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5.2.a Ksura npenmMera - CTYIHjCKH IPOTPaM JPYTOT HUBOA CTY/Hja, MacTep aKaJeMCKe CTyIrje
MornekymnapHa Ouomnoruja u Gpu3HoIoTHja

Vxa Hay4Ha,
Tudpa Hasus yMeTHiia Cem. I JOH Ocranu Jac. ECIIb
OHOCHO CTpy4Ha
obmact
OBABE3HU IIPEAMETH
EKCIIEpUMEHTAIIHY MOJICH U dusmosoruja u
1. MB®201 | merone y MOJIEKYJIApHO] MOJIEKYyJIapHa 1 1 2 4
OHonoruju U HU3NOIOTHII ouosoruja
2. | Mb®202 e Craructuka 1 2 0 0 4
OMOCTaTHCTHKE
dusnonoruja u
3. MB®203 | MonekynapHa OMOJIOrHja MOJIEKYyJIapHa 1 3 2 0 6
ouosoruja
4. | MB@20s [EEEEEEREINETNEES S:;:I?;;ar;ﬁ ! 1 3 2 0 6
s OHoJIorHja
5. MB®218 | Cryanjcku HCTpaKUBAYKH DAl 0 0 0 5
6. | Mb®219 | Crpyuna mpakca 0 0 6 3
7. | Mb®220 | 3aBpuiau pag 0 0 3 10
N3BOPHU NPEJMETH
1. | MB®205 YBoa y Hay4YHO-UCTpaXKUBAYKH | MeTogooruja 1 2 0 0 5
paxn HAy4YHOT paja
MognekynapHa OHosIoTHja U
2. | MBb®206 | dusmonoruja Muxkpobuonoruja 1 2 0 0 5
MHKpOOpraHu3aMa
dusnonoruja u
3 | MB®207 MOJ‘IGKVJ-'IaDHa ouosoruja u MOJIeKyTapHa 1 2 0 0 5
€KoJIoTHja OusbaKa ouosoruja
boranuka
Mexanm3mu henunjcke Pusnonornja
4. | Mb®208 - MOJIEKyJIapHa 1 2 0 0 5
CHUTHAIN3AIH]e .
Guosoruja
5. | MB®209 | buomnouiky akTUBHE CYIICTaHIIE Mukozornja 1 2 0 0 5
boranuka
6. | Mb®210 | XymaHa reHeTHKa I'enernka 2 2 0 0 6
Omsnonoruja u
7. | MB®211 | MonekyrapHa IMHOOHOJIOTHja | MOJIEKyJIapHa 2 2 0 0 6
OuoJIorHja
Yiiora eH3uMa y MoJIeKyJIapHO-
8. | Mb®212 | GuonomkuM 1 HU3HOTOIIKAM Broxemuja 2 2 0 0 6
[polecuma
Omsnonoruja u
9. | ME®213 Merone MOIIeKyTapHe MoIeKy TapHa 2 2 0 0 6
OMOJIOTH]€ Y 300JI0THjH 6uororuja
3oosoruja
Muxkpo6uosnoruja
10. | MB®214 | Bupyconoruja LI 2 2 0 0 6
MOJIEKyJIapHa
Ouoormja
MounekynapHa 0uoJioruja u G L
11. | Mb®215 - . MOJIEKyJIapHa 2 2 0 0 6
(usuonoruja Mmarnyeux henuja .
6uosoruja
Mouekynapta 6uonoruja Pusnoioruja i
12. | Mbd216 . MOJIEKYJIapHa 2 2 0 0 6
Kafepa Ouoormja
13. | MB®217 LD M e TOACK) AT HMETONC Y [eHerrka 2 2 0 0 6
[CHETHYKO] TOKCHKOJIOTH]H
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Cryaujcku nporpam: Macrtep akageMcke ctyauje MoJiekynapHa 0uosioruja u ¢pu3noJioruja

Ha3zus npeamera: Mb®201 ExciepuMeHTATHU MOJeJIM U METO/Ie Y MOJIEKYJIAPHOj GHOJIOTHjH H (PU3HOJIOTHjH

Hacrapaumu: Bpanka U. Ormanosuh, lanujenaa B. Tonoposuh

Craryc npeamera: O6asesan (O)

bpoj ECIIB: 4

Inss npeamera

VYno3HaBame CTylneHaTa ca OCHOBHMM IPHUHIMIMMAa EKCHEPHUMEHTAIHOT paja y MOJIEKYJIapHO-OHOJIOIIKHM
HCTPaXUBambUMa, Ka0 M ca OCHOBHHM MOJIeN CHCTeMHUMa (J1abopaTopujcKe KMBOTHEbE, IN Vitr0 Momemnu - mpuMapHe
hemujcke xyntype m hemmjcke mmauje). [Ipykame OCHOBHHX BEINITHHA Tajerma EKCIICPHMEHTAIHHX JKHBOTHIHA,
MaHUITyNIAIfje W Tpolecynpama helija W TKHBA, KA0 M pa3yMeBame YIoTpede eKCIIepHMEHTATHHX Mofena y
MOJIEKYJIApHO-OHOIOIIKUM U (PU3MOJIOIIKUM CTYAjaMa M IPOy4aBamky NMaTOJOUIKIX CTamka.

Hcxon npeamera

HaxkoHn peanm3oBaHNX HACTaBHUX aKTUBHOCTH M HCIIMTHHUX 00aBe3a cTyneHTH he Mohn 1a o0jacHe U MpuMeHe MeToIe
MaHUITyJIaIje OMOJIOMIKIM MaTepHjajioM y MOJIEKYJIapHO-OHOJOIIKAM HCTPaXKWBAamkMMa U Ja OBIIA/Iajy TEXHHKaMa
3a aHaNM3y CTPYKType, QYHKIHje U WHTEPaKIja MaKpOMOJIEKyla pa3nuauTux omocucrema. CTymeHTH he Ttakohe
OutH ocrocoOJbeHH 3a paj ca OHOJIOMIKUM MaTepHjalioM Y CTEPHIIHUM YCIOBHMA U J]a KOPUCTE €KCIEePUMEHTAIIHEe
MOZeNe y IU3ajHUpamy CTYHja Y MOJIEKYIapHO-0HOIOIKIM HCTPaXKUBAkBUMA.

Canp:kaj npenmera

Teopujcka mnacmasa: Jlu3ajHUpame EKCIEPUMEHTATHOr TpeTMaHa. [IpuHIMIN paga ca eKCHepUMEHTAIHHM
KMBOTHIbaMa U €THYKe Mpoleaype. Monesl opraHu3Mu y MOJIEKYJapHHM HCTpaxkuBamKMa (OakTepuje, KBacuu,
HeMaToje, OMJbKe, HHCEKTH, pude, cucapu); In Vitro excrepuMeHTaIHM MOJENU - NpuMapHe henujcke KyiaType u
henujcke nuHMje. AHMMaTHM MOJENH 3a HCIUTHBAIE MOJICKYJIAPHO-OMOJIOMIKMX M (H3HOJOMIKHX IIpoleca U
maTo(U3NONOMIKIX MexaHn3ama. [IpuHInmM m301anuje OHOJIOMKOT MaTepHjaa u3 OMpHIX TKUBa U henmja. Metoze
3a m3onanujy u kBaHtuukanujy nporenHa, JJHK n PHK u3 hemmjckux xynrypa u TkuBa. IMyHONOMmKE MeToze 3a
JeTeknrjy nporenHa y hemmju. Tpancdekmuja u TpaHcayknuja hemmjckux kynrypa. OCHOBHE TeXHHKE IMPHUIIpEMe
y30paKa 3a CBETJIOCHY U (IIyOpecleHTHY MHUKPOCKOIHjy. Merone 0ojema UTOIOMKNAX ¥ XHCTOJIOIIKUX TIpenapaTa
(MIMyHOXHCTOXEMHja, IMYHOIIUTOXEMH]ja, UMyHO(DIyopecteHiyja). I eHeTCKH HHKEHepUHT - KIOHHpame OMJbaka U
KHBOTHIHA, TEHETCKH MOAN(DUKOBAHH OPTaHU3MHU, TEPAIIEYTCKO KIIOHUPAbhE, €THYKA MTUTAbA.

Ipakmuuna nacmaea: T'ajeme eKClIEpUMEHTAIHUX )KUBOTHIA. M30nanuja oprana u TkuBa. Meroze mnporecyupama
TkuBa. dpakunoHucame y3opaka. [IpyHIMIM ¥ TPOTOKOJIM M3BOheHma CTEPUIIHOT pajia y J1abopaTopHju 3a KyJITypy
TkuBa. OnpxaBame henujcke auHUje. 3amMp3aBame U OAMp3aBame henujckux nuHuja. [Iponaranyja agxepeHTHHX U
wiytajyhux henujckux nuHHMja. YCIocCTaB/balkhbe MNPHUMapHE KylIType W HMopranusandja. bpojame henmja,
onpeljuBame xourentpanuje hemuja. Oapehusame Bujabmwinoctr henuja (trypan blue, acridine orange, MTT ecej).
Texnuke wuMyHOOOjema hemuja w BH3yenm3anuja. TeXHUKe H30JalMja W aHAW3e NPOTEHHA W HYKICHHCKUX
kucennHa. Merone oxapehuBama ¢aza hemujckor mmkimyca (mpoToyHa HUTOMETpHWja). Mertome 3a onpeluBame
€H3MMCKE aKTHBHOCTH.

Jlutepartypa

Byunauh M, TomopoBuh 3. (ypemnumm). ExcriepuMeHTanHe XUBOTHE¢ W ExcnepumeHnTtamHun mopenn. Dakynrer
BeTepuHapcKe MeauiuHae, MeaunuHckn dakynrer u @apmarneytcku dpakynter YHuBep3uTera y beorpamy. 2010.
Bypamesuh C, Lpujuh I', Bopheruh J. ExcnepumenTtanaa ¢pu3nonoruja ;KUBOTHA U Y0BeKa. bromomiku dakynrer,
VYuusepsuter y beorpany, beorpaxa. 2007.

Keith Wilson, John Walker. Principles and techniques of biochemistry and molecular biology. 7th edition.
Cambridge University Press. 2010.

Van Zupthen LFM, Baumans V, Beynen AC. Principles of Laboratory Animal Science. Revised Edition, Elsevier,
Amsterdam, 2001.

Bpoj yacoBa akTHBHe HAacTaBe | Teopujcka HacTtaBa: 1 | IIpakTHyHa HacTaBa: 4

MeTtoae u3Bolem-a HacTaBe
Teopujcka HacTaBa — ipeaaBama — Power Point mpesenrtanuje; [IpaktudHa HacTaBa ce peanusyje Kpo3
EKCIEPUMEHTAIHU pajl y JabopaTopHju.

Ouena 3Hama (MakcuMayHu 6poj nmoena 100)

IpeaucnutHe 06aBe3e IIOCHA 3aBpIIHYN HCIIUT IIOCHA
aKTUBHOCT y TOKY IIp€aBama 5 MUCMEHHU HCIIUT 60
IIPAaKTUYHA HacTaBa 5 YCMEHHU MCIUT 20
KOJIOKBH]YM-H 10



file:///E:/Tabela%209.1.%20MAS%20Biologija/Tabela%209.1.%20Branka%20Ognjanovic.doc

Cryaujcku nporpam: Macrtep akagemcke ctyauje MoJiekynapHaa 6uoJioruja u gusmnoJioruja

Haszus npeamera: MBb®202 OcnoBu 0noungopmMaTinke 1 0MOCTATHCTHKE

Hacrasuuk: Bopuc JI. ®ypryaa

Craryc npeameta: O6ase3an (O)

bpoj ECIIB: 4

YciaoB:

Inss npeamera

VYno3HaBame CTy/JeHaTa ca MaTeMaTHYKHM, CTaTHCTHYKUM M KOMI[jyTEPCKUM aJaTOM M TeXHHKama Koje CIIyke 3a
peliaBame pazIMYMTHX mpolieMa Yy MOJISKYJapHO] OWOJOTHjU. YIO3HaBame ca OHOMH(POPMATHIKHM
KOMITJyTEpPCKIM IpOrpaMuMa OTOPEHOT KOJa.

Hcxon npeamera
CryneHar je ococoOJbeH 3a CaMOCTAIHO KOpHITheme CTATHCTHYKAX M MHPOPMATHYKHX METOAa M anaTa KOju ce
KOpHCTE Y OHOMH(OPMATHITM, MOJICKYJIapHO] OMOJIOTHH U CPOTHUM 00JIaCTHUMA.

Capap:xaj npegmera

Teopujcka nacmasa: llta je onondopmaTtuka? KpaTak HCTOPHjCKH OCBPT Ha OMOMH(OPMATHKY W HEH pa3Boj.
bronomke 0aze mnomaraka. MaremaTtHuke M CcTaTuCTH4Ke Meroxe y OmomHpopmarmmu. Teopwja rpadosa.
BepoBartnoha. Ilpomena rpemxke. Cratuctuuku TectoBH. Kopemamuwja. YmopehuBame cekBeHIM. YmopehuBame
napoBa cekBeHuu. IIpeTpakuBame 0a3a mojaTaka 1Mo CIMYHOCTH. Monekyncku Qopmatu. Ynopehusame Buiie
CEKBEHIM HCTOBpeMeHo. Mouekyscka ¢uiorenetnka. OcHoBU ¢uioreHetuke. KoHcTpykimja (HIOreHeTcKuX
crabana. CtpykTrypHa Ouonnpopmatuka. YBoa y QSAR. Monekynicku AeCKpHUITOPH.

Ilpakmuuna nacmaea: Yno3naBamwe ca nporpamckum naketom CIICC, 6ecnmatHum naketom [ICIII. Yno3HaBame
ca mporpaMmckuM jesukoMm P. M3padyHaBame OCHOBHUX BEIMYMHA JECKPUITHBHE CTAaTHCTHKE. lIpolieHa rpernke
Mepema. CTaTHCTHYKO TECTHpame MPOCCYHHX BPETHOCTH CKyla mojaraka. CTaTUCTHYKO TECTHpame AUCIIEP3Hje
ckynoBa mojaraka. CTaTHCTHYKa TpOIEHA TIpyOHMX TIpemaka Mepema. JenHodaKkTopHa aHamM3a BapHjaHCH.
HcnutuBame ‘“HOpMAaTHOCTH’ CTAaTHCTHYKOT y3opka. Kopemamuja. Ymo3HaBame ca opmatuma QajmoBa Koju ce
Kopucte y OnomH(popMaTuiu. YnopehuBame HYKICHHCKHX M HENTHAHUX CEKBEHNIHW y3 momoh mporpama BLAST.
Pauyname Mosekynckux aeckpuntopa. [Ipumep npumene monekysickux aeckpuntopa y QSAR uctpaxkuBamy.

Jlutepartypa

®ypryna, b. Ckpunra u3 ononnpopmaruke, 2021.

Baukoruh J[. OcHoBu 6uocTaructuke ca nporpamuma y PASCAL-y, IIM®, Kparyjesaii, 1995.
I'yrman U. YBoa y xemujcky tepujy rpadora. [IM®, Kparyjesa, 2003.

Xiong J. Essential Bioinformatics. Cambridge Univ. Press, Cambridge, 2006.

Polanski A, Kimmel M. Bioinformatics. Springer, Berlin, 2007.

Bpoj yacoBa akTHBHe HacTaBe | Teopujcka HacTaBa: 2 | IIpakTnyHa HacTaBa: 2

MeTtoae usBolema HacTaBe
Teopujcka, HHTEpPAKTHBHA HACTABA, JUCKYCH]e, CEMUHAPH.

