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ooiqiftnofo oroHeHra Ha Auceprarlifiny po6ory P.B. fopau
<Cop6qin 6.naropoaHrrx Mera.ris Ha uonepxHi cn.nircareJrro ra {irocop6enrin

3 rr pu qe[JreHrl M LI rioceqo sI{H H rr M rr rpyrl aM rl)t
noAauOi na s4o6yTTf, HayKoBorO cTyleHfl KaHAI'IAaTa XlMlrIHlIx HayK

Bcryn
llpo6nerrlu nepepo6xu si,qxoAie 6naropo4nHx ueranin (EM)' a raxox ix

BI4[yqeHHs 3 TexHoJroriqsux poevunie 3aBXAr4 3€rrlkTlrralorbct aKTyaJrbHllMrI.

flepcnerruBHr{M gnx nzpirueHHr uboro 3aBAaHHt e cop6qifiHe KoHIIeHTpyBaHHs EM

Ha nonepxui

cnoJIyKaMI4,

ueoprauir{Hl{x nociin, vro4r,r$iroBaHI{X KoMnJIeKcoyTBoplorcquMl{

craxivroo cnlirarenin, xiNri'IHo rrao4uQiroBaHgx uoxiAnuuu

ueo6xi4nicrr BlrKOpr4cTaHHfl. TOKCr{IrHHX OpfaHltIHLIX

IIO, He3Baxarcqu Ha BI{coKy. ceJleKTunnictr, rari
.4OBrOTpLtB€uIlCTb CI,IHTe3y,

po:uunnurin rolqo. 9ePes

rioce.{oenHHI,IMLI fpynaMn Ta

eiAHoueHHro Ao EM e BaxJII4BoIo

BI4BIIEHH{ lX NO|JILIH€IJIbHLTX

AJrt KoJloiAuoi xinrii ra xiNai'rHoi

Koporrcufi anaJris snaicry Po6oru

[ucepraUis crnaAaerbcf 3 aHoral{ii, ecryuy, ornflAy nireparypra (pos4il 1),

orr{cy tuetoAiB cl{Hre3y cop6eurin, a raKox MeroAI4K anali:y ix cop6qifiuux

Brracrl{Bocreft (por fii 2), ocHoBHoro :rr,licry po6oru (pos.{illa 3 - 6), nncuonrin,

crrr4cKy BI,IK9pHcTaHLIX Axepen. Pyronr'rc rvrae I37 cropiuotc ApyKoBaHoro reKcry,

uicrurr l0 ra6nraUl ra 58 pHcyuxin, BKJIIoqae 103 uocuJlaHHfl.

reMkT, cSopvrynronaui Mera fi, sas1auHfl Aqcepraqifinoi po6oru, BI4KJIa.4eH1 HayKoBa

HoBlr3Ha ra [paKTr{rrHe 3HaqeHHt orpI4MaHI,IX pe:ylrrarin, HaBeAeHi Aa]FIi tlpo

oco6ucrufi nsecor sgo6ynau a ra nyStixaqii aa o6panolo reMolo'

Y nepurorvry pos4ini <Cop6enrra pirnoi upllpoI.v il,Jrfl BuflyrleHHf MeTaJITB>>

npu4ineHo yBafy ofJrfAy rr,larepianin Ha ocnoni culirarelin, xiMi'{Ho

uogusixoBaHr4x ciprcorlaicHr4Mr,r rpynaMrl ra ix BI4KopIacraHH.f, Ant KoHIIeHrpyBaHH.fl

(posain 1),

Asoraqis ra BcrYrI

Br4MOfaM .IIO KaHAI4AaTCbKI{X

3a :irricrou ra o6csrort siAuoniAalom icuyrouuu

4ncepraqifi. y ncryui o6lpynroBaHa arryzutrnicm

rioce.rosusu. Mix rr,rM, qi cop6eHTl.r Malorb p.gA HeAolirin, sK To KoIrIToBHicrr ra

cop6enru sHafiuurra 3acrocyBaHHr nepeBa)KHo JII4Iue s aHaniru'rHifi xirraii. Ocransirr'r

qacoM aKTyaJrbHrrM crae Br{Kopr4craHls. cop6qifinnx rr,larepialin [pl4poAHoro

rroxoAx(eHHs. llpore, BrrBrreHH[o uarepianin Ha ocnoei opraui'runx MarpI'IIIb,

vrogzsiroBaHkrx ciprconrraicltrMvr rpynaMl,I, B ToMy 'Iucni uoxiAuuuu rioce'IoBvIHvr,

4oci nprEgileuo ule HeAocrarHbo yBarla.

