiaJI He TOJI:OKO B MHJIJIHMOIDIX, HO 11, no B03MO:>KHOCTR BeCOBOe 

KOJIRt~ecTBO B MRJI.IIHfPaMMax. I1 eme nocne~HRH aonpoc. HeT, rrpe~nocne~RH. 3aMetJaHHe 

TaKoe. Ha CTpaHIII{e 58 ~ccepTaqllll Kpocc-coqeTaHHe aJIKHHa 3 c xnopaHrR~pH~OM 

3aMern:eHH:OIX 6eH30HHniX KHCJIOT IIpOBO~Jlli B npHC)'TCTBHlf KaTaJIHTHtJeCKOH CHCTeMbi 

6RCTpH<l_)eHRn<l_)oc<l_)HH PdCb c ~o6aBJieHHeM ~BOHHoro KOJIHtJeCTBa TpH<l_}eHHJI<l_)oc<l_)RHa. HeJib3SI 

JIM rrpe~noJIO)l(HT:O o6pa30BaHHe B ycnoBHSIX peaKqHH KaTaJIH3aTopa Cy3YKJ1? 

TeTpaKHCTpH<l_}eHIDI<l_)oc<l_)RH nann~H Hyn:oaaneHTH:orn. I1 He npo6oBaJIR JIM B:o1 rrpoao~n 

peaK.!UiK> CoHorai.IIHpni c KaTaJIH3aTopoM Cy3YKJ1? B Kat~ecTBe 3aMetJaHIISI eii{e XOtJY B:OICKa3aT:o 

MHeHHe, tJTO CJie~OBaJIO 6bi XOT:O B O~HOM CJI)'tJae IIpRBeCTH rrpe~OJIO)l(HTeJibH:OIH MeXaHH3M 

naJIJI~H KaTaJIH3HpyeMOH peaKqllll Kap60HHJilfpOBaHIISI-aJIKHHIIJIRpOBaHHSI. 

Co~ep:>Ka.Ime aBTope<l_)epam cooTBeTCTByeT co~ep)l(aHlllO ~ccepTaqiiH. BI>mo~:oi TaK:>Ke 

COOTBeTCTByroT. .IJ:ocTOBepHOCTb BCeX ~aHHbiX nO~TBep)l(~eHa, OtJeHb IIO~po6HO II 5IMP 
crreKTpaMH, npRt~eM ,n;JISI Ka~oro coe~HHeHIDI rrpHBe~eH:oi CRfHaJibi acex aTOMOB C13, B 

crreKTpe C 13 . 3TO OtJeH:O OTp~O BH~eT:o. 3TO xapaKTepHrui 'lepTa B:OICOKOH XHMHtJeCKOH 

KYJibTyp:OI, Bamea HOBOCR6RpCKOH HaYtJHOH IIIKOJibi. HaM TOJibKO II03aBH~OBaT:O MO:>KHO, tJTO y 

sac TaKHe rrpH6opbi Ha 500 Merarepq, KOTOpbie rro3BOIDilOT hmbc, hqsc H BCSIKHe pa3HI>Ie cosy, 

noesy If TaK ~aJiee. Y HaC B HHCTHTyre eCTh crreqHaJIHCThl, HO OHR KaK-TO He OtJeH:O aKTHBHO 

3THM 3aHHMaiOTCSI. I1o3TOMY Mhl caMR, o t~eM roaopiiJI rrpo<l_)eccop I1BaHoB, tJTO 3TO y:>Ke cTano 

o6rn:HM MecToM. A HaM rrpHXO~HTCSI, o6ID::HM MecTOM, TeM He MeHee, 3aHHMaT:ocSI caMHM. 

