
yHIIBEP3I{TET v EEOTPAAy
Texnuqxu Qarcynrer y EopY

HACTABHO_HAYI{HOM BEhI/

llpegvrer: Pe$epar o ypafeuoj 4orropcxoj 4ucepraqraj u Katnvrtrara Ane Pagojesnh,

AI4n JI. I'IHX. TeXHOJIO IXKOI I'IHXeILepCTBa - M acTep

O.q:ryxou Hayuuo-uacraBHor seha Texntlqxor (laxy,rrera y Bopy, 6p. VI/4-1-5 oI
23.04.2017. roAuHe, uMeHoBaHu cMo 3a rrnaHoBe Korlracuie 3a rlperneA, oueHy u oa6pauy

AoKropcKe 4racepraqlrje KaH.u,rrAara Aue Paaojeeuh IloA Ha3HBoM ,,BHoMoHI4TopHHr Ba3.qyxa

u $raropeue4ujaurzja 3eM,rbr.rura ynorpe6ortl xpacra. cMpel(e H ,te[IHIrKa". HaKoH nperneAa

AocTaBJ,r,eHe AI4cepTaIIuje, npareht'tx tvtarepujana H pa3roBopa ca KaHnHAaToM. Kolrncraja

noAHocH cleAehtl:

PE(DEPAT

1. yBOA

Xpouo:roruja ono6panar$a v :a3pal1e Auceprauuje oanH-ia,ra ce cleAehoM LHHaMI4KoM:

,/ l4.ll.2016.rol. KauluAar AHa Palo.ieeuh. AHrr"rr. HHlr(. rexHojlotuKor l{H}Ke}bepcrBa

- Macrep, rrpujann:ra je ren,ry 3a AoKropcKy Ar{ceprauujy Kale.tpu 3a Xeruujy r'r xeuujcxy

rexuo,lorujy Texuuuxor cpaxy:irera y Bopy Yuuaep:tt'rera y BeorpaAy. HacraeHo-Hayr{HoM

nehy Texru4r{Kor $arynrera y 6opy npenno}I(eHa je Kovrucu.ia za AaBaIbe MIIIIIJBe}La o

uayuHoj 3acHoBaHocrl4 npeAnoxeHe reMe AoxropcKe lucepraurzie.
,/ 01.12.2016.rot. Olnyrcou 6p. VIl4-11-7.1. HacrasHo-HayqHor sella TexHHtIKor

Sary.nrera y Bopy Yuznep:urera y Beorpaly, IzMeHoBaHa.ie Kouucuja 3a oueHy HayqHe

3acHoBaHocrt{ npeAnox(eHe TeMe IoKropcKe 4ucepraqr.rj e KauAuAara.

./ Zl.l2.Z0l6.rot. Olnyxon 6p. Yll4-18-10.1. HacraeHo-HayalHor seha TexHur{Kor

rpaxy:rrera y Eopy YHunep:urera y Eeorpa4y, npllxnahen je npeAnor Kouucraje o

HcnyH,eHoCTt{ ycnoBa I{ o Hayuuoj 3acHoBaHocrl{ TeMe AoKTopCKe nlaceplaquie, a 3a

MeHropa je uvauonaHa Ap csexasa LUep6y,ra, peAoBHr4 nposecop TexHH'{XOr' (baxynrera y

Eopy.



,/ 31.01.2017.roA. Behe HayqHrrx o6,racrr.r rexHHr{KHX Hayxa YHunep:urera y Beorpany

rrpgxBarr.rno .je rz:eeuna.i Koruucrz.je :a oLIeH,v Ha,vr{He 3acHoBaHocru reMe ra 4oue:ro je

oAnyr(y (6p. 61206-7512-17) o AaBarby car,tacHocrH Ha llpe.qnor reMe AoKropcKe

4r.rcepraqraje.
,/ 14.03.2017.roA. Ha ce.qLIuH Beha xare.[pe 3a Xen'rujy r'r xenujcxy rexuo:rorujy

TexHu.rxor $arcy:rrera y Eopy Yuunep:nrera y Eeorpagy" nornpleuo je .ua je Kanlu4ar

3aBpuryo ,1l3pary Aor(ropcKe Auceprauuje H HacraeHo-HayqHov sehy TexHuqxor Qaxy:nera

y Bopy Yuunep:urera y Eeorpaay .je npe.1.roilieHa Kouucuia 3a rperneA. olreHy u oa6pany

AoKropcxe guceprauuj e.

,/ 23.04.2017.rot. O4:ryxol,r 6p. VI/4-1-5 HacrasHo-HayrlHor eeha Texult'tror

Qaxy:pera y Eopy YHueep:nrera y Eeorpal)'. HMeHoBaHa je Kourucuja 3a npelner, olreHy I'I

oa6paHy AoKropcKe 4ucepraur.rje KaHnnlara Aue Paaoieefih, y cacraBy: rpo$' .up CueNana

Lgep6y:ra, TexHLrqrcu Saxylrer y Eopl (trettmop); ilpoQ. Ap Mn,re lrzuurpujear'rh,

TexHu.rxr4 Qaxy:ner y Eopy (u:Lau)'- Ha) qHH caBerHuK Ap JacnrrzHa CresaHoeI'rh, I4ucruryr

:a Xe*rujy, Texuo,torujy u Meran,vpruiy. BeorpaA (u-aau); Brlrru Hayr{HI4 capaAHI'IK Ap

Epanaxa Ka,ryfeponuh, I4acruryr 3a H)'K-leapHe HayKe ,,BHH'{a" Eeorpag Qtau); HayrIHH

capa.qHr.rK Ap Mupocran flaeroeHh. Hucrurvr 3a Xeuujy, TexHo,loruj.v l'r Meranyprlljy'

Eeorpag (unau).

1.2. Hay.rHa o6,racr auceprauuie

floxropcxa 4uceprauuja [o.q Ha3IrBoM ,,BuoMouHTopHHr Ba3,qyxa LI

$raropeuenlljauuja 3eMJburrrra ynorpeSolr xpacra. cMpeKe H .reIUHUKa no cBoM npelMery

r,rcrpaxlrBa6a npuuaAa uayuHoj o6lacru rexHlrqKo-TexHoilorrrKHx HaYKa. a ,vNoj uayuuoj

o6:racru TexHoJroIIIKor rrHxen,epcTBa. 3a Kojy je Texslrqru $axylrer y Bopy

Yurzaep:rarera y BeorpaAy aKpeAHToBaH.

3a 1reuropa oapeleHa je ap CuexaHa Lllep6y:ra, peAoBHH npo$ecop Texsuqxor

Saxy,rrera y Bopy Yuunep:urera y Beorpaly. Ha ocHoey AocaA o6iae-rbeHux paAoBa Ap

CseNasa ll-iep6yla je KoMnereHrHa Aa pyKoBoAH lr3panoM loKropcKe Azceprauraie

KauAIaAara. Kao ayTop HJILI KoayTop, ny6luxoBa,ra je 26 paAoBa y qaconlrculta ca JCR

rrr{cre, rcoju cy qr4rupaHr{ 331 nyr (noaauu rpeMa SCOPUS-y oa 30'03.2017.ro4.). o4 xojux

je 23 pana xareropuje M20.

1.3. Euorpadcxu nolauu o xaululary

Ana Pa4ojenuh (aenojaqxo I4rufr) poleHa je 06.09.1983. roauue y Bopy, rse je

3aBpmuna ocHoBHy a cpe.4rLy TexHl'tuxy IxKony. OcuoaHe aKaAeMCKe crygnje Ha

Texnu.{xoN{ $axylrery y Bopy ynucana .ie 2002. roAI4He Ha cMepy tr4uNemepcrBo 3a

3arxrriry xLIBorHe cpe4pIHe. Cry.Uuje je :anpuru:ra 2008. ca [poceqHoM oqeHou 8,68 u

orIeHoM 10 na 3aBpIxHoM paAy. tr4cre roAuue. Ha MarHrlHoM rpaxylrery. ynuca-ua je

Ar4rrnoMcKe aKaAeMcKe cryAnje Ha cryAujcKoM [porpauy TexuoJlolrlKo I'IH)I(e]5epcreo, roje

je:anpurula2010. roAr{He ca [pocequoM oueHoM 9.83 u otreHoM 10 na AIrnJ'IoMcKoM paAy,

ulrue je creKra aKaAeMcKr4 Ha3r4B ArrlnoMLIpaHLI HHxeFbep rexHonolllKor HHxerbepcrBa -



Macrep. floxropcre aKaAeMcKe crynuje, ynucana je 2010.ro1. Ha Texnu'Ixonr $axy:trery y

Bopy, oAceK TexuorourKo IlHxelbepcrBo.

