
BrAryK
oQiqifiuoro orroHeHra, Ao*ropKr.r xirvriquux HayK, nporlecopxa xaQe4pu xapuosoi
xirraii Has'{anbHo-HayKoBoro iHcruryry xapqotsr4x rexHororifi Hartiona.nrHor.o
yuinepcrarery xapqoBux rexsororifi Kocreuro erusaserfl esreuiisFr v ua

luceprauiro Ko6nnincurcoi Hara,ri I-przropinrra (KOJIOiAHgl-XIMITIHI
TIPI,IHIINII4 CTBOPEI{H'I COPEUIIUHI,{X MATEPIAJIIB [I,JI,IB}IJIYTIEHH,fl AHTPONOTEHHIIX 3AEPYAHTOBATIIB OE'€KTIB
AOBKIJIJITI, uoAaHy Ao 3axvcry Ao cneuiarisosaHoi sqeHoi panu u
26'183.01 npa [ucruryri roloiauoi xirvrii ra xiMii solr.r iu. A.B. /{yrvancrrcoro
HAI-I Yxpaiuu ua :4o6yru HayKoBoro cryreHfl AoKropa xiuiqHux lrayK 3a
cneuia,rrsocrrMH 02.00.I I - r<olroilHa xiuis ru 21.06.01 eroror.i.rFra 6c.JrreKa

.{ucepraqix npucnxqeHa po3po6qi cac"reMrroro niaxoay Ao rrirecnptrMoBarroro
peryJlloBaHHfl cop6uifiHr'r x nracrLteocre ri Ha. nparna.ui cpyurcrtiorrariroRaunx
naarepianin ua ocHosi Me3onopr4cror.o AioxcnAy rcpeuuixr, tuupyurl,rx rrortsiilHHx
rilporculir ra ix uaruiroxepoBaHux HaHoKoMno:zrin, a raKox Br4coKoAr4cnepcHoro
Me3o[opl4croro nyrilru Aj'ls BI43HaqeHHfl Ta BI4nyLreHHr opraHiqHux ra Heoprauiqurx
crIoJIyK' B T.tI. eKoroKcl4KaH'rie o6'eKris 4onxillr. B ocHony po6oru rroKJra/reHo
po3Bl4roK xoloiAuo-xintiquax 

-yl?n-glb np9 uexaui:rr,r cop6uifiHHx rrpouecie npn
nuryveuui pa4iouyrcnigin 1:la'2-rs.2ltig, ,.,rCs, ',,,sr), Ta inrrrnx opraui.r,.rx
($aprntarles'ruqHr4x npenaparin, 6apnHur<in, xropopraniuur.rx necrHuhlrie,
po3rr[HHr.rxin, roncepnauria, routo) ra HeopraHi.{Hux cop6aiin (pb2-, Cu2., Cor,, Cd, ,
Ni2n, Cr3*, zn2*, Mnr*, Eu3*, cel*, Tb-,*, Ni:*, croa2-, Aso33-, Arooj-, po;r" ra Mno+l
ioHin), B T.r{ exoroKczKaurin, 3 BoAHHx po:uuuir pisnoro cKnaAy (uo,rellur.rx,
npI{poAHI4x, criuHHx, rexuolorir{HHx i r'.a.), Bce6iuno npounuriroBaHo Bnr,,14B
lxHpoKoro cnel(Tpy naparraerpiB Ha crpyr(rypHo-cop6ui/iHi xapax'reprjct'6KH
oAepxagfix uarepianin, qo Ao3Bonre orpr4MyBarn eiArnopronani crpyr(rypt4 Ta c
BaXJII4BI4M !ilfl crBopeHH, BxcoKoceJreKTnBHax i e$exrr.rnnrax $yHxuioHaJrbHHx
cop6eHtin Ha ix ocuoei. locligxeuo :axouorrripuocri B[rrr4By'y*ou cpr]{Te3y,
xiuiquoro ra crpyKTypHoro cKnary MoHo- i uym,r'urfynxuiouani:osaHax ua.repia"rrie
ua ix cop6uifiui BnacrnBocri npr,r nuryueuui opraHiuHr,rx i Heopraniqnnx crroJryK,
6inHuicu 3 flKI4x e :a6pyauloBaqaM[.r y BoAax pirrroro cKJ]aAy. Eq;ercr.nnHicr.r
oAepxaHux Haarepianin s raxpirrngHHMr4 eruteH/{uaMiHrpaaqerarilHMtl,
SocQoHonauz, auinonponilruvMt4racynr$orpynaMr4, xr cop6eurin, ni4'rnepAxeHati eucoxoro cop6qifiHom eprHicrro ra ceJreKrr4BHicrrc lo xarioHis 3d_ ra 4f_ ruteratia,
nIBI,IAKT4M BcraHoBJreHHf,M pinuonaru ra sAarHicrro Ao perer{epyBaHr{r. po.:po6"rrerri
ri6pn4ui MeroAr4r(H Br,r3HaqeHHr ra KoHueHTpyBaHHr opraHiunr* ,u ueopr.aHiuur.rx
sa6pylurosaqin 3 BI4KopI4craHH.[M po:po6,reHrzx cop6euris MeroAaMH
cnerrpoSorouerpii, lrouiuecueuuii ra aroMHo-a6cop6qi iruu'x, xpoMarorpaQiuunx
uerorin AererryBaHHfl eKoroxcurauris y $a.:i cop6eniy ra y po3r{r.rui, yci oaepxaui



