
BIATYK
OOIUIIIHOTO OIIOHEHTA

Ha Alrcepraqiro Knucxa lOpix BonoAzrr,rupoBr{qa <<Enerrpoutti, onturlHl ra
nrarnirHi BJracrlrBocri ueraloopraniuHr{x KoMrrJrercin.f,K [epcleKTrlBHux

ir,rarepianiB HaHoeJrerrpoHinr{ Ta HaHocuiHrpoHirz>> npe4craBneHy ua s4o6yr"rr

rrayKoBoro cryrreHr AoKropa Qinoco$ii ga cneqianrnicrro

153 - Mirpo- ra HaHocrrcreMHa rexHlKa

1. Arcrya.nrnicrr reMn qHcepraqii

,{ucepraqifi na po6ora Krucra lOpix B onoAzr,r krpoBvrua rpucBf,lteHHrl BI4-

BqeHHro BJracrrrBocrefi Mer€uoopraHi.ru[x uarepiarin, eorcpeMa, Merarro@raao-

qianinin, rercaavrino6enreny, reKcaaMinrpuSeHkrJreHy, nipa.szn4rriorary ra

isruHx. Anrop AeralrbHo AocriAnn ix enerrpoHHy crpyKrypy, a raKox ixnr on-

rla.rHi ra uarniuri uacrunocri, 3acrocyBaBlurr KBaHToBoMexaHi.rHi NaeroAkr Ao-

cniAxeHr naarepianin, sorpeua, reopiro SyHrqiouary rycrr4Hr4, posn'xsru pin-

HrHb Illpeginrepa Anfl,6araro.racrlrHKoBrlrx cr4creM, MeroA @yHrcqifi BaHre, uo-

AeJrb fefigeH6epra ra in. Tari ni.{xoAn Ao3Bonznv orpvrMail4 xapaKTepvrcrvIKvI,

rrlo Moxryrr 6yru 'BlrKopucrani upu pospo6nenni enenaenrie HaHoeneKTpouit<z

ra cuinorponiru rta6azi rn6paHux rvrarepiarin. 3orcpevra, Sra-uoqianisz MerarllB

rurrpoKo 3acrocoByrcrbcr rpu pospo6neHni orrrr4rrHrrx nociin in$oprvraqii,

rronboBr.rx TpaH3r4cTopin, coH-rrrrHrfrx ereueHriB Torqo. Bpaxonyroqn rofi Qarr,
rrlo ocraHuiupr poKaMr4 cyrreBo s6imruzrocb 3acrocyBaHHr uoninaepHrax ra is-

urzx oprani.rHrax rvrarepiarin upu crBopeHHi xrc pisuouanirnzx eneKTpoHHLIX

uprEcrpoie, raK i s xiMi.rHifi, {aprvraqenruvnifi i e qinorray B nepepo6nift upouz-

cnorocri, rari Aocri4xenH.r, a orxre fi reuarzKa ALTcepraqii Knucra IO. B.

aKTy€urbHkrMu flK B TeoperlrqHoMy, rar i B npaKTI4tIHoMy niAuouenni.

Arcryamuicm 4zcepraqii nigrnepruKyerbcr raKox yqacrro aBropa

HayKoBo-AocniAuufi reivri <<ErempoHHa 6yAoBara rcineru.rHi roeQiqieHru naui-

eraeraris, HauinnposiAHlrrcin i ,4ienerrpuxin>>, B paMKax Hayrconoi TeMaruKI{

<<Cencopu ra rreperBoproB€rJrbHi rtpur'agtr Ha ocnoei Hanienponi4nnronax ra

4iererrpurrHr4x rraarepiaris i rerepocrpyKryp>> rcaQe4pz Hanisnponi4nznonoi

eneKrpoHiru HaqioHurJrbHoro yninepcurery <<Jlreiscrra nonirexnira>, a raKo)K

n 4epx6rcANetrifi HAP <<KepynaHlafl, BrracruBocrrMn x€rrrbKoresiAsux i orcuA-



Hr{x ceHcopHr4x MarepiaJris unsxoM repMoxirraiqnoi HaHocrpyrrypnoi n'roguabi-

raqii>.

