
PyIAPCKO-IEOnOrrrKr{ OAKyJTTE T
AEITAPTMAH 3A Xr4nPOrE OJrOrrrJy

t4,_'s?5. at/6,

,// 9t'
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Aa ce rpeAroxn Behy I-eororxKor- oAceKa ga ycnojn u:neurraj rcomucuje 3a oueHy n
o46pany AoKTopcKe Alrceprauflje xaugu4ara Henaga Mapuha, AurrJr. rrHx. reoJ'rornje, no4
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YHI,IBEP3I,ITET Y EEOTPAAY
Pygap crco-reoJrorrrKrr Q arcynrer

HACTABHO.HAYIIHOM BEhY

flpegnrer: Pe$epar o ypaleHoj 4orropcxoj 4ncepraqujr.r KaHAprAara HeHaAa Mapuha

O4nyrour HasrasHo-Hayr{Hor neha Py4apcro-reoJrorrrKor (farynreta, Yuunepe}ITera y
Eeorpaay 6p 11386 ot27.10.2015. rolnse lrMeHoBaHr{ cMo 3a .lrraHoBe Kouucuje 3a rIperJIeA,

oIIeHy lI o46pany .(oKropcKe 4ucepraquje KaHALI.(ara HenaAa Mapuha, AI,Irn. LIHx.
reonoruje, rro.u HacJroBoM:

ttllpupogno [peqrruhanarre rr crrrMyJrrrcana 6uopeuegujaqnja [oA3eMurrx BoAa

:ara$enux na{rnlrvr yrJboBoAon[u[Ma"

Haron AeraJrHor flperneAa 4ucepraquje, pa3roBopa ca KaHAprAaroM, KouucNjaje cauuuura
c.neAehu:

PEOEPAT

1. yBOA

1.. L. Xpouororuj a ogo6panarra AoKTopcKe Al{cepraquj e

Heua.q Mapuh, Aurrn. HHx. reoJrornje, ynucao je 4oxtopcre cry4nje ua ,{enaprMaHy 3a

xu.qporeonorrajy rrrKoJrcKe 201012011. roAuue. Ha gorropcrr.rM cryAnjarraa roJloxuo je cne

rzcnuTe npe4nrafeHe rrJraHoM r,r [porpaMoM ca [poceuHoM oqenou 10.

O4nyr<or'r HacrasHo-HayqHor eeha Py4apcro-reoJrorrlKor $axynrera 6p. 1/338 oA

21.11.2014. roAr,rHe, xoja je AoHera Ha ceAHr,rur{ oapxaHoj 20.11.2014. roALIHe, uueuonana je
Konaucuja 3a orleHy noAo6Hocu.r reMe, KaHAraAara r,r MeHTopa [peAnoxeHe reMe AoKTopcKe
gracepraqrzje.

O4nyxolr HacrasHo-HayqHor seha Pygapcro-reoJrorrrKor Sarynrera 6p. 11382 oA
23.12.2014. roAr.rHe, xoja je Aouera Ha ceAHr,rqlr ogpxanoj 18.12.2014. roAr{He, upr.rxnahen je
I4aneuitaj KorraLrcuje 3a orleHy nogo6nocrr{ TeMe, KaHAHAara r.r MeHTopa, flpeAJroxene reMe

"flpupo4no npeuuruhanalbe r{ crr.rMynr.rcana 6uopenreguja\uja noA3eMHr.rx no4a :arafenux
naQrnuu yrJboBoAoHr,rqr,rMa". 3a ueurope cy r.rMeHoBaHn Ap flerap flauuh, peAoBHr.r

npo(pecop Pygapcxo-reoJroruKor (faxynrera YHunepsurera y Beorpa4y ra 4p Bna4r{MHp
Eeturo cxra, AorIeHT Xenauj cror $axynrera Ynranepsurera y Beorpa.uy.

O4ryxou 02 6poj: 61206-596912-14 ot 09.02.2015. roauHe ,qara je camacHocr Beha
HayrIHI.{x o6;racru rexHuqKr..rx HayKa Ynunepsurera y EeorpaAy Ha rrpeAJror reMe v MeHTopa



3a I43paAy AoKTopcKe Ar.rceprarlrzje KaHAuAara HenaAa Mapuha, Aprnn. r4Hx. reoJroruje no4
Ha3LIBoM "[pupogno flpequurhasarbe r.r crrrMyJrrrcaHa 6uoperregujaquja noA3eMHHx
roqa rarafenux naQrHr.rM yrJbonoAonuuuua".

flo oroHqalby r{3paAe AorropcKe 4racepauuje, Hacranno-Hayr{HoM nehy Pyaapcxo-
reoJrolrrKor (farynrera crrarao je saxren 3a uMeHoBarre KoMr.rcuje sa [perneA, oueHy r,r

o46pany 4racepraqraje. HacraeHo-HaytrHo nehe Py4apcro-reoJrorxxor Saxynrera je oAJryKoM

6poj 1/386 on27,10.2015. ro4urie r,rMeHoBarro Korrancujy 3a oueHy ra o46pany AoKropcKe
4uceptaqnj e, y cacraBy: Ap llerap flanuh, peAoBHr{ npo$ecop (nenrop, Ynanep:urer y
Eeorpa,{y, Pygapcro-reoJrorrrKr,r Sarynrer), 4p Bna4uuup EeurxocKrr, AorIeHr (ueurop,
YHunepszrer y Eeorpa4y, Xerr.rujcru Saxynrer), 4p Mrarenxo llyuruh, peAoBHr4 npo(fecop
(YHranepsurer y BeorpaAy, Py4apcxo-reorrorrrKrr (farynrer), tp l4nau Maruh, peAoBHr,r

npoQecop y uen:ujra (Ynrnep:urer y Beorpagy, Py4apcKo-reoJrorrxu $axynrer).

