Yuusep3urert y Kparyjesny
dakyJaTeT MEAMIIMHCKUX HAYKA

Cryaujcku nmporpam

JOKTOPCKE AKAJIEMCKE CTYJHUJE -
OAPMAINIEYTCKE HAYKE
(HA CPIICKOM M HA €HIJIECKOM je3HKY)



JOKTOPCKE AKAJITEMCKE CTYAUJE - PAPMAILIEYTCKE HAYKE

Pacrniopen npeamera o cemecTprMa U roJuHama CTYAHjCKOT IIporpama

IIPBA I'OJIUHA
udpa AKTHBHA Ocraan
P.b. mpemMera Ha3zuB npeamera Cemectap | Craryc HACTaBa wacosn | ECIIB
I CHUP
1. DASF01 | Metogmonoruja u eTHKa HAyYHONCTPAKUBAYKOT pajia I 0 3 2 0 4
2. DASF02 | MenunuHCcKa CTATUCTAKA | (6] 3 2 0 4
3. DASF03 | MenumnuHacka HHPOpMAaTHKa | (6] 3 2 0 4
N360puu 610k 1 (6upajy ce Tpu npeamera ogHocHo 18 ECIIB)
1. DASF04 | Pauynapcke MeToze Y IW3ajHUPARKY JICKOBa I )4 2 2 0 6
2. DASF05 | UctpaxnBame NpUpOTHUX IPOU3BOAA Y (hapMaruju I )4 2 2 0 6
3. DASF06 | UctpaxuBame 1 pa3Boj (apMaIleyTCKIX Ipemnapara Ha 0a3u OMJBHHUX CHPOBHHA I )4 2 2 0 6
4. DASF07 | CaBpeMeHHU TPEHIIOBH y JEPMOKO3METOJIOTHjH: KO3METOICYTHIIN, HyTPUKO3METHKA M HyTPaleyTUITH I )4 2 2 0 6
5. DASF08 | HctpaxknBama y HHTETPAaTHBHUM METOJIaMa Jicuerha I )4 2 2 0 6
6. DASF09 | OcHOBHUM NPUHIUIH pajia y J1adopaTopuju I )4 2 2 0 6
7. DASF10 | Menumuaa u papmanyja 3acCHOBaHa Ha JOKa3MMa | " 2 2 0 6
8. DASF11 | UctpaxuBame y obmactu conujanHe papmanuje u papMareyTcKe mpaKce I )4 2 2 0 6
9. DASF12 | UctpaxuBame y oOnacTu KIHHHIKE Qapmanyje u hapMaKkoTepanmje I )4 2 2 0 6
10. DASF13 | UctpaxkuBama y €KCIIEPIMEHTAIHO] U KIMHUYKO] (hapMaKOJIOTHjH I )4 2 2 0 6
11. DASF14 | UucTpyMeHTaIHE METOAE I )4 2 2 0 6
12. DASF15 | Buonoruja matnunux hennja U lBUXOBA TepaIyjcka IpuMeHa I )4 2 2 0 6
YKynHO YacoBa M0 BTy HACTaBe y OJIOKY 15 12 0
YxymHo yacoBa aktuBHe Hactase u ECIIb y Omoky 27 30
YKyIHO YacoBa HacTaBe y OJIOKY 27
N360puu 6,10k 2 (6upajy ce Tpu npeamera ogHocuo 30 ECIIB)
1. DASF16 | CuHTe3a u KapakTepu3annja HOBUX JepHUBaTa HECTEPOUIHUX aHTHHH(IAMAIH]CKHUX JICKOBA I )4 4 3 0 10
2. DASF17 | CaBpemeHu npuctyn y GopMynamnuju IpUpOAHAX U OPTaHCKUX KO3METHYKHX TIperapara I )4 4 3 0 10
3. DASF18 | IlpedopmynanroHa u GpopMynanyona HCTpakuBama (papMaleyTCKUX 00JIMKa 32 JIOKAJTHO U I " 4 10
CHCTEMCKO JIeJIOBambhe
4, DASF19 | ExcniepuMeHTaTHU MOJAEIH 33 UCIIUTUBAKHE ePUKACHOCTH U 0€30¢THOCTH KOHBEHIIHOHATHIX H I " 4 3 0 10
caBpeMeHHX (papMaleyTCKuX Ipenapara
5. DASF20 | ExcriepuMeHTaIHM MOJIeNU Y (papMarieyTckoj OMOTEXHOIOTHjH I )4 4 3 0 10
6. DASF21 | AnumarnHa M IpuMelheHa KapAHOBACKyJIapHa HCTPAKUBaba I )4 4 3 0 10
7. DASF22 | HUcnutuBame pelOKC paBHOTEKE M aHTHOKCHIATUBHOT KamaluTeTa 1 J41 4 3 0 10
8. DASF23 | HcrpaxuBama y papMaKOBUTHIAHIM U (papMaKkoennIeMHUOIOTHj! I )4 4 3 0 10
9. DASF24 | TpancnanuoHna HCTpaXuBama y GpapMaiuju I )4 4 3 0 10




10. DASF25 | HcrpaxuBama y 00JacTH pallMoHalIHe ynoTpede JiekoBa I )4 4 3 0 10
11. DASF26 | Merone cucteMaTH3alyje KIMHHYKUX CTYIMja O JICKOBUMA I )4 4 3 0 10
12. DASF27 | Jlabopatopujcku buoMapkepu I )4 4 3 0 10
13. DASF28 | MimyHoTepamuja Me3eHXUMCKHM MaTHYHHUM henijama I )4 4 3 0 10
YKyIHO YacoBa MO BHy HACTaBE y OJIOKY 12 9 0
YxynHo yacoBa aktuBHe HactaBe u ECIIB y 010Ky 21 30
VYKyImHO YacoBa HACTaBe y OJIOKY 21
YKynHO yacoBa 110 BUJLy HACTaBe y TOAUHU 27 | 21 0
VYkynHo yacoBa aktuBHe HacTase U ECIIb y ronunn 48 60
YKyITHO yacoBa HacTaBe y TOJAMHH 48

I1 - npenaBama; CHUP - crynujcku uctpaxusauku pag; O - ob6asesuu; U - n300pHu




JIIPYTA TOJUHA

HIndgpa AKTHBHA Ocrann
P.b. e Ha3us npeamera Cemecrap | Craryc HACTaBa wacosn | ECIIB
n_[ cup
H360pHu 610K 3 (6upajy ce Tpu mpeamera ogaocHo 30 ECIIB)
1. DASF29 | Cunresa, KapakTepH3alyja U HCITUTHBAKE OMOJIONTKE aAKTHBHOCTH KOMIUIEKCHHUX jeIIHIbCHA 11 )41 4 3 0 10
2. DASF30 | Knuanuka uciuTHBama e(pUKACHOCTH M 0e30€JHOCTH KOHBEHIIMOHATIHHUX U CABPEMEHHUX m " 4 3 0 10
(bapMaleyTCKuX mpenapara
3. DASF31 | HanorexHosoruje y pa3Bojy Hocaua/HHOBAaTUBHUX JIEKOBA 11 )41 4 3 0 10
4. DASF32 | Onab6pane in vitro metosie 3a HCTTUTHBAEE 0€30€MHOCTH, CTAOUITHOCTH 1 epUKACHOCTH m " 4 3 0 10
(dapManeyTCKux npernapara
5. DASF33 | CaBpeMeHU TpeHIOBH Y (apMalieyTCKoj OHOTEXHOJIOTHjU Il 4 4 3 0 10
6. DASF34 | TokcHKoJIOIKa HCTPaXKKUBakba y (hapMaKoJIOTHjH 11 41 4 3 0 10
7. DASF35 | MonekynapHa MEMIIMHA Y HCITUTHBABY JIEKOBA 11 41 4 3 0 10
8. DASF36 | ®apmakoreHeTnka 11 )41 4 3 0 10
YKyIHO YacoBa IO By HACTaBE y OJIOKY 12 9 0
YkymnHo yacoBa akTuBHe Hactase u ECIIB y 010Ky 21 30
YKyIHO YacoBa HACTaBE y OJIOKY 21
1. DASF37 | JlokTopcka Juicepralnyja - TEOPHjCKe OCHOBE I\ O 0 10 0 10
2. DASF38 | JlokTopcka qucepranyja - o0paja u nmyOnnkoBame pesynrara 1 I\ O 0 10 0 10
3. DASF39 | JlokTopcka qucepranyja - mpHjaBa TemMe I\ O 0 0 10 10
YKyInHO yacoBa o BUJly HacTaBe y OJIOKY 0 20 10
YkynHo yacoBa aktuBHEe Hactase u ECIIB y 610Ky 20 30
YKyIHO yacoBa HacTaBe y OJI0Ky 30
YKyIHO yacoBa 110 BUJIy HACTaBe y TOAWHU 12 | 29 10
YxymnHo yacoBa aktuBHe Hactase U ECIIB y ronunan 41 60
YKyIHO 4acoBa HAaCTaBe y FOJIMHU 51

I1 - npexasama; CUP - cTyaujcku uctpakusadku pax; O - obaBesnu; U - n3dopHu




TPERA I'OJJUHA

HIngpa AKTHBHA Ocranu
P.b. Ha3us npeamera Cemecrap | Crartyc HacTaBa ECIIb
npeaMera Tl CHP RACOBH
1. DASF40 | JdoxTopcka qucepranyja - oopaja u myOInKoBame pesynrara 2 \% O 0 30 0 30
YKyIHO yacoBa IO BHJy HACTaBe y OJOKY 0 30 0
YxynHo yacoBa aktuBHe HactaBe u ECIIB y 010Ky 30 30
YKyImHO YacoBa HAaCTaBe y OJIOKY 30
1. DASF41 | JlokTopcka qucepTanyja - u3paja VI O 0 20 0 20
2. DASF42 | JlokTopcka qucepranyja - TeXHHYKa 00paja u ondpana VI O 0 10 0 10
YKyIHO YacoBa IO BHy HacTaBe y OJOKY 0 30 0
YkynHo yacoBa akTuBHe Hactase u ECIIB y 010Ky 30 30
VYKyIHO YacoBa HACTaBE y OJIOKY 30
YKyITHO yacoBa N0 BHy HaCTaBe Y FOJJMHU 0 [ 60 0
YxynHo yacosa aktuBHe Hactase U ECIIB y rogunu 60 60
YKyITHO yacoBa HacTaBe y TOJIMHH 60

I1 - npenaBawa; CUP - crynujcku uctpaxusauku pag; O - obasesuu; U - n30opHu




DOCTORAL ACADEMIC STUDIES - PHARMACEUTICAL SCIENCES
Schedule of courses by semesters and years of the study program

FIRST YEAR
No Clouiss Course title Semester SIS tg(::trll\ilr?g Other ECTS
code (M/E) L SRW classes
1. DASF01 | Methodology and ethics of scientific research work | M 3 2 0 4
2. DASF02 | Medical statistics I M 3 2 0 4
3. DASF03 | Medical informatics I M 3 2 0 4
Elective block 1 (choose three courses, i.e. 18 ECTS)
1. DASF04 | Computational methods in drug design I E 2 2 0 6
2. DASF05 | Research of natural products in pharmacy I E 2 2 0 6
3. DASF06 | Research and development of pharmaceutical preparations based on plant raw materials I E 2 2 0 6
4. DASF07 | Contemporary trends in dermocosmetology: cosmetology, nutricosmetics and nutriceutics I E 2 2 0 6
5. DASFO08 | Research in integrative medicine I E 2 2 0 6
6. DASF09 | Basic principles of work in the laboratory I E 2 2 0 6
7. DASF10 | Evidence-based medicine and pharmacy I E 2 2 0 6
8. DASF11 | Research in the field of social pharmacy and pharmaceutical practice I E 2 2 0 6
9. DASF12 | Research in the field of clinical pharmacy and pharmacotherapy I E 2 2 0 6
10. DASF13 | Research in experimental and clinical pharmacology I E 2 2 0 6
11. DASF14 | Instrumental methods I E 2 2 0 6
12, DASF15 | Biology of stem cells and their therapeutic application I E 2 2 0 6
Total classes by type of teaching in block 15 12 0
Total classes of active teaching (L or SRW) and ECTS in block 27 30
Total classes in block 27
Elective block 2 (choose three courses, i.e. 30 ECTS)
1. DASF16 | Synthesis and characterization of new derivatives of non-steroidal anti-inflammatory drugs I E 4 3 0 10
2. DASF17 | Modern approach in the formulation of natural and organic cosmetic preparations I E 4 3 0 10
3. DASF18 | Preformulation and formulation research of pharmaceutical forms for local and systemic effects I E 4 3 0 10
4. DASF19 Experim_ental models for testing the efficacy and safety of conventional and modern pharmaceutical I E 4 3 0 10
preparations
5. DASF20 | Experimental models in pharmaceutical biotechnology I E 4 3 0 10
6. DASF21 | Animal and applied cardiovascular research I E 4 3 0 10
7. DASF22 | Investigation of redox balance and antioxidative capacity 1 E 4 3 0 10
8. DASF23 | Research in pharmacovigilance and pharmacoepidemiology I E 4 3 0 10
9. DASF24 | Translational research in pharmacy I E 4 3 0 10
10. DASF25 | Research in the field of rational use of medicines I E 4 3 0 10
11. DASF26 | Methods of systematization of clinical studies of drugs I E 4 3 0 10




12. DASF27 | Laboratory biomarkers i E 4 3 0 10
13. DASF28 | Immunotherapy with mesenchymal stem cells I E 4 3 0 10
Total classes by type of teaching in block | 12 9 0
Total classes of active teaching (L or SRW) and ECTS in block 21 30
Total classes in block 21
Total classes by type of teaching in year 27 | 21 0
Total classes of active teaching (L or SRW) and ECTS in year 48 60
Total classes in year 48

L - Lectures; SRW-Study research work; M - Mandatory; E - Elective




SECOND YEAR

Course " Status ACt'\.Ie Other
No code Course title Semester (M/E) Eeacrlgg " classes | ECTS
Elective block 3 (choose three courses, i.e. 30 ECTS)
1. DASF29 | Synthesis, characterization and investigation of biological activity of complexes 1l E 4 3 0 10
2. DASF30 | Clinical _investigations of the efficacy and safety of conventional and modern pharmaceutical m E 4 3 0 10
preparations
3. DASF31 | Nanotechnologies in the development of carriers/innovative drugs 11 E 4 3 0 10
4. DASF32 | Selected in vitro methods for testing the safety, stability and efficacy of pharmaceutical preparations 11 E 4 3 0 10
5. DASF33 | Modern trends in pharmaceutical biotechnology 1l E 4 3 0 10
6. DASF34 | Toxicological research in pharmacology Il E 4 3 0 10
7. DASF35 | Molecular medicine in drug research Il E 4 3 0 10
8. DASF36 | Pharmacogenetics Il E 4 3 0 10
Total classes by type of teaching in block | 12 9 0
Total classes of active teaching (L or SRW) and ECTS in block 21 30
Total classes in block 21
1. DASF37 | Doctoral dissertation - theoretical basics [\ 0O 0 10 0 10
2. DASF38 | Doctoral dissertation - processing and publication of results 1 v O 0 10 0 10
3. DASF39 | Doctoral dissertation - topic application v (o] 0 0 10 10
Total classes by type of teaching in block 0 20 10
Total classes of active teaching (L or SRW) and ECTS in block 20 30
Total classes in block 30
Total classes by type of teaching in year 12 | 29 10
Total classes of active teaching (L or SRW) and ECTS in year 41 60
Total classes in year 51

L - Lectures; SRW-Study research work; M - Mandatory; E - Elective




THIRD YEAR

No CoLres Course title Semester SEE tgitr:\i/r?g N e
code (M/E) L SRW classes
1. DASF40 | Doctoral dissertation - processing and publication of results 2 \% M 0 30 0 30
Total classes by type of teaching in block 0 30 0
Total classes of active teaching (L or SRW) and ECTS in block 30 30
Total classes in block 30
1. DASF41 | Doctoral dissertation - preparation VI M 0 20 0 20
2. DASF42 | Doctoral dissertation - technical processing and defense VI M 0 10 0 10
Total classes by type of teaching in block 0 30 0
Total classes of active teaching (L or SRW) and ECTS in block 30 30
Total classes in block 30
Total classes by type of teaching in year 0 [ 60 0
Total classes of active teaching (L or SRW) and ECTS in year 60 60
Total classes in year 60

L - Lectures; SRW-Study research work; M - Mandatory; E - Elective




JOKTOPCKE AKAJJTEMCKE CTYJAUJE - PAPMAILIEYTCKE HAYKE
Cnennduxanmje npeamera

Ha3zus npeamera: METOJIOJIOTUJA U ETUKA HAYUHOUCTPAXKMNBAYKOI PAIIA

Cratyc npeameta: O6aBe3Hn

Bbpoj ECIIB: 4

Ycaos: Youcan I cemecrap

us npeamera
Ymno3HaBame CTyOeHTa JOKTOPCKMX CTyAHWja Ca OCHOBHHM METOMOJOMIKUM W €THYKHM MpHUHIMIIAMA
Hay4YHOMCTPa)XKMBAUKOT paja.

Hcxon npeamera

Ocnoco0spEHOCT CTyICHTa Ja: TTO03HAj€ ¥ pa3yMe OCHOBHE METOIOJIONIKE MPUHIMIIE HAYIHOUCTPAXHUBAYKOT paja y
o0ylacTi MEAMIIMHCKUX HAayKa; jJaCHO M KOHIM3HO CAOMINTaBa PE3yNTaTe HAYYHOHCTPAKMBAYKOT paja y OKBHPY
YCMEHHUX TMpe3eHTalllja Ha HAayJYHHM KOHTpecuMa, KOH(pepeHIjaMa W APYIHMM HAyIHHM CKYIIOBHMa; jaCHO W
KOHI[M3HO CAOMIITaBa pPE3yJTaTe HAyYHOHCTPAKMBAYKOT Paja NUCMEHHM IyTeM y (OpMH HAaydHHX pajoBa,
MoOHOrpaduja, JOKTOPCKMX JAWCEepTalyja M JPyrMX HaydyHHX NOyOJHMKaldja; YCBOjU €THYKE KOJEKCe
HaYYHOUCTpaXXMBAYKOI' pala, IMpErno3Ha MHOpUuMEpe CTHYKOr, MOpPAJTHOI W HHTCICKTYAJIHOI' HENOUWITCH:a Y
HAayYHOUCTPaKMBAYKOM Pajy.

Capgpaxaj npeqmera

Teopujcka nacmasa

Hayka: nmedununuja, enemeHtd, ucropuja, kiacudukaiuja; Ilucame wiaHka 3a yacomuce; CaommiraBame Ha
HAay4YHOM CKYIly — yCMEHa Npe3eHTanuja, nocrep npeseHranuja; HayuHna nadopmanuja u komyHukaiuja; OcHOBU
STHKE HAyYHOUCTPAKUBAYKOT paja y Onomenuuuau; M360p An3ajHa CTynuje npeMa Iujby HCTPAKUBAbA.
Cmyoujcku ucmpaxcusauxu pao

Hayka: neduHHIMja, eneMeHTH, HCTOPHja, KIAacH(pHKaIMja — MPAKTUYHH aclekTH; [lncame wiaHKa 3a 4acomuce —
npakTHyaH npucTyr; CaonmTaBake Ha HAayYHOM CKYIy — YCMEHa Npe3eHTalHja, MOCTep Mpe3eHTaluja —
NpaKTUYHM acrekTd; HayyHa wWHpOpMandja W KOMYHHKalMja — TNPAakTHYHA npuMepr; OCHOBH eTHKE
HAayYHOHUCTPaXXUBAYKOT pajga y OWOMEIMIMHM — NPHHLMIHM W3 mpakce; M30op nu3ajHa CTyadje mpeMa LUIbY
UCTPaXHMBaha — IPAKTHYHU aCHEKTH.

IIpenopy4ena aureparypa

e Jankovi¢ S. Dizajn istrazivanja. Kragujevac: Medicinsko drustvo za racionalnu terapiju Republike Srbije; 2016.

e Gupta SK. Basic Principles of Clinical Research and Methodology. New Delhi: Jaypee Brothers Medical
Publishers (P) Ltd.; 2007.

e Smajdor A, Herring J, Wheeler R. Oxford Handbook of Medical Ethics and Law. Oxford: Oxford University
Press; 2022.

Bpoj dacoBa aktuBHe HacraBe: | Teopwmjcka HacraBa: 45 Crynujcku uctpaxuadky paa: 30
75

Mertone uspohema Hacrase
[IpenaBama U CTYIHjCKH UCTPAKUBAYKH P,

Ouena 3Hama (MakcuMaJHu 6poj noena 100)

IIpenucnuthe o6aBe3ze | Iloena 3aBpILIHM UCIIUT Iloena
AKTUBHOCT Y TOKY 30 MTUCMEHU HCITUT 70
HACTaBe

KOJIOKBH] yMH NPAKTUYHH HCIIAT

CEeMHUHApH YCMEHH UCITUT




Hazue npeamera: MEJJUIIMHCKA CTATUCTUKA

Crartyc npeamera: O6aBe3Hu

Bpoj ECIIB: 4

YciaoB: Ynucan I cemecrap

Hu/b npeamera

Ymno3HaBame CTyleHaTa ca CTAaTHCTHYKHM MeTo/aMa, ajlaThMa, TeXHHKama, PadyHCKHM BEIITHHAMA W MPaBHINMA
MICamka MOTPEOHNM 32 CTATUCTUYKO Pa3MHUILIbAE, TOCEOHO HHETOBY YIIOTY Y HAYIHOM Pajay W IPaKCH; pa3yMeBame
U TIPUMCHA IHPOKOT OICEera CTATUCTUYKUX METOJa OMTHHX 3a MCTPAXKUBAKA; MPUKYIUbAKE, MPUIPEMY U 00paay
HCOIMXOJHUX TOJaTaka ¥ KUXOBA aHAIN3a; NMPUMEHA OJroBapajyinx TEXHUWKA y aHAJIM3M MOJAaTaka U TyMadycCHe
CTaTUCTHYKUX PE3yJITaTa; CAMOCTAIHO KOPUINNCHE CTATUCTHYKUX TCXHUKA 33 HAYYHA UCTPAKUBAa KOja CTYACHTH
W3BOJIC, MOCEOHO 3a M3Pay HBUXOBUX JOKTOPCKUX JHCEpTaIlHja.

Hcxon mpeamera

3Hama u BemTuHe Koje he crymeHT crehu: kopuimheme pas3nuuuMTHX BpCTa IOJATaKa W HUXOBOI CyMHUpama U
pa3NMYMTUX BpCTa TpaduKOHAa 3a MpPEICTaB/balbe CTATUCTUUKMX II0/1aTaka; OCHOBHA 3Hama M3 TeopHje
BepoBaTHONE, TIO3HABame IOjeIWHUX pacmojena BepoBaTHOha m kopumrheme Tabnmia pacmozenia BepoBaTHOha;
MO3HABakE TECTOBA 3HAYAJHOCTH M CTAaTHCTHYKHX TEXHMKA 3a mopeljeme rpyma; Kako ce BpIIM ymopehuBame
CpeAnHEe MaJMX W BEIMKHX Y30paKa; MO3HABame Perpecuje M Kopenaiuje, Kao M MeToja 0a3supaHuX Ha MOPETKY
paHra; OCHOBHA 3Hama M3 aHaJIN3€ YHAKPCHOT - TabeNpama 1 CTATUCTHKE MOPTAJINTETA U CTPYKTYpE MOITyJIanuje.

Canp:kaj npeamera

Teopujcka nacmasa

Bpcre monaraka; Pacnomene ydectanmoctn; Xuctorpamu M Ipyrd rpadukoHH ydecTtanmoctd; OOmuIm pacronene
yuectanoctd; Menujane u kBantwim; Cpenuna; CtaHmapaHO ojcTymame W Bapujanca; OIHOC W TPOMOPIH]E;
3navajue udpe; Ipeacrasmpame tadena; ['paduxonn; Ocodbune BepoBaTHohe; Pacnogena BepoBaTtHohe u citydajHe
npoMmeHsbuBe; buHoMHa pacmonena; Poisson-oa pacmogmena; Hopmanxa pacmopmena; Pacmonene y3opaka
CranjapiHa Tpenika cpeauvHe y3opka; MHTepBanmu mnoepema; CTaHmapiHa Tpellka Y HWHTEpBal IOBepema 3a
npomnopuyjy; Paznuka mmelhy nee cpenune; Ilopeheme nse mponopimje; Tectupamwe xunorese; Tect npeazHaka;
[IpuHIMnm TecToBa 3HauyajHOCTH; HHWBOM 3HA4YajHOCTH W TUIOBH Tpellaka; YmHopehuBame cpeauHa BEIHUKHX
y3opaka; CraTucTuike TeXHHUKe 3a nopeheme rpyma; t pacnozena; t Meton jenHor-y3opka; CpenuHe Ba He3aBHCHA
y30pKa; Ynorpeba tpanchopmarmja; Oncrynama on MPETHOCcTaBKU t MeToza; JujarpaMu pactypama; Perpecuja;
Kopenanunja; Kopumheme xoedummjenra kopenamnuje; Bumectpyka perpecuja; He-mapamerapcke meroxe; Mann-
Whitney U rtect; WilcOXOn-oB TecT eKBUBAaICHTHHX MapoBa; SPearman-oB Koe(HIMjEeHT KOpeNnaluje paHra;
INapamerapcke mi He-mapamerapcke merone? ; Chi-square Tect 3a moBezanocT u Maine y3opke; TectoBu 3a 2 myrta
2 Taberne; Fisher-os ex3aktau Tect; Yates-oBa KopekiMja KOHTHHYHTETa 3a Tabeny 2 myta 2; lllance u yHaKpCHU
onHoc 1mance; CeH3uTUBHOCT M crneuuduynoct; CTaTUCTHKE MOpTAIMTETa M CTpyKTypa nomynanuje; Crorme
Mmopranutera; Cranaapau3anyja roarHa KopuihemeM TUPEeKTHOT U MHIAMPEKTHOT MeToza; Jlemorpadceke tabene
xuBoTa; Butanna cratucruka; [lupammaa mnomynanuje; 30MpHa Tabena CBOjcTaBa OCHOBHHUX CTaTUCTHUKHX
TEXHHKA.

Cmyoujcxku ucmpasicugauxu pao

Yno3naBame ca pagom y SPSS—y; U3panga xucrorpama u octanux BpcTa rpadukona; OnpehuBame Mepa meHTparHe
TeHJeHIMje 1 Bapujadunutera; OnpehuBame mapamerapa perpecuoHe npase; TecTHpame 3Ha4ajHOCTH apaMeTapa;
OnpehuBame n TecTupame Koepunnjenta Kkopenanuje; [Ipumena t-pacronene Ha mpuMeprMa U3 KIMHUYKE TIPAKCE;
[paxrrnaan npumepn jeaaopakTopeke aHamuze ANOV A u Bumectpyke perpecuje; CpoBoleme HermapaMeTapeKix
TexXHHKa; V3padyHaBame CTaTHCTHYKHX ITapamMeTrapa J1jarHOCTHYKUX TECTOBA.

IIpenopy4yena nureparypa

e Zdravkovi¢ N. Statisticke metode u biomedicinskim istrazivanjima. Kragujevac: Medicinski fakultet
Univerziteta u Kragujevcu; 2011.

e Field A. Discovering statistics using SPSS. London: SAGE; 2009.

e  Agresti A.An introduction to categorical data analysis. New Jersy: Wiley Interscience; 2007.

Bpoj uacoBa aktuBHe HacrtaBe: | Teopujcka HacTaBa: 45 Crynujcku uctpakuadxu paz: 30
75

Metoae usBolem-a HacTaBe
[IpenaBama 1 CTYIMjCKH UCTPAKUBAYKH P,

Ouena 3Hama (MakcuMaJaHu 6poj noena 100)

IpeaucnutHe o6aBe3e | Iloena 3aBpIIHN HCIIUT Iloena
AKTUBHOCT Y TOKY 30 MUCMEHH HCITUT 50
HacTase

KOJIOKBH] MU MPAaKTHYHNA UCITUT

CEMHHApH 20 YCMEHU HCIIUT




Hazue npeamera: MEJJUIITHCKA UHOOPMATUKA

Crartyc npeamera: O6aBe3Hu

Bpoj ECIIB: 4

YciaoB: Ynucan I cemecrap

Hu/b npeamera

Crumame HOBUX WiIH yHampeheme INpPeTXoJHO CTEYCHHX 3Hama y OONACTH MO3HABamka AapXHUTEKType U
(hyHKIMOHHCAFa CaBPEMEHHX PadyHApPCKUX CHCTEMA, 3aTUM Kopuihema padyHapCKHUX pecypca y HPUKYIUbamby,
kiIacu(UKoOBamY M 00panu HaydHUX HH(pOpMaIja, Kao ¥ MPEeHOCca M pa3MEHE ToaTaka.

Hcxon mpeamera

3Hama M BewITHHE Koje he cTymeHT crehin: crocoOHOCT 3a aHAM3y M CHHTE3y pPENIEBAaHTHHX IOJaTaka KOoju ce
onHOce Ha MOTYhHOCTH NMpHMEHE pauyyHapCKUX CHUCTeMa Y HCTPaKMBAYKOM pPajy; OCHOBE OIEPAaTHBHOI CHCTEMa
Windows; camocranno kopumthewe MS Office mporpamckor makera: mporpama 3a o6pany tekcra (MS Word),
nucame, hopMaTupame, ITaMname J0KyMeHaTa; mporpaMa 3a yHakpcHa u3padyHaBama (MS Excell); mporpama 3a
u3pajy MHTEpAaKTHBHUX ciaja-nipesenrtarmja (MS Power Point); camocTanno xopuiiheme eleKTPOHCKE MOIITE U
Ipyrux oONHMKa WHTEPHET KOMYHHKAIHja; CaMOCTAHO IPETpaXKHBamkbe OMOMENUIHMHCKMX O0a3a mmojgaTaka Hu
MPUKYIUbae, KIIaCH(PHUKOBamke M 00paja HaydYHHX HH(pOpMaIHja.

Canp:kaj npeamera

Teopujcka nacmasa

HemoBu pauyHapa, Kopmmheme wmuma wu Tacratype; CodrBep; PauyHapcke wMpexe; VYmorpeba UT-a y
CBaKOJHEBHOM JXMBOTY; 3ApaBJbe, CHUTYPHOCT M OKOJMHA; be3bemHocT; Ayrtopcka mpaBa n 3akoH; OcHOBe
oneparuBHor cucrema Windows; MS Word: Pan na noxymenty; ®opmarupame; JeduHucame n3rinena crpaHe;
Tab6ene; ['paduuku objextu; Obpacuu; Crunosu; Canpxkaj u apyre tadene; lllramname; [lonaBame jesnka; MeHu
Review; MS Excel: Ocuose Excel-a; Pax ca popmynama; Illtamname; @opmatupame caapxkaja henuja; I'paduka;
basa momaraka; YBoa; MS Power Point: OcuHoBuu enemenTH mpeseHrtanuje; Ilpumnpema caapikaja; Hampemuu
enemeHTH npeseHtanuje; [punpema u u3Bohemwe npezenranyje; [lonenasame nporpama; MHTEpHET M MEAUIIMHCKE
0a3e momartaka: Be0; E-momra; PazymeBame Oe30enHocTd 1 Oe30eqHOT paaa ca pauyHapom; Bupycu; [Ipernen 6a3a
nozaaraka; PubMed. KobCOH; Menununcku yaconucu Ha MutepHery; Tenemeauiuna.

Cmyoujcku ucmpaxcusauxu pao

Yno3HaBame ca apXUTEKTypOM M (YHKIMOHHCAEmEM CaBPEMEHHX padyHapcKHX cucTeMa u ymorpebom MT-a y
cBakoaHeBHOM xuBOTY; Kopumrhemwe oneparusHor cucrema Windows; Pax y MS Office nakery; Pax Ha untepaery
U PpyKOBame €INEeKTpOHCKOM momToM; [IpeTpaxuBame OnoMemuIMHCKHX 0asza ToAaTaka, NPHKYIUbAE,
KIacuuKoBame U 00pasa 1obujeHnx HHpopMaImja.

IIpenopy4yena nureparypa

e  Zdravkovi¢ N. Informati¢ke metode u biomedicinskim istrazivanjima. Kragujevac: Fakultet medicinskih nauka
Univerziteta u Kragujevcu; 2011.

e Katceher B.Medline: A guide to effective searching in Pub Med and other interfaces. San Francisco: The
Ahsbury Press; 2006.

e Edhlund BM. PubMed Essentials. Sweden: Form and Kunskap; 2006.

e Davies A, Mueller J. Developing Medical Apps and mHealth Interventions: A Guide for Researchers,
Physicians and Informaticians. Springer; 2020.

e Hudson B. Getting Started with Microsoft PowerPoint 2000 for Windows. London: Liberty Hall Ltd.; 2000.

e Chester A. Getting Started with Microsoft Word 2000 for Windows. London: Liberty Hall Ltd.; 1999.

Bpoj dacoBa aktuBHe HacrtaBe: | Teopujcka HacTtaBa: 45 Crynujcku uctpaxuadky paa: 30
75

Mertone uspohema HacraBe
[IpenaBama U CTYINjCKH UCTPAKUBAYKH Pl

Ouena 3Hama (MakcuMaIHu O0poj noena 100)

Ipeancnuthe o6aBese | Tloena 3aBpIIHN HCIIUT IToena
AKTUBHOCT Y TOKY 30 MUCMEHU HCIUT 70
HAcTaBe

KOJIOKBH] MU MPAKTHYHU UCITUT

CeMUHApH YCMEHH HCITHT




Hazue npeamera: PAYYHAPCKE METOJE V IU3AJHUPABY JIEKOBA

Crartyc npeamera: N300pHu

Bpoj ECIIB: 6

YciaoB: Ynucan I cemecrap

Hu/b npeamera

Vmo3HaBame CTyJeHaTa Ca OCHOBHIM METOJaMa KOMIIjyTePCKH MOTIOMOTHYTOT AW3ajHa JICKOBa KOj€ Ce KOPHCTE Yy
00J7acTH CaBpeMEHOT pa3Boja M HCIHMTHBAba HOBHX JICKOBA, KA0 M OCIOCOOJbABAEbE CTY/ACHATA 33 CaMOCTAITHO
JM3ajHUpame U u3apany in silico cryauja.

Hcxon mpeamera

Ilo 3aBpmieTky HacTaBe, CTyIeHT he OWMTH OCIMOCOOJbEH JAa: MpeTpakyje MPOTCHHCKEe Oa3e mojaraka u 0ase
OMONONIKKM aKTHBHHX MOJEKYIa; KOPHUCTH padyyHapcKe Mporpame 3a Iu3ajH (GapMakodope; BpPIIN HCIOUTHBAKE U
ontumuzoBatbe AJIMET ocobuHa HOBHX (DapMakoNOIIKK aKTUBHHUX je[HEbCHA; CIpPoBOAU iN SiliCO ckpuHUHT
TOKCHYHOCTH jeUIHCHA; TU3ajHUPa U CIPOBE/C CTYIHjE MOJCKYJICKOT JOKHHIA U CTYAH]e CUMYJAIHje MOJICKYICKE
JMHAMUKE; KPUTHYKK aHAIA3Upa U TyMadd pe3yiaTaTe CTyAHja MOJEKYJICKOT MOKHHIa M MOJEKYJICKE THHAMUKE;
BpImH in Silico uaeHTH(UKAIN]Y CHTHATHAX MyTeBay OGHOXEMHjCKMM MPOIIECHMa; KOPUCTH padyHApCKe Mporpame 3a
U3padyHaBambe PasIMUUTHX MOJEKYJICKHX ACCKPHIITOpA; IM3ajHHpa, CIPOBENe; KPUTHUKH aHAJIW3Upa W TyMadu
QSAR cryamje.

Canp:kaj npeamera

Teopujcka Hacmasa

OcuoBe Kommjyrepcku motroMorayror nu3ajua jekosa (Computer-Aided Drug Design); basze momaraka (Uniprot,
PubChem, RCSB-PDB, PDB Europe, ZINC, ChEMBL); PazymeBame u koHBep3uja Gopmara monekyina (sdf, mol,
mol2, pdb, pdbqt), 1D geckpuntopu wmonekyna (SMILES, InChl); Teopujcke MeToe U padyHApCKH IPOrpamMu 3a
MOJIEKYJICKO MOJeNiupame, KOHGOpMaluoHy aHalu3y M IpopadyH MOJIEKYJCKHX neckpurTopa; Jnu3ajH nexoBa
3acHOBaH Ha cTpykTypu juranga (Ligand-Based Drug Design); Jdusaju ¢dapmakodope; Pauynapcke merone 3a
ucnutuBambe u ontuMuzoBambe AJIMET ocobuHa (apMakoNoOmKH aKTHBHHX jemumema; In Silico ckpuauar
TOKCHYHOCTH jelUbCHa; BpcTe HEKOBAJICHTHHX HHTEPAaKIMja JeKoBa ca OuomosekynuMma: Craabe UHTEpakiuje,
BoJoHMYHE Bese, Van der Waals-ose cuite, aunon-aunon uHTepakuyje, Xxuapopodbue nuarepakuuje; Jnuzaju iekopa
3aCHOBaH Ha CTPYKTypu IpubHOr mpoteuHa (Structure-Based Drug Design); Tlpernen autepatype u omabup
MJBHUX MOJIeKyna; Xomonoro mopemupame; CTyauje MOJICKYCKOT IOKHHIa MaluX OpPraHCKHX MOJEKyla
kopumhemem codreepa AutoDock Vina/AutoDock; Crymuje MOJIEKYCKOT JOKHHIa KOMIUICKCHUX jEAHIbCHA
kopumihemem copreepa AutoDock; Cryaumje mornekyckor nokuHra kopuithemem codrepa Open Eye; Veon y
MOJISKYJICKY JauHamuKy; Cryauje cuMynanuje MoJekyicke nauHammuke; Ilpmmena in  silico meroma y
OMOMEIMIIMHCKUM HCTPAXXKMBAKBMMA: MPOIEHA aHTHBUPYCHOT MOTEHIIMjalla Pa3IMuUTUX NPUPOIHUX U CHUHTETCKHX
MmoJsiekyna y sedeny COVID-19, ckpununr HIV antuBupornka - maxudburopu HIV-1 mporeaze u mHXMOUTOpH
unTerpase, in Silico mmentuduKanja CUrHATHUX TyTeBa y OMOXEMHjCKHM MPOIECHMa, MPHHIMI MpEeHaMEHEe
nexkoBa; KBaHTUTHBHM OJHOCH CTPYKType M aKTHBHOCTH Y JH3ajHY JieKoBa; l3pauyHaBambe MOJIEKYJICKUX
neckpuntopa; Merononoruja u hopmupame QSAR mozena; Juszaju QSAR crymuja.

Cmyoujcxku ucmpasicugauxu pao

OOyka cryzmeHaTa 3a W3pamy CTyadja MOJIEKYJICKOT JOKWHTa, CTynuja Moyekyicke aumHamuke u QSAR crynmja.
CTyneHTH y3 acHCTCHLMjy HacTaBHUKa pajge Ha u3pamu in Silico crynuje Bpuiehn anamusy, BH3yenm3auujy v
NpHIIpeMy T00HjeHHX pe3yJiTara 3a IyOJIMKOBake Y HAyYHOM YacOIHCY.

IIpenopy4yena nureparypa

e Santos-Filho OA. In Silico Approaches in Drug Design. Basel: MDPI; 2022. Dostupno na:
https://www.mdpi.com/books/book/6252-in-silico-approaches-in-drug-design.

e Lemke T. Foye's Principles of Medical Chemistry. Philadelphia: Wolters Kluwer; 2013.

bpoj uwacoBa axtuBHe HacraBe: | Teopujcka HactaBa: 30 Crynujcku uctpaxkuadku paz: 30

60

Metoae usBolem-a HacTaBe
IIpenaBama U CTYINjCKU UCTPAKUBAYKH Pal.

Ouena 3Hama (MaKcuMaaHu 0poj noena 100)

IIpeaucnutHe o6aBese | Iloena 3aBpIIHN HCIIUT Iloena
AKTUBHOCT Y TOKY 15 MMUCMEHU UCITUT

HacTaBe

KOJIOKBHjyMH 20 MIPAKTUYHU UCTIUT

CEMHUHAPH 15 YCMEHHU HCTIUT 50



https://www.mdpi.com/books/book/6252-in-silico-approaches-in-drug-design

Hazue npeamera: UICTPAXKMBAIBE [TPUPOJHUX ITPOU3BOJA Y DAPMAILININ

Crartyc npeamera: N300pHu

Bpoj ECIIB: 6

YciaoB: Ynucan I cemecrap

Hu/b npeamera

Crumname 3Hama O MPHUPOJHHM HM3BOPHMA JICKOBUTHX jeIUEbCHA, HUXOBOM XEMHjCKOM CacTaBy, EKCTpPaKIHjH,
W30JIAIMjH, ACHTH()UKALNjU 1 pa3yMeBamke MEXaHN3aMa JIejCTBa OBUX jeANbEHha Ha OMOJIOIIKE CUCTEME H lbUXOBY
NpUMEHE y NPEBEHLU]H U JIeYey O0JIECTH.

HMcxon npeamera

[To ycmemHOM 3aBpIIETKY HAacTaBe M3 OBOI' IpeaMeTa, CTyJNeHTH he crehn 3Hama, BEWITHHE M CIIOCOOHOCTH
HEONXOJHE y MCTpa)kKnBambUMa NPUPOJIHUX MPOU3BoAa y obsactu dapmanuje. CryneHty he oBnamaT pa3iuuuTuM
MeToJlamMa Koje ce KOPUCTE 3a eKCTPaKIH]jy, N30Jalujy, NeTeKIHU]y U KapaKTepu3alnnjy OMOaKTUBHHX MOJIEKyla U
MeToJlaMa CKpHHMHTra ()apMOKOJIONIKMX W OHMOJIONIKMX aKTHBHOCTH jelMI-eHha MPHUPOAHOTr mopekna. Takobe,
cryneHtu he pa3BUTH CiocOOHOCT KPUTHYKOT Pa3MHUIIIbamka, IpeTpare U ogabupa peieBaHTHE JHUTEpaType U3 oBe
obyracTi, CIIOCOOHOCT 33 MCTPaXHMBamkbE M MHTEPIPETAL]y pe3ynraTa HCTpaKMBama Kao M aHAIN3Y U NPHUMEHY
CTEUCHUX 3HamA.

Canp:kaj npeamera

Teopujcka Hacmasa

VYBox y MCTpaKMBame NPUPOIHUX Ipou3Boaa y dapmanuju; [lperien ocHOBHHX Kiaca M (PH3UYKOXEMH)jCKHX
0ocoOWHa MPUPOIHNUX jeANmBeHha YKIbYUyjyhu anmkanoune, GeHONHE KUCETUHE, (IaBOHOMAE, TEPIICHOHIE W OCTale
ceKyHAapHe MetabonuTte; ExcriepuMeHTalHu 13ajH Y HCTPaXUBamky IPOU3BOAA IPHPOIHOT Topekia; [IpuHunny u
TEeXHHKE EKCTpaKlyje NMPHUPOIHUX jeAniberba; [IpHHIMIN M TEXHUKE XpOMaToOrpad)CKUX MeToja y HM30JIaliju U
ueHTUHUKALU]U IPUPOTHUX jeuiberba - XxpoMaTorpaduja y kononu, TLC, HPLC u GH; Cnekrpockoricke MeTose
y uneHtudukanuju npuponHux jeaumera - UV/Vis, IR 1 NMR cnektpockonuja, MaceHa CIEKTPOMETPH)ja;
CKpPUHUHI' aKTUBHOCTH M30J1aTa IPUPONHOI TMOpEKJa - NPUHLUUIM M TpPUMEHa TEeCToBa 3a IPOLEHY
AQHTUOKCHUJIATHBHE, aHTUMUKPOOHE M aHTUTYMOPCKE aKTHBHOCTH NPUPOJIHHX jeAMI-CHA; [IpUHIMNM M NpUMeHa
TECTOBA 3a MpPOLECHY TOKCHYHOCTH MPUPOJHUX jenumerma; OOpana mojgataka (UTOXEMHjCKOT CKPHHHHIA
NPUPOIHHUX NPOU3BOJA; M3BenTaBame U JOHOLICHE 3aKJbydyaKa pe3yiTaTa HCTPaKHBamba.

Cmyoujcku ucmpaxcusauxu pao

CHucTeMaTHyHO HCTPaXKHMBamke IPHPOIHHUX H3BOpa (OMJpaka, IJbMBA, MHUKPOOPraHM3aMa M APYTHX) ca LUJBEM
WICHTU(HKANMje W U30Jalyje OWONOMIKH aKTUBHUX jequmbema. CTYIOMjCKH HCTPaXHBAYKHA pal YKIbYUyje
pasnmunte ¢ase UCTpaKUBaFkha, YKIBYUYjyhu y30pKOBame, eKCTPAKIH]jy, H30JalHjy U WACHTU(PHUKAIN]Y aKTHBHUX
jelMmBbema, Kao M eBallyalldjy HBHXOBUX (apMakoJIOMIKUX cBojcTaBa. OBe (ase yKibyuyjy NPUMEHY Pa3induTHX
TeXHUKa Kao IITO Cy Xpomarorpaduja, CIEKTPOCKONHUja, OMOAKTHBHA TecTupama U apyre. OBaj oOJMK HacTaBe
oOyxBara M 00pamy pe3yirTaTra COICTBEHHX HCTpaXKMBama Ha 3aJaTy TeMy, Kao M INpe3eHTaldjy pe3yirata u
UXOBY NPUIPEMY 32 ITyOJIMKOBakE Y HAYYHOM YaCOIHCY.

IIpenopy4ena jqureparypa
e Heinrich M, Barnes J, Prieto-Garcia JM, Gibbons S, Williamson EM. Fundamentals of Pharmacognosy and
Phytotherapy. New York: Elsevier Science; 2018.

e Kovacevi¢ N. Osnovi farmakognozije. Beograd: Srpska Skolska knjiga; 2004.

e Barnes J, Anderson LA, Phillipson JD. Herbal Medicines. London: Pharmaceutical Press; 2007.

e Ahuja S, Scypinski S. Handbook of Modern Pharmaceutical Analysis. San Diego: Academic. Press; 2001.
e Lee DC, Webb ML. Pharmaceutical Analysis. Oxford: Blackwell Publishing Ltd; 2003.

o Ansel HC, Stockton SJ. Pharmaceutical Calculations. Philadelphia: Wolters Kluwer; 2017.

Bpoj uwacoBa aktuBHe HacrtaBe: | Teopujcka HactaBa: 30 Crynujcku uctpaxuadky paa: 30

60

Metoae usBolem-a HacTaBe
IIpenaBama U CTYINjCKU UCTPAKUBAYKH Pal.

