g

] YHUBEP3UTET Y KPAT'YJEBIY @
——— OAKYJITET MEJJUIIMHCKUX HAYKA @
\.ﬁ_‘___‘//

Cryaujcku nporpam

NuTerpucane akajgemMcke cryauje papmanmje
(Ha CPIICKOM M HA CHIJIECKOM Je3HKY)

Jyna 2024. ronune



YHUBEP3UTET Y KPAT'YJEBIY
GAKYJITET MEJUINUHCKUX HAYKA

Pacniopen npeaMeTa no ceMeCcTpHMAa M FOAMHAMA CTYAHjCKOT MporpamMa

IIPBA 'OJJMHA
AKTHBHA HaCTaBa Ocraan
P.op. | HIngpa Ha3us npeamera C o B CHP | IOH| wacosm ECIIB
1. PHIO1 | Onmira u Heoprancka xemuja 1 4 2 0 0 0 8
2. PHIO2 | ®apmaueyrcka GHosOrHja ca TeHETHKOM 1 3 2 0 0 0 7
3. PHIO4 | OcroBu Mopgosoruje yoeka 1 3 2 0 0 0 7
4. PHIO9 | Bemrrune koMyHHKaIHMje ¥ €THKA 1 1 2 0 0 0 4
5. PHI10 | ®usnuko BacnuTame 1 1 0 0 0 3 2
YKyInHO yacoBa 0 BHy HacTaBe y OJIOKY 12 8 0 0 3
VYxynHo yacoBa aktuBHe Hactase u ECIIB y 61oky 20 28
YKynHO YyacoBa HacTaBe y OJIOKY 23
6. PHIO5 | Ananutuuka xemuja 2 4 2 0 0 0 8
7. PHI03 | Oprancka xemuja 1 2 3 2 0 0 0 7
8. PHIO7 | OcuoBu dusuonoruje yoseka 2 4 2 0 0 0 8
9. PHIO8 | VBox y dapmaiieyTcKy TEXHOIOTH]Y 2 2 2 0 0 0 5
10. PHIIB1 | Mi360pHu 6ok 1 (6upa ce 4 kpeauTa) 2 2 1 0 0 0 4
PHI22 | Enrsecku je3uk y GpapMaleyTcKoj Ipakcu 2 2 1 0 0 0 4
PHI21 |VYBoxy dbapManeyTcKy mpakcy 2 2 1 0 0 0 4
YKymHO YacoBa 1o BHIy HAcCTaBe y OIOKY 15 9 0 0 0
VYkymHo yacopa aktuBHe Hactase u ECIIB y 61oky 24 32
YKynHO yacoBa HacTaBe y OJIOKY 24
YKYIHO YacoBa [0 BUJly HACTaBe Y TOAMHU 27 I 17 I 0 I 0 3
YxynHo yacosa aktuBHe Hactase M ECIID y romunan 44 60
YKynHO YacoBa HACTaBe y T'OJMHH 47
APYTATOAUHA
AKTHBHA HACTaBa Ocraian
P.op. | Ingpa Hasus npeamera C o B CHP | JOH | uacosu ECIIB
11. PHI11 | OcxoBu Groxemuje 3 3 2 0 0 0 7
12. PHI19 | dapmareyTcka 6oTaHHKa 3 2 2 0 0 0 5
13. PHI13 | OchoBu marosiomke pu3HoIOrHje YoBEKa 3 2 2 0 0 0 5
14. PHIO6 Oprancka xemuja 2 3 3 2 0 0 0 6
15. PHI15 | Mmynomnoruja 3 2 2 0 0 0 5
YKymHO yacoBa 1o BHIy HacTaBe y OJIOKY 12 10 0 0 0
VYkymHo yacoa aktuBHe Hactase u ECIIB y 61oky 22 28
YKynHO yacoBa HacTaBe y OJIOKY 22
16. PHI16 | dapmaneyTcka xemuja 1 4 3 3 0 0 0 6
17. PHI14 | Menuuuncka xemuja 4 3 2 0 0 0 7
18. PHI17 | ®apmakosoruja 1 4 2 2 0 0 0 6
19. PHI12 | MucTpymenTanue metoje 4 2 2 0 0 0 5
20. PHIIB2 | W360pHu 6ok 2 (Gupa ce 8 kpeuTa) 4 4 2 0 0 0 8
PHI20 |®apmaneyrcka pusnuka xemuja 4 2 1 0 0 0 4
PHI23 |HcrpaxuBame y apMalieyTcCKuM HayKkama 4 2 1 0 0 0 4
PHI36 |®apmarneyTcka XeMuja XETEPOIMKINYHUX |€HILEHA 4 2 1 0 0 0 4
PHI25 |Meanumnncka onoxemuja 4 2 1 0 0 0 4
YKyInHO yacoBa 0 BHIy HacTaBe y OJIOKY 14 11 0 0 0
VYxynHo yacoBa aktuBHe HactaBe U ECIIB y 610ky 25 32
YkynHO yacoBa HacTaBe y OIOKy 25
YKyIHO 9acoBa 0 BHy HACTABE y TOAMHH 26 | 21 | 0 | 0 0
YkynHo yacoBa aktuHe HactaBe 1 ECIIB y ronunu 47 60
YKyIHO YacoBa HAacTaBe y TOJUHH 47




TPERA TOJUHA

AKTHBHA HACTaBa Ocraau
P.op. | [udpa Hasus npeamera C I B CHP | IOH| uacosm ECIIB
21. PHI26 | dapmakorrosuja 5 3 3 0 0 0 7
22. PHI27 | ®apmaneyrcka xemuja 2 5 3 3 0 0 0 7
23. PHI28 | Mukpob6uonoruja 3a papmaneyte 5 2 2 0 0 0 5
24. PHI18 | ®apmaneyrcka TexHomorrja 1 5 3 2 0 0 0 6
25. PHI30 | ®apmakornoruja 2 5 3 2 0 0 0 6
VYKyIHO YacoBa 10 BHIy HACTaBe y OJIOKY 14 12 0 0 0
YkynHo yacoBa aktuBHe HactaBe v ECIIB y 610ky 26 31
YxynHO yacoBa HacTaBe y OIOKy 26
26. PHI31 | Toxcukomoruja 6 2 1 0 1 0 4
21. PHI32 | ®utorepanuja 6 2 1 0 1 0 4
28. PHI33 | 3naBame nexoBa y npakcu 6 2 1 0 1 0 4
29. PHI29 | ®apmaneyrcka TexHonoruja 2 6 3 2 0 0 0 5
30. PHI34 | Hyrpuuuja 6 2 2 0 0 0 4
31. PHIIB3 | M360puu 610k 3 (6upa ce 8 xpeauta) 6 4 2 0 0 0 8
PHI35 |Orkpuhe, mu3ain u pa3Boj JiekoBa 6 2 1 0 0 0 4
PHI24 |buoundopmaruka v hapmaneyTcKiuM HayKama 6 2 1 0 0 0 4
PHI37 | ®uroxemuia 6 2 1 0 0 0 4
PHI38 |Pammodapmanuia 6 2 1 0 0 0 4
PHI39 |Caspemenu bapmarieyTcku o06auIM 6 2 1 0 0 0 4
PHI67 |Tokcukouomka XxeMuia 6 2 1 0 0 0 4
VYKyIHO YacoBa 10 BH/y HACTaBe y OJIOKY 15 9 0 3 0
YkynHo yacoBa aktuBHe HactaBe u ECIIB y 61oky 27 29
YKyIHO yacoBa HacTaBe y OJIOKY 27
VYKyImHO YacoBa 1o BHy HACTaBE y TOAMHH 29 | 21 | 0 | 3 0
VYxynHo yacoBa aktuBHe Hactase u ECIIB y rogunu 53 60
YKyITHO YacoBa HacTaBe y TOJJMHU 53
YETBPTA I'OJUHA
AKTHBHA HACTaBa Ocraan
P.op. | ludpa Ha3us npeamera C I B CUP | JIOH| uacopn ECIIB
32. PHI41 | ®apmakorepanuja 7 2 2 0 0 0 6
33. PHI42 | ®apmareytcka GuoTexHomoruja 7 2 2 0 0 0 6
34, PHI43 | Bpomarosoruja 7 2 2 0 0 0 6
35. PHI44 | Buogapmarmja 7 3 2 0 0 0 7
36. PHI45 | Kosmetonoruja 7 3 2 0 0 0 6
VYKyIHO YacoBa 10 BH/y HACTaBe y OJIOKY 12 10 0 0 0
VYkynHo yacoBa aktuBHe HactaBe U ECIIB y 61oky 22 31
VYxynHO yacoBa HacTaBe y OJIOKy 22
37. PHI46 | CommjasHa hapmanuja u 3aKOHOZABCTBO 8 2 1 0 0 0 4
38. PHI47 | Knuandka dapmanmja 1 8 2 2 0 0 0 6
39. PHI48 | buoorku JiekoBH 8 2 1 0 1 0 5
40. PHI49 | ®apmakokuneTnka 8 2 2 0 1 0 6
41. PHIIB4 | M360pnm 6ok 4 (6upa ce 8 kpesnra) 8 4 2 0 0 0 8
PHI50 KonTpona 3apaBcTBeHe 0€30€THOCTH XpaHe U JIUjeTETCKUX 8 2 1 0 0 0 4
pou3BoIa
PHI51 |Cmoprcka dhapmarmja 8 2 1 0 0 0 4
PHI52 | Tepanwuja nHpEKTUBHUX OOJIECTH 8 2 1 0 0 0 4
PHI53 | TpaguuuoHanHa ¥ KOMIZIEMEHTapHA MEIUIMHA 8 2 1 0 0 0 4
PHI54 |3aBucHOCT 071 I€KOBA M 370yNOTpeba IeKOBa 8 2 1 0 0 0 4
PHI55 |MmyHuzanuja u BakIMHAIMja 8 2 1 0 0 0 4
VYKyIHO 9acoBa 10 BH/y HACTaBE Yy OJIOKY 12 8 0 2 0
YkynHo yacosa aktuBHe HactaBe u ECIIB y 6ioky 22 29
VYKynHO yacoBa HacTaBe y OJI0Ky 22
YKynHO YacoBa 10 BH/y HACTaBE Y TOJUHU 24 | 18 | 0 2 0
YxynHo yacosa aktuBHe Hactase H ECIIb y roaunu 44 60
'YKyIHO 4acoBa HaCTaBE y TOJUHU 44




HNETA T'OJIUHA

AKTHBHA HACTaBa Ocraan
P.op. | ugpa Hasus npeamera C I B cip TOH | uacosn ECIIB
42. PHI56 | Kinnnnuka dapmanmja 2 9 2 2 0 0 0 4
43. PHI57 | Ungyctpujcka dapmanuja 9 3 2 0 0 0 5
44. PHI58 | ®apmakoenuaemuonoruja 9 2 1 0 0 0 4
45, PHI59 | ®apmakoBurmianna 9 2 1 0 0 0 4
46. PHI60 | AnanuTHKa JieKoBa 9 3 2 0 0 0 5
47. PHI61 | Ctpyuna mpakca 1 9 0 0 0 0 10 4
YKyIHO YacoBa 0 BHIy HacTaBe y OJIOKY 12 8 0 0 10
VYxynHo gacoBa aktuBHe Hactase u ECIIb y 61oxy 20 26
YkynHo yacoBa HacTaBe y OIOKy 30
48. PHI62 | MuTepnpodecronanno oO6pa3zoBame 10 0 2 0 0 0 2
49. PHI63 | Cratuctuka y papmaimju 10 2 2 0 0 0 4
50. PHI64 | Ctpyuna npakca 2 10 0 0 0 0 10 4
51. PHIIB5 | M360pau 610k 5 (6upa ce 8 xpeauta) 10 4 2 0 0 0 8
PHI65 Panunonanna u 6e30eaHa ynorpeba OHJBHUX IMpenaparta 10 2 1 0 0 0 4
PHI66 | /IujeTeTcKu CyIUIEMEHTH 10 2 1 0 0 0 4
PHI40 |Exorokcukosoruja 10 2 1 0 0 0 4
PHI68 Bonnunuka dapManeyTcka npakca 10 2 1 0 0 0 4
52. PHI69 |3aBpuinu pag — uctpaxxuBame 10 0 0 16 0 0 6
53. PHI70 |3aBpuiau pan — u3pazia u og0paHa 10 0 0 0 0 6 10
YKynHO yacoBa 10 BHJy HacTaBe y OJIOKY 6 6 16 0 16
YkynHo yacoBa aktuBHe HactaBe U ECIIB y 610Ky 28 34
YKyInHO yacoBa HacTaBe y OJIOKy 44
VYKyIHO 4acoBa 10 BHIy HACTaBE Y TOTHHH 18 | 14 I 16 0 26
YkynHo gacoBa aktuHe Hactase H ECIIB y roxuaun 48 60
YKyITHO YyacoBa HaCTaBe y T'OJUHU 74




UNIVERSITY OF KRAGUJEVAC
FACULTY OF MEDICAL SCIENCES

Schedule of courses by semesters/years of study programme

FIRST YEAR
No Cé)ou dr;e Course title Sem. f lasses gf actlvseRts\a;chmogA C g;?:el; ECTS
1. PHIO1 | General and inorganic chemistry 1 4 2 0 0 0 8
2. PHIO02 | Pharmaceutical biology with genetics 1 3 2 0 0 0 7
3. PHI04 | Fundamentals of human morphology 1 3 2 0 0 0 7
4, PHIO9 | Communication skills and ethics 1 1 2 0 0 0 4
5. PHI10 | Physical education 1 1 0 0 0 3 2
Total classes by type of teaching in the block 12 8 0 0 3
Total classes of active teaching and ECTS credits in the block 20 28
Total teaching classes in the block 23
6. PHI05 | Analytical chemistry 2 4 2 0 0 0 8
7. PHIO6 | Organic chemistry 1 2 3 2 0 0 0 7
8. PHIO7 | Fundamentals of human physiology 2 4 2 0 0 0 8
9. PHI08 | Introduction to pharmaceutical technology 2 2 2 0 0 0 5
10. PHIIB1 | Elective block 1 (4 credits are chosen) 2 2 1 0 0 0 4
PHI22 | English language in pharmaceutical practice 2 2 1 0 0 0 4
PHI21 |Introduction to pharmaceutical practice 2 2 1 0 0 0 4
Total classes by type of teaching in the block 15 9 0 0 0
Total classes of active teaching and ECTS credits in the block 24 32
Total teaching classes in the block 24
Total classes by type of teaching in the year 27 | 17 | 0 0 3
Total classes of active teaching and ECTS credits in the year 44 60
Total teaching classes per year 47
SECOND YEAR
No C:oudrse Course title Sem. LC lasses OFT actl\ge;\e;\e;chmogA C g;::}eg ECTS
11. PHI11 | Fundamentals of biochemistry 3 3 2 0 0 0 7
12. PHI19 | Pharmaceutical botany 3 2 2 0 0 0 5
13. PHI13 | Fundamentals of human pathophysiology 3 2 2 0 0 0 5
14. PHIO6 | Organic chemistry 2 3 3 2 0 0 0 6
15. PHI15 | Immunology 3 2 2 0 0 0 5
Total classes by type of teaching in the block 12 10 0 0 0
Total classes of active teaching and ECTS credits in the block 22 28
Total teaching classes in the block 22
16. PHI16 | Pharmaceutical chemistry 1 4 3 3 0 0 0 6
17. PHI14 | Medicinal chemistry 4 3 2 0 0 0 7
18. PHI17 | Pharmacology 1 4 2 2 0 0 0 6
19. PHI12 | Methods of instrumental analysis 4 2 2 0 0 0 5
20. PHIIB2 | Elective block 2 (8 credits are chosen) 4 4 2 0 0 0 8
PHI20 [Pharmaceutical physical chemistry 4 2 1 0 0 0 4
PHI23 |Research in pharmaceutical science 4 2 1 0 0 0 4
PHI36 |Pharmaceutical chemistry of heterocyclic compounds 4 2 1 0 0 0 4
PHI25 |Medical biochemistry 4 2 1 0 0 0 4
Total classes by type of teaching in the block 14 11 0 0 0
Total classes of active teaching and ECTS credits in the block 25 32
Total teaching classes in the block 25
Total classes by type of teaching in the year 26 21 | 0 0 0
Total classes of active teaching and ECTS credits in the year 47 60
Total teaching classes per year 47




THIRD YEAR

Course

Classes of active teaching

Other

No fer i Course title Sem. L P SRW | OAC | classes ECTS
21 PHI26 | Pharmacognosy 5 3 3 0 0 0 7
22. PHI27 | Pharmaceutical chemistry 2 5 3 3 0 0 0 7
23. PHI28 | Microbiology for pharmacists 5 2 2 0 0 0 5
24, PHI18 | Pharmaceutical technology 1 5 3 2 0 0 0 6
25. PHI30 | Pharmacology 2 5 3 2 0 0 0 6

Total classes by type of teaching in the block 14 12 0 0 0
Total classes of active teaching and ECTS credits in the block 26 31
Total teaching classes in the block 26
26. PHI31 | Toxicology 6 2 1 0 1 0 4
217. PHI32 | Phytotherapy 6 2 1 0 1 0 4
28. PHI33 | Dispensing drugs in practice 6 2 1 0 1 0 4
29. PHI29 | Pharmaceutical technology 2 6 3 2 0 0 0 5
30. PHI34 | Nutrition 6 2 2 0 0 0 4
31. PHIIB3 | Elective block 3 (8 credits are chosen) 6 4 2 0 0 0 8
PHI35 | Drug discovery, desian and development 6 2 1 0 0 0 4
PHI24 |Bioinformatics in pharmaceutical sciences 6 2 1 0 0 0 4
PHI37 |Phytochemistry 6 2 1 0 0 0 4
PHI38 |Radiopharmacy 6 2 1 0 0 0 4
PHI39 |Advanced pharmaceutical formulations 6 2 1 0 0 0 4
PHI67 | Toxicological chemistry 6 2 1 0 0 0 4
Total classes by type of teaching in the block 15 9 0 3 0
Total classes of active teaching and ECTS credits in the block 27 29
Total teaching classes in the block 27
Total classes by type of teaching in the year 29 [ 21 ] o 3 0
Total classes of active teaching and ECTS credits in the year 53 60
Total teaching classes per year 53
FOURTH YEAR

No Cé)oudrese Course title Sem. I_Classes Sf actlvg ;e\:/a\llchlrgAC g;?:ers ECTS
32. PHI41 | Pharmacotherapy 7 2 2 0 0 0 6
33. PHI42 | Pharmaceutical biotechnology 7 2 2 0 0 0 6
34. PHI43 | Bromatology 7 2 2 0 0 0 6
35. PHI44 | Biopharmacy 7 3 2 0 0 0 7
36. PHI45 | Cosmetology 7 3 2 0 0 0 6

Total classes by type of teaching in the block 12 10 0 0 0
Total classes of active teaching and ECTS credits in the block 22 31
Total teaching classes in the block 22
37. PHI46 | Social pharmacy and legislation 8 2 1 0 0 0 4
38. PHI47 | Clinical pharmacy 1 8 2 2 0 0 0 6
39. PHI48 | Biological drugs 8 2 1 0 1 0 5
40. PHI49 | Pharmacokinetics 8 2 2 0 1 0 6
41. PHIIB4 | Elective block 4 (8 credits are chosen) 8 4 2 0 0 0 8
PHI50 |Health safety control of food and dietary products 8 2 1 0 0 0 4
PHI51 |Sports pharmacy 8 2 1 0 0 0 4
PHI52 | Therapy of infectious diseases 8 2 1 0 0 0 4
PHI53 |Traditional and complementary medicine 8 2 1 0 0 0 4
PHI54 | Medication addiction and abuse 8 2 1 0 0 0 4
PHI55 | Immunization and vaccination 8 2 1 0 0 0 4
Total classes by type of teaching in the block 12 8 0 2 0
Total classes of active teaching and ECTS credits in the block 22 29
Total teaching classes in the block 22
Total classes by type of teaching in the year 24 I 18 | 0 2 0
Total classes of active teaching and ECTS credits in the year 44 60
Total teaching classes per year 44




FIFTH YEAR

No Cé)oudr:e Course title Sem. f lasses OII aCtIVSe;,?ICh"g AC g;?gs ECTS
42, PHI56 | Clinical pharmacy 2 9 2 2 0 0 0 4
43. PHI57 | Industrial pharmacy 9 3 2 0 0 0 5
44. PHI58 | Pharmacoepidemiology 9 2 1 0 0 0 4
45. PHI59 | Pharmacovigilance 9 2 1 0 0 0 4
46. PHI60 | Drug analytics 9 3 2 0 0 0 5
47. PHI61 | Professional practice 1 9 0 0 0 0 10 4

Total classes by type of teaching in the block 12 8 0 0 10
Total classes of active teaching and ECTS credits in the block 20 26
Total teaching classes in the block 30

48. PHI62 | Interprofessional education 10 0 2 0 0 0 2
49, PHI63 | Statistics in pharmacy 10 2 2 0 0 0 4
50. PHI64 | Professional practice 2 10 0 0 0 0 10 4
51. PHIIB5 | Elective block 5 (8 credits are chosen) 10 4 2 0 0 0 8
PHI65 Rational and safe use of herbal products 10 2 1 0 0 0 4

PHI66 Dietary supplements 10 2 1 0 0 0 4

PHI40  |Ecotoxicology 10 2 1 0 0 0 4

PHI68  |Pharmaceutical hospital practice 10 2 1 0 0 0 4

52. PHI69 |Final work - research 10 0 0 16 0 0 6

53. PHI70 |Final work - design and defense 10 0 0 0 0 6 10
Total classes by type of teaching in the block 6 6 16 0 16
Total classes of active teaching and ECTS credits in the block 28 34
Total teaching classes in the block 44
Total classes by type of teaching in the year 18 I 14 | 16 I 0 26
Total classes of active teaching and ECTS credits in the year 48 60
Total teaching classes per year 74

Sem — Semester; L — Lectures; P — Practice; SRW — Study research work; OAC — Other active classes




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: Omira u HCOpPIraHCKa XeMI/Ija

Craryc npeamera: O0aBe3HH

bpoj ECIIB: 8

YcaoB: Ynoucas | cemecrap

Iwe npeamera

Cruname OCHOBHHX 3Hama M BELITHHA O aTOMCKO] M MOJIEKYJIapHOj CTPYKTYPH M XEMH]CKUM IIPOMEHaMa, XeMH]CKUM
Be3aMa, OIIITHM CBOjCTBMMA PacTBOpa, ONIITUM KapaKTEpUCTHKaMa peaKlyja U TJIaBHUM IapaMeTpuMa KOju YTHUY Ha
0Ba CBOjCTBA, €JIEMEHTUMA TEPMOJIMHAMHKE M KHHETHKE, Ka0 U Pa3yMeBambe XeMHje elleMeHaTa U HBUXOBUX jeHbCHha
3aje/IHO ca 3aKOHUMa XEMH]E.

Hcxon mpeamera

HaxkoH cnymama 1 nonarama npeaMeTa, CTyAeHTH he mo3HaBaTH M pasyMeTH OCHOBHE ITOjMOBE M3 00JIAcTH ONIITE U
HeopraHcke xemuje. CtyneHT he OMTH OCTIOCOOJbEH [1a pelmraBa XeMHjCKe IpoOiieMe, CIPOBOAM CHHTE3Y XEMH)CKUX
mpemnapara, 1a IpuMembyje CBE XeMHjCKe METO/Ie O/[Bajarba W aHAIN3E Y30paka, IPeABUIN U aHATH3MPa TOK XEMHjCKUX
peaxmmja, pemraBa CBe BpPCTE INpOpadyHa y XEMHjCKOj (TaleHCKoj) jmabopaTopwju, IUIAaHWpa M OpraHmsyje pamg y
XEMHjCKOj TabopaTOpHjH U IPIMEHH CTeUCHA 3Hama 3a CTyAdje papMalnyje Ha BUIIAM TOANHAMA.

Canp:kaj npenmera

Teopujcka nacmasa

Marepuja u enepruja. OCHOBHM XEMHJCKH NOJMOBH M OCHOBHHM XEMHUjCKH 3aKOHH. [lepHOIHHM CHUCTEM elieMeHarta.
CrpykTypa aroma. XeMHjCKEe Be3¢ M TCOpHje XeMHjckux Be3a. Mehymonekyncke unHTepaknuje. Ctambe Matepuje U
arperatHa CTarma. 3aKOHH MOHAIIAFha HICATHOT raca. THUIIOBH M €HepreTcke MPOMEHe XeMHUjCKuX peakuuja. OKCHIo-
penykuuoHe jenHadnHe. OCHOBHH TEPMOXEMHjCKH 3aKOHH. OCHOBHHM THIOBH U OCOOMHE HEOPraHCKUX [EAMbCHA.
KoopauHaiyoHa jenumema U BUXOB 3HAa4a] 33 KUBH CBET. JlMCIEp3HHM cUCTeMU. PacTBOpH, KBAHTUTATHUBHU CACTaB,
KOJIMraTuBHe ocobune u PH BpeaHoCT pacTBopa. XeMujcka KMHETHKa W paBHOTExka. OCOOMHE eNeKTPOJINTA, HUXOBU
pactBopH U ynora y opranuzmy. Kucenune u 6a3e. JoHcku mpousBoa Bone. [lydepu, mHUxoBa yiora y OpranuzmMy u
n3padyHaBatbe pH BpemHocTu. PaBHOTE)Xke y xeTeporeHnM cucTeMuma. KOHCTaHTa MpPOM3BOJA PACTBOPJHHBOCTH.
Xuponnsa u XUIPOIUTHYKE peakije y opranuzmy. CHCTEMaTCKO NpOyUYaBame eJIEMEHTA MIaBHUX TPyIMa U MOArpymna
MEPUITHOT CHCTEMa M IbUXOBUX jellibeba. bruoenementu. buonmuranau. MeranoeH3umu.

Ipaxmuuna nacmasa

Yno3HaBame ca jaboparopujoM, mocyhem, onpeMmom u 1adbopatopujckuM TexHukama. OapeljuBame pelaTHBHE aTOMCKE
Mace marHesujyma. Crame marepuje U arperatha crama. OapeljuBame cranmapane monapse 3anpemute CO;. [TokazHu
eKCIIEPUMEHTH Pa3JIMuUTHX THUIIOBA XEMHUjCKHX peakuuja. OCHOBHH THUIIOBM M OCOOMHE HEOPraHCKUX jelUHbCHba.
Hobujame kucenuHa, 0a3a u conu. llpunpemarme pactBopa oapeljeHux kouneHrpamnuja. Judysuja, ocmoza u
npurnpeMame (U3MOJIOMIKOT PAacTBOpa. PacTBOpHM €lEKTPOJMTAa U IHHXOBE pPaBHOTEke. [IPOBOJIBHBOCT PAaCcCTBOPA.
Peakuuje xucenuHa u 0aza ¥ HHXOB 3Hauaj. Mepeme U u3padyHaBame PH BpeqHOCTH pacTBOpa M (PHU3HMOIOIMIKHX
teuHocTu. [lpunpemame mnydepa u uspauyHaBatbe pH BpeaHocTH. PacTBOPJEMBOCT M HPOM3BOJ PaCTBOPJEUBOCTH.
Peakuuje BomeHux pactBopa conu. Conu y opraHu3my u 3Haudaj xujaposinse. OCOOMHE HEOPraHCKUX jeIUIbCIbA.
Peaknuje eneMeHTa rfaBHUX rpymia v MOArpyna NePHIHOT CUCTEMA U bUXOB 3HA4a] Yy )KUBOM CBETY. BHOJIOIIKY 3HAYA]
eJIEMEHTa TIpella3HUX eJieMeHaTa.

JlutepaTtypa

o Trifunovi¢ S, Sabo T, Todorovi¢ Z. Opsta hemija. Beograd: Hemijski fakultet; 2014.

o Jeli¢ R. Neorganska hemija: za studente farmacije. 2. izd. Kragujevac: Fakultet medicinskih nauka; 2022.

o Jeli¢ R. Praktikum iz opste i neorganske hemije: za studente farmacije. 2. izd. Kragujevac: Fakultet medicinskih
nauka; 2022.

Bpoj yacoBa akTuBHe Hactase: 90 I Teopujcka HacTraBa: 60 I IIpakTuyna Hacrapa: 30

MeTtoae usBolem-a HacTaBe
[IpenaBama, BexOe, pall y MaJiM rpynama.

OueHa 3Hama (MakcuMaJnu 6poj noena 100)

IpeaucnutHe 06aBe3e 1noeHa 3aBpIIHM HCITUT 1oeHA
AKTHBHOCT y TOKY IpeAaBamba MMUCMEHHU MCITUT 50
MIPaKTUYHA HACTaBa 20 MIPAKTUYHU UCTIUT

KOJIOKBHjYMH 30 YCMEHH MCTIUT

CEMHHAPH




Cryamnjcku nmporpam: Murerpucane akagemcke cryadje gapmarmje

Ha3zus npeamera: @apmaneyrcka OMOJIOTH]ja ca TEHETHKOM

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 7

Yciuos: Ynucas I cemecrap

Iwe npeamera
Cruname 3Hamba 0 0CHOBHOj rpahu u pyHkuunju henuja, OMIBHUX TKHBA M OpraHa, Kao M pa3yMeBame (YyHKIHOHUCAHbA
xyMaHe hernrje Ha MOJIEKYJIapHOM HHBOY, TOCEOHO HEHOT TeHETHYKOI MaTepujaia.

Hcxon mpeamera

[To3naBame cnexehux nomeHa: crpykrypa hemuje, pasnike u3Mel)y IpOKapHOTCKUX W €yKapHOTCKUX henuja u u3Mely
OMJPHHMX W XMBOTHI,CKMX henmja; Mopdororuja u ynora heamjckux opraHena; TpaHCIOPT Marepuje Kpo3 hemujcky
MeMmOpaHy; opraHuzanyja 1 (QyHKOMja OMJBHMX TKHMBAa M OpraHa; pernpoayknuja jegHohenujckux u Buinehenujckux
opraHn3ama; KapHOTHII YOBEKa; OopraHu3andja u ¢yHKIuja Jeyackor reaoma, JJHK u reHa; MexaHW3aMm pernvIMKaiyje
JHK; mpomecu y CHHTE3W NPOTEMHA M PETYIaTOPHH MEXaHM3MH EKCIpEcHje TeHa, XpOMO30McKe alepamnuje u
MyTanuje; Bpcre Haciela; OCHOBHH MPUHINIH T€éHETHYKOT HHKEHEPHHTA.

Canp:kaj npeamera

Teopujcka nacmasa

Opraanzanyja IpOKapuOTCKAX U eyKapuoTcKux henmja. busepHe u xxuBoTHIECKE hennje. hemnjcke opranene. henmjcka
MeMOpaHa - CTPYKTypa, TPaHCHOPT MOJieKylia Kpo3 hemmjcky MemOpaHy. buwibHa TkuBa u opranu. Penponykumja
jennohenujckux W Buiiehenujckux opraHuzama. [ameroreHesa. Opranmzanuja ¥ (yHKUMja JbYJCKOT TE€HOMA.
Xpomo3omu eykapuota. HykinenHcke kucenune - cTpykrypa u ¢yuknuje. JJTHK permukanuja. CunTe3a mpoTenHa —
TpaHCKpHUIILIMja W TpaHciauuja. Perymanuja TpaHckpunuuje W npeBohema. [eHcke Myrtanmje. OcHOBe
(apMaKkoreHeTMKE M TEPAaTOTeHUX CpencTaBa. XpOMO3OMCKe abepanuje: CTpyKTypHe M HyMmepuuke. OOpaciu
HaciehuBama. ['eHeTHUKYM MHKEHEPUHT — TeXHOJorHja pekomoOnHanTae JJHK.

Ipaxmuuna nacmasa

Pasmuke m3mel)y mpokapuoTCKkuX u eykapuoTckux hemmja. Pasmuke y rpahu m ¢yHKOMju OWJBPHHX TKHBA M HHXOBO]
MOBE3aHOCTU YHYTap OWJPHUX OpraHa M IIeJor opraHm3Ma. ['ameToreHesa: pelraBame NpoOieMa 3a raMeTOreHesy.
Mertoze y XyMaHO] LIMTOTCHETUIIA: METOJe TUPEKTHE M KpaTKoTpajHe KynTtuBauuje. Kyiarypa nmumdonura nepudepHe
kpBU. MeToze 00jerba XyMaHHX XpOMO30Ma: aHAIHN3a JBYJCKUX XpoMo3oMa 000jeHnX oOndHOM 0ojoM U I TeXHHKOM.
TecToBH y TeHOTOKCUKOJIOTHjU. MeHaenoBo Hacnehe — pemraBame npobiema. Hemenzencko Haciele — HONUIeHCKO U
MmyJatudakropcko Haciehe. Merone pekombunantHe JIHK y menuimau.

JlutepaTtypa

o Turnpenny PD, Ellard S. Emery's Elements of Medical Genetics. Philadelphia: Elsevier; 2012.

o Todorovi¢ M, Todorovi¢ D. Bioloski tragovi i analiza molekula DNK. Kragujevac: Fakultet medicinskih nauka;
2019.

o Milosevi¢-bordevi¢ O. Principi klinicke citogenetike. Kragujevac: Medicinski fakultet; 2010.

o bDordevi¢-Milosevi¢ O, Marinkovi¢ D. Zbirka resenih zadataka iz genetike za studente Medicinskog fakulteta.
Kragujevac: Prirodno-matematicki fakultet; 2006.

o Janci¢ R. Botanika farmaceutika. Beograd: Javno preduzece Sluzbeni list SRJ; 2008.

Bpoj uacoBa akTuBHE HacTaBe: 75 | Teopujcka HacTaBa: 45 | I[IpakTnyna Hacrapa: 30

Mertoae uspohema Hacrase
[IpenaBama, Be:KOE U pajg y Majoj TPyIH

Ouena 3Hama (MakcUMaJIHHU Opoj noena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
aKTHBHOCT y TOKY ITp€aBamba ICMEHU MCIHT

NpaKTHYHA HACcTaBa PAKTHYHNA UCITUT

KOJIOKBH]YMH 40 YCMEHHU MCIUT 60
CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: OcHOBH MOP(OJIOTHje YOBCKA

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 7

Yciuos: Ynucas I cemecrap

Iwe npeamera
OcriocoOipaBame cTyneHaTa (apMmanuje aa I03Hajy, HICHTU(PHKY]y M ONMIIY MaKpPOCKOIICKY, Tj. aHaTOMCKY H
MHKPOCKOIICKY, Tj. XUCTOJIOIIKY rpal)y opraHusMa yoBeKa.

Hcxon mpeamera

HakoH opcnymaHor M IOJIOXKEHOT MCIHMTa M3 OBOT IpeaMeTa, cryneHTH he mohm nma: maentudukyjy u onuiry
AQHAaTOMCKE CTPYKType CKEJETHOT, MHIIMNHOT, KapIMOBacKyJapHOT, pPECHHPAaTOPHOT, TIaCTPOMHTECTHHAIHOT,
YPOT'CHUTAIHOT, HEPBHOI W EHJOKPHHOI CHUCTEMa, WACHTH(QUKYjy W OIUILY aHATOMHJY YYJHHX OpraHa, MOKaxy
JOBOJBHO 3HAWa O CTPYKTYPY M (QYHKIH]Y JBYICKOT TeJa, Pa3BUTH PEYHHK OATOBapajyhe TepMUHONIOTHje Kako O ce
Oyayhem capamamnnma epuKacHO IpeHene MHPOpManuje BesaHe 3a aHaTtoMHujy. Kao m kopumheme yoOmdajeHIX
MHKPOCKOIICKHX METOJa 3a IpoydaBame hendja, TKHBa M OpraHa y Ja0opaTopuhju, ONHCHBAFmE PA3IHIATHX THIIOBA
hemuja, mocebHO Jpyackmx henmja; (YHKIMOHATHE W CTPYKTYpHE CIMYHOCTH W pa3iuke m3Mely BHX, OMucyjy
CTPYKTYpY ¥ (QyHKIHjy je3rapa, opraHena u Opyrux NelHjcKUX KOMIIOHEHTH, padyMejy (GyHIaMEeHTATHE YHECHULIE Y
BE3U ca CTPYKTYpOM, helujckuM pacropejoM M MHUKPOCKOIICKMM KapaKTepHCTHKaMa aHaTOMHje JbYJICKHX TKHBa,
pa3yMejy OCHOBHE KapaKTEPUCTHUKE CTPYKTYpe U OCHOBHE (PYHKIIM]e JbYJICKHX OpraHa YHyTap CHCTeMa OpraHa.

Canp:kaj npenmera

Teopujcka nacmasa

OcuoBu Mopdoioruje yoBeka: 1. JIEO: OcHOBHAa aHATOMCKAa HOMCHKIIATypa. AHATOMCKE paBHH U JIMHUje. AHaTOMH]ja
CKEJISTHOT, MHIIMOHOT, KapIHOBAaCKYJIAQPHOT, PECIUPATOPHOr, TaCTPOMHTECTHHAIHOT, YPOT€HHTAIHOT, HEPBHOI M
CHIIOKPUHOT CHUCTeMa. AHaToMHja 4yiaHHX opraHa. OcHoBu Jbyicke Mopgoioruje; 2. JIEO: yBoa y XHCTOJIOIIKE
METOJZIe 3a CBETIIOCHY MHKPOCKONHMjy M OIKUC OIMITHX HNPHHIMIA IpUIpeMe M mperyiena TkuBa. OCHOBHE
KapakTepucTUke hemmjcke cTpyKType, MOp(oJIOTHje pa3iIuYuTHX THUIOBA henwja, henmjckux apamkMmaHa KOjU YUHE
YeTHpU IpUMapHa TKHBa (CNUTEN, BE3WBHO TKWBO, MUIIMD, HepB) M (yHHZAMEHTaIHa MHKPOCKOIICKA aHATOMHja
JbYJICKUX OpraHa YHyTap CHCTeMa OpraHa.

Ipaxmuuna nacmasa

Ipaktnunm acnektd Mopdororuje doBeka: OCHOBHa aHATOMCKA HOMEHKJIATypa. AHATOMCKE PaBHH W JIMHH]e.
AHaTOMHja CKENEeTHOT, MHIIMNHOT, KapIUOBACKYJAPHOT, PECIUpPATOPHOr, TaCTPOMHTECTUHAIHOT, YpPOT€HHTAJHOT,
HEpPBHOT M €H/IOKPUHOT cUcTeMa. AHaToMHja oka U yxa. JlabopaTopujcka KOMIIOHEHTa Kypca I'eHepallHoO je mapajieiHa
W T0jauaBa KOHIENTE IIpeJaBama Kpo3 Kopuilhieme Mojelia, CKEJIeTHHX Marepujaja M JeMOHCTpaluje Jielena.
MHUKpOTEXHHKE ¥ MUKPOCKOIIH]a, [IUTOIUIa3Ma U je3Trpo, eMUTEIHO TKHBO U HKJIE3Jle, BE3UBHO TKMBO, MUIIMNHO TKUBO,
HEpBHO TKHBO, MPOOABHHU CHCTEM, KapIHOBACKYJIAPHH CHCTEM, PECITUPATOPHH CHCTEM, YPHHAPHU CHCTEM, CHIOKPUHHU
CHCTEM, MYILIKU M )KEHCKH PENPOJYKTHBHHU CUCTEM, OKO U YXO, HEPBHU CHCTEM.

JlutepaTtypa

o Teofilovski-Parapid G, Malikovi¢ A. Anatomija ¢oveka. Beograd: Data Status; 2013.

o Andelkovi¢ Z. i saradnici. Histologija — tekst i atlas. Ni§: Galaksijanis; 2021.

o Radenkovi¢ G. i saradnici. Praktikum iz Histologije i embriologije za studente medicine. Ni$: Udruzenje knjizevnika
,.Branko Miljkovi¢*; 2020.

Bpoj uacoBa akTuBHEe HacTaBe: 75 | Teopujcka HacTaBa: 45 | I[IpakTnyna Hacrapa: 30

Mertone u3Bohema HacTaBe
[IpenaBama, BexOe, pajy MaJloj IpPynH

Ounena 3Hama (MakcuMaJHu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 30 MUCMEHHU HCIUT 70
IIPaKTHYHA HacTaBa PAKTHYHUA HCITUT

KOJIOKBH]YMH YCMEHH MCITUT

CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: Bemtune KOMyHI/IKaHI/Ije 1 CTHKaA

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 4

Yciuos: Ynucas I cemecrap

Iwe npeamera

PazymeBame u ycBajame mpuHIMIA ojapeljeHHX TUIOBa KOMyHHKaluje (BepOasHa M HeBepOanHa KOMYHHKalja),
3PAaBCTBEHE KOMYHHKalWje (IMjarHOCTUYKE M TEpanMjcKe) M CIOKEHUX KOMYHHMKALMOHMX BEIUTHHA (eMmnaruja,
aCepTUBHOCT, aKTHBHO ciylawe). OcnocoOibaBame CTyAeHaTa 3a YCIIOCTaBJbamkhe KBAIUTETHOT KOHTaKTa ca
pa3IMUUTUM KOPUCHHMIIMMA 3JpaBCTBEHHX YCIyra, Kao M 3a THUMCKH paJ y 3ApaBCTBY M KOMYHHUKAlHjy ca
HE3/IPaBCTBEHUM CEKTOPOM.

Hcxon mpeamera

HaxoH ofcyImaHOT ¥ MOJI0KEHOT HCIHTAa U3 OBOT MPEAMETA CTYACHTH he MOo3HaBaTH U pasyMETH CTPYKTYpY, YJIOTY U
3Ha4ya] MPHMEHE BEINTHHA KOMYHHKamuje u Omhe ocmocoOJbeHM [1a acepTHBHO KOMYHHIIMPAjy Ca pa3IHIATHM
MOj€AMHIMMA U TPyNIaMa Y MEJUIMHCKOM OKPYXEhY U IPUMEHY]Y BEIITHHE aKTHBHOT CIIyIIamka U eMIIaTHje.

Canp:kaj npeamera

Teopujcka nacmasa

VYBox y BEITHHY KOMyHHKalWje. Bemtune Bohema BepOaiHe M HeBepOamHe kKoMyHHKauuje. Kako KoMyHUIMpaTu
nucaHuM nyTeM. Mcropujar BemTHHe KoMmyHuKanwje. Ilojam emmatuje. AcepTHBHOCT. THIIOBH JIMYHOCTH |
KOMYyHHKanuja. BemrnHa koMyHHUKanyje y 3aBUCHOCTH 0J1 clieu(uiHOCTH TnYHOCTH. KOMyHUKanuja y 3aBUCHOCTH OJ1
KyJITYpOJIOIIKMX W couujaiHux cneunduyHoctn. KomyHukanuja ca ocobama ca 1oceOHMM —morpedama.
IIpodecronanHa KOMyHHKaIKja y 3ApaBCTBY. BemtuHa apxkama npesentanuje. OnHoc ca jaBHomhy. KomyHukaimja y
OKBHPY MHCTUTYIMja CHUCTEMa W BaHMHCTUTYIHMOHAIHO. Yjora WH(GOPMAalMOHUX TEXHOJIOTHja Y KOMYHHKAIH]jH.
Tenemenununa. KomyHukaija ca OojiecHUM JeTeToM M agojeciieHToM. OCHOBHHM TPUHIMIIM KOMYHHUKAIMje ca
poauTesbUMa 0coba Iedjer M amoNiecLeHTHOr y3pacta. KoMyHHKamMja ca repujaTpujcKoM MOIyiamujoM. Berriaa
KOMYHHUKaIFje ca JeMEeHTHHM manujeHTrMa. CrennpuIHOCTH KOMYyHHKanuje y ycioBmMa maniaemuje COVID-19.
[punpema 3a cnpoBoljere NUjarHOCTHYKOTEPANMjCKUX Ipouenypa. MHdopMmucaHu NpucTaHaK NandjeHTa. 3Hauaj
KOMYHHKallfje y OIp)KaBamky M NOOOJbIIAKY KOMIUIMjaHCe. BemTMHe KOMyHHKandje ca JbyIUMa ca MEHTaJlHHM
nopemehajuma. BemtiHe KOMyHUKaIHje ca NalijeHTUMa Y Be3H ca ydellieM y KIMHAYKO UCTPaKHBabE.

Ipaxmuuna nacmasa

[TpakTHYHM acrieKTH IpUMEHe aCePTUBHOCTH U eMIIaTHje Y KOMyHHKaluju. Dopmynucame miucaHe Mojoe. Yo3HaBame
CTyJeHaTa ca HAuMHOM MpUIpeMe M Npe3eHTaluje ceMuHapa koje he mnpunpemaru. LpakTuyHu acrekTH
npodecroHaiHe KOMyHHKaluje y 3apaBcTBy. [lpunpema n usnarame ycMeHe npeseHranujy. [IpaktuuHa mnpumena
tesiemenuuuue. [Ipyxare ajlekBaTHUX MHGOpPMaIH]ja MalKjeHTy Y CKIIONY MPHUIPEMe 3a IMjarHOCTHYKO Teparujy.

JlutepaTtypa

o Berger BA. Communication skills for pharmacists: Building relationships, improving patient care. Washington, DC:
American Pharmacists Association; 2005.

o Beardsley RS, Kimberlin CL, Tindall WN. Communication Skills in Pharmacy Practice: A Practical Guide for
Students and Practitioners. 6th ed. Philadelphia: Lippincott Williams & Wilkins; 2012.

o Janji¢ V, Petrovi¢ M. Vestina komunikacije u zdravstvu. Kragujevac: Fakultet medicinskih nauka; 2016.

o Nenadovi¢ M. Vestina komuniciranja. Pristina: Medicinski fakultet; 2010.