llocrasneHa B Ar4cepraqii Mera - AocniAxeHHt enepoHHLIX, onrLIqHrIX Ta

uarHirsux BJracrr{socrefi pfi.[y Meruilopraniqnux cnoJIyK, analig orpuMaHnx

p$yJrbraris ra QopvryruoBauHr rrepcneKTl{Bll BuKoprlcraHHf, AaHI{x Marepl€ullB

e ralysi Synrqionalrnoi eneKTpoHiru ,4ocxrnyra B pe3ynbrarl 3acrocyBaHHt

cfracHrrx reopernrrHlrx Mero4in nayroBlrrx Aocni,4xenr, a caMe, reopii Oynrqi-

oH€ury ryarrrHrr i ri6pu4nnx Qynrqionarin, MeroAy upoeruliftHo rIpueAHaHI4x

xBurJrb, rea3iqacrrrHKoBrrx na6rurxeHb Ha ocnosi tpymqii fpina, MeroAy $yn*-
qifi BaHre, uo4eni fefiseH6epra ra pfl5y inmzx.

2. Hafiriax.rrusiuri nayrconi p$yJIbTaTII Aucepraqii ra ik HoBII3Ha

,,{o nafinaxnrasiuMx HayKoBLrx pe3ynbrarin gzcepraqii Klucra IO. B. cnil

si.{Hectz nacrynni:
_:_ _,_^-:--^

1. flponeAeHo AocniAxeHH-fl MeruuropraHrqHax KoMnJIeKclB KBa3lqacrLIHKo-

BLrMpr MeroAaMLI s aHanisoM eKcI{ToHH[x e0ertin.

2. IlponeAeHo Kotr['rorepHe MoAenroBalnfl. [ceBAonorcHrliaris 4ocni4xy-

BaHrrx a po6ori MeraJrooprani.rHux tuatepialia, ua ocnoei TKLIX po3paxoBaui ix

cTpyKrypni, enerrpoHni, onrzqni ra uarrini sracrueocri.

3. PospaxoBaHo onnauigonani pinnonaxni napaMerpv tputKlzt ra KoopAuHa'

ru aroN{ie prAy MeranoopraHi.rHlrx ruarepialia i uponeAeHa crpyKrypHa onrll-

nrigaqis 4ocli4NyBaHr4x o6'erris 3a MeroAoM Bpofigena-@nerqepa-

fom4Qap6a-Illauuo.

4. Po:paxoBaHo BJracrlrBocri napa-, Q.po- m anru$epouarniTHlax ruarnir-

Hux craHin y rraeranoprauiunoMy KoMllerci MOF-74, cilporHo3oBaHo reMne-

parypni sarexHocri ix nauarniqesocri Ta ruarsiuroi crtpnfiuxrtlasocti ra

orpr,rMaHo eireKTpoHuufi enepreru.rHr,rfi cneKTp 3 ypaxyBaHHflx cIIJIbHI'tx Kope-

nsqii d-elerrponin, a raKo)K .racrorHi 3aJlexHocri .qificHoi ta yrnnoi ..racrr4H.u

4ierexrpuqHoi Syurqii.
5. AocliaxreHo eneKTpoHny 6yaony pflp;y rvreraloSranoqianinin i npoanali-

3oBaHo BnJruB neryBaHHfl nepexi4nuMrl eJIeMeHTaMI{ Ta rloBeAinry crurHocKo-

penboBaHux d-enerrponis. PospaxonaHo crIeKTpI{ orlTl{rrHoro rIorJIuHaHH.[ Aoc-

li4xynaur4x Marepianin is ypaxynaHHtM eKcltroHHux eQemie ta orpl'IMaHo



eneKrpoHHy crpyKrypy Sepouaruirszx SranoqiaHinin rvrapraHrlro, garisa ra

KOOAJIbTV.

