
HayqHOM BeJiy 

HHCTIITYTa 3a MYJlTHJJ:HCU;HnJlHHapHa HCTpamHBalha 

YHHBep3HTeTa y IieorpaJJ:Y 

OJJ:JIYKOM HayqHor Bella liIHCTH1)'Ta 3a MYJITHJJ:HCU;HnJIHHapHa HCTpaIKHBalba 

YHHBep3HTeTa Y EeorpaJJ:Y, JJ:OHeTOj Ha ceJJ:HHIUI oJJ:pIKaHoj 28. 10. 2015. roJJ:HHe, 

HMeHOBaHH CMO 3a QJIaHOBe KOMHcBje 3a O[(eHY HcnYlbeHocTH YCJIOBa JJ:P MapHje 

BHJJ:OBHll, HC1paJKHBaqa-CapaJJ:HHKa OBOr HHCTHTYTa, 3a H360p Y HayqHo 3Balbe HayqHH 

capaJJ:HHK. 

Ha OCHOBY aHarrH3e HaYQHOHCTpaJKHBaqKOr paJJ:a KaHJJ:H,n:aTa H YBH,n:a Y 

0pHJIOIKeHY ,n:oKYMeHTa[(Hjy JJ:P MapHje BH,n:OBHll, no,n:HOCHMO HaYQHOM BellY CJIe,n:ellH 

II3BEIIITAJ 

1. buozpmpCKu noi)au,u: 

MapHja C. BHJJ:OBHll poljeHa je Y Eeorpa,n:y, 20. jaHyapa 1981. rOJJ:HHe. OCHOBHY 

lIIKOJIY H IIery 6eorpa,n:cKY rHMHa3Hjy 3aBpIIIHJIa je Y EeorpaJJ:Y. ,l(HOJIOMHparra je 2008. 

rOJJ:HHe Ha Xe~1HjcKoM <j>aKYJITeTY YHHBep3HTeTa Y Eeorpa,n:y, o,n:ceK EHoxeMHja ca 

npOCeQHOM O[(eHOM 9.21 Y TOKY cTy,n:Hja H O[(eHOM 10 Ha JJ:HnJIOMCKOM HcnHry. 

,l(oKTopcKe cry,n:Hje Ha KaTC,n:pH 3a 6HoxeMHjy XeMHjcKor <j>aKYJITCTa ynHcarra je 2008. 

rOJJ:HHe no,n: MeHTOpcTBOM .n:p COlbe BeJbOBHll JOBaHoBHll H npo<j>. ,n:p Jby6e MaHJJ:Hll. 

Y nepHo,n:y o,n: 2008. ,n:o 2010. ro,n:HHe, nOQeTKOM JJ:OKTOPCKHX cTy,n:HjaM, 6HJIa je 

CTHneH,n:HCTa MHHHcTapcTBa HaYKe Peny6JIHKe Cp6Hje. <De6pyapa 2010. ro,n:HHe 

3anOCJIeHa je Ha liIHCTHTYTY 3a MYJITHJJ:HC[(HnJIHHapHa HCTpaJKHBalba YHHBep3HTeTa y 

Eeorpa,n:y, Ha o,n:ceKy HaYKa 0 IKHBHM CHCTeMHMa. CenTCM6pa 2010. ro,n:HHe H3a6paHaje 

y 3Balbe HCTpaJKHBaQ-Capa,n:HHK. ,l(OKTOPCKY JJ:HcepTa[(Hjy no,n: Ha3HBOM: 

"AHTHoKcH,n:aTHBHH MeTa6oJIH3aM 6eJIor H 3eJIeHOr TKHBa JIHCTOBa naHaIIIHpaHe 

MYIIIKaTJIe (Pelargonium zonale) H TaMjaHHKe (Plectranthus coleoides) - YTl'I[(aj 3paQelba 

H3 BHJJ:JbHBe H YB~E 06JIaCTH" o,n:6paHHJIa je 29. cenTeM6pa 2015. ro,n:HHe. Y nepHo,n:y 
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O,n: 2010. ,n:o 2011. ro,n:HHe 6Hna je aHra)J<OBaHa Ha Ha[(MOHMHOM HaYl.JHO­

HCT'pa)l(MBaL[KOM rrpojeKTY 6p. OM 143020: "Peryna[(Hja aHTMOKCM,n:aTHBHor 

MeTa60nM3Ma 6MJbaKa Y TOKy pacTefha, MHcpeK[(Hje rraTOreHMMa H ,n:enOBafha a6MOTMl.JKOr 

cTpeca: MexaHM3MH TpaHcrropTa, cMflmnM3a[(Mje H OTIIOPHOCTH". TpeHymo (o,n: 2011. r.) 

je 	 aHra)l(OBaHa Ha Ha[(HOHaJIHOM rrpojeKTY 6p. HHH 43010: "Mo,n:HcpHKa[(Mja 

aHTHOKCH,n:aTMBHor MeTa60nH3Ma 6HJbaKa ca [(MJbeM rroBenafha TOnepaH[(Mje Ha 

a6HoTcKM cT'pec MM,n:eHTHcpHKa[(Mja HOBHX 6MOMap:Kepa ca rrpMMeHoM y peMe,n:Hja[(HjM H 

MOHMTOPMHry ,n:erpa,n:HpaHHX cTaHHlIITa" ca ,n:eceT MeCe[(H ro,n:MlIIfhe, a Ha rrpojeKTY 6p. 

OM 	173045: "PH6e Kao 6HoMH,n:MKaTOpM CTafha KBaJIMTeTa oTBopeHMx Bo,n:a Cp6Mje" ca 

,n:Ba MeCe[(a ro,n:HlIIfhe. Y rrepMo,n:y o,n: 2011. ,n:o 2014. ro,n:MHe 6MJIa je aHra)l(OBaHa Ha ,n:Ba 

rrpojeKTa cpMHaHcMpaHa o,n: cT'paHe <PoH,n:a rpa,n:cKor ceKpeTepMjaTa 3a 3alIITMTY )l(HBOTHe 

Cpe,n:HHe rpa,n:a ])eorpa,n:a: "McrrMTHBaae YTH[(aja (6HJbHMX) 6HocpMnTepa y 30HaMa 

BenHKor 3araljeIha Ha TepMTOpHjM rpa,n:a ])eorpa,n:a" H "IIpHMeHa 6HoHH,n:MKaTOpa 

OKCM,n:aTMBHor cTpeca KO,n: 6HJbaKa y rrpO[(eHM eKOTOKCMKonOlliKor pH3MKa y 30HaMa 

BHCOKor 3araljeaa Ha TepHTopMjH rpa,n:a ])eorpa,n:a". 

