
OT3biB 

OcJluu;uaJihHoro onnoueuTa ua .r.uccepTau;uouuyro pa6oTy 

qHCTHKOBa EsrennH MuxaiiJiosuqa ua TeMy: 

«Cl»yHKD;HOH3JihHhie apHJIOKCHD;HKJIOTpHcJloccJla3eHhl H HX BJIHHHHe Ha 

CBOHCTBa DOJIHMepOB», npe.r.CT3BJieHHYIO Ha COHCK3HHe yqeuoii CTeneHH 

.r.oKTOpa XHMHlfeCKHX uayK DO CDeD;H3JihHOCTH 

1.4.8 «XHMHH 3JieMeHTOOpraHHlfJCKHX coe.r.uneHHH» 

AKTYaJihHOCTh pa6oThi. <Pocq>a3eHhi .SIBIDIIOTC.SI O,L(HHM H3 Han6onee 

HHTepeCHbiX H IIpHBJieKaiOIIJ:HX BHHMaHHe yqeHbiX J JiaCCOB cpoccpopopraHHqecKHX 

I 
COe,L(HHeHHH. 3a IIOCJie,L(Hee ,L(eC.SITHJieTHe cpoccpa3eHbl CTaJIH rrpe,L(MeTOM 6oJiee 

1500 HayqHhiX CTaTeif ITO pa3JIJ1qHbiM cpyH,L(aMeHTa.JibHbiM H IIpHKJia,L(HbiM 

I 
HayqHhiM ,L(HCIJ;HIIJIHHaM. Enaro,L(ap.SI cpyHKIJ;HOHaJihHOMY pa3Hoo6pa3HIO 6oKOBhiX 

rpyrrrr IIpH aTOMaX cpoccpopa MaTepHaJibl Ha OCHOBe cpoccpa3eHOB IIO,L(XO,L(.SIT ,L(JI.SI 

~ I ~ 
IIIHpOKOfO CIIeKrpa IIpHMeHeHHH, TaKHX Kai<i OrHeCTOHKHe MaTepHaJihi, 

cpnyopecn;eHTHbie ,L(aTqHKH, OIIT03JieKTpOHHhie ycrpOHCTBa, KaTaJIH3aTOpbi, 

CHCTeMbl ,L(OCTaBKH JieKapCTB. <l>occpa3eHbl TaiOKe MOfYT 6hiTb HCIIOJib30BaHhl B 

KaqecTBe HCXO)IHbiX COe)IHHeHHii )liD! IIOCT~OeHH>! cyrrpaMOJieKyJI>rpHbiX 

,L(eH,L(pHMepHbiX HJIH IIOJIHMepHbiX CHCTeM, qTo HMeeT 60JibiiiOe 3HaqeHHe ,L(JI.SI 
I . 

cyrrpaMOJieKyJI.SipHOH XHMHH. 0,L(HaKO, HeCMOTP.SI Ha 60JibiiiOe KOJIHqecTBO 

rry6JIHKaiJ;HH B MHpOBOH HayqHOH JIHTepaType, Ha cerO,L(H.SIIIIHHH ,L(eHh OCTaeTC.SI 

p.SI,L( rrpo6JieM, CB.SI3aHHhiX C OIITHMH3aiJ;HeH MeTO,L(OB CHHTe3a cpoccpa3eHOB. Cpe,L(H 

HHX CJie)lyeT OTMeTHTb CJie)lyJOII(He: J) B 11p011e+ e CHHTe3e l(HKJJO<J>oc<J>a:JeHa, 

co,L(ep:>KaiiJ:ero 3IIOKCH,L(HaHOBhie cpparMeHThi, B03HHKaeT TPY.L(HOCTh B rronyqeHHH 

rrpo.L(yKTa, He co,L(ep:a<:aiiJ:ero ocTaToqHoro xnopa H 6HccpeHona A; 2) H3BeCTHhie 

MeTO,L(bl CHHTe3a Kap60KCHIJ;HKJIOcpOCcpa3eHOB H cpoccpa3eHOB, CO,L(ep:>KaiiJ:HX 

aMHHorpyrrrrhi, corrpoBO:>K,L(aiOTC.SI rrpoTeKaHHeM rro6oqHhiX peaKn;Hii, qTo 

3aTpy.L(H.SieT HX Bbi,L(eJieHHe B qJ1CTOM BH,L(e. PeiiieHHIO 3THX aKTYaJihHbiX HayqHbiX 

3a,L(aq H rrocB.SIIIJ:eHa pa6oTa qHCT.SIKOBa E.M. 

HayqHa.SI HOBH3Ha pa6oThi qHCT.SIKOBa E.M. He Bhi3hiBaeT coMHeHH.SI. Ha 

OCHOBe 60JibiiiOfO 06beMa 3KCIIepHMeHTa.JihHhiX ,L(aHHbiX aBTOpOM rronyqeH p.SI,L( 
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3aKOHOMepHOCTeH, HMeiO:W:HX cy:rn;eCTBeHHOe 3Ha"lleHHe KaK .JJ:ll51 XHMHH 