6. PospaxoBaHo eneKTpouni sracrusocri Mer€rrroprani.rHux crpyKTyp Ha

ocroei uipa^:zu4uriorary, reKcaaMino6engeny ra reKcaarvrinorpu$eHzneuy Migi

ra sireruo. BugnaqeHo, rqo rercaauino6esgenu nixerro ra rvrili e MerarraMvr, a

crpyKrypkr Ha ourosi nipaaraH4zrionary i rerccaauiHorpzfeHrrneHy rvri.qi m ni-

KeJrro - BrrpoAxreHLlMrr HanlBnpoBlAHr{KaMr4 p-Tr.rrry r orpr4MaHo rracToTHl 3aJre-

xnocri aificHoi ra yaenoi -tacrvrHu 4ienerrpz.rHoi Oynrqii.

3. IlparcrtlrrHe 3HarreHHfl pe3yJrbrarin po6oru Br{3Ha}raerbc.fl Moxnusicflo

BriKopr4crannfr. orplrMaHr,rx pe3ynbrarin AocniAxenr nplr BAocKoHarreHHi ra sn-

roroBJreHni ereuenrie ra upzcrpoin Qynrqionanrnoi eneKTpoHiru, HauoeJreKT-

poHiru, nanocnisrponircz, a caMe rrplr po3po6neuui ereuenrin opraHiunoi So-
rosomrairlr ra opraHi.rHzx caiuo4io4in ua ocnoni 4ocri4xyBaul{x MoJIeKyJIt-

pHr{x nauinuponi4nurin, aKTuBHrrx cepeAoBkrrrl orrroeneKTpoHHrrx [eperBopro-

saqis i SynrqioH€rrrbHr{x nrisoK (rorerrop eJreKTpouin/4ipor, uponrixnufi ere-

KrporrpoBilnuir urap i r. A.), AoHopHo-aKrlenropHr{x rerepocrpyKryp, rroJrboBr4x

rpaH3lrcropin, ceHcopin ra3y ra 6iocencopin.

4. 3aramna oqinxa po6orn

,,{ucepraqi.s Knucra IO. B. e saseprueHoro HayKoBoro po6ororo, xra uic-

Tlrrb noni, HayKoBo o6lpyHronaui pesynbrarkr AocniAxenr. ,{zcepraqis cKJra'

Aaerbcr si Bcryny, ABox pos4inin, sr4cHoeKis ra c[ucKy nuropucranoi

dreparypu is 119 nafirvreHyBaHb. 3aranrnprit o6csr Arrceprarlii crasonlonn 126

cropiHon, ie urax 98 cropiHoK ocHoBHoro reKcry, 57 pncynin ra 9 ra6rnqr.
y nepuroMy porai.ni lncepraqii <<Knanrono-nrexani.rHi MeroArr

AOCJilAT(eHb MarepraJilB>> [peAcraBJreHo ofJUrA HayKoBol JrlTepaTypr{ 3a TeMoro

Ar,rcepraqii qo.qo KBaHToBo-uexianiqHr4x MeroAie AocriAxenus ererrpouuoi

crpyKrypu ruarepiaria. llponeAeHo aHa-ris cf{acHr{x NaeroAie po3paxyHrin, ao-

KpeMa, posn'xarin pinHxHr Illpe4inrepa Wfl 6arato.racrr{HKoBlrx cLrcreM ra Ee-

re-ConuiTepa, Mo)KJrrrBocreft 3acrocyBaHHrr reopii SyHrqionany rycrLrHLr, Me-

ro.qis npoer<qifiHrrx rpr{eAHaHr{x xBLrJrb, Xarpi-@ora, QyHrqifi Banre, uo4eni

fefiseH6epra, o6naiuuo-xopemqifiHoro noreHqiary, ri6pn4Horo SytrqioHarry,



4

KBa3irracrr,rHKoBrrx na6nuxeHb Ha ocrroei SyHrcqiifpina, reorraerpii Ta reopeMrl

Bloxa, cuiH-nonflpr{3oBaHLrx cLrcreM is niguoni,4nuuu [poIpaMHLIMH rlaKeraMrl.

lloragaHo, rrlo B ocrroei po3paxyHrie rexmr reopix QyHxqion€IJIy rycrLI-

uu, iget srcoi uonsrae y Brrpax(eHHi ncix nu4in sgaelro.qii xr Synrqionarry ei,q

eJreKTpoHuoi rycrznu. BrasaHo He4orirl{ AaHoro ni4xo4y, uoB't3ani s ouucoll

clrJrbuocKopenboBanux d-ererrponir ra s6y4xeHkIx craHie i aanponoHoeaHi

Iurrxu ix uoAoraHHr, 3o{peMa, 3a AorroMororo BrrKopr4craHHr ri6pugnoro Qyn-

rcqioHarry ra rcsa3i.racrkrHKoBr4x MeroAie Ha ourosi SyHrqii-uponararopa ($yH-

rqii fpiua).

