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Bilryrc

o$iqifiHoro oroHeura Ha Arlceprarliftny po6ory

Menoruuxa lopin poMaHoe uqa

<<Hayrcon i ocnonu rexHoJrori fi ecrepiB B r.r rrlux ?r(rr p H rrx Kr.r cJr or>>,
noAaHy ua s4o6yrrf, HayKoBoro cryneHt AoKTopa rexui.rHzx HayK sa cueqialruiclo

05.r7.04 - rexHonorix npo4yxrie opraHiuuoro cr{Hre3y

Arcrya.nrnicru reMrr.

Ecrepra BHITILIX xtI4pHI{x KI4cJIor ra cuzprie C1-Ca 3HaxoArrb 3acrocyBaHH.rr rK
6ionalzno, @uIpoBr{Ha AIrfl oAepxaHHs Br{rrlr4x xr4pHr4x cnnprin i nonepxHeBo-
aKrHBHr{x peqoBr4H, nnacrusiKaropu, inri6iropz roposii, Torrlo, ulo ceiA.rrarr npo ix
BaxsIPIBe 3HaqeHH-{ B pisHonaaHirnocri upo4yrrin [poMkrcnoBoro opranivnoro
cl{Hre3y. Biaoui rpoMl4cnoni uero4n oAepxaHHr ecrepin nurqux xrrpHr4x Kr{cJror,
ffii qpynrylorbc.tr Ha 3acrocyeauni upoqecin ecrepHsiraqii Blrrrdux xr{pHHX Kr4cJror
a6o rpaHcecrepra0ircaqii rpuruiqepz4in onifi ni4noni4unvrrE cnupraMu qr4

auiHocnzpraud, MaKlrb pflA ue4onircin, .aKi, B rrepluy qepry, non,.sgaHi 3
BLIKopI4craHHtM roMoreHHLIX KaraJli:aropin, rUo BLIcyBae p{A x{opcrKkrx BrrMor Ao
euicty B cI{poB}IHi ao4u i sinrHl,Ix nfl4pHr4x Kr4cJror. B se'xsxy 3 rIHM, 4r,rcepraqifina
po6ora MelrHuxa IO.P, flKA [plrcB.flqeHa pospo6neHHro HayKoBLrx ocHoB

TexHoJIorlrIHHX upoqecin oAepx{aHHx ecrepin nfl4pur.rx Kr4cJror rpaHcecrepuQircaqieio

rpzrniqepz4in i ecrepN$ixaqiero BlJrbHr{x xfl'rpHlrx KtrcJror y upzcyrnocri

rereporeHHl4x KaraJltsaropin - cnoJIyK d- i p-nreranin, e HaA3Br,rqafrno aKTyaJrbHoro.

ArryanrnicrB po6oru Io.P.MenbHr,TKa, TaKox, ui4rnep4xye iT ss'ssorc 3
HayKoBI{M HarIpflMoM po6ir, flKvr npoBoAlarb xa0e4pa rexnonorii opraui.+rux

npogyrcrin HaqionaJlbHoro yninepcurery <<Jlrniscrxa nonirexnirca> - <Teopervr.rHi

ocHoBlI crBopeHH-{ nucoroe0eKTuBHl{x iniqiroro.rux i xaranirv-q{lzrx cr{creM Ta
lpoqeclB O€JIeKTLIBHI4x [eperBopeHb oprauivHux cnoJryK 3 Meroro oAepxaHH{

MoHoMepis ra uoniuepin>. llpaxrtrLrHy eaxrr.rsicrb orpr,rMaHr4x aBropoM pesynrrarir

rlHrBep.qxylorb aKrI'I nunpo6ynaHH.a 3anporroHoBaHrdx xaranisaropin Ha T3OB

<<Intep-Cl4Hre3)) (na. Eopucnan) ra Br{roroBneHHr AocniAnux naprifi ecrepin IIAT



<3ano4 roHKoro oprauiunoro cI4HTesy <Eapna>> (c. flruuuqx, Tucuenuqrxufi p-n,

Inano-(DpaHriecrxa o6n).

Crynins o6rpyrrrosaHocri HayKoBr{x rroJro?Kenr i nncnonrcino

cQoprvry"rrboBaHrrx y Arrceprarlii.

