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oSuqua,rsHoro onloHeHTa Ha Ir{ccepraur4oHuylo pa6ory Kononoea Alexcau4pa I4ropenuua

<3:rerrpocr4HTe3 N-apurrawuAoB r{ 1y'-6eugulauu.{oB B ycJloBl{.flx aHoAHoro oKI'{creHHs c

yrracrr.reM Hr{TprrJroB)), npeAcraBneHHyro Ha colrcKaHrre yueHofi cre[eHl'{ KaHAHAara

xnMlrqecKp1 x HayK rIO cleIII4aJIbHOcTI{ 1 . 4. 3 . OpraHIIqeCKas xll11x1.vrs..

Axrya"rr,nocrb p a6orr,I

,{zccepraqrroHHafl pa6ota Kononosa A.VI. rlocBfltueHa pa3BI4TI4Io

sneKrpoxuuuqecxofi MeroAonoruu cr.rHTe3a ly'-apu:raun4or a 1y'-6eHgrraN{z.4os rlyreM

oKgcJrr4TeJr6Horo CH-auuAupoBaHr.rs apeHoB Lt Merl4napeHoB HI4TpI4naMV B KaqecrBe

HcroqHr.rKoB aMr.rngoro $paruenra. l/-ApraJIaMI{AbI u /y'-6eusurlaMlrAbl rBrslorcfl 6a:oesnafi

KJTaccaMr,r optaHr,rqec1r,rx coe4unenufi, qacro BcrpeqarctuuMucs, cpe,4l4 rlpplpoAl{brx

coeAgHegrrfi pr saxoA{rqr,rMr,r rrrupoKoe npr4MeHeHI,Ie B oplaHl4llecKoM cI4HTe3e. B nonyrleHuu

Marepr4zlrroB, B MeAr,ru[ncxofi xuv,npr u arpoxl4Mpllr. Oco6rrfi HHTepec flpeAcraBnrer

paspa6orr<a KoporKocraArafinr,rx r4 MilJroorxonHblx nyrefi ltx crruTe3a I'I3 Aocryuunx CH-

peareuToB, TaKr4x KaK apeHbl I{ MerHnapeHEI, qro Iz 6rt:ro ocyulecrBneHo B uacrosrqefi

pa6ore. I4cno:msosaur4e n pa6ore aHolHoro oKLIcreHHq KaK iubrepHaruBbl cHJIbHbIM

xr.rMurrecKr4M oKracrrr{TeJrrM Aenaer rlpe.4naraeMbre oAHocraAl4ituue MeroAbI

rrpr{BneKareJrbHbrMr{ c roqxr.r 3peHr,rq MHHL{MI{3aIIurr orxo.uoe. O.4Hofi I43 BaxHbIx npo6.ren

coapeueuuoil opraHrauecxofi 3nexTpoxr.lMrrr{ flBrflercfl Syn4alaenranbHoe rIoH[MaHIre

MexaHrr3Mon pear<qufi, ilporeKaloqux B nppr3neKTpoAHoM npocrpaHcrBe, Koropoe [o3BoJrLIJIo

611 6onee roqHo rrpeAcKa3brBarb pe3ynr,Tar peaKqrau il HafipaBrenHo I{3MeHrrb ycnoBl'Is

cuHTe3a An, Aoorr.rx(eHrrfl orrrr4Ma!,rbHoro pe3ynbrara. B pa6ore u3yqeHlllo MexaHr{3MoB

o6riapyNeunrrx pearqufi y4eneHo cyuecrBeHHoe BHI,IMaHIre. Tarrau o6pa:ou, pa6ota

sBlrflercfl. axTya,'rbHofi xalc B rIJIaHe paspa6omu flpaKTl,Iqnbrx gJIeKTpoxI4MLIqecKpIx Mero.4oB

lonyrreHufl zrMrrAoB, TaK rr B [JraHe $yu4alreuraJlEHoro u3yqeulrfl MexaHH3MoB rlpoueccoB

oKrl cJrprTeJrr,Hofo cH-anauaupoBaHllf, .

O6uas crpyKTypa pa6orr,r

,{uccepraqproHHafl pa6ora r.r3Jroxeua sa 752 crpaHlruax [eqarHoto reKcra, coAepxlrr

11 pucyuroe, 29 cxeM r.r 6 ra6nuu. fluccepraqrts, v cocrorrr r{3 BBeAeHI4.t, rpex rJIaB

(nureparypnufi o6:op, o6cyx4enue pe3ynbraroB Ir DKcnepIrMeHTa,'IbHafi uact). 3aKrroqeHl'Is

r{ crrr4cKa rlprrl4pyeMofi mrreparypbl, cocroquleto I{3 148 naulaesoeaHufi.