Onena 3Hamba (MakcuMajHu 6poj moena 100)

HoeHa
IMpeaucnutHe 006aBe3e 3aBpuIHM MCIUT MoeHa
AKTUBHOCT Y TOKY IIpeJiaBama 5 IIMCMEHU UCIIUT 50
MIPaKTHYHA HacTaBa 5 YCMEHH HCIIT 30

KOJIOKBHjyM-A |

CeMHUHAp-U 10




Crynujcku nporpam: Macrtep akagemcke ctyauje MoJiekyaapHa 6uoJioruja u gpusnoJioruja

Ha3zus npeavmera: Mb®203 MoJsekyiapHa 0noJioruja

HacraBuuk:Mujgom M. Matuh

Craryc npenmera:O6asesan (O)

bpoj ECIIB: 6

YcioB:

Inss npegmera

VYno3HaBame ca JAeTajbuMa CTPYKTYpHE OpraHu3aldje TeHOMa opraHusaMa. PacBeTipaBame Ipoleca
pexoMOMHANMje, penapalyje u peryiamije MPOTOKa TeHEeTHYKMX HWHpopMaluja, Kao M MeXaHHW3aMa perylaiuje
eKCIpecHje TeHa y MPOKAPUOTCKAM U eyKapHOTCKuM hemnmjama. OBlamaBamke OCHOBHMM METOJaMa 3a aHAIU3y U
MaHUMYJAN]y HYKJICHHCKIM KHCEIMHAMa H IPOTCHHUMA.

Hcxon npeamera

Hakon 3aBpmieTka Kypca cTymeHT OM Tpebamo ma yme ma o0jacHH OCHOBHE TIPOIece OJpKaBama M PEryialuje
MPOTOKAa TEHeTHYKMX HH(popmamuja y KuBUM cucreMuma. CrynmeHT Oum Tpebano Aa pasimuKyje HpUHIIHIIE
OpraHuW3aiyje TeéHoOMa M KOHTPOJIE TeHCKE EKCIIpPecHje KOJI MpOKapHoTa M €yKapHoTa, Ja ce Oocmocodm 3a
EKCIIEPUMEHTAIIHO aHAIN3Upahe HYKJICHHCKHX KHCEMHA U IpoTerHa. Takolje, 1a cTeKHe pasyMeBambe MexaHu3ama
n3BOpa BapujabMIIHOCTH XPOMATHHCKOT Marepujajia W Ja carjieia MOryhHOCTH NpUMEHE METOAa M IPHHIUIA
MOJIEKyJIapHe OMOJIOTHje y Pa3IMYUTHM OHOJIOIIKUM HCTPaXUBamkbUMa, Kao U y AWjarHOCTHLM U TepanujaMa. buhe
0CI0c00JbEH 33 YKJbYUHBAGE Y HAYYHOUCTPAKHBAYKH Pl

Canp:kaj npenmera

Teopujcka nacmasa. Mopen cucteMH y MoJeKylapHOj Ouosoruju. I'eHOM NpokapHoOTCKe M eyKapuoTcke henuje.
HuBon opranmsamuje XpomMaTHHCKOT Matepujana. KoBaseHTHe MonuduKanuje XHCTOHA, XHCTOHCKH KOI U
enureHernka. Mexaammu perukanuje JJHK xon mpokxapmora m eykapmota, JJHK mommmepase, perymamuja
perumukanmje. PekomOunanuje monekyna JTHK. Xomonoraa pekombunanuja. Pexkomounanuja JHK cnenmduana 3a
Mecto. PexkomOunanmja JITHK tpancmosumujom. Mexanusmu pemapanuja omrehennx monekyia JHK. Mexanmmu
TpaHCKPHIILHje U TpaHchanuje. TpaHcKpuNIoHn (akTopu U cTpykType Mosnekyna nPHK. Mexanmsmu perynanmje
cuHTe3e M obOpane mporewHa. llparmorm mporemHa. ITocTTpancmannone momudukammje mporenHa. Perymammja
eKCIIpecHje MPOKapHoOTCKUX reHa. Perynanuja ekcrpecuje eykapuoTCKUX reHa. MoJeKynapHO-0HOJIONIKEe METO/IE 32
ananuzy xpomosoma, JIHK, PHK u nporenna. Enurenomuka u ¢usnosnoruja rena. CexkBeHuupame Moinekyia JTHK.
Texnonoruja pekomounantae JJHK. Texnosoruje musbanor emuroBama renoma — TALEN, CRISPR/Cas9. THK
MapKepu U Marpame reHoma. buonnpopmariuka 1 KOMIapaTuBHa TeHOMHKA.

Ipaxkmuuna nacmasa: Kynrype xymaHux henmuja kao MoOJeN CHUCTEMH y MOJIEKyaJpHOj Ouonoruju. IlpuHuunu
m3onanje JTHK. Mertone wusomanuje mPHK. JJHK u mporeuncka esnektpodope3a. MOHOKIOHCKA aHTHTENA.
[paktnaao m3Boheme PCR merome. Metone anammse xpomo3oma. m3ajHupame npajmepa 3a PCR. OnpehuBame
ekcnpecrje n”PHK (RealTime PCR). HcnuTiBame eMUTreHETCKOT [eNIoBama JHraHalga - aHajlH3a METHJIAIOHOT
mpopmna cekseHmu JHK wu xucroma. SNP reHormmuszammja. Crpareruje TeHoMmckor wmammpama. DNK
cekBeHMpamwe. DNK yum.

W3pana ceMUHAapCKUX pagoBa.

Jlutepartypa

Caguh Ilasuhesuh [1, Matuh I'. Monekyiapua 6uonoruja 1, npyro uszname. NNK International, beorpaz. 2020.
Bpajymxosuh I'. Monekynapra 6uonoruja 2. CaBpeMena anMuHUCTpanyja, beorpan, 2012.

James D. Watson. Molecular Biology of the Gene, 6th Edition. Cold Spring Harbor Laboratory Press, 2007.

bpoj yacoBa akTHBHe HacTaBe | Teopujcka HacTaBa: 3 | I[IpakTnyna HacTaBa: 2

MeTtone n3Boljema HacTaBe: Teopujcka HacTaBa — npenaBama — Power Point npeseHTaiuje, cCeMHMHapCKH paioBH;
[TpakTryHa HacTaBa: JlabopaTopHjcke BexxOe, padyHapcKe CUMyJlanuje

Ounena 3Hama (MakcHMAJIHH Opoj nmoena 100)

IIpenucnuTtHe 06aBe3e oeHa 3aBpLIHN UCTIUT oeHa
aKTUBHOCT y TOKY IIp€aBama 5 MTMCMEHH/TIPAKTHYHH UCITUT 20
IIPaKTUYHA HacTaBa 5 YCMEHHU HCIT 50
KOJIOKBH]YM-H 10 |

CEeMHUHap-U 10




Crynujcxu nporpam: Macrtep akagemcke cryauje MoJjiekyaapHa 6uosioruja u ¢puszmnosioruja

Ha3zuBnpenmera: Mb®204 MoJekyaapHaa u heaujcka ¢puzuonoruja

HacraBuuk: Mujgom M. MaTuh

Crartyc npeameta: Ob6asesan (O)

BpojECIIb: 6

Yciaos:

IMuwbnpegmera

PacBerspaBame oznBHjarba (PU3MOJOIIKKX Ipolleca Ha MOJICKYJIApHOM IUIaHY, pasyMeBame NPUHLUIA (PHU3MOJIOMIKHUX
perynanmja, o Mehyhenujcke KOMyHHKAIHMje ¥ TKIBHE XOMEOCTa3e, 10 KOMIUIEKCHX CHTHATHUX HHTEPaKIlHja OPTaHCKHX|
CHCTeMa, Ka0 U pacBeTJhaBahe MOJIEKYJIAapHUX MeXaHu3aMa ojpe)eHuX naTopu3noJIONIKUX CTamka.

Hcxon mpeamera

Hakon 3aBpmieTka HacTaBe CTyAeHT OW Tpebayio Ja OBJana pa3yMeBameM OCHOBHHX MOJIEKYJIapHUX W hemnjckux
MeXaHM3MUMa (U3NOJOMIKMX Tporeca, kao mTo cy MmehyrkuBHa m melhyhenmmjcka KOMyHHKampja W perylamuja
HHTErpaldje CeH30pPHUX CTUMYJyca HapylleHe XOMeocTade M HEypOXyMOpaJHHUX OJroBOpa, Ja Ipero3Haje
MOJIEKYJIapHY OCHOBY NaTO(U3MOJIOIIKNX CTamka 1 J1a OBJIaa eKCIIEPUMEHTATHUM BeLITHHAMA aHAJIM3e TKUBa U henuja,
Jla CaMOCTaJTHO MHTEPIIPETHpA JIUTEpaTypHE U3BOPE, IIOCTAJha XUIIOTE3€ U YKJbYUH Y HCTPAKHUBAIHA.

Canp:kajnpeamera.

Teopujcka nacmasga: IlpuHnunu cucteMcke U henujcke xoMmeocrase. MexaHu3MHU perucrpanyje GU3HOIOMKIX CUTHATIA.
dusnonolke axanTamyje Ha CTPECHe CTUMYyJaHce. [IpHHIMOM HEYpOTPAaHCMHCHjE W CHHANTHYKE HHTErpauuje.
[Mpumepu HeypanHuX (HU3MOJIOMIKMX perynaiuja. HeypoeHIOKpHHa peryianuja U THIIOBU XyMOPATHHUX (PU3HOJIOIIKKX
MexaHu3ama. HeypoeHmokpuHa peryianuja CcTIpec-oArosopa. MoeKkymapHd MeXaHU3MH TPaHCMEMOPAaHCKOT H
BE3MKYJIAPHOI TpaHCHoOpTa. MolieKylapHH MexaHusMu Meljyhemujckor Tpancmopta. VHTtpahenujcku TpaHCOpPT H
CHTHAJIHA yiora opraHena. Perymanuja hemmjckor mukiryca u oapikaBame TKHBHE XoMeocrase. [lopemehaju hemmjckor
HUKIyca y naToQU3HONOMKNM cTambuMma. llutodusuonomke angantanuje Ha crpecope. CHTHAHM MEXaHH3MH
HHTEepMenujapHor Merabonau3Ma u OuoeHepreruke. Merabonmuku nopemehaju. Pefoke curHanusanyja ¥ OKCHAALMOHH
cTpec. Yiora pemokc XxoMeocras3e y HacTaHKy henmjckux omrehema u hemujckom crapemy. Ou3NoNIOruja OHOIOMIKUX|
pHUTMOBA.

Ipaxmuuna nacmasa: Beoicbe, [pyeu obauyu Hacmage, CeMUHApCcKu padosu, pauyHapcke cumyiayuje

Mexanusmu ¢usuonomkux perynaunvja. dusnoinonike Bapujadie U ceH3opHa perucrtpanuja. [Ipomaramuja TkuBa u
henuja y in vitro ycmosuma. [IpumMena MeToma MoJieKyaIpHe OHONOTHje Y HCTPaKUBAMMa (PU3HONIONIKKX mopemeliaja
(blotting, RT-PCR, cekBeHuupame). Metome gerekuuje (u3mIomkux curHanaux  monekynma (ELISA,
crniekTpodoTomeTpuja, Giyopumerpuja). OnpehuBme napamerapa €HEPreTCKOr W OKCHAALMOHO-aHTHOKCHIALHMOHOT
Metabonmm3ma. OnpehuBame edekara TOkCUKaHaTa Ha henwjcku MUKITYC W HHAYKIHW]Y TIporpaMupane hemmjcke cMpTu
(amomro3e). OpnpehuBame mapameTapa WHTEpMEIHjaTHOT MeTaboim3ma. IlaTopu3MOIOmKe OCHOBE META0OIHYKUX
nopemehaja. M3paaa ceMHHApCKUX pajioBa.

Jlutepartypa

Orwanosuh b, Matuh M, [Taynosuh M. Monekynapuu acnektu henujcke ¢pusunonoruje. [IpuponHo-maremMaTuuku
¢axynrer, Kparyjesar, 2018.

Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. Molecular Biology of the Cell. 5" ed. Garland Science,
New York, 2008.

Lodish H, Berk A, Zipursky L, Matsudaira P, Baltimore D, Darnell J. Molecular Cell Biology. 6th edition, Freeman &
Co, New York, 2008.

Bpoj yacoBa akTHBHe HACTaBe | Teopnjcka HacTaBa: 3 Il'[paKanHa HacTaBa: 2

Metoaenspoljema HacTaBe: Teopujcka HacTaBa — IpegaBama — POwer Point mpeseHTanuje, CeMUHApCKU paioBH;
[TpakTuiHa HacTaBa: JJabopaTOPHjCKe BexOeE.

Onenaznama(MakcumaaHuoOpojnoenal(0)

IpequcnutHeoOaBe3e IIOCHA 3aBpIIHUUCIIUT II0CHA
aKTUBHOCTYTOKYIpE/laBama 5 MCMEHN/IPAaKTHYHUUCITUT 20
IIPaKTUYHAHACTABA 5 YCMEHUUCIT 50
KOJIOKBHjyM-H w

CeMHUHAp-U 10




Crynujcku nporpam: Macrtep akagemcke ctyauje MoJiekynapHaa 0uos10ruja u pusunosaoruja

Ha3zus npeamera: MB®205 YBoa y HAyYHO-HCTPAKHBAYKH Paj

Hacrapauk: Mapujana M. Kocannh

Craryc npenmera: W36opuu (MB1)

bpoj ECIIB: 5

YciaoB:

s npeamera

VYno3HaBame CTyZeHaTa ca OCHOBHUM IPUHIMITIMa METOJ0JIOTH]e HAyYHUX UCTpaxkuBamba. [Ipunpemame cTyaeHara
32 CaMOCTAIHO [IU3ajHUPAbE EKCIICPUMEHTA, 33 CaMOCTATHO CIIPOBOEHE HCTpakWBama, Kao M 3a CaMOCTAHO
MIPE3CHTOBAakE pe3yiITaTa CBOT HCTPaXHWBamka y MHCAHO] W yCMEHO] (OpMH Kako OM MOTJIM CTe4YeHa 3Hama Ja
MIpUMEHE NMPUJIMKOM TTHCamha B 010paHe 3aBpIIHOT (MacTep) pana.

Hcxon npeamera

Hakon ycmemHo peann30BaHUX MPEIUCIHTHUX W MCIHATHUX o00aBe3a CTyACHTH he OWUTH OCIocoOJbeHH Ia
CaMOCTAlTHO TIPHIIpEME M MPE3CHTYjy pe3yiraTe HCTpaKuBama (y IMHCAHO] M yCMEHO] (OPMH), MOYEBIIH OF
CEeMHMHApCKHX pajoBa Ia JI0 3aBPILIHUX (MacTep) pajaosa....

Crynentn he oBnazaTv BEIITHHOM NpeTpaXKUBama JUTepaTypHe 0a3e mnojaraka, HM3pajoM JIETaJbHOT IUIaHa
UCTpaXXMBama, BEIITHHOM 00paje pe3ysTara CONCTBEHHX MCTPaKUBamka, Kao M BELITHHAMa IIpEe3CHTAlHje
JI00UjeHnX pe3yJiTaTa y mucaHoj GOpMHU M Y BUIY YCMEHOT U3Jarama.