T0JIOBHI'IM qLIHoM, cKnanoM noBepxHeBnx uapiB QynxuioHarisosaHrax P,O-
, S,O- ra N,O-ruicHnuu rpynaMn

y [epuroMy posaili npercraBJleHo pe3ynbra'rn AocliAxeHHg oco6,rgeocrcii
cTpyKrypoyrBopeHHfl synrqiouari:oeaHrax uapyBarHx no4eifiHux riaporCIaaie
(Ni,Fe' ra Mg,Fe-LDHs) ra ix 3acrocyBaHH, y cop6qifinoMy or{urqeuHi soAFrrax
posurHin pirnoro cKJIaAy ni4 xariouuux i aHioHuux Qopr"r pa4ioHyxnilig, a raKox(
AesKLIx opran i uuux :a6pyauron aq is $ aprr,ra uesrr,r rrH oto [oxoAxeH H fl .

BcraHosreHo, uJo sucoxi 3HaqeHHrr cop6uii ionis U(VI) Aocrfalot.bc.fl Bxe
rporflroM nepurl4x 20-30 xB, a cop6qii.iua pinuoeara BcraHoBJrlo€rrbcr y cuc'reui
<<po3ttuH-cop6eum>> qepe3 I rol. [lnagricrb Br.uyr{eHHx U(VI) Ha rroqarKoBoMy erani
nog's3aHa s xirrxicrlo AocrynH[x aKTr4BHux qeHrpin cop6enrin, qucro ,Kr1x 3 rracoM
3MeHIIryeTLcr, Uo npI43BoAI4Tb Ao ynoBirsHeHnq rrpoqecy Bnryqer{Hr e vaci. Kpirr,1
roro' BHnyqeHHfl ioHis U(Vl) locniaNyBaHVMu Ni:Fe-LDHs :ilificHHJertcs 3a
paxyHoK ix elexrpocraruquoi BsaeN{olii 3 3apflr)r(eHoro rroBepxHero, a'laKox peaxuii
KoMlJIeKcoyrBopeHHa cop6orauux ioHis : rigporcu.urbHuMr4 rpynaMu ua norepxui
6pycr''rrouoli6nux ruapin cop6eHry, xoqa ii ocaAxeHH s Ha nonepxHi cop6eirria
nigrrep4NeH o peHTreHi ecrxa N,{ n Aocr iAxeHHr M rr.