CSopnrynronaHi B 4zcepraqii IO.P.MenbHHKa Hayr<oni rroJroxeHHf, Ta

BHcHoBKT{ po6oru HayKoBo o6rpynrosaui. Bouu 6asyrorucfl, Ha 3HaqHoMy o6c.ssi

peeymrarin BJracHr4x eKcnepr4MeHTaJrbHr,rx ,4ocni4xenn, qKi 6yno [poBeAeHo is

3acrocyBaHH.f,M KoMrrJreKcy cyqacHrax SisrEr<o-xiuiquux uero4in, rciHerurtr npoqecin

Ta npn BpaxyBaHui crany csironux Aoc.rrrHeHr e rlifi rarysi, ulo HaBeAeui s uayrouift

nireparypi. ,{ocronipHicrr orpr4MaHlrx aBropoM pesymrarin sa6esne.reHa .rrK

KopeKTHoro [ocraHoBKoro Merr4 Ta 3aAarr 4ocri4xeur, TaK i 4ocri4no-

rrpoMucJroBnMr,r nunpo6ynaHH{Mr4, uil .r.aa flKr{x 6yro ni4rnopeno pe3ynbrarlr

ra6oparopHr{x gocnigNeHb, orpr{rvrani aBropoM. lly6nixaqix vrarepianie po6orrz y

eiAol,{ux Saxonzx BLrAaHH.rrx ui4rnepAxye o6rpynronanicrb HayKoBr4x rroJror{eHb ra

eucHonKin 4racepraqii.

,{ocronipHicrr i HosnsHa HayKoBrrx pe3yJrbraris.

[ocroeipnicm peeyrurarin, oAepx{aHr,rx IO.P.MenbHlrKoM, :a6esueqeHa

Br,rKopr4craHHrM n po6ori cyqacHux eKcneprzrMeHTaJrbHux MeroAis 4ocri4NeHu.r,

3acrocyBaHH-flM MeroAis ararLrarkr.rHoi o6po6xra pe3ynbrarie ra ix ny6nixaqiero e

nponi4urzx Saxoeux BraAaHHflx.

3Ha.ruy qacrurHy 3 npeAcraBJreHr4x B ALIcepraqifiHifi po6ori pesynrraria

oAepxaHo Brreprue, a:nafi6itrcrx cyrreBnMus Hr4x e uacryuni:

BcraHoeneHi saKoHouipuocri nnrnny Karanisaropin - orcn4in, ri4poxcr.r4ie ra

corefi d- i p-verarin ra iouie qux iraerarin, ivrMo6inisoBaHrzx ua xarioHiri, Ha

KiHerz.rHi ra rexnonori.rHi rroKa3HHKH npoqecin rpancecrepu0iraqii rprarniqepr,r4in

cnlrpraMll Cz-C+.

lloKasana uogi6nicrr px4ie aKrr{BHocri or<cnAin Nreranie ra ionie qzx uerarie

inavro6inigoBaHrzrx Ha xarioniri KV-2-8, ma BKa3ye Ha Bu3HarranbHy ponb r<ariony

Merany xx xarari3aropa pearqii.

BcraHoueuo B3aeMo3B'.fl3oK vriN rucnoruicrro uoeepxHi oKcI{AHoro

xaralisaropa ra rror{arKoBoro runuAxicrlo pearqii rpaHcecrepraQiraqii



TpI{rniIIepLIAiB Hnx{.r.ul,r'Lr ani$arravHr4Mr4 cnr4praMr4 Ta noKa3aHo, rqo ua noeepxui

xaralisaropin orclaAir vterarin, uepeBaxarorb cla6ri xuclonri rleHTpr4, a

axrnsHicrr xaranisaropin upouopqifina rinrrocri qzx qenrpin.

florcagano, tr{o pearqifiua s4arnicrr ani$arrzunux cnnprie y pear<qii

rpaHcecrepzQir<aqii consurszKosoi onii upz xarani:i oKcHAaMr4 nreraris ra ionaun

III4x MeraJlin, iulrao6inisonauuMl{ Ha xarioHiri Ky-2-8, 3MeHrrryerrcs si s6imrxeHHsr\a

AOB)Kr,rHrr ByfnerleBof o JraHrlrcf a.

BreHa.reHo aKrI4BaIIifiHi rapaMerpr.r peaxqii ecrepusiraqii oneiHoeoi xncloru

6yran-1-onoM y npucyrHocri ZnO i NiO, 3a AonoMororo qKux MoxHa nporHo3yBarr4
'  ;  --^-_^_--__:cTyIIlHb IIepeTBopeHHt IIpI4cyTHlx s orltl BIJIIHI4X )KI{pHI{X KLIcJIoT n pearqii ix

ecrepu$iraqii, qo ni46yBaerbc-f, oAHorracHo 3 rpaHcecrepusixaqiero rprarniqepuAie.