Ouena 3Hama (MaKcuMaaHu 0poj noena 100)

IIpeaucnutHe o6aBese | Iloena 3aBpIIHN HCIIUT Iloena
aKTUBHOCT Y TOKY 30 MMUCMEHU UCTIAT

HacTaBe

KOJIOKBHjyMH 20 MIPAKTUYHU UCTIUT

CEMHUHAPH YCMEHHU HCTIUT 50




Haszue mpenmera: UCTPAXKMBAILE U PA3BOJ ®APMAINEYTCKUX IIPEITAPATA HA BA3M BUJBHUX
CHPOBHMHA

Craryc npeamera: M300pan

Bbpoj ECIIB: 6

Ycaos: Ynucan I cemecrap

Iwb npeamera

VYno3HaBame CTYIEHTa ca CTPYKTYpOM, KapakTepHCTHKamMa, OCHOBHUM IPHUHIMIINMAa EKCTpakKluje, cenaparuje,
uaeHTH(UKaNKje aKTUBUX NpHHIMIIA OWibaka mpema O(UIMHAIHUM IpOIUCHMa Kao M ca NPUCTYIHMa y pas3Bojy
(hapMareyTCKix npenapara Ha 0a3u OMJPHUX CHPOBHHA Y JIeUemhy OPOjHHX 000JbeHba.

Hcxon npeamera

Crynent he Omtu ocrmocoOJsbeH 1a: OBlaja Meroaama 3a JoOWjame W WACHTHQHKANHjy (apMaKoIOMKH aKTHBHUX
jenumema M30JI0BAaHWX W3 OWJBHHX CHPOBHHA Kao M ma caeiaga meroxe (in vitro/in vivo) 3a wucmuTHBambe
epuKacHOCTH, 0e30€THOCTH U CTa0MITHOCTH IpemnapaTa GOopMyIHCaHOT Ha 0a3u OMJPHUX CHPOBHHA KOja ce€ KOPHCTE y
nedemy OpojHUX 000JbeHbA.

Capap:xaj npeqmera

Teopujcka nacmasa

VYno3HaBame ca pe)epeHTHOM JIUTEpaTypoM, OQHUIMjaTHUM MPUPYYHULIMMA Ka0 U 3aKOHCKUM IIPOIMCHMA U3 00IacTH
¢urorepanuje; OcHOBHE HHPOPMAIHje O HOBUM (papMaKoJIOIIKK aKTHBHUM jeUI-CHhUMa U30JI0BAHUX M3 NPUPOJTHUX
MPOM3BOJIa KOjU Cy OJ 3Hayaja 3a MenuuuHyu ¢(apmanujy; OCHOBHU NPHHIMIIY NPUKYIJbamka, 00paje, Cyliema U
CKJIaJMIITeHha OMJbaka M OWJBHUX CHUPOBHMHA; MeToie eKCTpakidje, cenapanuje M HHACHTH(UKALWje aKTHBHHX
jenumbema U3 OWJBHOT MaTepujana (KBaJUTATUBHE M KBAaHTHTATHBHE XeMHjcKe aHamuse); [Ipuctynu y pasBojy
mpemapata Ha 0a3d OWJBHHX CHPOBHMHA Yy JICYCHY pECIUPATOPHUX 000JbCHa, XUICPTCH3Wje, aujabeTeca,
XUIEePXHIHIEMH]je, 000JbeHa )KCHCKOT PENPOLYKTUBHOT CHCTEMa, YCHE AYyIIbe, CHIOKPHHUX M KOXKHHX 000JbeHa Kao
U y Je4YeHy paHa, ONEeKOTHHA U 0)KUJbaka; MeTo0I0THja 1 MPUCTYIT Y HaydHOUCTpaxkuBadykoM pany (in vitro/in vivo)
3a HCIHTHBame SYUKACHOCTH M 0e30eJHOCTH mpenapara Ha 0a3W OWJBHHX CHPOBHHA Y HPETXOJHO HABEACHHM
obopemuMa; [IporieHa (puzndke, XeMHjcKe ¥ MUKPOOHOIIOIIKE CTA0OMITHOCTH TIpernapara Ha 0a3u OWJBHHX CHPOBUHA;
Vro3HaBame ca NPOjeKTHMa KOjH ce paje y okBHpY kareape; [IperpaxuBame u o0pana nureparype; PopMmynucame
HCTPaXMBAYKOT IIUTakba, U300p METOIOJIOTHje U CTATUCTHYKA 00pajia pe3ynTara qoOHjeHuX y CTyAuju hopmynamuje 1
KapakTepu3alyje rpenapara Ha 0a3u OMJbHUX cupoBHHa; [lucame pana 3a yaconuc.

Cmyoujcku ucmpasicusauxu pao

[pukynspamwe, 00pana, CyHmICHe W CKIAJUINTCHEG OWBHHX CHPOBHMHA, MeToae eKCTpakilfje, cemaparyje,
uaeHTHHUKALMje aKTUBUX MPHUHIMIA U3 Onibaka; PopMynanuja nmpenapara Ha 6a3u OMJBHUX CUPOBUHA U MCITUTHBAHE
BUXOBE eprkacHOCTH U 6e30eMHOCTH Y OpOjHUM 000JbebiMa; VcuTHBaKEe CTAOMIHOCTH (DapMalleyTCKUX Mpenapara
Ha 0a3u OMJFHUX CHPOBHHA.

IIpenopyyena aureparypa

e List PH. Phytopharmaceutical Technology. New York: Heiden & Son Co; 1989.

o Flegeer C. Handbook of pharmaceutical manufacturing formulations. Washington: CRC Press; 2004. Dostupno
na: http://repo.upertis.ac.id/1871/1/4_455253171732742643.pdf

e Rowe RC. Handbook of Pharmaceutical Excipients. London: Pharmaceutical Press; 2003. Dostupno na:
https://jums.ac.ir/dorsapax/Data/sub_7/file/Handbook%200f%20pharmaceutical%20excipients.pdf

e Troy D (ed). Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott Williams & Wilkins;
2006.

e Aulton ME. Pharmaceutics. Edinburgh: Churchill Livingstone; 2000.

¢ Reynolds JEF. Martindale The Extra Pharmacopoeia. London: Pharmaceutical Press; 1993.

e Marriot J. Pharmaceutical compounding and dispensing. London: Pharmaceutical Press; 2006.

e Barnes J, Anderson LA, Phillipson JD. Herbal Medicines. London: Pharmaceutical Press; 2007.

e Ahuja S, Scypinski S. Handbook of Modern Pharmaceutical Analysis. San Diego: Academic. Press; 2001.
Bbpoj wacoBa akTtMBHe HactaBe: | Teopujcka HacraBa: 30 Cryaujcku ncrpaxusadku paa: 30

60

Mertone u3Bohema HacTaBe
[IpenaBama M CTY/AMjCKH UCTPAXKHUBAYKH PaI.

Ouena 3Hama (MakcuMaJIHU Opoj noena 100)

IpenucnutHe o6aBe3e | Iloena 3aBpLIHU UCIIUT IToena
aKTHBHOCT y TOKY 30 MTUCMEHN HCITUT

HacTaBe

KOJIOKBH]YMH 30 MIPAKTUYHU UCIIUT

CEeMHUHapH YCMEHU HCIUT 40




Hazue mnpeamera: CABPEMEHU TPEHJAOBU VYV JEPMOKO3METOJIOTMJHU: KO3METOLEYTUILIYU,
HYTPHUKO3METHUKA 1 HYTPALEYTHIIN

Cratyc npeameta: V360pHu

Bbpoj ECIIB: 6

Ycaos: Youcan I cemecrap

us npeamera

Yro3HaBame ca peryjJaTMBOMH IIPOIMCHMA Y AEPMOKO3METOJIOTHjH. Y IO3HABAKE Ca CACTAaBOM M KapaKTepUCTHKaMa
KO3METHIIEYTHKA, HyTPUKO3METHKA U HYTpaleyTHKa Koju ce (HOpMyNHUIIY M HCIUTY]y Yy capaamH (dapmaneyra U
JepMarojora. YTNO3HaBamke Ca HAjHOBHjUM TPEHIOBHMA Yy pa3BoOjy KO3METOIECYTHKA, HYTPHKO3METHKA W
HyTpaneytuka. CTHIame 3HalBa O METONOJOTHjH W TEXHWKaMa 3a MpoleHy eduxacHocTH u Oe3bemHOCTH
JEPMOKO3METHIKHX ITPOM3BOAA.

Hcxon npeamera

CrymeHT je YyHO3HaT ca CBHM 3aKOHCKHM TIPOMHCHMa JepMoKo3Mmerosordju. Ilo3Haje pasnmke wu3Mmehy
KO3METOLIEYTHKA M KO3METHYKHX IpemnapaTta. CTy[eHT je yHo3HAT ca CBUM CHPOBHHaMa KOje ce KOPHCTE 3a U3paay
ca KO3METHIEYyTHKa, HYTPHUKO3METHKa W HyTpameyTruka. CmocobaH je ma ¢dopmynmme, m3pahyje W ucmuTa
edukacHoCT, 6€30eTHOCT U CTAOMIHOCT AEPMOKO3METHYKUX Npou3Boaa. CTy/AEHT MO3Haje caBpeMeHe TPEHJIOBE Y
(hopMynanyju oBUX MPOU3BO/IA.

Capgpaxaj npeqmera

Teopujcka nacmasa

Yno3HaBame ca 3aKOHCKMM IPONMCHMAa/CTaHIapAuMa y JepMOKo3MeTonoruju; JleduHuimja Ko3MEeTHUIEyTHKa,
HYTPUKO3METHKa ¥ HyTpaleyTuka; Pasnmuke u3mely IepMaroJiolIKOT Jieka, JIePMOKO3METHYKOI Npernapara U
KO3METHUKOI' TIpenapaTa; YTOo3HaBamke ca BpcTama, 0COOMHaMa aKTHBHUX CYIICTAaHIIM: BUTAMHUHA U MHHEpasia Kao
KO3METOLICYTHKa, HYTPUKO3METHKA W HYTPalCyTHKa; YTO3HAaBalke Ca YJIOrOM M MPUMEHOM OWJBHUX CHPOBHHA,
nentuaa, OWbHUX MaTW4HuX henwuja, (akTopa pacra, mMpeOMOTHKA W TMPOOHOTHKA y IEPMOKO3METHUYKE CBpPXC;
VYro3HaBame ca HAjHOBUjUM TPEHAOBMMA y Ppa3BOjy KO3METOLCYTHKa, HYTPUKO3METHKA M HYTPalCyTHKa Y
MPEBCHIN]H CTAPCH aKOXKe, ATOMHjCKOT AePMATUTUCA, TMTMEHTAIMje KOXKe, TePaIju po3aliee, MacHe KOXe, aKHU U
3alTUTA KOke o7 YB 3pauema; JlepMOKO3METHYKH MpernapaTd 3a TpeTMaH jaeunje koxe; OCHOBHH MPUHIIMITH
(dopmynanuje, TPOU3BOImHE TEPMOKO3METHUYKIX Mpemnapara; McnutuBame edukacHoctd, 6e30equoctu (in vitro/in
Vivo) u crabunHocTH (pu3nuKa, XEMHjCKA ¥ MHKPOOHOIIOIIKA) NePMOKO3METHYKUX Mpemapara; YIO3HaBame ca
NpojeKTHUMa KOjH ce pajie y OKBHpPY Karezpe; [IperpaxkuBame n odpana iuteparype; GopMyincame HCTPAKUBAYKOT
MUTamka, W300p METOAOJIOTHjE U CTaTUCTHYKA 00paga pe3yirara JOOHjCHUX y CTYAWju (GopMylalje U u3paine u
TecTUpama JAePMOKO3METHUKNX TpenapaTa; [Iucamwe pajia 3a yacomnuc.

Cmyoujcxku ucmpasicueauxu pao

Onabup cHpOBHHA 3a HW3pady JICPMOKO3METHYKHX Mpernapara; DopMmyircame JAEPMOKO3METHYKUX Mperapara;
Mertone u3pajie U METOJe 3a WCIUTHBAWkE ePUKACHOCTH, 0€30€IHOCTH M CTAOWIHOCTH JEPMOKO3METHYKHX
npenapara.

IIpenopy4yena nureparypa

e Barbara L, Richard A. Treatment in Dermatology. Oxford: Radcliffe Medical Press; 1993.

o De Polo KF. A Short Textbook of Cosmetology. Augsburg: Verlag Fur Chemische Industrie; 1998.
e Wolverton S, Wu J. Comprehensive Dermatologic Drug Therapy. Philadelphia:Elsevier; 2021.

e  Gandy WJ. Oxford Handbook of Nutrition and Dietetics. Oxford: Oxford University Press; 2020.

Bpoj wacoBa akTUBHE HacTaBe: Teopwujcka HactaBa: 30 Crynujcku uctpakupadku paz: 30
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Metoae usBolem-a HacTaBe
[IpenaBama 1 CTY/IMjCKH UCTPAKUBAYKU pajl

Ouena 3nama (MakcuMaJaHu 6poj nmoena 100)

IIpexucnutHe 06aBese IHoena 3aBpINHA HCIIUT IHoena
aKTUBHOCT Y TOKY HacTaBe 15 MMUCMEHU UCTTUT

KOJIOKBHj yMH 35 MPaKTUYHU UCTIUT

CEeMHHapH YCMEHHU HCIIUT 50




Hazue npeamera: UCTPAXKMBABA V UHTETPATUBHUM METOJJAMA JIEYEBA

Cratyc npeamerta: N300pHu

Bpoj ECIIB: 6

YciaoB: Ynucan I cemecrap

Hu/b npeamera

VYho3Hame CTyAeHaTa ca OCHOBHHUM KapaKTepHCTHKaMa, TEPalMjCKUM MOTYHHOCTMMa, ald M OrpaHHYeHHMa
Pa3IMYUTHX METOla MHTErpaTHBHEe MeauimHe. [IpoydaBame HCTpakuBama CIIPOBEICHUX Y OBHM obylacTHMa Tpeda
Jia TIOCITY)KH CTYJCHTHMA Kao jeflaH 0] BAKHUX aclieKaTa 3a cariieaBambe CBOI HCTPAKUBAYKOT MMUTAba KOje Kene aa
o0pasie y TOKTOPCKOj IMCEpTalHjH.

HMcxon npeamera

[lo3HaBame TepMHUHAa KOjU ce ymnoTpeOsbaBajy y OKBUPY HCTPaXHBamkba Yy MHTEIPAaTUBHOj MEAUIMHU
(KoMIUTeMeHTapHa U aNTepHATHBHA MequilnHa, patient-centerd care utn). [lo3HaBame reHepaqTHUX U CHSHUDUIHHIXK
oco0MHA NOjeIHUYaHUX METOJAa, Ka0 W KPHUTEpHjyMa 3a OCHOBAHOCT CIpOBOhema HCTPaXHBama y Pa3InduTHM
MeToJlaMa MHTErpaTHBHE MeIuIMHE (XoMeomnaruja, (puToTepanvja, ajypsBeaa, TpaAuLHOHATHA KHHECKa MeIUlrHa
uTA.) AnexkBaTHa ymoTpeda CTACTHCTHKE 3a pEIIaBak€ KOHKPETHHX MCTPaKUBAYKUX mpoOiiema. IlozHaBame
METOZOJIOTHja W3paje MeTa-aHal3e W IH3ajHa KIMHUYKHUX CTYIHja, Kako OW ce MPOBEpHO KBAIHTET 00jaBJFCHHUX
HCTPaXXHBabha 32 Pa3INUUTE METOJIC MHTCTPATHBHE MEANIIHHE.

Canp:kaj npeamera

Teopujcka Hacmasa

Cucrem MHTerpaTnBHEe MeAuIMHE 00yXBaTa METOJE KOje Cy Ce CBOjOM TEOPHjOM U IPAKCOM pa3BHjalic HE3aBHCHO
0]l KOHBCHIIMOHATTHUX MEIULIUCHKUX CHCTEMa y Pa3siMYUTHM JEeJIOBHMA CBETa; Y OKBHPY MHTCIPATHUBHE MEIHLIMHE
Hajla3e ce MEeTOoZe Koje ce rpy0o MOry IOJeNUTH Ha OHE Koje ce 0a3upajy Ha a3WjCKOM HauMHY pPa3MUILIbamba
(akymyHKTypa, TpaaullMOHAIHA KHHECKAa MEIUIIMHA, ajypBelia), U OHE Koje ce 0a3upajy HazamaJHO-CBPOIICKOM
METO/Iy 3aKJbyunBama (xepOajiHa MeIUIIMHa, apOMaTepanija, XOMeonarija, Kuponpaktuka); [lomena Merona npema
pa3mMuUTUM KpuTepujymMuma (OWIIONIKO 3acCHOBaHE TepamnMje, MaHWIyJaTuBHe Tepamnuje); OcHOBe OMOJIOLIKO
3aCHOBAHUX METOJa — XepOasHe Tepanuje, ynorpeda JUjeTeTCKUX CcymieMeHaTa; McropujaT HacTaHKa XOMEOIaTCKe
MenuuuHe; [IpUHIUITN 1 METO0JIOTHja KOPUIMheH! Y XOMEeOonaTCcKoM Jieuery; OCOOCHOCT XOMEOaTCKOTI TpeTMaHa
U pa3iMKe y OJHOCY Ha KOHBEHLMOHAIHH; MaTepuja MeIuKa — CacTaB M KOMIIO3WIHMja HABEACHHX CJIEMCHATA;
Heomxonna nurepatypa M codTBepH KOjH ce KOPHCTE Y XOMEOIATCKO] MeTuUHHM;/loKa3HBama XOMEOHMAaTCKHX
aexosa (Proving); Ilpunpema xomMeonaTckux jekoBa; HeonxomHu MaTeprjaad U METOJE 3a MIPUIIPEMY3 XOMETaTCKOT
neka; Ckane pasOnaxema; Pasnmuka msmel)y XanemanoBor um KopcakoipeBor MeToia IpHIpPEME XOMEONATCKOT
Jeka; AHanu3a BpcTa CTyIMja CIPOBEICHUX Ha Pa3MYUTHM MHTEIPATHBHHM METOIMA - CEpHje CiydajeBa, CTyAHje
CITy4aj-KOHTPOJIA, KOXOPTHE CTyAWje, MpHUKa3u ciydaja; CTATUCTHYKE METOAE Yy WCTPAXKUBAKBHMA METOMa
UHTEerpaTuBHe MeauimHe; OCHOBHM CTATHCTHYKH TECTOBH M TyMademe pe3yiTaTa CTATHCTHYKUX TECTOBa KOjU Ce
Hajuernlie KOPUCTEe y UCTPAKUBAMMA WHTETPATHBHE MEAWIIMHE; IHTErpHCaHO Jeuehe MaIUjeHTa — MOCT u3Mely
KOHBCHI[MOHAIIHE ¥ MHTETPATHBHE MEIHIMHE; MeTo/le HHTeTPATHBHE MEIUIIMHE Y OKBHPY 3[PABCTBEHOT CHCTEMA;
KoH3zopimjyM akaaeMCKHX MHCTHTYIMja KOjH pa3BHjajy KypHKyayM u3 uHTerpatuBHe Mmeaunuue (Consortium of
Academic health Centers for Integrative medicine - CAHCIM); CAHCIM Bou4 1 H3a30BH y UMILIEMECHTAIIH]H.
Cmyoujcku ucmpaxcusauxku pao

[perpaxuBame 0a3a HaydHe nutaparype; OOpana nureparype; M30op kibyuHux pedepenuy; M3pana cemunapa;
dopmuparbe CTaBOBA M 3HaWma O IOjeJMHHM MeToJaMa HHTerpaTMBHE MeamiuHe; CarienaBame BpCTe NU3ajHA 3a
COIICTBEHO MCTPAXUBAHkhE¢ HAKOH YBHIA Y U300p M BPCTY 00jaBIbEHUX CTYAHMja U3 METOJa HHTErPaTHBHE MEIULIMHE;
OBnajaBambeM 3Hama M3 OCHOBA XOMEOIATCKe MeauluHe; JlepuHHCame OrpaHHuYera MeTOola WHTepraTHBHE
MEJHIHHE.

IIpenopy4yena nureparypa

e Lomen M. Advanced Nutrition and Dietetics. New York: John Wiley & Sons; 2014.

e Cupara S. Nove metode primene lekova. Kragujevac: Fakultet medicinskih nauka, Univerzitet u Kragujevcu;
2014.

e Jankovi¢ S. Dizajn istrazivanja. Kragujevac: Medicinsko druStvo za racionalnu terapiju Republike Srbije; 2016.

e Joanes D. Pharmaceutical statistics. London: Pharmaceutical Press; 2005.

Bpoj wacoBa aktuBHe Hactase: | Teopujcka HactaBa: 30 Cryaujcku uctpaxxupadku paza: 30
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Mertone usBohema HacTaBe
[IpenaBama M CTYAMjCKH HCTPAXKUBAYKH P

Ouena 3Hama (MakcuMaaHu Opoj noena 100)

IIpeaucnutHe 06aBe3e Iloena 3aBpIIHU HCTIUT IToena
AKTHBHOCT Y TOKY HacTaBe 15 MTICMEHU UCITUT

KOJIOKBHj yMH 35 MPaKTUYHU UCTIUT

CEeMHHapH YCMEHHU HCIIUT 50




Ha3zue npeamera: OCHOBHU ITPUHINUIIN PATA V JIABOPATOPUIN

Crartyc npeamera: N300pHu

Bpoj ECIIB: 6

YciaoB: Ynucan I cemecrap

Hu/b npeamera

Yno3HaBame CTyJeHaTa NOKTOPCKHX CTYAMja Ca OCHOBHHM IIOCTYJaTHMa pajga y J1abopaTopuju M OCHOBama
Haj3HAYajHUJUX J1a0OpaTOPHjCKUX TEXHHWKA. YIIO3HABAaKkEe Ce HAYMHOM pPyKOBama ca NETHjCKUM KyITypama,
YyBameM M OpUIoM O J1abOpaTOPHjCKUM >KUBOTHI-AMa, MPUHIMINMA U3BOhemha HMyHOEceja, OCHOBUM M HAIIPEANM
MHUKPOOHOJIONIKMM TEXHHUKaMa, Ka0 U METOAaMa 32 M30JI0BabEe U aHAIN3Y HYKIEHHCKHX KHCEIIHA.

HMcxon npeamera

ITo 3aBpmieTKy HacTaBe, CTYACHT hie OWUTH OCIOCOOJBEH 3a caMoCTallaH pan y JjadopaTopuju, H3BOhCHE
eKcriepuMeHaTa Ha henujckuM JIMHUjaMa W J1abopaTOpPHjCKUM SKHBOTHE-AMA, KA0 M KJbYYHHUM JIaDOPATOPHjCKUM
nporeaypaMa KBaHUT(UKAIHMje PA3IHIUTHX MOJIEKYNA Y Y30pIMMa.

Capgpxaj npeqmera

Teopujcka nacmasa

OCHOBHH IPUHIIHITY pafa y JabopaTtopuju - XeMHuKajlje U peareHcH; TeopHjcKe OCHOBE aHATMTHIKUX MPOIETypa;
Texnuke pazga in Vitro - pax ca hemjckuM Kynatypama y CTepHIHHM ycinoBuMma CrekTpodoToMeTpHja, MpoTOYHa
UTOMETpHja, UMyHOpIoypecueHnuja; OCHOBHE KapaKTEepUCTHKE BHUBApHjyMa U CTaHIAPOH 32 Y3roj M UyBame
Ta0bopaTOPHjCKHUX KUBOTHbA; OCHOBHE OHOJOIIKO-(H3UOIONIKE OMJIHMKE JTa0OPaTOPHjCKHX KUBOTHHbA; TeXHHKE
pyKoBama ca JabOpaTOpUjCKUM >KHUBOTHEaMa; ETHYKM acrmekTH wH3Bohema oriena Ha J1abOpaTOPHjCKHM
KHBOTHIaMa; XHCTOMOP(OJIOTHja U UMYHOXHCTOXeMUja; TexHuKe 3a iN ViVO CelleKTHBHY JeIuienyjy Makpodara,
neanpurckux henumja, NK hemuja u T perymatopuux mumdornura; [lacusau tpanchep henmuja; Cenapanuja henuja
kopumhemeM MarHeTHUX KoJioHa; JlabopaTopujcke TEXHUKE 32 UCIIUTHBAE UMYHOMOAYJIATOPHUX KapaKTEPUCTHKA
W Kamanurerta 3a nudepennujanujy Matuaaux henuja; [Ipuniunu usBohema umyHnoeceja: Western blot, Dot blot,
ELISA, ELISpot, arnmyrtuHanuja, mpenunuraiyja, audys3uja, umyHodiayopecieHja, MeToje 3a H30J0Bamke U
onpehuBame KBaIUTETa HYKIEHHCKUX KUCeInHa U aHanu3y Mosekyna JJHK; OcHoBHe 1 HampeaHe MUKPOOHOJIOIIKE
TEeXHUKE: W30TallMja U KyJITHUBalMja OakTepHja, WACHTU(HKANK]ja aTOTeHa - HAlpeIHe TeXHUKE MACHTH(HKAIHje
(MALDI-TOF, cekBeHunupame) U ayTOMAaTH30BaHH MHUKPOOHOJIONIKK cHCTeMH; MeToae 3a onpehuBame THIA
henujcke cMpTH.

Cmyoujcku ucmpaxcusauxu pao

OcHOBH paja y n1abopaTopHju M pyKOBama ca JadopaTopujcKuM mocyhem M mumetupame; [lpunpema y3opaka u
n3BOherhe OCHOBHHUX AaHAJNTHYKUX Npouenypa crekrpoporomerpuja, ELISA, Western blot; MmoOmmm3anuja
Ja00PaTOPUjCKUX SKUBOTHIa M MOTYhHOCTH amukanuje JiekoBa; XHCTOMOP(OJIONIKa U HMYHOXHCTOXEMH)jCKa
aHaIU3a Tpenapara; YIO3HAaBame ca METOAaMa 3a H30JI0BAakbe M aHAIU3y MOJIEKyJa HYKICHMHCKHX KHCEIHHa;
OBgJla/iaBarbe¢ OCHOBHUM M HAITPEIMM MUKPOOHOJIOIIKUM TEXHUKaMa.

IIpenopyyena Juteparypa

e Guide for the Care and Use of Laboratory Animals. 8th edition. Washington (DC): National Academies Press
(US); 2011. Available from: https://www.ncbi.nlm.nih.gov/books/NBK54050/ doi: 10.17226/12910

e Torok E. Oxford Handbook of Infectious Diseases and Microbiology. Oxford: Oxford University Press; 2017.

e Nessar A. Clinical biochemistry. Oxford: Oxford University Press; 2016.

e Todorovi¢ M, Todorovi¢ D. Bioloski tragovi i analiza molekula DNK. Kragujevac: Fakultet medicinskih nauka
Univerziteta u Kragujevcu; 20109.

Bpoj dacoBa aktuBHe HacraBe: | Teopujcka Hactasa: 30 Crynujcku uctpaxupadk paa: 30
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Mertone uspohema Hacrase
[IpenaBama U CTYINjCKH UCTPAKUBAYKH Pl

Ounena 3Hama (MakcuMaIHu 6poj noena 100)

Ipeancnuthe o6aBese | Tloena 3aBpIIHN HCIIUT IToena
AKTUBHOCT Y TOKY 30 MUCMEHU HCIUT 70
HAcTaBe

KOJIOKBH] MU MPAKTHYHU UCITUT

CeMUHApH YCMEHH HCITHT




Hazue npeamera: MEJJUTLIMHA 11 PAPMAILIUJA 3ACHOBAHA HA JJOKA3MIMA

Crartyc npeamera: N300pHu

Bpoj ECIIB: 6

YciaoB: Ynucan I cemecrap

Hu/b npeamera

VYho3HaBame CTylIeHaTa ca KOHLENTYaJHHM IIPUCTYIIOM Y CaBPEMEHO] KIMHHYKO] IPAaKCH M HAayYHUM
ucTpakuBambuMa. [Ipyxame (yHIAMEHTAJIHUX Ca3Hama O NPUCTYIY Kako HWHAMBUIYaJIHOM IAlUjeHTy, Tako U
MOMYJalMjA y3 MHOIITBO NMPAaKTUYHHUX IpHMepa Koja y OCHOBM MMajy IuJb Ja o0jacHe Bedy uaMmely BammmHHX
JIOKa3a W3 HAay4YHUX HCTpaXKMBama Ca KIMHUYKUM NPUCTYIIOM M MpYyXe HajOOJbM TNPHUCTYH M TPETMaH Yy
3]IpaBCTBEHOM CHUCTEMY.

Hcxon mpeamera

[Ipeamer kaTeropuine pa3iuYWTe TUIIOBE KIMHUYKUAX I0Ka3a M paHTUpa MX MpeMa OAroBapajyhuM HaydHUM
nokazuma. [To 3aBpiieTKy HactaBe W3 OBOI NpEaMETa, CTyJeHTH he OMTH 0crocoOJbEHH Ja: KOPUCTH JOKase U3
MeTa-aHajlu3a M PaHAOMHM3MPAHUX KIMHUYKUX CTY/AWja; KOPHUCTH JOKa3ze M3 He-paHAOMU3UPaHHX M KBa3H-
eKCIIEpUMEHTAIHAX CTYAHja; KOPUCTH JTOKa3e W3 EKCIePHUMEHTATHUX (KOMIIAPAaTHBHUX CTYAHja, CTYIHje CiIydaja
WT].) CTyIHja; KOPHCTH JI0Ka3e M3 EKCIEPTCKUX aHalN3a M KIMHHYKE mpakce. Ha kpajy HacTraBe M3 IpeamMeTa
crynentu he takohe 6utH ocrocobsbeHH na: AehUHUIIE TPOOIEM, IPETPaXKH KeJbeHEe U3BOpE MOAATaKa, KPUTHIKU
MPOIICHN WH(POPMAIH]y, aIUIHIHpPa 32 HHPOPMAIHjy O MalHjeHTa H e(pUKacHO MPOLEHN KOHKPETHY HHPOPMALHjy
33 MHAVBHAYAJHOT TTAIMjCHTA Ca IIIJbEM CMambemha MEUIIMHCKE TPEIIKEe HA MUHUMYM.

Canp:kaj npeamera

Teopujcka nacmasa

OCHOBHM acCIeKTH TPHCTyNa MemunuHa/papMandja 3acHOBaHa Ha jokasuma (evidence based medicine and
pharmacy; EBMP); EBMP u KkBa3u eKCICpUMCHTalIHA WCTpaxknBaa, EBMP u 106po KOHTponucaHa
ucrpaxuBama; EBMP u Mera-aHanu3a; Jloka3u U3 eKCHEPTCKE M KIMHHYKE Mpakce; M3Bopu U MeauIMHCKe Oase
nozaaraka; MeauuuHa U Gapmaiyja 3aCHOBaHa Ha JIOKa3uMa M JOHOoLIewme omnyka; EBMP y unTepHOj Meauuunmy;
[Mpumapna 3apaBctBena 3amtura u npuctyn EBMP; EBMP y nenuwjarpuju; EBMP y ncuxujarpuju; EBMP y
nenujatpuju; EBMP y xupypmkum rpanama meaunnude; EBMP y xnmanukoj dapmakonoruju; [Ipaktudne amaTtke
3a pa3Boj TexHuke y EBMP npuctymy.

Cmyoujcku ucmpaxcusauxu pao

OCHOBHH acIleKTH TPHUCTyIa MeIWIWHA/(papMmanmja 3acHOBaHA Ha nokasmma (evidence based medicine and
pharmacy; EBMP) — npaktnunu acriektn; EBMP 1 kBa3u ekcriepuMeHTalIHa HCTPAKUBambha — IPAKTHYHU acIleKTH;
EBMP u n06po KOHTpoOJrCcaHa HCTpaXKiBamka — NpakTHdHu acnektr; EBMP u meTa-aHanmm3a — MpakTUYHU acleKTH;
Jloka3u U3 excrmepTrcke M KIMHWYKE INpakce — MPaKTUYHH acleKTH; V3Bopu M MeauIMHCKe 0a3ze moparaka —
NpaKTHYHU acriekTH; MeaunuHa U GpapManuja 3aCHOBaHa Ha JOKa3MMa M JJOHOIICHE OJUTyKa — NPAKTHYHU acTIeKTH;
EBMP y wuHTepHO] MenuuuHM — NpakTW4HU acnektd; [IpumapHa 3npaBcTBeHa 3amtura U npuctyn EBMP —
npakTuyay acnektu; EBMP y nenujatpuju — npaktudyau acnektu; EBMP y ncuxujatpuju — npakTUUHHM aclieKTH;
EBMP y nenujarpuju — npaktudau acnektu; EBMP y xupypuikuM rpaHaMa MeIuIMHE — MPAaKTHYHH acCHeKTH;
EBMP y knuHMukoj (hapMakoyioruju — NMpakTU4HU acrekTH; llpakThdHe anatke 3a pa3Boj TexHuke y EBMP
MPUCTYITy — NPAaKTHYHU aCHEKTH.

IIpenopy4yena nureparypa

e Straus SE, Richardson WS, Glasziou P, Haynes RB. Evidence-Based Medicine: How to Practice and Teach
EBM. Edinburgh: Churchill Livingstone; 2018.

e Bond C. Evidence-based pharmacy. London: Pharmaceutical Press; 2003.

o Katceher B. Medline: A guide to effective searching in Pub Med and other interfaces San Francisco: The
Ahsbury Press; 2006.

e Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

bpoj uyacoBa axtuBHe HacraBe: | Teopujcka HactaBa: 30 Crynujcku uctpakuadku paz: 30
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Metoae usBolem-a HacTaBe
[IpenaBama 1 CTYINjCKH UCTPAKUBAYKH PaJ.

Ouena 3Hama (MaKcuMaaHu 0poj noena 100)

IIpeaucnutHe o6aBe3e | Iloena 3aBpIIHN HCIUT Iloena
AKTUBHOCT Y TOKY 30 MTUCMEHH HCITUT 50
HAcTaBe

KOJIOKBH] MU MPAKTHYHU UCITUT

CEMHHAPH 20 YCMEHHU HCTIUT




Hazue npeamvera: NCTPAXHMBABE V OBJIACTU COLMUJAJIHE ®APMAIIMIE U DOAPMAIEVTCKE
IMTPAKCE

Cratyc npeameta: V360pHu

Bbpoj ECIIB: 6

Ycaos: Youcan I cemecrap

Iu/e npeamera
Vmo3HaBambe CTyJeHaTa ca OCHOBHMM METOMNOJIONIKMM TNPUHIUINHAMA HCTPaXHBama y O00JacTH ColujaHe
(dhapmarje u apMarieyTcKke Mpakce U 0Coco0JhaBamkhe 32 CAMOCTAIHU HAYYHO-HCTPAKUBAYKHU PaJl.

Hcxon mpeamera

ITo 3aBpmieTKy HacTaBe CTYACHT he OHWTH OCIIOCOOJbEH [1a: CaMOCTAJIHO IPUMEHH CTEUYCHO 3HAamke M3 00iacTd
conmjanHe Gapmanuje u GpapMareyTcKe IpaKce; MIPUMEHH aKTyeIIHy METOJO0JIOTHjY HCTPaXHBamka y 00J1acTH jaBHOT
3[[paBJba; OBIaJa KPUTHUKNM Pa3MHIIJbakbeM y 00JIacTH jaBHOT 37paBJba; OBJIala METOAaMa NPHUKYTJbamka 01aTaKa
y obmactu ¢apmarieyTcke Npakce; OBIaJa MHCTPYMEHTHMa KOJjH C€ KOPHCTE y INMpPOLEHHW KBAaJIHTETa XHBOTA U
MHIUKaToOprMa (apManeyTCKe IIpakce; OBJIaJa METOJaMa CaBPEMEHE TEXHOJIOTHjE KOje CE KOpHCTE Yy
(hapmMareyTCKoj TpaKcH; JU3ajHHpa M CIPOBEIE UCTpaKWBama y OOJIaCTH couujanHe ¢dapmarje u papManeyTcke
HpaKce.

Capgpxaj npeqmera

Teopujcka nacmasa

Havena 3apaBcTBeHE 3alliTUTE M OpraHM3aldja 3ApaBCTBEHOr cucTtema; [loCTygaTH HOBOT jaBHO 3[paBibe U
OJITOBOPHOCTH W 3Hauaj (apmareyrcke mpakce; HoBe cMmepHuile y enykanuju ¢apmareyTa y Iuby CTHLAbA
KOMIIETEHIIM]ja y pa3in4yuTM chepama (apmareyrcke mpakce; Ymnorpebda caBpeMeHe TEXHOJIOTHje Kao CpeAcTBa
ojauama (hapMarieyTcke Mpakce; Merolne HCTpaXuBama Y COIMjanHoj (apmanmju; dapmarneyrcka mpakca:
[UIAHUPAlbe, UMIUICMEHTAllMja W MOHHUTOPHHI TPUMEHE JIEKOBAa Yy CKJIAAy ca HAjHOBUjUM CMEpPHHIAMA;
dopmMmynucame cTpaTerje 3a NPUKYIUbalbe Mojaraka u3 obnactu coupjaine Gapmaimje u papmareyTcke mpakce,
TyMauerwe U NpHKa3uBamke JOO0MjeHUX pe3ynrara; MeToje Mepemha CTaBOBa, yBepema U NoHamama, Kopuirheme
YVIUTHAKA W WHTEPBjya Kao HMHCTPYMEHTa 3a MNPUKYIJbakhe Mojaraka; Merojae AeTepMHUHHCAba HHIMKATOPA
kBanuTeta (apmareytcke mpakce; Metone (hapMakOEKOHOMCKHX aHanmu3a y obnactu couujanHe ¢dapmanuje u
(bapmarieyrcke npakce; [Ipuanunm Q METOIONIOTHjE ¥ HCTPAKUBABIMA.

Cmyoujcku ucmpasicugauxu pao

[puHIMIM WCTpaXuBama y 00IacTH colpjanHe Gapmaimje u papmareyrcke npakce; [IpakTiuHa mpuMeHa MeToaa
UCTpaXXMBamba y o0yacTu camoMmenukanyje; [IpakTuyHa npuMeHa YIUTHHKA U MHTEPBjya MPUINKOM NPHUKYIIbakbha
nojataka 3a crpoBoljeme HMcTpakuBama y obnacté coupjaiHe dapmauuje u dapmaneyrcke npakce; [Ipaktuyna
OprMeHa YOWTHHKA 3a TMPOIEHY KBaJWTeTa JKMBOTa y onpeheHMM momynamujama; YcBajame METOMOTOMIKHX
npuHIUna hapMakoeKOHOMCKHX aHanu3a, O0ydaBame CTy/eHaTa 3a MpOoleHY U npaheme MHANKATOpa KBAIUTETA
(hapmarieyTcke 3/jpaBCTBEHE IpaKce.

IIpenopy4yena nureparypa

e van Servellen G. Communication Skills for the Health Care Professional: Context, Concepts, Practice, and
Evidence. Burlington, MA: Jones & Bartlet learning; 2020.

o Keen M. The science and practice of pharmacy. Philadelphia: Lippincott Williams & Wilkins; 2006.
Berger B. Communication Skills for Pharmacists. Washington: American Pharmacists Association; 2006.
Troy D (ed). Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott Williams & Wilkins;
2006.

bpoj uyacoBa axktuBHe HacraBe: | Teopujcka HactaBa: 30 Crynujcku uctpakuadku paza: 30
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Metoae usBolema HacTaBe
[IpenaBama 1 CTY/IMjCKH UCTPAXKHUBAYKHU pal.

Ouena 3Hama (MakcuMaJHu 6poj noena 100)

IIpeaucnutHe o6aBese | Iloena 3aBpIIHN HCIUT Iloena
AKTUBHOCT Y TOKY 30 MUCMEHH HCITUT 50
HAcTaBe

KOJIOKBH]YMHU MPaKTHYHUA HUCITUT

CEMHHAPH 20 YCMEHHU HCTIUT




Hazue npeamera: UICTPAXKMBAIBE V OBJIACTU KIIMHUYKE ®APMAIUIE 1 DPAPMAKOTEPAITHUJE

Crartyc npeamera: N300pHu

Bpoj ECIIB: 6

YciaoB: Ynucan I cemecrap

Hu/b npeamera
Y1o3HaBame CTyJEHTa Ca OCHOBHUM METOOJIONIKIM MPHUHIMIINMA UCTPAXKHUBAMkha Y 00IaCTH KIMHUIKE (apMariije
1 apmMakoTepanmje, Kao U leroBo 0Ccroco0JpaBame 38 CAMOCTATHHA HAYTHO-HCTPAKUBAYKHU Pas.

Hcxon npeamera

Ocnoco0/BeHOCT CTyJEHTA Ja: CaMOCTAJHO NPUMEHH CTEYEHO 3HAmhe M3 O00NaCTH KIMHUYKE (apMmaidje u
(hapmakoTepanuje; NPUMEHHU aKTYEIHY METOMOJIOTH]Y MCTPaKHBama y 00JacTH HCIUTHBAKkA U NPUMEHE JIEKOBA;
OBllaJla METoJaMa MPHKYIUbalha MOJaTaka y o0JacTH KIHMHWYKE (apMalije; OBJaja MHCTPYMEHTHMA KOjU Ce
KOPHCTE Y Pa3sIMYUTUM (pa3aMa MCIHTHBAA JIEKOBA; OBJIajla METOIaMa CaBPEMEHE TEXHOJIOTHje KOje ce KOPUCTE Y
KJIMHUYKO] U (hapMareyTCKoj MPaKCH; JU3ajHUPa W CIPOBEIE UCTPAKHBAMa y 00JACTH KIMHHWYKE (apmaidje u
(hapmakoTepanuje.

Capgpxaj npeqmera

Teopujcka nacmasa

Iperknmandke (a3ze nCIHTHBAKka JeKoBa, KinuHuUKe (ase HUCIUTHBamA JIEKOBA; YBOHEHE JIEKOBA y KIMHUUKY
npakcy; MHomBuayanusanuja tepamuje; Pexum no3uwpama m HauuH npuiarohasama nose; dapMakoKnHETHKA
JIeKOBa: arcopInja, TUCTpuOynuja, Merabonm3aM W elMMHUHAIMja; Besa neka ca pementopoM; HHTepakumje
m3mel)y nexoBa; MHTepakuuja jeka u penenropa; Anepruja Ha JiekoBe; [IpnMeHa neKoBa KOA OCETJBHUBHX
MOMyNanuja: Jena, TPyIAHUIE, MOPOANIbE, CTapHja Imomyianuja; McTpaxuBama W IPUMEHA JIEKOBA Yy Tepanuju
OoyiecTH  KapAMOBAaCKyJapHOT  CHCTEMa, IEHTPAJHOI  HEPBHOI  CHCTEMa, PECHHUPaTOPHOT  TPaKTa,
racTPOMHTECTUHAIHOT TpakTa; McTpaxkuBama U MpUMeEHa JISKOBA y TepaIiju ayTOMMYHUX 00JecTH, 00JIeCTH KpBU
Y TKHBA, CHIOKPUHUX 000JbeHha, MHPEKTUBHUX OoJiecTH; MOHOKJIOHCKA aHTUTENA: MPUMEHA U 3Ha4aj Y CaBPEMEHO]
MEIULHH.

Cmyoujcku ucmpasicueauxu pao

[IpuHIMnmM wcTpakuBama y obyacTu KiIMHUYKE (apmanuje u ¢apmaxoTepanuje; [IpakTHuHa mpuMeHa MeToaa
UCTpaXHBamba y obsacTu KiIMHUYKe (apmanuje; CrpoBol)eme eKCIIEpUMEHTATHAX HCTPAKUBamka Ha PasInduTHM
MoJIleTIMMa y 001acTH IpuMeHe J1eKoBa; [Ipukyrbame mogaraka 3a CpoBol)ee NCTpaKiBamka y 001acTH KIMHUYKE
(dhapmarje u papmakoTepanyje.

IIpenopy4ena nureparypa

e Gupta SK. Basic Principles of Clinical Research and Methodology. New Delhi: Jaypee Brothers Medical
Publishers (P) Ltd.; 2007.

e Hulley, Stephen B. Designing Clinical research. Philadelphia: Lippincott Williams & Wilkins; 2007.

e Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

e Katceher B. Medline: A guide to effective searching in Pub Med and other interfaces San Francisco: The
Ahsbury Press; 2006.

bpoj uacoBa axtuBHe HacraBe: | Teopujcka Hactasa: 30 Crynujcku ucTpakuadku paz: 30
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Metoae usBolema HacTaBe
[IpenaBama U CTYIHjCKH UCTPAKUBAYKH Pl

Ouena 3Hama (MakcuMaJaHu 6poj noena 100)

IIpenncnuthe o6aBe3ze | Iloena 3aBpILIHM UCTIUT Iloena
AKTUBHOCT Y TOKY 30 MTUCMEHU HCITUT 50
HACTaBe

KOJIOKBH] yMH NPAKTUYHH HCIIAT

CEMHHApH 20 YCMEHU HCIIUT




Hazue npeamera: UICTPAXKMBABA V EKCITEPUMEHTAJIHOJ 1 KIIMHUYKOJ ®APMAKOJIOT'NIN

Crartyc npeamera: N300pHu

Bpoj ECIIB: 6

YciaoB: Ynucan I cemecrap

Hu/b npeamera
Y1o3HaBame CTyIE€HATa Ca OCHOBHUM METOJOJIOIIKUM IPHHIUIINMA HCTPAKUBamka y 00JaCTH EKCIICpUMEHTATIHE U
KIMHAYKE (papMaKoIoTHje U 0CIocO0IhaBambe 32 CAMOCTAIHN HAYIHO-HCTPAKUBAYKHU Pajl.

Hcxon npeamera

ITo 3aBpmieTky HacTaBe CTYACHT hie OMTH OCmOCOOJbEH Ja: pa3yMe OCHOBHE NpHUHIMIE (HapMAKOKUHETHKE U
(hapMakoAMHAMUKE; KPUTUYKU aHAIM3UPA AU33jJH U PE3YNITATe CKCIICPUMCHTATHUX U KIMHHUYKUX (HapMaKOJIOIIKUX
CTyAMja; IU3ajHHpPAa W CIPOBEIC MOMyJalloHa (papMaKOKMHETUYKA WCTPaXHBakba W aHAIU3HUpa J00WjeHe
pe3ynaTare; AU3ajHUPA U CIPOBEC KBATUTATHBHA HCTPAXHBaMka Y 00IaCTH KIMHUYKE (apMaKOJIOTH]e U aHATH3Hpa
JoOHMjeHe pe3yaTare; JU3ajHUpa U CIPOBEIC UCTPaKUBaba Y 00JaCTH UHTEPAKIMja M TIOTCHIIUjATHAX HHTCPAKIINja
JIEKOBA.

