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ooiqiiiEoro ofiotreHra Ha arrcepraqiftI]y po6ory

3.ro6u ,{eruca Irauooura <<Crpyrtypni ra o[TutIHi B,'racrqBocri Kpltcra.riB voHo_

6polrramirqennx 6eu3o0enosiBt, f,xa noraHa aa 3Ao6y'I'Tt Eay(oBoro cryIrel{t KaH,tu,tara

(pi:m<o-r"rarer,lamvxux EayK 3a crleqianbEicrro 01.04.07 - @i:nta rBep,qoro rira

A[ceprauiil$a pooora 3'11()6lr !.1. nprcax'rena axryarhHifi npo6revi cyvacnoi {i:lxl't

'rBep,{oro ri,Ia, a caMe,BcraHoB.ireEHrc BflJTIJBy:nix e crpyrrypi uoler<yllr 6cn:oQexony nplr

:ar"riuenxi aroMy Bo,{Eo rra Bax.{nii a'rov 6povy Ea clleK'rpultbEo-I{iHernr{Ai Ta crpy(TypHo-

ronQopuauiir'ri B,{acrfiBocri ocHoBHoao ra 36y.qxeHld craHiB vore(yxJ.l i vo,rerl'nrpxrx

l(prcraniB \roEo-6poM3aMiuIeHxx 6eH3oibeHoviB. Axmianbnicmt o6pasoi TeMfi 3yMoBileHa !ocltrl)

a(TnBltnM BuxoprrcTaEF M 6eE3o(beBoBy i itoro loxi.qHlx B flapowepHiii npoMlrcno8ocTi (y

-srocri VO Qimrpie), {apvar<o:rorii (tK cKta.{oBux pilrrx .nitapcsrrx 3aco6iB. ) roM) 'r cni B

oEKonorii), rexnir<r (ueliniilua olrrv(a, cBiTJloaio.{rt, Ta iH.). Marepiamr, [(IlM rlplraMalrEa

Qoc$opecueuqix 3a dMEarEi TeMrleparypu, e ayxe npuBa6rIIrBLtM[ 3aBr{Kr BiaHocno BtrcorttM

sacaM xurrr QocQopecuenuii i BliKoplrcroByrorEct B pi3Erx ra-'Iy3tx, IIarIpI{FnaL nptl crBopenHi

opmniqtlflx cBirroBrnpoMitbroqrx,uiolin (crirnodoau), npu xivivnovy i 6iororiqgoM)

3oHAyBaHHi, B iboroene(Tp[qnfix flpxclpotx,,uiul 6ioilriINirry. 3or<perta, rarci Marepi&iI[ 3Ha!]Ho

ni . rBHrrr) torh cteKrMBHicro cBir . ronio. t iB.  fd ' r  tK BoHf vox) 6 B14{opr. ictoB}Rar tK p!rr .  re lHi .

Tal{ i c[FfrerHi e}(cr,rror{t, tKi y'rBoploorLcr npn e,rexrpIrnol inxeKuii. Luo .!o3Bonte olpriMyBarlt

Mar(cfiv&'Tbrry KBarrroBy eibe(TllB]rocri 100% y raK'rx uarepiatax. Tov). Iocnj,cxefiHq

Ooro+LIl'fiI{x er}exrie rSyaNenux rprrlrrerHr{x craEiB noili6Hnx N{oneK)n i. loKpeMd.

:ar"tilrenoro 6en:oQer:ony, NrarorB Belr(e 3HarleHfit jtllrl crBopennc i volepxirauii pirnnx

ene(rpoHH{x npr'rcTpoiB rra ocHoBi oprani<nax MaTepianiB. BeH3olDeEoH i iofo noxi.qHi L Ta(ox

,{yxe qi(aB{Mr-r o6'erTaMri i 3 Tolrry 3opy orp[MaEE 6]'EAaMesra:IhEIt x 3naltb. (HexopcrKicrL')

rrorer<5,r 6enroocFou) H.r!.r,  1vor) locnilxyBa u eraevo:ito BF]' lpitxrl t ,ovoncK]. l tpHl' \  \ao I i

npacra,rivrzx s6ygNenb ((boHoFiB, e(uironie, ercruepit i r.i.).