Buxo,ug.{Lr 3 rlboro, BBa}Karo, ulo upe.qcraBJleHa po6ora, s gKifi po3rn{Aaerbct

cr4HTe3 cop6eHrin Ha ocnoei culixarenro, xpucraliunot IIeJIIoJIo3H Ta rLrpcvr 3

IIpuIIIeIIneHI4MI4

BJracrr{Bocrefi uo

rexnonorii.



TA BI{3HAqEHH' 6raropo4nux ueralin. flpoauanisosaHa
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nireparypa qoAo

BtrKopr{craHHf, rvrarepianin npupo4Horo noxoA}I(eHHt, croco6u ix r*ro4ra0iryBa[Hfl' Ta

cop6qifiHi enacrusocri si.qHocHo 6laropo4Hr{x ra nepexi4Hllx MeraJlis. 3a3HaqeHo;

,uo cop6euru Ha ocHosi pocnunnoi crrpoBr{Hr4, rrao4usiKosaHi ciprconrvricHlaMl,I

fpyIIaMpI, 3aJll4luaprbstr ule MaJru

,{pyrufi posgin <Marepiarv ra MeroArr AocliAxeHHfl> uicrurl MeroAI'IKI{

crrHTe3y cop6eurin ra MeroAvr,3arKI{MrI 4ocnigxyBaJrvafl ix cop6uifiHi nlacrnsocri

no siAHoueHHro 4o 6naropoAHllx ra uepexiAHux Meranis'

Tperifi pos4il <<@isuKo-xiruiqni Aoc.niAxeHHq rloBepxHi cuHresoBaHux

cop6eurin>> npucB.sqeHo BraBrreHHa rIoBepxHeBI{x tBI4IrI, stti cynpoBoAXytorb

xiNai.rHe rvroaraoixyBaHH{ 3a3HarreHrax nociin 3 BHKopI{craHHsM cyqacHl4x N'reroAis

(IrI-cuempocxonix, repMoAecop6qir, AepI'IBarorpaSir, cKaHyloqa eneKrpoHHa

l,rirpocronis ra Hl{3bKoreMueparypua cop6qir-gecop6qil a":ory). 3a AonoMororo I9-

crreKrpocxouii, repMoAecop6qii ra Aepr{Barorpasii ni4uep4Neuo xilrai'{Hzfi

xapaKrep ssaeruroAii po4ani4y auosiro 3 rloBepxHero noci.s ra npuulenJleHHfl

rioce.rosuHHr{x rpy[. .{ani cKaHyroqoi rvrixpocronii cei,qqarb rlpo MaKponop]Icry

crpyKrypy Sirocop6eHry ra npo KoMrrJreKcoyrBopeHH{ MeraJlis s rioceqoBuHHI4MI'I

fpynaMlr uoeepxni. 3a /{aHvIMvI Hl{3bKoreuneparypHoi cop6qil-Aecop6qii a3ory

BcraHoBJreHo, rqo culirarelr 3 npr,IqeIIJIeHIrMI4 rioce'IoeuHHI{MI{ fpyrlaMl4 e

Me3olopkrcrlrM uarepianou i rrrae po3BI4HeHy rloBepxHro, rogi -lK tcpucralivna

rleJrrono3a ra Sirocop6enr - MaKponopzcri 3pa3KH 3 AocI{Tb M€IJIoIO tloBepxHelo.

y .rerneproMy po:4ini <<Oco6nnsocri cop6uii 6laropogHl{x MeraJilB Ha

nonepxui TCC> rpeAcraBJleHo saKoHoN{ipnocri cop6qii EM Ha uonepxui

curirareryo, xiryriuuo vro4raSiKoBaHoro rioce.IosuHHLIMpI rpyrIaMI'I (TCC). floralaHo,