I1TaK, ~HccepTaqHOHHrur pa6oTa llepeMH:oiX KHpRJUia ITaanoalfl!a Ha TeMY «CHHTe3 

reTepoqHKJIHtJeCKHX rrpOR3BO~hiX rrpRpO~IX If CRHTeTlfl!eCKHX aHTpaHHJiaTOB Ha OCHOBe 

aJIKHHOHOB, ITOJI)'tJeHHbiX B pe3yJibTaTe MeTaJUIOKOMITJieKCHOfO KaTaJIH3a» rrpe~CTaBJISieT C060H 

HaYtJHO-KBaJIH<l_}liKaqHOHHyro pa6oTy, B KOTOpOH CO~ep)l(HTCSI pemeHHe HaYtJHOH 3MatiH, 

HMeromeii 6oJibmoe 3HatJeHHe ~JISI opraHlfl!ecKoii XHMRH, rrp11po~IX H reTepoqHKJilflleCKHX 

coe~HHeHHH. ITo IIOCTaBJieHHbiM 3a~a'iaM, ypoBHIO HX pemeHIISI aKTYaJibHOCTlf H HaYtJHOH 
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HOBH3He )l.HCCepTaJ.I:IDI K.Hpmma IlasrrOBHtia qepeMHbiX OTBe'!aeT 1pe60BaHIDIM, 

npe)l.'bSIBllileMbiM K KaH)l,:H)l,aTCKHM )J.HCCepnm;IDIM, H COOTBeTCTByeT KpHTepiDIM, H3JIO:>KeHHbiM B 

nym<Tax 9 - 14 n ono:>KeHIDI o rrop.s:r.rn<e npHcy:>K.n.eHIDI YlJeHbiX cTeneHeii. A ee asTOp, qepeMHbiX 

KHpHJIJI IlasrrOBHti, aecoMHeHHo, 3acny)l(:HBaeT npHcy:>K.n.eHIDI YlJeaoH: cTeneHH KaH)J.H)l.aTa 

x:HMH'lecKHx HaYK no cneUHaJibHOCTH 02.00.03 «opraa:HtiecKa.s:r XHMIDI». CnacH6o 

Ilpe.n.ce.n.aTeJib )J.HCcepTai..UfOHHOro COBeTa- )l,.X.H. M.A. rpiiTOpbeB: 

CnacH6o. 

q epeMHbiX K.Il: 

KacaTeJibHO sonpocos. P.s:r.n. sonpocos, nepsbrii:, 1peTHH, '!eTBepTbrii:, n.s:rTblli, 3TO one'laTKH. 

IlocM01perrH, co sceMH cornacHbi. ,[(eiicTBHTeJibHO, 3aMe'leHo. KacaTeJibHO sonpoca no 

o6pa30BaHIDO scex 1pex <l>opM H o6e:HX <l>opM. B .n.aam,rx peaK.IJ;HOHHbiX ycrroBH.siX 

Ha6JTIO)l.aJIHCb JIH60 npO)J.YKT 3aMem;eHIDI HO,LJ;a Ha <l>eH:HJiaU:eTHJieH, 3TO KpOCC-CO'leTaHHe, JIH60 

npO,LJ;YKT Kap60HHJIHpOBaHIDI-KpOCC-CO'leTaH:H.si. 06a 3THX npO,LJ;YKTa B ,LJ;aHHbiX peaK.IJ;H.siX He 

o6pa30BbffiaJIHCb. 0)1.HaKO, Mbl y:>Ke nocne )J.HCCepTauHOHHOH XHMHH pa60Ty npO,LI;OJI)l(aeM H 

H3YlJHJIH B03MO:>KHOCTb peaKUHH Kap60HHJI:HpOBaHID.I-KpOCC-CO'leTaHIDI, 3aMeHHB 

a.)J.aMaHTHn6eH3Hrr<l>oc<l>HH nanrra.)J.IDI Ha TPH<l>eHHn<l>oc<l>HH. B 3THX ycnoBH.siX aa6mo,LJ;anocb 

o6pa30BaHHe KaK llpOH3BO)J.HOrO IIpO)J.YKTa KpOCC-CO'leTaHH.si, TaK H Kap60HHJIHpOBaHIDI- KpOCC­

CO'leTaHIDI, H HeKOTOpOe KOJIH'leCTBa HCXO)J.HOrO peareHTa. IlpR'IeM, ,LI;OMHHRpyiDm;HM 

npO)J.YKTOM 6biJI npO)l.YKT Kap60HHJI:HpOBaHIDI-KpOCC-CO'leTaHH.si, ero CYMMapHbiH BbiXO,LJ; 6biJI 75 

% , H3 peaKUHOHHOH MaCChi OH Bbilla.)J.aJI B 'IHCTOM BH)l.e C BbiXO,LI;OM, IIp:HMepHO, 70 %. 

