Xemujcku pakyarer YHUBEP3UTET Y BEOTPAZLY
Bpoj 3axresa: 182/5 Behe nayynux o6mactu mpupoIHUX HayKa
natym: 10. 9. 2026. rogune

3AXTESB

3a JaBambe CarJIaCHOCTH HA OJJIYKY O IPUXBATamhy TeMe JOKTOPCKe Jucepranuje
U 0 oApehuBamy MEHTOPA

Mounumo na, cxonHo unany 48. cr. 5. tau 3. Craryra Yuusepsurera y beorpany (,,] TacHUK YHUBep3urtera“ op.
201/2018, 207/2019, 213/2020, 214/2020, 217/2020, 230/21, 232/22, 233/22 u 236/22), nare

CarjJacHoCT Ha MPEUIOT TeMe JOKTOPCKE TUcepTaLuje:

Pa3Boj, Bamnaanmja 1 npuMeHa aHAJIUTHYKOT IIPOTOKOJIA 32 H30JI0BAILEe M KapaKTepHu3aluj
2 9
MHUKPOIUIACTUYHHUX YeCTHLA Y Y30pIHMA JbYACKOT (eneca‘

HAVYYHA OBJIACT: XemMnja — AHAJINTHYKA XeMHja;
[HOJALI O KAHAMJATY:
1. ime, nMe jerHOT poAmTEeIha U MPE3UMe KaHAuIaTa:

MuJjioul (IAJUBOP) WJINHR
2. [IpenxoaHo oOpa3oBame (Ha3WB U ceAUINTe (DaKyITeTa, CTYIUjCKA IPOTPaM):

YHUBEP3UTET Y BEOI'PAJY - XEMUJCKHU ®AKYJITET, MACTEP XEMHJA
3. Tomuna aumiomupama: 2023.

4. Topuna ynuca Ha gokTopeke cryauje: 2023.
5.Ha3uB cTynujckor mporpaMa qoKTopckux crynrja: XEMUJA

6. [latym moaHOIIeHa MpUjaBe TeMe TOKTOpcKe aucepTanuje: 24. 2. 2026. roguHe

MMOJJALI O MEHTOPY:

HNwme u npezume mentopa: AP JEJJEHA MYTHUh
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3Bame: Pemosau mpodecop YauBepauteTa y beorpanay — Xemujckor dakynrera
Crucak pagoBa Koju KBaIH(UKY]y MEHTOPA 32 BOheHe TOKTOPCKE TUCEepTaLyje:

1. Mikavica I, Randelovi¢ D, Ili¢ M, Milojkov D, Jovanovi¢ A, Misi¢ M, et al. Environmental
Impacts of Microplastics in Contaminated Soils: Potential Implications for Cu, Mn, and Sr
Phytoremediation. Metall Mater Data 2025;3:75-8. https://doi.org/10.30544/MMD63

2. Mikavica I, Randelovi¢ D, Ili¢ M, Jakovljevi¢ K, Misljenovi¢ T, Soki¢ M, et al. Polystyrene-
nickel interactions in soil: Implications for metal mobility, plant uptake, and human health.
Journal of Hazardous Materials 2025;500:140494.
https://doi.org/10.1016/j.jhazmat.2025.140494

3. Muti¢ T, Muti¢ J, Ili¢ M, Jovanovi¢ V, A¢imovié¢ J, Andjelkovi¢ B, et al. The Global Spread of
Microplastics: Contamination in Mussels, Clams, and Crustaceans from World Markets. Foods
2024;13:3793. https://doi.org/10.3390/foods 13233793

4. Mikavica I, Randelovi¢ D, Ili¢ M, Simi¢ M, Petrovi¢ J, Koprivica M, et al. Health Risk
Assessment and Accumulation of Potentially Toxic Elements in Capsella bursa-pastoris (L.)
Medik. Processes 2025;13:2222. https://doi.org/10.3390/pr13072222

5. Savi¢ A, Muti¢ J, Luci¢ M, Onjia A. Dietary Intake of Minerals and Potential Human Exposure
to Toxic Elements via Coffee Consumption. Biol Trace Elem Res 2025;203:1817-29.
https://doi.org/10.1007/s12011-024-04315-0

VY ciydajy MEHTOpPCTBa JMCEpTAaIlMje HAa JOKTOPCKMM CTyIdjamMa y TPYMaldju TeXHUUYKO-TEXHOJIOIIKUX,
MIPUPOTHO-MATEMATUIKUX M METUIIMHCKUX Hayka MEHTOp Tpeba na mma HajMame Tpu pama ca SCI, SSCI,
AHCI unu SCle nucte, xao u Math-Net.Ru nucre.

VY ciaydajy MEHTOpCTBa AucepTalyje Ha JOKTOPCKUM CTyaWjaMa y TPYHalUju APYIITBEHO-XYMaHHCTHIKUX
HayKa MeHTOp Tpeba Jia UMa HajMame TPH pajia ca peJieBaHTHE JMCTe HaydyHux Jaconuca (PeneBanTHa nucra
HayuyHux daconuca ooyxsara SCI, SSCI, AHCI u SCle nucre, kao u ERIH nucry, nmucty yacomuca koje je
MunncTapcTBO 3a HayKy KiacudukoBamo kao M24 u nmomaTHy JHCTy dHacommca Kojy he, Ha mpemior
YHHUBEp3HUTETa, TOHeTH HanmoHamHu caBeT 3a BUCOKO oOpa3oBame. [loceOHO ce BpenHyjy u MoHorpaduje
Koje MuHHCcTapcTBO Hayke Kinacudukyje kao M11, M12, M13, M14, M41 u M51.).

Ob6asemTaBamo Bac Aa je HactaBHo HayuHo Behe Ha cemaunu oapxanoj 10. 9. 2026. rogmHe pa3MOTPHIIO
MPEIUIOKEHY TeMy M 3aK/bydywJIO Jia je Tema IMoJo0Ha 3a u3pajly IOKTOPCKE JUCEpTalUje jep Ccaapiku
OpPHTHHATHY UJEjy | Jia je O] 3Hauaja 3a pa3Boj HAyKe, IPUMEHY HEHUX Pe3yJITaTa, OJHOCHO Pa3Boj HaydHe
MMUCJIH YOIILITE.

JEKAH XEMUJCKOI' ®AKVIITETA

npo¢. ap I'opan Pornuh

[Mpunor: 1. Opnyka o npuxBartamwy TeMe U oJpehuBamy MEHTOpa
2. U3Bemraj Komucuje o oneHn HaydHe 3aCHOBAaHOCTH TEME JIOKTOPCKE JicepTanyje
3. EnekrpoHcka Bep3uja

CH
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Ha ocHoBy unana 46. Craryra Xemwujckor ¢akynrera u wiaHa 23. IlpaBuiHuka o
JOKTOPCKUM aKaJIeMCKUM CTyJIujamMa Ha YHuBep3uTeTy y beorpamy — Xemujckom Qaxynrerty,
HacraBHo-HayuHO Behe Xemujckor akynreta je gana 10. 9. 2026. rogune noHeno cienehy

OdJdYKY
Ymau 1.

ITpuxBara ce wuszBemra] Komucuje 3a oOlLeHy HaydyHE 3acCHOBAaHOCTH TEME JOKTOPCKE
muceptauyje Mujoma (Janudop) Unuha, mactep xemuuapa, oj] HACTIOBOM:

»Pa3B0j, BATHIAIMja M NIPHUMEHA AaHAJIMTHYKOT NMPOTOKO0JIA 32 M30JI0Bab¢ U KapaKTepu3anujy
MHUKPOIJIACTUYHHUX YeCTHIIA Y Y30pUMMA JbYACKOT (pemeca‘

Yiam 2.

Cactas Komucuje 3a o1ieHy Hay4HEe 3aCHOBAaHOCTH TEME:

1. ap Jeaena Myrtuh, penoBuu npodecop YHuepsurera y beorpany - Xemujckor ¢axynrera,
npencennuk Komucuje,

2. np Tawa hupxouh-Beanmukosuh, penosau npodecop Yuupepszurera y beorpamy —
Xemujckor daxynreta, penoBuu uiad CAHY, unan,

3. nap /Jparana Cranuh-Byuyunuh, HayuyHu caBeTHUK YHuBepsurera y beorpany —
Xemwujckor (akynrera, 4iaH,

4. np Becna CrankoBuh, Buinym HayyHu capasiHuk YHusepsurera y beorpany — MHctutyTa 3a
XEeMHU]y, TEXHOJIOTH]y ¥ METanyprujy, MHCTUTYyTa OJf HAIlMOHAJIHOT 3Hadaja 3a PemyOmuky
CpOujy, unaH.

Unan 3.
3a MeHTOpa ce umenyje: ap Jeaena Myrtuh, penosuu npodecop Yuusepsutera y beorpany
- Xemujckor ¢akynaTeTa.

