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IIVIEHAPHA ITPEJABAIbA

I'EOI'PA®UJA U ITPOCTOP

Pajko I';aTo

VYuusepsutet y bamoj JIymu, [IpupogHo-maremarnyku dakynret, Mnagena CtojanoBuha 2,
78 000 bama Jlyka, Penry6nuka Cpricka, € mail: gnjator@pmfbl.org

Caxerak: lleHTpanHO mHTame OBOT pajga THYE ce reorpadckor mpocropa cxpaheHOT y CMHCITY
noBe3aHnx H Mely3aBUCHHUX elleMEeHaTa NPUPOJHE M aHTPOIOreHe cpeAuHe. Y OKBHPY pana
MTO3UIIMOHUPA CE€ TEOPHjCKH M METOIOJOIIKY MIPHUCTYT reorpaduje y OAHOCY Ha TeorpadCKu MPOCTOp
Kao TpeIMeT BEeHOT MPOyvaBama, KOju ce Ae(QUHHIIE Kao CTPATEIIKHA PECYpPC W WHHUIHjATHNA (PaKTop
pa3BOjHUX IIpolleca Ha pPA3IMYUTHM HHUBOUMMA TEOINPOCTOPHE OpraHu3aluje, OJ JOKAaJIHOT J0
TII00AITHOT.

K/byune pujeun: mpocrop, reorpadckud MpocTop, reorpaduja mpocropa, €IeMEHTH IPOCTOpa,
($yHKIIHje TPOCTOpa, MPOCTOPHO MUIILJBEHE, JIOTHKA ITPOCTOPA.

GEOGRAPHY AND SPACE
Rajko Gnjato
University of Banja Luka, Faculty of Sciences, Mladena Stojanovi¢a 2, 78000 Banja Luka, Republika Srpska

Abstract: The key question in this paper refers to the geographical space as percieved through related
and interdependent elements of nature and anthropogenic environment. In addition, the paper
addresses the theoretical and methodological approaches of geography to the geographical space,
which is its subject matter defined as a strategic resource and initial factor of development processes
at different levels of geospatial organization ranging from local to global one.

Key words: space, geographical space, geography of space, elements of space, functions of space,
spatial thinking, logics of space.

MATEMATUKA U IbEHE BE3E CA JIPYI'UM HAYKAMA
Mmuaan Jamsunh

Yuusep3uteT y bamoj Jlymu, [Ipupoano-marematndku dakynrer, Mnaaena Crojanosuha 2,
78 000 bama Jlyka, Penyonuka Cpricka, email: agnus@blic.net

Caskerak: MaTtemaTHKa je, Kao HM jeJlHa Jpyra Hayka, THjeCHO MoBe3aHa ca BehMHOM Jpyrux Hayka,
kao u ca ymjerHomhy. To nujeno miycrpyje cibencha uzjasa 'amunea "anuneja oxg npuje oxo 300
TOJIMHA, a TJIaCH: YHHBEP3YyM je 3amucaH je3ukoM matematike. O oqHOCY YHHBEp3yMa U MaTeMaTHKe
W JlaH JaHac ce BOJIM MoJjeMuKa. Tako HIMpOKY NpUMjeHy MOKEe HMaTH caMo ancTpakTHa Hayka. To
JMjeno oJciuKaBa cibefaeha Mucao o Be3u maremaTtuke u guiozoduje: dPunozoduja je Hayka Koja
uMa Wb ald HeMa METoJa, 0K je MaTeMaTHKa Hayka Koja ¥Ma MeToJle, aJld HeMa Iujba. To je 3a
MaTeMaTHKy CUTYPHO Ta4HO, jep OHa HeMa Je()MHUTHBHOT IHJba. MaTeMaTnka ce 0aBH pjeniaBameM
npobiema, a 6poj MOCTaBJLEHHUX MPOOJIEMa AaJeKo MpeBa3uiiazu Opoj pHjeIICHHX.

Marno koja apyra Hayka pagd IO NPHUHLUMIMMA KOjU Cy TOCTaBJbeHH mpuje mpeko 2000.
rongrHa y EyKIMIOBHUM eIeMEHTHMa, 3a KOje ce KaXke Jla j¢ HajUYNTaHHja KIbHUra Y HCTOPHjH, IIOCIHje
Bbubmuje. Crapu I'pum cy mocraBuim Heke mpoOiieMe KOjU HU JaHac HHCY pHjelIeHH, JOK je 3a
pjememe HeKnX Tpedaio MpeKo IBUje XIibae TOANHA.
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Mosxe ce pehn na je MmaTemarnka usrpahena mo mosHaroj Kponexeposoj uzpenn: bor Ham je
J1a0 MpUpOAHE OpojeBe, a CBE OCTaNO je JbYIACKO Ajeno. Tako MaTeMaTHKa HE MOXKE JaTH OATOBOp Ha
MUTalkE KOje MOCTaBIbajy ¢punozodu: Illta cy To 6pojeBn?

Hexku OpojeBu cy BeoMa BakHM y JPyTrMM Haykama M y yMmjeTHocTu. To cy, mpwje cBara,
3naTHY npecjek U OuboHaumjeBn OpojeBHU, KOJH c€ T0jaBJbyjy Y Ononoruju, GU3NIHM, YMjETHOCTH U
JIpyTMM Haykama. 3Ha4yajHH Cy W OpOjeBM T W €, KOju HIp., yia3e y ['aycoB 3akoH HOpMaiHE
pacmojerne, KOji je OCHOBa CTAaTUCTHKE W FbeHUX MHOTOOpOjHHX npuMjeHa. [lomermmo jomr ["aycoBy
Erpernym TeopeMy koja uMa MpuMjeHy y KapTorpaduju.

MATHEMATICS AND ITS CONNECTIONS WITH OTHER SCIENCES
Milan Janjié
University of Banja Luka, Faculty of Sciences, Mladena Stojanovica 2, 78000 Banja Luka, Republika Srpska

Abstract: Mathematics, like no other sciences, is closely related with other sciences as well as with
the art. This fact is well described by G. Galilei more than 300 years before with his famous saying:
Universe is described by the language of mathematics. Discussions about this theme are actual until
today. Such a wide range of application is possible only for sciences having an abstract foundations,
which is certainly the case with mathematics. We quote the following saying concerning the relation
of mathematics and philosophy: Philosophy is the science with a goal, without methods, while
Mathematics is the science which has methods, without a goal. This is certainly true for Mathematics,
since clearly it has no a definite target. Mathematics is about solving problems. The number of posed
problems is much beyond the number of solved.

One may say that Mathematics is built on a famous Kronecker saying: God gave us the
natural numbers, and the rest is the human endeavor. So Mathematics has no an answer to the
guestion posing by philosophers: What are numbers?

Some numbers are very important in other sciences and art. This is certainly the case with the
golden ratio and the Fibonacci numbers which appear in the nature and the art. Of great importance
are, also numbers = and e, which for instance, appear in the equation of the Gauss curve, which is
fundamental in statistics and its applications. We mention, at the end, the Gauss egregium theorem
which is important in many field of applied mathematics, for instance in statistics.

I'TIOBAJIHU ACITEKTHU EKOJIOWKE BE3BE/ITHOCTU CA TIOCEBHUM
OCBPTOM HA NNOCJIEJMIE I''TOBAJIHUX KJIMMATCKHUX ITPOMEHA HA
TEPUTOPUIU CPBUJE

WBuna Pagosuh

dakynrer 6e30eaHocTH YHHBEp3uTET ¥ beorpany, 'ocnomapa Byuuha 50, ivica.radovic@fb.bg.ac.rs

Cazxkerak: 300r npenMera KOju 3a10B0JbaBajy HEroBy TPEHYTHY JaKOMOCT, CBY/Ia YHHUILITABA KPYITHE
OWbKe KOje 4yBajy TJO, IITO Op30 JOBOAM JI0 HEIJIOJHOCTH TJa KOje HaceshbaBa, MPOY3POKYje
ycaxHyhie M3BOpa, yKJiama )KHBOTHIE KOje Cy Ty Halla3uiie CBOjy XpaHy, U JOBOJH JO TOTra Ja Ccy
BEJIMKH JIEIIOBU KyTJie 3eMJbMHE, HEKajla BeoMa IUIOAHH U Y CBaKOM TIOTJISJy BEOMa HaceJbeHH, caja
TOJIM, HETUIOJHH, HEHACTamWBH, NMycTH. Pekiao 0u ce ma je mpenoapehen na, momro 3eMJbHHY
KYIJy YYMHH HEHACTAHLHBOM, caM cede nckopeHn» JKan batuct Jlamapk (3oosnoiika ¢uio3oduja,
1809).

Janac, mBa Beka u3a oBUX JlamapkoBHX pa3MHIIIbamka Kao Ja HAc camMO KOpak Jeld O]
HCITyHhaBamkba HEroBOr ymo3opaBajyher mpopodancTBa. Moryhe je, HaxanocT, KOHCTaTOBaTH aa
yTHIla] YOBEKa Ha JKHMBOTHY CpPCIUHY HUKaga HHUje OWO TONHMKO WHTCH3WBAH, OOYyXBaTaH u
nanekocexkan. bynyhuoct [lnaneTe, yKyImHOT KMBOT CBETa, Kao U JbYACKE IIMBUIU3AIH]C, KPUTHIHO
3aBUCE O] carjieflaBarb-a YOBEKOBHX MelhyomHoca ca TPHPOJTHMM CHCTEMOM KOjU Ta OKPYXKYyje.
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Excrio3uBHM pacT OPOjHOCTH CBETCKOT CTAHOBHUIITBA Y3 PAITUIHO CMAmbUBAbE 3aIMXA TPHPOIHUX
pecypca, HEMPEKUIHO HaroMujaBambe Pa3sHOBPCHUX MOJNyTaHaTa, ApaMaTW4HO Ha modeTky Tpeher
MUJICHHjyMa yI030paBajy Ha CBY O30MJBHOCT HacTayor crama. OCHOBHH YCJIOBH (PYHKIHOHHCAHA
OMOTe0XeMH)CKUX LUKITyCca, OMOJIOIIKa Pa3HOBPCHOCT, cacTaB arMocdepe U riodaiHa KiInMa Membajy
ce BproriaBoM Op3nHOM. NASA je ympaBo TokoM Jjera caommruia aa je jya 2016. 6uo HajTorumju
Mecell Ha ITaHeTH 3eMJbH OJ Kaja ce Oenexe Temmepatype. OH je 61o 3a 0,84°C u3naz npocexa, a 3a
0,1°C wmsmaxg mocajammser pekopia - jyma 2011. romgmne. [lpamathdgan pacT TemIieparypa y
MOCTIEAHX IT0JIa BeKa Tako he curypHo moBecTH a0 Tora na 2016. romuHa Oye ¥ HajTOIUINja UKaja
3a0enexeHa, a Taj TPeH,| OM MOTao Jia ce HACTaBH U HAPEIHUX TOJIMHA.

VY ToMm cmucny, caga u 'y OyayhHoCTH, ekonoryjy Tpeba BpeTHOBATH Ka0 €CEHIUjaIHY HAayKy
KOja MOJKE MPETIO3HATH MPUPOAY CBUX TIO0AIHUX MPOMEHA y JKHUBOTHO] CPEIMHU M HICHTH(PUKOBATH
CpeAcTBa W Mepe KOje MOTY JIOBECTH A0 HeyTpalucama M yOjaxkaBama IMOCIeIuNa, OJHOCHO 0
00HOBE U OMOpaBKa MPHUPOAHUX eKocHcTeMa. McnpaBHO mpeno3HaBame CBUX NMpoMeHa u nopemehaja
y JKHBOTHOj CPEIMHH 3aXTeBa Ca CBOje CTPAaHE, OCHM EKOJIOMIKHX M IIHUPOK HHTEPIUCHUILTHHAPHH
NPUCTYIl y carjiefaBamby HCTOPHjCKUX, COLMjaHUX, EKOHOMCKHUX, 3aKOHOJABHUX, MOJIUTHYKUX H
STHYKUX JUMEH3H]ja, Ka0 KOHTEKCTa y OKBHPY KOjer Cy ce JlaTe MPOMEHE OTOHJIC.

Huje cmyuajHo 1mTO je TepMUH ,,eKxojomKa 6e30eqHocT* 1987. ronune ysema ['eHepanHa
ckynmtuHa YH, kana je Ha mpemior Muxawmna ['opbadoBa ycBojuna ,,Pezomynmjy o mehynapomHoj
eKOJIONIKO] 0e30eTHOCTH™, Kao JUPEKTHY PEakKlWjy Ha YepHOOMIBCKY EKOJIOIIKY U XyMaHHUTapHY
karactpody. Hcre rommHe CBeTcka KOMHCHja 3a KMBOTHY CPEAMHY U Pa3Boj (T3B. KOMHUCHja
Bpytnannose) y cBom u3Bemrajy ,,Hama 3ajeqamdaka OymyhHOCT™ mpemiake Ja ce OMIITH I0jaM
0e30eTHOCTH KOjU C€ TPaJUIMOHAIHO CXBaTa y CMHCIY NOJIATHYKHX ¥ HAMOHATHUX IPETHU
CYBEpPEHUTETY, MPOIIUPH Kako OU YKJbyuno CBe Behie yTHIlaje eKOJIOMIKOT IPUTUCKA — Ha JIOKAITHOM,
HAIMOHATHOM, PETUOHATHOM U TJI00ATHOM HHBOY.

CaBpemeH mpucTyn JedUHHCAEkA EKOJOMIKe 0e30€IHOCTH MPEero3Haje je Kao: ,,04yBambe
KAK0 JIOKAJTHOI NMPHUPOTHOT OKPYXema, TAKO HCTO M IUIAaHeTapHe Ouocdepe Kao OCHOBHOT,
Hoceher cucrema on Kora 3aBHce CBHM APYrH OOJMIM JbyAcKe aejdatHocTu®. Ha Taj Hauun
KOHIIETIT €KOJIONIKE 0e30eJTHOCTH pa3MaTpa ce Kpo3 KOHTEKCT OJIPYKHBOT pa3Boja M HeroBa TpH cTyoa:
€KOHOMCKOT Pa3Boja, APYIITBEHOT MPOCIIEPUTETA U OUyBaHE KHUBOTHE CPE/INHE.

Cnobonno moxkemo pehu na je nonpunoc P. CpOuje kpo3 eMucHjy racoBa CTakjeHe Oarite
rI00aTHO] MPOMEHH KIIMME, TOTOBO 3aHEMapJbuB. ICTOBpeMeHO, r1o0aliHy YTUIIaj IPOMEHE KIIUME,
Ha cekTope u cucreme y P. Cpbuju Beh nmajy 3a0pumasajyhe pasmepe, U 3Ha4ajHO HETATUBHO YTHUY
Ha HaIMOHAJTHE IUJbeBe pa3Boja. Kaga ce y3my y 003up Oo4YeKHBaHE MPOMEHE KIMME Ha TEPUTOPHUjH
CpOuje eBuzmeHTHO je Aa cy mpomeHe kiaume mel)y HajBehuMm m3a30BMMa, KOjU 3aXTeBa XHUTHE H
eduxacHe, Mel)ycekTopcke akuuje. 3BaHUYHE aHAIM3E MOKa3yjy Aa je y nepuoxny 1960-2012. ronuna
y P. CpOuju youeH mpocevHu TpeH]| pacta CpeAmuX Toaulimbux Temrepatypa o 0,3°C mo nexanu.
Knumatcka clieHapuja yka3yjy Ha OYeKHBaHE NMpoMeHe Temmeparypa ox 3.2 mo 4°C 10 kpaja Beka u
nepuuunte nazaBuHa U 10 20%. Cse oBo mpaheHO MHTEH3MBHpamEM, NMOCEOHO TEeMIEpaTypHUX,
eKCTpeMa.

Hajsehu ytunaju npomMeHa kirMe OCMOTPEHHU CY U TIPOjEKTOBAHU y CEKTOPUMa XHJIPOJIOTH]E,
MOJHONIPUBpEZE, IIyMapcTBa, 3ApaBjba JbyAW M Ouoamsep3urera. OcmaTpama MOTBphYjy TpeHA
cMamemha NPOTOKa Ha pekama (M To y mpoceky of oko 3% Mo aekaau), a aHajuu3e ykasyjy Ha
HacTaBaK OBAaKBOI TpeHaa U y OyayhHoctu (M TO o Hekoiauko g0 mpeko 20%). P. Cpbwuja je
WCHTHU(HUKOBAJIA TPH IIaBHE, Morylie, MoclienIle YTHIAja TPOMEHa KIIMMe Ha BOJHE pecypce Koje he
JIOBECTH /10 CMamema JOCTYMHOCTH BOJE W KBaJUTETa BOJAE, KA0 W HMHTEH3MBHPATH YYECTAJIOCT
TMOIIJIaBa ¥ CyIIa.

Jla Ou mpexuBenr MA HAPABHO MOPAaMO KOPUCTUTH ¥ MOAU(UKOBATH JICO HAIIET TPUPOIHOT
OKpyXkema. Mel)yTuMm, MU Kao Ja ce HaJa3uMoO TEK Ha CaMOM IIOYETKY pasyMeBarma YWI-CHHUIE A2
YOBEKOB YTHIA] HA OKPYXEHE - KUBOTHY CpeIMHY MMa BHIIECTpyKe e(deKTe, 0] KOjUX Cy MHOTH
(BepoBaTtHO BehwHa) MPaKTHYHO HETMPEIBUINBHA. Y TOM CMHCIY /a OM OIICTao, YOBEK CBaKaKo MOpa
Jla KOPEHUTO MTPOMEHH CBOj OJIHOC TpeMa OKOJIHOj dKUBOTHO] cpeanHU. To je Moryhe jeAnHO YKOJIMKO
ce YKJIONM y XapMOHMYaH CKJaJ Mpolieca U TOKOBa NPUPOJIE, OJHOCHO y (YHKLMOHAIHE Mpoliece Ha
HUBOY Omocdepe, Kao MaKpOEKOJOIIKOI CHCTEeMa y LEeNMHU. PemraBame HAcTaaMX EKOJOIIKHX
npoOyieMa Mopa ce 3aCHHBAaTH Ha JOOPOM IO3HABAbY CKOJOIIKMX Hadela M 3aKOHHTOCTH, OIHOCY
YOBeKa M TPHUPOJE, HErOBOT NPUPOAHOr OKBUpPA KHMBOTA, OJ JIOKAJHOT MPEKO PETHOHANHOT JI0
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robamHOr HHUBOA. 3amTHTa OOHOBAa W yHampelhuBame XUBOTHE CpEeaUHE MOpajy IpencTaBbaTH
3aJaTKe O]l MPBOpa3peHOr 3HAadaja HE caMo 3a HayKy, Beh W 3a JbYACKO APYIUTBO y LENHHHU.
Jep,“ykonnko 0 ce miaHera 3em/ba HANLIA Y HCTPAKUBAYKOM (OKYyCy OM0JI0Ta ca HeKe Jpyre
IJIaHeTe, ja BepyjeM na 0u oH mocMmartpajyhm m ananusumpajyhu Hac 3ak/byumo: - Tamo je
JOMHHATHA jelHA BPCTa y cpeb0j (pa3u cBor concrBeHor yHumrewa” (Exsapa Bumcon, 1997).
Kibyune peun: 4yoBek M TIOOQIHH EKOJOMIKH MPOOJIEMH, €KoJIomKa 0e30eIHOCT, KIMMAaTCKe
mpomene, P. Cpbuja

Ol ®OTOCHUHTE3E 10 OPTAHCKOI ITIOJIYTAHTA

bpanumup JoBanunheBuh

Xemujcku akynret, Yausep3uter y beorpany, Cryaenrcku tpr 12-16, 11000 beorpan, Cpowuja,
konTakT E-mail:bjovanci@chem.bg.ac.rs

AncrpakT: Hadra je camo jeman om obimmka opraHcke cyncranie recdepe. JemHo oJ HajBaKHHU)HUX
oTkpuha y npupoJHUM HayKaMa jecte uiaeHTudukanvja noppupuna y Hapru 1931. romune. Ox taga
jaua Omorena teopmja o moctaHKy Hadre. JlaHac ce ca curypHomhy moxe pehin na LENOKyITHa
Oprancka CyrCTaHIla reocdepe BOIW MOPEKIO OJ OpTaHCKe CYICTHame u3 Onocdepe. A momro ce
OpraHcka CyICTaHIIa y IPHUPOAM CTBApa MpoliecoM (GOTOCHHTE3e, OHAa ce Moxe pehu na je u 3a
OPraHCKy CYICTaHIly reocepe, OJJHOCHO CEAMMEHTHHX CTeHa JinTochepe, (POTOCMHTE3a HajBAKHU]U
npouec. Kpo3 reosnomko BpemMe, y TOKy MIJIMOHA TOJMHA, O] OpPraHCKe CyICTaHIe Ouocdepe, Kpo3
(haze nmjareHese, KarareHese W MerareHese, Hacraje Hadra. OHa je maHac HajBakHHjE (HOCHUITHO
ropuBo. Mehytum, HadTa je y MCTO BpeMe W HM3BOP BEIHMKOI Opoja OPraHCKHX jeIUIbEHa Koja
npencTasibajy 3arahyjyhe cymncranie y )KMBOTHO] CPeIMHU. Y IPKOC TEXHOJIOLIKOM Pa3Bojy METO/Ia 3a
Oymieme (0JHOCHO MPOU3BOJHY CUPOBE HadTe), HAUMHA 3a TPAHCIIOPT, Npepajie y paduHepujama u
HauWHA 3a ynotpeOy, HadTa W HEHU papUHEPHjCKU MPOU3BOJU OCTajy jeiaH oj Hajeehwx M3Bopa
3araljema )KMBOTHE cpellnHe. 300T Tora je TpoydaBame CyJ0nHe HadTe y KUBOTHO] CPEIMHH JaHAC
Ipepaciio y BpJIO BAXHY M 3aCEOHY Hay4HY JTUCHUILIMHY.

Kibyune peun: nadra, porocunresa, pocuiHO ropuBo, 3araljyjyha cyncrania

FROM PHOTOSYNTHESIS TO ORGANIC POLLUTANTS
Branimir Jovanéicevié

Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, 11000 Belgrade, Serbia,
contact E-mail: bjovanci@chem.bg.ac.rs

Abstract: Crude oil (petroleum) is just one of the forms of geosphere organic substances. One of the
most important discoveries in the natural sciences is identification of porphyrins in oil in 1931. Since
biogenic theory of the origin of oil becomes dominant. Today we can safely say that the geosphere
organic matter originates from organic substance from the biosphere. Since the organic substance in
nature creates by the process of photosynthesis, it can be said that for the geosphere organic substance
(sedimentary rocks of the lithosphere organic matter), photosynthesis is also the most important
process. Throughout geological time, in the period of millions of years, from biosphere organic
substances, through the stages of diagenesis, catagenesis and metagenesis, oil was produced. It is
today the most important fossil fuel. However, oil is a source of a large number of organic
compounds, which represented a pollutant in the environment. Despite the technological development
of methods for drilling (for crude oil production), the mode of transport, processing in refineries and
ways to use, oil and its refinery produces remain one of the biggest sources of environmental
pollution. Therefore, the study of the fate of oil in the environment today grown into a very important
and a separate scientific discipline.

Key words: crude oil, photosynthesis, fossil fuel, pollutants
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EBOJIYIIMJA U BUO/IUBEP3UTET

YTHUIAJ CE3OHCKUX U ®PAKTOPA CPEAUHE HA AKTUBHOCT
IT'TYTATHUHOH S-TPAHC®EPA3E U ALIETUJIXOJIUH ECTEPAZE KO/I ITYEJIA
(Apis mellifera L.)

Nanujena Kojuh', CHexxana MuioBan’, Tatjana Hukoauh?, {ymxo Baarojesuh?, EnaBupa
) J J y )
ByRamnHonnhl, Kesbko [onosuh’, Jeaena l'[ypal'll

1 . .
HemaptmaH 3a 6monoruja u ekonoryjy, [lpuponno-matremarinuku ¢akynter, Y HuBep3ureT y HoBom Cany,
Tpr J. O6panosuha 2, 21 000 Hosu Can, Cpbuja
2 WuctutyT 32 Onononika ucrpaxusama “Cunnnia Ctankosuh”, YHuBep3uter y beorpany,
Byneap necriora Credana 142, 11 000 Beorpax, Cpouja

Caxerak: [luerne cy Haj3HAUajHUjU MTOJIMHATOPH MHOTMX OMJbaka, MOCEOHO MOJHOIPUBPEIHUX yCceBa
IIUPOM CBeTa. 300T TOTa UMajy KIbYUHY YIIOTY Y TII00aTHOM OHOTUBEP3UTETY U MTOJHOIIPUBPEIH.
Onaname 3ajegnnna goMahux W OWBJBPMX TMOJMHATOpPA JOKYMEHTOBAHO j€ Y MHOTHM CTyIdjama, d
omiTe je npuxBahieHo 1a je To mocneauIa yapy)eHOr JeI0Bamba BHIIE CTPECHUX (pakTopa Kao IITOo
Cy HaToreHH, Mapas3uTH, ynorpeda arpoxeMuKanuja, KInMacKke MpoMeHe, T'yOuTak u gparMeHTammja
cTaHmMmTa, anu W 3araheme okommHe. Ckopuje ommcaH (EeHOMEH Kojarca MYEeTHINX 3ajeqHHIA
(Colony Colapse Disorder - CCD) je BepoBaTHO MOCIEIHIIa HApyIlIaBarba CTAHUINTA JOMHHAHTHO
300r 3arahema.

Y mwiby ncnuTHBama PU3NOIOMKAX edekTa 3aral)erma cpelHe Ha MUSHbe 3ajeTHUIIE, Y OBOM Pary
CMO HpaTHIM aKTUBHOCT riyTtaTtHoH S-tpaHcdepasze (GST) m anermnxomun ecrepaze (AChE) y
XeMOoJIMMQH TUesna, Kao eH3MMa Ydja akTUBHOCT je OCeTJbHMBA Ha MPUCYCTBO KceHoOMoTuKa. Takobe,
onpehuBamm cmo u HuBO ManoHmmammexuaa (MDA) y XxoMoreHaTHma Henux muena, Kao mepa
creneHa ounuaHe okcupampje. OBe aHanmuse cy paleHe Ha y3oprmMa myena u3 Tpu ¢asze )KUBOTHOT
nuKiTyca (MmoYeTak W Kpaj 3MMCKOT IEepHo/ia, U aKTUBHH Nepuoll) ca Tpu Jokanuje Cycek (pypaiHa),
Beorpan (ypOana) u 3ajaua (MHIYCTpH]jCKa).

Hamm pesynratu nokasyjy na ce aktuBHocT GST u HuBo MDA 3HauajHO moBehaBa KpajeM 3UMCKOT
nepuoja Ha cBUM Jyokaiujama. C npyre crpane nako aktuBHOCT AChE je mosehana kpajem 3uMckor
nepuojia Ha CBUM JoKanjama, camo je y Cyceky cTaTMCTHYKM 3HavyajHo ToBehame. Hajseha
aKTHBHOCT 00a eH3uMa 1 HUBO MDA y mopehemy 1 10 JOKauju ¥ NeproLy KUBOTHOT IIUKYyCa je Y
Cyceky KpajeM 3UMCKOT Iepro/a.

Ha ocHOBy Hammx pe3yniraTa MOXEMO 3aKJbYYWUTH Ja je Kpaj 3MMCKOT Iepuoj]ia HajoCeTIbUBUjU
MEpUoJ| y KUBOTHOM WHKIyCy MUEIHHBUX 3ajenHuna. OBO je MHOTO W3paXeHUje y pypaHUM
noapydjuma 30or yobuuajao ehe nmpuMeHe necTulaa Ha OBUM IIOJIpydjuMa.

Kibyune peum: myene, moiuHaTtopu, 3araljeme, )KMBOTHH IMKIIYC, KOJNAIC MUEIHBUX 3aje/IHUIIA,
CCD
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INFLUENCE OF ENVIRONMENTAL AND SEASONAL FACTORS ON
ACTIVITIES OF GLUTATHIONE S-TRANSFERASE AND
ACETYLCHOLINESTERASE IN HONEY BEE (APIS MELLIFERAL.)

Danijela Koji¢!, Snezana Milovac’, Tatjana Nikoli¢', Dusko Blagojevi¢®, Elvira Vukasinovié¢',
Zeljko Popovié¢', Jelena Pura¢'

! Department of biology and ecology, Faculty of Science, University of Novi Sad, Trg D.Obradovic¢a 2,
21 000 Novi Sad, Serbia
? Institute for biological research “Siniga Stankovi¢”, University of Belgrade, Bulevar despota Stefana 142,
11 000 Belgrade, Serbia

Abstract: The honey bees are a major pollinator of many plants, especially commercial crops
worldwide. They are the key component of global biodiversity and play an important role in
agriculture. Many studies documented decline in both wild and domestic pollinators, and it is
accepted that this is the consequence of common action of multiple stressors such as pathogens,
parasites, agrochemicals, climate change, habitat loss and fragmentation, as well as environment
pollution. Recently described phenomenon of losing honey bee colonies, so-called Colony Collapse
Disorder (CCD), is probably caused by habitat disruption predominantly influenced by environmental
pollution. In order to estimate the physiological effects of environmental pollution on honey bee, in
this study we measured activities of two enzymes susceptible to xenobiotic: gluthation S-tranferase
(GST) and acetylcholinesterase (AChE) in hemolymph. Also, malondialdehyde (MDA) level were
measured in whole body homogenate, as marker of lipid oxidation. Samples from three periods of
colony life cycle (at the beginning and the end of winter period as well as during the active period)
from three different locations Susek (rural), Belgrade (urban) and Zajaca (industrial) were analyzed.
Our results have shown that significantly higher activity of GST and MDA level were at the end of
winter period in all three locations. On the other hand even though activity of AChE was higher at the
end of winter period for all locations the only significant change was recorded in Susek. Comparing
different periods and/or locations the highest activity of enzymes and MDA level were in Susek at the
end of winter period. Our results indicate that the end of winter period is critical period of honey bee
colonies life cycle. This is more indicative in the rural location, probably due to the frequent use of
pesticides in these areas.

Key words: bees, pollinator, pollution, life cycle, Colony Collapse Disorder, CCD

IMPUJIOI IIO3HABABY KOPOBCKE ®JIOPE Y YCJEBUMA INIIIEHUIIE HA
HOoAPYUJY OINIIITUHE IIAMALL

Hapna Illymatuh', Tatjana Mujanosuh’, Cuanma Hlxonapuh?®

Ylymapcku pakynrer, Vausepsuter y Bamoj JIymu, Bojsoxe Crene Cremanosuha 75a, 78000 bama Jlyka,
Pemry6umiika Cpricka, E-mail: sumatic2006@yahoo.com
*IpupoHo-MaTeMatiuky pakynrer, Yaupepsuter y Bamoj Jlymm, Mnanena Crojanosnha 2, 78000 Bama
Jlyka, Peny6nnka Cpricka, E-mail: tatjanamijanovic@teol.net; sskondric@yahoo.com

Caskerak: Omuruna [llaman ce Hanasu Ha cjeBeponcToky PemyOimke Cpricke U 3ay3uMa LEHTpPAJIHY
no3unyjy y [TocaBunu. Panu ce o n3pa3uto paBHUYAPCKOM IMOJIPYYjy, ca HAIMOPCKOM BUCHHOM OKO
85 m. IlospompuBpenHO 3eMIBUIITE YNHHU YaK 79,7% o yKymHe moBpmnHE onmTHHE. McTpaxknBama
KOpoBcke ¢iope y ycjeBuma mmenure ommtuae [llamar uzBenena cy tokom 2014. rogune Ha 10
MOJHONIPUBPEAHUX TapleNa 3aCHjaHuX MIICHULOM. YKYITHO je €BUACHTHpPaHO MPUCYCTBO 52 OWJbHA
TakCOHa. AHanm3a 3acTyIJBEHOCTH JKMBOTHUX ()OPMHM je TOKa3aja JOMHHAIM]y XEeMHUKPHUOTO(HTA
(32,69%), mox je aHamm3a (QIOPHHX eJeMeHaTa IOKazana jAa HajBehu mpoleHaT mnpunaaa
eBpoasujckoM (rmopHoM enementy (42,31%). AnBeHTHBHE OWJbKE Cy 3acTylUbeHE ca 12 TakcoHa
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(14,29%). Hamm pesynraté AOMpHHOCE TIO3HABAKY PEIIEHTHE KOPOBCKE (IIope y yCjeBHMa IIICHHIIE
u nociyxuhe y npahemny HHBA3UBHUX BPCTA HAIIIEC 3eMJbE.
Kibyune pujeun: kopoBcka ¢uiopa, MIIeHUIa, aABeHTHBHE Oubke, [llamary

CONTRIBUTION TO THE KNOWLEDGE OF THE WEED FLORA IN WHEAT
CROPS IN THE SAMAC MUNICIPALITY

Nada Sumati¢', Tatjana Mijanovié’, Sini$a Skondri¢®

! Faculty of Forestry, University of Banja Luka, Vojvode Stepe Stepanovi¢a 75a, 78000 Banja Luka, Republic
of Srpska, E-mail: sumatic2006@yahoo.com
? Faculty of Sciences, University of Banja Luka, Mladena Stojanoviéa 2, 78000 Banja Luka, Republic of Srpska,
E-mail: tatjanamijanovic@teol.net; sskondric@yahoo.com

Abstract: Municipality of Samac is located in the northeast of the Republic of Srpska, and occupies a
central position in Posavina. It is a distinctly lowland area, with an altitude about 85 m. Agricultural
land makes up to 79.7% of the total area of the municipality. Studies of weed flora in wheat crops of
Samac municipality were carried out in 2014. on 10 agricultural parcels sown with wheat. A total of
52 plant taxa is registered. Ecological spectrum showed dominance of hemicryptophytes (32.69%),
while the analysis of floral elements showed that the highest percentage belongs to the Eurasian floral
element (42.31%). Adventive plants were represented with 12 taxa (14.29%). Our results contribute to
the knowledge of recent weed flora in crops of wheat and will serve to monitor invasive species in our
country.

Key words: weed flora, wheat crops, adventive plants, Samac

CAJIP/KAJ HUKJIA Y XEPBU HEKUX JbBEKOBUTUX BU/bAKA HA
CEPIIEHTUHCKUM 3EM/BUIITUMA 3ATTAJHOI' IUJEJIA PEITYBJIUKE
CPIICKE

3opana Xpkuh Wnh', Hana Ilymatuh', Mapujana Kanosuh Conomyn’, Cynunua Boapy:xuh’

1H_IYMapCKI/I takynret, byneBap Bojeoge Crene Crenanosuha 75a, 78000 bama Jlyka,
Bocua u Xepuerosuna, zorana.hrkic@sfbl.org
ZI/IHCTI/ITYT 3a TeHeTHuKe pecypce, bynesap Bojsoae [letpa Bojouha 1A, 78000 bama Jlyka,
Bbocna u Xepuerosuna

Caxerak: [lub oBor paza je aHanu3a caaprkaja HukiIa (Ni) y XxepOu n3aOpaHuX JbeKOBUTHX OMJbaka
CKYIJbEHHX Ca IIEeCT JIOKAJIMUTETa Ca CePIICHTHHCKUM 3eMJBHINTHMA y 3arajHoM jaujeny PemyOivke
Cprcke. OBa 3eMJBHIITA YECTO caApke MoBehaHe KOHLEHTpalMje TeIIKUX MeTala Kao IITO j€ HHKII,
KOjU MOTY Ja UMajy TOKCHYHE e(eKTe Mo OuIbKe, KUBOTHIE M 4oBjeka. Canpxkaj HUKIA Y CYBO]
OMJBHO] MacHu aHAJIM3UPAHKUX BPCTAa Ha CBUM MCTPAKECHUM JIOKAIMTETHMA OHMO j€ JajleKO W3HAJ HUBOA
Koju npenopyuyjy Opranuzanyja 3a Xpany 1 nojsonpuspeny Yjenumenux Hauuja (FAO) u Csjercka
3apaBcTBeHa opranmsanuja (WHO) a takohle u ymjepeH 10 Beoma BHCOK y mopelemy ca Ousbkama
KOje He pacTy Ha CEepIeHTUHCKMM 3eMJBUINTHMA. Pe3yiraTd oBOr paja ykaszyjy Ha moTpedy
CHUCTEMAaTHYHE KOHTpOJiE CajpiKaja TENIKHX MeTana H oJpeluBambe HHUXOBUX MaKCHUMAaJIHUX
KOHIIEHTpaIja y JbEKOBUTUM OWJbKamMa KOje Ce KOpUCTE y TpaJuLMOHANHO] MeauuuHu. To ce
MMOCEOHO OIHOCH Ha CEpPIICHTHHCKA 3EMJBHMINTA KOja €€ TIPHUPOTHO KapaKTepHuIry IoBehaHuM
KOHIIEHTpaI1jaMa TEIIKHX MeTala.

Kibyune pujeun: HUKI, JbeKOBUTE OMIbKE, CEPIICHTHHCKA 3eMJbuinTa, Permyonuka Cprcka

17


mailto:tatjanamijanovic@teol.net
mailto:zorana.hrkic@sfbl.org

NICKEL CONCENTRATION IN HERBA OF CERTAIN MEDICINAL PLANTS
FROM SERPENTINITE SOILS IN WESTERN PART OF REPUBLIC OF SRPSKA

Zorana Hrki¢ Ili¢', Nada Sumatic’l, Marijana Kapovié¢ Solomun’, Sun¢ica Bodruzi¢?

Faculty of Forestry, Boulevard of Vojvode Stepe Stepanoviéa 75a, 78000 Banja Luka,
Bosnia and Herzegovina, zorana.hrkic@sfbl.org
“Genetic Resources Institute, Boulevard of Vojvode Petra Bojovi¢a 1A, 78000 Banja Luka,
Bosnia and Herzegovina

Abstract: The aim of this paper was to analyze the content of nickel (Ni) in herb of selected
medicinal plants collected at six locations of serpentinite soils in the western part of the Republic of
Srpska. These soils often contain increased concentrations of heavy metals such as Ni, which may
have toxic effects on the plant, animals and humans. Ni content of the dry plant mass of the analyzed
species in all investigated localities was far above the level recommended by the Food and
Agriculture Organization of the United Nations (FAO) and the World Health Organisation (WHO)
(1.63 mg/kg for edible plants) and also moderate to ver

y high (15-81 mg/kg dry weight) compared with plants that do not grow on serpentine soils (0.5-1
mg/kg of dry weight). The results of this paper indicate the need for systematic control of the content
of toxic metals and determining their maximum concentration in the medicinal plant species used in
traditional medicine. This is particullarly concerned serpentine soils that is naturally characterized by
elevated concentrations of heavy metals.

Key words: nickel, medicinal plants, serpentine soils, Republic of Srpska

CTAIBLE 3EJIEHUX ITOBPIIMHA MOJAPHUYE U IbUXOBA YJIOT'A Y BAIITUTHU
O AEPO3ATABEIHA

Jenena Kagnh', Jenena 3opuh’, Jopuna Cjenmunh’, XKemko JIykuh'

! Xemo-nipan 1.0.0. Tpebascka 11, 74 480 Moapuua, Perry6ika Cpricka, BocHa n Xepiieropisa
2 Penybnmuuxu xuapometeoposomku 3aBoi, [Tyt 6amanydkor onpena 66, 78000 bama Jlyka,
Peny6nuka Cprcka, bocHa n Xepieropuaa

Caxerak: Y OBOM paJay HCTpakeHa je jaeHIpodiopa 3eleHHX MOBpIIMHA (TPaACKOr 3eleHHIa -
napkosa W japBopena) y Moxapuun. Lluse oBor uctpaknBama je Ja ce ca acrekTa ypOaHor pas3Boja
Mojpude mpeucnuTa CcTame, OuYyBamke W pa3Boj 3eleHux TnoBpmuHa. [lopem pesysrarta
WHBEHTapU3alyje MpeIoKeHe Cy U HeKe Mjepe KOjUM OH ce PHjeIIMIM MHOTH €CTETCKU U €KOJIOMIKH
npobiemu, a moceban 1o panga noceeheH je npujeanory yHanpehema crama 3eJICHUX OBPLIMHA Kao
(dakTopa 3amTHTe Ba3ayxa oJ aepo3araliema, NIPBEHCTBEHO CYCIIEHOJBAHWM 4YeCTHIIaMa M OyKOM.
Mertoyonoruja u3paje paja 3acHMBA C€ Ha HCTPAKUBABY JIOCTYITHE 3aKOHCKE, TEXHHYKE WU
MPOCTOPHO-TIIIAHCKE TOKYMEHTAIMj€ U KOOpAMHALMjE Ca UCTOM, T€ Ha TEPEHCKUM HCIHUTUBambUMA. Y
IpajCKOM MapKy 3a0usbexeHe cy 22 Bpcre nuirhapa, 4 Bpcre ueTuHapa, 11 BpcTa JIMCTOINAIHOT
xOyma, 11 BpcTa 3uM3esieHOT KOyma M 2 BPCTE YETHHAPCKOT Oyma. Y IpBOpeanMa rpajcke 30He
nomunupajy cibenehe spere: Celtis occidentalis, Fraxinus excelsior, Catalpa bignonioides, Acer
pseudoplatanus, Aesculus hippocastanum, a on mucronmamHOr Kyma HajOpojHHja je TymOeprosa
xytuka (Berberis thunbergii). 3enene moBpiirae Mojpude Cy yrilaBHOM Mambe 3€JIeHE TTOBPIINHE Y
LEHTPY Tpajia, CMjelITeHe y OMU3UHM IMaBHUX caoOpahajHHIA U TTIaBHUX IPAJCKUX caipxkaja. JennHa
3eJIeHa MOBPILMHA KOja 3370B0JbaBa M0jaM MapKa jecTe MOBPIIMHA Y LEHTPY I'paja, Kojy je HoTpeOHO
peKoHCTpyncaTd H OOOTaTHTH HOBMM BpcTama, NOJZOOHMM 3a Tpajacke yciose. JlpBopenu
MpeAcCTaBbajy HajBehm W Haj3HAYajHUjU 1Ho 3eineHor (ouma Mopapude, Kao W HAjyTPOXKCHHU|H.
BrokoBcko 3eneHMO je crmabo 3acTyIJbeHO, a Takolje HeIoCTajy W IOBPIIMHE HAMHjCHCHE 3a
peKpeanujy ¥ OAMOp, ONpeMJbeHE MOTPEOHHUM MAPKOBCKUM MOOMIIMjapOM. 3E€JIEHHIIO IIKOJICKUX
JIBOPHINTA W 3IPaBCTBEHUX YCTAaHOBA j€ y pEIaTUBHO MTOOpOM CTamy, ald je HEOIXOJHA
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PEKOHCTPYKIIHja ¥ YHOIICHE OMJBHUX BPCTa M CapiKaja MOIOOHUX 3a HaMjeHy THUX IPOCTOpa, Kao U
BUXOBE KOPHUCHHKE. 3HAa4ajHU [WjelIOBH CHUCTEMa 3€JICHHX TMOBpIIMHA Cy 3elieHe MOBpIINHE
WHAYCTPUjCKUX U (aOpUUKHX KPYroBa, Ydju je HelocTaTak Takole mpuMmjeTaH, moceOHO ca acleKTa
3aIITHTE Ba3dyxa. 3eleHe MOBpIInHEe Moapude mopes] eCTeTCKe NMajy eKOJIOUIKY (yHKIIMOHAIHOCT,
Koja je y paay Takohe aHanmmu3upaHa Te je ONHCaH yTUIAj 3eJeHUIa Ha KBAIUTET Ba3yXa, 3alITUTY O]l
KOMYHAaJIHE U HHIYCTpHjcKe OyKe U MOIU(HUKALN]y MUKPOKIMMATCKHUX YCIIOBA.

KibyuHe pujeun: nHBeHTapH3anuje AeHIpodIope, TPaJCKO 3eJIeHHII0, 3aIITHTa Ba3ayxa, Oyka

HAIIOPU AKBAPUJYMA ,,IIM® KI'“ Y O4YBAIY BUOJUBEP3UTETA
AKBATUYHUX EKOCUCTEMA CPBUJE

Baaguna Cumuh, Cue:xxana Cumuh, Ana IlerpoBuh, Hesena Bophesuh, Cumona
ByperanoBuh, Anexkcangpa Muiaomkosuh, Munena Pagenkosuh, Harama Panojkosuh,
Tujana Bexrnukosuh

IMpuponHo-maTemaTunuku paxynrer, Pagoja Jlomanosuha 12, 34 000 Kparyjesai, simic@kg.ac.rs

Caxerak: Kao opranmsanmuona nenuHa HWucturyra 3a Ouosiorujy u exonorujy IlpupomHo-
MaTeMaTHJKkor ¢akynrera, YHuBep3uTera y KparyjeBmy, AxBapumjym ,JIM® KI™ je meHrap 3a
KOH3epBalyjy OHOAMBep3WTeTa W pubapcTBA HA OTBOPEHHMM Bojama. [lopem enyKaTUBHE W
TYPHCTHUYKO-PEKpPEaTHBHE YJIOre€, BEIMKH 3HA4a] OBOI IIEHTPA j€ W y HAy4YHO HMCTPaKHBAYKO]
JENATHOCTH. Y OKBHPY JBOJCIEHHjCKOT TOCTOjahba W BHUIIETOAUIIBLUX UCTPOKUBAHA aKBATHUYHHUX
ekocucteMa y CpOHju, YCHEIIHO Cy peali30BaHM MHOTOOpPOjHH HAIMOHAIHH W MehyHapomHu
mpojekt. Jeman Opoj mpojexkaTa OJHOCH ce Ha €X Situ 3amTuTy OHOIAMBEP3WTETa AKBATHUHHX
exocucteMa W yrpokeHux Bpcra y CpOuju. Pesynrar oBakBMX akTHBHOCTH je 0asza mopjaTaka
OuoauBep3uTeTa aKkBaTHUHHUX exocucrema CpOuje y ex Situ zastiti “BAES ex situ”, moctymHa Ha
WHTEpHeTYy. 3Hadaj AKBapujyMa orjiefia ce€ M Kpo3 pealu3alujy CTyauja U IporpaMa ariuKaTHBHOT
KapakTepa, Y OKBHPY KOJHX Ce YJIaxy HaIllOpH 3a yHaIpejemhe pudapcTBa 1 OJIp’KUBOT KopHIThemhema
pubsser ¢gonma Cpbuje, mro noapasymena u Hosu ESHIPPOfishing monen. Pesynrat mpojekara
AkBapujyma je ¥ ¢popMupaHa JabopaTtopHja 3a KpPHONIPE3EepBalMjy y KOjOj CE YCIICITHO H3BOIH
KOH3epBallja MOJHUX MTPojiyKaTa puda, y by 0OuyBama OMOIUBEp3UTETA AyTOXTOHUX BPCTA.
Kibyune peun: AxBapujym, OMOJUBEP3UTET, €X-Situ 3aIITHTA.

