
0TihiB ocllHQHaJILHoro onnoueuTa 

HoBHKosa MHxamm CepreesHqa 

Ha ouccepmau,uw ApymiOHOBa HuKOJlQR Apa30BU'la 

Ha TeMy "3aMeru;eHHhie HHTpoone¢HHhl B CHHTe3e aHanOrOB anKanOH.D:OB HH,n:OnhHOrO p51,n:a", 

npe,n:cTaBneHHYIO Ha COHCKaHHe yqeHOH CTeneHH KaH,n:H,n:aTa XHMHqecKHX HayK 

no cne~HanhHOCTH 1.4.3. OpraHHqecKM XHMH51 

,l(HccepTa~HOHHM pa6oTa HHKOnM Apa30BHqa ApyTIOHOBa nocs51ru;eHa pa3pa6oTKe 

3¢¢eKTHBHhiX CXeM CHHTe3a aHanOrOB H3BeCTHhiX npHpO,n:HhiX anKanOH.D:OB Ha OCHOBe HOBhiX 

XHMHqeCKHX TpaHc¢opMa~HH HHTpOanKeHOB. l1H,n:OnhHhie anKanOH.D:hl H HX aHanOrH OTHOC51TC51 

K pa3p51.n:y KpaiiHe npHsneKaTenhHhiX ,n:n51 XHMHKa MoneKyn51pHhiX o6neKTOB Hccne.n:osaHH51, 

nOCKOnhKY HMeHHO B 3THX reTepo~HKnHqeCKHX p51,n:ax, lllHpOKO pacnpOCTpaHeHHhiX KaK B 

npHpO,n:e, TaK H cpe,n;H CHHTeTHqeCKHX neKapCTBeHHhiX cpe,n;CTB, HaH6onee oqeBH,ZJ;HO 

np051BAAIOTC51 nepcneKTHBhl npaKTHqeCKHX npHnO)l(eHHH nonyqeHHhiX pe3ynhTaTOB. 3TO 

KacaeTC51 H TeX reTepO~HKnHqeCKHX KapKaCOB, KOTOphiX CTanH CHHTeTHqecKHMH ~eAAMH ,ll;aHHOrO 

Hccne,n:oBaHH51, a HMeHHo: P-Kap6onHHhi, Kap6a3onhi, HH,n:onH3HHhi H 3-a3aHH.n;onH3HHhi. 

IT03TOMY Hay'IHQR HOBUJHQ H npm<mU'leCKQR JHQ'IUMOCmb npe,n;cTaBneHHOH pa60Thl oqeBH,ZJ;Ha 

H CBO,ll;HTC51 He TOnhKO K HOBhiM cnoco6aM c6opKH HeKOTOphiX H3 nepeqlfcneHHhiX Bhiiiie 

reTepO~HKnHqeCKHX CHCTeM, HO K TOH Ba)l(HOH HH¢0pMa~HH no 6HonorHqecKOH aKTHBHOCTH 

nonyqeHHhiX KnaCCOB COe,ZJ;HHeHHH, KOTOpOH y,n;eneHO B pa60Te ,ZJ;OBOnhHO 6onhiiiOe BHHMaHHe. 

ITpe,n;cTaBneHHM pa6oTa 6e3ycnOBHO aKmyll.!lbHQ B pa3pe3e COBpeMeHHhiX Bhi30BOB ,ll;AA 

CHHTeTHqecKOH opraHHqeCKOH XHMHH KaK OCHOBHOrO «nOCTaBru;HKa» CHHTeTHqeCKHX 

6HOaKTHBHhiX npenapaTOB ,ll;AA pa3HhiX o6nacTeH, nOCKOnhKY Ha CHHTe3e HMeHHO TaKHX 06beKTOB 

H 6binH COCpe,n;OTOqeHhl ycHnH51 ,ZJ;HCCepTaHTa no nOHCKy HOBhiX 3¢¢eKTHBHhiX KOHCTpyKTHBHhiX 

peaK~HH HHTpOanKeHOB. I1HTepec aBTOpa HMeHHO K 3THM COe,ZJ;HHeHH51M BnOnHe nOH51TeH. 