Yau 4.

Oputyka cTyma Ha CHary JJaHOM JIOHOIIEHaA.
Yoan 5.

Onnyky, M3Bemraj komucuje W 3axXTeB JIOCTAaBUTH HAJUIEKHOM OpraHy YHHUBEp3HUTETa.
Onnyky nocrasutu wiaHoBuma Komucuje, nokropanty u Apxusu dakynrera.

JEKAH XEMUICKOI' ®AKVIITETA

npod. np ['opan Pornuh



Yuusep3urer y beorpany — Xemnjcku gaxkyarer
Crynenrcku Tpr 12-16

11000 beorpan, Cpouja

HacraBHo-nayynom Behy Xemujckor ¢pakyareray beorpany

IIpeamer: U3BemiTaj o o1ieHH HAY4YHE 32CHOBAHOCTH U ONPABAAHOCTH NPEAJIOKEHE TeMe
3a U3pajy AOKTOpcKe Aucepranuje kanauaara Mimmh Muonoma, macrep xemuuapa.

Ha penoBnoj cemnuuu HacraBHo-nayunor Beha VYuuepsutera y beorpagy — Xemwmjckor
¢daxynrera, onpxkanoj 12. mapra 2026. rommHe, u3aOpanu cMmo 3a uwiaHoBe Komumcuje 3a
MOJJHOIIECHE M3BELITaja O OLICHW Hay4yHE 3aCHOBAHOCTH M ONpPaBIAHOCTH IPEIJIOKEHE TeMe 3a
u3pany JAOKTOpCKe aucepranuje kanampgara Mnumh Munoma, mactep Xemuuapa, CTyJIEHTa
JOKTOPCKHX aKaJIeMCKUX CTy/H]ja MPHjaBJbEHE 101 HACTIOBOM:

»Pa3Boj, BaJujanMja W NPUMEHA AaHAJIUTHYKOr MPOTOKOJIA 32 HU30JI0Bake U
KAPaKTepH3alujy MUKPOIJIACTUHYHUX YeCTUIIA Y Y30pIMMa JbYACKOT (pemeca‘

Ha ocHoBy mnospHere mOKyMEHTalWje W JOcajalllkber paja Kanauaara, Kommucuja mogHocH
HacraBHo-Hayunom Behy cienehu

MN3BEIITAJ

A. buorpadgcku mogaum 0 KAaHAMAATY

Munomr JI. Mnuh pobhen je 21. centemOpa 1999. rogune y CmenepeBy, Pemyonuka CpOwuja.
OcuoBHy mkony ,VBo Anapuh” 3aBpmmo je y Pamunmy, a TekCTHIIHO-TEXHOJOMIKY |
MOJbONPUBpEHY LKoY ,Jlecnior Bypalh)” y CmenepeBy, cmep TexHHYAp 3a 3aIUTHTY >KUBOTHE
CpeauHe, ca OJJUYHUM YCIIEXOM M OIJIMKOBamkEM 3a 0aBJbEH-€ UCTPAXKHBAUKUM pagoM. TOKOM
IIKOJIOBamka noxahao je MHTepAUCIUIUIMHAPHU U XeMHjCKH ceMuHap y McTpaknBavkoj cTaHUIN
[Ternuua.

OcHOBHE akaJeMCKe CTyIuje Ha CTYAMjCKOM Iporpamy Xemuja Ha XeMH]CKOM (akynrery
VYuusep3utera y beorpaay ynucao je mxoscke 2018/2019. ronune, a qumomupao 2022. ronune
00paHOM 3aBpUIHOT paja Moja Ha3zuBoM ,,Cajpikaj €CeHIMjaJTHUX M TOKCHYHUX elIeMEeHara y
nekoButoj omsenin Capsella bursa-pastoris (L.) Medic.” na Karenpu 3a aHAIUTHUYKY XEMH]Y,
9UME je CTeKao 3Bame JUIUIOMHpaHu xemudap. OCHOBHE CTyJHje 3aBpIIHO je ca MPOCCYHOM
orieHoM 8,86 u orieHoM 10 Ha 3aBpIIHOM pany.

MacTtep akageMmcke CTyAMje Ha MCTOM CTYIHM]CKOM Iporpamy ymucao je mkojicke 2022/2023.
roauue, a 3aBpmuo 2023. roguHe 0A0paHOM MacTep pajaa MoJl Ha3uBOM ,,Banumanuja merojae 3a
M30JI0Balb€ MHKPOIUIACTUYHUX YeCcTHIla U3 TKMBAa MOPCKMX IuiojgoBa” Ha Karegpu 3a



AHAIMTUYKY XEMHU]y, YAME je CTeKao 3Bamke MacTep xemuuap. Mactep CTyauje 3aBpIIHO je ca
npoceyHoM orieHoM 10 u onieHom 10 Ha mactep pany.

JIOKTOpCKe akaJeMCKe CTyJuje Ha CTYAUJCKOM IporpamMy Xemuja Ha XeMHJCKOM (akyiaTeTy
Yuusep3uteta y beorpany ynucao je mkoncke 2023/2024. ronune Ha Karenpu 3a aHanuTHUKy
XEeMH]y, 0] MEeHTOPCTBOM peoBHOT mpodecopa ap Jenene Mytuh.

Kangunar je Oumo aHrakoBaH Kao CapaJHUK y u3BOhewYy JIabOpaTOPHjCKUX BEXOM Ha
[Tomomnpuspennom dakynrery YHuBep3utera y beorpany, mpu Kartenpum 3a xemujy u
OnoxeMHujy, Ha TIpeAMETHMA: AHaIWTHYKA Xxemuja (cryaujcku mporpam I[Ipexpambena
TexHonoruja, mmkoncke 2022/2023., 2023/2024. u 2025/2026. romune), Ommra XeMmuja
(ctymujcku mporpam IIpexpambena Texnomoruja, mkoncke 2023/2024. u 2024/2025. roqune) u
Onmra M HeopraHcka xemuja (cTyaujcku mnporpam dDuromeaunusa, mkosicke 2025/2026.
T'OJINHE).

VY nepuony on 2023. mo 2025. roguHe y4eCTBOBAO j€ Yy peaiu3anuju MeljyHapoJHOT MPOjeKTa
Horizon 2020 (6poj mpojekra 965173) ,,An Innovative Analytical Platform to Investigate the
Effect and Toxicity of Micro and Nano Plastics Combined with Environmental Contaminants on
the Risk of Allergic Disease in Preclinical and Clinical Studies (IMPTOX)”.

Toxom mMacTep U TOKTOPCKHUX CTY[Hja aKTMBHO j€ yYECTBOBAO HAa HayYHUM CKYIIOBHMA Yy 3eMJbU
n uHoctpaHcTBY. Y okBupy COST Action mporpama GopaBuo je y beuy (2024) Ha neTHO0j
mkoiu ,,M3 Plastics — Measuring, Monitoring, Modelling of Plastics in Flowing Waters” u y
Bbpemn (2025) na nerwoj mkonu ,,Chemometrics for Microplastics Detection and Monitoring”.

Koayrop je uetnpu Hayuna pana y mehynapognum yaconucuma (M21a+ — 1; M21a — 1; M21 —
1; M22 — 1) u jennor paga y Bogehem HannonamHom yaconucy (M51 — 1). AyTop je u koayTop
18 caommrerma Ha MehyHapOTHUM M HAIIMOHATHUM HaydYHUM cKyrmoBuma (M34 — 12; M64 — 6).
Unan je Cprickor xeMujckor apymTea u M3spurHor ogbopa Kiyba miaanx xemudapa.

b. O0jaB/beHN HAyYHH PaJOBH M CAONIITEHA

HWnuh MuJjiomn je xoayTop 4eTHpH HaydHa paja MyOJrKoBaHa y MeljyHapOJHUM YacOMUCHMA Ca
SCI nucte (jeman pan kareropuje M2la+, jeman pan kareropuje M21a, jegan pan kareropuje
M21 wu jeman pax kareropuje M22), jenHor HayyHOr paja MyOIuMKoBaHOT Yy Boaechem
HanroHaitHOM vaconucy (M51), nBanaect caommrema Ha CKyIoBuMa o1l Mel)yHapoaHor 3Ha4aja
mraMnaHux y ussony (M34) m mecT caommTema Ha CKyNOBHMA Off HAIlMOHAJIHOT 3Hayaja
mTaMIaHux y u3soay (M64).