.{ucepranrou Brleptue po3rJrrHyro tiaoxrueicrr ar<rnnaqii npoqecy

rpaHcecrepz$irallii rprarniqepu4in eraHoJroM ra 6yrau-1-orou B npzcyrHocri

,4efKLIX ferepofeHHllx Karanl3aroplB ynbrpa3ByKoM Ta rroKa3aHo,'ulo noszrueHzfr

BnJII{B ynbrpa3ByKy Ha rIoK€t3HLrKz pearqii o6yvoueHo aKTr4ByBaHHrM Kr{cJrorHr.rx

qenrpin orcugin sanisa (II), ro6anrry (II, m) i nirenro (II), sxi nolo4irom

anruSepouarnirHuMn BJracrr4BocrrMr{.

lloxa^:aHo, IrIo Kararlis pear<qii rpaucecrepvr $iraqii rpurniqepra4in 6inrruicrro

conefi naeranie :yuoueriuft yrBopeHH.rrM xorr{nreKcie vrix xariouol,r Merany ra

npouiNnnvtu i r<inqenuuz npoAyKraMrr pearqii rpaHcecrepra@iraqii (uono-,

4zrniqep u4av'r4 ra ui qeprznona).

flparcruu H e 3HarreH Hfl oAep]r(aH r.rx p esy.u nrarin

Ha naifi IIofJI.xA, oAHI,IMIa s Hafieaxnzsiuux [paKTraqHux pe3ynrraris 4anoi

po6oru e nacryuHi:

Bcralrosreui onrzuamni yMoBr,r oAepxaHHx ecrepin Br{rrlr4x xorpHrlx Kr{cJror

rpaHcecrepu$iralliero rpurniqepu4ie crurpraMlr Cz-C+ y rpr4cyruocri orcra4in d- i

p-ueranie ra ionin qux Merzlnin, irvrvro6irisoeaHzx Ha rarioHiri, 3a flK:ax ronnepcir

rpzrniqepra4ie nparrr{rrHo Aocflrae 100 %.

florcasaHo, Iqo po3po6neni AI,IcepraHToM Karanisaropu sa6esne.{yrorb Br4coKy

r<oHnepciro rpurniqepugie upra ix rpaHcecrepra$ircarlii eranolou, xrzfi uicrnrr 5-6,2



l/.ac. oA BoALI, qo icrorHo 3Huxtye BlrMorrr Ao qKocri crnrproBoi cupoez11 Ans.

npoqecy np oMrIcJIoBoro o.{ep)KaHHa e crepin BuIrIr4x xr}rpHr4x Kr4 c Jr or.

BcraHoueHo, Iqo pospo6neni rararisaropr{ (orcra4H Merarie ra ionz ueralie,

ilavro6inisoeaHi sa rarioHiri), uoNHa Br4Kopr,rcroByBaru pa:in (ao 5 paain)

ni4npaqrosaHoi

ezcoroi ronnepcii

AocniANenr, o6qpyHroBaHo HayKoBy HoBra3Hy ra

pesynrrarin, ni4o6paNeno ocolucruit BHecoK

AeKUrbKa

raK iy npoqeci rpaHcecrepraSir<arlii rK paSiHonanoi,

coH.rrrrrHurcoeoi onii erasoJroM ra 6yrau-1-olorvr 3 .roc.f,rHeHHrM

Tpr4fnrrlepr4ArB.

florca.saHo, Iqo rpr{ nsaeuo4ii oneinosoi rucnoru i cyrrairui eranolaIrainis sNdiHa

MoJIbHoro cuinni4HollreHH.{ pearenrin Aae 3Mory perynroBarr.r cKJra.q upo4yxrin

pearqii i upn 6inrruenni na4ruruKy Kr4cJrorLr Mo)r(Ha ui4eraquru Lr ceJreKrzeHicrr sa

auinoecrepaMrr.

O4epxaHo ABa IrareHrLI Yr<painu Ha cuoci6 TpaHcecrepusiraqil pocnranuzx

oirifi ani $ arr4 qHr{Mr{ c m,rpraMr4 ra rarar i3 arop rpaHce crepra S i raqii.

llparru.rua sHa.rni\aicru orpr,rMaHr4x pesynmarie ui4rnepAx{eHa aKTaMH

Aocni.qno-lpoMl4cnoBoro nunpo6ynaH:nfr Kararisaropin ra BHroroBJreHHflM AocniAnoi

[apTll ecTeplB BLIUI4x XI4pHTIX KLIcJIoT, a TaKoX ix nuropucTaHH{M y HaBrralbHoMy

npoqeci HaqioualbHoro yninepcurery <Jlrniecrxa uolirexnirco>.