1'pe6a :a:uavrrlr, ruo rre3Baxauos{ ra re, tro 6en:o6eroH ra ftoro noxilni n)xc anuBtro

BrBrraorBcr Bxe Ea fiporr3i 100 poKiB, rci;IBricrr ny6linaqiii 3a rliep reMarE(olo 3alrlua€rLct

cra6ixr,Eo Bficol(orc (noxa:r 1200 ry6ni$uii uopo(y, 3ri.ilHo anali:y y 6a:i ny6rirartii'i

SCOPUS), uo raKox RKa)!'c na uKmyubtictub meMu docttid teqb, ofpa1oi dacephaqmau, ai1

pe3ynbrarr 6y.dyru varu xouxperul nepcnextnuou hpakmuq$o?o 3achocyeaqru. Cni,i\

3a3HaqflrJ, rqo .qflcepraqiiiEa po6ora BrKoByBanacE Bi.qnoBiitEo Io 3arBeprxcHr.rx ll.raHiB



Hay(oBo-.qocni.qFux po6iT OfunKo-TexHi.rfioao iHcrlryry I{tr3LKrx reMrleparyp iM. B.l. Bep(i}ra

HAH Vr,pairu e pavran oluir-r ei:ov.rc, l  rd o]Hi, i  ui r6.rBoi re\! .

Orxe, o6paqa reNra .uceprarlii ra nocraBredi B po6ori Hay(oBi 3aB.faHHt a 6et,'.rtoo4o

aKmyLlbtlwtu.

O6rpynuoeanicmt hoJ)koqux sucto6qi6 dacepma4ii mq a locmoaipHichb He Btitrlrt:r!

cyurieir :arA-rxrj Br.r(oprcraHrrlo e po6ori Halliitx x ra ao6pe posBllHyrtx cre(Tpoc(oni.rHHx

Mero.qiB. Bce6iqEoro rrr6oxoro aEa,ri3y e(cnepnMeFTanbHffx pe3y,rErariB 3 Bu(optcraHHtr\l

pbr x no.qerei. Ee:yvonxo, c[n6Eoro cropoHom po6orfi e BllKoplicrarirl caMe pijHt'j\ c] gacH \

cfier<rpocKoflirrHrlx MgTo,qiB, a rarox KBaHroBo-\ ivJ,rn r.rr porpaxlxria .qrt 3'tcyBaxHt

B3aeMo3B'r3(y (crpyr(rypa - Bracr Bicr6" varepianie, uo locJlirlxyBaJ]ttcL. OTp{MaHi

pe3yn6TaTr.r MatoTb qiTl<y ra HaoqEy iHrepnperaqito, B!{I{oHaB) 3 Btr(opttcraHHtM cyrlacHfix

yra:rel{6 $i:ur<r rnep.qoro rira. Pe3yr6rart poborll lonoBi,{anrc6 Ea Mixrrapo.{E x KonQepetqiax

r ceMlHapax.

Hayt<oaa aoawna po6oma ontlta€ ) roM). uo Bci pe3y.q6rarr'{, lrlo HaBe.leHo y

,qrceprauiiiFii po6ori orpuvauo a6o o6rp)'IiroBaHo Bnepllje. Cepe.q orp[vaH \ pe3vn6rariB.

saiiqi(aBilllrMri, rla Miil norrra, e raldl

L Bueplne BhrsneHo la norcHeHo rr icr l  s i l r r ix ; icru y pyx,rreocr i  TprnrerH,rx cxcutosig g

glox noliuop$ax napa-6poM6ei{3oQeuony (4-BrBP), rra:yttonriena Bi.{MixHicrro ) xpacraniuitiii

crpynrypi no:rivop$ie. Po:pa.xoraxo AoBxLIHy Binbl.Ioro npo6iry rpn[,'Iertoro ekql4ToHy Art

rprr(nzHr{oro rroniMopQy 4-BrBP.

2. BflepIIIe cnocrepexeEo aEo,.,rarbBo BEco(y reMrreparypHy refironpoBi!Hic r 6 TpLiK.TllFlrorc,

noliuop$y 4-BIBP npu BncoKux reMrJeparypax (Brlqe 130 K) 'ra BcraEoB,reHo HoBuii

aepMoa(TrBauiftHfiii Mexarri3v qBoro npouecy, rroB'{3aHrii 3 BFyrpirlH6oMojlgKy;rrpHuM

(o-'IrBaHHrM 38'r3Ky c-Br.