Y TOKy 2013. r. @e6pyap) Yl.JeCTBOBanaje Ha ceMHHapy rro,n: Ha3HBOM: "Training 

School on Phytochemical Analysis" y opraHH3a[(HjH ApHcToTen YHHBep3MTeTa y 

ConYHY, Kao H Ha ceMMHapMMa ,,Integration ofchromatographic data" H "The selection 

of the "right" column" y opraHM3a[(MjM "Cluster" ,n:.o.o., ])eorpa,n:. TOKOM Maja 2015 r. 

rrpHcycTBoBMa je KypCy "lllKona npomeoMuKe - TeopujcKu u npaKmUttllU OC1l06U", 

o,n:p)KaHoj Ha XeMMjcKoM <jJaKYnTeTY y])eorpa,n:y. 

AKryenHe 06nacTM HCTpalKMBaIha MapMje BM,n:OBMn cy MeTa60nM3aM <jJeHonHMx 

je,n:HaeIha H anTHOKCH,n:anaTa y O,n:HOcy Ha <jJOTocHHTeTcKY aKTMBHOCT y rraHalIIHpaHHM 

6HJbKaMa. 

KaH,n:H,n:aTKHaa rOBopH, l.JMTa H rrHllie eHrneCKM H <jJpanu:ycKHje3HK. 

2. EuoJluozpaqJUja: 

PaLlOB" Y BPXY"CKOM Mel1YHapoLlHoM qaCon"cy (M21 = 8) 

1. 	 Vidovic M., Morina F., Milic S., Albert A., Zechmann B., Tosti T., Winkler J.B. & 

Veljovic Jovanovic S. (2015) Carbon allocation from source to sink leaf tissue in 
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relation to flavonoid biosynthesis in variegated Pelargonium zonale under UV-B 

radiation and high PAR intensity. Plant Physiology & Biochemistry 93, 44-55. 

M21 (IF2014: 2.756, Plant Sciences 44/200). 

2. 	 Vidovic M., Morina F., Milic S., Zechmann B., Albert A., Winkler lB., Veljovic 

Jovanovic S. (2014) UV-Bcomponent of sunlight stimulates photosynthesis and 

flavonoid accumulation in variegated Plectranthus coleoides leaves depending on 

background light. Plant, Cell & Environment 38, 968-979. M21 (IF2014: 6.960, 

Plant Sciences 7/200). 

3. 	 Comont D., Martinez Abaigar J., Albert A., Aphalo P., Causton D.R., Figueroa 

F.L., Gaberscik A., Lorens L, Hauser M.T., Jansen M.A., Kardefelt M., de la Coba 

Luque P, Neubert S., Nufiez-Olivera E., Olsen J., Robson M., Schreiner M., 

Sommaruga R., Strid A., Torre S., Turunen M., Veljovic Jovanovic S., Verdaguer 

D., Vidovic M., Wagner J., Winkler J.B., Zipoli G., Gwynn-Jones D. (2012) UV­

responses of Lolium perenne raised along a latitudinal gradient across Europe: A 

filtration study. Physiologia Plantarum 145, 604-618. M21 (IF2012: 3.656, Plant 

Sciences 24/197). 

4. 	 Morina F., Jovanovic Lj., Mojovic M., Vidovic M., Pankovic D., Veljovic 

Jovanovic S. (2010) Zinc-induced oxidative stress in Verbascum thapsus is caused 

by an accumulation of reactive oxygen species and quinhydrone in the cell walL 

Physiologia Plantarum 140,209-224. M21 (IF2012 : 3.656, Plant Sciences 24/197). 

PaAoBH Y 'IaCODHCY Mel}YHapoAHor 3Ha'Iaja (M23 =3) 

1. 	 Morina F., Jovanovic Lj., Vidovic M., Sufujevic D., Tripkovic D., Milic S., 

Sreckovie. T., Veljovic Jovanovic S. (2013) Antioxidative status and acclimatization 

capacity of bamboo - potential use for air quality improvement in urban areas. 

Fresenius Environmental Bulletin 22, 1763-1769. M23 (IF2012: 0.641, 

Environmental Sciences 184/210). 
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CaonmTelba Ha cleynoBoMa MeIiYHapO}!HOr 3HaQaja, mTaMnaHa leao 03BOnO (M34 

1. 	 Vidovic M., Morina F., Mili6 S., Albert A., Zechmann B., Tosti T., Winkler J.B. & 

Veljovi6 Jovanovi6, S. (2015) High PAR and UV::B radiation-induced differential 

responses in green and white leaf sectors of Pelargonium zonale in relation to 

sugar, antioxidative and phenolic metabolisr,r:. 2nd International Conference on 

Plant Biology 21st Symposium of the Serbian Plant Society, 17-20 June 2015. 

Petnica, Serbia. In: Book of abstracts, pp. 154. ISBN 978-86-912591-3-6. 

2. 	Zivanovi6 B., Sedlarevi6 A., Mili6 S., Vidovi6 M., Morina F. & Veljovi6 Jovanovi6 

S. (2015) Influence of UV radiation on the content of secondary metabolites in 

tomato grown in different environmental conditions. 2nd International Conference 

on Plant Biology 21 st Symposium of the Serbian Plant Society, 17-20 June 2015. 

Petnica, Serbia. In: Book ofabstracts, pp. 186. ISBN 978-86-912591-3-6. 

3. 	 Levie S., Vidovic M., Cosic M., Veljovi6 Jovanovic S. & Prokic Lj. (2015) Fourier 

transform-infrared studies on the chemical characteristics of leaf surface of 

variegated Pelargonium zonale in drought conditions. 2nd International Conference 

on Plant Biology 21 st Symposium of the Serbian Plant Society, 17-20 June 2015. 

Petnica, Serbia. In: Book of abstracts, pp. 169. ISBN 978-86-912591-3-6. 

4. 	 Milic S., Kolar.z P., Vidovic M., Jovanovi6 Lj., Morina F., Veljovic Jovanovi6 S. 

(2014) Effects of covering materials differing in UV-transparency on the nutritional 

value of tomato grown in high tunnels. The final network conference of COST­

Action FA0906 - UV4Growth, Bled, Slovenija, 30.03-02.04. 2014. In: Abstracts 

book of the final network conference of COST-Action F A0906 - UV 4Growth, pp. 