Capgpxaj npeqmera

Teopujcka nacmasa

OCHOBHU NIPHUHIMITY eKcliepruMeHara y gapmakornoruju; Teopuja penentopa; Mepeme apuHuTETa U €PUKACHOCTH y
(yHKIIMOHATHNM HCIIUTHBamBUMa; MeToe NCIINTHBaka edeKaTa mapuujaTHuX aroHucta: meroq Barlowaa, Scott-a
u Stephenson-a; Mertozxe ucnuTHBama edekara myHUX aroHucra: metox Furchgott-a; Merozne ucnutuBama edexara
KOMIIeTHTHBHUX aHTaroHucTa: Shield-oBa aHanm3a; Merozae ucnuTHBame edekata HEKOMIICTUTUBHUX aHTarOHUCTA:
l'agymoB Merox; ExcneprMeHTajqHe KBaHTHTATHBHE CTyAWje Ha JKMBOTHI-AMa IN VIVO: IH3ajH MO NPUHLHITY
JlatuHCKOT KBajparta, yKIITEHH AM33jH, CEKBEHIIMjAIHM AM3ajH, U3ajH Ca IIOHOBJHEHHM MEpeHhHMa M JTU3ajH ca
HEKOMIUIETHUM OnokoM; EkcrnepuMeHTanHe KBaHTHUTATHBHE CTyIWje Ha HM30JIOBAHUM OpraHUMa — HPHUHLUIN
IUIAaHMpamka U M3BOhema excriepuMenaTa; EkcriepuMeHTa IHe KBaHTUTATHBHE CTYJHj€ Ha W30JIOBAHMM OpraHUMa —
WHTEpIpeTalyja W IPe3eHTOBamke pe3yirata; YBoA Yy (apMakOKMHETHKY; Merone wH3padyHaBama
(apmakokuHeTckux mapamerapa; [lonynanuona dapmMakokuHeTHKa (IPUHIUIK, TOMETH, MEeToAoIornja); Metone
32 Mepeme KOHIICHTpaluje jeka y (apMakOKHHETHUKUM HCTpakuBambuMa, Moxenmupame y (apMaKOKHHETHIN
(HOHMEM  mporpam, JeMoOHCTpanuja ¥  TPpUMEHa [porpaMa Ha  KOHKPETHHM  IpoOieMmMa);
®dapmakokureTcke/papmakoguaamcke (IIK/IIH) crymuje; Crynuje OMOSKBUBANCHIHjE: PA3lIO3H, MPHHIIAIH,
TyMaueme pe3ynTara; Mepeme KOHIEHTpalje aHTHONOTHKAa MUKPOOHOJIONTKOM METOAOM(METOI YAIIUIIE y arapy);
Paznuke wm3Mmel)y ekcmepuMEHTAlHMX M OICEPBAllMOHMX CTyAuja edekara JekoBa; KaanuTaTuBHE MeTone
UCTPaXXHBamkha: WHTEPB]y, YTEMEJbeHa TeopHja, (OKyC TIpyna, TEXHWKa HOMHHAJIHE Tpyle, Aenpu TEXHUKA;
HcrpaxuBama y 00J1aCTH HHTEPAKLIMja U MOTSHIIMjaATHUX WHTEPAKIH]ja JIEKOBA.

Cmyoujcxku ucmpasicueauxu pao

[Mpunuunu nabopaTtopujckux excrepuMmeHata y Qapmakonoruju; [IpakTHYHM acleKTH eKcliepuMeHara 3a
UCNIUTHBake edeKkara IyHUX AaroHWCTa, MaplUUjaHUX aroHUCTa, KOMIIETHMTHBHUX W  HEKOMIIETHTHBHHUX
anraronucra; [Ipunuunu J{oOpe naboparopujcke npakce; UyBame 1 30pHbaBame eKCIEPHUMEHTAIHUX KHBOTHIHA,
[MpunpeMa ekCIIEpUMEHTATHUX XUBOTHEIbA 3a CKCIepUMEHTe (YBOJ y aHaire3ujy U aHectesujy, oOe30OehuBarme
MyTeBa 3a NMPHMEHY EKCIEePHMEHTAIHUX CYINCTAaHNM); IIpakTHYHM acleKTH eKCIepHMeHaTa y JabopaTopHju 3a
UCIINTHBAabE eeKaTa eKCIIePUMEHTAITHUX CYIICTAHIM Ha M30JI0BAHNUM OpPraHNMa; Y IO3HABAakhE U IPaKTH4aH paj ca
co(hTBepoM 3a ToIyanuoHa (papMaKOKHHETHYKA HCTpaKMBama; [IpakTHIHN acIeKTH CTyAHja OMOEKBHBAJICHIIH]E;
[IpakTHyHM acTeKTH MHUKPOOHOJIONIKMX METOJa Mepema KOHICHTpalWje aHTHOMOTHKa; [IpakTW4HM acnekTn
KBAINTATUBHMAX CTy[AMja Yy OONAacTH eKCHepuMeHTanHe (dapMakosorrje; YIOo3HaBamke W MpakTH4YaH paj ca
co(TBeprMa y 001aCTH UCTPAXKMBaha IOTSHIINjATHIX HHTEPAKIIHja JIEKOBa.

IIpenopy4yena nureparypa

e Jankovi¢ S. Dizajn istrazivanja. Kragujevac: Medicinsko drustvo za racionalnu terapiju Republike Srbije; 2016.
e Offermanns S, Rosenthal W. Encyclopedia of Molecular Pharmacology — volume 1. New York: Springer; 2008.
e Offermanns S, Rosenthal W. Encyclopedia of Molecular Pharmacology — volume 2. New York: Springer; 2008.

Bpoj uacoBa aktuBHe HacrtaBe: | Teopujcka HacTtasa: 30 Crynujcku uctpaxusadk paa: 30
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Metoae usBolem-a HacTaBe
[IpenaBama 1 CTYIMjCKH UCTPAKUBAYKH P,

Ouena 3Hama (MakcuMaJHu Opoj moena 100)

IpeaucnutHe o6aBe3e | Iloena 3aBpIIHN HCIIUT Iloena
AKTUBHOCT Y TOKY 30 MUCMEHH HCITUT 30
HacTase

KOJIOKBH] MU MPAaKTHYHNA UCITUT

CEMHHApH 40 YCMEHU HCIIUT




Ha3zue npeamera: UTHCTPYMEHTAJIHE METOJIE

Crartyc npeamera: N300pHu

Bpoj ECIIB: 6

YciaoB: Ynucan I cemecrap

Hu/b npeamera
Yno3HaBame CTyJeHTa ca TEOPHjCKMM NPUHOMINMA HHCTPYMEHTAJHHX METOAa KOje ce MpUMEBYjy Y
nabopaTopujama.

Hcxon npeamera

Ocnoco0sbaBame CTY/ICHTA Ja pasyMe MPHUHIMIEC HAa KOjUMa CE 3aCHHBAjy OJa0paHE CICKTPOCKOICKE, ONMTHYKE,
xpomarorpadcke, eleKTpoOpeTCKe, CICKTPOXEMHUjCKE U MMYHOXEMHUjCKE WHCTPYMEHTAJIHE METOJe, Kao U Ja
MPUMEHH OJITOBapajyhy METoy 3a aHAIKM3y aHAJIMTA Y JIAOOPATOPH]jH.

Capgpxaj npeqmera

Teopujcxa nacmasa

Opranuzanyja KIMHHYKO-OHOXEMHjCKE JTabopaTopuje U Mpenopyke 3a 0e30eTHOCT M 3[paBibe Ha pany; YBOI Y
npuHIOUIe jnabopatopujcke ananuze; doromerpuja, KoJOpUMETpHja, cHeKTpodoTomerpuja, Qiayopumerpuja;
Emextpoxemujcke merone; [Ipumanmmm kmuHMYKe eH3uMounordje; Emsnmcko mmyno oapehuBame: ELISA, CLIA,
CMIA, ECLIA, ELFA, TRACE; TypOoumnumerpuja u Hedenomerpuja; Enekrpodopercko pasnBajame;
Xpomatorpaduja; MaceHa cieKTpoMeTpuja; AyToMaTH3annja y KIMHAYKO-OHOXeMHjcKoj tabopatopuju; ToranHa
nabopartopujcka ayromarusaiuja; bruocensopu; ,,Point-of-care“oapehupame.

Cmyoujcku ucmpaxcusauxku pao

[pakTryan pan y KIMHUYKO] Jaboparopuju; M300p mHCTpyMeHTaIHE U OfpeljuBame KOHIEHTPAIlH]je/aKTHBHOCTH
aHaJIMTa Ha paA3IMYMTHM aHanu3aropuma; Banupanuja u Bepudukanuja MeToAa; YHyTpallkba M CIIOJballliba
KOHTpOJIa KBaluTeTa paja y Jabopatopuju; Tymademe pesynraTa; Mspaga cemuHapckux paznosa; IIpunpema
Kypnain kiryOoBa 1 1abopaTopujcKHx cacraHaka; [IperpaxuBame quTeparype.

IIpenopy4ena Jureparypa

e Nader R, Horvath AR, Wittwer CT. Tietz Fundamentals of Clinical Chemistry and Molecular Diagnostic.
Philadelphia: Elsevier Saunders; 2019.

e Watson DG. Pharmaceutical Analysis: A Textbook for Pharmacy Students and Pharmaceutical Chemists.
Edinburgh: Elsevier; 2005.

Bpoj uwacoBa aktuBHe HacrtaBe: | Teopujcka HactaBa: 30 Crynujcku uctpaxuadky paa: 30
60

Mertone uspohema Hacrase
[IpenaBama U CTYINjCKH UCTPAKUBAYKH Pl

Ouena 3Hama (MakcuMaJaHu 6poj noena 100)

Ipenucnuthe o6aBe3ze | Iloena 3aBpILIHM UCIIUT IHoena
AKTUBHOCT Y TOKY 5 MTUCMEHH HCITUT 40
HACTaBe

KOJIOKBHJyMU 15 MPAKTUYHU WCTIAT

CEeMHUHAPH 40 YCMEHU HCIIUT




Hazue npeamera: BUOJIOTUIA MATUYHNX REJIMJA U BbUXOBA TEPAIIMICKA ITPUMEHA

Crartyc npeamera: N300pHu

Bpoj ECIIB: 6

YciaoB: Ynucan I cemecrap

Hu/b npeamera

Yno3HaBame cTyneHata ca MOp(OIOmKNM B (HYHKIIMOHATHUM KapaKTepHCTHKaMa MaTHYHUX henmja, Meromama
KOje ce KOpHUCTE 3a FbUXOBY H30JIalHjy U KapaKTepu3allijy, Kao U ca MOryhHOCTHMa Teparijcke MPUMEHE MATHIHAX
henuja y neuerby HH(IAMaIM]CKUX, AyTOUMYHCKHX M JISTéHEPaTUBHHUX 00JIeCTH

Hcxon mpeamera

[To 3aBpuieTKy HacTaBe W3 OBOT IpeAMETa O]l CTYJCHTa Ce OdYeKyje Ja 3Ha MOJely MaTUYHHX hemnuja, HUXOBE
HajBakHUje Mop(oJiomiKe U QYHKIHMOHATIHE KapaKTepUCTHUKe, fa Oye YHO3HAT ca J1abopaTOpHjCKHM MTPOTOKOINMA
KOJH Ce KOPHCTE 3a W30JIalHjy, UICHTUPHKALM]y MaTHYHUX henuja ¥ HHUXOBY IU(EpeHIHjalujy y TepPMUHAIHO
mudepentoBane henmje. On cryzneHTa ce odekyje na 3Ha edekre Tepammjcke NpUMEHE MaTWuHUX henuja y
pereHepaTHBHO] METULIMHH.

Capgpxaj npeqmera

Teopujcka Hacmasa

Hedmanmmja n wrmacudukanuja MaTmuHux henmja; Hwume warmaaunx henwja;, OcHOBHe Mopdonomke u
(hyHKIIMOHATHE KapaKTePUCTHUKE eMOPHOHATHUX MaTHIHUX henwja; M3onmanuja u KyaTHBaNdja MANIjUX U XyMaHHUX
eMOproHaTHIX MaTWyHHX henwja; 3Hadaj ,,feeder” hemwmja, daxropa pacra u ,,serum-free” meaujyma; OcHOBHE
Mopdoronke U (QyHKIHOHATHE KapaKTePUCTHKE HHAYKOBAHUX IUIYPUIIOTCHTHUX MaTW4HHX hennja;, OCHOBHE
Mop¢oonke U (HYHKIHOHATIHE KapaKTepUCTHKE AXyJITHHX MaTHYHHX hemuja; MeseHXxuMcke MaTHuHe henmje:
Mopdosonike ¥ (DYHKIMOHATHE KapaKTePUCTHKE M MOTEHIMjan 3a audepeHuujanyjy; HMmyHoMomymaTopHe
KapaKTepHCTHKE ME3EHXMMCKHX MaTHuHHX henwja; M3onmanuja u KynTHBanMja MHAYKOBAHMUX IUTYPUIOTCHTHHX U
Me3eHXMMCKHX MatnuHux hemuja; Maruune henuje Tymopa; Heypanne marnune henuje: usonanuja, KynTuBaiyja,
MoTeHIMjal 3a qudepeHimjanyjy; Tepanujcku MOTSHIMjal MaTHYHUX hienuja y Jieueny HEYPOJIOMIKUX 000Jbemha U
noBpezie KMYMEHe MOKAuHe; M3onmanMja M KapakTepusalja XeMaToloeTCKMX MartuuHux henuja; Tepamujcka
MprMeHa MAaTUYHUX henwja y Jedewmy aHeMHja W JieykeMuja, PereHepanuja emmmepmMa MaTHYHUM henmjama;
Tepanmjcku MOTEHIMjall MAaTHYHUX henwja y Jiedely paHa W omekoTwHa; MatmuHe hemwje oka; Tepammjcka
nprMeHa MaTHYHUX hemmja y odranMonoruju; EmOpuonamHe © amynTHe MaTH4HE henmje y TKUBHOM
WHXUBEpUHTY; Matnune henmje ckenerHe MyckynaType; Tepamdjcku HMOTEHIHjal MaTHYHUX henja y Jedewmy
mummuhae auctpoduje; TepamijcK MOTEHINjall MaTHYHAX hennja y iedey cpuaHux o0ojbema. Martnure hemmje y
TUTeCTHBHOM W YpPWHAPHOM TPAaKTy; TepamujcKu TMOTEHIMjad MATHYHHX henmuja y Jedery WHQIaMaIlHjCKUX
OwecTd IpeBa, aKyTHOT XeMaTHUTHCA, UPO3e jeTpe U npuMapHe OwnujapHe 1mpose; Martudde henuje maHkpeaca.
Tepamnujcku MOTEHIMjal MaTHUHUX fienuja y neyemy aujadereca.

Cmyoujcku ucmpasicugauxu pao

CryneHTH y3 AacUCTEHLHMjy HAacTaBHMKa paje Ha M3pagd COINCTBEHOI IIPOTOKOJA MCTPOKUBAKA U3
JIOMEHAME3eHXUMCKHXMaTHYHHX fiennja v ’hbUX0BE yJIOre Y pereHepaTuBHO] MEIUIIMHHU.

IIpenopyyena Juteparypa

e Bongso A, Lee HE. Stem Cells: From Bench to Bedside (2nd Edition). Singapore. World Scientific

Publications Co; 2010.

Prockop D.Mesenchymal stem cells. New Orleans:Humana Press; 2008.

LanyaR.Essential of Stem Cell Biology. San Diego: Academic Press; 2015.

WarburtonD.Stem Cells, Tissue Engineering and Regenerative Medicine. Singapore: World Scientific;2015.

Ljuji¢ B, Gazdi¢ Jankovi¢ M, Boji¢ S, Stojkovi¢ M. Uvod u biologiju matiénih ¢elija. Kragujevac: Medicinski

fakultet; 2018.

e Burt RK, Farge D, Ruiz MA, Saccardi R, Snowden JA, editors. Hematopoietic Stem Cell Transplantation and
Cellular Therapies for Autoimmune Diseases. Boca Raton: CRC Press; 2021.

Bpoj uacoBa aktuBHe HacrtaBe: | Teopujcka HacTtasa: 30 Crynujcku uctpaxusadk paa: 30
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Metoae usBolem-a HacTaBe
IIpenaBama U CTYINjCKU UCTPAKUBAYKH Pal.

Ouena 3Hama (MakcuMaJaHu 6poj noena 100)

IpeaucnutHe o6aBe3e | Iloena 3aBpIIHN HCIIUT Iloena
AKTUBHOCT Y TOKY 20 MUCMEHH HCITUT 50
HacTase

KOJIOKBH] MU MPAaKTHYHNA UCITUT

CEMHHApH 30 YCMEHU HCIIUT




Ha3zne npeamera: CHHTE3A U KAPAKTEPU3AIIMIA HOBUX JOEPUBATA HECTEPOUJHHNX
AHTHUMHOJIAMAIIMICKUX JIEKOBA

Cratyc npeameta: V360pHu

Bbpoj ECIIB: 10

Ycaos: Ynucan II cemectap

Iu/e npeamera
Yro3HaBame CTyAeHaTa ca MeToJlaMa OpraHcKe CHHTe3e, (U3MUKO-XEMHjCKE M OHOJIONIKE KapaKTepu3alyje HOBHX
JleprBaTa HECTEPOUAHUX aHTHHH(IIAMAIIN]CKHX JIEKOBA.

Hcxon mpeamera

ITo 3aBpmeTKy HacTaBe cTyneHT he OUTH 0CcTIOCOOIbEH Ia: M3BPIIH CHHTE3Y, MPeYUIInaBame M CTPYKTYpHY aHAINA3Y
HOBHMX [epHBaTa, crpoBomu in SilicO mpomeHy aHTHH(IAMAIMjCKOT TOTCHIMjaNa, CIOPOBOAM IN Vitro TectoBe
naxuonnuje akrueHOCTH COX/LOX, BpImm nporieHy ancopmiyje npumeroM PAMPA u 6nonapTunnone MurenapHe
xpomarorpaduje, npeasuha U ekcriepuMeHTaNHO ojpeljyje mapamerpe nunoduinocTn npumenom Shake-flask, RP-
TLC u RP-HPLC wmetoma, mpuMemyje aHaNW3y KBAaHTUTATHUBHUX OJHOCA CTPYKType W MEpMEabWIHOCTH H
KBAHTUTATHBHUX OJHOCA CTPYKType W PETCHIHW]je y OHU3ajHy HOBHX JEpUBaTa, CIPOBOAM IN ViVO HCIHTHBama
aHTUMH(IaMal1jCKe U aHAJITETCKEe aKTHBHOCTH.

Capgpaxaj npeqmera

Teopujcka nacmasa

Mertose OpraHcke CHHTE3¢ KOje Ce MPHMEHYjy Y Pa3Bojy HOBHX JIEpHUBaTa HECTCPOMIHHMX aHTUHH(IAMAIIN]jCKUX
nekoBa; CUHTE3a W CTPYKTypHa aHajU3a THOYPEHIHHX JepHBaTa HECTCPOMIHHX aHTUUH(IaMaIMjCKUX JIEKOBa,
CuHTe3a M CTPYKTYpHa aHaiu3a aMHJHMX JepHBaTa HECTEPOMAHUX aHTHHMH(IaMalujcKux Jekosa; Hecreponanu
aHTHX()IAMAIU]CKH JICKOBH Ka0 MOTCHIIUjAJIHU JIMTaHAH Y KOOPIMHAIIMOHO] XeMuju; CHHTe3a U CTPYKTYPHA aHau3a
CHHTETHCaHUX KOMIUICKCHUX jeinmberha; TexHuke npeunnrhaBama JepuBaTta HECTCPOUIHHX aHTHHHQIIAMAIIN]CKHUX
aexoBa; In silico mpouena aHTHH(IaAMaIUjCKOr MOTEHLMjala PA3IMYUTHX MPUPOJHUX W CHHTETCKHX MOJICKYJa;
Pa3Boj eH3MMCKHUX MHUXHOUTOpA Kao MOTEHIMjallHUX areHaca y tepanuju Heypouduaamarmje. In silico npuctym; In
vitro TecroBn wunxubuimje ensumcke aktuBHoctH COX-1/COX-2/LOX; Ilpomena amcoprimje aepuBara
HECTePOUIHUX aHTUUH(DIAMAIMjCKUX JIEKOBa MpHMEHOM iNn Vitro mozena macuBhe audysuje: PAMPA (Parallel
Artificial Membrane Permeation Assay); Ilporuena amcopriuje AepuBaTa HECTEPOUIHHX aHTHHH(IAMAIIM]CKHUX
JIEKOBa IPUMEHOM OHOMApTHIIHOHE MHUIeTapHe xpomartorpaduje - BMC (Biopartitioning micellar chromatography);
[penBuhamwe napameTapa aUO(GUIIHOCTH JIEKOBA U pauyHapCKe METOJIe 32 BHX0BO npeasubame; ExcriepuMenTaine
Merone 3a oxpehuBame mapamerapa JUNOQGMIHOCTH JepHBaTa HECTEPOUIHHMX aHTUUH(IAMAlMjCKUX JeKkoBa |
(shake-flask wmeroma); ExcmepumenTanHe Meroje 3a ofapehuBame mapamerapa JUIOPUIHOCTH [epHBATa
Hectepouanux antuuH(aamanujckux jgexosa Il (RP-TLC u RP-HPLC metone); [IpuMeHa aHamn3e KBAHTUTATHBHUX
omHoca crpyktype u mnepmeabunHoctn (QSPR - Quantitative Structure - Permeability Relationships) wu
KBaHTUTATUBHUX OJiHOca cTpykType W pereHuuje (QSRR - Quantitative Structure - Retention Relationships) y
JTN3ajHY HOBHUX JIepHUBaTa HECTEPOUIHUX aHTHHH(IAMAIIH]CKIX JICKOBA Ca CHAYXHI]OM OHOJIOIIKOM akTuBHOMIhy; In
VIVO TECTOBM HCIUTHBAaKa aHTUMH(IAMALMjCKE M AaHAJITETCKe aKTHBHOCTH JEepHBaTa HECTEPOMIHHX
aHTHHUH(IaMALHjCKUX JIEKOBa MPUMEHOM MOJIeNa KapareHWH M3a3BaHor eAeMa mmamune naosa u Tail-Flick tecra;
In vitro u in Vivo TecTOBM MCIMTHBaWka aHTUHH(IAMAIN]CKE aKTUBHOCTH KOMILIEKCHHX jeIHBCHa Ca HECTEPOHTHUM
aHTUMH(IIaMAIINjCKUM JIEKOBUMA U BbUXOBHM JIEpPUBATHUMA.

Cmyoujcxku ucmpasicueauxu pao

Kpo3 excriepumeHTaqHu paja CTyneHTH he BpIIUTH CHHTE3y, mnpeduirhaBame, (PU3NUKO-XEMHjCKY M OMOJIOLIKY
KapakTepHu3alljy HOBUX JiepUBaTa HECTEPOMIHHMX aHTUMH(IAMalMjCKUX JIEKOBAa, Ka0 M aHajlu3y U MPHUIPEMY
JIOOMjeHUX pe3yJTaTa 3a My0JIMKOBAkhEe Y HAYYHOM YaCOITUCY.

IIpenopy4ena jureparypa
e  Carruthers JE, Carruthers W, Coldham I. Modern methods of organic synthesis. Cambridge University Press;
2004. Dostupno na: https://chemistrydocs.com/modern-methods-of-organic-synthesis-by-william-carruthers-and-

iain-coldham/.
e Fischer J. Analogue-based Drug Discovery. Weinheim, Verlag; 2006.
Bbpoj uacoBa axtuBHe HactaBe: | Teopujcka Hacrasa: 60 CTyaMjCcKy UCTPaKUBAYKH paj;: 45

105

Mertone u3Bohema HacTaBe
[IpenaBama M CTYAM]CKH NCTPAKUBAYKH Pal.

Ouena 3Hama (MakcuMaIHu O0poj noena 100)

IIpenucnutne o6aBese | Iloena 3aBpLIHM UCTIUT Iloena
AKTUBHOCT Y TOKY 15 MTUCMEHU HCITUT

HaCTaBe

KOJIOKBHjyMH 20 MIPAKTUYHU UCTIUT

CEMHUHAPH 15 YCMEHHU HCTIUT 50



https://chemistrydocs.com/modern-methods-of-organic-synthesis-by-william-carruthers-and-iain-coldham/
https://chemistrydocs.com/modern-methods-of-organic-synthesis-by-william-carruthers-and-iain-coldham/

Haszue mnpenmera: CABPEMEHU IIPUCTVII V ©OOPMVIIAIMWIN TMMPUPOAHUX W OPTAHCKUX
KO3METHUYKUX TIPEITAPATA

Cratyc npeameta: V360pHu

Bbpoj ECIIB: 10

Ycaos: Ynucan II cemectap

us npeamera

VYro3HaBame ca peryjiaTHBOM M IpaBHIMMa 3a CepTH(UKOBaE M O0eJekaBamke KOjU Ce OJHOCE Ha NPHPOIHE U
OpraHcke KO3METHYKe MPOU3BOJIE. YTIO3HABAKE Ca CTPYKTYPOM M (PYHKIHjOM KOXKE, CIIy30KOXKE, KOCE M HOKTH]Y.
[Ipyxame nHpOpMaNHja 0 KOZMETHYKAM CHPOBHHAMA KOje ce KOpHCTE IpH (HOpMyJIalnju MPUPOJHUX U OPTAHCKHUX
KO3METHUKUX Ipenapara. OBnagaBame HauyMHHMA (QOpMynalyje, MPOW3BOAHBE M METOAaMa 3a HCIUTHBAME,
e(pUKaCHOCTH W CTAOWJIHOCTH TPHUPOIHUX W OPTaHCKUX KO3METHYKHX NPOHM3BOJA. YIIO3HABAKE Ca HAjHOBUjUM
TPEHIOBHMA Y Pa3BOjy MPUPOAHUX M OPTAHCKHUX KO3METHUKHUX IPOU3BOJA.

Hcxon npeamera

Y103HATOCT CTy/IeHTa ca: CBUM 3aKOHCKHM IMPOMKCHMA U MpaBUIKMa 33 CEPTH(HHUKOBAbE U 00e/IeKaBAmHE OPraHCKe
U TPUPOJHE KO3METHUYKE IMPOM3BOJE; CTPYKTYPOM KOXKE, KOCe M HOKTHjy M cheuuduyHomhy Ko ocTapere,
OCETJbUBE WU JIeUje KOXKe; CBUM KO3METHYKUM CHpoBrUHaMa. OCrocob/beHOCT CTyIeHTa 1a popmysuiie, udpalyje u
MCIUTA KBAJUTET MPUPOHUX M OPraHCKUX KO3METHUKHX MPOU3BOJA (32 HETY M 3AIITHTY KOXKE, CIIy30KOXKe, KOCe U
YCHE IyIJbe W JIEKOPATHBHY KO3METHKY). [lo3HaBarme CaBpeMeHHMX TPEHI0Ba y (OpPMYJaluju U OCHOCOOJHEHOCT
CTYJICHTA Jla M3paau cTabmiaH, 6e30enan u erkacad OPraHCKH U IPUPOIHU KOZMETHUKH MIPOU3BO/I.

Capgp:xxaj npeqmera

Teopujcka nacmasa

Vno3HaBame ca 3aKOHCKMM MPOMUCHMa/CTaHIapIuMa Kao U MpaBHINMAa 3a CepTH(HHKOBAC U OOCleKaBambe M3
00JIacTH TPUPOJIHE W OPraHCKe KO3METHKE; YTO3HaBamke ca CTPYKTYPOM M (DYHKIIHMjOM KOXKe (OCETIbUBE KOXKE,
Jieurje KoXe, OcTapelie Koxke), Koce, HOKTH]y W YCHE IyIUbe; YTO3HAaBame ca BPCTaMa, 0COOMHAMA U MPUMEHOM
KO3METHYKUX CHPOBHHA (AKTHBHE CYICTAHIIE M CKCIUIHMjEHCH) KOje Ce KOpPHCTE MpH (OpMyNaliju MPUPOJHHX U
OpPraHCKHMX KO3METHYKHX mpenapara; OCHOBHM MNpuUHIMIHN (opMmynanuje, npedopMynanuje U MPOU3BOIAEKE
OPUPOTHUX M OPTraHCKUX KO3METHYKHX mpenapara; McrnutuBambe eduKacHOCTH, 0e30€IHOCTH U CTAOMIHOCTH
(pu3nuka, xemMujcka ¥ MUKPOOMOJIOIIKA) NPUPOJHUX M OPraHCKUX KO3METHUYKUX MPOU3BOJA (KPEMOBH, JTOCHOHH,
cepyMu, TpemapaTd 3a 3allTUTy KOXe O CyHIA, yJjba, IIaMIoHa H Oan3amMa 3a HEry W 3allTHTy Koce,
AHTHUIICPCITUPAHCH, J€30/J0PAHCH, MPEIapaTH 3a Hery ycaHa, HOKTH]y, MpernapaTH 3a Hery KOoxe H KOce KOJ Jelle U
MyIKapaia); YTo3HaBambe ca HajHOBHjUM TPCHIOBMMA Yy Pa3BOjy OBUX IPOM3BOJA; YTIO3HABamE Ca MPOjeKTUMA
KOjU ce paje y OKBUpY KaTeape; [IperpaxkuBame u obpana nureparype; OopMylncame UCTPAKUBAYKOT MHUTAbA,
n300p METOJIOJIOTHjE M CTATUCTHYKA 00paaa pe3ynirara A00HjeHUX y CTyaAuju GopMyialdje U U3paje U TeCTHparba
MNPUPOJTHHUX U OPraHCKHX KO3METHYKHX npenapara; [Tucame paja 3a yacomnuc.

Cmyoujcku ucmpaxcusauxu pao

Opabup NpUPOAHUX W OPTraHCKUX CHPOBHMHA 3a M3Pajy KO3METHUKUX mpenapara; DopMmyicame MPUPOAHUX U
OpPraHCKHMX KO3METHYKHX Mperapara; MeTojae u3paje U MeToje 3a HCIUTHBame eduKacHOCTH, 0e30eMHOCTH U
CTaOMJIHOCTH Ipernapara Ha 0a3u NPUPOTHUX U OPraHCKUX KO3METHYKHUX CHPOBHHA.

IIpenopy4yena nureparypa

o De Polo KF. A Short Textbook of Cosmetology. Augsburg: Verlag Fur Chemische Industrie; 1998.

e Swarbrick J. Encyclopedia of Pharmaceutical Technology-volume 1. New York: Marcel Dekker; 2002.

e Swarbrick J. Encyclopedia of Pharmaceutical Technology-volume 2. New York: Marcel Dekker; 2002.

e European Pharmacopoeia 4th edition. European Pharmacopeia Convention. Strasbourg: Council of Europe;
2002.

e Ahuja S, Scypinski S. Handbook of Modern Pharmaceutical Analysis. San Diego: Academic Press; 2001.

o Lee DC, Webb ML. Pharmaceutical Analysis. Oxford: Blackwell Publishing Ltd; 2003.

Bpoj dacoBa aktuBHe HacraBe: | Teopujcka HactaBa: 60 CTyIujCKH HCTPaKUBAYKH paj: 45
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Mertone usBohema HacTaBe
[IpenaBama M CTYAM]CKH NCTPAXKUBAYKH Pal.

Ounena 3Hama (MakcHMaIHu O0poj noena 100)

IIpenncnuthe o6aBe3ze | Iloena 3aBpLIHM UCTIUT IToena
AKTHBHOCT Y TOKY 30 MHCMEHU UCITUT

HacTase

KOJIOKBH]yMH 30 MPAaKTUYHU HCIIUT

CEMHHApH YCMEHHU HCIUT 40




Hazue npegmera: [IPEOOPMVYIJIAIIUOHA 1 ®OPMVYJIAITUOHA NCTPAXKNBABA ®APMANEYTCKUX
OBJIMKA 3A JIOKAJIHO 1 CUCTEMCKO JJEJIOBABE

Cratyc npeameta: V360pHu

Bbpoj ECIIB: 10

Ycaos: Ynucan II cemectap

us npeamera

Yno3HaBame ca 3Ha4ajeM npeopMyIallMoHUX U (OPMYJIallMOHIX UCTPAKUBAKA Y Pa3Bojy HOBUX HekoBa. CTHLame
3Hakha O KapakTepUCTHKaMa JICKOBUTHX CYICTaHOM M MOMOhHMX MaTepuja y mnpedopMyNalMOHUM |
(hopMyTanMOHUM WCTPAXXMBAakbUMa pPA3IHMYUTHX [O3MPAHMX OONMKa (TEYHHMX, YBPCTHX JIEKOBHTHX OOJHKa,
Ipernapara 3a MapeHTepanHy, JepMalHy U OpaJHy NPHMEHY), Ka0 M CHCTEMa 332 KOHTPOJMCAaHy IOCTaBy JICKOBA.
Yno3HaBame ca TecTOBHMa CTaOWIHOCTH ((H3MUYKA, XEMHjCKa, MUKPOOHOJIONIKA, TepareyTcka W TOKCHKOJIOIIKA
CTaOMIIHOCT) JIEKOBHUTE CYTICTAHIIEC U JTO3UPAHOT 00JIHKA.

Hcxon npeamera

CrymeHT je yYHO3HAT ca MPHUHIUINNMA, TPEHOOBHMA M 3HadajeM (OPMYIAMOHUX U TPePOpMYyIAIHOHUX
UCTPaXMBamkha PA3IMIATHX JO3UPAHUX 00NMKa (TCYHMX, YBPCTHX JIEKOBUTHX OOJMKa, Ipenapara 3a IMapeHTEepalHy,
JepMaJHy U OpaJHy NPUMEHY), Ka0 M CHUCTEMa 3a KOHTPOJMCaHy JOCTaBy JiekoBa. CriocobaH je &a youu ¢axrope
KOJHU YTHYYy Ha NPOMEHY (H3MUKO-XEMHjCKUX OCOOMHA JIEKOBHTHUX CYICTaHIM W NPUMEHH METOJE 3a HHXOBO
nobosbiame. CTY/ICHT je YIO3HAT ca TeCTOBMMA CTaOMIHOCTH ((hU3MUKa, XeMHjCKa, MUKPOOHOJIONIKA, TepaneyTcKa
Y TOKCHKOJIOIIIKA CTAaOMJIHOCT) JIEKOBUTE CYICTAHIIE ¥ JO3UPAHOT 00JIHKa.

Capgpaxxaj npeqmera

Teopujcka nacmasa

3Hauaj W caBpeMEHHM TPEHJOBU Y TnpedopMynanvoHuM Hu (HOPMYJALMOHUM HCTPAXKHMBAKBMMA Y pPa3Bojy HOBHX
nekoBa; OU3NYKO-XEMH]CKE 0COOUHE JIEKOBUTHX CYIICTAHIIN Y PA3IUUUTUAM J03UpaHuM obnunuma; CTuiame 3Hama
o npedopmynanuoHuM U (GHOPMYIANUOHUM HCTPAKUBAKBUMA PA3IMYUTHX JO3UPAHUX OOJHKA (TCUHHX, YBPCTHX
JIEKOBUTUX OOJIMKA, Mperapara 3a MmapeHTepaity, JepMaiHy U OpajHy NpUMeHY); YTo3HaBame ca (pakToprMa KOju
yTU4y Ha PACTBOPJPMBOCT TEYHHMX JO3MPaHHX OOJHMKA, Ka0 M ca Merojama 3a mnoBehame pacTBOPIHHBOCTU
(cypdaxranTi, KopacTBapaud, KOMIUICKCHpambe); MeToae M3paje KOMIUIEKCAa ca IUKIIOJSKCTUHHMA, MPUMEHA Y
COTyOMITU3aIH]j i/ MACKUpaky YKyca/mopehamy nepMeaOUIIHOCTH U OMOPACIIOIOKUBOCTH; Y THIIA] BEJIMYHHE YSCTUIIA
Yy Ppa3IMuMTHM JO3UpaHMM oOnuimMa; YTo3HaBambe ca TecToBUMA crabuimHocTH (pu3nuka, XeMmHjcka,
MHUKpPOOHOJIONIKA, TepaneyTcka M TOKCHUKOJIOIIKA CTa0MJIHOCT) JIEKOBUTE CYICTAHIE W JIO3MPAHOT OOJIUKa;
[Mpedopmynanuona u GopMmysalioHa HCTPaKUBaka CUCTEMA 32 KOHTPOJIMCAHY JOCTaBYy JIEKOBA; YIO3HaBame ca
NpojeKTHUMa KOjH ce pasie y OKBHpY Kareape; [IperpakuBame u 00pana aureparype; [Tiucame pana 3a yacoruc.
Cmyoujcxku ucmpasicueauxu pao

IIperpara nuTeparype, NuCame pPajJoBa, CAOMIITeHE Ha CKymy; @Dopmyrnucame (apMaleyrckux o0iImuKa
KopuihemheM ONTUMH3AIMOHUX TEXHUKA KA0 M PellaBambe NpodiieMa HACTAIMX Y TOKY mporieca hopmyanuje.

IIpenopy4yena nureparypa

e Flegeer C.Handbook of pharmaceutical manufacturing formulations. Washington: CRC Press; 2004.

o Krogsgaard-Larsen P, Bundgaard H. A Textbook of Drug Design and Development. Australia: Harwood
Academic Publishers; 1991.

e Ansel H. Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems. Baltimore: Williams & Wilkins;
2018.

Bpoj wacoBa akTUBHE HacTaBe: Teopwujcka HactaBa: 60 CTyaujcKu uCTpaXKMBadku paz: 45
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Metoae usBolem-a HacTaBe
[IpenaBama 1 CTY/IMjCKH UCTPAKUBAYKU pajl

Ouena 3Hama (MakcuMaJHu 6poj noena 100)

IIpexucnutHe 06aBese IToena 3aBpINHA HCIIUT IHoena
aKTUBHOCT Y TOKY HacTaBe 15 MMUCMEHU UCTTUT

Komnoxsujymu 35 MPaKTUYHU UCTIUT

CEeMHHapH YCMEHHU HCIIUT 50




Hazue mpeamera: EKCIIEPUMEHTAJIHU MOJEJIM 3A MUCIIMTUBABE EOUKACHOCTU U
BE3BEJJHOCTU KOHBEHIIMOHAJIHNX 1 CABPEMEHUX ®APMAIIEYTCKUX ITPEITAPATA

Cratyc npeameta: V360pHu

Bbpoj ECIIB: 10

Ycaos: Ynucan II cemectap

us npeamera

VYro3HaBame ca J1a0OpaTOPUjCKUM DPajoM W NPHHIMIIMMA A00pe JabopaTopHjcke Ipakce; CTHUIame 3Hama 3a
CaMOCTaJIHO JAM33jHUPAaE EKCIEPUMEHTATHHX MoJella 3a HCHUTHBama e(PHUKacHOCTH U 0e30eqHOCTH
KOHBEHIIMOHAJIHIX M CaBPEMEHMX (apMalleyTCKHMX IperapaTa; YHO3HABalkE Ca OCHOBMM IPHHIOMIINMA paja ca
EKCIIEPUMEHTATHIM )KMBOTHHAMa, CKCIICPUMEHTATHAM MOJEINMa M HAYWHOM Bolema eKCIEepPHMEHTATHUX
MPOTOKOJIA; CTHUIAKkE BEIITHHA y WCHUTHBAKY AHTHHH(JIAMALM]CKE aHAJITETCKE aKTUBHOCTHU, KA0 W HCIIHTHBAMBY
TOKCHYHOT Mpo(QHIa HAKOH OpajlHe WM JepMaliHe NPUMEHE KOHBEHIIMOHAIHUX M CaBPEMEHHX (DapMaleyTCKUX
npenapara.

Hcxon npeamera

Ocnoco0JBEHOCT CTYACHTA 3a pajl y TabOpaTOPHjH HA PA3IMUUTUM EKCIEPUMEHTATHAM MOJCINMA 332 UCIIUTHUBAIHC
epuracHOCTH M 0e30€THOCTH KOHBEHIMOHAJTHUX M CaBPEMEHUX (apMaleyTCKUX Iperapara; OclocoOJbEHOCT 3a
CaMOCTaJTHO KpEHpame U CIPOBOhEHE EKCIIEPUMEHTATHOT HCTPaXKHUBabha.

Capapaxaj npeqmera

Teopujcka nacmasa

Yno3HaBame ca JabopaTopujckMM pagoM u mnpuHunuMma Jlobpe nabGoparopujcke mnpakce; JluzajHupame
excriepuMeHTanHux mMozena (in vitro/in vivo) 3a ucnuruBama epUKaCHOCTH U 0e30eTHOCTH KOHBEHIIMOHATHUX U
caBpeMeHHX (apManeyTCKUX mpemnapara; Y Io3HaBame ca pa3io3nMa H3Bolema eKCriepuMeHara Ha )KHBOTHEbaMa Y
CKJIaLy ca eTHYKUM KOJCKCOM, IUIAaHHUpameM M H3BOhEHEM eKCIIepIMEHATa Ha JKHBOTHEbAMA, BOhCHEM
SKCIIEPUMEHTAJIHOT [IPOTOKOJIA, HAUMHOM y3UMarha OHOJIOLIKOT MaTepHjalia; YBO)ermheM y aHeCTe3H]y, KPTBOBAbBEM
JKUBOTHIb@ M ITIOCTYIIKOM OOAyKIHje; YIIO3HaBamke Ca eKCIIEPUMEHTATHUM MOJeNMa paHa, OIIEKOTHHA, IICopHjase,
KOHTAKTHOI' JIepMaTHTHCa, apTO3HOI CTOMATHTHCA, akKHH; lcnuTuBame aHTHHH(IAMAIMjCKE, AHAITETCKE
AKTHBHOCTH Ka0 W HCIHTHBAaIkE¢ aKyTHE M XPOHMYHE TOKCHYHOCTH HAKOH OpalHe WIM JepPMaJlHe INpHUMEHE
KOHBCHIIMOHAIIHUX U CaBpEeMEHHX (DapMalleyTCKuX Mpenapata; YOo3HaBame ca MPOjeKTUMa KOjH Ce paje y OKBHPY
karezpe; IlperpaxuBame U o0pajga jguteparype; PopMynucame UCTPAKUBAYKOT MHUTAA, W300p METOMOJIOTHjE U
cTaTHCTHYKa 00paja pesynrara Ao0HjeHHX y cTyauju (in vitro/in vivo) ucriutrBama epukacHOCTH 1 6e30eMHOCTH
KOHBCHIIMOHAIIHUX M CaBPEMEHHX (hapMalleyTcKuX npemnapata; [lucame pajia 3a yacomuc.

Cmyoujcxku ucmpasicugauxu pao

CaBnajaBambe OCHOBHHX TEXHUKa: Ba)erba KPBH, y3UMarba y30paKka TKHBa, CAKYIUbaha yPHHA, YBOhEHa KUBOTHEHA
y aHecTe3Hjy M OOAyKLHje eKCIICPUMEHTATHUX JKHBOTHIbA; YIIO3HABakhe U CIPOBONeHmEe pazinnuuTux mozpena (in
vitro/in vivo) y OKBHpY EKCIEPUMEHTAIHHX HCIIUTHBama e(QUKACHOCTH M 0e30€IHOCTH KOHBCHIHMOHAIHHX W
caBpeMeHHX (hapMalleyTCKHX Ipenapara.

IIpenopy4yena nureparypa
e Warren KS. Coping with the biomedical literature. A Primer for the Scientist and the Clinician. New York:
Praesen Publisher; 1981.

e Marczyk G. Essentials of Research Design and Methodology. London: John Willy & Sons; 2005.

e Bond C. Evidence-based pharmacy. London: Pharmaceutical Press; 2003.

e Gad CS. In Vitro Toxicology. New York: Raven Press; 1994,

e Troy D (ed). Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott Williams & Wilkins;
2006.

bpoj uyacoBa axktuBHe HacraBe: | Teopujcka HacTaBa: 60 CTyIMjCKU UCTPKUBAYKH pajl: 45
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Metoae usBolem-a HacTaBe
[IpenaBarma U CTYIUjCKU UCTPAKUBAYKH P,

OueHa 3Hama (MakcuMaaHu 6poj moena 100)

IIpenncnuthe o6aBe3ze | Iloena 3aBpILIHM UCTIUT IToena
AKTHBHOCT Y TOKY 30 MHCMEHU UCITUT

HacTase

KOJIOKBH]yMH 30 MPAaKTUYHU HCIIUT

CEMHHApH YCMEHHU HCIIUT 40




Hazue npeamera: EKCIIEPUMEHTAJIHU MOJIEJIN YV ®APMAILIEYTCKOJ BUOTEXHOJIOI' NI

Crartyc npeamera: N300pHu

Bpoj ECIIB: 10

YcaoB: Ynucan I cemectap

Hu/b npeamera

Ymo3HaBame CTyaeHaTa ca MeToJaMa HAayYHO-HCTPaXHBAYKOT paja y eKCIePHMEHTATHO] (apMareyTcKoj
OMOTEXHOJIOTHjU, CTHLAEh¢ YBHJA Y MOTYRHOCTH CIpoBOhema pa3IUIUTHX aHUMATHUX €KCIIEpUMEHTAIHUX MoJera
M 0CH0Cco0JhaBambe 32 CAMOCTATIHU PaJl Y IMJbY W3BOlCHa CONCTBEHE JOKTOPCKE TUCEPTAIIH]C.

HMcxon npeamera

Ilo3HaBame: mnpuHIMIA paja ca CKCICPUMEHTAIHUM SKMBOTUIbAMA; AHUMAJHUX MOJENa 3a HU3a3UBAE
ayTOMMYHCKUX OOJIECTH; TEXHHUKaA 3a oJpeljuBame eKcrpecuje reHa, MpoTenHa, napaMeTpa OKCHAAIIMOHOT CTpeca U
JpYrux OMoMapKepa oJl HHTepeca.

Capgpxaj npeqmera

Teopujcxa nacmasa

OCHOBHU MPUHIMIHN pajna y Jaboparopuju; Ymo3HaBame ca craHmapauma Jlobpe JlaGoparopujcke Ilpaxce;
[IpuHOMOE pajga ca eKCHEpUMEHTATHHM J>KHBOTHHama; CTpaTermje 3a HHAYKOH]Y ayTOMMYHCKHX OOJIECTH;
Wmynnsanuja ayroantureanma; Tpancdep ayroumyHoctd; VHnyknuja daxropuma cpeaune; Ciao0omHu pagnuKain
Y aHTHOKCHIAHCH: MEXaHH3MH JICJIOBamkba 1 3HAa4Yaj y ayTOMMYHCKHM OosiecTuMa; 3Hauaj onpehuBama ekcrpecuje
TeHa y ayTOMMYHCKHM OosiectuMa; Tepartijcku 3Ha4ajHu MPOTenHH; AHaIN3a MPOTEHHA; YIIO3HABAKE Ca METo1aMa
3a JIETeKIHjy Onomapkepa on uHTepeca; [IpHHIMNN IIaHHpama €KCHEPHMEHTAIHOT IPOTOKONA 3a CTyIWje Ha
KUBOTHI-aMa; MeTo/ie 3a aHaIn3y U MPUIIPEMY TOOHMjEHIX pe3ynTara 3a MyOIuKanujy.

Cmyoujcxku ucmpasicugauxu pao

Yno3HaBame ca J1ab0paTopujoM M EKCIIEPUMEHTATHUM TpolienypaMa; ExcriepuMeHTa He KUBOTHEE — OHOJIOLIKE
BpcTe, cMellTaj U Opura o xuBoTumama; OOelexaBame €KCIEPUMEHTAIHUX JKUBOTHIbA (TpajHE M NMPUBPEMEHE
o3Hake), [lyreBu agMuHHCTpalMje JIeKOBa M JIPYyruX Mmarepuja; Bpcre aHecTeTHka W MyTeBH aIMUHHCTpalHje;
Merone 3a y3umame y30paka KpBH, U3JIyYeBHHA, TKHBAa W OpraHa eKCIEPHMEHTAIHUX  KUBOTHIHA;
ExcrieppuMeHTanmHM ~ ayTOMMYHCKHM MHOKapAWTHC; EKCIEpHUMEHTAaTHH ayTOMMYHCKH  CHIE(aTOMM]eINTHC;
ExcriepuMmeHTanHn peymaTongHHM apTputuc, ExcnepmmenrtanHa mncopujasa; CrektpodoTomeTpujcke MeTone 3a
onpehuBame mapaMeTapa OKCHIAIMOHOT cTpeca M Kamamurera aHThokcupanuone samrure; PCR meronasa
oIpehuBame peraTHBHE EKCIPECcHje TeHa O] MHTepeca — MolIMMepas3Ha JlaHdaHa peaknuja; Western blot metona 3a
W3Bajabe W WAHTUQHUKAIM]y TpoTeMHa ox wuHTepeca; llporouna mmromerpuja; Elisa merome — ampekTHa,
WHIUpeKTHa, sandwich.