1.2. Hayxna o6nacr glrcepraquje

,{oxropcxa 4ucepraquja noA Ha3r,rBoM "flprapogno rrpequrrrhasame u crr{MyJrr{caHa
6uopeMeg[jaqnja [oA3eMnrrx BoAa 3ara[eHux naQruuu yriboBoAoHurluMatt npurraAa
o6lacru rexHI,IuKHx HayKa. flo upeguery ucrpaxr4Barua, 4ucepraqnja fip]rnaAa nayuuoj
o6lactu leoromxo I{Hxerrepcrso. Yxa reMarcKa o6lacr gucepraquje je xragporeonoruja
(xu4poreoeronoruja).

3a ueurope oBe AoKropcKe Ar,rcepraqraje r,rMeHoBaHr4 cy Ap llerap llanuh, peAoBHr,r npo$ecop
Ynunepanrera y EeorpaAy - Py4apcro-reoJrorxKr.r Qaxynrer (2010. roAlrHe rasa6pan y 3Barbe
peAoBHLI npo(pecop 3a yxy HayqHy o6;racr Xr,r4poreoexo.rroruja) ra 4p B.na4r.rMr.rp Eeurxocxu,
AoIIeHr Ynnnepsurera y Eeorpagy - Xerraujcrn ftaxylrer (2012. roAHHe usa6pau y 3Barbe

AoueHra 3a yrry HayqHy o6.nacr Enoxeuuja).

1.3. BuorpaQcrcu noAaurr

HenaA Mapuh poleu je 26.01.1986. roAHHe y Mocrapy. Xenrnjcno-npexpau6euo
rexHoJlorrrKy rrrKony (crraep sa 6uorexnonorujy) y Eeorpa4y 3aBprxlro je 2005. roAr.rHe.

OcrroeHe crygnje na .{enaprMaHy 3a xuAporeonornjy Pyaapcr<o-reoJrorrrKor Qar<ynrera
3aBpIIrHo je 2010. roAr,rHe ca npoceqHoM oueHoM 8,89, oa6paHr{Brrru .urrrnoMcKrr paA rroA
Ha3LIBoM "MoryhHocr no4ocna6.UeBarba r{ 3arrrrr,rre r.r3Bopr{mra rroA3eMHr,rx no.{a pa(bunepnje
Eeorpa4".

.{orropcre cr:yanje na crygujcKoM rrporparr.ry Xu,4poreorornja ua Py4apcKo-reoJrorrrKoM

Qar<ynrery ynrcao je 2010. ro,qr,rHe. O1,2011. roArane 3arocJreH je r<ao racrpaxr.rBaq-
[pulpaBHHK, a 3arI,IM r,rcrpaxr.rBarr-capaAHr{K na .{enaprMauy 3a xuAporeoirorrzjy, Ha
npojexry MuuucrapcrBa 3a Hayxy r.r rexHonourr<u pa:noj - flpojexar WWI4 (I,lurerpanur.rx
I4urepAIacqrlnnllHapHllx I4crpaNranarra) - Cuuynraua 6uopeue4ujaquja u corrusuraqraja
rerpaALIpaHI,Ix npocropa, 3a oqyBarre [pupoAHr.rx pecypca 6lloloruru aKTr{BHax cyrrcraHrlr.r Ia

pasnoj r rpol43Bo4my 6IEonaarepujata u 4ujerercKnx npor.r3roaa (43004); lloAnpojexar:
3aurura reo u 6uo cpe4una Kao npupoAHr,rx pecypca Ir r.r3Bopa 6uorourxu axTraBHrax

cyncTaHrlr.r.

Y oxnupy crpyrrHllx aKTr.rBHocrr4 yrrecrBoBao je y rut:;pa1kr neher 6poja npojexara, ela6opa:ra
u ctyguja rojutra je peruanana xr.IAporeoJrorrrxa upo6neuarrxa. Y HacraBpr na r{enaprrraany
3a xu.uporeonorujy 6uo je aHraxoBaH Ha oApxaBamy nex6pr r{3 npeAMera "3aurrIlra



noA3eMHux BoAa" pr "KouraMrauaqraja u peueguja\vJa reoJrorrrKe cpeAlrHe r4 rro.u3eMH[rx

Boga" ol,2012 lo 2014. roAr{He. Y.recrnyje y oApxaBarry neN6u r.r3 npeAMeta "Xu4paynuKa
loA3eMHr,rx Bo4a" n " Xugpaynuxa 6ynapa".