,l(eHCTBHTenhHO, cyru;eCTByeT HeManOe KOnHqecTBO ,ZJ;OCTynHhiX npeKypcopOB HHTpOanKeHOB, H3 

KOTOphiX HX MO)l(HO nonyqaTh, .n:ocTHrM npH noM oqeHh npHnHqHoro cTpyKTypHoro 

pa3H006pa3H51. 3TOT ¢aKT, HeCOMHeHHO, cny)l(HT cepbe3HhiM apryMeHTOM ,ll;AA paCIIIHpeHH51 

HCCne,n;oBaHHH no pa3pa60TKe HOBhiX CHHTeTHqecKHX MeTo,n:onorHH Ha HX OCHOBe. 0 BhiCOKOH 

aKryanhHOCTH 3TOH TeMhl H nOBhiiiieHHOMY K HeH HHTepecy XHMHqecKOH o6ru;eCTBeHHOCTH 

MO)l(HO cy,n:HTh XOT51 6hi ,ZJ;a)l(e no BhiCOKHM peHTHHraM TeX )l(ypHanOB, B KOTOphiX ony6nHKOBaHhl 

6oJihiiiHHCTBO npo~HTHpoBaHHhiX B nepBoii rnaBe pyKonHcH CTaThH no CHHTe3y HHTpoanKeHOB. 

IT03TOMY npOMenhKHYBIIIM Ha 17-H CTpaHH~e ,ll;HCCepTa~HH xapaKTepHCTHKa HHTpOanKeHOB, KaK 

YHHBepcanbHhiX cy6cTpaTOB H HHTepMe,n;HaTOB B opraHHqecKOM CHHTe3e - 3TO BOBCe He 



npeyaeJmqeHMe. 3Ta YHMBepCaJibHOCTb HMTpOarrKeHOB o6ycnoBneHa MX MHOrorpaHHOH 

peaKl(MOHHOH CnOC06HOCTblO, KOTOprui Bbipa:>KaeTC.si B MX CnOC06HOCTM BbiCrynaTb M B KaqecTBe 

aKIIenTopoa MMxron.s~, M .IJ:MeHoqmnoB, M .IJ:Mnon.s~poqmnoa, a TaK)I(e nonMeHOBhiX M 

reTepononMeHOBhiX cy6cTpaToB .n:n.s~ reTepo:u;MKnM3aUMH. CaoMM Mccne.n:oaaHMeM HMKonaH: 

Apa30BMq eii.J;e pa3 no.n:Taep.n:Mn npaBoMepHOCTh BhiiiienpMae.n:eHHoro Te3Mca M oco6oe 

nono:>KeHMe HMTpOaJIKeHOBbiX CMHTeTMqeCKMX 6nOKOB B OpfaHMqeCKOM CMHTe3e. 

TeKCT .n:MccepTaUM.si co.n:ep:>KMT ace pa3.n:enhi, Heo6xo.n:MMbie .n:n.s~ a.n:eKBaTHOH oueHKM 

KaqecTBa npo.n:enaHHOH pa60Tbl. MaTepMarr M3nO:>KeH Ha 164 CTpaHMUaX M COCTOMT M3 BBe.IJ:eHM.si, 

063opa nMTeparypbi, o6cy)I(.IJ:eHM.si pe3ynhTaTOB, 3KCnepMMeHTaJibHOH qaCTM, BbiBO.IJ:OB M CnMCKa 

UMTMpyeMOH nMTepaTypbi, HacqMTbiBaiOII.J;ero 188 CCbinOK. JIMTepaTypHbiH 0630p M3nO:>KeHeH Ha 

31 CTpaHMUe TeKCTa M nOCB.siii.J;eH .IJ:BYM acneKTaM XMMMM HMTpOaJIKeHOB: MX COBpeMeHHbiM 

MeTO.IJ:aM CMHTe3a M MX MCnOnb30BaHMIO B CMHTe3aX aJIKaJIOM.IJ:OB MH.IJ:OnhHOfO p.si.IJ:a. 3TOT 

o6umpHbiH MaTepMarr, .IJ:eHCTBMTenhHO, oqeHb none3eH .IJ:n.si OI.J;eHKM HOBM3Hbl M OpMrMHaJibHOCTM 

pe3ynhTaTOB MCCne.IJ:OBaHM.si, O.IJ:HaKO .IJ:OnOnHMTenbHrui MHcpOpMaUM.si BO MHOfMX CXeMaX pa3.IJ:enOB 

1.1 M 1.2 06 3cpcpeKTMBHOCTM OnMCaHHbiX MeTO.IJ:OB B BM.IJ:e .IJ:Mana30HOB BbiXO.IJ:OB npO.IJ:YKTOB .siBHO 

6bma 6bi He nMIIIHeH. .ll:oBOnbHO HenpOCTO BOCnpMHMMaeTC.si 60nhiiiOH no OXBary MaTepMarr 

pa3.n:en 1.2, KOTOpbiH nOCB.siii.J;eH MCnOnh30BaHMIO HMTpOaJIKeHOB .IJ:n.si CMHTe3a MH.IJ:OnOB. 