OuucaHo MeroA upoercqifiHo rrplreAHaHrrx xBrrJrb i uoragano oco6rusocri

iuulevrenrauii naero4in pospaxyHKy B rrpolpaMHoMy rraKeri ABINIT. Tarox

orlrcaHo MeroA orpr4MaHHr (fynrqifi Banse is BrIKoprIcraHHtM rlporpaMl4

wannier 90 i norcasaHo nocJriAoeHicrr orpLTMaHHs napaMerpin o6rrainnoi B3ae-

rvrolii.

,llpvrufi posair po6orn <<E.nenrponni, onruqni Ta vrarnirni

uacrnnocri MeraJropraniqnr.rx rco*rurerccin>> rlplrcB.xqeHo reoperuqHoMy

AocliAxennrc eJreKTpoHHux, orrrarrHlrx ra uarHitrux BJlacrrlBocrefi pflAy

MeraJroprani.rHzx crroJryK, 3oKpeMa, Qranoqianinin uepexi4nrx ueranin,

4noeuuipnnx KOMTIJIEKClB ocnosi
.-

feKcaaMlHo0eH3eHv

rerccauinotpzQenuneHy, KoopAllHaIlifinoro nolirvrepy

uipasrEn4nriorary nriai i niremo, Mer€uropraHiqnoro KoMrrJIeKcy MOF-74 is

nepexi4HriMr{ eJreMeHraMr4. Nrfl scix cuonyK [poBeAeuufi AeraJIbHIrfi onuc

uarepiarin, ix BJracrr{Bocteit, croco6is ra cQep 3acrocyBannfi, IueroAis

AocniAxe lnHfl, a raKo)K upo ananigosaHi pesyJlbrarI,t AocriAxenr.

,{nx rraemlo$ranoqianiHis orpr4 MaHa eJreKrp oHHa eHeprerurlHa crpyKrypa

i scraHoeJreuo BrrJrr{B cuJrbHoKopeJrBoBaHux d-e.nerrpouin uepexi4uzx eJIeMeH-

rin. 3nafi.qeHo y.rrBHy qacrr.rHy 4ienerrpu.rHoi Qyurqii Ha ocHoBi oAno.racruH-

KoBr4x ra 6araroqacrrHKonzx ni4xoAis. [m QraroqianiHis MapraHIIIo, sarisa

ra ro6anrry 4aui fisuuni rapaMerpr/r orprlMaHi rus, rapaMarHirnoi m Seporraa-

rnitroi Sas. llpoauarisosaHi eKcurrouHi nnacrusocri AaHTEX MoJreKyJrrpHI{x

crpyKryp.

Orpr,riraano 3aKoHr4 4ncnepcii eneKTpoHin y 4nonuuipHIEx irneraroprauiu-

TA

ocnoei

Hr4x KoMrrJreKcax rercaauino6enseHi Hixenro ra rr,riAi i rercaauinorpn$enureni
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nirelro ra rr,rid. [pr, gauux crroJryK BnJrr{B cprJrbHrax roperrqifi d-ererrponin

uepexi,qnux eJreMenris sun.{euufi i upoaHanisoeaHLrfi 3 BrrKopucraHHrM ABox

ri6pn4nux o6rrainHo-Kopenrqiftnvx $ynrqionanis - PBEO m HSE06. 3nafi4eHi

.racrorHi 3arrelrHocri .qiftcnoi ra yxanoi qacrrrH 4ienertpuqHoi Synxqii.
BNs.reHo eneKTpoHrry crpyKTypy KoMnJreKcis Ha ocnoei uipasuH4urionary

rrai4i ra Hircemo i orpzrvrano orrrlrqHi uacrnnocri Aannx uarepianin - 4ificry ra
ysBHy qacruHy 4ienexrpz.{Hoi Oynrcqii y oAHorracrpIHKoBrIX Ta KBa3i.racr[Hro-