1qo sci EM nnryqarorbc{ 3 MaKcraMaJIbHI4M cryneHeM cop6qii y rcuclifi o6tacri, a

AocsrHeHHfl cop6qifinoi pinnonaru e IuBI{,4KI'IM npoqecoM. BCraHoBJIeHo, ulo

HaAnr4rrrKrE nepexi4Hrrx MerzlJrin i pryri (II) ne BrIJII4BaIorb Ha xirirricue BLUIyqeHHt

EM. Ha ocsoni orpgMaHr4x pe3ynbraris pospo6neuo cop6qifino-xolbopoMerpurlHy

MeroAI4Ky BH3HarIeHHt II€LrIaAiro (II), po4iro (III), pyreHiro (IV) ra pryri (II) Ha

uonepxHi cutixarelro 3 npr{qerrJreHl{Ml4 rioceqonzHHl4Ml4 rpyrlaMl4.

y u'xrouy pog4ini <<Cop6Uin 6.laropo4ullx Merailis Ha nonepxni

Qirocop6eHTy>> HaBeAeHo pe3ynbTaTll AocliANesHs OIITUM€IJI6HI{X yMoB

rrorJrr.rHaHHs EM Qirocop6eHroM. Ercnepuuenramni gani o6po6leno 3a

.{onoMororo MoAenefi xilaiqnoi rineruKlr ra a4cop6uii,rctux rraoAenefi Jleurrutopa ra

@pefin4nixa. ,{ocligNeno norJrrlHaHHlr BM is rexHoJloriqHux pos'ruuin pirHoi

xucloruocri, 1qo Naicrqm rrairpoxinrr<ocri nepexi4nrax Nteranis: cI'IHTe3oBa]Huit'

cop6enr xapaKTepr{3yerbcr BrrcoKo}o cop6uifinoro elrtricrro ra ceneKTl{Buicilo (y

3€tJII4IIIAIOTbCf, ue MAJIO BI,IBqEHI,lMI4.

nopinnxnni s paniure ni4orvrlavrn).
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y po3Aini uricrr <<3acrocyBaHHq sirocop6eHTy Ta KIIT ArIf

KoHrIeHTpyBaHHq 6.naropogHlrx Mera.uin>> po3rntHyro Monulueicrr 3acrocyBaHHt

Sirocop6eHTy ra Kpr{crurJri.ruoi qenroJro3rl, xiuiuno vro4uQirosauoi rioce'ronuHHl{Mll

rpyIIaMI{ (KIIT), AJII KoHIIeHrpyBaHHt EM ABoMa cnoco6auu: oAepxaHHtM

poavrEnin 3 Br.rcoKLrM e1dicrou BM nicns aecop6qii ra osonIoBaHHsM Qirocop6eHry 3

a4cop6onaHl4M MeTaJIoM is noAam[II{M orprlMaHHsu EM y BHrntAi uopourin'

[ocronipnicrr pesy.nrrarin Ta HayKoBa HoBrI3Ha po6oru, flK IIe s6a'Iaerlcs

ouoseHroni:
O6fpyHronauic6 i 4ocronipnicrr pe:ynrrarin .4ocni4xeur, oAepxaHLIX

aBropoM po6oru, sa6esueqeHa 3acrocyBaHH{M KoMnneKcy cyqacHLIX Sirnro-

xiMi.rHlrx uerogin, qo Ao3BoJrr{Jro Ar{cepraHry oAepxaru Aocronipui pe3yJlbrarl'I'

IIpu nuroHaHgi ,4ocniANenr cop6qii EM Ha noBepxsi culirafeJlro, rpucraliuuoi

IIeJrroJro3I,r ra rupcvr, xiN,ti.rHo l,lo4u$ixoBaHl,Ix rioce'rosl4HHl4Mll fpynaMl4, o4epxaHi

3Hatlyqi pe3yJlbraru:

. Brleplue 3acrocoBaHo

AocniAXeHH.tr cI,IHTe3Y

KOJIOI,4HO-XlMltIHl

TA BHBTICHH'

ui,uxoAu Anfl

cop6qifinux

CHCTEMHOTO

BJIACTI4BOCTCfi

cnlirarelro, xiuivHo MoAl4Qironanoro rioce'IOBIIHHI4MI4 rpynaMl4' IIo

niAHourensro Ao upoqecin BrI3HarIeHHs Ta BIanyrIeHHs 6larOpO4uux

METAJIlB;