60. ISBN 978-961-6822-21-3. 

5. 	 Vidovic M., Mili6 S., Zechmann Z., Albelt A., Winkler lB., Veljovic Jovanovic S. 

(2014) UV-B radiation alters interactions between photosynthesis and secondary 

metabolism in variegated Plectranthus co leo ides. The final network conference of 

COST-Action FA0906 - UV4Growth, Bled, Slovenija, 30.03-02.04. 2014. In: 

Abstracts book of the final network conference of COST-Action FA0906 ­

UV4Growth, pp. 56. ISBN 978-961-6822-21-3. 
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6. 	 Vidovic M., Morina F., Milic S., Winkler J.B., Albert A., Veljovic Jovanovic S. 

(2013) Combined effect of UV-B irradiation with high or low light on 

photosynthesis in variegated plant species. 1 st International Conference on Plant 

Biology, 20th Symposium of the Serbian Plant Society, 04-07. 07. 2013. Subotica, 

Serbia. In: Programme and Abstracts book pp. 41. 

7. 	 Zivanovic B., Vidovic M., Milic S., Morina F., Veljovic Jovanovic S. (2013) 

Changes in root morphology ofPisum sativum plants grown in different media - the 

role of cell wall peroxidases. 1st International Conference on Plant Biology 20th 

Symposium of the Serbian Plant Society, 04-07. 07. 2013. Subotica, Serbia. In: 

Programme and Abstracts book pp. 32. 

8. 	 Milic S., Morina F., Vidovic M., Zivanovic B., Veljovic Jovanovic S. (2013) 

Variation in the epidermal flavonoid content and antioxidative activity in the leaves. 

1st International Conference on Plant Biology 20th Symposium of the Serbian Plant 

Society, 4.-7. July 2013. Subotica, Serbia. In: Programme and Abstracts book pp. 

138. 

9. 	 Prokic Lj., Morina F., Vidovic M., Pankovic D., Veljovic Jovanovic S. (2013) 

Proposed mechanism for drought acclimation in two Verbascum thapsus L. 

population differing in metal tolerance. 1st International Conference on Plant 

Biology 20th Symposium of the Serbian Plant Society, 04-07. 07. 2013. Subotica, 

Serbia. In: Programme and Abstracts book pp. 119. 

10. Morina F., Prokic Lj., Vidovic M., Veljovi6 Jovanovic S. (2013) Differential zinc 

and copper tolerance of mullein popUlations from metal-contaminated and 

uncontaminated areas the role ofROS mediated ABA signalling. 1st International 

Conference on Plant Biology 20th Symposium of the Serbian Plant Society, 04-07. 

07.2013. Subotica, Serbia. In: Programme and Abstracts book pp. 133. 

11. 	 Morina F., Vidovic M., Milic S., Zivanovi6 B., Veljovic Jovanovic S. (2013) 

Induction of specific flavonoids in bamboo and linden leaves in response to sunlight 

and UV radiation. UV4growth, COST-Action FA0906, 2nd Annual Network 

Meeting, Mikulov, Czech Republic, 14-16. 04. 2013. In: Abstracts of the 2nd 

Network Meeting of Cost Action FA0906 (UV4growth) pp. 39. ISBN 978-80­

904351-7-9. 
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12. 	Vidovic M., Winkler J.B., Albert A., Morina F., Milic S., Veljovic Jovanovic S. 

Different intra-organ antioxidant defence strategies towards UV-B irradiation in 

white and green leaf parts of variegated Pelargonium zonale and Plectranthus 

coleoides. UV4growth, COST Action FA0906, Plant responses to ultraviolet 

radiation- roles of antioxidants and pro-oxidants, Copenhagen, Denmark 2.-3. Feb 

2012. In: Abstracts book of UV4growth, COST Action FA0906 conference: Plant 

responses to ultraviolet radiation- roles of antioxidants and pro-oxidants talk, pp. 

14. 

13. Vidovic M., Morina F., Kukavica B., Masi A., Veljovic Jovanovic S .. (2011) 

Auxin-mediated changes in extracellular glutathione and ascorbate metabolism in 

pea roots- regulation of root elongation by apoplastic redox status. 3rd Sulphyton 

Meeting on Plant Sulphur Research, 29.09-01.10. 2011. University of Padova­

Campus of Co neglia no, Italy. In: Abstracts book pp. 68. 

14. Prokic Lj., Morina F., Vidovic M., Veljovic-Jovanovic S., Pankovic D. (2011) 

Effect of drought on ABA and ascorbate metabolism in Verbascum plants. 

Conference Molecular Basis of Plant Stress, 21-23. 09. 2011. Varna, Bulgaria. In: 

Abstracts book as P-42. 

15. Veljovi6 Jovanovic S., Morina F., Vidovic M., Navari-Izzo F., Kukavica B .. (2011) 

A role of the late embryogenesis abundant (LEA) proteins in preservation citrate 

synthase and polyphenol oxidase during drought in leaf of Ramonda serbica Pane. 

& Petrov" Conference Molecular Basis of Plant Stress, 21-23. 09. 2011. Varna, 

Bulgaria. In: Abstracts book as P-24. 

16. Vidovic 	M., Morina F., Kolari P., Veljovi6-Jovanovic S. (2011) Antioxidative 

metabolism in white and green leaf parts of himeric pelargonium under high light 

and UV -B stress. 10th International Conference on Reactive Oxygen and Nitrogen 

Species in Plants, 05-08. 07. 2011. Budapest, Hungary. In: Abstracts book pp.l28. 

17. Morina F., Veljovic-Jovanovi6 S., Vidovic 	M., Mojovic M. (2011) Ascorbate· 

biosynthesis induced in response to zinc accumulation in Verbascum thapsus L. ­

The role of mitochondrial metabolism. 10th International Conference· on Reactive 

Oxygen and Nitrogen Species in Plants, 05-08. 07. 2011. Budapest, Hungary. In: 

Abstracts book pp.184. 
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18. Vidovic M., Morina F., Mojovic M., Kukavica B., Veljovic Jovanovic S. (2010) 

Inhibitory effect of IAA on root growth is accompanied by changes in antioxidative 

enzymes in root apoplast: Cu/Zn SOD increase activity while peroxidase shows 

similarities in their isoenzyme patterns. 20th International Conference on Plant 

Growth Substances, 28.06-02-07. 2010. Tarragona, Spain. In: Abstracts book 

pp.113. 

19. Morina F., Vidovic M., Jovanovic Lj., Veljovic Jovanovic S. (2010) NADH- and 

IAA-oxidase function of class III peroxidase: The role in metal toxicity and 

tolerance. 20th International Conference on Plant Growth Substances, 28.06-02.07. 