Crpyrcrypa Auceprauii Ta ocHoBui o4epxaHi pe:y.nbrarrr

,{ucepraqix npegcraBJleHa na 335 cropiHrax 3 AoAarKaMr4, cKJraAaerbcs 3

aHoraqii, Bcryny, ceMI4 po:4ilin, nlacHosxin, uepeliry lireparypu. Texcr 4racepraqii

uicrurr 49 pucy:ntcis ra 44 ralnvrqi. CnucoK Br{Kopncrauoi nireparypr{ cKnaAaerbcf,

s 257 nafiueHynanr.

y ncryui o6rpynroBaHo axryaluricrr reMI,I Ar.rcepTarlifinoi po6oru,

BI{3HaqeHo npeAMer i o6'err

[paKTrarrHy qinnicrb oAepxaHHX

aBTopa, HaBeAeHo Aani npo

cQopuynboBaHo Mery i :a4aui 4ocni4xeHr,

aupo6aqiro po6oru i ny6nir<aqii.

y repluoMy pos4ini 3a [anvrvra Axepen HayKoBo-rexniquoi inQopnrarlii

po3rJltHyro xiHeru.{Hi ra rexHorori.rHi acrreKTr.r upoqecin rpaHcecrepuQixaqii

rpurniqepn4in ra ecrepuSircaqii Br{rqnx }KHpHlrx Kr,rcJror, BKa3aHo HarrpsMKH

3acrocyBaHH.[ ecrepin BLIIqux xtrlpHl{x KlrcJror. llpoananisonaHo trepeBarn Ta



HeAoJriKLr Karani3aropiB pisnoro ruuy B npoqecax oAeplKaHH.a ecrepin BLIITIHx

xsrpHr4x KrrcJror. O6rpynroBaHo [epcleKTraeHicrr 3acrocyBanns, tK Karariaaropin

cnonyK d- i p-ueraris ra cQopnrynboBaHo ocnosHi 3aBAaHHr Allcepraqifinoi po6oru.

V 4pyrovry pos4ini HaBeAeHo xapaKrepr4crvrKvr perroBuH, xni europncraHo B

AocniAxeHHrrx, orrncaHo MeroArzrKr4 eKcnepr{MeHrin, ananisis ra po3paxynxin.

Y rpemorvry posgini Hase,{eHo pe3ynbrarla orpl,IMani npu AocniAxenHi peaxqii

rpaHcecrepraSircaqii rpurniqepu4in coH.alxHl4Koeoi olii clrl4praMll CrCq y

nplrcyrHocri rarali:aropin - crroJryK d- i p-vreranie. BcraHosneHo, Iqo xapaKTep

Kpr.rBr{x sNriHLr. xoHrepcii s qacoNd e no.qi6ru,rM Antr pisnux ruuis rararisaropin -

orcu4in, ri4t'orcugin, corefi ueranie ra ioHiB rlrx ueranin, iNrrrao6inisoBaHux Ha

rarioniri, ulo Ao3BoJrlrJro spo6uru BrrcHoBoK rrpo Br43HaqarbHy ponb caMe rarioHy

Mer€uy B upoqeci rararisy pearqii TpaHcecrepz$iraqii. florasaHo, IrIo ps4u

aKTr.rBHocri Ars oxclrAis Meraris ra rcarioHiry : ivr\ao6inisosaHl4rvrla ionaluu tr4erarie

raKox e noAi6unrvru. Bcrauoueno, rqo rarartis peaxqii rpaHcecrepra$ircaqii

binrruicuo AocniAxeHrrx coJrefi rraera-rris 3yMoBJreHzfi yrnopeHHqM KoMrrJreKcis N4ix

ionovr Merarry ra rcinqeBr{Mr4 i nporr,rixHr.rMr4 rrpoAyKraMu peaKrlii (rrirlepl{HoM,

MoHo- i 4u-rniqepra4arrau). BuxsneHo rcopenxqirc ivrix r<racnorHicto uonepxui

raranisaropa oKcr{Ay Mer€Lly, i no.rarxoBoro ruera.4rdcrlo pearqii

rpaHcecrepn$iraqii rpurniqepu4ie y fioro npzcyrnocri.

y qerBeproMy pos4ini HaBe.{eHo pe3ynbrarrd AocriAxeHns BrrnHBy

TeM[eparypu pearqii, vronrnoro cuiesiAHorrreHHr peareHrin, nvicry Kar€Lni:aropa

Ha rpaHcecrepn$iraqiro rpurniqepu4in crrrzpraMu Cz-C+ y upucyrnocri

xararisaropie ioHis d-nreranis, ir,ruo6iflisosaHlrx rcariouirou Ky-2-8.