Oa 01.10.2008. roAHHe paAr4 Ha Texsr.r.rKou $axy,rrery y'Bopy Kao yHl4Bep3urercxu

capaAHr.rK y 3Balby capaAHLIKa y HacTaBLI, a oA 2010. lonnHe y 3Bally acucreHra Ha

ocHoBHrlM aKaAeMcKI4n cryauj alra.

Y AocaAaur6eM paAy, KannuAar Aua Parojeeuh. aHraxoBaHa ie Ha 4na npojerra

MnuucrapcrBa rrpocBere, Hayxe r{ rexHoJroulxor pa:ooja Penl'5ruxe Cp6uje, y npojexrHovr

rli{Knycy oa 201 1. roAptHe, noA Ha3HBHMa:

1) ,.Pa:no.i HoBHx r.{HKa[cynarlr4oHHx H eH3ri\tcKHx rext{o,[oruja 3a npoI43BoAILy

6aoxara,ru3aropa u 6uo,rourKr aKTr4BHItx KoMrIoHeHara xpaHe Y [u,'ly nonehan a rsege

KoHKypeHrHocrI{, KBaJIIrrera u 6e:6elH ocru" (6p. npoj exra VLLI44 60 | 0) ;

2) ,,Ycanpuraeame rexHo:roruja eKclrroarauuje H rpepaAe pyne 6axpa ca

MoHr.rroprrHroM xHBorHe I4 paAHe cpeAuHe y PTB Bop rpyna" (6p. npojexra TP33038).

AHraxosaHa Ha rue!yHapoluon npojexry ,,JST SATREPS Research on the

Integration System of Spatial Environmer-rt Analyses and Advanced Metal Recovery to

Ensure Sustainable Resource Development" (npojexrHu ul{Knyc 2014-2019.ro4.) xoju ce

crrpoBoAu usuefy uayuHo-o6pa3oBHux ycraHoBa u: Peuy6luxe Cp6uje u Janasa.

Buira je yqecHr.rqa $ecruea,ra ..HayuHu topHago" y cKnon)' o6e,reNaeaH,a Csercxor

AaHa HayKe 2011. toAHHe, u KapaBaHa HayKe,.Tuuoutut HayuHu Topuaao'- THT" oApx(aHor

2012. (y oprauu:ar\uju Texsnqxor $axy:rrera y Eopy, flpyurrea MJraAHx Hcrpa)KlrBaua Eop

u OlIl,,{yruau Pa4oeuh") u 2013. ronuHe (npojer<ar I{eurpa 3a npoMouujy nayxe y Eopy).

Y neprzoay o124.05.2011. ao 21.11.2012. roAuHe 6lua je.IraH Casera:a exo:rorujy

y oKBIrpy Pyaapcrco-rorlnoHHqapcKor Eaceua Eop.

l4crpaxunaqKa HHrepecoBarba KauAuAara npunaaajy o6,racrur,ta sara!ersa xHBorHe

cpeAr.rHe, MoHr.rropHHra aepo3aralena u 6uouosuropuHra. AHa Paaojeeuh je ayrop I'{nH

Koayrop 11 pa4a ny6luroaaHr{x y eoAehHN{ NaelyuapogHlzM qacorucrMa H3 Kareropuje M20

rrlrrrrpaHlrx 136 nyra (noaaura rpeMa SCOPUS-y oA 30.03.2017.ro4.),7 pagoza

ny6:ruxonaHux y qaconHCHMa HauHoHa,'IHor euauaja Hz xareropr'rje M50. 6poiHux

caonrrrelr,a ca xoHQepenuuja Harl[oHanHor L nrellyuapoauor 3uauaja, 6 nor:rae,'ra y

crpaHlrM KrburaMa xoj a npunaaaj y H aeegeH IiM HayLIH tl l't o6,q ac rt'rlt a.

2. Ofrvlc AI{ c EPTAUI{JE

2. 1. Catnxai alrcerrraqlr ie

.{oxropcr<a Auceprarlu.ia Kaugnaara, roA Ha3}lBoM ,,EfioMoul.t.ropllHr Ba3Ayxa u

Suropelre4ujauuja 3eMJbr{rrrra yuorpe6ou xpacra, cMpeKe I4 J'IeIxHI{Ka", HarI4caHaie ua222

crpaHe (6e: npu:rora), y xojr.nra cy [pHKa3aHLI rtoAauu y 55 ra6e:ra, ua 55 c:IHKa, H caAp)I(u

164 turepatypHrlx IIHTara. flraceprauuja.ie cacraaJr,eHa oA 9 ror:ras,'ba:

1. Yeoa
2. TeoprajcKH neo

3. JlureparypHll npernen AocaAattrH,lrx llcrpaxlzBalsa

4. OcHoeHe xlillore3e Ir IrHJ'b paAa



5. MarePllj arv kl MeroAe PaAa

6. Pe:y:rraru u gucxYcuia

7.3ax,nyuax

8. IIrareParYPa

9. [pu:rosu
Ha cauou norlerxy 4uceprauuje .qara je rparxa 3axBaJIHI4ua' npHKa3aHH rloAauu o

MeHTopy H LIJIaH9BLIUa rouucuje, AaT Caxterarc Ha Cp[CKoM H eHrJ'IecKolu je:uxy' Ha xpajy

gucepraqnj e iiarv cy npuloru xoju ce cacroie o.x, nornllcaHllx Il:jana KasAuAara o

ayTopcTBy (.Ilpulroz 1). ucroeerHogrr.{ rrrraMllaHe u e-rleKrpoHcxe eep:uje AoKTOpKof paAa

(llpu.,roz 2) u aauuH), Kopuruhem,a AorlopcKe ilHcepraun.ie (llptr-'toa 3), rcao H KparKa

EuorpaSraja KaHAunara u Cnucar< paAoBa npoHCreKnHX H3 :uceprauuje'

Ilo cnojoj Soprvrrz. calpxaiy, 4o6ujeuuu pe3ynrarl"lMa, AoxropcKa Al4cepraUu.ia y

rrornyHocrr4 3aAoBoJ'baBa Kpurepujyue r4 CraHAapAe YHunep:urera y Beorpaay.

2.2. Kparax nDuxa: uoieAuuaqnux nor'lan"ra

y [pBoM nofnaB,rby "- Yeoa. 4ar je KparaK ocBpr r{a yruuaj aHrponoleHHx

aKTr.rBHOCTr4 Ha )KHBOTHy cpeAr4Hy. Yxparxo.f e yxa:auo Ha :ua'laj MOHI.ITOpHI{la eN',lt'IroBaHHX

:aralyjyhux cyncTaHur4 y x(r{BorHy cpeAI{Hy, npBeHcrBeHo MeraJIa v Mera"qoHAa, pI

ynorpe6y 6raoloruror naarepuja,la y uu,rby IIpoIIeHe :aralema olpelenor no.qpyqja'

HasHaqeHe cy rnaBHe npeAHOCTr{ 6uououtrropllHra ra suropeue4ujaquje ynorpe6olt BHlul4x

6u,'laxa y ycnoBI'IMa nosehauor :arafema Ba3ryxa H 3eMr'l']Hlxra'

Y apyrou [ofnaBJrr'y - TeopnjcKll Aeo. AarH cy ocHoBHrI |IpHHUHIIH ua xojllua ce

:aciranajy 6uouonuropuur v snropeuelujauuja :ara!-vjyhux cycrlcraHuu Kpo3 ulecr

rrorllorflaB,lsa. Yxparxo ie o6jaruFbeHa pa3nuKa ynorpe6e 6r'ro'rorlKor uareplr-ia;ra y cBpxe

6uolroHuropl4Hra ulutu 6raoI'rH4uraqraje MeraJIa v Me1anol4n'a [opeKnoM H3 Ba3Ayxa'

ropraurherreM rracHBHHx HJIH aKTuBHHx 6uonuAurcaropa. o6jalurbeH ie Herarlreau yruuaj

aruoc$epcxor :araf erLa Ha BereTaUujy [poqecuMa cyBe u MoKpe lenosnUu.ie' Yxasano -ie Aa

noAo6socr 6unaxa Kao nHAliKaTopa 3aBI4CI{ OA TbIIXOBe ocerJbHBOCTI4 npeMa :arafemy Ha

ocHoBy qeta ce pa::ruxyjy ocerJ'bllBe I4 penarlrBHo pe3HcreHrue 6u'mne BpcTe' fiar -ie KparaK

ocBpT Ha [pOUeCe ycnajama MeTa-r]a I'I MeTaJIOHAa KopeHoBHM cucTeMoM II3 3eMJ'blILIITa' I{

rpaHcnoKaquje ucrux Ao HaA3eMHIlx AenoBa 6u,taxa geSuuucameu 13 nai:nauajuujux

6uoreoxelrujcxllx ilapaMerapa. Y uereproM IIorllorraBJty, gara.ie IIoAeJIa' :nauaj, $ynxuuja

r4 KOHrIeHTpauuje uclr{THBaHr.rx MeTana 14 MeraJIoHAa caAp}I(aHux y 6u,'sxaua. Ta6enapultNt

