
OT3biB 

OcpHII.Ma.JibHOfO OIIIIOHeHTa Ha .JJ:MCCepTaiJ.MOHHYIO pa6ory .51KHMaHCKOfO AHTOHa 

AneKcaH,n:poBw:Ia Ha TeMy «CorronHMepbi cpnyopeHa c .JJ:MIJ.MaHo-rrpoH3BO.JJ:HbiMH 

CTHJib6eHa M cpeHaHTpeHa .JJ:ll.H OIIT03JieKTpOHHbiX H XeMOCeHCOpHbiX ycTpOHCTB» , 

rrpe,n:CTaBneHHYIO Ha COHCKaHHe yqeHOH CTeiieHH KaH,n:H,n:aTa XHMHqeCKHX HayK ITO 

crreii.Ha.JibHOCTH 1.4. 7 BbiCOKOMoneKyn.HpHbie coe,n:HHeHH.H. 

Ha rrpoT.H)I(eHHM MHOrHx neT 3HaqHTeJibHa.H qacTb Hccne,n:oBaHHH B o6nacTH 

BbiCOKOMOJieKynHpHbiX COe,n:HHeHHH IIOCB.HIUeHa CHHTe3y IIOJIHMepOB C 3apaHee 

3a,n:aHHbiMH CBOHCTBaMH. EypHoe pa3BHTHe opraHHqecKoH 3neKTpOHHKH 

IIOTpe60Ba.JIO pa3pa60TKY HOBbiX cpyHKIJ.MOHa.JlbHbiX IIOJIHMepHbiX MaTepHa.JIOB. 

IJonH- H COIIOJIHcpnyopeHbi - O.JJ:HM H3 HaH6onee HHTepeCHbiX H 51pKHX 

rrpe,n:CTaBHTeneH 11:-COIIp.H)I(eHHbiX IIOJIHMepHbiX CHCTeM, KOTOpbie ycrreiiiHO 

rrpHMeHHIOTCH B pa3nHqHbiX ycTpoH:cTBax opraHHt:IeCKOH 3neKTpOHHKH. BBe,n:eHHe B 

COCTaB COIIOJIHMepOB cpparMeHTOB, co,n:ep)l(aiUHX 3JieKTpOHOaKIJ.eiiTOpHbie rpyiiiibi , 

rrpHBO.JJ:MT K cpopMHpoBaHHIO ,n:oHopHo-aKuerrTopHOH CTPYKTYPbi, qTo MO)I(eT BJIH.HTb 

Ha HHTeHCHBHOCTb H IJ.BeTHOCTb JIIOMHHeCIJ.eHIJ.MM, a TaK)I(e yBeJIHqHBaTb 

IIO.JJ:BM)I(HOCTb 3JieKTpOHOB B CJIOe MaTepHana. 

L(enbiO KaH,n:H,n:aTCKOH ,n:HccepTaiJ.MM .51KHMaHcKoro A.A. HBAAeTcH 

pa3pa60TKa MeTo,n:a CHHTe3a H CHHTe3 COIIOJIHMepoB cpnyopeHa C .JJ:MIJ.HaHO­

IIpOH3BO.JJ:HbiMH CTHJib6eHa H cpeHaHTpeHa, H3yqeHHe HX MOneeynHpHO-MaCCOBhiX, 

cpH3HKO-XHMHqecKHX, cpOTO- H 3JieKTpOcpH3HqecKHX xapaKTepHCTHK H OIIpe,n:eneHHe 

o6nacTeH H X B03MO)I(H0f0 IIpHMeHeHH51 B pa3JIHqHbiX OIIT03JieKTpOHHbiX M 

xeMoceHcopHbiX ycTpoH:cTBax. AKTyaJihHOCTh Bbi6paHHOH TeMbi He Bbi3biBaeT 

COMHeHHH, IIOCKOJibKY pa6oTa HarrpaBneHa Ha pemeHHe Ba)I(HOH HayqHo­

rrpaKTHqecKOH 3a,n:aqH pa3pa60TKY HOBbiX BbiCOK03cpcpeKTMBHbiX 

IIOJIHMepHbiX MaTepHa.JIOB ,n:n.H opraHHqecKHX 

CBeTOH3nyqaiOIUHX .JJ:MO.D:OB, a TaK)I(e XeMOCeHCOpHbiX MaTepHa.JIOB .1J:JI51 

,n:HarHOCTHKH Ty6epeyrre3a. 