M21a+— Pag o0jaB/beH y Mel)yHapoaHOM Yaconucy H3y3eTHUX BPeAHOCTH

Mikavica, 1., Randelovi¢, D., Ili¢, M., Jakovljevi¢, K., Misljenovi¢, T., Soki¢, M., & Mutic, J.
(2025). Polystyrene—nickel interactions in soil: Implications for metal mobility, plant uptake, and
human health. Journal of Hazardous Materials, 500, 140494,
https://doi.org/10.1016/j.jhazmat.2025.140494

M21a — Pan o0jaB/beH y Mel)yHAPOIHOM Yacomucy U3y3eTHUX BPEIHOCTH

Mikavica, 1., Randelovi¢, D.,Ili¢, M., Obradovi¢, M., Stojanovi¢, J., & Muti¢, J.
(2024). Distribution of microplastics in (sub)urban soils of Serbia and Cd, As, and Pb uptake by
Capsella bursa-pastoris (L.) Medik. Chemosphere, 363, 142891.
https://doi.org/10.1016/j.chemosphere.2024.142891

M21 - Panx 06jaB/beH y BPXyHCKOM Mel)yHapoaHoM 4aconmucy

Muti¢, T., Mutié, J., Ili¢, M., Jovanovi¢, V., A¢éimovi¢, J., Andelkovié, B., Stani¢-Vucinié, D.,
Krishna de Guzman, M., Andelkovié, M., Turkalj, M., & Cirkovi¢ Veli¢kovié, T. (2024). The
global spread of microplastics: Contamination in mussels, clams, and crustaceans from world
markets. Foods, 13(23), 3793.
https://doi.org/10.3390/foods13233793

M22 — Panx o0jaB/beH y MCTAKHYTOM Mel)yHapoaHoM yacomucy

Mikavica, I. D., Randelovi¢, D., Ilié, M., Simi¢, M., Petrovi¢, J., Koprivica, M. R., & Muti¢, J.
(2025). Health risk assessment and accumulation of potentially toxic elements in Capsella bursa-
pastoris (L.) Medik. Processes, 13(7), 2222.
https://doi.org/10.3390/pr13072222

MS51 - Paa o6jaB/beH y BogeheM HAllMOHAJTHOM YacoNucy

Mikavica, I., Randelovi¢, D., Ilié, M., Milojkov, D., Jovanovié¢, A., Misi¢, M., & Muti¢, J.
(2025). Environmental impacts of microplastics in contaminated soils: Potential implications for
Cu, Mn, and Sr phytoremediation. Metallurgical and Materials Data, 3(3), 75-78.
https://doi.org/10.30544/MMD63



https://doi.org/10.1016/j.jhazmat.2025.140494
https://doi.org/10.1016/j.chemosphere.2024.142891
https://doi.org/10.3390/foods13233793
https://doi.org/10.3390/pr13072222
https://doi.org/10.30544/MMD63

Caonmrema ca mel)ynapognor ckyna mramnana y ussoay (M34)

. Ilié, M., Muti¢, J., Aéimovié, J., Andelkovié, B. D., Stankovi¢, D., Muti¢, T., & Cirkovié
Velickovi¢, T. (2023). Sample preparation for isolation of microplastic particles from mussel
samples. XXII EuroFoodChem Conference, Book of Abstracts, 14-16 June 2023, Belgrade,
Serbia. Serbian Chemical Society.

. Muti¢, T., Andelkovi¢, B., Ili¢, M., Muti¢, J., & Cirkovi¢-Velickovié, T. (2023). Isolation of
microplastic particles from samples from the marine ecosystem and characterization using
UFTIR spectroscopy. 9th Symposium “Chemistry and Environmental Protection — EnviroChem
2023 with International Participation, Book of Abstracts, 4—7 June 2023, Kladovo, Serbia.
Serbian Chemical Society.

. Muti¢, T., Andelkovi¢, B., Stani¢-Vugini¢, D., Turkalj, M., Tlié, M., & Cirkovié Veli¢kovié, T.
(2023). Chemical characterization and quantification of microplastics particles from mussel
samples based on Micro-FTIR spectroscopy. XXII EuroFoodChem Congress, Book of Abstracts,
14-16 June 2023, Belgrade, Serbia. Serbian Chemical Society.

. Mutié, T., Stani¢-Vucini¢, D., Andelkovié, B., Muti¢, J., Ili¢, M., Andelkovi¢, M., Krishna de
Guzman, M., Turkalj M., & Cirkovi¢ Velickovi¢, T. (2024). Comparative analysis of
microplastic pollution in commercially relevant seafood across different geographical regions.
MICRO2024 — International Conference, September 23, 2024, Lanzarote, Canary Islands, Spain.

. Muti¢, J., Mikavica, 1., Purdi¢, S., Ili¢, M., & Stankovi¢, V. (2024). Effect of temperature on
antimony leaching from PET and glass bottled water. 6th International Environmental Chemistry
Congress, 05—08 November 2024, Trabzon, Tiirkiye.

. Mikavica, I., Randelovi¢, D., Ili¢, M., & Muti¢, J. (2024). Human health risk assessment of
PTEs in Capsella bursa-pastoris and its extracts. 3rd International UNIfood Conference,
Belgrade, Serbia. University of Belgrade, Faculty of Agriculture.

. 1lié, M., Mikavica, 1., & Muti¢, J. (2025). Interactive effects of microplastics and toxic metals
pollution in Serbian urban environments. 3rd European Symposium on Phytochemicals in
Medicine and Food, Belgrade, Serbia. University of Belgrade, Faculty of Agriculture.

. Ili¢, M., Mikavica, 1., & Muti¢, J. (2025). Effect of packaging type on antimony leaching into
bottled water. 10th Symposium of Chemistry Students, Department of Chemistry, Faculty of
Science, University of Zagreb, 10—11 October 2025, Zagreb, Croatia.

. Mikavica, L., Ili¢, M., Pantovi¢ Spaji¢, K., Jovanovi¢, A., Milojkov, D., Dimitrijevi¢, J., & Muti¢,
J. (2025). Health risk assessment of As, Cd and Pb in infusions prepared from Capsella bursa-
pastoris L. Medik. 3rd European Symposium on Phytochemicals in Medicine and Food,
Belgrade, Serbia.

10. Mikavica, 1., Randelovi¢, D., Ili¢, M., Milojkov, D., Jovanovi¢, A., Misi¢, M., & Muti¢, J.

(2025). Potential effects of environmental microplastics on phytoremediation of Cu, Mn and Sr
from Serbian urban soils. 6th Metallurgical & Materials Engineering Congress of South-East
Europe.



11.

12.

Ii¢, M., Mikavica, 1., & Muti¢, J. (2025). Evaluating the influence of temperature on metal
concentrations in bottled water contained in PET packaging. 3rd European Symposium on
Phytochemicals in Medicine and Food, Belgrade, Serbia.

Mikavica, 1., Randelovi¢, D., Ilié, M., Petrovi¢, J., Simi¢, M., Koprivica, M., & Muti¢, J. (2025).
Potential effects of environmental microplastics on essential elements uptake by Capsella bursa-
pastoris (L.) Medik. 3rd European Symposium on Phytochemicals in Medicine and Food,
Belgrade, Serbia.

Caonmrema ca CKyna HAIMOHAJIHOT 3HA4aja mramnana y ussony (M64)

Mikavica, I., Ili¢, M., Randelovi¢, D., Purdi¢, S., & Muti¢, J. (2022). Essential and toxic
elements content in the medicinal plant Capsella bursa-pastoris (L.) Medic. and its extracts. 58th
Meeting of the Serbian Chemical Society, Belgrade, Serbia. Serbian Chemical Society.

Mikavica, 1., Randelovi¢, D., Ili¢, M., Obradovi¢, M., Stojanovié, J., Muti¢, J., Markovi¢, S.,
Stojici¢, A., & Dini¢, 1. (2023). Microplastics in urban soils of Belgrade: Abundance and
potential sources. Twenty-First Young Researchers’ Conference — Materials Science and
Engineering, Belgrade, Serbia. Materials Research Society of Serbia.

Ili¢, M., Mikavica, 1., Randelovi¢, D., Muti¢, J., Milovanovi¢, J., Filipovi¢, V., Selakovi¢, Z.,
Papovi¢, S., Kesi¢, J., Kordi¢, B., Lazovi¢, M., & Jakanovski, M. (2023). Assessment of
microplastics content in (sub)urban soils of Serbia and its correlation with Cd, As, and Pb
mobility to the Capsella bursa-pastoris (L.) Medic. 9th Conference of Young Chemists of Serbia,
Belgrade, Serbia. Serbian Chemical Society.

Mutié, T., Ilié, M., Muti¢, J., & Cirkovié¢ Veli¢kovié, T. (2023). Occurrence of microplastics in
Korean mussel (Mytilus unguiculatus) collected from local fish markets in South Korea and
identification using micro-FTIR spectroscopy. 9th Conference of Young Chemists of Serbia,
University of Novi Sad — Faculty of Sciences, Serbia. Serbian Chemical Society.