OcTasmyroc.s:r peaKIJ:HOHH)'IO Macey Mbi H3YlJHJIH Kon oaowoH: xpoMaTOrpa<l>Heii. .H, TaKHM 

o6pa30M, IIpHmJIH K TaKOMY 6anaacy, 'ITO B peaKIJ:HOHHOH CMeCH IIpOHCXO)J.HT He nOJIHa.si 

KOHBepCIDI, 13% HCXO)J.HOrO, 7% npO,LJ;yKTa KpOCC-CO'leTaHH.si H 80% IIpO)J.YKTa 

Kap60HHJI:HpOBaHH.si-KpOCC-CO'leTaHIDI. 

Bonpoc KacaTeJibHO, HeJib3.si JIM npe.n.noJIO)l(:HTb o6pa3oBaaHe B peaK.D;HH KaTaJIH3aTopa Cy3ym? 

He npo6osaJIH JIM Bbi npoBO,LJ;HTb peaKI(IDO Coaarai..IIHpbi? B 3THX peaK.IJ;H.siX aKTHBHOH 

KaTaJIHTHtieCKOH 'laCTHUeH SIBllileTC.si HYJibBaJieHTHbiH nanrra.)J.HH, HO CO,LJ;ep:>Kai..IJ:RH 2 JI:HraH)l.a, a 

He 4. 14-TH 3JieK1pOHHbiH, 'IT06bi OH MOr BKJTIO'laTb B KOOp,LJ;HHaUHOHH)'IO c<l>epy apRJIH0)1.H)1., 

3aMem;eHHe JI:HraH,LJ;a H TaK ,LJ;anee. KaTaJIHTHtieCKOH 'laCTHUeii smJI.sieTc.s:r nanna..n.HH: JI:HraH,LJ; 2. 

Ilo'leMy He npo6oBaJIH npoBO,LJ;HTb peamnro c Te1paKHcoM? Peammo c TeTpaK:HcoM Mbi, 

nOJIY'IHB OT3bm, rrorrpo6oBaJIH, OHa H)l.eT H npRMepHo TaK:>Ke. O,LJ;HaKo ecTb p.H,U npeHMyi..IJ:eCTB y 

6HC1pH<l>eHHrr<l>oc<l>HH naJIJia.)J.IDI )1.HXJIOpH,LJ;a: 3TO ero CTOHMOCTb - OH B nOJITOpa p a3a ,LJ;emesrre, 

'!eM Te1paKHC1pH<l>emm<Poc<l>HH nanrra.)J.H.si, a TaK:>Ke c npenapaTHBHOH TO'IKH 3peHH.si, 'ITO 

Te1paKHC nOJlY'laeTC.si H3 3TOrO KaTaJIH3aTOpa. Il03TOMY, Mbl C06CTBeHHO H RCnOJib30BaJIH 3TOT 

KaTaJIH3aTOp. 

Bonpoc KacaTeJibHO Mexaa:H3Ma o6pa30BaHIDI aJIKlUllUIKeToHoB B peaKUHH Kap6oHHnRposaHIDI! 

Kpocc-co"tJeTaHIDI. KaK .si y:>Ke CKa3an, aKTRBHa.s:r KaTaJIHTHtiecKa.s:r '!aCTHIJ:a nanna..n.nH: JIHraa,LJ; 2, 

14-TR 3rreK1poHHbrn, npHcoe,LJ;HH.sieT apHJIRo,LJ;H,LJ;. Koop)J.HHaunoHHa.s:r c<l>epa 3anorraRrracb, 18 

3JieK1pOHOB. 3aTeM npOHCXO)J.HT 3aMeiiJ:eHHe JIHTaH)l,a Ha CQ, KOTOpbrn Bbi,LJ;eJI.sieTC.si B npouecce 

pa3JIO:>KeHH.si Kap60H:HJia MOJIH6)1.eHa. IlpOHCXO,LJ;HT B c<l>epe JIHraH,LJ;OB n eperpynnHpOBKa C 

o6pa30BaHHeM "tJaCTHUbi 16-TH 3JieK1pOHHOH, KOTOpa.s:r MO:>KeT npHCOe,LJ;HH.siTb JIH60 

paCTBOpHTeJib, JIH60 JIIITaH,LI; R 3aTeM npOHCXO)J.HT 3aMem;eH:He B npHCYTCTBHH OCHOBaHIDI Ha 
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a_ueTHJieH B c¢epe llaJIJia,roul. 06pa3yeTCSI a.JIK.HHHJIKeTOH, H KaTaJIHTWieCK.HH IUfK.TI llaJina;::uu£ 

3aMI>n<aeTCSI. Bee. 