IJoCKOnhKY 66nhiiirui qaCTb o6cy)I(.IJ:aeMbiX 3.IJ:eCb peaKUMH OTHOCMTC.si K peaKUM.siM 

UMKnoo6pa30BaHM.si, TO aBTOp CTpyKrypMpOBaJI MaTepMarr pa3.n:ena B COOTBeTCTBMM C pa3MepOM 

cpopMMpyeMoro UMKna. Ha MoM: cy6'heKTMBHhiH B3rn.s~.n:, 3TO He caMoe nyqiiiee peiiieHMe, 

nOCKOnhKY OHO npMBeno K CMeii.J;eHMIO aK:u;eHTOB C XMMMM Henpe.n:enhHbiX HMTpOCOe.IJ:MHeHMH Ha 

CTPYKTypHoe pa3Hoo6pa3Me MH.IJ:OnhHhiX npoM3BO.IJ:HhiX, B pe3ynhTaTe qero, O.IJ:HOTMnHbie peaKUMM 

HMTpOnpOM3BO.IJ:HbiX OKa3aJIMCb B pa3HbiX qacT.siX TeKCTa. B :u;enOM 3TOT pa3.IJ:en .n:aeT a.IJ:eKBaTHOe 

npe.IJ:CTaBneHMe 0 BbiCOKOM CMHTeTMqeCKOM nOTeHI.J;MaJie HMTpOaJIKeHOB MMeHHO npMMeHMTenbHO 

K CMHTe3y MH.IJ:On-co.n:ep:>Kaii.J;MX KapKaCOB M 0 pa3H006pa3MM "HMTpOaJIKeHOBbiX" nO.IJ:XO.IJ:OB K MX 

cpOpMMpOBaHMIO. 

CMHTeTMqecKrui qacTb MCCne.IJ:OBaHMH ccpOKYCMpOBaHa Ha HOBbiX npMMeHeHM.siX 

HMTpOaJIKeHOB .IJ:n.si aHHenMpOBaHM.si IIIeCTM- M n.siTMqneHHbiX UMKnOB K TaKMM a3areTepOIIMKnaM, 

KaK MH.IJ:Onhi M nMpM.IJ:MHbl, C MCnOnb30BaHMeM MHCTpyMeHTapM.si nepMIIMKnMqeCKOH XMMMM: 

peaKIIMH 3neKTpOIIMKnM3aiiMM M 1,3-.IJ:MnOAApHOfO IIMKnonpMCOe.IJ:MHeHM.si. 06'heM 

3KCnepMMeHTaJibHOH pa60Tbl oqeHb 6onbiiiOH, aBTOpOM CMHTe3MpOBaHO M oxapaKTepM30BaHO 

6onee 11 Q COe.IJ:MHeHMH, 06IIIMpHbl M MaTepMaJibl 3KCnepMMeHTOB no OnTMMM3aiiMM 

CMHTeTMqeCKMX MeTO.IJ:MK M pe3ynhTaTOB TeCTMpOBaHM.si CMHTe3MpOBaHHbiX COe.IJ:MHeHMH Ha 

npoTMBopaKoayiO aKTMBHOCTh. Bc.s~ 3KcnepMMeHTaJihHrui qacTh rnaBhi "06cy:>K.IJ:eHMe pe3ynhTaToa" 

COCTOMT M3 HeCKOnhKMX TeCHO CB.si3aHHbiX Me)I(.IJ:y C060H "HMTpOaJIKeHOBOH KOHIIeniiMeif" 6nOKOB: 



CHHTe3 3 -( 1-apHJI-2-HHTpOBHHHJI )-HH.D:OJIOB, rpyrrrra peaKUHH aHHeJIHpOBamrn 

HHTporrpOH3BO.D:HbiMH qepe3 3JieKTpOUHKJIH3aUHIO H rpyrrrra peaKUHH aHHeJIHpOBaHH.si qepe3 1,3-