2010. Tarragona, Spain. In: Abstracts book pp. 123. 

20. Vidovic M. & Veljovic Jovanovic S. (2009) Ascorbate-glutathione cycle in white 

and green leaf parts of chimeric geranium. 18th Symposium of the Serbian Society 

for Plant Physiology, 25-27. May 2009. Vrsac, Serbia. In: Programme and 

Abstracts book pp. 8. 

0'1l6paIheHa llOKTopCKa llHcepTaUHja (M71 = 6) 

BH,n:OBHO M. (2015) AHTHoKcH,n:aTHBHH MeTa60JIH3aM 6eJIor H 3eJIeHOr TKHBa JIHCTOBa 

IIaHallIHpaHe MYIIIKaTJIe (Pelargonium zonale) H TaMjaHHKe (Pie ctranth us 

co leo ides) - YTHuaj 3paqelba H3 BH,n:JbHBe H YB-E 06JIaCTH, XeMHjcKH <PaKYJITeT 

YHHBep3HTeTa y Eeorpa,n:y. 

3. AHaJIH3a HaYQHOr pa,n:a 

HayqHH pa,n: ,n:p MapHje BH,n:OBHO IIOTIIa,n:a IIO,n: 06JIaCT 6HoxeMHje H<pH3HOJIOmje 

6HJbaKa. KaH,n:H,n:aTKHIha je pe3YJITaTe HCTpa:>KHBaIha 06jaBHJIa y IIeT pa,n:oBa y 

MeljYHapo,n:HHM qaCOIIHCHMa H 20 CaOIIIIITeIha Ha MeljYHapo,n:HHM KOH<pepeHUHjaMa. 

ilaHaIIIHpaHe 6HJbHe BpcTe, MYIIIKaTJIa (Pelargonium zonale) H TaMjaHHKa 

(Plectranthus coleoides) cy IIOCJIY:>KHJIe Kao eKcIIepHMeHTaJIHH Mo,n:eJIH y HayqHOM pa,n:y 

,n:p MapHje BH,n:OBHO. 3eJIeHO-6eJIo IIaHaIIIHpaHH JIHCT IIpe,n:cTaBJba o,n:JIHqaH Mo,n:eJI 

CHCTeM 3a IIpoyqaBaIhe YTHu~a <pOTocHHTe3e Ha aHTHOKCH,n:aTHBHH H MeTa60JIH3aM 
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<jJeHOJIHMX je)1,MIheIha, KaO M 3a MCTpmKMBaIhe MeTa60JIMqKMX MHTepaKlJ,Mja M3Meljy 

aYTOTpO<jJHOr M XeTepOTpO<jJHOr TKMBa yHYTap MCTor JIMCTa. 

I10qeTHM npe)1,MeT MCTpmKMBaIha )1,p MapMje BM)1,OBMn 6MO je O)1,peljMBaIhe 

KOHCTMTYTMBHMX KOMnOHeHaTa aHTMOKCM)1,aTMBHOr CMCTeMa M IhMXOBe YHYTapneJIMjcKe 

)1,MC'I'pM6YlJ,Mje Y <jJOTOCMHTeTCKM aKTMBHOM M <jJOTOCMHTeTCKM HeaKTMBHOM TKMBY 

JIMCTOBa naHaUIMpaHMX BPCTa. ,l.(06MjeHM pe3YJITaTM YKa3yjy )1,a ce KO)1, 6MJbaKa P. zonale, 

rajeHMx npM OnTMMaJIHMM CBeTJIOCHMM YCJIOBMMa, 6eJIo TKMBO JIMCTOBa BMIIIe OCJIaIha Ha 

rJIYTaTMOH (GSH), eH3MMe aCKop6aT-rJIYTaTMOHCKor (Asc-GSH) lJ,MKJIyca M Cu/Zn M Mn 

cynepOKCM)1,-)1,MCMYTa3e, )1,OK cy y 3eJIeHOM TKMBy ca)1,p)l{aj Asc, aKTMBHOCTM KaTaJIa3e 

(CAT) M TMJIaKOM)1,He aCKop6aT-nepOKCM)1,a3e (APX) )1,OMMHaHTHM. 

nOMon 'I'paHCMMCMOHe eJIeKTpOHCKe 

MMKpocKonMje, nOKa3aHO je )1,a je Asc 3acTynJbeHMjM y lJ,MTOCOJIY Me30<jJMJIHMX neJIMja 

6eJIor TKMBa, y O)1,HOCY Ha 3eJIeHO, IIITO 3aje)1,HO ca nOBenaI-beM aKTMBHOCTM lJ,MTOCOJIHe 

APX M 1,4-raJIaKToJIaKToH-)1,exM)1,poreHa3e YKa3yje Ha 3HaQajHY yJIory Asc y 

O)1,p)l{aBaIhY pe)1,OKC XOMeOCTa3e y OBOM neJIMjcKoM o,n:eJbKy. TOKoM cTMMYJIalJ,Mje 

MeJIepOBe peaKlJ,Mje y 6MJbaKaMa P. zonale, O)1,roBOp eH3MMCKMX KOMnOHeHaTa Asc-GSH 

lJ,MKJIyca 6eJIor TKMBa je 6MO M3pmKeHMjM y O)1,HOCY Ha 3eneHO, IIITO YKa3yje Ha )1,06py 

a)1,anTMpaHocT 6eJIor TKMBa npoTMB OKCM)1,aTMBHOr cTpeca. AKTyeJIHa TeopMja 

pe'I'porpa)1,HOr CMrHaJIMHra M3 xJIoponJIacTa M MeljyneJIMjcKa pe)1,OKC KOMYHMKalJ,Mja 

MOrJIa 6M )1,a MMa lJ,eH'I'paJIHy yJIory y O)1,rOBopy 6eJIor TKMBa JIMCTOBa M3JIO)l{eHMX 

nOBMIIIeHOM MHTeH3MTeTY CBeTJIOCTM M TpeTMaHY napaKBaToM. 