BcraHosneHo orrrr,ruansHi yMoBr4 rpaHcecrepu$ixaqii rpurniqepu4in cuupraula C2-

C+ y upracyrnocri BK€BaHrrx Kararisaropin. llora:ano, IIIo Herpr4Bana o6po6ra

BKa3aHux rarani:aropin po3aruHoM nyry Ao3BoJr{e niAsuqrarn ik arcrrasHicm B

peaxqii rpaHcecrepn$iraqii.

V u'srouy pos4iri HaBe.{eHo pe3ynbrarH AocniA)KeHHr BrrnHBy reMrreparypll

pearqii, MoJrbHoro cuiesiAHorrreHH.f, pearenrin, nuicry xara-ui:aropa ra Aii

ynbrpa3ByKy Ha rpaHcecrepra$ircaqin rpurniqepv.qis eraHoJroM ra 6yran-1-ororvl y

uprEcyrrrocri orcz4in uerarin. BcranosneHo onruuamui yMoBu [poqecy



rpaHcecrepn$iraqii. Bucynyro rinoresy,

naarnironrroprAKo B auwir. craH raranis arop in, qo

qo yJrbTpa3ByK BnJrLrBae Ha

c[pr4rruH{e ni4nrarqeHHr arrneHocri

KLIcJrorHI4x IIeHTpIB oxcuAin ueralin, sxi \aarcrr aHrzsepouarnirHi eracrznocri.

lllocrzfi pos4i-rr Allceprarliftsoi po6orz uicrzrr pe3ynbrarz Aocni,q)KeHHf,
oAepxaHH'{ ecrepin BI4ITII{X x{I4pHI{x KrlcJror ik ecrepzsixaqiero cnvpraM1r ra
aMlHocIIHpraMl4' BusHa'IeHo enepriro arrznaqii Ta nepeAeKcnoHeHrliftnwfiMHol6Hr4K

pearcqii ecrepusircaqii oneiHosoi xucroru 6yran-1-ororvr y npLrcyrHocri oKcraris
LIHHKy i uirenrc (II). floKasaHo, ruo po3paxoBaHa 3a r{}rMr,r xinerz.{Hnr\dz
loKa3HuKaMI4. KoHBepcix ninrnzx xI4pHLIX KLrcJror n peaxqii ix ecrepzsir<aqii upz
rpaHcecrepn$ircaqii HeoqI4rIeHI4x qv ni4upaqroBaHlrx onifi 6yraH-l-orov y
upucyDrocri BKa3aHux or<cu4in 4o6pe Kopenrce 3 oAepx aHkrMu npaKTr4rrHr4Mr,r
pe3yJlbraraMll' Anq oAepxaHH-g ecrepin Bl4rr{krx x{r4pHr{x KHcJror coarrcroKy
3arlporloHoBaHo sAificHtonarra ix eKcrparyB aHHfl roJroBHoro Sparcqiero err'noBoro
cul4pry 3 [oA€lJIbIrIorc ecrepn0iraqielo orpuMaHoro eKcrpaKry. lloxa^:auo, 1110 cKnaA
lpo4yrcriB BaeMoAii oreilrosoi xuclorz i cyuiuri eraHoralaiHis raoNHa perynn Bar1r
sNriHorc MoJrrHoro cuinni4norreHH_fl peareHrin.

y cboMoMy pos4ini po3rnsHyro rrpr4KnaAHi acnerru 3acrocyBaHHrr
AocliANennx r<ararisaropin. lloxasano Moxrnsicm [oBTopHoro BrrKopr.rcraHH{
ot<czAie Naeraris ra r<arioniry: inarvro6inisoBaHrrMlr iouaun Naeraris sr< rararisaropin
rpaHcecrepz@iraqii rpzrniqepn4in paSiuonauoi ra ni4npaqrosaHoi coHrrrrH'Koeoi
orii cnLIpraMH Cz-Cq si s6epeNeHuxira nucoroi xounepcii rpzuiqepr,r4in.
BcraHonneHo, Iqo 3acrocyBaHHfl eraHoJry s sr\aicroNa 4o 30 .hrr' erLrnarlerary, Anfl
rorraorenisaqii peailcl{ifiHoi cyuitui, Ao3Bonse a4ifiurronarz rpaHcecrepraQixaqiro
rpzrniqepzgin : BI'IcoKoIo roneepcien rpr4 sraicri BoAr4 y cnupri g-10 vrac. o/o, u1o
icrorno 3Hl4xye BI{MorI4 Ao .srocri crrr{proBoi cuponzHz. 3anpononoBaHo
rexHorori.{Hi oxeMl4 oAepx(aHHf, ecrepie Br{rrlr4x xr4pHr4x Kr4cJror
rpaHcecrepu0ir<aqiero rpumiqepugin i ecrepvsiraqiero Br4rr{ux xrrrpHr.x K'rcrror.