Y qu.rry ynanpef erra H ayr{Ho -rcrpaxr{BarrKor paAa
(Qe6pyap 2011. ro4rane) u "Statistics in Geology"
Mpexe, Kao H "Publishing in international journals"
oA crpaHe Cpncror xenujcror ApyrrrrBa.

noxafao je cenaunape "Isotope Geology
(naj 2011. ro4rane) y oKBr.rpy CEEPUS
(cenreu6ap 2012. ro4rane) opraur,r3oBaH

Ayrop r{ Koayrop je 15 crpyqHr.rx r.r HayqHux ny6nur<aquja, uefy xojurvra cy rp}I pana y
HcraxHyrorra nrelynapoAHoM qacorrucy (xareropuj a M22) n je4an paA y nefyuapo4nornr
qaconucy (xareropuj a M23).

r{:ran je Casesa r.rHxerbepa r4 rexHr.rqapa Cp6uje (CI4TC), Cpncror reoJrorxKor ApytrrBa
(CID u feorourxor ApyrrrrBa Auepurce (GSA).

r{ura, roBoprz r,r [urtre eHrnecxu r4 rprrKr,r jesur.

2. Ofikrc Arr c EP TAUIIJE

,{ucepraqr.rja je uanucaHa Ha 166 crpana pr caApxr{ HacJroBHy crpaHy (na cpncxoM I,I

eHrJrecroM jesur<y), pe3r{Me (na cpncxoM u eHrJrecrou jesuxy), ca4pxaj, rrer rrorJraBJba,

crrrcaK xopnruhene nr,rreparype, 6norpa0ujy KaHAr.rAara, wsjasy o ayropcrny, usjany o
r,rcroBerHocrr.r rrrraMrraHe r,r eneKTpoHcxe nepsuje AoKropcKor paAa u nsjany o xopwrhemy.

Crpyxrypa 4racepraqnje je cnegeha:

1. Ysoa
2. Ilperne4 nureparype
3. Marepnjan r.r MeroAe
4. Pesynraru u gucxy cuja
5.3axryuax
Jlurcparypa
Er.rorpa(fnja

Tercr gucepraqzje caApxu 88 crrr{Ka, 38 ra6era. Y cnucry xopumheue irr.rreparype
HaBe.(eHo je 150 Jir4reparypHrrx rr3Bopa.

2.2. Rp ar aK rrprrKa3 noj egu navurrx rr o rJr aB Jb a

YsoAuo nornaBJbe yrasyje Aa r{crpaxvnarua o6yxnaheHa Ar,rceprarlr,rjortr npegcrarrajy calro
pa3nLIqI,ITe BI,IAoBe xopuruherra rr crr.rMynaquje nprrpoAHr.rx npoueca y u34anu) xojrarra,{onttsr,r

Ao yM arLerra e$ erata s araf erra na$rnuu yrJb oBoAoHr{ur.rMa.

[pyrurra nornaBJseM 4ar je rperneA nr4Teparype peneBaHTHe 3a r,rcrpaxr4BarLa o6yxnaheua
AoKTopcKoM gucepraqnjou. HarrarueH je sriauaj noA3eMHr,rx Bo.qa Kao pecypca 3a
eoAocHa6,(eBEIrLe, oAHocHo na$re H rbeHux Aepr.rBara Kao r.r3Bopa eHepruje. flar je KparaK
ocBpr ua upo6.ueMarr.rxy sarafnnarra noA3eMHr,rx BoAa Ha(fruurra yrJboBoAoHplJkrMa, AoK cy
MeroAe 6uopeMegujaquje 4era.muuje paspafeue. Iloce6ua raxrba je nocneheHa npoqecrzMa
np[poAHor npeuuuhanarLa, rbr{xoBoM ocMarpamy, oAHocHo rrpr.rMeHr{ cruMynr,rcaHe in situ



6raoperrae4ujaqraje rroA3eMHprx no4a. O6jaurrLeHr.r
naQnrvx yrJboBo.{oHuna y noA3eMHHM Bo,qaMa

ILHxoBI,Ix e(f erara y repeHcKr4M ycJroBr.rMa.

cy rnaBHr.{ MexaHI,r3MI{

y3 rrpr.rKa3 rrpenopyKa
6raoaerpaaauuje
3a ocMaTparbe

Tpehe [orJraBJbe npyxa yBr,rA y nocryrraK y3opKoBarb1 aHaJrtrvtqKrtx u uuxpo6uororllKlIx
rexHr.rxa r.r MeroAa xoje cy xopuruheue y Ar{cepra1uju. HaseAeHu cy co(frnepcKlI rIaKerI4

xoju cy xopuruheuvrrpla o6paaz noAaraKa npuKynJbeHr,rx r.rHcrpyMeHranHuM rlyreM.