):(HccepTaiJ.MOHHa.H pa6oTa HMeeT Tpa,n:MIJ.MOHHYIO CTpyKrypy, BKJIIOqaiOIUyiO: 

BBe,n:eHHe, JIHTeparypHbiH 063op, OIIHCaHHe MeTO.JJ:MK CHHTe3a H HCCJie,n:oBaHHH, 
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pa3,n:en pe3ynhTaToB c HX HHTeprrpeTau:Hei1:, 3aKmoqeHHe, 6H6nHorpa<)mqecKHM 

CIIHCOK, a TaK)Ke rrepeqeHb COKpaiiJ,eHHM H ycnOBHbiX 0603HaqeHHM. Hccne,n:oBaHHe 

OTmfqaeTCH qeTKOM norHKOM H3nO)KeHHH H CO,n:ep)KHT - 193 CTpaHHU:bl TeKCTa, 102 

HnniOCTpaU:HIO, 30 Ta6JIHU: H o6nmpHbiM 6H6nHorpaqmqeCKHM CIIHCOK, 

BKJIJOqaJOIIJ,HM 202 HCTOqHHKOB OTeqecTBeHHOM H 3apy6e)KHOM HayqHOM 

nHTeparyphi. 

JlHTeparypHbiM 063op OXBaTbiBaeT 3HaqHTeJibHbiM MaCCHB COBpeMeHHbiX 

HayqHbiX rry6nHKaU:HM, IIOCBHIIJ,eHHbiX KmoqeBbiM acrreKTaM HCCJie,n:OBaHHH: 

CHHTe3y H rrpaKTHqecKoMy rrpHMeHeHHIO rronH- H corronHcpnyopeHOB. OT,n:enhHO 

paCCMOTpeHbl IIOnHMepbl Ha OCHOBe cprryopeHa B ponH MaTepHaJIOB opraHHqeCKHX 

CBeTOH3JiyqaJOIIJ,HX .JJ:HO.JJ:OB H XeMOCeHCOpHbiX ycTpOMCTB. 

3KCIIepHMeHTaJibHaH qaCTb CO,n:ep)KHT HCqepiibiBaiOIIJ,He CBe,n:eHHH 0 

CBOMCTBaX HCXO.JJ:HbiX BeiiJ,eCTB, ,n:eTaJibHO OIIHCbiBaeT MeTO.JJ:HKH CHHTe3a H 

IIpHMeHHeMbie aHaJIHTHqecKHe MeTO.JJ:bi. IJpe,n:CTaBneHHbie 3KCIIepHMeHTaJibHbie 

,n:aHHbie o6na,n:aiOT Heo6xo,n:HMOM cTerreHbiO ,n:eTaJIH3aU:HH ,n:rrH ycrreniHoro 

BOCIIpOH3Be,n:eHHH. 

rJiaBa «Pe3yJibTaTbl H o6cy~)J,eHHe». B ,n:aHHOM rnaBe rrpe,n:cTaBJieHa 

HHTeprrpeTaU:HH 3KCIIepHMeHTaJibHbiX ,n:aHHbiX, rronyqeHHbiX B XO.JJ:e HCCne,n:oBaHHH. 