3JieMeHTOOprrumqecKHX COei(HHeHHii, TaK H )IJU! 1MelKHbiX C Heii i(HCQHJIJIHH "

cynpaMOlleKyn51pHOH XHMHH, XHMHH BhiCOKOr oneKyn51pHhiX COe,n:HHeHHH, 

KpHcTannoxHMHH, KpHcTannorpaqmH. B -qacTHOCTH ,n:HccepTaHTOM ycTaHoBneHhi 

I 
cne,n:yiO:rn;He ITOllO)KeHH51: 1) Ha CTeneHb 3ITOKCH.JJ:HpOBaHH51 (MeT )annHllhHhiX 

rpynn B (MeT )aJiJIHJibHbiX npOH3BO)(HbiX apHJI+ CHJ1HKJIO'f!lH<jlocljl33eHOB He 

BllH5110T CTepH"lleCKHe <}laKTOpbi, a onpe,n:en51r :W:HM <}laKTOpOM 51Bll51eTC51 

HH.JJ:YKTHBHhiH 3<}l<i.leKT 3aMeCTHTeneM: npH .JJ:BOHHOH CB513H; 2) TpHMepHbiH 

ljlocljl33eH OBblii QHKJI B M OJieKy rre ap HJIOKCHJ1Hf JIO<jlOC<jl33eHa, CO)( epl!GIIJ1 ero 

anh,n:erH,n:Hhie rpynnhi B apoMaTH"lleCKHX pa,n:HKanax, .n:e<}lopMHpyeTC51 no.n: 

B03)(eiiCTBHeM crra6b!X HeKOBaJieHTHbiX B3aJIMO)(e+ TBHii C aTOMaMH BO)(OpO)(a B 

opraHH"lleCKHX 3aMeCTHTell5IX; 3) B npof(ecce paCTBOpHOH KpHCTMllH3af(HH 

apHnoKCH[(HKno<}loc<}la3eHa, co.n:ep)Ka:rn;ero af(bTaMH.JJ:Hhie rpynnhi npH 

6 ~ I 
apoMaTH"lleCKOM KOllhf(e, o pa3yiOTC51 ycTOHHHBhie cynpaMoneKyn51pHbie 

aHCaM6nH, COCT051:W:HX H3 COllbBaTHO-CB513aHHhiX MOlleKyn paCTBOpHTen5I; 4) 

.JJ:OKa3aHO, "liTO B apHllOKCH[(HKllO<}loc<}la3eHaX C af(eTo<}leHOKCHrpynnaMH, 3TH 

rpynnhi cnoco6Hhi K TepMH"lleCKOH TPHMepH3af(j H c <}lopMHpoBaHHeM HOBhiX 

6eH30llhHhiX KOlle[( H o6pa30BaHHeM f(HKllCrMeKallTOpBHa"liH~~:,O ITOllHMepa C 

TepMOCTOHKOCThiO 420°C H TeMnepaTypoM: IL nn. npeBhiiiiaiO:rn;eM: 

TeMnepaTypy Ha"llana ,n:eCTPYK[(HH. 

TipaKTH"llecKa51 3Ha"liHMOCTh pa6oThi. B Ka"lle~TBe ocH~BHhiX HanpaBneHHH 

:::::::~r:p:::::::::o;::;:::::.a::;::J:::H:::~:::::. ::::~: 
I 

HllH ~-Kap60KCH3TeHHn<}leHOKCH rpynnhi, MoryT 6biTh HCITOllh30BaHhi B Ka"lleCTBe 

~; I 
OTBep,n:HTeneH aHTHITHpeHOB B 3ITOKCH.JJ:HhiX KOMIT03Hf(HOHHhiX MaTepHanax, 

KneeBbiX COCTaBaX .JJ:ll51 aBHaf(HOJ HOH npOMhiiiilleHHOCTH; 

I 
apHllOKCH[(HKllO<}loc<}la3eHhl, co,n:ep)Ka:rn;He ~-Kap60KCH3TeHHn<}leHOKCH H 4-annHn-

1 
2-MeTOKCH<}leHOKCH rpyniThl, 51Bll51IOTC51 nepcnei THBHhiMH COe.JJ:HHeHH51MH B 

Ka"lleCTBe MO.JJ:H<}lHKaTOpOB 6a30BhiX CTOMaTOllOrH"lleCKHX KOMIT03Hf(HH 6naro,n:ap51 
. I 

HX BhiCOKOH a,n:re3HH K TKaH51M 3y6a ( 3MMH H ,n:eHTHHY) H CITOC06HOCTH 
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CB.H3hiBaThC.H c ni,n:poKcH:arraTH:TOM. CToMaTonorH:qecKH:e KOMII031fii;Iflf c 

I 
YKa3aHHhiMif <}_}oc<}_}a3eHOBhiMif .n:o6aBKaMH: ycrrenmo rrpoiiiJIIf H:CIIhiTaHH:.H 

MexaHH:qecKH:X If <}_}H:3H:Ko-XlfMH:qecKH:X cso:HcTk , If B H:X rrpoH:3BO.lJ:CTBe 

3aHHTepecoBrum KOMITaHHJI AO <<033 <<Brra,I\MHBa>l (r. Eenropo11). 