3. 3a pe3-vn6Tara\a{ KoMnnexcy cneKr?oc(onirlHux ilaHtx ia (BasroBo-xiMlrrH{x po3paxyH(lB

nosxicLll Bi.qHoBneno ctteFapiii rpaxcQopuauii cnexrpie doc$opecucHlil opr(r-

6poM6eBoOeHoHy (2-BIBP) :] pocrou renrrrepar) plr. rKa crrolrepira-nacs paxiure.

,1. Bneprre BcraEeB.rreEo (apAriEzurbrry rpaFcoopMa{irc 3 TeMlepaD poro inrerpa,rsurx

cnexrpin SocQopecueurrii rrera-6poNr6eruoQeHouy (3-BrBP) i cnocrepeNeuo notRy HoBoi

Er.i3BKoeEepreTrrqHoi 6e3cTpyroypsoi cMyfn B crler(Tpi.

B qilony nrjcepraqiiiHa pooora clpaBnre,qoclrb rrpleMHe BpaDKeEF . Py(olllrc cxraaa€ 105

cropiHoK, Micrrrrb 54 pucJrrxu,2 ra6rnqi. Cnrcor nuropncrarux axepen cKna,{a€Tbct 3 63

HanMeHyBaHb.

3rirno Ao BrrMor, ,qliceprauiiin a po5ora cKtalaembca 3 6cmyny, n'qmu potdinio ma

sucHoski6. Po:,tilr] .to6pe crpyKrypoBaHi, xoxrui po:qil :ariuqyerbcr BqcHoBKaNru. MarepiaE



:rceprauiiiHii po6or! BIrI(naIeIIo rlocni,qoBllo, tcHo i rakoHi'IHo, y BilrloBillHocri 1o icHr]orlu\

craHrapriB .ilrt Hay(oBoi MoBE. Pobora .[o6pe [poiftocrpoBaHa, 6inbrlicrb pHuvHNiB BHf.oHaHo

r(icEo.

y qcmlni nucepra\\ifitro'i po6orlr npoanali3oBaHo cy'racH[]: crat npo6:revr, ulo erpiulr t L ste

3,{o6yBaqeNr, o6rpyH'roBaHo axryan6HicrE TeMII .{ocIIi.u){eI{H{ Y ecryni ralcox c(bopM}'-l6oBaHo

Mery ra HayKoBi 3aBitaHHt,qllcepra{iiiHoi po6orlr, RIBEaTIeHo HaykoBy HoBIJ3Hy ra flpa(rfirrH\'

uiBBicrh orpuMallnx pe3yn6TariB, raHi npo alpo6auiro po6orl'r ra ny6niKauii aBTopa

Ileptuui pudb e oftt.{oBl{M, y tKovy aBToporrl HaqaHo cyqacEt ytBnesE Ilono eneKrpollHol

crpyKTypri ra 36yIxeB[x craFiB opraHi'rEltx vo,Iex]n. HaBeaef{o aarlHl crocoBHo

(py,nralrenra-rr,rux B-rlacrlrBocref i npaKruvxoro 3aqrocyBaHEt 6eB3o+eFIoIr), fipoaBa-Ti3oBa|o

iioro crpyKrypy (t( i3o.l6oBanoi MonerynlJ, rarc i r<pucraty), HaBeaexo cfie(rpll QoqQopecuetuii

rpacra,rivnoro 6en:o$eroxy y t!{poKovy inrepnani revneparyp. Tanox aaropou naoe,leuo

anari: crpyxrypr Monetylr-r i (pzcrany op'ro- i napa-6pov6ex:oQenony, npoBe{euo

flopiBBrnBHr{ii a!la'Ii3 llRox no:rivopt!io napa-6pov6eu:oQenony (4-BrBP) Po:rnxxvro reopim

TprnJlerHrx eKcl,troHie e uoletyllpntx xpucranax.

,{lr erpiuenxr 3aB,qaH6, uro 6y:ru nocraelerui y aricepraqifisiii po6ori,6y:io 3acrocoBallo

pr.{ cyqacrlllx ibi:uvnux verolio, Itro Ao3Bolll'rjlo loc,lilx)Barlr BrI-rrJ'jB 3MiHu crpyxqpu 6porl-

3aMiueHr.ix 6es3olbeHoHiB Ha ix olr[.IEi BracrrBocri, a caMe, lboroEoMiEicrleHrHa lneKTpocKonit

y Br.rArlMoMy .{iana3oni vacror i inreprani reMneparyp 1.6-300 K, qaco-po3AineHa cfler(TpocKorIit

y BnarMoMy ,riana3oni .iacror i inrepea,-ri reuneparyp 1.6-300 K, (BaHroBo-x iM i'r Hi pojpa\\HKu

3a Aonovorolo Meroay DFT (Density Functional Theory), Mol{o(ptcra,ri'IEa ra lronixpticra-'riq{a

penrreniecrxa .uurlpanroMerpit) orlucy Jlr(dx npvcR*$evo lpyeurt po.rdi'r po6orr.