gernpro nouraBJbe ce KoHrlerryanHo cacroju r43 ABa 4ena xojuu cy o6yxeaheHll npl4poAHo

npeunnihararre v crr.rMynr.rcaua in situ 6uoperrae4rajaqnja. flpoqecu rp[poAHor
npeuuruhanarua cy ocMarpaHr4 na noxaquju rEcroprjcror saralerba Kepo3LIHoM y Burauonqy
KoA Kpa;sena. leororure u xr,rAporeonorxKe KapaKTepr,rcrprKe noapyuja llcrpaxllBarra
lprrKa3aHe cy Kao rroAnora [cTpaxr.rBarsa peaJrr{3oBaHrrx oBoM Ar.rcepraqnjolrr. I4snprueira je
KapaKTepr.lsaquja saralerra noA3eMHHx BoAa rr ceAr.rMeHara ua$rHuu yruboBoAoHLIq[IMa, y3

rlpr{Kzr3 ycnoBa crpyjarra rroA3eMHr.rx BoAa roKorra z:noferra plcrpaxldBa}La. Axqenar je
craBJbeH Ha ocMarpame e(ferara 6no4erpaaaquje ua(fruux yrJroBoAoHr{Ka y no,q3eMHLIM

BoAaMa (ueperra ronqenrpaquja enexrpou aKrlerrropa v Nrera6onn.mux upo4yrata),
oAHocHo ynlqaja pa3nuqr.rrr.rx Mexaur.r3aua 6uoAerpaAarluje na xeuzjcxu cacraB noA3eMHpIx

noAa. Ha ocHoBy KoHueHTpauuja pegoxc ocerJbr{Br4x rrapaMerapa, aHNfi43LrpaHLI cy TJIaBHI,I

peAoKc rrpoqecu y noA3eMHlrM BoAaMa. Kao uparehu eQexru 6Iao4erpa.4aquje riaStrux
yrJboBo.qoHr,rKa aHaJrH3HpaHe cy npoMeHe y r43oTorlcKoM cacTaBy [oA3eMHI{x BoAa, oAHocHo
yrvqaj 6rao4erpa.uaqnje Ha pacrBopJbr.rBocr cr{JraKarHr{x Mr,rHepaJra y oKBr{py r43!.auv.
Iloce6nuu [popaqyHoM aHanr43r{paH je Karraur.rrer pa3nprqr.rrr.rx MexaH[r3aMa 3a

6uo4erpa4auujy BTEX na oeoj roxaquju. ,{pyruu AenoM oBor rrorJraBrsa o6yxnaheHa je
rIpHMeHa cruMyJrlrcaHe in situ 6r.roperrae4ujarluje rroA3eMHI,Ix BoAa Ha ror<aqnju (pa6pure

"HureKc" y Hnury. Ouununa KapaKTepncrr.rraMa o6yxnahena je JII4ToJIoIrrKa rpatla u
xr.rAporeonorrrKe KaparTepr,rcrr,rKe Mr4KponoKarlrEje. Ilope4 pe3ynrara rrpr,rMeHe, gat je npuxa3
KopaKa (raparrepn:aquje :aralerra r nporleHe noreuqujana roxaquje) xojunaa je crnopeHa
ocHoBa 3a rrpr{MeHy 6uoperrae4ujaqzonor rperMaHa y.uarl4M TepeHcKLIM ycnoBl.{Ma.

flero rorraBJbe rrpeAcraBJba cyMapHr{ rrpr{Kir pe3ynrara 4o rojux je xan4I.r4ar Aolxao
pearuEsaquj oM r{crpaxr.rBarba.

Y cnucry ropuruhene Jrr,rreparype HaBeAeHo je 150 nl,IreparypHllx LI3Bopa.

3. OTIEHA ATTCEPTATIIrJE

3.L. CanpeMeHocr rr opurr{HaJruocr

,{oxropcxa 4racepraquja 'rflpupoAuo [peqrruhanarre rr crrrMyJrrrcana 6noperuegujaquja
[oA3eMHrrx BoAa :ara[ennx uaSrnunr yrJboBoAoH[qr.rMa" npeAcraBJba opurr,rHanHo
Hayqno AeJro, xoje KapaKrepr{ue MoAepaH rpucryr npo6reuaruqu o6yxnahenoj
I{crpaxr,IBarrr{Ma. Kopuuhene cy caBpeMeHe MeroAe kt petrrema npu peanusaquju
HcrpaxuBalra Mynrr.rAr.rcqr{rrnrrHapHor KapaKTepa. Peanusaqujorra rrcrpaxlrBarra
rIpI{KynJbeHI,r cy opurr.rHanHr.r no.uaun ca ABa r,rcrpaxHa uo4pyuja y Cp6uju..{ucepraqujou je
o6yxrahen racr.rBaH (npupo4no npeuumhanarre) u aKrHBaH peue4ujaquoHra npucryrr
(cuauyrucana 6uopervregrajaquja) Ko.q saraferra rroA3eMHux BoAa naQrnzrra
yrJboBoAoHr.rqprMa.