Ilpe~ce~aTeJlb ~ccepTa~:aonnoro co BeTa- ~.x.H. H. A. fp:aropoeB: 

Cnac:a6o. Bee HopManbHo?. 

OrmoHeHT ~.x.H. B.A. fnynn<oB: 

,[(a, SJ: y~oBneTBOpeH. 

Ilpe~ce~aTeJlb ~ccepTa~:aoHHoro coBeTa - ~.x.H. H.A. fp:aropoeB : 

Tenepo BTopoM onnoHeHT Ilp:axo~I>KO CepreM AneKcaH~OBHq, Pa36epeillbcSJ:? 

OnnoHeHT K.x.H. C.A. Ilp:axo.zu,Ko: 

,[(a. ,[(o6polli ~eHI>, ysa:>KaeMI>Ie Konnem. .51, c Bamero no3BoneHIDI, He 6y~y noJIHOCTI>ID 

3a'IRTI>IBaTo OT3I>IB. CKa:>KY CBOHMH cnoBaMH. ,[(:accepT~ qepeMHbiX KHp:anna IlasnoB:aqa 

«C.RHTe3 reTepO~HKJIHqeCKHX npOH3BO~HI:.IX npHpO~biX H CHHTeTWieCKHX aHTpaHHJiaTOB Ha 

OCHOBe aJIKHHOHOB, nonyqeHHbiX B ycJIOBHSIX MeTaJIJIOKOMTIJieKCHOfO KaTaJIH3a» npe~CTaBJISieT, 

Ha Moil B3r~ 6oJlbmyro H xopomyro pa6oTy. Ilpoq:aTarr Sl ee c 6oJlblllHM y~oBOJibCTBHeM. 

0TKpbiJI ~JISI ce6SI MHOfO HOBOfO. 0Ha SIBJISieTCSI aKTYaJibHOH, llOCKOJlbKY aJIKaJIOH.ZU,I, B TOM 

lffiCJie JlaTillaKOIDIT.RH, ~OCTaTO'tffiO ~OCTJTIHI:.l H npH 3TOM 06JIMaiDT BbiCOKOH 6:aonor:aqecKOH 

aKTHBHOCTI>ID. XoTSJ: HanpasneHHaSJ: Mo~¢:aKauHSI c ~eJII:.ID ynyqmeHHSI HX cBOMCTB 

6HOJIOrWieCKHX, X.RMHqecKHX 3TO oqeHb BIDKHaSI 3Maqa, I1 Klf:pHJIJI IlaBJIOBJiq B CBOeM pa6oTe 

~06HJICSI pa3pa60TKH MeTO~OB, ~OCTaTO'tffiO ymrnepCanbHI:.IX, ~JISI HaiipaBJieHHOM MO~¢HKa_uHH 

TaKHX aJIKarroH~OB. EBreHI-Iii B:aKTopoBWI 3a~asarr xopoiiiR.H Bonpoc, HecMOTpSI Ha cno:>KHOCTI> 

3THX no~o~oB, y Hac coxpaHSJ:eTcSJ: CTpJKTypa aJIKarroH~a H rroqrH He Ha6mo~aeTcSJ: rrpo~eccoB, 

CBSI3aHHbiX C H3MeHeHHeM aJIKaJIOHMOM CTpyKTyphi. 3TO, KOHe'tffiO, oqeHJ:. XOpOillHH pe3yJIDTaT, 

Ha MOH B3fJISI~, C TOqK.H 3peBIDI CHHTeTWieCKOH opraa.RqecKOM XHMHH. IlpH 3TOM 

pa3pa6oTaHHbie IIO~O.ZU,I B paMKax pa60Thi, OHH SIBJISIIDTCSI ~OCTaTO'tffiO JHHBepCanbHbiMH 

MeTo~aMH nonyqeHHSI reTepo~HKJIWiecKHX coeromeHHii pa3JIH1IHOH CTpyKTypoi. B ~aHHhiX 

paMKax xoTenoch 6br oTMeTHTh oqeHJ:. xoponrnii JIHTepaTypHbrH o63op, r~e rroKa3aHa 

yHHBepcalibHOCTh rrpHMeHeHHSI a.JIK.HHHJIKeTOHOB ~JISI rronyqeHHSI nrnpoKoro Kpyra 

reTepo~HKJIHqeCKHX coe~HeHH:H: . A6comoTHo pa31IH'tffiOH CTpyKTyphr H pa3JIH'tffioro crpoeHHSI. 