EFFORTS OF AQUARIUM "PMF KG" IN BIODIVERSITY CONSERVATION OF
AQUATIC ECOSYSTEMS IN SERBIA

Vladica Simi¢, SneZana Simié¢, Ana Petrovié¢, Nevena Dordevi¢, Simona Puretanovic,
Aleksandra Milo§kovié¢, Milena Radenkovi¢, Natasa Radojkovié, Tijana Velickovic

YFaculty of Science, Radoja Domanovic¢a 12, 34 000 Kragujevac, simic@kg.ac.rs

Abstract: As an organizational unit of the Institute of Biology and Ecology, Faculty of Science,
University of Kragujevac, Aquarium "PMF KG" is a center for the conservation of biodiversity and
fisheries in freshwaters. In addition to educational, tourist and recreational role, the great significance
of this center is also in scientific research activities. Within two decades of existence and years of
research of aquatic ecosystems in Serbia, numerous national and international projects have been
successfully realized. A number of projects relates to the ex situ conservation of biodiversity of
aquatic ecosystems and endangered species in Serbia. The result of these activities is a database of
biodiversity of aquatic ecosystems in Serbia in ex situ protection "BAES ex situ”, available on the
Internet. The significance of the Aquarium is reflected through the realization of the studies and
programs of applicative character, within which efforts are being made for the improvement of
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fisheries and sustainable fish stocks use in Serbia, which also implies a new ESHIPPO fishing model.
The result of the projects of Aquarium is formed laboratory for cryopreservation where conservation
of fish gamets has been successfully performed, in order to conserve of biodiversity of native species.
Key words: Aquarium, biodiversity, ex situ conservation.

LUMBRICUS RUBELLUS 1 LUMBRICUS TERRESTRIS — KOMITAPATUBA
AHAJIN3A TECTOBA U3BJEI'ABAIBA Y 3BEMJBUIITY KOHTAMUNHOBAHUM
ATPASUHOM

HUrop Muaynosuh', UBuna PanoBuh’, Bojucaas Tplcy.rba3, Bubana JIy6apaa®

'PenyGmuuka ynpasa 3a mHCIeKImjcke nocose, bama Jlyka, Tpr Pemy6mike Cpricke 8,
i.milunovic@inspektorat.vladars.net u ITpuponso-marematuuku dakynret, bama JIyka;
“axyirer 3a 6e36eaHoct, Beorpax; Tocriogapa Byunha 50;
5y [omonpuspenun nHcTUTYT Pemryommke Cpncke, bama Jlyka, Kmaza Mutoma 17;
4HpI/Ip0,Z[HO-MaTeMaTI/I‘IKI/I ¢akyntet, bama Jlyka, Mnanena Crojanosuha 2;

Caskerak: KuirHe rimcre ce y eKOTOKCHKOJOIIKUM TECTOBUMA CMAarTpajy MapKep-opraHu3MHMa 3a
WHWKAIW]y MPHCYCTBA TOKCHYHUX M CYOTOKCHYHHMX KOHIIGHTpalMja IOJyTaHaTa y 3EeMJBHIITY.
BbuxoB mpar ocjeTJbUBOCTH Ha [IjeIOBambe TOKCHMKAHATa j€ HMDXKU HEro KOJA OCTAJIHMX IMpPEeNCTaBHUKA
negodayne. Llusp oBor pana je 6o ma ce cepujoM oriena yTpBp/e mapaMeTpH ocjeT/bUBOCTH (edexar
n30jeraBarba M OIPAaHUYCHOCT CTAaHMIIHUX (yHKUHMja) ¥ u3BpiM mopeheme 3a Bpcre Lumbricus
rubellus u Lumbricus terrestris (Oligochaeta, Annelida). Kao 3emsbummau cymncrpar kopuinheH je
BjEIITAYKH CYICTpAT KOjU je MPUIPEMJbEH IpemMa mpenopyuu u3 crapaapaa ISO 17512-1. Cacras
CYIICTpaTa je - KaOJIMHCKA IIMHa Y TiporieHTy o1 70%, KBapiiHu nujecak y npoueHrty oa 20% u tpecer
y nporieHTy ofi 10%. XepOuiua koju je kopuiheH kao KoHTaMHHAHT je nectunua Radazin T 50, unja
je aKTUBHA MaTepHja aTpa3uH. YIIOpeIHUM aHanu3ama 100ujeHuX pe3yaTara yTBpheHo je na je Bpcra
L. rubellus ocjerspuBuja Ha Radazin T 50 y ognocy Ha L. terrestris. Cyncrpar 3a Bpcry L. rubellus
WCTIOJbaBa OIPaHUYCHY CTaHWIIHY QYHKIH]Y u edekar n3bjeraBama Beh npu koHueHTpanuju ox 104
ul/kg, a 3a Bpcty L. terrestris mpu koumenrpamuju ox 130,5 pl/kg.

Kibyune pujeun: Lumbricidae, aTpas3us, TecToBU n30jeraBama

LUMBRICUS RUBELLUS AND LUMBRICUS TERRESTRIS - COMPARATIVE
ANALYSIS OF AVOIDANCE TESTS IN SOIL CONTAMINATED WITH
ATRAZINE

Igor Milunovié¢', Ivica Radovié¢?, Vojislav Trkulja®, Biljana Lubarda*

'Republic Administration for Inspection Activities, Banja Luka, Trg Republike Srpske 8,
i.milunovic@inspektorat.vladars.net and the Faculty of Natural Sciences, Banja Luka;
®Faculty of Security, Belgrade, Gospodara Vugica 50;

*PI Agricultural Institute of the Republic of Srpska, Banja Luka, Knjaza Milo3a 17;
*Faculty of Natural Sciences, Banja Luka, Mladena Stojanoviéa 2;

Abstract: In eco-toxicology tests, earth worms are considered marker organisms for indicating
presence of toxic and sub-toxic concentrations of pollutants in soil. Their tolerance threshold on effect
of toxicants is lower than other representatives of pedofauna. The aim of this paper is to, through a
series of experiments, determine sensibility parameters (avoidance effect and limitation of habitat
functions) and makes comparison for the species Lumbricus rubellus and Lumbricus terrestris
(Oligochaeta, Annelida). As soil substrate an artificial soil substrate was used, prepared according to
the recommendation from the ISO 17512-1 standard. The composition of the substrate was — 70% of
kaolinite, 20% quartz sand and 10% of peat. The herbicide used as contaminant was Radazin T 50,
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with atrazine as its active substance. The comparative analysis of the obtained results determined that
the species L. rubellus is more sensitive to Radazin T 50 compared to L. terrestris. The substrate for
the species L. rubellus shows a limited habitat function and avoidance effect already at the
concentration of 104 pl/kg, and for the species L. terrestris at the concentration of 130.5 pl/kg.

Key words: Lumbricidae, atrazine, avoidance tests

KPAHUOMETPUJCKE KAPAKTEPUCTHUKE INOMYJALIUJA IIAKAJIA (Canis
aureus L.) HA TIOAPYYJY CPBUJE

Caersiana Musomesuh 3natanosuh', Mapuja Josanosuh’, Hesena Mutuh®

Mpupomso-matemarnuky paxynter, Yaupepsuter y Kparyjesiy, Panoja Jlomasosuha 12, 34000 Kparyjesar,
Cpb6wja, svetlanamz@kg.ac.rs
ZHpI/IpOILHO-MaTeMaTI/I‘IKI/I ¢dakynret, Yausep3urer y Kparyjesiy, Panoja JJomanosuha 12, 34000 Kparyjesarr,
CpoOuja

Caxerak: Tectupana je xuroresa J1a ce nomyanuje makaita (Canis aureus L.) ca Tpu Jiokaiurera y
Peny6muimn Cp6uju (Hum, Herotun u JlenuOiarcka memrdapa) pasiukyjy MO BEJIHYHHA U OOJIHKY
TJIABEHOT CKeJeTa.

Kpannomerpujcka ananmsa, Ha OCHOBY 46 MepeHHX KapakTepa, U3BpIIeHa je Ha 58 jequHKH,
KopHumhemeM YHUBapHjaHTHUX M MYJITUBAPHjaHTHUX CTaTUCTUYKKX aHaiIM3a. PesynraTtu cy mokaszanu
TpeH moBehama BEJWYMHE INIABEHOT cKelieTa uayhu ox momynanuje u3 Jenubnatcke memrdape o
nomynanuje u3 Huma. Myxjanu makana u3 Huma omnmmkyjy ce n1o0po pa3BHjeHHM MOTHIbAYHUM
perrnoHoMm. JKenke makana n3 Huma uMmajy u3aykeH ITITaBeHH CKEJIeT, BHCOKE JIOOAmCKe Yaxype, ca
N00pO pa3BHjEeHUM 3UTOMATUYHUM JIYKOBHMA, KpyIHE opOuTe, M0OpO pa3BUjeH aHTEPHOPHH JeO0
nobame, Kao M cinabuje pa3BHjeH MOTHJbaYHU PErvoH Jobame y nopehemy ca Mmyxjannma. [ naBenn
ckener MyXkjaka u3 JlemuOnaTcke memdape je Kparak, Maje BHCHHE, ca cllad0 pa3BUjeHUM
NOTHJbAYHMM PETMOHOM M 3WUTOMAaTHYHUM JIyKoBMMa. KoJ OBHMX jeqUHKM H0OWjeHE Cy BHCOKE
BPETHOCTH KapakTepa Be3aHWX 3a BUCHHY M Pa3BUjEHOCT aHTYJIapHOT HACTaBKa JIOHE BHIIHIIC.
Myxjamu u3 [lenmnOnarcke menrdape uMajy BapujaOWIIHUjE eeMEHTE BWIIMIIA HETO YKEHKE M3 HCTE
roTyJanyje.

[IpencraBibeHr pe3ynTaTH HMMajy BEJIMKH 3Ha4ya] y pa3yMeBamy YKIallama IomyJaluja
makana u3 PenyOnuke CpOuje y ONINTH OKBUP KPaHUOMETPHjCKE BapHjaOMIIHOCTH TIOMYyJialluja
makana y EBporu u Mory 3HadajHO JonpHHETH yHanpehemy yrnpaBbama U KOHTPOJIe OpPOjHOCTH OBE
JIOBHE BPCTE.

Kibyune peunm: tmakan, Canis aureus, KpaHHOMETPHjCKa BapHjaOMIHOCT, TOMYJIallHOHA
nudepeHuyjanmja

CRANIOMETRIC CHARACTERISTICS OF GOLDEN JACKAL (Canis aureus L.)
POPULATIONS FROM SERBIA

P .7 orl .o e r2 ogqer2
Svetlana MiloSevi¢ Zlatanovi¢', Marija Jovanovi¢”, Nevena Miti¢

Faculty of Science, University of Kragujevac, Radoja Domanovi¢a 12, 34000 Kragujevac, Serbia,
svetlanamz@kg.ac.rs
ZFaculty of Science, University of Kragujevac, Radoja Domanovi¢a 12, 34000 Kragujevac, Serbia

Abstract: We tested the hypothesis that the golden jackal (Canis aureus L.) populations from three

localities in Serbia (Ni§, Negotin and Deliblatska pescara) differ significantly in size and shape of the
cranium.
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Craniometric analysis, based on 46 measured characters, was performed on the 58 individuals
using univariate and multivariate statistical analysis. The results showed a general trend of cranial size
increase from Deliblatska pescara population to Ni§ population. Males from Ni§ had well developed
occipital region. Females from Ni§ had elongated skulls, high cranial capsule with well developed
zygomatic arches, large orbits, well developed anterior part of the skull and less developed occipital
region compared to males. Male skulls from Deliblatska pes¢ara were a lot smaller compared to
individuals from other populations. Skulls of these individuals were short and low, with less
developed occipital region and zygomatic arches. Individuals from Deliblatska pesc¢ara had high
values of characters related to height of the lower jaw and its angular process. Males from Deliblatska
pescara had more variable jaw elements compared to females of the same population.

Presented results are of great importance in understanding the position of golden jackal
populations from Serbia in the overall European framework of craniometric variability and can
contribute to the improvement of management and abundance control of game wildlife.

Key words: Golden jackal, Canis aureus, craniometric variability, population differentiation

MOP®OJIOKA BAPUJABUJIHOCT BPCTE CRATAEGUS MONOGYNA JACQ.
(ROSACEAE) HA IOAPYYJY MOUYBAPHO-BAPCKOI' EKOCUCTEMA
BAPJTAYA

Cunuma Ilxonapuh', Tamapa Panunxosnh’, Hana IHyMaTth, Mapko ]30;[py>lmh3

Mpupomso-matemarnuky paxynrer, Yaupepsuter y Bamoj JIyuu, Mnagena Crojanosuha 2,
78000 Bama Jlyka, Pemy6nuka Cpricka, E-mail: sskondric@yahoo.com
*Memurmuckn dakynrer, YauBepsuter y Bamoj Jlymu, Cae Mpkaa 14,

78000 bama Jlyka, Pery6imka Cprcka
*[llymapckn daxynrer, Yausepsuter y Bamoj Jlymu, Bojsoxe Crene Crenmanosiha 75a,
78000 bama Jlyka, Pery6imka Cpricka

Caxeraxk: Bpcra Crataegus monogyna Jacg. (ror) je HUCKO JINCTOMAIHO APBO MK TPHOBUTH KOYH
KOjH je y HalllUM KpajeBhMa jako pacrpocTpameH. Hajuemnrhe pacre mo pyboBumMa mryma, Kpaj myTeBa,
y JKMBHM Orpazama. [ J1or ce BUjeKOBUMa KOPHCTH Y TPAAUIHOHAIHO] MEIUIIMHA MHOTHUX HapoJa Kao
JBEKOBHTO CpeJIcTBO. Kao mpora ce KOpUCTe JIMCTOBH, 1IBjETOBU M IUIOA0BU. Hajno3Haruja je merosa
MpUMjeHa y JHjedelby XpOHWYHE cpuaHe WHCY(QUIMjeHIHje, MpodlieMa ca KPBHUM IPHTHUCKOM, Te
HEKHX IUTeCTUBHUX mpobieMa. McrpaxkuBama pal)eHa y ckopuje BpujeMe IMoKasyjy Ja TJor Mocjeayje
jOII ¥ aHTHOKCHAATUBHO, aHTHMH(IIAMATOPHO, AHTUMUKPOOHO M TaCTPOIPOTEKTUBHO JIjelIOBamkbe. Y
mpernapaTiMa rjiora ¢y OTKpHBeHa MHOTa (DapMaKOoJIONIKY aKTHBHA XEMHjCKa jeTUbCHha, alld OJ] CBUX
3a JbeKOBUTO [IjeJIOBA-E Cy HajBAXHUjU (DIaBOHOMAM U OJIMTOMEPHH NpouujaHuauHu. Mopdomomka
aHanmM3a JucToBa W IwiogoBa Bpcre Crataegus monogyna Ha moapydjy MOUYBapHO-O0apcKor
exocucteMa bapyaua je ypahena Ha ocHOBY 12 MOp(OJIOIIKIX KapakTepa 0 KOjUX YeTHPHU KapakTepa
MPEeNCTaB/bajy OJHOC WM KOJNMYHHK J[BA OpWUTHHAIHA Mjepema. [IpuKymbeHH Cy ToAalnud o
IUCTpUOYLIMjH OBE BPCTE HA HABEICHOM MOAPYYjy. Ypal)eHa je NeCKpUITHBHA CTATUCTHYKA aHAIN3a
MOpPQOJIONIKKX KapakTepa Te KoMIapaluja JoOUjeHHX pe3yiTaTa ca JIOCTYITHOM JINTEPaTyPOM.
Kibyune pujeun: Crataegus monogyna, mopdodoruja, bapaaua
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MORPHOLOGICAL VARIABILITY OF CRATAEGUS MONOGYNA JACQ.
(ROSACEAE) IN THE AREA OF WETLAND-MARSH ECOSYSTEM BARDACA

Sinisa Skondri¢*, Tamara Radinkovic’z, Nada §umatic’3, Marko Bodruzié®

YFaculty of Sciences, University of Banja Luka, Mladena Stojanovi¢a 2, 78000 Banja Luka,
Republic of Srpska, sskondric@yahoo.com
*Faculty of Medicine, University of Banja Luka, Save Mrkalja 14, 78000 Banja Luka, Republic of Srpska
3Faculty of Forestry, University of Banja Luka, Vojvode Stepe Stepanovic¢a 75a,
78000 Banja Luka, Republic of Srpska

Abstract: Crataegus monogyna Jacq. (hawthorn) is a small deciduous tree or a spiny shrub which is
widespread in our region. Most commonly it grows along forest edges, roadsides, in quicksets.
Hawthorn has been used for centuries in traditional medicine by many nations as a cure. The plant
parts used as a medicine are leaves, flowers and fruits. Its most famous use is in treating chronic
cardiac insufficiency, blood pressure and certain digestive problems. Recent scientific researches have
shown that hawthorn possesses antioxidant, anti-inflammatory, antimicrobial and gastro-protective
qualities. The hawthorn preparations have revealed many pharmacologically active chemical
compounds, most important being flavonoids and oligomeric proanthocyanidins. Morphological
analysis of leaves and fruits of Crataegus monogyna in the area of wetland-marsh ecosystem Bardaca
is performed on the basis of 12 morphological characters of which four characters represent ratio or
guotient of two original measurements. The data has been gathered on the distribution of this species
in the above-mentioned ecosystem. Descriptive statistical analysis of morphological characters was
performed so as the comparison of obtained results with literature data.

Key words: Crataegus monogyna, morphology, Bardaca

KARAKTERISTIKE STOMINOG APARATA KOD Tilia cordata (Mill.) | Betula
pendula (Roth.) U GRADSKOM I PRIGRADSKOM PODRUCJU BANJALUKE

Nina Janji¢, Dino Hasanagi¢, Tanja Maksimovi¢
Univerzitet u Banjoj Luci, Prirodno-matematicki fakultet, Mladena Stojanovica 2, 78 000 Banjaluka

Casxerak: Y OBOM pajy M3BpIIICHA je yIMOpeaHa aHAIM3a MUKPOAHATOMCKHX TapaMeTapa CTOMUHOT
amapara kon curnonucue ymne (Tillia cordata Mill.) u 6pese (Betula pendula Roth.) tokom nBa
mepuoma y ce3oHn (KacHO mpoJbehe M KacHO JheTo) ca moapydja bamamyke. Y3umame y3opaka
onabpaHnx OMJBHMX BpCTa M3BPIICHO je Ha cTabiMMa Koja Cy ce Hanasuia 1o caoOpahajHuie (ueHTap
rpajga) ¥ Ha crabiiuMa Koja Cy C€ Haja3uia y MPHUrpajCKOj 30HH IIyMCKOr ra3auHcTBa "Bennka
lo3na" y okonmuu rpaga. Crora je W jeJaH oJ LMJbeBa OBOI pajga OMO M Ja Ce UCIHMTA YTHIIA]
MOje/IMHUX aepoIoyTaHata Ha OCOOMHE CTOMHHOr amapara (Opoj CToMa, BEJIMYMHA CTOMa W
CTOMHUHOT OTBOpa). Pe3ynrary ucnutuBama y OBOM pajy yKasyjy Jia IOCTOje 3HayajHe pa3jiuKe y
noryiey ocobuna cromuHor anapata kox Tilia cordata (Mill.) u Betula pendula (Roth.) kao u
y OJIHOCY Ha HMCIUTUBAHO Tojpydje. Takohe, moOWjeHN pe3yiTaTd y Morjeay MpoMjeHe y Opojy |
BEJIMYMHM CTOMa MOTY Jia MOCTYXe Kao MoKa3aTelb OTIIOPHOCTH ojabpaHnX OWJBPHHUX BpCTa mpema
aeposzaralemy.

Kmbyune pujeun: crome, Tilia cordata, Betula pendula, aeposaraheme
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CHARACTERISTICS OF STOMATAL APPARATUS OF Tilia cordata (Mill.) AND
Betula pendula (Roth.) IN URBAN AND SUBURBAN AREA OF BANJALUKA

Nina Janji¢, Dino Hasanagié¢, Tanja Maksimovié¢
University of Banjaluka; Faculty of Science, Mladena Stojanovica 2, Banjaluka

Abstract: Comparative analysis was performed in this study regarding micro-anatomic parameters of
stomatal apparatus of small-leaved linden (Tilia cordata Mill.) and birch (Betula pendula Roth.) from
the area of Banjaluka in the course of two periods in the season (late spring and late summer).
Sampling of selected plant species was performed on trees which were located next to the road (city
centre) and on the trees located in the suburban area of "Velika Gozna™ forest estate near the city.
Therefore, one of the objectives of this study was to examine the impact of particular air pollutants on
characteristics of stomatal apparatus (number of stomata, size of stomata and stomatal pores). Results
of the research in this study indicate that there are significant differences regarding the characteristics
of stomatal apparatus at Tilia cordata (Mill.) and Betula pendula (Roth.) as well as in relation to the
examined area. Also, the obtained results in terms of change in the number and size of stomata can
serve as indicator of selected plant species’ resistance to air pollution.

Key words: stomata, Tilia cordata, Betula pendula, air pollution

CJIMYHOCT A PA3JIMKE Y JIUCTPUBYIIUJU BPCTA JTHEBHUX JIEIITUPA
Rhopalocera (Lepidoptera) Y EKOCUCTEMUMA IIJIAHUHA Y3JIOMAIL U
YEMEPHUIIA

Ciaasen ®uannosuh

Cpeamoukoiicku neHTap ,,Hukona Tecna®, OcnoBHa mkona ,,Cseru Casa‘“, Korop Bapoux,
filipovic_slaven@yahoo.com

Casxerak: VcpaxuBama JienTupa miaHnnHa Y3inoMar 1 YeMepHHIIa U3BPILEHa Cy Y CKIIOIY MPOojeKTa
,,DHOJIOIIKA U eKoJolIKa npoyyaBama Pemybnnke Cprcke™ u y ckiomy aktuBHoctd HBO JlpymtBo
3a HCTpaXKHBame W 3aimTury Oomoamsep3uteta PC. Paj mpercraBiba JOMyHY NpyodaBamy JTHEBHHX
nentupa 6ocaHckor nodpha kojy je Ha MOMeHyTHM IutaHnHaMa u3Bpuno Puso Cujapuh 1990 ronune.
VY pany je mata ynopeaHa aHanu3a y AMCTPHOYIMjH BPCTA HA CIMYHUM U PA3IMYUTUM CTaHUINTHMA
eKoCHCTeMHMa MOMEHYTUX IlaHuHa. Ha Y3momiy je 3abumibexxeno 80 Bpcra a Ha Yemepnuiu 94
Bpcre. MerpaxuBama cy usBpiueHa y nepuony oxa 2006 no 2013 rogune. Hajseha ciimunoct yrephena
je m3mely cycjenmHuX Tayaka jeJHe IUITaHMHE, Kao W CIMYHUX TUIIOBA CTAHMINTA JBHjE IUIAHHWHE, a
pasnuka ce noeehaBa wayhu oy TMOJHOXKja Ka BpXYy M 3aBUCHA je o JudepeHnujanyje TUNoBa
cTaHMInTa. YTBpH)EHE Cy MHOre CIELHjCKE CISIU(PHIHOCT, HEKe BpCTe ¢y Hal)eHe caMo Ha jeIIHOj
TUIAHWHY a HUCY 3a0uibexeHe Ha Jpyroj. [lokas3aHo je 1a cy HUCKe TUIaHWHE MPWIMYHO YHU(OpPMHE y
pacnpocTpameny JTHEBHUX JICTITHPA.
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SIMILARITIES AND DIFFERENCES IN THE DISTRIBUTION OF DAILY
BUTTERFLIES Rhopalocera (Lepjdoptera) WITHIN THE ECOSYSTEMS OF
UZLOMAC AND CEMERNICA MOUNTAINS

Slaven Filipovié¢
High School Centre , Nikola Tesla®, Elementary school ,,Sveti Sava“, Kotor Varo§

Abstract: The research of butterflies in mountains Uzlomac and Cemernica were carried out within
the project "Biological and ecological study of Republic of Srpska” and the activities of the NGO
Society for Research and Conservation of Biodiversity of RS. The work represents an addition to the
study of daylight butterflies in Bosnian hills on the previously mentioned mountains done by Rizo
Sijari¢ in 1990. The work includes a comparative analysis of the distribution of species in similar and
different habitats in the ecosystems of the mentioned mountains. In Uzlomac 80 species were
recorded and 94 species in Cemernica. The research was done in the period from 2006 to 2013. The
greatest similarity was found between neighboring points of a mountain, and similar types of habitats
of the two mountains, and the difference increases going from the base to the top and is dependent on
the differentiation of types of habitats. Many species specificities were identified, some species were
found only on one mountain and were not observed in the other. It is shown that the low mountains
are fairly uniformed in distribution of daylight butterflies.

JUCTPUBYHHNJA U TPAHCJIOKALIUJA TEHIKUX METAJIA
Y BUOTCKOM U ABUOTCKOM MATPUKCY
MHOPEJI BUCOKO®DPPEKBEHTHE CAOBPARAJHUIIE Y BABHOJ JIYLHU

Cuexxana Mutosan', Bubana llkpouh’, Cjernana Jlommh®, Maja Kapaman',
Munan MaTaByﬂ)1

1HpI/IpO,I[HO-MaTGMaTI/I‘{KI/I ¢dakynrer, Yausep3uret y HoBom Cany, Cpbuja
2T eXHOJIOMIKH ¢daxynrer, Yuusepsurer y Hosom Cany, CpOuja
3HpI/Ip0}Z[H0-MaTeMaTI/IHKI/I ¢akynret, YHuBep3uret y bamoj JIymm, Peny6nuka Cprcka,
svjetlanalolic@gmail.com

Caxerak. VYpOaHa 3eMJbHIITA Cy YECTO KOHTAMHUHHCAHA MeTalnMa MOPEKIIOM W3 HWHIYCTpHje,
TPaHCHOPTa W JPYTUX JbYJCKUX aKTUBHOCTH. Y OBOj CTYAMjU KOHIICHTpAIlMja TEHIKMX MeTaia je
WCIHUTUBAaHA Y MOBPILMHCKOM CJIOjy 3€MJBUINTA HEMOCPEIHO Y3 BUCOKO(PEKBEHTHY caoOpahajHully
(ymuuma Mnanena CrojanoBuha), y kopu npeera jmme (Tilia spp.), y mioaumrTiMa TJbHBE
Schizophyllum commune (pacuerbeHa mianuia) © y30piEMa MpaIlIMHEe, NPUKYIJBCHUM Ha
pasmuuntuM yaaskeHoctrma (0,2 — 200m) ox kosoBo3a. Pesynratm aHanmse cy KopuimheHH 3a
oapehrBame TIaBHUX M3BOpa 3aralerma, IMCTpUOyLHje U TpaHCIOKalMje TeIKUX MeTana. JlooujeHu
pe3yiITaTH Cy MOKa3ald 3HAa4ajHO CMamelke MeTalia mopekioMm u3 caodpahaja (Fe, Zn, Pb, Ni, Cu u
Cd) y y3opuuma 3emsbHiTa ca noBehameM YIaJbeHOCTH O] UBHIE IyTa. McTo Tako, MOBHUINEHE
KOHIIEHTpaIje MeTalla KOju NoTH4y of caobpahaja, moce6Ho Pb u Cr y aHanu3upaHoj KOpH JIpBeTa,
IUIOJUINTAMA TJbUBE M y30pLUMa NpaIlMHE YKa3zyjy Ha OYMIJICIHY KOHTaMHHAIMja MOPEKIOM O]
JokanHor caoOpahaja.

Kibyune pujeun: Temkn MeTaid, JIUIa, TJbUBA, palIiHa
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AND TRANSLOCATION OF HEAVY METALS IN BIOTIC AND ABIOTIC
MATRIX ALONG HIGH-FREQUENCY ROAD IN THE BANJA LUKA CITY

SneZana Milovac?, Biljana Skrbié?, Svjetlana Lolié, Maja Karaman®, Milan Matavulj*

YFaculty of Sciences, University of Novi Sad; Republic of Serbia
“Faculty of Technology, University of Novi Sad; Republic of Serbia
3Faculty of Sciences, University of Banja Luka, Republic of Srpska, svjetlanalolic@gmail.com

Abstract: Urban soils are often contaminated by metals deriving from industry, transportation and
other human activities. In this study, concentration of heavy metals were investigated in roadside
surface soil, linden tree bark (Tilia spp.), mushroom Schizophyllum commune (Split gill) and dust
samples collected at different distances (0.2 — 200m) from main high-frequency road of the Banja
Luka City. Results of the analysis were used to determine major sources, distribution and
translocation of heavy metals pollution. The obtained results showed significant decrease of traffic-
related metals (Fe, Zn, Pb, Ni, Cu and Cd) in soil samples with increasing distance from road edge.
Also, elevated concentrations of traffic-related metals, especially Pb and Cr in analyzed tree bark,
mushroom basidiocarp and dust samples, indicate the obvious roadside contamination whose primary
contributors appear to be vehicular local traffic.

Key words: heavy etals, bark, fungus, dust
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_ CABPEMEHMTPEHJIOBUYXEMHIM

TEPMAJIHO PA3JIATAIbE AHETHJICAJIMIUJIHE KUCEJIUMHE METOJ1OM
CUMVYJITAHE TT'A/ATA AHAJIN3E

Maja JIpaua, /I[parana Musmcasuh, lujana Jeauh

! Meuuuscku ¢axynrer, Ctyaujcku nporpam ®apmanuja, Yuusepsuret y bawoj Jlynu, bynesap BojBoze
Bojosutia 1a, 78000 bama Jlyka, Pemyonuka Cprcka, buX, konrakt E-mail: dijana_jelic@hotmail.com

Caxkerak: Ilosse npumjene tepmanaux aHanuza (TGA, DTA u DSC) je Beoma mmmpoko n o0yxBaTa
UCTIUTHBAkba Ha IOJMMEpPHMa, JIMjEeKOBHMA, XpaHW, KEPaMHUIM, OPraHCKHMM M HEOPTaHCKUM
CyIICTaHI]aMa, YaK W OWOJIOIKUM opraHuzMuma. Ciyke 3a KOHTPOILY KBaJHWTETa, H3ydaBarbe
crabuiaHOCTH, TmonmuMopdu3ma, guctohe cymncraHmd... lIpoydaBame ¢akTopa KOjU IAETEPMUHHIITY
KAHETUKY CYIICTaHIM MOXKE C€ YTBPAUTH TePMUYKa CTAOMIIHOCT MCIUTHBAHE cyrcTanne. [{umb oor
pana je ICIUTHBake TEPMUYKE CTAOMITHOCTH aleTHCATHIUIHE KuceanHe (ASA) METOJIOM CUMYJITaHe
TG/DTA Tepmujcke ananuze. Pag nzydaBa TepMHUKy CTaOMITHOCT M KMHETHKY paznarama ASA Koje
j€ OJI BeNMKE BaXKHOCTH jep yTUYE Ha CUTYPHOCT U e(PUKACHOCT JIMjeKa. ATETHIICATHIIAITHA KUCeTNHA
MpeCcTaB/ba alCTHIHU JCPUBAT CATUIMIHE KUCENMHE. AleTwiacanuiiHa kuceianHa (ASA) je
Oujena, KpuCTaliHa, CJIa00 KUCeNla CYICTaHIa, ca TauykoM Tombewma oko 138-140 °C. KoncranTa
muconjarje (pKa) 3a ameTwicanMITHY KHCETHMHY W3HOocH 3,5 Ha Temmeparypu on 25 °C.
Tepmuuka pasrpaigma je W3ydaBaHa y HEYTPaHO] CpPEeOuHH, y aTMochepn a3zoTa, ca Op3MHOM
sarpujaBamba 10°C/mun, ox codne mo 600 °C. Pasrpaama ce omBujana y 4 daze. Ouapehenu cy
KMHETUYKU napaMeTpu Ea m A koju cy HaMm BeoMa BpHje/IHU TOKa3aTesbl CTAOMIHOCTH cucTeMa. Ha
OCHOBY OBHX ITapamerapa oJpel)eHn cy u TepMOJMHAMUYKH TTapaMeTpu.

Kbyune pujeum: TepManHe MeTolle, KHHETHKA YBPCTOT CTama, AaleTHICATMIMIHA KHCEIHA,
CTaOMITHOCT

THERMAL DECOMPOSITION OF ACETIL SALICYLIC ACID BY
SIMULTANEOUS TGA/DTA ANALYSIS

Maja Draca, Dragana Milisavié¢, Dijana Jelié

! Medical faculy, Pharmacy Department, University of Banja Luka, Bulevar vojvode Bojovi¢a 1a, 78 000 Banja
Luka, Republic of Srpska, B&H, contact E-mail: dijana_jelic@hotmail.com

Abstract: The application field of thermal analysis (TGA, DTA and DSC) is very wide and includes
investigation on polymers, pharmaceuticals, food, ceramics, organic and inorganic substances, even
some biological organisms. They are used for quality control, stability studies, polymorphism,
determining purity of substances etc. Thermal stability can be determined by kinetics study and its
parameters. The aim of this paper is the study of thermal stability of acetyl salicylic acid (ASA) by
simultaneous TGA/DTA thermal analysis. The paper studies thermal stability and kinetics of acetyl
salicylic acid decomposition, because it may affect the stability and efficiency of the drug. Acetyl
salicylic acid in an acetyl derivative of salicylic acid (SA). Acetyl salicylic acid (ASA) is a white,
crystalline, weakly acidic substance, with a melting point about 138-140°C. Acids dissociation
constant (pKa) is 3,5 at 25 °C. Thermal decomposition of ASA is studied in neutral medium, under a
nitrogen atmosphere, with the heating rate of 10 °C/min, from room temperature to 600 °C. Thermal
decomposition took place in four phases. Very valuable indicators of the stability of the system, such
as kinetics parameters Ea and A are determined in this paper. Using these parameters, thermodynamic
parameters are determined as well.

Key words: thermal methods, solid state kinetics, acetyl salicylic acid, stability
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NCIIMTUBAIBE KUHETUKE ACKOPBUHCKE KUCEJIMHE
EJIEKTPOXEMUWJCKOM METOA0OM

arana Muiucasuh’, Caska Jankosuh', Jlujana Jennh?
) s AH]

YYuusepsurer y Bamoj Jlym, IIpupoaso-maremariaxu akyrer, CIT Xemnja, Mnagena Crojanosuha 2,
78000 bama Jlyka, Pemmyonmka Cpricka, buX
’MeHIUHHCKH ¢daxynrer, ®apmanmja, Yausepsuter y bamoj Jlynu, CaBe Mpkasea 14, 78000 bama Jlyka,
Peny6nuka Cpricka, buX, xoutakt E-mail: dijana_jelic@hotmail.com

Ca:xkerak: L{usp oBOT pana je HCIIMTHBAakEe KHETHKE BOJICHOT PacTBOpa acKopOWHCKe kKucennHe (AA)
MIPUMjEHOM KOHIYKTOMETpHjcke MeToze. KoHAyKkToMeTpHjcka MeTo/a je eNeKTPOXEeMHjCKa MeToa
3aCHOBaHAa Ha Mjepemy OTIOpa MpoBoaHMKA. OBa METO/a Cce MoKa3ana Kao jeAHOCTaBHA, je)THHA U
MPUCTYNauHa, T€ Ce KOPUCTH Y (apMarleyTcKOj WHIYCTPUjU, MOHUTOPUHTY 3aral)yjyhux KOMIIOHEHTH
’KMBOTHE CpEIHHE, MPEeXpaMOeHOj WHIYCTPHjH U MHOTHM JpPYrHM. VcTpakuBame KHHETHKE OBOT
jenumbeka je BeoMa BakaH CETMEHT, KOjU MOKa3yje Kako HAaMHPHUIIE U Mperapare ca aCKOpOMHCKOM
kucenuHoM (AA) 4uyBaTH Ha aJieKBaTaH HauuH 0e3 ryOuraka. AckopOuHCKa kucenuHa (AA) je
MIPUPOIHU aHTHOKCHIAHT W TIPEJACTaBJba jeqHy oa kKommoHeHTHu ButamuHa Ll. To je Oujena, uBpcra
CyIICTaHIla, Koja ce moOpo pacTBapa y BOAW, NMpU YeMmy ¢opMmMupa OIaro Kucele pacTBOpeE.
AckopOuHcka kucenuHa (AA) je CyICTaHIa ydja Tauyka KJbydama u3HOcH 553 °C, mok Tauka
Tombewa m3Hocu 190 °C. YV mmpy mnpahema KHHETHKe, BpIIEHO je Mjepeme crenuduiane
MIPOBOIJBMBOCTH pacTBopa ackopOuHCKe kucennHe (AA), Ha Ttemnepatypu ox 8 °C, y oapeheHum
BpeMeHCKUM wuHTepBanuMma. Canpxaj ackopOmHcke KucenuHe (AA) je onpeheH meromom
kanuOpanuoHe KpuBe. VcnuTHBama cy mokasana Jia pachaj ackopOWHCke kKucennHe (AA) crnujenu
KMHETHKY Jpyror pena. Oapehenu cy kunetudku napamerpu K, tq /, u E,.

Kibyune pujeun: ackopOMHCKA KMCENTMHA, KHHETUKA, KHHETHYKH MapaMeTpH, CTAOMITHOCT

DETERMINATION OF ASKORBIC ACID KINETICS BY ELECTROCHEMICAL
METHOD

Dragana Milisavi¢', Savka Jankovi¢' and Dijana Jeli¢®

! Faculty of Science, Chemistry Department, University of Banja Luka, M. Stojanovica 2,
78000 Banja Luka, Republic of Srpska, B&H
% Medical faculty, Pharmacy department, University of Banja Luka, Save Mrkalja 14,
78000 Banja Luka, Republic of Srpska, B&H, contact E-mail: dijana_jelic@hotmail.com

Abstract: The aim of this paper is the study of the kinetics of ascorbic acids (AA) aqueous solution
using conductometric method. Conductometry is an electrochemical method based on measuring the
resistance of the conductor. This method is proved to be simple, cheap and affordable. It is used in
pharmaceutical industry, monitoring of polluting components of the environment, food industry and
many others. Knowlidge of AA kinetics is very important segment, which reveal us how to save food
and products with ascorbic acid (AA) without loss of AA molecules. Ascorbic acid (AA) is natural
antioxidant and one form of vitamin C. It is white, solid substance, that dissolves well in water and
give mildly acidic solutions. Ascorbic acid (AA) is a substance with a boiling point around 553°C and
melting point is 190°C. For purpose of kinetics of AA monitoring, specific conductivity of the
solution of ascorbic acid (AA) is measured at temperature 8°C, at specified time intervals. The content
of ascorbic acid (AA) is determined by calibration curve. Results showed that the decomposition of
ascorbic acid (AA) follows second order kinetics. Kinetics parameters Kk, t;,, and Ea are also
determined in this paper.

Key words: ascorbic acid, kinetics, kinetics parameters, stability
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OJPEBUBAILE KOHIHEHTPAIIMJE IIMPOKATEXOJIA Y
BRAY-LIEBHAFSKY OCHUJIATOPHOJ PEAKIIUJHU

Jenena IT. Makcumonuh', Maja II. Pagnacco ', Harama JI. ejuh?,
Jbubana 3. Koaap Auuh', Cro6oman P. Auuh’

! Vuusepsuter y beorpany, ®@axynter 3a pusnuky xemujy, bpahe Jyrouha 12-16, 11000 Beorpaz,
Cpbuja, xonrakt E-mail: jelena.maksimovic@ffh.bg.ac.rs
2 Vungepsuter y Beorpany, ®apmaneyrcku pakynrer, Bojsone Crene 450, 11221 Beorpan, Cp6uja

Caxerak: Bray-Liebhafsky (BL) peakuuja je mpBa OTKpHBEHa XOMOTEHa OCIHJIATOPHA peakiuja y
KOjo] KOHIIEHTpalMje peakTaHaTa, OJHOCHO MpOJIyKaTa, KackagHO OIaaajy, OJHOCHO DacTy, JOK
KOHIIEHTpAIje MHTEePMEeNrjepa OCIIIYyjy y BpeMeHy. To je peakndja KaTaIUTHYKOT pa3iarama
BOJIOHHMK-TIEPOKCHJIA Ha KUCEOHUK M BOAY Y IPHCYCTBY KalljyM-jofaTa U CyMIIOpHE Kucenune. Mako
jeIHOCTaBHA, OBa Peakilvja je MpeaMeT HHTCH3UMBHOT UCIIMTHBAbA IyTH HU3 TOJMHA, KAKO Ca IUJbeM
MpOHAJNIKEHha HEHOT CIIOKEHOT MEXaHU3Ma, TaKo U 32 aHAJIUTUYKY IPUMEHY. Y OBOM paay KOPUCTH
ce BL peakmuja xao marpuma 3a oapehuBame HeEMmo3HaTe KOHIEHTpamuje nupokarexona (1,2-
TUXAIPOKCUOCH3EH), KOjU C€ KOPHCTH Kao MPEeKypcop 3a MPOW3BOY IeCTUlaa, mapdema u
nexoBa. OppehuBame HeEMo3HATe KOHIIGHTPALMje MHUPOKATEX0la 3acHUBA C€ Ha IOCTOjamby
(hyHKIIMOHANTHE Be3e m3Mel)y KoHIeHTpalmje nmupokarexona u oa3uBa BL cucrema. U3 kanmmbpanmone
KpHBe m00HjeHe neprypboBameM BL matpranor crucrema ([KIOs]o = 7,35 x 10-2 mol dm®, [H,SO04]o
= 4,79 x 102 mol dm?®, [H,0., = 7,00 x 10° mol dm™, Gpsuna memama 900 oGpT/MHH H
temrieparypa 60 °C) crapmapaHUM pacTBOpHMa IHUpoKaTexoyia, ojapehyje ce HemosHaTa
KOHLICHTpAIHja MMPOKATEX0JIa Y HICIUTHBAHOM Y30DKY.

Ksbyune peun: Bray-Liebhafsky peaknuja, nupokatexos, KBAHTUTaTHBHA aHATIH32a

THE USAGE OF THE OSCILLATORY BRAY-LIEBHAFSKY REACTION FOR
DETERMINATION OF PYROCATEHOL CONCENTRATION

Jelena P. Maksimovi¢', Maja C. Pagnacco’, Nataga D. Peji¢?, Ljiljana Z. Kolar Ani¢”,
Slobodan R. Ani¢'

! University of Belgrade, Faculty of Physical Chemistry, Braée Jugoviéa 12-16, 11000 Beograd,
Serbia, contact E-mail: jelena.maksimovic@ffh.bg.ac.rs
2 University of Belgrade, Faculty of Pharmacy, Vojvode Stepe 450, 11221 Beograd, Serbia

Abstract: The Bray-Liebhafsky (BL) reaction is the first detected homogeneous oscillatory reaction
in which the concentrations of the reactants and products, decrease/increase in stepwise form, while
the concentrations of intermediates oscillate in time. This reaction is the catalytic decomposition of
hydrogen peroxide to oxygen and water in the presence of potassium iodate and sulfuric acid.
Although simple, this reaction is the subject of intensive investigations from many years, either with
aim to elucidate its complex mechanism or to study the analytical applications. In this paper, the BL
reaction is used as the matrix for determination of the unknown concentration of pyrocatechol (1,2-
dihydroxy benzene), which is used as a precursor for the production of pesticides, perfumes and
drugs. Determination of the unknown concentration of pyrocatechol is based on the existence of
functional relationships between the concentration of pyrocatechol and the BL system response. From
the calibration curve, obtained by measuring the response of BL system ([KIO;], = 7.35 x 10 mol
dm?, [H,S04]o = 4.79 x 10 mol dm™®, [H,0.], = 7.00 x 10 mol dm™, stirring speed 900 min™ and
temperature 60 °C) to pyrocatechol perturbations, for a series of standard solutions, determines the
unknown concentration of pyrocatechol in the test sample.

Key words: Bray-Liebhafsky reaction, pyrocatechol, quantitative analysis
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CTYAUJE CTABUJIHOCTHU AMBPOKCOJI XUJIPOXJIOPUJIA
YIIOTPEBOM TEPMAJIHUX METOJA

Aujana Jennh, Cauga ®aznaruh, Iparana Muancasuh

! Megunmmickn daxymrer, Crymujckn mporpam ®apmammja, Yausepsuter y Bamoj Jlymu, Bynesap Bojsoze
bojosuha 1a, 78 000 Bama Jlyka, Peny6muka Cpricka, buX, kourakt E-mail: dijana_jelic@hotmail.com

Caxerak: Jla Ou pa3Buinu crabuiaH, CUTypaH M cUKacaH JHjEK, YBHIl Y (PU3NUKO-XCMH]jCKE
KapakTepHCTHKEe aKTHBHE KOMIIOHEHTE, Kao0 M KOMIIATHOWIHOCT aKTHBHE KOMIIOHEHTE ca
eKCIUTHjeHcHMa ¢y BeoMa OuTHE. L{nib 0BOT MCTpakiBama je HCIMTUBAKE CTAOMITHOCTH aMOPOKCOIT
xugpaoxiaopuna (AMB) kao axkTHBHE KOMIIOHEHTE Y KOMEPUHjaIHO JOCTYIHUM Tabierama
Flavamed® ca acmekta kuHetuke. AmOpokcon xuapoxsiopun (AMB), (1s,4s)-4-((2-amuno-3,5-
TUOPOMOIMKIIOXEKCHIT)METXIJIAMUHO) ITUKJIIOXEKCAHON XHUAPOXJIOPU, j€ TONYCHHTETHYKH JepPUBAT
BacHIlMHA J00OMjeH oja uHmujckor jkOyHa Adhatoda Vasica. YmorpeOoM TepMalHHUX MeETOoJa
(TGA/DTA) y koMOMHAIMjuU Ca XEMHjCKOM KHHETHKOM Jalld CMO MeXaHW3aM Jerpajanuje |
kuHeTnke y AMB tabnerama. CBu peneBaHTHH KHHETUYKH ITapaMeTpH, MonmyT KoHcTtanTe op3une (k),
enepruje aktuBanyje (Ea), pena peakuuje (n) u BpemeHa noiypacnana (ti,) Cy u3padyHaTy.