IIpenopy4yena nureparypa

e Walsh G. Biopharmaceuticals: Biochemistry & Biotechnology. Chichester: John Wiley & Sons Ltd.; 2007.

e Guzman CA, Feuerstein GZ. Pharmaceutical Biotechnology. New York: Springer Science Business Media,
LCC; 2009.

e Rho JP, Louie SG. Handbook of Pharmaceutical Biotechnology. Binghamton: Pharmaceutical Products Press;
2003.

bpoj yacoBa axktuBHe HacraBe: | Teopujcka HacTaBa: 60 CTyIMjCKU UCTPKUBAYKH pajl: 45
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Mertone uspohema Hacrase
[IpenaBama U CTYINjCKH UCTPAKUBAYKH PaJl.

Ouena 3Hama (MakcumaJinu 6poj noena 100)

Ipenucnuthe o6aBe3ze | Iloena 3aBpILIHM UCIIUT IHoena
AKTHBHOCT Y TOKY MHCMEHH HCIHT

HACTaBe

KOJIOKBH] MU MPAaKTHYHNA UCITUT

CEMHHApH 40 YCMEHU HCIIUT 60




Haszus npeamera: AHUMAJIHA U TTIPUMEBEHA KAPIMMOBACKYJIAPHA NCTPAXKMBAIBA

Cratyc npeamera: 1300pHu

Bpoj ECIIB: 10

YcaoB: Ynucan I cemectap

us npeamera

Ocnoco0spaBame CTyeHaTa 1a TU3ajHIpajy M CIPOBOJE UCTPaKWBama y 001acTi GyHKIHje KapAHOBaCKyJIapHOT
cucteMa. McnuTrBame KapAHOBacKyJapHOT CHCTEMa Ha pasiMduTHM HHBOMMa — IN VItro, ex vivo, in vivo kako y
(M3HOJIOMIKMM YCIOBHMA, TaKO W Y Pa3IMYUTUM IaTOJIOIKUM CTAmUMa, SKCIICPHMCEHTAJHUM M KIMHHYKUM.
VcnutuBame HOBUX MOJIEKYyJIa U aKTHBHUX NPHUHIHIA Y IIPEBSHLM[H U TEPANMjH KapIHOBAaCKyIapHUX mopemehaja.
Kpenpame TpaHCAIMOHUX HCTPaXKHMBamka U MPUMEHA eKCIEPUMEHTAIHUX HCTPOKUBAKA Y KIMHUYKO] IIPAKCH.

Hcxon npeamera

Crynmentu he OWTH OCIOCOOJpEHM [a: NMU3ajHUPAjy HCTpakuMBama y 00JacTH KapAHOBAaCKyJIapHOT CHCTEMA;
CaMOCTaJlHO TpPHUMEHY]y TEXHUKE H30JI0BaHe mpedy3uje cpua M KPBHUX CYyIOBa; INpPHUMEHE MOIeN
ucxemujcko/penepdy3noHor omrehema cpua ¥ MoJe NMPEeKOHIUINOHUpama, HHPIAMALUjCKUX U ayTOUMYHCKHX
OoslecTH cpLa W KPBHHX CY/OBa; HCIHTY]y €(pHUKACHOCT NOTCHIHMjaIHO HOBUX TEpanMjcKux MoryhHocTw;
JIM3ajHUPAjy U CIPOBOJE NMPUMEHEHA U TPAHCIAIMOHA HCTPAKMBAKba U3 PA3IMUUTHX 00JIACTH KapauOBacKyJlapHe
narogusuosoryje.

Capgpaxxaj npeqmera

Teopujcka nacmasa

Vnora L-apruana/NO cuctema y GpyHKIMjH KopoHapHe nupkynanuje; Langendorff-oBa Texurka u3onoBaHor cpua
nanoBa; MeTosie UCTIMTHBamba M30JI0BAHUX KPBHUX CyN0Ba; lMcxemmjcko/penepdy3noHo omrTeheme MUOKapaa u
(eHOMEH KOHAMIMOHMpama; MoJenn aKkyTHE M XOpHHYHE NPUMEHE TEpalHMjCcKuX MpPOTOKOJNA Yy Je4eHhY
KapauoBacKynapHux mopemehaja; McnuTtnBame ynore OKCHIAMOHOT Yy TIATOTEHE3M KapAMOBACKYJIApPHUX
nopemehaja; ExcriepumenTanan Mozmenu xunepTeHsuje; Moxenn MH(IaManujcKUX M ayTOMMYHCKHX OOJECTH
KapHOBacCKyJapHOT cucTeMa; MoJen ucxeMmujcke OosecTH cpiia; EKcriepUMeHTa IHn MOJIENU CpyaHe claboCTH;
HcnuTrBame edukacHOCTH HOBUX Tepamujckux MoryhHoctn; MoryhHocTH ncnuTHBama KapAHOBACKYJIapHOT
onropopa Ha ¢usuyko ontepeheme; [lu3ajHupame KIMHUYKHX HCTPAXKUBamka M3 00JNACTH KpaJHOBacKyJapHe
naronoruje; L{MibHM MOJIEKYJICKM MEXaHW3MH y TEpalHjCKOM OJroBopy; TpaHcnanuoHa KapIHOBacKyJapHa
UCTPaKHBaba.

Cmyoujcku ucmpasicueauxu pao

Texnuke pama Ha Langendorff-oBom amapary; TexHuWKa HCHHUTHBaKba H30JIOBAHWX KPBHHX CyHoBa; TexHHKa
npunpeme npedysuonor Krebs-Henseleit-osor pactsopa; Munykuuja ucxemujcko/penepdy3noHe MoBpene u
IpUMEHa MOoJeNa KOHIUIMOHNpama; MoryhHOCTH perucTpoBama KPBHOT IIPUTHCKA Ja00PaTOPHjCKUX KUBOTHHHA;
Ananmza mHpIaManyje ¥ MMyHCKOT omrehema KapJIHOBacKylapHoOr cucrema; Merone (u3nuke aKTHBHOCTH
Ta00paTOPHjCKUX KHUBOTHHA; JHM3ajHUpame NPUMEHEHHX M KIMHUYKHX HCTPaKUBama KapIHOBACKYyJIapHOT
cucrema; OcMUIIIbaBamke TPAHCIAIMOHUX CTyAWja — MOTYNHOCTH IIpUMEHE EKCIIepUMEHTAIHHX pe3ynirara y
XYMaHO] NONyJIAIHjH.

IIpenopy4ena jqureparypa

e Barrett KE, Barman SM, Yuan J, Brooks H. Ganong's Review of Medical Physiology. New York: McGraw-
Hill; 2019.

e HauJ, Van Hoosier Jr GL. Handbook of Laboratory Animal Science. London: CRC Press; 2003. Dostupno na:
http://aulanni.lecture.ub.ac.id/files/2012/01/Handbook-of-Laboratory-Animal-Science-2nd-edition-Vol-2.pdf

Bpoj wacoBa akTHBHE HacTaBe: Teopwujcka HacTaBa: 60 CTyIMjcKu UCTpaXKUBAYKK paj: 45
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Mertone uspohema HacraBe
[IpenaBaman CTyAH]jCKH UCTPAKUBAYKH P,

Ouena 3Hama (MakcuMaJauu 6poj noena 100)

IIpenucnutHe o6aBe3e IToena 3aBplLIHM UCTIUT Iloena
AKTUBHOCT Y TOKY HACTaBe 30 MUCMEHU HCIUT 70
KOJIOKBH]yMH PAKTHYHN HCITUT

CeMUHApH YCMEHH HCITUT




Haszus npeamera: UCITMTUBAE PEJOKC PABHOTEXE 1 AHTUOKCUJATUBHOT” KATTAITUTETA

Cratyc npeamera: 1300pHu

Bpoj ECIIB: 10

YcaoB: Ynucan I cemectap

us npeamera

Yno3HaBame CTyleHaTa ca MEXaHH3MHMa OYyBama PEIOKC paBHOTEKE M (DEHOMEHOM OKCHIAIIMOHOI CTpeca H
MeXaHU3MHIMa JIeJOBamka MPOOKCHAATHBHUX MOJIEKYJa M eIeMEHTHMa aHTHOKCHAalruoHe 3amrTute. OBnagaBame
METOAOJIOTHjOM KBaHHUTH()HUKOBarma IPOOKCHAAaHAca M KalaluTeTa aHTHOKCHAAIMOHE 3allNTe Y Pa3iInIuTUM
OmomomkuM y3opunMma. Kpenpame ekcriepuMEeHTANHNX, KIMHAYKIX ¥ TPAHCIAMOHUX UCTPaKUBama U3 0071acTH
perynanmje peJoKC paBHOTEXeE.

Hcxon npeamera

ITo 3aBprmeTky HacTaBe, CTyACHTH he OWTH OCHOCOOJRCHH Ja: AM3ajHUPaAjy HCTpakWBama 4YHjU je (OKyC Ha
UCNIUTHBakY nopemehaja peloKc PaBHOTEXKE y PA3IMYMTUM MATOJOMIKMM CTambHhMa, CaMOCTAIHO INPHMEHY]Y
MeToJle KBaHTH()MKOBama MPOOKCHAAHACA M aHTUOKCHJIAHACA Y PA3IMYUTHM OHOJIOIIKMM Y30pIHMa, UCIHTY]Y
MOTEHIMjTHU KIMHWYKH 3Haya] HOBUX aHTHOKCHJAHACA Y PAa3IMYUTHM MaTOJOIIKUM CTalbUMa.

Capgpxaj npeqmera

Teopujcka Hacmasa

MexaHH3MH peryJairje peoKC PaBHOTEkKe; 3HaUaj OKCUAANMOHOT CTPECa Y MaTOTCHE3H Pa3InYUTUX MATOIOIIKUX
cTama; Merome crHekTpodoTOMeTpUjcKe KBaHTH(UKANUje NPOOKCHAaHaca; VICcnuTHBame HECH3UMCKHUX
KOMIIOHCHTH aHTHOKCHIAIMOHE 3aliTHTe; VcIuTHBame ESH3WMCKHX KOMITOHEHTH AaHTHOKCHIALMOHE 3allTHTE,
CenkrpodoToMeTpHjCcKa aHaHM3a ejleMeHaTa aHTHOKCHIAIMOHE 3aliTuTe; VcmuThBame 3Hadaja TIyTaTHOHA U
€H3UMa TITyTaTHOHCKOT MUKIyca; A30T MOHOKCHI M OKCUIAIIMOHU CTpec; Perynanuja cuHTe3e a30T MOHOKCHIA Y
(hPM3MONOMIKUM W TIATOJOIIKKM cTamuMa; [lapamMTpm Koju peduiekTyjy MpOXyKIHjy a30T MOHOKCHIA M METOJE
muxoBor oxapehuBama; ELISA weroma 3a kBaHTH(QUKOBame oOKcupanuoHor omrehema; McnuruBame
AHTHOKCHJIAI[MOHOT MOTeHIMjaa;, MexaHu3aM JejoBama aHTHOKCHAaHaca, XwumepOapuyHa OKCHUTCHAIUja W
PEIOKC paBHOTEkKA; MOJIEKYJICKA MEXaHU3MH JIeJI0Baha KUCCOHHUKA O] IPUTUCKOM.

Cmyoujcku ucmpasicueauxu pao

[To3HaBame TEXHUYKUX KapaKTEPUCTHKA W HaYMHA paja CHCKTOP(POTOMETPUJKCHX H OCTAIMX amaparta 3a
onpehuBame OuMOMapkepa OKCHAAIMOHOT cTpeca; Metone oapehuBama HHACKCA JHMNUIHE MEPOKCHIANUJC Y
OuotomKkuM y3opipMa; Metone onpeljuBama Makepa MPOAYKIHje a30T MOHOKCHIA Y OHOJONIKHM Yy30pLUMa;
Metopnonoruja ogpehuBama CynepoKCHI aHjOH pafruKaia y OHONOIKAM y3opunMa; Mertone onpehuBama BOJOHUK
TIEpOKCHIIa y OMOIIOMIKAM MaTepHjaiinMa; MeTtone oapehuBama CymepoKCHa U KaTaja3e y OMOJONIKUM y30pIHMa;
Metone onmpehuBama peayKOBAaHOT M OKCHIOBAHOT TIYTAaTHOHA W CH3MMa TIYTAaTHOHCKOT MUKIyca, AHaim3a
e(exaTa aHTHOKCHIaHACA.

IIpenopy4yena nureparypa

e Barrett KE, Barman SM, Yuan J, Brooks H. Ganong's Review of Medical Physiology. New York: McGraw-
Hill; 2019.

e Nessar A. Clinical biochemistry. Oxford: Oxford University Press; 2016.

Bpoj gacoBaakTHBHE HacTaBe: Teopujcka HacTaBa: 60 CTyIMjcKu UCTpaXKUBAYKK paj: 45
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Metoae usBolem-a HacTaBe
IIpenaBama U CTYIHjCKH UCTPAXKUBAYKHU Pa.

OueHa 3Hamba (MakcuMaJnu 6poj noena 100)

IIpeaucnutHe 06aBe3e Iloena 3aBpLIHM HCIUT Iloena
AKTUBHOCT Y TOKY HacTaBe 30 MTUCMEHHU HCITUT 70

KOJIOKBH] MU MPAKTHYHU UCITUT

CeMUHApH YCMEHH HCITUT




Hazue npeamera: UICTPAXKMBABA YV DAPMAKOBUTMITAHIINA 1 ®DAPMKOEITNAEMUOJIOT NI

Crartyc npeamera: N300pHu

Bpoj ECIIB: 10

YcaoB: Ynucan I cemectap

Hu/b npeamera

Yno3HaBame CTyICHATa ca MPUCTYNOM Y (hapMaKOBUTWIAHIN U (apMaKOCTIHICMHUONIOTHjH U yCBajale 3Hama U3
JOMEHA IIPOIIEHE Kay3aJTHOCTH, PETYIaTOPHUX acCIeKara, Kao M MPUMEHEHUX HCTPaKHBama y 00JacTH HPOLECHE
0e30eqHOCTH JieKoBa 1 (hapMaKOCIUICMUOJIOTH]E.

HMcxon npeamera

Ocnoco0sbeHOCT CTyNeHTa Ja. NPOLEHM Kay3ajJHOCT HEKeJbeHE peakldje Ha JIeK; MPUMEHH KpUTEepHjyMe 3a
NPOLICHY BaJIMIHOCTH Cllydaja; MPUMEHH 3Hama U3 (papMaKOBUTHIIAHIE y TEIUjaTpUjH, TepUjaTPUjU U OCETIBHBUM
nomnynanyjama; AeUHUIIE Kay3alHOCT, HEXKEJbEHY peaklHjy M HeKeJbeHO NEjCTBO; IU3ajHUpPa MCTPAKUBABE U3
obnactn QapMakoBUTHJIaHIE U (apMaKOENIUAEMHOJIOTHje; TpopadyHa (apMaKoenHIeMHUOJIOIIKE IapaMeTpe;
NPUKYIJba U aHAJIM3HMpPa NOAATKE Y CTyAHjamMa (hapMaKOBUTHIHLE U (hapMaKOeNuIEMHOJIOTH] €.

Capgpxaj npeqmera

Teopujcka Hacmasa

HcnutuBame Kay3alHOCTH, HEXeJbeHa peakifja i HeXKeJbeHO AejCTBO Jieka; KpuTepHjyMu 3a IpoLeHy BaJHIHOCTH
ciny4aja; Konuent dechallenge-a u rechallenge-a; MeDRA, SUSAR vy ¢dapmakoBurunaniy, Perynaropau acrektu
y (dapMakoBUTHIAHIM, MeETONOJOrMja WCTpaXkMBama y o0dacTd (apmaxoBurmianne; OapMakoBHIHIAHLIA Y
TeNnjaTpuju, TEePHjaTpHju M OCCTJBMBHM TOmyJianujama; [IpuMemeHa HCTpaKuBama y (PapMaKOBUTHIIAHIIW
I'mobanua papMakoBUriiIaHLa; Yiora GpapMakoSIHASMHOIOTH]E y PA3INIUTUM 00JIaCTHMa — 3APABCTBEHU CHUCTEM,
akajeMcKka  3ajeJHuI,  (QapMaleyrcka — WHIyCTpHja,  peryjaTtopHa  Tena; VM3Bopu  moparaka @y
(dapmaxoenuaemuonorujy; [Ipukynspame momaraka, yNIUTHHLIM M UHTepBjyH; CilyyajHa M CHCTEMarTcKa TIpellka;
(hapMakoenmuIeMHUOJIONIKK Tapamerpu; V300p y30pka, CBpCTaBame M CiydajHu u300p ucnutanuka; Crymnuje
mpeceka, CTyAMje Caydaj-KOHTpoJia U KOXOpTHE cTyauje ¥ hapmakoenumemuonoruju; Cryauje kopuiihiema TekoBa
n ABC/VEN ananusa; Post authorisation cryauje; I[Tnan ynpasibamba pU3HKOM.

Cmyoujcku ucmpaxcusauxu pao

HcnutuBame Kay3alHOCTH, HEeXKeJbeHa Peakiyja i HeXKEJbeHO ICjCTBO JIeKa — MPaKTHYHU acrekTh; Kpurepujymu 3a
NPOLIEHY BAJIKIHOCTHU cliy4aja — npaktuuan npuctyi;, Konnenr dechallenge-a u rechallenge-a — npakruuan 3nauaj;
MeDRA, SUSAR y ¢dapMakoBUTHIaHIN — MPAaKTUYHA IIPUMEHA; PerynatopHu acmekTtu y (papMakOBHTHIAHINA —
NPAKTUYHM aclleKTH; MeToJoNnoruja WMcTpaxkuBama y o0nacTH (apMakOBHTWIIAHLE — NPAaKTHYHU ACICKTH;
dapMaKOBHTHIIAHLA Y [ISAWjaTPHjH, TEPHjATPHjU M OCCTIBHBUM MOMYyJIalljaMa — NpaKTUYHa NpuMeHa; [IpumemneHa
UCTpaXMBaba y (apMaKOBUTWIAHIM — NPAaKTHYHM UpUHLUNM; [nobanHa (apMakoBUTWIAHIA — MPAKTHYHH
NpUHLOMIK; Yiiora (apMakoenuIeMHUoIOrHje y pPa3iMYUTUM O00JacTMMa — 3APaBCTBEHH CHCTEM, akaJleMCcKa
3ajefHuna, QapMalneyTcka HWHIYCTpPHja, peryjaropHa Teja — TpakTH4YHU acnektu; M3Bopu mopataka y
(hapMaKkoenuaeMHONIOTHjH — NPAaKTHYHU NpuHuMny; [Ipukymbambe nojgaraka, ymuTHUIM U UHTEPB]YH — MPAKTHYHU
acriexkty; CiyyajHa M CHCTEMAaTCKa Ipelllka — MPaKTHYHU acrekTw; dapMakoenuJeMHOJIOIIKN MapaMeTpu —
NpaKTHYHU acriekTH; M300p y30pKa, cBpcTaBame M CIy4ajHH M300p MCIHUTAaHUKA — NpaKTHYHU npuHuuny; Cryauje
npeceka, CTyauje CIy4aj-KOHTPOJIAa M KOXOPTHE CTyauje y (apMakoemuIeMHOJOTHjH — NPaKTUYHH ACIEeKTH;
Crynuje xopumhema nekoBa 1 ABC/VEN ananmsa — npakrinaan acniekTw; Post authorisation cTymuje — mpakTuaHA
acnekty; [1aH ynpasjpamka pU3UKOM — NPAKTHYHH aCHECKTH.

IIpenopy4yena nureparypa

e Bond C. Evidence-based pharmacy. London: Pharmaceutical Press; 2003.

o Katceher B. Medline: A guide to effective searching in Pub Med and other interfaces San Francisco: The
Ahsbury Press; 2006.

e Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

bpoj uyacoBa axktuBHe HacraBe: | Teopujcka HacTaBa: 60 CTyIMjCKU UCTPKUBAYKH pajl: 45
105

Metoae usBolem-a HacTaBe
[IpenaBama 1 CTYINjCKH UCTPAKUBAYKH PaJ.

Ouena 3Hama (MaKcuMaaHu 0poj noena 100)

IIpeaucnutHe o6aBe3e | Iloena 3aBpIIHN HCIUT Iloena
AKTUBHOCT Y TOKY 30 MTUCMEHH HCITUT 50
HAcTaBe

KOJIOKBH] MU MPaKTHYHU HUCITUT

CEMHHAPH 20 YCMEHHU HCTIUT




Ha3zue npeamera: TPAHCIIALIIOHA NCTPAXKMBABA V ®DAPMAIININ

Crartyc npeamera: N300pHu

Bpoj ECIIB: 10

YcaoB: Ynucan I cemectap

Hu/b npeamera

VYro3HaBame CTyJEeHTa ca MEXaHHU3MHUMa M MeToJaMa HayYHO-UCTPRKUBAYKOr pana y Oa3W4HOj M KIMHHYKO]
(apmaruju u cariemaBarbe MOTYNHOCTH y KOopHIINelmy THX MEXaHHM3aMa W METOAa y M3pagll CBOjeé IOKTOPCKE
JIcepTanyje.

Hcxon mpeamera

ITo 3aBpuieTky HacraBe, OJf CTYJEHTa Ce€ OYeKyje Ja pasyMe MOJIEKYJICKE W HMMYHCKE MEXaHu3Me OoiecTd
pa3NMYUTUX CHCTEMa, MEXaHHM3Me MpOrpecHje W Jiedyermha MAaJIMIHUX OOoJiecTH M Ja JeTajbHHje II03Haje
(apmakoTepanujy KapIUOBacKyJlapHOT, HEPBHOI, EHAOKPUHOT CHUCTEMa, OCHOBE (apMakKOeruIeMUOJIOTHje |
6e306enHocTn mpuMmeHe sekoBa. CryneHT he caBnagaTd JOCTyNHE EKCIIEpUMEHTATHE Oa3WYHEe W KIMHUYKE
UCTpaXMBA4Ke MOJee, IPUMEHY Tepanuje y TOMEHYTUM 00acTuMa, Kao M pa3iIMyiTe acleKkTe NpruMeHe KIMHUUKE
(hapmarje y OHKOJIOTHjH, KapAHOBACKYJIdpHOM, HEpBHOM CHCTeMy, IopeMehajuma MeTaboim3Ma ¥ Tepamuju
WHQEKTHUBHAX 0OJECTH.

Canp:kaj npeamera

Teopujcka Hacmasa

Jobpa naboparopujcka npakca; OCHOBHH MPHHIMITK U3BOhema iN Vitro u in Vivo excriepumenaTa y dapmanuju;
Mertozmomnorija MpeAKITHHIYKAX HCTpakuBama y dapmarmju; JoOpa KIMHHYKA Mpakca; Bpere KIMHUYKHX CTyOHja
y ¢apmanuju; Tepanuja Tymopa; Ananm3za edekara Tepamuje Tymopa in VIitro u in ViVO W IHjarHOCTHYKH,
NPOTHOCTUYKKA M TPEAMKTHBHU IIATOXHUCTOJIOUIKM W HMyHodeHoTHIICKM mapamerpu; Hypoundnamaimja-
MaTOXKMCTOJIOIIKE OCHOBE, Tepamnuja, MpOoLEeHa MOBE3aHOCTH OMoMapkepa W (hapMaKoJIOMIKOr OArOBopa; AKYTHE
HH(IaMalMjcke OOJeCTH - MATOXHCTOJONIKE OCHOBE, Tepamuja, MpPOIICHAa IIOBE3aHOCTH OuoMapkepa U
(hapMaKoJIOIIKOT OJroBOpa; XpOHUYHE WH(IAMAIMjCKe OOJECTH - MAaTOXHCTOJOIIKE OCHOBE, Tepardja, MpoIlleHa
MOBE3aHOCTH OHMoMapkepa M (hapMakoJIomKor oarosopa; KapanosackynapHe 0oJecTH - MaTOXHCTOJIOIIKE OCHOBE,
Tepamuja, IpOLICHa TOBE3aHOCTH OHomapkepa u (apmakonomkor oxaropopa; WudexTnBHe OGonectn -
NATOXUCTOJIOMIKE OCHOBE, Tepamuja, MpoLeHa II0BE3aHOCTH Ouomapkepa H  (apMaKOJOIIKOI OATOBODA;
Mertozmonoruja GpapMaKoemUIeMUOJIOIIKAX HCTPaXkuBama; McruTiBame 0€30e1HOCTH JIeKOBa.

Cmyoujcku ucmpaxcusauxu pao

[lpakTnuHa npuMeHa OXa0paHHX MOJICKYJIAPHO-OMOJIOMKIX METOAa y aHAIM3H HMMYHCKHX M OHKOJIOIIKHX
(eHoMeHa: paz ca henujckuM ITHHMjaMa, TUTOTOKCHYHU TECTOBH; OpeliBambe OKCHIATHBHOT U aHTHOKCHIATHBHOT
craryca; ocHoBHe TexHMke PCR, MMyHOXeMHje, CEpOJIOLIKMX peakluja M MpoTodHe IuToMmerpuje; [IpumeHa
NPUHIMIIA MEJUIIMHE 3aCHOBaHEe Ha JoKa3uma; [IpakTH4yHa MpUMeHa YNUTHHKA 32 MPOLEHY KBAJIUTETAa KHMBOTA;
MeTo/I0JIOIIKY NPUHIMIH CTyAMja (hapMaKOBUTHIIAHIIE.

IIpenopyyena Juteparypa

e Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

e Chapel H, Haeney M, Misbah S, Snowden N. Essentials of Clinical Immunology. Chichester: Wiley Blackwell;
2006.

o DeVita VT, Hellman TS, Rosenberg SA. DeVita, Hellman, and Rosenberg's Cancer: Principles and Practice of
Oncology. 11th edition. Wolters Kluver Lippincott Williams & Wilkins; 2019.

e Haynes B. Clinical epidemiology: how to do clinical practice research Philadelphia: Lippincott Williams &
Wilkins; 2005.

e Nader R, Horvath AR, Wittwer CT. Tietz Fundamentals of Clinical Chemistry and Molecular Diagnostic.
Philadelphia: Elsevier Saunders; 2019.

bpoj yacoBa axktuBHe HacraBe: | Teopujcka HacTaBa: 60 CTyIMjCKU UCTPKUBAYKH pajl: 45
105

Metoae usBolem-a HacTaBe
IIpenaBama U CTYINjCKU UCTPAKUBAYKH Pal.

Ouena 3Hama (MaKcuMaaHu 0poj noena 100)

IIpeaucnutHe o6aBese | Iloena 3aBpIIHN HCIUT Iloena
AKTUBHOCT Y TOKY 30 MTUCMEHH HCITUT 50
HAcTaBe

KOJIOKBH] MU MPaKTHYHU HUCITUT

CEMHHAPH 20 YCMEHHU HCTIUT




Ha3zue npeamera: UCTPAXKMBABA YV OBJIACTU PAITMOHAJIHE YIIOTPEBE JIEKOBA

Crartyc npeamera: N300pHu

Bpoj ECIIB: 10

YcaoB: Ynucan I cemectap

Hu/b npeamera

Y1o3HaBame CTyJeHATa ca METOAOJIONIKMM NPUHINIINMA UCTPaKNBamkba YHHIIIANA KOJH JOBOAE A0 HEPAIIMOHAIHOT
Jederha, Kao M MHTEPBEHIIMjaMa 3a MPEeBasIaKemhe OBOT 030MIJFHOT jaBHO-3PAaBCTBEHOT MPOOieMa 3aCHOBaHUM Ha
WHJMBHYaJTHOM (TI€pCOHAIM30BAHOM) MPUCTYITy ManujeHTy; CHOCOOHOCT CaMOCTaIHOT Kpeupamba WHTEPBEHIIH)e
3a yHanpeheme panroHaiHe GpapMaKkoTeparmje.

Hcxon mpeamera

[o 3aBpuIeTKy HacTaBe, Of CTyJeHaTa ce O4eKyje Ja CaMOCTAJIHO INPOLEHY]y KBAJIUTET ITyOJIMKOBAHUX HAYYHHX
YJjaHaka O e(UKacHOCTH, 0e30€HOCTH M HCIUIATUBOCTH JIeYeHa Yy CBETIY IPUHIMIA MEAWIMHE 3aCHOBaHE Ha
JIOKa3uMa KOjH Cy peJeBaHTHU 3a yHanpelheme palrpoHante GpapMakoTepantje, Npolewkyjy Ipelke Y IpOIICHBabY
JIEKOBa M JIpyre elleMEHTe HepallMoHaNHe GapMakoTepanuje, IpakTuaHo u3pal)yjy cBeobyxBaTHu ,,DapMakoiomku
npodun TMandjeHTa y CBpXY yHampelema MpoNMCHBama JICKOBa W HMcxona, m3palyjy HpOTOKOJEe KIMHUYKHX
HCTpakMBama Koja ce 0aBe MHTEpBEHIHjaMa 3a yHampeheme pannoHanHe (hapMakoTepanmje, u3pane pyKomIHc 3a
4acomuc KOjU TPAHCHAPEHTHO M OOJEKTHMBHO M3BEIITaBa O pE3yNTaTHMa HCTPaXXWBamba WHTEPBEHIM]E 3a
yHarnpeleme parnoHaiHe papMakoTepayje.

Canp:kaj npeamera

Teopujcka Hacmasa

PanmonanHa ynoTpeba JekoBa Kao CJIEMEHT HAI[MOHAJHE IOJUTUKE JICKOBA Y CaBPEMEHHM 31PaBCTBEHUM
cucremuma; [IpuMeHa Havyena MeAWIMHE 3aCHOBaHE Ha J0OKa3uMa y yHanpehewy panmonanHe gapmakorepanuje;
Meroaonomky npuctyn y npahemsy W MpolieH! NOTPOLIHkE JIeKoBa; MeTo1010THja epcoHalIn30BaHe U Npeln3He
MeIUIMHE: HCTPaKUBamka (hapMaKoreHeTHKe, (hapMaKoreHOMHUKE, IPOTEOMHUKE, METa00JIOMUKE, MPOLIEHE SHI0THIIA
U KIMHAYKHX (DEHOTHIIOBa XPOHMYHUX 000JbCH-A; METOAONOMKH MPUHIKIKN MPOLEHEe KBAJIUTETa MPONHCUBAMA
JIeKOBa M KOMIUIMjaHCe OoJjecHHKa; MEeTOJONOMKN acneKTn cTyauja (apMakOBUTHIIAHLE KOJA OCETJBHBUX
Honynanyja nanujeHaTa; MeTomoJorija KBAJMTATUBHUX HCTPaKHBamka y YyHampelhemy paluroHaHe yrnoTpebe
nexoBa; MeTomonorija HHTEPBEHIN]ja 3a YHaTpeleme panroHaiae papMakoTeparnyje.

Cmyoujcku ucmpaxcusauxu pao

[lponeHa NPHCTPACHOCTH HCTpaKMBaya y ITyONMKOBAHMM HCTPaKHBabUMa ©(pUKaCHOCTH, O0e30eIHOCTH |
UCIUIATUBOCTH JieUeHa; YCBajarmbe BAMAHUX METOMOJOIIKMX NpHUHLIUNA Npahema M NpOLEHe MOTPOIIhE JIEKOBa;
[IpakTHYHK acEKTH METOJIOJIOTHje HCTPAXKUBAa y O0JACTH IIEPCOHATIN30BAHE U NPEU3HE MeAULINHE; [IpakTHIHU
aCIeKTH MHTEpBEeHIIMja 3a yHanpehemne KBauTeTa PONHCHBamba JISKOBA 3aCHOBAHUX HA YIIOTPEOH EKCIUTMIMTHUX U
UMIUIMIUTHUX KPUTEpHjyMa 3a MpOIeHY MOTEHLHUjaHUX Tpellaka y MpolnucuBamwy; [IpakTHYHM acnekTu
kopumhema BaJIMIHUX METOAAa M HMHTEPBEHIMja 3a MpOleHy M noboJsbllamke KoMIUIMjaHce OosecHuka; M3pana
cBeoOyxatHor ,Papmakosomkor mnpoduiaa“ manujeHTa; YCBajamkbe METOMOJOMIKHUX TMPHUHIMIA CTyIdja
(hapMaKOBUTHITAHIIE KO/ OCCTJHUBUX IMOIyJIAIMja MalijeHara; Y cBajamke METOIOJONIKHX MPUHIIUIA KBATUTATHBHUX
UCTpaXkMBawba pajau yHanpehewa paunoHanHe ynorpebe JjekoBa; [IpakTHYHM acreKTH HWHTEpBEHIHWja 3a
M00OJBIIAkE KBATHTETA (hapMaKoTepanyje.

IIpenopy4yena nureparypa

e Hulley SB. Designing Clinical Research. Philadelphia: Lippincott Williams & Wilkins; 2007.
e Hall IP. Pharmacogenetics. New York: Taylor & Francis; 2006.

e Walley T. Pharmacoeconomics. Edinburgh: Churchill Livingstone; 2004.

Bpoj uwacoBa aktuBHe HacrtaBe: | Teopujcka HactaBa: 60 CTyIujcKu HCTPaXUBAYKHU pai: 45
105

Mertone uspohema HacraBe
[IpenaBama U CTY/IMjCKH UCTPAKHUBAYKHU pal.

Ouena 3Hama (MaKkcuMaaHu 0poj nmoena 100)

IIpeaucnutHe o6aBe3e | Iloena 3aBpIIHN HCIUT Iloena
AKTUBHOCT Y TOKY 15 MMUCMEHU UCITUT

HacTaBe

KOJIOKBHjyMH 35 MPAKTUYHU UCTIUT

CEMHUHAPH YCMEHHU HCTIUT 50




Hazue npeamera: METOAE CUCTEMATU3AIIUIE KIIMHUYKUX CTYAUJA O JJEKOBUMA

Crartyc npeamera: N300pHu

Bpoj ECIIB: 10

YcaoB: Ynucan I cemectap

Hu/b npeamera

Yno3HaBame CTyieHaTa JOKTOPCKHUX CTyAHja ca METOIOJIOTH)OM CHCTEMATH3aIje KIMHUIKUX CTYAHja O JIEKOBHMaA
U BUXOBO OCHOCOOJpaBamE 3a CAMOCTANTHO IW3ajHUparhe, U3pagy MPOTOKOIA CHCTEMATCKOT Tperiiefia M MeTa-
aHaJIM3¢e M HAYYHOT Pajia KOju 33/I0BOJbaBa KPUTEPHjyMeE 3a MMyOJIUKOBAKHE Y HAYYHOM YaCOIHCY.

Hcxon mpeamera

ITo 3aBpiieTKy HacTaBe, CTYACHT he OUTH OCTIOCOOJBCH J1a: pasyMe MPHUHIIUIC METUIIHE 3aCHOBAHE HA JOKa3uMa U
METOJIOJIOIIKE AaCIEeKTe CIPOBOlCHma KIMHUYKUAX CTyadja O JICKOBMMA; MPUMCHH NPUHIMIE TPAHCIAPCHTHOT
W3BEIITaBamka O PE3yNiTaTHMa HCTPaXHBaMa; OBJIaJa KOPUIINCHEM ajara 3a IMPOIECHY METOIOJIOUIKOT KBaJUTETa
CTyAMja U W3pajJiec METa-aHallu3a M CUCTEMATCKHX Iperjiena; MPeTpakd M CUCTEMAaTH3yje HAy4HY JUTEpaTypy
NpUMapHUX TMyOJUKaIMja O JICKOBMMA; CaBlaJa METOJOJOTrHjy oOpalae MojaTaka y MeTa-aHalUu3W; H3paau
COTICTBEHH IPOTOKOJ CHCTEMATCKOT Tperiiela U MeTa-aHajJn3e KIMHUYKIX CTyaja O JIGKOBIMA W HAIWIIe HAYIHU
pan.

Canp:kaj npeamera

Teopujcka Hacmasa

[lpuHIMIM MeOuIMHE 3aCHOBaHE Ha JOKa3uMa; METONOJNONIKH acleKTH y KIMHHYKOj (apMakoloruju u
(dapmakorepanuju; METONONOMKH NPHHUMIIA TPAHCHAPEHTHOT H3BEIITaBama y KIMHUYKUM CTyAHjaMa o
JEeKOBUMa; AJaTd 3a TNPOLEHY METOAOJOIIKOI KBAJIUTETa KIMHMYKHX CTYAWja O JICKOBUMA M PH3HKA OJ
OpHCTpacHOCTH; BpcTe MeTosa 3a cucTeMaTH3alyjy KIMHHYKAX CTY/Hja O JeKOBUMA, BPCTE MPETJIeAHNX YIaHAKa U
METOIONIOIIKH TPHUHIMIN H3pajJe CHCTEMATCKOT Tperjefa W MeTa-aHalu3e KIHHHYKHX CTyAWja O JICKOBHMa U
OPOTOKOJNA 3a BbHXOBY U3pany; DopMmylcame CTpaTeruje MpeTpaKhBama 3a CHCTEMATCKH Mperiiesl JIUTepaType,
UHJEKCHe 6ase u pernozutopujymu, KoxpaHoBa 6a3a cucTeMaTCKUX Tperiieqa u ynorpeba codTBepa 3a yrpapibame
pedepeniiama; Mertojonoruja obpaae Tmomaraka y MeTa-aHAIM3U: HW3PauyHABambe CPEOe BPEIHOCTH edekarta,
aHAJIM3a CEH3UTHBHOCTH, IPOLIEHA XETEPOreHOCTH, CHpoBoheme aHaiHu3e MOATpyNa M MOJIeparopa, HpoleHa
nyOnuKanuoHe mpucTpacHocTy; JeMoHcTpanyrja yrnorpede codrBepa 3a W3paxy CHCTEMAaTCKOT Mperyiena W Mera-
ananuze — RevMan u Meta-Essentials: Workbooks for meta-analysis; Ipuniunu GRADE mnpuctyna 3a npoueHy
NOY34aHOCTH JI0Ka3a NPHIMKOM H3pajie CHCTEMATCKOT Iperiieia i MeTa-aHalli3e KIMHHYKHX CTYAHja O JICKOBUMA;
[puHIMnu nucama paga 3a HAYYHH YAacOINNMC M NPHHIMIHM IPOHANAXEHa OAroBapajylier Hay4HOT Yacommca 3a
nyOJIHKOBambe paja.

Cmyoujcku ucmpasicueauxu pao

O6yka cTyaeHara 3a W3pagy MPOTOKOJa CHCTEMATCKOT Mperjefa W MeTa-aHalu3e, MpeTpary HHIEKCHuX 0asa,
ymotpeby codTBepa 3a ympasibambe pedepeHnama u copTsepa 3a U3paay CHCTEMATCKOT Mperieia i MeTa-aHali3e;
CTymeHTH y3 acHCTCHIIMjy HACTABHHMKA Pajie Ha W3paay COMCTBEHOT IPOTOKOJA CHCTEMATCKOT MpErjieaa U MeTa-
aHAITN3e KIMHAYKUX CTY/Hja O JICKOBHMA.

IIpenopyyena Juteparypa

e Jankovi¢ S. Dizajn istrazivanja. Kragujevac: Medicinsko dru$tvo za racionalnu terapiju Republike Srbije;
2016.

e Borenstein M, Hedges LV, Higgins JP, Rothstein HR. Introduction to meta-analysis. 1st ed. London: John
Wiley & Sons; 2009.

e Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA, editors. Cochrane Handbook for
Systematic Reviews of Interventions version 6.3 (updated February 2022). Cochrane; 2022. Dostupno na:
www.training.cochrane.org/handbook.

bpoj uyacoBa axktuBHe HacraBe: | Teopujcka HacTtaBa: 60 CTyIMjCKU UCTPKUBAYKH pajl: 45
105

Metoae usBolem-a HacTaBe
IIpenaBama U CTYINjCKU UCTPAKUBAYKH Pal.

Ouena 3Hama (MaKcuMaaHu 0poj noena 100)

IIpeaucnutHe o6aBese | Iloena 3aBpIIHN HCIIUT Iloena
AKTUBHOCT Y TOKY 30 MUCMEHH HCITUT 70
HAcTaBe

KOJIOKBHjyMHU MPAaKTUYHU HCTIAT

CEMHHAPH YCMEHHU HCTIUT



http://www.training.cochrane.org/handbook

Ha3zue npeamera: TABOPATOPHUJCKY BUOMAPKEPU

Crartyc npeamera: N300pHu

Bpoj ECIIB: 10

YcaoB: Ynucan I cemectap

Hu/b npeamera
Yno3HaBame ca 3HAYajeM W MPUMEHOM JIAOOPAaTOPHjCKUX OMOMapkepa y KIMHHYKO] TMPaKCH W JOCTYIHHM
MeTojama 3a oapehuBama GMoMapKepa y IeHTpalHUM JJaboparopujaMa 1 Ha ,,point-of-care” ananusaropuma.

Hcxon npeamera

[To3HaBame KIMHUYKOT 3HaYaja U MpUMEHe J1ab0paToOpHjCKUX OMOMapKepa y IHJby MpOoLeHe PU3nKa 011 000JbeBamba,
NOCTaBJbamba AMjarHo3e OosecTH, MporHoze OonectH, npahema Toka Oosectn M u3bopa Tepanuje, npeasubama
0JIrOBOpa Ha Tepanujy ¥ npahema yCHenIHOCTH Tepaluje, Kao U CTHIAmbe BelTHHE n30opa MeToze 3a oapehuBame
onrosapajyher Gnomapkepa, Kao ¥ BEIITHHY BIMAAIM]j€ aHUIMTHYKUX METO/1a 3a oJpehuBame Onomapkepa.

Capgpxaj npeqmera

Teopujcxa nacmasa

Jedununmja n knace OuoMapkepa; KapakTEpUCTHKE HJICalHOI OMOMapkepa; MeToje onpehuBama OHOMapkepa;
buomapkepn y NpoleHH KapAHOBAaCKYJIApHOI pu3MKa, buomapkepn nucnunuunemuja; buomapkepn akyTHOT
nH(papKTa MHOKapJa W MCXEMHUjCKOT MOXIaHOT ynapa; buomapkepu y cpyaHoj mHCyduuujeHInju; bromapkepu y
wryhHoj emOommju; bBuomapkepm y mnHeymonmju; bBuomapkepwm y wuHTepcTHIUjamHUM OonectnMa Iuryha;
Buomapkepu axyrHor omrehema OyOpera; Bmomapkepm wmerabonmsma koctHjy; Bmomapkepm Am3xajmepose
6onectr; buomapkepu cence; buomapkepu COVID-19; buomapkepu xenartonenyiapHor KapuuHoMa; bruomapkepu
KaHIlepa IpocTare.

Cmyoujcxku ucmpasicugauxu pao

AHanuTHuke TeXHHMKe ojpehuBama Owomapkepa y nabopartopuju u ,,point-of-care oapehusama; Baammaiuja
MeToza 3a ojapehuBame OHOMapkepa: TyMadewme pesyiarara oapehuBama OnoMapkepa W MpHMeHa OAroBapajyhux
airopuTamMa Kpo3 npuMmepe U3 mpakce. M3pama cemuHapckux pazgosa; Ilpumpema JKypnan kiyOoBa u
Jabopatopujckux cacraHaka; [IpeTpakuBame Jureparype.

IIpenopy4ena Jureparypa

e Stojanovi¢ T. Biohemija ¢oveka. Kragujevac: Fakultet medicinskih nauka; 2013.

e Bayens J.Medical Biochemistry. Philadelphia: Elsevier; 2019

e Nessar A. Clinical biochemistry. Oxford: Oxford University Press; 2016.

e Lieberman M, Peet A. Marks' basic medical biochemistry: A clinical approach. Baltimore, MD: Wolters
Kluwer Health/Lippincott Williams & Wilkins; 2022.

Bpoj dacoBa aktuBHe HacrtaBe: | Teopujcka HactaBa: 60 CTyIujcKU HCTPaXUBAYKH pa: 45
105

Mertone uspohema Hacrase
[IpenaBama U CTY/IMjCKH UCTPAKHUBAYKHU pal.

Ouena 3Hama (MakcuMaJHu 6poj noena 100)

IIpeaucnutHe o6aBe3e | Iloena 3aBpIIHN HCIUT Iloena
AKTUBHOCT Y TOKY 15 IUCMEHU UCIIUT 40
HacTaBe

KOJIOKBHjyMH 15 MPAKTUYHU UCTIUT

CEeMHHApH 30 YCMEHHU HCTIUT




Hazue npeamera: UMYHOTEPAIINJA ME3EHXVMCKNM MATUYHNM REJIMJAMA

Crartyc npeamera: N300pHu

Bpoj ECIIB: 10

YcaoB: Ynucan I cemectap

Hu/b npeamera

Yno3HaBame CTyaeHaTa ca OHOJOTHjOM ME3CHXMMCKHX MAaTHIHHX henmdja, MOJEKYJICKHM MeXaHH3MHMa
ONITOBOPHUM 33 MOIYJAIMjy MMYHCKOT OATOBOpa ME3EHXMMCKHM MAaTHYHUM henmjama, kao M MoryhHOocTHMa
MMYHOTEpaIje MaTHYHUM hennjama.

HMcxon npeamera
Ilo 3aBpmieTky HacTaBe, CTyAeHT he OBNagaTH 3HAKBEM O HMYHOMOAYJIATOPHHM e(peKTHMa ME3EHXUMCKHX
MaTH4HUX henrja M NOTeHINjaJIHO] MPUMEHU ME3eHXMMCKUX MaTHYHUX helnja y MIMyHOTepanuju.

Capgpxaj npeqmera

Teopujcka nacmasa

[opexno u kapakTepu3alyja ME3EHXMMCKHX MaTuuHUX henuja; M3onmanuja Me3eHXMMCKUX MaTHYHUX henuja u3
KOCTHE CPXXH, MacHOT TKHBa, ITyIT4aHe BPIILlE, aMHHOHCKE TEYHOCTH M 3y0a; [lapakpuHU U jyKCTaKpUHH MEXaHHU3aM
UMYHOMOAYJIATOPHOT e(eKTa ME3eHXMMCKMX MaTHIHuX henmja; MOJEKyICKH MEXaHU3MH KOjUMME3CHXHMCKE
MaTtnuHe hemmje memajy penorun u ¢pynkuuje T u B mumdornmra, makpodara u neaaputckux hemmja; Cympecuja
muroTokcnakor norternujana CTL, NKT u NK hemnunja; [poumndramanujcke KapakTepHUCTHKE ME3EHXHMCKHAX
matnaHux henuja; KoHIumuoHMpaHW MeOMjyM M €T3030MH ME3CHXMMCKHX MaTtmdHux henwja; MmyHoTepamnmja
GoslecT pecrupaToOpHOT, KapAHOBACKYJIAPHOT, IWI€CTHBHOT, YPHHApHOT M JOKOMOTOPHOT CHCTEMa MPUMEHOM
ME3CHXMMCKHX MaTWYHUX henmuja - pe3ynTaTd eKCIEepHMEHTANHUX W KIMHWYKHX CcTyauja; Hexesbennm edextn
TeparnujcKe MpUMEeHe MEe3eHXMMCKIUX MaTHYHKX henwja.