Buepue Br{BqeHo roroi4uo-xirrri.rHi sracrusocri tcpucraliunoi

rIeJIIono3I4 Ta Tupa4, xiNrir.IHo rvro4rasir<oBaHux rioce'IonuHHl{Mrl

rpyIIaMI{, cTocoBHo 3oJlora (III) ra Merartis IIJIaTIaHoBoi rpyuu;

Brleprue 3anponoHoBaHo MeroAI{Ky KoHIIeHrpyBaHH{ 6naropo4ullx

MeT€UrlB IxJItXoM .qecop6qii ix s uonepxni Sirocop6eHTy Ta BI4nytIeHHflM

y roporrrKonoAi6uoMy Br4fnrr4i npu o3onroBaHui cop6eury.

[IparruuHe 3 HarreHHn oAep)Ka H lrx p e3yJI brarlB :

- rloKa3aHo, uo cunirarelr, xil'li'IHo

fpynaMH, e nepcrIeKTI4BHI4M Anfl

6naropo4Hux rraeralin ;

AoBeAeHo Aorlinrnicrb Br{KopkraranHfl. t<pncralivHoi qelroJlo3l{ Ta rldlpcvr \Irfl
ni4orpeIvtJleHHfl 3oJIoTa Ta ueraliB urtarrEnoeoi rpy[Ia nil cynyrHix

KoMrIoHeHris s rexHoJloriqHnx posulEuin;

3ANPOIIOHOBAHO METOAI4KH BI'INYI{EHH{ 6NATOPO4UUX METAJI1B Y B'IfJIflAI

KOHrIeHTpary uicru gecop6qii, vu y nzfJlqAi rropolxKy nicls osoJIIoBaHHt.

CryniHu o6rpyurosauocri HayKoBr{x rroJro}KeHb ra BI{cHoBKinr sSopvtynboBaHllx

y 4ucepraqii, e Aocrauriu i 6a:yerrcx Ha Aer€ulbHoMy anani:i nirepatypu 3a

uo1uSirona:r^uir

KOHrIeHrpyBaHHfl

TIOCCqOBI'IHHI4 MI{

TA BI'I3HAqCHHf,



4

npo6reMorc, rrlo BlrpiruyBar acfl. fip?4 BIIKoHaHHi po6oru. B Auceprallii KopeKrHo

Br{3HaqeHi ii 3aBAaHHs Ta B}rKoHaHo gna.rHrafi o6csr eKclrepl'rMeHT€rrrbHl4x

AocliAxeHb, IIpoBeAeHo ananig pe3ynbrarie ra KopeKTHo cSopruylboBaHo BI4cHoBKu'

.[o gncepraqifiHoi po6oru ueo6xiAso spo6uul 3ayBaxeHHflt a TaKo2It nocTaBHTI{

Aeqrci 3arllrraHHs:
l. I{iraeo 6yno 6 nasecru nopinHrrHHfl cop6qifirudx BJlacrl{Bocrefi orpl,IMaHI,Ix

cop6eHrie 3 rI4MI{, qKi BIIKopIIcroByIoTbc{ B cyuacHifi rextronorii

KOHTIeHTpyBaHHs 3orrora (III) ra \4eraJlis tIrIarI4HoBoi rpyuu.

2. Halg-cner<rpax fa3onoAi6srax npo4yr<riB po3KJlaay $irocop6eury (puc' 8 -
9), norpi6Ho.rirKo 3a3Haqr4ru, nxicaMe peqoBLlHLI B?IAiJlsrorbcfl.Taupu4inuru

yBafy AeralrsiuoN'ry ix o6ronopeHHlo'

3. Anropy Bapro 3BepHyrr4 yBafy ua rofi sam, qo BTJII4B reMllepurypv Ha

crynius Br{nyrreHHr 6naropoAHlrx ruerarin eNe 6yno BI{BqeHo panirue i npu

lorcHeHHi rlroro spo6uru rocI4JIaHHq Ha ni.4uoniruri AXepeJIa.

4. Ha rraifi ro1.;ItA, Bapro 6yno 6 npuAituru 6ing11e yBarl4 IIotcHeHHIo

aHoMaJrbHo Br{coKoi cop6qifisoi euuocri sa nalaAievr (II) ua cI{Hre3oBaHI',Ix

cop6eurax.