Ili¢, M., Mikavica, 1., Stankovié, V., Mutié, J., Selakovié, Z., Simi¢, J., & Milogevié, J. (2024).
Leaching of antimony from water bottle materials. 10th Conference of Young Chemists of
Serbia, Belgrade, Serbia. Serbian Chemical Society.

Ili¢, M. D., Mikavica, 1. D., & Muti¢, J. J. (2025). Influence of pH on element leaching from
plastic and glass bottles into water. 11th Conference of Young Chemists of Serbia, 25 October
2025, University of Kragujevac — Faculty of Science, Serbia.



B. O6pasiioxeme Teme

1. HayuHna o0mact: Xemujcke Hayke
Yika Hay4yHa 00/1aCT: AHAITUTHYKA XeMHja

2. [IpenMeT HAYYHOT HCTPAKUBaKHA

IIpenmer HayyHOr MCTpakMBamba OBE JOKTOPCKE IUCEpTaldje je pa3Boj, ONTUMHU3ALMja U
BAHJIAIMja AHAJIMTHYKOT TPOTOKONIA 33 HW30J0Bakhe M KapaKTepU3alujy MHUKPOIUTACTHYHUX
4eCTHIla Y Y30pIuMa JbYICKOT dereca.

AHanu3a MHKpPOIUIACTHKE Y OMOJOUIKMM Yy30pIMMa IMpe/CcTaBba 3HauajaH aHAJIUTHYKUA M3a30B
300r CIOKEHOI' cacTaBa OBHX y30paka M BHCOKOI caJip)kaja OpraHCKe MaTrepuje, IITO 3aXTeBa
pa3Boj MOy3AaHUX U CEJIEKTUBHUX METOJa 3a H30JI0Balkbe€ MHUKPOIUIACTUYHUX YECTHIA Y3
O4yBab€ BUXOBOT (DU3UUYKOT U XEMH]CKOT MHTEIPUTETA.

UctpaxuBame O 00yXxBaTraio CUCTEMATCKO UCIUTUBAKE M ONTHUMH3AIN]Y TOCTYIIKA JUTECTH]E
y30paka paaud e(QUKaCHOI yKJIamama OpraHcke MaTepHuje y3 OdyBamke HMHTErpUTeTa
MHUKpoIUTacTUUHUX dectuna. IlocebHa naxmwa Ouna O mocBeheHa NPUMEHU CENeKTUBHHUX
XEMHjCKHX MpEeTpeTMaHa 3a yKIamkambe IeTyI03He KOMIOHEHTEe OMOJIOMIKOT MaTrepHjajia, Kao U
KOMOMHAIMjH XEMUJCKUX, EH3MMCKUX M OKCHIATHBHHX IIOCTYyINaKa JWTEeCTHjEe Ca IHJbEM
yHarpehema epuKacCHOCTH N30JI0Balkba MUKPOIIACTUYHMX YECTHIIA U3 y30paKa JbYACKOT (ereca.
Bamunanuja npemyoskeHe metone oOyxBaraja O MporeHy e(QHUKACHOCTH AWTecTHje (CcTereHa
yKJIamamba OPraHCKe Marepuje), MpoleHy e(pUKaCHOCTH OMOopaBKa MUKPOIUIACTHYHUX YeCTHIIA
(recovery) NpUMEHOM MHMKPOIUIACTUYHHUX MaTepujaja MO3HATUX KapaKTePUCTUKA, KAa0 U MPOLEHY
yTHIaja KOMIUIETHOT MOCTYIKa AUTECTHj€ Ha O4YBAaHOCT XEMM]CKE CTPYKTYype U MOP(OIIOIMIKHUX
KapaKTepUCTUKA DPA3IMUUTUX TONMMEpHUX Marepujaia. OuyyBaHOCT IOJUMEpPHE CTPYKType
MHKpPOIUIACTHKE MpoLEeHhHBala OU ce MpUMEHOM HH(paLpBeHe crnekTpockonuje ca dypujeBom
TpancdopmarijoM  KymioBany ca wMukpockoriom (u-FTIR), kao w omromapajyhux
MHUKPOCKOIICKUX TEXHUKA.

PazBujeHn u BanuaupaHu MPOTOKOJ OM OMO NPUMEHEH Ha Yy30pLuMa JbyACKOr (Qeleca
NPUKYIUbEHUM Y KIMHUYKUM YcJIoBHUMa Yy OKBUpY MehyHaponHor mnpojekta IMPTOX, ca
pasnuuuTux reorpadckux noapydja Pemybnuke Xpparcke (3arpe0, CnaBonuja u lanmanuja). Y
HaBeJIeHUM Yy3opuuma onpehuBaso OM ce HpUCYCTBO, OpPOJHOCT M IOJUMEPHH CACTaB
MUKPOIUTACTHYHUX YECTHUIIA.

I'maBHU 1IUJB OBOT MCTpa)KUBama OMO OM Pa3BOj MOy3/1aHe M aHATUTHYKU BaJHIUPaHE METOJE 3a
M30JI0BabE U KapaKTepHU3alKjy MUKPOIUIACTUYHUX YECTULIA Y Y30pLUMa JbYJICKOT (eleca, Kao u
IEHa MIPUMEHA Y aHaJIM3U peajHuX XyMaHUX y30paka, IITO UMa 3Hauaj 3a Oyayha uctpakuBama
U3JI0KEHOCTH U OMOMOHUTOPHHTA MUKPOILJIACTHKE.



Etnuku ombop Jleuje OGomuune Cpebpmak y 3arpeOy (PemyOmuka Xpsarcka) omoOpuo je
crpoBoleme HaydHOUCTpaxkuBadkor npojekra ,,EU H2020 IMPTOX — An innovative analytical
platform to investigate the effect and toxicity of micro and nano plastics combined with
environmental contaminants on the risk of allergic diseases in preclinical and clinical studies®,
¢unHaHcupaHor y okBupy mnporpama Horizon 2020 (6poj mpojexkta 965173), ommykoMm of
19.10.2021. rogunue (Kmaca: 100-02/21-01; Bpoj: 04-930/3-21).

Etnuka xomucuja 3a ynorpeOy XymMaHOT OMOJIOLIKOT MaTepHjalia 3a UCTPaKUBahe YHUBEP3UTETA
y beorpany — Xemujckor Qakynrera JoHENa je OMIYKY O CamIaCHOCTH 3a ynorpeldy XyMaHor
OHMOJIOIIKOT MaTepujajia y HCTPaXMBauyke CBpXe, 3a MOTpede u3pajie HAydYHO-HCTPAKHBAUKE
CTyAM]j€ TI0J] HaCJIOBOM ,,Pa3Boj, Banuganyja 1 NpuMeHa aHATUTHYKOT IIPOTOKOJIA 33 N30JI0BABE
KapaKkTepH3alnjy MHUKPOIUIACTUYHHUX YECTHIA y y30pIHMMa JhyIckor dereca®, omryka Opoj 1-
6/26 o1 29.06.2026. roqune.

HcTpaxuBame ce CIOpOBOAM y CKIaay ca onapendama XeJCHHIIKE JeKiapanuje, Bakehum
3akoHoAaBcTBOM PenyOnuke Xpmarcke u Pemybnuke CpOuje, xao u OmnmTom ypeadoM o
3amtuT nojxaraka (GDPR). Ox cBux ucnuTanuka, OHOCHO pOAUTEIbA/CTapaTesba MaOJECTHUX
UCIHUTAHUKA, PUOaBIbEH je MH(OPMHCAHM MPUCTAHAK Yy CKIAaay ca OAOOpEHHM MPOTOKOJIOM
cTynuje.

VY mpunory M3BemTaja KOMUCHje O OIEHH HAayYHE 3aCHOBAHOCTH M OMPABIAHOCTU MPEIIOKECHE
TEeME 3a U3pajay JOKTOpCKe aucepranuje kanaunara Muoma Mnuha nocraBibeHe Cy HaBeleHE
ETHYKE OJUTYKE Ha YBH]I.

3. lnsb HAYYHOT UCTPAKUBAHA

VY OKBHpY OBOI' HCTpakuBama IUIAHUpa CE€ pa3Boj, ONTHUMM3AlMja M aHAJIUTUYKA Bajujaanuja
MIPOTOKOJIA 32 U30JI0Bakhe, MICHTU(UKALM]Y U KapaKTepU3alnjy MUKPOIUIACTUYHUX YECTHIA Y
y30pIHMa JbYACKOT (ereca, Kao TMOrOAHOI HEMHBA3MBHOI OHOJIOLIKOr MaTepHjajia 3a
WCTIIUTHBAE M3JI0)KEHOCTH JbYIH MUKPOIUTACTHIIH.