3HaQajaH )1,eo pa)1,a KaH)1,M)1,aTKMIhe ce O)1,HOCM M Ha McnMTMBaIhe CnelJ,M<jJMQHMX 

YTMlJ,aja aM6MjeHTaJIHMX )1,03a YB-E 3paQeI-ba (0.90 W m-
2
) M BMCOKor MHTeH3MTeTa 

2
<jJOTocMHTeTcKM aKTMBHor 3paQeI-ba (PAR, 400-700 nm; 1350 J..lmol m- S-l) Ha 

<jJOTocMHTeTcKY aKTMBHOCT, Kao M Ha aHTMOKCM)1,aTMBHM M MeTa60JIM3aM <jJeHOJIHMX 

je)1,MIheIha naHalliMpaHMx JIMCTOBa P. coleoides M P. zonale 6MJbaKa. I103HaTo je )1,a 

O)1,roBOP 6MJbaKa Ha YB-E 3paQeIhe 3aBMCM 0)1, O)1,HOCa YB-E: YB-A: PAR, aJIM M 0)1, 

MHTeH3MTeTa M cneKTpaJIHMX KapaKTepMCTMKa CBMX KOMnOHeHTM 3paQeIha. KaKo 6M ce 

M36erJIM YCJIOBM KOjM He O)1,rOBapajy npMpO)1,HMM, eKcnepMMeHTM CYM3BoljeHM y 

CMMYJIaTOpMMa CYHQeBOr 3paQeI-ba y MMHxeHY, no)1, KOHTpOJIMCaHMM YCJIOBMMa. 

I1oKa3aHO je )1,a e<jJeKaT YB-E 3paQeIha Ha <jJOTOCMHTe3Y M MeTa60JIM3aM <jJeHOJIHMX 
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je,lI;IUbelha 3aBHCH O,l.( 6HJbHe BpCTe, aJIH H O,l.( HHTeH3HTeTa rr03a,l.(HHCKOr PAR-a, ITo rrpBH 

rryr, KO,l.( 6HJbaKa P. coleoides, je rrOK838HO ,l.(8 YB-B 3palJelhe CTHMYJIHIIIe 6p3HHY 

aCHMHJIaIJ.Hje CO2 H rrOBenaB8 rrpOBO,l.(JbHBOCT CTOMa. MeljyrHM, KO,l.( 6HJb8K8 P. zonale, 

YB-B 3p8lJelhe HHje yrHIJ.aJIO H8 CPOTOCHHTe3Y, Ben je rrpeKO 1peXaJI03HOr CHrH8J1HOr 

rryr8 H383B8no ,l.(erp8,l.(8IJ.Hjy CKp068 H C8X8p03e, H CTHMYJIHCaJIO 1p8HcrropT yrJbeHHX 

XH,l.(P8Ta H3 3eneHor y 6eno TKHBO. K8KO je y 06e HcrrHTHB8He 6HJbHe BpCTe YB-B 

3p8lJelhe ,l.(OBeJIO ,l.(0 rroj8lJ8He 8KyMymiIJ.Hje rJIHK03H,l.(8 XH,l.(POKCHIJ.HH8MHqHHX KHCeJIHH8 

H cpn8BOHOH,l.(a (38je,l.(HMO C8 8HTOIJ.Hj8HHM8), H TO yrn8BHoM y 6enOM TKHBy JIHCTOB8, 

rrpe,l.(JIOiKeH8 cy ,l.(B8 p83nHlJHTa MeX8HH3M8 KOj8 KOMrreH3yjy He,l.(OCT8T8K CPOTOCHHTe3e H 

rrOJ8qaHe 8H860nHQKe 38XTeBe y OBOM TKHBy. Pe3YJITaTH pa,l.(a K8H,l.(H,l.(8TKHlhe cy 

rrOK83aJIH ,l.(a YB-B 3p8lJelhe HM8 H rr03HTHB8H CHHeprHCTHQKH ecpeK8T ca BHCOKHM 

HHTeTH3HTeTOM PAR-8 H8 8HTHOKCH,l.(8THBHH MeT860nH38M (8KYMYJI8IJ.Hj8 

cpeHHnrrporr8HOH,l.(8 H CPJI8BOHOH,l.(8 C8 orfo-,l.(HXH,l.(POKcH-cyrrCTHTYHC8HHM B rrpCTeHOM, 

8CKOp68T8 H rrop8CT 8KTHBHOCTH APX H CAT) HCKJbYQHBO Y 3eJIeHOM TKHBy nHCTOBa 

MYIIIK8TJIe. 

Pe3YJITaTH pa.n8 KaH,l.(H,l.(8TKHlhe ,l.(OrrpHHOce pa3YMeBalhY MeX8HH3M8 

rrOBe38HOCTH CPOTOCHHTeCKe aKTHBHOCTH H 6HocHHTe3e cpn8BoHOH,l.(a, H TO Y ycnoBHM8 

rrOBHIIIeHor HHTeH3HTeTa PAR-8 H aM6HjeHT8J1HHX ,l.(03a YB-B 3paQelh8. CeM 

cpYH,l.(aMeHT8JIHOr 3HaQaj8, pe3YJITaTH H8yqHor pa,l.(a ,l.(P MapHje BH,l.(OBHn MOry HMaTH 

rrpaKTHlJHH 3HaQaj 38 rrOJbOrrpHBpe,l.(y, rrpexpaM6eHY HH,l.(YCTPHjy H cpapMaKOJIOrHjy. 

TOKOM rrOCne,l.(lhe ,l.(eIJ.eHHje rrOK838HO je ,l.(a 6HJbKe Koje cy rajeHe y CrrOJbaIIIHoj Cpe,l.(HHH, 

rro,l.( rrpHpO,l.(HHM YB-B ,l.(03aMa HM8jy MHoro BHIIIy HyrPHTHBHY H cpapM8KonOIIIKY 

Bpe,l.(HOCT O,l.( 6HJbaKa Koje cy rajeHe y CTaKJIeHHIJ.HM H rrn8CTeHHIJ.HM8 KOjH He 

rrporrYIIITajy YB-B 3p8Qelhe. ITOj8Q8H8 HH).(yKI1.HJ8 ceKYH.ll:8pHHX MeTa60nHTa 

(cpn8BOHOH,l.(H, cpeHHJIrrpOrr8HOH,l.(H, TeprreHOH,l.(H) H aHTHOKCH,l.(aHaTa (BHTaMHH 0;, 

BHTaMHH E, rnYTaTHOH) rrOBenaBa OTrropHOCT 6HJb8K8 H Ha ,l.(pyre, rrpHMapHO IIITeTHe, 

yrHIJ.aje CrrOJbHe Cpe,l.(HHe, rrorryr cyIIIe, HHcpeKIJ.Hje rraTOreHHMa H BHCOKHX 