BHaqarre orrHChiBaeTcH HOBhiM MeTo.n: rrpoBe,n:eHHH norrHKOH,n:eHcau:HH no Cy3yKH B 

npHCYTCTBHH KHCJIOpo,n:a B03,n:yxa C HCnOJib30BaHHeM B KaqecTBe KaTaJIH3aTopa 

,n:HaMHHOKap6eHOBOrO KOMnneKCa narrna,n:HH (II), n03BOJIHIOIIJ,HM npOBO.JJ:HTb 

peaKU:HIO KaK B CMeCH paCTBOpHTeJieM 3TaHOJI-BO,n:a, TaK H B .JJ:ByXcpa3HOM CHCTeMe 

TOJIYOJI-BO,n:a. IJOKa3aHO, qTO 3TOT IIO.JJ:XO.JJ: MO)KHO HCIIOJib30BaTb .JJ:JUI CHHTe3a 

COIIOJIHMepoB, co,n:ep)KaiiJ,HX 3JieKTpOHOaKu:enTOpHyiO U:HaHo-rpynny H 

3neKTpoHo,n:oHopHbiM Kap6a30JihHhiM cpparMeHT. IIorrHKOH,n:eHcau:HH no Cy3yKH c 

HCnOnb30BaHHeM 1 MOn.% ,n:HaMHHOKap6eHOBOrO KOMIIJieKCa rrarrna,n:HH (II) Ha 

B03,n:yxe npHBO.JJ:HT K nonyqeHHIO COnOJIHMepOB C MeHbiiiHMH MOneKyJIHpHbiMH 

MaccaMH, qeM nonHKOH,n:eHcaU:HH, KaTarrH3HpyeMaH 1 Mon.% Pd(PPh3)4 B HHepTHOM 

aTMOCcpepe. B XO,n:e OnTHMH3aU:HH YCJIOBHM CHHTe3a Ha B03,n:yxe BapbHpOBaJIOCb 

KonHqecTBO KaTaJIH3aTopa H TpHcpeHHncpoccpHHa. Ehma norryqeHa cepHH 

IIOnHMepoB, HeKOTOpbie H3 KOTOpbiX o6na,n:arrH 6onbiiieM MOneKyrrHpHOM MaCCOM. Ha 
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OCHOBe llOJI)'qeHHhiX MaTepHaJIOB 6niJIH H3fOTOBneHhi opraHW:IeCKHe 

cBeTOH3nyqaiOIIJ,He )l.HO)l.hi. IIpH rrpaKTHqecKH H)l.eHTHqHo:H: ~BeTHOCTH 

fliOMHHec~eH~HH MaKCHMaJihHIDI ~pKOCTh 6nma 3HaqHTennHO Bhiiiie )l.fl~ ycTpOHCTB 

Ha OCHOBe llOflHMepOB, rronyqeHHhiX C HCITOflh30BaHHeM HOBOfO KaTaJIH3aTOpa. 

Bo BTopo:H: qacTH rnaBhi «Pe3ynnTaThi H o6cy)l()l.eHHe» rrpe)l.CTaBneHhi CHHTe3 

H HCCfle)l.OBaHHe CBOHCTB HOBhiX COITOflHMepOB 9,9-)l.HOKTHn<PnyopeHa C )l.HI..J;HaHO­

llpOH3BO)l.HhiMH CTHflh6eHa H <PeHaHTpeHa. bhinO CHHTe3HpOBaHO 18 HOBhiX 

corronHMepoB, Hcrronn3Y~ pa3nHqHhle ycnoBH~ peaK~HH Cy3yKH: KnaccHqecKHe H c 

HOBhiM KaTarrH3aTopoM Ha B03)l.yxe. Orrpe)l.eneHhi MoneKyn~pHo-MaccoBnie 

XapaKTepHCTHKH H <PoTo<PH3HqecKHe CBOHCTBa rronyqeHHhiX ITOflHMepOB. 