Canp:kaj npenmera

Teopujcka nacmasa: YBOA W 3Hauyaj HaAydyHOI paja;, Meroxe UcTpakuBama; ETame HayuyHO-UCTpa’KMBauKoOI Paja;
W360p Teme 3a HayuHu pax; [IpoydaBame M NMpHKyIUbamke JUTEpaTypHUX nozaaraka; CTBapame pajHe XHUIIOTe3e
(cTemeH MCTPaXEHOCTH JaTe TeMe, HJeja 3aJaTKa, CTBapame pamHe xunorese); [lnaHupame u u3Boheme
excriepuMeHTa; JlabopaTopujcka onpema n muxoBa ynorpeda; Pax Ha TepeHy; OOpana M NpUKa3HUBame pe3yiraTa
(TabemapHo ¥ rpadUUKO NMpHKa3UBamEe MMOJATaKa, CTaTUCTHYKA oOpana); HaydHo memo (HayyHH Hamuc); 3aBpLIHH
(Mmacrep) pan; YmyTcTBO 3a M3pangy 3aBpIIHOT (MacTep) paza (¢ase mucama, calupikaj MOjeAWHUX eI0Ba, CTHI
IHcama, je3WK, NPaBONNC, LHUTHpame IoJaTaka M3 JUTeparype, H3paja NpHIora, TEXHHYKa IPUIpeMa);
[pe3eHTanmja pe3yiaraTa HCTpaXuBama (IIMCMEHO, YCMEHO, IocTep, BUaeo); ETnka HaydHoOr paja.

Ipaxmuuna nacmaea: TexHuke NpHUKyIUbama, cpehuBama u IpoydaBama aureparype; JluszajHupame Tabena;
JuzajHupame wiycTpanuja, YIyTCTBO 3a NHcawke 3aBpuiHor (macrtep) pana (dase nmcamwa, caapikaj MojenHUX
JIeJIOBa, CTHJI NIHCakha, Je3HK, IPABOIINC, IUTUPAhE M01aTaKka U3 INTepaType, u3paja Mpujiora, TeXHMYKa MpUIpema);
IMoctep mnpesenranmja; PowerPoint mpesentanuja; Ycmeno uznarame; [lucaHa u3pajga M yCMEHO H3Jarame
CEeMHHAPCKHX PajioBa.

JlutepaTtypa

Casuh Jb, ®umnu Maryrunosuh C. Metononoruja HaydHor cazHama |l. Kako Hanmcatu o0jaBUTH BpeIHOBATH
Hay4HO neno y onomenunuau. [lara Craryc, beorpan, 2014.

[omoruh 3. Kako HanwcaT 1 00jaBUTH HAYYIHO Neno. 3. u3game. AkageMcka Mucao, beorpam, 2014.

MunankoB B, Jakmuh 1. Mertogosnoruja HayYHO-HCTPaXHBAYKOT paja y OMOJNOMIKUM TucCHHILIHHAMA. [IpupoaHo-
MaTematiuku ¢akynrer, Hosu Cam, 2006.

bpoj yacoBa akTHBHe HacTaBe | Teopujcka HacTaBa: 2 | [IpakTnyHa HacTaBa: 2

MeTtoae u3Bolema Hactase: [IpenaBama, BexxOe, CEMUHAPCKU paJIOBH, KOHCYJITAlIMje ca CTYAEHTHMA.

Ouena 3Hamwa (MakcumaJjnu Opoj noesa 100)

IIpenucnuTHe 06aBe3e MoeHa 3aBpLUHN UCIIUT [IOEHA
aKTUBHOCT y TOKY Np€aBama 5 MUCMEHU UCTIUT 40
IIPAaKTUYHA HacTaBa 5 YCMEHHU HCIUT 30

KOJIOKBMjyM-u |

CEeMHUHap-U 20




Crynujcku nporpam: Macrtep akagemcke ctyauje MoJiekynapHaa 0uos10ruja u gpusuosaoruja

Ha3zus npeamera: MBb®206 MoJekyJapHa 610Jioruja u pU3M0JI0THja MUKPOOPTraHu3amMa

HacraBuuk: MBana JI. PagojeBuh

Craryc npenmera: W36opuu (MB1)

bpoj ECIIB: 5

YciaoB:

Inss npeamera

PazymeBame cTpyKTypHE opraHuzanuje npokapuorcke henuje. CTuname 3Hamba U3 MOJIEKYJapHUX OCHOBA Ipoleca
peTTHKaInyje, TPAaHCKPUIIIje W TpaHcianuje, mpormeca koju 00e30elyjy (QyHKIMOHUCAmEe W NPOMET TEHETCKE
nHpopManje y mpokapuoTckoj henmju. PasymeBame (hHU3M0JI0TH]e MaTOTeHe3e¢ U UMYHOJIOTH]E.

Hcxon npeamera

[To 3BapmieTKy HacTaBe Of CTYACHTa ce O4YeKyje Ja MOKe Ja ONHIIe. CTPYKTypy H rpaly mpokapmotcke henmje,
CTPYKTypy W YJIOTY OHOMaKkpoOMOJEKyJa, KOHIENT TIeHa W TIeHOM IIPOKapHoTa, MEXaHH3ME peIUInKauyje,
TPaHCKpPUIILHje, eKCIpechje reHa KoJ NPOKapHoTa, TeHeTHYKy aHaiu3y OakTepuja, MexaHmaMe pemnapauuje JHK
KOJ IPOKapHOTa, MaKPOMOJICKYJIe MUKPOOpraHMu3aMa, CHEPreTCKH MeTaboIiM3aM MHKPOOpraHH3ama, NpHMapHe U
ceKyH/apHe Merabonurte, kKao M (usnosorujy matoreHese u uMmyHosoruje. O CTyAeHTa ce oueKyje CIoCOOHOCT
IMPUMEHEC 3Haba, TCXHUKA U BCIITHHA Y IMPAaKCH.

Capp:xaj npeqmera

Teopujcrka nacmasa: Ctpyktypa u rpaha nmpokapuotcke hemuje. CTpykTypa v OHOJOIIKA yJIoTa OMOMaKPOMOJICKYJIa
yKJbY4YeHHX y mpomeT reHercke uHpopmanuje - JJHK, PHK u mporteunna. 'enernuku koa. KonmenT reHa u reHoM
npokapuora. Mexanm3mu perunkanyja JJHK. Mexanusmu Tpanckpumnimje kon npokapuora. Crpykrypa nPHK.
Perymamnuja excnpecuje reHa kox npokapuora. Tpancnoprae PHK. Pu6o3omu. brnocuaTesa nporenHa. MyTtanuje u
MyTarcHe3a. ['eHermuka aHamm3a Oakrepwja. Mexammsmu pemapanuje JHK kox mpoxapmora. Ilmasmumm. F -
WIasMuA W Komyranuja. [IOKpeTHH TeHeTHYKH eNeMEHTH - TPaHCIO30HW. MorekyiaapHa Ouonormja Archea.
Bakrepuodarn. Texuomoruja pexomOmHoBane JIHK. Pectpukumone eHmoHykiease. Bekrtopn 3a KIIOHHpame.
Excrpecnonn cuctemn. MpeHTndukanuja KIOHa KOjU HOCH HCIHMTHBAHM (parMeHT. MaKpOoMOJICKYIH
MHKpOOpPTraHH3aMa: CHHTe3a W perynanuja. EHeprerckm Merabonw3aM MHKpOOpraHmsama: (epMeHTalyje,
aHaepoOHa pecnupandja, aepobOHa pecrnmpanuja. Merabonuzam xemonutorpoda. EHepreTckum wmerabonn3zam
¢dororpoda. buocuuTeza W pact MuKpoopraHm3ama. Crernu(pUYHA MMyTeBH OHOCHUHTE3e MHKPOOpPraHU3aMa.
[Mpumaphu u cexyHnapHu MetadbonuTu. PU3HO0JIOrHja NaTOreHe3e U UMyHOJIOTHje.

Ipakxmuuna nacmasa. CTPyKTypa HYKJICMHCKHX KHCeauMHa u nporeuHa. Jlenaryparmuja JIHK. Xumepxpomuu
edexar. Merone y MosekynapHoj Ouonoruju. Enekrpodopesza. Texuuka PCR (Polymerase chain reaction).
Southern blot. Northern blot. Western blot. ui/ITHK GuGnuoreke. PekomGunantna JIHK. Ipokapuorcka henuja y
KyntypH, 1aboparopujcku pax. Mzomarmmja JHK. Tpancdekmmja. Enexrpodopesa JHK.

Jlutepartypa

Jenena Kuexesuh-Bykuesuh, bpanka Bykosuh-I'aunh, [dpara Cumuh, OcHOBH OHonoruje npoxapuora, Momyn 2.
OcHoBH reHeTrke npokapuora. bromomku gaxynrer YHusepsuret y beorpany, 2009.

Nymanka Casuh [aBuhesuh, ['opnana Martuh, Monekynapua 6uosoruja 1. NNK International, beorpax, 2011.
Michael T. Madigan, John M. Martinko, Kelly S. Bender, Daniel H. Buckley, David A. Stahl, Brock Biology of
Microorganisms. 14ed. Boston: Pearson, 2015.

Frans J. de Bruin, Handbook of Molecular Microbial Ecology I: Metagenomics and Complementary Approaches.
Wiley-Blackwell, 2011.

Bpoj yacoBa akTHBHe HacTaBe I Teopujcka HacTaBa: 2 | IIpakTH4yHa HacTaBa: 2

Mertone uzBohema HacTaBe: [IpenaBama: Power Point mpesenTariuje), HHTepakTHBHA HACTaBa, KPAaTKH (DHIMOBH,
muckycuje. IIpakThmyHa HacTaBa: TeOpHjcKe BekOe, IEeMOHCTpandje, eKCHepUMEHTATHH pajl, pelIaBame
POOIeMCKHUX 3aJ1aTaKa.

Ouena 3Hama (MakcuMaJnu 6poj nmoena 100)

IpeaucnutHe 06aBe3e IOCHA 3aBpIIHM HCIUT IIOCHA
aKTHBHOCT y TOKY IIPE/aBarba 5 MMCMEHH/TIPAKTHYHH MCIIHT 20
MPaKTHYHA HACTaBa 5 YCMEHH UCIIT 30
KOJIOKBH]yM-H 40 |

CeMHHAp-H




Cryaujcku nporpam: Macrep akageMcke cTyauje MoJiekyaapHa 6uojioruja v gus3noJioruja

Haszus npeamera: Mb®207 MoJiekyJIapHa 6HOJIOTHja M €K0JIOTHja fnjbaka

Hacraguunu: Musan C. CrankoBuh, busbana M. bojoBuh

Cratyc npeamera: U36opuu (MB1)

bpoj ECIIB: 5

YcioB:

Inss npegmera

VYno3HaBame CTyJeHaTa ca OCHOBHMM I[I0jJMOBHMa, IPHUHIMINMAa W MEXaHW3MHMa MoJeKylapHe Ouosoryje,
¢u3noNoTHje W eKoyNorHje Omybaka, ca METOMOJIOIIKAM TPUCTYIOM y HCTPAKUBALAMA MOJEKYJIapHO-EKOJIOIIKE
mudepennyjamyje Onpaka, Kao ¥ ca MEXaHW3aMHAMa HHTEpaKIuje Onpaka ca )KHBOTHOM CPEIMHOM Ha MOJICKYJIAPHO]
OCHOBH.

Hcxon npeamera

Hakon peann3oBaHHX TEOPHjCKMX M TNPAKTUYHUX AaKTHBHOCTH CTyAeHT he ™ohm pna: neduHumIIe OCHOBHE
MOJIeKyIapHe MPHUHITAIE (QU3UOIOMIKIX MpoIleca U eKOJOMIKIX aJanTaiija Onsbaka; 00jacHH CI0KEeHE MOJIEKyIapHe
MEXaHM3ME M Jla UX JOBele Yy Be3dy ca (DyHKIHOHAJHHM OCHOBaMa JXMBOT CBETa, MPOIEHHW 3HA4aj MOJEKyJapHe
OMOJIOTHjEe U CKOJIOTHje Y TAKCOHOMHUJU M CBOJYIUjH OMJbaKa; pa3BUje KPUTHYKO MUIILJBEE-E M CIIOCOOHOCT MPUMEHE
YCBOJCHHUX 3HAaba; OBJIAJIa TEXHHUKAaMa M BEIITHHAMA KOje cy MOTpeOHe 3a 0aB/behe HaAyUHO-UCTPRKUBAYKUM PATIOM.

Capp:xaj npeqmera

Teopujcka mnacmasa:. YBOJ y MOIEKyIapHy OHOJIOTHjy M €KOJOrujy Ousbaxka. MoJieKyJlapHU acleKTU [el0Bamba
¢utoxopmona. TpaHcoykiMja CHrHaja | peryJjanuja CKCIpecHje TreHa y OwbHuUM henujama. MosekyaapHH
MEXaHHM3MHU JIeJIOBamka CBETIOCTH y MpolLiecHMa pacTemha U pa3Buha Orsbaka. MolieKyaapHU MpUHIKIHN MOp(oreHe3e
Owpaka in vitro. I'enetiuke TpaHcopmanmje: METoe 3a MPEHOC I'eHa, CEIEKIHjy U pereHepanyjy TpaHc(hOpMUCAHUX
Owpaka. TpaHcdep reHa Kao KOMIUICMEHTapHH IIOCTYIAaK y CENECKUHMjH M T'CHETHYKO] PE3HUCTCHIMjU TajeHHX MU
UHIYCTpHUjcKuX Onibaka. OCHOBHH NMPHHLUIIN ¥ MOJICKYJapHE METOJE Y TAKCOHOMUjH, aIe000TaHUIH, CBOIYLIHOHO]
Oouomormju Omsipaka u ¢utoreorpadmju. MorekyaapHO-eKoionka audepeHnrjanmja Ombaka. MoleKylapHU
MEXaHH3MH HMHTepakuuje OMibaka ¥ J>KMBOTHE cpeauHe. MojeKyldapHH MEXaHH3MH aienonatuje. buonoruja u
€KOJIOTHja CeKYHIapHUX MeTabonnTa Ousbaka. BapujabuiaHoCT 1 perynanuja cekyHmapHor Merabonm3ma. MeToze in
Situ u ex situ 3amTure Gusbaka.

Ipaxmuuna nacmasa - Peanusosahe ce na nedemnom Husoy kpo3 credelie excnepumenmaiue nabopamopujcke
seacoe. YTuuaj (UTOXOPMOHA Ha EKCIIPEeCH]y T'eHa M CHHTE3y €H3MMa y EHAoclepMy ceMeHa. MolekylapHo
(Gu3nosoIIKa yjora CBETJOCTH M (DUTOXpOMA y MpoIlecy KiHjama ceMeHa. MHTepromynaiuoHa ¥ (HeHOJOIIKa
BapujaOMIIHOCT CEeKyHIapHHX MeTa0oyiuTa Ousbaka. YTHIA] €KOJOIIKMX (aKkropa Ha WHTEH3UTET CEKyHIapHHX
MeTabosiuTa Oujbaka. Yiora ceKyHIapHUX MeTaboJuTa y ajejoNaTcKUM OJHOCHMa TOKOM IIpolieca Kiujama, pacTta u
pasBuha Omspaka. TumoBnm KynTypa OmipHuX henmja, TKMBa W opraHa. Meroae MuKpompomaranuje. Comarcka
eMOpHOreHe3a, CHHTeTHYKa ceMeHa. I[IpuMeHa OWJBHHX KyINTypa y O4YyBamby CHISMHUYHHX W YIPOXKCHHX BpCTa
Oownpaka. ['eHeTnuke TpaHcpopmanuje Onsbaka.

VY okBUpY cemunapckux padosa duhe peannzoBane TeMe koje he oMmoryhuty cTyaeHTHMa YBUL Y HajHOBHjE TPEHIOBE
MoJIeKylapHe OHOJIOTHje ¥ eKOJIOTHje Orbaka.

Jlutepartypa

CreBanoBuh B, Jankosuh M. Exonoruja Gusbaka ca ocHoBama (usuosnonike exkosoruje ousbaka. NNK-International,
Beorpan, 2001.