Bpoj uacoBa akTuBHe HacTaBe: 45 | Teopujcka HacTtaBa: 15 | I[IpakTnyna Hacrapa: 30

Mertone u3Bohema HacTaBe
[IpenaBama, BexOe, pag y MaJIIM IpynaMa

Ounena 3Hama (MakcuMaJHu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 30 MUCMEHHU HCIUT 70
NpaKTHYHA HACTaBa PAKTHYHUA HCITUT

KOJIOKBH]YMH YCMEHH MCITUT

CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: Du3nyKo BaCIUTaAmkE

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 2

YcaoB: Yrucas | cemecrap

Iwe npeamera
Yno3HaBame CTy/IeHTa ca 3HayajeM B MoryhHocTuma npuMeHe (PM3NUKe aKTUBHOCTH Y OUyBakby 3paBJba

Hcxon npexmera

Mo 3aBpuIeTy HacTaBe, O CTyJEHTa Ce OYEKYyje Ja CTEKHE OCHOBHA 3Hama O YJIO3M W 3Hayajy (PU3UUKE aKTUBHOCTH Y
oIpXKaBamy 3]paBjba UYOBEKAa, YTHLAjUMa (U3NYKE aKTHBHOCTH Ha OpPraHCKE CHUCTEME 4YOBEKa, OCHOBHHM
KMHE3HOJIOIIKMM TIPUHIUIINMA aHalInW3e KpeTama 4YOBeKa, OCHOBHMM METOJaMa M CpeICTBUMa pa3Boja (U3MUKUX
CHOCOOHOCTH 4OBEKa, 3Ha4YajeM OJprKaBama MMPaBWJIHOT MOCTYPAIHOI CTaBa TOKOM CBAaKOJHEBHUX aKTHBHOCTH, Kao M
Jla CTEKHE 3Hamkha U BEIITHHE U3 01a0paHe CIOPTCKE TpaHe.

Capap:xaj npegmera

Teopujcka nacmasa

Bex0ame H 31paBibe — NPHUKA3 SNHICMHOJOIIKIX CTyIUja. YTHIA] BexOama Ha MOjeJMHe OpraHcke cucreme. Pa3goj
OCHOBHUX (DU3UYKHX CIOCOOHOCTH 4YOBeKa.AHAaTOMCKe M (DU3HMOJOIIKE OCHOBE KpeTama. KHWHe3nonomka aHaim3a
nokpeta. [loctypanHu cTaB. 3aMOp U IPETPEHUPAHOCT.

Ipaxmuuna nacmasa

Bexbame mpema MmiaHy M NporpaMmy HacTaBe Ha HM3a0paHoj (M3MYKO] aKTUBHOCTH (IUIMBame, (OJKIOp, (HU3HUKa
npunpeMa, KOpeKTUBHAa TUMHACTHKA, aepoOHK, KolIapka, 0100jKa, pyKoMeT, (hyTcall, CTOHU TEHHUC, CTPEJHAIITBO, IIaX,
KYyTJIathe, aKTUBHOCTHU Y IPUPOAN).

Jlutepartypa

o Hardman AE, Stensel DJ. Physical activity and health: the evidence explained. London: Routledge; 20009..

o Scott P. Exercise physiology: Theory and application to fitness and performance. New York: McGraw-Hill Higher
Education; 2014.

o Jakovljevi¢ V, Diki¢ N. Sportska medicina. Kragujevac: Fakultet medicinskih nauka; 2016.

IpakTnuHa HacraBa:

Bpoj yacoBa akTuBHe HacTaBe: 15 | Teopujcka nHacrasa: 15
Ocrann yacosm: 45

Mertoae uspohema Hacrase
HacraBa ce n3Boau y opMu npenaBarmba U IPAKTHYHOT paja y rpymaMa.

OueHa 3Hama (MakcuMaJnu Opoj noena 100)

IIpenucnuTHe 06aBe3e NnoeHa 3aBpLUIHN UCTIUT NnoeHa
AKTHUBHOCT y TOKY IIpeAaBama 20 MMMCMEHU UCIIAT 30
NpaKTHYHA HAacTaBa 20 NPaKTUYHH HUCIHT

KOJIOKBH]YMH 30 YCMEHHU HCITUT

CeMHUHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: AnanuTHyka XeMI/Ija

Craryc npeamera: O6aBe3HU

Bbpoj ECIIB: 8

YcaoB: Yrucan Il cemectap

Iwe npeamera
OBnazaTv 3HaWkMUMa M BeIITHHAMa Koja he cTyaeHTHMa oMoryhuTH npakTHYaH paj y XeMH]jCKO]j Ja00paTopHjH, Tako aa
MOTY JIa U3BpIIe KBIMTATUBHY M KBAaHTHUTATHBHY aHAIN3Y (hapMalleyTCKHX Ipenapara 1 NpoBepe HbHUXoBY unucTohy.

Hcxon mpeamera

Crynentn he HakoH caBianaBama nporpama crehu 3Hama 0: KBUIMTATHBHO] M KBAHTHTAaTHBHO] aHAIM3M U HAYWHHMA
nposepe uncrohe dapmarieyTcku BaxkHUX TpenapaTa. HakoH oJciyIaHor npeMeTa 1 MOJI0KEHOT UCITUTa CTYIeHTH he
3HaTH ycIemHo M 0e30eqHo 1a pyKyjy NpuOOpoM M XeMHKaldjamMa Koje ce KOpPHCTe Y aHAJIMTHLIM M CHHTE3U
(apManeyTCKUX Ba)XHHUX jEAMICHA, MMATH PAalMOHANAH NPHUCTYN y aHAIWTHIN jeIU-EHha, NMPaBUIaH OJHOC IpeMa
PACIIOJIOKMUBUM pecypcuMa (XeMHKaiHje, OIlpeMa, NpuOop WTH.) NpPH aHAIWTHIM W CHHTE3W (apMareyTCKuX
mpemnapara, Kao M paluoHalaH OJHOC NpeMa yCIOBHMa IIOA KOjEMa C€ HM3BOAE J1a0OpaTOPUjCKH EKCIIEPHMEHTH,
IpaBWJIaH OJHOC IIpeMa J1abOopaTOpHjCKMM IpoIelypaMa M OINACHOCTHMAa KOjeé Ce€ MOTy IIOjaBUTH TOKOM pajia y
J1a00paTOPH]H.

Canp:kaj npeamera

Teopujcka nacmasa

VYBOJ y aHAIMTUYKY XEMH]jy ¥ HeH 3Hauaj. TeopHjCKH OCHOBH XEMHjCKUX MeTo/a aHaiu3e. PacTBopu (KoHIEHTpanuja
U aKTHBHTET). XeMHjcKa paBHOTexa. Kuceno-6asHe peakimje. Peakiuje rpaljema komiuiekca. Peaknuje Tajgoxema.
Penokc-peakiuje. KBamuraTuBHa XemHjcKa aHann3a. AHalu3a KaTjoHa W aHjoHAa. KBaHTUTaTHBHA XEMHjCKa aHaJH3eE.
Bonymerpujcke Meroze aHaimize. AnuauMmerpuja M ankanumerpuja. Komruiekcomerpuja. Tanoxne THTpanmje.
Oxcuaumerpuja u peaykromerpuja. M3pauyHaBamwa y BoyMeTpHju. [ paBUMETpHjCKe METO/IE aHaNIN3E.

Ipaxmuuna nacmasa

VYBox y excriepuMeHTanHu paj. [Ipunpemarme pactBopa TadyHo oapelheHe koHuUeHTpauuje. Pauyrcku 3amanm. Kucemo-
0azne peakuuje. Peaknmje rpalema komriekca. Peakiuje tamoxkema. Pemokc-peakuuje. JlokasHe peakmuje KaTjoHa
npBe U apyre rpyne. JlokasHe peakuuje katjoHa Tpehe, dyeTBpTe H meTe rpyme. JlokasHe peakuuje aHjona. [Ipumpema
CTaHOapIHOr pacTBopa. M3pauyHaBama. Kuceno-6asne tutpanuje. Komruiekcomerpujcke Tutpauuje. TamoxHe
turpaimje. OKcHAMMETpHja W penykTomeTpHja. Pemokc-tutpauuje. M3pauyHaBama y — Bomymerpuju. Ilpumepu
rpaBuMeTpHjckux oapehuBama. M3pauyHaBatba y TpaBUMETPHU]H.

JlutepaTtypa

o Rajkovi¢ MB, Vucurovi¢ B, Karljikovi¢-Raji¢ K, Dordevi¢ S. Analiticka hemija (elementi teorije sa zadacima).
Beograd: Savremena administracija; 1993.

o Mihajlovi¢ R, Vukadinovi¢ B, Mihajlovi¢ LJ. Kvalitativna hemijska analiza. Kragujevac: Prirodno-matematicki
fakultet; 2005.

o Mihajlovi¢ R. Kvantitativna hemijska analiza. Kragujevac: Prirodno-matematicki fakultet; 2009.

o Ansel H, Stockton J. Pharmaceutical Calculations. Philadelphia: LWW Lippincott Williams and Wilkins; 2016.

Bpoj yacoBa aktuBHe HactaBe: 90 | Teopujcka HacTaBa: 60 | IIpaktnyna Hacrapa: 30

Meroae uspohema Hacrase
[IpenaBama, BexkOeE, paj y Majioj TpyIIH.

Ouena 3Hamwa (Makcumaanu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 30 MUCMEHU UCTIUT 70
NIPaKTHYHA HacTaBa TIPAKTHYHH HCITUT

KOJIOKBH]YMH YCMEHH HCITUT

CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3sus npeamera: Oprancka xemuja 1

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 7

Yciaos: Ynucas Il cemecrap

Iwb npeamera:

OBnazaTy 3HakbMMa M BELITHHAMa M3 OpraHcke XeMmuje Koja he cryneHTMMa OMOryhHMTH jacHO caryieiaBambe U
pasyMmeBame Be3e M3Mel)y CTpyKType M O0coOMHAa OpPraHCKHX jelUbelha W JIaKIIe yCBajame 3Hamba U3 CBUX 00JacTH
¢dapmanyje.

Hcxon mpeamera:

Crynentn he mocie caBnajgaBama mnporpama crehn 3Hame O OCHOBaMa OpPraHCKEe XeMHje, CTpPyKTypama aroMa H
XEMHJCKUM Be3aMa, KHUCEJIOCTH M 0a3HOCTH, OCHOBHHMM MNPUHIMIKMA CTEPEOXeMHje, XeMUjH (YHKIMOHAIHUX TpyIa,
peaknijaMa y KojuMa y4ecTBYjy pa3jMuuTa jeANCHA, Ka0 U OCHOBHUM NPHHIUIIMMA OPraHCKUX CHHTE3a M HHXOB
3Ha4a] y OMOIIONMIKNM CHCTEMHMa W MEAWIMHCKOj XeMuju. Takohe, crehu he BemTHHY Aa mpemno3Hajy, CHHTETHILY U
IpeyrcTe MHOTe OMOAaKTHBHE MOJIEKyle, mo3HaBahe OpojHe Kiace OpPraHCKHX jeIUberha 3HAYajHUX 3a IMPHIIPEMY
mpemapara, ymo3Hahe ce M ca XeMHjCKHM CHHTE3aMa, XEMHjCKUM TpaHchopMarmjamMa M (HU3HOIOMIKAM J€jCTBOM
HaBE/ICHUX TPYIIa jeIUbeHha U METoIaMa 3a MpeuninhaBame U HACHTH(UKAI]Y TI0jeIMHUX BPCTa jeINHeHha ONTHHX 32
IIpUnpeMy Ipenapara y 1aboparopuju.

Canp:kaj npeamera

Teopujcka nacmasa

OCHOBH OpraHCKe XeMHje U HhCH 3Hauaj y apMarieyTcKoj XeMHjU. CTPYKTYpa aToMa U XeMHU]jCKE Be3e. YTJbOBOJOHUITH
(anmkaHM, IMKIOANKaHM, aJKeHM, alKWHU U JUCHH). APOMATUYHM YIJbOBOJOHHUIM. AJIKMI-XaJOTreHUIH. AJKOXOIH,
etpu u enokcunu. KapOoHwnHa jenumema. KapOokcuiHe kucennHe W (YHKUMOHAJIHU AEPUBAaTH KapOOKCHUIIHUX
kucenuHa. Peaknje y KkojuMa ydecTBYjy KapOaHjoHu. Amunu. ®DeHonu. o,p-HezaculieHa KapOOHHIHA jCIHEHCHA.
[NomumukmudHa apoMaTUYHA jeIUbCHa. XCTEPOINKINYHA jeIUbelha. AMHHOKICEIHE W MPOTeHH. MacTu U yiba.
VYribenu xunpatu. HykinenHcke KucemmHe.

Ipaxmuuna nacmasa

[Ipumena maGoparopujckor mocyha u ompeme. HW3BOhema pa3HHX THIIOBA JACCTHIIAIMja OPTAHCKUX CYIICTAHIIH.
[peunmhaBame u cymeme pacTBapava. KBamTuTaTHBHO JOKa3WBamke OPTaHCKUX MOJICKYNa, ANJeXHAa M KETOHa.
C10001HO-paINKAJICKO XaJIOTCHOBake. aiIMOHE PEaKlHje Ha allkeHe. Jo0Wjame aleTHIIeHa, apOMaTHYHHUX €Tapa,
AJIKOXO0JIa, OPraHCKHX XaJoreHu]a, am(peramMuHa W JPYyrdxX aKkTUBHHUX aMuHa. Ymorpeba mozena y oOjallmbaBamy
CTPYKTYpE OPraHCKHX MOJIEKYJIa. MeXaHHW3aM eJIeKTpoQHIHe apoMaTH4He cyrncTutynuje. Pazinka y Mexanusmuma Syl
n SN2 cyncrutyuuja. pasnuka y mexanmsmuma El, E2 u ElcB ennmunanmja. /lobujambe M J0Ka3uBame KHCEIOCTH
kapOokcmiIHUX KucennHa. CUHTE3a ecTapa KOMIIOHEHaTa apoma. IIpuMmeHa kapOaHjoHA y OpPraHCKMM CHHTE3aMa.
peakimje KoHAcH3anuje. [ pumbapoBa peakiyja. pasiuKoBame anu(aTHUYHUX M apOMATHYHHUX aMHUHA PEAKIUjOM ca
A30TacTOM KHUCEIMHOM. JloKa3uBame KOHKPETHHX MEXaHW3aMa HEKMX XEMHUjCKHX peaklidja. IJIaHUpambe OpPTraHCKUX
cunTe3a. [IpuMepn HYKICOPIITHIX U eNeKTpOoMMIHNX peareHaca. XpoMaTtorpaduja. [IpuMeHa peaknyja HUKIH3aIje.

Jlutepartypa

o Radi¢ GP, Zivkovié MD. Organska hemija 1 za studente farmacije. Kragujevac: Fakultet medicinskih nauka; 2021.

o Volhart KPK, Sor NE. Organska hemija: struktura i funkcija. 4. izd. Beograd: Data status; 2004.

o Vukicevi¢ R, Vukicevi¢ R, Drazi¢ A, Vujovi¢ Z, Vujovi¢ Z. Organska hemija: za studente medicine i srodnih grupa.
3. dopunjeno izd. Beograd: Svetlost - Svetlost knjiga; 2003.

Bpoj yacoBa akTuBHe HacTtaBe: 75 | Teopujcka HacTasa: 45 | IIpakTuuna Hacrasa: 30

MeTtone u3Bohema HacTaBe
[IpenaBama, BexxOe, paj y MaJIM Ipynama

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1noeHa 3aBpIIHN HCTIUT 1oeHA
AKTHBHOCT y TOKY IpeaBamba MMMCMEHU UCIIUT 40
MIPaKTUYHA HACTaBa 30 MIPaKTUYHH UCTTUT

KOJIOKBHjYMH 30 YCMEHH UCITUT

CEMHHAPH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: OcHOBH (HU3HOJIOTH]jC YOBEKA

Craryc npeamera: O6aBe3HU

Bbpoj ECIIB: 8

Yciaos: Ynucas I cemecrap

Iwe npeamera

VYno3HaBame CTyAeHaTa ca OCHOBHMM (DH3HOJIOLIKMM TPOIECHMa U MEXaHM3MHMa JbYJICKOT opranusMa. Pazymename
OCHOBHUX NpUHIMMNA (HYHKIHMOHHUCAkA Pa3IMUUTHX henuja, TKHBa U OpraHa Kao jeJUHCTBEHE (YHKIHOHAIHE LEJINHE.
Yno3HaBame CTyJeHaTa ca PeryjJaTOpHUM M KOHTPOJIHMM MEXaHHU3MMMA Y JbYACKOM Tely. PasymeBame BakHOCTU
IpolicHe OCHOBHHX TEXHHKA U MOCTYIAKa 3a JoOHjambe napaMeTapa (yHKIMOHAIHOL CTaTyca JbYJICKOT OpraHu3Ma.

Hcxon mpeamera

ITo 3aBpmeTky HactaBe u3 npeamera OCHOBU (hH3HOJIOTHjE YOBEKA, Ol CTYIEHTA CE OUEKyje Aa CTEKHE OCHOBHA 3HaIba
3 cienehnx obmactu: Ga3sMuHU (UIUOJIOMIKHN NPHHOUNHN (YHKIHOHWCama hennja, TKHBa W OpraHW3Ma y IICIMHU;
KOHTPOJIHM MEXaHU3MH OfipkaBama xemocTase. OJ CTyeHTa ce O4YeKyje Ja caBiaja BEIUTHHE MPENOo3HaBamka 3Ha4aja
ofpkaBama (QyHKIHja OpraHu3Ma y (GU3HOJIONIKOM OIICeTy, Kao M Mocjeauma aucbananca y oBHjamy (PH3HOIOMIKIX
Ipolieca y HacTajamy OO0JICCTH.

Canp:kaj npeamera

Teopujcka nacmasa

Omwnonornja hemujckux MemOpana. [loreHmmjamm hemmjcke MemOpane. @usmonormja CKeleTHHX MwumIwha.
®uznonoruja rnatkux mummha. [loreHnujanu mMemOpane cpuanux henmuja. AHajau3a ejleMeHaTa CpYaHOr LHKIIyca.
XeMo/IMHaMCKe KapaKTEepUCTUKE KapAMOBACKyJlapHOr cucteMa. OH3HONIONIKE KapaKTepPUCTUKE CHenupUIHHX
eJieMeHara IMPKYJIaTOpHOI cucTeMa. Perynanuja xkapAnOBacKyJapHOT cHCTeMa. AHaiu3a ejeMeHaTa YKJbYYeHHX Y
cucTeMe pa3MeHe racoBa. TpaHCHOPT raca M peryiucame AUcama. AHanu3a mpoueca (GopMupama ypHHA. Yiora
OyOpera y oapaBamy caapkaja M KOHIEHTpAlMje TEIeCHHUX TEYHOCTH. Perymaimuja amnuio-0a3He paBHOTEKE.
Xematonoruja. Motopuike (yHKIHUje TACTPOMHTECTUHAIHOT cucTeMa. CeKpeTopHe (yHKLHje IraCTpOMHTECTHHAIHOT
cucteMa. Perymauuja yHOoca XpaHe U €HEpreTcKor Meraboin3ma. AHaIU3a elneMeHaTa W NpPHHIMNA (QYHKIHOHHCAma
SHIOKPHHOT CcHCTeMa. XOPMOHHM XHIO(H3e W LITUTHE kKjie3de. XOPMOHCKa peryianuja TIHKEeMHje W KallueMuje.
dusnonoruja penpoayKTHBHOr cucTeMa. OCHOBHH NpUHIMIHN Heypodusmonoruje. Heypodwusmornoruja censopa.
KoHnTpona MotopHuX (yHKIMja. Perynanuja pacnonoxema W NOHAama. Buine nHTenekryanrHe QyHKIHUje, y4emhe U
namhierbe. AyTOHOMHH HepBHH cucteM. DU3HOJIOrHja BHAA U CIIyXa, MHPUCA U YKyca.

Ipaxmuuna nacmasa

OcHoOBHM mnpuHIMOMN pana y naboparopuju. [lopemehaju neypomummhine Ttpancmucuje. Enexrpokapauorpadmuja.
Aprepujcku mysc. Aptepujcku kpBHH mnputHcak. Crnmpomerpuja. OxppehuBame kpBHHX rpyma y ABO cucremy.
BbyOpexuu knupencu. [lopemehaju cekpenuje y AMrecTMBHOM TpakTy. OCHOBHM TNPHMHIMIIHN CAacTaBJbatba JHEBHOT
obpoxka. TecToBu 3a npoueHy (QyHKIHje MITUTACTE *kJie3e. TecTOBU 3a MpoleHy Iiiukoperyianuje. TecToBu 3a paHy
aujarHocTuky Tpyanohe. McenurtuBame ceH3opuyKMX (GyHKIMja. lVcnuTHBame KIMHUYKKM BaXHHX pedlekca.
AytonomHHE pednekcu. McnmtuBume gyna Buga: OnpehuBame HajOMmKe W Hajaasbe Tauke jacHor Buma. OnpehuBame
oumtpuHe Buaa. VcnutuBame KBanmuteTa KoJopHOT Buia. OnpehuBame NIMpUHE BHAHOT MOJba MOMONY mepHMeTpa.
JlokasuBame 1ocTojama cierne Mpibe (Mariott-oB ormen).

Jlutepartypa

o Jakovljevic VLJ (glavi redaktor). Ganongov pregled medicinske fiziologije. 1. izdanje na srpskom jeziku.
Kragujevac: Fakultet medicinskih nauka. 2015. (Barrett KE, Barman SM, Boitano S, Brooks HL. Ganong's Review
of Medical Physiology. 24th Edition. LANGE Basic Science; 2012.)

o Guyton AC, Hall JE. Medicinska fiziologija (prevod desetog ili jedanaestog izdanja). Beograd: Savremena
administracija; 2003.

o Mujovi¢ VM. Medicinska fiziologija — Textbook. Beograd: Fondacija solidarnosti Srbije; 2012.

o Joksimovi¢ Jovi¢ J. Zbirka zadataka iz Osnova fiziologije. Kragujevac: Fakultet medicinskih nauka; 2024.

Bpoj yacoBa akrtuBHe HacraBe: 90 | Teopujcka nacrasa: 60 | MpakTuuna nacraea: 30

MeTtoae usBolem-a HacTaBe
[IpenaBama, IPaKTHYHU pajl, pag y Majoj TPYIH.

Hauun nmosiarama ucnurta (Mmakcumayio 100 moena)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHN HCTIUT 1oeHA
AKTHUBHOCT y TOKY IIpeAaBama MMMCMEHU UCTIUT

[IpaKTU4HA HacTaBa 15 NIPaKTUYHU UCIIUT

KOJIOKBH]YMH 35 YCMEHHU HCITUT 50
CEeMHHApH




Cryamujcku nmporpam: MHrerpucane akageMcke cTyadje hapmanuje

Ha3zuB npeamera: YBon y gapManeyTcKy TEXHOJIOTH]Y

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 5

Ycios: Ynucas I cemecrap

Iwb npeamera

Hayuntn W oOBnazaTy BelITHHaMa HEONXOJHHMM 3a IIPUIPEMY Tale€HCKHX Ipenapara. YCBOJUTH CBE BHIOBE
(apmaneyTCKUX KalKyJaldja, HadYMHE 3a IPOBEpy N03Wpama TaleHCKH u3pal)eHuX mpenapara, nmpaBwiaH ogaOup
JIEKOBUTUX CYICTaHLM, IOJJOra M KOHCTUTyeHaca. PazyMeru M OBIajaTH 3HAHEM O TEXHOJOLIKMM METOAAMa
HEONXOJHUM 32 U3Pajay ¥ YyBambe Pa3IMUUTHX O0JIMKa TaJICHCKUX JICKOBUTHUX IIpernapaTa, Kao M Jia YCBOjJUTH 3Hama O
HAYMHUMA NAaKOBAKa, 03HAYaBakha M U3/1aBamkha Pa3IMYUTHX FAJICHCKUX Ipenapara.

Hcxon npeamera

[o 3aBpmIeTy HacTaBe Ol CTyIEHTA CE OYEKYje Ja YCBOjH 3HAFmHE O OCHOBHO] KIACH(pHUKAIMjH M O3HAYABAKY JICKOBA U
JIEKOBUTHX CYTICTaHIWM, (papMarieyTCKuM NpepadyHaBambUMa KOJIWIWHA JIEKOBUTHX CYIICTAaHIM M OCTAINX KOMIIOHEHTH
3a M3pasy TaJeHCKuX npenapara. O CTyZAeHTa ce O4eKyje Ja OBJlafa CTaHAApJHMM MEeToAaMa y M3paiH U W3LaBamby
TaJeHCKUX Mpernapara, Kao M IOCTYIIMMa y 3a IaKoBame, 00eIekKaBamke M UyBamy PasIUIUTHX OOIHMKa TaJCHCKUX
npenapara. HakoH caBnamaBama mporpaMa cTyAeHT he crehn BemrTuHe HEOonmxoaHe y (hapManeyTCKOoj TEXHOJIOTHH 32
u3pajy TaJeHCKHUX NpenapaTa U MohM Ja aHauu3upa CTaHJapIHE KPUTEPUjyMe NPU W3pajJH TaJICHCKUX MNpernapara
pasyme npodecuoHa He ¥ JPYIITBEHE OJrOBOPHOCTH (hapMarieyTa y MpolecuMa KOjH 3aXTeBajy MPELU3HOCT ¥ TaYHOCT
y U3padyHaBamby.

Canp:kaj npenmera

Teopujcka Hacmaga

Pedepentna nurepatypa y dapmauuju. [anencka dapmanmja. HaunH npunpeme u mojesia mpamikoBa, TpUTypara u
pacTBopa npema (papmakorneju. EKCTpakTHBHH JICKOBUTH Npenapatd. [Ipumepun gapMakorejckux nponuca 3a 1o0Hjame
eKcTpakTa OusbHe apore. HauwH npunpeMe U monena cycleH3uja, eMyisuja U cupyna. KolonnHu pacTBOpH U TeOBH.
JlexoBuTe MacTH M TpenapaTH 3a 3alTUTy Koxe on cyHua. KpemoBnm kao dapmaneyrcke nomiore. CTeapuHCKU
KpeMOBH. MUKpPOOHOJIOIIKY KBAIUTET JICKOBHTHX Npenapata. Merone crepmwimsandje. CtaHmapau y hapManeyTcKoj
npakcu. U3pana, uyBame U H3/aBarbe raJeHCKOT JieKa.

Ipaxmuuna nacmasa

[MpakTyHn mpumepu U3 pedepeHTHe nuTepaType. YIO3HaBawme ca JabopaTopujoMm, JlabopaTtopujckuM mocyhem,
OIPEMOM U JIA0OPATOPHjCKUM TeXHHKaMa. [IpakTHYHM acleKTH MaruCTPaJHOT U O(GHMIMHAIHOT pelenTa 3a TajleHCKe
nekoBe. [IpakTuuHu 3amany U3 GapMareyTcKux Kalkynaiwuja. Bpcre mo3a u mpoBepa go3upama. AHammsa ypaheHux
mpUMepa MpAIIKoBa 3a CHOJRAllY M YHYTpAlllky YHoTpeOy, pacTBopa, CyCHeH3Hja, €MyJi3dja, MacTH, KPeMOBa,
CHUpYyIa, CYIO3UTOPHja W IHUXOBO [AKOBAamke, CHTHHpame U H3gaBame. MneHTudukainyja OCHOBHHX THIIOBA
bapmaieytcke ambanaxe. Crepunmsaiiyja JeKOBUTHX npenapara. KoHsepBupame JEKOBUTHX Mpenapara.

JlutepaTtypa

o Cupara S. Uvod u farmaceutsku tehnologiju. Kragujevac: Fakultet medicinskih nauka; 2022.

o Cupara S. Praktikum za predmet Uvod u farmaceutsku tehnologiju. Fakultet medicinskih nauka, Kragujevac, 2022.

o Jugoslovenska farmakopeja 2000. V izdanje (Ph. Yug. V). Beograd: Savezni zavod za zastitu i unapredenje zdravlja
i savremena administracija; 2000.

o Magistralne formule 2008. Beograd: Farmaceutsko drustvo Srbije; 2008.

o Rees JA, Smith I, Smith B. Introduction to Pharmaceutical Calculations. London: Pharmaceutical Press; 2009.

Bpoj uacoBa akrusue Hacrage: 60 | Teopmjcka nacrasa: 30 | MpakTuuna nacrasa: 30

MeTtoae usBolem-a HacTaBe
[IpenaBama, BexxOe, paj y Majioj Tpynu

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHM HCITUT 1OoeHA
AaKTUBHOCT y TOKY IIpeJiaBama 45 [UCMEHU MCIIUT 40
MIpaKTHYHA HacTaBa MPAaKTUYHU HCTIAT

KOJIOKBHjYMH YCMEHH MCIUT 15
CEeMHUHAPH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: Exrnecku je3ux y gapmMarieyTckoj Ipakcu

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucas Il cemecrap

Iwe npeamera
Yno3HaBame CTyieHaTa ca CTPYYHHM TEPMUHHMMA Ha EHIJIECKOM je3HKY.

Hcxon mpeamera

[lo 3aBpiieTy HacTaBe, OJ CTYJACHTa CE OYCKYje Ja. YIO3HA aJCKBaTHY W MPAaBHIHY YHOTPEOY OMIITHX U CTPYYHHX
TEPMHHOJIOTHja HA CHIJIECKOM je3WKy; TO3Haje pPa3UUMTe TpaMaTHYKe IOJMOBE U CTPYKTYpe; MO3HAje BEIITHHE
KOMYHHUKAIMje HA CHIJIECKOM jE3WKY; IO3Haje TEXHHKE IpeBol)ema; caBliafia KOHBEP3allHjy HA CHIVIECKOM ]E3WK;
pacroyiaxxe BEIITHHOM TIpeBoljera ca W Ha CHIVIECKHM jE3WK; PACIONaXe BCIITHHOM IHCAamkba €ceja; PacIojiaxe
BEIITHHOM Kopumhema CTpydHe JUTEpaType Ha CHIVIECKOM je3WKy, Kao U MpeTpakuBama CTpaHUX 0asza mojaTraka Ha
HWHTEPHETY.

Canp:kaj npeamera

Teopujcka nacmasa

Pharmacy Practice. Pharmacy as an Interdisciplinary Science and Pharmacy Education. Medicines, How Your
Pharmacy Fills Your Prescription Order. Vitamins. Drug Side Effects. Laboratory Glassware. Laboratory Equipment.
Drug Dependence. Avoiding Food and Drug Interactions. Pharmacognosy and Phytochemistry. Antibiotics, Innate
Immunity. Drug Administration.

Hpakmulma Hacmaea.

IIpeBox kpahux TEKCTOBa Ca W HAa CHIJICCKH je3WK; MHCAmhC €Ceja Ha CHIVIECKOM je3WKy; IpaMaTHdka BexOarba,
KOHBEp3allija Ha 331aTy TeMY; YCMEHO NpenpryaBambe TEKCTa.

Jlutepartypa

o Kernican L. English Language in Pharmacy Practice. Beograd: Grafopan; 2005.

o Lazic D. English for Students of Medicine. Kragujevac: Medicinski fakultet; 2003.

o Popovic Lj, Miric V. Gramatika engleskog jezika sa veZbanjima. Beograd: Zavet; 2001.

Bpoj yacoBa akTHBHe HacTaBe: 45 | Teopujcka HacTaBa: 30 | IIpakTnyHa HacTaBa: 15

Meroae uspohema Hacrase
[IpenaBama, Be:KOE U pajg y Mauoj TPyIIH.

OueHna 3Hama (MakcuMaJnu Opoj noena 100)

IIpenucnuTHe 06aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
aKTUBHOCT y TOKY IpeaBama 15 NHCMEHH HCIIHT

NpaKTHYHa HAacTaBa 5 NPAKTUYHH HCIIHT

KOJIOKBH]YMH 30 YCMEHH HCTIUT 50
CeMHUHapH




Cryamnjcku mporpam: MHterpucane akajgeMcke cryamje gpapmarmje

Ha3zus npeamera: YBon y gapMarieyTcky npakcy

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucas Il cemecrap

Iwe npeamera

OmoryhutH cTyAeHTHMa Jla yCBOj€ 3Hamba M BEIITHHE KOje Ce 0JIHOCE Ha NMPaKTHYaH aclekT paja ¢apMmaleyTa y OKBHPY
pa3MuUTUX NpoQecHOHATHUX OpHjeHTaluja (apMmaleyTa y CUCTEMY 3ApaBCTBEHE 3aIUTHTE, JOMEHY WHIYCTpHjCKe
(dapmanmje, y OKBUpPY peryjiaTHBE JIEKOBa, HAy4YHHUX HCTpPaXKHMBama JICKOBAa;, Ja pa3BUjy palloOHaJIaH MPHUCTYII
npoOieMuMa y TIPakcH, Ja YCBOje BELITHHE 3a WACHTU(UKALM]y W eBajlyalujy OoKa3a HW3BEICHHX W3 Hay4YHHUX
HUCTPAKUBALA.

Hcxon mpeamera

Ha ocHOBY mpUMapHO CTEUSHUX 3Hama M BEIITHHA OYEKYje Ce Ja CTYJCHT MOXKe J1a OBeXe 3Hama o ciegachuM Temama:
nucropuja ¢apmariyje; KOHIENT 3ApaBiba W (aKTOPH KOjU Ta ICTEPMUHUINY; OpraHW3andja 3IPAaBCTBEHUX CHCTEMA;
OCHOBH (hapMalleyTCKe 3[paBCTBEHE 3alITHTE, MPOQECHOHATHA OpHjeHTalHja IUIUIOMHPAHOT (apMarieyTa y OKBHPY
3PABCTBEHOI CHUCTEMA; OCHOBHH MPHHIMIU MPO(EeCHOHATIHE KOMYHHKAIlMje; OCHOBHH TPHHIMIN A00pPHUX MpaKca;
HACTaHAK, CKCIEPUMEHTAIHO U KIMHUYKO HUCIUTHUBAIkE JIEKOBA; JIGK, IMOJeNa JIEKOBa, 4YyBame JICKOBA, OCHOBHU
NpONUCHBakha M H3/aBama JIGKOBAa, OCHOBHHM IOjMOBH (apMakoioruje, (papMakOKHMHETHKE, (apMakoJAnHAMUKE,
dapmarje, GdapmakoenuaeMuoioruje, (hapMakoeKOHOMHje W (hapMaKOBHIHIIAHIIC, YIpPaB/bakbe JICKOBHMA; YJora
(dapMareyTa y mpolrecy OTKpHBama M TyMadeka MCX0Ja WHTepakimja usMmel)y jgekoBa, OCHOBU KIMHHYKE (apMmariuje,
OCHOBe pamuodapmaliidje, OCHOBH (hapMallfje 3acHOBaHA Ha JOKa3MMa W OCHOBU KPUTHYKE MPOICHE CTPYYHHX
nyOnuKanuja.

Canp:kaj npenmera

Teopujcka nacmasa

HUctopuja dhapmanuje, ocHoBu 3apaBcteere nmonutike y PC. Konnent 3npasctBere 3amrtute y PC. OcHoBH dapmanuje
n apmakororuje. JloOpa KIMHWYKA Npakca y UCIHUTHBAKY JIeKoBa. [IPeTKIMHNYKO W KIMHUYKO MCIUTHBAHkE JICKOBA,
IM3ajH KIMHUYKAX cTyauja. Kimacudukanuja 1 HOMEHKIaTypa JiekoBa. Yiora ¢apMareyTa y BAHOOTHHYKO] allOTEIN 1
O6omHM4UKOj amortery. MHTepakumje m3mel)y igexoBa. OCHOBHHU MOjMOBH (hapMakoenraemuonorije. OCHOBHH HOjMOBH
(apmakoexoHOMH]e, papMakoBUTHIAHIE U panuodapmanuje. KoHnent papmarlije 3acHOBaHEe Ha JOKa3UMa.
Ipakmuuna nacmasa

[MpakTyHn acriekTH (apmarieyTcke 3ApaBCTBEHE 3alUTHTE M OCHOBHUX NPHUHIMIIA MPONUCHBaEba JeKoBa. Yiora
(dapmaneyTa y KIMHHYKOM HMCIUTHBAaKY JIEKOBA M IPOLECY PErMCTpalfje M CTaBJbama JIEKOBa y HpPOMET. Yiora
(dapmaneyTa y mpouecy Hu3/iaBamba JICKOBA, YIpaBibalba JICKOBHMa, OTKPHBamba W TyMauewa HMHTepakuuja usmehy
JIeKoBa, (hapMaKOeKOHOMCKO] MPOLICHH JIEKOBa, cUCTeMy (hapMakoBUruiiaHie. [IpakTHuH acniekT pana gpapManeyra y
noMeHy paauodapmarmje. IIperpara 6a3a momaTaka 3Ha4ajHUX 3a (papMalldjy 3aCHOBaHY Ha JOKa3MMa M OCHOBH
KPUTHYKE aHAJH3e TePAMHMjCKUX CTYIHja, (GapMaKOeKOHOMCKHN CTymuja, CHCTEMATCKHUX MpPErJeHUX PajoBa W MeTa
aHanm3a.

Jlutepartypa

o Kosti¢, MJ. Uvod u farmaceutsku praksu. Kragujevac: Fakultet medicinskih nauka; 2022.

o Laban-Bozi¢ O. Orijentacija na farmaciju u praksi. Kragujevac: Medicinski fakultet; 2006.

o Jankovi¢ SM. (urednik). Priru¢nik iz farmakologije i toksikologije. Kragujevac: Fakultet medicinskih nauka; 2016.
o Stephens M. Hospital Pharmacy. London: Pharmaceutical Press; 2023.

Bpoj yacoBa akTuBHe HactaBe: 45 | Teopujcka nacrasa: 30 | IIpakTnyna Hacrasa: 15

MeTtone u3Bohema HacTaBe
[IpenaBame, BeXxOE U pajg y Majoj TPymH.

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1noeHa 3aBpIIHN HCTIUT 1oeHA
AKTHBHOCT Y TOKY IIpeiaBama MMUCMEHHU UCITUT 70
MIPaKTUYHA HACTaBa 30 MIPaKTUYHH UCTTUT

KOJIOKBHjYMH YCMEHU UCIIUT

CEeMHUHAPH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: OcHOBY OHoXemHuje

Craryc npeamera: O0aBe3HH

bpoj ECIIB: 7

Yciaos: Ynucan Il cemecrap

s npeamera

Hup npenMeTa je na cryaeHeTe ymo3Ha ca cieaehum obnactuma ouoxemuje:Ilogena u ynore 6uomonekyina; OcHOBe
CH3UMOJIOTH]C U JIajarHOCTUYKK 3HAYajHU CH3UMHU; MeTabo3aM yIieHUX XUApaTa, JTUIUIa, IPOTCHHA U HYKICOTH 1A,
WuTerpatuBau MeTabomu3aM; BHOXEMHUjCKHU aclieKTH [ICjCTBA JICKOBA.

Hcxon mpeamera

3Hame cTeyeHO TOKOM HactaBe OcHoBa Omoxemuje Tpeba na omoryhu crylqeHTHMa pasyMeBame (QYHKIHOHHCAHa
KMBOT OpraHU3Ma Ha MOJIEKYJICKOM HUBOY, NPENO3HaBamke OMOXEeMUjCKUX mopemeliaja Koje cy y OCHOBU pa3IMuUTHX
mopemehaja Merabonmsma, MOryhHOCT afekBaTHe WHTEpIpeTanuje JadopaTOpHjCKOT Hala3a aKTHBHOCTH €H3UMa W
pa3yMeBame OMOXEMH]jCKOT MeXaHM3Ma JeJI0Baba JICKOBA.

Canp:kaj npeamera

Teopujcka nacmasa

VYBox y Omoxemwjy, ommuta eH3uMmoinoruja. Knmauuka eHzumonoruja. Merabonm3aM yrjbeHHX XuapaTa — IOJena
YIJbEHUX XHIpaTa, CTPYKTypa, Bapeme, rimukonmsa, PDH kommiexc, Kpebcor mwmkimyc, meHTo3odochatHu myT,
TJIMKOT'eHE3a, TIIMKOTeHOIN3a, TIIyKoHeoreHe3a. MeTabon3Ma JHNHuaa — MOAeNa U CTPYKTypa JHIHAa, MeTadoi3aM
MacHHMX KHCEeNMHa — Karabonu3aM M aHaOoiu3aM, MeTaOonU3aM KETOHCKUX Tela, MerabonmsaM Qocdonaunuia,
Merabonu3aM XojecTepona. MeTabonu3aM HyKJIeOTHIa — IOJeJa, yJIOre U CTPyKTypa HYKJIeoTHIa, aHaOoiu3aM U
kaTabonmM3aM HyKJIeoTHAa. Meraboiau3aM IPOTEHMHAa — CTPYKTypa I[pPOTEHMHA, IOAeNa aMUHOKHCEIHMHA, Bapeme
IpOTeHHA, CHHTE3a MpOTeMHa, MeTabonu3aM aMHMHOKHCeNMHa. Merabonu3aM Boje M OuoelleMeHaTa — Iojela
OuoeneMeHara, yjore pa3IM4uTHX OuoeneMenara. MHTerpaTUBHU MeTaboIM3aM — IOBE3aHOCT MeTabONu3Ma yIibeHHX
XHAPATa, JIMMUIA U IPOTEHHA, CTAFe CUTOCTH, CTame INIAI0Baba. BHOXEMHjCKU acleKTH JeI0Barba JeKOBa — CTATHHH,
mutoxpom P450, HHXHOUTOPU MPOTOHCKE MyMIIe, HHXHOUTOPU KCAaHTHH OKCHAA3e.

Ipaxmuuna nacmasa

Ilpukasu cnyvajeBa NpakTHYHE NPUMEHE TEOPUjCKUX 3HaWma — MHTEPIpETaldja PpasIHYUTHX I[TATOTCHETCKUX
MexaHu3ama nopemehaja MetabosM3Ma KOjU CY Y OCHOBH PAa3JIMUUTHX OOJIECTH

Jlutepartypa

o Koracevi¢ D, Bjelakovi¢ G, bordevi¢ V, Nikoli¢ J, Pavlovi¢ D, Koci¢ G. Biohemija. Beograd: Savremena
administracija; 2003.

o Liberman M, Peet A. Marks’ basic medical biochemistry: a clinical approach. 6th ed. Philadelphia [etc.]: Wolters
Kluwer; 2023.

o Baynes JW, Dominiczak MH. Medical biochemistry. 5th ed. Amsterdam: Elsevier; 2019.

Bpoj yacoBa akTuBHE HacTaBe: 75 | Teopujcka HacTaBa: 45 | I[IpakTnyna Hacrapa: 30

Mertoae uspohema Hacrase
[IpenaBama, BexkOE, paj y Malioj Tpynu

Ouena 3Hamwa (MakcumaJjnu Opoj noesa 100)

IIpenucnuTHe 06aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTHBHOCT y TOKY IIp€aBama MTMCMEHH MCITUT 70
IIPAaKTUYHA HacTaBa 30 MIPAKTUYHH UCIIUT

KOJIOKBH]YMH YCMEHHU HCIIUT

CEeMHHapH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje gapmarmje

Hasus npeamera: ®apmaneyTcka 60TaHHKA

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 5

YcaoB: Yrucan |l cemecrap

Insb npegmera:

Cruname 3Hama U3 obnactu (apMmaneyTcke OOTaHMKE, ca IMOCEOHMM HarjackoM Ha TaKCOHOMCKY KiacH(uKauujy,
aHaTOMM]y, LIUTOJIOTHjy U MOp(oiorujy Onsbaka Koje MMajy NpUMEHY Y MEOULUMHHA ¥ (apManuju, Kao U BEILITHHE
MIPaKTHYHE PHMEHE CTEYEHOT 3Haba Y IIMJbY WJICHTU(HKALIM]e JIEKOBUTHX OMIbaka M OMIJbHHUX JpOra.

Hcxon nmpenmera:

[To 3aBpieTKy mpeamera, cTyJeHTH he OWTH yIo3HATH ca OCHOBaMa OMOJIOMIKOT (DYHKIMOHMCama OWbHUX henuja u
opraHa, Kao W aHaTOMHjoM U MOp(OJIOTHjoM OMsbaka ca IMOCEOHHMM HArjackoM Ha OWJbKE KOje MMajy NPHUMEHY Y
MemuiuHE U papmanuju. Taxole, crynentu he OuTe ocrmocobJbeHN Aa pa3yMejy TAKCOHOMCKY KiIacu(puKaimjy, Kao u
Jla TIOBEXXY TaKCOHOMCKY KJIacH(HKannjy ca MoryhuM JejcTBIMa Koje Omibke Mory ucnoJbuTH. [lopen Tora, CTyIeHTH
he OuTm ymo3HaTH ca TPaBHIHOM HOMEHKIATypoM Ombaka, Ka0 W MeTo/JaMa 3a FHHXOBY HICHTH(QUKAIH]Y Yy
J1a00paTOPHjH U Ha TEPEHY.

Canp:kaj npeamera

Teopujcka nacmasa

3Hayaj TakcOHOMCKe Kiacupukamuje Omsbaka. Ilojam BpcTe, TaKCOHOMCKE KaTeropuje M HOMeHKJIatypa. Hauwxu
rajela M CaKkyIlUbama JICKOBUTOT Ousba. HauwmHu pa3MHOKaBamkba Owmbaka. CHCTeMaTHKa, OMIITEe OJUIUKE W
NPEeACTaBHUIIM OMJbaKka KOje calpiKe alKajoHe, XeTepo3uje, CaloHO3WJe, TAaHWHE, eTapcKka yJba M JApPYre akTHBHE
NPUHLIUIE U UMajy TIPUMEHY Y MEIUIMHYU U (papMallju y3 youaBambe HajBaKHHjUX MUKPOCKOIICKUX U MaKpOCKOIICKUX
kapakTepucTika. OCHOBHH KOHIICIITH OHONOTH]e, prusunonoruje u Mmopdosoruje ousbaux henuja. [Iponecu potocunrese
u Tpancrmpanuje. [Ipouecy cuHTe3e ceKyHIapHUX OMIBHUX MeTaboJuTa.