B nr,rreparypHoM o6sope (uana 1) paccMorpeHbl peaKullu roryrreHl{, aMI'IAoB

pa3nuqHoto cTpoeHus c EcnoJrb3oBaHLIeM HlITpr{JIOB, BKJl}Oqafl SneKTpoxl{Mur{ecKue
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rroAxoAbr, Br;r6op TeMbr nr4TepaTypHolo O63opa IOIuTIHO BbITeKaeT I,I3 cyTI'I HaCToflIUefi

pafiorbr rr rro3BoJrfler oueHr.rrb ee HoBrr3Hy r4 3Har{I4Mocrb AJr{ AaHHofi o6:racru.

O6cyx4eur{e pe3ynbraron (r:rana 2) nrnrouaer 4 no4pasAena: 3neKTpooKucnr{TeJlbHoe

aMr{Ar.rpoBaHrre apoMarurrecKr.{x cy6crparon (apeuon il MerLInapeHoB c ronyr{eHueM,

coorBercrBeHHo, ly'-apu:ranu4or v 1y'-6eHspulaNau4on), [ccJreAoBaHrre MexaHIr3Ma

3neKrpooKrrcJrr4TeJrbHoro aMr.rAr4poBaHl4.f, (uero4arrlu I]BA, cnexTpocKonl4a 3ilP u c

[prrMeHeHrreM KBaHToBo-xr.rMr{r{ecKr.rx pacueroa), o6pasonauue C-C cBs:u B ycnoBIltx

3neKTpooKucrreHufl apoMarurrecrrax cy6crparoB (noaltoxcrufi no6o'IHsrfi nporlecc nnfl pflAa

apeuon), aMrrHoKr{cJrorbr B DneKTpoxEM}rqecKI4x peaKIII4rx nonyr{eHfls ly'-6en:u:ran'tu4on

(oruc:rure:rbHoe .4eKap6oxcu:rupoBau[e aMI{HoKrrcJIor c nonyqeHl,IeM HI'ITpHJIOB, Koropble

Aa,rree 6r,uu BBeAeHbr B peaKqrrrc 6en:unsnoro CH-anaral.ktpoBalns.B pexllMe one-pot).

3xcnepranaeHTa;rr,Hilg qacrb -scHo r4 no4po6uo H3JIoxeHa, n nefi coAepxarc, Bce

Heo6xo4r,rlrble cBeAeHIlf KaK .qn.rl Bocnpor,r3BeAeul,L rocraBJreHHbIX 3KcnepI4MeHToB, TaK rr

An, TIoATBepXAeHLIS AOCTOBepHOCTU nonyqeHHbrx pe3ynbraroB.

Brrno4u Ar.rcceprarl[r{, rrpr{BeAeHHbre B 3aKr}ouenr4tr, sBlrfliorcs o6ocuoBaHHbIMI4 I'I

Hayuuar HoBrr3Ha pa6orrr

HoeasHa pa6orsr He Bbr3brBaer coMHeHrafi. Oco6eHHo cneAyer orMerLITr pa:pa6orxy

ogHocraAr4finoro snexTpox[MlrqecKoto cr,rure3a N-aputawnloB I43 apeHoB tt lr.t4TpunoB 6es

ucrrorb3oBaHprs xaxr.rx-.nz6o KarirJrrr3aropoB. flourlrr,to KJIaccI4qecKI4x peaxqufi

s:rexrpo$raJrbHoro u nyxneo$r,rJrr,Horo apoMarr.rqecKoro 3aMeuleHns, $yur<quomantt-:,at\ils

C(sp2)-H $parueuroB apeHoB ilorrrr4 Bcer.4a rpe6yer HcrIoJIb3oBaHrq Aoporocrosluux

coeAunenprfi nepexoAHbrx Mera,rJroB lr xecrKlax yc:ronufi. llolyuenurre AaHHble

cBrr.4ereJrbcrByror o roM, rrro o6HapyxenHar peaKIII,I-f, sBIrflercfl peAKpIM [p]rMepoM

paAr{KilJrbHoro 3aMerrleHr{{ BoAopoAa B HeaKTHBr4poBaHHLIx apeHax. Kponae roro, cttHTes N-