V 4pyrouy potaili rraBereHo pe3ynr,rarn roc:riAxeHHx no,.ricfyHrcrtiouaJrbrl4x
Bnacrl4Bocrefi 6iHapHHx HaHoKoMno:nris Ha ocuoai Mg,l.'e-uapyBarnx nortsiiaHrax
ri4poxcngin s pi:uuur sraicrorv{ HaHoqacrr4HoK MarHerury (Mg,Fe-LDt-t.xl:es\,t ft ..,, 0
- 2.0)) i rnx ropinuruus - uaruiruux Ni,Fe-uapyBarux noAnifiuux ri4poxculis
(F e sO tl N i, F e- L D II) ra HeMoAr.rsixoeanor o F e tO t, a raKox cop6qi iHux BJrr acrnBocreu
uaruirnrx HaHoKoMrrosurin Zn,Al-napyBarr4x no.qniil.uux riaporcLraie (Zn,.4l_
LD Hs), iureprcannoBaHax opraHivHnM H KorvrrJ,reKcoyrBoprooqr4M 14 r i rauAaun Z n, A t -
LDH ra ix sr.rxiAHrax 0oprtr, flK cKJra/IoBr.rx AaHor.o KoMno3lluiilHor.o cop6cnr.y. rucr
nticrsru aHarori.rHi SyHxrriona,rsrri rpynn (E/lrA ra rlurpa.rrri rpyrrrr),
nplIAarHLIx AJrfl cop6qifiuoro olrr4uIeHHr BolIHr4x cepeAoBHu.( pi:uolo xin,ti,tHoro
cKJraAy nig pagioHyxni4in ra oprauivHHx eKoroxcuxaHris

Pospo6neno 3aranbHi nilxoau oAepxaHlrx liaapuux HaHoKoMno:Hris Mg,Fe_
LDHs ra HaHoqacrox MarHerr4Ty.

CuHt:esosani c<lp6qiuHi Haarepiaru leMoHcrpyrorr nr.rui 3HaqeHH, BcJr,lLu4r{
cop6qii uoAo larnoQenaxy uarpirc, HiN cop6eu'ru Ha ocuoni r.ilporanrxi.r.y, uro
onrcaui n nireparypi. Isoreprua cop6uii auiouin 4r.rxno$eHar(y onHCyerbcr pisururrrna
JleHruropa. 3riaso 3 AaHVMV KiHern.iHoi noaeni Be6epa-Mopica, cop6qir opraHivHr.rx
sa6pyaurosaqia nil6yeaerrcs nepeBaxHo Ha :osHiulHiH noaepxHi uapyBa.r.t4x
cop6enrin. 3 iulroro 6ory, riHernqui 4aui cop6uii ans ,rraHoro cop6ary ao6pe
ofincyroTbc, MoAeJrJr ro IIceBlo -Apyf o f o n oprrAKy.

Pe:ylmarl4 nopourxonoi peHrreHincrxoi an$paxuii y uoeguauni : AaHunara IL{-
cflertTpocKonii norcasyrorb, ulo cop6qir opraHiuuax MoneKyrr Ha orp14MaHHx
BlIcoKoAHcnepcHI4x rraarepialax oia6yeaerbc, 3a AonoMororc eJreKTpocrarr4rjFIHX Ta
KoMrrJreKcoyrBoproloqrx npoqecir, 6es nou irurx pearui fi iouHoro o6rvi Hy.



Aocliaxeuo cop6qifiHi eracru socri olepxaHzx uapyBarr4x Marepiaris, B r,rr.
uarurir:oxepoBaHux, uloAo iouie UOz2' n urupoxiil o6nacri pH po:uraHy.

Y rperuorrry porgi.rri orr4caHo cop6uiilHi npoqecu ra noBepxHeni.seuula ua ueNi
uo4iny Sas rraono- Ta MyJlbruQyuxqionaJlbHr{x BncoKoArzclepcHr4x KpeMHe3eM i a, s xi
oAepxasi B o,(Hy craAirc 3a pearqixnn ri.uponirH.rHoI nolixou,rencauil' 3

siAnosiAuuNaa npeKypcopaMr4 (r'erpaerorccucunaHy 'ra Na2sior) i

KpeMHe3eMis s xoeareHTHo inaMo6higoBaHr4Mu y-auiuonponi:ruHnrr.uz,
qerBeprr,IHHlrMtr alroHifiuuun, eruleHgiauiurpuaqerarHl.rMr4, alrcil- Ta

$enincylnSoHonuur.r, $ocSoHoBHMH ra avri no$oc$ouonuMr4 rpyil aM r4.