5. Y Allceprallifiuift po6ori sycrpiuaemcx 3Har{Ha rilxicrr ApyKapcbKl{x

TIoMI,IJIoK i nero'IHocrefi, na gxi BKa3aHo aBTopy'

Mix rr{M, 3ayBaxeHHr He 3Hr{xyrorb 3araJlbHoi nogurusHoi oqiHKI{ Aucepraqii

ra Ii sucoroi srocri s uinolay.

Po6ora fi. anropesepar oQopvrneui HaJIe?KHI{M qIIHoM i nilnoeiAarorr

BrrMoraM AeplKaBHHx craHAaprie i MoH yrcpaiuu. Auanis :rrricry 4ucepraqii,

anropeQepary ra ny6niraqifi 3a reMolo csiA.Iurr npo Bl{cornfi uayror;uil pineHr

niArorosxu aBTopa. ocHosHi nayrcori noJloxeHHfl. TA BI4CHOBKI4 siao6paNeni s 15

uy6lir<aqitx, s rKr.rx 5 crareft m 10 re3 AolloBilefi. ony6nirconani uayroni npaqi

nosHicfio nepeAalgTb ocuosHufi elylicr BuKoHaHHX AocniANegr fi OAepXaHI{X

pe3yJrbrarin, oQoprraneni sriAno Br{Mofa\,r IAK MOH Yrpaluu.

3ara.nrne BpalI(eHHq oIIoHeHra siA llpeAcTaB;lenoi qucepraqii:

- y po6ori sa Br4coKoMy HayKoBoMy pieni oIII4caHO uosuft cnoci6 cLIHre3y

cop6eHrin HA ocuoei clEliraremo, xpUcralivuoi UeJIIono3I'I TA TLTpQvr' XlMltIHo

r'roAuQiroBaHrlx rioce.Ionl4HHr,rMr4 rpyrraMr4, BIIKOpLICTOByIOqu' gK ocHoBy, pearqiro

po3KJIaAy po.qaHi4Y auouiro ;

- rrloAo BplKopr4cr alHfl. $irocop6eHry An{ BIrJIyqeHHt 6naropoAHl4x Mer€nIlB,

Ha uifi ilorJrflA, IIOK€I3aHa rrepcnel(TllBa fioro 3acTocyBaHHf, AIIfl OTpI{MaHHt

nopouxin ueralin;



- uix ruM, Bapro 6yno 6 upu4inurn 6inrlxe yBafl4 crocoBHo

3acrocyBauHx Qirocop6eury s xiNaiquifi rexnonorii.
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npaKTurIHOrO

3arc.nroqHa oIlinrca Auceprallifi noi po6orn.

Braronane 3HarrHe ga o6csroM HayKoBe AocniAxeHHfl, tKe Aae BaroMLIfi BHecoK

y ronoi4uy xirvriro ra ni4rpuBae nepcleKrr4Bll IIOAaIbIULIX AocJIlAx(eHb.

Ha OcuOsi sa3Ha.IeHoro BBaXaIo, u1o po6ora noeHiCfio niAnOgiAae BI{MOraM

u.n 9.1 1 ao KaHAr{AarcbKr.rx Ar{ceprauifi, uepe46a.IeHLINd <IloprAroM rpI4cyAXeHHs

HayKoBr{x cryneHin),3arBepAXeHHM rocraHoBoro KM Yrpaiuu Ne 567 sia24 JII{rIHS

2013 poKy, a ii anrop 3acrryfoBye Ha npr4cyAxeHHfl HayKoBofo cryIIeH{ KaHAI4Aara

xitr,ti.IHux HayK 3a cneqialrsicto 02.00.11 - r<onoi,qsa xirvris.

Iucruryr xiuii nonepxni in'r. O.O. I{yfir<a HAH Yxpaiuu

flponi4nuft uayronufi cuinpo6iruux nialiry

Sisuro-xirraii nyrnelleBlax HaHoMarepianin,

AoKTop xirvti.Iuux HaYK, nPoQecoP Tapaceuro

14 tt,)Dl8

Bnacuopyqsraft niAnzc nposecopa lo.o. TapaceHra 3acBlAqyrc

B.reHrfi ceKperap IXn HAH YrPainu,

KaHAIdAar xiNai'rHllx HaYK A.M. [aqtox