OqiErcI()qa opr{rinairr'ni po3,uix1.r .tflceprauii. xoq) Bi.q3Haq rr. Iuo e(cneplrMellTajrBHa

qacrrFa po6orn 6yM dodpe crnLHoaa a ma cuctneltqhiaoaaha OclrogH]-rv 3aB.iIaFBsM po6orfi

6y-'ro rclarouenxx B3a€Mo3B'{j(y viN crpyxrypno-xo'IoopMauiilHlrMlr ra cneKTpa'TBHo-

I{iEerrj.rHl{MI, B-rracrr.rBocr{vr{ MoHo-6pov3aMirqeHltxx i3oMepiB 6e}r3oOeHoHy B KptcrallqHoMy

craHi. ToMy ta neplloMy erani po6orl'1, t(oMy npxcB{qeso mpemii posditt' 6ylo npoeegeno

aocriaxen[r inrerpa.rr,nux ra po3.qireHxx y 'raci cnexrpio Soc+opecueruii lnox norli vopQie

4-BrBP: rpnr<lrrxoro (T-rlopva) ra noxonriuuoro (M-$opnta). Xo'ra icuynaunx qux rIo,'IiMopOiB

6yno Bnepue Bcral{oBreno pauine y po6orax A.A. ABAeeEKa,O C fllmrisa i cniBaBropiB'

,qera[bHe .qocJriaxegnr ii cnerrpit Ooc0opecuerruii BrIKoHaHo aBropov aasoi $rcepradi, rqo

Io3Bojruro iiovy orparlar}r HI-r3Ky I{eTptBia[BHr'Ix pe3ynbTariB. By:ro orprvaxo Ta BIrBqeHo

inrerpoeaai cnerrpn QocQopecuesuii o6ox no:riuop{ir 3a pLHITX TeMfieparyp, BcraHoBneso

npficyrlricrB y c[eKTpax i]Rox MoHoMipHIlx cepilt cltyr, npnpora ,qpyroi cepii e]iBiJr4craHrH \

cMyf, oIAa(, Jrr.t rrJrJ.rracE Hc3'rcoBasol(). BcTaHoBneHa cl,1rlLra pbHuut cnexrpir rloc$opecuenuii



roriMopoiB B o6racri 0-0 cMyrl.r y T- ra M-QopM 4-BIBP npr] rcMneparypi l 6 K, uo

DorcHro€Tbcr siArtiEEocrcMl-I y crpyrcrypi noninopQin HaBereHo AerarlB]Iuii aHan13 NrHerrlriH

rracanur Qoctlopecuerqii n 0-0 cvyri npu reweparypi 293,77 i 1 6 K .qnt o6ox noii\ropQiB

Arr o6ox flo",rivopOie excneplrlterrra,rr'ni ,{anni .{o6pe anporcNrlyBa:I]rcb c}rN{oxl .fBox eKclloHeHr'

Koporxy ercnoreury aBrop IIpIrnEcye rBIr.{(oMy [poqecy (oHOipvaqiilniii pe:raxcattii 36):lxeHoi

MoJre(ynt B xprjc,l.aniluouy oro'leElli, il{IIJa KoMnoHeETa nos'q:aEa J BrinpoN'iHr-rBzrl6Hokl

penaKcauicro 36yilxeiIHc.