[puxa3oM, HaBeAeHe cy Ae$I4UIITapHe. HopMatHe u ToKCuqHe I{oHUeHrparluje aHa-un3plpaHux

eJreMeHara y 6zrsxaua. YxasaHo je na rror:Ieny Lr oco6une 6tlrsaxa xoje ce :acHunajy ua

e$uxacHolt ycnajarsy MeTana 14 MeTaJIohAa. Ha ocHoBy Llera cy 4e$nutlcaHra r<purepujyn'ru

aKyMynauuje Merana I{ MeraJroHAa y $o:rujapHHNl iIenoBHMa v u'31a]H]q.I4rla' l{eSunr'rcaHa 'ie

floAena 6z,nara. npeMa MexaHH3My Ha ocHoBy xor 6tl'nrce pecf:rer<ryjy I(oHUeHrpaULI'iy

MeraJra u MeraJror{Aa r.r3 3eMJbrrura y HaA3eMHI4M AeJroBHNIa. Ha (xulep)axyMynarope!

lrHAr4Karope r4 eKcKnyAepe. flpunuun $rilopeueaujauuje 3eMr'bl'Illlra :arafeuof MeralIHMa I{

MerarorrAr4Ma, MeroAaua surocl:a6urluzalilrie ulutu $uroexcrpaxquje, pa3MarpaH je ca

eKoJrorrr*or r4 eKoHoMcKor acrre1Ta. Yxparrco cy onrlcaHe [peAHocru ApBeHacrHx 6t{,naKa sa

xopuuherue y $uropeue4uiauuiu raraleuor seN{,rblaulra. Ha Kpajy reopu.icxor [ena,



ra6enapHo cy rpr.rKa3aHe cBercKe npoceqHe KoHueHrpauHje aHanu3HpaHHX MeTana v

MeraJrolrAa y 3eMJbnurry, Kao H KoHueHrpauil.ie rcoje yrca:yjy na saraferbe 3eMJ'bl4lrrra Ha

ocHoBy rpaHur{Hr.rx u peMe.{uiaquoHr4x BpeAHocrrI getf nHucautlx flpaBunHHKoM y

Peny6:ruqra Cp6rajrz.

Ha noqerKy rpeher rror,TaBJ,la Jlureparypulr [perJreA AocaAaIrrILHx

rrcTpar(lrBan,a, ItpeMa noAaUI4Ma HayLIHe 6a:]e Scopus, rpaSuuxu je npHKa3aH 6poj

o6jan,neuux HayqHux paloBa [peMa KJ.b-yqHH\,t pequMa rlperpare t'rs o6racrH HayKe o

sarafersy x(r.rBorHe cpeArrHe (,,air pollulion" Lt ..soil pollulictn" y oKBxpy liIaBHe nperpare

,,biomonitoring"). Tpehe [otJraBJbe nucepraunje [oAeJ'beHo je Ha fler l]ornorJlaBJba, oA

rojux je y rpn noje4uuauHo Aar npernet rureparypHux noAaraKa o aHar'IH3IrpaHI'IM 6ursnuu

BpcraMa xpacra, sMpeKe u JIerrrHHKa. Y ceaxoM or rtornor.llaBJ'r,a. npliKa3aHa je aua,tr'r:a

yruqaja, npBeHcrBeHo aHrpofloreHnx aKrHBHocrH. ua carlprxaj N{era,la l'I MeranouAa y

3eMJbgrxry H AeJroBr.rMa xpacra, cMpeKe H .le[IHHKa. y 3aBHcHocrH oA AocryrlHocra

rroAaTaxa, ra6elapuo je Aar rrper.treA KoHqeHrpaqu.ia Al, As. Cd, Co. Cr, Cu, Fe, Mo, Mn,

Ni, Pb u Zn y 3eMrtnury. KopeHy, rpaHu, HeonpaHoM [I onpaHoM nuurhy/ur,'rHuaMa

r4cnr.Irl4BaHIlx 6llrsux Bpcra. .{ara je [peAHocr HayqHHM ny6ruExaqzjaMa y r<ojaua je

[peAMer rrcrpaxr.rBam,a 6uo yrepfuaame HHBoa sarafersa y 6ursHou uarepuja,ry u

3eMJ,l,Inxry y3opKoBaHLIM y HHAyCrpttjcxuu no,tpyujuua ca pyAapcKo-Mera-rrypIxKHM

KapaKrepoM. y 3ouaMa cao6pahaJa 14 ne:araleul'tM fioApyqjHMa. HaeeAeHu cy KJByqHH

3aKJbyLruH o noroAHocrr4Ma r,rJrlr HeAocrallt4Ma xopuurhema xpacra. cMpeKe I{ neIxHI{Ka y

cBpxe 6uouosuropr4Hta u rfrzropeueAujauuje. Y oxnupy ABa rlpeocrana rlorrloriraBJba,

yKparKo je yxa^aano Ha yonureuo :arafeu,e xlrBorHe cpeAI'IHe ycneA euucuje :arafyjyhnx

cylcraHuu [opeKnoM H3 pyAapcKo-N{eranypmKe npoH3Bo.[,]Le y cBery H nopeKnoN{ I'I3

cao6pahaja

Y uape4HoM nornaB,rr,y Aaceprauuie - OcHoeHe xlrnore3e u urrJt paAa, JacHo Je

Ae6usucas rrraBHH rrpeAMer Hcrpax(HBarba Alrcepralrlije rcoju je norpe6Ho ocrBapl{rl{ Kpo3

3aAare ug,tbeBe. Kaxo je HaBeAeHo. ApBeHacre Str,nue Bpcre :a.v:Hua.iy :uauajau geo

npocropa y KoMe pacry (ep noceayjy urrapoxy Kpomrby Lt pa3rpaHar KopeHoB cracrertl). re je

uoce6ua ra)r(rba ycMepeHa ua uoryhuocr yrepfuBama HuBoa Merana I'I MeratouAa Ha

oApebeHoM nolpy.rjy. Tar<ofe, ycneA HcroBpeMeuor ognr.rjal5a npLrpoAHIIX nyreBa ycnajarsa

yarepraja rz3 ABa ue4ujyua - 3eMJbr4rrrra u Ba3Ayxa, Ircrpax(I{Ba}ba y oKBupy ,luceprauuje cy

ycMepeHa Ha I4cIII{TrlBarbe nopeKjra MeTiIJIa U Mera,ToI{Aa'

y fleroM nornaBr6y Marepuja,ru v N{eroAe paaa. lar .ie lerar'baH onl4c

ucrlrrr{BaHor no4pyuja Eopa r.t oKoJIrIHe ca HarracKoM Ha pylapcKe u MeranypuKe

aKrr4BHocry. Kao AoMr.rHaHTHr4 r43BopLI :aralema, [opeA TorIIIoHI4ue 6axpa,

u4eurr.r6uxoBaHr4 cy KonoBr4, o.qJraraJnrura pyAHI{LIKor orlaAa u Sloraqnjcxa ja,ronurura.

llpura3auu cy Butueronr.rumr,r rroAauu 3a noapyvje I{crll4rlrBarba xojrl ce rl'Ir{y

Mereopono[rKr.rx ocMarparba. u aaralema Ba3Ayxa cyMrlop-A]roKcl{AoM. cycrIeHAoBaHIrM I4

rairoxHuM uarepujaua xoje canpxe Merarle H MeraJIoHAe. Tarcofe, Aar je KparaK

nrareparypHr.r nperneA AocararxFLHx cryauja 6uouostrropuHra Ha LIcroM noapyujy

r{crrr4Tr{BaBa. Onlrcaue cy aHaJrr.r3r4paue 6ra,nue Bpcre, Mecra [I 3oHe y3opKoBa]ba, npoqeAype

y3opKoBarLa 6u,,nuor trarepujaua H 3eMrEI4rIITa, rrprrnpeMe y3opaKa :a Su:uuxo-xemujcxy

aHaJtu3y, MeToAe o.Upefanama calpxaja opraHcKe uarepr{e y 3eMJbIImry, oApelunama

aKTuBHe il noreuquja,rue Kt,rceJ'Iocl.r 3eMJbLtrITa, gHrecruje u HatIuHa ogpeltleama



KoHueHTpaquia ucnurr,rBaHux Merarra H N,rel'airol4,qa y cBHN,r y3opunMa. Ha rcpajy rror.naBJba

Aare cy crarr.rcrnlrKe Merone o6paae ronaraKa, r.r ;lerfnuucaua -ie aHarru3a 6aoloruxr.rx