Hayunu nusseBu oBe TOKTOpCKe nucepranrje oOyxsarahe:

Pa3Boj u onTuMH3anMjy MOCTYIIKA yKJIamkamba OpraHCKe MaTepHje M3 y30paka JbYIACKOT (dereca
IPUMEHOM onroBapajyhux peareHaca M KOHTPOJIMCAaHUX YCJIOBa IUIeCTHje, paau ePHUKacHOT
M30J10Baba MUKPOIJIACTUYHUX YECTHIIA Y3 OUyBamkhe HHTETPUTETA MTOJIUMEPa;

CucrteMaTcko HCIUTUBakE U IOpeherme pa3IMuuTUX NPUCTyNa MpeTpeTMaHa MU JUrecTuje
y30paka, Kao M YyTBphHBame ONTHMAJIHHUX YCJIOBa IPOTOKOJIIA y IUJbY IMOCTHU3amha BHUCOKE
e(pUKACHOCTH YKJIamamka OWOJIOIIKOT MaTrepujajia M 3a70BoJbaBajyher cremena oropaBka
(recovery) MUKpPOTUIACTUYHHX YECTHIIA;



Banupanujy aHadMTHYKOT TNPOTOKOJA TPUMEHOM MHKPOIUIACTMYHMX MaTepHjajia MO3HATUX
KapaKTepUCTUKA, Kpo3 TMpoleHYy e(ukacHOCTH omopaBka (recovery) U IOHOBJBUBOCTH
AQHAJIMTUYKOT MOCTYIIKA;

Kapaxkrepusanujy n3010BaHIX YECTHIIA Y TIOTIEAY MOJIMMEPHOT TUIIA, BETUYHHE, MOp(doIoTHje U
OpojHOCTH TIpUMEHOM HWH}paIpBeHe CcrekTpockonuje ca DypujeBoM TpaHchoOpMaIdjoM
KyruioBaHe ca Mukpockornom (t-FTIR);

[Ipumeny pa3BHjeHOT MPOTOKOIA HA peajHe KIMHUYKE Y30pKe JbYACKOT (ereca MpUKyIbeHe Y
Hedjoj Oomuunm Cpebpmwak y 3arpeOy (Pemybmuka Xparcka), paau KBaHTH(UKAIH]E,
IMOJIMMCPHOTI CaCTaBa BCIIMYNHE U o0nnka MHUKPOIINIACTUYHHX YCCTULIA,

HcnutuBame kopenanuja usMel)y Opoja U THMa M30JI0BAaHMX YECTHLA Y OAHOCY Ha Pa3IHYUTO
reorpa)cko MOPEKJIO, HAYMH HCXpaHe M Jpyro. Pasnuke ucnuranuka pomnpusHehe Oosbem
pa3syMeBamy U3J0KEHOCTHU JbYAN MUKPOILIACTHUIIY;

[Iponieny moteHnMjana pa3BHjeHEe MeTone 3a Oyayha wucTpaxkuBama M3JIO0KEHOCTH U
OMOMOHHMTOPUHTAa MUKPOTLIIACTHKE.

JloOujeHu pesynraTu npykuhe HOBE YBHJIC y NMPUCYCTBO M KapaKTEPUCTUKE MUKPOIUIACTHIHUX
YeCcTHIla y y30pluMa JbyICKor dereca u gonpuHehe nabeM pa3Bojy aHATHTHYKUX METona 3a
UCIIUTHUBAKkE MUKPOILJIACTUKE Y KOMIUIEKCHUM OMOJIONIKAM Y30plIMa, Kao U 00JbEM pa3yMeBamby
W3JI0KEHOCTH JbYI MUKPOTUTACTHUIIH.

4. MeTo/1e HCTPAKUBaHA

3a mpemiokKeHa HCTpaKMBama MpUKyIIbeHo je 120 y3opaka deneca y Jledjoj OomHHIM
Cpebpmak y 3arpeOy (PemyOiuka XpBarcka). Y30pIH 3a OBO UCTPaXHUBAKE CY NPUKYIJBEHU Y
TOKOM Tpajama MpojekTa ,/IHOBaTHBHA aHAIWTHYKa IUIaTopma 3a UCTpakuBame edekara u
TOKCUYHOCTH MHUKPO M HAHOIUIACTHKE, Y KOMOMHaLWju ca 3aralyjyhum cyncraHuama »KHBOTHE
CpeArHe, Ha PU3HK O] aJIEPTHjCKUX OOJECTH Y MPETKINHUYKO] U KIMHUYKO] CTyAUjU (aKPOHUM
IMPTOX, No 965173) y nepuony ox 2021. no 2025. roz.

VY30piu cy NpUKyIJbeHU y CKiIaay ca Bakehom erndkom nosposnoM [eunje 6omamie Cpedpmak
(Op. 04-930/3-21), omnykom Etmuke xomucuje Xemujckor caxynrera (Op. 1-10/23), kao u
nporeaypama mpojekta IMPTOX koje ce omHOCE Ha pyKOBame, TPAHCIOPT W KOopHUITheme
Ouosomkor Marepujana ynytap EY.



120 y3opaka ¢ereca NpUKYyIJbEHO je 0] aHOHUMHE JIelle Y OKBUPY KJIMHHUYKE CTyIHje MpOjeKTa
IMPTOX, mpu uyemy rpyna HcOuTaHuka oOyxBata 60 jeme ca TOTBpheHUM ajeprujcKum
o0oJbemUMa U aCTMOM, /10K 60 y30paka npuraja 3/paBoj KOHTPOJIHOj TPYIIH.

Marepujan je AocTaB/beH Kao HEMH()EKTUBAH OHOJOIIKM MaTrepujajl, y 3aMp3HYTOM CTamy, Y
CKJaly ca MpONmUCHMa U JOKYMEHTAIMjOM KOja PEryluile TPAaHCHOPT OHONOMIKUX y30paka 3a
HayYHOUCTpaXHBauke CBpxe. YBO3 y3opaka derneca y Pemybonmuky CpOujy peanusoBaH je y
MOTIYHOCTH y CKJIaJy Ca 3aKOHCKOM DPETryJlaTHBOM W 3BaHMYHHUM Of00pemMMa MUHHCTapCcTBa
3apaBiba Pemy6nuke CpOuje. CBU OMONIOMIKK y30pIHU Cy AOCTaBJbEHU HCTPAKUBAYKOM THMY Y
MOTITYHO aHOHUMH30BaHOM O0JUKY, 6€3 MOoryhHOCTH HIAeHTU(UKAIM]e UCTTUTAHUKA.

CakymbeHHU y30pIH c€ MOTY KOPUCTHTH y CBPXY U3paje JOKTopara kanaunara Mumnoma Mnuha
omtykoM Etnuke xomucuje Xemujckor dakynrera (0p. 1-6/26).

VY okxBupy pa3Boja aHAJIUTHUYKOI MPOTOKoja Oumhe MCHHUTaHW pa3IuuyUTH HNPUCTYNH YKIIambamby
LeJTyJI030M-00rare OpraHcke MaTpulle, YK/byuyjyhn NpuMeHy peareHaca 3a pacTBapame
L[eTyJI03€, Ka0 M KOMOMHAIIM]je ajJKalHe, €H3UMCKe, KUCEJe U OKCUJIaTUBHE TUTECTH]eE.
EduxacHocT yknamama OpraHcke Marepuje mpolemruBahe ce Ha OCHOBY CTeNeHa peayKIuje
OMONIOLIKOI Marepujaja HaKOH MPUMEHE Pa3IMYMTUX JUTeCTHOHMX YCJIOBa, JOK he ce cTerneH
ormopaBka (recovery) MHKpPOIUIACTUYHUX YecTUlla onpehuBaru NpUMEHOM KOHTPOIHCAHHUX
eKcIieprMeHara ca pe()epeHTHUM MTOJTMMEPHIM MaTepHjaiiMa MO3HATOT CacTaBa U BEIMIHUHE.

3a uaeHTU(UKAIM]y U XEMHUJCKY KapaKTepu3aldjy H30JO0BAaHMX MHUKPOIUIACTHYHUX YECTHIA
kopuctuhe ce mHpalpBeHa crekTpockonuja ca DypujeBoM TpaHchHoOpMalMjoM KyIUIOBaHA ca
mukpockonnoM (u-FTIR), mpu uyemy he ycnoBu cHumama OUTHM ONTHMHU30BAaHU Yy LMY
obe30ehuBama noy3naHe WIACHTU(UKAIM]Ee MMOJUMepa Ha OCHOBY CIEKTPAJHOT MOKIamnama ca
pedepenTHUM OMOIMOTEKaMa CrieKTapa.

KBanTudukanuja MUKpOIUIACTUYHUX YECTUIIA H3paxaBahe ce kao Opoj YecTula Mo rpamy
y30pka (6poj uectuna/g), y3 KiacupuKaiujy npemMa TUIy HoIuMepa, BETUYUHE U MOP(HOIOTHjH
(bparmMenTH, BIaKHA U CI1.).