IcEyBaHHt ,rBox no:tirvtopQin napa-6pont6enso@eirony 4_BIBP Harae yHirarbH\ Nlox rfiBic th

nponecru nopierrlr:rr,nril arlalis napaverpin .lutlyrii rpun;rernux e(cllroHiB, Iqo i 6yjlo 3liicHeHo

aBTOpOM 3 Br.rKOpuCTaI{E lr CflpOqeEOi OnHOBIrMipIrOi Mo.qeni 3OHtr rpl'm,'IerH,rx e(curoHiB, tlia

3acEoBaHa Ea crp'vx'rypEllx aaHtlx [pIJ 100 K lloxa:aso' r]o B T-OopMi TpaFcnopr rpl{n-.1erlllJx

erc toHiB .  6 i , ruu eScrrreuurt .  Buxopacronlruvr.  ofpr4vJHi qaHHi I  KiHerrKu ld l lcaHHt

e(clrroHr{oi cMyatr, 6yno oIIiHeso ,qoBxriHy oi:llrloro npo6iry e(cLToHy, t(a craHoBtlrb foHa.q 100

MonexyJr. Tarox B 'rperboMy po:'ri.,ri polrrrgatorEcc aHovanii BlcoKoreMneparypllol

TerrJlorrpoBilrjocri rplrKrtHHoro nolirtop$y 4-BrBP BcraHoBnelro, uo fipu T > 130 K

cnocrepiracrEct.qit HoBoro repvoaKr{BalliiiHoro vexani:lty, tKljji floB'c?aH ii 3 BHyrpilnnBo

MOJre(yJrrpHrrM (oJtuBaHHtM c-Br 38't3ky. Ili B{cHoB(lj6)Io nijllBepIXeHO KBaETOBO_xLMFllJl',ll\fr',l

po3paxyH(aNtIr.

V temaepmomy pozditi xaee,qerro ,qaHHi qne(Tpoc(oni'In x ,rocJliaxeub (po3rlineui y qaci

cnexrpu QocQopecueltuii B HaHocexyxnHoMv ,[ia[a3oHi, qfle(Tpr :6,v.uxennr rlocrloPecuexqii npu

4.2 K.v fl'rru pi3nnx roqKax peecrpaqil) (ptlcrariqloro opro-6poM6eu3oQeHoHy (2-BrBP). a

TaKox KBarIToBo-xiMiqEi po3paxyFKfi loreuqiinoi eneprii crauis So, Sl i Tr i:]o]IEosasoi MoneKynl'l

2-BrBP, rxo norBo.r  ro aBlop) Bi- l lBupr l l r  i  noq!Hrl l ' l  Kap,Df iHarbH) rv iH) c l l<hlplB

OocQopecuenuii opro-6poM6euSo$esony 2-BrBP 3 pocroM reunepar,vpu, qri cnucreprra.nrlct'

pasiue (a caMe, icrlyBaHHt (qepBoHoi) Ta (cr{HBoi) MoHoMipHl{x cepii cMyr), a ra{ox

l9l{cnepuNleHTajr6Hi lba(rrl cDocrepexeHi y .I'lcepra[ii KBaEToBo-xiMi'rFi po3paxyFKl{ no(a3ForB,

ulo ocHoBlrni:i cras 2-BrBP xapaxreplr3yel hct, TaI( 3RaHoK), (KoHOipMaIIiitHolo 6aiilyxicrro>. na

rpaniil ruittl noBHoi eHeprii MoreKylI{ BiiIHocHo aBorpaFHofo xyla icEye re:rtrri inrepean

,qBorpaHrlnx r<1'rir viN 60o i 120', n lnovl Mojle(),la Moxtc icxl alru : ee,'rurolo iuoeipaicrrc' I]e

e Bi.{MiEHoto oco6xltBicrlo MoneKyrE 2-BIBP. Po:]pa.xyrl a Aju St iTt craEiB noKa3ax[ EatBHicrt'

lrox Si:uuxo poryvurx rvixivl'wiB. BaxHtM ibarrort, nrud 3yr'roB-'Iloc Bci cnocrepexeHi )

cneKTpax oco6xlrBocri, e icnynanru riluocuo ueeuconoro cHeprcrllqHoro 6ap'ep,v Ha KpliBrlii

3anexr{ocri norerruiiiqoi egeprii Bi.q aBorpaElroro K}Ta B qraHi Tr (8.5 4.{N/volr) Orpnvaui

naHEi BErnraarcTb flepel(onJlnBo -ra fleper6aqalorL gna iivoeipni fltxII {K iHTepKov6i]raqiiiHoi

KoHBepcii 3 Sl B Ttc'rall, TaK i flo.qanblr]ol_o BI{npoNIiHrcBaEHt r icnyro+lx niuir'ryltie crany Tl o



craH So. ,4xr rp6ox reMneparyp (4.3 K, 77 K, 293 K) orplvari ra npoaBalboBaHi qaco'pollileHj

cnexrpr Qoc$opecueuqii : narocexyu,ulrM po3AiieHHtM. OTp[vaHi .qaHEi ,lo3BoJ!l'-t!t aBTop]