3aMerleHHbrx aMr,rAoB r{3 H}rrpanos o6HqHo ocHoBaH Ha pa3nl4rlHblx BaprranTax peaKuI'II4

Purrepa - Ha nyx.:reo(frznrnofi araxe Hr.rrpr{noM 3neKrpoSu:muoro (xap6oraruonHoro)

r{HrepMeAr.rara o nocnery}orlr,rM rrpr4coeAr,rHeHlleM BoAr,L B nacrolulefi xe pa6ore

npe.4noxeH u 3(c[eprrMeHTul,rrbHo o6ocHoeaH neo6r,rqHrtfi MexaHr{3M C1sp2)-H

aMr{Ar{poBaHr4.,{ apeHoB trepe3 aTaKy il,rApoKcr.inbHbrx pallzKanoB, feHepl',IpyeMblx I{3 BOnbI Ha

aHo.Ue, rro Hr4Tpr4ny c [ocneAyrotUr{M paArrKa,rbHblM npI4coeAI{HeHI4eM o6pa:yrorUeroc-s

r.rHTepMeAHara K apeHy.

Taxxe n pa6ore npe4noxeHbr Mero4br cr{HTe3a ly'-6eu:uraunloB I{3 MerplnapeHoB I{

HrrrprrJroB, B ToM r{ficre reHepr4pyeMbrx in situ aHoAHbrM oKIlcJrIrreJIbHbIM
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neKap6oKcl,InlrpoBaHl,IeM aMHHoKI4cJror. Onpegeneurt

npeAnoxeHHE'rx MeTo.4OB, a TaKxe L{3yqeH rlpouecc

rpaHraIIbI

aHoAHOTO

IIpI{MeHL{MOCTrr

oKr,rcneHllq ptr4a

apoMarqrrecrux cy6crparoB (oruc:rxrouluxc, reFre, rreM nprr +2 B,:ru6o unrerorlax aroMbl

6poua lrlz fioAa s apoMarr4qecKoM xonrqe) B cpele aIIeroHI4Tp[IJra, npueo4xrqnfi K

rrpoAyKTaM C-C co.reratwx (6uaprlnaru) BMecro aMIrAoB. C racno.nlsoBaHr{eM KoHTpoJIbHbIx

sKcnepr4MeHToB, UBA, crreKTpocKonuu 3lIP H KBaHToBo-xLIMI'IqecKI4x pacrleroB nonyr{eHhl

ueHHbre cBereHl{.tl o MexaHI,I3Max o6napyxeHHblx [poqeccoB.

3Ha.urnrrre pe3yJrbrarr'r

Pe:ylsrarrr pa6orsr xoporrro DKcnepHMeHTanbHo r{ Teoperl,{qecxpl o6ocuonaurr, a

TaKxe qerKo c$oprraynupoBaHbr B 3aKrloqeHllu .quccepraur{I4. OcnosHrre pe3ynbrarbl

KOpOTKO OTpaXeHbI HI,IXe:

- Pa:pa6oraH HoBbrfi elerrpoxraMzrrecKufi rreroA cI4HTe3a N-apularr,luAoe I'{ N-

6eugu;ranluAoB nyreM CH-$yHxqrroHanr,r3aql{a apeHoB rr Merl{napeHoB c I{crIoJrb3oBaHI4eM

Hr4Tpr{nots r4 BoAbr B Kar{ecrBe r.rcroqHr.rKa aMI.IAHoro (fparuenra 6es zcnom3oBanl{fl KaKI4x-

:ru6o Ao6aBoK KpoMe gneKTponr.rra. Oco6euno BaxHbrM npeAcraBnrerc.f, AocrrrxeHlle

rpsMo ro paAh KilJrbHoro C (sp2)-H arrau4upo BaHilfl apeHoB.

- Ha ocnonatrrv Ean:nbrx KoHTpoJrbHr,rx 3KcrIepI.IMeHToB, UBA, crleKTpocKouuu 3lIP

kr KBaHroBo-xr,rMr,rtrecKr.rx pacr{eroB rrpeAnoxeH MexaHLI3M o6pasonairur N-apil:raMl4roB

rrepe3 o6pasonanr{e B pe3yn6Tare aHoAHoro oKIrcJIeHrrr BoAbr rrrApoKc}lnbHblx paII'IKanoB,

Koropbre npircoeAr{Hsrorc.s K Hr4Tprrny, a o6pa:onaslufui4cs. 1y'-pa4uxa,r 3areM araKyer

apoMarr.rqecxrafi cy6crpar c o 6pas oBaHI4eM ly'- apu:rarrau4on.