Ta exororiuny oqiuxy 3acrocyBaHHfl 3anporroHoBaHr{x

Arzrceprar{ifinoi po60ru KopeKTHO y3af€urbHrororb HaseAeHi y

,{ano exoHo\ai.{Hy

xararisaropin.

Bvcnonrr Ao

p os4inax p e3yJrbrarkr.



[o4arrn Nrictsrr crllrtcoK nparlb ArzcepraHTa, ouy6nixoBaHgx 3a reMoro

Al{ceprallifinoi po6oru, aKTLI nnupo6oeyBaHHq 3arrporroHoBaHr4x rararigaropin ra

BLIroroBJIeHH.{ 4ocni4unx naprifi ecrepin Burrtrtx x{r4pHrrx Kp.rcJror, . aKT

BnpoBaAXeHH.[ B HaBqaJlruuit npoqec ra po3paxyHKr4 eKonoriqnoi eQexrunuocri

3acrocyBaHHr 3anpo[oHoBaHr4x Kara_rtisaropin.

Buxo4x.rn s aua;risy ocnosHoi qacru'Lr 4ucepraqii, Mo)r{Ha zpodur:u
BtrcHoBoK, rqo Alrceprarlr' e 3aBeprleHoro HayKoBoro po6ororo.

Pesynrraru Allceprallifisoi po6orz uosHicrro nncniueHi y 22 HayKoBr4x
uy6niraqixx, e roMy'rxcri y 1 crarri n nayroBoMy nepio4zuHoMy nngauni inruoi

AepXaBu, IIIo BXoAI4rb Ao HayKoMeTpuqHoi 6asu AaHIIX Web of Science, 19 crarr{x
y HayKoBnx QaxonLTX BI4AaHnrx VrpaiHLI, 3 urax 11 - y HayKoBLrx $axonrax Br4AaHHtrx

Yxpainn, ulo BKnroveui .qo uiNnapo4Hux HayKoMerpr{qHux 6as AaHzx (n r.v. 4 y
BI{AaHHtx, IIIO BKr}oqeHi 4o rvriNHapoAHl{x HayKoMerpr4qH?rx 6az gayux Scopus i

web of Science) i 2 nareurax vrpaiu,r Ha KoplrcHy MoAeJrb.

3N'ricr aerope$epary i4enrnvuuft ocHoBHLrM rroJro)KeHH.rrM 4racepraqii.

.{rEcepraqirc i anrope0epar o0oprraneHo sri4uo BkrMor AAK MoH vrcpainz.

3aynaxeHHfl Ta 3araJrbHa oqiHrca po6orn

1 . Hassa Ar4ceprarliftuoi po6orn Aerrlo po3nora, Ha Moro Alvrrcy, rpe6a 6yno

AoAarI{ (..B rlpucyrHocrl Ae.IKLIX oxcagie m iurrao6irisonaHrax ionie rraeralin. sr
rararisaropie>>.

2' B poa4ini <HayroBa HoBI,I3Ha...> ra BucHonrcy J\b 6 npe4craBJreHo, llo nil

4iero y3O (('..roqarKoBa runv4xicrr s6inruryerbc.s n 1,04 ...pa3r4 [y rvua4ry rarisa
(IID]...3a BlIHrlrrcoivr Co3O4 i NiO y npl4cyrnocri .flKHX ureugrcicrr pearcqii 3pocrae
He3HaqHo...). 9ovry aBrop BBaxae, IrIo g6imuenns runu4r<ocri B 1,04 pazu e
SHA'IHZIVI?

3 . BzcHosoK Ha crop. 8 anrope0epary <<Kounepcir rpzrniqepn4ie y pearqii ix
rpaHcecrepn0ircaqii uponan-1-oJroM 3a 30 xB. e Hr,rxrqoro, Hix npLr
eralronisi...(irrauo6irisoeaHi ionu ueranin)> He soeciNr y3roAxyerbcr 3 AaHuMr4
HaBeAeHuM Ha puc. 1 , 6 ra B ra recroM Al4cepraqii Ha arop. 138 ra 134. puc. 3.9 m
3.10 (alEcepraqix) raKolK He AeMoHcrpyrorb nepeBarrz eraHony HaA rrporan-l-orou.



4. Bce x raKvr, 3 Arrcspraqii (crop. r2g-r32) ra aBropeQepary (crop. 9) He
3po3yMuo, qoMy B Ilpllcyilrocri cylrSary niremo raKo)K He crrocrepiraerrcx nepio4
inayrqii? TanoN He sposynairo, rK 4ani ra6r. I (anropeQepar) ra ra6t. 3.5
(4ncepraqix) nora:yrorb ni4cyuricru uepio4y in4ycqii?