Cmyoujcxku ucmpasicueauxu pao

Yno3HaBame ca MOTEHIMjAIMMa ME3eHXUMCKUX MaTHYHUX hennja kao nMyHOTepamnuje, Kao U 01adup aJeKBaTHOT
EKCIIEPUMEHTAITHOT MOJIelia 3a IJITAHUPaHO UCTpakMBame. V3pasa CONCTBEHOT MPOTOKOJA UCTPaXKnBamba y3 nmomoh
HacTaBHUKA

IIpenopy4ena Jureparypa

e BurgessR. Stem Cells. New Jersey: Humana Press; 2016

e LanyaR.Essential of Stem Cell Biology. San Diego: Academic Press; 2015

o  WarburtonD.Stem Cells, Tissue Engineering and Regenerative Medicine. Singapore: World Scientific;2015

e Ljuji¢ B. Gazdi¢ Jankovi¢ M. Boji¢ S, Stojkovi¢ M. Uvod u biologiju mati¢nih ¢elija. Medicinski fakultet,
Kragujevac; 2018

e Burt RK, Farge D, Ruiz MA, Saccardi R, Snowden JA. Hematopoietic Stem Cell Transplantation and Cellular
Therapies for Autoimmune Diseases. Boca Raton: CRC Press; 2021.

bpoj yacoBa axktuBHe HacraBe: | Teopujcka HacTaBa: 60 CTyIMjCKU UCTPKUBAYKH pajl: 45
105

Metoae usBolem-a HacTaBe
[IpenaBama 1 CTYIMjCKH UCTPAKHUBAYKHU pal.

Ouena 3Hama (MakcuMaJHu 6poj noena 100)

IIpeaucnutHe o6aBese | Iloena 3aBpIIHN HCIIUT Iloena
AKTUBHOCT Y TOKY 20 MUCMEHHU HCITUT 50
HAcTaBe

KOJIOKBHjyMH NPAKTUYHU UCIIAT

CEeMHHApH 30 YCMEHHU HCTIUT




Hazne npenmera: CUHTE3A, KAPAKTEPU3AIIMJA U UCIIUTUBABE BUOJIOIIKE AKTUMBHOCTU
KOMIIJIEKCHUX JEJVIHEBA

Cratyc npeameta: V360pHu

Bbpoj ECIIB: 10

Ycaos: Ynucan Il cemectap

us npeamera

[{uibeBu oBoOT npeaMeTa Cy Ja CTYJCHTH OBJIA/Iajy 3HambMMa U3 00JIaCTH jOHA €CEHIMjaTHUX MeTalla, KOMIIEKCHUX
jeIMmBbema, BUX0BOj MPUMEHN Y MEIULINHY, Be3u n3Mel)y cTpyKType KOMIUIEKCa M HHXOBE OHMOJIOIIKE aKTUBHOCTH
ca JIeTaJbHUM OCBPTOM Ha KOMIUICKCHA jeAW-EHha IIATHHCKE TPYyIe M JPYTruX OMOJIONIKY 3HAYajHUX jOHA METala.
Takole, Wb je W ma CTYAEGHTH OBJagajy TEXHHKaAMa CHHTE3€, KapaKTepu3alldje W HCIUTHBAKkA OMOJIOIIKAX
KapaKTepHCTHKA KOMIUIEKCHHX jEANbCHA.

Hcxon npeamera

Hakon oxciymane TeopHjcke W eKCHEPHUMEHTANHE HAcTaBe, CTYACHTH he OUTH 0CIocOOJbEHH 3a CaMOCTATHO
n3BOhemhe CHHTE3a INTaHaZa B OATOBapajyhnx KOMIDIeKca joHa mpena3Hux Merana. Takole, 6uhe ocmocoOspeHN na
W3BpLIC KapaKTEepHU3alMjy CHHTETUCAHUX jEIWICEHA HA OCHOBY pE3ylTara eJIEeMEHTAJIHE MHKpOaHAJN3e,
cnekrpockonckux merona (UV, IR, NMR), kao u 3a Tymadyewme mojaraka NOOWjeHHX HAa OCHOBY PCHITCHCKE
cTpykTypHe aHanu3ze. CtynenTu hie oBiIagaTi ¥ TEXHUKaMa 3a HCIIUTUBake ONOJIOIIKE aKTUBHOCTH (aHTUMHKPOOHE,
AQHTHOKCHUJIATHBHE W aHTUTYMOpPCKE) N0OWjeHnX jeaumerma. HaBeneHne Texunke he OuTH BP0 KOPUCHE M TOBOJbHE
3a U3pajy JOKTOPCKUX JMCEPTalja CTy IeHATA.

Capgpaxaj npeqmera

Teopujcka nacmasa

Opabpana morjaB/ba Heoprancke xemuje; OCHOBH TEOPHjCKE OpPraHCKE XEMHje U crepeoxemuje; Xemwja
KOMIUICKCHUX jeIubeha (IICHTPATHH JOH MeTalla ¥ JINTaH/A1, XeMHjCKa Be3a KOMIUICKCHUX jeinerba); ['eomerpuja,
CHUMETpHja U H30MepHja KOMIUICKCHUX jelnibeha; CHeKTPOCKOICKE METOE OJl 3Hauaja 3a aHaJIM3y KOMIUICKCHHX
jenumera, broyomKy 3HaYajHa KOMIUICKCHA jelNEbCHa; VICIUTHBame WHTEpaKLMja KOMIUIEKCHUX jeAHbCHa Ca
3HaYajHUM OHOMOJICKYJTUMa (TEOPHjCKH M EKCHCPUMEHTANHH MpHCTYI); EdexkTn KOMIUIEKCHUX jequmema Ha
OKCHIATHBHH CTpec; VCIUTHBame aHTH-MUKPOOHHX CBOjCTAaBa KOMIUICKCHUX jeNU-CHAa; AHTHTYMODPCKH e(eKTH
KOMIUIEKCHHMX jeaumbema; Jluzaju in  Vitro ekcmepumenata, pax ca hemujckuM — KyiTypama, TECTOBH
LUTOTOKCUYHOCTH; YTHIId] KOMIUIEKCHUX jeluibema Ha mpoiudepanujy, heiamjcku LUKIyC ¥ MUTPaTOPHU
KamaruTet Tapret henuja; AHanau3a BpcTe u MexaHu3ama henujcke cMpti; Hekposa, amonrosa, ayrodaruja; In vivo
UCIIUTHBAbhe AHTU-TYMOPCKOT edekTa KOMIUIEKCHHX jeIMIerba; AHann3a CHUCTEMCKHX TOKCHYHHMX edekara
KOMIUIEKCHHUX jeHI-EHha: MMYHOCH3UMCKH TECTOBH, MAaTOXUCTOJIOUIKE M HMYHOXHCTOXEMHjCKE MeToje; Y Tulaj
KOMIUIEKCHHX jeIMiH-CHa Ha MOJTYJIAI]jy aHTH-TYMOPCKOT HMYHCKOT OJIrOBOPA, iN VItro u in vivo.

Cmyoujcku ucmpaxcusauxku pao

Kpo3 excriepuMeHTaIHU paj npeaBul)eH OBUM M300pHUM MPEIMETOM CTYICHTH fie BPLIIMTH CHHTE3¢ KOMIUIEKCHUX
jenumberba IIATHHCKE Ipyne U APYTUMX OMOJIOIIKH 3Ha4yajHUX MeTaia. Takole, 3a cuHTeTHCaHa jequmema Bpiuuhe
aHAM3Y pe3yJiTaTa J0OHjeHHX CIIEKTPOCKOIICKUM METOoIaMa y IIMJbY KapaKTepH3allije CHHTETHCAHUX jeANbemha. 3a
CHHTETHCaHa W MOTIIYHO XEMHjCKH OKapaKTepHCaHa jeAWbEHha CTYICHTH he BPIIUTH HCIUTHBAaKma OHOJOIIKE
AKTUBHOCTH (QHTUMHUKPOOHA, aHTHOKCHIATHBHA ¥ aHTHUTYMOpPCKA) aKTyeJIHUM TeXHHKama. Kpo3 cryaujcku
UCTPaXMBAYKK paJ| CTy/ieHTH he OUTH 0crocoOJbeHH 3a eKCIIEPUMEHTAIIHN paJ| y labopaTtopuju Koju he onakmaru
1 oMOryhHTH IpHjaBy JOKTOPCKHUX JTUCEpTallX]ja.

IIpenopyyena Juteparypa

e Roat-Malone RM. Bioinorganic chemistry: a short course. New Jersey: John Wiley & Sons; 2007. Dostupno
na: http://repo.upertis.ac.id/1877/1/Bio%201Inorganic%20Chemistry%202.pdf

e  DPuran MI. Primena kompleksnih jedinjenja u medicini. Kragujevac: Prirodno-matematicki fakultet Univerziteta
u Kragujevcu; 2000.

e Kaim W, Schwederski B. Bioinorganic Chemistry: Inorganic Elements in the Chemistry of Life. Chichester:
John Wiley & Sons; 2006.

Bpoj wacoBa aktmBHe HacTaBe: | Teopujcka Hacrasa: 60 CTyaMjcKy HCTPaKUBAYKH paj;: 45
105

Mertone u3Bohema HacTaBe
[IpenaBama M CTYAM]CKH NCTPAXKUBAYKH Pal.

Ounena 3Hama (MakcHMaIHu O0poj noena 100)

IIpenucnuthe o6aBeze | Iloena 3aBpILIHM UCTIUT IToena
AKTHBHOCT Y TOKY MHCMEHU UCITUT

HacTase

KOJIOKBH] MU MPAaKTHYHNA UCITUT

CEeMHHApH 50 YCMEHU MCIIUT 50



http://repo.upertis.ac.id/1877/1/Bio%20Inorganic%20Chemistry%202.pdf

Ha3zus npeaMera: KIIMHNYKA HUCIIUTUBABA EOUKACHOCTHU 41 BE3BE/IHOCTHA
KOHBEHIIMOHAJIHUX U CABPEMEHIX ®APMAIIEYTCKHUX ITPEITAPATA

Cratyc npeameta: V360pHu

Bbpoj ECIIB: 10

Ycaos: Ynucan Il cemectap

Iu/e npeamera

Cruname 3Hama 3a CaMOCTaJIHO JM3ajHUpame U CIpoBoheme UCTpakuBamba M3 00JaCTH KIMHUYKUX HUCIHTHBAMA
euracHOCTH U 06e30eTHOCTH KOHBEHIIMOHAIHUX W CaBPeMEHMX (apMalleyTCKUX Iperapara y Jieuewhy aKyTHHX H
XpOHHYHHX oOoJpema W Koa moceOHe momynamuje. Ilpyxkame uHQOpMamuja O KIMHHYKAM HCIUTHBABAMA
OMOEKBUBAJICHITH]€ TOMMUKAIHUX (hapMarieyTCKUX Ipenapara.

Hcxon npeamera
Ocnoco0JBEHOCT CTYACHTa Ja CaMOCTalHO [IW3ajHUPA M CIPOBEAE KIMHWYKO HCTPaXMBamkbe M OBIaJa CBUM
MeTOZaMa 3a POIeHy ePHKACHOCTH M 0e30€THOCTH KOHBSHIIMOHATHHUX W CaBPEMEHHX (papManeyTCKux mpernapara.

Cagp:xaj npeqmera

Teopujcka nacmasa

ETnuky craHmapau y HAydYHOM M KIMHHYKOM HCIUTHBAabky, YTO3HABalke Ca JAW3ajHOM HCTPAKHBAMHA
KOHBCHIMOHATHUX M CaBpeMEHHX (apMalieyTCKux npenapara; KinuHuuka ucnuTrBama eQUKacHOCTH U 6e30e THOCTH
KOHBCHIIMOHAJIHAX M CaBpeMeHUX (apMalleyTCKUX Mpemnapara y JIeuelhy XUIepTeH3Hje, nujabereca, mopemehajy
JUIMUATHOT cTaTyca, Xxemopousa; [IpoieHa yTuiiaja KOHBEHIIMOHAIHUX M CABPEMEHUX (papMaIleyTCKHUX Mpernapara Ha
PEOKC cTaTyc U MH(IAMAaTOPHH OATOBOP Y aKYTHUM M XPOHUYHUM 000JbeuMa; [IporieHa yruiaja papmarneyTckux
nperapara Ha TENECHH cacTaB, MPO(QMI MacHHX KHCENHHA Kao W Ha HWH(IAMATOPHH OJTOBOP KOJ CIOPTHCTA;
KinHunuka ucnuTrBamba OMOSKBUBAJICHIM]E TOMUKATHUX (hapMalleyTCKHX Mpernapara U lbHXOBHX edeKkara MepemheM
6uodu3nUKkKX mapamerapa Koxe; YMO3HaBambe ca MPOjeKTHMa KOjU ce pajie y OkBHPY Kareape; [IpeTpaxuBame u
obpana nmureparype; PopMynucame HCTPAKUBAYKOT THTAba, U300p METOIOJIOTH]Ee U CTATUCTHYKA 00pajia pe3yirara
JOOUjEeHUX Y CTYAUjU KIMHHUYKUX HCIUTHBamba e()UKACHOCTH U 0e30eIHOCTH KOHBEHI[MOHAIHUX U CaBPEMEHHX
(dapmaneyrckux mpenapara; [lucame paga 3a 4acomuc M NPUIpPEMa 3a MUCAE MPUjaBe YCMEHOT TOKTOPCKOT
UCIIUTA.

Cmyoujcku ucmpasicueauxu pao

[Mpunpema nporokosa U crnpoBohjere METOJa Y OKBHUPY KIMHMYKHX HCIUTHBamba e()UKACHOCTH M 0e30eqHOCTH
KOHBCHIIMOHAJIHUX U CaBPEMECHUX (DapMalleyTCKUX IMpernaparta y 01adpaHoj 00IeCTH WK MOMYJIaIH]H.

IIpenopy4ena jureparypa

e Gupta SK. Basic Principles of Clinical Research and Methodology. New Delhi: Jaypee Brothers Medical
Publishers (P) Ltd.; 2007.

e Pockok S. Clinical trials. New York: John Wiley& Sons; 1983.

o Glasser SP. Essential of clinical research. New York: Springer; 2008.

e Waterbrook A. Sports Medicine Emergency Physician.University of Arizona: Cambridge University Press;
2016.

e Barbara L, Richard A. Treatment in Dermatology. Oxford: Radcliffe Medical Press; 1993.

Bpoj yacoBa akTHBHE HacTaBe: Teopujcka HacTaBa: 60 CTyIujCcKu HCTpaXuBayKu pai: 45
105

Mertone uspohema HacraBe
[IpenaBama 1 CTYIMjCKH UCTPAKHUBAYKU pajl

Ouena 3Hama (MakcuMaJHu 6poj noena 100)

I[penucnutHe o6aBe3se oena 3aBpLIHM UCTIUT Moena
aKTUBHOCT Y TOKY HacTaBe 15 MUCMEHU UCTTUT

KOJIOKBHj yMU 35 MPAKTUIHU UCTIAT

CEeMHHApH YCMEHHU HCTIUT 50




Hasus npeamera: HAHOTEXHOJIOT'MJE V PA3BOJY HOCAYA/MHOBATHBHUX JIEKOBA

Cratyc npeamerta: N300pHu

Bpoj ECIIB: 10

Ycaos: Ynucan III cemecrap

Hu/b npeamera

VYro3HaBame ca HAHOTEXHOJOTHjOM, Kao M ca BpCTaMa, OCOOMHAMa W MNPUMEHOM HAHOYECTHIIA y Ppa3BoOjy
HOCA4a/MHOBATUBHUX JIekoBa. CTHIAamke 3HaMka O CKCIHITHjeHCHMa, aKTHBHUM KOMITOHEHTaMa Koje yia3e y cacTaB
CaBpeMEHHX HOcaya JIEKOBa. YTIO3HaBake Ca METOAO0JIOTHjoM (oMylianyje U pa3Boja JIEKOBUTHUX Ipernapara Ha 0a3u
caBpeMeHHX Hocaua. Kapakrepusauuja dopmynucaHor npenapara Ha 0a3u caBpeMEHHX HOCada Kao M yIO3HABambe
ca Meronama 3a yTBphuBame e(UKaCHOCTH, 0e30eIHOCTH M CTaOWIHOCTH (OPMYJIMCAHUX Mpernapata Ha 0a3u
CaBpeMEHHX HOcCaya JIEKOBa.

HMcxon npeamera

VII03HATOCT CTYAEHTa Ca NMPUHLMIIMMAa HAaHOTEXHOJIOTHje, Ka0 M CIOCOOHOCT Jia Ha OCHOBY IIO3HaBamba BPCTE U
0coOMHA eKCIMITHjeHaca U aKTUBHUX KOMIIOHEHTH (hOpPMYJIHIIE M M3paau JEKOBUTH Npenapar Ha 0a3u caBpeMeHHX
Hocaya. CIIoCOOHOCT Ja M3BPIIN KapaKTepH3annjy (GOpMyIHCAaHOT Mperapara U M03HaBake METOAA 3a YTBphHUBame
epuKacHOCTH, 0€30eTHOCTH B CTAOMITHOCTH (POPMYIIHCAaHHX TIperapara.

Canp:kaj npeamera

Teopujcka Hacmasa

OCHOBHHM TIIPHHIMIIM HaHOTEXHOJIOTHje; Bpcre, ocoOMHe M MpuMeHa HAHOYECTHIA Y Pa3BOjy HOCadya/HHOBATHBHUX
JexoBa; EXCIMIUjeHCH KOjU ce KOPHUCTE Y M3paad JIMIIO30Ma Kao CaBpeMEHHX Hocada; MeToe u3paje JIUI030Ma;
[punpema npuMapHe eMyn3uje 3a H3pay JUI030Ma; YJIora alKWI-TIOJIHIITYKO3UAHHX cypdaKkTanTa y GopMynanuju
JMIo3oMa; YTo3HaBame ca akTHBHUM KOMIIOHEHTaMma Koje yjase y cacraB JIMIo3oMa; JIMIMo30Mu Kao CHCTEMH 3a
IIJbaHy JI0CTaBy HuTOCcTaTHKa;Kapakrepusanuja aumo3omMa Kao caBpeMEeHHX Hocada JiekoBa; Merozae oapehusama
BEJIMUMHE JIMIIO30Ma, 3€Ta IOTeHLWjajla, MHUKPOCTPYKType M e(HUKacCHOCTH Iymewma; Metone oapehuBama
CTa0MIIHOCTH, IPOMEHE TEMIIepaType TOIbEeHa, Ociao0al)arba jieka 13 JIMno3oMa; YJiora airHHaTHUX U JKeJIaTHHCKUX
YeCcTHLa y Pa3Bojy HOCaya/WHOBATHBHUX JiekoBa; CHHTE3a aJITMHATHUX M JKEJIaTHHCKUX 4YecTulla; ExcuunujeHcu u
AKTHBHE KOMIIOHEHTE KOje ce KOPHUCTE y U3paIyl aJTHHATHHUX M XKENATHHCKUX YecTuna; Etapcka yjba y anrHHATHUM
HaHOYecTHIAMa; MeTole HWHKAICcyJanuje; YIO3HaBame ca YJIOrOM, CHHTE30M M MeTolJaMa KapakTepusaluje
(onpehuBama BenmmuMHE dYecTHIa, €(PUKACHOCTH, ofpehuBama CTaOMITHOCTH, CIIOCOOHOCTH OyOpema, KHHETHKE
ocnobaljatba HMHKOPIOpUpaHE JIGKOBUTE CYICTAHIE) aJIlMHATHHX ¥ OKEJATHHCKUX 4YeCTHIa Yy pa3Bojy
HOCa4a/MHOBAaTHBHUX JIEKOBA; YTIO3HABamke ca NPOjeKTHMa KOjU ce paje y OKBUpY Kartenpe; [IperpaxkuBame u
obpana yureparype; PopMysHcake UCTPaKMBAYKOT MTUTakba, U300p METOMOJIOTHje M CTATHCTHYKA 00paja pe3ynTaTa
Jo0MjeHnX y cTynuju (GopMyiandje W M3pajge U TeCTHUparba JIMINO030Ma, aITMHATHUX M OKEJATHMHCKMX YeCTHIA,
[MTucamwe paaa 3a YacoNuc U MpUIIPEMa 3a MHCabe MPHjaBe YCMEHOT JOKTOPCKOT UCTINTA.

Cmyoujcxku ucmpasicueauxu pao

Opabup cupoBHHA 32 W3pajay JIMNO30Ma, AITMHATHUX W HKEIATHHCKUX YECTHIA Ca WHKAICYJIMPaHUM aKTHBHUM
marepujama; dopmynucame U U3paja npenapara y GOopMH JIMIO30Ma W/UIM AITMHATHUX M XKEJATUHCKUX YeCTHIA
Ka0 M IbMXO0Ba KapaKTepH3aluja.

IIpenopyyena Juteparypa

e Nogrady T. Liposomes: Methods and Protocol. New York: Humana Press; 2010.

e Williams RO. Advanced drug formulation design to optimize therapeutic outcomes. New York: Informa
Healthcare; 2008.

e Howard A. Pharmaceutical Dosage Forms and Drug Delivery Systems. Baltimore: Williams & Wilkins; 1995.

Bpoj yacoBa akTHBHE HacTaBe: Teopujcka HacTaBa: 60 CTyIujcKu HCTpaXXUBauKy paf;: 45
105

Mertone uspohema Hacrase
[IpenaBama 1 CTY/IMjCKH UCTPAXKHUBAYKH Pajl

OueHna 3Hama (MakcuMaJHu 6poj moena 100)

IIpenucnutHe 06aBe3e IToena 3aBpLIHM UCTIUT Tloena
aKTUBHOCT Y TOKY HacTaBe 15 MMUCMEHU UCTTUT

KOJIOKBH]yMHU 35 MPAaKTUYHU UCTIUT

CEeMHHApH YCMEHHU HCTIUT 50




Hasus npeamera: OJJABPAHE IN VITRO METOJIE 3A UCIIUMTUBAKBE BE3BEJJHOCTU, CTABMJIHOCTU
N EONKACHOCTHU ®PAPMALEYTCKUX ITPEITAPATA

Cratyc npeameta: V360pHu

Bbpoj ECIIB: 10

Ycaos: Ynucan Il cemectap

us npeamera

Yro3HaBame ca peryIaTopHUM acleKTUMa eUKacHOCTH, 0€30€AHOCTH U CTAaOMITHOCTH (papMaleyTCKuX mpenapara.
Cruname 3Hama O XpoMarorpa)CKMM MeTojama, TecToBMMa 3a ojpehuBame aHTHOKCHIAMOHE aKTHBHOCTH,
MeTOoZaMa 3a UCTIUTHBAKkE MOMI(EHOIHOT cagpxaja, MeToe onpehuBama 3aIITUTHOT (aKTopa Mperapara i METOe
33 CTIMTHBAKE AaHTHMH(IAMAaTOPHE aKTUBHOCTH. YTIO3HABAKkE Ca METOJaMa 3a MPOIeHy | nosehame cTabmiIHOCTH
(hapMaIieyTCKuX npemnapara.

Hcxon npeamera

IMocemoBame TEOPHjCKOT 3HaEma M OCIOCOOJBEHOCT CTYACHTA JAa CHOPOBOAHM IN Vitr0 MeTome 3a HCIUTHBAEE
epukacHoCTH, 0€30eTHOCTH U CTAOMIHOCTH (apMaIeyTcKux npemnapaTa. OcrmocoOIbeHOCT CTyIeHTa a IPOLEeHH U
MOJIeCH CTA0MITHOCT (hapMaIeyTCKUX Ipenapara.

Cagp:xaj npenmera

Teopujcka nacmasa

Besbennoct, eduracHOCT W CTaOMITHOCT (hapMaleTyCKHX Tperapara —peryJaTopHH acmekTi; Xpomarorpadceke
METOZIe 3a JIeTeKuujy (Qusudke W XeMHjcke nerpamamuje; In Vitro TectoBu 3a oxpeljuBame aHTHOKCHIAIIMOHE
aktuBHocTi (DPPH, FRAP, unxuOuidja JunugHe MEpOKCHIAIMje, CTEICHA HEyTpalucama a30T MOHOKCHIA);
Metome 3a in Vitro ucnuTHBame moiupEHONTHOT canapkaja; Meroae 3a oapehuBama 3amrutHor dakropa (SPF)
npemnapara; TecTOBH yOp3aHOT CTapera 3a MPOIeHy CTabUIHOCTH (hapMalleTyCKuX mpernapata; JlyrotpajHa Metona
3a mpoleHy crabwiHocTH (apmMarieTyckux npemnapara;, Metoge 3a moBehame CcTaOMIHOCTH (DapMaleyTCKUX
npenapara; MUKpOOHOIIONIKK TECTOBU 32 HCIIMTHBAME (papMaleTyCKuX mpemnapara; In vitro MeTosie 3a ucnuTHBamE
antunH(pIamMatopHe akTUBHOCTH, CHEeKTPOPOTOMETPUJCKO HCIUTHBAKE AKTUBHOCTH CH3MMa THUPO3HHA3E;
Yro3HaBame ca MpojeKTUMa KOju ce pajie y OKBUPY Kate/pe; [IpeTpaxuBame 1 00paaa nuteparype; Dopmynucame
MCTPaXMBAYKOT MHTakbha, U300p METOONOTH]E U CTATUCTHYKA 00paia pe3yiraTa JOOUjeHUX HAKOH CIPOBEACHHX N
Vitro merona 3a ucnuTHBame 6€30€JHOCTH, CTAOMIHOCTH U e(pUKACHOCTH (hapMalleyTCKuX mnpemnapara; [Tucarme paga
3a 4acoIluc.

Cmyoujcku ucmpasicugauxu pao

IMpunpema mpoTokoja, omabup u crnpoBoheme in VIitro merona 3a ucnuTHBambe 0e30€IHOCTH, CTAOMIHOCTH U
eUKacHOCTH (hapMalleyTCKHX Mpemnapara.

IIpenopyyena Juteparypa

e Bond C. Evidence-based pharmacy. London: Pharmaceutical Press; 2003.

e Ahuja S, Scypinski S. Handbook of Modern Pharmaceutical Analysis. San Diego, CA: Academic Press;2001.

e Lee DC, Webb ML. Pharmaceutical Analysis. Oxford: Blackwell Publishing Ltd; 2003.

e Troy D (ed). Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott Williams & Wilkins;
2006.

e Skoog DA, Holler FJ, Crouch SR. Principles of Instrumental Analysis. Belmont: Thomson Brooks/Cole; 2006.

e Florence AT, Attwood D. Physicochemical Principles of Pharmacy. London: Pharmaceutical Press; 2006.

bpoj yacoBa axktuBHe HacraBe: | Teopujcka HacTaBa: 60 CTyIMjCKU UCTPKUBAYKH paj;: 45
105

Metoae usBolema HacTaBe
[IpenaBama U CTY/IMjCKH UCTPAXKUBAYKHU pal.

Ouena 3Hama (MakcuMaJaHu 6poj noena 100)

IIpeaucnutHe o6aBese | Iloena 3aBpIIHN HCIIUT Iloena
aKTUBHOCT Y TOKY 30 MMUCMEHU UCTIAT

HacTaBe

KOJIOKBHjyMH 30 MIPAKTUYHU UCTIUT

CEMHUHAPH YCMEHHU HCTIUT 40




Ha3zue npeamera: CABPEMEHU TPEHIOBU V¥ ®APMAIEYTCKOJ BUOTEXHOJIOTUIN

Crartyc npeamera: N300pHu

Bpoj ECIIB: 10

Ycaos: Ynucan III cemecrap

Hu/b npeamera

Hue mpemMmera je &ma ce CTYAEHTH YIO3HAjy ca MeTolaMa HayYHO-HCTPaXHBAYKOT paga y ¢apMareyTckKoj
OMOTEXHOJIOTHjHU, ]a CTEKHY YBHJ Y MOTYNHOCTH cripoBohjema pasIMauTHX BPCTa CTyaUja ca OmodapMmareyTuanmMa
U Ja ce ocroco0e 3a caMOCTallHU paj] y IUIbY U3Bohema CONCTBEHE JOKTOPCKE AUcCepTalyje.

HMcxon npeamera

VYI03HATOCT CTy/AeHaTa ca MPUMEHOM OWOWHKEHEPHUHTa Y MEJUIMHU W (apMalvju U HAjHOBUjUM TPEHIOBH 3a
Jno0ujambe U NPUMEHY MHKCHEPHUCAaHUX LUTOKHHA, (pakTopa pacra, HHKEHEPUCAHUX XOPMOHA, €H3MMa, BaKIMHA,
Kao ¥ IPUMEHOM T'eHCKe Tepallije 1 MaTH4HUX henuja y apmaneyTckoj OMOTEXHOJIOTH]H.

Capgpxaj npeqmera

Teopujcxa nacmasa

[Ipumena OuonHXemepuHra y MequuuHu U dapmanuju; buoxemuja u npou3Boama PeKOMOMHAHTHUX MPOTEHHA;
HajunoBuju TpeHI0BH 32 100OHjame U NPUMEHY HH)XCHEPHUCAHUX MUTOKWHA U (QakTopa pacta; HajHOBHjH TpEeHIOBH
3a moOujame W MPUMEHY MHXXCHEPHCAaHHX XOPMOHA W eH3uMa; HajHOBHjH TPEeHOOBH 3a A00Wjame M IPUMCHY
WH)KEHePUCAaHNX BakIHa; ['eHcka Tepanuja u Matndrae henunje y papmaneyrckoj obnotexHonoruju; Hanmonamau u
MHTCPHALIMOHAJIHN 3aKOHHM W peryjaTHBE Koje Ce OJHOCEe Ha HCIHTHBame OnodapmaleyTHka; AKTYEIHH OHO-
eTHYKH TpoOieMu y (apmarneyTrckoj OnorexHomoruju; CTpareruje u MpHHIUIH CIPOBOhema KINHIIKAX CTYIH]ja;
Jobpa ximHNYKa npakca; [IpUHIUIY ITaHupamba eKCIePHMEHTATIHOT IIPOTOKOJIA 33 PA3IMYUTE THIOBE KIMHUYKHX
cTyauja; Meroie 3a aHaIu3y ¥ MPUIIPEMY JOOHUjCHUX pe3yJsITara 3a myOIuKaIyjy.

Cmyoujcku ucmpasicueauxu pao

Yno3HaBame ca J1a00OpaTOpPHjOM U CKCIICPUMEHTATHMM Tporeaypama; CHekTpopOTOMETPUjCKE METoAe 3a
onpehuBame mnapamerapa OKCHAAIMOHOT CTpeca M KamauuTeTa aHTHOKcunauuone 3amrture; PCR mertona 3a
onpehuBame peaTHBHE SKCIPECHje TeHa O] HHTepeca — MMoJMMepa3Ha jJaHdaHa peakiuja; Western blot metona 3a
W3Bajabe M WACHTU(QUKAIM]Y MpoTenHa of uHTepeca; llporouna murtomerpuja; Elisa merome — numpexTHa,
WHIUpeKTHa, sandwich.

IIpenopy4yena nureparypa

e Walsh G. Biopharmaceuticals: Biochemistry & Biotechnology. Chichester: John Wiley & Sons Ltd.; 2007.

e Guzman CA, Feuerstein GZ. Pharmaceutical Biotechnology. New York: Springer Science Business Media,
LCC; 20009.

e Rho JP, Louie SG. Handbook of Pharmaceutical Biotechnology. Binghamton: Pharmaceutical Products Press;
2003.

bpoj uyacoBa axtuBHe HacraBe: | Teopujcka HacTtaBa: 60 CTyIMjCKU UCTPKUBAYKH pajl: 45
105

Metoae usBolema HacTaBe
[IpenaBama U CTY/IMjCKH UCTPAXKHUBAYKU PaI.

Ouena 3Hama (MakcuMaJHu 6poj noena 100)

IIpeaucnutHe o6aBese | Iloena 3aBpIIHN HCIUT Iloena
AKTHUBHOCT y TOKY MNMHUCMCHH HCITUT

HacTase

KOJIOKBHjyMH IIPAKTUYHU UCTIUT

CEeMHHApH 40 YCMEHHU HCTIUT 60




Hazue npeamera: TOKCHUKOJIOIIKA HCTPAXKUBABA YV ®DAPMAKOJIOT'NIU

Crartyc npeamera: N300pHu

Bpoj ECIIB: 10

Ycaos: Ynucan III cemecrap

Hu/b npeamera

Ymo3HaBame CTyIeHaTa ca OCHOBHUM IIOCTYJIATHMAa TOKCHKOJIOIIKAX HMCTpakKMBama Ipema mnpuHounmMa J{oope
nmabopaTopujcke mpakce. [Ipyxkame ca3Hama 0O OCHOBHMA W METOJIOJIONIKIM aCTIeKTHMa MCIIUTHBAakba TOKCHIHOCTH
JICKOBA, MPOLIcHe (papMaKoIMHAMUKE M KOMITAPATUBHE (PapMaKoJIOTHje.

Hcxon mpeamera

[To 3aBpmIeTKy HacTaBe, O CTyJICHTa c€ OYEKyje Ja: T03Haje OCHOBHE MPHHIUIE UCITUTHBAKbAa TOKCHYHOCTH JIEKOBa
y TPETKIMHWYKHM YCJIOBHMA, I03Haje H3padyHaBambe OCHOBHHX (hapMaKOKMHETHYKUX Iapamerapa 3a CBpXY
UCIIUTHBAaba aKyTHE, Cy0-aKyTHEe, XpOHHYHE U CYO-XpOHMYHE TOKCHYHOCTH; MO3HAje METOO0JIOTH]Y HCTPaKUBaHa
(hapmaxkoMHAMUKE JIEKOBa Ha II0jeIHE OpraHCKe CHCTEME; Jia TI03Haje METOAOJIOTH]Y Au3ajHa ONO-EKBUBAJICHTUX
CTyZIWja U CTyJMja KOMIapaTUBHE eKcliepuMeHTainHe gapmakonoruje. Ha kpajy HacTtaBe, o CTyzAeHTa ce, Takohe,
OueKyje Ja: Ha MpaBHJIAH HAYWH TyMadl TOKCHKOJOIIKH MPOQII CTApOT/HOBOT JeKa, CYIUIEMEHTa WIN OWJBHOT
npernapara; AW3ajHHpa HUCTPaXHBAmbE y JOMEHY EKCIEepHMEHTanHe (hapMakoJoTHuje; aHAIM3HWpa, NMUIIE W TyMadu
Hay4YHE Pe3yJITaTe y TOKCUKOJIOMIKHUM NMPETKINHIYIKIM U (PapMaKoJMHAMUYKHM HCTPaKUBABHMA.

Canp:kaj npeamera

Teopujcka nacmasa

OCHOBHM U METOJIOJIOIIKH ACMEKTH MPHUCTYNa UCIUTHBAkha HOBHX, CTApUX M HE-JIEeKOBa (CyrieMeHaTa, OMIbHUX
npernapara M JAWjeTeTCKHX CyIUieMeHarta); VCTpakuBame Ha M0JbYy (apMaKOJUHAMHUKE KapAUOBACKYJIAPHHUX,
MICUXUJaTPHjCKHX, OHKOJIOIIKKUX, OWOJOMIKUX JiekoBa, Jlu3ajH u crpoBoljerme OHMO-CKBHBAJICHTHUX CTYyIHja
UCIIUTHBabha JIeKoBa; McnuTuBama TOKCUYHOCTH (aKyTHe, Cy0-akyTHe, XpOHMYHE U CyO-XpOHH4YHE) Y
NPETKIMHAYKAM UCTPaXHBambKuMa; VCIIUTHBae CHUCTEMCKE U JIOKAIHE TOKCHMYHOCTH arcHca/neka; VcrpaxuBama
XENaTOTOKCUYHOCTH, HE()POTOKCUYHOCTH, KapJANOTOCKUYHOCTH M HEYPOTOKCUUHOCTH areHca/neka; KommaparneHa
excriepuMenTanHa (apmakosnoruja; CMEpHUIIE U €THYKE peryjaTuBe y OOJIACTH NPETKIMHUYKHUX TOKCHKOLIKHX
UCTPaXHUBAhA.

Cmyoujcku ucmpaxcusauxu pao

[IpakTHYHM acMeKTH WCTPAKUBAaka HA TNOJBY (apMakOJUHAMHKE KapAMOBACKYJIAPHUX, ICHXHjATPH]CKHX,
OHKOJIOIIKHX, OUOJIONIKUX JIeKoBa; [[paKTHYHU aCMeKTH JM3ajHUpama U CIpOBOlemha OMO-CKBUBAJICHTHUX CTY/IHU]ja
UCIUTHBAbA JIeKoBa; [IpakTHYHKM aCMIEKTH UCIIUTHBAbA TOKCUYHOCTH Y MPETKIMHUYKUM HCTPAKUBAUMA JICKOBA,;
[IpakTHYHK AaCMEeKTH WCIUTHBAKkA CHCTEMCKE M JIOKAJTHE TOKCHYHOCTH areHca/lieka, [IpakTHYHU acleKkTd
UCTPaKHMBaha XEMaTOTOKCUYHOCTH, HEYPOTOKCHYHOCTH, KAPJJUOTOCKMYHOCTH U HEYPOTOKCHYHOCTH areHca/JieKa.

IIpenopyyena Juteparypa

e Hulley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing Clinical Research. Philadelphia:
Lippincott Williams & Wilkins; 2007.

e Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

e Klaassen C, Watkins J. Casarett and Doull's Essentials of Toxicology. New York: McGraw-Hill; 2015.

bpoj yacoBa axktuBHe HacraBe: | Teopujcka HacTaBa: 60 CTyIMjCKU UCTPKUBAYKH pajl: 45
105

Mertone uspohema HacraBe
[IpenaBama U CTYINjCKH UCTPAKUBAYKH PaJl.

Ouena 3Hama (MakcuMaJaHu 6poj noena 100)

Ipenucnuthe o6aBe3ze | Iloena 3aBpILIHM UCIIUT IHoena
AKTUBHOCT Y TOKY 30 MTUCMEHH HCITUT 50
HACTaBe

KOJIOKBH] MU MPAaKTHYHNA UCITUT

CEMHHApH 20 YCMEHU HCIIUT




Ha3zue npeamera: MOJIEKYJIAPHA MEJIUIIMHA V UCIIUTUBABY JIEKOBA

Crartyc npeamera: N300pHu

Bpoj ECIIB: 10

Ycaos: Ynucan III cemecrap

Hu/b npeamera

Ymo3HaBame CTyJeHaTa ca OCHOBHHM IIOCTYJaTHMa NPHUMEHE MOJICKyJlapHe MEOUINHE Y MPEeTKINHWIKAM U
KIMHAYKAM HCTpaxuBamnuMa. CaBllaaBa-e MOJICKYJIapHHX TEXHHWKAa W METola y OOJNacTH TPOICHE MeXaHW3Ma
JICjCTBA JIGKOBA, MpOIcHe 0e30eHOCTH U e(heKTUBHOCTH JICKOBA, CYIUIEMCHATA, OMJBHUX W JHMjETCTCKHX Mpenapara.

HMcxon npeamera

[o 3aBpIIeTKy HacTtaBe W3 MpeaMeTa, Of CTYJCHTa ce O4eKyje Ja: MPUMEHH METOJAE MOJICKYJIapHe MEIUIIMHE Y
(hapMaKoJIOMIKMM HUCTpaXMBabUMa;, HCTPAXH MEXaHW3aM JejcTBa ojpeheHe Tpyne WM IOjeJMHAYHOI JIeKa;
UCTpaXH CBE MOJIEKYJapHE IapaMeTpe M OHOMapKepe 3a Koje ce cMmarpa jJa mHocpenyjy y (apMakoJIOUIKOM
onrosopy. Ha kpajy HacraBe, o/ cTyleHTa ce, Takole, o4eKyje /1a je Mo3Haje: TEXHUKE U MPUCTYIIE Y UCTIUTHBAY
MeXaHH3Ma JIEKOBa; MOJICKYJIapHE METOJe y HCIUTHBAabY 0e30eMHOCTH M e(UKACHOCTH JIEKOBa; Jla epHUKacHO
MUy, AaHAIM3WAPAjy M TPE3eHTYjy HaydHe pesynrare y (GOpMH HAaydHOT pafa W3 OOJIAaCTH MOJIEKYyJapHHUX
HCTPAXHBAbA.

Canp:kaj npeamera

Teopujcka Hacmasa

OCHOBHM AacHeKTH MpUMEHE MOJICKyJapHe MEIMIHMHE y MPETKIMHHYKAM H KINHWYKAM HCTPAXUBAKBHMA;
HcrpaxuBame y 00IacTH MEXaHH3Ma JCjCTBa KapIHOBACKYIApHHUX JeKkoBa; McTpaxkuBame y 0071acTH MEXaHHU3Ma
JCjCTBa AHTHUKOAryJaHTHHX JIeKOBa, lcTpaxkuBame y oOlacTH MeXaHH3Ma JejCTBa OHOJIOIIKHX JICKOBA,
HctpaxkuBambe y oOJacCTH MeXaHHM3Ma J€jCTBA XEMUOTEPAlEeyTCKHX JIEKOBAa, YJIora OKCHAAIIMOHOT CTpeca y
(apmakogMHAMUIM JIEKOBA; YJiora aHTHOKCHJATUBHOI CHUCTEMa 3alThTe Yy (apMakoJUHAMHIM JIEKOBA;
HcrpaxuBame CHHEpru3Ma M aHTaroHW3Ma KapJIUOBAcKyJapHHUX JIeKoBa; MoJieKyllapHa HCTpaKHBamba Ha I0JbY
UHTEPaKIHja JIeK-JIeK, JIEK-00JIeCT U JIeK-CYIJIeMEHT; MoJeKyIapHe MeToJie UCTpaXKuBama 0e30eJHOCTH JICKOBA U
CyluleMeHaTa Ha aHUMaJHUM MojenrMa; MoJjekylapHe MeTolle UCTpaxkuBama (apMaKoJAWHAMUKE JIEKOBa M
CyIJIeMeHaTa Ha aHMMaJHUM MogjeinMa; CaBpeMeHe MOJEKyJIapHe MeTOolIe JCeTeKUHje TOKCHYHOCTH
Jeka/cyrieMenTa; MonekynapHa MeIUIiHA y KIMHHYKHIM HCTpaXUBalbHMa: O HIeje 10 IpuMeHe; MoJieKynapHa
MEIHIMHA Y KIMHUYKUAM HCTPaKUBAaKkHMa ca OCETIHHBOM IOIYJIallijoM (Jela, TpyJHUIIE U cTape ocobe): o uaueje
1o npuMere; [Iucame, aHann3a U MPE3CHTOBAKkE HAYYHNX PE3yNITaTa Y MOJICKYJIapHUM HCTPaKHBAKBUMA.
Cmyoujcku ucmpaxcusauxu pao

[IpakTHYHH acleKTH NpUMEHE MOJICKyJIapHe MEAWIMHE y HPETKIMHUYKAM W KIMHHYKAM HCTPaKHBamUMA;
[TpakTHYHM acleKTH UCTPaXKUBabhe y 00JIaCTH MEXaHH3Ma J1€jCTBA KapJHOBACKYyJIapHHUX JIEKOBA, aHTUKOATYJIAHTHHX
JIEKOBa, OMOJIOLIKMX JIEKOBA M XEMHOTEPaNeyTCKHX JIeKoBa; [IpakTHYHM acleKTH HCTpaKMBamba CHHEpPru3Ma H
AQHTaroHM3Ma KapAHMOBaCKyJapHUX JieKkoBa, I[IpakTHYHM acleKTH MOJIEKYJIApDHUX HCTPaKHBamka Ha I0JbY
MHTEpaKIHja JIeK-JIeK, JIEK-00JIECT U JIeK-CyIJIeMeHT; [IpakTHUHHM acreKTH MOJIEKYJIapHUX METOAa MCTPaKUBamba
0e30eHOCTH JIeKOBa M CyIUIEMEHaTa Ha aHMMalHUM MojenuMma; [IpakTHYHH acleKTH MOJIEKYJapHHX MeTona
UCTpaXkMBabha (apMakOIUHAMHUKE JIEKOBa M CyIJIeMEHaTa Ha aHUMaJHUM MojeinMa; [IpakTMYHM acrleKkTu
CaBPEMEHHX MOJIEKYJapHUX METOJa NETeKIHWje TOKCHYHOCTH JIeKa/CyIuieMeHTa; [IpakTHYHH acIeKTH IHCcamba,
aHAJIM3€ ¥ NPE3CHTOBAba HAYYHUX PE3YITaTa Y MOJICKYJapHUM HCTPAXKHBABUMA.

IIpenopy4yena nureparypa

e Gupta SK. Basic Principles of Clinical Research and Methodology. New Delhi: Jaypee Brothers Medical
Publishers (P) Ltd.; 2007.

e Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

Bpoj uwacoBa aktuBHe HacrtaBe: | Teopujcka HactaBa: 60 CTyIujcKu HCTPaXUBAYKH pai: 45
105

Metoae usBolema HacTaBe
[IpenaBama 1 CTYINjCKH UCTPAKUBAYKH PaJ.

Ouena 3Hama (MaKkcuMaaHu 0poj noena 100)

IpeaucnutHe o6aBe3e | Iloena 3aBpIIHN HCIUT Iloena
AKTUBHOCT Y TOKY 30 MTUCMEHH HCITUT 50
HAcTaBe

KOJIOKBH]YMHU MPaKTHYHU HCITUT

CEMHHAPH 20 YCMEHHU HCTIUT




Ha3us npeqmera: DAPMAKOTI'EHETUKA

Crartyc npeamera: N300pHu

Bpoj ECIIB: 10

Ycaos: Ynucan III cemecrap

Hus npeamera

Ymno3HaBame CTyneHaTa ca CaBPEMEHHM ca3HamHhMa O (U3HOIOMIKMM M OHOXEMHjCKAM e(eKThMa JIeKoBa Ha
MOJICKYJIApHOM HUBOY, YTHIIajeM TeHeTCKUX (pakTopa, TauHMje TCHETCKAX BapHjanyja MMojeIuHIa, Ha MeTaboIn3aM,
JIeTIOBabe U HeKeJbeHe e(heKTe JICKOBa, Kao M HauMHOM Kopumhewa nHpopMmanyja 3a npuiarohasame 1032 JIEKOBa
1 n30eraBame HEXKEJbEHHX eeKara.

HMcxon npeamera

ITo 3aBpmieTky HacTaBe, OJ CTyleHaTa ce OYeKyje Ja pa3syMejy Kako I'€HETCKH IOJMMOP(U3MH METaOOIMUKUX
€H3MMa M TpaHCHOpTepa JIEKOBA M IHMXOBUX pelenTopa MOry OWTH ToOBe3aHH ca roBehaHMM HeXeJbeHUM
peakuujaMa Ha JieK anu U mHuXoBoM epukacHomthy. Takohe, crynentu he pasymeTn kako ce (papMakoreHeTcKa
UCTpaXXKMBambha KOPHUCTE 32 Pa3BOj NEPCOHAIM30BaHE TEpalMje y UJbY NOCTH3amba HajOOJbUX TEpalHjCKUX yUYnHaKa
y3 MUHIMAaJIHH PU3UK O] HeXeJheHUX peakiuja. Kpo3 oBaj mpenmer, cryneHTr he 6uTH 0CIIOCOOIpEHN ]a TIpUMEHE
CBOj€ 3HaKE y KIMHIYKO] NPAKCH U Y HCTPAKHMBAKBIMA HOBHX JICKOBA.