- IlpogerraoHcrpr{poBaHo, qro apoMarlrrrecK[e coeAhHeHLI{, oxl4cJlr}orquecs npu

aHoAHbrx noreHurranax MeHbrrre +2 B (orn. Ag/AgCl), uru I4MeIouI4e aroMbl 6poua u:ru

fio4a B apoMarralrecKoM KoJrbrle, B aHaJrorrarrHblx ycnoBl4-f,x Bcryrlalor B peaKIII4Io

oKr{cJrrrreJrbHoro C-C rouocoqeraHut c o6pa^aoeanueu 6zapHJIoB.

- Iipo4eMoHcrpr.rpoBauo, qro aMr,rHoKacJrorbl {Brstorcfl rIoAxoAfluII'IMH

npe4[ecTBeHHr4KaMrr Hr4Tpr4noB L).fl, oAHOpeaKTOpHOTO nonyr{eHu-f, pa3nl{qHblx lt

6eus[raMuAoB [yreM 3neKTpoxuM]rqecKoro oKr4cJrr,rreJrbHoro coqeraHl.rq c MerprJIapeHaMI'I.

3aue.ranran no pa6ore

Pa6ora B rlenoM r.r3JroxeHa JroturrHo r.r Ha xopoueM HayqHoM {3bIKe, a AocroBepHocrl)

[onyr{eHHr,rx pe3ynBTaroB pr BbrBo.4oB He Bbr3brBaer coltreHafi. Teu ne MeHee, no pa6ore

BO3HrrKJrr4 Cnenyrcqr4e Bolpocbr [r 3 aMetraHr.{, :
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1) @pasa "Tpa4uqzoHHble cnoco6rr flonyqeHus apunaMprAoB rrpeAcraBrsror co6ofi

AnIlTenbHrIe npoqeccbr, nporeKalorlue [prr srrcoxofi TeMrreparype, a raKxe

IIOApa3yMeBarOT HCnOJIb3OBaHr.re aMr4HOB r4Jrr4 aMr,rAOB B KarreCTBe aMr{.4Hpyroqax

peareHToB." He coBceM TorIHa, T.K. [onyqeHr{e aprrnaMaAoB He o6.ssareJrbHo

lo4pa3yMeBaer co3laHr,Ie cBq3rl C-N Ha cra1r4u o6pa:onaunx aMr{AHoro

$parlreura. Ecla roBopr.rrb rrpo rparnurroHHEre MeroAbr [onyr{eHr4, aMrrAoB, To

Ha yM rlplrxo.4lrr aur{n[poBaHme aHrrrrrtmoB, caMo uo ce6e flporeKaroqee B MmKrrx

ycJIoBI4tx, xors 6e:ycronno raxofi noAxoA r,rMeer cBor4 HeAocrarKr.r nepeA

MeroAoM, [peAnaraeMbrM B pa6ore, Bxnroqas MHorocraArlfinocrr (urzrponaHr.re,

BoccraHoBJreHrre, arllrnr4poBaHue) u xecrrr4e ycnoBpr s Ha lpyrux cra.4u-f,x.

2) flrt pr.ga crpyKTyp B MexaHr43Max peaxrlilfi 4ouyrqeHbr rocaAur,re orrelrarKr{,

HarIpHMep: crp. 20, cxeMa 1.6, crpyxrypa A (apu:rcusrfi paAr{Kan u:o6paxeu rax,

6yaro HecrlapeHHrrfi elexrpoH HaxoArrrc.s He Ha BaJreHTHo-HeHacbrrueHHoM aroMe

yrnepoAa, a AenoKaJII{3oBaH rro 7[-cllcreMe, npur{eM LIcKrIoqa, 3Tor caMblfi aront),

crp. 35, cxeMa 1.18, crpyxryprr A u B (xn:rxrorcs pe3oHaHcHr,rMr{, nosToMy He

croLIT plrcoBarb MexAy HI,IMTI crpenxy, o6ruHo cr4MBoJrr.r3trpyloqyro xuMr.rqecxyro

cra4raro), crp. 36, cxeMa 1.19, crpyxryprr A-C (crpyrrypa A napzconana raK,

xax 6ylro aroM yrnepoAa rrpt{ aroMe 6poua He yr{acrByer B z[-cucreMe KarrroH-

paALIKana, B crpyKTypax B u C crelonaro 6rr noBepHyrb HerroJrHoe Ko,rbrlo,

cllMBoJlr43r.rpyioruee conp.rrxeHHylo cucreMy, uro6rr B coflpsxeHlru He yrracrBoBan

sp3 ru6pu4Hrrfi arolr yr:repo4a), crp. 5l, puc.2.4.1, crpyKrypa A z crp. 52, pvrc.