Hemkosuh M, Komeuh P, hiynaduh Jb. ®usnonoruja 6ussaka, NNK-International, Beorpas, 2003.

Sibila Jelaska. Kultura biljnih stanica i tkiva, Skolska knjiga Zagreb, 1994.

Jeffrey B. Harborne, Billie Lee Turner. Plant Chemosystematics, Academic Press, 1997.

Adrian Slater, Nigel W. Scott, Mark R. Fowler. Plant biotechnology: the genetic manipulation of plants, Oxford
University Press, 2008.

Bpoj yacoBa akTHBHe HACTaBe | Teopnjcka HacTaBa: 2 | IIpakTnyHa HacTaBa: 2

MeTtone u3Bohema HacTaBe: TeopHjcka HacTaBa, eKCIEPHMEHTAIHE BeXKOE U CEMUHAPCKH PaJIoBU

Ouena 3Hama (MakcuMaJiHu Opoj nmoena 100)

IpeaucnutHe 06aBe3e IIOCHA 3aBpIIHN HCIIUT IIOCHA
aKTHBHOCT y TOKY ITp€aBamba 5 MTMCMEHH MCITUT

IIPaKTUYHA HacTaBa 5 YCMEHHU HCIT 50
KOJIOKBH]YM-H 20

CEeMHUHAp-U 20
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Crynujcku nporpam: Mactep akageMcke cryauje MoJieky/aapHa 6uoJioruja u gpusnoJioruja

Ha3zus npeamera: MB®208 Mexanu3mu henujcke curaajamnzanmje

HacraBaunk: bpanka U. OrmanoBuh

Cratyc npenmera: M36opuu (UB1)

Bpoj ECIIB: 5

Ycaos:

us npeamera

VYro3HaBame CTyJeHaTa ca OCHOBHHMM IOjMOBHMa O MexaHm3MuMa Meljyhenujcke KOMyHHKaldje W CUTHAIU3AIHje, O
CHUTHAJIHUM ITyTeBUMa KOjUMa ce OCTBapyje NpeHoc WHQopMmandja y camoj henmju, Kao WMHHTErpandja W peryiauja
henmujckux GyHKIM]A.

Hcxon npeamera

HakoH peann3oBaHHX TEOPHjCKHX W TPAKTHYHUX aKTUBHOCTH CTYICHTH OH OWim ocmocoOJeeHH [a: pasymejy
OCHOBHE MOJICKYyJIapHe MpPHUHINIE (U3NOJOMKNX Iporeca y Melhyhenwjckoj KOMYHHKAIlMjH W CHTHAJNH3AIMjA KoOja ce
OCTBapyje NMPeKO XEMHjCKUX CHTHalla; 00jacHe CHTHAHYy TPaHCIYKIHM]y IPEKO perenTopa Be3aHHMX ca G mpoTenHUMa;
o0jacHe cHWTHaJmHE ITyTeBE Be3aHE 3a CH3UM-peHenTope; o0jacHe TPaHCMUCH)jy, TPONAraldjy W aMIDTH(QUKALN]y
uHdopmanmja y LOUIbY OCTBapHBama aJeKBaTHOI OMOJIONIKOT OAroBopa hemnuje; KOpUCTe JHMTEpaTypy NOCTYIHY Ha
MHTEPHETY; NPE3eHTY]y CBOj€ 3HAE U HJeje Y BUJy CEMUHAPCKUX PagoBa.

Capgp:xaj npeqmera

Teopujcka nacmasea: ONIUTH Tperiea THIOBAa henujcke KOMyHHKalMjeé M OCHOBHHU ITyTE€BH CHTHAJIHE TPAaHCAyKIHje.
Mopenn mehyhenujckux xkoMmyHukanuja. CHUTHaJIHH MOJIEKYJIH (HEYpOTPaHCMUTEPH, XOPMOHH, LUTOKHHH,..), XEMH]jCKa
CTpyKTypa U ynora. dyHKIMOHAJIHA OpraHu3anyja MpoTeMHa y MeMOpaHama M HUXOBa TpaHCloKauuja. MonekyiapHe
ocHOBe mHTepakiyja n3mely henmja n/mmm excrpanerynapHoT MaTpukca. Penentopu, CTpykTypa u TUIIOBH. MeMOpaHCcKH
peuenrtopu. JOHCKM KaHa/W, TpaHcnopTepu. CUrHaIHA TPaHCAYKIMja CIIPErHyTa ca IPOMEHOM KOJIWYHHE joHa. CUrHaiIHA
TpaHCIOyKIHMja Mpeko perenTopa Be3aHux ca G mportennnMa. GPCR-3aBHCcHa akTHBalMja aA€HUIAT LUKJIA3€ U MPOTEHH
kuHaze A. GPCR- akruanuja pocdonunaze C (PLC) u kaiauujyMcK CUTHAIHHT. PerienTopu Koju Cy eH3UMH U CUTHAITHH
IMYTEBH BE3aHM 33 CH3MM-PELENTOpe: MPOTEHH KHHA3€; CUTHAJIOM perynucaHa nporeomu3a. MAPK-curnamam myT.
I'yanmnmar mwmkmaze uw  NO/cGMP  curnamam  myt. WHTpanemynmapan  peuenTopu. CHHaONTHYKa TpaHCMICH]a.
HeypoTpancMuTepu U BbUXOBH PELENTOPH. 3Hayaj CUTHAJTHUX CUCTEMa y OJpKaBamy M ropeMehajuma henujckor nukiryca
U mpoliecy nporpamupane henaujcke cMprH (arnonrose).

Ipakmuuna nacmaea:. llpakTHyHa HacTaBa je OpraHM30BaHA y BHAY EKCIEPHUMEHTAJIHUX BEXOM y JlaboparopujH,
pauyHapCKUX CUMYyJalMja M AEMOHCTPATHBHUX BEXKOM ycarjialleHHX ca IIPOrpaMoM TEOpHjCcKe HacTaBe. A30T MOHOKCH]
(NO) kao curnanau Mojiekyn y henuju u y mehyhenujckoj komynukaruju. henujcku curHaauur mocpenoan p38-MAPK,
JNK u ERK-1/2 MAPK nyreBuMa - ananuza ochopuiaiuje egeMeHara CUrHAIHOT IyTa. PeKTHBHE BPCTE KHCEOHHKA
(ROS) kao curHamam Momekymu. Mexuausmu aktuBanuje NF-kB curnamHor myta. IlocTpaHCKpHIIIIOHA perylamuja
reHCKe ekcrpecuje — reHcko yrummaBame (siRNA, dSRNA, antisense). buhe oOyxBahene crenehe aHammze:
cnekrpodoromerpuja, ELISA, RT-PCR, Western blot, xpomarun-JIHK umynonperunuranuja. M3pama ceMHHAPCKUX
panosa.

Jlutepatypa

Ormanosuh b, Matuh M. OcHoBe Heypodusnonoruje. [IpupomHo-matematinuku paxynrer. Kparyjesarn. 2022.

Matuh I', Bophesuh A, Benmuxosuh H, Kopuhanar I'. MonekymapHu MexaHW3MH TNpeHOCa CUTHala Kpo3 hemnujy.
YuusepsuteT y beorpany, buonomiku ¢axynrer. beorpan 2015.

Anppuh C, Koctuh T. Mexanusmu henujcke komyHnukanuje. WUS Aycrpua, Yuusepsuter y HoBom Cany, IIpupoaHo-
maremaruuku dakynrer. Hosu Capn. 2007.

Krauss G. Biochemistry of Signal Transduction and Regulation. 5th edition, Wiley-VCH, Weinheim, Germany. 2014.

bpoj yacoBa aKTHBHeE HacTaBe I Teopujcka HacTaBa: 2 I IIpakTuyHa HacTaBa: 2

Metoae u3Bolhewa HacTaBe
Teopujcka HacTaBa — peqaBama — Power Point mpe3eHTanuje; CEeMUHAPCKH PaIOBH;
[IpakTHyHa HacTaBa ce pean3yje Kpo3 eKCIePUMEHTAIHY paj y JabopaTopuju.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpenucnutHe 06aBe3e noeHa 3aBpIIHM HCIIUT oeHa
AKTUBHOCT y TOKY IIpeJaBama 5 MUCMEHHU HCIUT 20
MPaKTUYHA HACTaBa 5 YCMEHHU HCIUT 50
KOJIOKBHjYM-H 10

CEeMHHap-U 10
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Cryaujcku nporpam: Mactep akageMcke ctyauje MosekyjapHa 0noJioruja u (pM3nos10ruja

Ha3zus npeamera: Mb®209 Buosonmkn akTHBHE CYNICTAHIE

Hacrapanum: Mapujana M. Kocanuh, Oaruna JI. Credpanosuh

Crartyc npeamera: 136opuu (MB1)

Bpoj ECIIB: 5

YciaoB:

Iu/e npeamera

[TpoyuaBame Ouonomku aktuBHUX cyncraniu (BAC) nmpupoaHor nopekia, BUXOBe Kiacudukaluje, 3Ha4aja 1
NMprUMeHe; YIO3HaBamke ca TeXHHKaMa M MeTOoJaMa W30JaIije, WACHTH(HKANHje M TeCTHpama OHOJIOIIKe
AKTHBHOCTH.

Hcxon npeamera

Io 3aBpIIeTKy HacTaBe O]l CTY/CHTA Ce OYeKyje Ja caMocTanHo aeduHmIne pasdnuunute u3Bope BAC, cucremarusyje
MPUNIAHOCT PA3IMUYUTHM IpyraMa, 00jacCHU HBUXOBY YJIOTY, MPOLEHU 3Hauaj U npumeny BAC, xao u fa caMOCTaJIHO
W3BOJIM METOJIC U TEXHUKE H30JIallrje, KBAHTU(PUKAIIM]Ee U TECTUPama OHOIOMKUX akTUBHOCTH BAC (mpunpemu
EKCTpaKTe, ypaau KBAJIUTATUBHY aHAJIM3y GKCTpakaTa, caBjaja TCXHHKY paja Ha CHEKTPO(POTOMETPY, OApEau
KOHIICHTPAIH]Y CEKYHIAPHUX METa00JINTa, aHAIM3UPA AHTHOKCHIATHBHY M aHTUMUKPOOHY aKTHBHOCT).

Capgp:xaj npeqmera

Teopujcka nacmasa: IlpoyuaBame u3Bopa BAC (Oaktepuje, anre, ribuBe, JIUIIAjeBH, OMIbKE Kao MPOIYLECHTH
OmoakTiBHHUX cyncraHu). buocmHTe3a BAC. Knacuduxammja BAC (cexkyHmapHu MeTabomuTtn Ouspaka,
JUIIAjCKe KUCENWHE, CeKYHIapHU METa0OINTH TJpUBa, anTHOHOoTHIN). N3omammja BAC. Unentndukanuja BAC.
IIpoyuaBame pazmuuntux ymora BAC. Mexanmsmu nenmoama BAC. IlpomykTn MuKpoopraHm3ama (€H3UMH,
BUTaMHHHN, XOPMOHH, OPTaHCKE KHCEIMHE, aMUHOKHCEIWHE) M HUXOBA NPHUMEHA y MEAWIWHH, (apManuju,
npexpamMOeHO] HHITyCTPHjH.

IHpaxmuuna nacmaea: Onabup, cakyIibame, CyIICHhe MaTeprjaia 3a eKCTpakiujy (oapeleHe OMIbKe U TJbHBE).
[Mpumnpema excrpakara (1300p pacTBapaua, manepanuja, Cokciet ekctpakiuja). [Ipunpema ekcrpakara (neheme
U KOHIIEHTpHcame). KBanmuraTuBHa aHanM3a eKcTpakaTa ogadpaHux OuJbaka W IJbMBa (IETEKTOBame oxpelheHux
rpyna ceKyHAapHuX Merabonurta). KoHCTpyucame craHgapAHUX KpuBa 3a yKynHe ¢eHore, ¢uaBoHOume M
tanuHe. CniekTpodoToMeTprjcko oapehuBame yKymHux GeHomna, (praBoHOMIA U TaHWHA Y €KCTPAKTUMA OHJbaka.
Criekrpodoromerprjcko onpehuBame YKynmHUX (eHoNa U (IaBOHOMA Y eKCTpaKTUMa TJbHBa. XpoMmarorpaduja
(Teopujcko yIro3HaBame Ca PA3MUUUTHM TexHHKama xpomatorpaduje). HPLC ananmmsa (mocera XeMmjcKoj
nmabopatopuju). OppehuBame aHTHOKCHIATHBHE AaKTHBHOCTH eKcTpakaTa. OmnpehuBame aHTHUMHKpOOHE
AKTHBHOCTH EKCTPAKaTa.

W3paja ceMHHapcKHUX pajoBa.

Jlutepatypa

OcHoOBHa JUTEpaTypa

Kocauuh M. brosoiiky akTHBHE CYIICTAHIIE ajird, IJbHBA U Jininajesa (ckpumnra), 2018.

Mili¢ B, Pilas S, Canadanovié¢ Brunet J, Saka¢ M. Biljni polifenoli. Tehnoloski fakultet, Novi Sad, 2000.
Turncapesuh Jb, Jopunh b. AutnbuoTHin: MoekyIapHi MEXaHHU3MH JICJI0OBabha U PE3UCTCHIINjE. Y HUBEP3UTET Y
beorpany, buosorku ¢akynrer, beorpazn, 2013,

JonaTtHa nurepaTtypa

Ross Watson R. Polyphenols in Plants: Isolation, Purification and Extract Preparation. Academic Press, 2014.
Sinha RP, Hader DP. Natural Bioactive Compounds; Technological Advancements. Academic Press, 2020.
CTpyyHH pajioBH.

Bpoj yacoBa aKkTHBHe HACTaBe | Teopujcka HacTaBa: 2 | IIpakTnyHa HacTaBa: 2

Mertone n3Bohema HacTaBe
Teopwujcka (PowerPoint npe3enTanuje) Hactasa, quckycuje. JlabopaTopujcku eKCIIepUMEHTATHA Pajl, U3paja
CEeMUHAPCKHX PajioBa.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IpeaucnutHe 06aBese IIOCHA 3aBpIIHYM HCIUT IIOCHA
AKTHBHOCT Y TOKY IIpeaBarba 5 MICMEHU MCIHT
PaKTUYHA HACTaBa 5 YCMEHHU HCIUT 60

KOJOKBHjyM-u |

CEeMHHap-U 30




Cryaujcku nporpam: Macrtep akagemcke cryanje MoJiekyaapHa 6uoJioruja u ¢puzmnosoruja

Hasus npeamera: Mb®210 XymaHa reHeTuka

Hacraank: Oausepa M. Muiomesnh-HBophesuh

Craryc npeamera: M36opuu (MB2)

Bbpoj ECIIB: 6

Yciaos:

Hu/s npeamera

Yno3HaBame CTyJeHaTa Ca OCHOBHHM M NPaKTHYHWUM 3HAamUMa y 00JAacTH XyMaHE TeHeTHKe. lIporpamom cy
obOyxBahene cinenehe obmactu: jemapHM W MHUTOXOHIPHjCKM XyMaHH TE€HOM, OWOJIOIIKM 3Hadaj MyTandja u
HaciehrBame, TUjarHOCTHKOBA¢ MyTallfja M TCHETHYKO caBeToBame, TexHooruja pJIHK.