Canp:kaj npeamera

Teopujcka nacmasa

OCHOBHM IpUHIUNHN  (apMaKOreHETUKeMONeKynapHe Ouonoruje; DapmMakoreHeTHKa: TEHETCKa OCHOBA
BapujabUIHOCTH Y TEpamujcKOM OJArOBOPY Ha JIEKOBE, AHAJIMTHYKE METOJAC 33 HUICHTU(PHKAIU]Y TCHCKUX
Bapujanuja u OuonHdpopmaruka, dapmakorenerrka nutoxpoma [1450; dapmakoreHeTnka TpaHCIOPTEpa JIEKOBA;
[Mpumena ¢apmakoreHetuke y Ouonockoj Tepanuju; @DapMakoreHeTHKa W IEPCOHATM30BaHA MEAMIHMHA;
dapmakoreneTnka y oHkosioruju; dapmakoreHeTnka KapIUOBacKyaJpHHX JiekoBa; dapMakoreHeTHKa OpalHUX
aHTuKoarynanaca; dapmakoreHeruka aHTHaMjabernka, @dapMakoreHernka aHTujaenpecuBa, DapmakoreHeTHKa
aHtuncuxoruka, @®apmakoreHeTnka WHXUOUTOpa npoToHCKe mymre; PapmakoreHetnuke uHopmanuje y
KIMHUYKUM BOJAWYMMA. U3a30BH Y KIMHHUYKO] MMITJICMEHTANU)U (hapMaKOTeHETHKE.

Cmyoujcku ucmpaxcusauxu pao

VYro3HaBame CTyaeHaTa ca MOTeHIMjaramMa (apMakoreHeTHKEe U WHAMBHIyalu3aldje Tepamnuje U u3paja
COICTBEHOT MPOTOKOJIA UCTPAKHBAHA Y3 ACUCTEHIN]Y HACTABHHKA.

IIpenopy4yena nureparypa

e Turnpenny P,Ellard S,Cleaver R. Emery’s elements of medical genetics. Amsterdam: Elsevier Science; 2021.

e Firth HV, Hurst JA. Oxford Desk Reference: Clinical Genetics and Genomics (Oxford Desk Reference Series).
Oxford: Oxford University Press; 2017.

e  Milosevi¢-Pordevi¢ O. Principi klini¢ke citogenetike. Kragujevac: Medicinski fakultet; 2010.

e Albert B.Molecular biology of the cell. New York: Garland Sciences; 2002.

e Hall P.Pharmacogenetics. New York: Taylor & Francis; 2006.

bpoj yacoBa axtuBHe HacraBe: | Teopujcka HacTtaBa: 60 CTyIMjCKU UCTPKUBAYKH pajl: 45
105

Metoae usBolema HacTaBe
IIpenaBama M CTYIHjCKH UCTPAXKUBAYKHU PaL.

Ouena 3uama (MakcuMaJHu 6poj noena 100)

IpeaucnutHe o6aBe3e | Iloena 3aBpIIHN HCIIUT Iloena
AKTUBHOCT Y TOKY 30 MUCMEHHU HCITUT 50
HACTaBe

KOJIOKBH] yMH NPAKTUYHH HCIIAT

CEeMHUHAPH 20 YCMEHU HCIIUT




Hazue npeamera: JOKTOPCKA JUCEPTALIMJA - TEOPUJCKE OCHOBE

Crartyc npeamera: ObaBe3an

Bpoj ECIIB: 10

YcaoB: Ynucan IV cemecrap

nb npeamera

VYcBajarbe OCHOBHHX TEOPHjCKO-METOIONOIIKAX M HAayJHO-CTPYYHHX 3Hama M METOAa, Kao W YyIO3HaBame ca
HAjHOBHjUM HH(OpMAaIFja O]l HUCTPAKUBAYKOT WHTEpeca M3 pelieBaHTHE JUTepaType OMHOCHO dacormca ca SCI
JUCTE, HEONXOIHUM 3a pelIaBame KOHKPETHE MpobOiaemaruke AcUHUCAHE Yy OKBUPY TIpEAMETa HAYIHOT
UCTPAXKUBAKhA.

Hcxon mpeamera

AJeKBaTHa OCIOCOOJBOCT CTyJICHATA JIa KPO3 CAMOCTANHO KOPHUIINEHE JTUTEPaType M CUHTE3Y TCOPHjCKOT 3HAma
MOBE3Yjy MAaTEepHUjy OJf PEICBAHTHOT WCTPAXKHBAYKOT 3HA4Yaja M Ja KPEaTUBHO MPHMEHY]y NPETXOMHA U
HOBOCTCUYCHA Ca3Hama PajM cariic/iaBama CTPYKTYpe 3aaTor npoodiieMa, MOryhHOCTH CUCTEMCKE aHallnu3e, a TIOTOM
1 n3Bolema 3aKJbydyaka O MOTCHIIMjAIHUM OMIIMjaMa HhEerOBOT pelliaBama.

Canap:xaj npeaMera
KonkpetHo je medmHUCaH 3a CBaKOT CTyNEHTa MOjeJMHAYHO, ¥ CKJIAAY Cca MOCTaBJFEHUM IIMJBEBHMA M IoTpedama
peann3anmje UCTPaKUBAYKOT paja.

IIpenopy4yena nureparypa
e PeneBaHTHa Hay4yHa M CTPYYHA JINTEPATypa U3 00IACTH UCTPAXKHUBAUKOT pajia

Bpoj dacoBa aktuBHe HacrtaBe: | Teopujcka Hactasa: Crynujcku ucTpaxuBadku paa: 150
150

Mertozne uspohema nHacrase
Koncynramnuje ca MEeHTOPOM/HCTPA)KUBAYKIM THMOM.

OueHa 3Hama (MakcuMaJHu 6poj noena 100)

IpexucnutHe o6aBe3e | Iloena 3aBpuIHM HCIIUT Iloena
AKTUBHOCT Y TOKY MTUCMEHU HCITUT

HacTaBe

KOJIOKBHJyMU IIPAKTUYHU UCIIUT

CEeMHHapH 30 YCMEHHU HCTIUT 70




Haszue npeamera: JJIOKTOPCKA IMCEPTALIUJA - OBPAJIA U ITYBJIMKOBAIGE PE3VJITATA 1

Crartyc npeamera: ObaBe3an

Bpoj ECIIB: 10

YcaoB: Ynucan IV cemecrap

Hu/b npeamera

[IpumeHa cTeYeHHMX TEOPHJCKMX, METOMOJOMIKMX M CTPYYHO-AaIUIMKAaTUBHHUX 3HAama WM BEUITHHA Yy peEIIaBamy
KOHKpPETHO Ae(PHHUCAHUX TpoOieMa y OKBHPY HOAPYyYja HCTPAKUBakha, KA0 U CTHIAKE CIIOCOOHOCTH CTYACHATA 3a
00aBJbabe MCTPAKMBAYKUX aKTUBHOCTH Ha II0JbY IpOydYaBama ojAroBapajyhe nmreparype, miiaHupama n3sohema
UCTpaXXMBamba, popMynucama NUbEBa U PAJHUX XHUIIOTE3a UCTPaKMBamba, AS(PUHNUCAHA METOIOJOIIKAX acleKara,
peanuzalyje UCTpaKUBamka U aHaln3e JOOMjEHHX pe3yliTara, Kao M HaydHO 3aCHOBaHE MHTEpIpETAlje UCTHUX, Y3
Kpajiby CHHTE3y CBHX pPEJIeBaHTHHUX HAy4YHUX I0JlaTaka 3a HM3BOheme aJeKBaTHHX 3aKJbydaka M ITyOJIHMKOBame
Hay4YHHX paJioBa.

Hcxon mpeamera

AZekBaTHa OCHOCOOJBEHOCT CTyJEeHaTa Ja CaMOCTAJIHO carjenajy nocrojeha casHama W HIOCHTH(UKY]Y
HETIO3HAHHUIE y OKBUPY 3aJaTe HCTpPaXHWBAadyKe TEME, 3aTHM Ja aJeKBaTHO W3y4aBajy HCTPaKUBAUKH HPOOIEM,
ETOBY CTPYKTYPY H CIOKEHOCT M []a KPO3 PeasM3anijy CBHX HEONXOTHHX, AaJjbe Ne()hUHUCAHUX MCTPAKMBAYKHX
KOpaka M3BOJE KOHKpPETHE 3aKJbydke, Y3 Kpajiby pealusandjy MmyOimKoBama pesynrara CBOT
HAYYHOMCTPAXMBAYKOT Pajia CIIPOBEICHOT Y CKJIOITY JOKTOPCKE HCepTalHje.

Canp:kaj npeamera
JeduHncan je 3a CBakor CTyIeHTa MOjeJWHAYHO W QopMHpa ce y CKiamy ca morpebama, ciokeHomhy u
CTPYKTYPOM H3pajie HCTPaKMBAYKOT Paja KOHKPETHE TOKTOPCKE IHCepTalyje.

IIpenopy4ena nureparypa

e  Vuckovi¢-Deki¢ Lj, Milenkovi¢ P, urednici. Etika naucnoistrazivatkog rada u biomedicini. Beograd:
Medicinski fakultet; 2004.

e Todorovi¢ Lj, Vuckovié-Deki¢ Lj, urednici. Komunikacija u biomedicinskim naukama. Kragujevac: Fakultet
medicinskih nauka; 2015.

e Bowling A. Research methods in health. New York: McGraw-Hill; 2009.

e Savi¢ JD. Kako napisati, objaviti i vrednovati nau¢no delo u biomedicini. Beograd: Kultura; 2001.

e Relevantna naucna i struéna literatura iz oblasti istrazivackog rada

Bpoj dacoBa aktuBHe HacrtaBe: | Teopwujcka Hactasa: Crynujcku ueTpaxuBadku paa: 150
150

Mertone uspohema HacraBe

Koncynramuje ca MEHTOpPOM/MCTpa)XMBAaYKUM THMOM, a MO MOTPeOM W ca APYrMM HACTaBHHIIMMA KOjU ce OaBe
MpoOJIeMaTHKOM W3 OOJACTH TeMe CaMOTr paja; eKCIepUMEHTAIHU pal, oapeheHa KiIMHWYKA W JTabopaTopHjcka
Mepema, NPUKYIUbake M0JIaTaka, aHKeTe, NPYrd BHIOBH HCTPAXHMBAUKUX IMOCTyHaKa NpelBuheHH KOHKPETHUM
HCTPAKUBAHEM.

Ouena 3Hama (MakcuMaJaHu 6poj noena 100)

IIpeaucnutHe o6aBese | Iloena 3aBpIIHN HCIIUT Iloena
AKTUBHOCT y TOKY MNMHUCMCHH HCITUT

HacTase

KOJIOKBHjyMH IIPAKTUYHU UCTIUT

CEeMHHApH 30 YCMEHHU HCTIUT 70




Hazue npeamera: JOKTOPCKA NMCEPTALIUJA - ITPUJABA TEME

Crartyc npeamera: ObaBe3an

Bpoj ECIIB: 10

YcaoB: Ynucan IV cemecrap

Hu/b npeamera
VYcBajame peneBaHTHOT 3Hama CTyACHaTa HEONMXOMHOT 3a aleKBaTHO IUIAHWpame W AeduHHCame CBUX KOopaka
HCTpaKMBamkba, Kao W 3a IPUIPEMY U NIPHjaBy TeMe TOKTOPCKE AUCEpTaIlHje.

Hcxon npeamera
Ocnoco0JBCHOCT CTYACHTA J1a a[ICKBATHO IJIAHUPA U Ne(UHUIIEC CBE KOpaKe MCTPAXHBaMka, K0 U Jia TPUTIPEMH U
MPUjaBU TEMY JOKTOPCKE TUCEpPTAIHje.

Capgpxaj npeqmera

CryznenT m3paljyje n nmogHocu npujaBy TeMe JOKTOPCKE Juceprandje y ckiany ca [IpaBHIIHMKOM O JOKTOPCKHM
akasieMckuM cryaujama dakyntera MEIUIMHCKUX HayKa YHuBep3uTera y Kparyjesny u IIpaBuinHukoM o npujaBy,
M3paau ¥ 0J0paHu JOKTOPCKE TUCepTalltje, JOKTOPCKOT YMETHHUKOT MpojeKkTa Y HuBep3ureTa y Kparyjesiy.

Jenan on ycnoBa 3a pHjaBy TeMe JOKTOPCKE AMCEpTalHje je IPeTX0aHO n3paleH u o10pameH MpojeKar JOKTOpCKe
mucepranyje. CTyIeHT M TIOTEHIIUjaTHM MEHTOp OpaHe IpojeKaT MOKTOPCKE IHcepTalije Mpel KOMHCHjOM KOjy
¢opmupa HacraBHo HayuHo Behe @axkynrera, omoHeHTOM u peleH3eHTOM Koje onpelhyje Kommcmja 3a
HOCTAUIIOMCKE CTYWje M HAy9HO-UCTPaXXUBAYKH pajl Ha IPEIJIoT HaaIexHOr Mmeda kareape u Beha 3a nokropcke
cryauje. ONMOHEHT W PELeH3eHT y o0aBe3d Cy Ja CayMHE MHCaHy pPELeH3Hjy OpameHOr MpOjeKTa IOKTOPCKE
IUcepTanydje Kojy Ipenajy mpeacenHuky komucuje. Komucmja 3a omOpaHy NpojeKTa MOKTOPCKE TUCEPTAaIHje
OLiewYje Hay4YHY 3aCHOBAaHOCT, METOMOJIOIIKH MPUCTYII, TEOPHjCKY 3aCHOBAHOCT, XUIIOTE3€, AU3ajH U CHATY CTYAHUje
00HM U pa3yMeBambe JIMTepaType, Kao 1 0JroBope Ha MOCTaBJbeHa MMUTabA.

Cama mpujaBa TeMe MOKTOPCKE IHCEpTallje KOjy CTYACHT IOJHOCH caipxu cierehe: pamgHud HACIOB TeMe
JIOKTOPCKE AMCEepTaLuje, YKy HaydyHy 00JlacT JOKTOPCKE AUCEpTalyje, MPeaMeT U LUJb pasia, OCHOBHE XUIIOTE3E O]
KOjUX ce Mojia3u, Merojae koje he ce y MCTpakuBamy IPUMCHHBATH, IUIAH JUCEpPTAIMje ca 00pa3iokKemeM U
CIIMCKOM JIUTEpAType, U3jaBy Jia IPUIIOKEHY TEMYy HHje NPHUjaBHO Ha JPYroj BUCOKOILIKOJCKO] YCTAaHOBH Y 3€MJbH
WM HHOCTPAHCTBY, MME HACTaBHHUKA KOTra Mpeiiaxe 32 MEHTOpa, ca BeroBUM pedepeHliamMa i MICcaHy cariJacHOCT
HACTaBHHMKA KOTa MpeUia)ke 3a MEHTOpa Ja NpUXBaTa MEHTOPCTBO. Y3 INpHUjaBy TeMe NOKTOPCKE OHCEepTaluje
CTYACHT Tprmiiaxe: OHorpadujy, cnrucak o0jaBJbeHHX HAYYHUX U CTPYYHHX paJoBa M3 HAyJHE OOJIACTH U3 KOje je
NpHjaB/beHa TeMa JOKTOPCKE IHCEepTalrje, OAHOCHO MOTBpIE O NPHXBaTakby HAYYHHX U CTPYYHHX PaJoBa, Kao H
KOIIHje pajgoBa. Y3 IpHjaBy, CTYJCHT NpHIaXe U JOKa3 O MoJokeHnM ucrutuma u credeHuM ECIIB Ha nokTopckum
aKaJeMCKHM CTyAWjaMa, Kao M Apyre OOKa3e O HCIYHCHOCTH YCIOBa 3a NpHjaBy IedUHHCAHE MEpOJaBHHM
npaBuIHUKOM DakynTera 0qHOCHO YHuBep3urera y Kparyjesiy.

Ipenopyuena Jureparypa

e  Vuckovi¢-Deki¢ Lj, Milenkovi¢ P, urednici. Etika naucnoistrazivatkog rada u biomedicini. Beograd:
Medicinski fakultet, 2004.

e Todorovi¢ Lj, Vuckovi¢-Deki¢ Lj, urednici. Komunikacija u biomedicinskim naukama. Kragujevac: Fakultet
medicinskih nauka, 2015.

e Bowling A. Research methods in health. New York: McGraw-Hill; 2009.

e Savi¢ JD. Kako napisati, objaviti i vrednovati nau¢no delo u biomedicini. Beograd: Kultura; 2001.

e Relevantna naucna i struéna literatura iz oblasti istrazivackog rada.

Bpoj wacosa aktuBHe HactaBe: 0 | Teopujcka Hactasa: 0 Octanu gacosu: 150

Metoae usBolema HacTaBe
KoHcysTaluje ca MeHTOpOM.

Ouena 3Hama (MakcuMaJaHu 6poj noena 100)

IIpeaucnutHe o6aBe3e | Iloena 3aBpIIHN HCIIUT Iloena
AKTUBHOCT y TOKY IMHUCMCHH HCITUT

HacTase

KOHOKBI/ijMI/I IMMPpaKTUYHNU UCTIUT

CEMHUHAPH 30 YCMEHHU HCTIUT 70




Hazue npeamera: JOKTOPCKA JMCEPTALIUJA - OBPAJIA U ITYBJIMKOBAIBE PE3VIITATA 2

Crartyc npeamera: ObaBe3an

Bpoj ECIIB: 30

YciaoB: Ynucan V cemecrap

nb npeamera

[IpuMeHa cTeUeHHMX TEOPUjCKUX, METOAOJOMIKHX W CTPYYHO-aINIMKAaTHBHUX 3Hama M BEIITHHA y pEIIaBamy
KOHKpPETHO JeQHHUCAHUX MpobdeMa y OKBHPY IMOAPYYja HCTPAKIBAKA, KA0 M CTUIAFKE CIIOCOOHOCTH CTyIeHAaTa 3a
o0aBJbarbe UCTPAKMBAUYKHX aKTUBHOCTH Ha IOJbY IpoOydaBama oirosapajyhe nmreparype, IulaHupama n3Bolhema
UCTpaXXMBamba, (GOpMyJIHcamha UJbEBA M PaJHUX XHUIIOTE3a MCTPAKUBama, Ne(HHUCAkA METOAOJIONIKUX acleKara,
peanuzalyje UCTpaXKMBaba U aHaIU3e JOOMjeHUX pe3yiTaTa, Kao M HayYHO 3aCHOBAaHE MHTEpIIpETalHje MCTHUX, Y3
Kpajiby CHHTE3Y CBHUX pEJIEBaHTHUX HAay4YHHMX MOJaTaka 3a W3BOhEme aJeKBaTHUX 3aKjbydaka M IyOJIHKOBame
Hay4YHHX paJioBa.

Hcxox npeamera

AJlekBaTHa 0CIOCOOJBOCT CTYyIEHATA 1a CaMOCTAJIHO carjenajy mocrojeha casHama ¥ HASHTU(DHUKY]Y HETIO3HAHUILIE Y
OKBHPY 3aJ1aTe UCTPaXKMUBAYKE TEME, 3aTHM Ja aJIeKBaTHO M3y4aBajy HCTPOKHUBAYKH MPOOJIEM, BETOBY CTPYKTYPY U
CIOXEHOCT M J1a KpOo3 peajm3alfjy CBHUX HEONMXOIHHX, Jajbe JCPUHUCAHMX HCTPAKMBAYKHUX KOpaka H3BOJC
KOHKPETHE 3aKJby4Ke, y3 Kpajlby pealu3andjy IyOJMKOBama pe3yliTaTa CBOT HAayYHOHUCTPA)KMBAYKOT paja
CIPOBEJICHOT Y CKIIOITYy JOKTOPCKE JAUCEpTAaIHje.

Caap:xaj npeaMera
JeduHncaH je 3a CBaKOr CTyIeHTa MOjeMHAYHO 1 (HOpMHUpa ce Y CKIIaay ca morpedama, CIoKeHOIMhy U CTPYKTypOM
n3pajiec HCTPAXKUBAYKOT paga KOHKPETHE JOKTOPCKE TUCEpTAaIHje.

IIpenopy4yena nureparypa

e  Vuckovi¢-Deki¢ Lj, Milenkovié¢ P, urednici. Etika nau¢noistrazivackog rada u biomedicini. Beograd: Medicinski
fakultet, 2004.

e Todorovi¢ Lj, Vuckovi¢-Deki¢ Lj, urednici. Komunikacija u biomedicinskim naukama. Kragujevac: Fakultet
medicinskih nauka, 2015.

e Bowling A. Research methods in health. New York: McGraw-Hill; 2009.

e Savi¢ JD. Kako napisati, objaviti i vrednovati nauc¢no delo u biomedicini. Beograd: Kultura; 2001.

e Relevantna nauc€na i struéna literatura iz oblasti istrazivackog rada.

Bpoj wacoma aktmBHe HactaBe: | Teopwmjcka HacraBa: O Crynujcku uctpaxkuBadku pama: 450
450

Mertone uspohema Hacrase

Koncynramuje ca MEHTOPOM/HCTPaKMBAYKHM THMOM, a IO MOTpPeOM M ca IPYrMM HACTaBHHIMMA KOjH ce OaBe
MPOOJIEeMAaTHKOM M3 OOJIaCTH TeMe CaMOI Pajia; eKCIEPHMEHTAIHM paj, oApeheHa KIMHWYKA W JabopaTopHjcKa
Mepema, MPUKYIUbamke M0AaTaka, aHKeTe, APYTH BHJOBH HCTPAKUBAUKHUX IOCTyNAaKa NpeABH)eHM KOHKPETHUM
HCTPAKUBAHEM.

Ouena 3Hama (MakcuMaJHu 6poj noena 100)

IIpeaucnutHe o6aBe3e | Iloena 3aBpIIHU HCIIUT Iloena
AKTHUBHOCT y TOKY IMMUCMCHU UCITUT

HacTase

KOJIOKBHjyMH NPAKTUYHU UCITUT

CEeMHHApH 30 YCMEHH HCITUT 70




Hazue npeamera: IOKTOPCKA IVUCEPTALIUJA - U3PAJTIA

Crartyc npeamera: ObaBe3an

Bpoj ECIIB: 20

YcaoB: Ynucan VI cemecrap

nb npeamera

IIpuMeHa HaydYHUX W CTPYYHHX METOJIa Ha IMOJbY M3pajae JTOKTOPCKE NUCEPTAIllHje W CTHIAkC 3Harha, BEIITHHA H
HCKYCTBAa O HAYHMHY, CTPYKTYpH, GOPMH M CBHM OCTAJIM acIeKTHMa IHCcamba IJOKTOPCKE IUCEpTaldje HaKOH
M3BPUICHUX UCTPAXKUBAUYKUX U YIPYKEHUX aKTUBHOCTH M3BEJCHUX Y CKIIOIMY U3palie JOKTOPCKE Te3e.

Hcxon mpeamera

Ocnoco0JBCHOCT CTYJCHATA 3a CAMOCTAJIHHM HAYYHOHCTPKUBAUKH PaJl M NMPUMCHY 3HaWka U BCIITHHA HA IMOJBY
npahema 1 pa3yMeBama CaBPEeMEHUX JOCTUTHYha; caMOCTaTHOT pellaBama TCOPETCKUX U MPAKTUYHUX MpoOIeMa;
JNe(pUHUCaha HAYYHUX HATIO3HAHUIIA; HMCTPAXHBAYKUX [MJbEBA M XHUIOTE3a; pellaBama MpodiiemMa yHnoTpeoom
aJIcKBaTHUX HAYYHUX METOJa; W3BOljEeHma CKCICPUMCHTANHUX, KIMHUYKHX W OCTAIMX pEJICBAHTHUX OOJHKa
UCTpaXWBama; MNpEACTaB/baba M JIUCKYCHje pe3yiTaTta HUCTPaKUBamba, OJHOCHO CBEOOYXBAaTHOI IMHCAmba CBHX
JIOMEHa H3paJie JOKTOPCKE TUcepTalyje.

Caap:kaj npeamera

CrymeHT y HOTOBOpPY ca MEHTOpoM m3paljyje MOKTOpcKy muceprandjy y mmcaHoj ¢opmu. Konauna Bep3mja
JOKTOpPCKE IHcepTalnuja caapxku cieache: HacnoBHy cTpaHHMIly Ha je3uKy Ha KojeM je pan mucaH; HacnmoBHy
CTpaHHMILy Ha CHIJICCKOM je3HKY; M AeHTU(HKalMOHY CTpaHHIy JOKTOPCKE JAUCEpTAlije Ha je3UKY Ha KOjeM je paj
nucaH; M3jaBe 3axBasHOCTH (HeoOGaBe3HO); CTpaHHIy ca alCTPaKTOM M KJbYYHHM PEYMMa Ha CPIICKOM je3HKy
(omHOCHO Ha je3uKy Ha KojeM je pax nucaH); CTpaHHUIly ca alCTPaKTOM M KJbYYHHM PEYMMa Ha CHIJIECKOM je3HKY
(OJTHOCHO Ha CPIICKOM jE3HMKY aKo je paj MUCaH Ha eHrieckoM jesuky); Caapxkaj; Yeox; Lluwms pana; Matepujan u
Mmetoze; Pesynrare; uckycujy; 3akibyuak u Jluteparypy Ha je3suky Ha KojeM je pajx nucaH. OCHM HaBEICHUX
eJieMeHara, JIOKTOpCKa JucepTaluja caapKu U KIby4Hy JOKYMEHTAlM]jy Ha CPIICKOM M €HIJIecKoM je3uky; [Ipunore
(neobaBe3Ho); buorpadujy ayropa; zjaBy o ayropcTBy; M3jaBy 0 HCTOBETHOCTH IITAMIAHE U EIEKTPOHCKE Bep3uje
JIOKTOpCKOT pajaa u M3jaBy o kopuinhemy Ha je3UKy Ha KoMme je Te3a HamucaHa. Ha mocrymak u3pane JTOKTOpPCKe
JUcepTanyje Ha JOKTOPCKHM CTyAHMjaMa TNpHMEmYjy ce onpenbe [lpaBmiHuka o mpHjaBH, M3pagu W oAOpaHU
JIOKTOPCKE UCepTaIHje, JOKTOPCKOT YMETHHYKOT Npojekta YHuBep3utera y Kparyjesny.

IIpenopy4yena nureparypa

e Vuckovi¢-Deki¢ Lj, Milenkovi¢ P, urednici. Etika naucnoistrazivackog rada u biomedicini. Beograd:
Medicinski fakultet; 2004.

e Todorovi¢ Lj, Vuckovi¢-Dekié¢ Lj, urednici. Komunikacija u biomedicinskim naukama. Kragujevac: Fakultet
medicinskih nauka; 2015.

e Bowling A. Research methods in health. New York: McGraw-Hill; 2009.

e Savi¢ JD. Kako napisati, objaviti i vrednovati nau¢no delo u biomedicini. Beograd: Kultura; 2001.

e Relevantna naucna i struéna literatura iz oblasti istrazivackog rada

bpoj uyacoBa axtuBHe HacraBe: | Teopujcka Hactasa: Cryaujcku uctpakuadku paza: 300

300

Metone usBohema HacTaBe
Koncynrarije ca MEHTOPOM.

Ouena 3uama (MakcuMaJHu 6poj noena 100)

IpeaucnutHe o6aBe3e | Iloena 3aBpIIHN HCIIUT Iloena
AKTUBHOCT Y TOKY MUCMEHHU HCITUT

HacTase

KOJIOKBH]yMH MPaKTHYHA HCITUT

CEeMHUHAPH 30 YCMEHU HCIIUT 70




Ha3zus npeamera: JJOKTOPCKA JUCEPTALIUJA - TEXHUYKA OBPAJIA 11 OABPAHA

Craryc npeamera: O6aBe3an

Bpoj ECIIB: 10

Yciaos:Ynucan VI cemecrap

Iln/b npeamera

Cruname 3Hamba ¥ BEIITHHA CTYACHATa O TEXHHYKO] 00paay U MPUIPEMHU MPUTOIHOT MOJIeNa MpHUKa3a MeJOKYITHOT
HAy9IHO-HCTPAXUBAYKOT paja y GopMH TOKTOPCKE IACepTaIije, Kao i cama IpHUIpeMa CTyIeHaTa 3a Ipe3eHTaIH]y,
OJIrOBape Ha MpuMea0e M MUTamka Y BE3U ¢a TEMOM JTIOKTOPCKE JAUCEPTAIlHje y CKIOMY KeHE jaBHE 010paje.

Hcxon mpeamera

Ocroco0JbEHOCT CTy/IeHATA 33 Pa3BOj KPEaTUBHUX CIIOCOOHOCTH, TEXHHUYKY 00pasy U MPUIIPEMY IPHUTOJHOT MOJiesia
NIpUKa3a LEeJIOKYITHOT HayYHO-HCTPaKUBAYKOT paja y (OpMHU TOKTOPCKE AHUCepTalije, Kao U 3a aJeKBaTHY (HHAIHY
NIpe3eHTalMjy, OJroBape Ha npumen0de W IMHUTama y Be3W ca TEMOM JIOKTOPCKE AMCEpPTalUje y CKIOIY HeHE jaBHE
onopane.OndpameHa TOKTOpCKa IUCepTaltja, Kao pe3yiTaT CaMOCTAHOI HAayYHOMCTPa)KUBAYKOT pajia CTyAEHTa
KOjH IPECTaBJba CUMONO3Y TEOPHjCKOT 3Hama M MPaKTHYHOT pajia U CTUIamba CIOCOOHOCTH 38 HAYYHO YTEMEJbEHY
HHTEPIPETANHNjy U Ipe3eHTaNNjy JOOHjeHUX pe3yirara.

Canp:kaj npeamera:

CrymeHT y nmOroBopy ca MeHTOpoM wu3paljyje MOKTOpcKy Iucepranujy y mmcaHoj ¢opmu. KoHauHa Bep3mja
JOKTOpPCKE IHcepTandja caapku cienehe: HacnoBHy cTpaHMIly Ha je3suKy Ha KojeM je pan mucaH, HacnoBHy
CTpaHHILy Ha CHIVICCKOM je3UKY, VAeHTU(HKaLMOHY CTpaHHIy JOKTOPCKE AWCEPTALlMje Ha je3UKY Ha KOjeM je paj
nucaH, MzjaBe 3axBamHOCTH (HeoOaBe3HO), CTpaHHIly ca alCTPaKTOM M KJbYYHHM PEYMMa Ha CPICKOM je3UKY
(oIHOCHO Ha je3uKy Ha KojeM je pax mucaH), CTpaHHMILy ca ancTpakToM M KJbYYHHM PEYHMa Ha CHIJIECKOM je3HKy
(OZTHOCHO Ha CPIICKOM je3WKy, aKo je paj MHCaH Ha CHIJIeCKoM je3uky), Caapxaj, Yeox, Llws paga, Marepujan u
Metojie, Pesynrare, Juckycujy, 3akbydak u JlurepaTypy Ha je3uKy Ha KojeM je paa mucan. OcuM HaBeJeHUX
elleMeHaTa, TOKTOPCKa TUCcepTalija CaapKi U KJbYYHY JOKYMEHTAIUjy Ha CPIICKOM M CHIJIECKOM je3uKy, [Ipuiore
(neobaBe3Ho), buorpadujy ayropa, U3jaBy o ayropctBy, M3jaBy 0 HCTOBETHOCTH LITaMIIaHE U €JIEKTPOHCKE Bep3uje
JOKTOpCKOT pana u M3zjaBy o xopuiihewy Ha je3nKy Ha KOMe je Te3a HamucaHa. Ha moctynak TexHuuke oOpazae u
on0OpaHe JOKTOPCKe OucepTaldje NMpuMemyjy ce oapende [IpaBrmiHUKa 0 HpHjaBH, U3pagd M OIOpaHH JOKTOPCKE
JIMcepTalyje, TOKTOPCKOT YMETHHYKOT NpojekTa YHuBep3urera y Kparyjesiy.

IIpenopy4ena aureparypa
e  Savi¢ JD. Kako napisati, objaviti i vrednovati nau¢no delo u biomedicini. Beograd: Kultura; 2001.

Bpoj gacoBa akTHBHE HACTaBE: Teopwujcka HactaBa: 0 Crynujcku uctpaxuBadku paa: 150
150

Metone usBohema HacTaBe
Koncynramnuje ca MeHTOpOM

Ouena 3Hama (MakcuMaJaHu Opoj noena 100)

IpenucnutHe o6aBe3e | Iloena 3aBpLIHU HCTIUT IHoena
aKTHBHOCT y TOKY MTUCMEHN HCITUT

HAcTaBe

KOJIOKBHU] yMHU NPAKTUYHU UCITUT

CCMUHApn YCMCHU UCIITUT




DOCTORAL ACADEMIC STUDIES - PHARMACEUTICAL SCIENCES
Subject specifications

Course unit: METHODOLOGY AND ETHICS OF SCIENTIFIC RESEARCH WORK

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in | semester

Course unit objective
An acquaintance of PhD student with the basic methodological and ethical principles of scientific research work.

Learning outcomes of course unit

Student will be able to: know and understand the basic methodological principles of scientific research work in the
field of medical sciences; clearly and concisely communicate the results of scientific research work within oral
presentations at scientific congresses, conferences, and other scientific meetings; clearly and concisely
communicates the results of scientific research work in writing in the form of scientific papers, monographs,
doctoral dissertations, and other scientific publications; adopt ethical codes of scientific research work; recognize
examples of ethical, moral and intellectual dishonesty in scientific research work

Course unit contents

Theoretical classes

Science: definition, elements, history, classification; Writing articles for journals; Communication at a scientific
meeting - oral presentation, poster presentation; Scientific information and communication; Basics of ethics of
scientific research work in biomedicine; Choice of study design according to the research objective.

Study research work

Science: definition, elements, history, classification — practical aspects; Writing articles for journals - practical
approach; Communication at a scientific meeting - oral presentation, poster presentation — practical aspects;
Scientific information and communication — practical examples; Basics of ethics of scientific research work in
biomedicine - principles in practice; Choice of study design according to research objective — practical aspects.

Recommended literature

e Gupta SK. Basic Principles of Clinical Research and Methodology. New Delhi: Jaypee Brothers Medical
Publishers (P) Ltd.; 2007.

e Smajdor A, Herring J, Wheeler R. Oxford Handbook of Medical Ethics and Law. Oxford: Oxford University
Press; 2022.

Number of active teaching | Lectures: 45 Study research work: 30
classes: 75

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 70

lectures

colloquiums practical exam

seminars oral exam




Course unit: MEDICAL STATISTICS

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in | semester

Course unit objective

Familiarizing student with statistical methods, tools, techniques, calculation skills, and writing rules necessary for
statistical thinking, especially its role in scientific work and practice; understanding and application of a wide range
of statistical methods essential for research; collection, preparation, and processing of necessary data and their
analysis; application of appropriate techniques in data analysis and interpretation of statistical results; independent
use of statistical techniques for scientific research that students perform, especially for the preparation of their
doctoral dissertations.

Learning outcomes of course unit

Knowledge and skills that the student will acquire: use of different types of data and their summarization and
different types of graphs to present statistical data; basic knowledge of probability theory, knowledge of individual
probability distributions and use of tables of probability distributions; knowledge of significance tests and statistical
techniques for comparing groups; how to compare the means of small samples; knowledge of regression and
correlation, as well as methods based on rank order: Mann-Whitney U test, Wilcoxon test, Spearman and Kendall's
rank correlation coefficient; basic knowledge of cross-tabulation analysis and statistics of mortality and population
structure.

Course unit contents

Theoretical classes

Types of data; Frequency distributions; Histograms and other frequency charts; Forms of a frequency distribution;
Medians and quantiles; Mean; Standard deviation and variance; Relationship and proportions; Significant figures;
Presentation of tables; Charts; Properties of probability; Probability distribution and random variables; Binomial
distribution; Poisson distribution; Normal distribution; Sample distributions; Standard error of the sample mean;
Confidence intervals; Standard error and confidence interval for a proportion; The difference between two means;
Comparing two properties; Testing of hypothesis; Sign test; Principles of test of significance; Significance levels
and types of errors; Comparing means of large samples; Statistical techniques for group comparison; t distribution; t
method of one sample; The means of two independent samples; The use of transformations; Deviations from the
assumptions of the t method; Scatter diagrams; Regression. Correlation; Using the correlation coefficient; Multiple
regression; Non-parametric methods; Mann-Whitney U test; Wilcoxon equivalent pairs test. Spearman's rank
correlation coefficient; Parametric or non-parametric methods?; Chi-square test for association and small samples;
Tests for 2 times 2 tables; Fisher's exact test; Yates' continuity correction for the 2-by-2 table; Odds and crossover
odds ratio; Sensitivity and specificity; Mortality statistics and population structure; Mortality rates; Standardization
of years using the direct and indirect method; Demographic life tables; Vital statistics; Population pyramid;
Summary table of properties of basic statistical techniques.

Study research work

Familiarization with working in SPSS; Creation of histograms and other types of graphs; Determination of measures
of central tendency and variability; Determining the parameters of the regression line; Testing the significance of
parameters; Determination and testing of the correlation coefficient; Application of t-distribution on examples from
clinical practice; Practical examples of one-factor ANOVA and multiple regression analysis. Implementation of
non-parametric techniques; Calculation of statistical parameters of diagnostic tests.

Recommended literature
e Field A. Discovering statistics using SPSS. London: SAGE; 2009.
e Agresti A. An introduction to categorical data analysis. New Jersy: Wiley Interscience; 2007.

Number of active teaching | Lectures: 45 Study research work: 30
classes: 75

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 70

lectures

colloquiums practical exam

seminars oral exam




Course unit: MEDICAL INFORMATICS

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in | semester

Course unit objective

Acquiring new or improving previously acquired knowledge in the area of knowledge of architecture and the
functioning of modern computer systems, usage of computer resources in collecting, classifying, and processing
scientific information and data transmission and exchange.

Learning outcomes of course unit

Knowledge and skills that the student will acquire: the ability to analyze and synthesize relevant data related to the
possibilities of applying computer systems in research work; the basics of the Windows operating system;
independent use of MS Office program package: word processing program (MS Word), writing, formatting, printing
documents; programs for cross calculations (MS Excell); programs for creating interactive slide-presentations (MS
PowerPoint); independent use of e-mail and other forms of Internet communication; independent search of
biomedical databases and collection, classification, and processing of scientific information.

Course unit contents

Theoretical classes

Computer parts; Using the mouse and keyboard; Software; Computer networks; Use of IT in everyday life; Health,
safety and the environment; Security; Copyright and the law; Basics of the Windows operating system; MS Word:
Work on the document; Formatting; Defining the appearance of the page; Tables; Graphic objects; Forms; Styles;
Table of contents and other tables; Printing; Adding a language; Review menu; MS Excel: Basics of Excel,
Working with formulas; Printing; Formatting cell contents; Graphics; Database; MS PowerPoint: Introduction;
Basic elements of the presentation; Content preparation; Advanced presentation elements; Preparation and execution
of the presentation; Program setting; Internet and medical databases: Web; E-mail; Understanding of computer
security and safety; Viruses; Overview of databases; PubMed; Cobson; Medical journals on the Internet;
Telemedicine.

Study research work

Getting to know the architecture and functioning of modern computer systems and the use of IT in everyday life;
Using the Windows operating system; Working in MS Office package; Working on the Internet and handling
electronic mail; Searching biomedical databases, collecting, classifying, and processing the obtained information.

Recommended literature

o Katceher B. Medline: A guide to effective searching in Pub Med and other interfaces. San Francisco: The
Ahsbury Press; 2006.

e Edhlund BM. PubMed Essentials. Sweden: Form and Kunskap; 2006.

o Davies A, Mueller J. Developing Medical Apps and mHealth Interventions: A Guide for Researchers,
Physicians and Informaticians. Springer; 2020.

e Hudson B. Getting Started with Microsoft PowerPoint 2000 for Windows. London: Liberty Hall Ltd.; 2000.

e  Chester A. Getting Started with Microsoft Word 2000 for Windows. London: Liberty Hall Ltd.; 1999.

Number of active teaching | Lectures: 45 Study research work: 30
classes: 75

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 70

lectures

colloquiums practical exam

seminars oral exam




Course unit: COMPUTATIONAL METHODS IN DRUG DESIGN

Course status: Elective

ECTS: 6

Prerequisites: Enrolled in | semester

Course unit objective

Introducing students to the basic methods of computer-aided drug design used in the field of modern development
and testing of new drugs, as well as training students for independent design and creation of an appropriate in silico
study.

Learning outcomes of course unit

Upon completion of the course, the student will be able to: search protein databases and databases of biologically
active molecules; use computer programs for pharmacophore design; test and optimize the ADMET properties of
new pharmacologically active compounds; conduct in silico toxicity screening of compounds, design and conduct
studies of molecular docking and molecular dynamics simulation studies; critically analyze and interpret the results
of molecular docking and molecular dynamics studies; perform in silico identification of signaling pathwaysin
biochemical processes; use computer programs to calculate various molecular descriptors; design and conduct
QSAR studies; critically analyze and interpret QSAR studies.

Course unit contents

Theoretical classes

The basics of Computer-Aided Drug Design.Database (Uniprot, PubChem, RCSB-PDB, PDB Europe, ZINC,
ChEMBL); Understanding and conversion of molecules formats (sdf, mol, mol2, pdb, pdbqgt), 1D molecular
descriptors (SMILES, InChl); Theoretical methods and computational programs for molecular modelling,
conformational analysis and calculation of molecular descriptors; Ligand-Based Drug Design; Pharmacophore
design; Computational methods for examination and optimization of pharmacologically active compounds ADMET
properties; In silico screening of compounds toxicity; Types of non-covalent drug interactions with biomolecules:
Weak interactions, hydrogen bonds, Van der Waals forces, dipole-dipole interactions, hydrophobic interactions;
Structure-Based Drug Design; Literaturereview and selection of target molecules; Homology Modelling; Molecular
docking studies of small organic molecules using AutoDock Vina/AutoDock software; Molecular docking studies of
coordination compounds using AutoDocksoftware; Molecular docking studies using Open Eyesoftware;
Introduction to molecular dynamics; Molecular dynamics simulation studies; Application of in silico methods in
biomedical research: evaluation of the antiviral potential of various natural and synthetic molecules in the treatment
of COVID-19, screening of HIV antivirals - HIV-1 protease inhibitors and HIV-1 integrase inhibitors, in silico
identification of signaling pathways in biochemical processes, principle of drug repurposing; Quantitative Structure-
Activity Relationships in Drug Design; Calculationof molecular descriptors; Methodology and generation of QSAR
models; Design of QSAR studies.

Study research work

Training students to perform molecular docking studies, molecular dynamics studies, and QSAR studies. Students,
with the assistance of the lecturer, work on creating in silico studies by analyzing, visualizing, and preparing the
obtained results for publication in a scientific journal.

Recommended literature

e Santos-Filho OA. In Silico Approaches in Drug Design. Basel: MDPI; 2022. Available at:
https://www.mdpi.com/books/book/6252-in-silico-approaches-in-drug-design.

e Lemke T. Foye's Principles of Medical Chemistry. Philadelphia: Wolters Kluwer; 2013.

Number of active teaching | Lectures: 30 Study research work: 30
classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 15 written exam

lectures

colloquiums 20 practical exam

seminars 15 oral exam 50



https://www.mdpi.com/books/book/6252-in-silico-approaches-in-drug-design

Course unit: RESEARCH OF NATURAL PRODUCTS IN PHARMACY

Course status: Elective

ECTS: 6

Prerequisites: Enrolled in | semester

Course unit objective

Acquiring knowledge about natural sources of medicinal compounds, their chemical composition, extraction,
isolation, identification, and understanding of the mechanisms of action of these compounds on biological systems
and their application in disease prevention and treatment.

Learning outcomes of course unit

Upon successful completion of this course, students are expected to acquire the knowledge, skills, and abilities
needed in the research of natural products in the field of pharmacy. Students will master different methods used for
extraction, isolation, detection, and characterization of bioactive molecules and methods of screening
pharmacological and biological activities of compounds of natural origin. Also, students will develop the ability to
think critically, search and select relevant literature from this field, the ability to research and interpret research
results, as well as the analysis and application of acquired knowledge.

Course unit contents

Theoretical classes

Introduction to the research of natural products in pharmacy; Overview of basic classes and physicochemical
properties of natural compounds including alkaloids, phenolic acids, flavonoids, terpenoids and other secondary
metabolites; Experimental design in the research of products of natural origin; Principles and techniques of
extraction of natural compounds; Principles and techniques of chromatographic methods in the isolation and
identification of natural compounds - column chromatography, TLC, HPLC and GC; Spectroscopic methods in the
identification of natural compounds - UV/Vis, IR and NMR spectroscopy, mass spectrometry; Screening of the
activity of isolates of natural origin - principles and application of tests for the assessment of antioxidant,
antimicrobial and antitumor activity of natural compounds; Principles and application of tests for assessing the
toxicity of natural compounds; Data processing of phytochemical screening of natural products; Reporting and
drawing conclusions from research results.

Study research work

Systematic research of natural sources (plants, fungi, microorganisms, and others) with the aim of identifying and
isolating biologically active compounds. Study research work involves various stages of research, including
sampling, extraction, isolation, and identification of active compounds, as well as evaluation of their
pharmacological properties. These phases include the application of various techniques such as chromatography,
spectroscopy, bioactive testing, and others. This form of teaching includes the processing of the results of own
research on a given topic, as well as the presentation of the results and their preparation for publication in a
scientific journal.

Recommended literature
e Heinrich M, Barnes J, Prieto-Garcia JM, Gibbons S, Williamson EM. Fundamentals of Pharmacognosy and
Phytotherapy. New York: Elsevier Science; 2018.

e Barnes J, Anderson LA, Phillipson JD. Herbal Medicines. London: Pharmaceutical Press; 2007.

e Ahuja S, Scypinski S. Handbook of Modern Pharmaceutical Analysis. San Diego: Academic. Press; 2001.
e Lee DC, Webb ML. Pharmaceutical Analysis. Oxford: Blackwell Publishing Ltd; 2003.

e Ansel HC, Stockton SJ. Pharmaceutical Calculations. Philadelphia: Wolters Kluwer; 2017.

Number of active teaching | Lectures: 30 Study research work: 30

classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam

lectures

colloquiums 20 practical exam

seminars oral exam 50




Course unit: RESEARCH AND DEVELOPMENT OF PHARMACEUTICAL PREPARATIONS BASED ON
PLANT RAW MATERIALS

Course status: Elective

ECTS: 6

Prerequisites: Enrolled in | semester

Course unit objective

An acquaintance of the student with the structure, characteristics, basic principles of extraction, separation, and
identification of active principles of plants according to official regulations, as well as approaches in the
development of pharmaceutical preparations based on plant raw materials in the treatment of numerous diseases.

Learning outcomes of course unit

The student will be able to: master methods for obtaining and identifying pharmacologically active compounds
isolated from plant raw materials, as well as master methods (in vitro/in vivo) for testing the effectiveness, safety,
and stability of preparations formulated on the basis of plant raw materials that are used in the treatment of
numerous diseases.

Course unit contents

Theoretical classes

Acquaintance with reference literature, official manuals as well as legal regulations in the field of phytotherapy;
Basic information about new pharmacologically active compounds isolated from natural products that are important
for medicine and pharmacy; Basic principles of collection, processing, drying and storage of plants and plant raw
materials; Methods of extraction, separation and identification of active compounds from plant material (qualitative
and quantitative chemical analyses); Approaches in the development of preparations based on plant raw materials in
the treatment of respiratory diseases, hypertension, diabetes, hyperlipidemia, diseases of the female reproductive
system, oral cavity, endocrine and skin diseases, as well as in the treatment of wounds, burns and scars;
Methodology and approach in scientific research work (in vitro/in vivo) for testing the effectiveness and safety of
preparations based on plant raw materials in the aforementioned diseases; Assessment of physical, chemical and
microbiological stability of preparations based on plant raw materials; Getting to know the projects that are being
done within the department; Literature search and processing; Formulation of the research question, choice of
methodology and statistical processing of the results obtained in the study of formulation and characterization of
preparations based on plant raw materials; Writing a paper for a magazine.