IJOKa3aHO, qTo MaKCHMYM llOflOChi <PoTOfliOMHHecu;eHI..J;HH llOCTerreHHO C)l.BHraeTC~ 

B )l.flHHHOBOflHOBYIO o6naCTh C yBenHqeHHeM CO)l.ep)l(aHH~ )l.HI..J;HaHO-CO)l.ep)l(aii(ero 

<PparMeHTa. CHHTe3HpoBaHHhie corronHMepni Hcrronh30BarrHch rrpH H3fOTOBneHHH 

opraHHqecKHX cBeTOH3.rryqaiOIIJ,HX )l.HO)l.OB H <PoTo)l.eTeKTopoB. KoM6HHHpy~ 

pa3nHqHhie cocTaBhi corronHMepoB y)l.arrocn rronyqHTh MaTepHarrhi, o6na)l.aiOII(He 

6eno:H: niOMHHecu;eHu;He:H:. 

B pa3)l.ene 3 3 rrpe)l.CTaBneHhi pe3ynnTaThi MO)l.H<PHu;HpoBaHH~ corronHMepoB 

9,9-)l.HOKTHn<PnyopeHa C )l.H~HaHO-llpOH3BO)l.HhiMH CTHnn6eHa H <PeHaHTpeHa Kfl030-

)l.eKa6opaTHhiM KnacTepoM. )J;n~ cepH:H: o6pa3I..J;OB 6nmH H3yqeHhi crreKTpni 

rrornomeHH~ H <PoToniOMHHecu;eHu;HH rrneHOK. 06mH:H: BH)l. crreKTpoB rrornomeHH~ 

)l.AA MO)l.H<PHI..J;HpOBaHHhiX o6pa3I..J;OB cna6o OTnHqaeTC~ OT CITeKTpOB 

HeMO)l.H<PH~HpoBaHHhiX corronHMpoB. IIono)l(eHHe rronoc B crreKTpax 

cpnyopecu;eHI..J;HH rrpaKTHqecKH He MeH~eTC~, O)l.HaKO, KaK rrpaBHflO, HHTeHCHBHOCTH 

<PnyopeHOBhiX llOflOC yBenHqHBaiOTC~ OTHOCHTenhHO llOflOChi 

)l.HKap6oHHTpHnhHoro 3BeHa. IIpH 3TOM cpaBHeHHe a6coniOTHoro KBaHTOBoro 

BhiXO)l.a <PoTOfliOMHHecu;eHI..J;HH rrneHOK o6pa3I..J;OB )1.0 H rrocne MO)l.H<PHI..J;HpOBaHH~ 

Kfl030-)l.eKa6opaTHhiM aHHOHOM llOKa3aJIO ero poeT )l.fl~ BCeX H3yqeHHhiX o6pa3I..J;OB. 

B 3aKniOqHTennHo:H: qacTH rnaBhi «Pe3ynnTaThi H o6c~)l.eHHe» rrpHBe)l.eHhi 

)l.aHHhie no CHHTe3y corronH<PnyopeHoB c u;e<ParrocrropHHOBhiM <PparMeHTOM H 

H3yqeHHIO B03MO)I(HOCTH HX rrpHMeHeHH~ B ponH xeMoceHcopHoro MaTepHarra. B 

pe3ynnTaTe pa6oThi 6nmH CHHTe3HpoBaHhi corronHMepni, co)l.ep)l(aii(He KOHu;eBnie 
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rpynnhi C u;e<l_)anocnopHHOBhiM <l_lparMeHTOM HnH THO<}leHOnhHhiMH rpynnaMH. 

IlpO.ll:eMOHCTHpOBaHa npHHU:HITHanhHrui B03MO)KHOCTh HCITOnh30BaHH.H 

.ll:MU:HaHOCTHnh6eH-CO.ll:ep)KaiiJ,HX COITOnHcpnyopeHOB C KOHQeBhiM 

u:e<PanocnopHHOBhiM <i>parMeHTOM B KaqecTBe xeMoceHcopa Ha ~-naKTaMa3y, 

Bhi.ll:en.HeMyiO MHK06aKTepH.HMH y 6onhHhiX Ty6epeyne30M. 