Kibyune pujeun: TtepManHe MeTole, KHHETHKA YBPCTOT CTama, aMOpPOKCON XHUIPOXJIOPH,
CTaOMITHOCT.

STABILITY STUDY OF AMBROXOL HYDROCHLORIDE BY THERMAL
METHODS

Dijana Jeli¢, Saida Fazlagié, Dragana Milisavié¢

! Medical faculty, Pharmacy Department, University of Banja Luka, Bulevar vojvode Bojovi¢a 1a, 78000 Banja
Luka, Republic of Srpska, B&H, contact E-mail: dijana_jelic@hotmail.com

Abstract: In order to develop stable, safe and effective final drug productit is essential to characterise
the physico-chemical properties, as well as, to assess its compatibility with excipients during the
processing and storage time. In the present study, we focused our attention on the stability of the
active component (Ambroxol hydrochloride (AMB)) in the commercial pharmaceutical tablet
formulation (Flavamed®) from the kinetic point of view. Ambroxol hydrochloride (AMB), (1s,4s)-4-
((2-amino-3,5-dibromocyclohexyl)methylamino) cyclohexanol hydrochloride, is semi - synthetic
derivative of wvasicine obtained from Indian shrub Adhatoda vasica. Using thermal methods
(TGA/DTA) combined with chemical kinetics we gave explanation on degradation and kinetics of
AMB in tablets. All the relevant parameters, concerning stability of a drug, such as constant rate (k),
activation energy (Ea), reaction order (n) and half-time (ty,) were calculated.

Key words: thermal methods, solid state kinetics, ambroxol hydrochloride, stability

IMPONJEHA AHTUOKCUJAHTHE AKTUBHOCTHU TEPIIEHOUJIA U3
ETAPCKOI' YJbA BOCUJBKA ITPUCTYIIOM PAYYHAPCKE XEMUJE

Pesba Cypyunh', Munan Cxpoouh’

! Karenpa 3a hapmakorsosnjy, Meauuusacku pakynter, YHusepsuter y bamoj JIymu, Case Mpkaspa 14,
78000 Bamanyka, Penyonuka Cpricka, buX, kontakr E-mail: relja_s@yahoo.com
2 Karenpa 3a HykneapHy MequiuHy, MenunuHckd ¢akynrer, Y HuBep3uTeT y bamoj Jlymm,
Case Mpkasea 14, 78000 bamanyka, Pemmyonuka Cpricka, buX

Caxerak: bocmwmak (Ocimum basilicum L. IMTopomuna Lamiaceae) je mo3HaTa 3adMHCKa OWMIBKA,
nopujexiom u3 Mummje. HoBuje crymmje cy morBpawie Moryhu 3Hadaj e€TapcKor yjba y TEparuju

30


file:///C:/Users/Milica/AppData/Local/Temp/Rar$DIa0.673/dijana_jelic@hotmail.com
file:///E:/PMF/Konf2016/Apstrakt_Konf2016/dijana_jelic@hotmail.com
file:///C:/Users/Milica/AppData/Local/Temp/Rar$DIa0.931/relja_s@yahoo.com

HEKHX 000JpeHa. Y OBOM pajay MUCTPAKWIA CMO XEMHjCKM CacTaB W aHTHOKCHIATHBHY aKTHBHOCT
eTapckor yJba Oocuipka, Te y3 MoMoh MeToJe MOJEKYJNapHOr [OKHHTa H3BPLIMIM MpOILjeHy
AQHTHOKCHJATHBHE aKTHBHOCTH HAj3aCTYIJbEHHjHUX KOMIIOHEHTH €TapCKOr yJba. 3a HCIHUTUBAE jE
KopuImheH OpraHCKH TajeH OOCHJbaK MPUKYIUbeH Ha nokamuteTy HoBu ['pax, buX. Mzomammja
eTapCcKor yJba je ypaleHa qecTHIanujoM BoieHOM mapom mpema mnpomnucy Ph. Eur. 7.0. U3 ycutmenor
OMJbHOT MaTepHjalia HaKOH 2,5 caTa JeCTUIalije U30JI0BaHO j€ JKYyTO €TapcKO YJbe, JIAaKIIEe O] BOJC
Koje je 3aTuM aHanmuzupano nomohy GC-FID u GC-MS merona. [aBHe KOMIIOHEHTE €TapCcKOT yJba
Cy TepIieHCKa jemumema: P-muHanoin (53,99%), ectparon (16,04%), a-kaguaon (10,69%), repannan
(4,82%), mayka-5,8-muen (4,52%), a-Oymuecen (4,25%) u y-xaauuen (3,57%). AHTHOKCHIAHTHA
aKTHUBHOCT €TapCcKOI yJba HcHHTaHa je KopumhewmeM 1,1-mupennn-2-nukpui-xuapaszun (DPPH)
pearenca. Etapcko yijpe OocuibKa je ToKa3alo yMjepeHy aHTHOKCHIAHTHY akTHBHOCT. VHXxuOuImja
DPPH panukana je mo3Ho-3aBucHa, ca Bpujennomhy ICso = 1,87 g/mL. V cTyauju MonekyiapHor
JOKHHTa KopHIIhieHa je KpucTajorpadcka CTpyKTypa KCaHTHH OKcujaze mpeysera u3 [IpoTenHcke
6a3e momaraka (Www.pdb.org). Xemujcke cTpyKType cacTtojaka eTapckor yiba (Jiranaa) 60CHIbKa Cy
npeysete u3 Pubchem 6asze momaraka. (Www.pubchem.ncbi.nlm.nih.gov). TIporpam AutoDockTools
1.5.6 je xopumiheH 3a nmpunpeMy NpOTEMHCKE CTPYKTYpE U Jurana. Pe3ynrar anaiausze MoJeKyIapHOT
JOKHMHTa YKa3yje Ha MoTyhu 3Ha4aj ceCKBUTEPIIEHOMAA Ka0 HOCHOIA aHTHOKCUIAHTHE aKTHUBHOCTH.
Kibyune pujeun: 6ocuibak, €Tapcko yJbe, aHTHOKCHIATUBHA aKTUBHOCT, MOJICKYJIAPHU JJOKUHT

COMPUTATIONAL CHEMISTRY APPROACH FOR EVALUATION OF
TERPENOID ANTIOXIDANT ACTIVITY FROM BASIL ESSENTIAL OIL

Relja Suruti¢', Milan Skrobi¢?

! Department of Pharmacognosy, Faculty of Medicine, University of Banja Luka, Save Mrkalja 14,
78000 Banjaluka, Republic of Srpska, B&H, contact E-mail: relja_s@yahoo.com
2 Department of Nuclear medicine, Faculty of Medicine, University of Banja Luka, Save Mrkalja 14,
78000 Banjaluka, Republic of Srpska, B&H

Abstract: Basil (Ocimum basilicum L. Family Lamiaceae) is well known spice, originally native to
India. Recent studies confirmed potential importance of basil essential oil in the treatment of some
diseases. In present work we have investigated chemical composition and antioxidant activity of basil
essential oil and evaluated antioxidant activity of the most abundant essential oil components by the
method of molecular docking. For investigation we used organically grown basil collected from
locality Novi Grad, BiH. Essential oil was obtained by hydrodistillation process according to Ph. Eur.
7.0 procedure. Grounded plant material after 2.5 h distillation yielded yellow essential oil, lighter than
water which was then analyzed by GC-FID and GC-MS. The main components of the essential oils
were terpenoid compounds: B-linalool (53.99%), estragole (16.04%), a-cadinole (10.69%), geranial
(4.82%), dauca-5,8-diene (4.52%), a-bulnesene (4.25%) and y-cadinene (3.57%). Antioxidant activity
was examined using 1,1-diphenyl-2-picryl-hydrazyl (DPPH) method. The basil essential oil showed
moderate antioxidant activity. Scavenging of DPPH radical was concentration-dependent, with IC 5, =
1.87 g/ml. Crystallographic structure of xanthine oxidase used for molecular docking studies was
downloaded from the Protein Data Bank (www.pdb.org). The ligand chemical structures of basil
essential oil components were obtained from Pubchem database (www.pubchem.ncbi.nlm.nih.gov).
Software AutoDockTools1.5.6 was used to prepare the protein and the ligands. Results of molecular
docking study indicate possible significance of sesquiterpenoids as principal antioxidants.

Key words: Basil, Essential oil, Antioxidant activity, Molecular docking
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CHUHTE3A, MOJJINPUKALINJA U KAPAKTEPU3ALIMJA MATHETHOTI'
MAKPOIIOPO3HOI' KOIIOJIMMEPA HA BA3HU I'NNIMOUANJIMETAKPUJIATA

Jbuibana Cypyunh', 3jesnana Canguh’, Bojana Exvenrunh®, Anexcanapa Hacracosuh®

! Menummncku daxynrer, Yausepsurer y bamoj Jlymu, CaBe Mpkassa 14, 78000 Bama Jlyka, PC, buX,
konrakT E-mail: ljilja_m@yahoo.com
2 Yuusepsuter y bamoj Jlymu, [IpupuogHo-Matemariuku dakynrer, CTYIHjCKH IPOrPaM 3a XeMH]y,
Muanena Crojanosuha 2, 78000 bama Jlyka, PC, buX
3 MHcTHTYT 3a XeMHjy, TEXHOIOTH]Y K MeTanyprujy, Yuusepsuter y beorpany, Fheromesa 12,
11000 Beorpan, Cpouja

Caskerak: XenaTHM TOJMMEPU Cy BeOMa MOTOJHU 32 YKJIamkamke TEIIKUX MeTaja W TpeTMaH
OTHAJHUX BOAA Y XMAPOMETAIYPIUjU U OPYTUM HHIYCTPHjCKUM TpaHama. VcTOBpeMEHO MarHeTHH
UMYHOCOpOEHTH 100ujajy cBe Behw OMOXEMHjCKM 3Hauyaj 300T jeqHOCTaBHE NMPHMEHE M BUCOKOT
KaraiuTeTa COpIIIHje.

[IpucyctBo onpeheHux ¢GyHKUMOHANHUX Tpylla Ha MOBPIIMHM MAarHeTHHX YECTHUIA
omoryhaBa Be3uBame 0roBapajyhux 6momMoseKyna Ko mMTo Cy aHTHTeNa, €H3UMH HITH TTOTHCaXapuIn.
Maxpornopo3Hu KONoJIuMepy Ha 0a3u TIIHIUAXIMETaKpuiIaTa moceOHO Cy 3aHUMJBUBH jep €MOKCHIHA
rpyna MOXe JIakO Ja ce TpaHC(QOpMHUIIE Y MMUHOIAMALETATHY, TUOJHY, MUPa30Jl, a30-TPyIy M CII.
MarseTHn yMpeXeHH MAaKpOIIOPO3HU KOomomuMep Ha 0a3um mmnuamiMeTakpunata, GMA, wu
etwineHrukoamumeTakpuiara, EGDMA, m-poli(GMA-co-EGDMA) cuHTeTHCaH je CyCIICH3HOHOM
KOTIOJIMMEPHU3aIijoM, Y TIPUCYCTBY MHEPTHE KOMIIOHEHTE (CMellle IMKJIOXEeKCaHona u anudaTtuaHor
aJKOXO0J1a) 1 MarHeTHTA.

VY nuspy nobujama pa3iMIuTUX XEMHjCKHX MOBPIIMHA, CHHTETUCAH MarHETHH KOIIOJIUMED je
MoaudukoBan: 1) yBohemem wnmuHOommaneratHe kucenure (IDA) y ysopak m-poli(GMA-co-
EGDMA)-IDA wu 2) cunanusaiijom (3-amunonpornun)-tpuetokcucuiaanoM (APTES) y yzopak m-poli
(GMA-co-EGDMA)-APTES. 3a dysakuuonanusaiujy, vecrune m-poli (GMA-co-EGDMA) cy
3arpeBaHe ca IDA y cmemm eraHoi/Boaa Ha 80°C TokoM 15 yacoBa y3 MEXaHUUYKO Mellame, HCIIpaHe
BOJOM M CYIICHE y BaKyM CYyHIHHIHW. 3a cuianuszauujy, dectuie m-poli (GMA-co-EGDMA) cy
pearoBaie ca APTES y meranomy Ha 60°C, TokoM 8 4acoBa y3 MEXaHMUYKO MeEIIame, UCIpPaHE
METaHOJIOM M CyIlIeHe Yy BakyM cyirHuld. CTpyKTypa U MOp¢oJIordja CBUX y30paka aHaJlM3UpaHa je
HHOPAPBEHOM CIIEKTPOcKonHjoM ca DoypreoBoM TpaHCHOPMAIIUjOM Y PEKUMY CMambECHha TOTATHE
peduexcuje (FTIR-ATR), ckenupajyhum enexrpoHckuMm Mukpockoniom (SEM) u TpaHcMuUCHOHOM
estlekTpoHckoM MukpockonujoM (TEM). SEM cHuMIM NOBPIIMHCKUX M MONPEYHUX MPEceKa y3opaka
MarHeTHOT KOMOJMMEpPa OTKPHIM Cy 4YecTHie cGpepHOr OONMKAa TPOJUMEH3UOHAIHE TIOPO3HE
CTPYKTYpE, TJIe j& BeIUKH Opoj r1o0yra moBe3aH KaHaIMhuMa U mopama.

FTIR-ATR crekrap MOTBPAMO je NPHCYCTBO OArOBAapajyluX (YHKUHOHATHHX TpyHa y
MarHeTHOM KOTIOJMMEPY Kao W MPUCYCTBO CHIHIHUjyM-auokcuaa y m-poli(GMA-co-EGDMA)-
APTES. [omatano, CEM u TEM ananm3oM IMOKa3ajio ce Ja Cy MarHeTHYHE HAHOUYECTHUIIE OKCHIA
reoxha (10 nm) jeaHum genoMm yrpaheHe y YHYTPaIIEHOCT YECTHLA KOMOJIMMEpPa, a ACITMMUYHO
BE3aHe 3a caMy MOBPIIMHY YECTHIIA.

Kibyune peun: MarHetHu yMpeKeHH MAaKpOIOpPO3HH KomoiuMepu, OyHKIMOHATU3AIH]a,
Cunanmzanuja
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PREPARATION, MODIFICATION AND CHARACTERIZATION
OF MAGNETIC MACROPOROUS COPOLYMER BASED ON
GLYCIDYL METHACRYLATE

Ljiljana Suru¢i¢!, Zvjezdana Sandi¢?, Bojana Ekmes¢i¢?,
Aleksandra Nastasovi¢®

! Faculty of Medicine, University of Banja Luka, Save Mrkalja 14, 78000 Banja Luka, Republic of
Srpska, B&H, contact E-mail: ljilja_m@yahoo.com
2 University of Banja Luka, Faculty of Science, Chemistry Department, Mladena Stojanoviéa 2, 78000
Banja Luka, Republic of Srpska, B&H
® Institute of Chemistry, Technology and Metallurgy, University of Belgrade, Njegoseva 12, 11000 Belgrade,
Serbia

Abstract: Chelating polymers have attracted attention as the selective sorbents for heavy metal ions
removal and/or recovery from wastewater streams of hydro-metallurgical and other industries. At the
same time magnetic immunosorbents are receiving increasing attention in the biosciences because of
easy manipulation and high binding capacity of magnetic microspheres.

The presence of suitable functional groups on the particle surface allows for the binding of
specific biomolecules, such as antibodies, enzymes or polysaccharides. Macroporous copolymers
based on glycidyl methacrylate, GMA, are very attractive, since the epoxy group can be easily
transformed into iminodiacetate, thiol, azole, pyrazole groups, etc. Magnetic crosslinked macroporous
copolymer of glycidyl methacrylate, GMA, and ethylene glycol dimethacrylate, EGDMA, m-
poly(GMA-co-EGDMA) was synthesized by suspension copolymerisation of GMA and EGDMA, in
the presence of inert component (mixture of cyclohexanol and aliphatic alcohol) and magnetite.

In order to obtain different surface chemistry, the obtained magnetic copolymer was used for
1) functionalization with iminodiacetic acid (IDA) (sample m-poly(GMA-co-EGDMA)-IDA) and 2)
silanization with (3-aminopropyl) triethoxysilane (APTES) (m-poly(GMA-co-EGDMA)-APTES). For
functionalization with IDA, m-poly(GMA-co-EGDMA) particles and IDA were heated in the
ethanol/water mixture at 80 °C for 15h, under mechanical stirring, then washed with water and
vacuum-dried. For silanization, m-poly(GMA-co-EGDMA) particles were coated with APTES
in methanol at 60 °C for 8h under mechanical stirring, washed with methanol and vacuum-
dried. The structures and morphologies of all the samples were analyzed by Fourier
transform infrared spectroscopy in attenuated total reflection mode (FTIR-ATR), scanning
electron microscopy (SEM) and transmission electron microscopy (TEM). SEM micrographs of
the surface and cross-section morphology of samples revealed a spherical shape of the magnetic
copolymer particles and three dimensional porous structure, composed of a large number of globules
and interconnected with channels and pores.

FTIR-ATR spectra confirmed successful attachment of the corresponding functional groups
to the magnetic copolymer as well as the presence of silica in m-poly(GMA-co-EGDMA)-
APTES. Additionally, SEM and TEM analysis indicate that magnetic iron oxide nanoparticles
(20 nm) were partly embedded inside the magnetic copolymer particles and partly adhered to the
particle surface.

Key words: Magnetic crosslinked macroporous copolymer, Functionalization, Silanization
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SINTEZA LAFEO; U SREDINI BEZ RASTVARACA

Sasa Zeljkovic’l, Sanja Sehovac’, Vedrana Dosen’, Jin Miyawakiz, Toni Ivas®

! Univerzitet u Banjoj Luci, Prirodno-matematicki fakultet, Mladena Stojanovica 2, 78 000 Banja Luka,
Bosna i Hercegovina, sasa.zeljkovic@unibl.rs
2 Kyushu University, Institute for Materials Chemistry and Engineering, 6-1 Kasugako en, Kasuga, Fukuoka
816-8580, Japan, miyawaki@cm.kyushu-u.ac.jp
® EMPA Diibendorf, Laboratory for Joining Technologies & Corrosion, Ueberlandstrasse 129, 8600 Diibendorf,
Switzerland, toni.ivas@empa.ch

Sazetak: LaFeO; (LFO) oksid tipa perovskita je sintetisan metodom bez rastvaraca koriStenjem
lantanijum — nitrata, zeljezo — nitrata nonahidrata i amonijum — bikarbonata kao prekursora.
Diferencijalna termalna analiza (DTA), termogravimetrijska analiza (TG) i difrakcija X — zraka
(XRD) su koristene kako bi se ispitali efekti temperature kalcinacije na formiranje LFO i mehanizmi
razli¢itih reakcija ukljuéenih u proces. LFO je kalcinisan na 500, 800 i 1000 °C u trajanju od 60
minuta, $to je bilo praceno pojatanom kristalizacijom. XRD rezultati su pokazali da je u
proizvedenim materijalima prisutan perovskit ortorombi¢ne strukture. DTA — TG analiza je ukazala
na stabilizaciju mase na 750 °C sto takode govori u prilog formiranja LFO perovskita. U prethodnim
istrazivanjima je pronadeno da dielektri¢ni gubitak LFO perovskita raste sa porastom udjela Co(Il),
Sto odgovara porastu provodljivosti [1]. U ovom istraZivanju je mjerena adsorpcija Co(II) jona kako bi
se odredio povrsinski afinitet i temperaturno zavisna reaktivnost. Adsorpcija je izvedena u vodenoj
sredini na temperaturama od 5 do 30 °C i pri Co(ll) koncentracijama koje su se kretale od 0.05 do
0.25 mol/dm®. Pronadeno je da se koli¢ina adsorbovanog kobalta poveéava sa pove¢anjem inicijalne
koncentracije adsorbata i temperature. Maksimalna adsorbovana koli¢ina je bila 126 mg/g, kako je
zabiljezeno na 30 °C.

Kljuéne rijeci: LaFeO;, sinteza bez rastvaraca, temperatura formiranja, adsorpcija Co(ll).

[1] W. Haro, T. Thaweechai, W. Wattanathana, A. Laobuthee, H. Manaspiya, C. Veranitisagul, N. Koonsaeng,
10™ Eco-Energy and Materials Science and Engineering Symposium, Structural Characteristics and Dielectric
Properties of La; ,Co,FeOs and LaFe; ,Co,03 Synthesized via Metal Organic Complexes, Energy Procedia, Vol.
34, 2013, Pages 791-800.

SYNTHESIS OF LaFeO3; IN A SOLVENT-DEFICIENT ENVIRONMENT

SaSa Zeljkovic’l, Sanja Sehovac’, Vedrana Dosen’, Jin Miyawaki?, Toni lvas®

! University of Banja Luka, Faculty of Sciences, Mladena Stojanovica 2, 78 000 Banja Luka, Bosnia and
Herzegovina, contact E-mail: sasa.zeljkovic@unibl.rs
2 Kyushu University, Institute for Materials Chemistry and Engineering, 6-1 Kasugako en, Kasuga, Fukuoka
816-8580, Japan, miyawaki@cm.kyushu-u.ac.jp
¥ EMPA Diibendorf, Laboratory for Joining Technologies & Corrosion, Ueberlandstrasse 129, 8600 Diibendorf,
Switzerland, toni.ivas@empa.ch

Abstract: LaFeO; (LFO), perovskite-type oxide was prepared by a solvent-deficient method by using
lanthanum nitrate hexahydrate, iron nitrate nonahydrate and ammonium bicarbonate as precursors.
Differential thermal analysis (DTA), thermogravimetric analysis (TGA) and X-ray diffraction (XRD)
were used to examine the effects of the calcination temperature on the formation of LFO and the
mechanism of various reactions involved in the process. LFO was calcined at 500, 800 and 1000 °C,
for 60 minutes, followed by increasing crystallinity. XRD results also showed that all the
produced compounds were perovskite phase with orthorhombic structure. DTA — TG analysis
indicated a mass stabilization already at 750°C which stands in the favor of LFO formation. In
previous investigation there was found that the dielectric loss of the LFO increased with Co(ll)
doping, corresponding to the increase of electrical conductivity. In this research the Co(ll) adsorption
study was carried out to analyze the surface affinity and temperature dependent reactivity. The
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adsorption was carried out from the water environment in the temperature range from 5 to 30 °C and
with Co(ll) concentrations ranging from 0.05 to 0.25 mol/dm®. It was found that the amount of
adsorbed Co(ll) increases by increasing the initial adsorbate concentration and temperature. The
maximum absorbed amount was 126 mg/g, as achieved at 30 °C.

Key words: LaFeQO3, Solvent free synthesis, Formation temperature, Co(ll) adsorption

MYJUTHUPE3NAYAJTHA AHAJIN3A IIECTULHUIA Y Y3OPIHUMA XPAHE
BUJbHOI' TIOPEKJIA GC-MS TEXHUKOM HAKOH ITPUITPEME Y30PKA
QuEChERS METOJOM

Tamapa Jlakeruh, Maja CrojanoBuh, Muienko Casuh

WucruryT 3a Bone, Mustoma O6unuha 51, 76 300 bujessuna, Penyonuka Cpricka, buX,
xonrakT E-mail: info@institutzavode.com

Caxerak: [lecTHIIHIN Cy NPOU3BOIM XEMHjCKOT WJIM OHOJIOIIKOT MOPHjEeKIa HAMJCHECHH 3alITUTH
Boha u moBpha o7 KopoBa, OOJIeCTH, INTETHUX WHCEKATAa W JPYIHX IITETHUX OpraHuzama. Y
MOCIIEAO] JCICHUjU yIOoTpeda MEeCTUIUAa y MOJLONPUBPEIU, paau mnoBehama MpUHOCA, HAIIO je
nopacina. Aiu cBako Kopuiheme mecTuiuaa ca coOoM HOCH M HETaTHBHE MOCILEANIE Ha EKO-CUCTEM
W Ha 37paBibe Jbyau. Llum oapehuBama mprcycTBa MeCTUIMAA V XpaHU je TpoBjepa yCKiIal)eHOCTH
npou3Boja ca 3akoHckoM perynatuBoM (MJIK- Makcumanna BpHjeIHOCT OCTaTaka MECTUIHIA).
MakcumanHa BpHjeIHOCT MECTUIINA j€ HajBHUIIA 3aKOHCKH [OIYIITEHAa BPHjeIHOCT KOHLEHTPALH]je
MECTUIUIA y WM Ha XpaHH YCIOCTABJbEHA 3aKOHCKOM pEryJIaTHBOM, Ha TeMelby JA00pe
MOJHOTNPUBPEIHE TIPAKCE U HajMabe TOTPEOHE M3II0KEHOCTH MOTPOIAYa y CBPXY 3alITHTE OCjeTIbUBE
MoTyJanyje MmoTpolnada. MyntupesuayaliHa Merojna 3a ojpehuBaHje mecTHlMia TEMEJbH CE Ha
BHIIIECTPYKO] CIIEKTPOMETPHUjU Maca Be3aHo] Ha racHy xpomarorpadujy (GC-MS) kojom ce oapelyjy
pasinyuTe XEeMHUjCKe Trpyme mnecTuiuaa — (oprano@ochOopHH, OPraHOXJIOPHH, TPUAZUHCKH,
CTPOOMIYPUHCKH, HUKOTHHCKH, KapOamaTH, aBepPMEKTHHHM M JIp.) KOjU YjEIHO HMMajy DPa3JInuuTe
HamjeHe (MHCEKTHIHAW, (DYHTHIWIAW, aKapuiuad, xepoummmaw, auMaruan uta.). QUECHhERS -
Quick, Easy, Cheap, Effective, Rugged, Safe Ttexnuka, moxpusa pa3HOBPCHE TEXHHMKE IPHUIIPEME W
npedninhaBama y30pKa 3a MyJITHPE3UAyaIHy aHAIM3y MecTuipaa y yzopiuma xpade. QUEChERS
KOMOWHYj€ HEKOIIMKO KOopaka MpHIIpeMe Y30pKa M MPOIIMPYje OINCET M30JIOBAHUX aHAJIHUTa Y OJHOCY
Ha KJIACUYHE METOJIEe SKCTPaKIHje.

Kibyune pujeun: necrurma, QUEChERS, xpana, GC-MS texunka, MPJI- MakcumaiHa BpUjeTIHOCT
pe3uiya necTumIa

MULTIRESIDUAL ANALYSIS OF PESTICIDES IN FOOD SAMPLES OF PLANT
ORIGIN GC-MS TECHNIQUE AFTER QUEChERS METHOD OF PREPARATION
OF THE SAMPLE

Tamara Laketi¢, Maja Stojanovi¢, Milenko Savi¢

Institut za vode, Milosa Obili¢a 51, 76 300 Bijeljina, Republic of Srpska, B&H, contact E-mail:
info@institutzavode.com

Abstract: Pesticides are products of chemical or biological origin intended to protect fruits and
vegetables from weeds, diseases, insect pests and other harmful organisms. In the past decade the use
of pesticides in agriculture in order to increase yields, increased rapidly. Any use of pesticides brings
a negative impact on the ecosystem and human health. The aim of the determination the presence of
pesticides in food products is to check compliance with legislation (MRL - maximum value of
pesticide residues). The maximum value is the highest pesticide legally permitted value concentration
of pesticides in or at the food legaly established on the basis of good agricultural practice and the
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lowest consumer exposure necessary to protect vulnerable consumers. Multiresidual method for the
determination of pesticides is based on the multiple mass spectrometry that is attached to gas
chromatography (GC-MS), which defines the different groups of chemicals - (organophosphorus,
organochlorine, a triazine, a strobilurin, nicotine, carbamates, avermectins et al.) Which also have
different purposes (insecticides, fungicides, acaricides, herbicides, Limacides etc.). QUEChERS -
Quick, Easy, Cheap, Effective, Rugged, Safe Handling, covers a variety of techniques of preparation
and purification of the sample for Multiresidue analysis of pesticides in food samples. QUEChERS
combines several steps of sample preparation and expands the scope of the isolated analyte compared
to conventional extraction methods.

Key words: pesticide, QUEChERS, food, GC-MS technique, MRL - maximum amount of pesticide
residues

YTHIUAJ HECTUIIUIA HA AHTUOKCUJATUBHU METABOJIN3AM
EPUTPOLIUTA YOBJEKA IN VITRO

Harama Jlykuh, JoBana Jankosuh, busbana Kykasuna Jopanosuh,
bumbana lasugosuh Ilnapmmuh

VYausepsutet y bamoj Jlymu, [Ipupogro-maremarnaku dakynret, Mnagena Ctojanosuha 2, 78000 bama Jlyka,
Peny6nuka Cpricka, bocHa u Xepuerosuna, davidbi@inecco.net

Caxerak: llopact ymorpebe xepOunmnaa y TOJHONPHUBPEAM HWHHUIHPAO je TMOTpedy 3a CTaTHOM
MPOIjJEHOM IHbMXOBHX IITETHUX edeKara Ha JbYACKO 3[paBJbe U KUBOTHY cpeluHy. TepOyTuiasuH je
CENIEKTUBHU XepOMLuA, U3 Irpyle TPUa3HHA, U JaHac je APYrd Hajuelrhe KOPUIUTEHH TPUA3HH NPH
YeMy ce KOPHCTH Kao 3aMjeHa 3a aTpasuH KOjH je 3a0pameH y MHOTMM 3eMibaMa. L{iib oBor paza je
O0Mo na ce ucnuTa yTHaj TepOyTWiIa3nHa HAa €PUTPOIMTE YOBjeKa WH BUTPO YCJIOBUMA MjepeHeM
aKTUBHOCTH eH3uMa cynepokcua aucmyrtaze (CuZn SOD; EC 1.15.1.1) u xkaranmaze (CAT; EC
1.11.1.6). Eputpormtu Cy MOMJIOXHU OKCHIATHBHAM omiTehemnMa y3pOKOBaHHM PEaKTHBHHUM
Bpcrama kuceonuka (ROS - O,7, H,O, i OH) 3aTo mito cajipike BelIUKy KOJUYUHY XEMOTJIOOMHA U
KOHCTAaHTHO CYy W3JI0O)KEHH BHCOKMM KOHIIEHTpalujama KuceoHuka. Cymepokcua IucMmyTa3a |
Karajasa cy npBa JIMHUja oJ0paHe oA OKCHIATUBHOI omTehema 1 NpOMjeHe Y BUXOBOj aKTUBHOCTH
MOTy OUTH 3Ha4ajHU OMOMHINKATOPU OKCHIATHBHOT CTpeca. Y paiy Cy epUTPOLHUTH MHKYOHpaHH 3X
y (pu3nomONIKOM PacTBOPY KOjH je cajpikaBao TepOyTHIa3uH y KoHUeHTpanujama 3,5 n 0,35 mg/L.
Hakon wnkyOarmje y xemonusaty u SOD dpakiuju, raje je xemornooun ykiomen Tsuchihashi
MetonoM, oapehene cy akruBHocTH CAT n SOD. HatuBHOM enekTpod)ope3oM IETEKTOBaHE Cy IBHjE
Cuzn SOD wmsotpopme (Rfsopi=0,556 u Rfsop,=0,607) u jemna CAT wmsodopma (Rfcar=0,296) v
KOHTPOJIHUM W TPETUPaHUM y3opluMa. 3HadyajHe mnpomjere y aktuBHoct SOD Huje Ouio, JoK je
aktuBHOCT CAT Mama Koz y30paka TpeTUpaHUX TepOyTHIa3uHOM y KOHUEHTpauuju of 3,5 mg/L. la
je TpeTMaH ca TepOyTHIa3HHOM JJOBEO O OKCHIATUBHUX omTehema nporerHa u nosehane mporeazHe
AKTHBHOCTHU yKa3yje ryOMTaK NMPOTEMHCKHX Tpaka Koja 00a TperupaHa y3opka. JloOujeHu pesyaratu
MOTY yKa3aTu Ja je TepOyTHNa3uH y epuTpouuTUMa HHAyKoBao moBehany mponykuujy ROS.
[IpernocTaBka je na je npu HUXOj KoHIeHTpanuju TepOyTtunasuna CAT ykinonuna ROS. Ilpu Behoj
KOHIIEHTpAIMj1 XepOuLnIa, ycibea NpekoMmjepHe npoaykuuje ROS, uHXUOMpaH je W caM CH3UM.
KibyuHe pujeun: eputpouuty, TepOyTHiIa3uH, okcuaatueau ctpec, SOD, CAT
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EFFECTS OF PESTICIDES ON ANTIOXIDATIVE METABOLISM OF HUMANE
ERYTHROCYTES IN VITRO

Nata$a Lukié, Jovana Jankovié, Biljana Kukavica Jovanovi¢, Biljana Davidovi¢ Plavsié¢

University of Banja Luka, Faculty of Science, Mladena Stojanovica 2, 78000 Banja Luka, Republic of Srpska,
B&H, contact E-mai: davidbi@inecco.net

Abstract: The increase of herbicides use in agriculture initiated the need for a constant assessment of
their adverse effects on human health and the environment. Terbuthylazine is a selective herbicide,
from the group of triazines, and nowadays the second most common triazine used as a replacement for
worldwide banned atrazine. The aim of this study was to investigate the influence of terbuthylazine on
human erythrocytes in vitro by measuring activity of superoxide dismutase (SOD; EC 1.15.1.1 ) and
catalase (CAT; EC 1.11.1.6). Erythrocytes are subject to oxidative damage caused by reactive oxygen
species (ROS - 0,7, H,O, i OH) since they contain a large concentration of hemoglobin and are
constantly exposed to high concentrations of oxygen. Superoxide dismutase and catalase are the first
line of defense against oxidative damage and changes in their activity may be important bioindicators
of oxidative stress. In our study, erythrocytes were incubated for 3h in saline containing
terbuthylazine in concentrations of 3,5 and 0,35 mg/L. After incubation in hemolysate and SOD
fraction, where the hemoglobin had been removed by Tsuchihashi method, the activities of CAT and
SOD were mesured. Two Cuzn SOD isoforms (Rfsop; = 0,556 and Rfsgp, = 0,607) and one CAT
isoform (Rfcar = 0.296) were detected by native electrophoresis in both, the control and treated
samples. There was no significant change in the activity of SOD, but the CAT activity decreased in
the samples treated with terbuthylazine in a concentration of 3,5 mg/L. The loss of protein bands in
both treated samples indicated oxidative damage of proteins and increased protease activity caused by
terbuthylazine treatment. Obtained results may indicate that terbuthylazine in erythrocytes induced
increased production of ROS. It is assumed that at a lower concentration of terbuthylazine CAT may
removed ROS. In the case of a higher herbicide concentration due to the excessive ROS production
the enzyme was inhibited.

Key words: erythrocytes, terbuthylazine, oxidative stress, SOD, CAT

XEMUJCKA AHAJIN3A OIIIITUX KAPAKTEPUCTUKA U CAJIPKAJA
TEHIKUX METAJIA YAJA KAMUWIHNIE

JKebka Mapjanosuh Banxaéan', Bubana Iehanan’, Iparo Hexnh?, Becna Autynosuh’,
Bopuc Bojuh’

! Iymapckn daxynrer, Yausepsuter y Bamoj JIymu, Bojoxe Crene Crenanosuha 75a, 78 000 Bama Jlyka,
Peny6uinka Cpricka, bocra u Xeprierosuna, kourakt E-mail: zeljka.marjanovic@sfbl.org
? Berepunapckn uHCTHTYT Pery6iuke Cpricke "Jp Baco Byrosan", 78 000 bama Jlyka,
Penybnuka Cpncka, bocha n Xeprerosuna
s dapmaneyrckn dakynrer, Yausepsuter y bamoj Jlynn, CaBe Mpkassa 14, 78 000 bama Jlyka,
Penybnuka Cpncka, bocha  XepueroBnHa

Cakerak: [IpenMer 0BUX HCTpaXkHBama Cy OIIITE KapakTepucTuke nHdy3a yajea (pH BpujenHocr,
T'YCTHHA, OJICTYIIalhe HETO Mace IMOjeJMHAYHO YIIAKOBAHHMX MPOW3BOJIA, CAAPIKaj TIeresia U MpoIeHaT
Biare). Oxapelen je u canpxkaj temkux merana (Pb — onoso, Cd — kanmujym u Hg — xxuBa) aTomckom
arICOPIIIMOHOM CIIEKTPOMETpHjoM HakoH MukporanacHe aurectdje (BAS EN ISO 14084:2005 u
AMA 254). Y3opuu KOju Cy KOPHINTEH! Cy OMJBbHH YajeBU KaMUJIUIIE TEeT pa3IMIuTHX Ipon3Bohada
(Franck, Milford, Teekanne, IIpupoano 6usbe u JJomuHyc) Koju cy HabaB/bEHU Y CI000AHO] POJAjH
y Peny6numm Cprickoj.

[IpunrkoM HCTIMTHBaKkA OMIITHX KapaKTepruCcTHKa WHGY3 dajeBa, b je OMO a ce aHanm3upa Jaa Ju
Cy TIPOM3BOIM, YHjH j& KBaIUTET mpomnrcaH [IpaBumHMKOM 0 4ajy, OMUbHOM Hajy, BOhHOM dHajy |
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WHCTAHT 4ajy, y CKJIaIy ca MPOMHCAHUM BpHjenHocTuMa. Pedynratn moOujenn ucnurtuBameM pH u
rycTuHe uH(Y3a Cy OAroBapajlM BpHjeJHOCTHMA MPONKMCAaHUM 3a HaBeldeHH 4aj. Kon mcrnuTHBama
OJICTyMama HETO Mace HajBehe OJCTymame, M3HAJ MPOIHUCaHEe J103BOJbeHEe ropme rpanuue (15%),
nobujeHo je 3a 4aj npoussohaya "[IpuponHo Ousee" u uzHocu 27,35%. Canpxaj Biare u mermena cy
Omn y cKiamy ca mponrcuMa (apMakorieje.

Ha ocHOBy wu3MjepeHMX BpHjEJHOCTH CaJpKaj OJIOBa j€ WCHOA MaKCHUMajlHO J03BOJbEHE
KOHIIEHTpaIje, mpomucaHe of crpaHe Csjercke 3apaBctBeHe opranmszandje (WHO). Cappixkaj
KaJMHjyMa je W3HaJ MaKCHMalHO JO03BOJhEHE KOHIICHTpalHje KO CJhbelehrM HMCIUTAHUX y30paKa
yaja: Franck (0,5690 mg/kg), Homunyc (0,5330 mg/kg), [Ipuponuo 6usme (0,4270 mg/kg) u Teekanne
(0,3330 mg/kg). Ananu3upaHu caapxaj )KUBE je YHyTap rpaHHa Koje ce y JUTepaTypHUM U3BOpUMA
CMaTpajy CUTYPHHUM TPAaHUYHUM BPHjE€THOCTHMA.

KibyuHe pujeun: xaMiiIna, ONiTe KapaKTePUCTHKE Yaja, TEIIKH METaJIH

CHEMICAL ANALYSIS OF GENERAL CHARACTERISTICS AND CONTENT OF
HEAVY METALS IN CAMOMILE TEA

Zeljka Marjanovié¢ Balaban', Biljana Pe¢anac’, Drago Nedi¢?, Vesna Antunovi¢®, Boris Boji¢®

! Faculty of Forestry, University of Banja Luka, Vojvode Stepe Stepanovi¢a 75a, 78 000 Banja Luka, Republic
of Srpska, Bosnia and Herzegovina, contact E-mail: zeljka.marjanovic@sfbl.org
2 Veterinary Institute of the Republic of Srpska "Dr Vaso Butozan", 78 000 Banja Luka,
Republic of Srpska, Bosnia and Herzegovina
® Faculty of Pharmacy, University of Banja Luka, Save Mrkalja 14, 78 000 Banja Luka,
Republic of Srpska, Bosnia and Herzegovina

Abstract: The subject of this study is the examination of the general properties of infusion tea (pH
value, density, the deviation of the net weight of individually packaged products, the content of ash
and moisture content). The content of heavy metals is also determined (Pb - lead, Cd - cadmium and
Hg - mercury) by atomic absorption spectrometry after microwave digestion (BAS EN ISO
14084:2005 and AMA 254). Samples which have been used in this study are chamomile herbal teas
from five different manufacturers (Franck, Milford, Teekanne, Prirodno bilje and Dominus), which
have been purchased in retail in Republic of Srpska.

During the process of examining the general properties of infusion tea the goal of this study was to
determine if the quality of the examined products is in accordance with Rules on tea, herbal tea, fruit
tea and instant tea. The results obtained by testing the pH and the density of infusions corresponded to
the values laid down for that tea. When testing the deviation of the net weight the largest deviation,
above the prescribed upper limit (15%), was obtained from tea producer "Prirodno bilje" and was
27,35%. Moisture and ash content is in accordance with the regulations of the pharmacopoeia.

On the basis of the measured values lead content is below the maximum permissible concentration
laid down by the World Health Organization (WHO). Cadmium content was above the maximum
permitted concentrations in the following samples of tea: Franck (0.5690 mg/kg), Dominus (0.5330
mg/kg), Prirodno bilje (0.4270 mg/kg) and Teekanne (0,3330 mg/kg). The analyzed mercury content
is within the limits which are considered safe border limits in literature sources.

Keywords: Chamomile, General properties of tea, Heavy metals
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INPEABUBAIBE KOHIHEHTPAIIMJE OTIIVBEHOI' KHCHUKA Y PUJELIN YHHU
KOPUIITEILEM METOJA 'EHETCKOI' TPOI'PAMUPAIBA

Xaaug Malmhl, baxpyaun Xp}bnuaz, Camupa I[e;mhl, Memniaa Aruh®

! Buorexmmuxu dakymrer, Jlyke Mapjarosuha 66, 77000 Buxah, buX, koutaxt E-mail: halid_btf@yahoo.com
2 Texunuku pakysrer, Jlp. Updana JbyGujanknha, 77000 buxah, buX
® Llenrap 3a eneprujy u exonorujy Tysna, ®umuna Kipajiha 22, 75000 Tysma, buX

Caxerak: KoHueHTpaiyja OTOIJBCHOT KUCHKA y pHjeH YHH je Pe3ylTaT MHOTUX XEMHjCKHUX U
OHMOJIOMIKUX TIpoIieca KOju ce Aemanajy y Boau. OBH mpoliecH cy oapelheHn MpUCyCTBOM IOIyTaHAaTa
y BOJHM, 3aTHM BaXHUjUM KHHETHYKHM (pakToprMa mpuje CBera TeMIepaTypoM M OpP3MHOM MPOTOKA.
Bp3auna mporoka Takohep yTjede Ha M Op3MHY H3MjeHE KHCHKa TIPEKO KOHTaKTa 3pak/Boja.
HajBaxxamja Ba mporieca Koju yTHYy Ha KOJIHMYHUHY MOTPOIIHE KUCHKA CY HUTpH(HKAIja aMOHHjaKa
U pasrpajma OPraHCKHX TBapH y BoaM M ceauMmeHty. Ilopex tora, moctynmaoct CyHYeBe eHepruje
onpehyje dorocHHTETCKY TNPOM3BOAMBY KHUCHKA OJf cTpaHe ¢uromankrona. Crora, BehuHa
napamerapa Koju yTH4Yy Ha KOHICHTPAallHjy OTOIUEHI KHCHKa y pHjeld Kao IITO Cy TOIJBUBOCT,
MOTPOLIHA KHCHKA Yy CEANMEHTY, (OTOCHHTE3a, IHcame, OHMOKeMHjCKa MOTPOIIha KUCHKA W
peapeanyja cy y Behoj Mjepu KOHTpOJIMpaHU (PU3NYKHM U METEOPOJIOIIKUM (DakTOpHUMa Kao IITO CY
MPOTOK CTPYja, TEMIIEpaTypa 3paKa U CyHUEBOT 3padekha.

VY oBoM pany pa3BuT he ce W TecTHpaTd MOAEN 3a TpeaBuhame OTOIUBEHOI KHCHKA Yy BOJAH
KOPHIITEHEM METOJ1a TEHETCKOT Iporpamupama. Mozgenu cy 1001jeHn Hall moaMa 3a BpEMEHCKO
pa3nobsee 2012-2016, y30pkoBaHM Ha TPH JIOKaIlMje HA prjenu YHU. Kao yna3Hu nmojany KOPpUIITEHU
Cy IpPOTOK BOJE, KOJNMYHMHA IaJaBHHA, TEMIIEpaTypa M CYHYEBO 3paveibe, Te OWIOIIKAa M XEMHjCKa
MOTpOIIKHA KHcHKa. KopHireme MeTo1a TeHeTCKOT IporpaMupama ce IoKasajio Kao 1o0pa MeToa 3a
npensuhame mapaMerapa KBaJUTETa BOJE, a JOOMBEHHW MOJENH JOTPHHOCE YNpPaBJbaHy KaBIUTETa
BOJIE pHjeKe, Te Yy TMpOljeHH u TnpeaBuhamuMa YTHIAja HCIMTHBAHUX IapaMeTapa Ha Ha
KOHLICHTPAIH]jy OTOIJLEHOT KUCHKA 32 o/ipel)eHH BpEMEHCKH EPHO/I.