B pe3ynbrari pospo6neui MeroruK14 rnep4oQa:Ho-$nyopecuerrrr{oro
BLI3HaqeHHr anru6ioruxiu rerpaqzx,riHoeoro pflAy y [r,rrHHx ta 6ytwtaoBaHr4x Bolax,
xxi 3a uerpoloriqHl4Mu xapaKTepr4cruKaMu He nocrynarorrcs silloNaraNa 3

nireparypHrax Axeperr.
V uerneproMy posgiri upoauari:oBaHo i cucreuarx3oBaHo ocHosni Qarc"ropn,

UIo B[rI4Barorb Ha cop6qifiui nracrusocri rrrarniroxepoBaHr4x HaHor(oMrro:rria is
pisuuu SynxqioHtlJIbHI,IM IUapoM, o1epxaHr4x 3a rexHo,roriero <adpo-o6o1toHt{e>> 10
niguoureuHrc Ao HeopraHiuultx ra oprauiuunx eKoroKclrKarrrie ilpr4po/trroro la
aHTponoreHHoro noxoAxeHur. Po:po6neHo ur4poxxfi cnexrp cener(THnuax cop6eHris
: uarni:ruuMr4 BJracrr4BocrrMr,t Anfl oqHuIeHH, BoAHr4x Axepen siA exoroKu4Kauris.

flrzraHsro pospo6xz 3araJrbHr.rx nilxolin Ao KepyBaHHfl npoqecaM14
crpyKTypoyrBopeHH.rr i cra6ini:auii AacnepcHl,tx cr4c.r.eM Ha ocuoni
HaHoqacroK IxJlflxerHux uerarie (Ag, Pd, Au) ra c,la6rcoarnoMepoBaHr4x Maruirruux
HaHor{acrorc $eprarie (MFezO,+, Ae M = Co, Ni L.a Fe) ri crpyrs-ypoxt iuniuetri, a rar(ox
ix sacrocyBaHHlo lns cop6qifinoro oqnrueHFrfl siA rariourrux ra asiorrHrzx rfoprrr
ueoprauiuHr,rx roKclrxaHrie BoAHr.rx oepeAoBrzur nprdcBrqeH o n'nmuil posdin.

Y uocmouy posgiri AocniAxeHo oco6rusocri npoqecin cop6uii oprauiupnx
sa6pyaurosa'Iis (Sapr'taueerl4tlHux npenaparin, 6apaHuxio, rou{o) ra roloiAHyx
HaHoqacroK Ha ByrnelleBux varepia-nax pi:Hrzx 4racnepcir,l (rroporuor<.
cSepa, rpauynu) ra nopucrocri (Henopncri (6io- ra eci4uapra)ra Me3orropracli (CMK-
1, CMK-3, roruo).

3a rraarepiarawu 4r.rcepraqifinoi po6orv Ko6raliscr,xoro H.l-. ony6nixonaHo 59
HayKoBI4x npaUb,3 HI4x 35 nayxonux ctateil, cepeA srcwx32 crarri ony6lixonaHo y
vriNuapogHtzx iHoseMHHx pefiruuronux xypHanoX, rlo einHocsrrc, Ao xnaprr.uin Ql
(19 crareil), Q2 (7 crarefi) ra Q3 (6 crarefi) siAnonilrro Ao xlacNQircauii
SCImago Journal and Country Rank, inrui - y HayKoBrrx Saxoarax BHAaHHqx YxpaiHn,
a raKox rczu 24louosiAefi Ha naixuapognrax ra sirqr4:Hsnplx rcon$epeuuixx;
pospo6neHi Hosi MeroAI,IKI,I Bfl3HatIeHH fl psla BaxKr,rx i roxcnquux nera,.ris.
3anponononasi uosi NaeroAI4 otlucrKu BoAH niA roxcr.rranris 3 Bar(ophcralrHrrM rrogr4x
cop6uifi Frrax vrarepi alia.