IlpoBe.ll:eHHhie HCCne.ll:OBaHH.H .ll:eMOHCTpHpyiOT 3HaqHTenhHhiM 06'beM 

KOMITneKCHOM pa60Thi, B KOTOpOM qeTKO npocne)KHBaeTC.H e.ll:HHCTBO TeopeTHqeCKHX 

H llpHKna.ll:HhiX acneKTOB. IJonyqeHHhie pe3ynhTaThl o6na.ll:aiOT cyiiJ,eCTBeHHOM 

HayqHOM QeHHOCThiO, Bhipa)l(aiOIIJ,eMC.H B ycTaHOBneHHH lPYH.ll:aMeHTanhHhiX 

3aKOHOMepHOCTeM «CTpyKrypa-CBOMCTBO» .ll:AA COITOnH<l_lnyopeHOB, H 

O.ll:HOBpeMeHHO 

pa3pa6oTaHHhiX 

OTKpbiBaiOT nepcneKTHBhl Jl:AA npaKTHqecKOfO npHMeHeHH.H 

MaTepHanoB. Oco6yiO 3HaqHMOCTh pa6oTe npH.ll:aeT 

nocne.ll:OBaTenhHO peanH30BaHHhiM Me)I(Jl:HCU:HITnHHapHhiM ITO.ll:XO.ll:, 

HHTerpHpyiOIIJ,HM .ll:OCTH)KeHH.H XHMHH ITOnHMepOB, C03.ll:aHH.H ycTpOMCTB 

opraHHqecKOM 3neKTpOHHKH H COBpeMeHHhiX MeTOJl:OB HCcne.ll:OBaHH.H MaTepHanOB. 

TaKoii KOMnneKCHhiM xapaKTep Hccne.ll:OBaHH.H He TOnhKO o6ecneqHBaeT 

.ll:OCTOBepHOCTh nonyqeHHhiX .ll:aHHhiX, HO H C03.ll:aeT OCHOBY .ll:n.H .ll:anbHeiirnero 

pa3BHTH.H .ll:aHHOfO HayqHoro HanpaBneHH.H. 

ITo MaTepHanaM Jl:HCcepTaU:HH ony6nHKOBaHo 5 cTaTeii. Pe3ynhTaThi pa6oThi 

TaK)I(e npe.ll:CTaBneHhl B Te3HCaX .ll:OKna.ll:OB 18 KOH<l_lepeHQHM. 

IlpH 3TOM, Ha MOM B3rn.H.ll:, pa6oTa Bhi3hiBaeT HeKOTOpbie BOllpOChl: 

- B pa6oTe ITOBCeMeCTHO 2,1 ,3-6eH30THa.ll:Ha30n Ha3hiBaeTC.H 3eneHhiM 

3MHTTepoM. XoT.H .ll:aHHhiM <}lparMeHT He o6na.ll:aeT niOMHHecu;eHTHhiMH cBoiicTBaMH 

H TeM 6onee B 3eneHoii o6nacTH cneKTpa. Ha pHc. 1.14 yKa3aHo, qTo 6Hc­

THeHHn6eH30THa.ll:Ha3on .HBn.HeTC.H KpacHhiM <}lnyopo<}lopoM. Ho 3TO He TaK, 

MaKCHMYM niOMHHecu:eHU:HH .ll:aHHoii MoneKynhi B pacTBope Tf'<l> HaXO.ll:HTC.H B 

paiioHe 585 HM., qTo COOTBeTCTByeT )KenTOMY CBery. KpaCHOe CBeqeHHe ITO.HBAAeTC.H 

npH npHCOe.ll:HHeHHH K Jl:aHHOMY <l_)nyopo<l_lopy .ll:PYfHX apoMaTHqeCKHX <l_lparMeHTOB. 