TeMrrep8Typa. OBa YHaKpCHa TonepaHIJ.Hj8, OTrropHOCT Ha BHIIIe a6HOTHQKHXH 

6HOTHQKHX cpaKTopa, Koja ce p83BHja KO,l.( 6HJbaKa H3n8raHHX YB-B 3paQelhY TaKoge 

MOiKe ,l.(a HMa 3HalJaj y rrOJbOrrpHBpe,l.(H. 
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I1oce6aH ,L(eo pa,L(a,L(p MapHje BH,L(OBHn O,L(HOCH ce Ha OnTHMH3aUHjy H KpeHpaFbe 

aWUIHHqKHX MeTO,L(a 3a npaneFbe pe,L(OKC aKTHBHOCTH y neJIHjaMa, ca UU,lbeM ,L(a ce 

H36erHY HJIH YMaH::.e MorynH apre<paKTH. Y TOM CMHCJIY OllTHMH30BaHH cy YCJIOBH 

eKC'IpaKUHje H ycnOCTaBJbeHe cy XpOMaTOrpa<pCKe MeTO,L(e (HPLC) 3a TaqHO 

O,L(pe~HBaFbe KOHueHTpaUHja Asc H BHIlIe KJIaCa <peHOJIHHX je,L(HH::.eFba npHCYTHHX KO,L( 

nOMeHYTHX 6HJbHHX BpCTa. 

KBaJIHTeT H Bpe,L(HOCT nayqHoHC'IpaJKHBaqKOr pa,L(a,L(p MapHje BH,L(OBHn cyMapHo 

cy npHKa3aHH y Ta6eJIH 1. 

Ta6eJIa 1. I1PHKa3 BpCTe H KBaHTH<pHKa[(Hje OCTBapeHHX naYQHOHCTpaJKHBaqKHX pe3yJITaTa 

PMOBH Y nayqHOM PM y BPXYHCKOM M21 8 4 32 

qaCOmlcy Me~YHapO,L(nOM 

Me~Yllapo)J.HHx qaCOnHCY 

3Haqaja, M20 PM Y Me~YHapO)J.nOM M23 3 1 3 

qaCOIIHcy 

36oPHH[(H CaonmTeIbe ca M34 0.5 20 10 

Me~YHapo)J.HHx Me~YHapo)J.1I0rcKyna 

HaYQHHX cKynoBa, lllTaMnano Y H3BO)J.Y 

M30 

O)J.6paIbeHa M71 6 1 6 

)J.OJ(TOpCKa 

)J.HcepTa[(Hj a 

YKynHO: 51 (npomICaIlH MHHHMyM 16) 

YKynaH H«l> 17,669. 
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HcnYFheHOCT KBaHTMTaTMBHMX 3axreBa 3a M360p Y 3Balbe HayqHM Capa,n:HMK ,n:p 


MapMje BM,n:OBMn 3a 06JIaCT npMpO,n:HO-MaTeMaTMqKMX MMe,n:M[(MHCKMX HaYKa, npeMa 


llpaBMJIHMKY 0 nOCTYnKY H HaqMHY Bpe,n:HOBaFha, M KBaHTMTaTMBHOM MCKa3MBaFhY 


HayqHoMcTproKMBaqKMX pe3YJITaTa MC1pa)J(MBaqa (CJI. rJIaCHMK, 6p 38, 14. 04. 2008) 


npOKa3aHa je YTa6eJIM 2. 


Ta6e.JIa 2. OCTBapeHe Bpe)J,HOCTH Koe<pHUHjeHaTa M 

MIO+M20+M31+M32+M33+M41+M42e. 10 
 45 


Mll+M12+M21+M22+M23+M24e 
 35 


yKyUHO 


5 


16 
 51 


M33+M41+M42+M51> 

Mll+M12+M21+M22+M23+M24 
28 


+M31+M32+ M41+M42 > 

yKynHo 48 


Ml 0+M20+M31 +M32+M33+M41 +M 42 

50 


+M51> 

Mll+M12+M21+M22+M23 
35 


+M24+M31+M32> 

yKynHo 65 
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5. KBaJIHTaTHBHH rrOKa3aTeJbH HayqHOHCTpaiKHBaqKOr palla 

5.1. IIOI\:a3aTeJbH ycrrexa y HayqHOM pallY 

JW 	 MapMja BMJlOBMn je 6MJIa qJIaH HayqHO-OpraHM3au,MoHor oJl60pa JWyre 

rOJlMmfbe KOHtPepeHu,Mje "COST-Action FA0906-UV4growth" Y MMKYJIOBY Y lJemKoj 

Perry6JIMu,M,0,11,plKaHe 14-16. arrpJIa 2013. r. 

KaHJlMJlaTKMfba je 0.11. rrOqeTKa rrOCJIeJlMrrJIOMCKMX cTYJlMja 60paBMJIa je BMme 

rryra Ha McrpalKMBaqKOM paJlY Y MHocrpaHcTBY. rOJlMHe 2008. 60paBMJIa je Ha 

rpoMeCeqHOM ycaBpmaBafbY Ha I10JbOrrpMBpeJlHOM tPaKYJITeTY YHMBep3MTeTa Y I1aJlOBM, 

HTaJIMja TOKoM arrpMJIa 2011. r. M Maja 2012. r. 60paBMJIa je Y "Helmholtz Zentrum 

MUnchen", HeMaqKa (y OKBHPY rrpojeKTa: 'COST' AKu,Hje FA0906: "UV-B radiation: A 
specific regulator ofplant growth andfood quality in a changing climate (UV4growth)". 
TOKoM jYHa 2012. r. 60paBHJIa Ha ycaBpmaBafbY Ha HHCTHTYTY 3a HaYKe 0 6MJbKaMa Y 

OKBHPY Karl-Franzens YHHBep3HTeTa Y rpau,y, AycTpHja. 

5.2. KBaJIHTeT HayqHHX paJlOBa-quTupaHocT 

PaJlOBM Y KojHMa je JlP MapHja BHJlOBHn KoaYTop u,HTHpaHH cY 23 rrYTa (6e3 

ayrou,HTaTa) Y HayqHHM qaCOrrHCHMa ca lSI JIMCTe (H3BOP: Web ofKnowledge): 

PaJl: "Comont D., Martinez Abaigar J., Albert A., ... Vidovic M., et al. (2012) 
Physiologia Plantarum 145, 604-618" u,HTHpaHje 5 rryra H TO y: 

1. 	 Bornman, J.F., Barnes, P.W., Robinson, S.A., Ballare, C.L., Flint, S.D., & Caldwell, M.M. (2015). 
Solar ultraviolet radiation and ozone depletion-driven climate change: effects on terrestrial 
ecosystems. Photochemical & Photobiological Sciences, 14(1), 88-107. 