Hcxon npeamera

Io 3BapieTKy HacTaBe OJ CTYICHTA Ce OYEKyje Ja CTEKHE 3Hama O: XyMaHOM I'€HOMY W IpOMEHaMa Ha HUBOY
XpoMo30Ma M Ha HHBOY TI'€Ha, MeXaHuW3MHMa HaciehuBama OonecTH KOX JbYAM, TE€HETHYKO] OCHOBH
mudepeHnyjanrje nona U nopeMehaja MONHOCTH KOA JbYIH, HMHTEPAaKLUUjU JIEKOBa M TI'€HOMA, TEXHHUKaMa
KynTHBalMje henmuja y mpeHaTaJHOM JMjarHOCTUKOBalbY XpOMO30OMOIIaTHja, TEXHHKaMa Yy IPEHATaTHOM
JIMjarHOCTHKOBay I'eHOIaTHja, MPUMEHHU TexHosoruje pekomouHanTHe JIHK y menuuunu, npuHumMnuma pana y
TeHETCKOM caBeToBanuIuTy. [lo 3aBplIeTKy HacTtaBe OJ CTYAEHTa ce OdeKyje Ja caeiaja cienche BewTuHe:
KyJITHBUILE JTUM(OLNTE W TpHUIIpeMa XPOMO3OMCKE Iperapare, aHajlu3hpa XpoMo3oMme OojeHe Hajuemhum
TEXHUKaMa, aHAM3Hpa KAPHOTHIIOBE Ca HYMEPUYKUM H CTPYKTypHUM abepanujama, KOHCTPYHIIEC T€HEaJOIIKO
ctabio, yrBphyje THIm m MexaHM3aM HaciehuBama OoJleCTH KOX JbYAH, OBIANA0 je OCHOBHHM TEXHHKama 3a
JINjarHOCTUKOBam¢ reHckux myTarja PCR u enektpodopesa Ha remy.

Canp:kaj npeamera

Teopujcka nacmasa: henujcka W MolleKynapHa ocHoBa HaciehuBama:[JHK, cTpykTypa XpomMo3oma, THIOBH
ceksernn JIHK, myrtanuje, Mmyrarenn; XpoMo30MH YOBEKa: METOJE aHAJIM3€, MOJICKYJIapHa IMTOTCHETHKA, J1e00a
hemmja, rameroreHe3a; Xpomo3oMcke aOepammje: aOeparyje IOJIHHX XpoMo3oMa, alepamudje ayTO30MHHUX
XpOMO30Ma, CHIPOMH JIOMJBMBOCTH XpoMmo3oma; Monenu HacnehuBama: Menpencko HacnehuBame, MyITHIIHU
ajenu3aM, aHTHLUMAIMja, MO3aMIM3aM, I'€HOMCKH OTHCaK, MUTOXOHIpHjanHo Haciehusamwe; [loaurencko u
myatudakropcko Hacinehupame; dapmakoreneTrka; ['eneTnuku (akropu dectux Oonectw; Judepeninujanuja u
nopemehaju qudepenuynjauuje nona; [Ipenaranna nujarHocTrka: Meroje, uHauKkanuje 3a 1], npenmmnanranyuona
nujarHoctuka; TexHomoruja pexomOuHantHe JIHK y MeaMuuHu-IpuMeHa TeHCKe Tepalidje, HpOU3BOJha
npoTenHa; ['eHeTHYKo caBeToBaJMINTE: AehHUHUL}A, OCTABIbAKBE JUjarHO3e, TCHETUYKO CABETOBAMBE, HCXOI
TEHETHYKOI CaBEeTOBakba, MPOOJIEMH Y TCHETHYKOM CaBETOBAbY.

Ilpaxmuuna Hacmasa: MeTone y XyMaHO] LMTOrCHETHIM: JUPEKTHE M METOJE KPAaTKOTpajHEe KyJITHBALH]E;
Kynrusanuja muMdonura nepudepHe kpBu; Metone 60jera XyMaHHX XpOMO30Ma: aHalIu3a XyMaHHX XpOMO30Ma
Oojennx obmuHOM OojoM W G TexHmKoM; [‘ameroreHesa: m3pama TPOOJIEMCKHX 3amaTaka W3 TaMeTOTeHeE3e;
Menpzencko HaciehuBame- u3pajga NPOOIEMCKUX 3anaraka; HeMeHIelCcKo HaciehUBame-TIONIUIeHCKO |
MyJaTudakropcko; Meroje NpeHaTalHe AMjarHOCTHKE XpOMO30MomNardja M reHomatuja; OrcepBUpaTH yIIOTY
TeHCKHMX MyTallija y HacTaHKy OosiecTH Kox Jbyau; JIujarnoctiuke Metose TexHosoruje pAHK y Mmeaunmnu.

JlutepaTtypa
Peter Turnpenny, Sian Ellard, EmepujeBu ocHOBM MeannuHcke reneruke. Jaracraryc, 2006.
Onusepa Munomesuh-DHophesuh, [TpuHnmnu KTUHAUKE IUTOTeHEeTHKE. DaKynTeT METUITMHCKUX Hayka, 2010.

Bpoj yacoBa akTHBHE HacTaBe | Teopujcka HacTaBa: 2 | IIpakTuyHa HacTaBa: 2

Mertozae u3sohema HacTaBe
IIpenaBama: power point npeseHranuje, kpatku GpuimMoBu. [IpakTuyHa HaCTaBa: eKCIIEPUMAHTAIIHHU pall,
JIEMOHCTpaIHje, TEOPHjCKe BeXKOe, pelnaBame MPOOJIEMCKIX 331aTaka.

Ouena 3Hama (MakcuMaJjnu 6poj moena 100)

IIpeaucnutHe 06aBe3e NIOEHA 3aBpIIHN HCITUT IIOEHA
AKTUBHOCT Y TOKY IIpe/laBama 5 NIMCMEHU UCIIUT 10
NpaKTHYHA HACTaBa 5 YCMEHH HCITUT 30
KOJIOKBH]YM-H 50 |

ceMUHap-u




Crynujcku nporpam: Macrtep akagemcke cryauje MoJjiekynapHa Ouosoruja u pusuosnoruja

Ha3zus npeamera: MBb®211 MosekynapHa HMyHOOHOJIOTHja

HacraBuuk: Mujaom M. Matuh

Crartyc npeameta: V36opan (1152)

Bpoj ECIIB: 6

Yciaos:

b npeamera

PazjamrmaBame MeXaHH3aMa HMMYHOOMOJIOIIKHMX peaknHja W pa3syMEBame HHXOBHX DETYJATOPHHX AaclekaTa.
PacBerspaBame ysiore IMyHCKOT OATOBOpA Y Pa3BOjy Pa3IMYUTHX MAaTO(MHU3HOJIONIKHX CTama, Ka0 W MOJIEKyJIapHE
ocHOBe mopemehaja HMMYyHCKOT CHCTeMa. PacBeT/paBame yHOTpeOe OWjarHOCTHYKHX — Iapamerapa y
MMYHOOHOJIOIIKAM aHAJIN3aMa.

Hcxon npeamera

Hakon 3aBpmieHOr Kypca cTymeHT he OWTH OCIIOCOOJBEH Ja pasyMe MOJEKyJIapHe OCHOBE HMYHOOHOJOUIKHX
peaximja, BbUX0BE peryiaiuje, Kao 1 MOJICKyJIapHe OCHOBE MaTOreHe3e pa3inyuTuX nmopemehaja UMyHCKOT OJIrOBOpA.
CryzneHT 61 Tpebaio 1a CTEKHE CIIOCOOHOCT Jia MPOLEHH M MPEeIBUAN cliennpUuaH MeXaHU3aM peakifje UMYHCKOT
cucTeMa Ha oJAroBapajyhiu maToreH u TyMop, a oBiaza criocooHouhy kopumhema OCHOBHUX MOJIEKYJIapHUX METOAa
y aHaJM3d MMYyHCKHX hennja, MOJICKyJa W CHUTHAJIHUX IyTeBa. Takohe Ou Tpebano ma Oyme crmocobaH aa pasyme
3Ha4ya] METOAa MOJEKyJIapHe OHoJorHje y mujarHOCTHIM U npahemy Tepamuje mMyHOOHoMomKkuxX mopemehaja, na
OCMHUIIJbABA CTPATEruje pa3Boja UMYHCKHX Teparija, Kao U Jia KpUTUYKH Mperiieia U UHTepIpeTupa JuTeparypy, aa
(dhopMupa Hay4yHEe XUIOTE3a 1 Oy/ie OCIOCOOHCH 32 YKIbYUHBAKE Y HAYYHOUCTPAKUBAYKH pal.

Canp:kaj npeamera

Teopujcka nacmasea:. TumoBu henmja umyHCKOr cucreMa. JlndepeHnujanrja XeMaTONOCTCKUX JHHMja. HacraHak,
mudepernyjamja U caspeBambe b mumdponuTa. Hacranak, nudepennujanmja u cazpeBame 1T muMormra. TumoBy
UMYHCKHX penenTopa. IIporecoBame M Ipe3eHTalja aHTHTeHa. MOJEKylIapHH MEXaHW3MH LelTyJapHOT H
XYMOpPaJIHOT HMMYHCKOT OJroBopa. MexXaHW3MH HMYHOJOIIKE TojepaHiuje. [IpuHIMIN uMyHOTEparyja.
WNndnamaTopan oxrosop. MexaHm3mu ayTomMyHOcTH. MMyHosormja TpaHCIiaHTanuje. YpoljeHe M cTedeHe
umyHozaebuuujennuje. Jlumdonponndpeparnsue 6onectu. Tunosu u AenoBame nuTOKMHA. IMyHOOMONOrHja TyMOpa.
Bupycha umyHoGuomnoruja.

Ilpaxmuuna nacmaga -Beocbe, /[pyeu obauyu nacmase, Cmyoujcku ucmpaicudadxu pao:

IMpomnaraiuja KyaTypa UMyHCKHX W TyMopckux hemuja. IIpomyknuja azor-monokcuma (NO) y in vitro kyntypamal
umyHckux henuja. OxppehuBame NpoIayKiMje HUTOKMHA y KyJaTypama uMmyHckux henuja. [IpumeHa MosexynapHO-
OMOJIOIIKMX TEXHMKa Yy HMyHosomkuM aHanu3ama (Immunoblotting, PCR, qRT PCR, ELISA). Monaenu
UCTpaXHBamba WH(IAMATOPHUX, TYMOPCKHX M AyTOMMYHCKHX OosecTd. [IpmHIMIM NpOayKnuje MOHOKJIOHCKHX
aHTHUTENA U NPUMEHA y NCTPaKMBAKBMMa U JIMjarHOCTUIM. M3pasa ceMHMHApCKUX paJioBa, pauyHapCcKe cUMYJalHje,
eKCTIEpUMEHTAJTHE aHaJIN3E.

Jlutepartypa

Abul K. Abbas, Andrew H. Lichtman, Shiv Pillai. Osnovna imunologija: funkcije i poremecaji imunskog sistema.
Sesto izdanje, DATASTATUS, Beograd, 2019.

Abul K. Abbas, Andrew H. Lichtman, Shiv Pillai. Cellular and Molecular Immunology. 9th Edition, Elsevier, 2018.

Bpoj yacoBa akTHBHe HacTaBe | Teopujcka HacTaBa: 2 | IIpakTnuna Hacrapa: 2

MeTtoae u3Bolema Hactase: [IpenaBama, 1abopaTopHjcka HaCTaBa, pauyHapcKe CUMYyJalyje, KOHCYJITaluje, u3pana
1 M3JIarame CEMUHAPCKUX pajioBa

Ouena 3Hamka (MakcMMaJIHHU Opoj noena 100)

IpeaucnutHe 06aBe3e II0OCHA 3aBpINHN HCIIUT II0CHA
aKTHUBHOCT y TOKY Ip€aBama 5 MUCMEHHU HCIUT 20
IIPAKTUYHA HacTaBa 5 YCMEHHU HCOT 50
KOJIOKBH]YM-H 10 |

CEeMHUHAp-U 10




Cryaujcku nporpam: MoJsekyJiapHa 010J10THja U (pU3HO0JI0THja

Hasus npeamera: MB®212 Yiora eH3uMa y MoJ1eKyJapHO-0HOJIOIIKAM 1 (U3HOJIOLUIKHM MponecumMa

HacraBuuk: Hesena X. Bykuh

Crartyc npeamera: M36opuu (1152)

Bpoj ECIIB: 6

YciaoB:

us npeamera

VYmo3HaBame CTyleHaTa ca YJIOrOM M MEXaHM3MOM JIeJoBama €H3MMa Yy MOJIEKYJIApHO-OMOJIONIKMM U
(hM3NOTOMIKUM TIPOLIECHMAa, ca (PU3MOJIOIIKOM KIacH(UKAINjOM €H3UMa, OPTaHOCTIEHU(UIHAM U AUjaTHOCTHIKHI
3HAYajHAM CH3UMHMA.

HMcxon npeamera

HakoH peann3oBaHuX MPEAUCIUTHUX U UCIUTHHX 00aBe3a CTYJCHTH he pasyMeTH ylnory U MexXaHH3aM JIejCTBa
eH3MMa y MeTaboJIMYKMM Tpouecuma. buhe ocrnocoOsbeHN Na pa3iuKyjy eH3uMe Jydema W MHTpalelysapHe
€H3MMe, JMjarHOCTUYKM 3HayajHe, opraHocnenupuyHe W MyiaTuiuie oOiuke eHsuma. CrynaeHtu he Outu
(hopMUpaHH CTPYUHAIH CIIOCOOHH 3a CAMOCTAJIHY MPUMEHY CTCUYCHHUX 3Hara U3 00J71aCTH CH3UMOJIOTH]E Y AaJbUM
HAYYHHUM HCTpaKUBamMMa, CABPEMECHUM TEXHOJIOTHjama U Oymyhem pany.

Capgp:xaj npeqmera

Teopujcka nacmasea: Yiora eH3uMa y MOJEKYJIapHO-OMOJIOMIKUM M (u3HOIOMKUM mpouecuma. dusnonomxa
Kki1acudukanyja eHsuma: EH3MMU Jyuema — CEKpeTOpHHM M eKCKpeTOopHH; VIHTpauenyjgapHU eH3UMHU:
LUTOIUIa3MaTUYHH, CIEeNU(DUYHU EH3MMH OpraHeja M MeMOpaHCKM eH3MMH. MexaHu3aM JejoBama HEKUX
eH3uMa. MynTHIuIn OOJIMIM €H3UMa — W30eH3MMHU. EH3umu 3Havajuu y aujaroctunu. OpraHocrnenuduvHu
emumu. Ensumonarmje. Hacnemum merabonmmukm mopemehaju y merabonm3My aMuHOKMcenwHa. Hacnenxu
MeTabonmmukn mopeMmehaju y Merabomusmy yripeHHX Xuapara. Hacmemnnm werabommukm mopemehaju y
MeTabonm3My nunuaa. Pasrpanma eH3uma y henmjama n BUxoBa eMMuHanUja. EH3UMH Kao JEKOBH.

Ilpakmuuna nacmaea. Metone 3a wu30NOBame M mnpeunmhaBame eH3uMma. OpnpehuBame aKTUBHOCTH
NPOTCONMTHYKHX €H3MMa (TpurcmHa u mercuHa). OpnpehuBame akTuBHOCTH uUHBepTaze. OpnpehuBame
akTHBHOCTH (ochopmiaze kpommupa. OnpehuBame akTUBHOCTH aykanHe ¢ocdaraze. OnpehuBame aKTHBHOCT
JH-a3e u PH-a3e cepyma. U3pana cemuHapckux paaoBa.