BIIX HAOJILIX{EHH'IX.

flpoee4eno ana.nis uarnirnux BJracrrreoctefi MeraJloprani.rHoro KoMTIJIeK-

cy MOF-74 i nuwneni reuueparypni inrepnaru icuynannfl, ilapavranrirnoi, (fe-

ponaaruirHoi ra anruQepouarnirnoi 6a: Aanoro rraarepiary. Atrs roxnoi $agu

orpulraui eneKTpoHni ra ouru.rHi BnacrprBocri. MarnrrHr BJracrusocri 3a3Haqe-

Hux Marepiarir npoananieosaui Ha ocHoBi rvro.qeni feftseH6epra, snafiAeHi reu-

ueparypHi s arexHocri nauarniqeHocri ra uarsirHoi cupufi nsrrlrnocri.

5. Cryninn o6rpyHToBaHocri ra 4ocronipHocri HayKoBrrx rroJrortenr i
BrrcHoBKin 4ucepraqii

OcnosHi p$yJrbrar Lr Avrcepraqii ouy6rirosaHi y nponi4Hux 3aKopAoHHI{x

nepio4zunux BITAaHHTIX Ta Qaxonnx BI{AaHHsx YrpaiHn, BoHI{

o6ronoprcBaJrucfl. sa 6egnocepe4nsoi yracri aBropa na npo$iJrbHr4x HayKoBI{x

rcon$epenqisx. [Stx rrpoBeAeHHrr AocriAxeHnx aBTop BkrKopucraB cyracni,

4o6pe anpo6onaua reoperr.r.rHi rderoAr{ po3paxynxin, uo6yAon, cznryrrqifi i
MoAenroBaHHrr. Onpaqronannfl, ra anaris oAepx(aHr{x pe3yJrbrarie sAificHeHo s

BkrKopr{craHHrrM c1^racHrax uporpaMHzx gaco6in. Bce BI4uIe3raAaHe sa6ea[eqye

o6rpynrosaHicrr ra Aocronipnicrr oAepxaHl{x peeymrarin ra

c$oprrayrboBaHrax na ix ocnosi sr4cHosrin 4ucepraqii.

Anpo6auis podorn npoxoAlrJla aBTOpr{TeTHrrx HayKoBI4X

ronQepenqisx. lly6nircaqii aBropa y HayKoBrax r(ypHuurax ra uarepianax

rouSepenqifi niao6pa)Karorb cyrb Br4KoHaHux AocriAxeHb ra npeAcraBJreHr4x B

Ar{ceprarlii p esynrraris.

AHorauiq ALrceprarlii uonnicuo eiAnoni.{ae il suicry, BoHa aAeKBarHo

rrepeAae ocnoeHi Hayroni pe3yJrbrar v AvrcryTaHra.



.{oni4ra npo p$yJrbrarr4 uepeniprvr Ha axaAeMi.rHufi

Araceprarlii Krucra IO. B. oAHo3Haqno cni4.rnrb rpo nitc
arcaAetvri.rHoi,uo6po.recHocri.

6. 3ayear(eHHq rrloAo qncepraqi'i

Hessaxaroqkr Ha re, rqo y Alrcepraqii Knracra IO. B. ogepxano nusry ui-
KaBLrx HayKoBrrx ra rrpaKTr4rrHkrx pe3ynbrarin, po6ora He nos6aBJreHa HeAo.flircis.

,{o raxux, Ha Moro A}vrxy, Mo)KHa niAnecru nacryuHi:

1. B ApyroMy pos4i.rri 4zcepraqii aBrop nprlBoArlrb sHafiAeni 3HaqeHHt

eJreKTpoHHrlrx, orrrlilrHt4x ra uarnirHr{x napaMerpin 4ocriAxyBaHl{x cloJryK,

yrycKaroqr4 sci npovrixui onepaqii poopaxynris. [pt 4ocronipnocri Ta

HafJr.f,AHOCTl BapTO

po3paxyHKy.