3.2. Ocnpr na per[epeHTHy I{ rcopuruheny JluTeparypy

JlureparypHr.rM r,r3BoplrMa Koprairrhespru y oKBLIpy AoKTopcKe 4Iacepraquje o6yxrahena je
peneBauTHa irr{Teparypa, auauajna ca acrreKTa raralunarba rIoA3eMH}Ix noga ua$tuuu
yrJEoBoAoHr{rIr.rMa. Hajsacrynnenraje cy 6u6nnorpa(fcre je4unuqe Honujer AaryMa, rojnrraa

cy o6yxnahena rrcrpaxr{BarLa crrarrHor rr.rla peaJIH3oBaHa y cBery. 3a npupoAHo

npe.rraruhanarbe r.r crr.rMynucaHy 6uopeueguja\ujy rarLr cy rcpahu xpoHonoIuKu npLIKiBI'I

AocaAarlne npr.{MeHe. Arueuar je cranrsen na ropnruhene nI,ITeparypHLIx u3Bopa y ql{Jby

aH&rr.r3e I,I oIIeHe pe3ynTaTa 4o xojrx ce Aollno peanusaqujoM LIcTpaxuBaI+,a.

3.3. Ouuc r{ aAeKBarrrocr rrprrMerbeHlrx HayqHux MeroAa

Konqunupaby u peanusaquju :acrpa;,rr.t4Barra fiperxoAl,Inu cy Aera-ILHo npLIKyrIJbarLe rI

aHaJru3a peneBaHTHr{x nLITepaTypHI{x I,I3BOpa.

Tepencxa r4crpaxr.rBarba, na6oparoprajcra Mepema u aHaJII{se o6yxnahena cy rpehurra

lotnaBJreM 4ucepraqnje. Onuu [ouraBJreM 4ar je AeraJbaH npI,IKa3 aHaJII{TI{IIKLIX u

rraraxpo6uonorrrKr.rx rexHr4Ka u MeroAa xoje cy ilpI,IMeIbeHe y III,IJry pea-nusaquje

r..rcrpaxr.rBarra. Ana-uurr,rrrKe MeroAe ropuruhene cy y III4Jby rnanruSuralluje saraferra
froA3eMHr4x BoAa u ceAprMeHaTa na$rrilaIvt yrJboBOAoHt4rJvtMa, aHaJILI3e xeuujcfOr vl

r.r3ororrc1or cacraBa rroA3eMnr,rx eo4a (613Corc). Kao AorIyHa aHaJIHTuTIKI,IM MeroAaMa,

xopuurhene cy Mr.rKpo6r,rolorure rexHprKe (ogpeluname yKynHor 6poja pa3nl,Iq[rl,rx rpyna
Mr{KpoopraHr{3ilMa Ha oAro Bap aj yhuu uo4norarraa).

O6paaa noAaraKa KoA r,rcrpaxtrBarLa npr4poAHor upe.iuruhanama o6yxnarurilaje pasmauure

aHaJrrr3e yruqaja ayrorpajHor saraferra na(frnuu yrJboBoAoHI{IILIMa Ha xeuujcru n

r.r3ororrcKr.{ cacraB rroA3eMHr,rx BoAa. Ca 4pyre crpaHe, npLIMeHpI crrrMyJluca:u.e in situ

6uoperrae4rajaqr,rje nperxoAuno je npocropno.ue(fuirkrcarse sone sara!etuaa pelr,re4Iajaqllonl{x

Mepa y cKnaAy ca KapaKTepI{crLIKiIMa noxaquje.

Hayune Mero.qe nprzMerreHe y orBr4py AoKTopcKe ArlcepraqIaje uory ce cMarparl{ y
norrryHocrl4 aAeKBarHIaM IIocraBJbeHoM Haf+rou npo6nerray.

3.4. IlpuueuJbtrBocr ocrBapeHrrx pe3yJrrara

llpNueHa rrpupoAHor npeuuruhanalLa Kao [ac]IBHor peue4IajaqrloHot rperMaHa cne je

3acryrrJbenuja y ceery. Y uoje4raHr{M caBe3HuM .qpxaBaMa Cje4Izrrenux Auepuur<ux ,{pNana
(CAD flpe npprMeHe aKrr{Bur.rx Mepa perrae4rajaquje neouxo4Ho je noxitsarr Aa npouecla

rplrpoAHor upeunmhaBarla He noce4yjy AoBoJlaH KanaIII{Ter Aa AoBeAy cMalberra eQexara

saralerra. OsaxsrrN{ npr{cryrroM rrocrr.rxy ce auauajne yllrreAe, c o6suporra Aa ce Bplxu caMo

ocMarparre rpoqeca. Ca 4pyre crpaHe, 6pojuu cnyrajenu [pI,IMeHe KoHBeHIIuoHanHux Mepa

perr.re,4ujaqraje rco4 :araferra ria(prnuu yrJboBoAoHrrrlr.rMa yraeyjy ria BLIxoBy HeAoBoJbHy

eSzxacnocr.