Kibyune pujeyn: KoJMUMHA OTOIUBEHOT KUCHKA, IpeiBUl)ambe, TeHETCKO POrpaMUparme, MOIeN

PREDICTION OF CONCENTRATION OF DISSOLVED OXYGEN IN THE RIVER
UNA USING METHODS OF GENETIC PROGRAMMING

Halid Maki¢', Bahrudin Hrnjica®, Samira Dedi¢', DZemila Agi¢®

! Biotehnical Faculty, Luke Marajanoviéa bb, 77000 Biha¢, B&H, contact E-mail: halid_btf@yahoo.com
ZTechnical Faculty, Dr. Irfana Ljubijankica, 77000 Biha¢, B&H
® Center for Ecology and Energy, Tuzla, Filipa Kljaji¢a 22, 75000 Tuzla, B&H

Abstract: The concentration of dissolved oxygen in the river Una are the result of many chemical and
biological processes occurring on the water. These processes are the presence of pollutants in water,
also the kinetic important factors especially temperature and flow rate. The flow rate also affects the
rate of exchange of oxygen through the air/water. The two most important processes that affect the
amount of oxygen consumption are nitrification of ammonia and organic decomposition of organic
matter in water and sediment. In addition, the availability of Suns energy determines the
photosynthetic oxygen production by phytoplankton. Therefore, most of the parameters that influence
the concentration of oxygen in the river dissolved such as solubility, oxygen in the sediment,
photosynthesis, respiration, biochemical oxygen demand and re-aeration are largely controlled by
physical and meteorological factors such as the flow of electricity, air temperature and solar radiation.
In this paper we will develop and test the model for prediction of dissolved oxygen in water using the
method of genetic programming. Models were obtained over the data for the period 2012-2016,
sampled at three locations on the river Una. As inputs for the flow of water, rainfall, temperature and
solar radiation, and a biology and chemical oxygen demand. Using the method of genetic
programming was proved to be a good method for the prediction of water quality parameters, and the
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resulting models contribute managed exactly the same quality of water of the river, and in the
assessment and forecasts of the impact of test parameters on the concentration of dissolved oxygen for
a certain period of time.

Key words: dissolved oxygen, prediction, genetic programming, model
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I'EOI'PA®CKA HAYKA U PETUOHAJIHO-'EOI'PA®CKH ITPOLHECH

3HAYAJ JEJIA JEBTA JEJAUJEPA 3A PA3BOJ 'EOT'PA®CKE HAYKE VY
BOCHM U XEPHEI'OBUHH

Mmunosan P. Ileness
Vuusepsutet y beorpany, I'eorpadeku daxynrer, Crynentcku tpr 3, milovanpecelj@yahoo.com;

Caskerak: Y cyMapHOM Mperiieqly, O JKUBOTY, HAy4YHOM, IPOCBETHOM H jaBHOM paxay Jesrta [lenu-
jepa, CakyIUb€HO je MPEeKOo ceqaMeceT OPUTHHATHUX JOKyMeHaTa KOjU Cy TOCIYXHWJIH Ja ce
o0jaBu K®BHTa W cemaMm pajgoBa o memy. Kynrtypa cehama obaBe3yje Hac na ce mpuceTnMo JeBra
Henujepa kao HayyHHKa, KyJATYPHOT U jaBHOT JeJIaTHUKA KOjH je yaapHuo TemMelbe reorpaduju bocue u
XepIeroBrHe U 120 3HaYajaH JONPHHOC Y O0pOH 3a IIPKBEHO-IIKOJICKY camoynpaBy. JKuBoTHa nmpuya
o Jlemujepy KuBena je Ta4HO OHOJHMKO KOIMKO je Tpajayna m okymamuja bocHe m XeprieroBuHe of
ctpane Ayctpoyrapcke, on 1878. mo 1918. rogune. Y 10 Bpeme Jlenujep je 00jaBHO YETHPU KELUTE,
30 Hay4HUX paJoBa U JICBET orjiena. AKO ce y3Me y 003up Ja je *uBeo cBera 39 roauHa, oJ 4yera je
IIECT PaTHHUX T'O/IMHA, T€ JIa je yYeCHHK AHeKcnoHe kpuse, bamkanckux u [IpBor cBeTckor para, oHzia
Ce TO MOXKE cMarparH 3HadyajHuM omycoM. O0jaBbuBao je y BpeMeny ox 1905. no 1916. rogune, Ha
CPIICKOM, HEMauKOM M (paHIyCKOM Y HajyriieHujuM daconucuma Cpbouje, Opanmycke u Aycrpuje.
3axBasbyjyhu llBujuhy, 3amoueo je kao ¢msmukm reorpad (reomopdonor), a 3aBpmIHO Kao
anTponioreorpad, ymapajyhu yraoHum kKaMeH CpIICKOj aHTpororeorpadckoj mkomd. HecymMmuBo je
Haj3Ha4yajHUje uMe y reorpad)ckoj Hayu bocHe m XepleroBuHe, Ydju je JIONPUHOC HA HCHOM
yTeMeJbebY U pa3Bojy HEMEPJIHHB.

Kibyune peun: Jesro [enujep, reorpadwuja, antpomoreorpaduja, reomopdonoruja, Quznuxa
reorpaduja, AycTpoyrapcka.

IMPORTANCE OF JEVTO DEDIJER'S WORK FOR DEVELOPMENT OF
GEOGRAPHICAL SCIENCE IN BOSNIA AND HERZEGOVINA

Milovan R. Pecelj
Univerzity of Belgrade, Faculty of Geography, Studentski trg 3, milovanpecelj@yahoo.com;

Abstract: In a summary review of the life, scientific, educational and public work of Jevto
Dedijer was collected over seventy original documents which were used for publishing a book
and seven papers about him. Memory culture obliges us to remember Jevto Dedijer as scientists,
cultural and public activists who laid the foundation for geography in Bosnia and Herzegovina and
made a significant contribution to the fight for church-school self-government. The life story of
Dedijer lived exactly as long as the occupation of Bosnia and Herzegovina by the Austro-Hungarian
Empire, from 1878 to 1918. At the time Dedijer published four books, 30 scientific papers and nine
experiments. If we take into account that he lived only 39 years, of which six were war years, and that
was a participant of the Annexation crisis, the Balkan and the First World War, then this can be
considered as a significant oeuvre. He published in the period from 1905 to 1916, at Serbian, German
and French in the most prestigious journals in Serbia, France and Austria. Thanks to Cvijic, he began
as a physical geographer (geomorphologist), and ended up as an anthropologist, hitting corner rocks
to Serbian Anthropogeographic School. Undoubtedly he is the most significant name in geographic
science in Bosnia and Herzegovina, whose contribution to its establishment and development are
immeasurable.

Key words: Jevto Dedijer, geography, anthropogeography, geomorphology, physical geography,
Austro-Hungarian.
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XOJMUCTUYKHU KOHLEIIT 'TEOI'PA®UJE Y IIEPUENIINWJA ITPOBJIEMA
NCTPAXKUBAIBA COIUJAJIHE EKOJIOTUJE

Muposbyd Munununh
VYuusepsutet y beorpany, I'eorpadeku dakynrer, Ctyaentcku tpr 3/3, mikan@gef.bg.ac.rs

Caxerak: ['eorpaduja je ox HajcTapHjux BpeMeHa IMpENO3HAaTa Kao HayKa M APYIITBEHa Ipakca
CKJIOHA Ja TOoBe3yje 00jexTe, mojase, Mmporece M OJHOCE Ha pelandjyu MpUpoJa — IPYIITBO, JKHBO —
HeknBo. OHa MMa KOHTHHYWUTET HCKYCTBA, MICHTUTETAa M JISTUTUMHUTETA J1a CXBaTama, 3Hamba |
TyMauema peaJHOr CBeTa KOHLIWIMpAa HAa 30HaMa NpPOXKHMMama KOHIENaTa, Jefla M MarepHja
NPUPOJHUX, IPYIITBEHUX U XyMAaHUCTHYKHX HayKa. 3aTO Ce MOXKE M3HETH U HAyYHO JTOKYMEHTOBATH
MPETHOCTaBKa Jia eH XOJMCTUYKKA KOHILIENT WMa BEJIHMKH 3Ha4aj y HACTAHKY, Pa3BOjy U €KCIaH3UjH
TEOPUjCKUX M AaIUIMKATUBHUX CBOjCTaBa colMjainHe ekosoruje. JlaHac reorpaduja u corujaiHa
exosorrja OalITWHE 3ajeIHHYKE EeMUCTEMHOJIONIKE ACTePMHUHAHTE CXBaTama M oOjalmaBarba
mpeaMeTa HWCTpaKWBamka, CUCTEMa JpPYIMTBO - MPHUPOAA. 3a MHX jeé HUXOBO pa3/iBajambe
npoOJeMaTHYHO, a MPUCTYN NpeAMETy HCTpaKuBama (03HAUEHOr ca HU30M MOjMOBa: exocdepa,
reorpa)cku MpocTop, HOOCBepa, cormocdepa) monazn ox cybjekra — APYyMITBA KOje je CyOjeKT u
o0jexT y mcTpaknBamy. MeljyTuM, Ha pa3Boj reorpaduje U HaCTaHAK COIHjajTHE €KOJIOTHje€ BEITUKH
yTUIa] UMa U T0jaBa Hay4HE €KOJIOTHje TOKOM apyre nojoBuHe XIX Beka y mpoiecy WHTEH3UBHOT
pa3Boja MpUPOTHUX HayKa, ca KopeHoM y poMmaHTu3My (kpaj XVII) u kynty mpupone (mouerak XIX
BeKa). 3ampaBo €KOJIOTHja MMa 3HadajaH JOMPUHOC Y PEBUTAIU3ANU|U U OAPKABAKHY XOIUCTHUKUAX
KOHIlenaTa y reorpaduju ¥ CTaJHO] MOTpedu reorpadusaimje reorpaduje. 3a HacTaHAK XyMaHe, a
3aTUM W COIMjalIHE EeKOJIOTHje MpecylaH je 0mo mouerak XX Beka, BpeMme Mepleniuje u morpede
HAY4YHOT TyMadyema Mel)y3aBUCHOCTH BETMKHUX Ieorpa)CKHX, COLMjAITHIX M €KOJIONIKMX TPOMEHa.
Kibyune peun: xonuzam, reorpaduja, eKooruja, ColjaiHa eKonoruja, Ynkaro

HOLISTIC CONCEPT OF GEOGRAPHY PERCEIVED FROM THE STANDPOINT
OF SOCIAL ECOLOGY RESEARCH

Miroljub Milinc¢ié¢
Univerzity of Belgrade, Faculty of Geography, Studentski trg 3/3, mikan@gef.bg.ac.rs

Abstract: Geography has been recognised from the ancient times as a science and social practice that
tends to link phenomena, structures, processes and relations between nature and society, and the
animate and the inanimate. It has the continuity of experience, identity, and legitimacy in which the
understanding, knowledge, and interpretation of the real world are conceived at levels where
concepts, works, and materials of natural and social sciences and humanities permeate. That is why
the assumption that its holistic concept is of great importance in the emergence, development and
expansion of theoretical and applied properties of social ecology, can be introduced and scientifically
documented. Today, geography and social ecology are distinguished by their common
epistemological determinants of understanding and describing the research subject, the nature—society
system. For them, to separate them would be a problem, and their approach to the research subject
(designated by a number of concepts: ecosphere, geographical space, noosphere, sociosphere) starts
from the subject — the society which is both the subject and object of research. However, the
emergence of ecology as a science in the second half of the 19" century, in the process of intensive
development of natural sciences, with its roots in the Romanticism (end of the 18" century) and the
cult of nature (beginning of the 19™ century), had great influence on the development of geography
and the emergence of social ecology. In fact, ecology has significantly contributed to the revitalisation
and preservation of holistic concepts in geography and to the continuous need for the geographisation
of geography. For the emergence of human ecology, and afterwards social ecology, the beginning of
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the 20" century was crucial. That was the time of perception and need for scientific interpretation of
the interdependence between major geographical, social and ecological changes.
Key words: holism, geography, ecology, social ecology, Chicago

I'EOI'PA®CKA HAYKA U CABPEMEHA JIPYIHTBEHA CTBAPHOCT

Mupa Manaunh, Musienko ’KuskoBuh

[IpuponHo-maTemaTnuku paxynrer, Minagena Crojanosuha 2, Yausepsutet y bamoj Jlyun,
miramandic@yahoo.com

Caxerak: Pamom ce neduHuie caBpeMeHH, H3Pa3HTO KOMIUICKCHH, 3ajaTak reorpaduje y
pjeliaBamy akTyeITHHX MpobieMa KOju MPOMCTUYY W3 APYIITBEHE CTBapHOCTH. Harmamiena je meHa
(byHIamMeHTaJ Ha yiora y NpoydaBamy Teorpadcke CTPYKType, Te€ CIOXKEHHX H Mely3aBHCHHX
mpoieca y reorpad)CkoM OMOTadyy M IETOBUM  IOjeMHAYHUM Teorpa)CKUM CHCTEMHUMA.
Amoctpodupa ce ynora reorpaduje y m3ydaBamy CaBPEMEHHX DPa3BOjHHX IIpoleca, MPOCTOPHO-
(hyHKIIMOHATHE OpraHu3aIlyje 1 MOJIeNia OAPKUBOT Pa3Boja, Kao M alUTMKATHBHU 3HA4Yaj y pjellaBamy
KJBYYHHUX Pa3BOjHHUX MpoOiieMa caBpeMeHe NPYIITBEHE Mpakce (Ol JIOKAIHOT 10 II00aIHOT HHUBOA),
T€ HEeH OOPa30BHU U BACITUTHU KapakTep.

KibyuHe pujeun: reorpaduja, pa3BojHH IPOIECH, TEOCUCTEMH, IPYIITBEHA IpaKca

GEOGRAPHICAL SCIENCE AND MODERN SOCIAL REALITY

Mira Mandié, Milenko Zivkovié

! University of Banja Luka, Faculty of Sciences, Mladena Stojanovica 2, 78 000 Banja Luka, Bosnia and
Herzegovina, miramandic@yahoo.com

Abstract: The paper defines the modern and extremely complex task that geography has to cope with
in order to address current issues resulting from social reality. We emphasize its fundamental role in
studying geographical structure and complex interdependent processes under the geographical
umbrella and its individual geographical systems. We accentuate the role of geography in studying
modern development processes, spatial-functional organization, and the model of sustainable
development, as well as its applicative role in addressing key development problems of modern social
practices (from local to global levels) and, finally, its educational aspects.

Key words: geography, development processes, geosystems, social practice

MMPUJIOI ITIO3HABABY YJIOT'E CUCTEMCKOI TIPUCTYIIA Y TEOT'PA®UIN
— TEOPUJCKHU KOHLEIIT 1 IPAKTUYHA IITPUMJEHA

Mapxko Cranojeuh, JIparan Ilanuh, Cio6onan I';maTto

[IpuponHo-maTemaTnuku paxynrer, Y Husep3ureT y bamoj Jlynu, Mnanena Crojanosuha 2, 78000 bama Jlyka,
Peny6nuka Cpricka, marko.stanojevic8619@gmail.com

Casxerak: Pajgom ce akryenusyje mpoOrieMaTHKa NMpHUMjEeHE CHCTEMCKOT MPUCTyNa y reorpaduju.
AyTopH Jajy caxkeT Iperiiell reHe3e KOHLENTa CUCTEMCKOT MPUCTYIa U3 OMIITE TeOpHje CHcTeMa, ca
aKIICHTOM Ha TMPHUMjeHYy OBOI' Mozeia y cprckoj reorpadckoj mkonu. JeduHucana je CyiTHHA
CHCTEMCKOT TIPHUCTyNIa M IpPHUKa3aHe MNPEIHOCTH IHETOBE IPHUMjEHE Yy MPOCTOPHHM aHalIH3aMa.
IlocebHo je amoctpodupana MOryhHOCT HpUMjeHE OBOT KOHIIENTA Y PErHOHAIHOTEOrpa)CKUM
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ncTpaxxuBamuMa. Jlate cy cMmjepHuIe mpema kojuma Ou ce y OyayhHOCTH MOTJie BPIIUTH KOHKpPETHE
orceprallyje 0a3upaHe Ha MPUMjSHH OBOT METOJIOJIOIIKOT KOHIIETTA.

KibyuHe pujeuyun: cCTEMCKH MPHUCTYI, CUCTEMCKO-CTPYKTYPHH TIPHCTYII, OMIITAa TEOpHja CHUCTEMA,
peruja Kao CUCTEM

CONTRIBUTION TO UNDERSTANDING OF THE ROLE OF SYSTEMATIC
APPROACH IN GEOGRAPHY - THEORETICAL CONCEPT AND PRACTICAL
APPLICATION

Marko Stanojevié, Dragan Papié, Slobodan Gnjato

University of Banja Luka, Faculty of Sciences, Mladena Stojanovica 2, 78 000 Banja Luka,
Bosnia and Herzegovina

Abstract: The paper actualizes problems of application of the systematic approach in geography. The
authors provide a brief outline of genesis of the systematic approach concept within the general
system theory, focusing on the application of this model within the Serbian school of geography. The
core of systematic approach is being defined and advantages of its application within spatial analyses
are being displayed. Special attention is being paid to opportunities of application of this concept
within regional-geographical studies. Finally, guidelines are provided to help assist future
observations based on the appliance of this methodological concept.

Key words: systematic approach, systematic-structural approach, general system theory, region as a
system.

3ANTA/ITHA BAJIKAH HAKOH BREXIT: JA JIX JE BPUJEME 3A ITPOMJEHE?
I'opan MyTtadéuuja
Yuusepsuret Uctouno CapajeBo, @unozodcku dakynrer, [lane

Caxerak: OBaj pax Harjamasa 3Hauaj EY u meHe nepudepuje U mocTaBba MUTAkBE O MOJIOKAJY
3anagnor bankana nakon BREXWUT-a? I'ne cy rpanune EY u mra je mena nepudepuja? Ilpeunzan
OJIFOBOpP Ha OBa IUTaWka HEMa, alM Ha OCHOBY nojaTtaka EBpocrara 3a 2011, EY nma 507 mMunnona
cTaHoBHHKa, a 504 MuimoHa kommuja. OHU KHUBE 0 APKTHKA JI0 AJDKUpPa y YETHPH JjeTMMUIHO
nose3ane 1jenune. "llentap" umraBor pernona je 3amagHu bankan mnm jyromcrouna Espome (1),
"HUctox" mpenctasibajy 3emasbe Ousmier Cosjerckor Casesa, 0e3 penyoOnuka Llentpanne Asuje (2),
"Jyr" je Adpo-asujckun Meaurepan (3), a "Cjerep" cy ®apcka octpBa u ['pennann; Hopsemika u
Ucnanng cy muo EOTA (xao u lIBajuapcka m JluxrenmrajH), Bennka Bputanuja je Ha u3nazHuM
Bpatuma EVY, anu ce oBe 3emibe He cmatpajy nepudepujom. [lepudepuja EVY je pasnonuka y cBakom
MOTJIEZly: €KOHOMCKH, COIHMjaIHO, KYINTYpHO W TpupomHoreorpadckm, Jok je 3amaanu banmkax
aTHITMYaH [IPOCTOP I10 JiBa OcHOBA. T0 je peruoH ca HajBehnM cTermeHOM MYNTHKYJITYpPATHOCTH KOjH
je yBujek Ouo MecTo cycpera MM cyKoOa HMBHIM3aluja (IpaBociiaBibe, KATOJIMYaHCTBO U HCIIaM), a Y
HCTO BpHUjeMe (3a pasiuKy OJ] IpyTuX peruoHa) Hema eHepreTckux pecypea. [locraBipa ce mutame: na
nu he oBe 3eMibe Kpo3 mporiec npommpema crehu yenose 3a npujeM y EY, mn je To camo npoayskeH
myT 0e3 UCKPEeHe kKeJbe Aa OBaj PernoH nocrane auo EY?

Kibyune peun: 3amaguu bankan, bocma u Xepuerosuna, mnepudepuja EY, mnpommpemse,
crenu(UIHOCT, TIEPCHEKTUBE.
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THE WEST BALKANS AFTER THE BREXIT: IS IT TIME FOR CHANGES?

Goran MutabdZija
University of East Sarajevo, Faculty of Philosophy, Pale

Abstract: This paper emphasizes an importance of the EU and its periphery and asks a question about
the position of Western Balkan after BREXIT? Where the borders of the EU and what are is its
periphery? Precise answer to these questions is no, but based on Eurostat data for 2011 the EU has
507 million inhabitants, and 504 million neighbours. They live on the perimeter of the Arctic to
Algeria, the four partially related entities. The" Centre" of the entire region is the Western Balkans or
South-Eastern Europe (1), the™ East" is represented by the countries of the former Soviet Union
without the republics of Central Asia (2), the "South” is the Afro-Asian Mediterranean area (3), and
the "North" are Faeroe Islands and Greenland; Norway and Iceland are the part of EFTA (there are
even Switzerland and Liechtenstein), Great Britain is on the exit door but they are not considered
peripherals. The EU periphery is diverse in all respects: economic, social, cultural and natural
geographic and Western Balkans is an atypical space EU periphery on two grounds. — As a region
with the highest level of multiculturalism it has always been a meeting point or a clash of civilizations
(Orthodoxy, Catholicism and Islam), and at the same time (as opposed to other regions) has no energy
resources. The question then arises as to of all the Western Balkan countries with a view to extending
the conditions for admission to the EU or is this only extended time without the sincere wish that this
region becomes a part of the EU?

Key words: Western Balkans, Bosnia and Herzegovina, EU periphery, Enlargement, Specificity,
Perspectives.

HHOJIMTUYKO-TEOI'PA®CKE OAPEJHULE IOTPAHUYHOI ITPOCTOPA
PEINIYBJIMKE CPIICKE

Hrop 3exanosuh, /Iparyrun Aynh

VYuusepauter y bawoj Jlyuu, [IpuponHo-marematuuku daxyirer, Yi. Mnanena Crojanosuha 2, 78 000 bamwa
Jlyka, zekanovici@pmfbl.org

Caskerak: CaBpeMeHa NOJIUTHUKO-reorpadcka, reorpad)cka, OIMTHYKA U leMorpadcka JemaBamba y
reonpoctopy PenybOmuke Cpricke ycnoBuiia cy cneuuduuaH OJHOC mpeMa TrpaHuiy. [lorpaHudHu
npoctop Pemybnuke Cpricke, ¢ 003MpOM Ha IeOIO0JIOKaj, MOBPIIMHY U TY)KUHY T'pPaHUYHE JIMHH]E,
HUMa CBE MPEIUCIIO3HUIIN]e TOrPaHUYHOT PETHOHA C jeJHE U TPaHCTPAHWYHOT PETHOHA C ApYyre CTPaHe.
VY Hajehem nujeny uMa oOuibekja MpoOJIEeMCKOr MoAapydYja, Tj. NepudepHOr mpocTropa ca
HaTrJIaleHoM JICTIOYJIAIH]OM.

Ilocjenyje 3HauyajHe KOMIAapaTUBHE BPHjEJHOCTH M MOTEHLHWjasle, KOjU OM MOIJe Ja NpeAcTaBibajy
jenaH ox ¢akropa pa3Boja, ca IOCEOHMM HarjlackoM Ha MPHPOJHE MOoTeHUujane. McrpaxuBame 0BOT
mpoctopa ykazalie Ha HajBaKHHUje MOJIMTHYKO-Teorpad)cke JACTEPMHHAHTE Koje ozapelyjy oBaj
TeONpPOCTOP MOJIPa3yMHujeBajyhu pyu TOME M IPUHIIMIIE OJIP’KUBOT pa3Boja.

KibyuHe pujeuu: morpaHuyHH NPOCTOP, MONUTHYKO-reorpadcku monoxkaj, PemyOnmka Cpricka,
MTOTEHIIN]j aJTH, ACTIONyJIalnja.
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POLITICAL-GEOGRAPHICAL DETERMINANTS OF THE BORDER AREA OF THE
REPUBLIC OF SRPSKA

Igor Zekanovi¢, Dragutin Adzié

University of Banja Luka, Faculty of Sciences, Mladena Stojanovica 2, 78 000 Banja Luka,
Bosnia and Herzegovina, zekanovici@pmfbl.org

Abstract: Modern political-geographical, geographical, political and demographical circumstances
within the geospace of the Republic of Srpska have caused a specific attitude towards the borderline.
Taking into consideration the geoposition, surface and length of the borderline, the Republic of
Srpska border area is suitable for both bordering and cross-bordering region. It is largely a backward
area, i.e. a peripheral area of a significant degree of depopulation.

It is rich in comparative values and potentials, which might be one of development factors,
particularly focusing on natural potentials. A study on this area will indicate most relevant political-
geographical determinants that predispose this geospace, in which process the principles of
sustainable development are taken into account.

Key words: area along the borderline, political-geographical position, the Republic of Srpska,
potentials, depopulation.

AHAJIN3A CTEIIEHA PAZBUJEHOCTH ITPOCTOPA BAILAJIYUYKE PEI'NJE
Y ®©YHKIIUIJU PETUOHAJIHOI' PA3BOJA

Mapxo Cranojesuh, Mapko UBanumesuh, Asexcangap Majuh

IIpupomHo-marematnyku akynreT, YHUBep3uTeT y bamoj Jlymu, Minagena CtojanoBuha 2, 78000 bama Jlyka,
Peny6nuka Cprcka, marko.stanojevic8619@gmail.com

Caskerak: Y pajy ce aHalIM3Mpa CTENEH Pa3BHjEHOCTH jeJUHHMIIA JIOKAIHE caMoyrpaBe bamamyuke
HOJAJTHO-(QYHKIMOHANIHE peruje. Bpmm ce n360p oarosapajyhux kKpuTepujyMa v HHIAKATOpa, HAKOH
Yera ce INPHCTYNa KOMIIApalMji OBHX IOKa3aTejba Ca 3BAHMYHOM OI[JEHOM DEJIAaTHBHOTI CTEIeHa
pa3BHjeHOCTH. AYTOpPH yKa3lyjy Ha HEJOCTaTKe MOjejia OI[jeHe CTENeHa pPa3BHjeHOCTH KOjU Cy
KopuIIheH! y J0calalllkbuM aHaau3ama, T€ J1ajy MpHUjeior HOBOT U300pa mapaMerapa. 3akjbydyje ce
Jla OBaKBa MCTPAKMBAha UMajy BEIIMK 3HA4aj Y IETEPMUHUCAY PELIEHTHUX PernoHaTHOTeorpadckux
mpolieca, Te CaMUM TUM IPEJICTaBIba]jy MOJIa3Hy OCHOBY 32 KpeHpamhe Mo/JIella pETHOHAIHOT pa3Boja.
KibyuHe pujeum: cremneH pa3BHjEHOCTH, pellaTWBHA pa3BUjeHOCT, U300p WHAWKATOpa, bamamyuka
peruja, peruoHaIHH Pa3Boj

ANALYSIS OF THE DEGREE OF DEVELOPMENT OF BANJALUKA REGION IN
LINE WITH THE REGIONAL DEVELOPMENT

Marko Stanojevi¢, Marko Ivanisevi¢, Aleksandar Majié

University of Banja Luka, Faculty of Sciences, Mladena Stojanovi¢a 2, 78000 Banja Luka, Republika Srpska,
marko.stanojevic8619@gmail.com

Abstract: The paper analyzes the degree of development of local self-government units in Banjaluka
nodal-functional region. We single out specific criteria and indicators, after which we compare these
indicators to provide the official evaluation of the relative degree of development. Shortcomings of
the model of development degree evaluation, which has been used in earlier analyses, are being
designated and novel parameters are being proposed. The conclusion is that these studies are essential
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in order to determine recent regional-geographical processes and are a starting point for the design of
the regional development model.

Key words: degree of development, relative development, selection of indicators, Banjaluka region,
regional development.

TYPUCTHUYKE PETUJE HIOPTYT'AJINJE

I'opnana JoBanoBuh, JoBaun IlnaBma, Byk I'apaua, Munan Jlaauh, UBan Crojuuh

VYuusepsuter y HoBom Cany, Ilpuponno-matematndku ¢axynrer, Jlenaprman 3a reorpadujy, Typuzam u
xotenujepctBo, Tpr Hocureja O6panosuha 3, 21000 Hoeu Can, Cpbuja,
dgt.milan.lalic@student.pmf.uns.ac.rs

Caxerak: llojaBa Typm3ma, ka0 HOBOT JPYIITBEHO-€KOHOMCKOT (peHoMmeHa, Ha [lupuHejckom
MOJIYOCTPBY c€ JieCHIIa ca U3BjeCHUM 3aKallibelheM Y OJHOCY Ha Apyre aujenose EBpore, mpuje ceera
Opannycke, Hranumje, IlIBajuapcke, u Ayctpuje. Ilopryramuja (wiam Ilopryran) npeacrapiba
Haj3amagauju aeo Jyxxae EBpore u IIupunejckor (Mbepujckor) moiayocTpBa. bpIoBUTO-TUTAHWHCKO
mojpydje JOMHUHHUpA Ha ceBepy U UCTOKY 3emibe (Cuepa me Emrpema-Sierra de Estrela) Husmjcku
Mpeesy Cy y 3allaJIHOM H jy)KHOM JIeTly y3 IOHkhe TOKOBE peKa U Mpe cBera camy ATiaHcky obamy . C
003MpOM Ha TIOJI0XKA] U peJbed) OBOT Jela MOyoCTpBa npeoBnalyyje Amiancka unu oKeancka Kiuma |
Ha CEBEPOMCTOKY JOMUHAHTHA YMepeHO-KOHMUHEeHMAIHa; Ha jyry BapHjaHTa Cpelo3eMHe KInMe
nopen M3pa3suTUX MPUPOJHUX NPEAUCIIO3UIMja, IITO CE MPHje CBEra OJHOCH Ha JY>KUHY MOpPCKE
obaie, Kao U OPOJHOCT KYJITYPHO-UCTOPHjCKUX 3HAMEHUTOCTH, 6ap y npBoj (a3u pazBuTka Typuma
nociie Jlpyror CBETCKOr para 3a0cTajeé y TYPUCTHYKOM NpoMeTy. Y OKBUpY Teorpadckor
HAIIMOHATHOT TPOCTOpa MOTY C€ M3[BOJUTH TYPHCTHUYKE peruje momyT JlucaboHCKke peruje, peruja
cesepHor Ilpumopja, [IpuMopje AJeHTexa, pervja yHyTpallmber AJEHTeXa, OpACKO-IIIaHWHCKA
CEeBEPOUCTOYHA peruja, Aneapse, Azopu u Manenpa

Kbyune peun : Ilupunejcko momyoctpBo, [lopryrammja, pa3Boj Typu3ma, TYPUCTHYKE perHje,
Jlucabou nmoxapydje , Anrapse

TOURISM REGIONS IN PORTUGAL

Gordana Jovanovié, Jovan Plav§a, Vuk Garaca, Milan Lali¢, Ivan Stojisic

Faculty of Science, Department of Geography, Tourism and Hotel Management, University of Novi Sad, Serbia
Dositej Obradovi¢ Square 3, 21000 Novi Sad, Serbia

Abstract: Tourism as a new social and economic phenomena emerged at the Pyrenean Peninsula
significantly later compared to other parts of Europe, e.g. France, Italy, Switzerland and Austria.
Portugal is the eastern most part of Southern Europe and the Pyrenean (lberian) Peninsula. Hilly and
mountainous area dominates the north and east landscape (Sierra de Estrela). Lowland areas are
located in western and southern parts of the country, near the water courses and the shore of the
Atlantic Ocean. With regard to the position and the relief of this part of the peninsula the prevailing
climate type is Atlantic or oceanic climate; in the north eastern part the climate is mild continental;
and in the south the climate is Mediterranean. Despite prominent natural predispositions, primarily the
length of the shore and cultural-historical heritage, tourism development in this region slows down in
tourism turnover after the WWII. Within national geographical area, the following tourism regions
emerged: Lisboa region, north seaside region, Alentejo seaside, innner Alentejo, hilly and
mountainous north eastern region, the Algarve, the Azores and Madeira.

Key words: the Pyrenean Peninsula, Portugal, tourism development, tourism regions, Lisbon area,

the Algarve
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BPE/IHOBAIBE U 3AIITUTA INTPUPO/IHE CPEJUHE

AHAJIN3A HHCOJIAIMJE ¥ BOCHHU U XEPLHET'OBUHHU U MOI'YhHA
YTHIUAJU HA BUJBHE BPCTE 1 EKOCUCTEME

Tatjana Ilonos, 'opan Tpouh

Yuusepautet y bawoj Jlyuu, [IpuponHo-matematnuku paxynrer, Mnanena Crojanosuha 2, 78000, bama
Jlyka, Peny6iuka Cpricka, buX, E-mail: tatjanapopov@yahoo.com

Ca:xkerak: bmbHe BpcTe W HUXOBE 33jeHHIE Cy IO CHAXKHUM YyTUIAjeM KIHME, a HapOYUTO
peXuMa TemIepaType W BIQKHOCTA CTaHHWINTA (IOCTYIMHOCTH BOJIE). 3a pa3Boj OMJEHOT CBHjeTa
3HaYajaH KIMMATCKH €JIEMEHT MPE/CTaBba U MHCOJaNWja (OCyHUaBame, Ty>KuHa Tpajamba CyHUeBOT
cjaja), jep Om Be 3aBHCH TeMIIepaTypa Ba3ayxXa, a MOCPEIHO W CBU OCTAIH KIUMATCKH EIEMEHTH
ycIoBJbeHH TemrieparypoM. Takohe, mon yruiiajem CyHUEBE CBjE€TIOCTH OBHjajy ce€ OpOjHH MPOLECH
y Ombkama ((oTocHHTE3a, aCUMUIIAIMja, UTH). Y paay Cy aHAIW3WPaHW TPEHIOBH WHCONAIHUjE Y
Bocan m Xepuerosunu y apyroj noioBuHu XX Bujeka W Ha modetky XXI| Bujeka (mepuon
1961-2014. rogure). Ha ocHoBy momaTtaka ca mereoposiomknx craHuma: Cancku Moct, buxah,
Bamanyka, byrojHo, [1060j, Ty3na, 3enuna, CapajeBo, Cokosnail, JIuBHo 1 MocTap, aHaJIM3UpaHH CY
TPCHOOBU I/IHCOHaHI/Ije Ha TOJUIIEKBLEM HUBOY, IO IOAWMIIEBLMM CE30HAMa, Ka0 My BEreTalliOHOM
neprony, kafga cy CyHueBa CBjeTIIOCT M TOILUIOTa OnJpkaMa W HajuoTpeOHHje. C 003UpOM Ja TOKOM
MOCJhEIHUX JCIEHNja pacTe 3a0pHHYTOCT 300T yTHIaja TI00AHUX KIMMATCKUX IPOMjeHa, Jatr je
OCBPT Ha MOTEHIMjajTHE YTHUIIaje YOUCHUX TPEHIOBA HA OUJbHE BPCTE M EKOCHUCTEME.

KibyuHe pujeun: roauiima HHCONAIN]A, HHCOJANNja Y BETETAMOHOM TIEPUOAY, TPEH/, KIMMAaTCKe
npoMjeHe, bocHa n XepieroBrHa.

ANALYSIS OF INSOLATION IN BOSNIA AND HERZEGOVINA AND
POTENTIAL IMPACT ON PLANT SPECIES AND ECOSYSTEMS

Tatjana Popov, Goran Trbi¢

University of Banja Luka, Faculty of Sciences, Mladena Stojanovi¢a 2, 78000 Banja Luka, Republika Srpska,
BiH, E-mail: tatjanapopov@yahoo.com

Abstract: Plant species and plant communities are strongly influenced by climate, particularly by
temperature and habitats humidity regime (water availability). The insolation (the duration of the solar
shine) is an important climatic element for the plant growth because air temperature depends on it,
and, indirectly, all the other climate elements conditioned by the temperature. Also, numerous
processes in plants (photosynthesis, assimilation, etc.) take place under the influence of sunlight. The
paper analyzes the trends of the insolation in Bosnia and Herzegovina in the second half of the 20"
and the beginning of the 21* centuries (period 1961-2014). Based on data from Sanski Most, Bihac,
Banja Luka, Bugojno, Doboj, Tuzla, Zenica, Sarajevo, Sokolac, Livno and Mostar meteorological
stations the annual and seasonal trends of sunshine were analyzed, as well as trends in the growing
season when the sunlight and heat are most needed for plants growth. Since there has been a growing
concern about the potential impacts of global climate change, an overview of the potential impacts of
observed trends on plant species and ecosystems is given.

Key words: annual insolation, insolation in the growing season, trend, recent climate change, Bosnia
and Herzegovina.
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¥Y3POIIX U OABPAHA O/ ITOIIJIABA Y OINIIITUHU YEJIMHAILL

Becna PajueBuh, Yenomup LpHoropan

VYuusepsuter y bawoj Jlyuu, [Ipuponno-marematiuku dakynarer, Mnajgena Crojanosuha 2,
78000, Bama Jlyka, Pemyonuka Cprcka, buX, vrajcevic@gmail.com

Caxkerak: Karacrpodanne nomnase, eBuaeHTHe Ha modeTky XXI Bujeka, mpoy3pokoBaie cy OpojHe
JbYJICKE JKPTBE M IOHEKa] HeMjepJbHBe MaTepHjanHe TyOuTke. JlyropodHe BpeMEHCKE HPOTHO3E, Y
KOHTEKCTY ca MpOjeKIHjoM KJINMATCKUX IPOMjeHa, HAroBjemTaBajy Aa he cIuyHe BpEMEHCKE
HEMoroJie KapaKTepHucaTH W HapeIHu reproA. HajaBipyje ce mMpBEHCTBEHO JTaJbi TOPACT BPHjETHOCTH
CpeIbHX TeMIIepaTypa Ba3ayxa, aly U cBe denihe 1mojaBe eKCTPEMHHX CYIIHHX M KHIIHUX ,,[TAKOBA U
nepuona“. EBugentHo je nga he Te HajaBjbeHE NpOMjeHE HMATH YTHIA] Ha BOAOIPUBPEIY
(ropurrheme BoJla U BOAOTOKA, ypeheme Boja U BOJAOTOKA U 3aIITUTY M Pa3BHjame BOJHUX pecypca),
MOJBONIPUBPETY, IIyMapCcTBO, Typu3aM M Ap. Maja He MMOCTOjU OIIITa CarjJacHOCT O TOME, MOXKeE Ce
oueKkrBaTH Ja he eBeHTyallHe KIIMMAaTCKe MPOMjeHe JOBECTH A0 MmoBehaHor pusmka ox cBe denrhux
noruiaBa. [Tormara je 3HayajHO MOTANAaKkE HEKOT TMOJpyYja yClMje ou3ama HUB0A Y pHjeKama, ajlu
1 jesepy winm Mopy. Ha pujermn HHMBO pacTe ycidjel HarJoT TOIUbEH-a CHHjera WU JIeAHWKA Y
pujedHOM OaceHy WM yCIWjel majama OOMIHUX W AYTOTPajHUX MaJaBUHA, Maja M KpaTKOTpajHe, a
OOWITHE TIalaBUHE MOTY OUTH Y3pOK KaTacTpodalHUX MOoIUiaBa. Y XHIPOJIOUIKO] IPAKCH TOBOPH ce O
CTOTrOAUIIEBLUM, METCTOIOAUIIILUM U XWJbaXWJbayIroOJUIIIBLUM BOJaMa, OOJHOCHO U BOoAaMa ca KpahI/IM
neproauma. Ho, Tpeba 3HaTH &1a ce CTOTOAMII-E BOJE MOTY jaBUTH ¥ BHIIE IyTa y HEKOM Kpahem
nepuony. [Ipu oapehuBamy MjepoaBHIX BEJIMKHX BOJA YECTO CE HawWjia3W Ha JBa TEPMHHA: HajBeha
Moryha Boja u BeJIMKe BOJEC pa3MuuTUX MoBpatHux nepuoja (10, 20, 50, 100, 500, 1000 roguna). Y
moceOHUM CITydajeBuMa, Kajia je moTpeOHa arnconyTHa 60e30je1Ha 3alTiTa o]l BEUKNX Boja, oapehyje
ce Hajseha BjepoBaTHa Moryha morutasa — PMF (Probable (possible) maximum flood). To je najseha
MoTIaBa Koja ce MOXe OueKkuBaTu y3umajyhu y o03up cBe TiiaBHE (akTope reorpadckor mpocropa,
METEOPOJIOLIKHX eIeMEHaTa, XHPOJIOTHje U MOP(OIIOTHje TIPOCTOpa.

Kbyune pwujeunm: mnoruiaBa, y3poud TOIUIaBa, ciaMB BpOame, Maie akymynaiuje, BeJIUKe
aKyMyJaimje, og0paHa oJi IoIiaBa,

FLOOD CAUSES AND DEFENSE IN THE MUNICIPALITY OF CELINAC

Vesna Rajcevi¢, Cedomir Crnogorac

University of Banja Luka, Faculty of Sciences, Mladena Stojanovi¢a 2, 78000 Banja Luka,
Republika Srpska, BiH, vrajcevic@gmail.com

Abstract: Catastrophic floods from early 21st century caused abundant human victims and vast
material losses. The long-term weather forecast, within the context of climate change projections,
predict similar disasters in time to come. Firstly, there will be a new rise of mean air temperature
accompanied by extreme dry and rainy “peaks and periods”. It is evident that the predicted changes
will affect water supplies (usage of water and water streams, arrangement of water streams, protection
and development of water resources), agriculture, forestry, tourism, etc. Although there is no
agreement on this matter, we may expect that potential climate changes may cause frequent flood
risks. Flood refers to large downpour within an area due to the rise of water level in rivers, lakes and
seas. In rivers, the water level rises due to a sudden snow or iceberg melting within the river basin or
due to abundant long-term precipitation. Still, the short-term abundant precipitation may also cause
catastrophic floods. In hydrology, we speak of a hundred-year, five-hundred-year or one-thousand-
year water but there is also water during shorter time period. Nevertheless, we should bear in mind the
fact that one-hundred-year water may appear several times within a short period. In order to determine
the referential large water we usually use two terms as follows: maximum possible water and large
water of different reversible periods (10, 20, 50, 100, 500, 1000 years). On special occasions when we
need absolute safety measures against large water, we determine PMF (Possible Maximum Flood). It
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is a strongest expected flood taking into account all key factors of a geographical area, meteorological
elements, hydrology and morphology of an area.

Key words: flood, flood causes, the Vrbanja River basin, small accumulation, large accumulation,
flood defense.

UZROCI | POSLEDICE POPLAVA U SLIVU SKADARSKOG JEZERA 2010

Luka Mitrovié¢, Golub Culafi¢, Dusko Vujaéi¢
® Zavod za hidrometeorologiju i seizmologiju Crne Gore, IV Proleterske 19, Podgorica

Sazetak: Povrina slivnog podrudja Skadarskog jezera je oko 5.490 km?, od &ega je na teritoriji Crne
Gore oko 4.460 km? (81.2 %), a na teritoriji Albanije oko 1.030 km? (18.8%), dok je slivno podrugje
rijeke Drima oko 14.000 km?. Jedina otoka Skadarskog jezera je rijeka Bojana koja njegove vode
odvodi u Jadransko more. Skadarsko jezero sa svojim slivnim podru¢jem je tokom posljednjih 150
godina pretrpilo znacajne hidroloske promjene, pa na njega osim rijeke Morace kao glavne pritoke,
znacajan uticaj ima u pojedinim hidroloskim uslovima i rijeka Drim. Hidroloski sliv Skadarskog
jezera i rijeke Bojane predstavljaju veoma slozen sistem, s obzirom da se neposredno nizvodno od
Skadra u Bojanu uliva rijeka Drim. Dakle, zajedno sliv Skadarskog jezera, Bojane i Drima ¢ine
povrsinu od oko 20.000 km®. Sve vode sa ovako velikog sliva dospijevaju u Jadransko more koritom
rijeke Bojane. Enormne koli¢ine vode koje su stizale iz Morace i Drima u Bojanu, skoro u potpunosti
su blokirale isticanje vode iz Skadarskog jezera, a ¢ak je i dio voda Drima ulazio u Skadarsko jezero.
Autori u ovom radu zele da sagledaju uzroke koje su uticale da u toku 2010 godine dode do velikih
poplava u basenu sliva Skadarskog jezera. To su bile najvece poplave nakon katastrofalnih poplava iz
januara 1963. godine, kada je nivo Skadarskog jezera dosegao maksimalno zabelezeni vodostaj od
9,86 metara. U decembru mjesecu 2010. godine je zabiljezen najveéi vodostaj jezera sa kotom od
10,44 m.n.v.

Kljuéne rijeci: Skadarsko jezero, poplave, Moraca, Bojana, padavine.

CAUSES AND CONSEQUENCES OF FLOODS IN SKADAR LAKE BASIN IN 2010

Luka Mitrovié, Golub Culafi¢, Dusko Vuja&i¢

Institute for Hydrometeorology and Seismology of Montenegro

Abstract: Catchment area of Skadar Lake is approximately 5,490 km?, of which in the territory of
Montenegro is about 4,460 km?® (81.2%) and in the territory of Albania, about 1,030 km2 (18.8%),
while the catchment area of the Drin River is approximately 14,000 km?. The only river which
originates from the Skadar Lake is the Bojana River which drains its waters into the Adriatic Sea.
Skadar Lake with its catchment area suffered significant hydrological change during the past 150
years. Except Moraca River as a major tributary, Drin River has a significant influence in certain
hydrological conditions.

Hydrological basins of Skadar Lake and Bojana River represent a very complex system, given that
downstream of Skadar lake, the Drin River flows into Bojana River. So, Skadar Lake, Bojana River
and Drin River together form a basin area of about 20,000 km® All that waters, with such a large
basin, drains into the Adriatic Sea through Bojana riverbed. Enormous amounts of water that came
from the Moraca River and Drim River in Bojana River, almost completely blocked outflow from
Skadar Lake, and even a part of the water of Drim river entered the Skadar Lake.

The authors in this paper want to provide overview at the causes that have affected major flooding in
the basin of the Skadar Lake during the year 2010. These were the biggest flood after the catastrophic
floods of January 1963, when the level of Lake Skadar has reached the maximum recorded water level
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of 9.86 meters. In December 2010, the highest recorded water level of the lake with an elevation of
10.44 meters above sea level.
Key words: Skadar Lake, flooding, Moraca River, Bojana River, precipitation.

UTICAJ KLIMATSKIH PROMJENA NA VODNI REZIM U SLIVU LIMA
Golub Culafi¢', Luka Mitrovi¢', Mirjana lvanov', Jelena Golijanin®

'Zavod za hidrometeorologiju i seizmologiju Crne Gore
“Univerzitet u Isto¢nom Sarajevu, Filozofski fakultet Pale

Sazetak: U novije vrijeme javljaju se sve ozbiljniji problemi sa vodama, koji postaju jos sloZeniji
zbog posledica globalnih klimatskih promjena, koje se sve viSe izrazavaju kroz rezim padavina i
oticaja. Jedna od najozbiljnijih posledica globalnih klimatskih promjena su pogorSavanja ekstremnih
nestacionarnih fenomena, koji je veoma izrazen u slivovima rijeka, medu kojima je i Lim. Zbog
uocenih promjena rezima padavina, posebno onih velikog inteziteta, formiraju se u veoma kratkom
periodu, velike vode sa rusilackim elementima po infrastrukturne objekte, nakon cega dolazi do
dugih, veoma su$nih perioda, sa drasti¢nim smanjivanjem protoka na vodotocima, u odnosu na
prethodne, kada se dovodi u pitanje i opstanak vodnih ekosistema.