2. 	 Rechner, 0., & Poehling, H.M. (2014). UV exposure induces resistance against herbivorous insects in 
broccoli. J. Plant Dis. Protect., 121,125-132. 

3. 	 Comont, D., Winters, A., Gomez, L. D., McQueen-Mason, S. 1., & Gwynn-Jones, D. (2013). Latitudinal 
variation in ambient UV-B radiation is an important determinant of Lolium perenne forage production, 
quality, and digestibility. Journal o/Experimental Botany, 64(8), 2193-2204. 

4. 	 Hideg, E., Jansen, M. A., & Strid, A. (2013). UV-B exposure, ROS, and stress: inseparable companions 
or loosely linked associates? Trends in Plant Science, 18(2), 107-115. 

5. 	 Jansen, M.A., & Bornman, 1.F. (2012). UV-B radiation: from generic stressor to specific 
regulator. Physiologia Plantarum, 145(4), 501-504. 

PaJl: "Morina F, Jovanovic Lj., Mojovic M, Vidovic M., et al. (2010) Physiologia 
Plantarum 140: 209-224" u,HTHpaHje 18 rryTa M TO y: 

1. 	 Manzetti, S. & van der Spoe!, D. (2015) Impact of sludge deposition on biodiversity. Ecotoxicology 
DOl 1O.1007/sI0646-015-1530-9. 

2. 	 Anwaar, S.A., Ali, S., Ali, S., Ishaque, W., Farid, M., Farooq, M. A., ... & Sharif, M. (2014). Silicon 
(Si) alleviates cotton (Gossypium hirsutum L.) from zinc (Zn) toxicity stress by limiting Zn uptake and 
oxidative damage. Environmental Science and Pollution Research, 22(5), 3441-3450. 

3. 	 Ramakrishna, B., & Rao, S.S.R (2014). Foliar application of bras sino steroids alleviates adverse effects 
of zinc toxicity in radish (Raphanus sativus L.) plants. Proto plasma, 252(2), 665-677. 

4. 	 Chen, Gao, S., Zhu, P., Liu, Y., Hu, T., & Zhang, J. (2014). Comparative study of metal resistance 
and accumulation oflead and zinc in two poplars. Physiologia Plantarum, 151(4),390-405. 
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5. 	 Islam, F., Yasmeen, T., Ali, Q., Ali, S., Arif, M.S., Hussain, S., & Rizvi, H. (2014). Influence of 
Pseudomonas aeruginosa as PGPR on oxidative stress tolerance in wheat under Zn 
stress. Ecotoxicology and Environmental Safoty, 104,285-293. 

6. 	 Shahid, M., POUlTut, B., Dumat, C., Nadeem, M., Aslam, M., & Pinelli, E. (2014). Heavy-metal­
induced reactive oxygen species: phytotoxicity and physicochemical changes in plants. In Reviews of 
Environmental Contamination and Toxicology Volume 232 (pp. 1-44). Springer International 
Publishing. 

7. 	 Vuletic, M., Hadzi-TaSkovic Sukalovic, V., Markovic, K., Kravic, N., Vucinic, Z., & Maksimovic, V. 
(2014). Differential response of antioxidative systems of maize (Zea mays L.) roots cell walls to 
osmotic and heavy metal stress. Plant Biology, 16(1), 88-96. 

8. 	 Cuypers, A, Remans, T., Weyens, Ni, Colpaert, J., Vassilev, A& Vangronsveld, J. (2013) Soil-plant 
relationships of heavy metals and metalloids. In: Alloway, B.J. (ed) Heavy metals in soils. Springer, 
Dordrecht, pp 161"-193. . . 

9. 	 Ramakrishna, B., & Rao, S.S.R. (2013). 24-Epibrassinolide maintains elevated redox state of AsA and 
GSH in radish (Raphanus sativus L.) seedlings under zinc stress. Acta Physiologiae Plantarum, 35(4), 
1291-1302. 

10. 	 Yuan, N., Wang, Y.H., Li, K.J., Zhao, Y., Hu, X., Mao, L., ... & Zheng, W.J. (2012). Effects of 
exogenous zinc on the cellular zinc distribution and cell cycle ofA549 cells. Bioscience, Biotechnology, 
and Biochemistry, 76(11),2014-2020. 

11. 	 Lin, Y.F., & Aarts, M.G. (2012). 'The molecular mechanism of zinc and cadmium stress response in 
plants. Cellular and Molecular Lifo Sciences, 69(19), 3187-3206. 

12. 	 Oyama, T.M., Saito, M" Yonezawa, T., Okano, Y., & Oyama, Y. (2012). Nanomolar concentrations of 
zinc pyrithione increase cell susceptibility to oxidative stress induced by hydrogen peroxide in rat 
thymocytes. Chemosphere, 87(11), 1316-1322. 

13. 	 Shanmugam, V., Tsednee, M., & Yeh, K. C. (2012). Zinc tolerance induced by iron I reveals the 
importance of glutathione in the cross-homeostasis between zinc and iron in Arabidopsis thaliana. The 
PlantJournal,69(6),1006-1017. 

14. 	 Seth, C. S., Remans, T., Keunen, E., Jozefczak, M., Gielen, H., Opdenakker, K., ... & Cuypers, A. 
(2012). Phytoextraction of toxic metals: a central role for glutathione. Plant, Cell & 
Environment, 35(2), 334-346. 

15. 	 Achary, V.M.M., Patnaik, AR., & Panda, B.B. (2012). Oxidative biomarkers in leaf tissue of barley 
seedlings in response to aluminum stress. Ecotoxicology and Environmental Safety, 75, 16-26. 

16. 	 Sukaiovic, V.H.T., Vuletic, M., Markovic, K., & Vucinic, Z. (2011). Cell wall-associated malate 
dehydrogenase activity from maize roots. Plant Science, 181(4),465-470. 

17. 	 He, J., Qin, J., Long, L., Ma, Y., Li, H., Li, K., ... & Luo, Z.B. (2011). Net cadmium flux and 
accumulation reveal tissueOspecific oxidative stress and detoxification in Populus x 
canescens. Physiologia Plantarum, 143(1),50-63. 

18. 	 Song, A, Li, P., Li, Z., Fan, F., Nikolic, M., & Liang, Y. (2011). The alleviation of zinc toxicity by 
silicon is related to zinc transport and anti oxidative reactions in rice. Plant and Soil, 344(1 -2), 319-333. 