Ono je je4na oA npBr.rx AoKropcKr{x Ar{ceprarluja va Beorpa.uctcou Ynurep3urery y oKBI,Ipy

xoje cy y HarrrprM ycnoBr{Ma peaJru3oBaua ocMarparba yrwpla npoqeca fipplpoAHor

upeuNruhanama y noA3eMHtM BoAaMa. ,{pyruna AenoM 4Iacepraqnje o6yxnaheua je npunena
crr,rMynucaue in situ 6uopenae4ujauuje y Harrrr.rM ycJroBI{Ma. Y oguocy Ha KoHBeHII}IoHaJIHe

penae4ujaqrroHe rperMaHe saralerra naQrunu yrJboBoAoHLIuLIMa, crtIMyJII{caHa in situ
6uopeue4ujaquja rpe.(craBJba eszxauuaju u je(fruuujra npucryu. Ono urro je aaje4nuuxo sa



npl{poAHo rpequmhaBalf,e LI crI{MyrI}IcaHy 6r.roperrregujaryujy jecre 4a ce 3acHr{Bajy na
npllpoAHoM roreirqujarry Lrcllalaur [a yMar;u eQexre raralerra naSuruu yrJboBoAoHHrIr{Ma.
Cauzu rI'IM, llcrpaxllBalba y oKBLIpy 4r.rcepraqvje Mory ce cMarparu npraMeHJbprBr{M rrpu
KoHqllnuparLy cJII4qHrIx I{crpaxr4Barba Ha .(pyrr{M noxaqujaua saraf enuu uaSrunr
yrJboBoAOHHrIr.rMa.

I'Icrpaxznama y oKBI'Ipy AoKropcxe rr{cepraqr.rje npyNajy ynug y aKrHBHocr MexaHH3aMa
6IzoAerpaaaqaje na(frnux yrJboBoAoHkrtafi uoryhnocr BrzxoBor ropuurhema y repeHcKHM
ycnoBI'IMa. Pe:ylraru plcrpaxllBalr,a rpllpoAHor npeqr4rxhanarra npyNajy KoHKperaH AoKa3 o
pa3rpaArLlr KoMnoHeHTI'I Kepo3LIHa aepo6nuna u anaepo6ru,rM MexaHr43Mr.rMa 6rao4erpa4aqraje
y wrynuiatHrlM I'I3AaHIaua. YcueruHa rlplrMeHa crr..rMynnc aae in situ luope*teaujarluje y**y;.
ua uoryhnocr Kopt4llrhena osor pelregujaqlroHor rperMaHa Ha Apyrr{M ronuqriu*u. b"unu,
I'IcrpaxvBaqKl{ rlp}Icryn ynaupefyje uosuaBalre r yxa:yje ua uoryhnocr Kopr,ruhe6a
6rao4erpa4arlrroHor norenqraj an a u3 ralv.

llpoqecu y6psairor pacrBapalra MllHepaJra uarepuja;ra [opo3He cpeA[He, ycJreA 4yro:rpajne
r'r3JroxeHocrrr npoqecr,rMa 6uo4erpagaquje Ha$runx yfJBoBoAoHr4Ka, Ao caAa cy
perl{crpoBaEr Ha cBera HeKoJILIKo noxaquja y cBery. Pesyrraru oBe roKTopcKe Ar.rcepraqTje
npyNajy ocHoBy 3a AeraJbHrja npoyuaBarba oBr.rx [poqeca Ha .noxaqraju ncroprajcxor
saralerra y BuraHonuy, rxro .qorarHo nornpfyje rbrrxoB HayqHr snauaj.

Moxe ce 3aKJbyr{kt'Ikr [a pe3yilTarr{ oBe AoKTopcKe rr{ceprarluje uuajy Br.rruecrpy1u snauaj,
noce6uo ca HaytrHor acneKTa nprrMeHJbr.rBor y npaKcr{.

3.5. OqeHa Aocrl{rnyrux cnoco6Hocrr{ KaHArlAara 3a caMocraJrHrr Hayqg1,1 paA

Toxou I{3paAe AoKTopcKe 4racepraquje KaHAuAar HenaA Mapuh je noxa:ao BHcoK crerreH
caMocraJlHocrl'I. KaHAzAar je y nornyHocrll oBnaAao lrero4onorujou HafrHo-
ucrpaxl'IBaqKor paAa Ixro ce orneAa y caMocriurHoM KoHrlrrlupaisy, nJraHr,rparby u
pea:ru:aqujkr ucrpalKkrBarsa ca jacno [ocraBJbeHprM rlr4JbeBraMa. Ksa,rr.rrer KaHAr{AaroBor
HayqHo-EcrpaxlIBaqKor Paaa nornpleu je ny6nnxonarreu trerr.rpu HayqHa parya y
qacorucl'IMa ca SCI JII'Icre (rpra paAa y I,IcraKHyrorra uefynapoAHoM qacorucy - r<areropuja
M22, jetan paA y laefyuapoaHoM r{acorucy - Kareropzja M23).

4. OCTBAPEHI4 HAYIIHI,I AOTIPLIHOC

4. 1. Ilpura3 ocrBapeHux HayqHr.rx AorrprrHoca

Kaxo je peq o I'IHTepAI{cq}rlJII{HapHoM rrp}rcryny y vcrpaxr.rBarLy 6uo4erpa4arlr{oHor
noreuquja-na Lrslta:nvl, xouqenquja rlcrpaxr4Bar*a a npuMerreHe MeroAe snauajrie cy y
MeTo.qonolrKoM cMpICny.