:lpo6uru nacrynxi no{cHetl{t tninn cnerrpir $ocQopecuenuii opro-6poM6en3o+eHoH} f-BrBP l

pocroM rer\rneparyplr. llpu :6y.4xelri volexyll :li craEy So B craH SI i HacrynHiii xonsepcii e

j raH l t  \ lo,1eKy ra ontHr,  rhct  \  t repuo\ l )  eHepfef  gHo\ l )  \ l iHivrr l i .  BHnpoviuroBaFih I  q l iu lo

Bi,{noRirae (c[Hiil) cepii cnexrpalr'Hltx cMyr. llpfi [i]IBt[qeHHi TeMfleparyp]{ Molle()'llll roralorb

icnyrovui viN.rEova Mil i t l tyvaMfi 6ap'ep ionnurorsct y rplroMy eueprerrurorl rr ixivrvi.

BJrnpoMiE$BaE}Irr 3 rKoro BiilnoBiaae (qepBolrii) MonoMipEiii cepii.

II'amurt potdi,t nsceprallifisoi po6or{ npficBtqeHo noc"lilxeHlJro Mera-6pov6eE3o0eHoHy

(3-BrBP), tKlrn € FaiiMeHu B[BqeH[M 6poM-3aMirqenrv noxi.$rult 6eH3o+egogy. B po3]iri

EaBelIeBo pe3y.rlbra'rtr AoctliAXeEHt iioro t(plrcrani'IEoi crpy(rypl-Ii KBaHToBo-\ irr ivni porparr rxu

qraEiB i3orr,oBaEoi Mone(ynu 'ra ,qetl{i onr qHi silacrreoci. ABrupoNl il 3acrocyBarlE v \te ro.q]

Puree:E,qa 6ylo rcranonrerro crpyroypy l{pncra'ly 3_BIBP Bi.qvirHoIo oco6"{l{Bicrlo [boro

noxi,qHoro 6eB3o+eHoEy € IrarIBHicrL BocLMIt Mo.rIgKyJI B e,le\'teHTapsiii kovipui. KBaItroBo-

xinivni porpaxynxu [oka3iLltx, Ilro rlone(yra 3-BrBP voxe icHyBarE y aBox flpaKruqEo

piBHo3HaqHux 3a elrepri€}o xon$opr'rauixx. Bneptle 6ylro anuipaui cncrrp ilrrerparbHoi

OocoopecqeHqii (prcrary 3-BiBP B lrlrpo(oMy irnepnali reuneparlp (1 6 297 K) i

BCTaIlOB-rre{O, rqo 3i 3NriIIOfiJ TeMleparypfi, no.qi6Ho,qo Blrna,qny 2_BrBP, cnocrepifacrl'c{ cyrreBa

rpancSopnauir cne(TpiB, a caMe, notBa rpyroi MorioMipHiii cepii cMyr" tKa fipmrucyer6ct iEuiii

roasopvallii ltoletcytu. Ha ei,qviny nil fioxi,qnoro 2-BrBP, xapaKrep :vixu ir.rencrnrocri cvyr

rpyroi cepii eig renneparypu € iEuIrM. Ta(ox npt reuneparypi Blrrqe 3a 70 K B clre(tpax

Qoctbopecqellrii 6yro cnocrepexei{o notBy lloBoi uuporoi 6escrpyxrypEoi cMylrl,

iHrexc uHicfb icnexrpalbHc no, ' roxcHHr tKoi  ra.nexMth Bi !  revnepdr)pl l

3arnavy, ulo ,ucepralriiiHa po6ora Bt(oHaHa Ea Blico(ov} HayroBoN'ly picni i csirwra npo

Brco(y lbaxoBy ra KRaliQi(aqiiluy nirroroBky 3,qo6yBarla. O,qnax, npa 3ara'rrHii no3llTltBuiii

orLiHui po6ur}j.  arid rpobumu Hacm!)nHi 7o!6ar{eHHt.