,lJ;H:ccepTaii;H:.H IIOCTpOeHa TPa.ll:lflJ;IfOHHO If COCTOifT 11:3 BBe,n:eHH:.H (9 CTpaHH:II;), 

JIHTepaTypHOrO 0630pa (76 CTpaHHI\), 3KCITepHMe+ a.JlhHOii qacTH (28 ClpaHHI\), 

06Cy)l(,n:eHH:.H pe3yJihTaTOB (138 CTpaHH:II;), BhiBO,llOB (4 CTpaHH:II;bi) If CIIIfCKa 

lfCIIOJih30BaHHOH JIH:Teparyphi ( 19 CTPaHH:u;). ,ll;RcdepTaii;H:.H HarrH:caHa qeTKH:M If 

.HCHhiM .H3hiKOM If co.n:ep)I(H:T see Heo6xo,n:H:Mhie ,n:JI.H h oHH:MaHH:.H MaTepH:ana cxeMhi, 

pRCYHKif If Ta6JIH:II;hl. 

Bse.n:eHH:e. Bo BBe,n:eHH:If coH:cKaTeJieM rroKa3aHa aKryaJihHOCTh If cTerreHb 

pa3pa6oTaHHOCTif paccMaTpH:BaeMo:H TeMhi, c<}_)opk ynH:poBaHhi u;eJih If 3a,n:aqlf 

pa6oThi, rrpe,n;cTaBJieHa HayqHa.H HOBif3Ha, Teo ! eTH:qecKa.H If rrpaKTifqecKa.H 

3Ha'IHMOCTh HCCJie/IOBaHHJ!, ITOJIOJKeHHJ!, BhiHOCHMt e Ha 3aii(HT)', MeTO/IOJIOrHJ! H 

MeTO,II;hl lfCCJie,n:OBaHH:.H, arrpo6aii;If.H pe3yJihTaTOB pa60Thl. 

JlH:TepaTypHhiH o63op. B JIH:TepaTypHoJ o63ope asTop rrposo,n:H:T 

6 ~ ~ I 6 
IIO,n:po Hhllf cpaBHH:TeJibHhllf aHaJIIf3 JIH:TepaTyphl B 0 JiaCTif 

opraHOII;IfKJIO<}_}oc<}_}a3eHOB, co,n:ep)l(aiii;H:X pa3JI1fqHhl~ <}_}yHKII;IfOHaJihHbie rpyiiiihl -

3IIOKCif.lJ:Hbie, Kap60KCifJihHbie, aMH:HHbie. 06cy .lJ:aiOTC.H MeTO.lJ:hl IIOJIYqeHH:.H 

YKa3aHHhiX opraHOII;IfKJio<}_)oc<}_}a3eHoB, H:X <}_)H:31fqecKH:e If XH:MifqecKH:e cso:HcTBa If 

B03MO)I(Hhie o6nacTH: rrpH:MeHeHH:.H. OT,n:eJihHhiH p k .n:en rrocB.HIII;eH KOMIIJieKcaM 

I 
T.H)I(eJibiX If 6Jiaropo,n:HhiX MeTaJIJIOB (II;IfHKa, Ka,n:Mif.H, K06aJihTa, Me,n:lf, pyTeHif.H), If 

I 
pe,n:Ko3eMeJihHhiX 3JieMeHTOB c opraHOII;IfKJiocpoc<}_}a3eHaMH:. He cosceM rroH.HTHO 

3aqeM aBTOp CCbiJiaeTC.H B JIH:TepaTypHOM 063ope Hk CBOIO CTaThiO ( CChiJIKa [35]), 
~ ~ 6 I ~ 

pe3yJihTaTbl KOTOpOH: B .lJ:aJihHeH:IIIeM 0 cy)l(,n:ae B COOTBeTCTBYIOIII;elf fJiaBe 

.ll:lfCCepTaii;Iflf. 

3KcrrepH:MeHTaJibHa.H qacTh. 3KCIIepH:MeHTaJibHa.H qacTh COCTOifT lf3 Tpex 

pa3,n:eJIOB, IIOCB.HIII;eHHhiX <}_}lf31fqecKifM CBOHCTBaM lfCXO.lJ:HhiX Beiii;eCTB, MeTO,n:aM 

ClfHTe3a apH:JIOKCifii;IfKJIO<}_)OC<}_)a3eHOB If IIOJIH:MepHbiX KOMII031fii;IfOHHhiX 

I 
MaTepH:aJIOB Ha lfX OCHOBe, If MeTo,n:aM aHaJIH:3a. ABTOp .lJ:IfCCepTaii;Iflf IIO,n:po6HO 
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OIIHCbiBaeT MeTO,ll;FIKH CHHTe3a apHJIOKCHU.HKJIO.Poccpa3eHOB H CIIOC06bi HX 

I 
Bhl.ll:eJieHH.SI B qHCTOM BH,l1.e. ,l(HccepTaHT HCIIOJih3yeT COBpeMeHHhie MeTO,l1.bl 

cpH3HKO-XHMHtiecKoro aHaJIH3a- .s~.n.epHbiH MarHHTHL ii pe3oHaHc ~a .s~.n.pax 1H, 31 P, 

I3c I v v 
, MaCC-CIIeKTpOMeTpHIO C MaTpHqHo-a~COU.HHpOBaHHOH Jia3epHOH 

.n.ecop6u.Heii/HOHH3aU.Heii H BpeM.SinponeTHhiM .n.eTe~TopoM. O.n.HaKo He npHBO.D.HT 

OIIHCaHH.SI IIOJiyqeHHbiX ,l1.aHHbiX B MeTO,l1.HKl CHHTe3a Bei.I.J:eCTB. ,l(JI.SI 

XapaKTepHCTHKH IIOJiyqeHHbiX COe,l1.HHeHHH aBTOpl HCIIOJih3yeT HHcppaKpacHyiO 

CIIeKTPOCKOIIHIO, CHHXpOHHbiH aHaJIH3, 

MeXaHHqeCKHH aHaJIH3, peHTreHO.D.HcppaKU.HOHHbiH aHaJIH3, 

3HeprO,l1.HCIIepCHOHHYIO cneKTPOMeTpHIO, H npH~O,l1.HT IIO,l1.p06Hoe OIIHCaHHe 

KpHCTaJIJIOrpacpHqecKHX ,l1.aHHbiX KpHCTaJIJIHqecKHX kpHJIOKCHU.HKJIOcpOCcpa3eHOB. 