Ipaxmuuna nacmasa

VYBexxOaBame TAKCOHOMCKE Kiacu(uKkaiuje Onibaka Koje ce MpUMemYjy y MeIUIMHN U papmanuju. JIaTHHCKN Ha3UBH
Onspaka W OWJBHUX JpOra — MpaBWia, O3HAKE, HAYMHM NHCarbha, HAYMHHU HaBOlerma OMJPHUX BpCTa. YTO3HABaWmE ca
MHKPOCKOIIOM, JIEJIOBH MHKpPOCKOIIA, INPUIpeMa MHKPOCKOIICKHX Mpernapara, NOKPOBHA M MNpeIMETHa CTakia |
¢dukcatuBH, TpaBWIHa W Oe30eiHa ymoTrpeda MHKPOCKONA, IMOCTaBJbambe Ipernapara, NpOMEHa yBenudyapajyher
elleMeHTa, NPOMEHa HHBOA OCBETJbEHa, NpoMeHa ¢uirepa. MopdoaHaTOMCKe KapakTepucTHKe OujpHe heinyje,
youaBawe oOpraHena. l3Boljeme XHUCTOJOIIKMX TECTOBA Ha MPUIPEMJbEHHM IpernapaTuiMa, YodaBambe
MOp(OaHaTOMCKHX KapaKTepUCTHKa OuJbaka, OMJbHUX OpraHa M OMJbHHX JApOra Koje cajipike aJkaloH[e, XeTepo3ue,
calioHO3MJle, TaHWHE, eTapcka yJjba M Jpyre akTHBHE INPHHIMIE, a Koje cy oOpahjuBaHe y OKBHpY IpeiaBamba.
Wnentndukanuja OMpHUX Apora y MellaBUHHU BUllle OMJbHUX Apora. M3na3ak Ha tepeH. UneHTudukamnuja JIeKOBUTHX
OW/baka Ha TEpEHY, HAUYMHHU CaKylbarha W KOH3CpBUpama OWJbHHX Japora. XepOapujym u 3Hayaj xepOapujyma 3a
UCNUTHBamka Onjbaka Koje UMajy TpUMeHy y MEJULUHM U (apMalyju, 10jaM Baydyepa. NpUMeHa HOBHX TEXHOJIOTHja Y
OOTaHHUYKUM HCTPaKHBABUMA.

Jlutepartypa

o Gorunovi¢ M, Luki¢ P. Farmakognozija. Beograd: Farmaceutski fakultet; 2001.

o Kovacevi¢ N. Osnovi farmakognozije. 3. izdanje. Beograd: Srpska Skolska knjiga; 2004.

o Mauseth JD. Botany: An Introduction to Plant Biology. Burlington: Jones & Bartlett Publishers; 2014.

Bpoj yacoBa akTuBHe HacTtase: 60 | Teopujcka Hacrapa: 30 | I[Ipaktnyna Hacrapa: 30

Mertone u3Bohema HacTaBe
[IpenaBama, BexOe, pasy MaJloj IpynH

Ouena 3Hama (MakcuMaJIHu Opoj noena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
aKTHBHOCT y TOKY IIpeaBamba ICMEHU MCIHT 40
NIpaKTHYHa HAacTaBa (Bex0Oe) 30 YCMEHHU HCIUT

KOJIOKBH]YMH 30 MPAaKTUYHU HCTIUT

CeMHHapH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: OCHOBH IATOJIOIIKE (bPIBI/IOJ'IOFI/Ije YOBCKa

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 5

Yciaos: Ynucan Il cemecrap

Iwe npeamera

VYno3HaBame CTyJeHaTa ca y3polMMa M MeXaHHW3UMa HacTaHka Oosectd (YKibydyjyhnm M odekuBaHe NpOMEHE
mabOpaTOpHjCKUX TMoKa3aresba (yHKIHMje OpraHa), Kao W MoryhHocTHMMa Je4ela Ha OCHOBY pa3yMeBama
11aTo(M3MOJIOIIKOT MEXaHH3aMa M IIMJbHHUX Tayaka 3a JISjCTBO JIeKa.

Hcxon mpeamera

[To 3aBpriery HactaBe M3 npeamera OCHOBH MaToJionIKe (PU3MOJIOTHjE€ YOBEKa, OJ CTYAEHTa Ce OYeKyje Ja CTEKHE
OCHOBHA 3Hama M3 JIOMEHA: INIaBHHX CTHOJIOIIKMX (hakTopa Naro(M3HOJIOIIKUX Ipoleca; MOJIeKyJcke u henujcke
OCHOBEe mopeMehaja pa3nMYUTHX OpraHa W CHCTEMa OpraHa, MeXaHW3aMa HacTaHkKa omrehema m cMmpTtH hemnmje,
HACTaHKa TyMOpa, 3allaJbeHCKE PEaKidje; eTHOMaToreHe3e OCHOBHHX METa0OIHYKuX W (PyHKIHOHAMHUX mopemehaja;
MeljyIIoBe3aHOCTH 1 YTHIIaja TaTO(QH3NUOIOMKOT MpoIieca y jeAHOM OpraHy Ha Apyre OpraHe W OpraHW3aM y IICJIHHU,
3Ha4aja J1abOpaTOPHjCKUX M (YHKIMOHAIHMX TECTOBA 33 NHJarHOCTHKY M €THOIATOTCHETCKH YCIIOBJHEHY TEpamujy
pa3nmuuuTHX 000JhEHA; OCHOBHMX MEXaHM3aMa JAEjCTBAa XEMMjCKHX areHaca M JIeKoBa, MOTYhHMX MecTa TepammjcKuX
nHTepBeHnyja. Ha kpajy HacTtaBe u3 npeamera OCHOBH IaTOJIONIKE (DPU3HOJIOTH]E YOBEKA OJl CTYACHTA Ce OUYeKyje na
caBliaJia BEIITHHE MIPUMEHE CTEYEHOT TEOPHUjCKOT 3Hama y NPENo3HaBamy MOjeMHUX 000JbeHha U HUXOBUX Y3POUHUX
¢akropa.

Canp:kaj npenmera

Teopujcka nacmasa

VYBoz y naronouiky ¢usnonorujy. 3apasibe u 6onect. [lopemehaju xomeocrase. Ananranuja, ctapewme U cMpT henuje.
Masursa tpanchopmarmja henuje. Heciennguuna u cennguydHa 3amTiTa Opranu3Ma. Peakiuyje npeoceT/bUBOCTH U
ayroumyHocT. Ilarodmsmonoruja 3amaskema u wuHpeknuje. Ersorene wunHTOKCHKammje. I[lopemehaju moxamne
mupkynanuje. ETtmomaroreHesa cmHmpoma mioka. llopemehaju merabomm3ma Bome u MuHepana. [lopemehaju
MeTabonmm3ma opraHckux Mmatepuja. Ilopemehaju eHeprerckor merabommsma. I[lopemehaju merabonm3Ma BHTaMHHA.
[Matopusnornoruja KapAUOBACKYJIAPHOT, PECIUPATOPHOT, XEMAaTONOE3HOT, CHIOKPHUHOI, T'aCTPOMHTECTHHAIHOT,
YPHHAPHOT, HEPBHOT CHCTEMa M KOIITAHUX 000JbEHba.

Ipaxmuuna nacmasa

[Mpuka3 kIMHUYKKX puMepa: YTHlaj Hacieha, er3oreHnx ¢akropa u GakTopa pHU3HKa y €THONATOTeHE3! Pa3IMYUTHX
MaTONIOIIKKUX CTama. [lopemehaju xomeocTase. Amdantaiuja, cTapeme W cMpT henmje. Mamurna tpaHcdopmaiiija
henuje. TymMmopcku MapkepH y IUjarHOCTUIIM MAJIMTHUX 00oJbera. Hecnenuduyna u cnenuduyHa 3amTura opranusma.
Peakuuje mpeoceTsbMBOCTH M ayTOMMYHOCT. ETHOmaToreHe3a akyTHOI M XPOHMYHOI 3amajbewa. JlabopaTopujcka
JIMjarHOCTHKA 3anajbema. AKyTHE U XpOHMYHE MHTOKcuKaiuje. [lopemehaju nokanne nupkysamuje. ETnonarorenesa
cuHapoma mioka. Jlaboparopujcka aMjarHocThka nmopemehaja Meraboiu3Ma BOJe, HATPHjyMa U KalHjyMma;, TyMaucrhe
mopemehaja anmmo6asHe paBHOTexe. Jlaboparopujcka aujarHocTHKa mopemehaja MeTabonm3Ma MPOTEHHA, YIJbEHUX
XHAPaTa U MacTU: TyMadewe JIMIHI0IPaMa; TECTOBH 3a JAWjarHo3y nujaderec Menuryca; tymauerse OI'TTa. Kimmunukn

IpUMeEpH aToQu3NOoIIoTHje KapIHOBacKyJIapHOT, pecIpaTopHor, XEeMaTOIIOE3HOT, €HJIOKPHHOT,
TaCTPOMHTECTHHAIIHOT, YPUHAPHOT, HEPBHOT CHCTEMA M KOMITAaHUX 000JbeHa.
Jlutepartypa

o Zivan&evié-Simonovié S. Opsta patologka fiziologija. Drugo izdanje. Kragujevac: Medicinski fakultet u
Kragujevcu; 2006.

o Leposavi¢ G. Patoloska fiziologija za studente farmacije. Beograd: Farmaceutski fakultet; 2012.

o Mihaljevi¢ O. Laboratorijski praktikum iz patoloske fiziologije, odabrana poglavlja. Kragujevac: Fakultet
medicinskih nauka Univerziteta u Kragujevcu - Grafopromet; 2020.

Bpoj yacoBa akTuBHe HacraBe: 60 Teopujcka Hacrasa: 30 | MpakTuuna nacrasa: 30

MeTtoae u3Bolem-a HacTaBe
[IpenaBama, BexxOe U pag y Majoj TPy

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1noeHa 3aBpIIHM HCITUT 1noeHa
AKTUBHOCT Y TOKY IIpeJiaBama 30 MMMCMEHU UCTIAT

MPaKTHYHA HACTaBa MPAKTHYHUA HCITUT

KOJIOKBH]YMH YCMEHH UCIIUT 70
CeMHHapH




Cryamnjcku nmporpam: MHrerpucane akageMcke cTyadje hapManuje

Hasus npeamera: Oprancka xemuja 2

Craryc npeameta: O6aBe3HU

Bbpoj ECIIB: 6

Yciaos: Ynucan Il cemecrap

Iws npeamera

OBnajaTu 3HambHMa M BELITHHAMa M3 OpraHcke Xemuje Koja he cryneHTMMa oMoryhuTH jacHO carienaBame H
pasyMmeBame Be3e M3Mel)y CTpyKType M 0coOMHA OpPraHCKHMX jelWbela M JIaKIe yCBajame 3Hama U3 CBHX 00yacTu
¢dapmanyje.

Hcxon mpeamera

ITocne caBragaBama mporpama cTyaeHTH he crehu 3Hama 0 NPUPOIN KOBAJICHTHE BE3€ y CBETIYy OCOOMHA YTIHEHUKOBOT
aToMa KoOje ra YWHE jeIWHCTBCHHM Yy IIEPHOJHOM CHCTEMY W y3ajaMHOM YTHIIajy aToMa y MOJeKyry. Takole, ox
CTyJeHaTa ce OUYeKyje Jla pa3yMejy M30MEepHjy OpPTraHCKHX jeIUI-CHha W OCHOBY XEeMHje XETCPOUMKINIHUX jeIUCHA.
On cryneHara ce O4eKyje Ja CTEKHY BEIITHHE INpeaBul)ara pEeakKTHBHOCTH OPTaHCKUX jE€AWECHa Ha OCHOBY THIIA
MOjeIMHUX XEMHUjCKUX Be3a Yy IMXOBHM MOJEKyJINMa M oJpehuBama pelaTWBHE W allCONyTHE KOH(HTyparmje
JeANbeHa U IbUXOBHUX OJIHOCA, 1a MPETIO3HAjy U MPOIIeHE YTUIIA] KOH(Urypalyje jeInbea Ha IbUXOBY PEaKTHBHOCT.

Canp:kaj npeamera

Teopujcka nacmaea

OcoOuHe XxeMHjCKHX Be3a: KOBAICHTHA Be3e, Be3e KOje TPaayl yribeHUK. EJeKTpOHCKU (MHAYKTHBHHU U PE30HAIIMOHU)
e(peKTH y OpraHCKHMM MOJICKYJIMMa. CIpPErHyTH CHUCTEMH, apoMaTH4Ha jeiumerma (yKbydyjyhn u HeOeH30HIHE
cucrteme). Bpcte usomepuje. cTepeoxeMuja OpraHCKHX MOJICKysa: KOH(opmaldja, KOHPUrypaluja, XUpaiHocT (CBe
Bpcre). ONTHYKK aKTHBHA jelUIbEHa Ca JEHUM M BHIIE XUPATHUX YTIJbEHHKOBHX aroma. ACHMETpHUYHA CHHTE3a.
KHCEJIOCT M 0Aa3HOCT OPraHCKUX jenumera. OCHOBU XeMHje XeTePOLUKIMYHUX jeIHBbCHha. XeTePOHKINYHA jeANbCHa
ca jeIlHHM U ca JiBa XeTepoaToMa.

Ipaxmuuna nacmasa

OcHOBe pazia y OpraHCKOj JJabopaTopHju: Kopuimheme U opkaBame npudopa, npeunmhaBame OPTaHCKUX jeTUbCHha,
npoBepa yucrohe. CHHTe3a HEKHX jeIHOCTABHUjUX anu(paTUYHHX, apOMAaTHYHHX W XCTEPOLMKINYHHX jeIUCHA.
Vo3HaBame ca XEMHjCKOM JIMTEPaTypoM (MpeTpakKMBame EJIEKTPOHCKH JOCTYIHHX XEMHjCKHX M (hapMaleyTCKHX
4acoIuca).

JlutepaTtypa

o Voillhardt PC, Schore NE. Organska hemija. Beograd: Hajdigraf; 1996.

o McMurry J, Hoeger C, Peterson V, Ballantine D. Fundamentals of General, Organic, and Biological Chemistry. 7th
ed. Boston: Pearson Education; 2014.

o Pavlov S. Uvod u hemiju heterocikli¢nih jedinjenja. Beograd: Farmaceutski fakultet; 1997.

o Radi¢ G, Zivkovi¢ M. Organska hemija 1: za studente farmacije Fakulteta medicinskih nauka Univerziteta u
Kragujevcu. Kragujevac: Fakultet medicinskih nauka; 2021.

Bpoj uacoBa akTuBHE HacTaBe: 75 | Teopujcka HacTaBa: 45 | IIpaktnyna Hacrapa: 30

Mertoae uspohema Hacrase:
[IpenaBama, BexkOE, paj y Malioj Tpynu

Ouena 3Hamwa (Makcumaanu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 30 MUCMEHU UCTIUT 70
NIPaKTHYHA HacTaBa TIPAKTHYHH HCITUT

KOJIOKBH]YMH YCMEHH HCITUT

CeMHHapH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: lImyHosoruja

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 5

YcaoB: Ynucas I cemectap

Iwe npeamera

[Mpy>xutn ocHOBHE MHpOpManuje o hearjama U TKUBUMa UMYHCKOT CHCTeMa U Jja 00jacHN NpUHLUIE (QYHKIMOHHCAHA
HMYHCKOT CHCTEMa, MpPHHIMIIE WMYHOCTUMYJalHje, UMYHOCynpecHje W umyHomnpodwmiakce. [lopen Ttora, nwsb
npeaMeTa je 1a 00jacHH OCHOBHE MEXaHM3Me CHHTe3e, ociobahama u edexara hapMaKkoIOIIKM aKTHBHUX areHaca Kao
IITO Cy NPOCTArJIaHIMHU, TPOMOOKCaHH, JEYyKOTPHUEHH, HMUTOKWHH. OBUM IpeaMeToM cy Takohe oOyxsaheHH u
MEXaHU3MH MMYHOMOJyJalHje KOjU Ce KOPHCTE Yy Tepamuju alleprHjcKUX OOJeCTH M XPOHMYHMX WH(IaMaIMjCKuX
000Jb€Ha PECIUPATOPHOT, TACTPOUHTECTHHAIHOT, KOIITAHO-3ITIOOHOT, IEHTPAIHOT U Tepu()epHOT HEPBHOT CHCTEMA.

Hcxon npeamera

ITo 3aBpIeTKy HacTaBe U3 mpeameTa VIMyHOJIOTHja O] CTYCHTa ce OYeKyje [a: 03Haje OCHOBHE NPUHIUIC aKTHBHE U
MIaCHBHE WMYHHU3allMje, Haydu Tpal)y meHTpanHuxX u nepudepHux JUMOHUX OpraHa, pasyMme yjiory henmja uMyHCKOT
cucTeMa y Oox0paHH OpraHM3Ma O] MAaTOreHHX MHKPOOpPTaHW3aMa, MEXaHH3Me HacTaHKa ayTOMMYHCKHX OOJIeCTH,
TEXHOJIOTHjy IpaBJbeha M TPEHIOBE Pa3Boja HOBHX BAaKLMHA, OCHOBHE MEXaHHM3ME JEjCTBA MMYHOMOIYJIATOPHHX
CYIICTaHIM, 3HAa Koje cy henmuje m MeaujaTopu KJBYYHH y HACTaHKY WH(IAMAIH]CKOT OATrOBOpa, 00jaCHH MEXaHHM3ME
JIejCTBa JIGKOBA KOjJU Ce KOPUCTE 3a KOHTPOJIy HH(Iamaliuje, 3Ha OCHOBHE TPEHIOBE MCTPaXKHBamba HH(IAMAIIN]CKUX
Menujaropa W aHTUMH(]IaMaIMjCKUX JIEKOBA, HAy4Yd HMMYHOIIATOTCHE3y aJeprHjcKUX OOJIECTH W XPOHUYHHUX
nHpIaManujckux 000Jbeha PECIUPATOPHOT, FACTPOUHTECTHHAIHOT, KOIITAHO-3IO0HOT, IIEHTPAIHOr U nepudepHor
HEpBHOI' CHCTEMa, Kao M TepamneyTcKe MpHUCTyne y Jieuewmy oBuX Oonectu. CryneHtd he OuTH OocmocoOJbeHH Ja
CaMOCTaJIHO M3BEy aHAJIM3y W CHHTE3Y PEJICBaHTHUX I10JIaTaKa, youe M pelle NpodieM, TOHECY OUTYKY U 'y THMCKOM
pajy MpUMEHEe CTeUCHA 3Hamka y MPaKCH.

Canp:kaj npeamera

Teopujcka nacmasa:

VYBoz y umyHonoryjy. Renunje u TKMBa IMYHCKOT cucTeMa. Ypol)eHa MyHOCT. MOJIEKyJICKM MEeXaHU3MHU MH(Iamanuje.
[Mpesenranuja anTurena. [Ipeno3HaBame aHTUTCHA y CTEYEHO] MMYyHOCTH. Nennjcku uMyHCKH onrosop. Edexropckn
MeXaHM3MHU henujcke MMYyHOCTH. XyMOpPajJHH MMYHCKH 0AroBop. Edekropckn MexaHH3MH XyMOpajlHe HMYHOCTH.
HNmyHCKa ocHOBa aneprujckux Ooyectn. AHapWIakcHja W ypTUKapuja. MMyHCKa OCHOBa aieprija KOXe H
pecnupaTopHor cucrema. Cemca u centuuku Imok. Mudnamanujcke Oonectu npesa. MMyHcka TonepaHuuja u
ayToumyHocT. CucteMcka obosbema 3riao0oBa U mumuha. MMyHcka obossema wmTuTacTe xiesfe. VMmyHcka ocHoBa
Diabetes mellitus-a Tun 1. MmyHcka ocHOa HEypoNOMIKAX 000sbeha. Tepamujckd eheKTH HHTPABEHCKHX
HUMYHOIJIOOyJIMHA, KOPTUKOCTEPOU/Ia M HECTEPOMIHHUX aHTHHMH(]IaMalMjCKUX JeKoBa. VIMyHOMOAYJIaTOpPHH JIEKOBH.
Tepanujcka mpuMmeHa UUTOKMHA. BakuuHe. AHTuTena y Ttepanuju. MOHOKIIOHCKA aHTHTena. VIMyHOKOHjyraTu u
HUMYHOTOKCHHHU.

Ipakmuuna nacmasa:

[Ipukasu ciydajeBa QyHKIHja u nopemehaja QyHKIHjEe IMYHCKOT CHCTEMA.

Jlutepartypa

o Abbas AK, Lichtman AH, Pillai S. Osnovna imuniologija: funkcije i poremecaji imunskog sistema. 6 izdanje.
Beograd: Data Status; 2019.

o Chapel H, Haeney M, Misbah S, Snowden N. Essentials of Clinical Immunology. 6th edition. Chichester: Wiley
Blackwell; 2015.

o Pavlovi¢ S, Stojanovi¢ B. Zbirka zadataka za predmet Imunologija za studente Integrisanih akademskih studija
farmacije. Kragujevac: Izdavacka kuca; 2024.

Bpoj uacosa akTusHe Hacrage: 60 | Teopujcka nacrasa: 30 | MpakTuuna nacrasa: 30

MeTtoae usBolem-a HacTaBe:
[IpenaBama, BexxOe U pajg y Majioj TPymH.

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHN HCTIUT 1noeHa
AKTHUBHOCT y TOKY IpeAaBama 30 MMMCMEHU UCTIUT 70
MPaKTHYHA HACTaBa MIPAKTHYHH HCITUT

KOJIOKBH]YMH YCMEHH MCITUT

CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: dapmaneyrcka xemuja 1

Craryc npeameta: O0aBe3HH

bpoj ECIIB: 6

YcaoB: Yrucan IV cemecrap

Iwe npeamera
Crunambe OCHOBHHX 3Hama M3 oOnactu ¢apmaneyTcke Xemuje Koja he mm omoryhuTtH ycBajambe HacTaBHUX
caJip)kaja 3 XeMHje JIeKoBa oJpeleHnx apMakoTepaIujcKux rpyrma.

Hcxon mpeamera

Mo 3aBpmiery HactaBe u3 npeamera PapmarieyTcka xemuja 1 o1 cTyseHTa ce o4eKyje Jla CTEKHE OCHOBHA 3Hamba O
(U3MYKO-XEMH]CKUM OCOOMHaMa JIeKoBa U3 ojpeheHnx (apMaKkoTepaIijcKuxX rpymna, 0 lbUX0BOj BE3H CTPYKTypeE U
aKTMBHOCTH W O HHTEpaKLjaMa JIeK — pEleNTop Ha MOJIEKYJapHOM HHUBOY, na Oyle ymo3HaT ca (uanyko-
XeMHjCKAM OcOOWHaMa JIeKOBa, Ja IMO3Haje XeMHjCKy W METa0OJMYKy CTaOMIHOCT JIEKOBAa, Ja aHAIH3HUpa
MEXaHU3Me XEMHUjCKHX peakiyja y KOjUMa Y4eCTBYjy OHMOJOIIKA aKTHBHH MOJICKYJH; Ja MMO3Haje W mpenBuba
WHTEpaKIHje JIeK-perenTop, na o0jacHH OHMONOIIKY aKTHBHOCT JIEKOBA HAa OCHOBY EJEKTPOHCKHX edekaTa,
XEMHjCKE€ PEaKTHBHOCTH M IPHUCYTHHX (YHKIHOHAJIHUX TpyIa, Aa NpHMEmYyje NMPaKTHYHA 3Hama O CHHTE3H,
UACHTH(HUKALU]U U CTPYKTYPHO] KapaKTEpU3aIMjH OPTaHCKHUX JICKOBUTHX CYNCTaHIIH.

Canp:kaj npeamera

Teopujcka nacmaea

VYBon y dapMmalieyTcky XeMHjy U ibeH 3Hadaj. CTpareruje y Au3ajHUpamy JekoBa. KoMmIjyTepcko qu3ajHUpame U
JeTeKnyja Mojiekyiaa. Besa m3amely dyHKIMOHATHUX rpyna U (HapMaKoJIOIIKe aKTUBHOCTH JIeKOBa. MeMOpaHCKU
TpaHcmopTepu JickoBa. Penenropu. Ensumu. AntuHeomnactuid. OmnuougHu aHanretuim. Hectepoumnu
AHTUUH(IIAMAIM]CKH JICKOBU. AHAITOAHTHIIUPETUIIH. AHTHPECYMATHIN PA3THUUTHX CTPYKTYpa. AHKCUOJUTHIIU U
XUIMHOTHUIU. AHTHICTIPECUBHA. ATOHUCTH M aHTATOHUCTH CEPOTOHMHCKUX pPElEnTOpa. AHTHCTHICITUIN. JIoKaIHU
anecTeTHnd. ONIITH aHECTETHIIH.

Ipakmuuna nacmasa

CuHTe3a Opranckux JeKOBUTHX cyrcranu. OnpeljuBatbe mnaptunuoHor koedunujenra iexoa. CTpyKTypHa
KapakTepu3alija OpraHCKHX JEKOBHTHX CYICTaHIM. MOJIEKYJICKO MOJEIOBaEe AHTHHEOIUIACTHKA, OMOUOUTHUX
aHAJITeTHKA, HECTEPOUHUX AaHTHUH(IAMAIM]CKHUX JIEKOBA, aHAITOAHTUIIMPETUKA, aHTUPEYMAaTHKa, aHKCUOJIUTHKA,
XHUITHOTHKA, aHTH/ICTIPECHBA, arOHUCTA U AHTATOHKUCTA CEPOTOHHUHCKUX PEIENTOpa, aHTUEMHMIICITHKA, TOKATHUX U
OIIITHX aHECTETHKA.

JlutepaTtypa

o Jeremi¢ N, Mijajlovi¢ M, Nikoli¢ M. Farmaceutska hemija 1. Kragujevac: Fakultet Medicinskih nauka; 2021.
o Lemke T. Foye's Principles of Medical Chemistry. Philadelphia: Wolters Kluwer; 2013.

o Vladimirov S, Zivanov-Staki¢ D. Farmaceutska hemija II deo. Beograd: Farmaceutski fakultet; 2006.

Bpoj yacoBa akrtuBHe HacraBe: 90 | Teopujcka HacTaBa: 45 | IIpakTnyHa HacTaBa: 45

MeTtoae usBolem-a HacTaBe
[IpenaBama, BexOe, pajl y MaJuM rpymnama.

Ouena 3Hama (MakcumajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHYM HCIUT 1oeHA
aKTHUBHOCT y TOKY IpeAaBama 15 MUCMEHHU HCIIUT 30
MIPaKTHYHA HacTaBa MPAKTHYHU HCITUT

KOJIOKBHjYMH 55 YCMEHH MCIUT

CeMHHapH




Cryamnjcku mporpam: Murerpucane akageMcke cryauje gapmarmje

Ha3zus npeamera: MenuinuHcka XeMI/Ija

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 7

YcaoB: Yuucan IV cemecrap

Iwe npeamera

VYno3HaBame CcTylneHaTa ca (U3MYKO-XEMHjCKMM KapaKTepUCTHKaMa MOJIEKyJa JIeKOBa M OJHOCOM XEMHjCKe
CTPYKType, 0cOOMHa M JiejCTBa JIEKOBA. YCBajame 3Hama 0 METabO0JIM3My MOJICKYJa JICKOBAa U Pa3yMeBame LUJbHUX
MecTa Be3UBamha JIEKOBA 1 MEXaHHW3aMa JIejCTBA JIEKOBA Ha MOJIEKYJIAPHOM HHUBOY.

Hcxon mpeamera

[To 3aBpuIeTKy HactaBe M3 OBOTI' IIPEAMETa O] CTYJEHTa ce O4eKyje Ja Mpero3Haje W npeaBuan ouorpaHchopmanuje
MOJIEKyJla JIeKOBa, Ka0 M Ja CaMOCTaJIHO IIpepayyHaBa M TPEIBHIM CTENEH jOHM3AIHMje, PacTBOPJBMBOCTH W
muno¢uIHOCTH JekoBa. Takohe, ctynmeHt he 6utn ocmocoOJpeH Aa mperno3Ha GYHKIHOHAIHE TPYIE Y MOJIEKYIy JeKa
OATOBOpPHE 3a (hapMaKOKHHETCKE U (hapMaKoIMHAMCKE 0OCOOMHE JICKOBA.

Canp:kaj npeamera

Teopujcka nacmasa

VYBox y MemuuuHCKY Xemujy. PyHkuuonamHe rpyrne. OHU3MUKO XeMHjcke OCOOMHE JIEKOBA: KHCEJIOCT M 0a3HOCT
(YHKIMOHANMX Tpyma, joHM3amWja, JunoduiaHOCcT, pacTtBopsbmBocT. OcHoBHM mpuHmumn SAR um  QSAR.
MorexynapHO—XeMHjCKE OCHOBE MeEXaHHW3Ma [ejCTBa JIGKOBA: DELENTOPH, CH3UMH M HYKICHHCKE KHCEIHHE.
Bbuorpancdopmanuja monexyia nekosa: peakuuje | u Il daze. [logena u ocobune mponexoBa. MenuumHcKka xeMuja
AQHTHUYJIKyCHHUX JIEKOBA.

Ipaxmuuna nacmasa

[MpakTHYHM acmeKkTH yTuliaja MojeAnHUX (YHKIHOHAJIHUX IpyNa WK JeJoBa CTPYKTYpe Ha aKTHBHOCT U JIEJIOBambE
MOJICKyJla JIeKOBa. TMpeaBuljarbe W MPOpayyHABE-C CTEICHA JOHM3AllMje, MApTHIIMOHOT KoedHIMjeHTa W
PacTBOPJBUBOCTU. TEOPETCKH NPHUMEPH 3a IpelBulame METaOMYKHX IyTeBa JEeKoBa (IPaKTHYHA NMPUMEHA peaKiija
mpBe U Apyre ¢aze Onorpanchopmarmje). mpeTpakuBame 0a3u M OaHKK MOAAaTaKa O CTPYKTypaMa eH3uMa | perenTopa
ca [IMJbEM JIOKaJIM3alje aKTHBHUX MECTa 3a BE3HBAbE CYIICTPaTa.

Jlutepartypa

o Patrick GL. Introduction to Medicinal Chemistry. 4th Edition. Oxford: University Press; 2009.

o Beale JM, Block JH (Eds). Wilson and Gisvold's Textbook of Organic Medicinal and Pharmaceutical Chemistry,
12th Edition. Philadelphia: Lippincott Williams & Wilkins; 2011.

o Williams DA (Ed). Foye's Principles of Medicinal Chemistry, 7th Edition. Lippincott Williams & Wilkins; 2012.

o Mihailovi¢ MLJ. Osnovi teorijske organske hemije i stereohemije. Beograd: Gradevinska Knjiga; 1985.

Bpoj yacoBa akTUBHe HacTaBe: 75 | Teopujcka HacTaBa: 45 | IIpakTuuna Hacrasa: 30

MeTtoae usBolem-a HacTaBe
[penaBama, BeKOE U pajl y Majoj TPYIIH.

OueHa 3Hama (MakcumaJnu 6poj noena 100)

IpeaucnutHe 06aBe3e 1oeHA 3aBpIIHM MCIIUT NOoeHA
AKTUBHOCT Y TOKY IIp€laBarmba 10 NUCMEHU UCIIUT

IIpaKTU4YHa HaCTaBa MpaKTUIHHU UCITUT

KOJIOKBH]YMH 30 YCMEHH MCITUT 60
CEeMHUHAPH




Cryamjcku mporpam: Murerpucane akageMmcke cryauje gapmarmje

Ha3us npeamera: ®apmakosnoruja 1

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 6

Yciaos: Youcan IV cemecrap

Iwe npeamera

PazymeBame W ycBajame NpHHIMNA OIMITE (apMakoJOrHje, Kao M YIO3HaBame CTyjAeHara ca (hapMaKoJIOIIKUM
ocoOMHaMa ¥ MOJAJUTETHMa NPUMEHE JIEKOBAa KOjU JIeNyjy Ha LEHTPaJIHU W ayTOHOMHHM HEPBHHM CHUCTEM, Kao H
KapJUOBACKYJIAPHU U PECIUPATOPHU CUCTEM.

Hcxon mpeamera

ITo 3aBpmery HactaBe m3 mpeamera Papmakosormja 1, oa CTyIZeHTa ce O4YeKyje Ja IO3Haje OCHOBHE acIIeKTe
(apmakoanHaMuKe U (papMaKOKMHETHKE JIEKOBa, KiacH(HKaMOHE CHCTEME U KOHLENT IpHjaBe HEXKEJbCHUX JiejcTaBa
JICKOBA, Ka0 M MEXaHW3MeE [1ejCTBa, MHIWKAIWje, KOHTPanHAWUKaIlije, HyCclojaBe, IMMOTCHIMjalTHe WHTEPaKIHje, Kao 1
ocranie (apMaKoJOIMIKEe KapaKTEPUCTUKE JIEKOBA KOjU JENyjy Ha LEHTPAIHA W ayTOHOMHHM HEPBHH CHUCTEM, Kao U
KapIHOBAacKyJlapHH W pECHUpaTOpHH cucreM. Takolje, Of CTyAeHTa ce OueKyje Ja cTekHe cieache BemTHHE:
MIPENO3HABAKEe ONTHMAIHOT HAaYMHA W aICKBAaTHOT ITyTa NMPHMEHE MEAWKAaMEHaTa; WHAWBUIyalIH3aldja NO3UpParba;
panMoHAHK TIPUCTYN MEAMKAMEHTHMA; YTBphuBame Kay3aJHOCTH WM IIPHjaBJ/bHBAKC HEXEJHCHHX JIEjCTaBa JICKOBA,
NIPENO3HABAKEe MOCTOjaba aJCKBATHUX HMHIWKAIMja, WHTEPAKIMja, KOHTpAWHIWKaNWja, Kao W IPOIEHa pHU3HKa
ynotpebe JIeKOBa JieNyjy Ha IIEHTPAJIHU ¥ ayTOHOMHHM HEPBHU CHUCTEM, OJHOCHO KapJHOBACKYyJapHH U PECIIUPATOPHU
CHUCTEM.

Canp:kaj npenmera

Teopujcka nacmasa

Omurn dapmakosnomky npuHUunU. Bese nieka ca penentopoM. MexaHu3aM JejcTBa JEKOBa M TEOpHja pelenTopa.
Jlozupame JeKoBa M KBaHTHTAaTHBHA (apMakoJMHaMHUKa. MeXaHM3MHU aclopiiuuje, JUCTpUOyLuje, MeTadoin3mMa u
enmMMUHaLKje JekoBa. KoHnenTH BomyMeHa JUCTpHOyLHje, KIUpeHca, BpeMeHa nonyenuMuHanuje. HexxesbeHa nejcTaa
nekoBa. XOJHHEPTHYKH W aHTHXOJHHEPTHYKH JEKOBU. ANPEHEPTHYKH W aHTHAIPEHEPIHMYKH JICKOBH. XHCTaMHH H
aHTHXHCTAMUHHIM. CEepOTOHUH U JIEKOBH KOjU OJIOKMpaAjy NEjCTBO CEPOTOHWHA. AHTHIICHXOTHIH. AHTHICTIPECUBH U
CTaOWIIM3aTOpU pacHoliokema. AHTHemwienTuid. Tepamuja I[lapkuacoHoBe Oonectn. Onmonaun. JlekoBH Koju
n3a3mBajy 3aBuCHOCT. Heonmowpnu aHanretund. CemaTHBH, aHKCHONMTHIM W XUIMHOTHLM. AHECTETHLH U
MHOpEIaKCaHCH. AHTHXUIEPTEH3UBH. JICKOBH NPOTHB XUIEPIHIHACMHje. AHTHAPUTMULH. DapMaKOJIOIIKH ACTIEKTH Y
JIOMEHY XpOHHYHE OpOHXHjaIHEe ONCTPYKIMje. AHTUTYCHIIM, EKCIIEKTOPAHCH U MyKoJIoTUIM. KiiceoHnuHa Tepamnuja.
Ipaxmuuna nacmasa

WzpauyHaBame (apMakOKMHETHYKHX mapamerapa. llpakTnunHu acnektd ¢apmakoanHamuke. Tymademe pas3Boja
HexxesbeHUX Jforabhaja. [IpuHumnmu npunarohaBama pexuMma Jo3upama Ipema moTpebama manujeHTa. PemaBame
NPaTKMYHMX Clly4yajeBa y Be3W ca yIoTpeOOM JIEKOBa KOjH JIENyjy Ha LIEHTPAIHU HEPBHH CHCTEM, ayTOHOMHH HEPBHH
CHCTEM, KapIMOBACKYJIAPHU M PECIIMPATOPHU CUCTEM.

JlutepaTtypa

o Jankovi¢ SM (urednik). Priru¢nik iz farmakologije i toksikologije. 6. izdanje. Kragujevac: Fakultet medicinskih
nauka; 2021.

o Varagi¢ V, Milosevi¢ M. Farmakologija. 24. izmenjeno izdanje. Beograd: Elit Medica; 2018.

o Katzung B, Trevor A. Basic & Clinical Pharmacology. 14th ed. New York: McGraw-Hill Medical; 2017.

o Atkinson JA, Huang SM, Lertora JIL, Markey SP. Principles of Clinical Pharmacology. 3rd ed. San Diego:
Academic Press; 2012.

o Ruzi¢ Zecevi¢ D. Zbirka zadataka iz farmakologije i toksikologije za studente Integrisanih akademskih studija
medicine i farmacije. Kragujevac: Fakultet medicinskih nauka; 2023.

Bpoj yacoBa akTuBHe HacraBe: 60 | Teopujcka nacrasa: 30 | MpakTuuna nacraea: 30

MeTtoae u3Bolem-a HacTaBe
[IpenaBama, BexxOe U pag y Majoj TPy

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHM HCIIUT 1noeHa
aKTHBHOCT Y TOKY NpeJlaBama 15 MMUCMEHU UCITUT 42
MIpaKTUYHA HacTaBa MIPAKTUYHU UCTIUT

KOJIOKBHjYMH 43 YCMEHH MUCIUT

CEeMHUHAPH




Cryamnjcku nmporpam: MHrerpucane akageMcke cTyadje hapManuje

Ha3sus npeamera: MHCTpyMeHTaIHE METOAE

Craryc npeameta: O6aBe3HU

Bbpoj ECIIB: 5

Yciaos: Ynucan IV cemecrap

Inss npegmera:

Cruname 3Hama W BEIITHHA M3 00JIACTH WHCTPYMEHTAJIHMX METOJa aHayu3e, YKJbydyjyhu cIieKTpockolcke MeToze
(UV-VIS cmektpockonuja, wunbpaupeeHa (IR) cmektpockomnuja, HykJIeapHO-MarHeTHO-pe3oHanTHa (NMR)
CHEKTPOCKOIMja, MaceHa CIEKTpOMeTpHja), Xxpomartorpadcke merone (MHCTPYMEHTAaJHE M HEHUHCTPYMEHTAJIHE) H
KOMOMHOBAaHE XpOMAaTorpad)cKo-CIIEKTPOCKOIICKE METOJE, Kao M OCHOCOOJbaBame CTYAEHTa Ja CaMOCTaJIHO
naeHTH(HKYje CYNCTaHIIE Ha OCHOBY CIIEKTPAJHUX MOJaTaka, Kao M Ja ojadepe W MPHMEHH HEKy OJl METOJa Yy LIUJbY
cemaparje, KBaTUTaTUBHE aHAIN3€ M KBAHTHTATUBHE aHaIH3€e (hapMaleyTCKUX CYNCTaHIM, OMJBHUX IpOra M HBHXOBUX
CEeKYHIapHUX METa00JINTA.

Hcxon npeamera:

[o 3aBpmIeTKy HacTaBe u3 mpenMmera MHCTpyMeHTaIHe METo/e, OJ CTYJCHTA ce OYeKyje Aa CTeKHE OCHOBHA 3Hama U
BEIITHHE O METOJaMa Koje ce KOPHUCTe Y MHCTPYMEHTAHO] aHAJIH3M W HBUXOBE NMPUMEHE y aHAIH3H (hapMareyTCKuX
MIPOU3BO/JIA.

Canpixaj mpeamera

Teopujcka nacmasa

Merone koje ce mpuMewyjy y GapmaueyTckoj aHaiu3u. EnexTpomarHeTHo 3paueme. CHEKTPOCKOIICKE METOJIE.
Ancoprnigja ¥ eMmucwja 3pauema. Jlambep-bepoB 3akonH. OcnoBe UV-VIS cnekrpockonuje. CHumame u
untepnperanyja UV-VIS cnektapa u aHanm3a crekrapa (hapManeyTCKuX CYICTAHIU ca KHUCeI0-0a3HiUM ocoOMHaMa U
TayToMepa. MeToJe 3a KBaHTUTATUBHO ofpehuBame caapxaja hapmaneyrckux cyncraniu. OcHose IR criekTpockonyje
U TprMeHa y (apMareyTckoj aHammsu. IR crekTpu mojennHUX Kilaca XeMHjCKUX jenumbema. |R cnekTpu jennmerma ca
kapOoHmTHOM rpynoM. CHuMame IR criekrapa U mprMeHa y KBaHTUTATHBHO] aHanu3H. OCHOBE HYKJIeapHO-MarHeTHO-
pesonantHe cnexrpockonuje (NMR cnekrpockonuje). Ocnose *H NMR u 3C NMR cnekrpockonuje. OcHOBe MaceHe
CIIEKTPOMETpHje M BpCTE (parMeHTanMOHHMX Ipoleca. KapakTepucTuke MaceHUX CIeKTapa MOjeJHHHX Kiaca
jemmmema. XpoMmaTtorpapcke wmerome aHammze. l[acHa xpomarorpadmja (GH) w BucOKoedukacHa TedHa
xpomarorpaduja (HPLC). KomOuHoBaHe MHCTpyMeHTalHe MeToje. XpomaTorpadceko-cnekrpockorncke merone (GH-
MS, HPLC-UV, HPLC-MS, HPLC-NMR). Artomcka amcopniyoHa ¥ emucuoHa (TuiamMeHa (oToMeTpuja)
cnekrpomerpuja. Enekrpoananutuuke Metonxe. Pedpakromerpuja M monapumerpuja. AHanuza CeKyHIapHHX
MeTabonuTa. AHanu3a OMIBHUX JpoTa.

Ipaxmuuna nacmasa

OnpehuBame KOHIEHTpamMje pacTBopa. [IpomeHa Amax KOA KomyroBanux cucrema. Anamuza UV-VIS crnekrapa
opraackux Monekyna. UV-VIS cnektpodoromerpujcka ananmsa. Matepnperanyja IR ciekrapa monexyna. Ananusa IR
CIeKTapa jeIumema ca KapOoHWIHOM rpymoM. Murepmperamuja 'H NMR chekrtapa. Pemapame cIeKTpalHHX
npobnema. AHanu3a MaceHHX crekrapa. OxpeljuBambe MOJEKYJICKOr jOHa, OCHOBHOT jOHA, METACTAOWIIHHX jOHA M
ocTauxX (parMeHTalMOHHX jOHA y MAaceHOM CIEKTpy. YTBphHBame NpUCYyCcTBa HM30TONA Y MAaceHOM CIIEKTPY.
OnpehuBame CTpyKType jenuiberha KOMOMHOBAHMM XPOMATOrpaCKUM W CHEKTPOCKONCKUM Meronama. [IpuHiumm
nojapumerpujckor ozapehuBamwa. IIpuHuuMnu pedpakToOMETpHjCKUX Meperma. [IpUHIMIIN aTOMCKE arCOpIIHOHE
CIICKTPOCKOIUjCKe aHanu3e u miameHe Goromerpuje. ['acHoxpomarorpadcka u HPLC ananmsa. AHamu3a CeKyHIapHUX
MeTabonuTa. AHanM3a OMJBPHUX JIPOTa.

JlutepaTtypa

o Manojlovi¢ N. Instrumentalne spektroskopske i hromatografske metode analize. Kragujevac: Fakultet medicinskih
nauka; 2016.

o Manojlovi¢ N, Magkovi¢ P. Odabrane metode instrumentalne analize. Cagak: Agronomski fakultet Univerziteta u
Kragujevcu; 2016.

o Milosavljevi¢ S. Strukturne instrumentalne metode. Beograd: Hemijski fakultet; 2004.

o Watson D. Pharmaceutical Analysis: A Textbook for Pharmacy Students, Edinburgh: Elsevier; 2005.

Bpoj yacoBa akTuBHe HacTaBe: 60 | Teopujcka nacrasa: 30 | IIpakTuuna nacrasa: 30

Mertone u3Bohema HacTaBe
[IpenaBama, BexOe, pagy MaJloj IpynH

Ouena 3Hama (MakcuMaJIHu Opoj noena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTHBHOCT y TOKY ITp€aBamba 15 MTMCMEHH MCITUT

IIpaKkTHYHa HacTaBa (Bex0Oe) TIPAaKTHYHH MCITUT

KOJIOKBH]YMH 15 YCMEHU HCIIUT 70
CeMHHapH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: dapmaneyrcka GuU3HIKa XeMuja

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucan IV cemecrap

s npeamera

Cruname OCHOBHUX 3Hama M3 (M3MYKE XeMHje Koja uM oMoryhaBajy pasyMeBame Kako OMIITHX cajapikaja u3 obnactu
XEMHJCKHX HayKa, TaKo M cajapkaja u3 obmactu (apmanuje, Kao IITO Cy HOjMOBH BE3aHH 3a €HEPTETHKY XEMH]jCKUX
peakuuja, OMOEHEPreTHKY, YJIOTY EJIEKTPOXEMHJCKHX Ipoleca y (eHoMeHMMa TpaHcdepa joHa M EJIEKTpOHA Yy
OuonomkuM cucremuma. OCUM ToTa, LIMJb IPEMETA je IPYyKamke OCHOBHUX 3Hama HEONXOAHKX 32 pasyMeBame Op3uHe
U KHHETHKE KOJOM C€ O/BHjajy KakO XEMHjCKE, TaKO W EH3MMCKHM KaTajlCaHe peakluje, IITO je eCEHIHjalHO 3a
pasyMeBame Mporieca Be3aHux 3a ¢hapMaimjy KOju 3aXTeBajy MYJITHAUCITUIUIMHAPHH MPUCTYIIL.

Hcxon npeamera

[To 3aBpmiety HacTaBe u3 npeaMera OCHOBH (M3UUKE XEMH]jE Off CTyICHTa Ce 0YeKyje Ja CTEKHE OCHOBHA 3Hamba: Koja
uM oMoryhaBajy TepMOINHAMHYKO, €IEKTPOXEMHU)jCKO ¥ KMHETHIKO pa3yMeBame KaKO XeMHjCKHAX TaKo U OWo Tporieca.
Ha kpajy HactaBe u3 mpeamera OCHOBH (H3MUKE XeMHje OJ CTYICHTa Ce OYeKyje Na caBiana cieneche BEIITHHE:
W3BOAUTH OCHOBHA (DM3NYKOXEMHjCKA MEperba, OBIaajy U3pauyHaBamheM OCHOBHHX TEPMOAWHAMHYKHX BEJIMYHHA KAO
IITO Cy EHTAJHja, CHTPOIMja CIOO0JHA CHEPTHja, H3pauyHABAKE OCHOBHUX TEPMOJIMHAMIYHUX BEJIMYMHA KA0 IITO CY
MIOTEHILIM]aJl eIeKTPOXeMHUjcKHX hernija U KoHcTanTe Op3uHa n3abpaHKuX peakiuja.