$axropa.
LLIecro rrorJraBJse _- Pe:ylrarrr rr Aucrycuja. cacroju ce oA ner rrornornaBJ,T,a y

xojraua je AeraJbHo rr3BpueHa aHaru3a eKcnepr.rMeHrarrHo yrapfeunx KoHueHTpaqr{a nera,ra

14 Merar'Ioura y y3oprllrMa 3eMJtrrrrrra lr 6tr,'sHor uarepuja-ra. Ha no.{erxy, :ace6uo je
pa3MaTpaHo y3opKoBaHo 3eMJ'bLIIUTe KOpeHOBOf CHCTeN,ra aHa-:IH3r4paHr{X BpCTa Ca acrreKTa

KrrceJrocrH r.r cagpxaja opraHcKe vrarepuje. Ca,lpx<aj noje,luHauHux ereMeHara y 3eMJbr.rury

ca r4crrLrrr4BaHor uo4pyuja ynopefeu je ca cBercKLrM rrpoceKoM y :enr,uuuoj Koplr 14

rroBprrrr.rHcKorr,t c,rojy 3eMJ'r,firrrra, KpHTr{rrHr{M KoHIreHTpaqujaua H3 nrrreparypHor nperneAa,

Kao r.r ca saNehuM rpaBrnHuKoM y Peny6:ruuu Cp6ujn, r4e je Ha ocHoBy 4eSraHucaHnx

rpaH[r{Hr4x v perregujaqrroHr.rx BpeAHocrn. y3opKoBaHo 3eMJbHrrrre KareropucaHo Kao

uesarafeHo, noreuqzjurr'rHo lrJru anapMaHrHo :arafeuo. BpeaHocrra Sarcr'opa o6orahem,a

3eMJbr.{rIITa 3a aHalIV3IjpaHe MeTa-rre H MeTaJroI4Ae yKa3aJre cy Ha MecTa y3opKoBarba ca

nosehaHr.rNa :arafeu,en. @axrop o6orahersa 3eMJ,.t,[rura ao6ujeu HopManH3auujou rroAaraxa

ca oAroBapajyhou KoHueHrpauu.iou Al y :eu,nurlry .ie rar<ofe rpr{Ka3aH. Ha ocuony

pe3ynrara ClupuauoBe Kopenaur4oHe Marpuue, yrnp!eHa.ie 3aBHcHocr nrl,refy napaMerapa

3eMJtr4rxra (pH npeauoc^tr4 A ca4px<aja opraHcKe uarepuje) lr KoHueHrparruja aHanr43r{paHr4x

eJreMeHara, Kao H ra:uefy caMr4x Mecra y3opxoBarba 3eN{,.bnrrra Ha ucrrHTHBaHoM noapyujy.

36Npuona xujepapxujcxorrr Knacrep aHaJrI43oM yxa:auo je Ha cirHrraH Hr.rBo :arafema
3eMJbr{rrrra Ha Mecrr4Ma y3opKoBa}La cBe rpu 6u,tsue Bpcre Ha r{crlrrlrBaHoM rroApyujy. r<ao ll
Ha lnef yco6Hy Be3y aHatv3r4paHr4x Merala r.r Meranoura.

floje4ranauHa aHalru3a 6rz,nuor rr,rarepuja,ra npeMa BpcraMa H3BprxeHa je y apyrou
rrorrrorraBrsy. KoHqenrpauuje Mera!'ra rl Merallol4na y nenoB]rMa aHaJru3upaHr.rx 6urssux
Bpcra (xopeu. rpaHa, onpaHo :rumhe/ur:ruue I{ npocre uBacrr{ y c:ryuajy leuruuxa)
auurLr3vpaHe cy ca acrrexra uajeehux KoHueHrpauuja y oAHocy Ha Mecra y3opr(oBama.

Taxofe, ao6ujeue rouqeurpaqzje cy ynopefueaHe ca 4e$zqurapHnM, HopManHuM ri

ToKcHr{Hr.rM once3vMa rarr.{M :a 6u,nxe H3 nr{reparypHof rrpelne.qa. @ax'rop o6orahema

6nruor laarepr.ija,ra 6uo.je o4pefeu Ha ABa HaquHa, u y o6a clyua.ja lo6ujeHe BpeAHocrr.r cy

yKa3ane Ha Mecra y3opKoBarba ca nosehaHrrM creneHou :araferLa Kao H Ha Ae!'roBe 6rz,raxa y

xojuua je caapNaj Merar'ra H Mera,ror{na 6uo pe3ynrar aHrponoreHux aKruBHocru. V oKBHpy

oBor rrorrrorJraBrta 4ara je v a*ulv3a xoja ce oAHocIz ua ecpexar rrparl,a Sonujapnnx AeJroBa,

y quJby yrnpluaama yAena aepoAeno3rrquje u 4e$uulrcama N,recra y3opKoBama rcoja cy noA

sehnNa yru{ajeu aepo:arafema. Y roM uuJby yxa3aHo .ie na 6u,rse Bpcre xoje ce r,rory

Kopl4cruTrl y cBpxe MoHr,rropr.rHra ogpe!enux Nrerar'ra h MeranoHAa nopeKnoM r43

aepoAerro3r4quje. Ha ocHoBy pe3ynrara CnupnauoBe KopenaquoHe Marpuqe, yrepleHa je

3aBltcHocr u:nrefy KoHueHTpaquja aHa,ru3r.rpaHux eJreMeHara y orrpaHuM rr HeonpaHr.rM

AenoBr.{Ma xpacra, cMpeKe 14. JIe[rHHKa. Pe:y,rraru aHaru3e KoHrreHrpaquja uera,ra u

Mera!'rorrAa y 3eMr'bnrrrry u 6u.r.,lr.ou uareprajany xpacra, cMpeKe H JreurHlrKa yKa3anu cy Ha

ogpe!ene ue!yco6ue noBe3aHocrr{. Asa,ru:ou 6flo,roruxux rf axlopa nojegaHauuo cy

neSuuucauu nyreBH ycea.fama H TpaHCnoxauu.ie aHiLrlr.{3r4paHr.rx Merar'ra r4 Mera,ror4Aa,

rropeKnoM H3 3eMJ'br4rrrra, [peKo KopeHa Ao HaA3eMHr.rx AerroBa (onpauor nnruha/ur,rraqa)

aHanr{3upaHr.rx 6u,nsux Bpcra. flpaxa:aua ie H 3aBr.rcHocru 6uo,roruxl.rx Saxropa oA

KoHueHrpaquja uera,ra H Mera,lolrAa y 3eM,rL'Iirxry rt KopeHy. Ha ocuony BpeAHocrr4



6raoarynynauuoHor, 6uoxosueHrpaurroHor t4 rpaHcnoKarluoHor tpaxropa yrnp!eHa je

*roryhnocr xopumherra xpacra, cMpeKe H neuHHI(a y cpxe cpuropeue4rajauuje

(Suroerccrpaxuu-i e u I utu Srirocra6ra,'ru:aullj e) 3eMJ't,H tura.

Y ornupy ilorrlaBJ'ta - 3arc,'l,yvaK. Ha uecr clpaHa" Kaurnrra-r.je ri:aeo Hajeaxuraje

3aKByLrKe npoucreKne r43 rrpHKa3aHux aHanlt3a Ir AHcKycuje pe:y,rrara.
y ocMoM rrotnaBJ'by 4uceprarlr.rje - .rlureparypa .[ar .le a6eqeAuH rlpetneA

rcopuuheue Hayr{He (u apyre) nl{reparype, y BLI.u\'168 pecfepeuqu rcoie cy uurupaHe Kpo3

rexcr AoKTopcKe qrlcepraullj e.