06cy:>K.D.eHHe pe3yJibTaTOB 

Hccne.n.oBaHH.SI .n.HccepTaHT ocyi.I.J:eCTBJI.SIJI no cne.n.yiOI.I.J:HM rnecTH 

HanpaBJieHH.SIM: 

1. CHHTe3 3IIOKCH,l1.HbiX CMOJI Ha OCHOBe apHJI@KCHU.HKJIOTpHcpoccpa3eHOB; 

2. HCCJie,l1.0BaHHe CBOHCTB reKca-n-

au.eTaMH.D.OcpeHOKCHU.HKJIOTPHcpoccpa3eHa, HCIIOJib30BaHHe ero B KaqecTBe 

OTBep,l1.HTeJI.SI 3IIOKCH,l1.HOH CMOJibl 3,l(-20; 

3. CHHTe3 aMHHocpoccpa3eHOB B Macce aMHHOB Ha npHMepe reKca-n-

1 

cpopMHJicpeHOKCHU.HKJIOTpHcpOCcpa3eHa H H30cpOpOH,l1.HaMHHa, OTBep)K,l1.eHHe HMH 

3IIOKCH,l1.HOH CMOJibl DER-354; 

4. CHHTe3 Kap6oKcHapHJIOKCHU.HKJIOTPH<Po~cpa3eHoB, nonyqeH~e Ha HX 

OCHOBe BbiCOKOa,l1.re3HOHHbiX 3IIOKCH,l1.HbiX H MeTaKpr JIOBbiX KOMII03HU.HH; 

5. CHHTe3 a30MeTHHOBhiX npoH3BO.D.Hhi!X apHJIOKCHcpoccpa3eHoB c 

nonHMepH3aU.HOHHocnoco6HbiMH C=C CB.SI3.SIMH; 

6. CHHTe3 cpoccpa3eHoB, co.n.ep)Kai.I.J:HX ~-.D.H!KeTorpynnhl, H nonHMepHbiX 

eHaMHHOKeTOHOB Ha HX OCHOBe. 

1. 3nOKCH)1.HbiC CMOJlbl Ha OCHOBC apHJIOKCHU:HKJIOTpHcllocct-a3eHOB. 

. I 6 B .n.aHHOM pa3.n.ene aBTop rrpHBO.D.HT cnoco6hi perneHH.SI npo neM, 

CB.SI3aHHhiX c TPY.D.HOCThiO y.n.aneHH.SI H36biTKa .n.Hb eHHnonnponaHa B rrpou.ecce 
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CHHTe3a 3IIOKCHcpoccpa3eHOB H IIpHCYTCTBHeM OCTi TOlJHOrO Xnopa B npo,nyKTe. 

BHatiane ,nHccepTaHTOM 6bmo npe,nno)l(eHo npoBO.ll:HTb CHHTe3 

I 
3IIoKcHcpoccpa3eHoBoro Mo,nHcpHKaTopa 3noKcH,nHr x cMon B TPH 3Tana. Ha 

nepBOM 3Tane )l:HCCepTaHTOM 6bm CHHTe3HpOBaH MOHOcpeHOJUIT 

.ll:HcpeHHnonnponaHa. Hcnonb30BaHHe ,nHOKCaHa B KatieCTBe pacTBOpHTemi 

II03BOJIHJIO OT,nenHTb H36biTOK .ll:HcpeHHJIOlliiporraHa OT cpeHOJI.SITa, KOTOpbiH B 

oTnHtiHe OT ,nHcpeHHnonrrporraHa HepacTBOpHM B ,nHoKcaHe. Ha BTopoM 3Tarre 

)l:HCCepTaHT CHHTe3HpOBan B KHII.SUI(eM 

TeTparH,npocpypaHe, Hcrronh3Y.H BOCbMHKpaTHbiH M~nhHhiH H36biTOK cpeHon.siTa rro 

OTHorneHHIO K reKcaxnopu;HKnoTpHcpoccpa3eHf . Ha TpeTheM 3Tarre 

rH,npoKcHapHnoKcHcpoccpa3eH 6bm nepeBe,neH B coneByiO cpopMy H o6pa6oTaH 

3llllXJIOprH)(pHHOM B cpe)(e 3TaHOJia. 0)(BaKO ll~JIY'IeHHblil 3llOKCll<jlOC<jla3eH 

rrpe,ncTaBn.Hn co6o:H: cMecb rrpo,nyKTOB H co,nep)l( rrpHMepHo 2o/o ocTaTOtiHoro 

xnopa. 