Canp:kaj npenmera

Teopujcka nacmasa

OcHOBEe MOJICKYJICKUX KpeTama W MHTepakiuja. Du3nuka cramba Marepuje U OCHOBHe (u3muke BenudyuHe. OcoOuHe
racoBa. Enexkrpocratuuke uHTepakuuje. Mehymonekyicke uHTepakimje. XeMujcka TepMoJuHaMuka. TepMmoxeMuja -
NIPBU 3aKOH TepMoauHamuke. EHTponuja rubcoBa cioboiHa eHepruja. XeMHjcka paBHOTEXKa, KOHCTaHTa PaBHOTEKE.
Bbroeneprernka. TepMomuHammMKa cMemia, pacTBOPH M OCMo3a. EnekTpoxemuja ¥ XeMHjCKa KHHETHKA.
Enextpoxemujcku ocHOBH Tmporeca. Enextpoxemujce hemuje — xemmjcku u3BOpH CTpyje. KoHmeHTparmoHe
enekTpoxemujcke hemmje pH-merap. Karanusa, eH3uMcku kaTanucane peaknyje. Jucep3an CHCTEMH.

Ipakmuuna nacmasa

[Mpuanmn Mepemwa: KpBHor mnputncka m AtMocdepckor mnpurucaka. CuMynanuja OCHOBHMX TacHMX 3aKOHa H
oxpehuBame 3ampeMHuHe, TeMIlepaType W IMPUTHCKA HA OCHOBY T'aCHHMX 3aKOHA. ENeKTpOnpoBOMIBMBOCT pacTBOpaA.
[MonapHoct Mosekylia ¥ MelhyMOJIeKyJICKe HWHTEpakifje: aHuMalyja pazIMYuTHX [puMepa MeljyMoJeKyJICKuX
unrepakiyja. OnpehuBame TormotHuX edekara kajsopumerpujcku: CrnenudUYHU TOIJIOTHM KamauuteT, Toruiora
pacTtBapama, TorioTa HeyTpaiusanuje. OapehuBame KaJOpUYHUX BPEJAHOCTH, KAJIOPUMETPH U KaJopuMeTapcka 6omoa.
I'mbcoBa ciio0ozHA €Hepruja M CIIOHTaHOCT. TepMoJMHAMuKa HM3padyHaBama, MOTPOLIKE EHEepPruje y OpraHu3my.
[Tpumepu u cuMmynaiyja OCMOTCKUX IM0jaBa. PelyKIIMOHM TOTEeHIMjal pa3nuuuTux merana. OnpehuBame noTeHnujaa
SNIEKTPOXEeMHjCKUX henMja, pa3iiika penyKIHOHHMX IMOTeHIHWjana pasnuuutux Mmerana. OxpehuBame pH pazmuumutux
pactBopa. OznpelhuBame KOHCTaHTe Op3MHE: MPUMEP peakilije XUAPOJIH3e aCIHPHHA Y JKEJYIly W JIBAHAECTO IaJadHOM
upeBy. OnpehuBame MuxaenncoBHX KOHCTaHTH €H3UMCKM KaTalMCaHUX peaknuja. Merone oxpelhuBama KpUTHUHE
MHIIEIApPHE KOHIIEHTPALH]a.

Jlutepartypa

o Holclajtner Antunovi¢ I. Opsti kurs fizicke hemije. Beograd: Fakultet za fizicku hemiju; 2000.

o bordevi¢ SB, Drazi¢ VJ. Fizicka hemija. Beograd: Tehnolosko-metalurski fakultet; 2010.

o Dondur V, Mijailovi¢ N, Arsenijevi¢ D. Farmaceutska fizicka hemija zbirka zadataka. Kragujevac: Fakultet
medicinskih nauka; 2022.

o Jovanovi¢ Stevi¢ S. Praktikum iz predmeta Osnovi fizicke hemije. Kragujevac: Fakultet medicinskih nauka; 2024.

Bpoj yacoBa akTuBHe HacTaBe: 45 | Teopujcka Hacrasa: 30 | IIpakTnyHa HacTaBa: 15

MeTtoae u3Bolem-a HacTaBe
[IpenaBama, BexxOe U pag y Majoj TPYIIH.

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1noeHa 3aBpIIHN HCTIUT 1oeHA
AKTHUBHOCT y TOKY IpeAaBama MMMCMEHU UCTIUT 30
MIpaKTUYHA HacTaBa 30 MIPAKTUIHH UCTIUT

KOJIOKBHjYMH 40 YCMEHH UCTIUT

CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Haszus npeamera: VcrpaxxuBama y papMarieyTckuM HayKama

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucan IV cemecrap

Iwe npeamera

Ocnoco0sbaBame CTyICHATA J]a CAMOCTAIHO 00aBJhajy UCTPAKUBALE Y 00sacTH (apmarliyje, Kpo3 CBe HeonxoHe (dase:
n30op IMJba MHCTpaKUBama, W300p oaroeapajyhe Meronmonoruje, wm3paja IUlaHa WCTPaXkKMBamba, CIPOBOheme
UCTpaXMBarbha U CaollITaBame pe3yirara y GopMu HayqyHOT MJIM CTPYYHOI PYKOIHCA; Pa3Boj PalMOHAIHOT MPHCTyIa
npobaeMiMa y IpaKkCH, 3aCHOBaH Ha MCTPAXKUBAKUMA U TOKA3HMa U3BCICHUM H3 FbHX.

Hcxon mpeamera

[To3HaBame METOMOJIOTHjE MCTPAKUBAaKA y KIMHUYKO] M €KCIEPHMEHTAIHO] (GapManuju M HadMHA W3paje HayyHOT
pykommuca. OBmagaBamke BEIITHHOM IMPETpaXXKMBamka HAy4dHE JHTEpaType, Ou3ajHa CTyIHje, CTaTHCTHYKe oOpane
pesynrara, W MHCamba HAyYHOT WIAHKA. YCBajalke CTaBa Ja CE CTUYKM IPUHIWIHN YBEK MOpajy MOIITOBATH Yy
HCTpakWBambUMa y (hapMalliju ¥ [1a je MaHUITyJIaluja pe3yITaTuMa paan mocTu3ama Behe MpuXBaTIbUBOCTH OJ] CTpaHe
HAaYYHHUX YacOIHca HEJI03BOJbHBA.

Canp:kaj npeamera

Teopujcka nacmasa

OCHOBHH €JIEMEHTH HCTPaXHBama y (GapMalHju: HCTPAXKUBAYKO MMUTAEkE, YTBPHUBAKHE CMUCICHOCTH HCTPaKUBAYKOT
MUTamka, U300p BpCTE CTyAuje, oapeluBame CTYAUjCKE MOMyIallije U BEIMYUHE y30pKa, YTBphHBame mapaMmeTrapa Koju
ce Mepe, u300p CTaTHCTHYKOr TecTa. Jloka3uBame 3aBUCHOCTH edeKTa o]l KOHLEHTpAalyje aKTUBHE CYIICTaHIE.
[IpenHocTH M MaHe MOjeAMHHMX BPCTa OICEpBAlMOHMX cTyauja. IlomHomeme mpemiora cryauje Etuukom oxbopy.
Wudopmucanu npuctaHak mnanujeHra. MynTHBapHjaHTHE aHanu3e: OMHApHA JIOTHCTHYKA perpecuja U MyJITHILIA
JIMHEapHa perpecuja. TeKCTyallHH, rpadMyKy U TabenapHu Ipukasu pesynrara. OCHOBHH NPHHIMIIN MMUCAKka HAYYHOT
pana. IlpuHounu HaBohema pedepeHIM y HaydyHOM pany. [pelke y HCTpaKMBambHUMa, HE-€THYKO IOHAIIahe
HCTpakuBava, CKIOHOCT (SHIII. bias).

Ipaxmuuna nacmasa

VY TOKy HacTaBe Ha OBOM IIpEIMETY CTYICHTH Cy y 00aBe3H Ia y3 oMol HacTaBHUKA HCIUIAHHPAjy, CIPOBELNY,
AQHATM3MPAjy U caonuTe y GopMu HAyYHOT WIAHKa PEe3yJITaTe CBOT CAMOCTAJIHOT HCTPaXKKBakba y obnact papmalmje.

Jlutepartypa

o Jankovi¢ SM. Dizajn istrazivanja. 2. izdanje. Kragujevac: Fakultet medicinskih nauka; 2024.

o Hulley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing Clinical Research. 3rd ed.
Philadelphia: Lippincott Williams and Wilkins; 2007.

o Peacock JL, Peacock PJ. Oxford Handbook of Medical Statistics. 2nd edition. New York: Oxford University Press;
2020.

o Jankovi¢ SM, Stefanovi¢ S. Osnove statistike za lekare, farmaceute i stomatologe. 1. izdanje. Kragujevac:
Medicinsko drustvo za radionalnu terapiju Republike Srbije; 2018.

Bpoj yacoBa akTuBHe HacTaBe: 45 | Teopujcka HacraBa: 30 | IIpakTnyHa HacTaBa: 15

Meroae uspohema Hacrase
[IpenaBama, Be:xOE U paj y Mauoj TPyIIH.

OueHna 3Hama (MakcuMaJnu Opoj noena 100)

IIpenucnuTHe 06aBe3e noeHa 3aBpLIHN UCTIUT NnoeHa
aKTUBHOCT y TOKY IIp€aBama 10 MUCMEHU UCTIUT 70
IIPaKTHYHA HacTaBa 20 TIPAKTHYHH HCITUT

KOJIOKBH]YMH YCMEHH MCITUT

CeMHHapH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: CDapMaueyTCKa XeMI/Ija XCTCPOUUKIINIHUX jeZ[I/IH)eH)a

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucan IV cemecrap

Iwe npeamera
Cruiame 3Hama U3 00yacTu hapMaleyTCKe XeMHje XCTEPOIMKINYHUX jeIN-CHha 01 3HaUaja 3a apMalmjy.

Hcxon npexmera
[To 3aBpieTky HactaBe u3 npeamera PapmaneyTcka XeMHuja XeTepPOLMKINYHIX JeUbeba, CTyieHTH he ctehu 3Hama 1
BEIITHHE 33 Pa3yMeBabe 0JJHOCA CTPYKTYpa-aKTUBHOCT XETEPOLMKIMYHUX jeIMbeba 0J1 3Havaja 3a papManyjy.

Capp:kaj npegmera

Teopujcka nacmasa

AmmdaTtnuHa XeTepOUMKINYHA jeTUbemha OJ 3Hauaja 3a (apmainujy. TpowiaHM apoOMaTHYHH XETEPOLUKIYCH O]
3Ha4yaja 3a (apmanujy. YeTBopowsaHM apoMaTHYHH XETEPOIMKIYCH Of 3Hadaja 3a (apmanujy. I[lerouwmanu
apOMaTHYHM XETePOLMKIYCH Ol 3Hauaja 3a (apmanujy. LllectowraHu apoMaTHYHH XETEPOLUKIYCH OJ 3Hayaja 3a
dapmanyjy. CeaMOWIaHH apOMaTHYHH XETEPOLMKIYCH O 3Hayaja 3a (apmanujy. KoHIeH30BaHa XeTEpOLMKIMYHA
jennmema y papMalmju.

Ipaxmuuna nacmasa

AnudaTHiHa XEeTepOLMKINYHA jeAUbCHa - CTPYKTYpa, (GH3WYKE M XEMHjCKe OCOOWHE, peakKlyje, CHHTE3a, Ba)KHU
JCpUBATH TMPHUCYTHH Yy MPHUPOJHHM MPOU3BOAMMA, JICKOBMMA U Y OHOJIOIIKM aKTUBHUM jCIUIbCHUMA. TpounaHu
apOMaTHYHHU XETEPOLMKIIYCH Ca JeJHUM WJIH BUILE XeTepoaTroMa - CTPYKTypa, (PU3HUKe U XeMHUjCcKe 0COOMHE, peakiuje,
CHUHTE34a, BAXXHU ACPpHUBATHU NPUCYTHU Yy NPUPOAHUM NPOU3BOJAMMA, JICKOBUMA U Y OMOJIOIIKY aKTHUBHHUM jeﬂI/IH)eH)I/IMa.
YeTBOPOUWIAHH apOMATHYHH XETEPOIMKIYCH Ca jSAHAM WM BHIIEC XEeTepoaroMma - CTPYKTypa, (GU3MdIKe U XEeMHUjCKe
ocoOuHe, peakiyje, CHHTE3a, BaXHU ACPHBATH NPHCYTHH Y IMPUPOJHHM IPOM3BOAMMA, JIEKOBUMA M Y OHOJIOLIKH
aKTUBHUM jequmbeihiMa. [leTowiaHn apoMaTHYHH XSTEPOLMKIYCH ca jeAHHM WM BHUILIE XETepOoaToMa - CTPYKTYpa,
(bu3nUKe ¥ XeMHjcKe 0COOMHE, peaKiyje, CHHTe3a, BaXKHU ICPUBATH IPUCYTHU Y NPUPOJAHHM IPOM3BOIUMA, JICKOBHMA
1 'y OHMOJIOLIKH aKTHBHHM jelumbehbiMa. LllecTowrann apoMaTHYHN XETEPOLUKIIYCH Ca jeHIMM WM BUILE XeTepoaToMa
- CTpyKTypa, GH3MYKE W XEMHjCKe OCOOMHE, peakuuje, CHHTe3a, BaXHH JACPUBATH INPHUCYTHH Y MPUPOJHUM
NPOU3BOANMA, JIEKOBUMA M Y OUOJIOLIKK aKTHBHUM jequiberiuMa. CeIMOUWIaHH apOMAaTHYHU XETEPOLMKITYCH €a jeTHUM
WITH BHILIE XETEPOATOMa - CTPYKTYpa, pU3HNUKEe M XeMHjCKe OCOOMHE, peakiiyje, CHHTe3a, BaKHU JIePHUBATH NPUCYTHH Yy
NPUPOJHUM TPOU3BOAMMA, JIEKOBUMAa W y OHOJIONIKM aKTHBHUM jenutberbuMa. KOHIEH30BaHM XETEPOLMKIYCH ca
JeIHUM WJIM BHIIE XETEPOAaTOMa - CTPYKTypa, (PU3MUYKEe M XEMHjCKe OCOOMHE, peakiifje, CHHTE3a, BaKHH JCPUBATH
MIPUCYTHHU Y MPUPOJIHUM IPOU3BOJIMMA, JICKOBHMA M Y OMOJIOIIKY aKTUBHHUM jeIMbEhHMa.

JlutepaTtypa

o Pavlov S. Uvod u hemiju heterocikli¢nih jedinjenja. Beograd: Grafopan; 2001.

o Jeremi¢ N, Mijajlovi¢ M, Nikoli¢ M. Farmaceutska hemija 1: odabrana poglavlja. Kragujevac: Fakultet medicinskih
nauka; 2021.

o Vollhardt KP, Schore NE. Organska hemija. Beograd: Data status; 2004.

o Savi¢ V. Hemija heterocikliénih jedinjenja. Beograd: Farmaceutski fakultet; 2011.

Bpoj yacoBa akTuBHe HacTaBe: 45 | Teopujcka Hacrapa: 30 | I[IpakTnyna HacTaBa: 15

Mertoae uspohema Hacrase
[IpenaBama, mpakTHYaH pajx Ha BexOama, paj y Majioj TpyIIu.

Ounena 3Hama (MakcuMaJiHu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 15 MUCMEHHU HCIUT 30
NIPaKTHYHA HacTaBa 15 PAKTHYHNA UCITUT

KOJIOKBH]YMH YCMEHH MCITUT

CEeMHHapH 40




Cryamnjcku nmporpam: Murerpucane akageMcke cryauje gapmarmje

Ha3zuB npeamera: MenunuHcka Onoxemuja

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

YcaoB: Yrucan IV cemecrap

Iwb npeamera:
VYcBajambe 3Hama O OMOXEMHjCKHMM IpOMEHaMa KoOje Ce jaBjbajy y XyMaHuM OojiecTHMa, Kao M pa3yMeBame
MEJIMIIMHCKHX, XEMH]CKUX M TEXHOJIOIIKUX IPHHIMIIA MEJUIIMHCKE OHOXeMH]e.

Hcxon mpeamera

[To 3aBpuieTKy HacTaBe W Iojlaramy HCIHMTa M3 OBOT IpeAMETa, CTyJeHT he OMTH OocIocoOJbeH Ja pasyMme yJory
OuoxeMujcke aboparopuje y IUjarHOCTULHM, Npahemy U Jieuehy XyMaHuX 000Jbema, 1a onabepe onrosapajyhu Tecr,
oxpean onrosapajyhu mapamerapa W HpOLEHM pe3ylTare JIaDOpaTOPHjCKUX TECTOBA, Ja INpENo3Ha BapHjadiie Koje
YTHYy Ha TECTOBE, JIa pa3yMe KIMHIUYKY KOPHCHOCT, K0 U Jja MPaBIJIHO HHTEPIPETHPa J1a00paTOPHjCKE pe3ynrare.

Capap:xaj npegmera

Teopujcka nacmaea

[MpemananuTiyuka, NpeaHANTNTHYKA, AHAINTHYKA, MOCTAHAINTHYKA M MOCTIIOCTAHAINTHYKA (asa J1abopaTOpHjcKOT
npoueca. [Ipuniumm nobpe nadbopaTtopujcke mpakce. AHATUTHYKA TEXHUKA Y MEAUIIMHCKUM JabopaToprjaMa: OCHOBHH
npuHOMnu ¥ npumena. OnpehuBame KaTalUTHUKE aKTHBHOCTH €H3uMa. lMcmuruBame mnopemehaja y merabonmmsmy
yribeHHX Xuzapara. McmuruBame mopemehaja y merabommsmy nmmuzaa. VcnmrtuBame mopemehaja y meraboimsmy
AMHMHOKHCEJIMHA U NpoTerHa, KIIMHNYKKY 1 OMOXEMUjCKU aclieKTH KopoHapHe OosecTtr cpua. Kimunnuke n Onoxemujcke
aHalM3e y JMjarHOCTUIIM XEMAaTOJOIIKUX 000Jbera. bosecTu jeTpe: KIMHUYKA M OMOXEMHUJCKHM acleKTH. AKyTHa H
XpOHWYHA TMoOBpena OyOpera: KIMHWYKM M OHOXEMMjCKM acrekTH. KiuHuuka u JgabopaTopujcka HpoleHa
aOHOPMAJTHOCTH LITUTACTE XKJie3/ie. Peymarcke 6oiecTr U 60iecTH IOKOMOTOPHOT CUCTEMa: KIMHUYKU U OMOXEMU]jCKU
acriektd. KimHMuku n naGoparopujcku mpodusl NpUMapHOr xureprnaparupouu3Ma. CHHIPOM TOJUIMCTHYHUX
jajHUKa: KIMHWYKa W JabopaTopHjcka eBamyandja. brmoxemmjcka mporeHa IucQyHKIMje HAAOyOpexHe KIle3[e:
KIIMHUYKA 1 JJAOOpaTOpHjcKa NEepCIIeKTHBA.

Ipakmuuna nacmasa

VYBoz y KIMHUYKY 1a00paTOPHjCKy MPAKCy U 1ab0paTOpHjCcKe MpoIece M JOKYMEHTALH]y. YTIO3HABAkE ca KIMHUIKUAM
71a00paTOPHjCKUM aHAIM3aTOPHMa M MPUHIMINMA aHAINTHYKUX TexHuka. OppehuBame Omomapkepa mopemehaja y
MeTabou3My yribeHux xunapara. OppehuBamwe mmmugHor mnpodmia. JlabopaTopujckn TECTOBH Y JAWjarHOCTHIH
nopemehaja merabonmu3ma mnporenHa. OpnpeljuBambe KaTalWTHYKe AKTHBHOCTH KIMHUYKU PEJICBAHTHUX EH3HMMa.
OnpehuBambe KOMIUIETHE KpBHE CIHMKE, Opoja PETHKYJIOLMTa, KPBHH pa3Mas, Iperyiejl KOIITaHe CpxKH, Op3uHa
CceIMMEHTAIHje ePUTPOIIMTa, TECTOBH XxemocTtase. OnpeljuBame 6rnomapkepa donectu jerpe. OnpehuBame GHomapkepa
omrehemwa OyOpera. Ananmza ypuna. OnpehuBame cpuanumx Ouomapkepa. OnpehuBame OHOMapkepa peyMaTCKHX
Oonectu.  OpnpehuBame  TupouaHMX  XopMoHa M aHTurena. OppehuBambe  Ouomapkepa  IpUMapHOT
xunepnaparupounansma. OjpehuBame OMoMapkepa CHHApOMa MOJIMIUCTUUHMX jajHuka. OpapehuBame Ouomapkepa
mucyHKIMje HanOyOpeKHe JKIIe3e.

Literature

o Majki¢-Singh N. Medicinska biochemija. Beograd: Drustvo medicinskih biohemicara Srbije; 2006.

o Koracevi¢ D. Medicinska biohemija. Beograd: Savremena administracija; 2011.

o Liberman M, Peet A. Marks’ basic medical biochemistry: a clinical approach. 6th ed. Philadelphia [etc.]: Wolters
Kluwer; 2023.

Bpoj yacoBa akTuBHe HacTaBe: 45 | Teopujcka nacrasa: 30 | IIpakTHuna Hacrasa: 15

MeTtone u3Bohema HacTaBe
[pepaBamba, MpakTHYAH Pajl HA BexOaMa M paji y Majioj rpyIu.

OueHa 3Hama (MakcumaJjnu 6poj noena 100)

IpeaucnutHe 06aBe3e 1noeHa 3aBpIIHN HCTIUT 1oeHA
AKTHUBHOCT y TOKY IIpeAaBama 30 MMMCMEHU UCTIUT 70
MPaKTHYHA HACTaBa MIPAKTHYHH HCITUT

KOJIOKBH]YMHU YCMEHH MCITUT

CeMHHapH




Cryamujcku nmporpam: MHrerpucane akageMcke cTyadje hapmanuje

Ha3us npeamera: Papmakorsosuja

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 7

YciaoB: Youcan V cemecrap

Iwb npeamera

Cruname 3Hamba 0 OMOJIOMIKY U (hapMaKOJIOIIKK aKTHBHUM jeHI-EHUMa TIOPEKIOM U3 NPUPOAE, YKIbYUdyjyh lbUX0BY
OnocuHTE3y, TOJETy, METOJE H30JI0Bama, pas3lBajama, WACHTH(UKaNWje W KapakTepusauuje. YcBajame 3Hama o
HajBXHUJUM NPUPOJTHHUM JICKOBUTHM CHPOBHHAMa M Pa3yMeBambe IBHXOBOT 3Ha4aja y GpapMalju 1 MeTMIHUHH.

Hcxon mpeamera

Crynentn he pasyMeTH HCTOPHjCKM 3HAa4ya] M MOJAEpaH KOHLENT (apMakorHo3uje, ro3HaBahe JekoBHTe OHIbHE
CHPOBHHE, HBUXOBO IPHKYIUBamke, 00pamy, KIacupHUKanWjy, HISHTH(UKAU]y Kao W IAKOBame, CKIAIUIITEHHC,
JIeNIOBalbe M NPUMEHY OMJBHUX W ocTanux npora, ctehu he 3Hama O mpuMapHHM M CEKyHAApHHM METaOOJIHTHMA,
FUXOBHMM OWJIOIIKMM aKTHBHOCTHMA M MEeTOAaMa KapakTepHu3allije U HISHTUDUKAIIH]E Y Jporama.

Canp:kaj npeamera

Teopujcka Hacmasa:

Hedununmja, ucropujar, IHJb, TPSHYTHH CTaTyc M pa3Boj (apmakorHo3mje. Mopdornoruja m aHatomMuja OHIbaka.
Pasnuuuti M3BOPH CHPOBUX JApora M KUXOBa KiIacH(pHKalMja ¥ HICHTU(HKanMja. BruocuHTe3a n Kiacupukanmja
OWJbHUX MeTaboauTa. MeTosie y aHAIMTHYKO] XEMHjH MPUPOTHUX TPOM3Boa. M3010Bamke 1 pa3jallimbaBambe CTPYKTYPEe
NPUPOJTHHUX TPOM3BOAA. YTJbEHH XHIpPaTH, aMUHOKUCEJIMHE, BUTAMHUHM W TNeNTuau y GdapMmanuju. AJKaJouIu.
JlepuBaTH ankajouga OPHUTHHA, JIM3WHA U HUKOTHHCKE KHCEJIWHE. AJIKAJIOMJHU AepuBaTH (peHHaNaHWHA, TUPO3MHA,
xucTHAMHA U Tpuntodana. CTEpOUIHN U TEPIEHCKH alkalonau. Xerepo3uau (rimko3uan). JemHocraBHa (eHOHA
jenumema y Ousbkama. [lomudeHonna jenumema y Owibkama. Kymapunu, jurHanu, ¥ (iaaBoHouau. XHHOHH,
[jaHOTCHU M CYMIIOPHH XeTepo3uad. MOHOTEPHEHCKH M KapJHOTOHMYHH XeTepo3uad. CanoHO3HIOW W TaHHHH.
TeprieHu u eTapcka yiba. ApoMaTHYHE JIpore.

Ipaxmuuna nacmasa:

Mopdoonko-aHaTOMCKe KapaKTepHCTHKE OCHOBHUX OpraHa OMJBHOT opraHm3ma. MaKpOCKOIICKa, MHUKPOCKOIICKa W
MHUKPOXEMHjCKa aHajmu3a OMJbHUX Ipora. OCHOBHH (UTOXEMHjCKH IOCTYILM - METOJE CKCTpakLuje, OJBajama U
nneHTuukanmje. ExcTpaknuja ankanouwpa. MaeHTHUKanmja amkalouga ONIMNTHM H CICHU(QHYHIAM TECTOBHMA.
Unentndukanmja ankanonga TLC meromom. Excrpakiuja, KBalWTaTUBHO M KBAaHTUTATHUBHO ojpehuBame ¢eHona.
ExcTpakuuja, KBAIMTaTUBHO W KBaHTHTaTHBHO ojipehuBame (aBoHOoMIa M KymapuHa. EkcTpakiuja M J0OKa3HBambe
NPUCYCTBAa XMHOHA Yy Jporama. XeMHjCKM TECTOBU 3a KapIHOTOHMYHE, I[HjaHOT€HE U MOHOTEPIICHCKE TJIMKO3HIE.
KBanuTaTMBHO M KBAaHTUTATHBHO OJipeljuBame caoHO3W1a U TIIyKO3HHoJaTa. KBajquraTuBHa M KBAHTHUTATHBHA aHAIIM3a
TAaHMHCKHX Jipora. ExcTpakuuja erapckux yJjba. KBanuraTvBHa v KBaHTUTATHUBHA aHaiIM3a eTapckux yyba. 1LC ananmza
MOHOTEpIICHA.

JlutepaTtypa

o Kovacevi¢ N. Osnovi farmakognozije. 3. izdanje. Beograd: Srpska Skolska knjiga; 2004.

o Sovrli¢ MM, Manojlovi¢ NT. Osnovi farmakognozije i fitoterapije: priruénik za praktiénu nastavu. Kragujevac:
Fakultet medicinskih nauka; 2021.

o Heinrich M, Barnes J, Prieto-Garcia J, Gibbons S, Williamson E. Fundamentals of Pharmacognosy and
Phytotherapy. 3rd ed. Edinburgh: Elsevier Science; 2018.

o Manojlovi¢ N. Praktikum sa radnom sveskom iz farmakognozije. Kragujevac: Fakultet medicinskih nauka; 2012.

Bpoj yacoBa akTuBHe HacTage: 90 I Teopujcka HacTaBa: 45 I IIpakTnyHa HacTaBa: 45

MeTtoae usBolem-a HacTaBe
[IpenaBama, BexOe, pasl y MajJuM rpymnama.

OueHa 3Hama (MakcuMaJjnu 6poj noena 100)

IpeaucnutHe 06aBe3e Iloena 3aBpIIHN HCTIUT 1noeHa
AKTHBHOCT y TOKY Ipe/iaBaiba MTUCMEHH HCITUT 40
MIPaKTUYHA HacTaBa (BewkOe) 30 YCMEHH UCITUT

KOJIOKBHjYMH 30 MIPAKTUYHH UCTTUT

CeMHHapH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: dapmaneyrcka xemuja 2

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 7

YcaoB: Ynucan V cemecrap

Iwe npeamera

OsnanaBame 3HamMMa M BemITHHaMa (apmareyrcke xemuje koje he cryaeHTnMa oMoryhuTH jacHO cariieiaBame U
pa3symeBame Bese usMmel)y cTpykrype u Ouosonike aktTuBHOCTH. CTHIIake 3Hama 0 (papMareyTckoj XeMuju oapeheHux
(apmakoTepamnujckux rpymna koje he um omoryhutu ycBajame U HaIOTpaay HaCTaBHUX cajpikaja u3 apMakosoruje u
OCTaJINX pelieBaHTHHUX obsiacTu dapmMarnmje.

Hcxon mpeamera

ITo 3aBpmieTky HactaBe u3 mpeamera dapmaneyrcka xemuja 2, of CTyJeHaTa ce O4eKyje Ja pasymejy (H3HYKO-
XEeMHjCKa CBOjCTBa JIEKOBA, N1a OyAy YIIO3HATH Ca XEMHjCKMM acIeKTHMa MeTa0oJM3Ma W WHTEpakilfja JICKOBa, Oa
aHATMM3UPajy WHTEPAKIHje JIEK-PelenTop, Kao W Ia pa3ymejy Besy m3Mel)y CTpyKType JIeKOBa M HHXOBE OHOJIOIIKE
akTuBHOCTH. Ilopex Tora, om cTyaeHaTa ce OdeKyje Aa pasyMejy IMJbHA MecTa M MEXaHW3ME JIejCTBAa JIEKOBA HA
MOJIEKYJIApHOM HHBOY U Jja IPIMEHE NMPAaKTUYHA 3HAKka O CHHTE3H, HACHTH()HUKAIM]H U CTPYKTYPHO] KapaKTepH3aIHjH
OPTaHCKHX JICKOBHTHUX CYIICTAHIIH.

Canp:kaj npeamera

Teopujcka nacmasa

CrepouIHI XOPMOHH - 3/paBibe jkeHa. CTepOoMIHH XOPMOHH - 3/paBibe Mylukapana. Koprukocrepounu. [lentumHu
xopMoHHu. WHCYNMH W JIeKOBM 3a perynanujy nujadereca. @yHKuuja TupeouzaHe sxie3ne. THPEOUIHU JIEKOBH.
XoMeocTasza Kaluujyma. -JakTaM aHTHOMOTHIM. AMHHOTJIMKO3HMIHHA M MakpOJMIHH aHTUOMOTHLM. TeTpaluKiInHu.
AHTHOMOTHIIM NENTHIHE U APYTruX cTpykrypa. CyndoHamuau. XMHOJIOHH U OKCA30JUIUHOHN. AHTUMUKOOAKTEPH]jCKU
JICKOBU. AHTUMHMKOTHIM U AQHTUIAPAa3UTHLU. AHTHCeNTHIN M ne3uduimjeHcu. Mcxpana u rojaznocr. dapmareyrcka
xeMmHuja OnJpaka.

Ipaxkmuuna nacmasa

CTpyKTypHa KapakTepH3alija OpTaHCKHX JICKOBHUTHX CYICTaHIM. MOJEKYJICKO MOJENIOBABE: JIEKOBA CTEPOHIHE
CTPYKTYype; JIEKOBa M3 Tpyle KOPTUKOCTEpPOHW[A;, JIEKOBa MENTHIHE CTPYKType; JIEKOBAa W3 Tpyne P-JTaKTaMCKHX
aHTUOMOTHKA; JICKOBA M3 TPyle aMHHOTJIMKO3MIA M MAaKpOJMAA; JIEKOBA M3 Tpyle TETPauMKINHA M aHTHOHMOTHKA
MENTHIHE CTPYKYTpE; JIEKOBA U3 Ipyre cysipoHAMUAa ¥ XWHOJIOHA; JIEKOBA M3 IPYIe aHTHTYOEPKYJIOTHKA, JICKOBA M3
rpylie aHTHIIapa3UTHKA U AHTUMUKOTHKA; JIEKOBA U3 IPYIIe aHTHCENTHKA; JICKOBA 32 ME/IMKAIIM]y I0ja3HOCTH; JIEKOBA M3
rpyne KapJHOTOHUYHUX INIMKO3UIA.

JlutepaTtypa

o Beale JM, Block JH. Organic medicinal and pharmaceutical chemistry. Philadelphia: Lippincott Williams &
Wilkins; 2011.

o Watson DG. Pharmaceutical Chemistry. Elsevier Health Sciences; 2011.

o Vladimirov S, Zivanov-Staki¢ D. Farmaceutska hemija. | deo. Beograd: Farmaceutski fakultet; 2006.

o Jeremi¢ N, Mijajlovi¢ M, Nikoli¢ M. Farmaceutska hemija 1: odabrana poglavlja. Kragujevac: Fakultet medicinskih
nauka; 2021.

Bpoj uacoBa aktuBHe HactaBe: 90 | Teopujcka HacTaBa: 45 | I[IpakTnyna HacTaBa: 45

Mertoae uspohema HacTase
[IpenaBama, BexOE, paj y MaJIIM IpymaMa.

Ounena 3Hama (MakcuMaJiHu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 15 MUCMEHHU HCIUT 30
NIpaKTHYHa HAacTaBa (Bex0e) PAKTHYHNA UCITUT

KOJIOKBH]YMH 55 YCMEHHU MCIUT

CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje gapmarmje

Ha3us npeamera: MukpobOuosioryuja 3a hapmareyre

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 5

YciaoB: Youcan V cemecrap

Inss npeamera:

VYno3HaBame CTyJeHaTa ca eIeMEHTHMa MEeTUIIMHCKE MUKPOOHOJIOTHje KOjU nMajy oCeOHOT yTuliaja Ha dapManujy y
CBUM H-CHUM acleKTHMa: OCHOBHUM KapaKTEpUCTHKaMa y3pOYHHKA, HAUMHIMA IPEHOLICH:A, TaTOreHe30M, KIMHUYKUM
MaHu(ecTanyjama, Je4eHhEeM W NPEBEHLMjOM Haj3HadajHUjuX uWHPeKkTUBHUX Ooxectn. CTHLIAmbEe 3Hamba O
AQHTUMHUKPOOHUM JIEKOBUMA, PE3HUCTEHIMjU OaKTepuja Ha aHTUOMOTHKE, XEMHUjCKHM Je3MH(EKIMOHUM CpEICTBHMA,
AQHTUCENTHIIMAa U KOH3EpPBaHCUMa. YTIO3HABambe Ca MHUKPOOMOJIOIIKOM KOHTPOJIOM KBalTeTa (apMaleyTCKuX
MIPOM3BOJIA.

Hcxon npeamera:

Crynentn he crehm 3Hama y Be3W OCHOBHHMX IATOTCHETCKMX ¥ CMUICMHOJIOIIKAX INPUHIUNG, KIMHAYKUX
MaHHu(decTanmja, NpUHOUTA JabopaTopHjcke AWjarHo3e, 3Ha4yaja M HadyWHA MPEBEHIMje W Jiedermha WHPEKTHBHUX
Oonectn. On cTyAeHTa ce OYeKyje Ja pasyMe KIMHUYKY, OHOXEMHjCKy M T'CHETHYKYy OCHOBY PE3HCTCHLHjE Ha
anTUMuKpoOHe nekoBe. CtynmeHT he Mohm ma pasyme MexaHW3aM JelloBarmba aHTHOMOTHKA W Pa3BOj OaKTEPHjCKUX
cojeBa OTIOPHHUX Ha aHTUOMOTHKe. HakoH 3aBpleHe HacTaBe M3 OBOT NpEIMeETa, OJ CTYIEHTa ce OYeKyje aa he mohn
Jla TIPUMEHHA OCHOBHE METOJe JAe3MH(EKIHje U CTepHIH3alMje, MPUMEHH CTaHaapae Ho0pe mpou3Bohauke mpakce,
CHpOBeZie MHKPOOHOJIOUIKE TECTOBE y CBPXY KOHTpPOJIE CTEpUIIHOCTH, MHKPOOMOJIOIIKE KOHTPOJIE CHPOBHHA U
(MHANTHOT MPOM3BOAA U KOHTPOJE Mpolieca MPOHU3BOMAKE, WACHTU(UKYje Hajuemhe KOHTaMHUHEHTE (apMaleyTCKuX
MIPOM3BOJIA M YIIPaBJba KOHTAMHUHALIM]OM (Mepe PEBEHIIN]je U MOHUTOPHHT).

Canp:kaj npenmera

Teopujcka nacmasa:

OcHoBHe KapakTepucTHKe Oakrepujcke hemuje. OCHOBHE KapaKTEpHUCTHKE BUpYca, IJbHBA, NMPOTO30a W XEIMHHTA.
Wndeknuja, matoreHocT, BUPYJICHINja W IHjarHOCTHKA. AHTUMHUKPOOHHU JIEKOBH. Bakiune. Y3pOUYHMIM NMHOTEHUX
nHEKIMja, AWjapeaTHuX CHHApPOMa, TyOepKyiose, jemnpe, AudTeprje, OaKTEepHjCKUX 300HO03a, MMOTHO MPEHOCHBUX
Gonmectn. Bupycn 3HauajHM 3a HacTaHak WH(EKIMja LEHTPATHOT HEPBHOT CHCTEMA, PECIHPATOPHOT TpakTa M
JMjapealHor CHHApOMa, apOOBHPYCH, BHPYCHE 300HO3€, XepIleC BHPYCH W JPYTH W3a3WBayd OCHUITHUX T'PO3HHMIA,
OHKOTEHH BHUPYCH, BUPYCH XeIaTHTHca, peTpoBUpycH. [IpoTo30e, XEIMHMHTH ¥ TJbHMBE 3Ha4ajHE 33 MEIULUHY.
Mukpobuom u mnpobuoTuiid. MHUKpOOHOJIONIKA KOHTAMHHAIMja (apMarieyTckux mnpemapara. Crepuinsaimja,
ne3uHpekrja U KoH3epBamuja. Perynartusa y gpapmaieyTckoj MUKPOOHOIOTHjH.

Ipaxmuuna nacmasa:

[MpuHIMIM  MHKPOOHOJIONIKE, HWMYHOJIONIIKE M MOJEKyJapHO Ouosomke WIeHTH(UKAIMje M AMjarHOCTHKE
nHpekTUBHUX areHaca. McnuTHBame OCETJbMBOCTH Ha aHTHOMOTHKE - aHTHOMorpam. /lMjarHOCTHKa M IpEeBEHIHja
0aKTepUCjKHUX, BUPYCHUX, TJbUBUYHHX U Tapa3uTapHHUX 000Jbea. MukpoOuiomika yucroha HECTEPUITHUX MTPOU3BO/IA.
MuKpOOHONIOIIKM  KBaJUTET (apMaleyTckux mnpousBoga. Merone crepwimsannje. KoHTponma crepumimsanmje.
HcnmtuBame crepunHocth. Jesundunujencu. Konseppancu.

Jluteparypa:
o Savi¢ B, Mitrovi¢ S, Jovanovi¢ T. Medicinska mikrobiologija. Beograd: Medicinski fakultet; 2022.
o Hugo WB, Russell AD. Pharmaceutical Microbiology. 8th edition. Oxford: Blackwell Science; 2011.

Bpoj yacoBa akTuBHe HacTtase: 60 | Teopujcka Hacrapa: 30 | I[IpakTnyna Hacrapa: 30

MeTtone usBohema HacTaBe:
HacraBa ce n3Bo/ i Kpo3 npe/iaBama, NPaKTHYaH pajl ¥ paj y MaJioj TPYIH.

Ouena 3Hama (MakcuMaJIHHu Opoj noena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 30 MUCMEHU UCTIUT 50
NIpaKkTHYHa HAacTaBa (Bex0e) TIPAKTHYHH HCITUT

KOJIOKBH]YMH YCMEHHU HCIIUT 20
CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zu npeamera: dapmaneyrcka TexHosormja 1

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 6

YciaoB: Ynucan V cemecrap

Inss npexmera

OmoryhuTtu cTyleHTHMa Ja CTCKHY 3Hama M BEHITHHY (pOpMyJaluje TeYHUX, MOJTYUYBPCTHX M UBPCTUX JICKOBHUTHX
mpemnapara 3a YHyTpalllby H CIOJballkhy ynoTpeOy, Kpo3 01adhp KOMIATHOWIHUX aKTHBHUX M MOMONHUX JICKOBUTHX
CYICTaHIM, ONroBapajyhier JIeKOBUTOr OOJMKa W TPHMEHY aJeKBaTHOT (hapMaIleyTCKO-TEXHOJIOIIKOT TOCTYIIKA.
OOy4uTH CTyICHTE 3a CTPYYHY aHaJIM3y MAruCTPAIHOT M O(UIMHAIHOL pelenTta y IMJby H3paje Mpemaparta ca
aJIcKBaTHUM J03UPAKBEM, TAKOBAKHEM, CAITHUPAHEM H YCIOBUMA YyBambha.

Hcxon mpeamera

[To3HaBame ocoOWMHA W yIlOTe MOjeJMHAYHUX KOMIIOHEHTH (hapMareyTCKOT IpemnapaTta, (papMameyTcKo-TeXHOIOIKIX
MOCTyIaKa W3paje, A03Mpama, ITaKOBamka, CUTHUpama M KOHTPOJIE KBAIHWTETa AO3MPAaHMX (DapMaleyTCKHX OOIHKa.
Crynentn he crehm HeomxomHa 3Hama W BEIITHHE 3a CaMOCTAIHy wm3paay cienehmx ¢dapmarneyTckux oOmKa:
MPAIIKOBa, PacTBOPA, CYCIECH3Wja W E€MyJI3Hja 3a OpaJHy M IECPMAaTOJIOMIKY NPHMEHY, €KCTPaKTUBHHX IIperapara,
MacTH, KPEMOBA, I'€JI0Ba U CYIIO3UTOPH]a.

Canp:kaj npeamera

Teopujcka nacmaea

VYBon y (apmaiieyTcky TEXHOJOTH]jy, (hapMaieyTCKO-TeXHOJIOIKe onepanuje. [Ipumena pedepeHTHe JuTepaType y
U3pajy JIEKOBUTHX mpemnapata. IlpamkoBu. TeuHH JEKOBUTH OOJMIM 33 yHYTpalllby U CHOJbALlY MPUMEHY THIIA
pactBopa. DapMarneyTCKO-TEXHOJOMIKA aCleKTH EKCTPaKTHBHUX mpemapata. Cupynu. IlakoBame (apMalieyTcKux
npenapara. TeyHun npenapaTH 3a OpalHy M CHOJballllby NMPUMEHY THIIAa CyCleH3Wja M emyiizuja. M3oTroHu3anwja,
M30TOHHYHH PACTBOPH M CpencTBa 3a wu3oToHH3anmjy. Odrammonomkn mpenapati. CTepwinsandja U MeETOJC
crepwinsaije. [lonyuBpery mpenaparu 3a npuMeHy Ha Koxy. OcHoBe peosnoruje. J[o3upaHu OOIHIM HAMEHECHH 32
aIIMKaIKjy y OTBOpe Tena. UBpCTH J03upaHu OOITHIIH.

Ipaxmuuna nacmasa

Kopumiheme crpyuHe nuteparype. AHaimu3a Ha4YMHA M[PONMUCHBakba OQHUIMHATHUX W MAarkCTPalIHUX JIEKOBa.
dapmarieyTcku npopauyHu. [IpoBepa n03uparma, KOpeKIrja 103uparmba, u3paja, MakoBambe, CHTHUPAhe U UCIUTHBAKE
MpAIIKOBa 3a YHYTpallliby M CIOJballbY YHOTpeOy, pacTBopa, cuUpyma, CYCIeH3Hja, eMyJ3uja, MacTd, KpemoBa U
rejoBa, CYyMO3UTOPHje U BarHTOPHja, TEXHOJIOTHja U3pajie TableTa U Karcya, TaKoBambe, CATHUPAhE W HCIHTHBAE,
INakoBame (apmarneyTcKkux mpemapara. u30op oarorapajyhe ambanaxe mpema ¢apMaieyTckoM OOJIHKY. aHaau3a
MarepHjana KOju ce KOPHCTe 3a u3paay ambanaxe 3a MakoBame (papMmaleyTCKux mpemnapara. M30ToHH3aIMja, MpoBepa
TOHMYHOCTH PACTBOPA 3a MMApeHTepaHy MpUMEHy W O()TAIMOJOIIKKX Mpemapara, u360p oarosapajyher cpencrtsa 3a
M30TOHM3AIIN]Y, U3paUyHABAGEC MOTPEOHE KOMMYMHE CPEICTBA 3a M30TOHH3AIMjy. MeToje CTephIH3alije H aHaIn3a
PEOIONIKOT MOHAIaka hapMalleyTCKUX mpemnapara.

JlutepaTtypa

o Vasiljevi¢ D, beki¢ LI, Krajisnik D, Panteli¢ I. Priruénik za prakti¢nu nastavu iz farmaceutske tehnologije 1.
Beograd: Farmaceutski fakultet, 2019.

0 Vuleta G, Mili¢ J, Primorac M, Savi¢ S. Farmaceutska tehnologija | udzbenik. 2. izd. Beograd: Farmaceutski
fakultet; 2017.

o Jugoslovenska farmakopeja 2000, V izdanje. Beograd: Savezni zavod za zastitu i unapredenje zdravlja i Savremena
administracija; 2000. (Ph. Yug. V)

0 Magistralne formule. Beograd: Farmaceutsko Drustvo Srbije. 2008.

Bpoj yacoBa akTuBHe HacTaBe: 75 I Teopujcka HacTaBa: 45 | IpakTuuna Hacrasa: 30

MeTtoae u3Bolem-a HacTaBe
[IpenaBama, BexxOe U pajg y Maoj TPymH.