3. OUEHA ATTCEPTAIII4JE

3.1. CanpeueHocr lr opurnualsocr

Epojura NreraJrr.r v MeranoHAH, 36or cnoje HayLrHo lloKa3aHe MyrareHocrlI v
KaHrlepoteHocru, rrpeAcranrsajy fpyry cyncraHul{ uuju caapxaj je ueorxoAHo nparr4TLt y

ocHoBHr4M xHBorHrrM pecypcr4Ma. KaAa ce npoS,reu :arafersa nocN{arpa ca aclleKra ynacKa

TOKCr4rrHr.rX eneMeHara y naHau HCxpaHe ,'by.qH, norpe6uo je IpLIMeHHTH

r4HrepAr{cuunnr{HapHH npucryrr oaoj npo6,reMarl{ul4, E$exru :aralema xHBorHe cpeALIHe

BpeMeHoM nocrajy KyMynarrrBHr.r, npu LreMy AoJa3Li HapyuaBaH,a npHpoAHe paBHore)Ke y

x<llnoruoj cpeAHHH, AHpeKrHo r4rrw LlHILrpeKrHo. Excn,roarauuja pyaH[IX Har'Ia3HIrIra II

TonlroHnue o6ojenux Merar'ra unue :HauajHe aHrpoiloreHe I43Bope Mera[a H Mera!'IolIaa, jep

us 6pojuux [poqeca Aona3u Ao ucnymrarba BeJII{KI4x KonulruHa orna.qHl4x racoBa I,t BoAa,

Kao H crBaparba BeJTHKHx KorHrrHHa py,qHrrrrKor o'tnaAa (xonoacxa ja-noeuua, $,'rorauujcxa
jalonaua, rorrrioHurrKa ur,rsar<a). Cycnen.qosa+e v ra,roxHe qecruue y xojulta cy canplraHl4

6pojnn MeraJrr.r H Mera,ror4ga, uajueruhe ua,ror npeqHuKa, n: aruoc$epe ce yx:rarsajy cyBoM

Lt MoKpoM leno:uuujou. a xpajmu peqerrropl4 y o6a c:ryuaja cy roBpIxI{HcKLI c,roj

3eMJburrrra r.r eereraulda. MoHaropr4Hr KBalrl4rera Ba3,[,vxa norpe6uo .je KoHrI{Hya-rlHo

cflpoBorrrrrl KaKo 6u ce o6e:6ertrao yBltA y r.r3Bope, 4rlcrpn6yuLr-iy v roKoBe 'larallyjyhux

cyrrcraHur{ Kpo3 xr,rBorHy cpe.qtrHy. Haunne, o6e36eif,LIru KoHTHHyauau MoHIrropIIHt Ba3Ayxa

na o4pefeuona no4pyujy y AyxeM BpeMeHCKoM repuoAy 3axreBa IIHCranI4parLe cxyre MepHe

orrpeMe, s6or qera je noc:re4rrax rolrrHa Aorxno Ao Harnor pa:eoja MeroAa z rexuuxa xoje

yx,rsyuyjy ynorpe6y pa3nr.rLruror 6uo,rourxor Marepu.jata :a lo6r.rjarre uu$opnaqaja o

KBanr{rery r.r :araferry Ba3Ayxa H xr,rBorHe cpeAHHe. EnortoHuropuHr rlpyxa jeguocranuo

y3opr(oBalbe Ha ne:ruxoj rroBplxlrHrl. Ha ocHoBy ycnocraBJ'baea 3aBIrcHocrl4 astre!y

ocerJ,r,r4Bocru 6l.ronaonr{Topa u KoHueHrpauuje :ara!1'jyhe cyncraHlre, 36or Llera oBa MeroAa

rrpeAcraBJ[,a eKoJrotuKy anrepHaruBy KnacI4r{HoM MoHHTopHHry. Vnorpe6a 6u,nuux Bpcra y

cBpxe $rarope*reaujauuje :arafeuor 3eM,'br4IrITa raxofe ce yKnaila y IpI{HLII4TI ,,3e.IIeHLrx

rexHolomja". CaArsa 6u,nsux Bpcra HMa BHrxecrpyKr.r no3r.rrrtlaH e$erar. ilopeA crBapaFba

3ereHor nojaca sereraqlile, aaraleuou 3eMJ'r,r{Irlry ce apaha rfyuxqraja, 3aycraBiba npoqec

epo:nje BeTpoM H Bo.II,oM, AoK nocrojn voryhuocr Aa ce ucroBpeMeHo Bplxl4

Snrocra6u tuzauuja aru Saroexcrpaxuuja :arafyiyhux cyncraHuu yuanpe!yjyhrz rea,u.mer,

He caMo 3eMr,r,rurrra seh u ocraJlr{x c$epa x(LIBorHe cpeAI{He. Er'tol,tonuropuHt 14

Suropetre4ujaryuja:acuuaajy ce Ha o6HoeJb[.rsaM. eKoJlorxKHM H eKoHoMcKH HcnJlarI{BLIM



pecypcr{Ma, :6or uera je y r4Hrepecy 6poiHux HayqHL{Ka npoHana3aK HOBH1 6n,rssux Bpcra.

KapaKrepr.rcrllrlHllx 3a oApebeHo reorpa$cKo 14 KJII4MarcKo ronpyqje, 3a e$uxacau

MOHr{rop}rHf 3af abyj yhv x cyIIcraHuIr.
y onoj Ar.rcepraurrjH rrpr.rKa3aHe cy KoHueHrpauu.ie 12 uera-na 14 Merarrollaa (Al, As,

Cd, CO, Cr, Cu, Fe, MO, Mn, Ni. Pb u Zn) )' 3eN{J't,HIUr,v I4 6I4r'l'HoM MaTepu.iauy xpacra,

cMpeKe fl JIe[rHHKa ca 12 uecra y3opKoBaba ua xoiutla je Hcrl{rrBaHo :arafeme xo.ie

loTr,rqe OA noBptxlIHCKe eKcIInoaTaUHje p)'Ie Saxpa' E'eHe npllnpeMe u roluOHI'ILIKe

npepaAe, oA eKcnnoarauuje uHAycrprajcKHx r\lHHepaJra;v3 cao6pahaja, Kao H Ha He3afabeHoM

(xonrponnotr) noApyqjy. Euissu MarepHjarl ce cacrojao oA y3opaKa KopeHa, rpaHe,

olpaHof/HeorrpaHot nr4rxha u fipocTnx uBacrlt ]' cn,vllajy JIelxHI'IKa. ocuu 6uououl'flopl4Hra

u $uropeneAujaUuje, y AgcepraqIlju je car!'Ie.qaH H acleKr axyvry,raUHje H rpaHcnoxaqnje

NleraJra r4 Mera,rouAa y AenogLIN{a 6u,'t,aKa. Kao r'r e(lexar nparba luulha/ur'lHUa y qu"r}'y

yTBpbLIBalLa KSJII4a{LIHS aepoAeno3l4ql4je. floreHqlaja;I tlcrlurlzBasux 6u.]lHl4x BpcTa Kao

MOHlrTOpa a:Han13vpalr je r.r xopuruhemeM crarHCTl{r{K}Ix MeTOAa,

tr4ruajyhu y Br{Ay ila Lrcrpaxr4Barba y oKBLIpy oBe AoKropcKe Al4cepraul{je

rpeAcraB,,t,ajy cneo6yxBarHlI rpncryn rpo6neMaryqrl AereKuuje :ara!,vjyhux cyrcraHUl4

rropeKnoM Ii3 pyAapcKo-MeraJryprxKrix onepaqLtja, Kao H .qa c)' Hcrpax(I'IBaI+,a y oKBI'lpy

Aucepraqraje y cKnaAy ca aKryenHrrrvl HarloprIMa yuanpefema Merola peMeAlIjauHje

3eMJbLIIIIra, go6ujeuu pe3ynTarH Aaiy :uaua.iaH H opI'lrI'IHa-rlaH .lonpltHoc ucnHTHBaBy

:aralema xLIBorHe cpeAuHe ynorpe6ou 6tl,T axa. n nxonoj e$uxacuocrH ri Moryhsocruua

lpI4MeHe y ycnoBI'IM a pa3nl4 tII'ITor :ara! ema'

3.2. Ocspr Ha pedepeHruy u rcopumheuy 
"Iureparypy

Y oxeupy AoKropcKe Ar4cepraulrje xopuruheHa cy 164 .;tureparypHa HaBoAa, Ha

ocHoBy xojax ce yoqaBa Ao6po no3HaBaEe IIpeAMerHe o6lacru HCrpaxI4BaIla oA crpaHe

KauAuAara. O6unrsrzna ra6elapHtlv npHKa3oM KOHIIeHrpaUll.ia aua'ra3npaHux MeTaJIa H

Merar,IoLIAa, H3 ,rHlepaTypHl4x HaBoIa' ilpI'IKa3aHO je rpenyrno crarbe y cBery y O6nacTI4

6lrovosuropuHra Merar'ra v Meranor4Aa, xoje je KaunIaAar ynopeAuo ca ocrBapeHl{M

pe3ynTarHMa. BehuHa HaBoAa, nonujer AaryMa, o6jan,'reua je y epxyncxr'rrtr uefyHapoAHllM

qaCoIuCI4Ma, IIIro yxa:yje Ha axryenHoCT CIIpoBeAeFII4x HCraxuBalsa' Y sacranKy H3BeUTaja

HaBeAeHe cy HeKe og uaj:uauajuujllx ny6,ruxaUnja xo.ie cy KopuruheHe y nucepraUui14:

1. Aboal J.R.. Fern6ndez .1.A.. Carballeira A.. Oak Leaves and Pine Needles as

Biomonitors of Airborne Trace Elernents Pollution. Ent'ironntenlal and Experimental

Botany, 5 1 (2004) 215-225.