2.4.2, crpyKrypa B (pe:ouaucur,re (foprrau aniurorrrqHbrx HlrrpoKcrrnbHbx

paAHKalTOB HapTICOBaHLI [o-pa3HOMy, B Cnyqae B urraeer MeCTO OlerraTKa 
-

Hapyuaerc{ coxpaHeHme 3aps.Aa H BaJreHTHocrb aroMa Kr.rcnopola. Kpoue roro,

He qceH cMhrcn repMr4Ha "3fIP aKTuBHa.f, Soprua"), crp. 60, cxeMa 2.7 (xatuoa

paArrKarT uso6paNeu raK, 6yaro IBa aroMa yrnepoAa HaxoArrcq BHe

couprNeunofi 7[-c]rcreMbr, .{aJree Ha craAVV A}rMepil3aqr.r[ flponaAaer

IroJloxlrreJlrurtfi 3aps1 I4 Bo3HL{Kaer .qBa aroMa ytnepoAa, u:o6paxeriurrx sp3-

rz6pugnrrrrau).

3) Ha crp. 48 anrop []Irrer: "flocKo,rbxy B xoAe peaxrruLr 3nexTpooKatcrrouufl

o6pa:yrorc.s nporoHbr H*, To Mbr rrpeAnoJraraeM, qro qeneBrre N-apu,.raMurbr

MOIyT rracTHqHo npoToHl{poBaTbc.f,, qTo 3arpyAHrer vrx oKI4cJTeHr{e v He

rlpenrrcrByer nonHoMy npeBparrleHHlo apoMarurrecKr4x cy6crparon B

npoAyKTbI.". Bo3HI4Kaer Boflpoc, HeJrb3q nH rroATBep,4urr 3To rrpeArroJroxenae
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I]BA excueprrMeHToM c aHoAHbrM oKr4cJreHl4eu N-apunarrlr,lla rrplz, Ao6aereuEu

pa3nflqHblx KoHIIeHTpaIIuft xuclor?

4) flpu o6cyx1entrkr AaHHbrx IJBA pacrBopoB PBN n MeCN B nplicyrcrBr'Il{ BoAbI

Ha crp. 50 (prc. 2.3) orMerraerc.f,, rrro Ao6asreHlre BoAbI rIpI{BoAur K

Bo3pacraHrrro rruKa npu noreurlzane <1.5 V. Y.{I4rrreas 3Tor Aocraro'{Ho HugKIzfi

rroreHurrarT, Moxer mz ua6:roAaewas gneKTpoxklMlIqecras peaKIII4fl 6rrrs csssaHa

ne c o6paeoBaHlreM cno6oguoro rrrApoKclrJlbHoro paALrKaJIa, xoroprtit .[aJlee

lprrcoeAr4Hserc . K crruHoBoff nonyume PBN, a c cotJIacoBaHHbIM rlpoueccoM

oKprcJreHr,rs KoMrrJreKca PBN-HzO, Be.qyqero K ToMy xe ua6:rrc4aeMoMy Mero.4oM

3fIP cuun-ag4yxry?

5) IIpa conocraBrreHrav cneKrpoB 3lIP sa crp. 51 (puc. 2.4.1) Ir crp. 52 (puc.2.4.2)

Bo3Hr,rKaer Bonpoc, rreM r4MeHHo o6ycronreso ua6:rloAeHlre pa3gE'rx a,44yxron?

OcnosHoe yKa3aHuoe pa3nar{He 
- .uo6aereuze 6es:ona Anfl sKcrIepIrMeHTa Ha

plrc. 2.4.2, oAHaKo oH He yqacrByer n rlso6paxeHnofi cxeMe o6pasoeanua

HI4TpOKCpIIbHOIO paAllKilna.