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1noeHa 3aBpIIHN HCTIUT 1noeHa
AKTHUBHOCT y TOKY IpeAaBama 30 MMMCMEHU UCTIUT 50
MIpaKTHYHA HacTaBa MIPAKTUIHH UCTIUT 20
KOJIOKBH]YMH YCMEHH MCITUT

CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3us npeamera: ®apmakosioruja 2

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 6

YciaoB: Ynucan V cemecrap

Iwe npeamera

PazymeBame u ycBajame 3Hama O (DapMaKoOJIOIIKUM OCOOMHaMa W MOJAIUTETUMa IPUMEHE JIEKOBa KOjU JeIyjy
TacTPOMHTECTHHAIHHN TPAKT M E€HJOKPHHHM CHCTEM, JICKOBA KOJH CE€ KOPHCTE KOJ| EJICKTPOJIMTHHX W alug00a3HUX
nopeMehaja, aHTUMUKPOOHHX JIEKOBA, IIUTOCTATHKA U MIMYHOCYTIPECHBA.

Hcxon mpeamera

[To 3aBpmieTKy OBOr mHpenMmera, OJi CTYAEHTa c€ OuYeKyje Ja CTEKHEe 3Hama y Be3W HHJIUKaluja, HHTepakiyja,
KOHTpauHJMKallKja JIEKOBa KOjU JAENyjy Ha raCTPOMHTECTHHAIHM TPAKT U €HJOKPUHH CHUCTEM, Ka0 M JIEKOBa KOjU Ce
KOpHCTE KOJI €IEKTPOIUTHUX M anuno0a3Hnx nopemehaja, aHTUMUKPOOHUX JIEKOBA, IIUTOCTATHKA M IMYHOCYTIPECHBA.
Crynent he OuTH 0cTIocOOJbEH: 32 pAIlIOHATHH MPHUCTYIT MEIUKAMEHTHMA; 338 aHAJN3y JOOpUX CTpaHa, alldl W pPU3HKa
(dhapmakoTepanmje, 3a TO3UPaAHE JEKOBA.

Canp:kaj npeamera

Teopujcka nacmasa:

AHTHYJIKYCHH JIeKOBH, (apMakoTepamnuja racrpoe3odareanne peduiyKcHe OO0JIeCTH, AHTHEMETHIH W EMEeTHIH,
AQHTHEMETHYKH TPOTOKOJIM Yy 3aBHCHOCTH OJ y3poka moBpahama, JaKCaHCH W aHTHAMjApOMIH, (apMakoTepanyja
uH(}pIaMaTOPHUX OOJIECTH IIPeBa, JICKOBH y Tepanuju mopemehaja xemocrase, BOJIC U €ICKTPOJIATA U MpenapaTH KPBH,
JICKOBH y Teparnuji aHeMHja U XeMaToIoeTCKH (akTopu pacra, (papMakoJIorHja XOpMOHa XHUIoTanamyca u xunoguse,
TUPEOUIHU XOPMOHHM W AHTUTUPEOUIHHU JIEKOBM, MHCYJIMH W OPAJHU aHTUIUjaOCTUIM, XUIEPIIIMKEMH]CKH arcHCH,
XOPMOHH KOpe HaI0yOperKHe *kJie3/ie 1 MHXOUTOPH IBUXOBE CHHTE3€, KaJIUjyM, TapaTHPEOUJHA XOPMOH U BUTaMuH J1,
JIpyru JiekoBu 3a mnopemehaje meraboim3Ma KOCTHjy, XEMHOTepanuja MaJMTHHX OOJIECTH, HEXeJbeHa JiejcTBa
LUTOCTaTHKa W HBHUXOBO JICUCHE, IMYHOCYIIPECHBHH JIEKOBH, HIMYHOCTHMYJIAHCH W MOHOKJIOHCKA aHTHUTENA, OCHOBHU
MIPUHIOUINA aHTHOMOTCKE TEpaIlije U aHTHOAKTEPHjCKU JIEKOBH, JICKOBH IIPOTUB BUPYca, IJbUBUIIA, XEIIMHHTA, IPOTO302
U €KTOIapa3ura.

Ipakmuuna nacmasa:

Helicobacter pylori — metoau neTeximje 1 aHTUOMOTCKA Teparnuja, XJIOPOBOIOHNYHA KUCEIMHA U €H3UMH TUTECTHBHOT
TpaKTa, PACTBOPH 33 CHTEPAIHY UCXPaHy, PACTBOPH 3a APEHTEPAIIHY HCXPaHy, OOJIECHHK ca OTCTHIAINjOM (KIMHUYKH
mpobisiem), OOJIECHUK ca aujapejoM (KIMHHYKH TMPOOJieM), MPOKUHETHUIH, CHA3MOJUTHINA U JPYTH JICKOBH,
(bapmakoIorija pernpoayKTUBHOT 3]paBiba (IOJHU XOPMOHH), (hapMakojoTvja BHTAMHHA, NMpernapaTtd MHCYJIMHA Ha
(apManeyTCKOM TPXKHMUIITY, XHUIEPrIIMKeMUjcKka Koma (KIMHHYKM TpoOJiieM), Npernapartd KOPTHKOCTEepoMIa 3a
CUCTEMCKY U JIOKaJIHY PUMEHY, AJTMCOHOBA OoJiecT (KIMHUYKY MPobieM), npernapar ouchochonara — KoMrnapaTuBHa
(apmakoioruja, ocreonoposa (KIMHUYKH po0seM), NpuIpeMa [UTOTOKCHYHKX JIEKOBA U MEpe 3allTHTE, JISyKeMHUja
(KITMHUYKK TIPpo0IIeM), aHTHOMOTHIIM 32 JIOKAJHY NPUMEHY, aHTUCENTUIM U JNe3MHOULNjEHCH — H3paja U IpHUIIpeMa,
OOJIECHUK ca THjeJOHSPPUTHCOM U CEKYHAApHOM MHEYMOHHjOM (KJIMHHUYKH TpoOieMm)cerca (KIMHUYKHA MPOOIeM),
OCTEOMH]EINUTUC (KIMHUYKH TPOOIIEM), CHHAPOM CTEYCHE MMyHOAe(hUIMjeHIUje (KIMHUYKH Tpo0ieM), KaHIuarja3a
(xmmHUIYKH TIpo0IeM).

Jlutepartypa

o Jankovi¢ S. Klini¢ka farmakologija. 2. izd. Kragujevac: Fakultet medicinskih nauka; 2023.

o Jankovi¢ S. Priru¢nik iz farmakologije i toksikologije. 6. izd. Kragujevac: Fakultet medicinskih nauka; 2021.

o Savi¢ M, ur. Farmakoterapijski vodi¢ 7. Beograd: Agencija za lekove i medicinska sredstva Srbije; 2022.

o Ruzi¢ Zecevi¢ D. Zbirka zadataka iz farmakologije i toksikologije za studente Integrisanih akademskih studija
medicine i farmacije. Kragujevac: Fakultet medicinskih nauka; 2023.

Bpoj yacoBa akTuBHe HacTaBe: 75 I Teopujcka HacTaBa: 45 | IMpakTuyna nacrasa: 30

Mertoae uspohema Hacrase
[IpenaBama, mpoOIeM-OpHjeHTICaHA HaCcTaBa, BexOe

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpUIHU HCTIUT NoeHA
AKTHUBHOCT y TOKY IIpeAaBama 30 MMMCMEHU UCTIUT 70
MIPaKTUYHA HacTaBa (BexkOe) YCMEHH UCTIUT

KOJIOKBH]YMH MIPAKTHYHH HCITUT

CEeMHUHAPH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3sus npeamera: Tokcukosoruja

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 4

Yciaos: Youcan VI cemecrap

Iwe npeamera

VYno3HaBame CTyneHaTa ca BpcTaMa TOKCHHA, HUXOBHUM JEJCTBOM Ha JbYACKHM OpraHu3aM M eKCIIepUMEHTallHe
KHBOTHIHE, META0OIN3MOM TOKCHHA M KPETameM TOKCHMHA KPO3 €KOCHCTEM, Kao M pa3BHjame PallOHAIHOT MPUCTYIIa
npo0ieMrMa HHTOKCHKALM]e Y NPaKCH, 3aCHOBAHOT Ha HAYYHHUM J0Ka3uMa.

Hcxon mpeamera

ITo 3aBprIeTKy HACTaBE U3 OBOT MPEIMETa, O] CTYICHTA ce OueKyje aa hie ctehu 3Hame 0: BPCTH, MOPEKITY U MEXaHU3MY
JICIOBalkba TOKCHUYHUX CYICTAHIM, HAjBAXHHUjUM TOKCHAPOMHMA; MOoTpebamMa W MEPCICKTHBAMa HHTOKCHIIMPAHUX
TIAI¥jeHaTa; PUHIIUIIMA TOKCHKOJIOTHje 3aCHOBAaHE HA JOKa3WMa; METO/IaMa 32 OTKPHUBAkE TOKCHHA Y JBYACKOM TEIy;
TOKCHKOKWHETHIIA; OCHOBHMM IPWHIMIIAMA KpeTama TOKCHHA Kpo3 exocucteme. Ha kpajy mpeamera o cTyaeHTa ce
oUeKyje ma oBiama cienehmnM BemTHHaMa: Ipero3HaBama TOKCHAPOMA; KOMYHHUKAIja ca HHTOKCHIUPAHUM JIHIEM U
BETOBUM TIPATHOIMMA; TyMademke pe3yiTaTa TOKCHKOJOMIKMX aHaln3a; Kopuiiheme TOKCHKONOMKAX 0a3za momaTaka
nocTymHUX Ha VHTepHeTy; KOHTpoJia MPOIHCAHE Tepamdje 32 MHTOKCHIMPAHOT IallfjeHTa; PallHOHAIHO pellaBarmbe
MPAKTUYHHUX CITydajeBa MHTOKCHKAIWje; M3paay 30HMpHOT M3BEUITaja O CIy4ajy MHTOKCHKAIMjE W KPUTHYKE OICHE
CIIPOBEJICHE TEpaIluje; MPaBIIHO HHOOPMHUCAHE JABHOCTH O ONIACHOCTHMA TOKCHYHHMX MATCPHja M3 JKUBOTHE CPECIIUHE.

Canp:kaj npenmera

Teopujcka nacmasa:

OCHOBHM TIPUHLMIIKA TOKCUKOJIOTHjE, [UjarHOCTUYKE METOJNEe Yy TOKCHUKOJOrWju. OCHOBHM TNPHHIMIIM Bolema
WHTOKCUIMpAHOr mnanujeHTa. Edextn TokcuHa y TpynHohm u nakrauuju. Exorokcukonoruja. MHTOKCHKauuja
JICKOBUMa KOjH JIeTyjy Ha LEHTPaJHW HEPBHMU CHCTEM, KapJHOBAaCKyJapHH CHUCTEM M 3rpyllaBame KpBU. TpoBame
ONMUOMMMa, aHTUCENITULIIMA U Je3NH(EKIIMOHUM CPEACTBUMA, TpoBambe y foMahiHCTBY. IHTOKCHKALWja jeIUBChUMa
KOja caJpike YIJbeHHUK M TeIIKMM MeTaiauMma. VIHTOKCHKaIMja KpBHUM areHCcHMa H KaycTuimma. OTpOBHE )KUBOTHELE U
OuspKke.

Ipaxmuuna nacmasa:

[lpakTMyHa TpUMEHa TOKCHKOJOIIKMX 3Hamkba 3acHOBaHa Ha MPOOJEMCKHM CIy4ajeBUMa Yy Ipeno3HaBamwy,
JIMjarHOCTHIM U JIeYCHY TPOBambha.

Jlutepartypa

o True BL, Dreisbach RH, editors. Dreisbach's handbook of poisoning. Prevention, diagnosis and treatment. 13th ed.
London, UK: CRC Press, 2001.

o Katzung BG, editor. Basic & Clinical Pharmacology. 7th ed. Stamford, Connecticut: Appleton & Lange; 1998.

o Brunton LL, editor. Goodman & Gilman's The pharmacological basis of therapeutics. 11th ed. New York: McGraw-
Hill; 2006.

o Jankovi¢ S. Toksikologija. 2. izmenjeno i dopunjeno izd. Kragujevac: Fakultet medicinskih nauka; 2019.

IIpakTnyna HacTaBa: 15

Bpoj yacoBa akTuBHe HacTtase: 60 Teopujcka nacrasa: 30
PoJ P JApyru o6aumu HacraBe: 15

Meroae uspohema Hacrase
[IpenaBama, BexkOE, paj y Maioj Tpynu

Ouena 3Hama (MakcumaJnu Opoj noena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 30 MUCMEHU UCTIUT 70
NIpaKkTHYHa HAacTaBa (Bex0e) YCMEHH HCITUT

KOJIOKBH]YMH TIPAKTHYHH HCITUT

CeMHHapH




Cryamujcku nmporpam: MHrerpucane akageMcke cTyadje hapmanuje

Hasus npeamera: durorepanuja

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 4

YcaoB: Yuucan VI cemecrap

Iwb npeamera

Cruname 3HaWBa O JOCTYITHMM OMJBHUM IIperapaThMa, HHXOBHM JIO3HUM OOJIMIIMMa, aKTUBHMM MaTepHjama,
MEXaHM3MHUMa JIejCTBA M YHOTPeOM Yy NpPEBEHLUWJH M Tepanuju pa3yuTHX OoyiecTH. YTO3HaBame ca Baxehum
peryiariBamMa 3a OWJbHE Ipenapare M IOCTYNIMMa 3a perucrpaunujy ucrux. Cruname 3Hamba 0 MehycoOHuM
HHTEpaKiyjamMa OMJPHHUX Npernapara, Kao M HBbHXOBUX MHTEPAaKILHUja ca JIEKOBUMA, KOHTPauHANKaIMjaMa ¥ HEeKeJbEHHM
JIejCTBUMA.

HUcxon npeamera

Crynent he 6utn ocrocoOJpeH 1a y TPaKCH CaBeTyje MaldjeHTa o M300py aleKBaTHOT OWMJBHOT IIperapara, HeroBoj
MIPaBUIIHOj YTMOTpeOW, Kao W HAYMHY IPEBEHIMje I0jaBe HMHTEpakidja KOJA HCTOBPEMEHE NPUMCEHE BHIIEC OMJBHUX
Ipenapara Wix ’bUX0Be KOHKOMHTAHTHE NPHMEHE Ca JIEKOBHMa.

Canp:kaj npeamera

Teopujcka nacmaea

VYBon y ¢urorepanujy: nepuHHCAmEe MOojMa (UTOTepanmje W NMpuMeHe OWBHHX mpemnapata. JeduHmcame mojMma
camoJjieuckha (CaMOMEIMKaIlje) U yJIOTe M 3Hauaja OMJBHMX Tpernapara W OWJbHUX JiekoBa. JlehuHHCame MojMOBa
JIEKOBa KOJU Kao aKTMBHE KOMIIOHEHTE cajpyke OMJbHE Ipore WM Ipernapare OMJbHHX Jpora (OMJbHHX JIEKOBA) M
yIo3HaBame ca oAarosapajyhum 3akoHCKMM mponucuma. Bpcre OmsbHEX jekoBa. O6e30ehuBame KBamUTeTa OUIBHHUX
nekoBa. OcHOBHE MH(OpMAaIMje O OCTAINM OWJBHUM NMPOU3BOMMA OJ] 3Hayaja 3a MeAUlMHY U (apmauujy. buosnorka,
(bapmakoIomka 1 KIMHAYKA UCITUTHBaka Guronpenapara. dutorepanuja y o0obemHMa: HEPBHOT  CHUCTEMa,
KapIHOBAaCKyJIApHOT CHCTEMa, YPOTEHHTAJIHOT CHCTEMa, PECIMPaTOPHOI CHCTEMa, PENPOAYKTHBHOTI CHCTEMa, KOXKeE,
racTPOMHTECTHHAIHOT cucteMa. IIpuMena ¢uTonpenapaTa y jadamy HMyHHTETa U Jiedelkhy MeTa0oInIKkuX mopemehaja.
Qduromnpernapatd ca aHTUMH()IAMATOPHUM MOTEHIMjajdoM. MHTepaknmje W KOHTpa-MHIUKAIMje (UTOTepamnyje.
Cneunduynoctu no3upama ¢puronpenapara. [Ipeqaoctu purorepanuje. Mepe onpesa Kox npuMeHe (HUTONpenapara.
Ipakmuuna nacmasa

VYno3HaBame ca OMIJBHUM TperapaTiMa JAOCTYITHHM Ha TPXKUIITY. AHanu3a M nopelheme XeMHjCKOT cacTaBa OMIBHHX
npenapara JOCTYIIHMX Ha HamieM Tpxkumty. IlpuMepn u3 mpakce, Nperno3HaBame HHTepakuuja. I[IpoHanaxeme
pelieBaHTHHUX JI0Ka3a 0 e(pMKacHOCTH 1 0e30eHoCcTH uTonpenapara.

JlutepaTtypa

o Kovacevi¢ N. Osnovi farmakognozije. Beograd: Srpska skolska knjiga; 2004.

o Ramawat KG. Herbal Drugs: Ethnomedicine to Modern Medicine. Berlin: Springer; 2009.

o Capusso F, Gaginella TS, Grandolini G, Izzo AA. Fitoterapija. Priruénik biljne medicine. Novi Sad: Prometej; 2005.
(prevod na srpski: Phytotherapy. A quick reference to herbal medicine. Berlin-Heidelberg: Springer; 2003.

o Sovrli¢ M, Manojlovi¢ N. Priruc¢nik iz farmakognozije i fitoterapije. Kragujevac: 2021.

[pakTnyna HacraBa: 15

Bpoj yacoBa akTuBHe HacTtaBe: 60 Teopujcka nacrasa: 30
PoJ P JApyru o6aumu HacraBe: 15

Mertoae uspohema Hacrase
HacraBa ce m3BOmM Kpo3 IpenaBama, MpaKTHYaH pajx Ha BexkOama W pal y Majoj TPYIH, ImpoOieM-opjeHTHCaHa
HAcTaBa, CEMHUHAPCKU PaJIOBU

Ouena 3Hama (MakcuMaJIHHu Opoj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTHBHOCT y TOKY IIpeiaBamba 5 MTMCMEHH MCITUT

NIPaKTHYHA HacTaBa TIPAKTHYHH HCITUT

KOJIOKBH]YMH 25 YCMEHHU HCIIUT 50
CEeMHHapH 20




Cryamnjcku mporpam: Murerpucane akageMmcke cryauje gapmarmje

Ha3zus npeamera: W3paBame nekoBa Yy Mpakcu

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 4

YcaoB: Yrucan VI cemecrap

Iwe npeamera

Cruname 3Hama M BEIITHHA M HajBUIINX NPO(ECHOHAIHUX CTaHIapAa y NMPaKCH U3/aBama JiekoBa. OcrocobibaBame
CTyZeHaTa Ja CaBeTyjy MalujeHTe O MPaKTHYHOj MPUMEHH JIEKOBa KOjH ce Hajuemrhe KopucTe y Mpakcu U yIo3HaBame
Ca CUCTEMHMA U3/1aBamba JICKOBA Y 3PaBCTBEHUM yCTaHOBaMa

Hcxon mpeamera

HaxoH 3aBpieTka HacTaBHOT Ipolieca Ha npeaMeTy M3naBame ekoBa y mpakcu ctyneHT he crehu 3Hame 0: KOHTpOIH
peuenara, (azama u3IaBama JIEKOBa, O3HA4YaBamby JIEKOBA Ha PELENT, OATOBOPHOCTUMA (apMareyTa 3a H3JaBarmbe
KOHTPOJIUCAHHX CYICTAaHIM, IpopadyHy 1 (opMyiIaMa MEIMIMHCKUX 103a, IJIaBHUM ITyTEeBUMa M MECTHMa IpUMEHe
JIEKOBA, CHCTEMHMa JUCTPUOYIHje JIeKoBa y OoTHUIIaMa, UCTPUOYIIUjH JIEKOBA Y jeIMHHYHIM J03aMa, ayTOMaTCKUM
CHCTEMHMa 32 H3/aBame JIEKOBA, TPEIlKaMa y W3/aBamy JICKOBa M CHCTeMHMa 3a 0e30eIHO CKIaJULITeHE JICKOBA,
yHanpehemy pakcH U3gaBamka U CaBeTOBamka 3a Tepamyje Hajuemhux Oonectn 3apa3Hux Oonectu. Takole, cryaeHt he
OWTH aJeKBaTHO CIyKOBaH 3a KOMYHHKalHjy QapMalneyT-TMalujeHT, IPOMOIMjYy 3IpaBjba y jaBHOj aIoTeIH,
panroHaNHy ymoTpeOy JIeKOBa, MpPOLEHY pasyMeBama mnamujeHta o perentima u OTLl Tepamujama, mpoueHy
pa3yMeBama IalkjeHTa 0 CAaMOKOHTPOJIMCAHO] TEpaIHju.

Canp:kaj npenmera

Teopujcka nacmasa

daze y wu3maBamy JICKOBAa. KOHTpona perenara. [IpoBepa MOOCTYIMHOCTH JieKa y amoTelH, PEeXUM J03Upamba,
HWHTEpaKIfje, KOHTPaHIUKAIMje W WHAUKAIMje 3a JIEK KOju ce m3/aje. BepbamHe u HeBepOanHe KOMYHHKAIIH]CKE
BCIITHHE Ca MAlHjeHTOM - TPHHIHUIH. YCIOCTaBJbalkhe KOHTAKTa, AKTUBHO CIyIIAme, MOCTHU3amke IO0r0BOpa ca
MAIUjeHTOM O HauuHy ynotpebe sneka. CucteMu AUCTpUOyIHje JekoBa y OomHui. TpaJuiuoHATHA CUCTEM U3/IaBaba
nekoBa. JlucTpubyuja 1ekoBa y jeIMHUYHUM JJ03aMa. ayTOMATCKU CHCTEMH 3a M3/1aBatbe JIeKoBa. [ pellike y u3aaBamy
JICKOBa M CHCTeMH 3a 0e30e[HO CKIAAMIITeHE JiekoBa. YHampelheme mpakce M3IaBama M CaBETOBamba 3a TEPAaIlHjy
nujabereca. YHampeheme mpakce H3/aBama U CaBETOBaWma 3a TEPaIHjy KOPTUKOCTepouanma. YHampeleme mnpaxce
M3/1aBamkba U CaBETOBAaIba 32 JICUCHEe acTMe. YHamnpeleme npakce n3/aBama U CaBeTOBAba 32 JICUCHE aHMHE TIEKTOPHC.
VYuanpeleme npakce u3gaBamba M CaBETOBAMA 33 TEPalMjy aHTHUKOAryJaHCUMa. YHampeljeme mpakce u3aaBamba U
caBeToBama 3a Jieuewe Oaktepujckux uHpekuuja. YHanpeljeme mnpakce H3JaBama M CaBETOBamba 3a Teparnujy
umm3opeHuje u aenpecuje

Ipaxmuuna nacmasa

[TpoBepa naeHTHUKAINOHUX MOjAaTaKka Ha perenTy. OTKpHBame HeNpaBUIHOCTH y perenty. OOyka 3a KOMyHHKaIH]y
ca nanujeHTuma. [IpakTH4YHO M3/aBame JEKOBa MalMjeHTUMA. yIpaBibakbe NPOpPadyyHOM KU (opMysiaMa MeJUIUHCKUAX
no3a. IlpaktnuHe crtpareruje 3a 6e30efaHy u ehHKACHY MPUMEHY aepOCONM30BAHUX JIeKOBa. lIpakTHYHA MPHUMEHA
MOTKOXHUX UHjeKIja. OTKpUBabe MOTEHIMjATHUX WHTEPAKIKja JIEKOBa. [IpaKTHYHO peliaBame 3aaTUX KIMHUYKUX
mpobiema

Jlutepartypa

o Ugresi¢ N, urednik. Farmakoterapijski vodi¢ 6. Beograd: Agencija za lekove i medicinska sredstva Srbije; 2016.

o Malone P, Malone M, Park S. Drug Information: A Guide for Pharmacists. 6th ed. New York: McGraw Hill;
2017.

o Jankovi¢ SM (urednik). Priruénik iz farmakologije i toksikologije. Kragujevac: Fakultet medicinskih nauka; 2021.

o Jurisevi¢ M, Pavlovi¢ R, Stefanovi¢ S. Izdavanje lekova u praksi - Zbirka zadataka za Integrisane akademske studije
farmacije. Kragujevac: Fakultet medicinskih nauka; 2023

IIpakTnyHa HacTaBa: 15

Bpoj yacosa aktuBHe HacTtaBe: 45 | Teopujcka nacrasa: 30
PoJ pHj JApyru o6aunm Hacrase: 15

MeTtoae u3Bolem-a HacTaBe
HacraBa ce u3B0/iM Kpo3 mpeaBama, MPaKTUIaH paJl Ha BexkOaMa U pajl y Majoj TpYIH.

OueHa 3Hama (MakcumaJjnu 6poj noena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHM HCIUT 1noeHa
AKTHUBHOCT y TOKY IIpeAaBama 30 MTUCMEHH HCITUT 70
MIPaKTUYHA HacTaBa (BewkOe) MPAKTUYHU UCIIUT

KOJIOKBH]YMH YCMEHH HCITHT

CEeMHUHAPH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: dapmaneyTcka TeXHOJIOTH]ja 2

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 5

Yciaos: Youcan VI cemecrap

Iwe npeamera

VYno3HaBame CTYAEHTA ca (GpapMareyTCKO-TEXHOIOMKUM, (PU3MYKO - XEMH]CKUM M OMOJIONIKUM (haKTOpUMa KOJH yTHIY
Ha ociobaljame 1 arcopIIiyjy, Kao 1 Ha4YnHUMa IIPUMEHe JIeKoBa. PasymeBame caBpeMeHHX acrleKaTta IpUMeHe JICKOBa,
ca rmoceOHUM HarJlackoM Ha HOBE Marepujalie KOjH ce KOpHUCTE y IHU3ajHy CHCTeMa IpHMEHE JIEKOBa. YO3HaBame ca
KOHTPOJIUCAaHHM CHUCTEMHMMa IPUMEHE JIEKOBA Pa3BUjEeHNUM 3a OpalIHM U NMapeHTepaliHy ImyT mpuMene. OcnocobibaBame
cTyAeHara 3a (opMmyllauujy crnenujagHuxX (OpMH HYTPUTHBHUX IIpernapaTa y Tepanuju pa3iIMYUTUX IaTOJOIIKUX
CTama.

Hcxon npeamera:

3Hame CTeUYeHO TOKOM HACTAaBHOT Ipolleca Ha mpenmeTy PapmareyTcka TexHonordja 2 omoryhumhe crymentuma npa:
pa3syMmejy M OBJIajajy OCHOBHHM OHO(papMaleyTCKHM aclleKTHMa HM3paje Iperapara; NMpeno3Hajy H ynoTpede HOBe
nojauMmepe y Qopmyrnamuju mpenapaTa ca KOHTPOJIMCAaHMM ociobOahjambeM JIeKOBUTE CYICTaHIe, CTyAEHT he Outm
0CII0CO0JBEH JIa M3paau pasnnuuTe (hapManeyTcKe Ipemnapare, Kao U Ja PeIld MPaKTHIHH MpodiIeM U3 dapMareyTcKe
JIeTTaTHOCTH (popMyJIaliije U CHHTE3e Mpenapara.

Canp:kaj npeamera:

Teopujcka nacmaea

VYBon y ouodapmanujy. Crepwinu npenapatu. [lapentepannu mnpemnapart, ¢hopmyianuja u nomohHe MaTepuje Koje
yjlaze y cacraB NapeHTepainHux mnpemnapara. Pammodapmaneytunu. llutocratmuum. Ilpemapatu 3a eHTepaiHy H
napeHtepaiHy ucxpady. IlpumeHna monumepa y CHCHTEMHUMa KOHTposMcaHor ociobahama. Xwuaporenosu.
MukpodecTHIle 1 HAHOYECTHIIE JICKOBUTHX CYIICTaHIM — CHHTE3a, OCOOMHE U MpHMeHa. MUKpoeMyi3uje Kao HocauH
JICKOBHUTHX CYICTaHIM, CaMOIUCIepryjyin Hocauu 3a ImepopajHy IPHMEHY JICKOBUTUX CYICTaHLIM. HaHocTpykTypHH
MaTepHjalid, JUN030MH, MHIIeJe, IIoJMMepHe HaHovecTuie. CHHTe3a HaHOYSCTHLA Y Ta4yHOj, YBPCTO] (a3, Kao U y
aepocony. Tepamujcku cHCTEMH ca MOTU(DUKOBAHUM OCII00al)abeM JICKOBUTE CYIICTaHIe. XPOHOTEPAIHjCKU CUCTEMH,
racTpO-pPETCHTUBHHU Tepanujcku cucteMu. dapmaneyTck 00JHIH 32 HHTPABarHHAJIHY ¥ HHXAJIAl[HOHY IPHMEHY.
Ipaxmuuna nacmasa

VYro3HaBame ca peepeHTHOM JIUTEpaTypoM, AHalN3a IpuMepa (hapMaleyTcKo — TEXHOJIOIIKHX U (PU3MYKO-XEMH]jCKUX
¢daxkTopa Ha ocnobahame JIEKOBUTHUX CYICTaHIM M3 JIGKOBHTOI 0OJMKa. AHanu3a MNapeHTepalHUX Iperapara
NPUCYTHUX Ha TPXKHIITY, WHjekuuje, uHdy3uje. AHann3za UTOCTATCKUX Tpenapara. aHaiuza paauodapmareyTuka.
AHanM3a WHTpaBarMHaJHHMX CHUCTEMa INPHUCYTHHX Ha TPIKUIITY. AHajiM3a WHXAJIAIMOHUX CHCTEMa NPUCYTHHUX Ha
TPXKUIITY. AHaiu3a Ipenaparta NPUCYTHUX Ha TPKUIITY (opMmysucaHMX Ha 0a3u nosnmumepa. AHanu3a npernapara
NPUCYTHUX Ha TPXHUIITY (GOpMylHcaHMX Ha 0a3uM XuAporenoBa. AHaiu3a Ipenapara NPUCYTHHX Ha TPKHIITY
¢dbopmyncaHux Ha 0a3M MMKpOYECTHIA. AHalu3a Ipernapara NMPUCYTHHX Ha TPXKHUIITY (GOpMyJHCaHMX Ha 0a3u
HaHOYECTULA. AHanu3a Mpernapara NPUCYTHHX HA TPXUIITY (GOpMyNHCaHMX Ha 0a3u HaHouyecTHLAa. AHaiuu3a
npenapara NPUCYTHUX Ha TPXKUIITY (GOPMYJIHCAHMX Ha 0a3M MHKpOeMyJ3Hja. AHajm3a Ipernapara NPUCYTHUX Ha
TPXKUIITY (GOpMYyTHCAaHUX 3a MOJM(BHUKOBAHO oOcloOabame. AHalM3a XPOHOTEpANHMjCKUX mnpenapara. Juckycuja
YTHUIIAja PEONONIKHX KapaKTePHCTHKA KOMIIOHEHTH HA KapaKTePUCTHKE LIENOT Ipernapara.

Jlutepartypa

o Tomovi¢ M. Farmaceutska tehnologija 2. Kragujevac. Fakultet medicinskih nauka. 2018.

o Auvdeef A. Absorption and Drug Development: Solubility, Permeability, and Charge State. Hoboken: John Wiley &
Sons, Inc.; 2003.

o Troy David, Remington -The Science and Practice of Pharmacy, Baltimore: Lippincot Williams and Wilkins, 2006.

o Swabrick J, Boylan J. Encyclopedia of Pharmaceutical Technology, sec.ed.,vol. 1-3, New York, Basel: Marcel
Dekker; 2002.

o Tomovi¢ M, Bradi¢ J, Petrovi¢ A, Andi¢ M. Zbirka zadataka iz farmaceutske tehnologije 2. Kragujevac: Fakultet
medicinskih nauka; 2023.

Bpoj yacoBa akTuBHe HacTaBe: 75 | Teopujcka HacraBa: 45 | IIpakTuuna nacrasa: 30

MeTtone u3Bohema HacTaBe
HacraBa ce n3Bom Kpo3 npejiaBama, NpaKTHYaH paJi Ha BexkOama 1 pajl y Majoj IpyIIu.

Ouena 3Hama (MakcuMaJIHu Opoj noena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
aKTHBHOCT y TOKY IIp€aBamba ICMEHU MCIHT

IIpaKkTHYHa HacTaBa (Bex0Oe) 15 INPAKTUYHU HUCTIUT

KOJIOKBH]YMH 35 YCMEHHU HCIUT 50
CeMHHapH




Cryamnjcku nporpam: Murerpucane akajgeMmcke cryauje gapmarmje

Hasus npeamera: Hyrpummja

Crartyc npeamera: O6aBe3Hu

Bbpoj ECIIB: 4

YcaoB: Yrucan VI cemecrap

Iu/e npeamera

PazymeBame 3Hauaja MCXpaHe y 3[paBjby M IIpoleCMMa KOjU YTHYy Ha 3[paBjbe JbY/AHW; YINO3HaBame ca
NPUHLIMIIMMA MIPaBUIIHE UCXpaHe W OoJecTHMa M3a3BaHUM HENPaBUIIHOM HCXPAaHOM; YIIO3HABame Ca OCHOBHHM
npobiieMHMa JTMjeTeTHKE M KIMHWYKE HYTpHUIMje; YHO3HaBame ca yTUlajeM (pU3nMuKe aKTMBHOCTH Ha 3J]IpaBJbe
JbYJIM U TIPEBEHIIN]Y 00JIECTH, YIIO3HABAKHE Ca OCHOBHUM NPHHIMIIMMA AWjeTonpoduiIakce 1 AHjeToTeparje.

Hcxon mpeamera

On cryleHTa ce O4eKyje Ja CTeKHE 3Hama y Be3M OCHOBHHMX IPHHIMIIA IIPABUIIHE UCXpaHE, HEHOM 3Hauajy 3a
3/IpaBJbe JBYIH, OCHOBAa KIMHWYKE HYTPHIHje, OCHOBa AujeTonpodrinakce, OOTHIYKHAX AHMjeTa, OOIECTH Koje Cy
MOCTIeUIIa HEAOBOJbHE WCXpaHEe WM HEHUX MOjeMHAX JYUHMIANa, OOJIeCTH KOje Cy MOCHIeduna IpeoOnMHe
HUCXpaHe, MEHTAJHO YCIOBJHEHMX TopeMehaja mcxpaHe, yTunaja (pu3WdKke aKTUBHOCTH Ha 3[paBJbe JbYAU H
MpEeBEHIH]y 00JIeCTH, OCHOBHUX NPHUHIUITA ANjETOTEPAIINje aKyTHUX OOJIECTH U XPOHWYHUX HE3apa3HUX OOJIECTH.
Cryznent he 6utn ocnoco0JbeH 32 pelaBamke NPAKTHIHUX TPo0IeMa U3 TIOMEHa HCXPaHe.

Canp:kaj npeamera

Teopujcka Hacmasa

Hcropuja ucxpane, yBoJ y MpaBWIHY MCXpaHy, OCHOBHHM NPHHIMIIM MPABHJIHE MCXpaHe, eHepreTcke nmorpede u
HYTPUTHBHHM 3Hauya] XpaHJbHUBHX Marepuja, CSHEpreTCKH pacxoIu IMOjefMHalla W EHEepreTcku Merabosmsam,
MaKpOHYTUTHJEHTH - YIJbEHH XHIpPaTH, MAacTH, OellaHYeBHHE, MHUKPOHYTPUjEHTH - BUTAMHUHHA ¥ MHUHEpPaJIH,
nMpaMuie UCXpaHe, TpyIie HAMUPHUIA, aAUTHBH y XpaHH, 37[paBCcTBeHa 0e30eIHOCT XpaHe, KOHTAMUHAIMja XpaHe,
TpOBama XpPaHOM, BOJA Yy HCXpaHH, CyIUIEMEHTalldja HCXpaHe, NPErnopyKe 3a MPaBUIIHY HCXpaHy, IUIAaHHPAmbEe
UCXpaHe 3a MOjeJuHEe KaTeropuja CTaHOBHHUINTBA, HYTPUTHBHE ajepruje, mopemehaju HCXpaHe, TI0ja3HOCT,
nopemehaju moHamiama y MCXpaHH, allMMEHTAapHE OOJIECTH, UCXpaHa M XPOHWYHE He3apasHe OoyiecTH, QUMUK
AKTHBHOCT U HbCH YTUIIAj HA 3[paBJbe U MPEBEHIINjY OOJECTH.

Ilpaxmuuna Hacmasa

Vno3HaBame ca 3aKOHCKMM HOpMaMa, NporpaMHHa M BOJWYKMMA, HM3pavyyHaBamke CHEPreTCKUX MNOTpeba 3a
pazMYuTe KaTeropHje JbyIH, Y30pPKOBambe O0Opoka/xpaHe 3a oipehuBame CHEPreTCKUX BPEIHOCTH OOpoKa H3
KOJIEKTHBHE MCXpaHe Jielle ¥ MIIQIX, MUKPOOHOJIONIKA U XEMHjCKa HUCIIPABHOCT XpaHe - MPUMEHa HOpMaTHBa U
[IpaBuiiHHKa, MHCalkEe CEMUHAPCKUX PAfoBa U e€ceja, pellaBame MPaKTUYHHUX Ipobiema, pajx ca 6a3ama mojaTaka
Ha MHTEPHETY, IUIaHUPabe UCXpaHe, PyHKIMOHAIHA U aHTPOIIOMETPHjCKA UCITUTUBAMA, IUIAHUPAE U CACTaBIbabEe
JTHEBHOT' 00pOKa, HCIIUTHBAE UCXPAHE - aHKETE MCXpaHe, POLIeHa HCXPaHe U CTarkha YXPAakbEeHOCTH, YIIO3HABAKE
ca IMjeTeTCKMUM NPOU3BOIMMa U HOBOM XPaHOM M KOHTAMHHAIIMjOM XpaHe, YIIO3HaBambe Ca AUjeTONpoHriIakcaoM 1
JIMj€TOTEePaItjoM 1 IPUMEHOM MPenopyKa 3a UCXpaHy 3JpaBUX U 00JECHHX JbYIH.

JlutepaTtypa

o Jorga J. Higijena sa medicinskom ekologijom. Beograd: Data medika: Medicinski fakultet Univerziteta u
Beogradu; 2021.

o Novakovi¢ B, Jusupovi¢ F. Ishrana i zdravlje. Novi Sad: Medicinski fakultet Univerziteta u Novom Sadu; 2014.

o Oxford Textbook of Public Health. 6th ed. Oxford: Oxford University Press; 2016.

o Detels R, Abdool Karim Q, Baum F, Li L, Leyland AH, editors. Oxford Textbook of Global Public Health. 7th
ed. Oxford: Oxford University Press; 2021.

Bpoj uacoBa akruBHe Hacrase: 60 | Teopujcka nacrasa: 30 | MpakTHuna nacrasa: 30

Metoae u3Bolhewa HacTaBe
[IpenaBama, ceMuHapH, Bex06€, pag y Majoj Tpymu

Ouena 3Hama (MakcuMaJjnu 6poj moena 100)

IIpeaucnutHe 06aBe3e 1oeHa 3aBpIIHM HCIIUT 1noeHa
AKTUBHOCT Y TOKY IpeJaBama MMUCMEHHU MCITUT

MIPaKTUYHA HACTaBa 30 MIPAKTUYHU UCTIUT

KOJIOKBH]YMH 30 YCMEHH MCTIUT 40
CEeMHHAPH




Cryaunjcku nporpam: Murterpucane akajgeMmcke cryadje gapmarmje

Ha3zus npeamera: Otkpuhe, AM3ajH ¥ pa3Boj JCKOBa

Crartyc npeameta: V360pHu

Bpoj ECIIB: 4

YcaoB: Yrucan VI cemecrap

Iu/e npeamera
PazymeBame yTuiaja pasnuuuTHX (QYHKIHOHAJIHUX Tpyla y CTPYKTypH MOJIEKyJa JIEKOBa Ha aKTHUBHOCT,
CENIEKTUBHOCT, CIEUU(UYHOCT, TOKCHYHOCT W JApyre (apMakOKHHETHYKE OCOOMHE JIEKOBa. YIIO3HaBame ca
OIIITHM XEMH]CKMM OcoOMHama ofqabpaHMX Ipylia MOJIEKyJa JIEKOBAa KOje Cy 3HauyajHe 3a HHUXOB paldOHATHH
JIM3ajH U Pa3Boj.

Hcexon mpeamera

ITo 3aBpIIeTKy HacTaBe W IOJIaramy HCIIMTa M3 OBOT MPEAMETa O CTyJCHTA CE OUYCKyje Ja pasyMe pPa3iIHdIHuTe
npuHIMIe oTkprha, AM3ajHa M pa3Boja JIEKOBa, Ka0 W METOJE 32 ONTUMHU3AIN]Y CTPYKType MoJIeKyna JiekoBa. Of
CTyZIEHTa ce OYCKYyje Jja pa3yMe 3Hauaj MOJICKYJICKOT IPENO3HaBamka aKTUBHOT MECTa Ha NMMPOTEHHCKOM e(eKTopy,
Kao M 3HA4aj aKTHBHUX CYICTaHIM M30JI0BAHMX W3 NMPUPOJHHUX pecypca y IU3ajHy HOBHX WIHM IoOoJplIamy Beh
mocTojehnx MoJIeKyJia JICKOBa.

Canp:kaj npeamera

Teopujcka Hacmasa

Teopujcku acniekTr oTkpuha, IU3ajHa M pa3Boja JIeKoBa. Y TUIA] (PU3MYKO-XEMHJCKUX OCOOMHA MOJIEKyJa JIEKOBa
Ha (hapMaKoJIOIIKy akTHBHOCT. Pa3Boj HOBMX MOJIEKyJa JIEKOBa M3 MPHPOAHUX pecypca. Pazmmuutu mMonenu u
NPUCTYIHU Y M3ajHYy MoJjeKyJlia JiekoBa. [Iporeomuka u otkpuhe nekoa. CaBpeMEHH 1U3ajH JIEKOBa, IPOHANA3aK U
ontuMu3anyja Bozaehe crpykrype. KomOuHaTopHa Xemuja y mpoliecy nmpoHaiacka jJekoBa. MeTtabonuTu JiekoBa 1
mu3ajH JekoBa. Otkpuhe, 1Ou3ajH W pa3BOj WHXUOUTOpA XHMIAPOKCUMETHITIYTapHil KOEH3UM A penykrase,
AQHTArOHMCTA KalIMjYMCKUX KaHala, TUypeTHKa, MHXUOUTOpAa aHTHOTCH3WH KOHBEPTYjyher eH3nma, HHXHOUTOpa
perenTopa 3a aHrHOTEH3HH, arOHUCTA M aHTarOHUCTA alPEHEPIHYKUX PeLenTopa.

Ilpaxmuuna Hacmasa

[IpakTHYHK acreKTH yTHLAja PU3HIKO-XEeMHUjCKUX U (hapMaKOJIONIKHX OCOOMHA MOJIEKYyJIa JISKOBA H JIOKAIH3alHje
apOMaTHYHUX HMHTEpaKklHja HA HUBOY CTPYKTYpa KOMIUIEKCa NPOTEHHAa U MoJeKyia JekoBa. [Ipensubame u
NpOpavyyHaBlke CTENEHA jOHH3alMje, NapTULHOHOT KOe(HLHMjeHTa, PacTBOPJBMBOCTH Yy BOIM W JIOKAIW3aluje
AKTUBHHMX MECTa 33 BE3MBAWE CYyNCTpara U jodOujame MH(OpMaIHja MOTPEOHUX 3a PAlOHAIHHU AU3ajH U Pa3BO)j
0/1a0paHKX MOJICKYJIA JICKOBA.

JlutepaTtypa

o Patrick GL. Introduction to Medicinal Chemistry. 4th Edition. Oxford: University Press; 2009.

o Beale JM, Block JH (Eds). Wilson and Gisvold's Textbook of Organic Medicinal and Pharmaceutical
Chemistry, 12th Edition. Philadelphia: Lippincott Williams & Wilkins; 2011.

o Williams DA (Ed). Foye's Principles of Medicinal Chemistry, 7th Edition. Lippincott Williams & Wilkins;
2012.

o Jeremi¢ N, Mijajlovi¢ M, Nikoli¢ M. Farmaceutska hemija 1. Kragujevac: Fakultet Medicinskih nauka; 2021.

Bpoj uacoBa akTuBHe HacTaBe: 45 | Teopujcka HacTtaBa: 30 | I[IpakTnyna HactaBa: 15

Mertozae u3Bohema HacTaBe
HacTtaBa ce m3Boam Kpo3 IpeaBama, MpakTHIaH paj Ha BexOama U paj] y Majoj TPYITH.

Ouena 3Hama (MakcuMaIHu O0poj noena 100)

IIpenucnutHe 06aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
AKTHBHOCT Y TOKY ITpeJaBarba 10 ICMEHU MCIHT

NpaKTHYHA HacTaBa (BexoOe) PAKTHYHNA UCITUT

KOJIOKBH]YMH 30 YCMEHHU HCIUT 60
CeMUHApH




Cryamnjcku nporpam: Murerpucane akajgeMcke cryadje gapmarmje

Hasus npeamera: buonndopmaTrka y ¢papmManeyTcKuM Haykama

Crartyc npeameta: V360pHu

Bbpoj ECIIB: 4

YcaoB: Yrucan VI cemecrap

Iu/e npeamera

VYno3HaBame CTyZeHara ca OCHOBHMM MeTojaMa OHOMH(pOpPMAaTHKE KOje ce KOpPHUCTE Y KOMIIjyTepCKU
MOTIIOMOTHYTOM JIM3ajHY JIEKOBa, Ka0 M OCHOCOOJbaBame CTYJCHATa 3a CAaMOCTAIHO CIIPOBOheme NCTpaKHBamba y
obnactu ¢apmarimje, Kpo3 cBe HeonxoaHe (ase: u300p IHIbeBa UCTPaKUBamkba, H300p onrosapajyhie meromonoruje,
u3pany IUIAHOBAa HCTPaKMBama, CHOPOBONCHE HCTPAXHBAaKa M CAOMIITCHE pe3yirara y BHAY HAyYHOT WIH
CTPYYHOT PYKOIIHCA.