3a momatHy TpoBepy OONMMKa W BEIHMYMHE W30JIOBAHWX YECTHIA KOpUCTHhE Ce CBETIOCHU W
MOJIAPU3AIIOHU MUKPOCKOIIH.

3a cTaTHCTUYKY 00paly W TyMaueme pesyaTara npuMmemHBahe ce JeCKpUIITHBHA CTAaTHCTUKA,
jemnodakropcka ananmza Bapujance (ANOVA) ca Tukey HSD post-hoc Tecrom, ananmza
pesuayana, TECT HOPMAJIHOCTH pe3H]yaia, TeCT XOMOCKEIACTHYHOCTH, TECT HE3aBHCHOCTH
Clly4ajeBa U TeCTHUpPambe EeKBUBAJIEHTHOCTH, y CKIIay ca KapaKTepUCTHKama JOoOUjeHUX Mo1aTaKa.

5. AKTyeJTHOCT po0/IeMaTHKe Y CBETY

Hanac, wmukpormactuyde dyectuiie (MII) mnpencraBspajy Haj3HauajHHje HOBe 3araljyjyhe
CYIICTaHLIMj€ XMBOTHE CPEAMHE M TNpEeAMET Cy HHTEH3MBHMX HAyyHHX HCTpaxuBama. OBe
YeCTHUIIe HAcTajy pasrpajmboM U (parMEeHTalMjoM MaKpOIUIACTUKE O] YTHIajeM MPUPOAHUX U
anTpornioreHux ¢akropa [l]. MukporuiactTuyHe dectule cy YylUie y JaHal HCXpaHE U
JIETEKTOBAHE Cy y PA3IUYUTUM MPEXpaMOEHUM MPOU3BOANMA U MOPCKUM OpraHU3MHMa KOjU ce



KOPHUCTE Y JbYJICKOj UcXpaHU [2]. ' TaBHM MyT U310KEHOCTH JbYI MUKPOIUIACTULIU j€ TyTambe, a
HECHO TIPUCYCTBO MOTBPHEHO j€ U Y JbYJCKOM OpraHu3My, yKJbydyjyhu y3opke dereca [3,4].
Jbynckm (emnec mpeAcTaBiba IMOTOAAH W HEMHBA3WBaH Y30pak 3a MPOIEHY H3II0KEHOCTH
MHUKpPOIUIACTHIIM KOja C€ YHOCH XpaHoM. MelyTuM, aHain3a MUKPOILJIACTUKE y OBAKBOM
OMOJIOIIKOM MaTepHjally MpeJICTaB/ba 3HAa4YajaH aHAJUTUYKU M3a30B yCIIE/ CJIOKEHOI CacTaBa U
BHUCOKOT cajJpkaja opraHcke marepuje. [locrojehn moctyniu n3os0Bama MHKPOIUIACTHUKE M3
(eneca 3aCHUBAjy Ce€ HA BUIIECTENIEHHM M YE€CTO arpeCHBHUM TpeTMaHuma [5,6], mTo Moxke
JOBECTH JI0 GU3NYKHUX M XEMH]CKUX ITPOMEHA MTOJUMEPHUX YECTHULIA.

C o03upoM Ha TO J1a 1elyso3a MpeAcTaBiba 3Ha4ajHy KOMIIOHEHTY OpraHcKe Marepuje dereca u
Jla TIOKa3yje OTIOPHOCT Ha yoOWdYajeHe IMOCTYIKE TUTeCTHje, pa3BOj CEIEKTUBHOT MPUCTYIa
HEHOM YKJIaakby MOKE MIPEJCTaBIbaTH BaXKaH KOPAK y yHanpehemy aHaIUTHUKe N0Y31aHOCTH.
PactBapame memynoze y onpeheHuM ankaliHHUM CHCTEMHMa IIOKa3ajl0 j€ MOTEeHIHjall 3a
eUKacHU]e YKIambambe OPraHCKe MaTeprje U3 pa3IMunuTHX OUOJIOIIKUX MaTepHjana [7].
[IBajuepoB peareHc (Schweizer’s reagent), koju ce cactoju on ©Oakap(Il)-xugpokcunma y
aMOHHJayHOM pacTBopy [8], Beh je mpuMemeH y OKBHpY IOCTyIaka IpHUIpEeMe y3opaka 3a
aHaJIM3y MUKPOIUIACTHKE Yy BOACHUM cHcTeMuUMa [9], aiu meroBa NpuMeHa y OHOJOUIKUM
MaTepHjaaruma 0oraTuM 1eay030M HUje JOBOJbHO MCIIUTAHA.

Wmajyhm y BuIy HaBeZieHEe METOOJIONIKE H3a30BE€, Pa3Boj MOYy3/IaHUX U CEIEKTUBHUX METOJA 32
M30JI0Balbe MHKPOIUIACTUYHHMX 4YECTHI]A U3 CJIOXKEHHMX OHMOJIOIIKMX Yy30paka IpecTaBba
3Ha4yajaH UCTPAKMBAYKU M3a30B. Y TOM KOHTEKCTY, OBa JOKTOPCKA JUCEepTalllja yCMEepEeHa je Ha
pa3Boj AaHATUTUYKOT TIPHCTYNa 3aCHOBAHOT Ha CEJCKTHBHOM pAacTBapamy IeNysio3e Y
KOMOMHAIMjU ca ONTHMMU30BAaHUM YCJIOBUMA JUTECTHje, KOju oMoryhaBa e(puKacHO yKIamame
OpraHCcKe MaTepHje y3 O4yBame€ MHTErpUTETa MUKPOIUIACTUYHHUX YECTHIA U HBUXOBY MOY3JaHy
unenrudukanyjy npumenoM u-FTIR cnexrpockonyje.

6. OyexknBaHu pe3yJITATH

Y mnpeanoxeHo] AuMCepTalMju Cce OueKyje na he OUTHU pa3BUjeH MOY3AaH M aHAJIUTUYKU
BAJMIUPaH TPOTOKOJ 3a W30JI0BamkE, KBAHTH(DHMKALU]Y W KapaKTepPH3alH]y MHKPOIUIACTHYHHX
YecTHIla W3 y30paka JbYACKOI (ereca, Kao KOMIUIEKCHOI OHOJIOLIKOI Marepujaia oOoraror
OPTaHCKOM MaTepH]jOM.

Ouekyje ce ma he kanmumar Mwiom Wnwmh y okBUpY OBOr pajga ONTHMH30BATH TOCTYITKE
MpeTpeTMaHa M JAUTeCTHje y30paka Koju omoryhaBajy e(puKacHO yKJIamame OpPraHCKe MarepHje
y3 O4yBamke€ XEMHjCKOT M MOP(]OJIOMIKOT WHTErpUTETa MUKPOIUIACTUYHHUX uYecTulla. Pa3BujeHu
MPOTOKOJ Tpedasio Ou 1a oMoryhu BHCOK CTEINEH YKIIamkhama OMOJIOMIKOT MaTeprjaia Koju oMeTa
aHaM3y MHKPOIUIACTHKE, y3 MHUHHMAaJlaH YTHUIQ] Ha (U3NYKE M XEMHjCKE KapaKTEPHCTUKE
MOJTMMEPHUX YECTHIIA.



Takohe ce ouekyje na he mnpemIoKeHH aHATUTUYKKA NPUCTYH OMOrYhHTH mOy3IaHy
UACHTUGUKALM]Y W KapakTepus3alMjy NOJIMMEpPHUX YeCTHIla MPUMEHOM HH(paupBeHe
cnekTpockonuje ca @ypujeoM Tpanchopmanujom (U-FTIR), ka0 u BUXOBY KBaHTHPUKAIHN]Y Y
aHAJM3MPAHUM Y30pLUMa.

IIpumenoMm pazBujeHor nporokona Ha 120 y3opaka ¢eneca NpUKYIJbEHUX U3 TPU PEruoHa y
XpBarckoj O4YeKyje ce 1o0ujame MOy3AaHuX MojAaTaka O MPUCYCTBY, OpOjy U MOJUMEPHOM THUITY
M30JI0BAHUX MHKpPOIUIACTMYHUX uecTuma. Tu pe3ynratu Ou omoryhwim nepunucame
MOTEHIIMjaJTHUX U3BOpA KOHTAMHUHAIMj€é MUKPOILIACTUKOM Ka0 U KOJIMKH j€ CTETEH U3JI0KEHOCTH
JbyIH TTyTEM XpaHe.