QeJibiD pa60Tbi SIBJISIJiaCb ceneKTHBHaSI MO~H<l>HKa_nHSI CTpyKTypbi aJIKaJIOH~a JlaTIIIaKOHHTHHa H 

MO~eJlbHOfO COe~eHHSI MeTHJIOBOrO 3¢Hpa aHTpaHHJIOBOH KHCJIOTbl C BBe~eHHeM 

reTepO~JIKJI.RqeCKHX ¢parMeHTOB Ha OCHOBe rrpeBpaii(eHHM COOTBeTCTBYIDII(HX a_neTHJieHOBbiX 

KeTOHOB, reHepHpyeMbiX B YCJIOBHSIX MeTaJIJIOKOMTIJieKCHOfO KaTaJIH3a. Ha MOH B3fJISI~, ~eJib 

~OCTHrayTa, BbillOJIHeHa. ,[(HccepTa~HSI H3JIO)l(eHa Ha 145-TH CTpaHH~ax, CO~ep)KHT 31 Ta6JIHizy, 

66 CXeM, 11 pHCJHKOB. JllnepaTypHI:.rH 0630p CO~ep:>KHT 165 HCTO'tffiHKOB JIHTepaTypbi, 

HCTO'tffiHKH CBe:>KHe, OXBaT, Ha MOM B3fJISI~, oqeHb XOpOIIIHH, HH¢opMaUHSI aKTYanbHaSI. 

MaTepHanbi ~ccepTauHH orry6JIHKOBaHDI B 2-x cTaTI>SIX H3 cnHCKa BAK, 6-TH Te3HCax 

~OKJIMOB. CTaTI>H, Ha MOM B3r~, TaK)l(e orpa:>KaiDT co~ep:>KaHHe pa6oThi. 

I1HTepeCHa 6oiJia fJiaBa pa60Tbi npo 6HOJIOrHqecKyiD aKTHBHOCTb. IJOCKOJlbKy, ~eMCTBHTeJibHO, 

6e3 HCilhiTaHHSI 6:aonor:aqecKOM aKTHBHOCTH pe3yJIDTaTbi 6bi CMOTpeJIHCb He CTOJib XOpomo. Y 
MeiDl 6biJI BOllpOC, CKa)l(eM TaK, IIOCKOJII:.KY Sl 6hiJI peueH3eHTOM Ha npeA38.IUHTe, TO ITO qaCTH 

BOIIpOCOB ITO ~HCCepTa_nHH 6oiJIO ~OCTHrHJTO B3aHMOIIOHHMamie eii(e Ha npemaii(HTe, II03TOMJ 
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llpHHUMIIHaJII>HbiX BOllpOCOB, KaCaTeJibHO XHMiflleCKOH tiaCTI1 pa60Tbl y Melli! K 3aii{IiTe He 

OCTaJIOCb. BoT. Bonpoc npo HCCJie.[(OBaHHe o6meH: TOKCHtieCKOH aKTHBHOCTH 3THX coe.zurneHHH: 

cero,n:IDI y)l(e 3arparHBaJIC~, B o6meM-TO, KHpHJIJI ilaBJIOBHli Ha Hero y)l(e OTBeTHJI. ilpH 3TOM 

Mary CKa3aTb, liTO BOnpOCOB no pa6oTe y Melli! He OCTaJIOCb. 