5' He sosciNa epo:yuilo BHKoprIcraHHfl pisnrax 3a posuipniclo oAr,rHHrIb
rloqarKoBoi runu4xocri pearqii. B oAHoMy Br4rraAKy rle MMorrrlQv2 c) (uaupzKrraA,
puc' 3'I3,3.I4'l,;a pzc. 5) n iHurouy BI,ITIaAKy - vronr/(4vr3 c) (naupurna4, pzc. 3.g
qI4 pLIc' 6). IIIe MolKHa spo:ynairu, rlo B [eprxoMy Br4narKy - rle rrr4roMa rueu4ricrr
HA OALrHnrIrc.[oBepxsi raralisaropa. A rqo B ApyroMy Br{rra.qKy? ogunwlx o6,euy
rcaraltsaropd qv peaKropa (6o iuoAi B po6ori Br4Kopr4croByerbcr i ocraHne
uouxrr.a)?

6' B po6ori icuye TIoMLIJIKa ros'f,3aHa s cniesi4uorueHuxrra Tf:cuzpr. Anrop n
Ae'{KI4x uicqxx (HanpmnaA, crop. 163-165 qr4 crop. 14 anrope4epar) HaBoArrrb
<"s6inbrueHHt MoJIbHoro cuinaigHolrreHH.rr Tf :cunpr...>, xoqa Ha'rrpaKTraqi fi4errcr
npo a6ilrrleHH.fl cninniAnoureHH.rr cnupr:Tf. Tar caMo Ha pvc. 4.3-4.6 ra in. qv puc.
7, 8 - aarope$epar, B ui4uracy Ao pllcyHxin icnye cnisniAHorueHur Tf:cuupr, xoqa,
HacnpaBAi na oci (fi> pucynxie HaeeAeHo cuinei4norreHH, cunpr:Tf.

7 ' IcHye Hey3roAxtenicrr uiN 4auzMrl no rpoAyKrr4sHocri (ra6n.. 4.1 rapuc. 4.6
- Al4cepragix,'4u ra6n.. 3 ra puc.9 - anrope$epar). TaK s ra6nvrqxx npeAcraBJreHa
tlpoAyKrLInnicG B eraHorlisi 860 rcr/(u3 roA), u1o ni4uoni4ae 0,86 rcr/(au3 ro4). B
6yraHoni:i, rpoAyKrI4snicru (pucynrz) cranou{rb Ao 120 ru/(ana3 roA), rrlo He
y3ro&Kyerbc'fl e paHirue HaBeAeHIIMI{ Saxranau ra BucHoBKoM rpo 3HH)KeHHf,
e$errznnocri npoqecy si s6imlxeHHtM AoBXr{Hr{ ByrnerleBoro naHrlrora cuupry. [o
peql, '[KIrIo AuBurl'rcfl pe3yJlbrarra AocliAHo-rIpoMI4cJroBLrx nvrupo6ynaHb, To raM

rroK€BHLrKr{ IIpoqecy

a 3a paxyHoK rrofo

posuipy qacrr.rHoK

rrpo.qyKTr.rsHicrt Bce xr raKr4 ua vr3 peaKTopa, a He AM3.
a ) l6. ABTOp [orcHroe BrrJrr4B xinrrcocri rararisaropa Ha
((afJroMepaqiero qacrLrHoK xararisaropy). Bznurcae rrr4TaHHr:

ei46ynaerrcx q{ amovrepaqix? [ocni4u gi s6imrreHH.f,Na

Kar€un3aropa AeMoHOrpyrorb Jrr4rue orHe - e pi4uuHo-sa^:HoMy rrpoqeci npaqroe
JII4Irre reoMerpl4qHa [oBepxH.f, Karariearopa AocryrlHa Anfl peareHrin, Uo AaBHo



eiAoNao. ,{o peui y3O Ao3Borse sauo6irrla npoqecy aFrloMepaqii, uorvry 6yno IIe He

AocniAratu?

9. B ra6luqxx 6.4 ra 7 (avrope$epar) nane4eno, tBHo rIoMHJIKoBo, 3Har{eHHtr

10.

cuineiAHorueHH.r KI{cJIoru:6yraH- 1-ol : 1 :125I.