Predmet ovog rada se odnosi na slivno podru¢je Lima u Crnoj Gori (2805 km®). Lim je hidrografski
najznacajnija crnogorska rijeka, i upravo zbog toga autori zele da prikazu eventualne uticaje
klimatskih promjena na njegov vodni rezim. U radu su analizirani hidroloski (Q i H) i klimatski
elementi (temperatura, padavine (tecne ¢vrste) i relativna vlaznost). Godisnji proticaj rijeka, moze da
se koristi kao indikator klimatskih promjena jer predstavlja reakciju cijelog rijenog sliva na
meteoroloske faktore (padavine, temperature itd.). Ako godiSnji proticaj raste, rizik od poplava takode
raste. Nizak godiS$nji proticaj mogao bi dovesti do serije uzrocno-posljedicnih dogadaja koji se
negativno odrazavaju na ljudske aktivnosti.

Kljuéne rijeci: klimatske promjene, rezim padavina, oticaji, temperature, Lim.

IMPACT OF CLIMATE CHANGE ON THE WATER REGIME IN THE SAVA
BASIN

Golub Culafi¢', Luka Mitrovic', Mirjana lvanov?, Jelena Golijanin®

YInstitute of Hydrometeorology and Seismology of Montenegro
Z University of East Sarajevo, Faculty of Philosophy, Pale

Abstract: In recent years, there are much more serious problems with the water, which become more
complex as a consequence of global climate change, which increasingly express themselves through
the regime of rainfall and runoff. One of the most serious consequences of global climate change is
worsening of extreme non-stationary phenomenon, which is very pronounced in the river basins,
including the Lim. As a result of changes in the precipitation regime, especially those of high
intensity, in a very short period, formed high water with a destructive elements to the infrastructure
facilities, after which there is a long, very dry periods, with a drastic reduction in the flow of
watercourses, compared to the previous year, when calls into question the survival of aquatic
ecosystems.

The subject of this paper refers to the catchment area of Lim in Montenegro (2805 km?). Lim is the
most important hydrographic Montenegrin river, that is why the authors wish to present possible
impacts of climate change on its water regime. The paper analyses the hydrological (Q and H) and
climatological elements (temperature, precipitation (liquid solid) and relative humidity). The annual
flow of the rivers can be used as an indicator of climate change because it is the response of the entire
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river basin on meteorological factors (rainfall, temperature, etc.). If annual flow increases, the risk of
floods is also increasing. Low annual flow could lead to a series of causal events that have a negative
impact on human activity.

Key words: climate change, precipitation regime, discharges, temperature, Lim River.

IMPUPOJHA OT'PAHUYEIBA ITPOCTOPHOI PA3BOJA OIIIITHUHE JIAKTALIIA

Cseriiana Muinomesuh

[pupoano-mMaremarndku Gaxyarer Yuusepsutera y bamoj Jlynn, Mnanena Crojanosuha 2, 78 000 bama
JIyka, Peny6nmka Cpricka, buX, svetlana.milosev@gmail.com

Cawxerak: llpuponHe Hemorome cy I0jaBe HapyllaBamka CTaOWIHOCTH MPUPOJHUX CHCTEMa
TjeJoBameM NPUPOJHUX TIPOIeca, y TOCIEImhe BpHjeMe 3HATHO MOIU(HKOBAHUX AHTPOIOTCHHM
yrunajeMm. CTereH yrpoKeHOCTH ofpeljeHe TepUTopHuje MPUPOJHUM Xa3apAuMa IpeicTaBiba OUTaH
YHHWIAL Y TUIAHUPaky KOPHUIITEHA MPOCTOPa, jep CY OHHM NPHjeTHa IEroBOM HECMETaHOM pPa3Bojy.
Pa3nuuunTe moOBpIIMHE Cy YrpoXKeHe Pa3IHYUTHM THIIOBUMA IPUPOIHUX Xazapaa. Ha ocHOBY cazHama
0 WHUXOBO] YTPOXKEHOCTH W3/IBajajy c€ TOBPIIMHE HA KOjHMa TPUPOIHH YCIOBU TPEACTaBIbajy
orpann4arajyhu ¢aktop pasBoja. Y paay je JaT MpuKa3 MPUPOIHUX OTpaHHuUCHa MPOCTOPHOT Pa3Boja
ommTrHe JlakTamm (cem3mMuKa, ToIDIaBe, epo3uja, KIM3UIITA), Koja 300T IBUXOBOT BEIHMKOT 3HaYaja
Tpeba IMaTu y BUAY MPHje U TOKOM CBUX aHTPONOT€HHX aKTUBHOCTH Ha OBOM IIPOCTODY.

KibyuHe pujeun: mpupoaHe HEMoroe, NpUpoIHa OrpaHUuydekha MPOCTOPHOT pa3Boja, ONIITHHA

JlakTammu.

NATURAL LIMITATIONS OF SPATIAL DEVELOPMENT OF LAKTASI
MUNICIPALITY

Svetlana Milosevié¢

University of Banja Luka, Faculty of Sciences, Dr. Mladena Stojanovica 2, 78000 Banja Luka, Republika
Srpska, BiH, svetlana.milosev@gmail.com

Abstract: Natural disasters are phenomena which compromise stability of natural systems via natural
processes, in recent times significantly modified by anthropogenic influence. The degree of
vulnerability of certain territory to natural hazards is an important factor in planning the usage of
space, because they are a threat to its unimpeded development. Various areas are vulnerable to
different types of natural hazards. Based on the knowledge of their vulnerability, areas where natural
conditions are a limiting factor for development can be singled out. This paper presents natural
limitations of spatial development of Laktasi municipality (earthquakes, floodings, erosions,
landslides), which due to their great importance must be considered before and during all
anthropogenic activities in this area.

Keywords: natural disasters, natural limitations of spatial development, Laktasi Municipality.
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IMPUPOJHO PYJIHO BOI'ATCTBO KOCOBA U METOXUJE

Bojana Januukosuh', Tatjana Bexnh?, Bekum Mlepudu’

YYuupepsurer y [pumruau ca npuBpeMennyM ceumteM y Kocosekoj Mutposumm, IIpupoaHO-MaTeMaTHUKH
¢axynrer, Oncek reorpaduja
ZyHI/IBep3I/ITeT y Humry, ITpuponHo-matemarnuku ¢daxynret, Jlenaprman 3a ['eorpadujy

Caskerak: OBO HCTPa)XHBakE j€ YOKBUPEHO MPUPOAHOM MPOOIEMATHKOM M aHATU30M Teorpad)CKor 1
npymrBeHor mpoctopa KocoBa m Meroxmje. Crpykrypa pama je Oasmpana Ha ciehum
KapaKTepHCTUKaMa: HaKOH YBOJa, CJIEAM KpaTak omuc (U3MYKO reorpad)CKuX OCOOMHA, 3aTUM
JIPYIITBEHUM KapaKTepUCTHKaMa M Ha Kpajy Ha OCHOBY paclojelie pyIHOr OoractBa Hacesba
nonmazuMo 0 Kaprorpadcekor mpmkasa mpoctopa KocoBa m Metoxmje. Ca jacHO H3paKEHUM
rpaHuIaMa JoANpHBama O0aceHa. MeToje Koje cy KopHITheHe TOKOM HCTPaXHBamba, MPEACTaBIbajy
KJIaCMYHE METO/I¢ HAay4YHO HWCTPAXKMBAUKOI paja: MeToJ JAeCKpHIUje, aHaju3e, CHHTE3e,
knacupuKanje, MareMaTHdkun u Kaprorpadcku meron. OCHOBHHM IWJb HCTPOKWBama je MPHKa3
3aCTYyIUBEHOCTH pyAHOT OoractBa Ha mpocTopy KocoBa m Mertoxuje. Ha ocHOBy moOujeHmx
pesyarara, Mory ce (hopMHpaT CMEpPHHIIE 3a yHaNpehuBame Jajber HCTPaKUBamba OBOT MTPOCTOPA.
Kibyune peun: Kocoro, Metoxuja, reorpadcku moyoxaj, pyaHo 00racTso.

NATURAL MINERAL WEALTH OF KOSOVO AND METOHIJA

Bojana JandZikovi¢', Tatjana Peki¢?, Bekim Serifi’

YUniversity of Pristina currently headquartered in Kosovska Mitrovica, Faculty of Sciences and Mathematics,
Department of Geography
University of Ni§, Faculty of Sciences and Mathematics, Department of Geography

Abstract: This study is framed by the natural issues and analysis of geographic and social space of
Kosovo and Metohija. The structure of the work is based on the characteristics: an introduction is
followed by a brief description of the physical geographic characteristics, social characteristics and
then at the end we come to a cartographic representation of Kosovo and Metohija on the basis of the
distribution of the mineral wealth of settlements, with the clear limits of the basin. The methods that
were used during the research are the classical methods of scientific research: methods of description,
analysis, synthesis, classification, mathematical and cartographic methods. The main objective of the
research is to show the presence of mineral resources in the territory of Kosovo and Metohija. The
guidelines for the improvement of further research in this area can be formed based on the results.
Key words: Kosovo, Metohia, geographical position, ore resources

ENERGETSKA EFIKASNOST U LOKALNIM SAMOUPRAVAMA U
REPUBLICI SRPSKOJ NA PUTU KA EU INTEGRACIJAMA

Svetlana MiloS$evié

Prirodno-matematicki fakultet Univerziteta u Banjoj Luci, Dr. Mladena Stojanovi¢a 2, 78 000 Banja Luka,
Republika Srpska, BiH, E-mail: svetlana.milosev@gmail.com

SazZetak: Energetska efikasnost se smatra za jedan od najefikasnijih i najisplativijih nacina
ostvarivanja ciljeva odrzivog energetskog razvoja. U Sirem smislu posmatrano energetska efikasnost
nije samo sektorsko, ve¢ i znacajno razvojno pitanje.

Bosna i Hercegovina kao potencijalni kandidat za ulazak u Evropsku uniju i zemlja ¢lanica
Energetske zajednice ima obaveze uskladivanja svoje zakonske regulative iz oblasti energetske
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efikasnosti sa zahtjevima EU direktiva. Pored ovih medunarodnih obaveza Ustavom Bosne i
Hercegovine odredeno je da su za ustanovljavanje i sprovodenje politike u oblasti energetske
efikasnosti nadlezni entiteti. Republika Srpska je donosenjem Zakona o energetskoj efikasnosti 2013.
godine napravila klju¢ni korak po ovom pitanju. Radi uskladivanja sa zakonodavstvom Evropske
unije doneseni su i drugi zakoni, podzakonski akti, propisi i pravilnici. S obzirom na ove zakone
predvida se znacajna uloga lokalne samouprave u cilju poboljSanja energetske efikasnosti u Republici
Srpskoj. Put Bosne i Hercegovine, a samim tim i Republike Srpske prema EU integracijama donosi
odredene obaveze, zahtjeve, ali i pomo¢ i moguénosti lokalnoj samoupravi za unapredenje energetske
efikasnosti na njenoj teritoriji.

Kljuéne rijeci: Energetska efikasnost, EU integracije, Republika Srpska, lokalna samouprava.

ENERGY EFFICIENCY IN LOCAL GOVERNMENTS IN
REPUBLIC SRPSKA ON THE ROAD TO EU INTEGRATION

Svetlana MiloSevié

University of Banja Luka, Faculty of Sciences, Mladena Stojanovic¢a 2, 78000 Banja Luka, Republika Srpska,
BiH, E-mail: svetlana.milosev@gmail.com

Abstract: Energy efficiency is considered to be one of the most efficient and most cost effective ways
of achieving the goal of sustainable energy development. In a broader sense, energy efficiency is not
only related to energy sector, but is also a significant development issue.

Bosnia and Herzegovina as a potential candidate for joining the European Union and Member State of
the Energy Community has an obligation to bring its legislation in the field of energy efficiency into
accordance with the requirements of EU directives. In addition to these international obligations,the
Constitution of Boshia and Herzegovina stipulates that the establishment and implementation of
policies in the field of energy efficiency belong to the entities. Republic of Srpska's adoption of the
Energy Efficiency law in 2013 made a key step in this regard. In order to harmonize it's laws with the
EU legislation were adopted and other laws, by-laws, rules and regulations were adopted. These laws
provide for the significant role of local government in order to improve energy efficiency in the
Republic of Srpska. The path of Bosnia and Herzegovina, and therefore the Republic of Srpska
towards EU integration brings certain responsibilities, requirements, but also provides help and
opportunities to local government for improving energy efficiency in its territory.

Keywords: Energy efficiency, EU integration, Republic of Srpska, local government.

OLJEHA CTABBA U UAEHTU®UKALIUJA ITPOBJIEMA Y CUCTEMY
YIIPAB/BAIBA OTIHAZAOM Y PENIYBJINIHU CPIICKOJ

Jdymmna Ilemesuh

[pupoauo-mMaremarndku Gpakyarer, Yausepsurera y bamoj JIyuu, Muanena Crojanosuha 2,
78 000 bama Jlyka, Penyonuka Cpricka, buX, dusicapesevic@gmail.com

Ca:kerak: YCHocTaB/bamhe HHTETPATHOT CHCTEMA YIIPaBJbaba OTIAIOM IMOIpa3yMHjeBa CKYIl Mjepa U
AKTUBHOCTHU KOj€ MOAPa3yMHjEBajy BUIIIE MOBE3aHUX aKTUBHOCTHU OJ] CMambHBamba KOJUYMHE OTIA/A,
HETrOBOT TIOHOBHOT KopuInhiewka, aJlekBaTHe o0pajie 0Thana J0 CAHUTAPHOT JICTTIOHOBama MPEOCTAINX
KOJIMYMHA OTNaJa, a C IMJbEM IIOCTU3amha KOPUCTH y OOJNACTH YKHBOTHE CpEIUHE, EKOHOMCKE
ONTUMU3AIUjE U JPYIITBEHE NPUXBATIBUBOCTH. Y PenyOnuiu Cprickoj joi YBUjeK BETUKU €KOJIOIIKH
mpoOJeM MpecTaBba HeaJIeKBaTHO CaKyIUbahe, TPAHCIIOPT M OJUIaramke OTIaja, a U3rpajmba IeHTapa
3a yIpaBJbamkEe OTIAI0M, KOJH UMa]jy 3a IHJb UCKOpHIIThaBamke CHPOBHHA M CHEPTH|e U3 OTIAAa, j€ TEK
y miaHy. Hemocrtatak mpenu3HuX IojJaTaka O BPCTH M KOJWYHMHU OTIAJa, BEJIUKU OIECPATHUBHU
TPOIIKOBU KOMYHATHHUX Tpeay3eha, HUCKa CTOINA HATUIATUBOCTH KOMYHATHHX yCIyra, HeaJeKBaTHO
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yIpaBJbarbe OMAcHUM OTIAJOM W HHCKA €KOJOIIKa CBHjecT rpalaHa, cy camo HEKH on mocTojehmx
npobieMa y HaBeJIGHOM cUcTeMy. PjemaBame muTama ynpasibama oTnaaoM y Pemybnuuun Cprickoj
He caMo Jia OM cMambHJI0 HUBO 3araljuBarma )KHUBOTHE CpEAMHE, HEro OM Y BEITMKO] Mjepy YTHLAJIO U Ha
eKOHOMCKH ¥ JPYIITBEHHU Pa3Boj.

Ki/byuHe pujeun: ynpaBibame OTIIaZ0M, )KHBOTHA CPEIUHA, OITacHU oTnaa, Pemyommka Cpricka

SITUATION ASSESSMENT AND IDENTIFICATION OF THE PROBLEM IN THE
WASTE MANAGEMENT SYSTEM IN REPUBLIC OF SRPSKA

DuSica PeSevié¢

University of Banja Luka, Faculty of Sciences, Mladena Stojanovic¢a 2, 78000 Banja Luka,
Republika Srpska, BiH, dusicapesevic@gmail.com

Abstract: The establishment of an integrated waste management system includes a set of measures
and activities which involve a number of related activities through reduce the quantities of waste, its
possibility to reuse/recycle, adequate treatment of waste until the remaining amount of waste is
sanitary disposed, all to achieve the benefits for the environment, economic optimization and social
acceptability. Here in Republic of Srpska a major environmental issue is still the adequate collection,
transport and disposal of waste and construction of waste management centers with aim of
exploitation of raw materials and energy from waste, is about to be planned. The lack of precise data
on the type and quantity of waste, high utility companies operating costs, low payment rate of utility
services, inadequate management of hazardous waste and low environmental awareness of citizens,
are only some of the existing problems in the above mentioned system. Resolving the issue of waste
management in Republic of Srpska would not only reduce the level of environmental pollution, but to
a large extent affected the economic and social development.

Key words: waste management, environment, hazardous waste, the Republic of Srpska

KORISCENJE POTENCIJALA VETRA KAO OBNOVLJIVOG IZVORA ENERGIJE
NA PODRUCJU ZEMALJA ZAPADNOG BALKANA (PRIMER CRNE GORE)

Dejana Durdevié
Univerzitet Crne Gore, Filozofski fakultet, Nik§i¢, Crna Gora, dejanadj@ac.me

Sazetak: U savremenim uslovima intenzivnog porasta broja stanovnika i sve vece potroSnje fosilnih
goriva, pre svega nafte, uglja i prirodnog gasa, doslo je do znacajnih promena u Zivotnoj sredini koje
se globalno manifestuju u vidu promene klime. lako ne postoji jedinstveno resenje koje bi sprecilo
klimatske promene, uoceno je da veca upotreba alternativnih izvora energije moze znacajno da ih
potencijalu kori$¢enja energije vetra u Crnoj Gori sprovelo je Ministarstvo za zastitu zivotne sredine,
kopna i mora Republike Italije. Rezultati su prezentovani u studiji Procjena potencijala obnovljivih
izvora energije(2007), gde su kao potencijalni lokaliteti za izgradnju vetroparkova prepoznati
Primorje, sa srednjom brzinom vetra od 7-8m/s na relativnoj nadmorskoj visini od 50m, i podrucje
oko Niksica gde je srednja brzina vetra, na relativnoj nadmorskoj visini od 50m,5,5-6,5m/s.
Ministarstvu ekonomije su do sada dostavljeni Izve$taji analize merenja potencijala vetra za dva
lokaliteta, Krnovo i Mozura. Na lokalitetu Krnovo, izgradnja vetroparka je pocela u maju 2015.
godine, dok se pocetak radova na lokalitetu Mozura tek ocekuje. Crna Gora je takode ucesnik Projekta
priobalnih vetroelektrana, POWERED, ¢iji je cilj istrazivanje potencijala vetra na Jadranskom moru
radi izgradnje priobalnih vetroelektrana.

Kljuéne reéi: alternativni izvori energije, energija vetra, zastita zivotne sredine, Crna Gora
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THE USAGE OF WIND POTENTIAL AS A RENEWABLE RESOURCE IN WEST
BALKANS COUNTRIES (MONTENEGRO EXAMPLE)

Dejana Durdevié
University of Montenegro, Faculty of Philosophy, Niksi¢, Montenegro, dejanadj@ac.me

Abstract: Due to the pressures of the urban growth and widely recognized increasing consumption of
fossil fuels, primarily oil, coal and natural gas, there has been a significant change in the environment
that is mainly manifested in the form of global climate change. Although there is no single solution
that would prevent climate change, it was observed that greater use of alternative energy sources can
significantly slow them down. Wind power is recognized as one of the most alternative and
economical energy source. Research on the potential of wind energy in Montenegro was conducted by
the Italian Ministry for the Environment, Land and Sea . Results are presented in the study - Assessing
the potential of renewable energy sources (2007 ), where Montenegrin coast and area around Niksi¢
were recognized as potential sites for the construction of wind farms. Up to now, studies of wind
potential for two sites, Krnovo and Mozura, have been submitted to Ministry of Economy. At the site
Krnovo, construction of the wind farm began in May 2015, while the beginning of construction on the
site Mozura is still ahead. Montenegro also participated in the project of coastal wind farms,
POWERED, which aims to explore the potential of wind in the Adriatic Sea for the construction of
off-shore wind farms .

Key words: alternative energy sources, wind power, environment protection, Montenegro

I'EOEKOJIOLIKA EBAJTYAIINJA BAIHA JIYKE U OKOJIMHE Y CBPXE
OJIMOPA U PEKPEAIINJE ITPUMEHOM KOMBHUHOBAHOT' MOJAEJIA
MEHEKC U KUMCTE{

Muosan P. Ieness', Munnna Ieness’, Hemama Baruh®, lnjana Bypuh®

'Yhuusepsuter y Beorpany, I'eorpadcku dakynrer, Crynentcku tpr 3, milovanpecelj@yahoo.com
Yuusepauter Mcrouno Capajeo, ®unozodeku dakynrer [Tane
*reorpadekn nucTutyT JoBan LBujuh

Caxerak: KomOuHOBaHOM MeTojonorujom (Mozaen Meneke u MeTo] KumcTen), reoekosIomKd CMO
BpenHoBaTH mpoctop bama Jlyke, Koja je MHTepecaHTHa Kao ypOaHW MPOCTOP ca >KUBOITUCHOM
OKOJIMHOM TIOTOJTHOM 32 OJMOp M pekpeaudjy. Pagom skenumo aa ahupMuIeMo reoOHOKIMMAaTCKe
aHaJM3e MPHIMKOM I'€0eKOJIONIKOT BPEeJHOBAbA, TUIAHNPAka H YIIPaBIbamha NpeiesioM, Koje ce MOTy
KOpDUCTHTH Yy HaBeZieHe cBpxe. Kopucrelin Ouokmumarcku wmerosi MeHEeKC, NpUMEHOM
TEPMO(PHU3HOJIOMIKOr  OHMOKIMMATCKOr HMHAeKca (pusmonomka cyOjeKTHBHA TeMmIeparypa |
cyOjeKTHBHA TeMIlepaTypa), KOju ce ocjama Ha THEBHA OMOKINMATCKa MEPEeha, KEeJIUMO YHAIPEeIUTH
Metoa Kumcrena, Oynyhum 5a ce oH TeMesbW Ha TOAWIIBLUM KIMMATCKHM cpelmanuma Hemauke.
Tectupama HaBeJeHEe METOJOJOTHje, HA TpuUMepy beorpama, mokaszano je Ja ce OBUM OHUTHO
yHanpelyje Te0eKOJI0MKO BpeIHOBakbE OBAKBUX M CIIMYHUX MpocTopa. IIpumenoM Onoreoexosnomnike
aHan3e MeHekc, oapeljeHe cy BHUIlIe WIK Mambe IOBOJbHE TIOBPIIMHE 32 0JJ]MOp U pekpearyjy. OBakpa
OHMOTEOeKOIIONIKA aHAIN3a UMa 3]JPaBCTBEHO-TEPANleyTCKH 3Ha4aj U 1o0pa je 0CHOBa 3a MEJIUIIMHCKO
reorpadcka pazmarpama. Jlakie, nmpuMeHoM Mozaena MeHeKc aaje ce 00jeKTHBHHja MpeAcTaBa o
Ba)XHOCTH OMOTEOKIMMATCKOT yTUllaja Ha mpoctopy bama Jlyke u oxomnmse.

Kibyune peuu: MeHEKC, T€0CKOJIOTHja, OMOKIMMATOJIOTH]a, Cy0jeKTHBHE TeMIepaType, HH3HOIOIIKI

cy0jexTHBHE TeMIiepaType, oAMop, pekpeannja, Kumcren, bama Jlyka.
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GEOECOLOGICAL EVALUATION OF BANJA LUKA AND ITS ENVIRONMENT
FOR THE PURPOSES OF REST AND RECREATION BY APPLYING COMBINED
MENEX | KIEMSTEDT MODELS

Milovan R. Pecelj!, Milica Pecelj’, Nemanja Vagi¢’, Dijana Purié¢®

University of Belgrade - Faculty of Geography, Studentski trg 3/111, 11000 Belgrade,
Serbia, milovanpecelj@yahoo.com
2University of East Sarajevo University of East Sarajevo
%Geographical Institute ,,Jovan Cviji¢ Serbian Academy of Sciences and Arts, Pure Jaksiéa 9, 11 000 Belgrade,
Serbia

Abstract: With combined methodology (Menex model and Kiemstedt method), we geoecologically
evaluated area of Banja Luka, which is interesting as an urban area with vivid environment suitable
for rest and recreation. In the work we want to affirm geobioclimatic analysis during geoecological
evaluation, planning and management of area, which can be used for mentioned purposes. Using
bioclimatic method Menex, by applying thermo physiological bioclimatic index (physiological
subjective temperature and subjective temperature) that relies on daily bioclimatic measurements, we
want to improve the Kiemstedt, method since it is based on the annual climatic average values in
Germany. Testing of these methodologies in the case of Belgrade has shown that this importantly
improves geoecological evaluation of these and similar areas. Application of biogeoecological Menex
analysis, determined more or less favorable areas for recreation. This biogeoecological analysis has
health-therapeutic character and is a good base for medical geographical considerations. So, by
applying the Menex model we obtain a more objective view about the importance of biogeoclimatic
impact on the area of Banja Luka and the environment.

Key words: Menex, geoecology, bioclimatology, subjective temperature, physiological subjective
temperature, rest, recreation, Kiemstedt, Banja Luka.
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JEMOI'PA®CKHU U COIINO-EKOHOMCKH PA3BOJHHU ITPOLECHU

BALKANSKA MIGRACIONA RUTA I ULOGA SRBIJE KAO TRANZITNE
DRZAVE

Danica Santi¢, Milo$ Nikoli¢
Univerzitet u Beogradu, Geografski fakultet, Studentski trg 3/3

Sazetak: U eri globalnih migracionih tokova, sa 244 miliona medunarodnih i 750 miliona unutrasnjih
migranata, sa najve¢im brojem izbeglih i raseljenih lica u poslednjih nekoliko decenija i ¢estom
promenom obima i pravaca ovih tokova, neophodno je revidirati i proSiriti postojeca teorijska i
empirijska polazi§ta za njihovo prouCavanje, a sve u cilju efikasnijeg upravljanja prostornom
mobilnosc¢u stanovnistva. To se najbolje pokazalo na primeru Balkanske migracione rute, koja je od
jula 2015. godine postala glavni pravac preseljavanja migranata ka zemljama Evropske unije, pre
svega ka Nemackoj, Svedskoj i Austriji. Srbija kao zemlja sa visevekovnom tradicijom preseljavanja
(unutra$nje i spoljasnje migracije razli¢itog obima, tipa i pravaca) , preuzela je ulogu tranzitne drzave
na ovoj migracionoj ruti. Prema zvani¢nim podacima preko 700.000 ljudi je proslo od jula do
decembra preko teritorije Srbije iz 100 razliCitih zemalja sveta. Veliki talas migracija sa Bliskog
Istoka i Afrike je doveo u pitanje dosadasnje funkcionisanje evropskih institucija, svrsishodnost
postojecih politika prema migracijama i neophodnost donoSenja novih, efikasnijih, dokumenata koji
bi definisali upravljanje migracionim tokovima.

BALKAN MIGRATION ROUTE AND ROLE OF SERBIA AS A TRANSIT STATE
Danica Santi¢, Milo§ Nikoli¢
University of Belgrade, Faculty of Geography, Studentski trg 3/3

Abstract: In the era of global migration flows, there are 244 million international and 750 million
internal migrants and the number of displaced people has reached its peak in the last decade changing
their flows frequently. Hence, it is necessary to revise and expand the current theoretical and
empirical stances in order to efficiently manage the spatial mobility of the population. The best
example is the Balkan migration route, which has been the main migration route toward the European
Union, i.e. Germany, Sweden and Austria since July 2015. Serbia is a country of a long migration
tradition (internal and external migrations of different volume, type and direction), which has become
a transit state at this migration route. According to official records, more than 700,000 people has
crossed over Serbian territory from July to December and they came from 100 different countries
worldwide. A large migration wave coming from Middle East and Africa has threatened the
functioning of European institutions, the cause of recent policies towards migrations, and the
necessity to adopt novel, more efficient documents to define migration flow management.

AHAJIN3A KYJTYPHOI' CAJIP’KAJA CTAHOBHUUITBA CPBUJE
ITPEMA THUITY HACEJbA

Jbyouna PajkoBuh, Becna Muneruh CrenanoBuh
I'eorpadeku dakynrer y Beorpany, Crynentcku Tpr 3/3, brljubica@yahoo.com

Caxerak: VcrpaxkuBame KyATypHOI caapxkaja rpaljana CpOuje 3aCHOBAaHO je Ha aHaJIM3d HayMHA
npoBolema CII000THOT BpeMeHa, Kao MOTEHITH]jaTHOT acleKTa KyJITYpHE MapTHITUNAII]E Y IPYIITBY
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Cpbuje, mel)y TepuropujananM rpynama cranoBHUmTBa Cpouje, koju xuBe y meTponoinu (beorparm),
rpajioBUMa Cpelli-e BEIWYMHE U celuMa. YTBphHBame M ONMCHUBAIE CIMYHOCTH U Pa3iidKa Koje y
MoTJIely KyITypHHX moTpeba mocroje Mely TepUTOpHUjalHUM, POIHUM, CTAPOCHUM, OOPa3OBHHM H
npodecnoHaTHUM Tpynama ctaHoBHUIITBA CpOuje. OCHOBHA MPETIOCTaBKa O KOj€ Ce TOIUI0 Y
OBOM HCTpaXMBamY jecTe Aa monapusanuja Apymrea Cpouje Ha metponony (I'pax beorpan), rpagosu
Cpedme BeMUYMHE U ceja, YCIOBJbaBa PAsMKe y 3aCTYIUBCHOCTH KYJITYPHOT CajpKaja JOKOJIHUIE.
Pasnuke y pasBmjeHOCTH, HEIOBOJbHA IIaTeXHa Moh craHoBHmmTBa CpOuje, Koja ce orjema y
HEZIOCTaTKy HOBIA KOju OW ce TPOIIMO 3a 33I0BOJbAaBAE KYNTYPHUX IMOTpeda 1O COICTBEHOM
Haxohemy M KeJbH, Ka0 W HEJOCTaTak CI00OJHOI BpeMEHa — OCHOBHH Cy pasiio3d 300T KOjHX
JOMHUHHPAjy KaHAJIU MpoBol)erma cI000AHOT BpeMeHa KOjH Ce MaxOM MacHBHO KOH3ymupajy. Ilomasu
ce O] JBa TEOpHjCKa CTaHOBHWINTA: TeopHuje crmobomHor Bpemena Kodp Hwmmazmmjea (Joffre
Dumazedier) u on teopuje Bypaumjea (Bourdieu) o kyaTypHOj MOTPOLIMKHU: KIacHa IPHIAIHOCT
MOjeIMHIIA ¥ HEroBe MOPOAUIE JACTEPMUHHUILY KYATYPHY MOTPOIIKBY U 3310BOJBABAKBE KYITYPHHX
nmotpeba. AHKeTHpame je o0aBlbeHO y mepuony mapr-maj 2015. rogmHe o cTpaHe cTyneHaTa
Typusmonoruje ['eorpadcekor dakynrera y beorpany, a y ckiiony BHUXOBOT 00aBE3HOT MPAKTHIHOT
pana u3 Conuonoruje TypusMa. AHKETy Cy CIPOBOJAWIH Y TYPUCTHUKUM areHlnjama y beorpany u y
rpagopuMa neHTpanHe CpOuje, 3aBUCHO OJf HHUXOBOT IOjEIUHAYHOT HU300pa M JIOCTYIMHOCTH
mpocTopa. Y30paK je cacTaB/beH OJ WCIMTaHWKAa W3 TPAJCKAX M CEOCKHX Hacesba, yKymHo 613
JEeMHMIIA TIOTTyJIallHje.

KibyuHe peun: KynTypHH caapikaj, cI000IHO BpeMe, THIT Hacesha, KYJITYPHHU IPOCTOP, JUCTUHKIIU]E,

Cpouja.

ANALYSIS OF THE CULTURAL CONTENTS OF THE POPULATION OF
SERBIA ACCORDING TO THE TYPE OF SETTLEMENT

Ljubica Rajkovi¢, Vesna Mileti¢ Stepanovié
University of Belgrade, Faculty of Geography, Studentski trg 3/111, 11000 Belgrade, Serbia

Abstract: The study of cultural contents of the Serbian citizens is based on an analysis of the ways
they speed their free time, as a potential aspect of cultural participation in the Serbian society, among
the population territorial groups, who live in the capital (Belgrade), medium-sized towns and villages.
Identifying and describing similarities and differences in terms of cultural needs that exist among
territorial, gender, age, educational and professional groups of the population of Serbia was the main
objective. The basic premise of this study is that polarization of the Serbian society with (Beograd) as
the largest metropolis and the capital city, medium-sized towns and villages, causes differences in
cultural contentsavailable in leisure. Developmental differences, insufficient purchasing power of the
population of Serbia, which is reflected in the lack of money that would be spent to meet the preferred
cultural needs, as well as the lack of free time,are all dominant reasons why the prevalent channels of
leisure activities are mostly those that are passively consumed.

The paper is based on two theoretical aspects: the theory of free time by Joffre Dumazedier and the
theory of Bourdieu of cultural consumption — the class affiliation of an individual and his/her family
determinescultural consumption and satisfaction of cultural needs.

The survey was conducted in the period from March to May 2015 by students of Tourism Department
at the Faculty of Geography in Belgrade, as part of their compulsory practical work in Sociology of
Tourism. The survey was conducted in travel agencies in Belgrade and in central Serbian towns, in
accordance with their individual choices and availability of agencies. The sample was made up of
respondents from urban and rural settlements, a total of 613 citizens.

Key words: cultural contents, leisure time, type of settlement, cultural area, distinction, Serbia.
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CTPYKTYPA CTAHOBHUIITBA Y BOCHU U XEPHEI'OBUHH

Jby6uma Ipepagosuh’, Mupociaap Maaunosuh', Muanjana Oxup?, Topaana Ipepagosuh®

! ApxuTexToHCcKO-rpaleBUHCKO-TeoeTckr dakynTer YHuBep3utera y Bamoj Jlymu, Crene Crenanosuha 77/3,
78000 bama Jlyka, ljpreradovic@agfbl.org
2 3aB0J1 3a 3AIITHTY Ky/ITYPHO-HCTOPHJCKOT M IIPHPOIHOT Hacsbeha Pery6mmke Cpricke, Byka Kaparmha 4/6,
78000 bama Jlyka
¥ MuHmCTapCcTBO 32 POCTOPHO ypeherbe, rpalieBHHAPCTBO H ekonorujy Pemy6iuke Cpricke

Cazxkerak: Y pany je mprKa3aH mperjen Kperama Opoja qomaher U CTaHOBHHUIITBA KOj€ C€ TOCEIIIIO.
[ToceOHOCT panma ce oriiea y YMECHUIM Ja Cy oOpaljeHu pe3yirard Tomuca CTaHOBHUINTBA Y
Pa3IUYUTUM UCTOPHjCKUM €I0XaMa U OKOJIHOCTHMA — 011 JAedTepa U3 BpeMeHa OCMaHCKE BIACTH J0
MTOCJbEIEHET, 3BAaHNYHOT, rorrca u3 1991. rox. AkieHar je cTaBJbeH, KaKo Ha KOHCTUTYTHBHE HapoJe,
TAaKO W Ha MPUITAJHUKEC HAIUOHAJTHUX MarbUHaA.

Kiby4yHe pujedn: nonycu CTaHOBHUILTBA, HALIMOHATIHE MabUHE

THE POPULATION STRUCTURE IN BOSNIA AND HERZEGOVINA
Ljubisa Preradovi¢', Miroslav Malinovi¢', Milijana Okilj?, Gordana Preradovi¢®

! Faculty of architecture, civil engineering and geodesy, University of Banja Luka, Stepe Stepanoviéa 77/3,
78000 Banja Luka, ljpreradovic@agfbl.org
? Institute for Protection of Cultural and Natural Heritage of Republic of Srpska, Vuka Karadzica 4/6,
78000 Banja Luka
® Ministry of Spatial Planning, Civil Engineering and Ecology, Republic of Srpska

Abstract: The paper shows an overview of trends in the number of domestic and population that
settled subsequently. The particularity of the work is reflected in the fact that the census results are
processed in different historical epochs and circumstances - from defters dating from the time of the
Ottoman rule to the last, the official, census of 1991. Emphasis is given on both the constituent
population and national minorities.

Key words: census, national minorities

DEMOGRAFSKI PROCESI U BiH U KONTEKSTU POPISA STANOVNISTVA
2013. GODINE

Stevo Pasalié¢

Univerzitet u Istoénom Sarajevu, Pedagoski fakultet Bijeljina, Semberskih ratara bb,
Bijeljina, Republika Srpske

Sazetak: Predmet istrazivanja u radu je razmatraje dugorocnih demografskih procesa u BiH u
kontekstu podataka dobijenih u posljednjem popisu stanovnistva (2013. godine). Cilj istraZivanja je
utvrditi u kojoj mjeri su demografski procesi u BiH imali demografske, ekonomske i socijalne
implikacije i efekte na ukupan broj stanovnika. Primjenom empirijskog metoda koji podrazumijeva
prikupljanje egzaktnih podataka numerickog karaktera, dobijeni rezultati u istrazivanju ukazuju da ¢e
tokom narednih decenija demografski procesi u BiH biti i dalje ograni¢avajuci faktor njenog ukupnog
razvoja. To su sljedeéi procesi: depopulacija (ukupna, prirodna i emigraciona), prostorni aspekt
depopulacije, njeno Sirenje 1 neravnomjeran razmjestaj stanovnistva. lako podaci popisa 2013. godine
zbog promjene popisne metodologije u odnosu na ranije popise (od 1948. do 1991. godine) nisu
potpuno uporedivi, evidentno je da su nepovoljni demografski procesi, posebno u posljednjem
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medupopisnom periodu (1991.-2013.) nastavljeni. Primjenom vitalno-statisti¢ke metode procijenjen je
negativni migracioni saldo koji je u ukupnom smanjenju broja stanovnika izmedu 1991. i 2013., imao
najveci udio. Istovremeno, rat u BiH, privredna recesija i Cinjenica da BiH i njeni entiteti nemaju
potrebnu populacionu politiku, djelovali su na ubrzanje navedenih procesa. U BiH sve viSe dolazi do
izrazaja, posebno sa stanovista aktuelnih promjena u starosnoj strukturi, tzv. negativni populacioni
momentum, a demografski problemi, postaju i drustveno-ekonomski problemi.

Kljuéne rijeci: stanovnistvo, depopulacija, reprodukcija, migracioni bilans.

DEMOGRAPHIC PROCESSES IN BIH WITHIN THE CONTEXT OF 2013
POPULATION CENSUS

Stevo Pasali¢
University of East Sarajevo, Bijeljina Faculty of Pedagogy, the Republic of Srpska

Apstract: The subject of study in this work is to discuss long-term demographic process in BiH in the
context of data received in the last census (in 2013). The purpose of the study is to determine to what
extent demographic processes in BiH have had demographic, economic and social implications and
effects to total population number. By using of empirical method which includes the collection of
numerical character accurate data, the results obtained in the study indicate that during the following
decades demographic processes in BiH will continue to be limiting factor of its total development.
Those are following processes: depopulation ( total, natural and migration), depopulation spatial
aspect , its expansion and uneven distribution of population. Although census data in 2013 due to
changes in census methodology compared to earlier censuses (from 1948 untill 1991) are not
completely comparable , it is evident that the an unfavorable demographic processes, especially in the
last inter-census period (1991-2013) are continued. By using the vital-statistical method it is estimated
a negative migration balance, which is the overall reduction of the population between 1991 and 2013
had the largest share. At the same time, the war in BiH, the economic downturn and the fact that BiH
and its entities do not have the necessary population politics, have an affect to acceleration of these
processes. In BiH everything comes to the fore, especially from the point of actual change in the age
structure, the so-called, negative population momentum, and demographic problems become socio-
economic problems.

Key words: population, depopulation, reproduction, migratory balance.

MEBYHOIIMCHA ITPOMJEHA BPOJA CTAHOBHUKA HA ITPOCTOPY
PENTIYBJIMKE CPIICKE Y IIEPHOAY 1991 - 2013. 'OJAUHE

Aunexcangap Majuh, /Ipamko Mapunkosuh

Yuusep3uteT y bamoj JIynm, [Ipupoano-marematnyku pakynrer, Minagena Ctojanosuha 2,
78 000 bama Jlyka, Penyonuka Cpricka, buX, stanovnistvo.pmf@gmail.com

Caxerak: [lociuje 22 roauHe 0o MOCIBENH-ET MOMUCA cTaHOBHHUINTBA, 2013. roguHe, Ha MPOCTOPY
Peny6nmuke Cpricke 00aBJbeH je MOMUC CTAHOBHUIITBA, JoMahuHcTaBa U ctanoBa. OBaj MpOCTOp MMa
M3pa3uTo XeTeporeHa gemorpadcka obmibexja. [IBuje TpehuHe CTAaHOBHHMINTBA KOHIICHTPUCAHO je
3anmaano ox Juctpukra bpuko no Hosor I'paga m PuOHmKa, MOK OCTajao CTaHOBHUILTBO NpHUIana
HUCTOYHOM Jujeny, jy>kHo ox Paue Ha CaBu no TpeOuma u jyra ncroune Xepuerosuse. Hako je y
uujenuan PeryOnauka Cpricka pejlaTUBHO PHjETKO Hace/beH IpocTop (0ko 54 craHoBHHKA 1m0 km?),
YHyTap TOI' MPOCTOpa IOCTOje BENMKE, Ma YaK W EKCTPEMHE, pa3jiiiKe Yy T'yCTHHH HaceJbEeHOCTH.
AHann3a perroHaJHOT pa3MjelliTaja CTAaHOBHHMINTBA yKa3yjeé Ha HW3pa3suTy KOHIEHTPALH]jy
CTAaHOBHUINTBA y OamallydKoj peruju, Koja je MpocTOpHO M HajBeha. HajMamm Opoj cTaHOBHHKA H
HajMamkH yIHO UMajy OpICKO-TUTAHUHCKE peruje. To je mocibeniia JyroroIuIIheT MPaKmbEemha OBUX
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MPOCTOpa, KOje je OMII0 MHTEH3WBHO jOII W paHHje, a MocikeAn paTHu cykodu (1992-1995) cy to
jour Buie yop3ainy, na cy HeKa mojapydja AoBeleHa A0 Kpajibe KpUTUYHE TYCTUHE HACeJbEHOCTH.
Kibyune pwujeun: mehymomncHa npomjeHa, AeNolyjanuja, T'yCTHHa HaceJbeHOCTH, PemyOnuka
Cpricka.

INTER-CENSUS POPULATION NUMBER IN THE REPUBLIC OF SRPSKA
IN 1991 — 2013 PERIODS

Aleksandar Maji¢, Drasko Marinkovi¢

University of Banja Luka, Faculty of Sciences, Dr Mladena Stojanovic¢a 2, 78000 Banja Luka,
Republic of Srpska, Bosnia and Herzegovina, stanovnistvo.pmf@gmail.com

Abstract: After 22 years since the last census, in 2013, in the Republic of Srpska completed the
census of population, households and dwellings. This space has an extremely heterogeneous
demographic characteristics. Two thirds of the population are concentrated west of the Brcko District,
while the rest of the population belongs to the eastern part, south of Raca on the Sava to the south of
Trebinje and Eastern Herzegovina. Although the whole Republic of Srpska relatively sparsely
populated area (about 54 inhabitants per km?2) within this area there are large, and even extreme
differences in population density. Analysis of the regional distribution of the population suggests a
marked concentration of population in the Banja Luka region, which is spacious and greatest. The
minimum number of inhabitants and the smallest portion of the hilly and mountainous regions. This is
the result of many years of emptying the region, which was intense even earlier, and the last war
(1992-1995) are even faster, but some areas brought to the final critical population density.

Key words: Intercensus changes, depopulation, population density, Republic of Srpska.

IMPOCTOPHHU PASMJEILITAJ PACE/JBEHUX U U3BJETJIUX JIMLIA
HA TEPUTOPUJU PENTIYBJUKE CPIICKE

JAparana Buauh

MunncTapcTBO 32 M30jernuie u pacesbeHa ymma PC, Tpr Pemyomnuke Cpricke 1, 78000 bama Jlyka,
d.vidic@mirl.vladars.net

Caxerak: ['eonpoctop Bocne m XepreroBune, omHocHo PemyOmuke Cpricke, oOMIbexuiIe cy
NpUHYJHE MUTpanyje, IITO je MOocJhelulla paTHUX JellaBama JeBeleceTux roamHa XX BHjeKa.
[Mpunue u36jernuna u3 PenyOnuke XpBaTcke M MEXaHUYKO KpETake CTAHOBHHUIIITBA YHYTap bocHe u
XeplueroBrHe JIOBEJIH Cy JO INpepas3MjelliTaja CTAHOBHHUINTBA. Y pajy ce aHAIW3Upa pPEerdoHaTHA
MPOCTOpHA AUCTPUOYLHja U30jerIOr U PacebeHOT CTAHOBHUIITBA Ha TepuTOopuju Pemybimke Cpricke
y OJIHOCY Ha yKymnaH Opoj CTaHOBHHKA.

Kiby4He pujeun: mpocTOpHU pa3MjeliTaj, pace/beHa juila, n3ojerauiie, Penyonuka Cpricka

SPATIAL DISTRIBUTION OF DISPLACED PERSONS AND REFUGEES
IN THE REPUBLIC OF SRPSKA TERRITORY

Dragana Vidi¢

Ministry for Refugees and Displaced Persons of the Republic of Srpska, Trg Republike Srpske 1, 78000 Banja
Luka, d.vidic@mirl.vladars.net

Abstract: The territory of Bosnia and Herzegovina, respectively the territory of the Republic of
Srpska has been characterized by forced migration as result of the war in the nineties of the 20"
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century. The influx of refugees from the Republic of Croatia and mechanical movement of population
within Bosnia and Herzegovina have led to population redistribution. The paper analyzes regional
spatial distribution of refugees and displaced persons in the Republic of Srpska territory in relation to
the total population.