JlutepaTtypa
Hesena Byxkuh. YBoa y ensumonorujy. Ilpupoano-maremaruuku dakynrer, Kparyjesa, 2020.

bpoj yacoBa akTHBHe HacTaBe | Teopujcka HacTaBa: 2 | I[IpakTnyna HacTaBa: 2

Mertozae u3Bohema HacTaBe
Hacraga ce peanu3syje Kpo3 TEOPHjCKYy HACTaBY — YCMEHA H3JIaramka, MyJITUMEIIjalTHe ITpe3eHTaIH]e.
[IpakTryHa HacTaBa ce pean3yje Kpo3 eKCIePUMEHTAIHH pajl y Tab0opaTOpHjH U H3paay CEMUHAPCKUX PaoBa.

Ouena 3Hama (MakcumaJjnu 6poj noena 100)

IpexucnutHe 06aBe3se MOoeHa 3aBpIIHM HCTIUT MOeHa
AKTUBHOCT Y TOKY IpeaBama 5 MUCMEHHU HCIIUT 30
NpaKkTHYHA HACTaBa 5 YCMEHH UCIIT 30
KOJIOKBH]YM-HU 20

CEeMHHAap-U 10




Cryaujcku nporpam: Macrep akagemcke ctyauje MoJiekynapHaa 0uos10ruja u gpusuosaoruja

Ha3zus npeamera: MBb®213 MeToae MoJieKyJIapHe GHOJIOTHje Y 300J10THjH

Hacraguunu: Baaguuna M. Cumuh, Ana C. MurpoBcku borganosuh

Cratyc npeamera: U36opuu (MB2)

bpoj ECIIB: 6

YcioB:

Inss npegmera

VYno3HaBame CTyJeHaTa ca OCHOBHMM IIOJMOBHMa, NPHUHIMINMA M TEXHUKamMa MOJIEKyJapHe Ouonoruje y
300JI0IIKAM HCTPAKMBAKBHMA, TTOCEOHO ca NPHMEHOM T'€HCKHX MapKepa y TaKCOHOMCKHM, (DPUIIOT€HETCKHM M
TIOITYJIAIIIOHIM CTYZAHjaMa, Ka0 W ca MOJEKyJIapHHM OCHOBaMa KOH3epBalHOHE OMOJIOTHje AWBIbUX MOITyJaIHdja,
3aTOYEHHX, KA0 M PEHHTPOAYKOBAHHUX 300JIOIIKUX BPCTA.

Hcxon npeamera

Hakon peann3oBaHHX TEOPHjCKHX M TPAKTHYHUX aKTUBHOCTH CTyneHT he Mohm pma npeduHHIIE OCHOBHE
MOJICKYJIapHe MPUHIKIE HAa KOjUMa Ce 3aCHUBA IIPUMEHa FeHCKHX MapKepa M Ja pasyMe 3Hauaj ’bUXOBE IPHMEHE Y
TaKCOHOMCKUM W (uioreHeTckuM cryaujama. CtyneHt he OuTtm ocmocoOJbeH a NMPHMEHH YCBOjeHA 3Hama H
NIPOLICHH ’bUXOBY PHUMEHJBUBOCT Y 300JI0IKUM HCTPaKMBAabUMa M KOH3EpBallUji OMOIMBEP3UTETA.

Canp:kaj npenmera

Teopujcka macmasa. YTNOPEAHW Tperien TPaIULMOHAIHMX W CaBpeMEHHX Merojga y 3oojoruju. I[lpumena
MOJIEKYJIAPHUX METO/a Y 300JIOLIKMM HCTpaXuBamuMa. | eHCKM MapKepH M 3Hauaj BUXOBE NpHMEHe y CTyaujaMa
TaKCOHOMH]E, (PHUIOTeHEeTCKUX OJHOCA M MOIyJIallMoHe reHeTrke. [lapa3uTonay Kao MoJen-CUCTEM Y MOJIEKYJIapHO-
OuonomkuM crynujama. [IpyMeHa MoJieKyJIapHE CHCTEMAaTHKE y NporpaMuMa OHOJIONIKE KOHTpose. Mepeme
TEHETHYKOT JIUBEP3HUTETa y 300JI0IIKIM CTYAHjaMa. BapujabuimHocT momynanuyje y npocTopy U BpeMeHy. [ eHeTHYKH
JIMBEP3UTET MOjeANHAYHHUX JIOKyCa M BHINEJIOKYCHH cucTeMu. ['eHetmuku apu¢pt. Edexar ocHuBaya M mponacka
HOIyJIalfje KpO3 YCKO TpJI0 Ha KBAHTUTATHUBHH TCHETHYKH IUBEP3UTET. MHOPHAMHI y BEIMKAM M MajHM
nonynandjama. ['yOuTaK TeHEeTHYKOT ITUBEP3UTETa Y MMM IOIynanyjama. Penykiyja reHeTHYKOr TUBEP3UTETa Y
CTPYKTyHpaHoj nomynamuju. OnpkaBame TE€HETHYKOT IHBEP3UTETa y BEIMKMM M MaJuM IOIyJalijama.
AyTOpunuHTr nemnpecHja. MOJEKyJapHO-TCHETHYKA MCHAIMEHT JAWBJBUX IIOMyJalyja, 3aTOYCHHX, Kao H
PEMHTPOAYKOBaHHUX 300JI0IIKUX BPCTA.

Ipaxmuuna nacmasa - Bedxcoe, [pyeu obauyu nacmage, Cmyoujcku ucmpasxcusayku pao: Jlerexunja MonexynapHe
BapujabuiiHOCTH nomohy napasurousa Kao MoJel-cucTeMa, ynoTpeOboM reHckux mapkepa. [IponeHa epukacHoCTH
NPUMEHE jeJapHUX M MHUTOXOHJPHjAIHUX TeHa y TaKCOHOMHUJH M (UIOreHHjH oJa0paHuX 300JI0MIKHX TaKCOHA.
MornekynapHe MeroJie uaeHTUUKaLUje U NeGHuHICAmhe KOH3EPBALMOHE jelUHUIE. MeToie XeMOTaKCOHOMHU]E U
ananmuza crpykrype JIHK. Konctpyucame ¢urorpama. OxapehuBame MpocedHe XETEPO3UTOTHOCTU MPHUPOIHHUX
nomnyJianuja. [IpuMepu MoseKylapHe OCHOBE TakCOHOMCKe audepeHnujanuje pakoBa u3 ¢amuiuje Astacidae u
HEKHX Bpcrta puba (koMiuieke Bpera). [licana u3pasa M yCMEHO M3Jlarame CeMUHAPCKHUX PaioBa.

Jlutepartypa

Tomanosuh XK. [IpumemeHa eaTomonoruja. Y HuBep3ureT y beorpany, buonomku daxynrer, beorpan, 2012.
MunankoB B. OcHoBe koH3epBannone ouonoruje. YauBepsutetr y Hopom Cany, Jlemaptman 3a Ouonorujy u
exonorujy. CUMBOJI [TerpoBapanus, 2007.

Hoy MA. Insect Molecular Genetics: An Introduction to Principles snd Applications. Elsevier, 2013.

Fred VD. Conservation Biology. Springer Science and Busines media, 2010.

Stanton B., Bobbi S.L. An introduction to methods & Models in Ecology, Evolution and Conservation Biology.
Princeton University Press Princeton and Oxford, 2010.

Bpoj yacoBa akTHBHe HacTaBe | Teopujcka HacTapa: 2 I IIpakTHyHa HacTaBa: 2

Mertoae n3Bohema HactaBe: TeopHjcka HacTaBa, EKCIICPUMEHTAJIHE BEKOE M CEMUHAPCKU PAIOBH.

Ouena 3Hama (MakcuMajHu 06poj moena 100)

IpeaucnutHe 06aBe3e IOCHA 3aBpIIHM HCIUT IIOCHA
AKTUBHOCT Y TOKY IIpE1aBamba 5 IIMCMEHU UCIIUT

MPAaKTUYHA HACTABA 5 YCMEHHU UCIIUT 50
KOJIOKBHjYM-H 20|

CEeMHHAp-U 20
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Crynujcku nporpam: Mactep akageMcke cryamje MoJieky1apHa 6M0J10THja M (PM3H0JI0THja

Hasus npeamera: Mb®214 BupycoJioruja

HacraBuuk: Muaanko /. Hlexaep

Crartyc npeamera: M36opuu (MB3)

Bpoj ECIIB: 6

Ycaos:

us npeamera

Ilwb HacraBe je yINoO3HaBame CTy/AEHATa ca HajHOBMjUM JOCTHrHyhmMa y o0jacTH BHpYCOJNOTHje U HCHE
NPUMEHE Yy PasIMIUTHUM HaydHuHM aucuuiuimHama. CtyneHtd he OuTw ymosHaTH ca MeTojama 3a H30jaunujy u
MaHUIYJAIH]y BUPyca, Ka0 U BbUXOBOT KOpHIINEema y pa3IuIuTHM IPHUMEHECHIM HCTPAKHUBABIMA.

Hcxon npeamera

Crynentu he crehm ocHoBHa 3Hama o rpahu W )KHBOTHOM LHWKIyCy BHpyca. Mohu he ma carmenajy HaumHe
MpeHoIIekha, MyTalije W mocienune wHpEKIHje pa3TuauTHX TunoBa Bupyca. Carnenmahe 3Hadaj mpuMeHe
METOAONUTHjE 3a JETeKINjy W MaHUITyIanyjy Bupycuma. CredeHo 3Hame hie v oMmoryhutn kputndako mpaheme
AKTYEITHUX NCTPAXKHMBama y 00JIaCTH BHPYCOJIOTH]€, Ka0 M CAaMOCTAJIHO KpEHpame U M3BOl)emhe CKCIIEPUMEHTA.

Canp:kaj npeamera

Teopujcka nacmasa: I'pabha, onmre ocoOMHe W KMBOTHU LUKIyCc BUpyca. Myrauuja Bupyca. Knacudukauuja u
HOMEHKJIaTypa BUpyca. BupycHe uHpekuuje 1 muxoB edexar Ha opranuzaM. OHKOTeHH TOTEHIMjal BHpYca.
CuHTe3a BaKIMHA ¥ UIMYHH OJroBOp. MeTozooruja u3ojanuje Bupyca. Mertojie IeTeKIuje Bupyca (eeKTpoHCKa
Y CBETJIOCHA MUKPOCKOIIH]ja, CEPOJIOIIKE TEXHUKE U TEXHUKE aMILTu(UKalrje HyKIeHCKuX Kucenuna - PCR, RT-
PCR, gPCR, cekBenuupame). YOoTpeda BHPYCHHX BEKTOpPa y TpaHC(EKIHjH. AHTUBHPYCHH JICKOBH U
BHpOTepanja (OHKOJIUTHYKA...).

Ipaxmuuna nacmasa. OCHOBH TPHHIMHH BHPYCOJIOIIKE IHjarHOCTHKE. Y3UMame M Cllalkbe MaTepujana 3a
BUPYCOJIOIIKA HCIUTHBama. Metone onpehuBama OpojHOCcTH BHpyca. KpuBa MynTHIUIMKanuje BHUpYyca.
W3omanmuja u yMHOXaBame aHNUMAaJIHHX BHpyca. Merone KapakTepu3anmje BupycHor reroma. SDS-PAGE
BUPYCHHUX InpoTenHa. [IpeuninhaBame Bupyca. OTHOpHOCT BHpyca Ha (u3MuKke U XxeMujcke arence. CaBpeMeHe
METOZIe JeTeKIHje BUpyca - TECTOBH (DIyOpeCeHTHE MUKPOCKOIIUje, HMYHOJIOIIKE, CEPOJIOMKE U MOJICKyIapHe
MeToJIe.

[TicMeHa u3pajia ¥ yCMeHa Mpe3eHTalja CEeMHHAPCKUX PaioBa.

JlutepaTtypa

Kpcruh Jb. Meauiuacka BUPyCcoJorija, apyro usname, 2007.

Carter, J., Saunders, V (2007): Virology principles and applications. 2nd Edition. John Willey & Sons Ltd. UK
Wang-Shic, R. (2016): Molecular Virology of Human Pathogenic Viruses. 1st Edition. Academic Press. USA
OpurMHaJIHU M PEBHjaJIHU paJIoBH M3 00acTH 00yxBalieHHX Temama Kypca

Bpoj yacoBa akTuBHE HacTaBe | Teopujcka HacTaBa: 2 | IIpakTHyHa HacTaBa: 2

Metoae u3Bolhema HacTaBe
HacraBa o0yxBaTa npeaaBama npalieHa BHIeO IIpe3eHTaNHjaMa, TUCKYCH]Y, paAHOHHIIE, aHAIN3Y HayIHUX
pazoBa, MMCcamke U YCMEHY 010paHy CEMHHAPCKHUX PagoBa.

Ouena 3Hama (MakcuMaJHu 6poj moena 100)

IIpenucnutHe 00aBe3e MOEeHa 3aBpIUIHM HCIIMT [IOEHA
AKTUBHOCT Y TOKY IIpeJaBama 10 MTUCMEHU HCITUT 20
NpaKTUYHA HACcTaBa YCMEHH UCITUT 30
KOJIOKBHjYM-H 20 |

CEeMHHap-u 20




Cryaujcku nporpam: Mactep akageMcke ctyauje MoJiekyaapHa 6uojioruja v gus3noJioruja

Hasus npeamera: MBb®215 MoJiekynapHa 6uosoruja u ¢pusnosiornja maTuunnx heaunja

HacraBuuk: /lannjesaa B. Tonoposuh

Cratyc npeamera: 136opuu (MB3)

Bpoj ECIIB: 6

YciaoB:

us npeamera

[{ub HacTaBe je yro3HaBame CTy/AeHaTa ca HajHOBUjUM AocTurHyhuma y obnactu Ouonoruje MaTn4HUX henuja u
BUXOBE TEpaljcKe TNPUMEHEe; CTYINCHTH he OWTH YIO3HATH M ca MeToAaMa 3a HW30JalHjy ¥ IPOMaraifyjy
MaTHYHHX hennja u BHUX0BO KOpHNThekhe y pa3sIuIuTAM SKCIIEPUMEHTATHIM MOJICINMa OOJICCTH.

Hcxon npeamera

Crynentu he ctehm ocHOBHa 3Hama O OpraHM3alMjd T'eHAa YKJbYUEHHX Y peryjandjy hemmjcKor IUKIyca H
mudepeHnrjanje MaTHIHAX henmja y pasnmuutuM TkuBuMa. Carnemahe 3Ha4aj IpUMEHE MATHYHUX henwja y
OMOMEIMIIMHCKAM HCTPaXHWBambHMa M €THYKE NpoOieMe Be3aHe 3a HHUXOBY HpuMeHy. To 3Hame he um
oMoryhuTti KpuTHUKO npaheme aKTyeTHHX HCTPAXKUBamba y 001acTH OMOTEXHOJIOTHjE ¥ XyMaHE MEIUIIHHE.

Canp:kaj npeamera

Teopujcka nacmaea: Ctpykrypa um ¢yHkuuja JJHK u xpomarmna. PexomOunantHa JIHK u kioHupame.
TpaHCKpHUIIIMja U TpaHCIAIMja — peryjiaiyja eKCupecHje reHa. Nemnjcku NUKIYC — TCHETHYKH U CIIMTCHETUYKH
MexaHu3mMu perynanmje. Jebununumja u xnacudukanuja matuyHux henuja. PaHm pa3Boj emOpuoHa.
EmOpuonanne matuune hemuje — ocHOBHE MopdoJionike U (HYHKIIMOHATIHE KapaKTepUCTUKE, MudepeHIrjaIija 1
kapaktepuzauuja. OcHOBHE Mopdosomke M (QYHKIMOHAIHE KAapaKTEPUCTUKE aJyJNTHUX MaTWYHUX henuja.
2Hume matnaaux henmuja. XemaTtonoesHe 1 MaTudHe henmje u3 mymyane Bprme. Me3eHXuMcKe MaTudHe hemnmje
— KapaKTepUCTHKE, IMOTEHIHjall 3a AudepeHIujannjy, IMyHOMOIyJIaTOpHA cBojcTBa. OCHOBHE MOp(oIomKe U
(YHKIMOHATHE KapaKTepPUCTUKE WHAYKOBAHUX IUTYPUIIOTCHTHHX MAaTHYHUX henuja. MexXaHM3MH HHIYKIHje
IUTypUNOTeHTHOCTH. MatmuHe henmje kaHmepa. Tepammjcka mpuMeHa MaTHyHHX hemwja. Matmune hemnmje
peruHe. Marnyne hemuje 3yOa. henmjcka Tepamuja ¥ TKUBHH HHXKCHCPHHT. ETHYKa mHTama y Be3d ca
KopuirhemeM MaTHIHEX henwja.