Pesynratm nmobujeHn y OKBHpPY OBe JOKTOpCKE aAucepranuje nompuHehe yHampehemy
AHAJIUTUUYKUX MIPUCTYIIA 32 MOY34aHO M30JI0BAl€ MUKPOIUIACTHKE U3 KOMIUIEKCHUX OMOJIOMIKMX
Marepujaja, Kao M IOy3/laHy KapakTepusalM]y M KBaHTHU(UKalM]y 4YecThla. Joul BaxHH]E,
pe3ynraTi oBe Aucepraiyje nonpuHehe mocraBibamy HayyHe OCHOBeE 3a Oyayha mcTpakuBama
OMOMOHHMTOPHUHTA U MPOLIEHE U3JI0KEHOCTH JbYAU MUKPOILJIACTUIIH.
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I'. Bakpyuak

[Ipennoxena TemMa je HayyHO 3aCHOBaHA M AaKTyellHa y CBETY, a OUEKHWBaHU pe3yaTaTu Ou
MPECTaBIbAIN 3HaYajaH HAYYHH JOIIPUHOC Yy 00JIacTH aHATUTHYKE XeMUje.

VY ckmamy ca 3aKOHOM O BHCOKOM oOpazoBamy u Craryrom YHuBep3utera y beorpamy —
Xemujckor (akynrera, a uMajyhu y BUAy HaBelIeHO, cMarpamo jaa kanauaar Mmutom Wuh,
MacTep XEeMuYap, HCIyHaBa CBe INOTpeOHEe YycioBe 3a ojoOpaBame H3paje JIOKTOPCKE
mucepranuje, Te Komucuja npemnaxe HacraBHo-nayunom Behy YHuBepsutera y beorpamy —
Xemujckor Qakynrera Aa kanauaaty Musomy Wnumhy, mactep xemuuapy, ono0pu uspamy
JOKTOPCKE JMCEPTaLrje MO IPEAI0KEHUM HACTIOBOM:

»Pa3Boj, BaJujganMja W TPUMEHA AHAJMTHYKOI TMPOTOKOJA 32 H30J10Bakbe U
KapaKTepH3alujy MUKPOILUIACTHYHUX YeCTHUIIA Y Y30pUHMA JbYICKOT (eneca.

Komucuja 3a mentopa mpemnaxe nap Jeneny Mytuh, penoBHor mpodecopa YHHUBep3uTera y
beorpany — Xemwujckor (akynrera.

Cnmcak pamoBa MPEIOKEHOT MEHTOpa KOju KBaJdu(UKY]y MEHTOpa 3a Boleme IJOKTOPCKE
muceprauuje nar je y llpuaory 1 oBor u3Bemiraja.

VY beorpany,
17.8. 2026.
YJIAHOBU KOMUCHUIE

np Jenena Mytuh, penoBHu mipodecop,
VYuusep3utet y beorpany — Xemujcku ¢akynrer

np Tawma ThupkoBuh Bemmukosuh, pemoBHH

npodecop,
VYuusep3utet y beorpany — Xemujcku daxkynrer

np Jparana Crannh-ByunHuh, HaydHU CaBETHUK,
VYuusep3utet y beorpany — Xemujcku ¢akynrer

np Becna CrankoBuh, BUIIM HAy4YHU CapaHUK,
HNHCcTUTYT 32 XeMU]y, TEXHOJIOTH]Y U
MeTanyprujy — YHusep3urer y beorpany



IIpuaor 1:

Crnmcak pazoBa mpeaoKeHoT MEHTOpa 00jaB/beHUX y HaydyHuM vyaconucuma ca SCI nucre koju
KBAJM(HKY]y MEHTOPE 32 Bol)ermhe JOKTOPCKE AUCEpTaIHje.

Nwme u npe3ume meHTopa: ap Jenena Mytuh

3Bame: PenoBHu npodecop

Nzabpanu panoBu:

Mikavica I, Randelovi¢ D, Ili¢ M, Milojkov D, Jovanovi¢ A, Misi¢ M, et al. Environmental
Impacts of Microplastics in Contaminated Soils: Potential Implications for Cu, Mn, and Sr
Phytoremediation. Metall Mater Data 2025;3:75-8. https://doi.org/10.30544/MMD63

Mikavica I, Randelovi¢ D, Ili¢ M, Jakovljevi¢ K, Misljenovi¢ T, Soki¢ M, et al. Polystyrene-
nickel interactions in soil: Implications for metal mobility, plant uptake, and human health.
Journal of Hazardous Materials 2025;500:140494.
https://doi.org/10.1016/j.jhazmat.2025.140494

Muti¢ T, Muti¢ J, Ili¢ M, Jovanovi¢ V, A¢imovi¢ J, Andjelkovi¢ B, et al. The Global Spread of
Microplastics: Contamination in Mussels, Clams, and Crustaceans from World Markets. Foods
2024;13:3793. https://doi.org/10.3390/foods13233793

Mikavica I, Randelovi¢ D, Ili¢ M, Simi¢ M, Petrovi¢ J, Koprivica M, et al. Health Risk
Assessment and Accumulation of Potentially Toxic Elements in Capsella bursa-pastoris (L.)
Medik. Processes 2025;13:2222. https://doi.org/10.3390/pr13072222

Savi¢ A, Muti¢ J, Luci¢ M, Onjia A. Dietary Intake of Minerals and Potential Human Exposure
to Toxic Elements via Coffee Consumption. Biol Trace Elem Res 2025;203:1817-29.
https://doi.org/10.1007/s12011-024-04315-0



https://doi.org/10.30544/MMD63
https://doi.org/10.1016/j.jhazmat.2025.140494
https://doi.org/10.3390/foods13233793
https://doi.org/10.3390/pr13072222
https://doi.org/10.1007/s12011-024-04315-0
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ETHNYKA KOMHUCHJA 3A YIIOTPEBY XYMAHOI' BUOJIOHIKOT
MATEPHJAJIA 3A HCTPA’KUBAILE

Vausep3uteT y Beorpany — Xemujcku (axynrer

Ha online cequnum ETruke koMucHje 3a ynoTpeOy XyMaHOT OHOJOLIKOr MaTepujasa 3a
HCTpaXkKuBambe, oapaHoj 16.06.2026. rod., pasMarpaH je 3axTeB Jp Tawe Thupkosuh
Benmukoenh, penosHOr npodecopa Yaupepsutera y beorpany — Xemujckor ¢axynrera (Yb—
X®) n penoHor uiaHa CpIicke aKafeMuje Hayka M yMETHOCTH (IEOBOAHH Opoj 798/3 on
11.06.2026.), 0 naBamy CarIacHOCTH 3a ymoTpely XymaHor OHONOIIKOr marepujana y
YICTpaKMBavKe CBPXe, 32 NoTpede u3pajie Hay YHO-UCTPAKMBAIKE cTyauje nox HasueoM: "Pa3Boj,
BAIMALMja M TIPUMEHa aHAJMTHUYKOT TPOTOKOJNA 33 H30JI0Bakbe | KapakTepu3aLujy
MHKpOIUIACTHYHMX YeCTHLA y y30puuMa JbyACKor ¢eweca”, koja hie OuTH cripoBeleHa oA
pykoBoacTBoM KoseruHuue Rupxosuh Benuukopuh Ha VB-X®, y okBupy EY npojekra
IMPTOX (No. 965173). Pesynratu oBHX HcTpaxuBama Ouhe nckopumhenn 3a mspany
nokTopeke aucepraunje Musoma Mnuha, uctpaxupaya npunpaBHAKa M CTYICHTA AOKTOPCKHX
akagemckux cryarja XEMHUJE na YB—X®; MeHTOp AOKTOpCKE nucepraumje: Ap Jenena Mytuh,
penoBHu npodpecop YBb—X®, Takohe aHraxoBaHa Ha npojekty IMPTOX.