Pe:ylrrarra po6or4 BnpoBaAxeHi s HaeqaruHufi npouec rca$egpn xapuonoi x'u'"
HarlioHalluoro yHinepcr{Tery xapr{oBux rexsolorifi



IoxasaHo, IrIo MoHo- ra 6i$yuxqiouanrui uarepianrr Ha ocHoei N,resonop4croro
4ioxcfigy xpenuirc Tlany SBA-15, : inrr'ro6irigosaHalau alaiuonponirsuunau,
eruleu4iauiu'rpnaqerarHnMn Ta r{erBepruH Ht4Mvr arraosifiunrvrn rpynaM14,
uoxyrr 6yr:a nuropacraui s,K ztl.r cop6uifisoro r(oHrreHTpyBaHH, ra BH3HaqeFrH,
nepexiAHrax Merarie y rarioHHiil Ta anioHuifi dropuax, raK i :t,rs crBopcHHrr
cl{creM ix uouiroplaHry B npupoAHr,rx BoAax 3 Mero}o ouiurlr ra nporHo3yBaFrHl
exororiquoro craHy BoAHr,rx o6&apos;ercrin.

BcraHonteno, uo 6ararourapone noKpr4.[-rfl uaruirsoro flApa lioxcrzltoHr
r<peuHiro 3a rexnoloriero <udpo-o6o.roHKa>> /lo3Borrse o4ep)r(yBarr.r
cla6oarroueponaHi uarnirui HaHoKOMn o3ytrLt, uto
QynruioHarisonaHi erzleu4iaHliurpaaue raruLlnu rpynauu, xri xapaK.repu3yrorr,c,
Br,rcoKrrMlr evsicsrauu napaMerpaMr,r, ri,qpoliruqHoro crifir<icrro y rrr14poKoMy
inrepeani pH ra gAarHi Ao pereHepaqii nporxron,t He MeHure, HiN n&apor;rrrz
urr<nis. 3 BHKopHcraHHtM AaHHx HaHoKoMrro:Hrin y uarsirnifi i.eepao$a.rHiii
ercrpaxqii pospo6neHo MeroAI4Ky Br43HaqeHHs ioHis nepexigr,rux N{e-ra-rris
y [pupoAHr4x BoAax, Ixo Ao3Bont{no niAsraulilru uyr,rueic.r.b ra po3rrrlrpnrrr
KoHlleHTparrifi Hi inrepnann ix e rasHa.reHH, M eroAo rvr I 3 ll -OEC.

Pospo6neno uerololoriro oAepxaHHf, eKoHoMi.rHoAorIinrHrax ByrJreueBHx
cop6eHrin is arponiaxoain. BctauoBreno, uo noilepeAH.fl o6po6xa aropuuuoi
cHpoBlrHH opraHiuHnMU pO3r{H}rHr4KaMH e er(CnpecHr4M Me.roAou, rxl.[i, rrapiarri .r

Kl4cnorHo-nyxHoro arrueaqierc, Ao3Bonqe orp14Marh cop6enla 3 po3BHHeHoK)
noplrcroro crpyrcyporc ra BHcoKr4Mtl COp6qifiuuMH eMHocrrMH ltloAo HH3Kr.{
opraHivHtzx eKoroKcuxaHTis. 3anponouosaHrafi niaxia cnprMoBauuh ua KoMnJreKcHe
nupirueHH, ABox elcorori'{HoBaxJr14Br4x npo6leu: yrr.rnitarliro arpoaiaxoais ra
orpr'rMaHHr e$errusuax cop6eHrin A-ns oqHrqer{Hfl Bo/lr{ax pecvpci a.

Ilorca:auo, uro t'pauy.rtroaaui xirr,li.{Ho ar('rr4BoBaHi uc:oropnc'ri eyr.Jrcrtesi
vrarepialu eSexrueuo 3acrocoBylorbc, y cop6uifi HoMy po:4ilerru i ierpaurzx,r i Hon u x
asrr6iornxis s BoAHax pos.ruuin, roAi qx ix uirpopoenaipHi u"uro., cQepra.ruoi
rraopQonorii, sxi xapaKTepu3yrorbcf, BrrcoKlrMr4 rraacoo6uiHH14MH noKa3HHKaMH,
ItexaHiquoro cra6ilrgicto ra po3Br4HeHoro trnoulerc nonepxui, e rrepcneKTilBHr.{M14 Hc
nl4ue An, 3acrocyBaHH, y pi4rcux, a,re fi y ra3orloAi6Hr,rx ar,rclepciilHr.rx cepeAoBrlulax,
:i :6epeNeHHrM noresuialy Ao pereHepauii.