Ipakmuuna nacmasa: Pan ca henujckum Kyntypama. OCHOBHU NMPUHIMIHN W30JI0Bamkba M KyIType MHUIIUX H
XyMaHHX eMOpHOHATHMX MaTnyHuxX henwja; 3Hauaj ,,feeder” hemuja, pakropa pacra u ,,serum-free” meaujyma.
Xemarornoe3He MaTH4yHe heiMje — wH30JlalMja, KyJITHBAlMja, NpUMeHa. Me3HMHXMMCKe MaTh4yHe henuje —
W30JIaIMja, KyJTHBaNKja, qudepeHimjaingja, npuMeHa. KynTusaiuja nHAyKOBaHUX IUIYPHUIIOTCHTHUX MATUYHUX
hemuja. OcHOBHE MeTOJe MOJICKyJapHe OHOJIOTHje KOje Ce KOpHCTe y paay ca matuunuMm henujama.llucmena
U3paja 1 yCMeHa Mpe3eHTalja CeMUHAPCKHUX PaJioBa.

JlutepaTtypa

Lanza R., Atala A. Essentials of Stem Cell Biology (3rd Edition). ISBN: 978-0-12-409503-8, Elsevier

Stem Cells: From Bench to Bedside (Second Edition) Ariff Bongso and Eng Hin Lee ISBN: 978-981-4289-38-2
World Scientific Publications Co.

T'opan bpajymkosuh. Monekynapaa 6uonoruja 2. CaBpeMeHa aqMuHUCTpanuja, beorpan, 2012.

Tonoposuh M u Togoposuh JI. Bruonomxku tparosu u ananmmza mojiekyrira JJHK. MCBH:978-86-7760-137-9,
dakyaTeT MEIUIIMHCKUX Hayka YHuBep3utera y Kparyjesity.

OpUrMHAIHU M PEBHU]CKH PaJIoBH M3 00s1acTH 00yxBalieHHX Temama Kypca

Bpoj yacoBa akTuBHE HacTaBe | Teopujcka HacTaBa: 2 | IIpakTHyHa HacTaBa: 2

Metoae u3Bolhema HacTaBe
HacraBa oOyxBara npenaBama nmpaheHa Buaeo npe3eHTalyjama, TUCKyCrjy, paanoHUIE, aHAIN3y HAyTHHX
pazoBa, MUCAakHe U YCMEHY 0JI0paHy CEMHUHAPCKUX PJIOBa.

Ouena 3uamba (MakcuMajaHu 6poj moena 100)

IIpeaucnutHe 06aBe3e froena 3aBpIIHYM HCIIUT IIOCHA
AKTUBHOCT Y TOKY IIPEJaBama 10 MTUCMEHHU HCITUT 20
NpaKkTHYHA HACTaBa YCMEHH UCIIT 30
KOJIOKBH]YM-H 20 |

CEeMHHAp-U 20




Cryaujcku nporpam: Macrtep akagemMcke ctyauje MoJiekynapHa 0uosoruja u ¢pusnoJioruja

Hasus npeamera: Mb®216 MoJsiekysapHa 6MoJ10rHja KaHIepa

Hacrapauk: bpanka U. Ormanosunh

Craryc npenmera: V36opuu (MB3)

Bbpoj ECIIB: 6

YcioB:

s npeamera

N3ydaBame O CTPYKTYpHO] M (YHKIMOHAIHO] OpPraHM3aIlMji MaNUTrHe henuje, MOJCKyTapHUM MEXaHU3MUMa
KaHIIEpOTeHe3e W METacTa3e, METOMOJIOTHjU 3a W3ydaBambe €THOJOTHjEe M IHjarHOCTHKE TyMOpa, CTaHIapIHUM U
HECTaHIAPJAHAM MOJAJIHUTETHMA J€UeHa TyMopa.

Hcxon npeamera

[To 3aBpmIeTKy Kypca CTyIeHTH O OMIIM OCIOCOOJBEHH J1a: pazyMejy MOJEKylIapHe MeXaHH3aMe KaHIeporeHe3e u
Iporpecuje KaHIiepa, 1a Ipero3Hajy pa3inke y OHOJOMIKIM MpoIieCHMa n3Mel)y HeTpaHC(hOPMICaHNX U TYMOPCKIX
hemmja, ma oBlamaj pa3yMeBameM MOJIEKYJIApPHOT OKPYXEHma TyMopa, Kao M Ja pasyMejy YJOory MOJIeKyJIapHe
OuoInoryje y AMjarHOCTHIIM U Tepanuju ManurHux Oonectu. Takole, crymeHTn Ou Tpebano ma Oydy cnocoOHH na
MPUMEHHU CTCUCHA 3HaWma U3 O0JIACTH MOJICKyJapHe OMOJIOTHje ManurHe henuje, y €KCIEpUMEHTATHOM U3ajHY,
MHTEPIPETALH]H Pe3yITaTa, Kopulhiehy JTuTepaType 1 HHQOPMalMOHUX TEXHOJIOTH]a Yy OyayhiM MCTpKHUBabUMa.

Capp:xaj npegmera

Teopujcka nacmasa. Tymop: mojam u momene Tymopa. da3e pa3Boja Tymopa. ['eHeTCka OCHOBa Tymopa H
aucohyHkuja henujckux MexaHu3ama Ha MOJIEKYJIapHOM HHMBOY. EnmreHercke (HacieqHe) MPOMEHE y HACTaHKY
TymMopa. Matuyna henuja kanuepa. [IpoTooHKOreHH W OHKOTeHH. TyMOp CYNpecOpcKH I'eHU. ['eHHM YKIbY4YeHH Y
KoHTpony hemmjckor pacta. I'eHm ykipydeHu y perynanujy penapanuje omrehema JIHK. I'emnm ykibyuennm y
perynanmjy mpomeca amonrto3e. [lopemehaju y rpahu Temomepa. Mopdomomke n Onoxemujcke KapakTepHCTHKE
Manuraux henuja. MexaHu3Mu HCUTHAIHA IyT€BU MUTpanyuje TyMopckux henmuja. MetacTase u aHTHOTeHe3a. Yiora
HUMYHOT CHCTeMa y KaHIeporenesu. Emmunemnonornja kanuepa u y3podauiy. CrnennpuaHOCTH TyMOpPa pasIMIuTHX
oprana. Tepanujcku areHCH (MMYHO WM T€HCKa Tepamuja); Mojeiia IUTOCTATHKA M TEPaNujCKH IOKYIIaju JIedeHma.
Tymop wmapkepu. [lojaBa pesucreHTHOCTH ManMrEnx henwja. [IpeknaMHMYKAa WCHIUTHBaMka MOTEHIIN]jATHHX
IUTOCTATHKA, HCTPAXKKMBarba in Vitro u in vivo.

Ipaxmuuna nacmasa - Beoicoe, Jlpyeu obauyu nacmase, Cmyoujcku ucmpaxcusauku pad: Kynrypa henuja (pag ca
henujckum  nuHMjama, rajee henmja y  KynTypu). McnuTuBame  IUTOTOKCHYHOCTH — HOTEHIMjAITHUX
aHTUKaHLEpOreHux cyrncranuy (oapehusamwe BujadbuHocTn Tripanblue Meromom 1 MTT TecT HIMTOTOKCHYHOCTH).
Herteknuja anmonro3e kanmepckux henuja (AO/EB Mukpockorcku ecej). IMyHOJIOIIKe METo/Ie Y OUOJIOT ]| KaHIepa
(umyHodayopecueniia, WesternBlot). PeaktuBHe BpcTe KHCCOHHKA M a30Ta, e¢peKTH Ha KaHIEpP M amomTo3y
(onpehrBame KOHICHTpaLM]ja TapaMeTapa peJOKC CTaTyca).

W3pana ceMUHAapCcKHUX pajioBa.

Jlutepartypa

Jypummh B, XKXusanuesuh-Cumonosuh C. ETronoruja u matorernesa tymopa. ¥: OmIITa HaToomka Gu3noIoryja,
ypenuuk JKusanueBuh-Cumonosuh C. YauBepsutet y Kparyjepmy, Menumackn dakynret 2002, ctp. 463-484.
Abbas A, Lichtman AH, Pillai S. Osnovna imunologija. ®yukuuonucame u nopemehaju umyHnckor cucrema. lllecro
u3name, Jlata Cratyc, beorpan, 2019.
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Bpoj yacoBa akTHBHe HacTaBe | Teopujcka HacTaBa: 2 | IMpakTHyHa HacTaBa: 2

Metone u3Bohema HactaBe: Teopujcka HacTaBa — mpefaBama — POwerPoint mpe3eHTanmje, CeMUHApCKU paioBH;
[MpakTryHa HacTaBa: JlabopaTopHjcke Bexoe.

Ounena 3Hama (MakcuMaJiHu 0poj moena 100)

IpenucnutHe 06aBe3e IIOCHA 3aBpIIHUUCIUT IIOCHA
aKTUBHOCT y TOKY Np€aBama 5 TMCMEHN/IPAKTHIHN UCITUT 20
IIPaKTUYHA HacTaBa 5 YCMEHHU HCOT 50
KOJIOKBH]YM-H 10

CEeMHUHAp-U 10




Cryaujcku nporpam: Mactep akageMcke cryauje MoJgekynapua 0uosoruja u ¢puszmnoJiornja

Hasus npeamera: Mb®217 [IpuHUMNIN 1 MeTo/le Y TeHETHYKOj TOKCHKOJIOTHjH

HacraBauk: Jlapko B. I'pyjuuuh

Cratyc npenmera: M36opuu (MB3)

Bpoj ECIIB: 6

YciaoB:

ub npeamera

VYro3HaBame CTylIeHaTa ca MEXaHHM3MHMa T'C€HOTOKCHUYHOT e()eKTa CPEIMHCKHX areHaca ¥ HOBHM CTpaTerdjama 3a
TECTHPamke TeHOTOKCHYHOCTH IPHUMEHOM TECTOBA 3a NeTeKnujy omTehema reHeTmykor Marepujana Ha HHBOYy JJHK
MOJIEKyJa, TeéHa MU Xpomo3oma. IlpommpuBame 3Hama O MOCIEAMIIAMa IPUCYCTBA T'€HOTOKCHMYHUX areHaca M
MOJyTaHaTa y >KABOTHO] CpPEAMHH Ha 3[paBJbeé YOBEKa. YTIO3HABame CTyAeHATa ca TPHHOUINMA IIPHIMEHE
TEHOTOKCHKOJIOIIKUX TECTOBA YV IETEKIIUjU aHTUMYTarcHa.

Hcxon npeamera

Hakon ycremHo peann30BaHMX TNPEIUCIHTHUX M HCIHTHUX oOaBe3a cTymeHT he mMohm nma pasyme u cariena
TIOCTICUIIEC JIe0OBarha TEHOTOKCHYHHMX areHaca Ha TEHETHYKHM MaTepHjasl Kako IIO0jelWHIIA, TAKO U IOIyJaIHje.
CrynmeHt he OWUTH OCIOCOOJbEH Jla Ha OCHOBY MpHKAa3aHMX OCHOBHHX TECTOBA 3a [CTCKIMjy U CBaIyaldjy
TCHOTOKCUYHOT, MyTarceHOT M aHTHMYyTarcHOT cdekara areHaca MpPOICHM MPUMEHJbUBOCT oaromapajyher Tecra y
CKJIay ca J1abopaTOPHjCKUM YCIOBHUMA, Ka0 Uy 3aBUCHOCTH OJ1 IPUPOJIC U MPUMEHE TECTUPAHUX arcHaca.

Canp:kaj npeamera

Teopujcka nacmasa: MyTanyje 1 MEXaHU3MH HACTaHKA. MeXaHU3MH JeNI0Bamba (PU3NIKHUX, XEMHjCKUX U OMOJIOMIKHX
TeHOTOKCHYHUX areHaca. MyrareHe3a u KasineporeHesa. Pemapammja JHK Momekyna u  aHTHMyTareHesa.
Merabonuzam kceHOOMOTHKA. OJHOC TOKCHYHOCTH M TEHOTOKCHMYHOCTH. TecToBuM 3a jerekuujy omrtehema
reHeTnykor Matepujana Ha HuBoy JJHK monexyna, rena u xpomozoma. CaBpeMeHe METOJie ¥ NPUCTYINHU y ACTEKIHjU
TCHOTOKCUYHUX arcHaca. [I[puMeHa HOBUX TEXHOJIOTHja U Pa3BOj HOBUX JAUCIUILIHHA.

Ipakmuuna nacmasa: Jletexiyja TeHOTOKCUYHOCTH oMohy OusbHuX Monen opranuzama (Allium cepa, Tradescantia,
Zey mays, Vicia faba). Jlerexkuuja reHOTOKCHYHOCTH TOMONy aHuMmanmHux Mojen opranmzama (Mytilus edulis;
Lumbricidae; Danio rerio; Mus musculus, Rattus norvegicus). IIpoiieHa reHOTOKCHYHOT eeKTa areHaca aHaIu30M
XyMaHOI Marepujajia (MHKPOHYKJIEYC TETC, TECT pa3MeHe CECTPHHCKHX XpOMaTHIa, KOMET TecT). buomapkepu
TeHOTOKCUYHOT edpekTa aeposaralersa. bBuoMapkepy reHOTOKCHYHOT epeKTa 3payeha.

JlutepaTtypa

3umomwnh /I, AuhenkoBuh M. ['eHOTOKCHYHM areHcH, eeKTH, NPUHLIUIIA U METO/I0JIorHja neTekuuje. Hay4yHa kwura
Beorpan, 1990.

Puntari¢ D, Miskulin M, Bosnir J i sar., Zdravstvena ekologija, Medicinska naklada, Zagreb, 2012.

Opabpanu pasoBu MyOnuKOBaHH y Mel)yHAPOIHHUM HAYYHHM YaCOMUCHMA U3 OBE 00JIaCTH.