Pesylraru rlcrpaxllBarra arraajy jacau HayqHr.r .4onpprHoc, TrrMe rxro yuanpelyjy rro3HaBar6e
npoqeca 6aogerpagaquje ua$ruax yrJroBoAoHVKa y roA3eMHr.rM BoAaMa. Oro je jegHa o4
rIpBI{x gucepraquj a y H4rrrHM ycnoBuMa rojou cy yrnpleuu e&ercrz 6uolerpaaaqraje
na0tuux yrJboBoAoHuKa y TIoA3eMHLIM BoAaMa, oAHocHo r.r3BprxeHa rbeHa crunrynaqnja-y
TepegcKr.rM ycnoBr{Ma. Hexu oA ocrBapeuzx KoHKperHkrx Hayr{Hr.rx qr{JEeBa cy:

o yrnpfeua je rIoAJIoxHocr KoMrIoHeHTa Kepo3prHa aepo6nurvr u alraepo6nuu
MexaHI'I3MI'IMa 6Iao4erpa4aquje y aryrnja;ruutr Llr:,Aarrt4vra. YrrEqaj aepo6ne



pecruparluje, peAyKrlr.rje Hurpara, peAyKquje MaHraHa (IV), peayrqrEje rnoNfa (III) u
pe4yrquje cyl$ata Ha xenaujcrfi cacraB rro.u3eMnr.rx BoAa KBaHru$uronau je npenaa
Mero.qorroruju Wiedemeier et al. (2006).

ytnpfena je npoctopHa 14 BpeMeHcKa npoMeHJbr.rBocr rJraBHprx oKcr4ro-peAyrrlr.roHrD(
[poqeca y noA3eMHI{M BoAaMa (TEAP) y 3aBr.rcHocrr4 o.q yAa.,lema a3Bopa saraferra.
rlpu yrnpfunarry Be3a usnaely xeuujcxtrx rapaMerapa r peAorc npoqeca
MeroAorloruja Jurgens et al. (2009)je gouyrreua r.r3ororrcKrrM aHaJrr,rsaua (613Corc) n
in situ Meperbr4Ma peAoKc norenqujala.

Br4rxecrpyKo rroBurrreHe xoHqenrpaquje Al v. SiOz y no.q3eMHr{M BoAaMa
najz:roxeurajurr,r npoqeczMa 6uo4erpa4aquje upyNajy ocHoBy 3a 4era;ruuja
npoyqaBalba ylugaja oBLIx npoqeca Ha pacrBopJbuBocr Mr.rHepana rraarepnjana
rropo3He cpeAilHe.

roM6unosaHoN{ npLIMeHoM 6uocrrauyraquje u 6uoayrrraenraquje y 6uuolapHorr.r
MoAeny, ycrelxHo je usee4ena in situ 6uopeue4ujaqnja cBr.tx KoMrroneHrrz saralema
noA3eMHrrx eo4a ua(frHHM yrJboBoAoHlrrrr.rMa.

o ytnpleuo je 4a BoAoHI,IK-nepoKcI,rA rrpeAcraBJba 3aAoBoJbanajyhra u3Bop KuceoHrrKa y
uluhrau vr3!.alvtMa, oAHocHo .qa rrpr{MeHy 6voayrrraeHraquje rpe6a 3acHgBarr{ Ha
Mr,rKpoopraHr.r3Mr.rMa r,r3onoBaHr4u ras saralene cpeAr,rHe.

4.2. KpuruqKa aHaJrrr3a pe3yJrrara rrcrpur(rrBarra

,{o6ujeHr.r pe3ynrarr{ y rrorrryHocrz uornpfyjy nona:ny xrnore3y r,rcrpaxr.rBar6a:

Llsdau npedcmaema duuauu.tKu cucmew xoju nocedyje npevuultaeajyltu nomeutqujan sa
pasepadruy uaQmuux yznoeodouurca xoju docnejy y tueea. Irpuueuy aKmu1Hyx
peaeduja\uoHttx mpeml4aHa xod nodzeuuux soda saeafieuux ruaQmutu,t yzmoeodouuqut4a
ueonxoduo ie 6asupamu ynpaso ua rcopuutltetuy u cmmrynaquju nomenquja,ta catve usdauu.

Pea-rrrzsaqujoM I'IcrpaxplBarba ytnplen je yrruaj 6uogerpa4aqzje ua$ruux yrJboBoAoHr.r1a Ha
npoMeHe y xenanjcrou u I{3oro[cKoM cacraBy rroA3eMHrrx BoAa, peAoKc flpoqece y
TIOA3eMHHM BoraMa u pacrBopJbr.rBocr MuHepana rraarepzjala nopo3He cpeAr{He.
Crurrayraqujou 6uo4erpa,(alll4oHor norenquja,r a vs1alpr rrorrriryra je noinyHa piBrpaArba
cBHx KOMnOHeHTr.r s araf eira noA3eMHr.rX noAa naorur.rM yuboBo,qoHr{rlHMa.