Keywords: spatial distribution, displaced persons, refugees, Republic of Srpska

PECTHUBAJIA ®OJIKJIOPA KAO MOJEJ IPESEHTALIMJE
HEMATEPHUJAJIHOTI KYJITYPHOI' HAC/BEBA PEITYBJIMKE CPIICKE

Hpena Menap Tamra

Yuusepsuret y bawoj Jlynu, [Ipuponno-maremariuku daxynrer, Ip Mianena Crojanosuha 2, 78000 bamwa
Jlyka, Peny6nuka Cpricka, bocHa u XeprerosuHa, etnologija@pmfbl.org

Caxerak: YcBajamem UNESCO-Be KoHBeHIMje O 3aIlITUTH HEMAaTEpHUjaTHOT KYJITYypHOT Hacbeha
2003. roguHE y CBHjeTy ce Kao BeOMa aKTYEITHO jaBJba MUTAE 3alITHTE HEMATePHjATHOT KyITypHOT
HacJbeha nako je pujed o UCTPaKMBAYKOM MPOCTOPY KOjU OapeM CTOTHUHY T'OJMHA JIUjelie €THOJIOTH]a,
aHTponoyioruja, (OJKIOPUCTHKA, HUCTOPHja peluruje, He pasasajajyhu ra o MarepujaiHuX
apredakara Koju cy ¢ ’bUM Y HEpACKHUIUBO]j BE3H.

Hemarepujanao kyntypHO Haclkehe je mojaM Koju Imoapa3yMHjeBa BjelITHHE, H3pase, 3Hama, ymujeha
KOj€ 3ajeJHHIIA PUXBaTa Kao TUO CBOj€ KyATYpHE TPaIullhje U CBOT HAUYMHA KHBOTA, Y TIPOIIUIOCTH
nmaHac. OHO ce TIPEeHOCH U3 TeHepalrje y TeHepalyjy, a 3ajeJHUIle U TPYIIe T'a CTATHO U3HOBA CTBAPajy
Ka0 peaKIfjy Ha CBOje OKPYKEHe, y3ajaMHO [jeI0Bamke C MPUPOIOM U UCTOPHjOM, T UM OHO TIpyKa
ocjehaj ueHTHTETa 1 KOHTUHYUTETA.

Y pany he Outu nmatr npukas dectuBana ¢onkiopa y PenyOnunu Cprckoj mpema mojmanuma
OIIITHHCKUX TYPUCTHYKMX opraHuzanuja. Jleraspan mpukas ¢ectuBana ,,Kozapa eTHo* mo3myxuhe
Kao mpuMjep Jo0pe Ipakce ovyBama TpajJWlldje Ha OBaj HauuH. Ha xoHkpeTHOM mpumjepy Ouhe
noka3ane MOTYHHOCTH 3a O4YyBam€ M MPE3CHTAIW]y eJIeMEHTa HeMaTepHjalHOT KyJATYpHOT Hacbeha
KpO3 HACHTH(UKAIH]Y, TOKyMEHTAIH]y, HAy4YHO UCTPAXKUBAILE, 3AIITUTY, €AyKAIlH]y U TIPOMOIIH]Y.
Kmbyune pujeun: UNESCO, nemarepujanHo KynTypHO Hacibehe, mnpeseHTanuja, ¢ecTHBan
¢doukiopa, pecrusan ,,Kozapa erno™

FOLKLORE FESTIVALS OF AS A MODEL PRESENTATION
THE INTANGIBLE CULTURAL HERITAGE OF THE REPUBLIC OF SRPSKA

Irena Medar Tanjga

University of Banja Luka, Faculty of Sciences, Dr Mladena Stojanovica 2, 78000 Banja Luka,
Republic of Srpska, Bosnia and Herzegovina, etnologija@pmfbl.org

Abstract: The adoption of the UNESCO Convention on the protection of intangible cultural heritage
in year 2003 arises question of protection of intangible cultural heritage even though this research area
is shared at least for a hundred years by ethnology, anthropology, folklore, history of religion, not
dividing it from material artifacts which together form an unbreakable connection.

Intangible cultural heritage is a concept that involves skills, expressions, knowledge, that the
community accepts as part of their cultural traditions and their way of life, in the past and today. It is
transmitted from generation to generation, and communities and groups are constantly recreated it as
response to their environment, interaction with nature and history, which provides them a sense of
identity and continuity.

The paper will present folklore festivals in the Republic of Srpska according to the data provided by
municipal tourism organizations. Detailed view of ,,Kozara Ethno* festival will be used as an example
of good practice to preserve the tradition. We will show options for preservation and presentation
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elements of intangible cultural heritage through the identification, documentation, scientific research,
protection, education and promotion using concrete example of ,,Kozara Ethno* festival.

Key words: UNESCO, intangible cultural heritage, presentations, folklore festivals, ,,Kozara Ethno*
festival

PYCHUHU Y AIl BOJBOJIUHA - PETIYBJIMKA CPBUJA
- IPUJIOT' ETHOAEMOI' PA®CKOM ITPOYYABAIGY —

Mnuaan Jlaauh

VYuusepsutetr y HoBom Cany, [IpupogHo-matematnuku dakynrer, JlenaptMad 3a reorpadujy, Typu3am u
xotenujepctio, Tpr locureja O6panosuha 3, 21000 Hosu Can, Cpouja,
E mail:dgt.milan.lalic@student.pmf.uns.ac.rs

Ca:xerak: PycuHcka HanmoHanHa MamuHa y CpOuju, ogHocHo All BojBomnHu mako ManoOpojHa
300r CBOjUX crenU(PUUHOCTH je WHTepecaHTHa 3a aeMorpadcko mpoydaBame. PycmHu OopaBe Ha
Teputopuju AaHammke Bojsommue ox cpeaune XVIII Beka. On craHoBHWIITBA Mely KOjUM Cy Ty
YKUBEJIH Pa3IMKOBAJH Cy Ce Kao rmoceOHa HAIlMOHAIIHA 33jHHIIA, a KA0 TPKOKATONUIN/ YHIjaTH U Kao
noceOHa KoH(pecHOoHATHA 3ajeIHUIIA O] MPABOCIaBHUX, PUMOKATOJIMKA U ITPOTECTaHaTa. Y MOCICIH0j
JCIICHUjH JIBAJICCETOI BeKa W Ha mpary Tpeher MWJICHHMjyMa TpOIleC rio0alin3alldje OCTaBJba CBE
3HaYajHUje TParoBe U y PyCHHCKO] HAIIMOHAIHOj 3ajemHui. Mako BehrHa eTHUYKUX 3ajeTHUIa AN
cynomny Cpba y morjiemy cMamema CBOje IMOMyJIallMOHEe BeNMWYnMHE mopemehaju y CTapoCHO]
CTPYKTYpH CTaHOBHHIITBA TPOY3POKOBAHU BHUIICJCIICHU]CKIM HHCKAM CTOMama (epTHINTeTa
OCHOBHH Cy Da3JIor 3a CMameHe MOMyJAlMOHe BennunHe Beher Opoja eTHUYKUX 3aje[HUIa. Y1eo
Pycuna y nonynanuju Peny6iuke Cpbuje y nepuony 1948-2011. rogune ce cmamuo ca 0,35% Ha
0,2%, a y nonynauuju AIl Bojsomune ca 1,32% na 0,72%. Hajsehu Opoj Pycuna xuBu y uetupu
ommrtuHe y baukoj. [pomec murpanuja miale nomynanyje npemMa rpajoBuma je Ipyry nporec Koju
je 3aXBaTMO M CTaHOBHHUKE ONIITHHA y KojuMa xuBe W Pycunu. Pycunu cmamajy mely erHnuke
3aje[IHHIIC Ca HAjBUIIUM HHBOOM E€THO(QOHHjE, MaJia Ce youyaBa CMambCHe CTEleHa IMOIYyIapHOCTH
HaI[MOHAJIHE TOMyJITapPHOCTH M MaTepmer jesuka (ca 93% nHa ucnon 80%). PycuHcku je3uk je y
ciyx0eHoj ynotpeou y nokpajuackum opranuma All BojBonnHa, Kao U y IIeCT ONIITHHA Y KOjUMa
Pycunu xxuBe y HajBehem Opojy. bynyhu na ayrop >kuBu y ommTHHA y K0j0j je HajBehn Opoj Pycuna
U TIE je HUXOB HAIMOHAIHM IeHTap - Pycku Kpcryp mpouec uctpaxkuBama je 0a3upaH Ha
MHTEpECOBay 3a CTyJHMje PYCHHCKOI CTaHOBHHMINTBA Yy BojBomwHHM, mpoydaBameM Oorate
JHUTEpaType U HEMOCPETHUM KOHTAKTHMA Ca MPEACTaBHUIIIMA PYCHHCKE TIOMyJIalyje.

Kibyune peun: Pycunu, BojBojiiHa, HONKMCH CTAaHOBHMINITBA, HAITMOHATHOCT, PYCHHCKH jE3HK,

BEPOHUCITOBECT, ACTIONYIIaIIH]

RUTHENIAN NATIONAL MINORITY IN THE PROVINCE OF VOJVODINA - A
CONTRIBUTION TO THE ETHNODEMOGRAPHIC STUDY

Milan Lalié

Faculty of Science, Department of Geography, Tourism and Hotel Management, University of Novi Sad, Serbia
Dositej Obradovi¢ Square 3, 21000 Novi Sad, Serbia
E-mail: dgt.milan.lalic@student.pmf.uns.ac.rs

Abstract: Ruthenian national minorities in Serbia and Vojvodina province, although few in number
because of its specificity is an interesting demographic study. Ruthenians reside on the territory of
Vojvodina since the mid-eighteenth century. From among the population that lived there were
distinguished as a separate ethnic group; and as they are also Greek-Catholics as a separate
denominational confessional community of Orthodox, Roman Catholics and Protestants. In the last
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decade of the twentieth century and on the threshold of the third millennium, the globalization process
leaves all the important clues and the Ruthenian national community. Although most ethnic
communities share the fate of Serbs in terms of reducing their population size of disorders in the age
structure of the population caused by decades of low fertility rates are the main reason for the
decrease in the population size of a large number of ethnic communities. Ruthenians share in the
population of the Republic of Serbia in the period 1948-2011 the year has decreased from 0.35% to
0.2%, and the population Vojvodina and 1.32% to 0.72%. The largest number of Ruthenium's live in
four municipalities of Backa. The process of migration of younger people to the cities is another
process that is affecting the residents of the municipality in which they live and Ruthenians.
Ruthenians are among the ethnic communities with the highest level of ethnophony, although there is
the declining degree of congruence of national identity and mother tongue (from 93% to below 80%).
Ruthenian tongue is in official use in the provincial authorities of Vojvodina, and the six
municipalities where Ruthenians live in the greatest number. Given the fact that the author lives in a
municipality where the largest number of Ruthenians and where their national center - Ruski Krstur,
research process is based on the interest in the study of the Ruthenian population of Vojvodina,
studying the rich literature and direct contacts with representatives of the Ruthenian population.
Keywords: Ruthenians/Rusyns, Vojvodina, censuses of population, nationality,
Ruthenian language, religion, depopulati

INPOCTOPHA TUPEPEHIIMJAIIUJA CTAHOBHUMIIITBA HA BAHUJHU

Anexcangap Kosjanuh
I'eorpadcku pakynrer Yuusepsuter y beorpany, Crynentcku tpr 3/3 kodza90@hotmail.com

Caxerak: Pax ce 6aBu mpoydaBameM caBpeMEHE NMPOCTOpHE AU(EpeHIHjalje CTAHOBHUINTBA Ha
Banuju, koja je u3pasuto HepaBHOMEpHA. Y3eT je BpeMeHckH nepuos o 1991. o 2011. rogune, kana
je cIpoBe/IeH MOCJe/ibU TONNC CTAHOBHUINTBA Y XpBaTcKoj. Mako je BpeMEHCKH OKBUP PEIaTHBHO
KpaTak, MpOMEeHa MPOCTOPHOT pa3MelliTaja CTAHOBHHUINTBA OWia je MHTeH3uBHA. Ha To cy HajBwIie
YTHIAJIE IPYIITBEHO-TOJUTHIKE TPUIIUKE, OJ1 KOJUX j& Y OCHOBH PaT KOjU je 3aXBaTHO OBaj MPOCTOP
ox 1991. no 1995. ronuue. AHanu3upanu Cy u Apyrd (pakTopu OBaKBe MPOCTOPHE AuQeEpeHIjainje
U TIPEJICTaBJbEHE CY JIaJbe TCHCHIIH]E.

KibyuHe peun: cCTaHOBHHINTBO, JETOMyJIalKja, TYCTHHA HaceJbeHOCTH, banuja, XpBarcka

SPATIAL DIFFERENTIATION OF THE POPULATION IN BANIJA

Aleksandar Kovjanié
University of Belgrade - Faculty of Geography, Studentski trg 3/111, 11000 Belgrade, Serbia

Abstract: The paper deals with the study of contemporary spatial differentiation of the population in
Banija, which is extremely uneven. Take the period from 1991 to 2011, when the last census was
conducted in Croatia. Although the time frame is relatively short, changing spatial distribution of the
population was intense. For these are the most affected by the socio-political conditions, one of which
is basically a war that has engulfed this region from 1991 to 1995. In this paper we analyzed and the
other factors such spatial differentiation and presented further tendencies.

Key words: population, depopulation, population density, Banija, Croatia
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IMNONIYJIAIIMOHA U ®YHKIIMOHAJIHA TUITIOJIOI'NJA HACEJbA BAHATA

Beapan Kusanosuh
Ieorpadeku dakynrer, Yausepsurer y beorpany, vedran.zivanovic@gmail.com

Ca:xkerak: BojBonnHa je Tokom XX Beka HEKOIWKO ITyTa MIPeICTaBbala HajU3pa3uTHje UMHUTPAIIIOHO
noapydje Ha Teputopuju CpoOuje. [locne cBakor patHOr cykoba W TpeKpajama IOJUTHYKE KapTe
CpbOuje (Jyrocnaewje) y mpaBily BojBomuHe kpeTane Cy Ce MAacoBHE MHIrpaldje M3 OCTaIUX
jyrocioBeHCKHX penyoOmnuka. Y nBa HaBpaTa (y Mel)ypaTHoM neproay u nocie pyror cBETCKOr para)
HaceJpaBame BOjBOIMHE ONBHjali0 Ce TUIAHCKH, y CKJIOIy arpapHe pedopMme, a TOKOM ITOCIIEIhe
neuenuje XX Beka 0Baj MPOCTOP HAceJbaBa BEIHMKH Opoj M30eriauma U3 paToM YrpOKEHUX JENoBa
OuBIIC 3ajeqHIUKE ApkaBe. [lopea MOMEHYTHX MIAHCKUX U MPUCHIIHUX MUTpaldja, Ha TOMYIalluoOHy
IMHAMUKY Hacesba baHata yTumane cy W ekoHOMcke wurpanuje. IlokpeHyTe mpomecuma
WHAyCTpUjaju3aluje u ypOaHHU3alyje, OHe Cy TOKOM TOCIeNmux 6 JeleHHja 3HATHO W3MEHWIIE
MPOCTOPHU pa3MeIlTaj CTAaHOBHHINTBA OBe peruje. VcToBpeMeHO ce oaBHjana W (YHKIHMOHAIHA
TpaHcopmainuja banata, Koja je moapasyMeBalia KOJCKTUBAH IMPelia3ak aKTUBHOT CTAHOBHUINTBA W3
arpapHUX y HearpapHe NpUBpEIHE AETaTHOCTH.

Ksbyune peun: Bojsonuna, banar, craHOBHUIITBO, Haceba.

POPULATION AND FUNCTIONAL TYPOLOGY OF THE SETTLEMENTS IN
BANAT

Vedran Zivanovié

University of Belgrade, Faculty of Geography, Studentski trg 3/111, 11 000 Beograd, Serbia

Abstract: During the XX century, Vojvodina several times was represented the most distinctive
region of immigration in the territory of Serbia. After every war, and the redrawing of the political
map of Serbia (Yugoslavia) in the direction of Vojvodina ranged mass migration from other Yugoslav
republics. On two occasions (during the interwar period and after World War 1I) colonization of
Vojvodina took place as planned, as part of an agrarian reform, but during the last decade of the
twentieth century this area was inhabited by a large number of refugees from war-affected parts of the
former common state. Apart of these planned and forced migration, the population dynamics of the
settlements of Banat was affected by the economic migrations. Started by the process of the
industrialization and urbanization, in the last 6 decades they are significantly changed the spatial
distribution of the population in the region. Simultaneously, the functional transformation of
population took place in the region. That was included collective crossing of the active population
from the agricultural to non — agrarian economic activity.

Key words: VVojvodina, Banat, population, settlements.

YTULAJ JEMOTI'PA®CKHUX ITPOIHECA HA TPAHC®OPMALIUJY PEI'NJE
JABJIAHUIIE

®Ouymn Kperuh

I'eorpadcku paxynrer Yausepsuter y beorpany, Crynentcku tpr 3/3, beorparn,
e-momrra: filipkrsticB8@gmail.com

Caxerak: Hakon JIpyror cBeTCKOr paTa y peruju JabiaHuIa JOrOJuIIe Cy ce 3Ha4dajHe reorpadcke
npomene. OBe mpoMeHe cy Ouse yCloBJbeHe MHOTOOpOjHUM reorpadckiuM GakTopuMa U MpoLecuMa.
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Benuke nmpomene cy Hactane y neMorpa)CcKuM CTPYKTypaMa CTAaHOBHHMINITBA, KOj€ Cy JIOBEIE M 10
TpaHcopmaiuje reorpadcke cpeauHe. Y perju je y npyroj noigoBuHn XX Beka OMO 3acCTyIUbeH
CTHXHjCKH TIPOLIEC Jearpapusaiyje, y3 HCTOBPEMEHO 3aHEMapuBame pa3Boja cella U MOoJbOIIPUBPEE.
[pouec nearpapu3zanyje je n3a3Bao COLMO-EKOHOMCKY W MPOCTOPHY IOKPETJFUBOCT CTAHOBHUILITBA
M3 CEOCKHX Hacesba MpeMa MHIYCTPH]CKUM CpeIuIiTuMa y peruju. Mehytum, eKoHOMCKe MUrparimje
cy Ouje u3pakeHHje MpeMa HMHAYCTPHjCKMM LEHTpHMa BaH rpaHuma ose peruje. Jemorpadcko
NPAXKIBEIHE PYpPATHOT IMPOCTOpPA C€ OJBHjalo CYBHIIE HArjo W MHTEH3WBHO. To je moBeno 1o
yrpo’kaBarba HOPMAJHHX TOKOBAa PENPONYKIHj€ y PYPATHOM IPOCTOPY, HEPAaBHOMEPHOT H
HETIOBOJHHOT PETHOHAIHOT Pa3MelITaja CTAHOBHUIITBA, YTPOXKaBamka NOJHOIIPUBPEIHE MPOU3BOIE U
HarJor MOropIiama COMUO-EKOHOMCKOT TOJIOKaja MPeocTaNnor CTAHOBHHUINTBA Y peruju. JabmaHuuka
cella Cy CyoueHa ca JeMOorpad)CKuM M3yMHpameM, U3 4era Ou Mmpou3amnie HecarieanBe IpYIITBEHE,
CKOHOMCKE, aJTi ¥ MIOJIUTHYKE MOCIICUIIC.

THE IMPACT OF DEMOGRAPHIC PROCESSES ON THE TRANSFORMATION
OF THE REGION OF JABLANICA

Filip Krsti¢
University of Belgrade, Faculty of Geography, Studentski trg 3/111, Beograd, Serbia

Abstract: After the Second World War in Jablanica region have occurred significant geographical
changes. These changes were caused by numerous factors and geographical processes. Major changes
have occurred in the demographic structures of the population, which led to changes in the
geographical surroundings. The region in the second half of the twentieth century had uncontrolled
process of deagrarization, while neglecting rural and agriculture development. The process of
deagrarization caused socio-economic and spatial mobility of population from rural areas to industrial
centres in the region. However, the economic migration towards the industrial centres outside the
borders of the region, have been more intense. Depopulation of rural space occurred very rapidly and
intensively. This has led to endangering the normal population reproduction process in rural areas,
uneven and unfavourable regional location of the population, compromising agricultural production
and the rapid deterioration of the socio-economic status of the remaining population in the region. The
rural settlements in the region of Jablanica are faced with demographic extinction, which could lead to
incalculable social, economic, and political consequences.

OCHOBHE JEMOI'PA®CKE KAPATEPUCTHUKE OIIIITHUHE ITAJIE

Mapuana Jlykunh Tanosuh, Canga llymmwap
Yuusepsuter y Mctounom CapajeBy, @unosodpcku paxynrer [Tane

Caxerak: Ommrunaa Ilame, cmemreHa y ucrounom jeny bocHe m XepieroBuHe, jeqHa je oOn
ommrtuHa Tpana Hcrouno CapajeBo. CaBpeMeHH JAPYIITBEHO-€KOHOMCKHM TOKOBH JIOBENH Cy JIO
BEJIMKHX JIeMOTpadCKUX MPOMEHa, a TOCEOHO je 3HaYajHO KOJIHMKO Cy paTHE MHUTpallHje CTAHOBHHUIIITBA
yTunane Ha pacT ¥ pa3Boj ommruHe. C 0063upom na je ommruHa A0 1992. rogune npunagana rpaay
CapajeBy mpoliec M30€rIHIITBA j¢ OMO M3Pa3HTO M3PAXKCH Y OBOj OMIITHHH. Y HCTpakuBamy hie ce
carjiefiaTd OCHOBHE JieMorpad)cke KapaTepHCTHKE OMIITHHE (KpeTame Opoja cTaHOBHHKA, MPUPOIHO
KpeTame, Murpanuje) anu he ce m ocBpHyTH Ha aeMorpadcke mpobieme ca Kojuma je cyodeHa
omurtuHa [lane y nocneamux nap aeneHyja.

K/byuHe peun: CTAaHOBHHINITBO, IeMorpadcke KapaKTepucTuke, onmriHa [lane
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BASIC DEMOGRAPHIC CHARACTERISTICS OF THE
MUNICIPALITY OF PALE

Mariana Luki¢ Tanovié¢, Sanda Su$njar
University of East Sarajevo, Faculty of Philosophy Pale

Abstract: Pale municipality, located in the eastern part of Bosnia and Herzegovina, is one of the
municipalities of East Sarajevo. Modern socio-economic trends have led to significant demographic
changes, and particularly important is how the war migrations affected on the growth and
development of the municipality. In the fact that that the municipality was until 1992. belonged to the
city of Sarajevo, the process of exile was extremely expressed in this municipality. The study will
examine the basic demographic characteristics of the municipality (population trends, natural
movement, migration), but will also deal with the demographic problems of the municipality of Pale
in the last few decades.

Key words: population, demographic caracteristics, Pale munucipality

AHAJIN3A JTEMOTPA®CKNX OBUJBEKJA U CTPYKTYPHUX MPOIIECA Y
PA3BOJY CTAHOBHHUILITBA ONIITUHE YTJbEBUK O] 1948. TOJAWHE J10
2013. TOJWHE

dparuna Jdeanh
IMpuponHo-marematnuku (akymnrer, Yausepsurer y bamoj JIyuu, kounrakt: dragicadelic92@gmail.com

Caskerak: CTaHOBHMIITBO IIPEJCTaBJba HAjBAXHUU (AKTOP pa3Boja CBAKOr mMpocTopa. JpymTBeHo-
€KOHOMCKH Pa3BOj U YKYIIHU IPOCHEPUTET, Y OBOM CIy4ajy JIOKaJHE 3ajeJHHULE OAHOCHO MPOCTOPa
ONIITHHE YTJBEBUK, Y Y3pOUHO-TIOCIHEIMYHO] j€ BE3W Ca MPOCTOPHHUM pa3MjelliTajeM U OCHOBHUM
KapaKkTepuCTUKaMa CTPyKTypa CTaHOBHUINTBA. Ca XpOHOJIOLIKOT acleKTa, y OBOM pajy CTaBJbEHU CY
y Kopenauujy Gpakropu ApyLITBEHO-€KOHOMCKOI pa3Boja M KapaKTEPUCTHKE YKYIHUX JeMOTrpadCKux
KpeTama y HAaCCOOMHCKOM CHCTEMY OMIITHHE YTJbeBUK. Lnib pana je medmHuCame KapaKTepHCTHKA
aeMorpadckux CTpyKTypa U Ipoleca y KOHTEKCTY CaBPEMEHOI pa3Boja ONIITHHE YTJbEBUK. Y pamy
CY KOpHIUTEHH aHAJUTUYKO-CUHTETHYKH, MaTEMAaTU4KO-CTATHCTUYKM, KOMIAPAaTHUBHU M TIpadUuKo-
karporpadcku meroa. Bpemercku okeup pana je 1948-2013. rogune. Pagom ce nedunuty y3podHo-
nocyieinyHe Be3e u3Mel)y HaBeneHuX mpomueca u aeMorpadckor pasBoja, Teé BUXOBA I'€ONPOCTOPHA
MaHudecTanyja.

Kipyune pujeun: nemorpadcku npouecu, caBpeMeHH AeMorpad)cku pa3Boj, ONMIITHHA YTJbEBUK

ANALYSIS OF DEMOGRAPHIC CHARACTERISTICS AND STRUCTURAL
PROCESSES IN THE DEVELOPMENT OF POPULATION THE MUNICIPALITY
OF UGLJEVIK 1948 to 2013.

Dragica Deli¢

University of Banja Luka, Faculty of Sciences, Mladena Stojanovica 2, 78 000 Banja Luka, Bosnia and
Herzegovina, dragicadelic92@gmail.com

Abstract: Population is the most pertinent factor of development of each area. Speaking of our target
local community, i.e. the municipality of Ugljevik, the social-economic development and overall
prosperity are causally connected with spatial distribution and basic properties of the population
structure. Chronologically, this paper outlines corelations among factors of social-economic
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development and features of total demographic shifts within the settlement system of Ugljevik
municipality. The aim of the paper is to define properties of demographic structures and processes
within the context of modern development of Ugljevik municipality. In addition, the paper capitalized
on analytic-synthetic, mathematical-statistical, comparative, and graphical mapping methods. The
timeframe covers the period from 1948 to 2013. Finally, the paper defines causal connections between
the aforementioned processes and demographic development as well as their geospatial
manifestations.

Key words: demographic processes, contemporary demographic development, the municipality of
Ugljevik.

ABAHTYPUCTHYKHU TYPU3AM Y PABHUIIU - CJIYYAJ BOJBOJIUHE

Hegena hypunh', Tamapa Jykuh', ’esbko Bjesban®

'Yuugepsurer y HoBom Cany, ITpupogHo-matemariaku daxymrer, Tpr JI. O6pagosuha 3, 21 000 Hoeu Can,
Cp6uja, e-mail: nevena.curcic@dgt.uns.ac.rs
’I'eorpadeku nuctutyt “Joan Lipujuhi” CAHY, Bype Jakmmha 9, 11 000 Beorpan, Cp6uja

Caxerak: [Ipenenu m3pa3uto THHAMUYHOT pesbeda, Hajuenhe MIaHHHCKH, CMATPajy Ce MOTOIHUM
3a pa3BOj aBaHTYPUCTHUYKOr TypusMa. [locTtaBipa ce murTame Ja JIM perdje Koje HUCY IPETEeIKHO
IUTAHUHCKE ¥ HEMajy BeJHWKY JICHUWBENAlM]y TepeHa MOry OWTH aTpakTHBHE 3a pa3Boj
aBaHTYpHCTHYKOT Typu3Mma. Pam oOpalyje ympaBo TakaB jemaH mpoctop — BojBomuHy, jyKHH I1€0
[lanoHCKe HHU3Hje, Y KOjeM aBaHTYPUCTHYKH TypH3aM HHje JOBOJHHO MPEMO3HAT Kao 3Ha4ajaH MpaBail
pa3Boja Typu3Ma. 3a motpeGe paja ayTopu Cy CIPOBEJIM aHKETHO HCTPAXKUBAWkE Ha IONMYJIAlUjU
MOTEHIIMjaTHAX TYpPHCTa KOjU OW MOTJIM MOCTaTH aKTHBHU YYCCHUIM y aBaHTYPUCTHYKOM TYPH3MY.
HcrpaxuBaHH Cy CTaBOBM M HCKYCTBa NMOTEHIHUjaTHUX TypHcTa. L{mib McTpaxuBama je 1a yTBpAX
Y3pOYHO-TIOCIIEINYHY Be3y M3Mel)y paHujer HCKyCTBa MCIMTAaHUKA Y aJPCHAIMHCKUAM CIIOPTOBHMA H
Moryher ydemrha y aBaHTypHUCTHYKOM TYpH3MY; KOjU OOJHIIM aKTUBHOCTH OM OWJIM 3aHHUMJbUBH Y
OBOj TOHY[IH, IITa MCIHUTAaHUIM Ipeno3Hajy y BojBomuam kao moryhe oOmuike aBaHTYpHCTHUKHX
KpeTama M Ha KOjU Ha4WH OM OpPraHu30BaJIU CBOj€ ITyTOBAHE TOT THIIA.

Kibyune peun: pesbed, paBHUIA, aBAHTYPUCTUYKH TypH3aM, OTpoiadu, BojBoauHa

ADVENTURE TOURISM IN THE PLAIN - THE CASE OF VOJVODINA
Nevena Cur¢i¢', Tamara Luki¢', Zeljko Bjeljac’

University of Novi Sad, Faculty of Natural Sciences, Trg D. Obradoviéa 3, 21 000 Novi Sad, Serbia
’Geographical Institute ,,Jovan Cviji¢* Serbian Academy of Sciences and Arts, Pure Jakgiéa 9,
11 000 Belgrade, Serbia

Abstract: Regions extremely dynamic relief, mostly mountainous, considered to be suitable for the
development of adventure tourism. The question is whether the region that are not predominantly
mountain and have little elevation terrain can be attractive for the development of adventure tourism.
The paper deals with just such a space - Vojvodina, southern part of the Pannonian Plain, where
adventure tourism is not sufficiently recognized as an important direction of development of tourism.
For research purposes the authors conducted a survey on the population of potential tourists who
might become active participants in adventure tourism. This study investigated the attitudes and
experiences of potential tourists. The aim of the research is to determine the causal link between the
earlier experience of respondents in adrenaline sports and the possible participation in adventure
tourism; what forms of activity are of interest in this offer, what respondents recognize VVojvodina as a
possible form of adventure trends and how to organize your trip of this type.

Key words: relief, plains, adventure tourism, consumers, Vojvodina
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METOJINKA HACTABE 'EOI'PA®UJE, KAPTOI'PA®UJA U THUC

TEPEHCKA HACTABA KAO BU/l YHAIIPEBEIbA YHUBEP3UTETCKE
HACTABE 'EOI'PA®UJE

Mnuuia I1assioBuh
I'eorpadcku paxynrer Yuusepsuter y beorpan, Ctynentcku Tpr, 3/3.

Caxkerak: ['eorpadu cTamHO HCTHUY Ha je TOCMAaTpame HajCTapHjH METOJ ca3Hama reorpadcke
cTBapHocTH. ['eorpadcka HacTaBa je HajOUUTJICAHMja aKO CE€ M3BOJU y CaBPEMEHO] ,,reorpadckoj
snaboparopuju’ — reorpadckom npocropy. ['eorpadujy Tpeba yuutu Ha TepeHy, a HE y cajlama, Kako
ce yrimaBHOM peanusyje. OIaBHO je MPOKIAMOBaHA IUAAKTHYKA H7eja Aa O0jeKTHBHA CTBApHOCT,
OorarcTBOM CBOjUX MaHH(ecTalMja M MPOMeHa, YAHH OCHOBHH H3BOpP YOBEKOBOT Ca3Hama. 3a
OUNIJIEHY TEPEHCKY HAcTaBy Ba)XKHO j€ OPraHU30BaHO, CBECHO M IUIAHCKO MOCMATpame MpeaMera u
mojaBa. 3a TakBO MOCMaTpame Tpeda CTyIeHTe OCrmocoOouTH y camoj HactaBH. [lo3HaBame Teopuje
omoryhyje ma yTBpIUMO KOje€ Cy OJ MHOTHUX BHIJbUBUX OOe€liekja MOCMAaTpaHOT MpeAMeTa WIN
mpoleca CIope/Ha, a koja OutHa. TepeHcka HacTaBa 3a CTYJICHTE 3aTO je Beoma OWTHA, jep UM
OJIAKIIIABa pa3yMeBame 3aKOHWUTOCTH W Mpolieca reHepanu3anuje. BakaH dnHUIAL Y OBAKBOM BHIY
yHanpelhema yHHBEpP3UTETCKE HacTtaBe reorpaduje je uW HacTaBHHK. Ol HeroBe IUIAKTUIKE
CIPEMHOCTH M OCTIOCOOJBEHOCTH 33 TEPEHCKH paJl, 3aBHCH KBAIUTET U YCIIEITHOCT OBE BPCTE HACTaBe.
[lopen Tora, HEOMXOJHO je UMATH y BUIY MHTEJIEKTYaIHY 3pEJOCT M CTENEH Pa3BUjEHOCTH CBECTH
CTYIeHTCKHX cyOjexata. OBO je BeoMa OMTHO jep TepeHCKa HacTaBa KOJ ,,HEBEINITOr HACTAaBHUKA
MOXe Ce TMPeTBOPUTH y NyKu Qopmanu3aM, a HacraBa octahe BepOanHa u HeedukachHa. Tana,
TEpeHCKa HacTaBa MoCcTaje cama ce0M CBpXa a He CPeZICTBO, U3BOP M TeMeJb Ca3Hamba CIIOJHHOT CBETA.
Karenpa 3a peruonamny reorpadujy, [eorpadckor dakynrera Benuky mnaxmy mocsehyje
noOoJbllIalby KBaJINTETa HAcTaBe M3 pernoHamHoreorpadckux mpenmera. JemaH oa BUAOBA je H
TepeHcka HacTaBa. Karenmpa 3a pervoHainy reorpadujy je HacTaBwia Jia HEryje eKCKyp3uje —
TEPEeHCKY HacTaBy, Kao jelaH oJi OMTHMUX BHJIOBAa MOOOJbIIamkha KBAJIUTETa. TepeHcKka HacTaBa ce
W3BOJM Y BUAY jEIHOJHEBHHX M BUIICIHEBHUX. JEJIHOJIHEBHE TEPEHCKE HAcTaBe Ce W3BOAE Y
Hemmbnarcky memmuapy, baBossy Bapom, ®pymky ropy, PaheBuny wtn. Jlox TpomHeBHE H
METOHEBHE eKCKyp3Hje n3BoJie ce Ha npoctopy Crapor Biaxa u Pamke u Ha ipoctopy dypmuTopa u
[IpokneTuja.

FIELD WORK AS A WAY OF IMPROVING THE UNIVERSITY TEACHING OF
GEOGRAPHY

Mila Pavlovié

University of Belgrade - Faculty of Geography, Studentski trg 3/111, 11000 Belgrade, Serbia

Abstract: Geographers are constantly emphasizing that the observation is the oldest method of
studying the geographical reality. Geographical teaching is most evident when it is happening in the
contemporary "geographical laboratories" - the geographical area. Geography should be taught in the
field, not in the classrooms, as it is usually and widely implemented. Didactic idea that has long been
proclaimed is that objective reality is the basic source of human knowledge, with opulence of its
manifestations and changes. When using field work as a method it is important that observation of
objects and phenomena must be organized, conscious and planned. For such observation students
should be prepared in the classroom. The theoretical knowledge allows you to determine which of the
many visible features of the observed object or process are important, and which are not. Field work is
very important, because it makes it easier to understand the laws and processes of generalization. A
teacher is an important factor in this kind of improvement of university teaching of geography. The

70



quality and effectiveness of this kind of teaching depends on his/hers didactic preparedness and
capability for field work. In addition, it is necessary to bear in mind the intellectual maturity of the
students. This is very important because the field work with the "unskilled" teachers can be turned
into a mere formality, and classes will remain verbal and inefficient. In that case, field work isn’t the
source and foundation of knowledge of the outside world. Department of Regional Geography, at the
Faculty of Geography, pays great attention to improving the teaching quality. One of the aspects is the
field work. Department of Regional geography has continued to nurture excursions - field work, as
one of the important aspects of quality improvement. One day field trips are organized in the
Deliblatska pescara, Djavolja Varos, Fruska gora, Radevina etc. While the three-day and five-day
excursions are carried out in the area of the Stari Vlah and Raska and in the area of Durmitor and
Prokletije in Montenegro.

IF'EOI'PA®CKHU HACTABHU CAJIPKAJU Y ®YHKIIUIU OGPA30OBAIbBA Y
ITPBOM OBPA30OBHOM HUKJIYCY

JAparana Mustomesuh', Panko I[parOBnhz, Jbyouua UBanoBuh Bu6uh’, Bepo Poccerrn’

o ,,CBeTo3ap Mapkosuh”, Kocosckux jynaka 10, 34 220 Jlanoso, Penyosinka CpoOuja,
drmilosevic@live.com
2 Yuusepsuter y Humy, [Ipupoano matemaruuku dakynrert, Jlemaptman 3a reorpadujy, Bumerpancka 33,
18000 Humi, Penyonuka Cpbuja
s VYuusepsuter y Hosom Cany, [Ipupoano maremarndku dakynret, lenaptMan 3a reorpadujy, Typusam u
xotenujepctBo, Tpr ocureja Obpanosuha 3, 21 000 Hosu Can, Pemybnuka Cpouja
*OllI ,,Bessko Jlyromesuh*, Munana Pakuha 41, 11 000 Beorpan, Peny6muika Cpouja

Caskerak: YueHHMIIMMa OPBOr 0Opa3OBHOI LHUKIyca reorpad)cku HaCTaBHU CaipKaju Cy YIJIaBHOM
3aHuMJbMBHU. [IpoOnemMu HacTajy Kaja ce O y4YEHHKa OYeKyje yCBajameé MHOLITBAa reorpadckux
nHpOpMaIja M ancTpakTHUX MojMoBa. [lopen wHMopManyja U MOjMOBA KOjH Cy Hepa3yMJbUBH HE
Tpeba 3aHEMapUTH HHM XPOHOJOLIKH y3pacT MoIyjauuje y HpBOM 00pa3oBHOM wmukiycy. [a Ou
YUEHHMIHM JIaKIIe CaBlafalii reorpa)cke MojMOBE M YMH-CHMLIE HEONXOIHO j€ J1a C€ MCTHU CBEOy Ha
HUBO TpENO3HaBamka, MITO YYeHUIMMa oMoryhaBa pa3BOj MCTPKUBAYKOT UM KPEATHBHOT ydema y
KOHKPETHHM >XHBOTHUM cHTyanujama. Wb HWcTpaxkuBama je aHanM3upame HACTaBHOT IIaHA U
mporpaMa Kako OW ce yTBpAMJa MPUCYTHOCT Teorpad)ckux HacTaBHUX CaAp)kaja y HAcTaBHUM
npeaqmeruma Ceer oko Hac M [Ipupoja u ApymITBO, Ka0 W HHHXOBA 3aCTYIUBEHOCT Y (OpMHpamy
reorpad)cKor JIOTHYKOT MUIIIJBEHA KOl YICHUKA.

Kipyune peun: I'eorpadcku nojmosu, I1peu o0pazosau nuknyc, Hacrasa

GEOGRAPHY CURRICULUM CONTENT IN THE FUNCTION OF EDUCATION
IN THE FIRST CYCLE OF EDUCATION

Dragana Miloevi¢!, Ranko Dragovi¢?, Ljubica Ivanovié¢ Bibié¢®’, Vero Rossetti*

! Elementary school Svetozar Markovi¢, Kosovskih junaka 10, 34 220 Lapovo, Serbia, drmilosevic@live.com
2 University of Ni§, Faculty of Sciences, Department of Geography, Visegradska 33, 18 000 Nig, Serbia
% University of Novi Sad, Faculty of Sciences, Department of Geography, Tourism and Hotel Management, Trg
Dositeja Obradoviéa 3, 21 000 Novi Sad, Serbia
* Elementary school Veljko Dugosevi¢, Milana Rakiéa 41, 11 000 Beograd, Serbia

Abstract: Geography curriculum content of the first cycle of education is mainly interesting to
students. Problems arise when students are expected to adopt a multitude of geographic information
and abstract terms. In addition to the information and terms that are incomprehensible, the
chronological age of the population in the first cycle of education should not be ignored. In order to
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help students overcome geography terms and facts it is necessary to reduce them to the level of
recognition, which allows students to develop research and creative learning in real life situations.
The aim of the research is to analyze the curriculum in order to determine the presence of geography
curriculum content in the school subjects The World Around Us and Science and Social Studies, as
well as its rep resentation in the formation of geographical logical thinking among students.

Key words: Geography terms, First cycle of education, Teaching

MOT'YRHOCTH NPUMEHE ITIPOTPAMHUPAHE HACTABE Y OCMOM PA3PEJTY
JIPYTOT OBPA3OBHOT [IUKJIYCA V CKJIAJIY CA OBPA3OBHAM
CTAHJAPJIMMA

Aparana MI/IJ‘IOHIeBI/lhl, Panko I[parm;nhz, Jbyouna UBanoBuh Bnﬁnhs, Anlenuja UBkoB
Hnrypcml3

! OcoBHa mxomna ,,Ceerosap Mapkoeuh*, Kocoekux jynaka 10, 34 220 Jlanoso, Perry6inka Cp6uja,
drmilosevic@live.com
2 Yuusepsuter y Humry, Ilpupoaso matemariuaku daxyirer, Jlenapran 3a reorpadujy, Bumerpascka 33,
18000 Hum, Penryomuka Cp6uja
3 .
Yausepsurer y HoBom Cany, [Ipuponao matematnuku ¢axyntet, [enaptMan 3a reorpadujy, Typusam u
xorenujepcto, Tpr Hocureja O6panosuha 3, 21 000 Hosu Can, Perrybnuka Cpouja

Caxerak: IIpenmer pana je yrBphuBame MOryhHOCTH MpuUMeHe IporpaMupaHe HacTaBe Y HACTaBH
reorpaduje, Ha MpUMEpy Yy4YEHHKAa OCMOI pas3peia Ipyror oOpa3oBHOr mukiyca. Ha ocHOBY
eKCIIEPUMEHTAJHOI JIeJla MCTpaKMBama NpHKa3aHa je CBPCHCXOMHOCT Kopuinhema OBOT BHAA
CTHIIamka 3Haba y TOKY YacoBa o0paje HOBOTr rpaauBa. [IpuMapHu 3a1aTak HCTPKUBAYKOT JIETIOBaba
je yrBphuBame cTemeHa TIOTOJHOCTH TPOTPaMUpPAHOr Y4YeHha NPWIMKOM YCBajamkba HOBHX
reorpaCKHX HACTaBHUX caJpXaja M KOJHMKa je allIMKaTHBHOCT OBOI HA4YMHA YYelha Y IHIbY
noOoJbliama HacTaBe. J[pyru 3aaTak paja je nmpruMeHa eKCIIepHMEeHTa y J1Ba OfeJbeha, KOHTPOIHOM
W EKCIIEPUMEHTAIHOM, Ha OCHOBY 4era je yTBpH)EHO KOjUM C€ BHJIOM Y4YeHa, NPOTrpaMUpPaHUM HIIH
KOHBEHI[MOHAIIHUM, TIOCTH)KY HajOOJBM pe3ynTaTH y oOpaau reorpaCKux cajprkaja y OCHOBHOJ
IIKOJIH.

Key words: IIporpamupana Hacrasa, ['eorpaduja, O6pasosame, OcHoBHa 11koia, Cpouja

THE POSSIBILITIES OF APPLICATION OF PROGRAMMED INSTRUCTION IN
THE EIGHTH GRADE OF THE SECOND CYCLE OF EDUCATION IN
ACCORDANCE WITH STANDARDS

Dragana Miloevi¢!, Ranko Dragovi¢?, Ljubica Ivanovié Bibi¢®, Andelija Ivkov DZigurski’

! Elementary school Svetozar Markovi¢, Kosovskih junaka 10, 34 220 Lapovo, Serbia, drmilosevic@live.com
2 University of Ni§, Faculty of Sciences, Department of Geography, Videgradska 33, 18 000 Ni§, Serbia
® University of Novi Sad, Faculty of Sciences, Department of Geography, Tourism and Hotel Management, Trg
Dositeja Obradovic¢a 3, 21 000 Novi Sad, Serbia

Abstract: The subject of the work is to determine the possibilities of application of programmed
instruction in the teaching of geography in the case of the eighth grade students of the second cycle of
education. On the basis of an experimental research the rationale for the use of this form of acquiring
knowledge during the classes of processing new material is presented. The primary task of the
research functioning is to determine the degree of benefits of programmed instruction when adopting
new geographical teaching contents and what is the extent of applicability of this method of learning
with the aim of improving teaching. The second task of the work is the application of the experiment
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in two classes, the control and experimental, based on which it is established which vision of learning,
programmed or conventional, achieves the best results in processing geographical contents in primary
school.

Key words: Programmed instruction, Geography, Education, Primary school, Serbia.

OBPAJIA TEOT'PA®CKUX CAIAPKAJA Y HACTABU ITPUPOJE U IPYLLITBA
IMPUMJEHOM AMBUJEHTAJIHOI' MOAEJIA YYEIBA

Papa Manauh, CteBo Ilamaauh

Yuusepauret y Uctounom CapajeBy, [lenaromku axynrer bujessnna, Cembepckux parapa 60,
bujersuna, Penmyomuka Cpricke

Casxerak: [Ipomjene y 00pa3oBHOM CHCTEMY YCIOBHIIE Cy YHOILCH-€ HOBUX METOJIa M MOJIENA yUeHha
y OWJBY IITO KBAJIUTETHH]E BACIIUTHO-00PA30BHE MOHY/E IIKONIe. AMOMjEHTaIHA HACTaBa 32 Pa3IIuKy
Ol TpaJUIIMOHATHE, CTBapa yCJOB 3a pa3Boj IjEJIOKYITHE YYCHHKOBE JIMYHOCTH, KOja Ce OJHOCH Ha
KOHCTpYHCame 3Hamba Y K0joj je YYCHUK UCTPaKUBAY, a He TACHBHU CIIylIajall.