B KatieCTBe anhTepHaTHBbi TpexcTa,nHHHOMY MeTo,ny CHHTe3a 

3llOKCH<jloc<jla3eHa 6biJI npe)(JIOll<eH CHHTe3 C HCll+ b30BaHHeM Ha1pHeBOi! COJill 

MOHO(MeT)annHnoBoro 3cpHpa ,nHcpeHHnonrrporr~Ha B cpe,ne ,nHrnHMa c 

rrocne,nyiOII(HM 3IIOKCH)l:HpOBaHHeM M-XnOpHa,n6eH36 HHOH KHCJIOTOH. 

OcHOBHbiM )(ocmJKeHneM 3TOro pa3)(eJia )(+ cepTa!IHH cne)(yeT OTMeTHTb 

IIO)l:TBep)l()l:eHHe BJIH.HHH.H HH.ll:YKTHBHbiX 3cpcpeK, OB IIpH )l:BOHHOH CB.H3H Ha 

CTeiieHb 3IIOKCH)l:HpOBaHH.si apHllOKCHcpoccpa3eHOB, HCIIOJib3Y.si MO,nenbHYIO 

peaKl(HIO C yqaCTHeM HH3KOMOJieKyn.HpHOrO MOHOMeTanJIHJIOBOrO 3cpHpa 

,nHcpeHHnonrrporraHa, H ycTaHoBneHHe rrpoTeKaHH rreperpyrrrrHpOBKH Kn.siH3eHa 

IIpH HarpeBaHHH MeTanJIHJibHOrO IIpOH3BO)l:HOrO apHnOKCHl(HKllOcpOCcpa3eHa. 

2. CnnTe3 H HCCJIC,ll,OBaHHe CBOHCTB reKca-n-

au,eTaMH,ll,ocJ»euoKcnu,nKJIOTpncJ»occJ»a3eua, ucnoJib30Bauue ero B KaifeCTBe 

OTBep,ll,HTCJIH 3UOKCH,ll,HOH CMOJibl 3.ll:-20. 

HaH6onee HHTepecHhiMH H npaKTHtiecKH 3HatiHMbiMH pe3yJihTaTaMH 

HaCTO.siii(ero pa3)l:eJia )l:HCCepTal(HH .HBJI.HIOTC.H npe.ll(JIO)I(eHHbiH MeTO)l: IIOJiytieHH.si 

MOHOKpHCTanJIOB reKCa-n-au;eTaMH)l:d cpeHOKCHI(HKJIOTpHcpOCcpa3eHa, 
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3aKmoqaiOII(HHCSI B rropu:HoHHOM BBe,n:eHHH :naHona (pacTBOpHTenh) cycrreH3HIO 

cpoc<Pa3eHa B TeTParH,n:po<PypaHe c rrocne,n:yiOII(HM o l na)l(,n:eHHeM, H ycTaHoBneHHe 

paCTBOpHMOCTH cpoc<Pa3eHa B 3IIOKCH,[(HOH c r one 3,[(-20. ITonyqeHHblH 

OTBep)l(,[(eHHbiH rrpo,n:yKT SIBnSieTCSI HeropiOqHM H o6pa3yeT IIOpHCTbiH KOKC nocne 

I 
cropaHHSI, qTo .n:enaeT B03MO)I(HhiM ero rrpHMeHeHHe <Poc<Pa3eHa B KaqecTBe 

aHTHIIHpeHa ,[(llSI 3IIOKCH,[(HhiX KOMII03HU:HH. 

3. CuuTe3 aMuuol(locl(la3euos B Macce aMHHOB ua npuMepe reKca-n

l(lopMuJI«(leuoKcuuuKJIOTpul(locl(la3eua u H3ol(ldpoH)J,HaMuua, OTBepE)J,euue 

HMH 3UOKCH)J,HOH CMOJibl DER-354. 

,l(HCCepTaHTOM IIpe,n:nO)I(eH MeTO,[( rronyq~HHSI )I(H,[(KOfO OTBep,n:HTellSI 

3IIOKCH,[(HblX CMOll Ha OCHOBe reKCa-n-<PopMHncpJ HOKCHU:HKllOTpH<Poccpa3eHa H 

H3o<PopoH,n:HaMHHa B 6onhmOM MOnHpHok H36hiTKe rrocne,n:Hero. 

C v I v v 

HHTe3HpOBaHHbiH OTBep,n:HTenb IIOBblCHll OrHeC OHKOCTb 3IIOKCH,[(HOH CMOllbl 

DER-354, rrpHqeM co.n:ep)l(aHHe <Poc<Popa B OTBep)l(,n:eHHOH cMone cocTaBHno 

MeHee 1 Mac. %. 

4. CuuTe3 Kap6oKcuapuJIOKCHUHKJIOTpul(locl(la3euos, noJiyqeuue ua ux 

I v 

OCHOBe BbiCOKOa)J,re3HOHHbiX 3UOKCH)J,HbiX H MeTi KpHJIOBbiX KOMU03HQHH. 

,l(HccepTaHTOM C BbiCOKHMH BbiXO,[(aMH ( @KOllO 90%) CHHTe3HpOBaHbl 

1130MepHbie Kap60KCII3TeHIIJI<jleH OKCIIHIIKJI OTpll <!>Of <jl33eHbl C II CII OJib30BaHII eM 

peaKIJ:HH KHeBeHarenSI-,l(e6Hepa B cpe,n:e KHIISIII(ero IIHpH.[(HHa H B IIpHCYTCTBHH 

KaTanHTHqecKHX KOnHqecTB IIHIIepH,n:HHa. Cne,n:yeT OTMeTHTb rpaMOTHblH IIO,[(XO,[( 

,n:HccepTaHTa K xapaKTepHCTHKe CTPOeHHSI, cpH3HqecKHX CBOHCTB rronyqeHHhiX 

<Poc<Pa3eHOB, II03BOllHBillHH ycTaHOBHTb HX IIOTel u:HanbHYIO COBMeCTHMOCTb C 

I 
3IIOKCH,[(HbiMH CMOnaMH H HaMeTHTb o6naCTH HX rrpaKTHqecKOfO IIpHMeHeHHSI. 