(1). e rayeaNennr tro rirepa'rypgoro ornt;ly. Ag&'Ii3ylotlu ny6rilauii crocoBHo crpyloyplt

6ea:odenony i iioro noxijtrlt'tx, a raxox ji onruqx[\ B la( l!JBucrei, aBTop rae nocu:Iaunt

roJroBHrM rrlrHoM Ha po60ru, qo 6yrn BuI(oHaHi B ]rayKoBifi rpyni, go rxoi ua,reN{Tb BiE Ta iOfO

rray(oBrii kepiBHll(. H*por1ui,to, '{I,l rloai6Ei ,[ocriaxeH}It npoBo,{tr6 Tirr,KIr qielo Ea}KoBoro

ryynoro? td qe BrleHi B cBiTi 3ailMarorbct flo.{i6fiuMr-i rIuraIr}I{M]{? Oco6.jnreo rpe6a 6ylo

3a3HaqrTl, po6oTE ocraHHix .qectTEpiqb.

(2). Po3rxr.uaroql ejre(TponHy crpyicrypy i :6y,1Neui craltfi opraHiqHlx Mo-'reKyr (flaparpaq)

1.1 riTeparypHoro ornn4) aerop nxa::ye, rxi Qaxropu cnpu.rroG.uo [epexo,{) e rpun,rerni pieri n

opranirruux MoneKynax (crop.16), ate 3oBciv He nof,qHroe. t Oa(Topu BnjltB,ttorb caMe Ha



pa.{ia[itFy pena(cauiro uux craHiB (OocoopecueEuirc) 3a KiNrHarHoi reN{nepar)pi Ha }torc

.iIyMKy, {e Bapro 6yro :po6lru, ocxirut qerue OocQopeclrerlril .l,r-r opraniunrr \Jole}iJ I la

rivnarri revneparypr xe c rpuria:rluar,a ibeFoMeBoM, oco6ntBo .[nt (Hexopcr(l-ix) \to]ex\r' I

ca-lre rlocrlopecueHqix npu xivnaturx tevfieparypa.\ cflocrepira€Tbct y noxiaHux 6eH3oOeHoH].

(3). Po3rin 3, pfic.3.3 (crop. 58) aB'r'opoM 6y-{o cnocrepexeHo B cnerrpax drocdopecueruii J-

BIBP norBy HoBoi cepil cuyr r o6ox nolir.topQax. ABrop B(a3ye, uo ii HeMoxHa EoccHr{rx

inuoro xor'Qopvauiclo Mone(yj i B 36y.qxeHoMy craBi ({( y Bl'rnanKy 2_BiBP). a,le Hc nutcHrc€ ix

npupony.

(4). Ha pfic.3.5 (crop. 60) ;touilrso 6 6y",ro yxa:aru 1e cavc cN{yra eKcuroHiB' a le ' nac roK.

ocr inbKr iv nprJirr . rbc,  rHa'rHayBala B reKcr i .

(5). llpll ,uoori,qxeHi qaco-po3.ui-reglrx cnexrpir no;rivopQin 4-BrBP. Ey;ro BcraHoBJreHo. Ilro

npr-r 3rrrxeEHi reMfleparypl .qo 77K .Iac aaracarul {oct}opecqeuqii :6ilruyerrcr vai'ixe B 4 pa3F

gnr M-{opvu, roai tK .{nt T-dropur - se 6ilru njN 1.5 pa3n, rlpII.IIrBa BKaraHi\ ]viH He

uotcHIoer6cr.

(6). llpl, .qocri.rxeHHi reuneparypnoi 3arexHocri inreqpa,rlrlttx cneropiB OocoopeclreHdi

KpxcraniqHol.o 3-BIBP (nilpor.li-r 5.2, pJ,lc. 5.3" crop.102 - 104) nplJ reMneparypi nurqc:a 70 K n

cner<rpax $ocQopecuerqii 6y:ro cnocrepexeEo notBy HoBoi lxlrpoKoi 6e3crpymypEoi cNlyllj,

nprpola fi<oi ne 6yra BcraEoBnglra. ql{ € nptllyrqeilHt ] rllrM ue Moxe 6ya[ noB''3aEo?

(7). y .qlceprauii [pucynri laxoN TexFi.]Hi ra crtrJicrr-r'rsi He,qonit{lr. Hanplua,l, ctop 29.

(9XB[.{eCTaHTrJbrx), 3aMiCTb (XBI{ill{CTaHrsbIX), CTp. 37 (Jortner C coTpy,DfrlJKoBr 3aNficTIJ

(Jortner c corpy.{H!.r(aM[t. O,qEa( (inEKicrl' norrlrJlol{ He3i{aqEa.