- B Jl:aHHhiX Ta6nHQhl 3.2 YKa3aHO, qTO 3KCITepHMeHT ITO CHHTe3y ITOnHMepa C 

1 MOn.% KaTanM3aTopa npOBOJl:MnM 3 pa3a. IJoqeMy CMHTe3 C 0,2 MOn.% 

KaTanH3aTopa npOBenH TOnhKO O.ll:HH pa3? 
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- B .n:aHHhiX Ta6nH:U:hi 3.6 YKa3aHo, qTo MaKCHMYM rrornom:eHH51LJ:ll51 rronHMepa 

P1-1 352 HM, a B TeKcTe rro.n: Ta6nH:u:eif 375 HM. B TOM )l(e Ta6nH:u:e yKa.JaHo TPH 

MaKCHMyMa <PoToniOMHHec:u:eH:U:HH .n:n51 rronHMepa P 1. A B TeKcTe HarrHcaHo «B 

cnyqae P1 B crreKTpe MMeiOTC51 qeThipe Bhipa)l(eHHhiX MaKCHMyMa rrpH 416,440,470 

H 505 HM». TaK, r.n:e )l(e rrpaBHnhHhie .n:aHHhie? 

- Ha cTp. 91 YKa3aH a6coniOTHhiH KBaHTOBhiH Bhixo.n: <PoTOniOMHHec:u:eH:U:HH 

6e3 OIIIH6KH H3MepeHH51. 

- Ha CTp. 96 CKa3aHO, qTo «C IIOMOITI:hiO KnaccHqecKoro MeTOLJ:a 

rronHKOHLJ:eHca:u:HH no Cy3yKH c rrpHMeHeHHeM KaTanH3aTopa Pd(PPh3) 4 6hmo 

CHHTe3HpoBaHo, B o6m:eif cno)I(HOCTH, 12 CIT<l> B 4-x cepH51X (pHcyHKH 3.12 H 

3.13 )». Ho Ha pHCYHKax yKa.JaHo TOnhKO 11 corronHMepoB. KaKoro corronHMepa He 

XBaTaeT? 

- qeM o6ycnoBneH Bhi6op rrapa-3TOKCH6poM6eH3ona B KaqecTBe 3aMecTHTen51 

KOH:U:eBhiX rpyrrrr? 

- rroqeMy Ha pHcyHKax 3.14 H 3.3 8 .n:o6aBn51eTC51 napa-.n:H6opopraHHqecKoe 

rrpoH3BOLJ:HOe B KaqecTBe EG-B? A B rrpe.n:hiLJ:YID:HX CHHTe3ax Hcrronh30Banoch 

MOH06opopraHHqecKOe IIpOH3BOLJ:HOe. 

rrpo6oBanH llH IIpOBOLJ:HTh CHHTe3 IIOllHMepOB C a:U:HKnHqeCKOrO 

LJ:HaMHHOKap6eHOBOrO KOMIIneKCa rranna,II.H51 (II) 6e3 aKTHBa:U:HH MHKpOBOllHOBhiM 

H3nyqeHHeM, a c KnaccHqecKHM HarpeBoM? 

- Ha pHCYHKe 3.18 Ha crreKTpe lliOMHHec:u:eH:U:HH 3FFCN2.5 OTCYTCTByeT 

rronoca rrpH 645 HM. He 51Bn51eTC51 nH 3TO CBHLJ:eTenhCTBOM Toro, qTo rronyqeH 

rOMOIIOnH<l>nyopeH, a He COIIOllHMep? 

B LJ:HCCepTa:U:HH He IIpHBOLJ:HTC51 CXeMa CHHTe3a COIIOllHMepoB, 

H306pa)l(eHHhiX Ha pH C. 3 .52. 