3IIOKCH,[(HaSI CMOlla, OTBep)l(,[(eHHaSI apHnOKCHU:HKno<Poccpa3eHOM, 

co,n:ep)l(aiiJ,HM <PeHOKCH- H ~-Kap60KCH3TeHHmpeHOKCH rpyiiiihl, o6na,n:ana 

v v c 3 I BbiCOKOH a,n:re3HeH K CTanH T , ycrremHO rrpomna TeCT Ha BepTHKallhHOe ropeHHe 

H o6pa30BblBana IIOpHCTblH KOKCOBblH OCTaTOK B rrpou:ecce HCIIhiTaHHSI Ha 

CTOHKOCTb K ropeHHIO. IJ03TOMY nonyqeHHaSI OTBep)l(.[(eHHaSI CMOna, TIO MHeHHIO 
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.ll:MCCepTaHTa, MO)I(eT 6biTb HCIIOflb30BaHa ,n:n.SI H3rOTOBneHH.SI KneeB rop.s~qero 

OTBep)l(,n:eHH.SI. 

5. CnnTe3 a3oMeTHHOBhiX npoH3BO,LJ;Hh x apHJIOKcn«t»oc«t»a3euos c 

noJinMepu3au:uouuocnoco6nhiMH C=C CBH3HMH. 

HaH6onee HHTepecHbiM H rrpaKTHqecKH 3HaqHMbiM pe3ynhTaToM 

HaCTO.Sil.[(ero pa3,n:ena ,n:HccepTaQHH .SIBn.SieTC.SI p l pa6oTaHHbiH ,n:HccepTaHTOM 

aJib TepHaTHBHbili Cll0C06 nonyqeHHH MOHOK~HCTaJIJJOB reKCaKHC-( 4- { (N

annHnHMHHO )MeTHn} <PeHOKCH ]U:HKflOTPH<Poc<Pa3eHal OCHOBaHHblH Ha OCa)l(,n:eHHH 

coe,n:HHeHH.SI rrapaMH neTyqero pacTBopHTeAA Hr pacTBopa B ManoneTyqeM 

paCTBOpHTene B 3aMKHYTOM IIpOCTPaHCTBe, 3aiionHeHHOM HHepTHbiM ra30M. 

6. CnuTe3 «t»oc«t»aJeuos, co,LJ;ep~a~ux ~-,LJ;uleTorpynnhi, u noJIHMepnhiX 

enaMHHOKeTOHOB Ha HX OCHOBe. 

,[(HccepTaHTOM pa3pa60TaH HOBbl, MeTO.ll: 

apHnOKCHIJ;HKnO<Poc<Pa3eHOB, CO,n:ep)l(al.[(HX ~-)J.HKeTOHaTHble 

rronyqeHH.SI 

<PparMeHTbi, 

KOTOpbiH, B OTnHqHe OT KOH,n:eHCaQHH KAAH3eHa, He COIIpOBO)I(,n:aeTC.SI 

6 ~ H ~ I rrpoTeKaHHeM no oqHbiX peaKU:HH. a rrepBoH cTa,n:HH anh,n:erH,n:Hbie rpyrrrrhi B 

reKCa-n-cj>opMHJicj>eHOKCHI(HIOIOTpHcj>OCcj>a3eHe BO+ TaHaBJJHBaJIH 6oprHI\pH)(OM 

HaTpH.SI:, Ha BTOpOH CTa,n:HH - o6pa6aTbiBMH rronyqeHHbiH rrpo,n:yKT 

I 
THOHHnxnopH,n:OM. B pe3ynhTaTe 6bm rronyqeH <Poc<Pa3eH, co,n:ep)l(al.[(HH 

6eH3HnxnopH,n:Hbie rpyrrrrbi, crroco6Hbie BCTyrraTb B peaKU:HIO C-anKHnHpoBaHH.SI: c 

,n:HKeToHaMH. Ha TpeTbeM: cTa,n:HH <Poc<Pa3eH pearHpoBan c H36biTKOM 

au;eTHnau;eTOHaTa HaTpH.SI: B IIpHCYTCTBHH KaTan, THqecKHX KOnHqeCTB HO,n:H,n:a 

KMH.SI:. B KaqecTBe pacTBOpHTeneM: ,n:HccepTaHTOM 6bmH arrpo6HpoBaHbi 

TeTparH,n:po<PypaH, ,n:HrJIHM, ,n:HMeTHncynb<POKCH,n: H .D:HMeTHn<PopMaMH,n:, H C 

IIOMOI..[(biO MaCC-CIIeKTpOMeTPHH H CIIeKTpOCKOIIMH .SI:,n:epHoro MarHHTHOro 

pe30HaHCa ycTaHOBneHO, qTO HaHnyqlllHM ,n:n.SI: II~OBe,n:eHH.SI: peaKQHH .SI:Bn.SI:eTC.SI 