Bpoj yacoBa akTuBHe HacTaBe: Teopujcka HacTaBa: 2 ‘ IIpakTnyna HacTaBa: 2

Mertone u3Bohema HacraBe : [IpegaBama- POWErpoint mpeseHTanMje, KpaTKH GUIMOBH; NpaKTHYHA HACTaBa-
JIEMOHCTpaIHje, TEOPHjCKE BEKOE, pelIaBame MPOOIEMCKUX 3aaTaka

Ouena 3Hama (MakcumaJsnu 6poj moena 100)

[penucnutHe 06aBe3e MoeHa 3aBpLIHN UCTIUT rnoeHa
aKTUBHOCT Y TOKY IIpE/laBama 5 MUCMEHU UCIIUT 10
NpaKkTHYHA HACTaBa 5 YCMEHH UCIIT 30
KOJIOKBHjyM-H 50 |
CEeMHHAp-U




Crynujcku nporpam: Macrep akageMcke cTyauje MoJiekynapHa 0uosoruja u ¢gpusnoJioruja

Ha3zus npeamera: Mb®218 Ctyaujcku HCTPa)KMBAuKH pajt

Hacrasuuk: MenTop

Cratyc npeamera: Ob6aseszan (O)

bpoj ECIIB: 5

YcioB:

s npeamera

Yno3HaBame MpoOJIEMAaTHKE Be3aHe 3a HM3a0paHy YKy OO0JIACT y MOJICKYJIApPHO] OWOJOTHjH U (DU3UOJIOTHU]H.
[TpaBunHO KOpHcTehy nucaHy Hay4HY JIUTEPATYpy, Kao U caapskaje JoCTymHe npeko VHTepHeTa, cTyneHT Tpeda aa
CTeKHE YBHJ y aKTYeIHOCT mpoObieMaTHke u3abpaHe 3a TeMy 3aBpImHOT pana. Llwb je moderak MCTpaXKuBama y
nmaboparopuju U / WM Ha TepeHy Tako IITO ce yMo3Haje ca JeTajbuMa M CaBiiajiaBa TEXHHKE W METOIE Koje ce
KOPHCTE y HCTpakuBamuMa y m3abpanoj obmactu. Pagehn mcrpaxkuBama b je Aa CTYACHT MPHUKYIH pe3yITare,
onx xojux he m3abpaHe KOPHUCTHTH W OOpaauTh y 3aBpmHOM paxy. OcuM Tora, m3ydaBajyhu meTasbHO nM3abpaHy
00JacT, CTyIeHT Tpeba 11a Oyae ocroco0JbEH Ja Mperno3Ha OTBOPEHE MpodieMe Y TOj 00JIacTH.

Hcxon npeamera

HaxoH nonoxxenor CTyAHjCKOT HCTPAXXUBAUKOT pajia CTISHT he caBnajaTH TEXHUKE U METO/IE 1ab0paTopujcKor u /
WITH TEPEHCKOT pajia MOTPEeOHOT 3a Jalbi UCTPAKUBAYKH Pajl, Ko M MPABHJIHO KOpHIITiCHe JTUTepaType U MoaaTaka
JIOCTYIIHUX TIPEKO MHTEpHETa. Y TOKY paaa Ha CTYIMjCKOM HCTPaKHBAYKOM pamy Tpeba 1a je meduHmucana Tema
3aBpIIHOT pana, NPUKYIUbEHH U oOpaljeHn pe3ynratu, a CTYACHT OCIOCOOJbeH Jia MPEeNno3Ha OTBOpPEHe mpodieme y
o0acTu Kojy u3y4ana

Canp:kaj npenmera

Cagpikaj CTYyIUjCKOT HCTpPaKMBAdKOT panxa ce onpeljyje 3a cBakor cryaeHta mocebHo. CtymeHT Oupa jenaH ox
IpenMeTa KOjH je CITyNIao/moJiarao U y J0roBopy ca INpeAMETHIM HACTaBHUKOM - MEHTOPOM ITOYHE-E UCTPAYKMBAYKU
pan u Iperiies JuTepatype, Koju he pesyaTupatd KOHAYHUM (GOpMHpPambeM TeMe 3a U3paly 3aBpIIHOTr pana. HakoH
TOTa CTYICHT 3allOYHIbe paj y JadopaTtopuju U / WK Ha TepeHy, cpeljyje nobujeHe pesynrare; ynopelyje merone u
pesynTaTe ca CIMYHHM paJOBHMa JOCTYITHHM IIPEKO HMHTEpHETa; CTYAEHT yKadyje Ha MOTrYNHOCTH Jajber
HCTpakuBama y m3abpaHoj obmacTu.

W3 npukynbeHnx pesynirara GopMupa ce Mperyu3Ho TeMa 3aBpIIHOT pajia U CBH PEJICBAHTHHU MOJALU CE KOPUCTE y
MIpPUIIPEMH 3aBPIIHOT pajia

JlutepaTtypa
Jlutepatypa ce cacToju ol peleH3UpaHUX KIUra U CTPYYHUX M HAYYHHUX PaJioBa y 3aBUCHOCTH O]l M3a0paHe yxKe
o0nactu y OHOJIOTH]H.

Bpoj yacoBa akTHBHe HAcTaBe | Teopujcka HacTaBa: | IIpakTH4YHA HacTaBa: I CHP:5

MeTtoae usBolem-a HacTaBe
MunuBuayanHu paj nojJ pyKoBOJCTBOM MEHTOpa

Onena 3Hamba (MakcuMaJHu 6poj moena 100)

Hauwn npoBepe 3Hama MOTY OUTH pa3muduTH : (MIMCMEHH MCIHUTH, YCMEHH HCIIT, TIPE3EHTAIMja IPOjeKTa, CEMHHAPH

IpeaucnutHe 06aBe3e IIOCHA 3aBpIIHYM HCIIUT IOCHA
O0aBIbeH CTPYYHH MU HCTPAXKUBAUKA 25 Penensuja pana 20
3a1aTaK

[Mucame CTPYYHOT WIH UCTPAKUBAYKOT 25 YcMmeHa pe3eHTanyja pajia 30
paia




Crynujcku nporpam: Mactep akageMcke cryamje MoJsieky/japHa 61oJioruja u (u3N0JI0OTHja

Hasus npeamera: Mb®219 Ctpyuyna npakca

HacraBuuk/HacraBHuuu: MeHTop

Cratyc npenmera: Obasesas (O)

Bpoj ECIIB: 3

YciaoB:

us npeamera

VYo3HaBame CTy/IeHaTa ca yCIOBUMAa M HAUMHOM pajia y HayYHO-UCTPAXMBAYKUM MHCTUTYLMjaMa U yCTaHOBama,
W TIPUBpPEJHWAM OpraHu3alfjaMa y KojuMa ce 00aBbajy IOCIOBH W3 OONACTH MOJIEKyJIapHE OHoJorHje M
¢uznonoruje. CtyneHTn Tpeba a caryiefajy miodaaHy OpraHH3alMjy W Ha4WH (QyHKIHOHHCAFma OpraHH3allja,
yI03Hajy ca HAYMHOM paja B QYHKIIMOHCamka JabopaTopHja, Kao M Jia y3My ydeniie y opraHu3aliiju mocJia.

Hcxon npeamera

CryneHt je ocmocoOJbeH 3a e(hMKAacCHO M YCIEIIHO YKJbYyYMBAam€ Ha ITOCIOBHMAa W3 OOJIACTH KOjuM ce OaBe
opraHm3aIyje y KojuMa cy o0aBJbalH IMpPaKcy, a YHaNpeAe HUBO NMPAKTHYHUX 3HAMma, J1a M3Tpalie CIIOCOOHOCT
CHAJIaXKCH-a y HOBHMM YCJIOBUMA M J1a MOOO0JBIIA]y HUBO KOMYHHIIMPAHa.

Canp:kaj npeamera

V okBupy 90 pamHuX caTu CTYJEHT ce:

- yIO3Haje ca OpraHMu3aIrjoM, 3a1aliMa i HAaYMHOM (DYHKIIHOHHCAha OpraHu3allnje
- YIO3Haje ca OpraHu3alfjoM 1 HAaunHOM (hYHKIIMOHHKCAma 1abopaTropuja

- 0CIOCOOH 32 CAMOCTAJIHU U THMCKH HayYHOUCTPAKUBAYKH Pajl

- moOuja KOHKPETHE 3aJIaTKe Koje Tpeba cCaMOCTAIHO J1a MCITYHH.

Jlutepartypa

Bpoj yacoBa akTHBHe HACTaBe | Teopnjcka HacTaBa: ( | IIpakTnyHa HacTasa: 0

Merone usBohema HacTaBe

[pakca ce peanu3yje y HaydHO OOpa30BaHMM MHCTHTYLHMjaMa WIH MPUBPEIH, KPo3 caMocTanHu paj. CBakoM
CTYICHTY C€ IOoJeJbyje jelaH MEHTOpP W3 PeloBa 3allOCICHHX Y OpraHM3alHju y KOjoj ce mpakca oOaBima.
[IpoyuyaBame mpoleca ¥ AKTHBHOCTH NyTeM YyBHAa Yy JIOKyMEHTAlWjy M NPaKTHYHH palx Ha onpeheHum
mocioBuMa. Ha kpajy mpakce, MeTop W3 OpraHH3allHje Jaje OIeHY O YCIEIHOCTH oOaBJhama Mpakce, Koja je
jelaH o eleMeHaTa y OLCHHUBabY YCICITHOCTH oOaBJbeHe Npakce. HakoH ob0aBibeHE NMpakce CTYACHT Y BUILY
CEeMHHAPCKOT pajia IOJHOCH M3BEIITA] O COIICTBCHOM paJly M aKTHBHOCTHMA, a 3aTHM ra Ipe3eHTYje.

Ouena 3Hama (MakcumaJjnu Opoj noena 100)

IIpenucnutHe 00aBe3e MIOCHA 3aBpIIHM HCIIUT IToena
PenoBHO ncnymaname 00aBesa Ha

A y 10 MMUCMEHU UCTIAT 40
paKkcu
CEeMHHap-U 50 YCMEHHU HCIT




Cryaujcku nporpam: Mactep akageMcke cTyauje MoJiekynapHa 6M0J10THja M (PU3H0JIOTH]ja

Ha3zus npeamera: BM®220 3agpuinu pan

HacTaBHMK WM HACTABHMIIU: MeHTOp 3aBpIIHOT paga

Craryc npeamera: O6asesuu (O)

bpoj ECIIB: 10

Y cJ10B: NOJIOKEHU CBU MCIUTH InpeaBuljenu nporpamom, ogsocHo octeapeno 50 ECTIb

LlnbeBu 3aBpIIHOT pajga:

OcriocoOspaBame CTylleHaTa 3a CaMOCTAIHO pellaBame MpolieMa M W3paay Hay4YHO-UCTPAKMBA4YKOI paaa y
omabpaHoj obmactu. Y OKBHpPY H3paje 3aBpIIHOT paja, IIMJb je a ce€ CTYICHT OCImocoOM 3a caMocTalaH pag u
KpeaTnBaH NPUCTYN y MNPHUMEHH CTEYCHMX MPAaKTHUYHHX M TEOPHjCKHX 3Hama W3 oarosapajyhe obmactu, y
3aBHCHOCTH Ol 0fadpaHe TeMe; caBlafaBame MPAaBIIHOT Kopuimhema aurepaType, nopehema cBojux pesynrara ca
pesyinTaTHMa M3 JIMTeparype, NpaBWIHO Kopuiufiele W M300p M3 pe3yiTaTa MIMPUX HUCTPAKUBama 00aBJBCHHX Y
okBupy CTyoMjcKOT MCTPaKMBAYKOT paja, M3paay Npe3eHTandje 3a omg0OpaHy paja, jaCcCHO M KOHITM3HO YCMEHO
U3JIaramke pe3ylITaTa CBor paja.

O4yexkHBaHU UCXOAU:

HakoH MOJIOXKEHOT 3aBPINHOT paja CTyJACHTH he MohiM Ja camMOCTamHO peliaBajy mpobiiemMe u3 00JacTu
MoJIeKyJlapHe Ouojoruje u (Gpu3nosoruje NpUMEHOM aJeKBaTHHX MeTona; crehu camocTainHOCT y oOpaam 3anare
Teme; cTehu cHnocoOHOCT aHamu3e MpoOiieMa U HallaKeHa pellickha, ¢a aHaIM30M J00pUX M JIOIIUX CTpaHa
MPEAJIOKEHOT pellema; crehd MpernusHOCT y MHcaky W YCMEHOM W3Jlaralkby CBOT paja, y3 IMOIITOBAE
pacmonioxkuBor BpemeHa. [loceOHo je BaxkHo 1mTo he ctyaeHTu crehin crnocoOHOCT MOBE3MBakha OCHOBHUX 3HaMba U3
pa3IUYUTUX 00JIACTH M FbUXOBA IPUMECHA.

Onuwru cagpxkaju:

3aBpIIHA — MacTep paj NPeACTaB/ba CAMOCTATHH HCTPaXKMBAYKHU PaJl CTyICHTa Y KOME OH CaBllaJlaBa METOJOJIOTH]E
HCTpakuBama y oapeheHnM oOnacTiMa OHONIOTHje W Jaje IONPHHOC y 00JacTH W3 KOje pajd 3aBpLIHH pai, y3
VIIyTCTBa M KOHCYJTAIMje ca MPEeAMETHAM HACTABHHKOM-MEHTOPOM. Y3 MOMON HAacTaBHUKA CTYyIESHT (opmymuIie
npo0iieM, MOCTaBJba XUIOTE3y, KOHIUIIUPA MCTPAXMBAYKH NMPUCTYN M OHMpa oaroBapajyhe MeTone HCTpaKUBamba.
CTyIeHT caMOCTallHO MPUKYIUba U oOpalyje onrosapajyhy nmutepatypy. HakoH 00aB/beHOT HCTpaXUBamkba, CTYICHT
mpuIpeMa 3aBpiiHA pan y GopmMu Koju caapxku ciencha mornaespa: YBom, Marepujan u merone, Pesynrarw,
Huckycuja, 3akibyuak, JlutepaTypa. 3aBpIIHH paja CTYICHT IpHjaBJbyje aKO je YIHCAO 3aBPIIHH CeMecTap U
TIOJIOXKHO CBE MCIIMTE MPETXOIHOT cemecTpa. JletasbHe oapende o npujaBH, YCIOBHMA 3a M3pajly U HAYMHY OJ0paHe
oBor pana ytephyjy ce Craryrom u onroapajyhum akruma ®daxynrera. 3aBpIiHU paj je pe3yJTaT UCTPaKUBAUKOT
CTY/AMjCKOT paja CTyAEHTa M Mpe/CTaBJba 3aBPIIHKM MCIUT 33 CTHIAKE aKaJIeMCKOr Ha3nBa Macrep MoJeKyJlapHH
6uosor u uszmoIor.

MeTtoae usBohema:

ExcnpumenTtanna — mabopaTopHjcKa HCTpaKHBamka W/WIH TEPEeHCKH pan; cpehuBame, m300p W Kopumheme
nojaraka no0ujeHux y CTYAHjCKOM HCTPaXXUBAYKOM pajy; CaKyIJbalke U MpPErie] JIUTEPaType; CTATHCTHYKA
0o0paga pesynrara; KOHCYATAallMje M JHCKycHja pe3yliTata ca HACTABHUKOM (MEHTOPCKA HACTaBa), MHCAme U
NpUIpeMa Mpe3eHTanuje 3a oJ0paHy; MpuIpeMa U mnpeiaja 3 yKOpHUYeHA MPHUMEpKa 3aBPIIHOT paja MEHTOPY H
jenaH 6ubimoTeny; ycMeHa ogOpaHa paja.

HaxoH u3paje paja u carjjacHOCTH MEHTOpA Ja je paj| yCIelHo ypaleH, KaHIuaaT OpaHu paj npeja KOMUCHjOM Koja
ce cacToju O] HajMame TPU HacTaBHHKA. JlaTyM W Bpeme jaBHE oj0paHe paaa 00jaBJbyjy Ce Ha OTJIACHO] Tabyu
HajMame celaM JaHa npe oJa0paHe, a OleHA O YCHeXy KaHAWAaTa Ha 3aBpIIHOM pajy CaolllliTaBa ce KaHAWAATY
0JIMax 10 3aBPIICHO] 00paHH, y3 oaroBapajyhe oopasnoxemne.

Ouena (MakcuMmaJHu Opoj moena 100)
- N3pana 3aspuHor paga (50 moena),

- [Tucame paga (20 moena)

- OnOpana 3aspiHor paja (30 noena).