ITpaKTHtieCKM u;eHHOCTh pa6oTbi KHpHJIJia ilaBJIOBHtia HecoMHeHHa. 3aKJIIOliaeTc~ B pa3pa6oTKe 

MeTO.[(OB HarrpaBJieHHOH C'fPYKTypHOH MO.[(:H<pHKall;HH .[(HTepneHOBbiX aJIKaJIOH.[(OB, co,n:ep)KamHX 

apOMaTHtieCKHH 3aMeCTHTeJib. 3KcnepH:MeHTaJibHble pe3yJibTaTbl HCCJie,[(OBaH~ npou;eCCOB 

naJIJia,n:HH KaTaJIH3HpyeMoro KpOCC-COtieTaH~ ,[(HTepneHOBbiX aJIKaJIOH.[(OM MOryT 6biTb 

HCnOJib30BaHbl .[(~ pa3pa60TI<H MeTO.[(OB KaTaJIHTHlieCKHX npeBpameHHH: CJIQ)l(HbiX 

noJII1<J.>YHKIJ;IIOHaJibHhiX coe,n:HHeHHH. TaKHM o6pa30M, MO)KHO 3aKJIIOtiHTh, liTO rrpe,n:cTaBJieHHM 

.[(HCCepTaD;~ nOJIHOCTbiO COOTBeTCTByeT IIynKTaM 9 - 14 IIOJIQ)KeH~ 0 llOpR,n:Ke IIpHCy)K.[(eH~ 

y-qeHhiX cTeneHeH:, yTBep)K.[(eHHoro npaBHTeJibCTBOM PoccHiicKoH: <l>e.n:epau;HH, 11 ~B~eTc~ 

Ha)"lliO KBaJIH<J.>HKall;HOHHOH pa60TOH, co,n:ep)l(ameH: pemeHHe 3a.[(atiH pa3pa60TKH HOBbiX 

KaTaJIHTHlieCKHX IIpOD;eCCOB CHHTe3a apHJICO,n:ep)l(amHX aJIKHHHJIKeTOHOB, nOJIYtfeH~ 

pa3JIH'lllbiX reTepOD;HKJIHtieCKHX COe.[(HHeHHH C HX HCIIOJib30BaiDieM, a TaK)l(e MO.D:H<J.>HKall;HH 

.[(H:TepneHOBbiX aJIKaJIOH.[(OB C npHMeHeHHeM pa3pa60TaHHbiX MeTO.[(OB. H Ha OCHOBaHHH Bblllle 

H3JIO)l(eHHoro, ~ CtiHTaiO, tiTO aBTop ,n:HccepTaiJ;HH qepeMHhiX KHpHJIJI ilaBJIOBHti ,n:OCTOHH 

IIpHCy)K.[(eH~ y-qeHOH CTeneHH KaH,[(H,[(aTa XHMHlieCKHX HaYK no CIIeiJ;HaJibHOCTH 02.00.03 
« OpraHH:tieCKM XHM~». Y Melli! BCe, cnacH60 3a BHHMaHHe. 

ITpe.n:ce,n:aTeJib ,n:HccepTau;Honnoro coBeTa- .n:.x.H. H.A. fpHropbeB: 

Cnac116o . .K.HpHJIJI ilaBJIOBHli, BI>I )l(eJiaeTe tiTO-HH6y,n:I> CKa3aTh? 

qepeMHbiX K.I1: 

,[(a, ~ 6bi XOTeJI no6naro,n:apHTb onnoHeHTOB, HaM OlieHb np~THO, liTO Bbi COrJiaCHJIHCb 

npoorrnoHHpoBaTb Hamy pa6oTy. I1o6naro.n:apHTh orrrroHeHTOB 3a HX BpeMR, 3a HX H,n:eH. 3 To 

HaBeno nac Ha onpe.n:eneHHhie H,n:eH. OlieHh rrone3HO 6I>mo o6cy.D:HTh c BaMH. CnacH6o. 

ITpe.n:ce,n:aTeJib .D:HCceprau;Honnoro coBeTa - .n:.x.H. H.A. fpHropbeB: 

Hy, ceiPiac MO)KHO BhiCKa3aThc~, KTO )l(eJiaeT 3TO c.n:enaTb? 06mM ,n:HcKycc~. Bee noiDITHo? 

CKopee Bee nOIDITHO. 