,n:HMeTHn<PopMaMH,n:. B pe3ynhTaTe, 6bm rronyqeH apHnoKCHU:HKnoTpH<Poc<Pa3eH, 

co,n:ep)l(al.[(HH llleCTb ~-,n:HKeTOHaTHbiX rpyrrrr, C BbiC KHM BbiXO.ll:OM (85%). 
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Ha OCHOBe CMHTe3MpOBaHHOrO cpoccpa3eHa IIOJiyqeHhl TepMOCTOHKMe M 

ni,npocpo6Hhie KOOp,ZI:MHaU.MOHHhie IIOJIMMepbi C eBpOIIMeM (III), KOTOpbie 

5IBJI5110TC51 rrepcrreKTMBHhiMM ,ZI:JI51 C03,ZI:aHM51 opraHMqeCKMX CBeTO,ZI:MO.llOB. 

BoiBO.llhi BKJIIOqaiOT 11 rryHKTOB M cooTBeTCTBYIOT CTPYKType 

.n:MccepTau.MoHHow pa6oToi. Ha.n:e)I(HocTo M .n:ocToBer HocTb BbiBo,noB He Bhi3hiBaiOT 

COMHeHMH. OHM IIO,ZI:TBep)I(,ZI:aiOTC51 3KCIIepMMeHTaJihHhiMM ,naHHhiMM pa60Thl. 

II 
~ I 

0 peu.eH3MpyeMOM .llMCCepTaiJ.MM MMeiOTC CJie,nyiOIIJ.IIe 3aMeqaHM51 II 

BOIIpOChl: 

1. :QeJibiO pa60Thl CTaBMJIOCh «CMHTe3 II BI:JI,ZI:eJieHMe B qMCTOM BM,ne 

apMJIOKCMIJ.MKJIOTPMcpoccpa3eHOB». IIpM 3TOM 

[ (Kap6oKCM3TeHMrr)cpeHOKCM] cpeHOKCMIJ.MKJIOTpMcpoccpa3eHhi (rrpo.n:yKT XI) M 

( ( Kap60KCM3TeHMJI )cpeHOKCM] ( 4-aJIJIIIJI-2-

MeTOKCMcpeHOKCM)U.MKJIOTpMcpoccpa3eHhi (rrpo.n:y T XIV) rrorryqeHhi B BM,ne 

CMeCM ~ pa3JIMqHhiX rrpo,nyKTOB. IJoqeMy He II~OBO,ZI:MJIOCh pa3,ZI:eJieHMe 3TMX 

CMeCeM M Bhi,ZI:eJieHMe B MH.llMBM.ZI:YaJihHOM COCT05IHMM MCKOMhiX rrpo,nyKTOB. 

2. ,[(rr51 .ZI:OKa3aTeJihCTBa qMcTOThi M CTpoeHM51 HoBL x coe,nMHeHMH Heo6xo,nMMO 

I 
IIpMMeHMTh KOMIIJieKC COBpeMeHHhiX MeTO.llOB aHaJIM3a. ABTOp MCIIOJih3yeT MX 

TipH o6cylK)IeHHH pe3yJILTaTOB CBOeii pa60Tbl, H~ noqeMy-To He npHBO)IHT HH 

o.n:Horo orrMcaHM51 crreKTpOB ..siMP M MALDI-TO ' B 3KcrrepMMeHTaJihHOH qacTM 

pa6oThi. 

3. IIpM CIIHTe3e aMMHoapMJIOKCMcpoc<l_)a3eHOB B Ma1 ce M3ocpopoH,nMaMMHa (M,[(A) 

6biJIM IIOJiyqeHbl HOBbie apMJIOKCMIJ.MKJIOTpMcpf Ccpa3eHhl. IJoqeMy OHM He 

Bhi.ZI:eJI5IJIMCh B MH.llMBM.ZI:YaJihHOM COCT051HT M M He MCCJie,ZI:OBaJIMCh 

COBpeMeHHhiMM <l_)M3MKO-XMMMqecKMMM MeTo,naM~? 

4. Ou.eHMBaJIMCh JIM MOJieKyAApHbie Macchi rrorryqeHHhiX rroJIMMepoB 1-4? 

- I 
5. B pa6oTe oTMeqeHo, qTo <<rrpM M3yqeHMM rriOMMr ecu.eHU.MM rrorrMMepa 5 6omo 

ycTaHOBJieHO, qTo KBaHTOBhie BhiXO,ZI:hl OKa3aJIMCh ropa3.ll0 HM)I(e, qeM ,llJI51 

Mcxo.n:Horo MeTaJIJIOKOMIIJieKca XXII». 0 Kk KMX 3HaqeHM5IX KBaHTOBhiX 

BhiXO,ZI:OB M,ZI:eT peqh? 
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6. Ha 6oJihiiiHHCTBe rrpe.n:cTaBJieHHhiX B pa6oTe rrpoTOHHhiX crreKTpax 5IMP He 

. I 
IIpHBe,n:eHhl 3Ha"LieHHX HHTerpaJihHhiX HHTeHCHBH~CTeH. 

7. B TeKcTe .n:nccepTau:nn rrpncyTcTByeT px.n: orre"LiaToK, rrporryrn;eHhi 3HaKH 

rrpeiiHHaHHX. 

3aMe"LiaHHX ITO pa60Te He HMeiOT IIpHHU:HIIHaJihHOrO xapaKTepa H He BJIHXIOT 

Ha o6rn;yiO IIOJIO)I(HTeJihHYIO OU:eHKY pa60Thl. 