Y quJby ruro je4uoctanuuje I,IHTeplperarlnje rroAaraKa [pr.rKyrrJbeHrax Ha noxaqujaua
earalenult na@ruulr yruboBoAoHLuLrMa, (aHAr{Aar ce rrpBeHcrBeHo olpeAenrro 3a }br.rxoBy
npocropHy aHanrl3y. Oa co$rnepa cnequja.nll3oBaHr.rx sa oeaj rr.r[ prcrpaxuBat1a rpe6a
HarJIacI'IrLI npI{MeHy An Excel Workbook for ldentifying Redox Processes in Ground Water,
roju je pa3Bl{o USGS. Peay:rmte 4o rojux je aoruao KaHAr.rAar je ryuauuo yBeprbr.rBo,
AocneAHo vr cMHcJIeHo, IIITo je [peAcraBJbaJlo noce6as r,r3a3oB urraajyhn y su1y
MynrI{AI'IcqurIJI}IHapHocr LlcrpaxrrBarba. Crpyxrypa caMor para je flperJreAua, piryMJbr.rBa r.r
IOtUqHa.



4.3. Bepu$urcaquja HayqHrrx Aorrprruoca

Hay'ruu Aonpl{Hoc AoKTopcKe 4Iacepraquje t'flpupoAHo rpequurhanarre rr crrrMyJrrrcaHa
6uopelregujaquja rIoA3eMHrrx BoAa rarafenux naQrnurr yrJboBoAon[q[uatt
nepuQuronair je cne4ehurra uy6nuxaqajaua xoje cy pe3ynrar vcrpaxr.rBarLa o6yxnaheuux
4ucepraqujou:

Paa y l{crannyrou tre[ynapoAHoM qacorucy - Kareropu jaN,{22 (SCD

1. Marid N, Ili6 M, Miletii S, Gojgid-Cvijovi6 G, Beskoski V, Vrvi6 MM, Papii P
(2015). Enhanced in situ bioremediation of groundwater contaminated by petroleum
hydrocarbons at the location of the Nitex textiles, Serbia. Environmental Earth
Sciences, Volume 74, Issue 6,pp 52ll-5219.

Caoururene ca ue[ynapoAHor crcyna ruraMrraHo y rleJrrrHrr - Kareroprrja M33

1. Marid N, Sorajii S, Zari6 J, Vani6 M (2012). Improvement of the research
methodology of groundwater contamination by petroleum hydrocarbons in Serbia.
Proceedings ofthe 3rd International geosciences student conference, Belgrade.

Caoururerre ca nre[ynapoAHor cKyrra rrrraMrano y r{3BoAy - rcareropuja M34

1. Jovandiievid B, Be5koski V, Miletid S, Ili6 M, Gojgid-Cvijovi6 G, Mati6 I, Mari6 N,
Solevid-Knudsen T, Vrvii M.M (2012). Multistagi in situ bioremediation of aquifer
contaminated with petroleum derivatives. 13th European Meeting on Environmental
Chemistry, EMEC13, Moscow, Russia, December 5-8,2012, Book of Abstracts, 104.



5. 3AKJbyrrAK I,I [PEAnOr

.{orropcxa 4racepraquja "IIpupoAHo rpequmhasarbe I{ crlrMyJrlrcana 6lropervregujaquja
rroA3eMHrrx BoAa 3ara[enux naQrnuu yrr%oBoAoH[IruMatt [peAcraBJra caBpeMeH vt

opurrrH{rnaH Haf{Ho-r.rcrpaxr.rBaqKr.r paA us o6racru xl{Aporeonornje. Hayunu AonpI,IHoc

AoKropcKe 4ucepraquje norepfeu je ny6ru,IKoBaILeM pe3ynrara y paAy y ucTaKHyroM

rrrelynapo4HoM qacorncy (xareropuja M22). Haxon Aerarbuor rlperneAa, Koluucnja je
yrBpAprna 4a je 4ncepraquja raspalena npeMa cBpIM craHAapAI{Ma HayrrHo-ucrpaxllBaqKor
pa4a v naNehru [polucuMa.

Kouucuja ca 3aAoBoJbcrBoM :axryuyje la AoKropcKa 4I'rcepraquja "[pupoguo
upe.ururhaBarte v crrrMyJrrrcaHa 6uopenregujaq[ja rIoA3eMHIrx BoAa rara[enux
naQrHuu yrJboBoAoHuquMa" KaHAlrAara HenaAa Mapuha, ALIrrI. LIHx. reoloruje,
[peAcraBJba opuruHirnan ra :na.rajaH HayqHr.r AonplrHoc y o6lacru xplAporeonoruje, crota
npeAnaxe Hacranno-Hayr{HoM nehy PyaapcKo-reoJlorlxor (faxyrrera Aa oBaj u:neruraj
[pr,rxBarr,r u yrryru Ha KoHarrHo ycBajarbe Behy HayqHLIx o6.nacru rexHuqKllx HayKa

Ynunepsurera y EeorpaAy, HaKoH qera 6u ce KaHAHAaT rlo3Bao HajaBHy og6pauy.

Y Beorpasy, 25.12.2015.
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Ap llerap flanuh, pe4.
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Ap Bla4unrup BeruxocKl,I, AoIIeHT
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Yuunepsurera y Eeorpa4y, Py.uapcxo-reoJlolmll tparynter

Ap Llnan Maruh, peg. npoQ. y uen:uju
Ynunepsurera y Eeorpaay, PyaapcKo-reonour<u $axynrer