2. Ali H., Khan E., Sajad M.A', Phyoren'rediation of

Application s, Chemosphere. 91 (201 3) 869-88 1'

heavy metals - ConcePts and

3. Falla J., Laval-Gilly P., Henryon M., Morlot D', Ferard

Monitoring: A Review, Environmental Monitoring and

J.-F., Biological Air QualitY
Assessment, 64 (2000) 627-

644.

4. Kabata-Pendias A., Soil-plant transfer of trace elements-An Environmental Issue,

Geoderma, 122 (2004) 1 43-1 49.

5. Kabata-pendias A., Trace Elements in Soils and Plants. fourth ed. Boca Raton, Florida,

(2011).



6.

7.

Lin V.S., Research Highlights: Natural Passive Samplers-Plants as Biomonitors,

Environmental Science Processes & Intpactr, 17 (2015) 1137-1140.

Madejon p., Maraflon T., Murillo J.M.. Biornonitoring of Trace Elements in the Leaves

and Fruits of Wild Olive and Holm Oak Trees, Science of Tcttal Environment, 355

(2006) 187-203.
g. Mari M.. Tobiszewski M., Zabiegala B.. de la Guardia M.. .Tacek N.. Current air quality

analyics and monitoring: A review. Anctlytica Chimicct Acta.853 (2015) l16-126.

9. Markerl B.. Definitions and principles fbr bioindication and biomonitoring of trace

metals in the environmenl.,lournctl rt.Trace Elements in Medicine and Biology,2l

(2007) 77-82.

10. Migeon A., Richaud P., Guinet

Woody SPecies on Contaminated

P ollution, 204 (2009) 89-1 0 1 .

F.. Chalot M.. Blaudez D.. Metal Accumulation by

Sites in the North of France, Water, Air ancl Soil

l l. padmavathiamma P. K., Li L. Y., Phytoremediation Technology: Hyper-accumulation

Metals in Plants, water, Air and soil Pollution,184 (2007) 105 126.

12. pinto E., Aguiar A.A.R.M., Ferreira I.M.P.L.V.O., lnfluence of Soil Chemistry and

plant physiology in the phytoremediation of Cu. IVtn. and Zn. C'riticul Reviev't in Planl

Sciences, 33 (20\4) 3 5l-37 3.

13. pulford LD., Watson C., Phl.toremediation of heavy metal-cot.ltaminated land by trees

- a review, Environment Internalional,29 (2003) 529-540'

14. Rothpfeffer C., Karltun E., lnorganic elements in tree compartments of Picea abies '
Concentrations versus stem diameter in wood and bark and concentrations in needles

and branches. Biontus,s and Bioencrgl-.31 (2007) 717 725'

15. TomaSevic M.. Vukmirovii 2.. RajSic S.. Tasii M.. Stevanovii B.. Contribution to

biomonitoring of some trace metals by deciduous tree leaves in urban areas,

Environntenlal Monitoring and Assessment, 137 (2008) 393-401 .

3.3. Ouuc u aAexsaruocr upuN{ebeHux uaYqHHx N'{eroAa

I4crpaNraearba y oKBIrpy AoKropcKe Arrcepraunje cy fl3BeAeHa [pI{MeHoM aAeKBarHI4x

MeroAa xoir.rua cy ocrBapeHr.r nperxoAHo nocraBJEeHu UI'IJ'beBIi Be3aHI'I 3a: y3opKoBarbe

3eMJ,r,r.IuITa u 6n,tnor uareprlja-ira Ha BeJIIIKoM no4pyujy, npl4npeMy y3opaKa 3eMJsI'IIIITa 3a

Su:uuxo-xetrujcxy aHanl43y LI flpunpeMy 6u,'suor uarepuja,ra, o4pe!r'rnaFbe KoHIleHrpaUllja

MeTaIa v MeTanoula y cBI'rM y:JoptlrlMa, Kao H uu,rbeBa Be3aHHX 3a o6paay

eKcnepr.IMeHTaIHLrx pe3ynraTa.
y:opronaBe 6u,nsor uarepuja,ra H 3eMr'tt{ura KopeHoBol cl4creMa aHanlr3ilpalfl]x

6ursux Bpcra cupoBeAeHo je y cKnaAy ca ilpollflcaHl'IM Kpl4repujyuuvra (4alax :a u:6op

loxaquja y3opKoBarba, Iz:6op 6u,'l,ultx Bpcra, rpoueAypa y3opl(oBalsa u qyBaH']a yropaxa)

HaBeAeHr.rM y HayLIHHM ny6,rrzxaUrajaMa. I4s6op eneMeHara 3a aHann3y HarpaBJbeH .ie Ha

ocHoBy cacTaBa :arafyjyhux cyIIcTaHIlI{ ilopeKnoM u3 AoMHHaHrHI4x l{3Bopa :arafersa Ha

nogpyujy I{cII{rHBaIba - Totll{oHuqe 6axpa I4 ca rexHoreHux r,ra (Q:roraqujcxa ja'ronumra tl

oAnataJrr{ura pacKprrnxe). tr4:a6pano je 12 nlecra 3a y3opxoBalLe, y oKBlrpy urecr 3oHa,

yr,nyuyjyhu 14 KoHTpoJIHo MecTo (o4n. :oHy). Kopeu lt 3eMJ'bI'IluTe oKo KopeHoBol cllcTeMa

6uraxa y3opKoBaHI4 cy Ca Ay6rEne oA 20-30 cm, rpaHe cy y3opKoBaHe ca BI{cI'IHe ol I ,5-2 m



H3HaA noBprxllHe 3eM,Burxra, AoK cy nr4uhe xpacra H re[IHHKa rz jeluoro:thturbe HrnHI]e

cMpeKe (xao ra npocre qnacru) yKnarsaHe ca rpaHa in ,situ. Ha csaxol,{ Mecry y3opKoBarba

KoMrro3r.{THH y3opaK 6u,nsor uarepuja,ra u 3eMJ},Hrxra cacrojao ce oA MIrH}rMzL'tHo 3 ao 5

no,qy3opaKa. Be:ru.runa y3opKa 3a aHanr.r3y je oape!eHa npeMa npenopyKaMa Ir3 xureparype

y aaroj o6:racru lrcrpaxr4Barba, KaKo 6u 6v:tu 3a.qoBoJr'beHlr N,II4HpIMarTuu norpe6ul4 ycJloBLI 3a

Banr{AHy crarucrr4qKy o6paay roAaraKa.

@usuqxo-xeurajcxoj aHaJtrl3rt 3eM,'brllrIra nperxo.uttro je cyuerLe (Ha co6rioj

reMneparyprr Br4rxe oA 30 gaua), cejame (ua cirruua oa uepfajyher qe:ruxa orBopa 2 mm,

Impact Test Equipment ltd.) v MJreBerr,e (y' nu6paquoHor,r MlIrHy aa ilpcreHoBlrMa

Siebtechnik) uacuQraKoBaHr.rx y3opaKa. Saapxaj opraHcKe r,rarepuie y 3eMJ'bLIury o4pe!eu
je rpanriuerpujcxon MeroAoM xape*,a (eur,r. Loss-on-ignition, LOI) ua reMneparyprl oA

450 "C y nehu 3a xaperbe (tro4e:r EDP-05, Elektron). Axrnsna H noreHul4ja,rHa xuce,rocr

3eMJtr.rrrrra o4peleHe cy rpeMa craHAapAy ISO 10390:2005. y cycneH3uju:eu,'sttlrlra H

AecrllJroBaHe BoAe, oAHocHo 3eMJ'brrrrrra I4 pacrBopa KCI xouqeurpaquje 1 mol/dm3, y

3arrpeMHHcKoM oAHocy 1:5. pH BpeAHocr 3eM,'bulxra oapelunaua ie pH-r,rerpou ca

xoM6rauoeano\a craxJ.reHoM eneKrpoAoM (r,roae"u 700. Eutech) rpe\{a craHraply ISO

10390:2005. O4peleuu AeroBr4 6u,rsuor uarepujana (nopeu. nojt\'3opaK -rnuha/ur;ruua) cy

OIIpaHI4 AeCTI4noBaHOM BO.qoM y UUJ:by yKnalsalba aepoce,fH\leHara. AOK Cy rpaHa, Apyrl4

noAy3opaK ,ruurha"/ur:rv{rJa u npocre uBacrr.r (y c,ryuaj.v ;reruuuita) ocraIIH HeonpaHLI. Haxon

nepr4oAa cyuerba roKoM 30 gaua, ycneAilno je nr,reeerre 6n,,'luor l,rarepuja,ra. rcoje je

cnpoBeAeHo y eneKrpuqHoM MnlrHy ca ceqrrBr{Ma oa Hepfajyher qe,uuxa. Kaxo 6u ce us6erra