[Ipumjerom amOujeHTaTHE HACTABE U MOJIENIa yueha KOjH N3UCKY]y U3BOl)eHhe HACTaBe BaH YINOHHMIIS
MOJICTHYY C€ CaMOCTaJIHE MCTPaKMBAaYKe M KpeaTUBHE CIICOOHOCTH KOJl YUEHHKA. YUCHe ce CTHUE
JUPEKTOHO W3 ,,IpBE PYKE" HAa OCHOBY BIACTUTOI HCTpaXkuBama, mmpehu reorpadcko JIOTHYKO
MHIbEHE 1001jajyhr HOBO MCKYCTBO IITO YTHUYE Ha (hopMHUpame 1 0OUM TpajHOT 3HambA.

OBaj pam je 3acHOBAaH Ha TEOPHjCKO-CKCIICPHMEHTATHOM TIPUCTYIy IIpoydaBama edekara
aMOMjeHTATHOT Y4eHa Y HaCTaBH MPUPOJIE U IPYIITBA, C IUJLEM J]a C€ YTBP/IM Jia JIM OBAKaB MPUCTYII
yrude Ha Beha mocturHyha ydeHHKay OJHOCY Ha TPaJUIMOHAJIHY HacTaBy. Y HCTPaXHBamE Cy
yKJbydeHa 42 ydeHWKa 4eTBPTOr paspena, ocHoBHe Immkone ,llerap Koumh® y Koznmyky, dumje je
yuenrhe MOTBPAMIO MO3UTHBHE eekTe 0VO( MPUCTYIIa T0y4YaBama.

KibyuHe pujeun: amMmOujeHTaHa HACTaBa, UCTPAKUBAE, TPAJHO 3HAHE

FROM TRADITIONAL TO RESEARCH TEACHING IN THE CLASSES OF
GEGRAPHY AND NATURE AND SOCIAL STUDIES

Rada Mandié, Stevo Pasali¢

University of East Sarajevo, Bijeljina Faculty of Pedagogy, the Republic of Srpska

Abstract: The changes in educational system caused the introduction of new models and methods of
learning in order for schools to have the best possible quality of educational offer. Research teaching
as opposed to traditional, creates the conditions for development of the whole student's personality,
which refers to the construction of knowledge in which the student is a researcher, not a passive
listener. When using research teaching and learning models that require teaching outside the
classroom, the research and creative abilities in students are being encouraged. Learning is acquired
directly from the "first hand" on the basis of their own research, expanding geographically logical
thinking, gaining new experience which affects the formation and extent of permanent knowledge.
This paper is based on a theoretical and experimental approach to the study of the effects of research
learning in the classes of nature and social studies, in order to determine whether this approach affects
the higher student achievement, in comparison to traditional teaching. The study included 42 fourth
grade students, elementary school "Petar Kocic" in Kozluk, whose participation confirms the positive
effects of this approach to teaching.

Key words: research teaching, researching, permanent knowledge.
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POLOZAJ JUGOISTOCNE EVROPE U NASTAVI TURISTICKE GEOGRAFIJE U
HRVATSKOJ

Jurica Boti¢, Branko Cavri¢

"Ministarstvo znanosti, obrazovanja i sporta RH, Sluzba prosvjetne inspekcije — Podru¢na jedinica u Splitu,
Prilaz brace Kaliterna 10, 21000 Split, Hrvatska, e-mail: Jurica.Botic@mzos.hr
? University of Botswana, P/Bag 0022, Gaborone, Botswana, e-mail: Director. OIEP@mopipi.ub.bw

Sazetak: Clanak analizira poloZaj Jugoistoéne Europe u okviru obrade nastavnih sadrzaja turisticke
geografije u Republici Hrvatskoj kroz analizu propisa i javnih dokumenata resornih tijela te na
poseban nacin kroz analizu dostupnih udzbenika iz navedenog podrucja. Nadalje, ¢lanak ukazuje na
sadrzajnu zapostavljenost regije Jugoistoéne Europe u okviru udZbeni¢kog standarda turisticke
geografije u Hrvatskoj koja u bitnome ne odstupa u odnosu na sadrzaje posvecene prostorno mnogo
udaljenijoj 1 kulturno razlicitijoj regiji Juzne Afrike. Konacno, ¢lanak takoder ukazuje i na
funkcionalne manjkavosti udzbeni¢kog standarda na podrucju metodike nastave turisticke geografije
koja u pravilu ne prati savremene trendove koji stavljaju naglasak na konstituisanje operativnih znanja
i vjestina te pripremljenosti za trziSte rada nasuprot dominantno reproduktivnom faktografskom
znanju.

Kljuéni pojmovi: turisticka geografija, nastavni plan i program, Jugoisto¢na Europa, Bosna i

Hercegovina, Juzna Afrika

POSITION OF SOUTH-EAST EUROPE IN CLASSES OF TOURISTIC
GEOGRAPHY IN CROATIA

Jurica Boti¢, Branko Cavri¢

"Ministry of Science, Education and Sports of RC, Department of Educational Inspection — Split unit, Prilaz
brace Kaliterna 10, 21000 Split, Hrvatska, e-mail: Jurica.Botic@mzos.hr
2 University of Botswana, P/Bag 0022, Gaborone, Botswana, e-mail: Director.OIEP@mopipi.ub.bw

Abstract: The paper analyzes the position of South-East Europe within the processing of education
content of touristic geography in the Republic of Croatia through analysis of regulations and public
documents of official bodies and the available student's books. In addition, we outline to which extent
the South-East Europe region is neglected in students' books of touristic geography in Croatia and
how these do not differ much from the same content devoted to a distant and culturally different
region of South Africa. Finally, the paper indicates functional flaws of the book standards within the
field of class methodics which does not comply with the modern trends that focus on operational
knowledge and skills as well as preparation for the labor market opposite to the predominant
reproductive factographic knowledge.

Key words: touristic geography, curriculum, South-East Europe, Bosnia and Herzegovina, South
Africa
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KAPTOI'PA®UJA- Ol HPTEKA 10 UHTETPATUBHE HAYKE

JAparuna ’KuskoBuh

I'eorpadcku paxynrer Yuusepsutera y beorpany, Crynentcku tpr 3/111, beorpan, Cpouja
e-mail: dragica@gef.bg.ac.rs

Casxerak: Uzeja jpyau na undopmanyje o mpocTopy 3adenexe U cadyBajy Hpelnia je Ayr myT, Of
NehnHCKUX, MPUMUTHBHUX LPTEXa 10 Kapara y JUTHTATHOM OOJHKY, O ONMUCHBamka OKOJHMHE /IO
nH(popMarmonux cucrema, 3J1 u 4/ mogena. I'eonpocTop je KOMILIEKCAaH CHCTEM TIOBE3aHUX 110jaBa U
Ipoleca W IHEroBO IMPEACTaB/bakbe BE3aHO je 3a KpeHpame MOJea peaaHor ceera. I'eompocTop je
npeaMeT MpoyyaBama reorpaduje. AJM OH C€ MOXKE IMOJCIUTH Ha TPOCTOPHE MLEIHHE Koje
MpOoy4YaBajy pa3iuTuTe reorpadcke AucHuIuiHE. BpemMeHoM, HacTao je mpoOiieM Tae ce 3aBpliaBa
reorpadyja a re MOYHEE Jpyra Hayka Koja mpoydaBa mpocTop. Baxan dakTop y pasrpaHuuemy
reorpaduje U Ipyrux Hayka, Iope] MIpeaMeTa W MeTola IpoydaBama je U crenuduyaH je3uk -
kapTorpadcku jesuk m3paxaBama. Kaprorpaduja ce pasBuja y Kopak ca ApyruM Haykama, yTuayhu
Ha pa3BOj HOBHX AMCIMIUIMHA Y OKBUPY APYTHX HayKa, ald M y OKBHpPY came me. Mako je Hacrama
JIaBHO y TEXHOJIOIIKOM ITOTJIey NpeAadl HCIpel MHOTUX Hayka. Ha ocHOBY Bese kaprorpaduje ca
JIpyTUM Haykama, Koje ce 0aBe MPOCTOPHUM CTPYKTypama M 3aKOHOMEPHOCTHMA MpeJMeTa CBOJUX
cazHama y HUXOBO] JUHAMHIIM, OCTBApYje CE€ y3ajaMHO MpOKUMame KapTorpaduje W THX HayKa H
00pa3oBame TPAHCKUX U KOMILIEKCHUX KapTorpadwuja.

Kibyune peun: reonpoctop, UpTEX, MOJIENU, HHYOPMALIMOHHU, CUCTEMH

CARTOGRAPHY- FROM DRAWING TO INTEGRATIVE
Dragica Zivkovié
University of Belgrade, Faculty of Geography, Studentski trg 3/111, 11000 Belgrade, Serbia

Abstract: The idea of people to spatial information capture and a store has come a long way from the
cave, primitive drawings to maps in digital form, the description of the environment through
information systems, 3D and 4D models. Geospace is a complex system of related phenomena and
processes and its presentation is similar to the creation of a model of the real world. Geographical
space is the object of study of geography. But it can be divided into spatial units that are studying
diffuse geographic discipline. Over time, there is a problem where it ends where it begins a geography
other science that studies the space. An important factor in the demarcation of geography and other
sciences, in addition to objects and methods of study and specific language it is will be cartographic
language expression. Cartography is developing in step with other sciences, affecting the development
of new disciplines in the context of other sciences, but also in the context of her own. Based on the
connection of cartography and other sciences that deal with spatial structures and regularities of the
object of their knowledge in their dynamics, realised interpenetration of cartography and these science
and education branch and complex cartography.

Key words: geographical space, drawing, models, information, systems

75



MYJITUKOMYHHUKAILINJA Y KAPTOI'PA®UIHN

dymiko Byjauuh, l'opan baposuh

Dunozodeku pakynrer y Hukmhy, Lpaa [opa, dule.v@t-com.me, geografija@t-com.me

Caxerax: YoBjek je ca3Hame CpeHHE y KOjOj je KMBHO NPBOOMTHO M3pa3Ho Kpo3 ciuky. Kao
cBjecHO Omhe, omyBHjeK je MMao MOTpedy Ja MpHUKaKe MPOCTOP U MpeaMeTe, TojaBe U MpoIece Kpo3
NPENO3HATIBHUBY CIHKY. Jbyacka MHCAa0 CBaKMM JaHOM CBE BHIIIE JIMYM KOMITjyTEpPCKOM HA4MHY paja,
OIHOCHO TIapaJIeJIHOM TMpolecupamy. [lapanenuzam mnoapasyMujeBa HCTOBPEMEHO M YIOPEIHO
OJIBHjarh€ JIBajy MpOoLieca WK JIjeTTaTHOCTH.

[Ipenmer casHama Kkaprorpaduje TmoOBe3aH je C jemgHe CTpaHe ca JUjaIeKTHIKAM
MaTepHjau3MOM U HETOBOM TEOPHjOM Ca3Hamba, a ca JApyre CTpaHe ca oaroBapajyhum Haykama (Kpo3
Kaprorpad)CKu MeTol U je3uk kaprorpaduje). Kaprorpadckm merom W jesuk KapTe TOBE3Yjy
KapTorpadujy ¢ AvjaleKTHIKOM JOTHKOM, CEMHOTHKOM, TEOPHjoM HH(popMaIija u kubepaeTnkoM. Ha
OCHOBY Be3¢ Kaprorpaduje ca JpyrdM Haykama, Koje ce OaBe NPOCTOPHUM CTPYKTypama H
3aKOHOMjEpPHOCTHMA Ipe[MeTa CBOjUX Ca3Hamba y HUXOBO] JUHAMHUIM, OCTBapyje Ce y3ajaMHO
MpOXXKUMam-e Kaprorpaduje U THX HayKa U 00pa30Bamke IPAHCKUX M KOMIUIEKCHUX KapTorpaduja.

Ca3najHe 1 HayyHe O00JIacTH ca KojuMa je KapTorpadija HEMOCPEIHO MOBE3aHa CY: JOTHUKO -
¢unozodcke, MareMaTHuUKe, TEXHHMYKE, ayTOMaTuhKa, reojie3uja, (ororpamerpuja, Jda/bHHCKA
JeTeKIHja, Hayka O 3eMJbH M IUIAaHETaMa, COLMOJIONIKE M €KOHOMCKE Hayke, TeXHHWYKa rpaduka u
YMjETHOCT. YTHIIa] HABEICHNX HAayKa, Ka0 HEHUX HEIOCPETHUX HAyYHHX KapTorpad)CKHX MU3BOpa, Ha
camy CYIITHHY Kaprorpaduje mokaszyje crmocoOHOCT KapTorpad)cke Hayke Jia UCTPaxKyje M MpHKa3yje
cTBapHOCT. TuMe ce moTBphyje MylITUIIapalIeIHOCT KapTorpaduje kao Hayke.

Kibyune pujeun: kaprorpaduja, MyITUIapaiennzam, IpocTop

MULTICOMMUNICATIONS IN CARTOGRAPHY

Dusko Vujaci¢, Goran Barovi¢

Faculty of Philosophy Niksic, mail address: dule.v@t-com.me: geografija@t-com.me

Abstract: The man is recognizing the environment in which he lived initially expressed through the
image. As a conscious being, has always had the need to show the space and objects, phenomena and
processes through a recognizable image. Human thought every day looks more like a computer mode
or parallel processing. The parallelism implies simultaneous and parallel running of the two processes
or activities.

Subject of cartography is associated in one hand with dialectical materialism and it’s theory
of cognition, and on the other with the relevant science (through cartographic methods and language
of cartography). Cartographic method and map language link cartography with dialectical logic,
semiotics, information theory and cybernetics.Based on the connection of cartography and other
sciences that deal with spatial structures and objects regularity of their knowledge in their dynamics,
realized interpenetration of cartography and these science and education branch and complex
cartography.

Cognitive and scientific areas with which cartography is directly connected are logical -
philosophical, mathematical, technical, automation, geodesy, photogrammetry, remote sensing, the
study of the Earth and planets, social and economic sciences, technical graphics and art. The impact of
the above teachings, as well as its direct scientific cartographic sources, the very essence of
cartography shows the ability of cartographic science to investigate and show the reality. This
confirms the multi parallelism of cartography as a science.

Key words: cartography, multi parallelism, space
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IHAPAJUT'ME CABPEMEHE KAPTOI'PA®UJE

Anexcanaap Baswapesuh, Baaguna CreBanoBuh

Ouncexk 3a ['eorpadujy, Yuusepsurer y Kocosckoj Murposuny, [IpuponHo-matemarnuku ¢axynret, 38220
Kocoscka Mutposuna, Jlone Pubapa 29, Cpouja.

Caxerak: [lapagurma o3HagaBa mojam Mojena, CKyIl IPeIIOCTaBKH O MPaBIly JaJber pa3Boja HayKe,
pe3ynTaTiMa KOju C€ MOTy OYeKHBAaTH W KOje€ Cy OOJacTH pelieBaHTHE 3a WCTpaxKuBame. |OKOM
pa3Boja KapTtorpaduje, Nmaxma je Ouina Ha TeXHHMYKMM acmektuma. CaBpemeHa KapTorpaduja
pasMatpa Inokammje, arpuOyre u Bpeme. lleTepcoH ucTHdYe dYeTHpH NapagurMe y CaBPEMEHO]
Kaprorpaduju:  Kaprorpadcke KOMyHHKaIdje, aHAIWTHYKa Kaprtorpadwuja, Kaprorpadcka
BU3yenH3anuja u cHara kapre. CaBpeMeHHU pa3Boj KOMYHHKAIIMOHUX TEXHOJIOTHja oMoryhuo je Opxy
W WHTCH3UBHU]Y TMPOAYKUHWjy M penponykudjy uHdopmanuja. PazBojeM padyHapcKux Mpexa H
BHPTYalHIM KOMyHHUIIMpameM TmoBehaBa ce kommumHa wHpOpManuja u Opoj KOPUCHHKA
nHpopMarja. AnHanmuTHuka Kaprorpadmja ce (Qokycupa Ha TpaHcpopmanujy TojaTaKa
kaptorpadckum metonoMm. CHara KapTe ce Orlieia Y HBEeHOj YIIO3U MpeAajHHuKa MopyKa KOJUpaHHX
moMohy rpadudkor jesuka. Ynrad qexoanpa mopyke.

Kibyune peun: mapagurma, MoJen, KapTa, BU3yelH3alija, KOMyHHKAIH]a.

PARADIGM OF CONTEMPORARY CARTOGRAPHY

Aleksandar Valjarevi¢, Vladica Stevanovi¢

Department of Geography, University of Kosovska Mitrovica Faculty of Natural Sciencse and Mathematics,
38220 Kosovska Mitrovica, Lole Ribara 29, Serbia.

Abstract: The paradigm refers to the term model, a set of assumption about the direction of further
development of science, the results that can be expected and what are the relevant authorities for
investigation. During the development of cartography, the focus was on technical aspects. Modern
cartography is considering the location, attributes and time. Peterson points out the four paradigms in
modern cartography: cartographic communication, analytical cartography, cartographic visualisation
and power cards. The recent development of communication technologies has enabled faster and more
intensive production and reproduction of information. With the development of computer networks
and virtual communication increases the amount of information and number of users of information.
Analytical Cartography focuses on the transformation of data mapping method. The power of maps is
reflecting in its role of transmitting coded messages using graphic language. The reader decodes the
messages.

Key words: paradigm, model, map, visualization, communication.

KAPTOI'PA®UJA U UHTEPHET

Jacmuna M. Josanosuh

YuusepsuteT y beorpany - ['eorpadceku paxynrer, Cryaenrcku tpr 3/111, beorpax, Cpouja
E-mail: jasmina@gef.bg.ac.rs

Caskerak: CaBpeMeHHU pa3Boj MH(OPMATUUKOI OPYIITBA, HErOBO (DYHKIHMOHUCAHE W YIPaBIbarbe
pecypcuMa, YCIOBJBEHO TJIOOQIHMM TpPCHIOBMMA 3acHUBA Ce Ha 3Hamy W HHpOpManujama Kao
ocHOBHUM pecypcuma. MupopmanumoHo-komynukanuone texnonorgje (MKT) omoryhasajy
pasHoBpcHe (opMme opraHuzanuje, Npe3eHTaluje, PenpoAyKuuje, TUCTpHOyLHje U Kopuinhema
reomojaTaka Kpo3 KapTtorpadcke armmkarije. KapTorpagckom BU3yeNIH3aIlijoM TE€OIMPOCTOPHUX
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nogartaka Ha MHTepHery omoryhaBa ce KOPHMCHHKY HHTEPAaKTHBHO HCTPAXHMBAKHE IPOCTOPHUX
uHpopmanyja. [MaBHM nMIb KapTorpadcke BH3yeln3aldje MPOCTOPHUX MojaTaka (Tonorpadckux u
TEMaTCKUX) je epuKacHa KOMyHHKalWja jacHUM HH(opManujama. MIHTepaKTUBHOCT U MYyJATHMEAHNja
Kao OOJHK m3paXkaBara u MpeHoca napopmanrja Kpo3 KapTorpadceke ariikaIyje Mopa ce 3aCHUBATH
Ha MPaBWIMMA M TPaMaTUIM KapTorpad)CKor mporueca u3pakaBamba, Ka0 ¥ TEXHHKaMa U BEIITHHAMA
rpa¢puukor obnukoBama. Ilpum TOMe, BHM3yenu3alHMja TeoNoAaTaka y TMpOLECY AUTHTAIHOT
KapTorpa)CKOr MOJIENOBamka y 3aBUCHOCTH je oA Ae(pHHHCAHOT CTeneHa TeHepaiu3alyje caapixaja
KapTe (TaKCOHOMCKa, NPOCTOpHA, arpuOyTHa © Tpaduuka) U TEOMHPOPMAIMOHOT TU33jHA.
Kaprorpadckn nuzajn caapkajHo M €CTETCKM MOpa OUTH Yy (YHKUHUjU MEPUENTUBHUX MapaMeTapa
KOPHCHKAa M TEXHHUYKUX KapaKTepUCTHKa M3NazHor menauja. MHTepHeT, ogHocHO Web mpomeHuo je
TpaAWIOHANIAaH HAa4WH Kpenpama U Kopuinhema kapata. Kapra kao mururanHa reopedepeHupana
CIIMKa TEONPOCTOPHHUX TOJaTaka MOTOAHO je CPEeICTBO HHXOBOI NMpHKa3a M IUCTPUOyLHje MPEKo
Web-a. O6jaBisrBameM reonpocTopuux nogaraka mpeko Web-a 3amoBosbaBa ce cse Beha moTpaxma
3a mpuinaroheHnMM TEONpOCTOpPHHM TojmanmuMma cBe Beher Opoja KopucHHKa. Y TOM TIpOLECy
Kaprorpad)cku Mojend wMajy BuineQyHKnuoHamHy ymnory. Ilopem cratmukux cee je Behw Opoj
JIMHAMUYKKX, WHTepakTuBHUX Web kapara, unme cy moryhHoctu koje Web nymu kaprorpaduju
Heorpanuyene. Kaprorpadcku mMozmenu mpencTaBibajy KOMIDIEKCHE 0a3e TeonpOCTOPHUX MOJaTaka,
HacTaJjie HHTETPallijoM XeTepPOTreHNX I'eONPOCTOPHUX MOAaTaKa U3 PAa3IMIUTHX H3BOpa M PA3THUUTHX
MPOCTOPHUX aHAJIM3a TUX MojaTaka. Pa3BujeHa KOMyHHKaIMOHa HHPPAcTpyKTypa myteM WHTEepHETa
omoryhaBa KOpHUCHHIIMMA Kpeupame, TpaHchopmaiujy u kopuiiheme KapTorpad)CKux Mojeda.
JINTUTaTHOM TEXHOJIOTHjOM TpaHcdopManuja Teormojaraka W3 TNPHMapHO KPEHPaHOT MoJena y
MYJITHBapHjaHTHE TMPe3eHTalllje TeonojaTaka OCTBapyje ce Kpo3: moBehame 00MMa M yKIbYUHBambe
HOBe BpcTe mojataka. [loBehameMm uHpOpMaIMja y AUTUTATHOM MOJIENy, KpPO3 CHCTEMAaTH30BaHE U
WHTETpUCaHe HWHQOpMAIlMje U3 Pa3IUIUTAX CETOBAa IMOJaTaka, MOTyhe je OCTBapWUTH HaydHY,
00pa3oBHY, HH()OPMAIIH)CKY, KOMyHUKAIIMOHY M aHAJUTHYKY BH3YEIH3AIIH]Y.

Kibyune peum: xaprorpadcka Bu3yanuzandja, HHPOPMATHYKO JPYINTBO, KapTa, WHTEPHET,
KOMYHHKaIIHja, Teornojarak, HHpopMmaiyja.

CARTOGRAPHY AND INTERNET

Jasmina M. Jovanovié¢

University of Belgrade - Faculty of Geography, Studentski trg 3/111, 11000 Belgrade, Serbia
E-mail: jasmina@gef.bg.ac.rs

Abstract: The modern development of information society, its functioning and management of
resources, determined by global trends, is based on knowledge and information as basic resources.
Information and communication technologies (ICT) enable different forms of organization,
presentation, reproduction, distribution and using geographic data through cartographic applications.
Cartographic visualization of geospatial data on the internet enables user to conduct interactive
research of spatial information. The main goal of cartographic visualization of spatial data
(topographic and thematic) is an efficient communication with clear and precise information.
Interactivity and multimedia, as a form of expression and transmitting information through
cartographic applications, must be based on regulations and grammar of cartographic expressing
process, as well as the techniques and skills of graphic design. Thereby, visualization of geographic
data in the process of digital cartographic modeling depends on defined level of map content
generalization (taxonomic, spatial, attribute and graphical) and design of geo information.
Cartographic design, with its content and aesthetics, must be in the function of perceptive parameters
of the users and technical characteristics of output media. Internet, respectively Web has changed the
traditional way of creating and using maps. Map as a georeferenced digital picture of geospatial data
files is a suitable means of displaying and distributing them via the Web. Publishing of geospatial data
via the Web helps to meet the growing demand for customized geospatial data by growing a number
of users. In the process of mapping, models have multi-functional role. In addition to static, there are
more and more dynamic, interactive Web maps, which makes the Web possibilities unlimited for the
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cartography. Cartographic models represent complex bases of geospatial data, resulting from the
integration of heterogeneous geospatial data from different sources and different spatial analysis of
these data. Developed communicational infrastructure, through internet enables users to create,
transform and use cartographic models. Using digital technology, transformation of geographic data
from primary created model to multivariate presentations of geographic data is achieved through:
volume increase and including new sorts of data. By increasing the data in digital surrounding,
through systematized and integrated information from different data sets, it is possible to achieve
science, educational, informational, communicational and analytical visualization.

Key words: cartographic visualization, informatics society, map, internet, communication,
geographic data, information.

MNPUMJEHA AXITI METOJOJIOT'UJE U T'UC-a Y TEOEKOJIOIIKUM
NCTPAXKUBAIBUMA

Jenena ommjanun’, Muposby6 Muununh?, Musika Fpmyma’, Toy6 hynapuh®

! VYHuBepsurer y U. Capajey, @unozodeku pakyrer, Anexce [llanriha 1, [ane, jelena.golijanin@ffuis.edu.ba
Yuusepauter y beorpany, ['eorpadcku paxynrer, Cryaenrcku tpr 3/111, beorpan
¥3aBox 3a xuapomereopotiorujy u ceusmororujy Lpue ['ope, IV Iponerepcke 19, IToaropuria

Caxerak: TpeHIOBH Yy TEOCKOJIOIIKUM HCTPAKUBAkBbHMa WIYCTPYjy BakHe ojHoce u3Mely
MPOCTOPHUX O0Opa3ara ¥ eKOJOUIKUX TpoIeca U YKJbYUyjy MPUMjeHY KBaHTUTATHBHHUX METOZa KOje
MOBE3yjy MPOCTOpPHE oOpaciie W EKOJOUIKE MpoIece Ha IIUPOKUM IPOCTOPHUM U BPEMEHCKUM
ckanama. [locibenmux roguna obpaha ce Beha makma Ha NMPOCTOPHY JWHAMHUKY, T€ HarjiamiaBa
notpeda 3a pa3BojeM M KOpHIIhemeM HOBHX KBAaHTUTATHBHUX METO/A KOje€ MOTY Ja aHAIN3Upajy
y30pKe, YTBpJle 3Ha4aj MPOCTOPHO EKCIUTMIMTHUX Tpoleca Ha Mpejjel U pa3Bujy Moy3laHe Mojee
HaMjeHe Tipejjena, y TpBOM pelny Boxaehm padyHa o oapxkuBoM Kopumthewmy wucror. Hmak,
W3HaJaXeHke HajIoACCHUje U HajOoOjeKTHBHHjE€ METOJOJIOTHje Y TIOTIIey T€OSKOJIOIIKE eBayalnje
npocropa (HapouuTo eBanyanuje (HU3NYKOreorpad)CKUX KOMIIOHEHTH), CJIOKEH je W JeHMKaTaH
3ajgarak. He Texxu ce caMmo mpoHaJaXemy eJeMeHaTa o]l KOjUX je HEKH CUCTEM cacTaBJbeH, Beh, mpuje
cBera, npoHajlaxemwy penanuja u3Mmehy Tux enmemenara. Passojem ['MC-a u uHQOpMaTHUKUX
TEXHOJIOTHja y TEOSKOJIOMKIM UCTPaKMBAbHMa CBE BUIIIE CE KOPHUCTE METOJIU MYJITHKPHTEPH]jYMCKE
aHamm3e, oJ] KOjuX HapO4YHTy NPUMjeHy Yy HOBHje BpujeMe noxuBibaBa AXII meton. YV pany ayropu
he carnmematu moryhHoctn npumjene AXII MeTomonorvje y T€OSKOJIOMIKHM HCTPaKHUBABIMA,
moceOHO y MHTErparuju ca reorpadckuM WH(OOPMAIMOHUM CHCTEMOM, Ha TpUMjeprMa eBaiyalldje
MPUPOAHUX MOTEHIIKjaa IPOCTOopa.

Kibyune pujeun: AXII, TUC, npupoaHu MOTEeHIU]jalu, Teoekonoruja, Penyonuka Cpricka.

APPLICATION OF AHP METHODOLOGY AND GIS IN THE GEOECOLOGICAL
RESEARCH

Jelena Golijanin®, Miroljub Milin¢i¢®, Milka Grmusa®, Golub Culafi¢®

! University of East Sarajevo, Faculty of Philosophy, Alekse Santi¢a 1, Pale, jelena.golijanin@ffuis.edu.ba
2 University of Belgrade, Faculty of Geography, Studentski trg 3/111, Belgrade
® Institute of Hydrometeorology and Seismology Montenegro, IV Proleterske, Podgorica

Abstract: Trends in the geoecological studies illustrate important relationships between spatial
patterns and ecological processes and involve the application of quantitative methods that link spatial
patterns and ecological processes at wide spatial and temporal scales. Lately, greater attention is
payed to spatial dynamics, and highlights needs for development and use of new quantitative method
that can analyze samples, determine the importance of explicit spatial process on area and develop
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reliable models of landscape purposes, primarily taking into account sustainable use of the same.
However, finding the most suitable and most objective methodology in terms of geoecological
evaluation of area (especially evaluation of physical-geographical components), is a complex and
delicate task. Task is not just finding of elements which makes system, but also finding of relations
between these elements. With the development of GIS and information technology in geoecological
research is presented increased usage of different methods of multi-criteria analysis, in particular AHP
method lately experience wide usage. In this paper, authors will examine possibilities for application
of AHP methodology in the geoecological research, especially in integration with geographic
information systems, on examples of evaluation of area natural potentials.

Key words: AHP, GIS, natural potentials, geoecology (landscape ecology), Republic of Srpska.
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IMPOCTOPHO IIVTIAHUPAILE 1 O/IP’KUBU PA3BOJ

IINTAHCKH OCHOB PEI'HOHAJIHOI' PA3BOJA PEITYBJIMKE CPIICKE —
IMPOCTOPHMU IVIAH PEITIYBJIMKE CPIICKE

Beaumup Hlehepos, lejan ®@uannosuh, boraan Jlykuh, bopucnas Crojkos
Vuusepsutet y beorpany I'eorpadeku pakynrer, Crynenrcku tpr 3/111, Beorpan, bogdan@gef.bg.ac.rs

Casxerak: OyHKINOHATHO-EKOHOMCKa pejoHnzanuja Pemyonuke Cprcke (PC) ycnoBsbeHa je lbeHUM
OOJIMKOM H TMOJI0KajeM, pacropeioM ypOaHUX LeHTapa u caoOpahajHoM moBe3aHoIIly, Kao U CTalkeM
U TOTEHIHWjalMa TPHBpEAE Ha TMOjeIMHHAM JEJOBHMAa HhEHE TEPUTOPHje, AJAMHUHUCTPATHUBHO-
MOJUTUYKIM OKOJIHOCTUMA Y €HTHTETY M 3aKOHCKMM OKpyXemeM. C THM y Be3H, U paBHOMEPHHU
(oop>KMBU) PpErMOHATHM EKOHOMCKH M COLMjallHM Pa3BoOj je y MAHMPEKTHO] CIIPE3H ca OBHM
IpeIyCcIoBIMAa, OCIOKEH Ha MOryhe MMO3WTHBHE W HEraTHBHE CIICHApHje KOjH M3 TAKBHX OKOIHOCTH
npownsmiase. MaTerpamHo Tpetupame GU3NIKO-eKOIOMIKOT U IPYIITBEHO-eKOHOMCKOT pa3Boja JaHac
Ha Teputopuju PC mMa roToBO 3aHeMapibuBe oOpHce; npeonnal)yjy jaka APyIMITBEHA U €KOHOMCKA
HEYpPaBHOTEXEHOCT W Pa3BOjHE TUCHPONOPIHjE, HEJOCTATaK 3ajeHHYKUX aKifja U CTpaTeryja,
XOPU30HTAIHA HEMOBE3aHOCT M HEKOOPIMHMUPAHOCT jeJHHUIIA JIOKATHE CaMOYIpaBe, H3Pa3HuTo JIomIa
nemorpadcka ciimka y mpocTopy, HETOBOJbaH pPacrope]] CTAHOBHUILITBA, EKOHOMCKA Kpr3a Ha Behem
JIeNTy TepuTOpHje U Ap. Paau panroHaHujer U e)uKacHUjer pacoiaramba pecypcuMa y pocTopy U 'y
BpeMeHy, MmoceOHa Maxkmha y paay je mocBeheHa perrmoHaHOM W MehypernoHamHOM pasBojy, Tj.
MUTalkby PETMOHAIHOT OpraHu30Bamba TEPUTOPHjE, Kao KJbYYHOM paszBojHOM mpobiemy PC,
nepunucanom y [Ipocroprom minany Penyonuke Cpricke (ITITPC) u U3smenama u nonyHama [lnana u3
2015. romune (MUIAIIIPC). Pernonanna mudepenumjanuja y UAIIIPC je ocnomena Ha ycBOjeHY
nozaexny u3 [1I1PC, y Haupty m3memena y Opojy pernoHa 1 HHOBUpaHa yBohermbeM Mojiena aKIMOHUX
noJipydja u3Mely cyceHUX OMIITHHA Pajy JIAKIIET yCIIOCTaBbakba eKOHOMCKO-APYIITBEHE CapaIihe
OKO 33ajelHMYKMX HHTepeca M MpojekaTa W noBehama TteputopujanHe koxesuje PC. Konauo,
perMoHanHu 3Ha4aj NojenuHUX JesnoBa Tepuropuje PC  ycioBpaBa u  Opoj, BelIMYMHA U
(YHKIIMOHAJIHA KalallUTeT Hace/ba Yy HHMa, YCIIOCTaBJ/bakhe jacHE XHjepapxuje U IMOBE3aHOCTHU
n3Mely Bux (MHTpa 1 uHTEppernoHanHo), mro je y UJIMIPC ucrakHyTo a y pany npukazaHo.
Kibyune peun: pervoH, 1miaH, MoBe3UBamke, MHTETPaIja, Mpexka IIeHTapa

SPATIAL REGIONAL DEVELOPMENT OF THE REPUBLIC OF SRPSKA -
SPATIAL PLAN OF REPUBLIC OF SRPSKA

Velimir Seéerov, Dejan Filipovi¢, Bogdan Luki¢, Borislav Stojkov
University of Belgrade Faculty of Geography, Belgrade, Serbia; bogdan@gef.bg.ac.rs

Abstract: Functionally-economic zoning of the Republic of Srpska (RS) is conditioned by its shape
and location, layout of urban centers and traffic connections, as well as the status and potential of the
economy in certain parts of its territory, administrative and political circumstances in the entity and
the legal environment. Regarding this, its balanced (sustainable) regional economic and social
development is in direct conjunction with these preconditions and possible positive and negative
scenarios that arise from such circumstances. Integrated treatment of physical-ecological and socio-
economic development within the territory of the Republic of Srpska has almost negligible contours,
dominated by a strong social and economic imbalance and disproportion development, lack of joint
actions and strategies, horizontal incoherence and lack of coordination among local governments,
extremely bad demographic structure, an unfavorable distribution of the population, the economic
crisis in most parts of the territory and others. In order to provide a more rational and efficient
disposal of resources in space and in time, special attention was paid to regional and inter-regional
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development, ie. concerned regional organization of the territory, as a key development issue of RS,
defined in the Spatial Plan of the Republic of Serbian (SPRS) and the Amendments to Plan of 2015
(ASPRS). Regional differentiation in ASPRS is dependent on the adopted division of SPRS, the Draft
version of the plan is changed in a number of regions and the introduction of innovated model action
areas between neighboring municipalities in order to facilitate the establishment of economic and
social cooperation around common interests and projects and increase territorial cohesion of RS.
Finally, the regional importance of certain parts of the territory of RS is stipulated by the number, size
and functional capacity of settlements in them and it establishes a clear hierarchy and the connection
between them (intra and inter-regional), which is pointed in ASPRS and presented in this paper.

Key words: region, plan, connection, integration, settlement network

NHAEKC PABBUJEHOCTU ONNIITUHA PENTIYBJIUKE CPIICKE KAO OCHOBA
3A PETUOHAJIM3ALINJY

Hena KuBak

[pupogro-marematnuku akynrer YHuBep3utera y bamoj Jlymu, Mnagena CtojanoBuha 2,
nedazivak@yahoo.com

Caxkerak: Y paay je mpukazaH Monen Koje KopucTu EBporicka yHHja 3a yTBphHUBame CTeleHa
Pa3BUjEHOCTH pETMOHA W KOjU MOJpa3yMjeBa KOPUIITCHE HHU3a KBAHTHUTATHBHUX II0Ka3aTeba.
AHanm3e ce CHpoBOJie ¢ IWJbeM Ja ce m30anaHcupa HUBO Pa3BHjEHOCTH IIOjeMHUX PETHOHA, TE
omoryhu ¢puHacHjcka momoh kpo3 poHIOBE Kako O Cce IMOCTHUTIIa €EKOHOMCKA M COIHMjajTHa paBHOTEXA
yHyTap Tepuputopuje. [lakie, ycnjemHo Boleme perioHaiHe MoJIMTHKE Ka0 BaKHE CHare Koxesuje u
E€KOHOMCKHX WHTETpalija 3acHMBa c€ Ha YNOTpeOW Hu3a TokKaszaresba. MelhyTum, HemocraTak
CTaTHCTHYKE JOKYMEHTAIIWj€ U TT0/IaTaKa 3a OIIITHHE M HETIOCTOjakbeé PETHOHATHOT HUBOA NPAKTHYHO
oHemoryhaBa 030uJbHY (yNOpeAHYy) aHalM3y EKOHOMCKOI CTama OIITHHA W CTEleHa HUXOBE
pasBujeHoctn y PenyOmuim Cprckoj. Y cibenehoj aHanmu3u KOpUIINEHH Cy PaCIOIOKUBU
MOKa3zaTeJbll Kao eNeMEHTH Yy KaJKyJlalMju HHAEKCAa pPa3BHjEHOCTH — TYCTHHA HAaCeJbEHOCTH,
MUTpPAIMOHU caljio, Opoj y4eHHKa KOju Cy 3aBpIIWIN cpexmy mkory Ha 1.000 craHOBHHMKa o
YKYIHOT Opoja yIucaHMX yYeHHKa y IOCMaTpaHOM IepHoay, OpyTo momahw TpOHM3BOA M CTOIA
HE3aIoCIeHOCTH.

Kbyune pwujeum: EBporcka yHHWja, CTeleH pPa3BHjEHOCTH OIINTHHA, PETHOHAIHA PAaBHOTEXKA,
TEPUTOPHjaTHA KOXE3HUja

DEVELOPMENT INDEX OF MUNICIPALITIES OF THE REPUBLIC OF SERBIAN
AS A BASIS FOR REGIONALIZATION

Neda Zivak

University of Banja Luka, Faculty of Sciences, Mladena Stojanovica 2, 78 000 Banja Luka, Bosnia and
Herzegovina, nedazivak@yahoo.com

Abstract: This paper presents a model used by the European Union to determine the level of
development of a region and which involves the use of quantitative indicators. Analyses are carried
out in order to harmonize the level of development of individual regions, and to provide financial
assistance through the funds in order to achieve economic and social balance within territories.
Therefore, successful management of regional policy, which is an important force of cohesion and
economic integration, is based on the use of a range of indicators. However, the lack of
documentation and statistical data for municipalities and the absence of a regional level effectively
prevents serious (comparative) analysis of the economic situation of municipalities and level of their
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development in the Republic of Srpska. In the following analysis, we used the available indicators as
elements in the calculation of the index of development - population density, migration balance, the
number of students who have completed high school at the 1,000 inhabitants of the total number of
students enrolled in the reporting period, gross domestic product and unemployment rates.

Key words: European Union, the level of development of municipalities, regional balance, territorial
cohesion

NHOPACTPYKTYPA Y ®YHKIIUIN ITPOCTOPHOI" PA3BOJA
PEIIYBJIMKE CPIICKE

Bborapan Jlykuh, Besiumup llehepos, Aejan Pununosuh
VYuusepsuter y beorpany I'eorpadcku dakynrer, Ctynentcku tpr 3/111, beorpan, bogdan@gef.bg.ac.rs

Caxerak: MH]pacTpykTypa mpelncTaB/ba 3HaudajaH (akTOp pa3Boja CHEHU(PUUHOT MPOCTOpPA
PerryOnmmke Cpricke. BbeHnM mpucycTBOM (WM OJICYCTBOM) C€ MOXKE caryefaTh MOTyhHOCT
MOCTH3amba IUTAHUPAHUX TYTOPOYHUX aKTHBHOCTH, NPEBa3WIaXema (QU3NIKUX Oapujepa y IpocTopy,
ycMepaBama NPUBPEIHOT M COLMjaHOr pa3Boja. lIpuUcycTBO, AMCHEP3HOCT, KOMIIATHOMIHOCT H
WHTETpUCcaHoCT caoOpahajHe, BomONpHUBpEIHE, CHEPTETCKE M TEIEKOMYHHUKAIIMOHE HH(PPACTPYKTYpE,
y 3aBHCHOCTH O]l BH/a, MOXKE C€ IIOCMATpaTd yHa3aJ OJ/10 aHTHYKHX /IO JAHAIIBUX JaHa, BUIHO
onpeheHo umnepujama Koje cy OMTHCANE y MPEAMETHOM IIPOCTOPY. McTopHjcku ocMaTpaHo, MOXKe
ce KOHCTAaTOBaTH Ja j¢ TO3UTHBAH TPEHIl HM3TPalibe KaluTalHe HWHPPACTPYKType, HPUCYTaH Y
MPOCTOPHUM peJarjama o] JOKATHOT, IPEKO PErHOHAHOT, PeIryOJIMYKOT 10 KOHTHHEHTAITHOT.
Peny6nmuka Cprcka (PC), xao entuter bocHe m Xepuerosmse, mocenyje 3HauajHe wu3rpabeHe
KamaiureTe KpyrHe WHPPACTPYKType, KOjU Cy Y MpOUUTUM BpeMeHuma moctojaba COPJ,
¢dokycupanu kao wu3rpagma kamutanHe HHGpacTpyktype Commjanuctuuke PemyOnmke Bocne mn
Xeprerosure. Mitajia OJIMTHYKO-TepUTOpHjaiHa jeauuuna PC je ynoxknia pecrieKTHBHE Hamope y
IUTaHUpay, MPOTpaMupamy, H3TPaambH W OJApKaBamkby CBUX BUJIOBA Makpo HHQPPACTPYKTYype.
[Imancku uckasu, y Tpu npoctopHa miana PC, kao u Crpareruje pa3Boja 3a CBE CETMEHTE M BHJIOBE
nH(ppacTpyKType, NoKasyjy 030MIBHOCT U OJrOBOPHOCT jaBHUX MPHUBPEIHHUX Npeay3eha, moauTHaKkux
U eKcriepTHUX cTpykrypa PC.

MebhyTtum, Tokom m3pane tpeher mo pemy I[MITPC 2015. roauue, noa HasuBom M3MeHe W jomyHe
[ITPC, excriepTHUM aHaNIHM3aMa y CTY/HjCKO-aHAJIUTHYKO] JOKYMEHTAIMjU Cy, OCHM PErHOHAlIHE W
nemorpadcke mudepeHnyjamnyje, youeH! cyGumuTi 1 n1eGunuTiH HHPPaCcTPyKType, a HAPOUUTO HheHa
MPOCTOPHO-(PYHKITMOHAIIHA TTOBE3aHOCT/YCIOBIHEHOCT/3aBUCHOCT Ca WH(PACTPYKTYpPOM EHTHTETa
@Oenepanmje buX u cyceanux apxkaBa. Y paay ce Aajy moryhHocTH yHamnpehema ¥ mpocTOpHO-
MPUBPETHO-COLIMjaTHOT HHTerpucama npocropa PemyOmmke Cpricke, mro je OHO OCHOBHH LB
[IITPC, anu HUje, y TOBOJLHOj MEPH, OJPKAH TUIAHCKUM pellielhUMa KaluTaiHe HHYPACTPYKType.
Kibyune peum: KpynHa/KanmurtaliHa WHQPACTPYKTypa, WHTETpaldja, Pa3BOjHH IPABIH, TEXKHIITA
pa3Boja, IPUOPUTETH

INFRASTRUCTURE AS A FACTOR OF DEVELOPMENT OF REPUBLIC OF
SRPSKA

Bogdan Luki¢, Velimir Se¢erov, Dejan Filipovi¢
University of Belgrade Faculty of Geography, Belgrade, Serbia, bogdan@gef.bg.ac.rs
Abstract: The infrastructure is an important factor in the development of a specific area of the

Republic of Srpska. Its presence (or absence) can consider the possibility of achieving the planned
long-term activities, overcoming physical barriers in space, directing the economic and social
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development. The presence, dispersity, compatibility and integration of transport, water management,
energy and telecommunications infrastructure, depending on the type, can be seen back to / from the
ancient to the present day, visibly determined by the empires that have resided in the respective area.
Historically speaking, it can be concluded that the positive trend of capital infrastructure construction
has been present in the spatial relations of local, to regional, to national and international level.
Republic of Srpska, as an entity of BiH, has built significant capital infrastructure capacities, which
were in the past existence of Yugoslavia, the focus of capital infrastructure construction of the
Socialist Republic of Boshia and Herzegovina. As a young political-territorial unit, Republic of
Srpska has invested respective efforts in planning, programming, construction and maintenance of all
types of macro infrastructure. Planned statements in three PPRS and Development Strategy for all
segments and aspects of infrastructure demonstrate the seriousness and responsibility of public
enterprises, political and expert structure of RS. However, during the preparation of the third PPRS
2015, entitled Amendments to Plan ..., expert analyses in the study and analytical documentation, in
addition to regional and demographic differentiation, have noticed surpluses and deficits of the
infrastructure, particularly its spatial and functional connectivity / causality / dependence with
infrastructure entity of the Federation of BiH and neighboring countries. The paper presents the
possibilities for improving the spatial, economic and social integration of the area of Republic of
Srpska, which was the main objective of the RSPP, but wasn’t sufficiently supported by planned
capital infrastructure solutions.