6) Anau4uponauue 6ensrrr,Horo noJroxeHr.rq [poAeMoHcrpl4poBaHo Ha rIpI'IMepe

pa3nuLrHbrx Merr{napeHoB (crp. 45, cxeMa 2.3). tr4nrepeciro, KaKoB 6y.ler

pe3ynbrar Anq Apyrr.rx coeArrHe:rruit c 6enslarsHrrMlz cBr3flMIa C-H, Halpl{Mep.

gTilnapeHoB, AIrappInMeTaHoB rt -1. L
flepeuuc:reHHbre 3aMerraHil.r{ He Hocsr np}rHUl4rlr{iilbHoro xapaxTepa I,I He cHplxa}or

o6uyro BbrcoKyro oueHKy roryr{eHHbrx pe3ynbraroB, I4x uayunofi HoBI{3HrI, reoperl'ruecroii

r.{ npaKTurrecrofi 3HarruMocrrl, a raKxe ypoBH{ pea,'IIr3auLII,I 3KcneprrMenralsnofi pa6orr,r.

fluccepraqvoH*afl palora KoHoHoea A.I4. <3neKrpocl{Hre: ly'-apu;raun4on u ly'-

6eusuralauAoB B ycnoBu.f,x aHoAHoro oKlrcJreHl4{ c yqacrl4eM HI,ITpIrnoB) rlpeAcraBrrer

co6ofi 3aKoHqeHHyrc Hayquo-uccJreAoBareJrbcKyrc paOory, ny6turcaryuu orpaxalor

ocHoBHoe coAepxaHue Ar{ccepTalJLlpt, Ar4ccepTauEs coorBeTcTByeT cneAy}orul4M nyHKTaM

flacflopra crreuuarrbHocru 1.4.3. Opraur4qecKa, x]rMrrs: n.l - BbIAeJIeHI're I4 oa{I.IcrKa. HoBbIx

coeArrHeHrrft, n.2 - orKpr,rrr4e HoBbrx peaxqufi opraHurlecKlrx coe.{rluesltfi I{ MeroAoB }Ix

[ccne.qoBanut,tt.'/ - Bbr.sBJreHrle 3aKoHoMepnocrefi Trlna (crpyxrypa-caoficl'Bo>.

,{accepraqLron*as. pa6o:ra Kononosa Anercangpa tr4ropenuua ro o6renty,

aKTyanbHocrrr, Hayr{Hofi uonfisHe" [parTr.rqecxofi 3Har{[MocrI,I rr AocroBepHocrll nonyr{eHHEIX

pe3ynr,TaroB coorBercrByer Kpr{Tepr4rM, rrpert,flBr.f,eMblx BAK PO K KaHALIAaTcKITM

Ar{cceprarrr.rrM, ycraHoBneHHbrM n nyurrax 9-11, 13, 14 <flo;roxeHLrfl o [pucyxAeHul4
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yqeHbrx crerreHefi), yrBeprrAeHHoto [ocraHoBJreHr{eM llpannrenrcrna Poccuficxofi

(Delepauuu J\s 842 or 24.09.2013 r. (n 4eficrnyrcrqefi pe4axquu), a ee aBrop Kouonoe

Alrexcan4p tr4ropenuu 3acnyxraBaer npr{cyxryer.rs. yuenofi creneHx r.anp.t4l.ura xr{MllrrecKr{x

HayK no cnelluanbHocru 1.4.3. OpranlrqecKils xuMl4q.

O$nuaanrur,rfr onuoneHT -
KanAuAar xr4Mr.rqecKrrx HayK (cnequa,rruocm 02.00.03 - OpraHLIqecKalI xurnrut), crapruafi

uayunrrit corpy.qur{K Jla6oparopru rccneAoBaHu-fl roMoJrr{Tl4qecKlrx pearqHfi (Ne13)

@egepamroro rocyAapcrBeHHoro 6ro4xeruoro yqpexAeHlu Hayxrr tr4ucruryr

opraHr.rr{ecxofi xznaura uu. H.[. 3e:rprircxoro Poccuficxoft ara4euua HayK (I4OX PAH)

119991, r. Mocraa, Jlenuricxufi npocuerr, 47

trtiir(J)ior.ac.rLr

3t.10.2024 Kpruros lIropr Eopraconuu

IloAnucr I,I.E. KpunoB 3aBeprro

YqeHrrfi PAH

Koprreneq LIpuua KoscrasraHoBHa
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