KoHTaMLIHauraja y:opaxa 6u,.sgor [opeKna II 3eMJ'I,HIIITa npI4nHKoN,I MireBe]ba. MnuHoBlr cy

[paHH Ha oAtoBapajyhu Har{rrH. Haneneua npflrlpeMa y3opaKa o6as,'beua je ua KareApaMa

TexHu.{xor rfarynrera y Eopy. Muxpora,racHa Aurecruja y:oparca 6H,,-r,nor uarepraja,ra u

3eMJtr.{rrrra.je cnpoee4eHa rrpeMa MeroAr.r Auepnurce areHuuie 3a 3aurury )I(LrBorHe cpeALIHe

3050B (US EPA). flrzrecruja y3opaKa 3eMJtrrrrrl'a I43BeAeHa je y rvrur<porauacuoj nehHuqu

MoAen Mars5 (CEM) y uapcrcoj BoAr{, aox je ,llrrecrnja 6rr,nsor nrarepxja,ra BpIIieHa y

cMerrru HNO: i HzOz y Mr.rKporanacHoj nehuuUll MoAen Ethos One (Milestone) y crporo

KoHTponr4caHrrM ycnoBr{Ma. Ysopuu HaKoH pacrBapa}La cy KoMnnerupaHli ca ynrpaalucroM

AecrHnoBaHoM BoAoM,rtri3 Aarr.rx pacrBopa je npureno oapelunarre KoHueHrparJrja Al, As,

Cd, Co, Cr, Cu, Fe. Mo. Mn, Ni, Pb u Zn, Ha aroMcxoM eN'IHcI4oHoM clleKTpoMerpy ca

rrHAyKoBaHo crperHyroM n,ra3Mou (ICP-AES) Moge,r Blue (Spectro). flurecrnja y:opara rz

ogpefuearu,e calpNaja Merar'ra H Mera!.rou.[,a y rrcrlrM u:ne4eua je y tr4Hcruryry 3a pyAapcrBo

tl uera,ryprujy y Bopy y axpe4rzronauoj ra6oparopujrz 3a xelrujcxo-rexHoirorrlKa

I{CIII4TI{BATLA.

Pe:ylraru ao6ujeuu Ha ocHoBy excnepl{MeHraJrHor paha Li oKBHpy AoKropcKe

4uceprauuje cl{creMarr43oBaHu cy H aHarv3hpaHv rpeMa MoAeJruMa u xprnreprajyMlrMa

Aarr4M y ny6,ruxaqrajanra us o6racru 6uonosuropuHra rz $uropeueaujauu.fe. Sorprnepcxu

uaxer IBM SPSS 17.0 ropzruheu je :a o6pa.uy noAaraKa MeroAaMa HenapaMerapcKe

crarr4crliLrre aHa,rrr3e. AHa,ru:a 6uo:rourxr.rx (tarcropa yKJ'bytIHBana je pa:luarparbe oAHoca

KoHueHrpaquja nrerala ra MeranolrAa y oApebeHuM y3opuHMa (:eu,nurury, KopeHy il
onpaHoM lr.rurhy, oAHocHo ur,ruqaua). Excuepr.rMeHTa-[He, crar]rcrtlllxe Ir MeroAe

xa-nxy,raquje ropuurheue y onoj aoxropcrcoj gracepraurajH cy y tlorrlyHocru aAeKBarHe 3a
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Aary Bpcry I4crpaxHBaILa H BuurecrpyKo cy nplrMelLnBaHe y ny6nur(aurajar,ra o6jae:seHan y

nae! ynapoaHHM r{aconr4c H Ma ca r{MnaKr r!arcropon,t.

3. 4. flpunreH,,r H so cr ocreapeu ux p e3v,'I rara

flperregou AocryrHe nureparype yrnpfeuo ie ,ta nocroju np,ro Mano nrrreparypHr4x

no.qaraKa o ynorpe6rl xpacra, cMpeKe, a Hapolluro JemHHKa. 3a HHnr.rKaurrjy Merara r.r

MeranouAa y o6lacruua ca pyAapcKo-MerarrypruKoNl axruaHoruhy.

Ha ocHony pe3ynrara 4r.rceparuuje Mo)I{e ce 3axJ'byrrLITV ra je ocrnapeH :uavajan

AonpilHoc y o6racru 6uououuropl4Hra )KLIBorHe cpeAHHe rz Qaropeueaujaquje 3eMJ'br4rrrra

ua no4pyujy roA .qr{peKrHr.rM yruqajevr :arafl,jyhux cycnraHuu nopeKnoM r.r3 onepaquja

eKcnnoaraunje z npepaAe pyAe 6axpa.
y oKBHpy aucepraurzie npuKa3aHe cy xoHqeurpaquje Mel'ar'ra r.r Merarlor4Aa y

y3opII[Ma 3eMJ'br4ura, KopeHa, rpaHe. oflpaHor H HeonpaHor ,rnruha. oAHocHo HrlTr{ua, rtrro
je pegax cnyuaj cneo6yxearHe aHa,rrfi3e y HayqHl{nt ny6,rrlraqujaua, Hapolrr.rro ca rrogpyuja

xoja ce Hana3e y 6tuzuuu rolr4oHrrua 6axpa. 3na.raiaH 6poj Mecra y3opKoBarLa oKo

pa3nlrqllrux Ir3Bopa :aralema guctpu1yupaHl4x y oKBHpy mecr 3oHa. rpeAcraB,najy ae:ruxy

rlperHocr I4crpaxltBarba y oxBlrpy Aucperauuie y nopelerrv ca nureparypHr4M HaBoAHMa.

Aua,'ll.t:upaue cy KoHueurpaquje Merar'ra H MeranouAa )' _v3opur.rMa orrpaHor n HeorrpaHor

luruha./zr:u.rqa, Kao v ynopelHo [puKa3aHe rcouueHrpaulrje y y3opurrMa ,rnruha u

jennoro4ulrllbl4x IzrJluqa, rrrro rrpeAcTaBr'ba :uauajau Jo[pltHoc ca3Ha]r,HMa o [oHalxarLy

JrlacronaAHlrx 14 3aM3eJreHHx Bpcra y KapaKTepLIcrhrrHHNr vc-froBul,{a :arafema. l4cnurflsaHe

Bpcre xpacr, cMpeKa H Jre[rHHK cy rroKa3a[e pa3JHLrHr oAroBop Ha rarafeu,e Ba3Iyxa r4

3eMJbl4rrrra y 3oHaMa y3opKoBama. Moryhuocr HHAHKarruje :araferl,a )'rorpe6oM naseAeHux

Bpcra 6uro je uajoulrueguaje y c:ryua.iy caapxaja 6axpa fl apceHa, nopeA ocra-qux rerrKrrx
Meralra. Pe:yrraru 4r,rcepraurje raxo!e npe4cran,najy rorBp.fy Br4rreroAr.rxrier

KyMynarllBuor :arafeFba xuBorHe cpeAI4He Eopa a oKorHHe. Kaxo cy pe3ynraru ao xojux je

Aolxao KauAnAar rpor.rcreKnu v3 peanHux ycnoBa :arafema. ro yrca:yje Ha Benr{Ky

uoryhuocr flpaxrnqHe rrpuMeHe pe3ynrara y o6lacruua ca crr.rLrHrrM ]r3Bopr.rua:aralersa.

Taxole, lrrnrajyhra y BrrAy Aa je y uefynpevreHy roqena ca paroM HoBa rorrr{oHr.rqa

6axpa, HaperHr4M rrcrpaxr.rBarr[Ma nocroju uoryhHocr rrorBpAe cMar6eHor :ara!ema
xr4BorHe cpeAr.rHe Eopa il oKoJrr{He. (Doxyc HapeAHr.rx Hcra)r(r4Barra Moxe 6utu Ha

eJIeMeHTI4Ma xojra cy noKa3anu uajnehe o6oraheme 3eMJ'b[rrrra ra 6lr,'l,uor nrarepujaua.

florpe6uo je paauru u Ha no6oJr,rxamy uoryhuocru rcopuurheFba HcrrHrr{BaHHX 6u,nHux

Bpcra y cBpxe Q uropeue4lrj auuj e :ara! euor 3eM J'r,urrrra.

3.5. Oqena Aocr[rnyrux cuoco6noctu rauluAara ga caMocrargu HavqHu paA

Ypaleua roKTopcKa guceprauuja, ana-lrulaa ao6ujenux pe3ynrara, uy6ruronan
HaytrHn paA, nperxoAHo yueruhe y peirnr43aquju HayvHo-r.rcrpaxr{BaqKux npojerara r4

BeJrr.rKr{ 6poj aocaaarrrrlr,rx o6janreurax pa.qoBa yKa3yjy ua cnoco6Hocr KaH,qu.qara Ane

Pa4ojenrah 3a caMocrannr4 Hayq:eu par, Kao I4 3a aKTr.rBHo yueurhe y rI{McKoM pa1y.