6yno rpeAcraBr{T}r Aeranrniruufi aJrropt4TM ix

2. Pe:ylrraru po3paxyHris AiereKrplrrrHrrx $ynxqifi 4ocni4xyBaHLIX cnorryK

aBTOp IIOplBHrce 3 eKCrIepVMeHT€UIbHLIMU CIIeKTpaMLI lX OnrrrqHoro

rrorJrr{HaHH.f,, B3rrrrMI{ s nireparypuzx Ax(epen. finx xopernrimoro

uopienxnHq i aHanisy cri4 rrepeBecrr{ c[eKrpLr orplrMaHI,tx 4iererrptrqnvrx

QyHrqifi B crreKrpn onrr4qHoro rrorJrrHaHHf i roai spo6uru uopinrunun, a6o

x [o.rrcHr{Tr{, qoMy rlboro He 3pooireHo.

3. llpz po3paxyHKax KoHKperHLrx SisrauHlrx uapauerpin cyrreBy ponb

ei4irparom sonHirnri ra enyrpiruHi uo.{amoni yuoara. Cria 6yno 6 Aemnrno

orrklcarr{ ix lls 4ocri4xyBaHr4x c[onyK rrepeA rrpeAcraBJreHHrIM peoynrrarie

pospaxyHrcin.

4. B po6ori :ycrpi.rarorbc.f, nesua.rHi rpaMarlrqni nouunKl{ Ta orruIcKlit, 3o4peMa,

He sci cKopoqeHH.rr HaBeAeni n nepeniry yMoBHrrx no3HaqeHb, HarrpIlKJIaA, He

HaseAeHi cKopoqeHHr Tf, lIM, @M, A@M, RPA, MLWF ra iHrui, xoqa B

rercri BoHr.r posuu@ponaHi, rpirnr roro, BoHlr HaeeAeHi He B anQanirnonay

rropf,AKy; sycrpiuarorrcx neniguoniAnocri B niAuucax Ao pzcynxin i
rro3HaqeHHrx Ha prrcyHKax, HanpI4KJI aA, Ha puc. 2.6 , 2.8, 2.10 , 2.14 ra i:n.

3a-sHa.reHi saynaxeHH{ He Marorb nupiruamHoro BnJrrrBy Ha 3arulJlbrry rlo-

3urr{Brry oqiury Alrceprarlii i ne 3Hrnrcyarb HayKoBy ra [paKrl4qny qissicrr

pe3ynbraris m sncHosxin po6orz.

Bnaxaro, Iqo npeAcraBJreHa Araceprarli.a <<Ererrpouni, ouru.rui ra uarni-
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THi BnacrnBocri MeraJro opraHirrHr4x KoMrrJreKcin sr [epcrreKTrlBHLtx vrarepialie

HanoeneKTpoHixu ra nanocuiHrponircu> e 3aBeprrreHoro HayKoBo-

AocniAnrarlbKoro po6ororo, {Ky Br{KoHaHo Ha BucoKoMy HayKoBoMy pinni is ga-

crocyBaHHrM c1..racHr{x eKcrreplrMeHT€rrrbHl{x rraero4is i uoeuictto siAuosiAae

Br{MoraM MOH YrcpaiHz, ari nzcyeaK)rbcr 4o po6ir na sgo6yrrx HayKoBoro

cryreHs AoKropa Sinoco$ii, a if aBrop, Knncro IOpifi Boro4znalrpoButl, 3acny-

roBye rpucyA)KeHHr fionry HayKoBoro cryrreHrr AoKropa Siroco$ii ga cueqia-

nruicto 153 - Mirpo- Ta HaHocvcreMHa rexnrra.

O$iqifiHlrfi ouonenr, AoKTop rexni.rHnx

npo$ecop, saei4yua.r raSe4pn 3araIIbH

,4LrCqUIInlH HarIlOH€rnbHOfO yHr

-.MeAI{III4HI4 Ta OIOTeXHOJIO|ILI lMeHl F. P. I{ix

fli.quuc upo$ecopa E. P. I{ixa sanipxto

B.reurfi ceKperap Jlrnincrroro naqioH€trlbHoro

yninepczrery Berepuuapuoi MeAI{quHu

ra 6iorexnonorifi irvreni C.3. fNrnubKoro I. .f. Ma:yp