YKa3aHHhie 3aMeqaHH51 KacaiOTC51 oT.n:enhHhiX acrreKTOB H He CHH)I(aiOT 

HayqHOH H rrpaKTHqecKOH :U:eHHOCTH LJ:HCCepTa:U:HH, a TaK)I(e He OIIpOBepraiOT 

c.n:enaHHhie BhiBOLJ:hi. 

CqHTaiO, qTo .n:HccepTa:U:H51 .5IKHMaHcKoro AHTOHa AneKcaH.n:poBHqa 

IIOllHOCThiO COOTBeTCTByeT Tpe6oBaHH51M, rrpeLJ:'h51Bll51eMhiM K KaHLJ:HLJ:aTCKHM 

LJ:MCCepTa:U:M51M COrnaCHO KpMTepM51M IIII. 9-14 IJono)l(eHM51 0 IIpMCY)I(LJ:eHMH yqeHhiX 
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CTerreHeii, yTsep)l(,n:eHHoro rrocTaHOBJieHHeM ITpaBHTeJihCTBa PoccHiicKoii 

<l>e,n:epaQHH .N~ 842 OT 24 CeHT516p51 2013 r. B ,n:eiiCTBYIOID:eii pe,n:aKQHH, a ee aBTOp, 

.5IKHMaHCKHM AHTOH AneKcaH,n:posHq, 3acny)I(HBaeT rrpHc~.n:eHH51 yqeHoii cTerreHH 

KaH,n:H,n:aTa XHMHqecKHX HayK no crren;HaJihHOCTH 1.4.7. BhlcOKOMoJieKyn51pHhie 

coe,n:HHeHH51. 

O<PHQHaJihHhiH orrrroHeHT: 

se.n:yrn:Hii HayqHhiii coTpy,n:HHK na6opaTopHH <PYHKQHOHaJihHhiX MaTepHanos .D:JI51 

opraHHqecKOH 3JieKTpOHHKH H cpOTOHHKH <l>e,n:epaJihHOfO rocy,n:apCTBeHHOfO 

6IO.[()I(eTHOfO yqpe)l(.[(eHH51 HayKH l1HCTHryTa CHHTeTHqeCKHX IIOJIHMepHhiX 

MaTepHanos HM. H. C. EHHKonorrosa PoccHiicKo:M: aKa,n:eMHH HayK (l1CfiM PAH) 

,L(oKTOp XHMHqecKHX HayK ( 1.4. 7 BhiCOKOMOJieKyn51pHhie coe,n:HHeHH51) 

~~ Eoprn:es Oner BaneHTHHOBHq 6Jtf} ,p 

117393, PoccH51, r. MocKsa, yn. ITpocpcoi03Ha51, .n:. 70, 

<l>e,n:epaJihHOe rocy,n:apCTBeHHOe 6IO.[()I(eTHOe yqpe)l(.[(eHHe HayKH l1HCTHTYT 

CHHTeTHqecKHX rronHMepHhiX MaTepHanos HM. H.C. EHHKonorrosa PoccHiicKoii 

aKa,n:eMHH HayK (l1CfiM PAH). na6opaTopH51 <PYHKQHOHaJihHhiX MaTepHaJIOB .[(1151 

opraHHqecKOH 3JieKTpOHHKH H <]_}OTOHHKH. 

Ten.: 8 ( 495) 332 -58-79; e-mail: borshchev@ispm.ru 

ITo.n:rrHCh Eoprn:esa Onera BaneHTHHOBHqa 3asep51IO 

YqeHhiH ceKpeTaph <l>e.n:epanhHoro rocy.n:apcTBeHHoro 6IO,n:)l(eTHoro yqpe)l(.n:eHH51 

HayKH l1HCTHTyTa CHHTeTHqeCKHX IIOJIHMepHhiX MaTepHaJIOB HM. H.C. 

EHHKonorrosa PoccHiicKoii aKa,n:eMHH HayK (I1CfiM PAH), KaH,n:H,n:aT XHMHqecKHX 

HayK 

reTMaHOBa ErreHa BacHJiheBHa 
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