Key words: capital infrastructure, integration, development law, pursue development priorities

PYPAJIHO IIVTAHUPAIBE Y 3EMJBAMA Y PA3BOJY-CTAIBE U
HHEPCIIEKTHUBE

Mapxo UBanumesuh', [Iparuna I'atapuh®

TTpupoaHo-mMaTeMaTHuku (akynTeT YHuBep3uTera y bamoj Jlymu, Mnagena CtojanoBuha 2,
ivanisevicm@pmfbl.org
2Yuusep3ureT y beorpany ['eorpadceku dakynrer, Crynenrcku tpr 3/111, Beorpan

Caxxerak: HeratuBHU IpoLleCH y pypaJIHUM ITOJpYYjUMa CBE Cy M3PaKCHU)U Ha TII00AITHOM HHUBOY.
Tu mpomecu ce moceOHO peduekTyjy Ha gemorpad)cKy, COILMOJIONIKY, €KOHOMCKY M
WHPPACTPYKTYpHY KOMIOHEHTY pPYypaIHUX MojpydYja. JemaH oJf HauWHA YCIOpaBama OJHOCHO
eMMMUHAILMje HEeTaTUBHHX IIpolleca MpeICTaB/ba IUIAHUpAke pypamHuX mnoapydja. Haxarocr,
METOJIOJIOTHja U TpaKca PypaHOT IUIAHMpama Ce HUje pas3BHjajia UCTOM JMHAMHUKOM Kao ypOaHO
IJIaHUpambe, IITO j& Y KOHAYHWIIM OCTaBMIIO onapeheHe mocibeamiie Ha pypannu npocrop. OBaj pan
UMa 3a OWb Jia TPUKaXe KPaTKy PETPOCIEKTHBY JOCANAIIbE IPAaKCe PYpPaHOT IUIAHHpama Y
3eMJpaMa y Pa3Bojy M Ja carjiea OCHOBHE IpaBlLie mpema kojuma he ce y OymyhHocTu pasBujaTu
PYPAITHO TUIAaHUPAHE.

KibyuHe pujeun: pypaiHo IJIaHUpamke, HETaTHBHU MPOIECH, 3€MJbE Y Pa3Bojy.

RURAL PLANNING IN DEVELOPING COUNTRIES-STATES AND
PERSPECTIVES

'Marko IvaniSevié, 2Dragica Gatarié¢

tUniversity of Banja Luka, Faculty of Sciences, ivanisevicm@pmfbl.org
2University of Belgrade Faculty of Geography, Belgrade, Serbia

Abstract: Globally, negative processes in rural areas are increasing. These processes are especially

reflected in the demographic, sociological, economic and infrastructural component of rural areas.
Planning of rural areas represents one of the ways of slowing down or eliminating negative processes.
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Unfortunately, the methodology and practice of rural planning has not evolved at the same pace as
urban planning, which ultimately left certain consequences on rural areas. This paper aims to present a
brief retrospective of the current practice of rural planning in the developing countries and to percieve
the rural planning perspectives.

Key words: rural planning, negative processes, developing countries.

UTICAJ EVROPSKE UNIJE NA RAZVOJ PROSTORNOG PLANIRANJA U SRBIJI
| HRVATSKOJ U PERIODU POST-SOCIJALISTICKE TRANZICIJE

Marjan Marjanovi¢', Mario Mili¢evi¢’, Dusan Risti¢®

'MSc student in European Spatial Planning and Regional Development, Swedish School of Planning, Blekinge
Institute of Technology. email: strajder91@hotmail.com
2MSc in Geo-information science and Earth observation
®Doktorske studije Prostornog planiranja, Geografski fakultet, Univerzitet u Beogradu

Sazetak: Baziraju¢i se na komparativnom pristupu i konceptima tranzicije, doktrine planiranja i
kultura planiranja, ovaj rad u Sirem smislu stremi ka identifikaciji na¢ina na koji prostorno planiranje
reaguje na promjenu politickih rezima i socio-ekonomskih okolnosti. U uzem smislu, istrazen je uticaj
Evropske Unije na razvoj prostornog planiranja u Srbiji i Hrvatskoj kao faktor koji je imao najvece
dejstvo na diskurse prostornog planiranja u evropskim drzavama krajem proslog vijeka. Osnovna
hipoteza ovog istrazivanja je da su sistemi prostornog planiranja Srbije i Hrvatske prerano napustili
tradicionalnu doktrinu planiranja i1 nekriticki prihvatili novu, baziranu na diskursu evropskog
prostornog planiranja, $to je bila radikalna promjena na koju ni planeri, niti planski sistemi ovih
drzava nisu bili adekvatno pripremljeni. Uvodenje nove doktrine sprovedeno je po svaku cijenu, u
potpunosti odvojeno od stare. Ovakva radikalna transformacija stvorila je brojne probleme, a
dezorijentacija svih “stejkholdera” (vlade, planera, javnog sektora) narocito je prisutna. Zakljuceno je
da, umjesto potpune promjene doktrine planiranja, prostorno planiranje u Srbiji i Hrvatskoj trebalo je
postepeno da se prilagodava zahjtevima novog planiranja, ali i da zadrzi odredene karakteristike
starog. Primjeri iskustava Srbije i Hrvatske, te pregled aktuelnih prostornih politika i aranzmana
sluzice kao centralni argument za definisanu hipotezu.

Kljuéne rijedi: prostorno planiranje, Srbija, Hrvatska, Evropska unija, tranzicija

THE INFLUENCE OF THE EU ON THE DEVELOPMENT OF SPATIAL
PLANNING IN SERBIA AND CROATIA IN THE PERIOD OF POST-SOCIALIST
TRANSITION

Marjan Marjanovié¢t, Mario Mili¢evi¢2, Dusan Risti¢®

IMSc student in European Spatial Planning and Regional Development, Swedish School of Planning, Blekinge
Institute of Technology. email: strajder91@hotmail.com
2MSc in Geo-information science and Earth observation
3PhD student in Spatial Planning, Faculty of Geography, University of Belgrade

Abstract: Based on the comparative approach and concepts of transition, planning doctrine and
planning cultures, this paper aims at identifying how spatial planning responds to the changing
political regimes and socio-economic circumstances. In a more specific way, this research explores
the influence of the European Union on the development of spatial planning in Serbia and Croatia as
the factor that had a major impact on spatial planning discourses in the nation states at the turn of the
century. The underlying hypothesis of this research is that spatial planning systems of Serbia and
Croatia departed from the traditional planning doctrine and grasped the new doctrine (based in the
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European spatial planning discourse) too abruptly (and uncritically!), a radical change for which
neither the planners nor the planning systems were adequately prepared. The implementation of the
new doctrine was pursued at all costs and without the proper ‘backup' of the old one. Such a radical
transformation has brought a host of issues to be dealt with and disorientation of all stakeholders in
the planning process (governments, planners, public sector) was especially evident. What is suggested
in the end is that instead of a completely reinventing the planning doctrine, the spatial planning in
Serbia and Croatia should have been gradually adapting to the demands of the new planning, but still
keeping to some features of the old one. The empirical evidences from the cases of Serbia and Croatia
and a review of the actual spatial policies and spatial arrangements will serve as an argument for the
stated hypothesis.

Key words: spatial planning, Serbia, Croatia, European Union, transition

OYHKIIMOHAJIHO YPBAHU PET'MOHU PENTIYBJIMKE CPBUJE Y
INPOCTOPHOM IIVIAHUPABY

Mapuja JedpTuh
VYuusepsuret y beorpany ['eorpadeku daxynrer, Ctynenrcku tpr 3/111, beorpan

Caskerak: OyHKIIMOHATHO YpOaHH PETHOH PEAICTaBIba KOMILIEKCAH CUCTEM MPOCTOPHUX elleMeHaTa
MeljycoOHO TIOBE3aHHX M YCIIOBJFEHMX KOH(PHUTYpaIjoM Be3a W ofgHoca u3Mel)y mux. Y EBpornckum
JTOKYMEHTHMa, IPAKCH U MOJIHUTHKaMa MOJHUICHTPU3MA OBaKaB PETHOH Y CBOM CPEIUILNTY UMa jeITHO
WIM BHIIE TPajCcKUX Hacelba W CBOjy 30HY (M)AMPEKTHOr YTHUIlaja, OJHOCHO Hajuenrhe ce
norcroBehyje ca yrumajaom chepom Beher 1eHTpa Koja je orpaHnYeHa U30XPOHOM O] YETPAECET MeT
MHUH. 710 jegHor cara. Y mnpocropy Pemybimke CpOuje ce ¢(yHKuMOHanIHO ypOaHW PETMOHHU
UCTOJbaBa)y y (OpMU MOHOLEHTPUYHUX H TIONHIEHTPHYHUX PETHOHATHHUX CTPYKTypa. 3a
HajIIOTOJIHUjU WHCTPYMEHT PETHOHAIHOI M MPOCTOpHOr pa3Boja CpOuje NpeasioKeH je MOoJen
(YHKIIMOHAIHO ypOaHOT peruoHa KOjU MEePCIIEKTHBHO MOXKE JIa MPE/ICTaB/ba OCHOB 32 (DYHKIIMOHAITY
pervoHanu3anyjy, IedUHUCAmbEe HAIMOHATHHUX IIOJIMTHKA PaBHOMEPHOT PETHOHAIHOT pa3Boja M
Mpenu3upame MPUHIKIA JYTOPOYHOT JIeIoBamka Ha MPOCTOP KOjU OCTaje BaH YTHIAja HEKor Beher
ypOaHoOT IeHTpa Kako OM Hepa3BHjeHa Hacesba Y PErHOHy UMalla U3TIIeHH]Y TO3UIN]y Y OyayhHOCTH.
Kbyune peunm: ¢yHKOpoHanHo ypOaHM pErHOH, MPOCTOPHO IUIAHHMPAEE, YMPEKaBarbe,
(yHKIIMOHAIHA pETHOHAIN3AIM]a, JCIeHTPpaTH3allja

FUNCTIONAL-URBAN REGIONS OF REPUBLIC OF SERBIA
IN SPATIAL PLANNING

Marija Jefti¢
University of Belgrade, Faculty of Geography, Studentski trg 3/111, 11000 Belgrade, Serbia

Abstract: The functional-urban region is a complex system of spatial elements mutually connected
and conditioned by their reciprocal links and relationships. European documents, practices and
policies of polycentrism treat one such region as a region with one or more urban centers and a zone
of (in)direct impact, i.e. it is usually perceived as a zone of impact of one large center limited by an
isochrone of 45 minutes up to one hour. In the Republic of Serbia area, functional-urban regions
manifest via monocentric and polycentric regional structures. A suggestion for a most suitable
instrument of of regional and spatial development of Serbia is the model of functional-urban region
that might be a basis for the functional regionalization, definition of national policies of harmonized
regional development, and designation of the principle of a long-term effect on a space that is left out
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from the impact of a large urban center in order to make better prospects for underdeveloped
settlements within the region.

Key words: functional-urban regions, spatial planning, networking, functional regionalization,
decentralization.

LIDAR TEHNOLOGIJA | VIZUALIZACIJA

Ana Jelovac, Milica Ruzié¢

Student master studija, Univerzitet u Beogradu, Geografski fakultet, Studentski trg 3/111, Beograd
anajelovac.bg@gmail.com

Sazetak: Podaci dobijeni LIiDAR tehnologijom (engl. Laser Imaging Detection And Ranging) mogu
da generiSsu ogromne koli¢ine 3D informacija o karakteristikama snimanog prostora. Postavlja se
pitanje: Sta sve mozemo uraditi sa tim podacima kada ih dobijemo? Potencijal LiDAR podataka da
prikaze verodostojnije, realisti¢nije vizualizacije snimljenog prostora ima izrazito Siroku upotrebnu
vrednost — moze da uti¢e na vise faza u planskom procesu. Ovim radom pokusacemo da prikazemo i
priblizimo LiDAR tehnologiju i participativno prostorno planiranje kroz koriséenje 3D podataka u
geovizualizaciji sa posebnim akcentom na oblast javnog uvida, s obzirom na podizanje svesti javnosti
o promenama u urbanim i ruralnim podru¢jima. Poslednjih godina, kada govorimo o komunikativnom
planiranju, uvek se u centru paznje nalazi realisticna vizualizacija prostora, odnosno 3D modeli
prostora i Siroka paleta aplikacija za manipulisanje istim. Aplikacije za stvaranje virtuelne realnosti
koji koriste LIDAR podatke imaju moguc¢nost prikazivanja daleko vise vizuelnih detalja i informacija
o prostoru nego §to je trenutno mogucée sa podacima dobijenim iz drugih izvora i na¢ina snimanja
terena. Sposobnost da se informacije o prostoru predstave vizualno i dinamicki, uglavnom kroz
animirane snimke tog predela, daje LiDAR tehnologiji prednost u odnosu na sve druge metode i
nacine vizuelizacije prostora, $to je veoma bitno u cilju povecavanja ukljucenja i angazovanja javnosti
tokom citavog procesa planiranja. 3D geovizualizacija predstavlja jedan veoma realan i prirodan put
prenosenja kompleksnih prostornih informacija Sirim narodnim masama, a od posebne pomoci je
ljudima koji nemaju mnogo iskustva sa Citanjem i interpretacijom tradicionalnih 2D mapa koje se
danas i najvise koriste u planiranju. Geovizualizacija nam donosi jedan interaktivan pristup u razmeni
i razumevanju prostornih informacija izmedu specijalista i obi¢nog ¢oveka. Dok o ovome govorimo,
aplikacije, kao S§to su Noun 3D, Landscape Viewer i dr. se razvijaju u cilju uspostavljanja
komunikacije izmedu prostornih scenarija i Sire javnosti u participativnom planskom procesu.
Kljué¢ne reéi: LIDAR tehnologija, vizualizacija, prostorno planiranje, 3D modeling, predeo

LIDAR TECHNOLOGY AND VISUALIZATION

Ana Jelovac, Milica Ruzié¢
MSc student University of Belgrade Faculty of Geography, Belgrade, anajelovac.bg@gmail.com

Abstract: The data obtained by LiDAR technology (Laser Imaging Detection And Ranging) can
generate large amount of 3D information about a scanned landscape. The question is: What can be
done with that data once we get it? The potential of LiDAR data to present more authentic and
realistic visualization of given landscape has noticeably wide use value — it can affect more phases in
the planning process. In our paper we will try to present and bring closer LiDAR technology and
participatory spatial planning, through the use of 3D data in geovisualisation, with a special stress on
the area of public insight, considering the raising public awareness of changes in urban and rural
areas. In recent years, when we talk about communicative planning, we have in mind more realistic
visualization of space, in other words 3D spatial models and wide range of applications for managing
those models. Virtual reality applications which use LiDAR data have possibilities of presenting far
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more visual details and information about landscape than any other data obtained from other sources
or by different way of scanning. Ability to present the landscape information in visual and dynamic
ways, mostly through animated videos and images of the area, gives LiDAR technology the advantage
over all other methods and ways of spatial visualization, which is of great importance in order to
include and engage public into the whole planning process. 3D geovisualization are seen as a more
realistic and natural way of presenting complex spatial information to a wider public and it is
particularly helpful to those who do not have a lot of experience in reading and interpreting 2D maps,
which are mostly used in spatial planning today. Geovisualization brings us an interactive access in
the exchange of information between an expert and a layman and the understanding of it. As we
speak, applications, such as Noun 3D, Landscape Viewer etc., are being developed in order to
communicate spatial scenarios to a broad audience in the participatory planning process.

Key words:LiDAR technology, visualization, spatial planning, 3D modeling, landscape

MOI'YRHOCTHU ITPUMJEHE YPBAHE KOMACAIIMJE Y PEIIYBJIMIUA
CPIICKOJ

‘Bypuh Muagen’, Bacubesuh Caasko’, Bacuh I[ejan2

! Pery6muka ynpasa 3a reojieTcke H HMOBHHCKO-TIpaBe mociose Bama JIyka,
Peny6nuka Cprcka, djomla.dj@gmail.com
*Yuusepsurer y bamoj JIyIi, ApXHTEKTOHCKO-TpaljeBHHCKO-TEONETCKH (haKyITeT

Caxkerak: YOp3aHa ypOaHHM3anHja TOCTaBJba HOBE M3a30BE€ Y OOJIACTH YIPaBIbamba 3EMJBHIITEM.
VYxonuko HUje mpahieHa onroBapajyhuM MexaHM3MHUMa, MOXE MPOY3pPOKOBATH BEIHKE IMpodieMe.
Ypbana komacanuja Kao Mozel ypehema mpocTopa MPHCYTaH je y BEIMKOM Opojy 3eMasba, y3
BapHjalyje Mojiena npuMjeHe. Y CBUM cilydajeBuMa, ypbaHa Komacalyja uma oaropapajyhy 3akoHcKy
OCHOBY, OJIHOCHO Ta 00J1acT je ypeleHa je moceOHUM 3aKOHMMa WIIH je UMIUIEMEHTHpaHa y rmocrojehe
3aKkoHe. Y MHOTHUM YpOaHuUM MOJAPYYjHMa, MOKA3allo ce Jia TpeJICTaBba Haje(EeKTUBHHjH HAYUH
npoBoljerma NpOCTOpHUX M YOPaHUCTHYKKX IUIAHOBA, KOjU HE MOKa3yje HeraTuBHe cTpane. MehyTum,
MOCTOjH OTIIOp TIpeMa OBAaKBOM HauMHy ypehema ypOaHor 3emsbHIITa, IITO YTHYE U HA HeMoryhHOCT
npuMjeHe y mpakcu. Tema paja je yTBphuBame onTHMAIHOT Mojiena ypbaHe Komacaije 3a ypbaHa
noapydja y PenmyOnmuu Cprickoj, kao 1 MOryhHOCTH H-eHE IPUM]EHE.

Kibyune pujeun: ypdaHa komacaiyja, KoMacauoHa Maca, pocTopHO ypeheme

POSSIBILITIES OF APPLICATION OF URBAN CONSOLIDATION IN REPUBLIC
OF SRPSKA

Puri¢ Mladen’, Vasiljevié Slavko?, Vasi¢ Dejan’

! Republic Administration for Geodetic and Property Affairs of the Republic of Srpska djomla.dj@gmail.com
“University of Banja Luka, Faculty of Architecture, Civil Engineering and Geodesy,

Abstract: Rapid urbanization poses new challenges in the field of land management. If not
accompanied by appropriate mechanisms, can cause big problems. Urban Land Consolidation as a
model of spatial planning is present in a number of countries, with variations of the model application.
In all cases, urban consolidation has adequate legal basis, that this area is regulated by special laws or
implemented in existing laws. In many urban areas, appears to be a most effective way of
implementation of spatial and urban plans, which do not show the negative side. However, there is
resistance to this kind of planning urban land, which affects the inability to implement in practice. The
theme of the work is to determine the optimal model of urban land consolidation for urban areas in the
Republic of Serbian, as well as the possibilities of its application.

Key words: urban land consolidation, land consolidation mass, planning
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OPUJEHTAIIMJA ITIO/bOZALIITUTHUX ITYMCKHUX ITIOJACEBA Y IOCTVYIIKY
YPEBEIbLA 3EM/bUIIHE TEPUTOPUJE KOMACALIMJOM

‘Bypuh Maanen', Bacubesuh Ciiasko’, Bacuh /lejan

! PenyGmimuka ynpasa 3a reofieTcke ¥ IMOBHHCKO-TIpaBe mociiose bama Jlyka,
Pemy6nuka Cpricka, djomla.dj@gmail.com
ZYHI/IBep3I/ITeT y bamoj JIymu, Apxutekroncko-rpaleBuHcko-reonercku paxynrer bawa Jlyka,
Pemy6nuka Cpricka,

Caxerak: Komacanuja mpescraB/ba KOMIUIEKC IPOCTOPHO-TUTAHCKHX, MPAaBHHUX, OPTaHU3ALMOHHX,
eKOHOMCKHX M TEXHHYKHX Mjepa Koje ApkaBa CIPOBOAM Y LMJbY MHOOOJbIIAba HPHPOIHUX,
MPUBPETHUX M EKOJIONIKMX YCJIOBa JKMBOTA WM pafa Ha 3eMJBUINHOj (pypajiHOj) TEpUTOPHjH,
yKbydyjyh W OOHOBY ceockux Hacesba. [Iporpamom Komacanuje mpeaBuha ce TMOIU3AE
MOJHO3AMTUTHAX ITYMCKHX TI0jaceBa Y IMJbY CMamEha IITETHOT YTHIIaja BjeTPOBa, OJHOCHO T0jaBe
eoncke eposuje. Ha oBaj HaumH, cMamyjy ce Op3nHE BjeTpa y MPHU3EMHHUM CII0jeBIMa UM oMoryhaBajy
ce 0OJbM YCJIOBHM Pa3Boja 3a MOJHONPHUBPEIHE KYIType. Y NPU3EMHUM CIIOjeBHUMa Ba3ayxa, Op3uvHE
BjeTpa cy Hauemhe y unTepBany 4-8 m/s, a pujerko npenase op3uny 12-15 m/s. V pany je noceban
aKIIeHAT CTaBJhEH Ha OPHjEHATIH]Y W pa3MjellTaj MOoJb03AMTUTHIX TojaceBa. [Ipukasann KmMaTcku
U ctanuliHU (pakTopu ogHOCe ce Ha moxapyyje [locaBuHe, okonuHa onmutHHe bpon, koja moronyje 3a
peanuzaiujy Komacaiyja.

KibyuHe pujeun: eojcka epos3uja, MOJpO3AMTHTHH IIIYMCKH I10jac, py»a BjeTpoBa

ORIENTATION OF SHELTERBELTS IN THE PROCESS OF LAND
CONSOLIDATION

Puri¢ Mladen', Vasiljevi¢ Slavko®, Vasié¢ Dejan’

! Republic Administration for Geodetic and Property Affairs of the Republic of Srpska djomla.dj@gmail.com
2University of Banja Luka, Faculty of Architecture, Civil Engineering and Geodesy,

Abstract: Land consolidation is a complex spatial planning, legal, organizational, economic and
technical measures implemented by the state in order to improve the natural, economic and
environmental conditions of life and work on the land (rural) territory, including the reconstruction of
rural settlements. Land consolidation program envisaged raising shelterbelts in order to reduce the
harmful effects of the wind, or the appearance of wind erosion. In this way, reducing the wind speed
in the lower layer and enable better conditions for the development of agricultural crops. The surface
air, wind speeds are most often in the range of 4-8 m/s, and rarely exceed the speed of 12-15 m/s. The
paper has a special emphasis on the orientation and distribution of shelterbelts. The present climate
and habitat factors related to the area of Posavina, Munipacility of Brod, which favors the
implementation of land consolidation.

Key words: wind erosion, shelterbelts, wind rose
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IMPOCTOPHO IVTAHUPAIBE KAO MJEPA OJIBPAHE O/] IOIIJIABA: IPUMJEP
XOJAHIAHUJE

Mapuo Mununuesnh', Mapjan Mapjanosuh’, {yman Mujomesuh

'MSc in Geo-information science and Earth observation
“MSc student in European Spatial Planning and Regional Development, Swedish School of Planning, Blekinge
Institute of Technology. email: strajder91@hotmail.com

Caskerak: [lomnaBe cy Hajuemthe o CBMX MPUPOAHUX HEMOTO/a M CBE Cy ydyecTalHje, HAPOUHUTO y
mocbenmpux 20 rogmHa. OrpaHWYeHH KalaluTeTH HWHPPacTpyKType 3a onadpaHy oj TOIUIaBa,
OCMHIIUBEHH Ha OCHOBY IpOIjeHa MOIUIaBHUX Tajlaca, 4ecTo HUCy y MoryhHoctm ma 3aycraBe
eKcTpeMHe momuaBe. M3 Tor pasznora, moTpeOHO je HMHTETpHCATH CTPYKTYpHE W HECTPYKTypHE
eJIEMEHTE CUCTEeMa 3a 00paHy o]l morJiaBa. HTerprucaHo yrpaBibamke MOoIuIaBaMa je PelaTUBHO HOB
KOHLIETIT U MPE/ICTaBJba ANO IIMPETr KOHIETITa HHTETPHCAHOT yIpaBJbamka BOJaMa, Te MMoapa3yMHjeBa
MPOAKTUBAH MPUCTYM U Mpejia3 ca MOKyIIaja Ja ce KOHTPOJIUINY MMOCIJheIHIE OIUIaBa Ha YIPaBJbarhe
nmoriaBaMa. HecTpykTypHe Mjepe WHTErpHCAaHOr yIpaBjbamka TMoIUIaBaMa IOAPa3yMH]jeBajy
WHTETpalNjy W YKJbyYHMBamke CBHX OAroBapajyhmx akropa u pecypca, TMOMYT MPOCTOPHOT
IUIAaHMpPaba, 30HUPamka, IUIaHUpama HaMjeHe 3eMJBHINTA, yIpaBibaka BOJAMa, 3AINTHTE >KUBOTHE
CpeAMHe, pa3Boja KamaluTeTa U CIIOCOOHOCTH 3ajelHHUIIe M MHCTHTYIUja 3a 00pOy MpOTHB TOIUIABA,
yCIIOCTaBJbakbe M OJlp)KaBamke CHCTEMa 3a paHO YIo30paBalkbe M pearoBame y BaHPEAHUM
CUTYyaIfjama.

OBaj HayuHu paj je GOKycHpaH Ha MPOCTOPHO IJIAHUPAKE KA0 HECTPYKTYPHY Mjepy MHTETPHCAHOT
yhpaBjbaka IMoIUIaBama. VHTerpanuja yrpapjbama IOMJIaBaMa y MPOCTOPHO IUIAHUPAE je O
BEJIMKOT 3Ha4aja 3a CMamkeHhe PU3HKa O OIUIaBa U YIpaBibamke Mocbeaunama nomiasa. [lnanupame
HaMjeHe 3eMJBHINTA, Kao jeIHa O] Mjepa INPOCTOPHOT IUIaHWpama, IPEACTaBJba PEryaTOpHU
MeXaHW3aM KOji MOXe Jia TOMHUPH pa3jIMYiTe W YeCTO CYNPOTCTaBJbEHE HWHTEpece Yy MpOCTOpY.
XonaHauja je BjepoBaTHO HajOOJbU MPHMjEp MHTETpHUCAha MPOCTOPHOT TUIAHUpPAmka U YIIPaBJhamkha
NoTUIaBaMa, Ia je oBaj paj nocseheH HCKyCTBHMA U CHCTEMY OBE 3eMJbC.

KibyuHe pujeun: npocTOpHO MJIaHUPamk-e, 0JI0paHa o1 moriaBa, XolaHamja

SPATIAL PLANNING AS A FLOOD MANAGEMENT MEASURE: THE DUTCH
EXAMPLE

Mario Mili¢evi¢', Marjan Marjanovi¢’, Du$an MiloSevi¢

IMSc student in European Spatial Planning and Regional Development, Swedish School of Planning, Blekinge
Institute of Technology. email: strajder91@hotmail.com
2MSc in Geo-information science and Earth observation

Abstract: Floods are the most frequently occurring of all natural disasters and their number is
increasing, particularly in the last 20 years. Limited capacities of flood control infrastructure,
designed for predictable flood events, may not be able to prevent extreme flood events. Therefore,
there is a need for integration of both structural and non-structural elements in flood defence systems.
Integrated Food Management is relatively new concept and a part of wider Integrated Water
Management concept, and a presents proactive approach and shift from flood control to flood
management. Non-structural measures in Integrated Flood Management include integration and
inclusion of all relevant factors and resources such as spatial planning, land zoning and land use
planning, water and environmental issues and policies, building capacities and capabilities of
communities and institutions for coping with flood, in addition to establishing, maintaining and
developing systems of early warnings and emergency preparedness and disaster recovery.

This research is focused on spatial planning as non-structural measure in Integrated Flood
Management. Integration of flood management into spatial planning is of a great importance in
minimizing the risk and managing the impacts of flooding. Land-use planning, as a measure of spatial
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planning, provides a policy and regulatory mechanism which can integrate diverse and often
conflicting objectives. The Netherlands is probably the best example of integration of Spatial
Planning and Flood Management and this research investigates how this integration is done.

Key words: Spatial Planning, Flood Management, the Netherlands

PROSTORNI KAPACITET OSNOVNIH SKOLA KAO POTENCIJAL LOKALNOG
RAZVOJA MAKROREGIONALNIH CENTARA CENTRALNE SRBIJE

Vesna Mileti¢ Stepanovié, Ljubica Rajkovié

Univerzitet u Beogradu, Geografski fakultet, Studentski trg 3/111, 11 000 Beograd,
Srbija, vmiletic@f.bg.ac.rs

Sazetak: Cilj rada je socioloska analiza prostora osnovnih Skola kao indikatora lokalnog razvoja.
Distribucija prostornog kapaciteta osnovnih $kola nije socio-prostorno neutralna kategorija, pri ¢emu
je osnovnu nejednakost proizvodi urbocentrican model organizacije osnovnih $kola. U procesu
globalizacije, drustva poluperiferije, u koje spada i Srbija, pokazuju zavisnost od zemalja centra
multinacionalnog kapitala i pokazuju specifi¢énu promenu — razvoj nerazvijenosti, koja ima uticaj i na
proizvodnju prostora.
Rad polazi od pretpostavke da je prostorni kapacitet osnovnih Skola u makroregionalnim centrima
centralne Srbije Cinilac teritorijalne kohezije i kao takav faktor socijalnog razvoja, socijalne i
teritorijalne kohezije i uravnotezenog razvoja.
Eksplorativni ciljevi istrazivanja su sledeéi:

1. definisanje prostornih kapaciteta osnovnih $kola kao socijalnog problema;

2. razjasnjavanje 1 definisanje karakteristika prostornog kapaciteta osnovnih S$kola kao

teritorijalnog kapitala;

3. sticanje u uvida u neispitani problem nedovoljnosti prostornih kapaciteta osnonvh skola;

4. postizanje boljeg razumevanja problema prostora osnovnih skola.
Eksplikativni ciljevi istraZivanja su utvrditi:

1. dalisuiukojoj meri prostorni kapaciteti osnovnih $kola uskladeni sa propisanim normama;

2. razlike u prostornim kapacitetima prema tipu naselja;

3. 3.strukturu osnovnih $kola prema prostornim kapacitetima.
Prakti¢ni ciljevi:

1. iniciranje proucavanja prostornog kapaciteta osnovnih skola;

2. podizanje drustvene svesti o znaCaju proucavanja prostornih kapaciteta osnonivh $kola kao

faktora socijalnog razvoja.

Uzorak ¢ine osnonvne $kole makrogerionalnih centara centralne Srbije — Nisa, Kragujevca i Uzica.
Izvor podataka: Strategije i planovi razvoja
Kljuéne reci centralna Srbija, makro regionalni centri, socijalni razvoj, osnovne skole

SPACE CAPACITY OF PRIMARY SCHOOLS AS APOTENTIAL FOR LOCAL
DEVELOPMENT OF MACRO REGIONAL CENTERS IN CENTRAL SERBIA

Vesna Mileti¢ Stepanovié, Ljubica Rajkovié
University of Belgrade Faculty of Geography, Belgrade, Serbia, vmiletic@f.bg.ac.rs
Abstract: The aim of the work is a sociological analysis of the space capacity of primary schools as
an indicator of local development. Spatial distribution of capacity in primary schools is not a socio-

spatial and neutral category because the basic inequality comes from the urban-centric organizational
model of the primary schools organizations. In the process of globalization, the semi-peripheral
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societies, in which Serbia also belongs, show dependence on the countries of multinational capital and
show specific change - development of the underdeveloped regions, which has an impact on the
production of space.
The paper relies on the assumption that the space capacity of the primary schools of macro regional
centers in central Serbia acts as a factor of territorial cohesion and, as such, a factor of social
development, social and territorial cohesion and balanced development.
Research exploratory objectives are as follows:
1. definition of space capacity of primary schools as a social problem;
2. clarifying and defining characteristic of our space capacity of primary schools as the
territorial capital;
3. gaining insight into the still unexplored problem of insufficiency of space capacity of primary
schools;
4. achieving a better understanding of the problem of space capacity of primary schools.
Research explanatory objectives were to determine:
1. whether and to what extent space capacities of primary schools comply with the prescribed
norms;
2. differences in space capacities by type of settlement;
3. the structure of primary schools according to space capacity.
Practical objectives:
1. initiate the study of space capacity of primary schools;
2. raising social awareness about the importance of studying space capacity of primary schools
as a factor of social development.
The sample consists of primary schools of macro regional centresin central Serbia-Nis, Kragujevac,
Uzice. Data source: Strategy and Development Plans.
Key words: central Serbia, macro regional centers, social development, primary schools
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CABPEMEHA UCTPA’KUBAIBA Y MATEMATHUIIU U PAYYHAPCTBY,

CABPEMEHA UCTPAYXKUBAIBA Y OPU3UIIN

POLUPROVODNICKI FENOMENI I NOVI MATERIJALI

Mirjana V. Siljegovi¢', Svetlana R. Lukié Petrovi¢', Tamara B. Iveti¢', Kristina O. Cajko’,
Dragoslav M. Petrovi¢!, Andrej S. Tverjanovié

'Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Departman za fiziku, Trg Dositeja Obradovica 4,
21000 Novi Sad, Srbija, kontakt E-mail: mirjana.siljegovi¢@df.uns.ac.rs
“Univerzitet u Sankt Petersburgu, Departman za lasersku hemiju i nauku o laserskim materijalima

SazZetak: U radu su prikazani rezultati ispitivanja uticaja strukture i nehomogenosti na neke elektri¢ne
fenomene kod halkogenidnih stakala i kompozitne nanokeramike.

Halkogenidna stakla sa $irokim intervalom specifi¢ne provodljivosti od 102 do 10 Q" cm™ i
energetskim gepom od 0.8 do 3.5 eV odlikuju poluprovodnicka svojstva. Preimuéstvo ovih materijala
ogleda se i u Cinjenici da se variranjem sastava i uslova tehnoloskog procesa mogu dobijati sastavi
unapred definisanih karakteristika. U poslednje vreme posebno su aktuelne moguénosti vezane za
nelinearnost u ponaSanju otpora u funkciji elektricnog napona. To omogucuje aplikaciju ovih
materijala u uredajima za zapis i Cuvanje informacija preko fenomena switching efekta.

Tako je u slozenom sistemu sastava opste formule Cu,(AsSe;slo2)i00x iSpitivanjem volt-
amper karakteristike balk uzoraka u temperaturnom intervalu 303-373 K utvrdena nelinearnost
elektricne otpornosti na viSim temperaturama. Napon praga zavisi od debljine materijala i
eksponencijalno se menja sa temperaturom.

Na mehanizme provodenja preko energetskog gepa, nastalog usled niske pokretljivosti
nosilaca naelektrisanja, kao i na dielektricne gubitke, Cesto mogu da uticu i efekti vezani za
meduslojnu polarizaciju. Ovo je posebno zapazeno pri elektri¢noj karakterizaciji Zn,SnO4-SnO,
kompozitne keramike dobijene metodom sinterovanja u prisustvu te¢ne faze (Bi»Os). Modelovanje
eksperimentalno dobijenih impedansnih dijagrama sa odgovaraju¢im ekvivalentnim elektricnim
kolima omoguéilo je razdvajanje i procenu doprinosa transportnih procesa zrna i granica zrna
dobijene kompozitne keramike.

SEMICONDUCTING PHENOMENA AND NEW MATERIALS

Mirjana V. Siljegovi¢', Svetlana R. Lukié¢ Petrovi¢', Tamara B. Iveti¢', Kristina O. Cajko’,
Dragoslav M. Petrovi¢', Andrej S. Tverjanovié®

YUniversity of Novi Sad, Faculty of Sciences, Department of physics, Trg Dositeja Obradoviéa 4, 21000 Novi
Sad, Serbia, contact e-mail: mirjana.siljegovi¢@df.uns.ac.rs
“University of Saint Petersburg, Department of laser chemistry and laser material science

Apstrakt: In this paper we present the research results on the influence of structure and
inhomogeneity on some electrical phenomena in chalcogenide glasses and composite nanoceramics.
Chalcogenide glasses with a wide range of the specific conductivity (10° to 10 W™ cm™) and

energy gap (0.8 to 3.5 eV) are characterized by semiconductor properties. The advantage of these
materials is the fact that by varying the compositions and conditions of the synthesis process one can
get the compounds with predefined characteristics. Lately, the non-linearity in the behavior of the
resistance as a function of the electric voltage is of particular interest. This allows the application of
these materials in devices for recording and information storage by the switching effect phenomenon.

Thus, in a complex chalcogenide system such as Cuy(AsSeilo2)100x €Xamination of the volt-
ampere characteristic of the bulk samples in the temperature range of 303-373 K showed the
nonlinearity of the electrical resistance at higher temperatures. Threshold voltage depends on the
thickness of material and varies exponentially with the temperature.
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Transport mechanisms across the energy gap, caused by low mobility of charge carriers, as well as
the dielectric losses, can often be affected by the effects related to the interfacial polarization. This is
particularly noted in the electrical characterization of Zn,SnO,-SnO, composite ceramics obtained by
method of sintering in the presence of the liquid phase (Bi,O3). Modeling of experimentally obtained
impedance diagrams with the corresponding equivalent electrical circuits enables the separation and
estimation of contributions from grains and grains boundaries unto the transport processes in the
obtained composite ceramics.

XAMMWJITOHOBE HIETIBE HA ®PAKTAJIHUM PEHIETKAMA: IIPUKA3

Jlymanka Jlexnh', Cynunna Ene3osnh-Xaunh 2

! Vausepsurer y Bamoj Jlyrm, [Ipupoamo-mMatematiaky daxyirer, Mnazena Crojanosuha 2
78000 Bama Jlyka, bocHa u Xeprerosuna, dusamar@netscape.net
2yuusepsuter y Beorpany, ®usuuku paxynrer, Cryaentckn pr 12, 11000 Beorpax, Cp6uja, suki@ff.bg.ac.rs

Casxkerak: Y pagy cMO Jaiy TperJie]] HalluX JA0CaJallhiX UCTPaXKHBama MpodiieMa mpedpojaBama
XaMUITOHOBUX UIETHM Ha (QpaKTalHUM pelleTkama. Mcrakam cMo KOpUINTEHH METOA Ha
MPUKIIAJHOM TpUM]jepy, PE3EHTOBAIN pe3yaTare Koje CMO JOOWIM 32 aCHMIITOTCKE OocoOnHE Opoja
XaMUJITOHOBUX IIETHH U YIIOPEAWIN HX ca pe3yJTaTUMa J00HjeHIM Ha peryJapHuM (TpaHCIIAIMOHO
WHBapHjaHTHUM) pelIeTKama.

Kibyune pujeun: XaMuITOHOBE MIETHE, (PaKTaId, ACHMITOTCKE OCOOUHE

HAMILTONIAN WALKS ON FRACTAL LATTICES: AN OVERVIEW

v o7l we o7 wver 2
Dusanka Lekic¢ ', Suncica Elezovi¢-Hadzi¢

! University of Banja Luka, Faculty of Science, Department of Physics, Mladena Stojanoviéa 2,
78000 Banja Luka, Bosnia and Herzegovina, dusamar@netscape.net
2University of Belgrade, Faculty of Physics, Studentski trg 12, 11000 Belgrade, Serbia, suki@ff.bg.ac.rs

Abstract: In this article we give an overview of our previous work on the problem of enumeration of
Hamiltonian walks (HWSs) on fractal lattices. We outlined a method on a suitable example, presented
our results for the asymptotic properties of the number of HWSs, and compared them with the results
obtained on the regular (translationally invariant) lattices.

Key words: Hamiltonian walks, fractals, asymptotic properties

KOEGZISTENCIJA RASTUCIH, NERASTUCIH | KRISTALA KOJI SE
RASTVARAJU U ZASICENIM VODENIM RASTVORIMA

Dragana Malivuk Gak’, Mi¢o Mitrovi¢?, Branislava Misailovié?, Andrijana Zekié?,
Biljana Radia’

YUniverzitet u Banjoj Luci, Prirodno-matematicki fakultet, Mladena Stojanoviéa 2,
78000 Banja Luka, Bosna i Hercegovina
Univerzitet u Beogradu, Fizicki fakultet, Studentski trg 12, 11001 Beograd, Srbija

SazZetak: Pod istim spoljasnjima makroskopskim uslovima (relativno presicenje, temperatura i

hidrodinamika rastvora) kristali iste supstancije rastu razli¢itim brzinama. Ova pojava poznata je pod
nazivom disperzija brzina rasta kristala. Poznavanje disperzije brzina rasta je od velikog znacaja
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obzirom da njena priroda i opseg mogu da daju informacije 0 mehanizmima rasta kristala, a njena
kontrola ima prakti¢an znacaj u procesima industrijske kristalizacije. Posebnu kategoriju predstavljaju
kristali koji uopste ne rastu u presicenim rastvorima, ili ne rastu neke od njihovih pljosni.
Eksperimentalno je potvrdeno postojanje kristala koji se rastvaraju u presi¢enim rastvorima. Aktuelne
teorije rasta kristala predvidaju mogucnost postojanja nerastucih kristala pod odredenim, veoma
specificnim uslovima, dok postojanje kristala koji se rastvaraju ne predvida nijedna. Rezultati nasih
eksperimenata potvrduju koegzistenciju rastucih, nerastucih i kristala koji se rastvaraju pod istim
uslovima rasta, $to zahteva dalji razvoj postojecih teorija. U radu su diskutovani moguéi uzroci
uocene pojave.

Kljuéne rijeci: disperzija brzina rasta, natrijum hlorat, teorije rasta kristala

COEXISTENCE OF GROWING, NON-GROWING AND DISSOLVING CRYSTALS
IN SUPERSATURATED AQUEOUS SOLUTIONS

Dragana Malivuk Gak®, Mi¢o Mitrovi¢’, Branislava Misailovi¢’, Andrijana Zeki¢?,
Biljana Radia’

University of Banja Luka,Faculty of Science, Mladena Stojanovi¢a 2, 78000 Banja Luka,
Bosnia and Herzegovina
“University of Belgrade, Faculty of Physics, P.O. Box 44, 11001 Belgrade, Serbia

Apstrakt: Under the same macroscopic external conditions (relative supersaturation, temperature and
hydrodynamics of solution), different crystals of the same material grow at different rates. This
phenomenon is known as growth rate dispersion. Understanding the growth rate dispersion is very
important, because its nature and range may give information about crystal growth mechanisms, and
its control has significance in industrial crystallization processes. Non-growing crystals and crystals
with non-growing faces in supersaturated solutions represent particular group. Current theories of
crystal growth predict possibility of existence of non-growing crystals under specific growth
conditions, while existence of crystals which dissolve does not predict any of them. Our experimental
results confirm coexistence of growing, non-growing and dissolving crystals under the same growth
conditions which demand further development of current theories. In this paper the possible causes of
occurred phenomenon are discussed.

Key words: growth rate dispersion, sodium chlorate, crystal growth theories

INPEABUBAIBE OCIHIUJIATOPHOI' KPETAIbA PAYUYHAILEM
KOMIIVIEKCHOCTH

Josana Rynaym, 3opan Pajusinh

Yuusepsuter y bam0j JIyuu, [Ipupoano-maremaruuku hakyiarer, Maagena Crojanosuha 2,
78000 bama JIyka, bocHa u Xeprieropuaa

Caxerak: Pauynamo komriekcHoct CMP KpaTKux BpEeMEHCKMX HH30Ba, Je(UHUCAHY IMOMOhy
nepMyTanuje U JuHeapHe KoMmOuHanuje. He mo3HaBajyhu mpaBuia Koja TeHEpUIly BPEMEHCKH HU3,
npensuhaMo ocruiandje dectuile nocmarpajyhu Cmp kao (GYHKIHjY MOCIBEIIEr  eIeMEHTa
BpeMeHcKor Hu3a. [IpaBa BpHWjeHOCT TOT eJeMeHTa ojarosapa omrpoM MuHuMymy Cmp. TIpennoct
MPEUIOKEHOT METO/Ia je Op3rHa padyHamba.
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FORECASTING THE OSCILLATORY MOTION BY COMPUTING OF
COMPLEXITY

Jovana Culum, Zoran Rajili¢

University of Banja Luka, Faculty of Science, Mladena Stojanovi¢a 2, 78000 Banja Luka,
Bosnia and Herzegovina

Apstrakt: We compute complexity Cmp of short time series, defined using permutation and linear
combination. We forecast oscillations of a particle, without knowledge about the rules producing time
series, considering Cmp as a function of the time series final point. True value of this point
corresponds to the sharp minimum of Cmp. Fast computing is an advantage of the proposed method.

REVERZIBILNOST EKSTREMNIH RELACIJSKIH STRUKTURA

Milo$ S. Kurili¢, Nenad Moraca

Departman za matematiku i informatiku, Prirodno-matematicki fakultet, Univerzitet u Novom Sadu,
Trg Dositeja Obradovi¢a 4, 21000 Novi Sad, Srbija. milos@dmi.uns.ac.rs,
nenad.moraca@dmi.uns.ac.rs

Sazetak: Za relacijsku strukturu X reéi ¢emo da je reverzibilna akko je svaki bijektivni
homomorfizam iz X na X automorfizam. Linearna uredjenja su tipi¢ni primeri takvih struktura.
Jedan nacin da detektujemo nove reverzibilne strukture datog relacijskog jezika L je da uo¢imo kako
maksimalni ili minimalni elementi skupova interpretacija invarijantnih u odnosu na izomorfizam
datog jezika L na fiksnom domenu X, odredjuju reverzibilne strukture. U ovom radu izolovali smo
odredene sintakticke uslove koji obezbeduju da konzistentna Loow -teorija definise klasu interpretacija
koja ima ekstremne elemente na fiksnom domenu, i detektovali smo nekoliko klasa reverzibilnih
struktura. Izmedu ostalog, okarakterisali smo reverzibilne prebrojive ultrahomogene grafove.

REVERSIBILITY OF EXTREME RELATIONAL STRUCTURES

Milos S. Kurili¢, Nenad Morata

Department of Mathematics and Informatics, Faculty of Sciences, University of Novi Sad, Trg Dositeja
Obradovita 4, 21000 Novi Sad, Serbia. milos@dmi.uns.ac.rs, nenad.moraca@dmi.uns.ac.rs

Apstract: A relational structure X is called reversible iff each bijective homomorphism from X
onto X is an automorphism, and linear orders are prototypical examples of such structures. One
way to detect new reversible structures of a given relational language L is to notice that the
maximal or minimal elements of isomorphism invariant sets of interpretations of the language L
on a fixed domain X determine reversible structures. We isolate certain syntactical conditions
providing that a consistent L, -theory defines a class of interpretations having extreme elements
on a fixed domain and detect several classes of reversible structures. In particular, we characterize
the reversible countable ultrahomogeneous graphs.
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