Hcexon mpeamera

Ilo 3aBpmeTky HacTaBe, CTyOeHT he OWTH OcCmocoOJReH Ja: KOPHCTH padyHapcKe IporpaMme 3a An3ajH
tdapmakodope; Bpmm uctHTHBame u ontummsoBae AJ/IMET ocoOwHa HOBHX (apMaKOJOMIKH aKTHBHUX
jenMbema, TU3ajHApa U CIIPOBEIH CTYIHje MOJICKYJICKOT IOKHHTAa U CTyAHje CHMYJIAIje MOJIEKYJICKEe TUHAMUKE,
KOPHCTH padyHapcKe IporpaMe 3a M3padyHaBambe PA3IMIUTHX MOJICKYJICKHX AECKPUITOpA, BPIIM MPETPAKHUBAHC
BJINIHE JIUTEPATYpe, BPIIX 01a0up (HPOKYCHPAHUX U PEICBAaHTHUX MCTPAKMBAYKUX TEMA, CIIPOBOAN UCTPAKHUBAHA
y obacTu ¢apmariyje, caMOCTaIHO IHIIE HAyYHE PaJoBe 33 YACOIIHCE.

Canp:kaj npeamera

Teopujcxa nacmasa

VYBon y 6uonHpopmaTuky. OCHOBE KOMIjYTEpCKH NMOTIHOMOTHYTOT JW3ajHa JiekoBa. /[M3ajH JeKoBa 3aCHOBaH Ha
CTPYKTypu Juranaa. PadyHapcke Merone 3a wucnuTuBame Hu ontuMmuzoBame AJIMET ocobuna HOBHUX
(hapMaKoNOIKK aKTUBHHX jelIum-eha. [lu3ajH JiekoBa 3aCHOBaH Ha CTPYKTYpU LbaHOr mporeuHa. Crynuje
MoJeKyckor JokuHra. CTyauje cuMyJanuje MOJISKYJICKEe IUHaMuKe. KBaHTHTUBHHM OJHOCH CTPYKType |
aKTHBHOCTH y IM3ajHY JiIekoBa. TeopHjcka HacTaBa O CBUM acCIEKTHMa CIIpOBOhema UCTPAXHUBAKA U MPUIIPEME U
MHcamba HAyqIHOT YIaHKa.

IIpakmuuna nacmaea

IIpernen OCHOBHMX MeTOAa KOMILjYTEPCKHM MOTIOMOTHYTOI AM3ajHa JiekoBa. JlusajHupame dapmakodopa
6uoaktuBHuX Mouekyna. In silico mpensuhame u ontumusanmja AJIMET ocoOuHa OHOAKTUBHHUX MOJEKYJA.
Omabup mMIJbaHUX MOJIEKYJIA U JIETEKIMja Be3yjyhnx MecTa Ha MUbaHUM MakpoMmojekyinMa. V3Boheme crymmja
MOJIEKYJICKOT JIOKMHIa y pPa3Iu4uTUM codTBepuma. M3Boheme cTyauja cuMynanuje MOJIEKYJICKE JMHAMHUKE.
W3pauyHaBambe MOJIEKYJICKUX JAECKpUITOpa OMOAKTHBHUX MoJieKyia. [I[puMeHa cTeueHnX 3Hama TOKOM Ipe/iaBama
Y IUCKYyCHja Yy IIMJbY CAMOCTAJIHOT HCTPAXKHBAHA U MMCaha HAYYHOT YiIaHKa.

JlutepaTtypa

o Santos-Filho SA. In Silico Approaches in Drug Design. Basel: MDPI; 2022.

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

o Ray S, Fitzpatrick S, Golubic R, Fisher S, Gibbings S. Oxford Handbook of Clinical and Healthcare Research.
Oxford: Oxford University Press; 2016.

o Zdravkovi¢ N. Statisticke metode u biomedicinskim istraZivanjima. Kragujevac: Medicinski fakultet; 2011.

Bpoj yacoBa akTuBHE HacTaBe: 45 | Teopujcka Hacrapa: 30 | I[IpakTnyna HactaBa: 15

Mertozae u3Bohema HacTaBe
[IpenaBama, BeXxOE, paj y MaJliM rpyrama.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpenucnutHe 06aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
AKTUBHOCT y TOKY Np€JaBama 15 MUCMEHU HCIUT 70
NpaKTHYHA HACTaBa 15 PAKTHYHNA UCITUT

KOJIOKBH]YMH YCMEHH MCITUT

CeMUHApH




Cryanjcku nmporpam: Murerpucane akajgeMmcke cryauje gapmarmje

Hasus npeamera: ®uroxemuja

Crartyc npeameta: V360pHu

Bbpoj ECIIB: 4

YcaoB: Ynucan VI cemecrap

Ius npeamera:

Cruname 3Hama O OWOKATHUBHUM jeAW-CHbUMa OWJBHOI IMOpeKia M Pa3Boj BEIITHHA y H3Bohemy MeToza
eKCTpaKluje, pas/Bajama, HICHTU(QHKAIMje W KapaKTepusaluje INpUMapHUX M CEKyHIapHUX OWJBHUX
merabonuta. OBJagaBamke KBAJIUTATUBHOM M KBAHTUTATHBHOM aHAJIM30M OMJFHHMX CAcTOjaka XpoMaTrorpa)CKuM H
CIIEKTPOCKOIICKMM MeTos1aMa, oceOHo o0yxBaheHux npeameroM dapmakorsosuja.

Hcxon npenmera:

[To ycneumiHoM 3aBpILIETKY HacTaBe W3 OBOT IIpeMETa OuYeKyje Ce Ja CTYAEHT IO3Haje MyTeBe OMOCHHTE3e M
(u3nuKo-XeMujcKke ocoOmMHe OMJPHMX MeTabonnTa Kao W J1a TIpemno3Ha W omabepe ajgeKkBaTHE METOZIE Koje ce
KOPHCTE 3a M30JI0Bamke¢ M HACHTH(HKOBame puroxemukanuja. CtyneHt he OUTH OCTIOCOOJbEH M1a: CaMOCTAITHO
W3BOM pasIMYUTEe METOJAE eKCTpakiuje ogabpannx Mertabonmura W3 OWJPHOT MaTepHjajla W TI03HAje
xpoMmartorpa)cke M CIHEKTPOCKOIICKE METOJE aHaNu3e Koje ce KOPHCTE Y (DUTOXEMHjH, CAMOCTAIHO IH3ajHHUpa
SKCIICPUMEHT KOjH MMa 3a IMJb oApehuBame KBAJUTATHBHOI M KBAaHTHUTATHBHOI cacTaBa OoJa0paHUX OHIJEHHX
jenumeba, aHaTIM3Upa U HHTEPIPETHPA Pe3yTaTe XpoMaTorpacke 1 CIEKTPOCKOIICKE aHAIU3e y30paKa OHJbHOT
MOpEeKJIa, Kao M JIa YCBOjeHa 3Halba, BEIITHHE U CTABOBE NMPAKTUYHO IPHMEHH Y TIPAKCH.

Capgp:xaj npeqmera

Teopujcka nacmasa:

VYBon y ¢duroxemujy. buocunTesa, momena ¥ (HU3MIKOXEMHjCKE OCOOMHE (QuTOXeMHKaHja. DUTOXEMHUjCKU
screening. ExcriepumenTanau an3ajH y guroxemuju. Metoje eKCcTpakiije 3a MpUnpeMy OHOAKTHBHUX OHIBHHX
eKCTpakaTta. [HIIOBHM, NPUHLUINKM W TpHMeHa xpomatorpadckux texuuka y ¢uroxemuju (TLC, PTLC, CC,
FCHPLC, HPTLC, GC). CrieKTpOCKOIICKE METOJie 338 KBaIMTAaTUBHO ojapehuBambe CTPyKType (puToxemmukasmja
(UVNVIS, IR, MS, NMR, X-ray, monapumerpuja). KomOuHOBaHE XpoMaTOrpad)CKo-CIEeKTPOCKOIICKE METO/e 3a
cenapanujy u uaeHtudukanujy duroxemuxanuja (LC-Uv, LC-DAD, LC-MS, GH/MS, LC-NMR, LC-MS-NMR).
Mertoze 3a KBAHTHTATHBHO OfipehuBambe (UTOXEMHKAIIH]A.

Ipaxmuuna Hacmasa.

Juzajaupame U crpoBoeme eKCIeprMeHaTa 3a CKCTPakIujy W aHamuly ¢(uToxemukanmja. Excrpakiuja
onabpaHuX MPUMapHHUX U CEKyHJapHHUX MeTaboyuTa u3 OMJbHUX y3opaka. [lopeheme epukacHOCTH pa3nuunTHX
MeTona ekcrpakiuje. [Ipumena taukociojue xpomarorpaduje (TLC) u xpomarorpaduje y rosonu (CC) 3a
aHanuzy OWJbHUX ekctpakata. Ymnorpeba HPLC wu racue xpomarorpaduje (GC) 3a KBanuTaTMBHY |
KBaHTUTATUBHY aHainu3y duroxemukanuja. [Ipumena komOunoBanux LC m GH xpomarorpadckux TexHHKa 3a
aHaIM3y KOMIUIEKCHHX OWJbHMX ekcTpakara. Ymorpeba UV/VIS, IR, NMR u monapumerpuje 3a oapehuBame
OCHOBHHX CTPYKTypa (uroxemukairja. KBaHTUTaTUBHO oJpehuBame rpyna u rnojeJuHauHux (QUTOXEMHKaNMja y
OMJBHUM eKcTpakTuMa. VHTeprperanuja pe3yirata W NMPUMEHa CTATUCTUYKMX METONa y AHAM3M IoJaTaka
JIOOMjeHHX XPOMAaTOrpag)cKO-CIIEKTPOCKOIICKUM METOIaMa.

Jlutepatypa

o Gorunovi¢ M, Luki¢ P. Farmakognozija. Beograd: Farmaceutski fakultet u Beogradu; 2001.

o Sovrli¢ MM, Manojlovi¢ NT. Osnovi farmakognozije i fitoterapije: priruénik za prakticnu nastavu.
Kragujevac: Fakultet medicinskih nauka Univerziteta u Kragujevcu; 2021.

o Egbuna C, Ifemeje JC, Udedi SC, Kumar S, editors. Phytochemistry: Volume 1: Fundamentals, Modern
Techniques, and Applications. Boca Raton: CRC Press; 2018.

o Heinrich M, Barnes J, Prieto-Garcia J, Gibbons S, Williamson E. Fundamentals of Pharmacognosy and
Phytotherapy. 3rd ed. Edinburgh: Elsevier Science; 2018.

Bpoj yacoBa akTuBHe HacTaBe: 45 | Teopujcka HacraBa: 30 I IIpakTnyHa HacTaBa: 15

Metoae u3Bolhewa HacTaBe
IIpenaBama, BexOe, pajl y MaJlUM rpyrama.

Ouena 3Hama (MakcuMaJHu 6poj moena 100)

IIpeaucnutHe 06aBe3e 1oeHa 3aBpIIHN HCTIUT 1noeHa
AKTHBHOCT Y TOKY Ipe/iaBarba MTUCMEHH HCITUT 40
MIPaKTHUYHA HAcTaBa (BexkOe) 30 MIPaKTUYHH UCTTUT

KOJIOKBH]YMH 30 YCMEHH UCITUT

CeMUHApH




Cryamnjcku nporpam: Murerpucane akajgeMcke cryadje gapmarmje

Hasus npeamera: Pagnodapmarnuja

Crartyc npeameta: V360pHu

Bbpoj ECIIB: 4

YcaoB: Yrucan VI cemecrap

Iu/e npeamera

Cruname 3Hama 0 OMO(PM3NYKMM OCHOBaMa NPUMEHE OTBOPEHUX HM3BOpa jOHM3Yyjyher 3pauema y MEIULMHU.
OCHOBHU IPHHIUIY Pajia AETEKTOPCKHUX ypehaja y HyKiieapHOj MEJULIMHN. Y IO3HABaKkEe Ca OCHOBHUM ITPUHIMIIMA
NpUIPEME U aIUTMKOBaba paauodapmarieyTnka. CTUIaKkE BEIITHHA 32 MPUIPEMY, KOHTPOJTy KBAJIUTETA U IPUMEHY
paarodapmaleyTrka.

Hcxon mpeamera

Cryznent he 6utn ocrocoOJbeH J1a MPUMEHH CTEUeHA 3Hama W BEIITHHE MPUIMKOM oabupa panuodapmaleyTHKa,
MpHTpeMe W KOHTPOJIEe KBaTUTeTa paxnodapmaneyTrka, fa IUIaHupa U OpraHu3yje pax y OKBHPY JabopaTopuje 3a
npunpeMy pagodapmaneyThka, Kao M Ja IPYXKH caBeT y Morjiexy onmabupa pamuodapmaieyTuka, yumajyhu y
003Up paMoOJIONIKE ¥ TOKCHKOJIOIIKE aCTIeKTe NPUMEHE pagrodapMaleyTHKa.

Canp:kaj npeamera

Teopujcka Hacmasa

OCHOBHM NpPUHLMIM HyKJIeapHe (UM3MKe W HykieapHe xemuje. I[IpousBoama paguoOHYKIHAA 3a NPUMEHY Yy
HYKJICApHO] MEAWLMHH. VIHCTPYMEHTH 3a ACTEKLHjy U Mepeme paauoakTUBHOCTH. OCHOBHHM IPHHIMIH pana y
HyKJI€apHO-MEJULIMHCKUM HMHCTUTyUHjaMa. Pamuodapmaneytium u Merone panuoolbenexaBama. Paanonurana
BesuBame. KoHTpona kBanuTera panuodapmaneyTckux npenapara. OCHOBHU NPHHIMIIM 3aIUTUTE O] jOHU3Yjyher
3pauema. [Ipumena paguodapMalieyTHKa Yy JHjarHOCTHIM O00O0JbCHa PAa3IHMYUTHX OpraHckux cucrema. PET
pamrodapmaneyTui. HexesbeHe peakiyje KOA AMjarHOCTHYKE MpUMEHe panuodapmaneytuka. llpumeHa
panuodapmaineyTuka y Tepanmuju OCHHTHMX M ManurHux Oonectu. Tepanoctuka. HexesbeHe peakiiuje Koi
Tepanujcke npuMeHe paguodapmaneyTuka. [IpumeHa paxuodapManeyTHka y HCTpaKHBambHMa.

Ilpaxmuuna Hacmasa

OCHOBHM TpHHIMIHN HyKIecapHe (GH3MKe M HyKIeapHe Xemuje. JeAWHWIEe paJuOakTUBHOCTH.  [Ipumepun
U3padyHaBamba PagroOaKTHBHOT pacrazia. JlokyMeHTauuja, o0eeKaBame, IaKOBamkbe H TPAHCIOPT PaIlroaKTHBHOT
Mmarepujana. KoHTpona kBamurera paguodapmaneyTuka 3a in Vivo npumeny. J[osumerpuja. I[Ipopauynu
WHMBUIYAITHAX 1032 paguodapManeyTuka 3a JHjarHOCTHYKy npuMmeHy. OyHKIHoHAIHA U MOP(hODYHKIMOHATHA
nujarsoctuka. [Ipumena paguodapmaneyTrka y AMjarHOCTUIM 000Jbeba M0jeIMHUX opraHa u cuctema. [Ipumepu
Tepanujcke npuMeHe paanodapmanieyTuka. AHanu3a pesysiTarta paJMONIMraH] Be3uBamwa. l3pauyHaBame
crenuduyHe paJHOaKTUBHOCTH M KOHIEHTpauuje pajauoiurania. Jluranmym 3a HMMHUIA30JIMHCKE pELenTope.
Ayropaarorpaduja penenropa. MeToie o0enexaBatba paiioaKTHBHUM JOJIOM.

JlutepaTtypa

o Vanli¢ Razumeni¢ N. Radiofarmaceutici, cinteza, osobine i primena. Beograd: Velarta; 1998.

o Saha GB. Fundamentals of Nuclear Pharmacy. 7th ed. New York: Springer; 2018.

o Chandra R, Rahmim A. Nuclear Medicine Physics: The Basics. 8th ed. Philadelphia: Wolters Kluwer; 2018.

o Kowalsky RJ, Falen SW, editors. Radiopharmaceuticals in Nuclear Pharmacy and Nuclear Medicine. 3rd ed.
Washington, DC: American Pharmacists Association; 2018.

Bpoj yacoBa akTuBHE HacTaBe: 45 | Teopujcka Hacrapa: 30 | I[IpakTnyna HacTaBa: 15

Mertozae usBohema HacTaBe:
[IpenaBama, pag y Majoj TpyIu.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpenucnutHe 06aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
AKTUBHOCT y TOKY Np€JaBama 30 MUCMEHHU HCIUT 70
NpaKTHYHA HACTaBa PAKTHYHN UCIUT

KOJIOKBH]YMH YCMEHH MCITUT

CeMUHApH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: CaBpemeHH papMaleyTCKu 00JUIn

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

YcaoB: Yrucan VI cemecrap

Iwe npeamera

VYro3HaBame CTyAeHATa ca HAalpeJHHM TEXHOJOTHMjaMa 3a pa3BOj CaBPEMEHHMX CHCTEMa 3a HCIIOPYKY AaKTUBHHX
CYIICTaHIIY, Ka0 M MPHUCTyNHMa y u300py moMohHHUX MaTepHja Koje MOTYy MO00JbIIATH (apMaKOJIONIKY aKTHBHOCT,
eukacHocT M 0e30eIHOCT aKTMBHHX CyncTaHIM. [lo3HaBame HalpeIHHMX Marepujajia KOju ce NpUMEmYjy Kao
(apmaneyTCKH eKCIMITH]eHCH Y Pa3Bojy CHCTEMa 3a UCIIOPYKY JIEKOBa, HaUMHa M300pa pasiMuuTHX MaTepHjaia ca
obehaBajyhum noreHnujasoM y ucopynu jiekosa u (hapMarneyTcKo-TEXHOJOMIKHX MTPUCTyNa (GopMyJalnju KOju ce
MOTY KOPHCTUTH V TH3ajHY (apMareyTCKuX MPOHU3BOJIa.

Hcxon npeamera

Crynentn he crehm HeomxomHa 3Hama O HM300pY CaBpEeMEHHX MaTepHjajla W NPUMECHH COQUCTHIIUPAHIX
MHIYCTPUjCKUX TEXHHKA y LIJbY JOoOHjama e(pUKACHUX CHCTEMA 33 HCIOPYKY aKTUBHUX CYIICTAHIH Ca JKEJbEHOM
Op3uHOM U MecToM ociobahamem neka. CtynenTn he crehn 3Hama 0 HAIPETHUM MaTepHjaInMa KOji ce KOPUCTE Y
pa3Bojy caBpeMeHHX (opMynandja W OUTH OOYYCHH Jda TpeaioKe MeTOA Hu3pame ¢opmyranuje, MoTpeOHe
MonuduKanmje, ka0 W KomMOmHammje moctojehmx Mmatepwjama y nuipy amoOwjama (opMylarnuja ONTHMATHHX
KapaKTepUCTHKA.

Canp:kaj npenmera

Teopujcka nacmasa

dapmMareyTCKO-TEXHOJIOWIKH TPUCTYNH Y (opMyJaliju M pa3Bojy CaBpeMeHHX (apMaleyTCKHX OOJHUKa.
HanorexHosnoruja 1 HaHomarepujand. JIMIO30MH Kao CHCTEMH HCIOpPYKE aKTHBHHUX CyIcTaHuu. Etozomu kao
CUCTEMH HCIIOPYKE aKTUBHUX CyNCTaHLM. TpaHchepo3oMH Kao CHCTEMH UCTIOPYKE aKTHBHUX CyncTaHiu. Huozomu
Ka0 CHCTEMH HCIIOpYKE aKTHBHHX CYICTAaHIM. TEXHOJOTHja MHKPOWIaNa y ONTHMH3ALHjU HCIOPYKE aKTHBHHX
CyncTaHIM. [acTpOPETCHTHBHHM CHCTEMH HCIOpYKe JekoBa. HoBHM mnpupomHu MaTepujaad y (opMyranuju
CaBPEMEHHUX CHCTEMa HCIOPYKEe aKTHBHHX CYICTAaHIM. XHIPOTEIOBH Y KOHTPOJIMCAHO] HMCIOPYLH aKTHBHHX
cyncraniy. OCMOTCKY KOHTPOJIMCaHH CHCTEMH MCHOpPYKe aKTUBHUX CyICTaHIM. HaHocycneH3uje U HaHOeMy3uje
Ka0 CHCTEMH HCIOpyKe AaKTHBHUX cyncTaHuu. 3D mramname (¢apmaneyrtckux oOmuka. MeTone 3a
KapaKTepu3alyjy U IpOLEeHy CTaOMITHOCTH CaBPEMEHHX (hapMaleyTCKUX OOJMKa. 3eJIeHH MPUCTYI Y IPOU3BOIBH
(dapMareyTCKux o0JInKa.

Ipaxmuuna nacmasa

VYno3HaBame ca MNPOM3BOJAHUM IIPOLIECOM U OJa0MpOM KOMIIOHEHaTa y U3pPajau JIMIO30Ma. I03HABAIE Ca
MIPOM3BOJIHMM IIPOLIECOM M OAa0MPOM KOMIIOHEHaTa y M3paau TpaHcdepozoMa. YIO3HaBame ca MPOM3BOAHUM
MPOLIECOM M 0Ja0MpPOM KOMIIOHEHATa y M3pajud HUO30MHU. TEXHOJIOrHja MMKpPOUTrana y ONTUMH3ALUjH UCIOPYKE
AKTHBHHUX CYICTaHLM. YIO3HaBalke Ca MPOM3BOJHUM IIPOLIECOM M OAa0UPOM KOMIIOHEHAaTa Y HW3paau
racTPOPETCHTHUBHUX CHCTEMa HCIIOpYKE JIEKOBA. AHalM3a HOBHUX IPUPOJHUX Marepujana y (GopMynanuju
CaBPEMEHHUX CHCTEMa HCIOpPYKe aKTHBHHX CyINCTaHIu. V3pama xuagporenoBa. YIO3HAaBame Ca IMPOU3BOIHUM
NpoLecoM W O0Ja0MpOM KOMIIOHEHAaTa y W3pagd OCMOTCKH KOHTPOJHMCAHUX CHCTeMa HCHOPYKE aKTHBHHX
cyncraniy. [Ipuctynu y u3paam M aHanu3a cacTaBa HaHOCYCIICH3Wja M HaHOeMyJ3Hja. AHanu3a nocrynaka y 3D
mraMnamy Gapmaneyrckux obuika. Kapaktepusanuja 1 IpoleHy cTabMIHOCTH JIMI030Ma U XUAPOreloBa.

Jlutepartypa

o Bradi¢ J. Biofarmacija za studente integrisanih akademskih studija farmacije. Kragujevac: Fakultet medicinskih
nauka; 2022.

o Elder DL. A Practical Guide to Contemporary Pharmacy Practice and Compounding. 4th ed. Philadelphia:
LWW Lippincott Williams and Wilkins; 2017.

o Florence T, Attwood D. Physicochemical Principles of Pharmacy. 4th ed. London: Pharmaceutical Press; 2006.

Bpoj yacoBa akTuBHe HacTaBe: 45 I Teopujcka HacraBa: 30 | IIpakTnyHa HacTaBa: 15

MeTtoae usBolem-a HacTaBe
[IpenaBama, BexOe, pasl y MajJuM rpynama.

Ouena 3Hama (MakcumaJjinu 6poj moena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHM HCIIUT 1oeHA
AKTUBHOCT Y TOKY IpeJiaBama 20 MMMCMEHU UCTIAT

MPaKTHYHA HACTaBa 10 MPAKTHYHU HCITUT

KOJIOKBH]YMH 40 YCMEHHU HCTIUT 30
CeMHHapH




Cryaujcku nmporpam: Murerpucane akageMcke cTyadje hapmanuje

Hasus npeamMera: Toxkcukononika XeMI/Ija

Crartyc npeameta: V360pHu

Bbpoj ECIIB: 4

YcaoB: Ynucan VI cemecrap

Iu/e npeamera

VYro3HaBame CTyJeHaTa C€ OpraHu3alljoM M YJIOTOM TOKCHKOJIOIIKO-XEMHjCKe Jlaboparopuje, MeTojaMa
M30JI0Baka OTPOBA U3 TOKCHKOJIOLIKOT MaTepujaia, Kao 1 ca HajuemhiM OTPOBHUM racoBHMa M JIAKO UCTIapJbUBUM
CyIICTaHIIaMa, MHHEpPAJHUM OTPOBHMMA, MNECTHLIWANMA, IPHPOIHUM OTPOBHUMA, CPEICTBUMA KOja M3a3HBajy
3aBHCHOCT M JIEKOBMMa KOjH Cy Hajuenrhyl y3pOYHHIM TPOBaba.

Hcxon mpeamera

Crynentu he OUTH OCIIOCOOJBCHU Ja: MPETO3HAjy MOTCHIMjalTHe TOKCUYHE CYIICTAHIIE, KIACH(HUKY]y HX U MPOIICHE
BUXOBO IITETHO JICjCTBO; y30PKY]y, M30JIyjy M CIIPOBEIy TOKCHKOIONIKE aHaimm3e oTpoBa. [lo3HaBahe ocHOBHE
TIPUHIAIE Tepaldje TpoBama M MpHMEHE aHTHAOTa, Ka0 M IPEBEHTHBHE Mepe 3aIlTUTE M 3aKOHCKE PEeryJIaTHBE
orpoBa. Pa3Buhe kpuTHYaH NPUCTYN NPH aHAIW3HM M TyMademy pe3yiraTa HaydHHX HCTpaKUBama W3 001acTH
TOKCHKOJIOTH]E.

Canp:kaj npeamera

Teopujcka nacmasa

Opranuzanyja u yJora TOKCHKOJIOIIKO-XeMHjcKe Taboparopuje. MeTogama H30JI0Bakba OTPOBA U3 TOKCHKOJIOIIKOT
Marepujaia. MynTHIUCIUILTIMHAPHOCT TOKcuKojoruje. Kpurepujymu u dakropu TokcuyHOCT. TOKCHKOKHHETHKA.
OnHOC J03a-0ArOBOp. MexaHH3aM TOKCHYHOT JejcTBa. TOKCHYHO JAEjCTBO OTpoBa Ha opraHe. MyTareHocr,
TEpaTOreHoCT, KaHueporeHoctT. OTpoBHM racoBu. Jlako ucmap/bUBU OTpoBHU. MuHepanHu oTpoBH. Ilectuiuan.
[Mpuponuu otpoBu. [lep3ucTenTHN opraHcku pacTBapaun. CpeacTBa Koja M3a3MBajy 3aBUCHOCT. AKyTHA TpOBamba
nexkoBruMa. OCHOBHHU MPUHIMITY Tepalnuje TpoBamba U aHTUAOTH. [IpuHIMIM NpolleHe pU3KMKa Ha 3/1paBJbe JbYIH U
JKUBOTHY cpeauHy. Perynatusa otpoBa. @apmaneyTcku oToazn.

Ipaxmuuna nacmasa

Y30pIM B y30pKOBame MaTepHjaia 3a TOKCHKOJIOIIKO-XEMH]CKY aHaIu3y (BOa, Ba3AyX, 3€MJBHIITE, OMOJIOIIKH
marepujan). Kpua omHoca mosza-onroBop. TOKCHKOKMHETHYKH Mozenud. OTPOBHH TacOBH M JIAKO HCTIAPJbUBE
cyrncraHne (y30pKoBame M aHanusza). TOKCHYHM MeTanH (Y30pKOBame M aHain3a). bIibHU 0TpoBH (Y30pKOBame U
ananuza). Ilectuumnm (y3opkoBame M aHanusa). TpoBame JekoBuMa (Y30pKOBalme€ W aHalu3a). AHaln3a
enuaeMuonomkux cryauja. Ilpuxas ciayuaja TpoBama. DapmaneyTcku oTHaj (O4arame JIEKOBa Ca HCTEKIUM
POKOM Tpajama).

JlutepaTtypa

o Jokanovi¢, M. Toksikologija. Ni$: Medicinski fakultet Univerzitet u Nisu; 2010.

o Jankovi¢, S. Toksikologija (2. izd.) Kragujevac: Fakultet medicinskih nauka; 2019.

o Bev-Lorraine TR, Dreisbach RH, editors. Dreisbach's Handbook of Poisoning: Prevention, Diagnosis and
Treatment. 13th ed. Boca Raton: CRC Press; 2001.

o Kilaassen CD, Amdur MO, editors. Casarett and Doull's toxicology: the basic science of poisons. New York:
McGraw-Hill; 2013.

Bpoj yacoBa akTuBHE HacTaBe: 45 | Teopujcka Hacrapa: 30 | I[IpakTnyna HactaBa: 15

Mertozae u3Bohema HacTaBe
[IpenaBarma, IpakTHYaH paj y TpymnaMa, TPYIHHU POjeKTH

Ouena 3Hama (MakcuMaIHu O0poj noena 100)

IIpenucnutHe 06aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
AKTHBHOCT Y TOKY ITpeJaBarba ICMEHU MCIHT

paKTHYHA HacTaBa (Bexoe) 10 MPAaKTUYHU MCIIUT

KOJIOKBH]YMH YCMEHHU HCIUT 60
CEeMHHApH 30




Cryamnjcku nporpam: Murerpucane akageMcke cryadje hapmanuje

Haszus npeamera: dapmakoTeparuja

Craryc npeamera: O0aBe3HH

bpoj ECIIB: 6

YcaoB: Yrucan VIl cemecrap

Iwe npeamera

VYcBajame 3Hamba HEONXOIHOT 32 MO3HaBalke U pazyMeBame (hapMakorepanuje 1 HehapMaKoIOMIKUX Mepa y Jieuewhy
U TIPEBEHIMjU PA3NUYUTHX 00osbema; [Ipeno3HaBame OCHOBHHMX 3HAaKOBa M CHUMIITOMA IIOjEJHHUX O0OJbEHA U
pasziora 3a ynyhuBame mnanujeHTa jekapy; Ilo3HaBame edukacHOCTH M 0e30€IHOCTH JIEKOBa KOJ Pa3IMYUTHX
oboseema; Ocrioco0sbaBambe 3a KPUTHUKO BPEIHOBAME JIEKOBA U NPYXKAmbE CaBeTa MAlMjeHTy y anoTeld Yy Be3u
NIpaBUJIHE NPUMEHE U He)XXeJbeHUX eekaTa JIeKoBa.

Hcxon mpeamera

[lo momaramy mpeamera, Ol CTyICHTa C€ OUYEKyje Ja pa3liuKyje M pasyMe MaTO(PH3HONOTH]y, KIMHHYKY CIHUKY,
KIIMHUYKU TOK, IIPOTHO3Y M (papMaKoJIOMKK U He(hapMaKOIOIIKH TPETMaH Pa3IHIUTHX 000JbEHa, 1a YHOPEIH OTHOC
Tepanujcka e(QHUKacHOCT/IOTEHIMjal W3a3WBamka HEXEJhCHNMX edeKaTa MOjeINHHX JIeKOBa HAMEHCHHX 3a HCTY
Tero0y/000JpeHe U 1a IPefoYH MaIMjeHTHMa W 3paBCTBEHHM PaJHMIMMA Ha JOKa3uMa 3aCHOBaHY MH(OpMaIHjy
OJTHOCHO CaBET O YIOTpeOH JICKOBa.

Canp:kaj npeamera

Teopujcka nacmasa

dapmakorepanuja  000JbeHA  KapAMOBACKYJIApPHOT, DPECHHPATOPHOT U  TaCTPOMHTECTUHAIHOI  CHCTEMA.
dapmakoTepandja CHIOKPUHHX 00oJberha. (DapMakoTepamnuja HEYpOJIOIIKAX 000Jbeba. (Dapmakorepanuja
NICUXHjaTpUjcKuX oboJbera. Dapmakorepanuja y onkosoruju. dapmakoTepanuja ayTOMMYyHCKHX 000JbeHa.
dapmakorepanuja nadpekuuja. Gapmakorepanuja 6oa.

Ipaxkmuuna nacmasa

[IpakTHYHK NpUMEPH M3 KIMHWUYKE Ipakce M NPHKa3 KIMHWYKOr IpodieMa 3a Koje CTyAeHT Tpeba la CauuHH
(bapMaKoTepanHjCKy IUIaH MpUMEHe (papMaKoJIOIKUX M He(hapMaKOIONIKUX Mepa U3 00JacTH KapAHOBACKYyJIapHUX,
pPECIMpPATOPHUX, CHIOKPHHHUX, HEYPOJOIKHX, MCHXUjaTPHjCKUX, HH(YKETHBHHUX, AyTOMMYHCKUX, MAaJIUTHHX
nopemehaja.

Jlutepartypa

o Ugresi¢ N, Stepanovi¢-Petrovi¢ R, Savi¢c M. Farmakoterapija za farmaceute. 2. izmenjeno i dopunjeno izdanje.
Beograd: Farmaceutski fakultet; 2023.

o Farmakoterapijski vodi¢ 7. Beograd: Agencija za lekove i medicinska sredstva Srbije; 2022.

o DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey LM. Pharmacotherapy: A Pathophysiologic
Approach. 10th ed. New York: The McGraw-Hill Companies Inc.; 2017.

o Chisholm-Burns M, Schwinghammer T, Wells B, Malone P. Pharmacotherapy Principles and Practice. 4th ed.
New York: McGraw Hill; 2016.

o Milosavljevi¢ M. Farmakoterapija retkih nemalignih oboljenja. Kragujevac: Fakultet medicinskih nauka; 2024.

Bpoj uacoBa akrusue Hacrase: 60 | Teopujcka nacrasa: 30 | Mpakruuna nacrasa: 30

MeTtoae usBolem-a HacTaBe
[IpenaBama, mpakTHYaH paj Ha BexOaMa H paj] y MaJioj TPYIIH.

Ouena 3Hamwa (Makcumaanu 0poj moena 100)

IIpenucnuTHe 06aBe3e noeHa 3aBpLIHN UCTIUT TnoeHa
aKTUBHOCT y TOKY Ip€aBama 30 MUCMEHU UCTIUT 70
NpaKTHYHA HACcTaBa MIPAaKTHYHH UCIIUT

KOJIOKBH]YMH YCMEHH HCITUT

CeMHHapH




Cryamujcku nmporpam: MHrerpucane akageMcke cTyadje hapmanuje

Ha3zus npeamera: dapmaneyrcka OMOTEXHOJIOTH]a

Craryc npeamera: O6aBe3HU

Bbpoj ECIIB: 6

YcaoB: Yrucan VIl cemecrap

Iwb npeamera
VYno3HaBame CTy/AeHaTa ca OCHOBHHM NPHHIMIUMA y (apMaleyTcKoj OMOTEXHOJOTHjU U pa3yMeBame TEXHOJIOTH]jE
IIPOU3BOIHE NPOTECUHCKUX JIEKOBA U JIEKOBA 3aCHOBAHUX HA HYKICUHCKUM KUCEJIMHAMA.

Hcxon mpeamera

[To 3aBpiIeTKY HACTaBe M3 OBOT MPEIMETa Of CTYACHTa Ce OYEKYje Ja pa3yMe Mpolec MPOU3BOImE U (GopMyaiuje
OMOTEXHOJIOIIKKX JICKOBA M OBJIaJla TCXHUKaMa MaHUITyJaldje ca reHnMa u hemujckuM kynrypama. CtyneHt hie outu
0Cc0c00JbEH 32 ACTEKIH]Y, KBAaHTH(OHUKAIN]Y U MASHTH(HUKAIN]Y TPOTCHHCKUX MPOU3BOJIA.

Capap:xaj npegmera

Teopujcka nacmasa

VYBox y papmaneyTcKy OHOTEXHOJIOrH]jy. PerynaTopan actiekTi OHONIONMIKHX JiekoBa. OMIITH MPUHIUITH PEKOMOUHATHE
JHK Ttexnomormje. Bektopum y pexomOunatHoj JHK TtexHonmormju. EkcmpecnoHn cucTeMH 3a TPOU3BOABY
NpoTenHCKUX Jiekoa. Upstream u downstream mporecu y Npou3BoIbU OHodapManeyTHKa MPOTSHHCKOr MOpeKIa.
dopmynanuja NPOTEHMHCKHX MPOW3BOAA. YHOTpeba eKcuumujeHaca y QopMmynauuju NPOTEHHCKHX IPOU3BOAA.
JInodunmzanyja nporenHckux npousBoaa. [Ipouecue npocropuje. JlokymMeHTanuja U NIPpUHUMITK J0Ope nponsBohadxe
npakce y papmaneyrckoj ouorexuonoruju. Ocobune nporenna. [loctpancnaiuone Moaudukanyje nporeHa. AHamusa
MPOTEMHCKUX Tpou3Boaa. VpeHTndukauuja nporermHCKUX mpous3Bojaa. OxpehuBambe MOTEHTHOCTH NPOTEUHCKHX
npousBosa, Jlerekuuja M ykiamame NUPOreHMX Hewyuctoha. JleTeknuja M ykiamame NPOTEHMHCKUX Heuuctoha,
Xemujcke u (usznuke MoanQUKaLUje TPOTEMHCKUX Mpou3Boja. [lyTeBH aaMuHHCTpalMje MPOTEHHCKUX IPOU3BOJA.
CucteMH 3a OWJbaHy M KOHTPOJHMCAHY IOCTaBY NPOTCHHCKUX NpousBoga. DapMaKOKHHETHKA, (hapMaKoIWHAMHKA,
HUMYHOT€HOCT IPOTEMHCKHUX NMpou3Boja. ['eHcka Tepamuja. AHTHCEHC Tepanuja. ATaMepu

Ipaxmuuna nacmasa

[IpakTHYHM acrieKTH reHcke MaHumynanuje kopumhemeM PCR TexHHKe. YHO3HaBame ca BEKTOPUMa KOjH ce KOPHCTE
3a TCHETHYKU MHXeepuHT. [IpeTHoCTH U HemocTaly pa3IMYuTuX Bektopa. Pan ca henujckum Kyntypama (3acejaBarbe
hemuja, kynruBammja, nacaxupame hemuja). OpnpehuBame KOHICHTpalWje NPOTEHHA pPA3IHINTAM MeEToAaMma.
[MpakTHyHM acmeKkTH pasjBajakba IMPOTEHHA pa3MYUTe MOJIEKYJICKE Mace KopuinhiemeM BEpTHUKAIHE Tell
enexTpodopese. Jlerekuuja nporenHckux Heurctoha Western blot rexuukom. Ipumepu no6pe npoussohauke npakce y
(dapmaneytckoj Ouorexnosoruju. Ilpumepu n00pe nadopaTopujcke mpakce y ¢apMaieyTckoj OHOTEXHOJOTH]H.
[persnen onoOpeHe reHcKe Tepanuje, aHTHCEHC Tepallije U anTamepa y pa3JiIMuyiTUM 3PaBCTBEHHM CHCTEMHUMA.

JlutepaTtypa

o Walsh G. Pharmaceutical Biotechnology: Concepts and Applications. 2nd ed. Hoboken: Wiley; 2013.

o Crommelin DJA, Sindelar RD. Pharmaceutical Biotechnology: Fundamentals and Applications. 4th ed. Boca Raton:
CRC Press; 2008.

o Novokmet S, Cupara S, Jankovi¢ S. Farmaceutska biotehnologija. Kragujevac: Medicinski fakultet; 2011.

o Milosavljevi¢ I, Novakovi¢ J. Zbirka resenih zadataka iz Farmaceutske biotehnologije za Integrisane akademske
studije farmacije. Kragujevac: Fakultet medicinskih nauka; 2023.

Bpoj yacoBa akTuBHe HacTtase: 60 | Teopujcka HactaBa: 30 | I[Ipaktnyna Hacrapa: 30

Mertone u3Bohema HacTaBe
[IpenaBama, MpakTHYaH paj Ha BexxOaMa M pajl y Majioj TpyIu.

Ouena 3Hama (MakcuMaJIHu Opoj noena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
aKTHBHOCT y TOKY IIpeaBamba 10 ICMEHU MCIHT

NIPaKTHYHA HacTaBa PAKTHYHUA HCITUT 60
KOJIOKBH]YMH 30 YCMEHHU HCIUT

CeMHHapH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Hasus npeamera: bpomarosoruja

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 6

Yciaos: Ynucan VII cemectap

Iwe npeamera

VYno3HaBame CTy/JeHaTa ca METOJOJIOTH]OM HCIIUTHBaka XpaHe, AWjeTeTCKUX MPOM3BOAA U MpEAMETa OIIITe yroTpede
y3 ynorpeOy caBpeMEHHX aKpeJUTOBaHMX MeToaa. Pan Ha caBpeMeHHMM amapaTuMa (YHO3HAaBambe Ca HajBayKHHUjUM
ocoOMHaMa Makpo- M MHKPOHYTpHjeHaTa MW OCHOBHUM (YHKIHjamMa XpaHe, XEMHJCKHM CacTaBOM HaMHUpHHIIA,
OCHOBHHMM HH(OpMaIijama o npexpaMOCHUM aJUTHBIMAa 1 KOHTAMHUHAHTAMa XpaHe, Kao U ca XEMHjCKUM CacTaBOM M
71a00paTOPHjCKUM UCTIMTHBAbHMA MTPEAMETa OIIITE yrnoTpede).

Hcxon mpeamera

On crymeHTa ce odekyje na crekHe cieneha 3Hama: MO3HABAamkE KBAaUTETa W 0€30CTHOCTH XpaHe; ITO3HABAHHE
HEHYTPUTHBHUX CacTOjaka XpaHE; pa3yMeBame OWONOIIKM aKTHBHHX MOJIEKYJla HPHUPOTHOT MOPEKIa; IMO3HABame
yCIIoBa HMOTPEOHMX 3a CTaBJbAKE XPAHE Y MPOMET; NMO3HABAKE 3[PaBCTBEHE 0€30€MHOCTH XpaHE; MMO3HABAKHE CUTEMa
kBasiureta - HACCP, HALAL, ISO 9001 2018, ISO 17025; pasyMeBambe OCHOBHUX NMPUHIUIA OPTaHCKU MPOU3BEIECHE
XpaHe W OHOTEXHOJIOTHje XpaHe; pa3yMeBamke OCHOBHHMX KapaKTEPHCTHKA IMJETCTCKUX IPOW3BOJA; I03HABAE
HEKEJbEHHX PEaKIfja Ha XpaHy; pa3yMeBambe HHTEPAKIIMje cacTojaka HAMHUPHHIA, JIEKOBA U JINjETETCKUX CyIJIeMeHaTa.
On cTyneHTa ce oYeKyje aa caiaja cienchie BemTruHe: GU3NIKO XeMHUjCKe aHai3a XpaHe U IUjeTCTCKUX MPOU3BOIa U
npeAMeTa OMIilITe yrnorpede; NpUMeHa aKpeAMTOBAaHMX METOJa aHaM3e XpaHe; ojapehHBame eHepreTcke BPEeIHOCTH
HAaMUpHUIA, YKyIHE BpETHOCTE OOpOKa M JUjeTeTCKUX MPOM3BOJA; aHAIM3PE BUTAMHMHA, MUHEPAJIHUX Marepuja,
TCHIKMUX ME€Tajla, aJuTHUBa, NECTUIIMAA U MUKOTOKCHHA U OCTAJIMX KOHTaMHWHCHATAa U IMpPaBUIIHO KOpI/IIJ_IheH)e Bamehe
3aKOHCKE peryJaThBe 0ropapajyhux npaBuiIHMKa 33 CBaKy BPCTY HAMUPHHIIA WIIM XpaHe.

Canp:kaj npenmera

Teopujcka nacmasa

3Hayaj HayKke O XpaHH M E-CHA MOBE3aHOCT ca NPYrHM HaydHuUM oOiactuma. CactaB XpaHe (CHEpreTcka BPEeIHOCT,
caZip)kaj XpaHJBPMBHUX W 3alITUTHHX MaTepwja), MeTone 3a oxpehuBame 3mapaBcTBeHE Oe30eqHOCTH Boze 3a mmhe U
onpehuBame canpkaja HeXpaHJBMBHX cacTojaka XpaHe. bez0emHocT xpaHe (mpodecHoHanHa aHajuM3a pU3UKA |
YIpaBJbakbe MOTYNUM pH3MIMMA 33 XpaHy KOHTaMHHALWja MPUPOJIHUM TOKCHYHUM CACTOjIMMa, 3araljuBadunuMa Koju
NOTHYY M3 KHUBOTHE CPEMHE, alUTHBHMA, OCTAIlMMA CYIICTAHIM KOje Ce€ KOPHCTE Y MOJbONPUBPENN H BETSPUHAPCTBO).
Besbeanoct mpeamera ommre yrnorpebe. [TocedHo Gopmynucanu mpexpamOeHu mpousBoau. HexesbeHe peakiuje Ha
Xpany. VHTepakiije cacrojaka XpaHe ca JISKOBUMa U AMjEeTeTCKMM cyruieMeHTuma. OOenexaBame (JeKnaprcame)
XpaHe. 3aKOHCKa peryJjiaTuBa - XpaHa U JUjeTEeTCKH TPOM3BOIN.

Ipaxmuuna nacmasa

OnpehuBame xemujckor cactaBa xpane. Iloctynuu u Mmerozne. Merone aHanu3e KOHTaMHHEHaTa y XpaHu. Meroje
aHaM3a npeaMera onuire ynorpede. Jleknapucame u o0esexaBambe XpaHe.

JlutepaTtypa

o Novakovi¢ B, Torovi¢ Lj. Bromatologija: nutritivna vrednost i bezbednost hrane. Novi Sad: Medicinski fakultet u
Novom Sadu; 2014.

o Novakovi¢ B, Jusupovi¢ F. Ishrana i zdravlje. Novi Sad: Medicinski fakultet u Novom Sadu; 2014.

Boullata JI, Armenti VT. Handbook of Drug-Nutrient Interactions. 2nd ed. Totowa: Humana Press; 2010.

o bordevi¢ B, burici¢ |, Vidovi¢ B. Praktikum iz bromatologije. Beograd: Univerzitet u Beogradu-Farmaceutski
fakultet; 2018.

o Tomovi¢ D, Staji¢ D. Zbirka zadataka iz bromatologije za studente Integrisanih akademskih studija farmacije.
Kragujevac: Fakultet medicinskih nauka; 2023.

o

Bpoj uacoBa akrusue Hacrase: 60 | Teopujcka nacrasa: 30 | MpakTuuna nacrasa: 30

MeTtoae usBolem-a HacTaBe
[TpenaBama, MpakTHUYHA HACTaBa M eKCTIEpUMEHTANIHE BexOe (J1abopaTOpHjCKU pall y MalbUM Ipynama).