Xo,ry fli,qRpecnt{Tlr, nro HaBe,ueni ]aygaxe}IHt He Bn.ntBarort Ha nocroBlptrcrb Hay(oBllx

Br4crroB(iB ra He 3Exx]'Iorr, 3aralilElroi Bncor<oi oqiuxr po6oru.

Agatrb po6orfi Ta ony6:riroeautx r,lo6yna"reM 3i crriBaBropaM[ rlay(oRltx flpallg {a,Iae 3rlor-v

:po6r'rru ancnoeox, qo anceprauiilHa po6ora ,4.1.3no6u e zaeepatenb Ha|Koaurvl

oocnioJ$eHhtlq. B gKOV) \CniLlH{r BIIKOHJ'lO nOCldB.lCdHi Ja,Da'l i  la orp vari x.roi Locroaipni

excnepfiMe]rra]rEEi pe3yx6Tar[, ulo B c)7(.vftlocri anocflmb Sazoilluii dtal,rd y po3Bl1'ro( abi3liKn

TBepIOfO riia.

HayNoBa 3Haqyuicrr' rftceprallii nortrae y orp[MaHni FayxoBo_o6rpytToBaFux .qartx

c'focoBHo po3yviHE 38't3K) Mix crpyKTypolo Ta oflTllqHnl\ftl BnacTIrBocTfMt opraErqHFx

(prcraniB.

npaKmu\na 3\ar4yt4ic b po6orlr nonrrae B Tovl, tlto orprrtani 1 .raceprauiiitlii po6oli

,qarrHi crocoBHo crpy(T)?Lr ra orrllrlHsx BtlacrxBocreft Tpbox MoHo-6poN{3avi[IelrH]Jx

6er:ro$enouie uoN;nE ctnacrll ni.{rp}'H'rt g:tr porpo6rn xonrx IIixapcBrrix 3aco6iB ra ctBopentt

i uogepri:aqii pi:nrx eneKrpoHxr{x nplrcrpoiB na ocHoBi opraxi.{xux r}oc$opir.



Ocroeni pe:ymarn poboru noenicrro Brr(natreto y 6 cmammt* I rrixrapo:rrr ra

BiTqIr3E Enx Oa:{oBnx xypEanax ra 3 mq@l donoaidei sa viNaapo.quux roallepexuirx.

Bialxavl. uro 6i,rurl- ic rs erarefi  Hatp) l(oBaHa a viNnapoanrx x)?Halax 'r nucorrv irrnaxr-

+ar0opoM.

Alrceprartiiina po6ora ,4.1. 3ro6v e opu?inatbfll.tvt HayKoaw, docnio cewrnv ua ne

,vicmumb ,oqeiah)). TeMa ,qrceprarlii qidnoeidaa cne4iuawocmi 01.04.07 rli:rra reepaoro

lr]la, Asmoped)epqm \nceprarrii roBlricrlo Biqo6paxae ii :uicr.

BBaxalo. uo ta o6crr oM npoBeneHrx .uocninxeH6. ix Br.rcoKl.rv HayKoBlrv piBHev. HoBl. i  lHoro

i npaxravnoro qixuicrro orpuvarax pe3yi6rariB .qrcepraqii:ina po6ora <Crpyrcrlpni Ta onr[vri

BJracrrBocri KpacraliB Morro-6poM3aMiurenux 6easo$enonie> fiotticuto oidnosidae stLvo?o.v

(I]opr,q(y [p[cy,qxeEHr Hay(oBlx cryleHiB), a rar(ox B]rMoraM MOH ykpaiHra, rxi craBrrrLcrr

,qo Kalr4r.qarcbKtx A[cepral]ifi. ABrop po6or[ 3no6a lenuc Ioanoouv taatyzooye ua

npucyd?$eflflt rtou)' nqy{o|o?o cuyneHa Rafldadamq 4)buKo-.uameMamwtHtLr nayk Ja

cne4iaa'nicmm 01,04.07 - Qizuxa maepdozo mina,

OQiriilHr.ril onoHeHr,

3an. ni.4ti-,ry uanorcpncrani.rurrx MarepiarriB

IEcr[ryry cuaErfinruiiiE{x MarepiarliB HAH yryaiHr-r,

Ao(Top lbi3li(o-MareMarllqlll8 rray(, c.H.c.
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