Study research work

Collection, processing, drying, and storage of plant raw materials; Methods of extraction, separation, and
identification of active principles from plants; Formulation of preparations based on plant raw materials and testing
of their effectiveness and safety in numerous diseases; Testing the stability of pharmaceutical preparations based on
plant raw materials.

Recommended literature

e List PH. Phytopharmaceutical Technology. New York: Heiden & Son Co; 1989.

e Flegeer C. Handbook of pharmaceutical manufacturing formulations. Washington: CRC Press; 2004. Available
at: http://repo.upertis.ac.id/1871/1/4_455253171732742643.pdf

e Rowe RC. Handbook of Pharmaceutical Excipients. London: Pharmaceutical Press; 2003. Available at:
https://jums.ac.ir/dorsapax/Data/sub_7/file/Handbook%200f%20pharmaceutical%20excipients.pdf

e Troy D (ed). Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott Williams & Wilkins;

2006.

Aulton ME. Pharmaceutics. Edinburgh: Churchill Livingstone; 2000.

Reynolds JEF. Martindale The Extra Pharmacopoeia. London: Pharmaceutical Press; 1993.

Marriot J. Pharmaceutical compounding and dispensing. London: Pharmaceutical Press; 2006.

Barnes J, Anderson LA, Phillipson JD. Herbal Medicines. London: Pharmaceutical Press; 2007.

Ahuja S, Scypinski S. Handbook of Modern Pharmaceutical Analysis. San Diego: Academic. Press; 2001.

Number of active teaching | Lectures: 30 Study research work: 30
classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam

lectures

colloquiums 30 practical exam

seminars oral exam 40




Course unit: CONTEMPORARY TRENDS IN DERMOCOSMETOLOGY: COSMETOLOGY,
NUTRICOSMETICS AND NUTRICEUTICS

Course status: Elective

ECST: 6

Prerequisite: Enrolled in | semester

Course unit objective

Introduction to regulations and rules in dermocosmetology. Introduction to the composition and characteristics of
cosmeceuticals, nutricosmetics, and nutraceuticals, which are formulated and tested in collaboration with
pharmacists and dermatologists. Introduction to the latest trends in the development of cosmetology, nutricosmetics,
and nutraceuticals. Acquiring knowledge about methodology and techniques for evaluating the effectiveness and
safety of dermocosmetic products.

Learning outcomes of course unit

The student is familiar with all regulations for dermocosmetology and knows the differences between cosmetoceutics
and cosmetic preparations. The student is familiar with all the raw materials used in the production of cosmetics,
nutricosmetics, and nutraceuticals. Knowledge acquisition in the field of modern trends in formulation makes
students able to formulate, manufacture and test the efficacy, safety, and stability of dermocosmetic products.

Course unit contents

Theoretical classes

Acquaintance with regulations/standards in dermocosmetology; Definition of cosmeceuticals, nutricosmetics and
nutraceuticals; Differences between dermatological medicine, dermocosmetic preparation and cosmetic preparation;
Introduction to the types and properties of active substances: vitamins and minerals as cosmetology, nutricosmetics
and nutraceuticals; Familiarity with the role and application of plant raw materials, peptides, plant stem cells, growth
factors, prebiotics and probiotics for dermocosmetic purposes; Acquaintance with the latest trends in the
development of cosmetology, nutricosmetics and nutraceuticals in the prevention of skin aging, atopic dermatitis,
skin pigmentation, treatment of rosacea, oily skin, acne and protection of the skin from UV radiation;
Dermocosmetic preparations for the treatment of children’s skin; Basic principles of formulation and production of
dermocosmetic preparations; Testing the effectiveness, safety (in vitro/in vivo) and stability (physical, chemical and
microbiological) of dermocosmetic preparations; Getting to know the projects that are being done within the
department; Literature search and processing; Formulation of the research question, choice of methodology and
statistical processing of the results obtained in the study of the formulation and production and testing of
dermocosmetic preparations; Writing a paper for a journal.

Study research work

Selection of raw materials for the production of dermocosmetic preparations; Formulation of dermocosmetic
preparations; Manufacturing methods and methods for testing the effectiveness, safety, and stability of
dermocosmetic preparations.

Recommended literature

e Barbara L, Richard A. Treatment in Dermatology. Oxford: Radcliffe Medical Press; 1993.

o De Polo KF. A Short Textbook of Cosmetology. Augsburg: Verlag Fur Chemische Industrie; 1998.
e Wolverton S, Wu J. Comprehensive Dermatologic Drug Therapy. Philadelphia: Elsevier; 2021.

e Gandy WJ. Oxford Handbook of Nutrition and Dietetics. Oxford: Oxford University Press; 2020.

Number of active teaching | Lectures: 30 Study research work: 30
classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 15 written exam

lectures

colloquiums 35 practical exam

seminars oral exam 50




Course unit: RESEARCH IN INTEGRATIVE MEDICINE

Course status: Elective

ECST: 6

Prerequisite: Enrolled in | semester

Course unit objective

The aim is that students may be able to identify common forms of Integrative Medicine, their characteristics,
therapeutic benefits, but also their limits. Studying research performed in Integrative Medicine may serve the student
as one of the aspects on which he will base his research topic and thesis.

Learning outcomes of course unit

To become familiar with different terms used in research with Integrative Medicine (Complementary and Alternative
Medicine, Patient-Centerd Care, etc). To get acquainted with general and specific characteristics of methods used in
Integrative medicine, as well as the criteria upon which the research is performed in different methods of Integrative
Medicine (Homeopathy, Herbal Therapy, Ayurveda, Traditional Chinese Medicine, etc). Adequate use of statistical
methods for solving concrete research problems. Basic methodology knowledge of meta-analysis and different
designs of clinical studies in order to evaluate the quality of the research performed in Integrative Medicine.

Course unit contents

Theoretical classes

Intergrative Medicine involves many different systems of theory and practice that have evolved independently of
conventional medical systems in different parts of the world; There are two main approaches in philosophy that
Integrative Medicine employs - Asian approach (Acupuncture, Traditional Chinese Medicine, Ayurveda) and
Western-European approach (Herbal Medicine, Aromatherapy, Homeopathy, etc); Categorization of methods
employed by Integrative Medicine (Biologically-based therapies, Manipulative and Body-based therapies etc.);
Basics of Biologically-based therapies — herbal Therapy, Dietary supplements; History, Philosophy and Practice;
Specifics of homeopathic treatment; The differences and comparison to allopathic treatment; Materia Medica —
content and order of the listed elements; Reference books and software used in homeopathic medicine; Provings;
Homeopathic preparation of remedies; Sources and methods; Dillutions; The differences between Hanemanian and
Korsakoff method of preparation of homeopathic remedy; Analyses of the type of the study employed by different
type of the method used in Integrative Medicine — case control, case study, cohort study etc; Statistics in Integrative
Medicine; Basic statistical tests and their interpretation used in research of Integrative Medicine. Integrative
treatment — the bridge between conventional and integrative medicine; Integrating Integrative Medicine in the health
system; Consortium of Academic Health Centers for Integrative Medicine (CAHCIM); CAHCIM Curriculum Guide
and Challenges in Implementation.

Study research work

Search the databases; Select the references; Research and overview of the data; Write a seminar on the topic; Form
an opinion and gain knowledge about specifics of methods used in Integrative Medicine; Search through studies in
order to designate the proper design for personal research; To gain basic knowledge in homeopathic medicine; To
define the limitation within Integrative Medicine.

Recommended literature
e Lomen M. Advanced Nutrition and Dietetics. New York: John Wiley & Sons; 2014.
e Joanes D. Pharmaceutical statistics. London: Pharmaceutical Press; 2005.

Number of active teaching | Lectures: 30 Study research work: 30
classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 15 written exam

lectures

colloquiums 35 practical exam

seminars oral exam 50




Course unit: BASIC PRINCIPLES OF WORK IN THE LABORATORY

Course status: Elective

ECTS: 6

Prerequisite: Enrolled in | semester

Course unit objective

An acquaintance of doctoral students with the basic postulates of work in the laboratory and the basics of the most
important laboratory techniques. Getting to know how to handle cell cultures, keeping and caring for laboratory
animals, principles of performing immunoassays, basic and advanced microbiological techniques, as well as
methods for isolation and analysis of nucleic acids.

Learning outcomes of course unit

Upon completion of the course, the student will be able to work independently in the laboratory, perform
experiments on cell lines and laboratory animals, as well as key laboratory procedures for quantification of various
molecules in samples.

Course unit contents

Theoretical classes

Basic principles of work in the laboratory - Chemicals and reagents; Theoretical foundations of analytical
procedures; Techniques of work in vitro - work with cell cultures in sterile conditions; Spectrophotometry, flow
cytometry, immunofluorescence; Basic characteristics of the vivarium and standards for breeding and keeping
laboratory animals; Basic biological and physiological characteristics of laboratory animals; Techniques for
handling laboratory animals; Ethical aspects of performing experiments on laboratory animals; Histomorphology
and immunohistochemistry; Techniques for in vivo selective depletion of macrophages, dendritic cells, NK cells and
T regulatory lymphocytes; Passive cell transfer; Cell separation using magnetic columns; Laboratory techniques for
testing the immunomodulatory characteristics and differentiation capacity of stem cells; Principles of performing
immunoassays: Western blot, Dot blot, ELISA, ELISpot, agglutination, precipitation, diffusion,
immunofluorescence; Methods for isolating and determining the quality of nucleic acids and analyzing DNA
molecules; Basic and advanced microbiological techniques: isolation and cultivation of bacteria, pathogen
identification - advanced identification techniques (MALDI-TOF, sequencing) and automated microbiological
systems; Methods for determining the type of cell death.

Study research work

Basics of working in the laboratory and handling laboratory utensils and pipetting; Preparation of samples and
performance of basic analytical procedures of spectrophotometry, ELISA, Western blot; Immobilization of
laboratory animals and possibilities of drug application; Histomorphological and immunohistochemical analysis of
the preparation; Familiarity with methods for isolation and analysis of nucleic acid molecules; Mastering basic and
advanced microbiological techniques.

Recommended literature

e Guide for the Care and Use of Laboratory Animals. 8th edition. Washington (DC): National Academies Press
(US); 2011. Available from: https://www.ncbi.nlm.nih.gov/books/NBK54050/ doi: 10.17226/12910

e Torok E. Oxford Handbook of Infectious Diseases and Microbiology. Oxford: Oxford University Press; 2017.

e  Nessar A. Clinical biochemistry. Oxford: Oxford University Press; 2016.

Number of active teaching | Lectures: 30 Study research work: 30
classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites Exam prerequisites Exam prerequisites Exam prerequisites
student’s activity during | 30 written exam 70

lectures

colloquiums practical exam

seminars oral exam




Course unit: EVIDENCE-BASED MEDICINE AND PHARMACY

Course status: Elective

ECTS: 6

Prerequisites: Enrolled in | semester

Course unit objective

Introducing students to the conceptual approach in modern clinical practice and scientific research. Providing
fundamental knowledge about the approach to both the individual patient and the population with a wealth of
practical examples that aim to explain the connection between valid evidence from scientific research with the
clinical approach and provide the best approach and treatment in the health system.

Learning outcomes of course unit

The course categorizes different types of clinical evidence and ranks it according to the appropriate scientific
evidence. Upon completion of this course, the students will be able to: use evidence from meta-analyses and
randomized clinical studies; use evidence from non-randomized and quasi-experimental studies; use evidence from
experimental (comparative studies, case studies, etc.) studies; use evidence from expert analysis and clinical
practice. At the end of the course, students will be also able to: define a problem, search for desired data sources,
critically evaluate information, apply for information from a patient, and effectively evaluate specific information
for an individual patient with the goal of reducing medical errors to a minimum.

Course unit contents

Theoretical classes

Basic aspects of evidence-based medicine and pharmacy (EBMP); EBMP and quasi-experimental research; EBMP
and well-controlled studies; EBMP and meta-analysis; Evidence from expert and clinical practice; Sources and
medical databases; Evidence-based medicine and pharmacy and decision-making; EBMP in internal medicine;
Primary health care and access to EBMP; EBMP in pediatrics; EBMP in psychiatry; EBMP in pediatrics; EBMP in
surgical branches of medicine; EBMP in clinical pharmacology; Practical tools for technique development in the
EBMP approach.

Study research work

Basic aspects of evidence-based medicine and pharmacy (EBMP) — practical aspects; EBMP and quasi-
experimental research — practical aspects; EBMP and well-controlled studies — practical aspects; EBMP and meta-
analysis — practical aspects; Evidence from expert and clinical practice — practical aspects; Sources and medical
databases — practical aspects; Evidence-based medicine and pharmacy and decision-making — practical aspects;
EBMP in internal medicine — practical aspects; Primary health care and access to EBMP — practical aspects; EBMP
in pediatrics — practical aspects; EBMP in psychiatry — practical aspects; EBMP in pediatrics — practical aspects;
EBMP in surgical branches of medicine — practical aspects; EBMP in clinical pharmacology — practical aspects;
Practical tools for technique development in the EBMP approach — practical aspects.

Recommended literature

e Straus SE, Richardson WS, Glasziou P, Haynes RB. Evidence-Based Medicine: How to Practice and Teach
EBM. Edinburgh: Churchill Livingstone; 2018.

e Bond C. Evidence-based pharmacy. London: Pharmaceutical Press; 2003.

e Katceher B. Medline: A guide to effective searching in Pub Med and other interfaces San Francisco: The
Ahsbury Press; 2006.

e Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

Number of active teaching | Lectures: 30 Study research work: 30
classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 50

lectures

colloquiums practical exam

seminars 20 oral exam




Course unit: RESEARCH IN THE FIELD OF SOCIAL PHARMACY AND PHARMACEUTICAL PRACTICE

Course status: Elective

ECTS: 6

Prerequisites: Enrolled in | semester

Course unit objective
Introducing students to the basic methodological principles of research in the field of social pharmacy and
pharmaceutical practice and training for independent scientific and research work.

Learning outcomes of course unit

After attending the lectures of the course, the student will be able to: independently apply acquired knowledge in the
field of social pharmacy and pharmaceutical practice, apply current research methodology in the field of public
health; critically analyze postulates in the field of public health; master the methods of data collection in the field of
pharmaceutical practice; master the instruments used in the assessment of the quality of life and indicators of
pharmaceutical practice; apply the methods of modern technology used in pharmaceutical practice; designs and
conducts research in the field of social pharmacy and pharmaceutical practice.

Course unit contents

Theoretical classes

Basic principles of health care and organization of health care systems; New public health and responsibility and
importance of pharmaceutical practice; New guidelines in pharmacist education in order to acquire competencies in
various arias of pharmaceutical practice; The use of modern technology as a means of strengthening pharmaceutical
practice; Research methodology in social pharmacy; Pharmaceutical practice: planning, implementation, and
monitoring of drug administration in accordance with the latest guidelines; Formulation of a strategy for data
collection in the field of social pharmacy and pharmaceutical practice, interpretation, and presentation of the
obtained results;Methods of measuring attitudes, beliefs, and behavior; Using questionnaires and interviews as
instruments for data collection; Methods of determining quality indicators of pharmaceutical practice; Methods of
pharmacoeconomic analysis in the field of social pharmacy and pharmaceutical practice; Principles of Q
methodology in research.

Study research work

Principles of research in social pharmacy and pharmaceutical care; Practical use of research methods in the field of
self-medication; Practical application of questionnaires and interviews for research data collection in social
pharmacy and pharmaceutical practice; Practical application of questionnaires for assessing the quality of life in
certain populations; Adoption of methodological principles of pharmacoeconomic analyses; Training students to
assess and monitor quality indicators of pharmaceutical health practice.

Recommended literature

e van Servellen G. Communication Skills for the Health Care Professional: Context, Concepts, Practice, and
Evidence. Burlington, MA: Jones & Bartlet learning; 2020.

e Keen M. The science and practice of pharmacy. Philadelphia: Lippincott Williams & Wilkins; 2006.

e Berger B. Communication Skills for Pharmacists. Washington: American Pharmacists Association; 2006.

e Troy D (ed). Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott Williams & Wilkins;
2006.

Number of active teaching | Lectures: 30 Study research work: 30
classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 50

lectures

colloquiums practical exam

seminars 20 oral exam




Course unit: RESEARCH IN THE FIELD OF CLINICAL PHARMACY AND PHARMACOTHERAPY

Course status: Elective

ECTS: 6

Prerequisites: Enrolled in | semester

Course unit objective
Introducing students to the basic methodological principles of research in the field of clinical pharmacy and
pharmacotherapy as well as training for independent scientific and research work.

Learning outcomes of course unit

At the end of the course, the student will be able to: independently apply the acquired knowledge in the field of
clinical pharmacy and pharmacotherapy; apply current research methodology in the field of drug testing and
administration; master the methods of data collection in the field of clinical pharmacy; master the instruments used
in different stages of drug testing; master the methods of modern technology used in clinical and pharmaceutical
practice; designs and conducts research in the field of clinical pharmacy and pharmacotherapy.

Course unit contents

Theoretical classes

Preclinical phases of drug testing; Clinical phases of drug trials; Introducing drugs into clinical practice;
Individualization of therapy; Dosing regimen and dose adjustment method; Pharmacokinetics of drugs: absorption,
distribution, metabolism, and elimination; Drug binding to the receptor; Drug interactions; Drug-receptor
interaction; Allergy to medicines; Application of medicines in sensitive populations: children, pregnant women,
mothers in labor, elderly population; Research and application of drugs in the treatment of diseases of the
cardiovascular system, central nervous system, respiratory tract, gastrointestinal tract; Research and application of
drugs in the treatment of autoimmune diseases, blood, and tissue diseases, endocrine diseases, infectious diseases;
Monoclonal antibodies: application and importance in modern medicine.

Study research work

Principles of research in the field of clinical pharmacy and pharmacotherapy; Practical application of research
methods in the clinical pharmacy field; Conducting experimental research on various models in the field of drug
administration; Data collection for conducting research in the field of clinical pharmacy and pharmacotherapy.

Recommended literature

e Gupta SK. Basic Principles of Clinical Research and Methodology. New Delhi: Jaypee Brothers Medical
Publishers (P) Ltd.; 2007.

e Hulley, Stephen B. Designing Clinical research. Philadelphia: Lippincott Williams & Wilkins; 2007.

e Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

o Katceher B. Medline: A guide to effective searching in Pub Med and other interfaces San Francisco: The
Ahsbury Press; 2006.

Number of active teaching | Lectures: 30 Study research work: 30
classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 50

lectures

colloquiums practical exam

seminars 20 oral exam




Course unit: RESEARCH IN EXPERIMENTAL AND CLINICAL PHARMACOLOGY

Course status: Elective

ECTS: 6

Prerequisites: Enrolled in | semester

Course unit objective
An acquaintance of students with the basic methodological principles of research in the field of experimental and
clinical pharmacology and training for independent scientific research work.

Learning outcomes of course unit

Upon completion of the course unit, the student will be able to: understand the basic principles of pharmacokinetics
and pharmacodynamics; critically analyze the design and results of experimental and clinical pharmacological
studies; design and conduct population pharmacokinetic studies and analyze the obtained results; design and
conduct qualitative research in the field of clinical pharmacology and analyze the obtained results; and design and
conduct research in the field of drug interactions and potential drug interactions.

Course unit contents

Theoretical classes

Basic principles of experiments in pharmacology; Receptor theory; Measurement of affinity and efficacy in
functional assays; Methods of testing the effects of partial agonists: the method of Barlow, Scott, and Stephenson;
Methods of testing the effects of full agonists: the method of Furchgott; Methods of examining the effects of
competitive antagonists: Shield's analysis Methods for testing the effects of non-competitive antagonists: Gadum's
method; Experimental quantitative animal studies in vivo: Latin square design, nested design, sequential design,
repeated measures design, and incomplete block design; Experimental quantitative studies on isolated organs -
principles of planning and conducting experiments; Experimental quantitative studies on isolated organs -
interpretation and presentation of results; Introduction to pharmacokinetics; Methods of calculating pharmacokinetic
parameters; Population pharmacokinetics (principles, ranges, methodology); Methods for measuring drug
concentration in pharmacokinetic research; Modeling in pharmacokinetics (the NONMEM program, demonstration,
and application of the program on concrete problems); Pharmacokinetic and pharmacodynamic (PK/PD) studies;
Bioequivalence studies: reasons, principles, and interpretation of results; Measurement of antibiotic concentration
by the microbiological method (the agar cup method); Differences between experimental and observational studies
of drug effects; Qualitative research methods: interviews, grounded theory, focus groups, the nominal group
technique, and the Delphi technique; Research in the field of drug interactions and potential drug interactions.

Study research work

Principles of laboratory experiments in pharmacology; Practical aspects of experiments for testing the effects of full
agonists, partial agonists, competitive antagonists, and non-competitive antagonists; Principles of Good Laboratory
Practice; Keeping and caring for experimental animals; Preparation of experimental animals for experiments
(introduction to analgesia and anesthesia, provision of routes for administration of experimental substances);
Practical aspects of experiments in the laboratory for testing the effects of experimental substances on isolated
organs; Familiarization and practical work with software for population pharmacokinetic research; Practical aspects
of bioequivalence studies; Practical aspects of microbiological methods of antibiotic concentration measurement;
Practical aspects of qualitative studies in the field of experimental pharmacology Acquaintance and practical work
with software in the field of research on potential drug interactions.

Recommended literature
o Offermanns S, Rosenthal W. Encyclopedia of Molecular Pharmacology — volume 1. New York: Springer; 2008.
o Offermanns S, Rosenthal W. Encyclopedia of Molecular Pharmacology — volume 2. New York: Springer; 2008.

Number of active teaching | Lectures: 30 Study research work: 30
classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 30

lectures

colloquiums practical exam

seminars 40 oral exam




Course unit: INSTRUMENTAL METHODS

Course status: Elective

ECTS: 6

Prerequisites: Enrolled in | semester

Course unit objective
Introducing PhD students to the theoretical principles of instrumental methods that are applied in laboratories.

Learning outcomes of course unit

Upon completion of the course, the student will be able to understand the principles on which selected
spectroscopic, optical, chromatographic, electrophoretic, electrochemical, and immunochemical instrumental
methods are based, as well as to apply the appropriate method for analysis of analytes in the laboratory.

Course unit contents

Theoretical classes

Organization of the clinical-biochemical laboratory and recommendations for biosafety and health at work;
Introduction to the principles of laboratory analysis; Photometry, colorimetry, spectrophotometry, fluorimetry;
Electrochemical methods; Principles of clinical enzymology; Enzyme immunoassays: ELISA, CLIA, CMIA,
ECLIA, ELFA, TRACE; Turbidimetry and nephelometry; Electrophoresis; Chromatography; Mass spectrometry;
Automation in the clinical-biochemical laboratory; Total laboratory automation; Biosensors; ,,Point-of-care®
testing.

Study research work

Practical work in a clinical laboratory; Selection of instruments and determination of analyte concentration/activity
on different analyzers; Analytical methods validation and verification; Internal quality control and external quality
assurance in the laboratory; Results interpretation; Preparation of seminar papers; Preparation of Journal clubs and
laboratory meetings; Literature search.

Recommended literature

o Nader R, Horvath AR, Wittwer CT. Tietz Fundamentals of Clinical Chemistry and Molecular Diagnostic.
Philadelphia: Elsevier Saunders; 2019.

e Watson DG. Pharmaceutical Analysis: A Textbook for Pharmacy Students and Pharmaceutical Chemists.
Edinburgh: Elsevier; 2005.

Number of active teaching | Lectures: 30 Study research work: 30
classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 5 written exam 40

lectures

colloquiums 15 practical exam

seminars 40 oral exam




Course unit: BIOLOGY OF STEM CELLS AND THEIR THERAPEUTIC APPLICATION

Course status: Elective

ECTS: 6

Prerequisites: Enrolled in | semester

Course unit objective

Acquaintance of students with the morphological and functional characteristics of stem cells, the methods used for
their isolation and characterization, as well as the possibilities of therapeutic application of stem cells in the
treatment of inflammatory, autoimmune, and degenerative diseases.

Learning outcomes of course unit

Upon completion of this course, the student is expected to know the division of stem cells, their most important
morphological and functional characteristics, to be familiar with the laboratory protocols used for isolation,
identification of stem cells, and their differentiation into terminally differentiated cells. The student is expected to
know the effects of the therapeutic application of stem cells in regenerative medicine.

Course unit contents

Theoretical classes

Definition and classification of stem cells; Stem cell niches; Basic morphological and functional characteristics of
embryonic stem cells; Isolation and cultivation of mouse and human embryonic stem cells; the importance of
"feeder" cells, growth factors and "serum-free™ medium; Basic morphological and functional characteristics of
induced pluripotent stem cells; Basic morphological and functional characteristics of adult stem cells; Mesenchymal
stem cells: morphological and functional characteristics and potential for differentiation; Immunomodulatory
characteristics of mesenchymal stem cells; Isolation and cultivation of induced pluripotent and mesenchymal stem
cells; Tumor stem cells; Neural stem cells: isolation, cultivation, differentiation potential; Therapeutic potential of
stem cells in the treatment of neurological diseases and spinal cord injuries; Isolation and characterization of
hematopoietic stem cells; Therapeutic use of stem cells in the treatment of anemia and leukemia; Regeneration of
the epidermis with stem cells; Therapeutic potential of stem cells in the treatment of wounds and burns; Eye stem
cells; Therapeutic application of stem cells in ophthalmology; Embryonic and adult stem cells in tissue engineering;
Stem cells of skeletal muscles; Therapeutic potential of stem cells in the treatment of muscular dystrophy;
Therapeutic potential of stem cells in the treatment of heart diseases. Stem cells in the digestive and urinary tract;
Therapeutic potential of stem cells in the treatment of inflammatory bowel disease, acute hepatitis, cirrhosis of the
liver, and primary biliary cirrhosis; Pancreatic stem cells. Therapeutic potential of stem cells in the treatment of
diabetes.

Study research work

Students, with the assistance of teachers, work on developing their research protocol in the field of mesenchymal
stem cells and their role in regenerative medicine.

Recommended literature

e Bongso A, Lee HE. Stem Cells: From Bench to Bedside (2nd Edition). Singapore.World Scientific Publications
Co; 2010.

Prockop D. Mesenchymal stem cells. New Orleans: Humana Press; 2008.

Lanya R. Essential of Stem Cell Biology. San Diego: Academic Press; 2015.

Warburton D. Stem Cells, Tissue Engineering and Regenerative Medicine. Singapore: World Scientific; 2015.
Burt RK, Farge D, Ruiz MA, Saccardi R, Snowden JA, editors. Hematopoietic Stem Cell Transplantation and
Cellular Therapies for Autoimmune Diseases. Boca Raton: CRC Press; 2021.

Number of active teaching | Lectures: 30 Study research work: 30
classes: 60

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 20 written exam 50

lectures

colloquiums practical exam

seminars 30 oral exam




Course unit: SYNTHESIS AND CHARACTERIZATION OF NEW DERIVATIVES OF NON-STEROIDAL
ANTI-INFLAMMATORY DRUGS

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in Il semester

Course unit objective
Introducing students to methods of synthesis of new non-steroidal anti-inflammatory drugs derivatives, as well as
with methods of their physicochemical and biological characterization.

Learning outcomes of course unit

Upon completion of the course, the student will be able to: perform synthesis, purification, and structural analysis of
new derivatives, carry out in silico evaluation of anti-inflammatory potential, carry out in vitro COX/LOX inhibition
activity tests, perform the evaluation of absorption using PAMPA and biopartition micellar chromatography, predict
and experimentally determine lipophilicity parameters using shake-flask, RP-TLC, and RP-HPLC methods, apply
the analysis of Quantitative Structure - Permeability Relationships and Quantitative Structure - Retention
Relationships in the design of new derivatives, conducts in vivo tests of anti-inflammatory and analgesic activity.

Course unit contents

Theoretical classes

Methods of organic synthesis applied in the development of new derivatives of non-steroidal anti-inflammatory
drugs; Synthesis and structural analysis of thiourea derivatives of non-steroidal anti-inflammatory drugs; Synthesis
and structural analysis of amide derivatives of non-steroidal anti-inflammatory drugs; Non-steroidal anti-
inflammatory drugs as potential ligands in coordination chemistry; Synthesis and structural analysis of synthesized
complex compounds; Techniques for the purification of non-steroidal anti-inflammatory drug derivatives; In silico
assessment of the anti-inflammatory potential of different natural and synthetic molecules; Development of enzyme
inhibitors as potential agents in neuroinflammation therapy. An in silico approach; In vitro COX-1/COX-2/LOX
inhibition assays; Absorption assessment of non-steroidal anti-inflammatory drug derivatives using an in vitro
passive diffusion model - Parallel Artificial Membrane Permeation Assay; Absorption assessment of non-steroidal
anti-inflammatory drug derivatives using Biopartitioning Micellar Chromatography; Prediction of drug lipophilicity
parameters and computational methods for their prediction; Experimental methods for determining lipophilicity
parameters of nonsteroidal anti-inflammatory drug derivatives I (shake-flask method); Experimental methods for
determining lipophilicity parameters of nonsteroidal anti-inflammatory drug derivatives 1l (RP-TLC and RP-
HPLC); Application of Quantitative Structure - Permeability Relationships and - Quantitative Structure - Retention
Relationships in the design of new non-steroidal anti-inflammatory drug derivatives with stronger biological
activity; In vivo assays of the anti-inflammatory and analgesic activity of non-steroidal anti-inflammatory drug
derivatives using the carrageenan-induced rat paw edema model and the Tail-Flick test; In vitro and in vivo assays
of anti-inflammatory activity of coordination compounds with non-steroidal anti-inflammatory drugs and their
derivatives.

Study research work

Through experimental work, students will perform synthesis, purification, and physicochemical and biological
characterization of new derivatives of non-steroidal anti-inflammatory drugs, as well as analysis and preparation of
the obtained results for publication in a scientific journal.

Recommended literature

e  Carruthers JE, Carruthers W, Coldham I. Modern methods of organic synthesis. Cambridge University Press;
2004. Available at: https://chemistrydocs.com/modern-methods-of-organic-synthesis-by-william-carruthers-
and-iain-coldham/.

e Fischer J. Analogue-based Drug Discovery. Weinheim, Verlag; 2006.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 15 written exam

lectures

colloquiums 20 practical exam

seminars 15 oral exam 50



https://chemistrydocs.com/modern-methods-of-organic-synthesis-by-william-carruthers-and-iain-coldham/
https://chemistrydocs.com/modern-methods-of-organic-synthesis-by-william-carruthers-and-iain-coldham/

Course unit: MODERN APPROACH IN THE FORMULATION OF NATURAL AND ORGANIC COSMETIC
PREPARATIONS

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in Il semester

Course unit objective

Familiarity with regulations and rules for certification and labeling related to natural and organic cosmetic products.
Getting to know the structure and function of the skin, mucous membrane, hair, and nails. Providing information on
cosmetic raw materials used in the formulation of natural and organic cosmetic preparations. Mastering the methods of
formulation, production, and methods for testing, efficiency, and stability of natural and organic cosmetic products.
Acquaintance with the latest trends in the development of natural and organic cosmetic products.

Learning outcomes of course unit

Familiarity with all legal regulations and rules for the certification and labeling of organic and natural cosmetic
products. The structure of skin, hair, and nails and the specifics of age, sensitivity, or children's skin will be acquired.
Familiarity with all cosmetic raw materials and is able to formulate, make and test the quality of natural and organic
cosmetic products (for the care and protection of the skin, mucous membranes, hair, and oral cavity and decorative
cosmetics). Modern trends in formulation and creating a stable, safe, and effective organic and natural cosmetic
product will be acquired.

Course unit contents

Theoretical classes

Acquaintance with legal regulations/standards as well as rules for certification and labeling in the field of natural and
organic cosmetics; Getting to know the structure and function of the skin (sensitive skin, children's skin, aged skin),
hair, nails and the oral cavity; Getting to know the types, properties and application of cosmetic raw materials (active
substances and excipients) used in the formulation of natural and organic cosmetic preparations; Basic principles of
formulation, reformulation and production of natural and organic cosmetic preparations; Testing the effectiveness,
safety and stability (physical, chemical and microbiological) of natural and organic cosmetic products (creams, lotions,
serums, skin protection preparations from the sun, oils, shampoos and conditioners for hair care and protection,
antiperspirants, deodorants, care preparations lips, nails, skin and hair care products for children and men);Getting to
know the latest trends in the development of these products; Getting to know the projects that are being done within
the department; Literature search and processing; Formulation of the research question, choice of methodology and
statistical processing of the results obtained in the study of the formulation and production and testing of natural and
organic cosmetic preparations; Writing a paper for a magazine.

Study research work

Selection of natural and organic raw materials for the production of cosmetic preparations; Formulation of natural and
organic cosmetic preparations; Production methods and methods for testing the effectiveness, safety, and stability of
preparations based on natural and organic cosmetic raw materials.

Recommended literature
e De Polo KF. A Short Textbook of Cosmetology. Augsburg: Verlag Fur Chemische Industrie; 1998.

e  Swarbrick J. Encyclopedia of Pharmaceutical Technology-volume 1. New York: Marcel Dekker; 2002.

e  Swarbrick J. Encyclopedia of Pharmaceutical Technology-volume 2. New York: Marcel Dekker; 2002.

e European Pharmacopoeia 4th edition. European Pharmacopeia Convention. Strasbourg: Council of Europe; 2002.
e Ahuja S, Scypinski S. Handbook of Modern Pharmaceutical Analysis. San Diego: Academic Press; 2001.

e Lee DC, Webb ML. Pharmaceutical Analysis. Oxford: Blackwell Publishing Ltd; 2003.

Number of active teaching | Lectures: 60 Study research work: 45

classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam

lectures

colloquiums 30 practical exam

seminars oral exam 40




Course unit: PREFORMULATION AND FORMULATION RESEARCH OF PHARMACEUTICAL FORMS FOR
LOCAL AND SYSTEMIC EFFECTS

Course status: Elective

ECST Value: 10

Prerequisite: Enrolled in 1l semester

Course unit objective

Introduction to the importance of preformulation and formulation research in the development of new ones.
Introducing students to the characteristics of medicinal substances and auxiliary materials in preformulation and
formulation research of different dosage forms (technical, solid medicinal forms, preparations for parenteral
medicine, topical and control therapy for intake systems). Introduction to stability tests (physical, chemical,
microbiological, therapeutic, and toxicological stability) of the drug substance and dosage form.

Learning outcomes of course unit

The student is familiar with the principles, trends, and importance of formulation and pre-formulation research of
different dosage forms (liquid, solid medicinal forms, preparations for parenteral, topical, and oral administration) as
well as systems for controlled drug delivery. He is able to observe the factors that influence the change in the
physical and chemical properties of medicinal substances and apply methods for their improvement. The student is
familiar with the stability tests (physical, chemical, microbiological, therapeutic, and toxicological stability) of
medicinal substances and dosage forms.

Course unit contents

Theoretical classes

Significance and modern trends in preformulation and formulation research in the development of new drugs;
Physico-chemical properties of medicinal substances in different dosage forms; Acquiring knowledge about
preformulation and formulation research of different dosage forms (liquid, solid medicinal forms, preparations for
parenteral, topical and oral administration); Introduction to the factors that affect the solubility of liquid dosage
forms as well as methods for increasing solubility (surfactants, cosolvents, complexation); Methods of making
complexes with cyclodextins, application in solubilization/taste masking/increasing permeability and bioavailability;
Effect of particle size in different dosage forms; Familiarity with stability tests (physical, chemical, microbiological,
therapeutic and toxicological stability) of the medicinal substance and dosage form; Preformulation and formulation
research of controlled drug delivery systems; Introduction to the projects that are being done within the department;
Literature search and processing; Writing a paper for a journal.

Study research work

Literature search, writing papers, announcement at the meeting; Formulation of pharmaceutical forms using
optimization techniques as well as solving problems arising during the formulation process.

Recommended literature

e Flegeer C. Handbook of pharmaceutical manufacturing formulations. Washington: CRC Press; 2004.

o Krogsgaard-Larsen P, Bundgaard H. A Textbook of Drug Design and Development. Australia: Harwood
Academic Publishers; 1991.

e Ansel H. Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems. Baltimore: Williams & Wilkins;
2018.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 15 written exam

lectures

colloquiums 35 practical exam

seminars oral exam 50




Course unit: EXPERIMENTAL MODELS FOR TESTING THE EFFICACY AND SAFETY OF
CONVENTIONAL AND MODERN PHARMACEUTICAL PREPARATIONS

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in Il semester

Course unit objective

Acquaintance with laboratory work and the principles of good laboratory practice; Acquiring knowledge for the
independent design of experimental models for testing the effectiveness and safety of conventional and modern
pharmaceutical preparations; Getting to know the basic principles of working with experimental animals,
experimental models, and the way of conducting experimental protocols; Acquiring skills in testing the anti-
inflammatory analgesic activity as well as testing the toxic profile after oral or dermal application of conventional
and modern pharmaceutical preparations.

Learning outcomes of course unit

At the end of the course, the student will be able to work in the laboratory on various experimental models for
testing the efficiency and safety of conventional and modern pharmaceutical preparations, able to independently
create and conduct experimental research.

Course unit contents

Theoretical classes

Familiarity with laboratory work and practices of Good Laboratory Practice; Designing experimental models (in
vitro/in vivo) for testing the effectiveness and safety of conventional and modern pharmaceutical preparations;
Getting to know the reasons for performing experiments on animals in accordance with the ethical code, planning
and performing experiments on animals, managing the experimental protocol, by the method of taking biological
material, introduction into anesthesia, animal sacrifice and autopsy procedure; Familiarity with experimental models
of wounds, burns, psoriasis, contact dermatitis, aphthous stomatitis, acne; Examination of anti-inflammatory,
analgesic activity as well as examination of acute and chronic toxicity after oral or dermal administration of
conventional and modern pharmaceutical preparations; Getting to know the projects that are being done within the
department; Literature search and processing; Formulation of the research question, choice of methodology and
statistical processing of the results obtained in the study (in vitro/in vivo) of the effectiveness and safety of
conventional and modern pharmaceutical preparations.

Study research work

Mastering the basic techniques: drawing blood, taking tissue samples, collecting urine, anesthetizing animals, and
necropsiing experimental animals; Acquaintance and implementation of different models (in vitro/in vivo) within
the framework of experimental tests of the efficiency and safety of conventional and modern pharmaceutical
preparations.

Recommended literature
e Warren KS. Coping with the biomedical literature. A Primer for the Scientist and the Clinician. New York:
Praesen Publisher; 1981.

e Marczyk G. Essentials of Research Design and Methodology. London: John Willy & Sons; 2005.

e Bond C. Evidence-based pharmacy. London: Pharmaceutical Press; 2003.

e Gad CS. In Vitro Toxicology. New York: Raven Press; 1994,

e Troy D (ed). Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott Williams & Wilkins;
2006.

Number of active teaching | Lectures: 60 Study research work: 45

classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam

lectures

colloquiums 30 practical exam

seminars oral exam 40




Course unit: EXPERIMENTAL MODELS IN PHARMACEUTICAL BIOTECHNOLOGY

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 11 semester

Course unit objective

Acquaintance of students with the methods of scientific research work in experimental pharmaceutical
biotechnology, gaining insight into the possibility of implementing various animal experimental models and training
them for independent work in order to perform their own doctoral dissertation.

Learning outcomes of course unit

Students will master knowledge about: principles of working with experimental animals; animal models for causing
autoimmune diseases; technique for determining the expression of genes, proteins, parameters of oxidative stress
and other biomarkers of interest.

Course unit contents

Theoretical classes

Basic principles of work in the laboratory; Getting to know the standards of Good Laboratory Practice; Principles of
working with experimental animals; Strategies for the induction of autoimmune diseases; Immunization with
autoantigens; Transfer of autoimmunity; Induction by environmental factors; Free radicals and antioxidants:
mechanisms of action and importance in autoimmune diseases; The importance of determining gene expression in
autoimmune diseases; Therapeutically important proteins; A protein analysis; Familiarity with methods for the
detection of biomarkers of interest; Principles of experimental protocol planning for animal studies; Methods for
analysis and preparation of obtained results for publication.

Study research work

Familiarity with laboratory and experimental procedures; Experimental animals - biological species,
accommodation and care of animals; Marking of experimental animals (permanent and temporary marks), routes of
administration of drugs and other substances; Types of anesthetics and routes of administration; Methods for taking
samples of blood, secretions, tissues and organs of experimental animals; Experimental autoimmune myocarditis;
Experimental autoimmune encephalomyelitis; Experimental rheumatoid arthritis; Experimental psoriasis;
Spectrophotometric methods for determining oxidative stress parameters and antioxidant protection capacity;
PCRmethodto determine the relative expression of the gene of interest - polymerase chain reaction; Western blot
method for extracting and identifying proteins of interest; Flow cytometry; Elisa method - direct, indirect, sandwich.

Recommended literature

e Walsh G. Biopharmaceuticals: Biochemistry & Biotechnology. Chichester: John Wiley & Sons Ltd.; 2007.

e Guzman CA, Feuerstein GZ. Pharmaceutical Biotechnology. New York: Springer Science Business Media,
LCC; 2009.

e Rho JP, Louie SG. Handbook of Pharmaceutical Biotechnology. Binghamton: Pharmaceutical Products Press;
2003.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during written exam

lectures

colloquiums practical exam

seminars 40 oral exam 60




Course unit: ANIMAL AND APPLIED CARDIOVASCULAR RESEARCH

Course status: Elective

ECTS: 10

Prerequisite: Enrolled in 1l semester

Course unit objective

Training students to design and conduct research in the field of cardiovascular system function. Examination of the
cardiovascular system at different levels - in vitro, ex vivo, in vivo both in physiological conditions and in various
pathological conditions, experimental and clinical. Examination of new molecules and active principles in the
prevention and therapy of cardiovascular disorders. Creation of transactional research and application of
experimental research in clinical practice.

Learning outcomes of course unit

Students will be able to: design research in the field of the cardiovascular system, independently apply the
techniques of isolated perfusion of the heart and blood vessels, apply models of ischemia/reperfusion damage to the
heart and models of preconditioning, inflammatory and autoimmune heart diseases and of blood vessels, examine
the effectiveness of potential new therapeutic options, design and conduct applied and translational research in
various areas of cardiovascular pathophysiology.

Course unit contents

Theoretical classes

The role of the L-arginine/NO system in the function of coronary circulation; Langendorff technique of the isolated
rat heart; Methods of testing isolated blood vessels; Ischemic/reperfusion injury of the myocardium and the
phenomenon of conditioning; Models of acute and chronic application of therapeutic protocols in the treatment of
cardiovascular disorders; Examining the role of oxidation in the pathogenesis of cardiovascular disorders;
Experimental models of hypertension; Models of inflammatory and autoimmune diseases of the cardiovascular
system; Models of ischemic heart disease; Experimental models of heart failure; Examining the effectiveness of new
therapeutic options; Possibilities of examining the cardiovascular response to physical exertion; Designing clinical
research in the field of cardiovascular pathology; Targeted molecular mechanisms in therapeutic response;
Translational cardiovascular research.

Study research work

Techniques of working on the Langendorff apparatus; Technique of examination of isolated blood vessels;
Preparation technique of perfusion Krebs-Henseleit solution; Induction of ischemia/reperfusion injury and
application of the conditioning model; Possibilities of registering the blood pressure of laboratory animals; Analysis
of inflammation and immune damage of the cardiovascular system; Methods of physical activity of laboratory
animals; Designing applied and clinical research on the cardiovascular system; Designing translational studies -
possibilities of application of experimental results in the human population.

Recommended literature

e Barrett KE, Barman SM, Yuan J, Brooks H. Ganong's Review of Medical Physiology. New York: McGraw-
Hill; 2019.

e Hau J, Van Hoosier Jr GL. Handbook of Laboratory Animal Science. London: CRC Press; 2003. Available at:
http://aulanni.lecture.ub.ac.id/files/2012/01/Handbook-of-Laboratory-Animal-Science-2nd-edition-Vol-2.pdf

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites Exam prerequisites Exam prerequisites Exam prerequisites
student’s activity during | 30 written exam 70

lectures

colloquiums practical exam

seminars oral exam




Course unit: INVESTIGATION OF REDOX BALANCE AND ANTIOXIDATIVE CAPACITY

Course status: Elective

ECTS: 10

Prerequisite: Enrolled in 1l semester

Course unit objective

Acquaintance of students with the mechanisms of preserving the redox balance and the phenomenon of oxidative
stress and the mechanisms of action of pro-oxidant molecules and elements of antioxidant protection. Mastering the
methodology of quantifying prooxidants and the capacity of antioxidant protection in different biological samples.
Creation of experimental, clinical, and translational research in the field of redox balance regulation.

Learning outcomes of course unit

Upon completion of the course, students will be able to: design research focused on investigating redox balance
disorders in various pathological conditions, independently apply methods of quantifying prooxidants and
antioxidants in various biological samples, and examine the potential clinical significance of new antioxidants in
various pathological conditions.

Course unit contents

Theoretical classes

Mechanisms of redox balance regulation; The importance of oxidative stress in the pathogenesis of various
pathological conditions; Methods of spectrophotometric quantification of prooxidants; Examination of non-
enzymatic components of antioxidant protection; Examination of enzymatic components of antioxidant protection;
Spectrophotometric analysis of antioxidant protection elements; Examining the importance of glutathione and
enzymes of the glutathione cycle; Nitric oxide and oxidative stress; Regulation of nitrogen monoxide synthesis in
physiological and pathological conditions; Parameters that reflect the production of nitrogen monoxide and methods
of their determination; ELISA method for quantifying oxidative damage; Examination of the antioxidant potential;
Mechanism of action of antioxidants; Hyperbaric oxygenation and redox balance; Molecular mechanisms of action
of oxygen under pressure.

Study research work

Knowledge of the technical characteristics and methods of operation of spectrophotometric and other devices for the
determination of biomarkers of oxidative stress; Methods of determining lipid peroxidation index in biological
samples; Methods of determination of nitrogen monoxide production markers in biological samples; Methodology
for determination of superoxide anion radical in biological samples; Methods for determining hydrogen peroxide in
biological materials; Methods for determining superoxide and catalase in biological samples; Methods for
determining reduced and oxidized glutathione and enzymes of the glutathione cycle; Analysis of the effects of
antioxidants.

Recommended literature

e Barrett KE, Barman SM, Yuan J, Brooks H. Ganong's Review of Medical Physiology. New York: McGraw-
Hill; 2019.

e Nessar A. Clinical biochemistry. Oxford: Oxford University Press; 2016.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites Exam prerequisites Exam prerequisites Exam prerequisites
student’s activity during | 30 written exam 70

lectures

colloquiums practical exam

seminars oral exam




Course unit: RESEARCH IN PHARMACOVIGILANCE AND PHARMACOEPIDEMIOLOGY

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 11 semester

Course unit objective

Introducing students to the approach in pharmacovigilance and pharmacoepidemiology and acquiring knowledge in
the domain of causality assessment, regulatory aspects, as well as applied research in the field of drug safety
assessment and pharmacoepidemiology.