6. 3aKJbyWJaK H npC)]}IOr 

Y 	 CBOM HayqHoMCTpa)l(MBaqKOM pa)J,Y ,l.lp MapMja BM)J,OBMn ce 6aBMJIa 

M3yqaBaFbeM )'TMlI,aja <pOTOCMHTe3e Ha aHTMOKCM)J,aTMBHM M ceKYH)J,apHM MeTa6oJIM3aM 

naHaIIIMpaHMX 6MJbHMX Bpcra. 0Baj O)J,HOC je noce6HO McnMTMBaH no)J, YCJIOBMMa 

nOBMIIIeHOr MHTeH3MTeTa PAR-a M aM6MjeHTaJIHMX )J,03a YB-B 3paqeFba, KaKO Ha 

6MoxeMMjcKoM, TaKO M Ha <pM3MOJIOlliKOM HIiBOY. Iloce6aH 3Haqaj pa,I(a KaH)J,M)J,aTKMFbe 

orJIe)J,a ce M Y O)J,peljMBaFbY )J,MCTpM6YlI,Mje aHTMOKCM)J,aHarn Ha XMCTOJIOlliKOM If 

lI,MTOJIOlliKOM HlfBOY, y3 ynoTpe6y aKTyeJIHMX MeTO)J,a MMYHOll,lfTOXCMMjcKor 

06eJIe>KaBaFba If TpaHCMMCMOHe eJIeKTpOHCKe MMKpocKonMje. C 063MpOM )J,a Pelargonium 

zonale If Plectranthus coleoides )J,O ca)J,a HHCY npoyqaBaflM ca OBor acneKTa, pe3YJITaTH 
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pa,n;a KaH,n;H,n;aTKHa.e cy OpHrHHaJIHH HayqHH ,n;OI1PHHOC. TaKO~e cy 3HaqajHH pe3YJITaTH 

KOjH ce O,n;HOCe Ha YHaI1pe~ea.e MeTO,n;a 3a KapaKTepH3alJ,Hjy aCKop6aTa H <peHOJIHHX 

je,n;Ha.ea.a Kopmnhea.eM HaI1pe,n;HHX TeXHHKa reqHe XpOMaTOrpa<pHje. 

Pe3YJITaTH pa,n;a ,n;p MapHje BH,n;OBHh o6jaBJbeHH cy y 5 qaCOI1HCa Me~YHapo,n;Hor 

3Haqaja (o,n; KOjHX 4 Y BpXyHCKHM MeljYHapo,n;HHM qacoI1HcHMa-M21). YKYI1Ha 

oCTBapeHa Bpe,n;HocT Koe<pHlJ,HjeHTa M je 51, YKYI1aH 11([> je 17,669 H 6.poj lJ,HTaTa je 23 

(6e3 aYTOlJ,HTaTa) IIITO I10Ka3yjy KBaJIHTeT pa,n;a KOjH CTOjH H3a o6jaBJbeliHX pe3ynTaTa 

KaH,n;H,n;aTKHa.e. 

Ha OCHOBY CBHX HaBe,n;eHHX I10,n;aTaKa, aHaJIH3e H OlJ,eHe HayqHOHCTpmKHBaqKe 

,n;enanmcm ,n;p MapHje BH,n;OBHh, qnaHOBH KOMHcHje cMaTpajy ,n;a je KaH,n;H,n;aT CBOjHM 

,n;oca,n;aIIIHlHM pa,n;oM, KojH ce orne,n;a y o6jaBJbeHHM pa,n;OBHMa y HHocrpaHHM H 

,n;oMahHM qaCOmlCHMa H HayqHHM CKYI10BHMa, Kao H 3HaqajHoM aHraiKOBaHlY Ha 

HayqHHM I1pojeKTHMa, HcrryHHJIa CBe YCJIOBe 3a H360p Y 3Balbe HayqHH Capa,1l;HHK H 

npe,1l;JIa~eMO HayqHOM Beliy HHCTHTYTa 3a MYJITH,1l;HCUHnJIHHapHa HCTpa~HBalba 

,1l;a npHXBaTH oBaj H3BelllTaj H ,1l;OHece O,1l;JIYKY 0 rrpe,1l;JIory 3a H3GOp KaH,1l;H,1l;aTa y 

3Balbe HaYQHH Capa,1l;HHK. 

YEeorpa,n;y,23.10.2015. 

h (I1pe,ll;Ce,n;HHK KOMHcHje) 

HayqHH caBeTHHK MHcTH'I)'Ta 3a MYJITH,ll;HClJ,HIIJIHHapHa HCTpIDKHBaa.a, YHHBep3HTeTa y 

Eeorpa,llY 

1f?)5~ 
,n;p <I>HJIHC MopHHa (qJIaH KOMHcHje) 


HayqHH capa,n;HHK MHCTH'I)'Ta 3a MYJITH,ll;HClJ,HIImmapHa HCTpIDKHBaIha, YHHBep3HTeTa y 

Eeorpa,n;y 

YHHBep3HTeTa y Eeorpa,n;y 
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)J;HcpepeHUHjanHH ycnoB­ rrOTpe6HO je .n;a KaH.n;H.n;aT HMa HajMaFbe XX rrOeHa, 

O.n; rrpBOr H360pa y rrpeTXO.n;HO 3BaFbe .n;0 KOjH Tpe6a.n;a rrpHrra.n;ajy Cne.n;enHM KaTeropHjaMa: 

H360pa y 3BaFbe •••••••••• 
TT 

o.n;~~XX I 01CTBapeHO 

HayqHH Capa.n;HHK YKyrrHo 16 51 
MI0+M20+M31+M32+M33 45M41+M42+M51 ~ 10 

: 35M2l+M22+M23+M24 ?: 5 

~<.-- " , ~" 

BHmH HayqHH capa.n;HHK YKyrrHo 48 
MlO+M20+M31+M32+M33 

: M41+M42+M51+M80+M90?: 40 ! 

M21+M22+M23+M24+M31+M32?: 28 

HayqHH caBCTHHK YKyrrHo 65 
MIO+M20+M31+M32+M33 50M41+M42+M51+M80+M90 > 

: M21+M22+M23+M24+M31 +M32?: 35 

3a H360p Y HayqHOr CaBeTHHKa je rrOTpe6HO .n;a je rry6nHKoBaH je.n;aH pa.n; KaTeropHja 

M41-45 M51-52 Ha cprrcKoM je3HKY HnH je3HUHMa HaUHOHanHHX MaFbHHa. 
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