KasAuAar je roxorr,r r{3paAe 4ucepraquje y nornyHocru oBnaAao MeroAonorujonr Hayr{Ho-

r{cTpaxlrBar{Kor paAa.
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4. OCTBAPEHI4 HAvr{HI4 AOTIPUHOC

4.1. flpuxa: ocreapeHlrx HaY'IHux Aonp[Hoca

tr4crpaxunarba ocrBapeHa y oKBlIpy oBe AoKropcKe .qgcepraUuje Aara cy BHIIS

3HarlajHr.rx HayrrHux AonplIHoca y o6lacru rrpI{MeHe .r,pBeHacrlIx 6u'nHux Bpcra y

6uouosuropl4Hry ra SuropeuegrajaUujn, rIpu rleMy ce Moxe H:AeojurH c,reAehe:

,/ Pa:nujame trero4o,roruje y3opKoBalia Ha Be-rrHKoNI 5poj"v :roxaquja Ha ocHoBy

rouorpasuje no.upyuja r4crlrrTrrBaBa, rroAaTaKa o :arafeILy Ba3Ayxa I{ npoceqHux

Mereopono[IKHx ocMarpa]ba;
./ Vrepluearse caepNaja 12 xrera;ralMeraJlollla )/ )I3opuHN'Ia 3eMr'r,I4lrlra I4 AeroBHMa

xpacTa, cMpeKe v JrelrHr4Ka (xopeHy. lpaHH. o[paHoM H HeoIIpaHoM

:rraruhyhrrru'I uaMa, npocrl'IM IIBacrlrM a :la leruuux) ;

./ Yrnpf unarse o6orahema 3eMJbpr[Ira h 6u,'lsor ltarepuja-ua ucrIrrIrBaHHM

rr,rera,rnua./MerarrorlAr.rMa yuopef ersell ca KoHrponHoM 30HoM y3opKoBaEa H

HopMa,rrr3auuior,r ca a-rryN{HHraiynlou y [un y eJIHNluHaui4Je 1'ruuaja pecycrleHroBaHe

rIpatx14He;

,/ fle{unuca6e nyreBa ycea.iama pr rpaHcnoxaUuie ueranil,lrteriilol{.1a Ha ocHoBy

aHarrr4 3e 6uo,lourxux tpaxropa;

flpoUena uoryhHocru ynorpe6e xpacra, cMpeKe li JIe[IHHKa 1' 6uor'toHlIropnHly

aepo:araf ema u Q raroper,te4uj auuj ra :elt:luurra;

Tyua.reme pe3ynaTa o :araferi,y xo.rBoTHe CpeAr.rHe Eopa ra oKoJ'IHHe.

4.2. Kpuru.Irca aHa,'Iu'ra perY,'Irara HcrpaxusarLa

llocraeJbeue ur4,'LeBe [r 3aAaTKe r.rcrpax(I,lBaEa KauAuAar je y rol(y H3paAe AoKTOpCKe

4llceprauuje ocrBapuo y rrorflyHocru. Pe:y,rarH cy yKa3anl4 Aa cy o4pefeHu a]Hanr.3rpalg.r4

eJreMeHTI4 6n:rtl Cagpx a11 y MaJIHM KoHUeHTpaqujana y y3opKOBaHoM 3eMJ't'ulxry u 6ll"ssOu

uarepuja,ry, 3a pa3JIHKy oA Apyrl4x uujra je ca4pxaj 6uo a,rapuaHrHo BI4coK' Ha ocHoBy rlera

je rrloryhe Bprxr{rr4 ycMepaBarbe HapeAHI4x LICTpar(I{Barba H3 o6,'Iacru 6nouout'mopl{Hla H

Suropeuelujauuje. floAauu ca Mecra y3opKoBarba y pypanHo.i :oHr'r yKa3aJIu cy Ha BeoMa

BrrcoK HtrBo :arafema 3eMJ'bl4[ITa, Ha ocHoBy rcojux je n'roryhe H3BplxHTH egyxaql'Ijy

rOKa,rHOr CTaHSBH14IIITBa, ygneA aKTI'IBHe ynOrpe6e 3SMJEI{1IITa y nor6onpuBpeAHe cBpxe'

flope4 upe4nuleul4x UI4JbeBa, OcrBapeHI'I eKcnepHMeHra[HH pe3ynrarll Mory .{onpl{HeTpl

nOrnyuujeu pa3yMeBa6,y nouatrraH,a Tpv 6a*,He Bpcre y ycnOBI'IMa nOsehaHOr Sarale6a

Ba3Ayxa I{ 3eMJbl4mra.

4.3. Bepr0uxaqria HavqHux aouptrHoca

Hayuuz AorprrHoc AoKropcKe Ar4cepralll4je je nepu$I4KoBaH xpos ny6ll'IKauujy y

HayqHoM rlaconrcy I43 Kareropraje M20. O6jaersznarre joil ABa Hayr{Ha paAa y qaconl4cl4Ma

ca uMrraKT $axroporvr u caoflrxTerra Ha ronsepenqujava ca rr,refynapoAHl{M yueurhell cy y

TOKy.

Pag o6janJbeu y vre[yuapoAHoM rlacorucy u3 KaTefopLrje M21:
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5. 3AK,'LY[IAK I{ IIPEAJIOI

floxropcxa Ar4ceprauuia KaHAurara AIIE PAAOJEBI,Ih, Arr"rl. rrH)I(.

TexHo!'Iourxof llHlxerLepcrBa - Macrep. noA Ha3r{Bou .,EuonroHlrroplrHr Ba3Ayxa rl

Quropeuealrjau[ja 3eMJ[,rrrrrra ytrorpeboM xpacra, cMpeKe H JIeIrrHIrKa", [pe4craBJba

caBpeMeH, opuruHanau u :HavajaH HayrrHu AonplrHoc y o6lacru 3a[ITI4re ]IoIBorHe cpeAliHe.

Korr,tncr.rja :ax,ryuyje aa je ypafeHa Ar4ceprauuja HarrucaHa npeMa craHAapAuMa HayLIHo-

r.rcrpaxuBaqxor paAa, Kao H ra HcnyH,aBa cBe ycnoBe npegnufeue 3axouou o BHcoKoM

o6pa:onamy, Crau4apnuMa 3a axpeAurauujy" rcao u Craryronr Texsuqxor $arcylrera y Bopy

Yuunep:rlrera y Eeorpaay. Y gucepraqujll, npegMer I{ u[.rr'],eBLI HCTpaxI4BaIba cy jacuo

HaBeAeHn [r ocrBapeHrr. a npHKa3aHH pe3ynrarll cy npr4N,reHJ'bHBH y npaKcu. Ha ocHoBy

nperneraHe AoKropcKe auceprauuje, Kouucttja 3a oueHy u oa6paHy ypafeHe AoKropcKe

Iucepraur4.ie :ax,nyuyje. la KaHAnaar AHA PAAOJEBtr4h, gun,r. IrHx. TexHo!'IoIrIKor

rrHxen,epcrBa - Macrep, r{cflyrbaBa cBe 3aKoHcKe r.r ocrane ycnoBe :a oa6pauy AoKTopcKe

4ucepraquje u flpeAnaxe HacraBHo-HaylrHou nehy Texsuqxor (rary,rrera y Bopy, .na ce

ancepraquja flpr4xBarrz, H3Jror(r.r Ha yBr{A janHocrr.r }' 3aKoHCKH npe,qeufeuoM poKy LI yrIyrII

ua ycnajame Behy HayrrHux o6lacru TexHHqKLIX HayKa Yuunep:urera ,v EeorpaAy, Kao Ii Aa

HaKoH 3aBpruerKa oBe npouenype, rlo3oBe KasnuAara Ha )'cMen1' o:6pauy.

Y Eopy, 10.04.2017.ro4.

[p Cnexana
Texnu.lru $axynrery

lIIep6y,ra, peAoBHII npoQecop

Eopy Yuunep3urera y Eeorpaay

Texsuqxu t|axy,rrer,v Eop)' YHHee y Eeorpa1y

i4ucrnryr :a Xenrujl'. Texuo,rouljy a Mera,ryprnjy Beorpaa

J("
Ap EpaHxa Ka;ry[eponlrh, nnrulr HayqHu capaAHIrK

Irlucruryr :a Xeuuj y, TexHonoruj y ra Meraryprl4j y Beorpa4

LIIAHOBI{ KOMUCTIJE

[p Mu"re fluuurpuje hr'naupe4ulr npoSecop

1.4

Irlucrrzryr 3a HyxneapHe Eeorpa4

[p Mn"poc,ras flasronlrh, uayuHrr capaAHItK