ABTope<J?epaT H orry6nnKoBaHHhie TPY .[(hi cooTBeTCTBYIOT co.n:ep)l(aHHIO 

.[(HCCepTaU:HOHHOH pa60Thl H pacKphiBaiOT ee OCHOBHhie IIOJIO)I(eHHX . .lJ:nccepTaU:HX 

06Jia)laeT BHyrpeHHHM ei\IIHCTBOM, CO)(epJKHT H+ hle HayqHhle pe3yJibTaThl H 

IIOJIO)I(eHHX, Bhl.[(BHraeMhie .[(JIX rry6JIH"LIHOH 3al.Ii1:HThl, H CBH.[(eTeJihCTByeT 0 

JIH"LIHOM BKJia,n:e lfucTxKoBa E.M. B HayKy. 

Cne.n:yeT OTMeTHTh HaJIH"LIHe 1 0 rraTeHTOB P<l> !Ha H3o6peTeHHX. 

Co)(epl!GIHHe AHccepTai1HH cooTBeTCTBYeT rr+ rropniM crreQHaJibHOCTH 1.4. 8 

«XHMHX BhiCOKOMOJieKyJIXpHhiX COe.[(HHeHHH» B "LiaGTH II.l «CHHTe3, Bhl.[(eJieHHe H 

O"LIHCTKa HOBhiX COe.[(HHeHHH», II.2 «Pa3pa6oT~a HOBhiX H MO.[(M<J?MKaU:HX 

cyrn;eCTBYIOIIJ;HX MeTO.[(OB CHHTe3a :meMeHTOOprakn"LieCKHX COe.[(HHeHHH», II.6 

«BhiXBJieHHe 3aKOHOMepHOCTeH THIIa «CTpyKTypaJ BOHCTBO» H II. 7 «BhiXBJieHHe 

v I v 

rrpaKTH"LieCKH Ba)I(HhiX CBOHCTB 3JieMeHTOOpraHH"LieCKHX COe.[(HHeHHH». 

.lJ:nccepTaU:HOHHax pa6oTa "lJHCTXKOBa E.M. «<l>yHKU:HOHaJihHhie 

apHJIOKCHU:HKJIOTpH<J?oc<J?a3eHhl H HX BJIHXHHe Ha C OHCTBa IIOJIHMepOB>> XBJIXeTCX 

3aBepmeHHOi! Hay'II!O-KBaJIH<jlHKai(HOHHOi! pa6oT, i!, B KOTOpoi! ocymecTBJieHO 

peiiieHHe KpyiiHOH Hay"LIHOH IIp06JieMhl HaiipaBJieHHOrO CHHTe3a px,n:a 

apHJIOKCHU:HKJIO<J?oc<J?a3eHOB, co,n:ep)l(aiiJ;HX B apoMaTH"LieCKHX pa.[(HKaJiaX 

3IIOKCH.[(Hhie, Kap6oKCHJihHhie, aMHHHhie, P-.n:nKeTorpyrrrrhi, a TaK)I(e 

IIpOH3BO.[(HhiX, KOM6HHHpyiOIIJ;HX B MOJieKyJie J oc<J?a3eHa Kap60KCHJihHhie H 

I v 

,n:pyrne rpyiiiihi, ycTaHOBJieHhl B3aHMOCBX3H Me)l(f y CTpoeHHeM H CBOHCTBaMH 

IIOJIY"LieHHhiX apHJIOKCHU:HKJIOTpH<J?oc<J?a3eHOB, "LITO HMeeT Ba)I(HOe TeopeTH"LieCKOe 

H rrpaKTH"LieCKOe 3Ha"LieHHe. 

ITo aKTYaJihHOCTH H Hay"LIHOH HOBH3r e, o6beMy rrpoBe,n:eHHhiX 

nccne.n:oBaHHH H rrpaKTH"LiecKoii 3Ha"LIHMOCTH .n:nccepTau:nx qucTHKOBa E.M. 
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«<llyHK~HOH3JibHbie apHJIOKCH~HKJIOTpHcl»occl»a3eHbl H HX BJIHHHHe Ha 

~ 6 I 9 IT CBOHCTBa UOJIHMepOB» COOTBeTCTByeT Tpe OBaHH~ nyHKTa OllO)I(eHH~ 0 

npHCy)l(,lJ;eHHH yqeHbiX CTeneHeM, YTBepJ ,n;eHHOfO nocTaHOBneHHeM 

ITpaBHTenhCTBa PocmriicKoii <l>e.n;epa~HH OT 24 cJHT~6p~ 2013 r. NQ842, a ee 

q E ~M ~ I ~ aBTOp, HCTHKOB BreHHH HX3HJIOBH~, 3acnyi HBaeT npHCY)I(,lJ;eHH~ yqeHOH 

CTeneHH )J;OKTOpa XHMHqecKHX HayK no crre~HanbHOCTH 1.4.8 XHMHH 

3JieMeHTOOpraHH~eCKHX COe)J.HHeHHH (XHMH~ecKle nayKH). 

OcpH~HanhHhiM onrroHeHT: 

)J;OKTOp XHMHqecKHX HayK no CIIe~HanhHOCTH 

1.4. 7 - BbiCOKOMOlleKyn~pHbie COe,lJ;HHeHH~ 
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