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHN HCIIUT 1noeHa
AKTHBHOCT y TOKY Ipe/iaBaiba MTUCMEHH HCITUT 50
MIpaKTUYHA HacTaBa 30 MPaKTUYHH UCTTUT

KOJIOKBH]YMH YCMEHH HCITUT

CEeMHUHAPH 20




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: buodapmanmja

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 7

Yciaos: Ynucan VII cemecTap

Iwe npeamera

CarnenaBame yTunaja pU3n4Ko-XeMHjCKHX CBOjCTaBa Jieka, (hapManeyTcKor o0IMKa 1 Ha4yrHa MPUMEHE Ha arlCopILujy
n OMopacnonoXuBoCcT. PazymMeBare NpUHIMIA alCOPIIIM]jE JIEKOBa U3 Pa3IMUUTHX JIO3HUX O0JIMKA, Ka0 U YIO3HABambe
ca cBuM (akTopuMa Koju yTH4y Ha TepareyTcku edekar yeka. CTuname 3Hama 0 (apMareyTCKO-TeXHOIOMKUM
Mo uduKalMjama Koje ce CIpoBOoJIe Y IIMJbY ONTUMHU3aIHje (apMaKoJIOUIKOT JejCTBa JIEKOBA.

Hcxon mpeamera

Crynentn he crehm 3Hama o OnoapmaneyTcKoM IPUCTYIy y Pa3Bojy HOBUX JieKoBa W yHampehemy ¢dopmynanmja
mocrojehnx akTuBHHX cyncraHnu. CaBiamahe merone 3a moOoJeiiame Op3uHe ociobahama W amcoprije JIEKOBUTHX
CYTICTaHIIN U3 Pa3IMYUTHX N03HHX oOmuka. CtyzeHTtn he OMTH OCTIOCOOJBCHM Aa MpHUMEHE NOCTYIHE (papManeyTcKo-
TEXHOJIOIIKE CTpaTerHje y IIJbY ONTHUMH3anuje ociobahama 1 amcopriyje ieka U3 pasInduTHX JO3UPAaHUX OOJHKa.
Crynentn he crehu moTpeGHe BemITHHE 32 NCIIMTHBAKE CTAOMIHOCTH Mperapara U cariefaBame (pakropa Koje yTHIY
Ha KBAJIMTET MpenapaTa TOKOM CKJIaIUIITEHha.

Canp:kaj npeamera

Teopujcka nacmaea

Pa3Boj nexoBa. [lpuHnunu amncopmiuje sexoBa. buoekBuBaneHuuja. OU3NYKO-XeMHjCKH (DAKTOPH KOjH YTHUY Ha
ocnobahame u ancopmimjy ieka. OpanHa, OykaiHa ¥ CyOJMHIBaNHA MpUMEHa JiekoBa. [lapeHTepanHa, oTaaMosoIKa
MpUMEHA U MTPUMEHA JICKOBA MPEKO KOXKe: (haKTOpH KOju yTHUUY Ha ociobahame u arncopriyjy. CTabuiHOCT npenapara.
Hazanna, nHXanannoHa, peKTajlHa W BarHHAIHA [IPUMEHA JIEKOBa: (PaKTOpH KOjH yTHUUY Ha

ocnobahame 1 amcopriyjy. Yaora HOBHX TEPANUjCKUX CUCTeMa y MoOOJbIIalky OUOJIONIKE PACIOIOKUBOCTH JICKOBA.
Merto/ie 3a HCIUTUBAKE ANICOPIIHjE K HHTECTUHATHE TepMEabUITHOCTH JICKOBA.

Ipaxkmuuna nacmasa

buodapmaiieyTcka kapakTepu3alija MmparikoBa 3a OpajHy U JepMaiHy npuMeHy. buodapmaneytcka kapakrepu3saimja
pactBopa, CycleH3Wja W emyi3uja. buodapmaieyTcka KapakTepu3aldja MOJYYBPCTHX Ipernapara 3a JepMajHy
npumeny. OnpeljuBaibe cajapkaja akTHBHE CYICTaHIE Yy MPAIIKOBMMA, PACTBOPMMA M IMOJYYBPCTUM Mperaparuma.
OnpeluBame peosoKUX KapakTepucThka npemnapara. OxpeljuBambe CTaOMIHOCTH TEUYHUX M MOIYyYBPCTHX IIpenapara
3a hapMmarneyTcKy npuMeHy.

JlutepaTtypa

o Bradi¢ J. Biofarmacija za studente integrisanih akademskih studija farmacije. Kragujevac: Fakultet medicinskih
nauka; 2022.

o Florence T, Attwood D. Physicochemical Principles of Pharmacy. 4th edition. United Kingdom: Pharmaceutical
Press; 2006.

o Ibri¢ S, Paroji¢i¢ J. Preformulacija i formulacija lekova. Beograd: Farmaceutski fakultet; 2012,

Bpoj uacoBa akTuBHe HacTaBe: 75 | Teopujcka HacTaBa: 45 | IpakTuuna Hacrasa: 30

MeTtoae usBolem-a HacTaBe
[IpenaBama, BexOE, paj y MaJIIM IpymaMa.

Ouena 3Hamwa (MakcumaJjnu Opoj noesa 100)

IIpenucnuTHe 06aBe3e noeHa 3aBpLIHN UCTIUT TnoeHa
aKTHBHOCT y TOKY IIp€aBamba MTMCMEHH MCITUT

IIPaKTHYHA HacTaBa 30 TIPAKTHYHH HCITUT

KOJIOKBH]YMH 40 YCMEHHU UCIIUT 30
CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMmcke cryadje gapmarmje

Hasus npeamera: Kozmerosnoruja

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 6

YcaoB: Yrucan VIl cemecrap

Iwe npeamera

VYno3HaBame CTy/JCHATa ca: MPOIICUMa U 3aKOHCKOM PETYJIaTHBHOM KOJI IPUMEHE KO3METHYKHX Npernapara KoJ Hac 1
y CBETy; OCHOBHHMM KapaKTepUCTHKaMa KOXe, KOCe M HOKTH]y; KO3METHYKHM CHPOBHHAMa (EMOJIMjEHCHMa, MAaCHUM
Marepujama, eMyJiraropuMa HOBHje TeHepauuje, XyMeKTaHcuMma, YB d¢uiarpuma, nomuMmepHuM Martepujama,
KOH3EpBAaHCHMAa, aHTHOKCHJaHCHUMa, NUIMEHTHMa M 00jaMa) ¥ KO3METHUYKU aKTHBHUM CYyICTaHLaMa (BUTAMHHUMA U
JepuBaTHMa BHUTaMMHA, aMHUHOKHCEJIMHAMa, MENTHAMMAa M TPOTEeHMHUMa, aHTHOKCHIAHCHMA, OMJFHMM MaTHYHHM
hemmjama, pakToprMa pacra), Bpcrama u OOJUIIMMa KO3METHYKUX MPOU3BOJIA, KA0 U HUXOBHM KapaKTepUCTHKaMa U
TPEHIOBHMa y HUXOBOM pa3BOjy; OBIaJaBamke HauMHUMA (OpMyIanuje, MPOU3BOABE W METOAaMa 32 HCIHTHBAIGE,
e()MKacCHOCTH M CTAOMJIHOCTH PA3IMYUTHX KO3METHYKHX IIpenapara.

Hcxon npeamera

On cTyzeHTa ce oueKyje Aa: 3Ha 3aKOHCKE MPOIMKUCE U MpaBHia 3a MPUMEHY KO3METHYKH Mpernapara Koj HaC U y CBETY;
MO3HAje CTPYKTYPY KOXKE, KOCE M HOKTH]Y U CHelM()UIHOCTH KOJ OcCTapelie, OCET/bHBE WITH JICUHje KOXKe; 3Ha BPCTE
KO3METHUYKUX CHPOBHHA M KO3METHYKHX AaKTHBHUX CYIICTAHIIM; 3HAa OOJHKE U BPCTE KO3METHYKUX IPOW3BOJA; UMa
BEIITHHE Jaa (GopMmynume, n3pahyje W MCIUTa KBAINTET KO3METHUYKHX Nperapara; M03Haje CaBpeMeHE TPEHIOBE Y
dbopmynanuju u cnocobaH je aa u3paau ctabmiad, 0e30enan u ehrKacaH KO3METHIKH Mpenapar.

Canp:kaj npenmera

Teopujcka nacmasa

3aKOHCKH MPOIKCH/CTaHIapAN KOJ| TPUMEHE KO3METHYKHX Ipenapara Koj Hac Uy cBeTy. CTpykTypa 1 QyHKIHja KOKe
(ocerspHBe KOXe, Ae4Hje KOXKe, ocTapelie KoxkKe), Koce U HOKTHjy. BpcTe, ocoOMHE M MprMeHa KO3METHYKUX CUPOBHHA
(aKTHBHE CyIICTaHIIEC W CKCIHIHjeHCH) ¥ (HopMyTannju KO3METHUKHX IpenapaTa. OCHOBHHU MPHUHIUNA GopMyIanuje 1
NPOU3BOAKE KOSMETHYKHUX IIpenapara 3a yumheme, HeTy U 3allTHTY KOXke (KPEMOBH, JIOCHOHH, TEJIOBH, CEPyMH), 3a
3aIUTHTY KOXeE OJ] CYHIIa, 32 HEeTy M 3allTHTY KOce. aHTHIICPCIIMPAHCH U JIe30I0PaHCH. 32 Hery ycaHa, 3y0a U HOKTH]Y.
3a HETy KOXe M Koce KoJI Jene W Mymkapana. Kosmeroueytuiu - GyHKIHja, TpUMEeHa U TOKCHYHOCT. [Ipenaparu 3a
TpeTMaH MacHe KOXe M KOXKe CKJIOHe akHama. IIpemapaTu 3a Hery WM IpeBEHLHMjy ocTapelie Koxe. VcnutuBame
euKacHOCTH U 0e30€IHOCTH KO3METHYKUX CHPOBHHA M JEPMOKO3METHYKHX Npenaparta. McnuThBame CTaOWIIHOCTH
(puznuka, xemujcka 1 MUKPOOHOJIONIKA) KO3METHYKUX U JEPMOKO3METHYKHX IPOU3BO/Ia. YIIO3HABAKE Ca HAajHOBUJUM
TPEH/I0OBHMA Y Pa3B0jy KO3METHYKHX U IEPMOKO3METHUKUX IIPOU3BOJIA.

Ipaxmuuna nacmasa

Onabup KO3METHUKUX CHPOBHMHA 32 U3Pajay KO3METHUYKHX npenapara. Gopmyincame KO3METHYKHX Tperapara 3a Hery
KOXe, Koce, 3yba U HOKTHjy. MeTojie u3paje U METOJe 33 UCIUTHUBAIE SPUKACHOCTH, 0€30€AHOCTH U CTAOMITHOCTH
KO3METHUKHX TIpernapara.

JlutepaTtypa

Swarbrick, J. Encyclopedia of Pfarmaceutical Technology - volume 1. New York: Marcel Dekker; 2002.
Swarbrick, J. Encyclopedia of Pfarmaceutical Technology - volume 2. New York: Marcel Dekker; 2002.

Lee, D. Pharmaceutical Analisys. Oxford: Blackwell Scientific Publications; 2003.

Wolverton SE, Wu JJ. Comprehensive Dermatologic Drug Therapy. 4th ed. Philadelphia: Elsevier Science; 2020.
Pecarski D. Primenjena kozmetologija. Kragujevac: Fakultet medicinskih nauka; 2022.

O O O O O

Bpoj yacoBa akTuBHe HacTtaBe: 75 | Teopujcka Hactasa: 45 | IIpakTuuna Hacrasa: 30

MeTtone u3Bohema HacTaBe
[IpenaBama, HacTaBa y MaJIMM IpylaMa, T1jaJIoNIKa HaCTaBa, IPAaKTHYaH paj

Ouena 3Hama (MakcumaJjinu 6poj moena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHM HCITUT 1noeHa
AKTUBHOCT Y TOKY HAacTaBe 15 [UCMEHU MCIIUT

MIpaKTUYHA HacTaBa MPAaKTUYHU UCTIUT 25
KOJIOKBH]YMHU 30 YCMEHH HCITUT 30
CEeMHUHAPH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje gapmarmje

Hasus npeamera: Conujanna gapmanyja u 3aKOHOAABCTBO

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 4

YcaoB: Yrucan VI cemecrap

Iwe npeamera

VYno3HaBame CTyJeHaTa ca. OCHOBHUM IPHHIMIIMMA CcoLMjajHe (apMmauyje, NPHHIHUINMA OpraHu3anuje u
¢byHKIMOHNCama (QapMalleyTCKe 3APaBCTBEHE 3allTUTE y OKBHPY CHCTEMa 3]PAaBCTBEHE 3alTUTE, HAIWOHAIHOM U
Mel)yHapoJJHOM 3aKOHCKOM pEryJaTHBOM KoOja peryJjMile 3ApaBCTBEHY JAENaTHOCT; YJIOroM Qapmareyra y cUCTeMy
3/IpaBCTBEHE 3aITHTE; MMOJI0XKajeM (papMarieyTa y caBpeMeHOM JPYIITBY.

Hcxon mpeamera

Cruname 3Hama o couujanHoj ¢(apmanuju; CrpoBohjeme mnocrynara couujanHe ¢(apmanuje y 3ApaBCTBEHY
opranmzaiyjy; [lo3HaBame 3Ha4daja u yiore GapMareyra y Ipyxkamy papMareyTcKe 3IpaBCcTBEHe 3amThTe; [lo3HaBame
eTUYKHX TpHHIWIA Yy NpyXkamy QapmaneyTcke 3apaBcTBeHe 3amrTuTe; [lo3HaBame OCHOBHHX aoMahmx W
Mel)yHapOIOHHX TPONHCa, 3aKOHA, KOjH jacHO NehHHHITY (papMamneyTcKy OeNaTHOCT y OKBHPY CHCTEMa 3IpaBCTBEHE
3aIlITHTE.

Canp:kaj npeamera

Teopujcka nacmaea

dapmarieyTcka 31paBCTBEHA JENaTHOCT, HACTaHAK M pa3Boj. OCHOBHM NPHUHIMIH (papMalieyTcKe 37ApaBCTBEHE 3alITUTE,
HOCHOLM ¥ YYeCHHUIM Yy Mpyxamy (apMaleyTcKe 3ApaBCTBEHE 3alUTHTE U CTAaHZapau 3a HCHO 00aBibame.
dapmarneyTcke 3/1paBCTBEHE YCTAHOBE (BPCTE YCTaHOBA, HMXOBA CTPYKTypa M OpraHu (papManeyTCKUX 31paBCTBEHUX
ycranoBa). EBporncku u MelyHapogHu mnpomucu o JieKkOBUMa — OCHOBHe cMepHuie mnponuca. CrpoBoheme
(apmanieyTcKe 37paBCTBEHE 3aIUTHTE INpPEeMa HAIMOHAIHUM MpPONUCHMAa - 3aKOH O JIGKOBHMMAa M MEIUIMHCKUM
CpelCcTBUMA, 3aKOH O 3APAaBCTBEHO] 3aIUTHTH, 3aKOH O 3JPaBCTBEHOM OCUTYPamy, 3aKOH O KOMOpaMma 3[pPaBCTBEHHX
pamHMKa. Yiora W 3amany ATEHIHWje 3a JICKOBE M MEAWIMHCKAa CpeAcTBa. Permcrpammja JekoBa M MEIUIIMHCKHX
cpeacraBa — moctyniy u yciuoBu. Papmaneyrcka komopa CpOuje, numeHna 3a pax dapmaneyra. CynoBu cy Ieo
3IPaBCTBEHOTI cHcTeMa. ETHYKM acmekTH crnpoBoljera OMOMEAMIIMHCKMX HCTPaXKHWBama. ETHYKH KOMHTET.
OrnamaBame GpapMareyTckux nponsBoa. IlonnTrka neHa JeKoBa; CIHCaK JIEKOBa KOjH Ce MOTY pedyHIUpaTy.
Ipakmuuna nacmasa

[TpoGnemM-opHjeHTHCAHO yUeHe, TPUMEHA 3aKOHA O aKTYESITHUM ITUTakbUMA.

Jlutepartypa
o Phalen, Robert F. Core ethics for health professionals: principles, issues, and compliance. Springer; 2017.
o EU directive, European Parliament and European Council. Academic network:

http://ec.europa.eu/health/documents/eudralex/index_en.htm

o ICH Quality, Efficacy, Safety, and Multidisciplinary Guidelines. International Conference on Harmonisation of
Technical Requirements for Registration of Pharmaceuticals for Human Use. Academic network:
http://www.ich.org/products/quidelines.html

o Jankovi¢ SM, Radonji¢ V. Osnove klinicke farmacije. Kragujevac: Medicinski fakultet; 2010.

Bpoj yacoBa akTuBHe HacTaBe: 45 | Teopujcka Hacrapa: 30 | I[IpakTnyna HacTaBa: 15

Meroae uspohema Hacrase
[IpenaBama, mpakTHYaH paj Ha BexOaMa u paj] y MaJioj TPYIIH.

Ouena 3Hamwa (Makcumaanu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpILIHM HCIIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 30 MUCMEHHU HCIUT 70
NIPaKTHYHA HacTaBa PAKTHYHU HCITUT

KOJIOKBH]YMH YCMEHH MCITUT

CeMHHapH



http://www.ich.org/products/guidelines.html

Cryamjcku mporpam: HHuTerprcane akajieMcKe cryauje gpapmarje

Ha3us npeamera: Kinmuanuka dapmarmja 1

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 6

Yciaos: Ynucan VIII cemecrap

Iwe npeamera

VYno3HaBame CTyAeHaTa ca KJbYYHUM MPHUHIMINMA KIMHUYKe (apMarieyTcke mpakce, ca (GokycoM Ha (apMaleyTcKy
Hery manujeHta. PasymeBame M ycCBajame 3Hama O MHAMBUIyanu3aluju (apMakoTepanuje, MeXaHHM3MUMa JIejCTBa
JIEKOBa, H&)KEJLCHUM €(DEeKTHMa W MHTepaKIMjaMa. Kao M 3Ha4ajHOCTH MEIUIMHE 3aCHOBAaHE Ha JJOKA3UMa Y NPaBIbEHY
MIepCOHAIIM30BAHOT IIJJaHa MEIMKaMEHTO3HE Teparuje.

Hcxon mpeamera

[No3HaBame KIMHWYKE (papMmanuje W CTHIAKC BEIITHHA HEOMXOJHUX 3a MPAaKTUYaH KIWHWYKK pan; [lo3HaBame
MEIWIIMHCKOT ~TpeTMaHa OpHjeHTUCAHOT 3a WHAWBHAYATHOT IIallfjeHTa IIpeMa eroBoM (QH3WYKOM H
maTopu3noNIomKoM cratycy; CTHmame 3Hame O KIMHWYKH BaXKHAM HEXEJbEHHM peakifjaMa Ha JIEKOBE U
HWHTEpaKIfjaMa JIeK-JIeK; Pa3Boj BEemITHHE MpeTpakuBama JUTEpaType u KopuImheme MPUCTyIa MEeIUIIMHE 3aCHOBAaHE
Ha nokasmMa; CTHoama 3Hama 0 HAauYWMHY JOHOIICHa OAroBapajyhmx omimyka o m3laBamy JIeKOBa M IpuiarohaBamy
peXnMa Io3Wpama IpeMa CICHUPUIHAM ToTpedaMa manpjeHara; Pa3Boj BEINTHHE HHTEPIIPETAIje Pa3IIMIUTHX
METUITMHCKUX U OMOXEMM]CKUX/J1a00paTOPHjCKHUX TECTOBA.

Canp:kaj npeamera

Teopujcka nacmasa:

VYBoa y mpakTH4YaH acleKkT KiIMHuWYke (apmaunuje — mnanujeHT y ¢(okycy. KomyHukanuja ca manujeHTHMa |
3PAaBCTBEHHM paJHULUMA. TepanujcKu aclekTH crenuduyHux rpyna craHoBHUINTBa. OcHOBHU npuHnunu O3/1.
OCHOBHH OHOXEMHUJCKH IapaMeTPH, AMjarHOCTHMYKE METOJE M TECTOBH, OCHOBHH MPHHIUIKN (DapMaKOKHHETHKE.
Tepanujcko mpaheme JiekoBa y TeleCHUM TeuHOcTHMa. KpHBa KOHIEHTpalMje Jieka y OJHOCY Ha BpeMe NpUMEHE.
Knupenc nexoBa. MuTepakuuje ca nekoBuMa. OTKpHUBame, MPOIICHA U MPEBEHIN]ja HEXECHUX Peakiifja Ha JICKOBE.
[pujaBsbuBabe HEXEJHCHUX peakiuja Ha JekoBe. Mapmakorepanuja mpeMa WHIAUBHIYAIHUM MOTpebaMa MaiujeHra.
OCHOBHM MpPHUHIMIK (PapMaKOreHETHKE. MapeHTepajHa M eHTepanHa wucxpaHa. DapMaKOCKOHOMCKH AacleKTH
paumoHanHe ¢apmakorepamnuje. CaBeToBambe O MPOMUCHBAY JEKOBa. MOMON y U3paau oje/beHCKOr (opmyrapa.
Tepanujcko mpahieme sekoBa. PapMakOEKOHOMCKE IMPOIEHE HOBUX JIEKOBA. YJOra KIMHUYKOr (apmaieyra y
KJIMHUYKOM MCIHUTHBAKY JIEKOBA, KPUTUYKA OIIEHA BAIUIHOCTH KIMHUYKE CTy/Mje. PaloHaiHa MpUMEHa JIEKOBa KO
000JbeHba PA3INIUTHX CUCTEMA OpPTaHa.

Ipaxkmuuna nacmasa:

Bex0e kOMyHHKalldje ca MAIMjeHTOM M Kojierama. PemaBame KIMHHUYKHX MpoOJeMa MaldjeHarta KOju MpUIaaajy
oJpeljeHUM MOMyJIallMOHUM rpynama. PelaBame 3a/iaTaka ca KIMHUYKUM ITpo0JIeMiMa Tae CTYACHT Tpeba Aa NpoLeHH
Moryhe HHTepakuuje y Tepanuju ojpeheHor mamujeHTa. mocera ATEHIWjU 3a JISKOBE: HAIMOHAIHU LEHTap 3a
(dapmakoBUrmIaHily, oapehuBame Tepamnuje npema nmorpedaMa KOHKPETHOT MAallMjeHTa. U3paga odpasala 3a O7eJbCIbe.
Tepanujcko npaheme JeKOBa - H3padyHaBambe MOTpeOHE /103€ JieKa; u3paja miana npahema Teparje.

Jlutepartypa

o Jankovi¢ S, urednik. Farmakologija i toksikologija. 3 izdanje. Kragujevac: Medicinski fakultet; 2011.

o Jankovi¢ SM, Radonji¢ V. Osnove klini¢ke farmacije. Kragujevac: Medicinski fakultet; 2010.

o DiPiro J, et al. Pharmacotherapy: a Pathophysiologic Approach. 8th edition. New York: McGraw-Hill Companies;
2011.

o Katzung B, Trevor A. Basic & Clinical Pharmacology. 13th ed. New York: McGraw-Hill Medical; 2020.

Bpoj yacoBa akTuBHe HacraBe: 60 | Teopujcka nacrasa: 30 | MpakTuuna nacraesa: 30

Mertopne u3Bohema HacTaBe:
[IpenaBama, mpobieM OpjeHTHCaHa HacTaBa, BexO0e, pajl y Maioj rpynu

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHM HCITUT NoeHA
AKTHUBHOCT y TOKY IIpeAaBama 30 MTMCMEHHU HCITUT 70
MPaKTHYHA HACTaBa MPAKTHYHUA HCITUT

KOJIOKBH]YMHU YCMEHH HCITHT

CeMHHapH




Cryamnjcku nporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: buonomku nekoBu

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 5

YcaoB: Yrucan VI cemecrap

Iwe npeamera

VYno3HaBame CTyIeHaTa ca 0OCOOMHaMa, MEXaHH3MOM JIeJIOBaba, TEXHOJIOTHjOM J00Hjamba U TepanujckoM IMPHUMEHOM
pa3MuUTUX Tpyna OHMOJIONIKHX JieKoBa. PazyMeBame M yCBOjame 3Hamba O NPUHLIMINMA TEPalMjCKe NPHUMEHE U
HEKEeJbeHHM eeKTUMa OMOTEXHOJIOIIKHUX JICKOBA.

Hcxon npeamera

[To 3aBpiIeTKy HacTaBe W MoJlarawmby MUCIHUTA U3 OBOI IIPEIMETa, OJ] CTYAEHTA Ce OUeKyje /1a I03Haje MEXaHU3Me JejCTBa
MOjeIMHUX Tpyna OMOTEXHOJIOUIKHUX JIEKOBa, MOBEXKE TEPaAMjCcKe U HexeJbeHe edeKTe ca HBUXOBUM (hapMaKOJIOUIKHM
acIeKTHMa, Kao ¥ J1a U3TPaJy CONCTBEHH KPUTHUKH OJTHOC ITPeMa OMOJIOMIKHUM JIEKOBHUMA.

Capap:xaj npeqmera

Teopujcka nacmaea

Tepanujcku OUTOKMHU: HHTEp(GEPOHH, MHTEPICYKHHH, (haKTOpH HEKpo3e Tymopa W (akropu pacta. TepamujcKu
XOPMOHH: WHCYJWHH, TIyKaroHH, TEPalMjCKH XOPMOHM pacTa, THPOMIHH WM IapaTHPOWAHH XOPMOHH, TEPaIH]jCKH
TIOJJHW XOPMOHM M XOPMOHH KOjH YTHUYy Ha PENpPOIYKTUBHH CHCTEM. Tepamujcku eH3MMH. PeKOMOWHAHTHH KpBHHU
nmpou3Boau: (aKTOpH Koaryjlanuje ¥ TPOOMOJNMTHYKK mpow3Boau. MmyHOrnoOynwHH. MOHOKIOHCKAa aHTHTEINa.
PexomOuHanTHE BakiuHe. JIekoBH 3a HampenHy Tepanujy. buocumunapu.

Ilpakmuuna nacmaea

[MpakTiyHK acrekTH OHOTEXHOJIOUIKE Tepanuje ¥ HEHOr 3Hayaja. YIIO3HaBamke ca TEPalHMjCKUM IMTOKWHHMA,
XOpPMOHHUMa, €H3MMHMa, KPBHUM IPOU3BOJMMA, MMYHOIJIOOYJIMHHMa, MOHOKIOHCKAM aHTHTENINMa M BaKLUHaMa,
nob6ujernm pexom6ObunantHoM JJHK TexHomorujom, koju cy omo0peHH 3a KIMHUYKY Tpakcy. [Ipumepu u3 mpakce 3a
IIPUMEHY JIEKOBA 3a HANpeIHy Tepanujy W Omocumuiape. Ilpukasu citydajeBa HE)XXeJbEHHX e(ekaTa M MHTEpaKIlHja
OMOTEXHOJIOIIKHUX JICKOBA.

Jlutepartypa

o Walsh G. Pharmaceutical Biotechnology: Concepts and Applications. Hoboken: Wiley; 2013.

o Crommelin DJA, Sindelar RD. Pharmaceutical Biotechnology: Fundamentals and Applications. 4th ed. Boca Raton:
CRC Press; 2008.

o Novokmet S, Cupara S, Jankovi¢ S. Farmaceutska biotehnologija. Kragujevac: Medicinski fakultet; 2011.

[pakTnyna Hacrasa: 15

Bpoj yacosa aktusHe HacTtaBe: 60 | Teopujcka nacrapa: 30
PoJ pHj JApyru o6auum Hacrase: 15

MeTtoae usBolem-a HacTaBe
[penaBama, MIpaKTHYaH paj Ha BexOama, paj y Majioj rpynu, npodeM-0pjeHTHCaHA HACTaBa, CEMHUHAPCKH PAIOBH.

Ouena 3Hama (MakcumaJjnu 6poj noena 100)

IpeaucnutHe 06aBe3e 1oeHA 3aBpIIHM MCIIUT MOoeHA
AKTUBHOCT Y TOKY IIp€laBamba 5 INUCMEHU UCIIUT

IIpaKTU4YHa HaCTaBa MpaKTUIHU UCTIUT

KOJIOKBH]YMH 25 YCMEHHU HCITUT 50
CEeMHUHAPH 20




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: CDapMaKOKI/IHeTI/IKa

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 6

YcaoB: Yrucan VI cemecrap

Iwe npeamera

Vro3HaBame CTyACHATA ca NPOIeCHMa KOjU Ae(UHHIIY CYAOHHY JieKa Y OpraHu3My, aHAJM3UPakbe W HHTepIpeTalija
(bapMaKOKHHETHYKUX TapamMeTapa U MO3HaBakbe METOAa MpHMeHe (apMaKOKMHETHUYKHX TMOJAaTaka y ONTUMHU3AIHUjH
(dapmakoTeparnuje.

Hcxon mpeamera

On cryzneHTa ce o4ekyje Ja CTeKHE 3Hama 0. NPUHLIUNNMA (papMaKOKWHETHYKUX TIpolieca y OpraHu3My U aktopuma
KOjU yTH4y Ha HUXOBY BapujaOMIIHOCT, MeTojama TpoleHe (apMaKOKMHETHYKUX Ilapamerapa; aHalu3u
(apMaKOKMHETHYIKNX TOJAaTaka, MNPUHIHWINMA (apMaKOTCHETHKE; KIMHUYKO] TPHUMEHH (apMAKOKHHETHKE U
(apMakoreHeTHKe; OCHOBHMM MPHHIMIIAMA W WHAWKalWjaMa 3a Tepamujcko mpahieme JIeKoBa, MEXaHW3MHMa,
HUCXOOVMa W MeToJaMa TPEBEHIMjE KIMHWYKMA 3HA4YajHUX (PApMaKOKWHETHYKMX HMHTEPAKNOWja;, HPUHIUNIAMA
TOKCHKOKHHETHKe. OJ] CTyJIeHTa ce OUeKyje Aa OBJaja BEUITHHAMA. KIMHUIKE IPUMEHE ITPUHINNA (papMaKOKHHETHKE,;
aHanu3e (papMaKOKMHETHUKMX MapaMeTapa; u30opa M mpuiaroljaBama JICKOBA W PEKHMa JIO3Mpamka Ha OCHOBY
(hapMaKOKMHETHYKHX IapamMeTapa; ONTHMHU3AIMje TEPaIijCKOT PUCTYIA Y CIICIU(PUIHIM IOMyIanfjama, yKbydyjyhu
Jely, crapuje ocoOe, MalMjeHTe ca MPEKOMEPHOM TEXKHHOM, TPYAHHUIIC W JOjUJbe, W TMalujeHTe ca omTeheHOM
(GyHKIHMjOM jeTpe wim OyOpera.

Canp:kaj npenmera

Teopujcka nacmasa

VYBon y (GapMakOKHHETHKY: arcopiidja, ITUCTPUOyIMja, MeTaboju3aM M U3JIydHBame. [IOHOBJBEHO M03UpAE U
(hapMaKOKHUHETHKA y CTAOMIIHOM cTamy. PapMakOKMHETHYKO MOJICIUPAhE U IPOCTOPHH MPUCTYTT (hapMaKOKUHETHYKO]
aHammd. [lpuHnumy ¢dapMmakoknHeTHKe NpBor W Hyntor pepa. CarypanuoHa ¢dapMmakokuHeTHka. [IpuHIMIH,
WHIMKAlMje W KIMHUYKa [pPHMEHa Tepamujckor mpahiea JiekoBa. [IpUHIMIM M NpHMEHa MOIyJandoHe
(bapmakokuHeTHKe. [IpUHIMNM W KIMHWYKa NMpuMeHa (apmakoreHernke. dapMakOKMHETHKA WHTEpaKLUje JICKOBA.
W3060p W mpuiarohaBame JEeKOBa M PEXMMa NO3Mpama KOJI Jielle, CTAapHX, MalujeHaTa ca MPEKOMEPHOM TEKHHOM,
TPYIHHIIA U JOjUJba U MannjeHara ca omreheHoM GpyHKIHjoM jeTpe mwiu 0yopera. TOKCHKOKHHETHKA.

Ipaxmuuna nacmasa

[IpoOnem-opujeHTHCaHa  MpakTHYHa  NpUMeHa  (ApMaKOKMHETHMYKUX  MOAaTaka Yy  WHIMBHIyaJU3alHdju
(dapmakoTepanuje, KopuihelmeM OCHOBHHX (DapMaKOKMHETHUKUX jelHAYMHA Y MPOLEHH W ONTUMH3ALM]H JIEKOBA M
pEeKHMa JI03UPakba.

JlutepaTtypa

o Atkinson AJ, Abernethy DR, Daniels CE, et al. Principles of clinical pharmacology. Burlington, MA: Elsevier Inc;
2007.

o Shargel L, Yu ABC (eds.). Applied Biopharmaceutics & Pharmacokinetics. New York: McGraw-Hill Education;
2016.

o Murphy JE, ed. Clinical pharmacokinetics. Bethesda: American Society of Health-System Pharmacists; 2005.

o DiPiro JT, Spruill WJ, Wade WE, et al. Concepts in clinical pharmacokinetics. Bethesda: American Society of
Health-System Pharmacists; 2005.

o Gibaldi M, Perrier D. Pharmacokinetics. New York: Informa Healthcare USA, Inc; 2007.

o Pokrajac MV, Miljkovi¢ BR, Vugi¢evi¢ KM. Farmakokinetika. Beograd: Farmaceutski fakultet; 2023.

IpakTuyna nacrasa: 30

Bpoj yacosa aktuBHe HacTtaBe: 75 | Teopujcka nacrasa: 30
PoJ PH JApyru o6auuu HacTaBe: 15

MeTtoae u3Bolem-a HacTaBe
[TpenaBama, IpakTUYHA HACTaBa M MPOOJIEM-OpHjeHTHCAaHA HACTaBa.

OueHa 3Hama (MakcumaJjnu 6poj noena 100)

IpeaucnutHe 06aBe3e 1noeHa 3aBpIIHN HCITUT 1OoeHA
AKTHUBHOCT y TOKY IpeAaBama 30 MMMCMEHU UCTIUT 70
MPaKTHYHA HACTaBa MPAaKTHYHH UCITUT

KOJIOKBH]YMH YCMEHH MCITUT

CeMHHapH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: KOHTpOJ'Ia 3APaBCTBCHE 6336€HHOCTVI XpaHe u )II/IjeTeTCKI/IX Impou3BoJa

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucan VIII cemecrap

s npeamera

VYcBajambe 3Hamba U YIO3HABAKE Ca 3aXTEBMMA HAIMOHAIIHE 3aKOHCKE peryjaTtuBe W mpomucuma EY 3a KoHTpony u
Npy’Kame YBUIA Y METOJE KOje Ce KOPHCTE 3a UICHTU(PHKAIM]Y U OJIpeluBame pe3uya MojeIMHUX KOHTAMUHAHATA U
aJUTHBA y HaMHUpHHIAMa, BojgaMa 3a muhe, mpeaMeTHMa OMIITe YNoTpede W IUjeTETCKUM MPOU3BOIMMA Yy MUJBY
MIPOIICHE KBAJMTETA U 3APABCTBCHE 0€30€AHOCTH.

Hcxon mpeamera

HakoH yCBOjeHUX TECOPHjCKHUX 3Hama U oJpaljeHuX MpPakTHYHHUX BEKOHU CTyAeHT he oBIamaTH CaMOCTATHOM HMPUMEHOM
OCHOBHHX AaHAJIHTHYKHX METOJa HAOMXOMHHX 3a MPOICHY KBAJTUTETa M 3/PAaBCTBEHY 0e30eqHOCT oapeheHMX BpcTa
HaMHUPHHMIIA, BOJIC 3a TMhe U mpeIMeTa OIITe yrnorpeode.

Canp:kaj npeamera

Teopujcka nacmaea

KBanuTer v rmaBHU MyTEeBH KOHTAMUHAIM]E )KUBOTHUX HAMHpPHUIA. [IpolieHa 3ApaBCTBEHOT PU3HKa, KapaKTepH3aluja
W KOHTpOJIA pHU3MKA OJ] aJUTHBA W KOHTAMHHAHATA MPUCYTHUX Yy HAMHUpHHIAMa, BOAM 3a muhe, AUjeTETCKUM
HAMUpPHHUIIAMA U TpeaMeTHMa orminTte yrnorpebe. Haj3HauajHHju KOHTaMHHAHTH XpaHe W Boje 3a nuhe (pe3umyu
MEeCTUNNAA, XJIOPOBaHUX (EHOJA, XJIOPOBAHMX JepHBaTa OCH3EHa, XJIOpoBaHe cHpheTHe KHcelnHe, HONIUXIOPOBaHUX
oudenmna, MOMMOPOMOBAHUX OU(CHHUIA, MOJIUXJIOPOBAHUX JUOCH30IMOKCHHA M AUOEH30(ypaHa, apuiI-aiKuil
Q)Oc(i)aTa, XaJIOTCHOBAHUX aJIKaHa, aJIKCHA, apoMaTHUIHUX YIJbOBOJOHMKA, TTOJIMIUKIIMYHUX apoMaTUIHUX
YIJbOBOJIOHMKA, PE3UAYH HEOPTAaHCKUX KOHTAMHHAHATA, BETEPUHAPCKUX JIEKOBA, MUKOTOKCHHH M TPUPOIHU TOKCHUHH
W IITETHH cacTojiuM HamupHuna). [IpexpamOenn aanTuBu (CpeicTBa 3a CIpedyaBame KBapema XpaHe, CpPelCcTBa 3a
KOPHUTOBamke OPraHOJCNTHIKMX OCOOMHA XpaHe, CPEe/ICTBA 3a JOTEPUBAME H3IJICAa HAMUPHUIIA, APOMATUYHE U APYTe
CYIICTaHIIE KOje Ce OIPaHUYE€HO MOTY KOPHUCTUTH Y MPO3BOJMMA KOjH CYy HAMEHCHU 3a MCXPaHy JbyaHu, 0e30eqHOCT
NpUMEHe aJuTHBa). YTHI] Mpolleca NPOU3BOIIC U HAYWHA MPHIPEME XpaHe Ha HCH KBAIUTET W 3PABCTBEHY
ucnpasuoct. [Ipeamern ommte ynorpebe (OCHOBHE KapaKTEpUCTHUKE, MaTepujalii KOjH Ce KOPUCTE 3a H3paay u
npo0JieM MUrpaIyje IMTETHUX CYICTAHIM U3 PEIMETa OIIIITe yIoTpeoe).

Ipaxmuuna nacmasa

VY3umame y30paka XpaHe M IHJETETCKHX MNpOHM3BOJa. AHajau3a MHUKpPOOHOJIOIIKE KOHTamuHaIuje. Jlerekuuja u
KBAHTUTAaTUBHA aHaJIK3a IIECTHIIMAA U xep61/1u1/1,ua. AHaJ'II/I?)a MMpUucyCcTBa TCIIKHUX METAaJIa. KBaHI/ITaTI/IBHa n
KBaHTHUTATHUBHA aHalu3a aauTuBa. VneHTnoukanuja ajgepreHa y XpaHu M JUjETETCKUM cylleMeHTUMa. VcnnTuBame
(U3UYKO-XEMHUJCKHX CBOjCTaBa XpaHe U JHjETETCKHX MPOM3BOJAa. AHAIM3a KOHTAMHHAHATA y XPaHH U JHjETETCKHM
[IPOM3BOINMA.

JlutepaTtypa

o Miri¢ MO, Sobaji¢ SS. Zdravstvena ispravnost namirnica. Beograd: Zavod za udzbenike i nastavna sredstva; 2002.

o Novakovi¢ B, Torovi¢ Lj. Bromatologija: nutritivna vrednost i bezbednost hrane. Novi Sad: Medicinski fakultet;
2014.

o Helferich W, Winter CK. Food Toxicology. Washington DC: CRC Press; 2001.

Bpoj uacoBa akTuBHe HacTaBe: 45 | Teopujcka HacTtaBa: 30 | IIpakTnyna HacTaBa: 15

Mertoae uspohema HacTaBe
[penaBama (Iujasionrka MeTo1a ca JUCKyCHjaMa), IeMOHCTpaldja orjie/ia i aHalln3a, eKCIIepuMeHTaIHe BexOe (pan y
MambHM Ipymama).

Ounena 3Hama (MakcuMaJHu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 5 MUCMEHU UCTIUT 40
NIPaKTHYHA HacTaBa 15 TIPAaKTHYHH HCITUT

KOJIOKBH]YMH 20 YCMEHHU HCIIUT 20
CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: Crioptcka papmanuja

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

YceaoB: Yrucan VI cemecrap

Iwe npeamera

VYno3HaBame cTyZeHaTa 3a yjIoroM (apmaieyTa y CliopTy M UCIIUTHBAbY U OTKPHBamY 3J10YIOTpede JIEKOBa y CHOPTY;
CaBeTOJaBHA U eyKaTHUBHA yyora (apmaleyTa y CHOPTCKOM THMY Y NMPEBEHLUH U OTKPUBAmY JIONNHIA; YIIO3HABAKE
ca paJoM cIelrjan30BaHuX JlabopaTopuja 3a OTKpHBame 30pambeHUX CYICTaHIM y CHOPTY; NPaBHIHO J03Upame
HYTPUTHBHUX CYIUIEMEHTAaTa y CIIOpPTY; yIoTpebda JiekoBa y cropTy; npaheme U aHaim3a edekata MpUMEemhEeHHX JICKOBa
Ha OMOXEMH]CKe U XeMaTOJIOIIKe napamerpe 1 QyHKIHOHAIHE TepdopMaHce opraHu3mMa.

Hcxon mpeamera

[ocenoBame 3HaEma O 3IIOYNOTPEOH JIEKOBA 1 MEAUIIMHCKUAX CYIICTAHIN Y CIIOPTY; IMTO3HABamke yHoTpede HyTPUTHBHUX
cymieMeHaTa y cropTy u npaheme edekara BUXOBE MPHUMEHE; MO3HABAakE METOAA 32 OTKPHBAKE YHOTpeOe JOIIHT
cpencraBa; mocenoBame 3Hama 0 HPLC meromama y KBanMTaTHBHOj M KBAaHTHTATHBHO] aHAIHM3H HETO3BOJHCHHX
CYIICTaHIM y CYIUIEMEHTHMAa HCXPaHHW; IMOCEAOBAIKC BEIITHHE CKPHHHWHTA OWOJOMIKOT MaTepHjaja Ha IPHCYCTBO
oapeheHnX rpyma JIKOBa KOjH e KOPUCTE Y IOIHHTY .

Canp:kaj npeamera

Teopujcka nacmasa

buomennnuucke Hayke y cropty. Cnoprcka MeauIMHCKO-(hapMmaneyTcka gokTpuHa y CpOuju. YTHiaj caBpeMeHOr
CIIOpTa Ha JbYACKH OpTaHU3aM. YJIora U MecTo (hapmarieyTa y CaBpeMeHOM cIopTy. DyHKIHOHANHE KapaKTePUCTUKE U
¢u3nuKa akTHBHOCT noceOHuX rpyna. Hajuemhie moBpene y cniopty. ®@apmakosoika Tepanuja Hajuenhux copTcKkux
nospena. [Ipomene paBHOTEX e BOAE U COJM TOKOM (pu3nuKke akTMBHOCTH. Edextn nexuapanuje Ha Teno. Hyrpurusue
notpede cnoprucra. OCHOBHH NPHHIMIK [IPaBUIHE U OJlaroBpeMeHe HCXpaHe cropTucTa. Jlogany uCXpaHu y CIIOPTY.
BuTtaMuHM 1 MUHEpaIH Kao CYIUIEMEHTH Y CIIOPTY. AMHHOKHCEIHHE ¥ MPOTEHHHU Kao CyIIIEMEHTH y criopTy. Eprorenn
areHCcH Kao CyIJIEMEHTH y criopTy. Heto3BosbeHH JIEKOBH U JISKOBUTE CyIICTaHIE y cropty. JomuHr y cnopry. M3ysehe
3a tepanujcky yrnorpedy (TYE). CymnemenTtanuja u nonuar. CaHKIIHOHHUCAEE JOTTHHTA.

Ipakmuuna nacmasa

CrnopTcKo MEIMIIMHCKE OpraHu3anHje y CBETY M HBHXOB 3Ha4aj. Pusnuka crocobHocT. Yiora u Mecto (apmarneyra y
cropTckoM KoJekTuBy. IIponeHa ¢usnuke criocodHOCcTH noceOHMX rpyma. [IpeBeniuja Hajuemthnx moBpena y cnopry.
CneunduyHoCcTH XHIpaTalfje y OJHOCY Ha IMOJ, Y3pacT CIHOPTHCTE W BPCTy cropra. [IpHMHIMIM cacTaBibama
XpaHJbUBOI OOpOKa 3a cHopTucre. YHoTpeba IMjeTeTCKUX CyIuleMeHaTa kKoja croptucta. JomnuHr konrpona. TYE
ananu3a y Cp6uju. Hajuentha nmpakTHyHa nuTama Be3aHa 3a yroTpedy cyleMeHaTa.

JlutepaTtypa

o Jakovljevic V. & Dikic N. Sportska medicina. Kragujevac: Fakultet medicinskih nauka; 2016.

o World Anti-Doping Code. Canada: World Anti-Doping Agency (WADA); 2009.

o The World Anti-Doping Code, International Standard for Laboratories. Canada: World Anti-Doping Agency
(WADA); 2009.

o The World Anti-Doping Code. Identification Criteria for Qualitative Assays. Technical Document. Montreal: World
Anti-Doping Agency (WADA); 2010.