Hy liTO )!(, ~ ITO,n:Be.n:y HTOr, KOTOpblli, 6e3yCJIOBHO, IIOJIO)KHTeJibHbiH. ,[(HCCepTaiJ;~ ITO BCeM 

napaMerpaM olieHb xopomM. ITo CyTH, HHTepecHhlli MaTepHan, xopomo HrumcaHa. ,[(HccepTaHT 

3aMeliaTeJibHbiM o6pa30M BCe .[(OJIO)l(HJI. A6cOJIIOTHO BCe IIOIDITHO. B03MO)KHO, BOnpOCbl H 

B03HHKJIH. BoT. I1o3TOMY CtiHTaiO, liTO Mhi MO)KeM npHcTyrriiTh K ronocoBaHHIO. fon ocoBaTb 

TOJibKO «3a». 5I He HaB~3bffiaiO, HO TaK Ka)KeTC~. 

Teneph y nac liTo? 

ClieTHM KOMHCC~ - Ta )Ke caMM? KoJITYflOB, TpeTb~OB, MaJII>IXHH. ITo)l(anyHCTa. 

ITpe.n:ce,n:aTeJib ,n:HccepTau;HoHHoro coBeTa- ,n:.x.H. H.A. fpHropbeB: 

KTo «3a»? 

,n:.x.H. E.B. TpeTb~OB 
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YBa)KaeMI>rn npe.IJ:Ce.IJ:aTeJIL, yBa)KaeMLie tJJieHLI .IJ:HCcepTa:U:lWHHoro coBeTa. I1o3BOJILTe 

ornacHTL HTOrH ronocoBaHIDI no .IJ:HccepTarnm KHpHJIJia I1aBJIOB:aqa l.JepeMHLIX. CocTaB 

H36paHHOH KOMHCCRH: npe.IJ:Ce.IJ:aTeJIL - TpeTMIKOB, lJJieHLI KOMHCCHR - KOJITYHOB, MaJILIXIDI. 

ITpHCYTCTBOBaJIO Ha 3aCe.IJ:amrn 16 lJJieHoB .IJ:HCCOBeTa, B TOM 'IHCJie .IJ:OKTopoB HaYK no npo¢:amo 

paccMaTpHBaeMoif .IJ:HCcepTaiJ.HH - 14. Po3.IJ:aHO 6IOJIJieTeHeH: - 16. OcTanocL He po3.IJ:aHHLIX 

6ronneTeHeif - 5. 0Ka3aJIOCL B ypHe 6ronneTeHeH: - 16. Pe3yJILTaTLI ronocoBaHIDI: «3a» - 16, 

«npoTHB» - 0, He.IJ:eifcTBHTeJILHLIX - 0. ITo.z:urncH HMeiOTC.SL 

ITpe.IJ:Ce.IJ:aTeJIL .IJ:HCcepTa:u:HoHHoro coBeTa - .IJ: .X.H. H.A. fp:aropLeB: 

KTo 3a To, qro6LI yTBep.IJ:HTL pe3yJILTaTLI ronocoBaHIDI? KTO «npoTHB»? KTo B03.IJ:ep)Kanc.sr? 

Bo-nepBLIX, II03.IJ:paBmno, coBeprneHHO 3a.MeqaTeJILHa.sr 3aiiJ,HTa, MOJIO.IJ:IJ,OI, TaK .IJ:ep)KaTL, TaK 

.IJ:aJILIIIe. 

3aKJIIO'lliTeJILHOe CJIOBO. 

l.JepeMHLIX K.IJ: 

B 3aKJ.UO'IHTeJILHOM CJIOBe XOTeJI 61>1 no6JiafO.IJ:apHTL BeCL KOJIJieKTHB Jia6opaTOpHR 

Me.IJ:HIJ,HHCKOH XHMHH, OC06eHHO CBOero HayqHOfO PYKOBO.IJ:HTerr.sr 3JILBHpy 3.IJ:yap.IJ:OBHY 3a 

HeOD.eHHMLlli BKITa.IJ: B HayqHOe CTaHOBJieHHe, KOJIOCCaJILHLlli 06oeM nepe.IJ:aHHLIX 3Ha.HH.ii H 

Oili>ITa, a TaiOKe BCeCTOpOHlllOIO ITOMep)KKy H qyrKoe PYKOBO.IJ:CTBO. il BHKTOpa 

AJieKCaH.IJ:POBWia, BHecrnero 60JILIIIOH BKJIM B Tpa.IJ:HUHOHHLie H COBpeMeHHLie npe.IJ:CTaBJieHIDI 

0 npHKJia.IJ:HOH H <i>YH.IJ:a.MeHTaJILHOH opr amrqeCKOH XHMHH rrp:a BLIIIOJIHeHHH H HaiTHCaHHH 

pa60TLI. fJiaBHOMY HayqHOMY COTpY.IJ:HHKY Jia6opaTOpHH reTep o:u:HI<.JI}fqeCKHX COe.IJ:HHeHHH, 

KOpH¢ero XHMHH reTepo:U:HKJIWieCKHX coe.IJ:HHeHHH, lliKypKo Onery ITaBJIOB~ 3a norre3HI>Ie 

KOHCYJILTa:u:HH. 