.D:HIIOJI.sipHOe UHKJIOIIpHCOe,n;HHeHHe. Cpe,n;H 3TOrO OrpOMHOrO H HHTepeCHOrO MaTepHana eCTb 

qaCTb, KOTOpa.si IIpOH3BO.D:HT OC060 CHJibHOe BrreqaTJieHHe OpHrHHaJibHOCTblO H 

OCHOBaTeJibHOCTblO perneHH.si CHHTeTHtieCKOH rrpo6JieMbi. PeTh H,neT 0 pa3pa60TKe MeTO,na 

rronyqeHH.si jJ-Kap6oJIHHOB 3JieKTPOUHKJIH3aUHeil 3-HHTPOBHHHJIHH,nonos. B ocHose 3Toro 

CHHTe3a Jie)I(HT rrepHUHKJIHqecKHH rrpouecc, B KOTOpOM 3a,neHCTBOBaH a30T HHTporpyiiiibi. 

VbBeCTHbie B JIHTeparype peaKUHH aUH-<l>opM HHTpOaJIKeHOB <l>opMHpyiOT HeKHH CTepeOTHII HX 

peaKUHOHHOH CIIOC06HOCTH, B KOTOpbiH COBeprneHHO He BIIHCbiBaeTC.si aTOM a30Ta B KaqecTBe 

aKTHBHOrO peaKUHOHHOrO UeHTPa 3THX MOJieKyJI. I103TOMY .D:OBOJibHO HeO)I(H,naHHO BbirJI.si.D:HT 

06Hapy)l(eHHa.si aBTOpOM CKJIOHHOCTb auH-<l>OpMbi 3-(HHTpOBHHHJI)HH.D:OJIOB B YCJIOBH.siX 

MHKposonHosoro Harpesa rrpeTeprresaTb 6rr-3JieKTpOUHKJIH3aUHIO B jJ-Kap6oJIHH-N-oKCH.D:bi. 3Ta 

peaKUH.si II03BOJI.sieT IIO-HOBOMY B3rJI.siHYTb Ha coe,n;HHeHH.si C 1-HHTP06yTa-1,3-,n;HeHOBbiM 

<l>parMeHTOM, a HMeHHO KaK Ha MHOrOUeJieBbie cy6cTpaTbi .D:JI.si 3JieKTpOUHKJIH3aUHH, KOTOpbie 

MOryT pa6oTaTb JIH60 KaK 1-a3areKca-1 ,3,5-TPHeHbi (rrpOHJIJIIOCTPHPOBaHO B pa6oTe Ha IIpHMepax 

CHHTe3a ,8-Kap60JIHHOBbiX rrpOH3BO.D:HbiX), JIH60 KaK HHTPOreKCa-1 ,3,5-TpHeHbi 

(rrpOHJIJIIOCTpHpOBaHO B pa6oTe Ha npHMepe CHHTe3a KOH,neHCHpOBaHHbiX Kap6a30JIOB), JIH60 KaK 

1-oKca-2-a3areKca-1,3,5-TpHeHbi. KpoMe 3Toro, cne.nyeT OTMeTHTb, qTo rrpe,n;Jio)l(eHHbiH MeTo,n 

C03,naeT .D:OCTOHHYIO aJibTepHaTHBY "TpHnTaMHHOBbiM" MeTO.D:aM CHHTe3a ~-Kap60JIHHOBbiX 

npOH3BO.D:HbiX, qTo H 6bill0 rrpo,neMOHCTpHpOBaHO Ha CHHTe3e cepHH 3THX COe,n;HHeHHH, BKJIJOqa.sr 

TPH rrpHpo,n;HbiX aJIKaJIOH,na 3Toro p.sr,na. QqeHb HHTepecHbi H pe3yJibTaTbi 3KcnepHMeHTOB no 

OnTHMH3aUHH 3TOrO CHHTe3a, HarrpaBJieHHbie KaK Ha nOBbillleHHe ero 3<l><l>eKTHBHOCTH, B 

qacTHOCTH, qepe3 BpeMeHHYIO 3aiUHTY HH.D:OJibHOrO a30Ta, TaK H Ha ero ynpomeHHe qepe3 

rrpoue.nypy O.D:HOpeaKTOpHOrO CHHTe3a H3 2-aJIKHJIHH.D:OJia H HHTpOKOMnOHeHTbi, KOTOpa.si 

n03BOJIHJia H36aBHTbC.si OT He06XO.D:HMOCTH npe,nsapHTeJibHOrO BBe,neHH.si HHTPOBHHHJibHOrO 