lnceprarlir saxzqaerbcfl 3a cyryrrHicrrc eurcoHaHux po6ir i naicru.rs ncryn, 6
po:ginin. flraceprarliero e cyrcynHicrb Hayr(oBr,rx crarefi 3a HayKoBo]o reMarr4Koro, y
flKr4x BrrcBiueuo Aerarsuzfi aHaris craHy uayrconoi npo6neuu .ra 3anporor{oeaHo ri
eKcneplrMeHTanbHe rupilueuH, Ha ocHoBi npone,leHux rocrirxeHb, rxi npe,tcraslreui
n ony6nircoBaHax npaqrx.

lzceprauir cxla4aerbcfl 3 ueclr4 po:l4irin, B flKHx BHBqeHo cop6uiilui npouecg
B AI.IcnepcHI,rx cHcreMax, rtlo xapar<repH3yrorbcrr He Jr14ue pi:r-roro trpHpoAoro
ArlcnepcHoi Sa:u (nvcorco4ncnepcuuii lioxuut rcpeuHilo, ruapynari uoaeiilHi
rirpoxcu.qlr ra HaHoKoMrro3r4Tu Ha Ix ocuosi, a raKox *yrraua*i naarepiarn), a,



cop6enTrl arpo6oBaHi npra aHanisi nHTHlrx, npHpoAHHx BoA, rpyHria i nonirpr pi:uoro
cKJIaAy. Pospo6neui ueroANxr.r sa6e:ueuyrors Br,r3HaqelrHr opraniunux ra
neoprauiuHux cop6arie, 6imuricrr 3 flKux e aHrponoreHHr4Mr4 :a6pyauroBaqaMn
npHpoAHI4x BoA na pinni fAK fi e Baxrrr4BHM eranoM y nrapirueuni Hayroaoi npo6neur.r
s xoroiAnoi xirraii B paMKax exoloriqsoi 6e':nercu.

Po6ora e qacrllHolo Hayl(oBux ltoc:rilxeHb, uro BHKoHyBaJrz'cfl B Mexax prjty
AepxaBHr,rx nporpaM, Hay KoBo-.qocr iAunx reM'r'a rra irxuapo4n ux n poexri a :

a) HayKoBo-Aocligunx reM lHcrrzryry roroiAuoi xirrlii ra xirurii BoAH iu.
A.B. flyuaHcbKoro HAHY: <AHariru.{Hi cucreuu Am Br4nyr{eHnq i KoHueHrpyBarrr-rf,
ToKclrrrH[x KoMnoHeHrin : BoAHr4x cepeAoB]rru ra po:po6ra ri6pprlurax naero.qie
uouiropuHry ix ru<ocri> (Ne a/p 0122U000150); <floni0yur<uior{aruHi cop6errrn'ra ix
KoMno3I4Tt4 xlrfl BI,tAaJIeHHt paAioHyKriaie ra BaxKHx raeraris :l prruonaauiruHx
BoAHHx cepeAoBr.ru> (Jllb a/p 01 23U I 0 1044); <Po:po6rca MeroAonorii aHa.ni:ly i :aco6ir
KoHTponrc opraHiuunx i neoprasiqHux l.rixpoxounoueHris-sa6pyaHrcnaqie soAFlHx
cl4creM)) (Ns a/p 0l17U000015); Kniscrrcoro uauionanbHoro yHisepcu'rery inreHi
Tapaca LilesqeHxa: <CyupavroneKynflpHi aHcarta6ni n po:unni i ua noeepxui rBeprilx
Marpl4ub, rcraH'roni TotIKI4 i rrolrinecueHrsi pealeHrr4 cnpflMoBauoT ail u xitrivuouy
auanisi> (J\e a,lp 01 l8U00l I 25); <HosirHi onrn.rHi, erexrpoxinrrqui i

cynpaMonexynrpHi HaHocrpyKtyponani ceHcopui cr4creMr4 Anfl eKoaHaniruquux ra
vreAuxo6iorori.{Hnx qinefi> (N a/p 0l 16U002557).