CoTpy.lUIHKa.M rra6opaTOpHR ¢apMaKonor.:aqecKHx HCCJie.IJ:OBaHHH, HHCTHTYTa Me.IJ:HIJ;HHLI H 

ITCHXOJIOfllli HJ'Y, HI1il MOJieKyrr.srpHOH 6HOJIOmH H 6HO¢H3HKH 3a H3yqeHHe 6HOJIOrWieCKOH 

aKTHBHOCTH H npe.IJ:OCTaBJieHHH IJ.eHHOH HH¢0pMa:u:HH ITO pe3yJILTaTa.M pa60T. 

BceM coTpy.IJ:HHKa.M IJ,eHTpa KoJIJieKTHBHoro noJIL30BaHIDI HMOX CO P AH ITO.IJ: PYKOBO.IJ:CTBOM 

ITon oBmeHKO .ll:MHTpiDI HHKorraeB.:aqa 3a BLicoi<HH ypoBeHL KaqecTBa BLrnoJIHeH.HJ>IX 

cneKTpaJILHLIXHCCJie.IJ:OBaHHH. 

CoTpy.IJ:HHKa.M orrLITHoro XHMHqecKoro npoH3BO.IJ:CTBa no.IJ: PYKOBO.IJ:CTBOM MaJILIXHHa EsreHIDI 

Bac:aJILeB:aqa 3a BLmerreHHe rrannaKOHHTHHa H3 pacTHTeJILHoro CLipL.sr . 

.IJ: .X.H. E.B. MaJILIXHH: 

5I CJie3y ypoHHJI. 

l.JepeMHLIX K .IT: 

TaiOKe .sr 6rraro.IJ:apeH seeM, KTO rrpo.srBHJI HHTepec K pa6oTe H np:arnerr nocrrymaTL. CnacH6o 

ITpe.IJ:Ce.IJ:aTeJIL .IJ:HCcepTa:U:HOHHoro coseTa- .IJ:.X.H. H.A. fpHropLes: 

Cnac:a6o. 

YqeHLlli ceKpeTapL .IJ:HCcepTaJ..U:IOHHoro coseTa- .IJ:.X.H. O .A. Jiy3HHa: 
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ITpoeKT 3aKJIIO~eHIDI paccnmarrc5r tUieHa.M .[(HccepTau,HoHHoro coBeTa. EcTh mr y Koro-HH6y.[(n 

3a.Me~aHIDI, rrpe.[(JIO)I(eHIDI no co.[(ep)l(aruno? HeT? 

ITpe.[(Ce,[(aTerrn ,[(HccepTau,HoHHoro coseTa- .[(.X.H. M.A. fpHropnes: 

Bee HOpMaJihHO! KTO 3a TO, ~061>1 IIpHIDITh 3aKJTIO~eHHe B TOM BH.[(e, B KOTOpOM OHO 

rrpe.[(rraraeTc5I? KTo «rrponm»? KTo B03.[(ep)l(a.JIC5I? 

I1pHH5ITO e.mrnorrracHo. 

Y~eHnlli ceKpeTaph ,[(HccepTau,HoHHoro coBeTa- .[(.X.H. O.A. Jly3HHa: 

CrracH6o. 

ITpe.[(ce.[(aTeJlh .[(HccepTaqMonnoro coseTa- .[(.X.H. M.A. fpRropbeB: 

CrracH6o, 6rraro.[(apro. 3a pa6oTy. 

ITpe.[(ceaaTeJlh .[(HccepTaUHOHHoro coBeTa 
.[(.X.H., rrpocpeccop 

Y ~eHhrn CeKpeTapb .[(HCCepTau,HOHHO 
.[(.X.H. 

fp~rropneB M.A. 

Jly3HHa O.A. 
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