<l>parMeHTa B HH.D:OJibHbiH cy6CTpaT. Bo3MO)I(HOCTb HCnOJib30BaHH.si pa3HbiX no npHpo,ne 

HHTPOKOMnOHeHT, BKJIIOqa.sr HHTpOaJIKaHbi, ~-HHTPOBHHHJiaMHHbi H ~-HHTpOCTHpOJibi, 

6e3yCJIOBHO, nOBbilllaeT CHHTeTHqeCKHH nOTeHUHaJI pa3pa6aTbiBaeMoro o6mero no,nxo,na K 

CHHTe3y P-Kap6oJIHHOB. Eme o.n;HH HeO)I(H,naHHblli H srreqaTJI.siiOIUHH pe3yJibTaT, CB.si3aHHblli c 

3TOH )l(e peaKUHH, - 3TO KHCJIOTHO-KaTaJIH3HpyeMbiH CHHTe3 1-rH,npOKCH-jJ-Kap60JIHHOB H3 2-

MeTHJIHH.D:OJIOB H a-HHTPoaueTo<l>eHOHOB. Ha Moil B3rJI.si.n; 3Ta peaKUH.si, .n;aiOma.sr oqeHb HennoxHe 

BbiXO.D:bi IIpO.nyKTOB, BbirJI.si.D:HT BnOJIHe npaKTHqHOH H HMeeT XOpOlllHe nepcneKTHBbi .D:JI.si 

lllHpOKOrO HCnOJib30BaHH.si. 

OT,neJibHbiH 6noK 3KCIIepHMeHTOB nOCB.siiUeH peaKUH.siM 1 ,3-,n;HnOJI.sipHOrO 

UHKJIOnpHCOe,n;HHeHH.si C yqaCTHeM XJIOp3aMemeHHbiX HHTpOCTHpOJIOB KaK MeTO,na IIOCTpOeHH.si 



HH,llOJUI3HHOBOrO H IU1pa30JI0[1 ,5-a ]IIHpH,llHHOBOrO KapKaCOB. Ca~m 3TH peaKUHH y:>Ke ,llaBHO 

OTHOCXTCX K KJiaCCHKe OpraHHqeCKOrO CHHTe3a, H HOBH3Ha IIOJiyqeHHbiX 3)leCb pe3yJihTaTOB 

KpoeTcx B Heo6b!qHoM coqeTaHHH <}>yHKUHOHaJihHbiX rpyrrrr B ,llHrronxpo<}>nJie. H3BeCTHO, qTo 

BBe,lleHHe B ,llHIIOJIXpO<}>HJI aTOMafOB XJIOpa CHJibHO CHH:>KaeT ero aKTHBHOCTb B peaKUHXX 

UHKJiorrpncoe,llHHeHHX c HOpManbHbiMH 3JieKTpOHHbiMH Tpe6oBaHHXMH. I1o3TOMY Te 

IIOJIO:>KHTeJibHbie pe3yJihTaTbl, KOTOpbie Y.llaJIOCb IIOJIYqHTb IIpH HCCJie,llOBaHHH peaKUHR 0.-XJIOp­

~-HHTPOCTHpOJIOB C a30MeTHH-HJIH,llaMH H a30MeTHHHMHHaMH IIpHpH,llHHOBOrO pX,lla, oqeHb 

HHTepecHbi, HO H TPe6yiOT, rro-MoeMy, ,llOIIOJIHHTeJibHOro OCMbiCJieHHX H o6cy:>K)leHnx. B 

qacTHOCTH, OCTaJICX OTKpbiTbiM BOIIpOC 06 HCTHHHOR IIpHpO,lle )lHIIOJIXpO<}>HJibHOrO areHTa B 3TOR 

peaKUHH. 

ITo rrpoqTeHHH ,llHCCepTauHH B03HHKJIO HeCKOJibKO BOIIpOCOB H 3aMeqaHHR. 

1) B cxeMe 2 ecTh oum6Ka B cTepeoxHMHH rrocJie)lHeii cTpyKrypbi. 