Ha ocHOBy aHanmse mnpucrene IOKyMeHTauuje [3axteB 3a omoOpeme cnpoBolema
Hay4HO-HCTpaxkuBadke cTyauje; Obpasall ca mojauyMa o OAroBOPHOM MCTPaXHBAdY; Onpnyxka
Etuukor mnoejeperctea [jeuje Gomuuue (JIB) CpeOpmwak, 3arpe6 (6p. 04-930/3-21 on
12.04.2021. rox.); Mudopmauuje 3a ucnuTaHuke 1 obpasal, MHQOPMUPAHOT MPUCTaHKA (ab
Cpebpmak, npojekar IMPTOX); Onobpetse ETnykor onbopa Ib Cpebpemak, 3arped, XpBarcka
(onnyxka 6poj 04-930/3-21); H3Bon o melyyHapoaHoj peructpauuju kinHuuke cryauje (Toxicity
of Micro and Nano Plastics Combined With Environmental Contaminants on the Risk of Allergic
Disease — Imptox) ca ClinicalTrials.gov (Maentnduxaumronn 6poj: NCTOS 177744); Ilperxonna
Omnyka Etnuke komucuje YHusepsutera y beorpany — Xemujckor Qaxynrera (6p. 1-10/23);
CarnmacHoctd (YBO3He [03Bojie) MHMHHCTAapCTBa 31paBJba Peny6nuke CpOuje, 3a yBO3
6ronomkor Marepujana (6p. 000300709 2023 11902 000000 530 068 on 13.11.2023. roa. u Gp.
515-07-00865/2024-21 om 01.04.2024. rox.), ka0 ¥ HENOCPeJHOT yBMaa y cTame, ETnuka
xoMHcHja XeMujckor dakynTeTa IoHena je caeznehy

ONJIVKY

Onobpaga ce kopuiheme OrosowKor marepujasia (120 y3opaka ¢eueca o1 aHOHMMHE
Jelte, oqa0paHuX Ha OCHOBY KIMHMYKHMX KPMTEPHjyMa y OKBHDY cryauje npojekra IMPTOX,
yK/bydyjyhu NpHCYCTBO aleprujckux 000/berma acTMe) Y30pKOBAaHOI y Jijedjoj OonmHuuM
Cpebpemak y 3arpe0y, Pemybnrka Xpsarcka, 3a akaaeMcKy ctyaujy: "Pa3Boj, Bannganuja u



IpHMeHa AHAJTHTHYKOT NPOTOKO/IA 32 H30JI0BAMb€ H KAPAKTEPH3ANH]y MHKPOIIACTHYHHX
YecTHIA Yy Y30pHHMA JbYACKOr (emeca”, 4uju je eKCIIGPUMEHTAIHH MPOTOKOJ y CKIady ca
NPONKCAHUM €TUYKMM HOpMama.

OBa olyKa ce M3/iaje 3a NoTpeGe MpHjaBe TeMe JOKTOPCKE AMCePTaLje NOKTOpaH/a
Munoma Wnuha, cTymeHTa moktopckux akagemckux cryaja XEMWJE Ha XeMHjcKoM
dakynrety YHuepsureray beorpany.

Beorpan, 29.06.2026. roa.

Ipencenuuk ETnuke koMucHje:

»/Z/ .de Q@/wéa

ap Munan Hukomnuh, BaHpeaHu npogecop

& ,Agxaﬂ Xemmujckor dakynrera:

(8.l
lap I‘opa};\__ornu eXoBHM npodecop




Yuusep3urer y beorpany — Xemnjcku gaxkyarer
Crynenrcku Tpr 12-16

11000 beorpan, Cpouja

HacraBHo-nayynom Behy Xemujckor ¢pakyareray beorpany

IIpenmer: ObaBemTeme 0 fonyHn u3Bemtaja Komucnje 3a oneny HayYHe 3aCHOBAHOCTH U
ONPaBJAAHOCTH NPeEAJI0KEHe TeMe JOKTOpcKe qucepranuje kananaara Muiaoma Winha

[TomroBanu wnaHoBu Beha nHayunmx obnmactu mpupogHux Hayka W HacraBHo-HaywHor Beha
VYHuuBep3uteta y beorpany — Xemujckor ¢akynrera,

VY cknany ca 3akspyukom Beha Hayunux oGmactu npupoanux Hayka (6p. 02-07 61206-1337/2-26
on 23. ampuna 2026. rogune), Komucuja 3a orneHy Teme JOKTOPCKE AMCEpTalMje KaHIujaTa
Munomra Mnuha mox HaszuBoM ,,Pa3zBoj, Banuaamuja U MpUMEHa aHATUTHYKOT MPOTOKOJA 3a
M30JI0Balbe M KapaKTepu3allhjy MHUKPOIUIACTUYHUX YeCTHIa y y3opuuMa JbyAckor (emeca”
W3BpIIWIIA je fonyHy M3BemTaja.

OBuM myTeM Bac 00aBeITaBaMO O UMIUIEMEHTAIIU]U CYTePUCAHUX H3MEHA:
1. ETnyka noxkymeHTanuja:

VY ckiagy ca npBoM TaukoM cyrectije BHO, npunaxemo HOBY omnyky Etnuke komucuje
3a ynotrpedy XyMaHOT OHMOJIONIKOT MaTepHjaja 3a UCTpaXKHBame XEMH)CKOT (haKkynTera
Yuusep3uteta y beorpany (0p. 1-6/26 ox 29.06.2026. rogune). OBa omiyka je T0HETa Ha
OCHOBY YBHUJIa y KOMIUJICTHY JIOKyMEHTAIH]y, YKJbY4dyjyhu mpeTxoaHe 103BoJIe, 0100pema
Etnukor on6opa [euje 6omauiie Cpedpmak y 3arpedy U yBo3HE J103BoJie MUHHCTapCTBa
3npaBiba PenyOnuke CpOuje, u IUPEKTHO MOTBphyje yckiaheHocT ca mpaBUiIMMa O
MOPEKITY, TPAHCIOPTY ¥ HEMH(PEKTUBHOCTH y30paKa.



2. Conenudpuxkanmja y3opaka u KpUTepujyMu:

VY ckmamy ca IpyroMm TaykoM Cyrectvje, y aonymeHoM W3Bemrajy (Ttauka 4. Metone
HCTpaXKMBama) jaCHO je HaBEJCHO:

e VYxynan O0poj y3opaka: 120 y3opaka dereca.

e Kpurepujymu onabupa: I'pyma obyxBara 60 neme ca MOTBphHEHHM aleprijCKUM
obopemUMa U acTMOM, A0K 60 y3opaka npumnajaa 37paBoj KOHTPOJIHO] TpyIH,
cenekroBanux y oksupy IMPTOX mpojekra.

e Hawmencka ynotpe6a: EKCIUIMIIMTHO je HaBeAEGHO Ja Ce CaKyIUbeHH Marepujai
KOPHUCTH y CBPXY M3pajie TOKTopaTa Kanauaara Mumomra Mnuha, Ha ocHOBY outyke

Etnuke komucuje Xemujckor ¢akynrera (0p. 1-6/26).

Komucuja cmatpa aa cy oBuUM JloyHama y OTIYHOCTH uciiymweHH 3axTeBd BHO u monu Behe na
pasMOTpHU IpeIor 3a 0f00paBame TeMe JOKTOpCKe aucepranyje kanauaata Munoma Mnuha.

VY Bbeorpany,

31.08.2026.



N3JABA

Ja, Munom Wnuh, kanauaaT 3a u3pany TOKTOpCKe AMCEpTaLdje [0/l HACJIOBOM:

»Pa3B0j, BaJIuanMja U IPMMeHA AaHATUTHYKOT MPOTOKOJIA 32 U30J10Bah€ U
KapaKTepu3anujy MUKPOIJIACTUYHUX YeCTUIIA Y Y30pUHuMa JbyAcKor ¢emeca‘

u3jaBJbyjeM Aa cneaehu HaydHU paJioBU:

1.

Mikavica I, Randelovi¢ D, Ili¢ M, Milojkov D, Jovanovi¢ A, Misi¢ M, et al. Environmental
Impacts of Microplastics in Contaminated Soils: Potential Implications for Cu, Mn, and Sr
Phytoremediation. Metall Mater Data 2025;3:75-8. https://doi.org/10.30544/MMD63

Mikavica I, Randelovi¢ D, Ili¢ M, Jakovljevi¢c K, Misljenovi¢ T, Soki¢ M, et al.
Polystyrene-nickel interactions in soil: Implications for metal mobility, plant uptake, and
human health. Journal of Hazardous Materials 2025;500:140494.
https://doi.org/10.1016/j.jhazmat.2025.140494

Muti¢ T, Muti¢ J, [li¢ M, Jovanovi¢ V, A¢imovi¢ J, Andjelkovi¢ B, et al. The Global Spread
of Microplastics: Contamination in Mussels, Clams, and Crustaceans from World Markets.
Foods 2024;13:3793. https://doi.org/10.3390/foods13233793

Mikavica I, Randelovi¢ D, Ili¢ M, Simi¢ M, Petrovi¢ J, Koprivica M, et al. Health Risk
Assessment and Accumulation of Potentially Toxic Elements in Capsella bursa-pastoris
(L.) Medik. Processes 2025;13:2222. https://doi.org/10.3390/pr13072222

KOjH Cy HaBeIeHU Kao pedepeHLie oJ] cTpaHe MEHTOpa, a Ha KojuMa caM ja KoayTop, Hehe Outu
KopuitheHu Kao paioBH KOjU Cy TIPOUCTEKIIN U3 MOj€ JOKTOPCKE TUCEpTAIH]e.

VY beorpany,

31. 08. 2026.

Musnomr Unuh

MacTep XeMuuap

CTYICHT JOKTOPCKUX CTYy/IHja

Yuuep3utet y beorpany — Xemujcku ¢axkynrer
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