Learning outcomes of course unit

Upon completion of this course, the student will be able to: assess the causality of an adverse reaction to a drug;
master the criteria for assessing the validity of the case; apply knowledge from pharmacovigilance in pediatrics,
geriatrics, and sensitive populations; define causality, adverse reaction, and adverse effect; design research in the
field of pharmacovigilance and pharmacoepidemiology; calculate pharmacoepidemiological parameters; collect and
analyze data in pharmacovigilance and pharmacoepidemiology studies.

Course unit contents

Theoretical classes

Examination of causality, adverse reaction, and adverse effect of the drug; Criteria for assessing case validity; The
concept of dechallenge and rechallenge; MeDRA, SUSAR in pharmacovigilance; Regulatory aspects in
pharmacovigilance; Research methodology in the field of pharmacovigilance; Pharmacovigilance in pediatrics,
geriatrics and sensitive populations; Applied research in pharmacovigilance; Global pharmacovigilance; The role of
Pharmacoepidemiology in different areas - health system, the academic community, pharmaceutical industry,
regulatory bodies; Data sources in Pharmacoepidemiology; Data collection, questionnaires, and interviews; Random
and systematic error; Pharmacoepidemiological parameters; Sample selection, classification and random selection of
respondents; Cross-sectional studies, case-control studies and cohort studies in pharmacoepidemiology; Drug use
studies and ABC/VEN analysis; Post authorization studies; Risk management plan.

Study research work

Examination of causality, adverse reaction, and adverse effect of the drug; - practical aspects; Criteria for assessing
case validity — practical approach; The concept of dechallenge and rechallenge — practical significance; MeDRA,
SUSAR in pharmacovigilance - practical application; Regulatory aspects in pharmacovigilance — practical aspects;
Research methodology in the field of pharmacovigilance — practical aspects; Pharmacovigilance in pediatrics,
geriatrics and sensitive populations — practical application; Applied research in pharmacovigilance - practical
principles; Global pharmacovigilance - practical principles; The role of Pharmacoepidemiology in different areas -
health system, academic community, pharmaceutical industry, regulatory bodies — practical aspects; Data sources in
Pharmacoepidemiology — practical principles; Data collection, questionnaires and interviews — practical apsects;
Random and systematic error — practical aspects; Pharmacoepidemiological parameters — practical apsects; Sample
selection, classification and random selection of respondents — practical principles; Cross-sectional studies, case-
control studies and cohort studies in pharmacoepidemiology — practical aspects; Drug use studies and ABC/VEN
analysis — practical aspects; Post authorization studies — practical aspects; Risk management plan — practical aspects.

Recommended literature

e Bond C. Evidence-based pharmacy. London: Pharmaceutical Press; 2003.

o Katceher B. Medline: A guide to effective searching in Pub Med and other interfaces San Francisco: The
Ahsbury Press; 2006.

e Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 50

lectures

colloquiums practical exam

seminars 20 oral exam




Course unit: TRANSLATIONAL RESEARCH IN PHARMACY

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in Il semester

Course unit objective
Introducing students with mechanisms and methods of scientific research work in basic experimental and clinical
pharmacy and using those mechanisms and methods in the preparation of their doctoral dissertation.

Learning outcomes of course unit

After attending the lectures of the course, the student will be able to understand the molecular and immune
mechanisms of various systems diseases, the mechanisms of progression and treatment of malignant diseases, and
know in detail the pharmacotherapy of the cardiovascular, nervous, and endocrine systems, the basics of
pharmacoepidemiology and drug safety. The student will get to know and master available experimental basic and
clinical research models, pharmacotherapy, and principles of clinical pharmacy in oncology, cardiovascular, nervous
system, metabolic disorders, and infectious disease therapy.

Course unit contents

Theoretical classes

Good laboratory practice; Basic principles of in vitro and in vivo experiments in pharmacy; Methodology of
preclinical research in pharmacy; Good clinical practice; Types of clinical studies in pharmacy; Tumor therapy;
Analysis of the effects of tumor therapy in vitro and in vivo and diagnostic, prognostic and predictive
pathohistological and immunophenotypic parameters; Neuroinflammation-pathohistological basis, therapy,
evaluation of the relationship between biomarkers and pharmacological response; Acute inflammatory diseases-
pathohistological basis, therapy, evaluation of the relationship between biomarkers and pharmacological response;
Chronic inflammatory diseases-pathohistological basis, therapy, evaluation of the relationship between biomarkers
and pharmacological response; Cardiovascular diseases-pathohistological basis, therapy, evaluation of the
association of biomarkers and pharmacological response; Infectious diseases-pathohistological basis, therapy,
evaluation of the relationship between biomarkers and pharmacological response; Methodology of
pharmacoepidemiological research; Drug safety testing.

Study research work

Application of selected molecular-biological methods in the analysis of immune and oncological phenomena, work
with cell lines, cytotoxic tests; determination of oxidative and antioxidant status; basic techniques of PCR,
immunochemistry, serological reactions, and flow cytometry; Applying the principles of evidence-based medicine;
Practical application of the questionnaire for the assessment of the quality of life; Methodological principles of
pharmacovigilance studies.

Recommended literature

e Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

e Chapel H, Haeney M, Misbah S, Snowden N. Essentials of Clinical Immunology. Chichester: Wiley Blackwell;
2006.

e DeVita VT, Hellman TS, Rosenberg SA. DeVita, Hellman, and Rosenberg's Cancer: Principles and Practice of
Oncology. 11th edition. Wolters Kluver Lippincott Williams & Wilkins; 2019.

e Haynes B. Clinical epidemiology: how to do clinical practice research Philadelphia: Lippincott Williams &
Wilkins; 2005.

e Nader R, Horvath AR, Wittwer CT. Tietz Fundamentals of Clinical Chemistry and Molecular Diagnostic.
Philadelphia: Elsevier Saunders; 20109.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 50

lectures

colloquiums practical exam

seminars 20 oral exam




Course unit: RESEARCH IN THE FIELD OF RATIONAL USE OF MEDICINES

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 11 semester

Course unit objective

Introducing students to the methodological principles of research into factors that contribute to irrational treatment,
as well as interventions to overcome this serious public health problem based on an individual (personalized)
approach to the patient; the ability of students to independently create interventions for the improvement of rational
pharmacotherapy.

Learning outcomes of course unit

Upon completion of the course, students are expected to independently evaluate the quality of published scientific
articles on the efficacy, safety, and cost-effectiveness of treatment in light of the principles of evidence-based
medicine relevant to the promotion of rational pharmacotherapy, assess prescribing errors and other elements of
irrational pharmacotherapy, create a comprehensive "Pharmacological Profile” of the patient in order to improve
prescribing and outcomes in daily clinical practice, develop research protocols that deal with interventions to
improve rational pharmacotherapy, write a scientific paper that transparently and objectively reports on the results
of those interventions.

Course unit contents

Theoretical classes

Rational use of drugs as an element of the national drug policy in modern health systems; Application of the
principles of evidence-based medicine to promote rational pharmacotherapy; Methodological approach to
monitoring and evaluation of drug consumption; Methodology of personalized and precision medicine: research of
pharmacogenetics, pharmacogenomics, proteomics, metabolomics, assessment of endotypes and clinical phenotypes
of chronic diseases; Methodological principles of assessing the quality of drug prescribing and patient compliance;
Methodological aspects of pharmacovigilance research in vulnerable patient populations; Methodological principles
of qualitative research for the improvement of the rational use of medicines; Methodology of interventions to
improve the rational use of pharmacotherapy.

Study research work

Assessment of bias in clinical research dealing with the efficacy, safety, and cost-effectiveness of pharmacotherapy;
Adoption of valid methods of monitoring and evaluation of drug consumption; Practical aspects of research
methodology in the field of personalized and precision medicine; Practical aspects of interventions to improve the
quality of prescribing based on the use of explicit and implicit criteria for assessing potential prescribing errors;
Practical aspects of using valid methods and interventions to assess and improve patient compliance; Creation of a
comprehensive "Pharmacological Profile" of the patient; Adoption of methodological principles of
pharmacovigilance research in vulnerable patient populations; Adoption of methodological principles of qualitative
research that deals with the improvement of the rational use of medicines; Practical aspects of interventions to
improve the quality of pharmacotherapy.

Recommended literature

o Hulley SB. Designing Clinical Research. Philadelphia: Lippincott Williams & Wilkins; 2007.
o Hall IP. Pharmacogenetics. New York: Taylor & Francis; 2006.

o Walley T. Pharmacoeconomics. Edinburgh: Churchill Livingstone; 2004.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 15 written exam

lectures

colloquiums 35 practical exam

seminars oral exam 50




Course unit: METHODS OF SYSTEMATIZATION OF CLINICAL STUDIES OF DRUGS

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 11 semester

Course unit objective

Introducing PhD students to the methodology of systematization of clinical studies of drugs and training them to be
able to independently design and prepare a protocol of a systematic review and meta-analysis and a scientific paper
that meets the criteria for publication in a scientific journal.

Learning outcomes of course unit

Upon completion of the course unit, the student will be able to: understand the principles of evidence-based
medicine and the methodological aspects of conducting clinical studies of drugs; apply the principles of transparent
reporting of research results; master the use of tools for assessing the methodological quality of studies and creating
meta-analyses and systematic reviews; search and systematize the scientific literature of primary publications on
drugs; master the methodology of analysis of data in meta-analysis; develop a protocol of a systematic review and
meta-analysis of clinical studies of drugs and write a scientific paper.

Course unit contents

Theoretical classes

Principles of evidence-based medicine; Methodological aspects in clinical pharmacology and pharmacotherapy;
Methodological principles of transparent reporting in clinical studies of drugs; Tools for assessing methodological
quality of clinical studies of drugs and risk of bias; Types of methods for systematization of clinical studies of drugs,
types of review articles and methodological principles of systematic review and meta-analysis of clinical studies of
drugs and protocols for their preparation; Formulation of search strategy for systematic literature review, index
databases and repositories, Cochrane database of systematic reviews and use of reference management software;
Methodology of analysis of data in meta-analysis: calculation of combined effect size, sensitivity analysis,
assessment of heterogeneity, conducting subgroup and moderator analysis, evaluation of publication bias;
Demonstration of the use of software for conducting a systematic review and meta-analysis — RevMan and Meta-
Essentials: Workbooks for meta-analysis; Principles of the GRADE approach for assessing the certainty of evidence
when conducting a systematic review and meta-analysis of clinical studies of drugs; Principles of writing a paper for
a scientific journal and principles of finding a suitable scientific journal to publish a paper.

Study research work

Training students to make a protocol of a systematic review and meta-analysis, search index databases, and use
reference management software and software for conducting systematic review and meta-analysis; Students, with
the assistance of teachers, work on developing their protocol for a systematic review and meta-analysis of clinical
studies of drugs.

Recommended literature
e Borenstein M, Hedges LV, Higgins JP, Rothstein HR. Introduction to meta-analysis. 1st ed. London: John
Wiley & Sons; 2009.
e Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA, editors. Cochrane Handbook for
Systematic Reviews of Interventions version 6.3 (updated February 2022). Cochrane; 2022. Available at:
www.training.cochrane.org/handbook.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 70

lectures

colloquiums practical exam

seminars oral exam



http://www.training.cochrane.org/handbook

Course unit: LABORATORY BIOMARKERS

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 11 semester

Course unit objective
Introducing PhD students to the importance and application of laboratory biomarkers in clinical practice and
available methods for their determination in central laboratories and on "point-of-care" analyzers.

Learning outcomes of course unit

Students will master knowledge about the clinical significance and application of laboratory biomarkers for risk
stratification, diagnosis, prognosis, predicting response to drug therapy, and the success of treatment, as well as the
skill of validating analytical methods for biomarker determination.

Course unit contents

Theoretical classes

Definition and classes of biomarkers; characteristics of an ideal biomarker; methods of biomarkers determination;
Biomarkers for cardiovascular disease risk assessment; Biomarkers of dyslipidemia; Biomarkers of acute
myocardial infarction and ischemic stroke; Biomarkers in heart failure; Biomarkers in pulmonary embolism;
Biomarkers in pneumonia; Biomarkers in interstitial lung diseases; Biomarkers of acute kidney injury; Biomarkers
of bone metabolism; Biomarkers of Alzheimer's disease; Biomarkers of sepsis; Biomarkers of COVID-19.
Biomarkers of hepatocellular carcinoma; Biomarkers of prostate cancer.

Study research work

Analytical techniques for biomarkers determination in the laboratory and "point-of-care” determination; validation
of analytical methods for biomarker determination: interpretation of biomarker determination results and application
of appropriate algorithms through examples from practice.

Recommended literature

e Bayens J. Medical Biochemistry. Philadelphia: Elsevier; 2019

o Nessar A. Clinical biochemistry. Oxford: Oxford University Press; 2016.

o Lieberman M, Peet A. Marks' basic medical biochemistry: A clinical approach. Baltimore, MD: Wolters
Kluwer Health/Lippincott Williams & Wilkins; 2022.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 15 written exam 40

lectures

colloquiums 15 practical exam

seminars 30 oral exam




Course unit: IMMUNOTHERAPY WITH MESENCHYMAL STEM CELLS

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 11 semester

Course unit objective

The aim of the course is to introduce students to the biology of mesenchymal stem cells, the molecular mechanisms
responsible for the modulation of the immune response bymesenchymal stem cells, as well as the possibilities of
stem cell immunotherapy.

Learning outcomes of course unit
Upon completion of the course, the student will gain knowledge about the immunomodulatory effects of
mesenchymal stem cells and the potential application of mesenchymal stem cells in immunotherapy.

Course unit contents

Theoretical classes

Origin and characterization of mesenchymal stem cells; Isolation of mesenchymal stem cells from bone marrow,
adipose tissue, umbilical cord, amniotic fluid, and teeth; Paracrine and juxtacrine mechanism of the
immunomodulatory effect of mesenchymal stem cells; Molecular mechanisms by which mesenchymal stem cells
change the phenotype and functions of T and V lymphocytes, macrophages and dendritic cells; Suppression of the
cytotoxic potential of CTL, NKT and NK cells; Proinflammatory characteristics of mesenchymal stem cells;
Conditioned medium and mesenchymal stem cell exosomes; Immunotherapy of diseases of the respiratory,
cardiovascular, digestive, urinary and locomotor systems using mesenchymal stem cells - results of experimental
and clinical studies; Adverse effects of therapeutic application of mesenchymal stem cells.

Study research work

Familiarity with the potential of mesenchymal stem cells as immunotherapy, as well as the selection of an adequate
experimental model for the planned research. Creating your research protocol with the help of a teacher

Recommended literature

e Burgess R. Stem Cells. New Jersey: Humana Press; 2016

e LanyaR. Essential of Stem Cell Biology. San Diego: Academic Press; 2015

e Warburton D. Stem Cells, Tissue Engineering and Regenerative Medicine. Singapore: World Scientific; 2015
Burt RK, Farge D, Ruiz MA, Saccardi R, Snowden JA. Hematopoietic Stem Cell Transplantation and Cellular
Therapies for Autoimmune Diseases. Boca Raton: CRC Press; 2021.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 20 written exam 50

lectures

colloquiums practical exam

seminars 30 oral exam




Course unit: SYNTHESIS, CHARACTERIZATION AND INVESTIGATION OF BIOLOGICAL ACTIVITY OF
COMPLEXES

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 111 semester

Course unit objective

The goals of this optional course are students to master the field of essential metal ions, complex compounds, their
application in medicine, and the relationship between the structure of complexes and their biological activity with a
detailed review of complex compounds of the platinum group and other biologically significant metal ions. Students
are expected to master the techniques of synthesis, characterization, and examination of biological characteristics of
complex compounds.

Learning outcomes of course unit

After attending the theoretical lectures and experimental classes of this elective course, students will be able to
perform independent syntheses of ligands and corresponding transition metal complexes. They will also be equipped
to perform the characterization of synthesized compounds based on the results of elemental microanalysis, and
spectroscopic methods (UV, IR, NMR), as well as to interpret data obtained on the basis of X-ray structural
analysis. Students will master the techniques for testing the biological activity (antimicrobial, antioxidant, and
antitumor) of the obtained compounds. The mentioned techniques will be very useful and adequate for the
preparation and submission of students' doctoral dissertations.

Course unit contents

Theoretical classes

Selected chapters of inorganic chemistry; Fundamentals of theoretical organic chemistry and stereochemistry;
Chemistry of complexes (central metal ion and ligands, chemical bond of complexes); Geometry, symmetry and
isomerism of complexes; Spectroscopic methods significant for the analysis of transition metal complexes;
Biologically important complexes; Examination of interactions of complex compounds with important biomolecules
(theoretical and experimental approach); The impact of complex compounds on oxidative stress; Investigation of
anti-microbial properties of complex compounds; Antitumor effects of complex compounds; Design of in vitro
experiments, work with cell cultures, cytotoxicity tests; The influence of complex compounds on the proliferation,
cell cycle and migratory capacity of target cells; Analysis of the type and mechanisms of cell death; Necrosis,
apoptosis, autophagy; In vivo investigation of the antitumor effect of complex compounds; Analysis of systemic
toxic effects of complex compounds: immunoenzymatic tests, pathohistological and immunohistochemical methods;
The influence of complex compounds on the modulation of the antitumor immune response, in vitro and in vivo.
Study research work

Through the experimental work included in this course, students will synthesize complexes of the platinum group
and other biologically significant metals. They will also analyze the results obtained by spectroscopic methods in
order to characterize the synthesized compounds. By using up-to-date techniques students will perform tests of
biological activity (antimicrobial, antioxidant, and antitumor) of synthesized and fully chemically characterized
compounds. Through study research work, students will be trained for experimental work in the laboratory which
will facilitate and enable the submission of doctoral dissertations.

Recommended literature

¢ Roat-Malone RM. Bioinorganic chemistry: a short course. New Jersey: John Wiley & Sons; 2007. Available at:
http://repo.upertis.ac.id/1877/1/Bio%20Inorganic%20Chemistry%202.pdf

¢ Kaim W, Schwederski B. Bioinorganic Chemistry: Inorganic Elements in the Chemistry of Life. Chichester:
John Wiley & Sons; 2006.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during written exam

lectures

colloquiums practical exam

seminars 50 oral exam 50



http://repo.upertis.ac.id/1877/1/Bio%20Inorganic%20Chemistry%202.pdf

Course unit: CLINICAL INVESTIGATIONS OF THE EFFICACY AND SAFETY OF CONVENTIONAL AND
MODERN PHARMACEUTICAL PREPARATIONS

Course status: Elective

ECST: 10

Prerequisite: Enrolled in 11l semester

Course unit objective

Acquiring knowledge to independently design and conduct research in the field of clinical trials of the efficacy and
safety of conventional and modern pharmaceutical preparations in the treatment of acute and chronic diseases and in
special populations. Providing information on clinical trials of bioequivalence of topical pharmaceutical preparations.

Learning outcomes of course unit
The student will be able to: independently design and conduct clinical research and master all methods for evaluating
the effectiveness and safety of conventional and modern pharmaceutical preparations.

Course unit contents

Theoretical classes

Ethical standards in scientific and clinical research; Introduction to the research design of conventional and modern
pharmaceutical preparations; Clinical investigation of the efficacyand safety of conventional and modern
pharmaceutical preparations in the treatment of hypertension, diabetes, disorder of lipid status, hemorrhoids;
Assessment of the influence of conventional and modern pharmaceutical preparations on redox status and
inflammatory response in acute and chronic diseases; Assessment of the influence of pharmaceutical preparations on
body composition, fatty acid profile and inflammatory response in athletes; Clinical tests of the bioequivalence of
topical pharmaceutical preparations and their effects by measuring the biophysical parameters of the skin;
Introduction to the projects that are done within the department; Literature search and processing; Formulation of the
research question, choice of methodology and statistical processing of the results obtained in the study of clinical
investigations of the efficacy and safety of conventional and modern pharmaceutical preparations; Writing a paper
for a journal.

Study research work

Preparation of protocols and implementation of methods within the clinical investigation of the efficacyand safety of
conventional and modern pharmaceutical preparations in a selected disease or population.

Recommended literature

e Gupta SK. Basic Principles of Clinical Research and Methodology. New Delhi: Jaypee Brothers Medical
Publishers (P) Ltd.; 2007.

e Pockok S. Clinical trials. New York: John Wiley& Sons; 1983.

e  Glasser SP. Essential of clinical research. New York: Springer; 2008.

e Waterbrook A. Sports Medicine Emergency Physician.University of Arizona: Cambridge University Press;
2016.

e Barbara L, Richard A. Treatment in Dermatology. Oxford: Radcliffe Medical Press; 1993.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 15 written exam

lectures

colloquiums 35 practical exam

seminars oral exam 50




Course unit: NANOTECHNOLOGIES IN THE DEVELOPMENT OF CARRIERS/INNOVATIVE DRUGS

Course status: Elective

ECST: 10

Prerequisite: Enrolled in 111 semester

Course unit objective

Introduction to nanotechnology as well as with the types, properties, and application of nanoparticles in the
development of carriers/innovative medicines. Acquiring knowledge about excipients, active components that are
part of modern drug carriers. Introduction to the methodology of formulation and development of medicinal
preparations based on modern carriers. Characterization of formulated preparations based on modern carriers as well
as familiarization with methods for determining the efficiency, safety, and stability of formulated preparations based
on modern drug carriers.

Learning outcomes of course unit

The student's familiarity with the principles of nanotechnology as well as the ability to formulate and manufacture
medicinal preparations based on modern carriers based on knowledge of the types and properties of excipients and
active components. Ability to perform formulation characterization and knowledge of methods for determining
efficacy, safety, and stability of formulated preparations.

Course unit contents

Theoretical classes

Basic principles of nanotechnology; Types, properties and application of nanoparticles in the development of
carriers/innovative drugs; Excipients used in the production of liposomes as modern carriers; Methods of making
liposomes; Preparation of primary emulsion for making liposomes; The role of alkyl-polyglucoside surfactants in the
formulation of liposomes; Introduction to the active components of liposomes; Liposomes as systems for targeted
delivery of cytostatics; Characterization of liposomes as modern drug carriers; Methods for determining liposome
size, zeta potential, microstructure and loading efficiency; Methods of determining stability, changes in melting
temperature, drug release from liposomes; The role of alginate and gelatin particles in the development of
carriers/innovative drugs; Synthesis of alginate and gelatin particles; Excipients and active components used in the
production of alginate and gelatin particles; Essential oils in alginate nanoparticles; Encapsulation methods;
Familiarity with the role, synthesis and characterization methods (determination of particle size, efficiency,
determination of stability, swelling capacity, release kinetics of the incorporated medicinal substance) of alginate
and gelatin particles in the development of carriers/innovative drugs; Introduction to the projects that are being done
within the department; Literature search and processing; Formulation of the research question, choice of
methodology and statistical processing of the results obtained in the study of formulation and production and testing
of liposomes, alginate and gelatin particles; Writing a paper for a journal.

Study research work

Selection of raw materials for the production of liposomes, alginate, and gelatin particles with encapsulated active
materials; Formulation and production of preparations in the form of liposomes and/or alginate and gelatin particles
as well as their characteristics.

Recommended literature

e Nogrady T. Liposomes: Methods and Protocol. New York: Humana Press; 2010.

e Williams RO. Advanced drug formulation design to optimize therapeutic outcomes. New York: Informa
Healthcare; 2008.

o Howard A. Pharmaceutical Dosage Forms and Drug Delivery Systems. Baltimore: Williams & Wilkins; 1995

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 15 written exam

lectures

colloquiums 35 practical exam

seminars oral exam 50




Course unit: SELECTED IN VITRO METHODS FOR TESTING THE SAFETY, STABILITY AND EFFICACY
OF PHARMACEUTICAL PREPARATIONS

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 111 semester

Course unit objective

Familiarity with regulatory aspects of efficiency, safety, and stability of pharmaceutical preparations. Acquiring
knowledge about chromatographic methods, tests for determining antioxidant activity, methods for testing
polyphenolic content, methods for determining the protective factor of preparations, and methods for testing anti-
inflammatory activity. Getting to know the methods for evaluating and increasing the stability of pharmaceutical
preparations.

Learning outcomes of course unit

Possession of theoretical knowledge and the ability of the student to implement in vitro methods for testing the
effectiveness, safety, and stability of pharmaceutical preparations. The student's ability to assess and adjust the
stability of pharmaceutical preparations.

Course unit contents

Theoretical classes

Safety, efficacy and stability of pharmaceutical preparations - regulatory aspects; Chromatographic methods for
detection of physical and chemical degradation; In vitro tests for determination of antioxidant activity (DPPH,
FRAP, inhibition of lipid peroxidation, level of neutralization of nitrogen monoxide); Methods for in vitro testing of
polyphenolic content; Methods for determining the protection factor (SPF) of preparations; Accelerated aging tests
for evaluating the stability of pharmaceutical preparations; A long-term method for assessing the stability of
pharmaceutical preparations; Methods for increasing the stability of pharmaceutical preparations; Microbiological
tests for testing pharmaceutical preparations; In vitro method for testing anti-inflammatory activity;
Spectrophotometric testing of tyrosinase enzyme activity; Getting to know the projects that are being done within
the department; Literature search and processing; Formulation of research question, choice of methodology and
statistical processing of results obtained after implemented in vitro methods for testing the safety, stability and
efficiency of pharmaceutical preparations; Writing a paper for a magazine.

Study research work

Preparation of protocols, selection, and implementation of in vitro methods for testing the safety, stability, and
efficacy of pharmaceutical preparations.

Recommended literature

e Bond C. Evidence-based pharmacy. London: Pharmaceutical Press; 2003.

e Ahuja S, Scypinski S. Handbook of Modern Pharmaceutical Analysis. San Diego, CA: Academic Press;2001.

e Lee DC, Webb ML. Pharmaceutical Analysis. Oxford: Blackwell Publishing Ltd; 2003.

e Troy D (ed). Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott Williams & Wilkins;
2006.

e Skoog DA, Holler FJ, Crouch SR. Principles of Instrumental Analysis. Belmont: Thomson Brooks/Cole; 2006.

o Florence AT, Attwood D. Physicochemical Principles of Pharmacy. London: Pharmaceutical Press; 2006.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam

lectures

colloquiums 30 practical exam

seminars oral exam 40




Course unit: MODERN TRENDS IN PHARMACEUTICAL BIOTECHNOLOGY

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 111 semester

Course unit objective

The goal of the course is for students to become familiar with the methods of scientific research work in
pharmaceutical biotechnology, to gain insight into the possibilities of conducting various types of studies with
biopharmaceutics, and to train them for independent work in order to perform their doctoral dissertation.

Learning outcomes of course unit

Familiarity of students with the application of bioengineering in medicine and pharmacy and the latest trends in
obtaining and applying engineered cytokines, growth factors, engineered hormones, enzymes, and vaccines, as well
as the application of gene therapy and stem cells in pharmaceutical biotechnology.

Course unit contents

Theoretical classes

Application of bioengineering in medicine and pharmacy; Biochemistry and production of recombinant proteins;
Recent trends in the production and application of engineered cytokines and growth factors; The latest trends in the
production and application of engineered hormones and enzymes; The latest trends in the production and application
of engineered vaccines; Gene therapy and stem cells in pharmaceutical biotechnology; National and international
laws and regulations related to the testing of biopharmaceuticals; Current bioethical problems in pharmaceutical
biotechnology; Strategies and principles of conducting clinical studies; Good clinical practice; Principles of
experimental protocol planning for different types of clinical studies; Methods for analysis and preparation of
obtained results for publication.

Study research work

Familiarity with laboratory and experimental procedures; Spectrophotometric methods for determining oxidative
stress parameters and antioxidant protection capacity; PCRmethodto determine the relative expression of the gene of
interest - polymerase chain reaction; Western blot method for extracting and identifying proteins of interest; Flow
cytometry; Elisa method - direct, indirect, sandwich.

Recommended literature

e Walsh G. Biopharmaceuticals: Biochemistry & Biotechnology. Chichester: John Wiley & Sons Ltd.; 2007.

e Guzman CA, Feuerstein GZ. Pharmaceutical Biotechnology. New York: Springer Science Business Media,
LCC; 2009.

e Rho JP, Louie SG. Handbook of Pharmaceutical Biotechnology. Binghamton: Pharmaceutical Products Press;
2003.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during written exam

lectures

colloquiums practical exam

seminars 40 oral exam 60




Course unit: TOXICOLOGICAL RESEARCH IN PHARMACOLOGY

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 111 semester

Course unit objective

Introducing students to the basic postulates of toxicological research according to the principles of Good Laboratory
Practice. Providing knowledge about the basics and methodological aspects of drug toxicity testing,
pharmacodynamics assessment, and comparative pharmacology.

Learning outcomes of course unit

Upon completion of the course, the student is expected to know: the basic principles of drug toxicity testing in
preclinical conditions, the calculation of basic pharmacokinetic parameters for the purpose of testing acute, sub-
acute, chronic, and sub-chronic toxicity; the methodology of researching the pharmacodynamics of drugs on
individual organ systems; the methodology of designing bio-equivalent studies and comparative experimental
pharmacology studies. At the end of the course unit, the student is expected to master the following skills: correctly
interpret the toxicological profile of an old or new drug, supplement, or herbal preparation; design research in the
field of experimental pharmacology; analyze, write, and interpret scientific results in toxicological preclinical and
pharmacodynamic research.

Course unit contents

Theoretical classes

Basic and methodological aspects of the approach to testing new, old, and non-drugs (supplements, herbal
preparations, and dietary supplements); Research in the field of pharmacodynamics of cardiovascular, psychiatric,
oncological, and biological drugs; Design and implementation of bio-equivalent drug testing studies; Toxicity tests
(acute, sub-acute, chronic and sub-chronic) in preclinical research; Examination of systemic and local toxicity of
agents/drugs; Investigations of hepatotoxicity, nephrotoxicity, cardiotoxicity and neurotoxicity of the agent/drug;
Comparative experimental pharmacology; Guidelines and ethical regulations in the field of preclinical toxicology
research.

Study research work

Practical aspects of research in the field of pharmacodynamics of cardiovascular, psychiatric, oncological, and
biological drugs; Practical aspects of designing and conducting bio-equivalent drug testing studies; Practical aspects
of toxicity testing in preclinical drug research; Practical aspects of testing systemic and local toxicity of
agents/drugs; Practical aspects of the investigation of hepatotoxicity, nephrotoxicity, cardiotoxicity and
neurotoxicity of the agent/drug.

Recommended literature

e Hulley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing Clinical Research. Philadelphia:
Lippincott Williams & Wilkins; 2007.

e Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

o Klaassen C, Watkins J. Casarett and Doull's Essentials of Toxicology. New York: McGraw-Hill; 2015.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 50

lectures

colloquiums practical exam

seminars 20 oral exam




Course unit: MOLECULAR MEDICINE IN DRUG RESEARCH

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 111 semester

Course unit objective

Introducing students to the basic postulates of the application of molecular medicine in preclinical and clinical
research. Mastering molecular techniques and methods in the area of evaluating the mechanism of action of drugs,
and evaluating the safety and effectiveness of drugs, supplements, and herbal and dietary preparations.

Learning outcomes of course unit

Upon completion of the course, the student is expected to: apply molecular medicine methods in pharmacological
research; investigate the mechanism of action of a certain group or individual drug; investigate all molecular
parameters and biomarkers thought to mediate pharmacological response. At the end of the course, students will
master knowledge about techniques and approaches in drug mechanism testing, molecular methods in testing the
safety and efficacy of drugs, and how to effectively write, analyze, and present scientific results in the form of a
scientific paper in the field of molecular research.

Course unit contents

Theoretical classes

Basic aspects of the application of molecular medicine in preclinical and clinical research; Research in the field of
mechanism of action of cardiovascular drugs; Research in the area of the mechanism of action of anticoagulant
drugs; Research in the field of mechanism of action of biological drugs; Research in the field of the mechanism of
action of chemotherapeutic drugs; The role of oxidative stress in the pharmacodynamics of drugs; The role of the
antioxidant protection system in the pharmacodynamics of drugs; Investigation of synergism and antagonism of
cardiovascular drugs; Molecular research in the field of drug-drug, drug-disease and drug-supplement interactions;
Molecular methods of drug and supplement safety research on animal models; Molecular methods of researching
the pharmacodynamics of drugs and supplements on animal models; Modern molecular methods of
drug/supplement toxicity detection; Molecular medicine in clinical research: from idea to application; Molecular
medicine in clinical research with sensitive populations (children, pregnant women and the elderly): from idea to
application; Writing, analyzing and presenting scientific results in molecular research.

Study research work

Practical aspects of the application of molecular medicine in preclinical and clinical research; Practical aspects of
research in the area of the mechanism of action of cardiovascular drugs, anticoagulant drugs, biological drugs, and
chemotherapeutic drugs; Practical aspects of research on synergism and antagonism of cardiovascular drugs;
Practical aspects of molecular research in the field of drug-drug, drug-disease, and drug-supplement interactions;
Practical aspects of molecular methods of drug and supplement safety research on animal models; Practical aspects
of molecular methods of researching the pharmacodynamics of drugs and supplements on animal models; Practical
aspects of modern molecular methods of drug/supplement toxicity detection; Practical aspects of writing, analyzing
and presenting scientific results in molecular research.

Recommended literature

e Gupta SK. Basic Principles of Clinical Research and Methodology. New Delhi: Jaypee Brothers Medical
Publishers (P) Ltd.; 2007.

o Katzung BG. Basic and Clinical Pharmacology. New York: McGraw-Hill Publishing Co.; 2004.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 50

lectures

colloquiums practical exam

seminars 20 oral exam




Course unit: PHARMACOGENETICS

Course status: Elective

ECTS: 10

Prerequisites: Enrolled in 111 semester

Course unit objective

Acquainting students with modern knowledge about the physiological and biochemical effects of drugs at the
molecular level, the influence of genetic factors, more precisely the genetic variations of an individual, on the
metabolism, action, and side effects of drugs, as well as how to use information to adjust drug doses and avoid side
effects.

Learning outcomes of course unit

Upon completion of the course, the student is expected to understand how genetic polymorphisms of metabolic
enzymes and drug transporters and their receptors can be associated with increased adverse drug reactions and their
effectiveness. Also, students will understand how pharmacogenetic research is used to develop personalized therapy,
in order to achieve the best therapeutic effect with minimal risk of adverse reactions. Through this course, students
will be able to apply their knowledge in clinical practice and in the research of new drugs.

Course unit contents

Theoretical classes

Basic principles of molecular biology pharmacogenetics; Pharmacogenetics: genetic basis of variability in
therapeutic response to drugs; Analytical methods for identification of genetic variations and bioinformatics;
Pharmacogenetics of cytochrome P450; Pharmacogenetics of drug transporters; Application of pharmacogenetics in
biological therapy; Pharmacogenetics and personalized medicine; Pharmacogenetics in oncology; Pharmacogenetics
of cardiovascular drugs; Pharmacogenetics of oral anticoagulants; Antidiabetic pharmacogenetics;
Pharmacogenetics of antidepressants; Pharmacogenetics of antipsychotics; Pharmacogenetics of proton pump
inhibitors; Pharmacogenetic information in clinical guidelines: challenges in the clinical implementation of
pharmacogenetics;

Study research work

Introduction of students with the potential of pharmacogenetics and individualization of therapy and creation of own
research protocol with the assistance of teachers.

Recommended literature

e Turnpenny P, Ellard S, Cleaver R. Emery’s elements of medical genetics. Amsterdam: Elsevier Science; 2021.

e Firth HV, Hurst JA. Oxford Desk Reference: Clinical Genetics and Genomics (Oxford Desk Reference Series).
Oxford: Oxford University Press; 2017.

e Albert B. Molecular biology of the cell. New York: Garland Sciences; 2002.

e Hall P. Pharmacogenetics. New York: Taylor & Francis; 2006.

Number of active teaching | Lectures: 60 Study research work: 45
classes: 105

Teaching methods
Lectures and study research work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during | 30 written exam 50

lectures

colloquiums practical exam

seminars 20 oral exam




Course unit: DOCTORAL DISSERTATION - THEORETICAL BASICS

Course status: Mandatory

ECTS: 10

Prerequisites: Enrolled in IV semester

Course unit objective

Adoption of basic theoretical-methodological and scientific-expert knowledge and methods, as well as
familiarization with the latest information of research interest from relevant literature, i.e. journals from the SCI list,
necessary for solving specific problems defined within the subject of scientific research.

Learning outcomes of course unit

Adequate ability of students to connect material of relevant research importance through independent use of
literature and synthesis of theoretical knowledge and to creatively apply previous and newly acquired knowledge in
order to see the structure of the given problem, the possibility of system analysis, and then draw conclusions about
potential options for solving it.

Course unit contents
It is specifically defined for each student individually, in accordance with the set goals and needs of the realization
of the research work.

Recommended literature
e Relevant scientific and professional literature in the field of research work

Number of active teaching | Lectures: 0 Study research work: 150
classes: 150

Teaching methods
Consultations with the mentor/research team.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during written exam

lectures

colloquiums practical exam

seminars 30 oral exam 70




Course unit: DOCTORAL DISSERTATION - PROCESSING AND PUBLICATION OF RESULTS 1

Course status: Mandatory

ECTS: 10

Prerequisites: Enrolled in IV semester

Course unit objective

Application of the acquired theoretical, methodological and expert-applied knowledge and skills in solving
concretely defined problems within the field of research, as well as the acquisition of ability of students to perform
research activities in the field of studying relevant literature, planning the execution of research, formulating goals
and working research hypotheses, defining methodological aspects, realization of research and analysis of obtained
results, as well as scientifically based interpretation of the same, with the final synthesis of all relevant scientific
data for drawing adequate conclusions and publishing scientific works.

Learning outcomes of course unit

Adequate ability of students to independently assess existing knowledge and identify unknowns within the given
research topic, then to adequately study the research problem, its structure and complexity, and to draw concrete
conclusions through the implementation of all the necessary, further defined research steps, with the ultimate
realization of the publication of the results of their scientific research work carried out as part of the doctoral
dissertation.

Course unit contents
It is defined for each student individually and is formed in accordance with the needs, complexity and structure of
the research work of a specific doctoral dissertation.

Recommended literature
e Bowling A. Research methods in health. New York: McGraw-Hill; 20009.

Number of active teaching | Lectures: 0 Study research work: 150
classes: 150

Teaching methods

Consultations with the mentor/research team and, if necessary, with other teachers who deal with problematics
related to the topic of the work itself; experimental work, certain clinical and laboratory measurements, data
collection, surveys, other types of research procedures foreseen by specific research.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during written exam

lectures

colloquiums practical exam

seminars 30 oral exam 70




Course unit: DOCTORAL DISSERTATION - TOPIC APPLICATION

Course status: Mandatory

ECTS: 10

Prerequisites: Enrolled in IV semester

Course unit objective
Acquiring the relevant knowledge of students necessary for adequate planning and definition of all research steps, as
well as for the preparation and application of the doctoral dissertation topic.

Learning outcomes of course unit
The ability of the student to adequately plan and define all steps of research, as well as to prepare and submit the
topic of the doctoral dissertation.

Course unit contents

The student prepares and submits the application of the topic of the doctoral dissertation in accordance with the
Regulations on Doctoral Academic Studies of the Faculty of Medical Sciences of the University of Kragujevac and
the Regulations on Application, Preparation, and Defense of the Doctoral Dissertation, Doctoral Art Project of the
University of Kragujevac. One of the requirements for applying for a doctoral dissertation topic is a previously
prepared and defended doctoral dissertation project. The student and a potential mentor defend the doctoral
dissertation project before a committee formed by the Teaching-Scientific Council of the Faculty, an opponent and a
reviewer appointed by the Committee for Postgraduate Studies and Scientific Research on the proposal of the
competent head of the department and the Council for Doctoral Studies. The opponent and reviewer are obliged to
make a written review of the defended project of the doctoral dissertation, which they submit to the chairman of the
committee. The committee for the defense of the doctoral dissertation project evaluates the scientific basis,
methodological approach, theoretical basis, hypotheses, design, and strength of the study, the scope and
understanding of the literature, as well as the answers to the questions.

The application of the topic of the doctoral dissertation that the student submits contains the following: the working
title of the topic of the doctoral dissertation, the narrower scientific area of the doctoral dissertation, the subject and
objective of the work, the fundamental hypotheses from which it is based, the methods that will be applied in the
research, the dissertation plan with an explanation and a list of references, a statement that he has not registered the
attached topic at another higher education institution in the country or abroad, the name of the teacher he proposes
as a mentor, with his references, and the written consent of the teacher he proposes as a mentor to accept mentoring.
Along with the application of the topic of the doctoral dissertation, the student submits: a biography, a list of
published scientific and professional articles from the scientific field from which the topic of the doctoral
dissertation was submitted, i.e., certificates of acceptance of scientific and professional articles, as well as copies of
the articles. Along with the application, the student also submits proof of having passed exams and obtained ECTS
in doctoral academic studies, as well as other proof of fulfillment of the requirements for application defined by the
relevant regulations of the Faculty of Medical Sciences, i.e., the University of Kragujevac.

Recommended literature
e Bowling A. Research methods in health. New York: McGraw-Hill; 2009.
o Relevant scientific and professional literature in the area of research.

Number of active teaching | Lectures: 0 Other classes: 150
classes: 0

Teaching methods
Consultations with the mentor.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during written exam

lectures

colloquiums practical exam

seminars 30 oral exam 70




Course unit: DOCTORAL DISSERTATION - PROCESSING AND PUBLICATION OF RESULTS 2

Course status: Mandatory

ECTS: 30

Prerequisites: Enrolled in V semester

Course unit objective

Application of the acquired theoretical, methodological and expert-applied knowledge and skills in solving
concretely defined problems within the field of research, as well as the acquisition of students' ability to perform
research activities in the field of studying relevant literature, planning the execution of research, formulating goals
and working research hypotheses, defining methodological aspects, realization of research and analysis of obtained
results, as well as scientifically based interpretation of the same, with the final synthesis of all relevant scientific
data for drawing adequate conclusions and publishing scientific works.

Learning outcomes of course unit

Adequate ability of students to independently assess existing knowledge and identify unknowns within the given
research topic, then to adequately study the research problem, its structure and complexity and to draw concrete
conclusions through the implementation of all necessary, further defined research steps, with the ultimate realization
of publishing the results of their scientific research work carried out as part of the doctoral dissertation.

Course unit contents
It is defined for each student individually and is formed in accordance with the needs, complexity and structure of
the research work of a specific doctoral dissertation.

Recommended literature
e Bowling A. Research methods in health. New York: McGraw-Hill; 2009.
e Relevant scientific and professional literature in the field of research work.

Number of active teaching | Lectures: 0 Study research work: 450
classes: 450

Teaching methods

Consultations with the mentor/research team and, if necessary, with other teachers who can manage with issues
related to the topic of the work itself; experimental work, certain clinical and laboratory measurements, data
collection, surveys, other types of research procedures foreseen by specific research.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during written exam

lectures

colloquiums practical exam

seminars 30 oral exam 70




Course unit: DOCTORAL DISSERTATION - PREPARATION

Course status: Mandatory

ECTS: 20

Prerequisites: Enrolled in VI semester

Course unit objective

Application of scientific and professional methods in the field of doctoral dissertation preparation and acquisition of
knowledge, skills and experience on the method, structure, form and all other aspects of doctoral dissertation writing
after completed research and joint activities performed as part of doctoral thesis preparation.

Learning outcomes of course unit

Ability of students for independent scientific research work and application of knowledge and skills in the field of
monitoring and understanding modern achievements; independent solving of theoretical and practical problems;
defining scientific terms; research goals and hypotheses; solving problems using adequate scientific methods;
performing experimental, clinical and other relevant forms of research; presentation and discussion of research
results; respectively comprehensive writing of all domains of doctoral dissertation preparation.

Course unit contents

Student, in agreement with mentor, prepares a doctoral dissertation in written form. The final version of the doctoral
dissertation contains the following: Title page in the language in which the thesis was written; Title page in English;
The identification page of the doctoral dissertation in the language in which the thesis was written;
Acknowledgments (optional); A page with an abstract and keywords in the Serbian language (respectively in the
language in which the paper was written); A page with the abstract and keywords in English (respectively in Serbian
if the paper is written in English); The content; Introduction; The aim of the work; Material and methods; Results;
Discussion; Conclusion and Literature in the language in which the work was written. In addition to the
aforementioned elements, the doctoral dissertation also contains key documentation in Serbian and English;
Appendices (optional); Biography of the author; Statement of authorship; Declaration on the identity of the printed
and electronic versions of the doctoral thesis and the Declaration on usage in the language in which the thesis was
written. The provisions of the Rulebook on the Application, Preparation and Defense of a Doctoral Dissertation,
Doctoral Art Project of the University of Kragujevac are applied to the process of preparationof a doctoral
dissertation in doctoral studies.

Recommended literature
o Bowling A. Research methods in health. New York: McGraw-Hill; 2009.

Number of active teaching | Lectures: 0 Study research work: 300
classes: 300

Teaching methods
Consultations with the mentor.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during written exam

lectures

colloquiums practical exam

seminars 30 oral exam 70




Course unit: DOCTORAL DISSERTATION - TECHNICAL PROCESSING AND DEFENSE

Course status: Mandatory

ECTS: 10

Prerequisites: Enrolled in VI semester

Course unit objective

Acquiring students' knowledge and skills on technical processing and preparation of an appropriate model of the
presentation of the entire scientific research work in the form of a doctoral dissertation, as well as the preparation of
students for the presentation, answers to remarks and questions related to the topic of the doctoral dissertation as
part of its public defense.

Learning outcomes of course unit

The ability of students to develop creative abilities, technical processing and preparation of an appropriate model of
presentation of the entire scientific-research work in the form of a doctoral dissertation, as well as for an adequate
final presentation, answers to remarks and questions related to the topic of the doctoral dissertation as part of its
public defense. Defended doctoral dissertation, as a result of the student's independent scientific research work,
which represents a symbiosis of theoretical knowledge and practical work and the acquisition of the ability for
scientifically based interpretation and presentation of the obtained results.

Course unit contents

Student, in agreement with mentor, prepares a doctoral dissertation in written form. The final version of the doctoral
dissertation contains the following: Title page in the language in which the thesis was written; Title page in English;
The identification page of the doctoral dissertation in the language in which the thesis was written;
Acknowledgments (optional); A page with an abstract and keywords in the Serbian language (respectively in the
language in which the paper was written); A page with the abstract and keywords in English (respectively in Serbian
if the paper is written in English); The content; Introduction; The aim of the work; Material and methods; Results;
Discussion; Conclusion and Literature in the language in which the work was written. In addition to the
aforementioned elements, the doctoral dissertation also contains key documentation in Serbian and English;
Appendices (optional); Biography of the author; Statement of authorship; Declaration on the identity of the printed
and electronic versions of the doctoral thesis and the Declaration on usage in the language in which the thesis was
written. The provisions of the Rulebook on the Application, Preparation and Defense of a Doctoral Dissertation,
Doctoral Art Project of the University of Kragujevac are applied to the process of preparationof a doctoral
dissertation in doctoral studies.

Recommended literature
e  Bowling A. Research methods in health. New York: McGraw-Hill; 2009.

Number of active teaching | Lectures: 0 Study research work: 150
classes: 150

Teaching methods
Consultations with a mentor.

Examination methods (maximum 100 points)

Exam prerequisites No. of points Final exam No. of points
student’s activity during written exam

lectures

colloquiums practical exam

seminars oral exam