2) B 3KcrrepnMeHTaJibHOii qacTH BCTPeqaiOTcx Ha3BaHHX coe,llHHeHHii, He cooTBeTCTBYIOliiHe 

TPe6oBaHHXM HOMeHKJiarypbi IUPAC (HarrpnMep, coe)lHHeHnx St, 28hd, 28hf H ,llp.). ,ll;Jix 

HeKOTOpbiX COe)lHHeHHR ,llaHbl HeiiOJIHbie Ha3BaHHX, He OTpa:>KaiOliiHe HX CTepeOXHMHIO (28fa, 

28ha, 28fa, 28ja, 28hb, 28hd, 28he, 28hf n ,llp.) 

3) B pa3,lleJie "06cy:>K)leHHH pe3yJibTaToB" oTcyTcTByeT o6ocHoBaHHe HCIIOJih30BaHnx 

MHKpoBOJIHOBoro o6nyqeHnx. B qacTHOCTH, rrpoBO.llHJIHCb JIM 3KcrrepnMeHTbi, B ycJIOBHxx 

KOHBeKUHOHHOrO HarpeBa IIpH OIITHMH3aUHH CHHTe3a j3-Kap60JIHHa Sa (Ta6JIHUa 1)? 

4) Ha CXeMe 80 (cTp. 57) rrpe,llCTaBJieHbl pe3yJibTaTbl IIXTHa,llUaTH CHHTe30B HHTPOBHHHJIHH,llOJIOB 

28, TOJibKO B qeTbipex H3 KOTOpbiX o6pa3yiOTCX qlfCTbie Z-H30Mepb1. B OCTaJibHbiX cnyqaxx­

cMecn. B orrncaHHH 3THX cMeceBbiX rrpO.llYKTOB, rrpe,llCTaBJieHHOii B 3KcrrepnMeHTaJihHOii qacTH 

,llHCCepTaUHH, TOJibKO ,llJIX BOCbMH H3 HHX YKa3aHbl CIIeKTPaJibHbie xapaKTepHCTHKH 060HX 

H30MepoB. B ocTaJibHbiX cJiyqaxx rrpe,llcTaBJieHbi crreKTpanbHbie ,llaHHhie, BH,llHMO, TOJihKO 

OCHOBHOrO H30Mepa. He COBCeM XCHO, qeMy COOTBeTCTBYIOT YKa3aHHbie TeMrreparypbl IIJiaBJieHHX, 

qnCTOMY H30Mepy HJIH CMeCH? B qacTHOCTH, 3TO OTHOCHTCX K COe,llHHeHHXM 28ba, 28da H 28ga. 

EcJIH 3TO cMecn, TO qeM o6nxCHHTb Heo6bNHbiR <}>eHoMeH KpaH:He Y3KHX ,llHarra.JOHOB TeMrrepaTyp 

IIJiaBJieHHX 0.4-0.5 °C? 

5) qaCTO CHHTe3bl HH,llOJIH3HHOB peaKUHeif 1,3-)lHIIOJIXpHOrO UHKJIOIIpHCOe,llHHeHHX 

IIHpH,llHHHeBbiX HJIH)lOB IIpOBOMT, KaK H OTMeqaeTCX B ,llHCCepTaUHH Ha CTp. 78, B IIpHCYTCTBHH 

OKHCJIHTeJieH:. QqeHb y.llo6eH .llJIX 3Toii ueJIH aKTHBHbiR .llHOKCH.ll MapraHua. EcTb JIM 

B03MO:>KHOCTb, MeHXX OKHCJIHTeJibHbie CBORCTBa CHCTeMbl, yrrpaBJIXTb 3TOR peaKUHeif, 

rrepeKJIIOqax IIOCJie,llHIOIO CTa)lHIO ,llerH,llpOHHTpOBaHHX Ha ,llerH,llpHpOBaHHe? 