6) Mixuapognr,rx ra airqusHgnux HayKoBhx npocrrin: <Po.:po6rca

0aprvraueeruquoi rouno:nqii 6ioQlaaonoiais : $ne6orouiqHuna v ra
rlporl43ananbutlMl4 BJIacrHBocrrMr4)) (J\e a/p 0l 2 I LJ I 08090); VrcpaiHcsrco-luaiilu,xnii
npoeKr <CtnopeuH, HoBlIx opraHo-HeoprauiuHux ri6pu4nux tralepianin xrc cop6cnrin
AJIfl or{uItteHH, cti.{Hxx BoA siA ionis BaxKHx rvreranin> (J\b M/10-2020); FP7-
PEOPLE-2010-IRSES J\l'e 269099 <Fabrication of particles with photo receptors: bio-
analytical application such as controlled drug delivery>; FP7-PEOPLE-2009-lRSFlS
<Sol-gel materials synthesis and characterization for optical sensing>.

Anroporvt po:rpo6leHo ra y3aranbHeFro ni4xogr.r Ao oAepxauHl ri6pnaunx
opraHo-HeopraHiuHl,tx BHcoKoAI4crIepcHHx Me30rropprcrr4x cop6eurin Ha ocHoni
dor<cu.qy xpeuuito 3 KepoBaHLrua cop6utituutvtu xapaKTepucrr.rKaMr4, ulo Aoc.flraerbcf,
sx xiuiqnoro rvro4u$ixaqierc noBepxHeBoro rxapy, tal i'one pot' MeroAoM, r,rrJrrxoM
aapirceauHr err,ticry crpyKTypoyraoprcrouoi noBepxHeBo-aK'rHBHoi peuoauuH,
[prrpoAr,r xperrauie noro npeKypcopy, a rar{oxr rpHpo/l}t ra riouucn-rpartii
$yuKuioHarrbHlrx crzraHin, uo Ao3BoJrflc crrprMoBaHo oAepxyBa.ru cop6eHlu 3

HanepeA 3aAaHuMI{ BJracruBocrflMu ra Br4KopucroByBar}r ix sx cerexrusui a6o rpynoni
cop6enru.

Po:po6reno iunoaaqifiuy npoqeAypy cop6uifiHoro po:Ai,reuHr xariouis 4f--

eleuesrin y npllcyrHocri nepexiAulrx ueralin, xxa 6a:yerbc, Ha KoMrrJrct(cHoMy
rnxopucranui MoHo- ra 6i$ynxuiouarrurrx P,O- ra N,O-eNaicuux Me3onopric'rnX
KpeMHe3eMHI{x cop6eurin, rxi ra6e:ne.ryrcru nigrnopronaui pe3ynbrar}r npH
3acrocyBanui y MoAeJrbHHx ra rexHororiquux BolIHHx po3qnHax.



,{rlceprauifiHa po6ora Ko6unincsxoi F{arani I-pHropinHr,r <KoroiAHo-xiH,ri.rHi
IIpITHIII4IH crBopeHHfl cop6qifirlux rurarepianin [ilfl Br4nyqeHH, aHTponoreHrrHX
3a6pyAHloeaqis o6'exris gonxirm> e 3aBeprxeHolo HayKoBoro npaqero, xxy uo6ynau
BI{KoHaJIa cauocrifino Ha aKTyanbHy An.f, uaruoi AepxaBr.r reMarxr(y. 3r',ricr
anropeQepary roBHoro rr,riporo siao6paxae ocHonHi noroxeHHfl rvceprauii. Orpenri
cruricrH.Isi ra cuurarcuqsi noMHJ'rKH Marorb nepeBaxHo 4r,rcxycifiHnfi xapaxrep i ue
srvliHrorors sarallHoi [o3rrrr4B[{oi ouinxra po6orra.