Bi.qnocno ei.qAineHH.s raranigaropa An-q fioro 6araropa":oBoro BI{KopLIcraHHs..

flurasns rpocre - a qoMy BrracHe <Hyru-$inbrp) i rrKuir Sinrrpyroqufi uarepial?

fo peui ei4rpurufi, uu BaKyyMHLrfi? I vovry He (ApyK-Simrp> 'rlt iHlxi npoMllcnoBl

11. B po6gri icHye pflA noMLrJroK Ta HeB.{aJII4x nrapa":in. Hanpur<1a,4 ((...3a

pe3ynbrararf,z orrs4y nireparypl4 po3rrlflHyro ...> (crop. 5, aerope$epar), <..sMicr

Sinrrpu? O6rpyHryBaHHt Ilboro er.r6opy He BA€LrIoct npoqurarl4.

BoJrofI,I...B ..oKcu.{ax MeraJlie - e 3HuKoMo HI{3rKIIM...>

BLlcHoBoK 10 <s[Kopl4croByBaru rIoBTopHo He MeHIIre

rr'flTvr pa:in>> ra iH.

Bra":ani 3ayBaxeHH-fl He 3MeHluylorb Hayroroi Ta

BUKOHaHLIX AHCepTaHTOM 4OCli4Xenr, a Auceprallifina po6ora,

nigo6paxeHHqM pesynrrarin aKTy€UIbHoIo, qilicnoro HayKoBoro

4ocroeipnicrr pe:ymraris flKoro ra Bl4cHoBrcie He BI4KJIIaKae cyvnintn.

Po6ora eiAuosiAae nacropry cneqianrnocri 05.I7 .04 - rexuoJloria npo4yrrin

opraniunoro cr4HTe3y 3a Harrp.rrMKaMu AocniAnteHb <[ocni4xeHHt i rexnolori'IHe

pospo6nenru rereporeHHr{x Karariru.rHlax upoqecin neperBopeHHt opraHlqHLIX

peqoBuH)) Ta <Po:po6neHH.fl rexHoJrori.rHl,Ix npoqecie nupo6uuqrBa oprani'IHlax

npo4yrrin is nnropl{cTaHH.lM nuup otrlinloBaHH.fl p isnnx eneprifi >> .

Bnaxaro, qo 3a aKTy€LrrbHicto, HayKoBoro HoBI43Horo, ilpaKTurlnoro qiuHicrro,

Br{coKr4M pinHerra ,4ocronipnocri orpl4MaHux pesynrrarie, o6rpynrosaHicrrc

HayKoBLrx rroJrox(eHr i nucnonrcie ,qncepraqifina poSora IO.P. Melrnurca <<Hayroni

ocHoBH rexnolorifi ecrepin Br4rrlrx )slpHlIX KLIcJIoT) niAuosiAae BI4MoraM Ao

AoKropcbKl4x 4ucepraqifi, u1o nurla,4eni n nyHKrax 9, 10, 12 <llopr4ry

npr{cyAxeHH.rr HayKoBrrx cryneuin> (nocranona KM Yrcpainra Ns567 s\L 24 rII4rIHrI

2013 p., is sruiuavrrE, BHeceHlrMra sriAHo g llocranoBaMl{ KM J\b656 si.q 19.08.2015'

Nsl159 nia 30.I2.20I5, JS567 s\a27.07.2016 ra HaKasy MOH Vrpainz Jtlb1220 sia

(crop. 19, anrope$epar),

rr'fltv pa:in> savticrr <<4o

[paKTLIqHOl IIIHHOCTI

3afaIIoM, e

.4ocri4xeuHr,



23.09.2020 p.), a ii asrop - IO.P.Mersnux 3acrryroBy€ rpncyAxeHH.s HayKoBoro

cryneHs AoKTopa rexHi.rHux HayK 3a cueqialrnicrro 05.17.04 rexnonoriq

npogyrrin opranivHoro clrHre3y.

O$iqifiHzfi ououenr

tlJreH-KopecnoHAeHr HAH Vrpainn,

AoKTop xilai.rHrax HayK, upoQecop

sanigynau nigAixy oKLT cnroBaJrbHr{x

rereporeHno-KaraJrirll.{Hr.rx npoqecin ,/
,R ,/

IHcrnryry c@6 uii ra npo6reM eHAoerconorii HAH Y xp aiuu/rl-ffi#. 3 axzraron

lli4nuc qneH-KopecnoHAeHra HAH Vrpainu, .qoKropa xil,r. HayK, npo$., 3aB.

ni44inorra Incruryry cop6qii ra npo6nel,r en4oerolorii HAH Yxpainz

B.O. 3axlrruuroBa :acei4uyro.

B'{eHzfi ceKperap Iucruryty cop6qii ra npo6neM eHAoercolorii HAH Yxpainz

KaH.qI4Aar xituri.rHnx HayK

03.12.2r

C.I.MenerreBurr
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