IJepeqHCJieHHbie 3aMeqaHHX H BOIIpOCbl He HOCXT IIpHHUHIIHaJibHOrO xapaKTepa H He 

CHH:>KaiOT IIOJIO:>KHTeJibHOrO BIIeqaTJieHHX OT ,llHCCepTauHH, KOTOpaH rrpe,llCTaBJIXeT C060R 



3aBepmeHH)IO Ha -.:mo-n :Ie.J,OBaTe.:Th J..")IO pa6oTy. B hmo,.'Ihl. rrpn:se.J,eHHhle B 33.KiiK>lffiTe.ThHOU 

qaCTH pa6oThi, npe.n;cTasmnoTc~ snorrHe o6ocHosaHHhiMH u Hay~o 3HaqJIMbiMH. Bee 

norryqeHHhie pe3yJihT8Tbi ,li;OCTOBepHbi H Orpa)l(eHbl B n~TH CT3.Tb~X, ony6JIHKOB3.HHhiX B 

pe:u;eH3HpyeMoiX HayqHhiX )l(ypHarrax, BKmoqeHHhiX B cnucoK BAK. HayqHoie pe3yJioTaToi, 

norryqeHHbie ,li;HCCepTaHTOM, BHOC~T OIIIYTHMhiH BKJia,ll; B XHMHIO reTepO:U:HKJIOB H 

HHTPOCOe,li;HHeHHH. )J;uccepTa:QHOHH~ pa6oTa no CBOHM :QeAAM, 3a,ll;aqaM, HayqHQH HOBH3He, 

co.n;ep)l(aHHIO H MeTO,ll;aM HCCJie,li;OBaHH~ COOTBeTCTBYIOT nacnopTy cne:QHaJihHOCTH 1.4.3. 

OpraHuqecK~ XHMH~ B o6rracT~x uccrre.n;osaHu~: n.1 «BomerreHue u oqucTKa HOBhiX 

COe,li;HHeHHH», n.2 «0TKpbiTHe HOBhiX peaK:QHH opraHuqecKHX COe,li;HHeHHH H MeTO.li;OB HX 

HCCJie,li;OBaHH~» H n.3 «Pa3BHTHe pa:QHOHaJihHhiX nyTeH CHHTe3a CJIO)I(HbiX MOJieKym>. 

Ilpe.n;CTaBJieHH~ pa60Ta no CBOeH HOBH3He, HayqHOMY ypOBHIO npose.n;eHH~ 

HCCJie,li;OBaHHH H norryqeHHhiM pe3yJioTaTaM COOTBeTCTByeT rpe6oBaHH~M, ycTaHOBJieHHhiM nn. 

9-14 «Ilorro)l(eHH~ o npucy)l(,ll;eHHH yqeHoiX cTeneHeif» , yTsep)l(,ll;eHHoro IlocTaHOBJieHueM 

npasuTeJioCTBa P<l> NQ842 oT 24.09.2013 r. (s .n;eifcTBYIOI:Qeif pe.n;aK:u;uu), a ee asTop, ApyriOHOB 

HHKOJiaH Apa30BHq, 3aCJIY)I(HBaeT npuCy)l(.n;eHH~ yqeHOH CTeneHH KaH,li;H,ll;aTa XHMHqecKHX HayK 

no cne:u:uarroHOCTH 1.4.3. OpraHuqecK~ XHMH~. 

Ocpu:u;uaJibHhiH onnoHeHT: 

Ilpocpeccop Kacpe.n;pol opraHuqecKOH XHMHH Cil6fY, ,li;OKTOp XHMHqecKHX HayK (1.4.3. 

OpraHuqecK~ XHMH~) 

HoBHKOB Muxaurr Cepreesuq ---+---N'-­

,[(aTa _2_ HIOH~ 2025 r. 

IloqTOBhlli a.n;pec: 199034, r. CaHKT-IleTep6ypr, YHusepcuTeTCK~ Ha6epe)I(H~, .n;.7/9 

TerrecpoH: + 7-952-214-86-63 

A.n;pec 3JieKrpOHHOH noqn1: m.novikov@spbu.ru 

HauMeHoBaHue opraHH3a:u;uu: <l>e.n;eparroHoe rocy.n;apcTBeHHOe 6IO.n;)l(eTHoe o6pa3oBaTeJioHOe 

yqpe)l(,ll;eHue BhiCIIIero o6pa3oBaHu~ « CaHKT-IleTep6yprcKHH rocy .n;apcTBeHHhiH yHusepcuTeT» 

(<l>fBOY BO «CaHKT-IleTep6yprcKHH rocy.n;apcTBeHHhiH yHusepcuTeT») 

CBOe COfJiaCHe Ha BKJIIOqeHHe CBOHX nepCOHaJihHhiX 

Tctccr llOKyMeHTa 1;~3~;..:n1._. 
B OTI<pbiTOM .[[OC'fVf!t: 

. na caihe Cll6fY no :w:x·.:· 
t ....... _.,, t ' • 