Bnaxaro, ruo 3a arryanruicrro, pinueM HayKoBoi Hosra:Hra, o6ctrona Br.rr(oHaHHx

4ocliAxens, Aocroripuicrrc oAepxaHr,rx eacHosKin ra rpaKTr,rqHoro uiHuicrrc
Aracepraqifina po6ora Ko6uniscnr<oi Harari fpuropinuu <Ko,to|duo-xi"uiqui
npuHqunu cm6opeHHfl copdt4iiutr,tx uamepiaile d.nn BurvqeHHfl aHmpono?euHLt.y
saipydurceaqie o6'ercmie doexi.rtnt sianosiAae cneuiarsHocrrMr,r 02.00.l I ro,roiaHa
xirvriq ru21.06.01 * eroloriqHa 6e:nexa, Br4MoraM r-r, 7, 8, 9 <IIopqAKy rrpncyllx(eHH,
ra nog6asneHH, HayKoBoro cryneH, AoKTopa HayK), 3arBepAxeHoro rrocTaHoBoro
Ka6inery Miuicrpin Yxpainu sia 17.11.2021 poxy J\'e 1197 i: :ruinarrau, BHeceHHMr,l

:ri4no s [ocra]roBaMr4 KM, ]l'q 502 sh 19.05.2023, ra Nr 507 sia 03.05.2024 ra N 928
gia 30.07.2025, xKi BucyBarorbcr Ao ltoKlopcbKlrx gucep'rauiri, a il aB'r'op,
Kodunirucoxa Hamutn l-pueopirHa, 3acilyroBy€ r{a np}rcyAxeHr{fl clyrrurr,toKl'opa
xilai.{Hux HayK3a cneuiaruuocrrMH 02.00.11 - xoloiAua xirraix ra 21.06.01
exonori.rHa 6esnexa.

C$opuynsosaHi y AnceprariifiFrifi po6ori uayxoni roro)KeHHr, BHcHoBKu 'r'a

y3ararlbHeHHq rpyHTyrorbc, Ha BeJrHKouy o6cr:i eKcnepr4MeHTaJir,Horo rr,tarepialy ra
rignonigarorb flocraBneuifi ueri ra 3aBrIaHHrM po6o'ru.

Ha rvroro AlMxy, po6ora Ko6nliHcsrcoi Harari fpralopisHn ((KOIOIAHO-
XIMITIHI IIPI,THIII4IU CTBOPEHHS COPEUIIIHI,IX MATEPIAJilB llIfl
B[IJIyqEHHfl AHTPOIOIEHHptX 3AEpyAHIOBATIIB OE'€K'nB
AOBKUUI fl>>, za rrayKoBHM pieHeu, HoBr.i3Horo 'ra uiunicrrc oAepxar{ilx pe3ynnlaris
Ta pel(oMen4aqifi, a raKox 3HaqHoro rci,rrricto npoQi,rruux ny6nixauiil ':a reMoro
4ucepraqii, AorpHMaHHrM npnHqunia axaAenaiqnoi lo6pouecuocri noerriclro
ni4noni4ae Br.rN,roraM n.n. 7,8, i 9 <llopr4Ky npucyAxeHH, ra no:l6as,reHHr HayKoBoro
cryneH, AoKropa HayK, 3arBepAxeHoro rocraHoBolo Ka6iuery MiHicrpie Yrpaiura Ns
1197 sin' 17 nracronarc 2021 p., u Ko6r.rniucma Harars fpraropiaua 3acnyroByc
npllcyAxeHHfl HayKoBoro cryneHfl AoKTopa xivriqsnx HayK ra cneuiaJ'rbr-rocr.rMr.r

02.00.11 * xonoiina xirrair ra21.06.01 - exoloriqna 6ernera.
OQiuifruuil onoueur':

Ilpo$ecopxa rcaSe4pr4 xapqoBoi xiuii
Han.ramHo-HayKoBoro incruryry
xapqoBrrx rexuolorifi
HaqiouansHoro yHinepcr4rery xapqo
rexsororifr, Aoxr. xiu. Hayr

<07>ci.rrrfl
ern:anela KOC'IEIIK()