Bpoj uacoBa akTuBHe HacTaBe: 45 | Teopujcka HacTtaBa: 30 | I[IpakTnyna HacTaBa: 15

Mertoae uspohema Hacrase
[IpenaBama, mpakTHYaH paJ Ha BexkOaMa u paj] y MaJioj TpYIIH.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpIIHM HCIIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 15 MUCMEHHU HCIUT 70
NIPaKTHYHA HacTaBa 15 PAKTHYHNA UCITUT

KOJIOKBH]YMH YCMEHH MCITUT

CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMmcke cryadje gapmarmje

Ha3zus npeamera: Tepanuja MHQEKTUBHUX OONECTH

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

YceaoB: Yrucan VI cemecrap

Iwe npeamera

VYno3HaBame CTyJeHaTa ca OCHOBHMM TEpalMjCKUM NPHHLIUNUMA MH(OEKTHBHUX OOJECTH, HAjBRKHUjUM KIMHUYKUM
UCIIOJbaBakbMa Kao M Ca OCHOBHUM NPHHLMINMA IujarHoctuke. CaryiefaBame opraHusalyje ClpoBolema Teparnuje
Ha MH(EKTHBHOM oJiesberby. CarlieiaBambe Haj3Ha4ajHUjuX NPOQUIAKTHYKHX Mepa Koje ce KOpHUCTe Y IIHJby Ccy30ujama
3apa3Hux O0JecTy.

Hcxon mpeamera

[To 3aBpuIeTKy HacTaBe, OJ CTyJIEHTa Ce OYEKYyje Ja CTeKHE OCHOBHA 3Hama 0 MHQEKTUBHUM OoiecTHMa, YKIbYdyjyhn
BUXOBY €THOJIOTH]Y, TATOT€HEe3y W KIMHHYKE MaHH(ecTanuje, Kao ¥ MPUHLIUIE HBUXOBOT Jederma. CtyneHt he outn
OCIIOCOOJbEH 32 paIoOHATHY YHOTpeOy aHTUMHKPOOHHX JICKOBa, WHTEPIPETANHjy Ja0OpaTOPHjCKUX pe3yiraTa,
MIPENO3HABAKE U YIPABJhAhe KOMIUIMKAIMjaMa, Ka0 ¥ IPIMEHY CTEUEHOT 3Hamka Y KIMHWYKO] IPAKCH.

Canp:kaj npeamera

Teopujcka nacmasa

Omnmra nHpekTomoruja. CTpenTokokHe u cTadmiokokHe nHpeknuje. OcUHu CHHEAPOM Y nHpekTonoruju. Uudekmuje
pECIMpPATOPHOr CHUCTEMa M CHTEepoBHpo3e. BupycHe W OakTepujcke HH(EKIMje LCHTPATHOT HEPBHOI CHCTEMA.
Wudekuuje nurecTUBHOr cucteMa. AKYTHH M XPOHHYHH BHPYCHH XENaTHUTUCH. AHaepoOHe MH]EKLHje U 300HO3e.
Xeprec BupycHe uapeknuje. HIV undexnuja. Cernca, cenTHYKH IIOK ¥ BUPYCHE XeMOparujcke rpos3uuiie. [lapasutae u
pukerujcke 6onectu. OgabpaHa MorjiaBba y MHPCKTOIOTH]H.

Ipaxmuuna nacmasa

IMpakTunn acnexktu u3 obnactu: Ommra uHpekronoruja. CTpenToKOKHE M cTapMiIOKOKHe HHOeknuje. OCHIHU
cuHApoM y uHpekTonoruju. MH]eKmje pecmupaTopHOT CHCTeMa U eHTepOBUpo3e. BupycHe u 0akTepujcke HHPEKIIH]je
LEHTPAJHOT HEpBHOT cHcTeMa. MHQekiMje IMreCTUBHOr cHCTeMa. AKYTHH M XPOHHYHH BHUPYCHH XCHATHUTHUCH.
AmnaepoOHe mH(peknuje U 300H03e. Xepnec BupycHe mHpekuuje. HIV madeknmja. Cerca, CENTHYKH MIOK W BHPYCHE
XeMoparujcke rposuuie. Ilapasutae n  pukenujcke 6osectr. OnabpaHa MorIaBba Y HHPEKTOJOTH]H.

Jlutepartypa

o Bozi¢ Mi sar. Infektivne bolesti. Beograd: Zavod za udZzbenike i medicinska sredstva; 2003.

o Popovska Jovici¢ B. Praktikum iz infektivnih bolesti: klinicki sindromi u infektivnim bolestima. Kragujevac:
Fakultet medicinskih nauka; 2022.

Bpoj uacoBa akTuBHe HacTaBe: 45 | Teopujcka Hacrasa: 30 | IIpakTnyHa HacTaBa: 15

MeTtoae usBolem-a HacTaBe
[penaBama, MpaKTHYAH paj Ha BexkOaMa M pajl y Majioj IpyIiu.

Ouena 3Hama (MakcumajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1oeHA 3aBpIIHYM HCIUT 1oeHa
aKTHUBHOCT y TOKY IpeAaBama 15 MHUCMEHHU HCIIUT 60
NIPaKTHYHA HacTaBa MPAKTHYHU HUCITUT

KOJIOKBH]YMH 25 YCMEHH MCTIUT

CeMHHapH




Cryamnjcku mporpam: MHrerpucane akageMcku cTyauje papmanuje

Ha3zus npeamera: Tpa[[I/IIII/IOHaJ'IHa 1 KOMIUICMCHTAapHa MCAUIIMHA

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucan VIII cemecrap

Iwe npeamera

Cruname 3Hamba 0 Pa3IMYUTUM TPAJAUIMOHAIHUM, aJITEPHATHBHUM M KOMIUIEMEHTApHUM MEAUIMHCKUM METoJaMa y3
pasyMeBame BUX0Be UCTopHje, Ghuno3oduje, eBoyLHje, MPUHIMIIA, TeOpUja U 3aKOHCKe perynarue. OcnocodibaBame
CTyZeHaTa Ja MpolieHe CUI'YPHOCT M e(pUKaCHOCT, Ka0 M MHTErpalljy OBUX METO/a ca KOHBEHIIMOHAIHOM MEIULIUTHOM
3a 1000JbIIakE 3/JPaBCTBEHE HETe NallyjeHaTa.

Hcxon nmpenmera:

VYcnemHnM 3aBpIIeTKOM HACTaBe M3 OBOT IIPEAMETa, OUEeKyje ce: Jia CTYJeHT pasyMe OCHOBHE IPUHIIUIE, KOHIENTE U
pasnrke M3Meh)y Merona KOMIUIEMEHTapHE, alTepHATHBHE M XOJHCTHYKE MeIULHHE; Oyle ocnocoOJbeH Aa IPOLECHH
CHI'YPHOCT M e(HKAaCHOCT Pa3IMYUTHX TPETMaHa; Ja pa3yMe MCTOPHjCKM U KYJITYpHH KOHTEKCT KOjU yTHYe Ha OBE
Ipakce; Aa HHTETpHUIIe TPAAWLMOHATIHE W KOMIUIEMEHTApHE IPHCTYNE Ca KOHBEHIHMOHAIHOM MEIMIMHOM palu
yHampehema 31paBCTBEHE HEeTe MalljeHara; Ja CTEeKHE 3Hamba O OCHOBHO] (u1030(uju, TEOpHjH, IPAKCH U TeXHUKaMa
pasIMYUTHX TpPaOULIUOHAIHHUX, ANTCPHATHBHUX M KOMIUICMEHTAapHHX Tepamuja; Jda II03Haje peryjJaTHBHE H
JICTUCIIATUBHE ACTICKTE PenyGimke CpOuje KOjuMa ce perynuiry MeToJe
TpaIMLIHOHAIHE/KOMIUIEMEHTapHE/AITePHATUBHE MEAMIIMHE

Canp:kaj npenmera

Teopujcka nacmasa

VYBoA y TpaJULHMOHAIHY ¥ KOMIUIEMEHTapHY MEIULIUHY (neUHHULN]ja 1 KOHIENTH, MPerJie/l Pa3sIuIUuTUX MEIUIUHCKAX
mpuctyna). Pa3Boj W eBoiyIMja MEIUIIMHCKUX IIPAKCH Kpo3 HUCTOPHjYy (KYATYPHH H HUCTOPHUJCKH KOHTEKCT
TpaauLUoHaIHe MeauirHe). OCHOBHH NPUHLUIN TPAJIUIIMOHAIHIX MEAMIMHCKUX TPUCTyMNa (KHHECKA TpaJUlOHAIHA
MeIUIHA. AjypBeAa-HHIMjCKa MEIMIMHA. KaMIIO-jalaHCKa TPaJulOHAIHA MeIuLuHa). [IpuHIUmM XoMeonaTuje u
¢duroTepanuje. Meroxge cTHMylandje aKymyHKTypHUX  MHKpPOCHCTeMa. Apomarepanuja.  XHApoTepamnyja.
AnTpomo3odcka MemunuHa. Tepammja yma W Tena (My3WUYKa Teparnmja, CHEpreTcka Tepamudja, Tepamdja Macaxe).
Xuponpakca W ocreomatja. KBaHTHa MemunuHa. Anwmtepandja. besOemHocHa, eTMYKa W INpaBHa NHUTamba Y
KOMIUIEMEHTAPHO] W aJTepHATHBHOj MeAMLMHH. MHTerpanuja TpaJulHOHAIHUX W KOMIUIEMEHTApHHX MPUCTyIa ca
KOHBCHIIMOHAJTHOM MEAULIMHOM.

Ipaxmuuna nacmasa

WHTrepakTHBHE pagvoHMIE ca cTyaujama ciydaja. [Iperjen akTyeslHHX CTy/AWja U UCTpaXKHMBamba. YTO3HABamke ca
TEeXHHKaMa aKynyHKType W akynpecype. JleMOoHCTpauuja nmpumpemMe U npuMeHe OWJbHUX Ipenapara. JlemoHcTparmja
OCHOBHHMX TEXHHMKa KHPONPAKTHYKOr TpeTmMaHa. BexOe W3 ajypBene (Ipunpema ajypBeCKUX jela M HaluTaka.
JIEMOHCTpallija ajypBe/ICKUX TpeTMaHa 3a OajaHcupame eHepruje). JleMoHcTpanuja u BexOe XOMEOIaTCKOT JieueHha
(mpunpema xomeonarckux mnpenapara). KomOuHOBame pa3zinyMTHX MeTojJa apomarepanuje. /luckycuja o NpoLeHH
TPOLIKOBa KOMIUIEMEHTApHE M AITCpPHATUBHE MEAWIMHE. AHalW3a CTylIuja clydaja: Kako ce TPAJAULUOHAIHH H
KOMIUIEMEHTAPHU MPUCTYNH MOTYy KOPHUCTUTH y KOMOHMHALMjH ca KOHBEHLIMOHAIHOM MeIUIMHOM. Kpurmdako
pa3MaTpame Hay4HUX JI0Ka3a 0 e(hUKACHOCTH TPaJULHOHATHUX MEJULMHCKHUX NPHUCTyNa. JJUCKycHja 0 METOTOIOMKUM
M33a30BHMa Y MCTPaXKHBAhy TPAJULIHOHATHE M KOMIZIEMEHTAPHE MEHIIMHE.

Jlutepartypa

o Kovacevi¢ N. Osnovi farmakognozije. 3. izdanje. Beograd: Srpska Skolska knjiga; 2004.

o Micozzi MS. Fundamentals of Complementary, Alternative, and Integrative Medicine-E-Book. 6th ed. Philadelphia:
Elsevier Health Sciences; 2018.

o Heinrich M, Barnes J, Prieto-Garcia J, Gibbons S, Williamson EM. Fundamentals of Pharmacognosy and
Phytotherapy. 3rd ed. Edinburgh: Elsevier Health Sciences; 2018.

o Barnes J, Anderson LA, Phillipson JD. Herbal Medicines: A Guide for Healthcare Professionals. 2nd ed. London:
Pharmaceutical Press; 2003.

Bpoj yacoBa akTuBHe HacTaBe: 45 | Teopujcka Hacraba: 30 | IIpakTnyHa HacTaBa: 15

MeTtoae u3Bolem-a HacTaBe
[penaBama, BexkOE, paj y MaJIUM IpymnaMa.

Ouena 3Hama (MakcuMaJIHu Opoj noena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTHBHOCT y TOKY IIpeiaBamba MTMCMEHH MCITUT 40
NIpaKkTHYHa HAacTaBa (Bex0Oe) 30 MIPAKTUYHU UCIIUT

KOJIOKBH]YMH 30 YCMEHHU UCIIUT

CeMHHapH




Cryamnjcku mporpam: MHrerpucane akageMcku cTyauje papmanuje

Ha3us npeamera: 3aBHCHOCT O[T JIGKOBA M 3710ynoTpeba JeKoBa

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucan VIII cemecrap

Iwe npeamera

VYno3HaTt# CTyZEHTE ca II0jMOBMMa LITETHE YHOTpebe u 3J0ynoTpede CYICTaHIM, OCHOBHUM KOHLENTHMA
HEypoOHOJIOTHje 3aBUCHOCTH, OCHOBHMM KJIMHMYKHM KapaKTepHCTHKaMa 3aBHCHOCTH Kao M CaBPEMEHHUM MeToJama
Jeyerma. Pa3BUTH €TMUKM HPUCTYN HpoOJieMy 3aBUCHOCTH, 0€3 CTHUrMaru3alndje ¥ JUCKpUMUHALMje MalujeHara,
3aCHOBaH Ha HAyYHO] TBP/IHH Ja je 3aBUCHOCT XPOHUYHA PEKypeHTHa OOJIecT.

Hcxon nmpenmera:

On cryzeHTa ce O4eKyje Ja CTEKHE OCHOBHA 3Hama M3 ciienehux obmactu: HeypoOHMONIOIKM MEXaHU3MH Y OCHOBH
3aBHCHOCTH, Pa3zymeBame MojMOBa INTETHE ymoTpebe, 370ynoTpede M 3aBUCHOCTH O] NCUXOAKTUBHHX CYNCTAHLM H
npora, JlujarHOCTHKOBame 37OyMHOTpede cyrcraHny, KapakrepucTike OOJECTH. ONMHjaTH W HHUXOBE CIIOCOOHOCTH
3aBHCHOCTH, KapakTepucTrke ajKkoxoia M HeroBe nocienmie, Kapakrepuctuke MapuxyaHe W IOCIEIULE JeT0Bamba;
NO3HABAlkb¢ MEXaHM3Ma JeNOBamba CTHMyJyca M eKcTasuja, [loTeHuujan 3aBHCHOCTH OCH30IHMA3CNUHA, APYTHX
XHITHOTHKA W OapOutypata. OCHOBHM NPHHLMIIM Jiedelka HapkoMaHuje, IIpeno3HaBame NMCHXUjaTPHjCKUX CHHAPOMA
MOBE3aHUX ca 3JI0yNMOTpeOoM apora u cyncraHiu, O0aBjbambe MHTEPBjya ca MAalUjEeHTOM 3aBHCHUM O]l IpOra HWIIH
cyncranny, CaBeToBame MarjeHaTta 3aBUCHUX OJ] IpOra WIIM CYICTaHLM Y BE3W ca MeTojama Jieuewma, Pa3matpame
3PaBCTBEHHX IMMpoljeMa 3aBUCHHKA Y IIUPEM KOHTEKCTY (PHM3HMK TI0 3/IpaBJbe yciien noBe3aHux uHpeknuja - XNB u
XI1IB), Pasmatpame npyrux mpodsieMa 3aBHCHHKA KOjH Cy BaXKHHM 3a 3aje[HUILY - caoOpahajuu mpobiemu, mpodieMu y
BE3HU ca MPOAYKTUBHOIINY, KpUMUHAJ, HACHJbE, TOPOANYHA NUTAbA.

Canp:kaj npenmera

Teopujcka nacmasa

Hcropmjar. PasnukoBame mnojMOBa: akyTHa HHTOKCHKanWja M 3ioyrnorpebda. HeypoOumornormja 3aBHCHOCTH Of
OeH3oaunaszenyHa, KIMHNYKa ClIMKa 3aBUCHOCTH Of OCH301Ma3eniHa. 3710ynoTpeda aHaboIMIKO-aHIPOTCHUX CTEPONIa,
HeypoOmonoruja 3aBucHOCTH onx onmjara. [IpuHIUNM Jedema 3aBHCHOCTH OX onwmjata. HeypoOwomoruja
TICMX03aBUCHOCTH, AKYTHH alKOXONW4apu ncuxoctumynanca — MIAMA. HeypoOuonoruja mapuxyane. 3moymnorpeda
apora. 3noynorpeda cyncraniy. PapMakOeKOHOMCKH acTIeKT 3aBHCHOCTH.

Ipakmuuna nacmasa

[MpakTyHy acniekTH: AKyTHa MHTOKCHKaluja M 3i1oynorpeda. HeypoOuosoruja 3aBucHOCTH 0]l OeH30aMa3enuHa.
Knunuyka clinka 3aBUCHOCTH 0] O€H301Ma3eiHa. 310ynoTpeda aHaboInIKo-aHAPOreHnx crepouna. Heypoobuomoruja
3aBUCHOCTH Of onujara. [IpUHIMNK Jieuerma 3aBUCHOCTH 0J] omnujata, HeypoOuonoruja ncuxo3aBUCHOCTH, AKYTHH
ankoxonuvapu mncuxoctumyianca — MJIMA. HeypoOuonoruja mapuxyasne. 3ioynorpeba apora. 3ioynorpeba
cyncranuy. PapMakoeKOHOMCKH aclieKT 3aBUCHOCTH.

JlutepaTtypa

o Stahl S. Essential Psychopharmacology — The Prescriber's Guide. Cambridge: University Press; 2006.

o Galanter M. Textbook of Substance Abuse Treatment. Washington: American Psychiatric Publishing Inc; 2004.

o Herron A, Brennan TK. The ASAM Essentials of Addiction Medicine. 3rd edition. Philadelphia: Wolters Kluwer;
2020.

o buki¢ Dejanovié S, Janji¢ V, Mihajlovi¢ G. Psihijatrija. Kragujevac: Medicinski fakultet; 2011.

Bpoj yacoBa akTuBHe HacTaBe: 45 | Teopujcka Hacrapa: 30 | IIpakTnyna HacTaBa: 15

Mertone u3Bohema HacTaBe
[IpenaBama, BexOe, pag y MaJIMM IpynaMa, peliaBambe KIMHIYKUX pobiemMa.

Ouena 3Hama (MakcuMaJIHu Opoj noena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 30 MUCMEHU UCTIUT 70
NIpaKTHYHa HAacTaBa (Bex0Oe) MIPAKTUYHU UCIIUT

KOJIOKBH]YMH YCMEHH HCITUT

CeMHHapH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3us npeamera: MyHn3anuyja v BakIgHanuja

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

YceaoB: Yrucan VI cemecrap

Iwe npeamera
[luse oBOT mpenMeTa je ma ce CTYACHTH Hayde OCHOBE MMyHH3alMje M BakuuHarwje. IIporpamom cy oGyxBahene
crnenehe obsacT: Oa3uyHE OCHOBE MMYHHM3aIlMje M MPUMEHa BaKLIMHA.

Hcxon npeamera

[o 3aBpuieTKy HacTaBe W3 MpeIAMETa OJ CTYAEHTa ce O4YeKyje Jla CTEKHE OCHOBHA BEIITHMHE: pa3yMeBame OCHOBHHX
npuHOUMa (YHKIMOHHCAaka HMYHCKOT CHCTeMa YOBeKa, pa3yMeBame NMPUHIMIA ¥ 3Hauaja BaKIMHALMjE, Pa3yMeBambe
creuupUIHOCTH BaKLMHAIM]E JIele

Capp:kaj npegmera

Teopujcka Hacmasa

HUctopujatr BakumHamnmja. Ca3peBame WUMYHCKOT cHucTema. VIMyHcka Memopwja. AKTHBHA W NACHUBHA WMYHH3AIHja.
HmyHonmepunujeHyje 1 nMyHn3anyja. TumoBu BakiuHa. CacTaB M MPOU3BOIA BAKIMHA. AHTHTYMOPCKE BaKIIMHE.
Hedje Gomectn n BakumHanuja. Kanengap BakmuHanuje. Bakmiae n pecnmpaTopHe 0oecTH Koj jaerie. BakiuHammja
nMyHOnepuIHjeHTHe Aene. TpaHcIuTaHTaMja U BaknuHAIMja. RSV BakimHa. AcTieKTH BaKIIMHALH]E.

Ipaxmuuna nacmasa

[paktnyan  npumepu: MmyHckn cucrem. JMyHcka MemopHja. AKTHMBHA W TIaCHBHa  HMMYHHU3alyja.
NmyHopeduuujennuje u nmyHusanuja. Tunou BakiuHa. CactaB ¥ NPOU3BOKA BaKIMHA. AHTHTYMOPCKE BaKIMHE.
Jeuje 6onectu u BakuuHanuja.Kanenmnap BakuuHanuje. BakiuHe U pecnuparopHe O0JecTH KO nelle. BakiunHaiuja
umyHozneuumjenTHe aeue. Tpancmanrayja u BakiuHanyja.RSV BakuuHa.

Jlutepartypa

o Abbas AK, Lichtman AH. Osnovna imunologija. Beograd: Datastatus; 2019.

o Chapel H, Haeney M, Misbah S, Snowden N. Essentials of Clinical Immunology. 6th edition. Massachusetts, USA:
Blackwell Publishing Ltd; 2014.

o Kliegman RM, St. Geme JW, Blum NJ, Shah SS, Tasker RC, Wilson KM. Nelson Textbook of Pediatrics. 21st
edition. Philadelphia: Elsevier-Saunders; 2019.

Bpoj yacoBa akTuBHe HacTaBe; 45 | Teopujcka HacTtaBa: 30 | I[IpakTnyna HacTaBa: 15

Meroae uspohema Hacrase
HacraBa ce n3Boan y hopMu npeniaBama U pajia y MaJoj TpyIH

Ouena 3Hamwa (Makcumaanu 0poj moena 100)

IIpenucnuTHe 06aBe3e NnoeHa 3aBpLUIHN UCTIUT noeHa
AKTHUBHOCT Y TOKY IIpeAaBama 30 MMMCMEHHU UCTIAT 70
NpaKTHYHa HAacTaBa NPaKTUYHH UCIHUT

KOJIOKBH]YMH YCMEHH UCITHT

CeMHUHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3us npeamera: Knuanuka dpapmarnmja 2

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 4

Yciaos: Ynucan IX cemecrap

Iwe npeamera

VYno3HaBame CTyJieHaTa ca yJIOTOM W 3HaudajeM KIMHUYKe (apmaliyje y 3ApaBCTBEHOM CUCTEMY Y KOHTEKCTY NpPHMEHE
JIEKOBa Y OCETJ/HHBHM IIOITyJIallMjama - MEANjaTPHjCKOj U TEPUjaTPHjCKO]j MOMYIAUjH, Kao ¥ CHEeUU(pHUIHOCTH IPUMEHE
TOKOM TpymHohe u nakranuje. Takohe, crymenTm he ce ymosHatu ca crnenuduuHuM MaHudecTangjamMa u
npe3eHTarrjamMma 00JIeCTH y HaBeJICHUM IoITyJianujama.

Hcxon mpeamera

ITo 3aBpuiery HacraBe u3 nmpeaMera Kinmuuuka dapmaryja 2, on CTyA€HTa ce OYeKyje Aa capiiajia OIIITa Hayesa W3
obnacTu KIMHUYKE (hapMakOIWHAMHUKE, Kao U Ja Ce YIO3Ha ca: OCHOBHUM KapaKTepHCTHKaMa JIEKOBa KOju ce Hajuemhe
KOPHCTE Y pa3IHIUTHM TEPAaIHjCKUM 00IacTIMa MEIUIMHE (MeXaHH3aM JejCTBa, MHIUKAIH]je, ITyT IIPUMEHE, OCHOBHE
KapakTepucThke  (apMakOKWHETHKE, KOHTpaWHIUKAIMje ¥ HEXEJheHa JejCTBA); KIMHWYKH  3HAYajHIM
(hapMaKOKMHETHYKIM BapHjaOMITHOCTHMA JIEKOBA KOJ JIelle M cTapux 0co0a; HOBMM JabOpaTOPHjCKUM MapKepuma y
npoueHu n36opa (hapMaKoJIONIKOT TpeTMaHa M yImoTpeOOM JICKOBA Y CHeNU(HIHAM TOMyJlalnjama: Jena, TpyIHHIE,
JIOJHJbE, CTApH TAITHjCHTH.

Canp:kaj npeamera

Teopujcka nacmasa

Omuty npuHIMITY yoTpebe JeKoBa TOKOM TpyIHohe u fojera. ONIITH NPUHLIUIIN YIOTpeOe JIEKOBa Y TeHjaTpH]jCKOj
nonyianuju. ONmIITH TPUHIMIK YHoTpede JekoBa y TepujaTpujckoj momynanuju. CrnenuduyHocT ynotpebe u
KapakTepuCTUKe (hapMaKOKHHETHKE U (papMaKoJUMHAMUKE JIEKOBAa Y OCETJHHBO] MOMyJAlMju (Jlena, 10juibe, TPy IHHLE,
CTapu) ca: CHIOKPHMHUM 000JbeHNMa; 000JbEHHUMA KapAHOBACKyJIapHOI CHCTeMa; OO0OJbCHHMAa PECIUPaTOPHOT
CHCTEMa; ayTOMMYHCKHM OOOJBCH-HMA; ICHXHjATPHjCKHM 000JbEHHMa; 00O0JbCHHMA T'aCTPOMHTECTHHAIHOT TPAaKTa;
HHPEKTHBHUM 000JbeHha; HEYPOJIOKIM mopemehajuma.

Ipaxmuuna nacmasa

[IpakTHYHK TPUMEpPH M3 KIMHUYKE MPAKce W MPHKa3 KIMHWYKOT Ipoliema 3a Koje CTyIeHT Tpeda Ja CayuHH IUIaH
npuMeHe (apMaKoIONIKHX Mepa M3 OOJNAcTH KapJHOBACKyJNApHHX, PECIUPATOPHHUX, CHIOKPHUHHX, HEYpOJOLIKHUX,
MICUXUjaTPUjCKUX, WHQEKTHBHUX, ayTOUMYHCKHX mopemehaja y cremuduuHiM momynandjama: Jemna, TPYIHHIE,
JI0jUJbE, CTAPH MAIU]CHTH.

JlutepaTtypa

o Jankovi¢ S. Farmakologija i toksikologija. 3 izdanje. Kragujevac: Medicinski fakultet; 2011.

o Marisavljevi¢ D, MiloSevi¢ D, Nikolié—Zugié J, Coki¢ V, Prostran M. Poremecaji i bolesti krvi i krvotvornih organa
kod starih osoba. Beograd: Zavod za udZbenike; 2017.

o DiPiro J, Talbert RL, Yee G, Matzake G, Wells B, Posey LM. Pharmacotherapy: A Pathophysiologic Approach. 8th
ed. Washington: American Pharmacists Association; 2011.

o British National Formulary. 64th ed. London: British Medical Association and Royal Pharmaceutical Society of
Great Britain, Pharmaceutical Press; 2012.

Bpoj yacoBa aktuBHe HactaBe: 60 | Teopujcka Hacrapa: 30 | I[IpakTnyna HacraBa: 30

Mertoae uspohema HacTase:
[IpenaBama, Be:KOE U pajg y Majuoj TPyIIH.

Ouena 3Hama (MakcuMaJiHu Opoj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
AKTUBHOCT Y TOKY HacTaBe 30 MUCMEHU UCTIUT 70
NIpaKkTHYHa HAacTaBa (Bex0Oe) MIPAKTUYHU UCIIUT

KOJIOKBH]YMH YCMEHH HCITUT

CeMHHapH




Cryamnjcku mporpam: Murerpucane akageMmcke cryauje gapmarmje

Hasus npeamera: Muaycrpujcka ¢papmanuja

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 5

Yciaos: Ynucan IX cemecrap

Iwe npeamera

VYno3HaBame CTyJeHaTa ca OCHOBHMUM INPHHLUIIAMA HHIYCTPHjCKE IPOM3BOJIE. Pa3Boj (opmyianuje JIeKoBa,
CTaOMJIHOCT, 3aKOHCKM aKTH KOjU C€ OJHOCE Ha pa3Boj, NPOM3BOABY M CKiIaauiTere. CTHlame 3Hama o
KapakTepucTHKaMa 1 BpcTaMa ypehaja Koju ce KOprcTe y MPOU3BOJIHH JIEKOBA.

Hcxon mpeamera

[To 3aBprieTky HacTtaBe M3 npeamera MHaycTpujcka (apManyja ox CTyleHTa ce OYeKyje Jla CTeKHE OCHOBHA 3Hama O
NpUHOMIMMA pajga U Bpcrama ypehaja Koju ce kopucte y mpou3BoamM jekoBa. CryaeHt he Outn ocmocoOsseH na
MIPUMEHH CTeYeHa 3Hamka Y Pa3Bojy, MPOM3BOAKHY U 00e30ehiBamy KBaNIUTETa JIEKOBA; Ja MPIMEHH PETryJIaTHBY Koja ce
OJIHOCH Ha Pa3B0j, IPOU3BOIbY M CKIAAUIITEHE JICKOBA; J1a MPUMEHHU npuHimie Jlodpe mponssBohauke mpakce.

Canp:kaj npeamera

Teopujcka nacmasa

[ponucu KOjU peryiMily pa3Boj, NIPOU3BOABY M CKIAAUINTEH-C JICKOBa. YTHLA] (GakTopa (opmynanuje U mpoueca
NPOU3BOAKEC Ha CTAOWITHOCT JIeKOBa. MeTole 3a HCHHTHBAmE CTaOMIHOCTH JieKoBa. DapaMueyTcKO-TEeXHOJOLIKE
omepanyje Koje ce KOpucTe y ¢papmaneyTckoj nHrxyctpuju. Kapakrepuctuke ypehaja Koju ce KOpUCTE Y MPOU3BOIBHI
pasnuuuTHX (apMaleyTCKUX OOIMKa. YCHTHhaBame U IPOcejaBambe KOMIIOHEHTH Koje ylase y cacTaB IIperapara.
Meniame 1 XOMOTE€HH3alMja YCUTHEHUX KOMIIOHEHTH. TOIUIOTHE oliepanuje y HpOW3BOIIbM MNpernapara. YHorpeda
¢nynauzatopa. Cymieme mnoiynpousBoga. Duirpanyja KOMIOHEHTH mpenapara. KoMnpuMoBame M MaKOBame
npousBosa. KoHtposna kBanurera 100MjeHUX TPOU3BO/A.

Ipaxmuuna nacmasa

[Mpedpopmynamyja JIekoBUTHX mpenapata. QDopMyiicame JIEKOBUTUX Mpernapara 3a OpaiHy, [apeHTepalHy,
WHXAIAHOHY NpuMeHy. DopMysmcame NpenapaTa 3a JIOKAHy, PeKTalHy M BarHHajiHy npuMmeHy. dopmynucame
cTepwiHuX mpenapata. [IpeHomieme moctymaka u3 jgabopatopujckux ycioBa y mnpomsBoamy (SCALE UP).
HcnutuBame cTaOMIHOCTH CTEPIIIHHUX Ipenapara. McnuTuBame CTaOWITHOCTH Ipenapara 3a OpajHy, IapeHTepaiHy u
JIOKaJIHY ynoTpeoy.

Jlutepartypa

o Jovanovi¢ M, Puri¢ Z. Osnovi industrijske farmacije. Beograd: Nijansa; 2005.

o Auvdeef A. Absorption and Drug Development: Solubility, Permeability, and Charge State. Hoboken: John Wiley &
Sons, Inc.; 2003.

o Troy DB. Remington: The Science and Practice of Pharmacy. 21st ed. Baltimore: Lippincott Williams and Wilkins;
2006.

o Swarbick J, Boylan J. Encyclopedia of Pharmaceutical Technology. 2nd ed. Vol. 1-3. New York: Marcel Dekker;
2002.

Bpoj uacoBa akTuBHe HacTaBe: 75 | Teopujcka HacTaBa: 45 | IpakTuuna Hacrasa: 30

Mertopne u3Bohema HacraBe:
[IpenaBama, Be:xOE U paj y Mauoj TPyIIH.

Ouena 3Hamwa (Makcumaanu 0poj moena 100)

IIpenucnuTHe 06aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTHBHOCT y TOKY IIp€aBamba MTMCMEHH MCITUT

NIpaKTHYHa HacTaBa (Bex0Oe) 15 MIPAKTUYHH UCIIUT

KOJIOKBH]YMH 35 YCMEHHU HCIIUT 50
CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: dapmakoenuaeMHoIOTHja

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 4

Yciaos: Ynucan IX cemecrap

Iwb npeamera:

OcriocoOspaBame CTyAEHAaTa 3a CaMOCTAJHO IU3ajHUpame U U3BOheme (hapMakoenHASMHONOMKUX HCTPaXHBamba,
o0paxy pe3ynrara 1 lbHXOBO TyMauemhe, Kao U 3a NPUMEHY IPHHIHIA (apMaKoeiIeMUOJIOTH]je Y KIIMHUYKO] TPAKCH U
HUCTPAKUBABY.

Hcxon nmpenmera:

ITo 3aBpuieTky HactaBe u3 npenmera OapMakoenuIEeMHUOIOTHjE O] CTYACHTa ce O4YeKyje Ja CTeKHE OCHOBHA 3Hamba M3
BpcTa (hapMakoenuIEeMHONIOIKUX cTyauja; Ju3ajHupama (apmakoenuaeMuonomkux cryauja; Crynuja xopumhema
neKkoBa; MlHanKaTopa panuoHanHe MpuUMeHe JeKkoBa; Kinacnukanuje nexoBa u KoHIenTa AeGUHACAHNX JTHEBHUX /1034;
Konnenra 90% - THe motpomme; M36opa y30pka n cBpcTaBama cy0jekara y rpymne, y eKCIepUMEHTAIHIM U IPYTHM
BpcTamMa (papMaKkoeNMIEMHOJIOIIKNX WCTpaXKuBama; IIpuKymspama momaTaka y (papMakoenMIEMHOIOTHJH |
Kopumheme ceKyHIapHUX u3Bopa. Ha kpajy HactaBe u3 npenmera PapMaKkoenuIeMHOIOTHja O CTYACHTA CE OUeKyje
Jla caBlajia BEUITHHE AU3ajHUPamka U CIpoBoheme papMaKkoemuIeMHOIIOMKHX CTyIuja; [IporieHe moTpoime JeKoBa y
3paBCTBEHO) ycTaHOBH; [IpuKkymspama mmomaTaka O NPHMEHH JIEKOBA Yy 3IpPaBCTBCHO] ycTaHOBH; M3pame crymuja
kopuiithema siekoBa u ABL] ananuse; Paga ca CTpyKTypupaHuUM M CEeMHU-CTPYKTYPHUPAaHUM yNmuTHHIUMA, MHTepBja: y
JMPEKTHOM KOHTaKTy, myTeM TeiedoHa; MHpopmucama OojecHHKa U 100OHMjame MUCAHOI NMPUCTaHKa 3a ydemihe y
(apMakoenu1eMHOoJIONIKO] cTyauju; CtaTucTiyke 00paaa pe3yiraTa CONCTBEHUX UCTPAXKHMBAba U FbUXOBO TyMaueHhe.

Canp:kaj npenmera

Teopujcka nacmasa

VYBon y (apmakoenuaeMuosiordjy. Bpcre ¢dapMakoenuIeMHUONOMKUX CTYAuja. AHATOMCKOTEpPAITHjCKO-XeMHjCcKa
knacudukanuja (ATL] knacudukanuja). Cryanje kopumherma TeKoBa. AHANN3a CEKyJIApHUX TpeHIoBa. HAWKaTOpH
ynotpebe nekoBa Csercke 3apaBctBene Opranmsanuje. Ctyauje ciydaj kontpona (“case control”) u yxprurene
cryauje (,,cross-overe). Koxoptue (,,cohort”) u cryauje mpeceka (,,Cross-sectional”). M36op y3opka u CBpCTaBambe
cy0jekara y rpyme y ucTpaxupamy. [IpHKyIUbame nmojataka y papMakoeuIeMHOJIIOTHjH 1 KOpUIIheme CeKyHAapHUX
n3Bopa. dapMakoemUIEeMHONOTHja ¥ CHCTeMH pedyHAnpama TPOLIKOBa 3a JekoBe. [laHupame, HCTpaKHBame U
u3pajsa CUCTEMATCKOT NPErJIeJHOT pajaa u3 00JacTh GapMaKkOemiuIeMHONIOTHje — YBOJ, METO/IE, PE3YJITaTH U JUCKYCHja.
Ipaxmuuna nacmasa

Wnentndukanyja KIMHUYKUX MpodieMa U3 Mmpakce KOjU 3axXTeBajy (papMakoenuIeMHOJIOIIKO UCTPpaXKHBabe. AHaIN3a
(hapMakoenuaeMHOJIONIKKX CTyauja. V3paxaBame MOTPOIIBE JIeKOBa y JeHUHUCAaHUM JHEBHUM Jo3ama. Ha ocHOBY
nojlataka O M3JaTUM JIEKOBUMa W3 OOJHMYKE anoTeKe M3padyHaTH MOTPOLIbY CBAKOT OJ] JIEKOBA y Je(UHUCAHUM
JIHEBHUM J103aMa. AHalii3a CTyJHje KBaJMTEeTa NPOIMCHBaba JIEKOBA. AHaNIM3UpaTH NMPAKTUYHE MpHUMEpe CTyAuja
cilyyaj KOHTposia. AHalnM3MpaTH MpaKTUYHE TMpHMepe KOXOPTHUX cTyauja. OnpehuBame y3o0pka 3a pa3nuuurte BpCTe
UCTpaXHBamba y (apMaKoeUIEMHONIOTHjH. AHannu3a MpuMepa CTylIuja ca METOJOM YIHMTHHKA. AHanu3a mpuMmepa
cTynuja o0 peyHAMpamy TPOLIKOBA JICKOBA, KOMIIApaTHBHE €(PUKACHOCTH M MOJICKyJIapHe (hapMaKOeIUISMHONIOTH]eE.
VHaMBUIyamHM  WCTPRXWBAYKM NOPUCTYD M HM3paja  CHUCTEMAarCKOr  MperjiefHOr paga u3  obnactH
(hapMaKOenuIeMHOJIOTHje — YBOJI, METOJIE, PE3YJITATH, AUCKYCHja U 3aKJby4aK.

Jlutepartypa

o Gamulin S. Clinical Research - Clinical Epidemiology. Zagreb: Medicinska naklada; 2017.

o Strom BL, Kimmel SE, eds. Textbook of pharmacoepidemiology. New York: John Willey & Sons; 2006.

o Velickovi¢-Radovanovi¢ R, ur. Farmakoepidemiologija. Nis: Galaksija; 2014.

o Yang Y, West Srtum D, eds.Understanding pharmacoepidemiology. New York: McGraw Hill Lange; 2011.

Bpoj yacoBa akTuBHe HacTaBe: 45 | Teopujcka Hacrasa: 30 | IIpakTnyHa HacTaBa: 15

Mertopne u3Bohema HacTaBe:
[IpenaBama, BeXXOE U paj y Majoj TPYIIH.

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1noeHa 3aBpIIHN HCTIUT 1oeHA
AKTUBHOCT YV TOKY IIpeJaBama 30 TMMCMEHU UCTIAT

MIPaKTUYHA HacTaBa (BewkOe) MPAaKTUYHU UCTIUT

KOJIOKBHjYMH YCMEHH UCTIUT 70
CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: CDapMaKOBI/Il"I/IJ'IaHHa

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 4

Yciaos: Ynucan IX cemecrap

Iwe npeamera

VYno3HaBame CTyIeHaTa ca METojamMa afeKBaTHOI Npero3HaBamka W CIOHTAHOT NpPHjaBJbHBabha HEXKEJbEHHX peakiuja
Ha jexoBe. Ocmoco0JbaBame CTYJCHTaHA 3a CAMOCTANIHO MAU3ajHUpamke U HM3BOheme UCTpakuBama y o0nacTu
(apmakoBUTrHiIaHLEe, 00pagy pe3yiraTa M BUXOBO TyMauewe. Enykainuja cryjeHaTa o ONIITUM MeToJaMa MpUMEHe
pelneBaTHUX NpUHIMIA (hapMaKOBUTHIIAHLE YV KIMHUYKO] MTPAKCH.

Hcxon mpeamera

ITo 3aBpuieTky HactaBe W3 mpeamera DapMakOBHTHIIAHIA, O CTYICHTA Ce OYEKyje Ja CTCKHE OCHOBHA 3Hama Y
TIOTIIely: HEKEJhCHHUX [ejcTaBa JIeKOBa (IO3HABamke INPEeNUCIOHHpajyhux (akTopa M HAauWHA IIPEBEHIHjE, METOIC
OTKpUBaKma W MPOLCHE Kay3aJHOCTH; METOJAC IpHjaB/bMBamba HEXKEbEHHX JIejCTaBa JIEKOBA, YYECTAIOCT Yy
BaHOOJIHWYKIM W OOJTHHYIKUM YCJIOBHMA); WHTEPAKIIHja JIEKOBAa Ka0 MOTEHIMjATHUX YBOJHHKA 32 Pa3B0j HEKEIJHEHUX
JejcTaBa JIKOBa (MEXaHM3MH HACTaHKAa WHTEpaKIuja (XeMujcke, QU3HONOIKe, (papMaKoJIomKe, papMaKOKHHETCKE),
HAaYMHHU NPEBEHLHje MHTEPAKIMja); Tpeliaka y jedemy (HaYMHH M Pasjio3d HAacTaHKa Ipeliaka y Jiedemhy; HauMHH
CMambeHha pH3MKa OJ] HACTaHKa TIpellaka); NPHHLOWIIA W METoJa peanu3alijeé HCTpaXuBama H3 001acTu
(dapmakoBurmianiie. Takohe, o1 CTyneHTa ce OdYeKyje na CTeKHe ciejaehe BEIITHHE: CIIOHTAHO MPUjaBJbUBAILC
HEeXKEeJbEHHX peakiiyja Ha JIEKOBe; crpoBoljerme Mepa KojuMa Ou ce Morjia MpeBEeHHpATH I10jaBa HEeXEJbEHHX JiejcTaBa
JICKOBA; aJeKBAaTHO YIO3HABale IMallMjeHaTa ca HEXEJbCHUM JICjCTBMMA JIEKOBA KOje KOPHUCTE; IU3ajHUpPAEC MU
cnpoBoljeme cTy/Mje HeXKEJbEHUX JIejcTaBa JEKoBa.

Canp:kaj npenmera

Teopujcka nacmasa:

OcHoBe (papMakOBHUTHIIAHIIE; YUECTAJIOCT M BPCTE HEXEJLCHUX JejcTaBa jiekoBa: A, b u 1. CionTano npujaBibuBame
HeXeJbeHHX AejcraBa JiekoBa (HIAJI). YrephuBame kay3amnoctu npujaBibernx HJIJI: Hapamo ckama, ckama CBeTcke
3IpaBcTBeHE opraHmsanuje, Ppaniycka ckana. KoHuent ,.curnama™ y 0a3su mojaraka O HE-)KEJbEHHM IEjCTBHMA.
IMpukasm ciydajeBa HEKEJBEHHX J€jcTaBa JIEKOBa 00jaBJbHM Yy MEOULIMHCKO] Jsmrepatypu. IloacTakHyTo
npujassbuBabe HJJT (Post Marketing Surveillance). Ipaheme cBakor ciyuaja nponucuBarma jieka (Prescription Event
Monitoring). Peructpu Gonecuuka y dapmakoBurunannu. KoxoprHe cTyauje y (GapMakOBUTHIAHIM: JIU3ajH,
MPUMEHJBMBOCT M MHTEpIpeTanyja pesynrara. CTyauje cilyyaj-KoHTpoJia y (papMakoBUIMIaHIM. VIHTEH3UBHO U IOJy-
MHTCH3MBHO MPUKYIbalhe HEXKEJbCHUX JejcTaBa JiekoBa y Oosuunm. WMutepakiuje msmely sexoBa. MHTepakiuje
n3mely nexoBa u cactojaka xpane. ONIITH NPUHLIUIIMA ¥ METOJIE M3paJie UCTPAXKHUBaba N3 00JacTH (hapMaKOBUTHIIAHIIE
Ipakmuuna nacmaea:

dopmyrapy M TeXHHWKA NpHUjaBJbUBaKka HEKEJbEHHX JejcTaBa JiekoBa. [IpakTHYHM NpPUMEpPH CIOHTAHUX MpHjaBa
HEXXEJbEHHX JejcTaBa JiekoBa. YTBphuBame kay3amHocTu nomohy Hapamo ckame. AxtuBHO mpukyrwbame HJIUJI ca
“cTpaxkapckux” wMecta. Crynmuje mpeceka y (GapMaKOBHTHIIAHIM - TPaKkTHYHU mOpuMepu. KoxoprHe cryamje y
(hapMaKOBUTHIIAHIM - TIPAKTUYHH acnekTu. CTynuje cilydaja - MpakTHIHU NpuMepH. [IpakTriyHe MeToze NocCenBamba
IIpUjaBJbHBaba HEXEJbCHUX JejcTaBa JiekoBa. [IpakTHuHe MeToje MCIMTHBamba MeXaHHW3aMa HHTepakiuja u3Mehy
JIekoBa. AHanM3a nmpuMepa cryauja uatepaknydja. [paktuana uspasa cryauje u3 o0mactu papMakoBUTHIIAHIIE.

Jlutepartypa

o Waller P, Harrison-Woolrych M. An Introduction to Pharmacovigilance. 2nd ed. Hoboken: John Wiley & Sons;
2017.

o Terzi¢ B, Andelkovi¢ D, Meyboom R, Stanulovi¢ M. Farmakovigilanca i bezbedna primena lekova. Beograd:
Farmaceutski fakultet; 2006.

o Jankovi¢ SM. Nova iskustva sa neZeljenim dejstvima lekova. Kragujevac: Medicinski fakultet; 2002.

o Stockley IH. Stockley’s Drug Interactions. London: Pharmaceutical Press; 2002.

Bpoj yacoBa akTuBHe HacTaBe: 45 | Teopujcka HacraBa: 30 I IIpakTnyHa HactaBa: 15

MeTtoae usBolem-a HacTaBe
[IpenaBama, BexxOe U pajg y Majoj TPymH.

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1noeHa 3aBpIIHN HCTIUT 1oeHA
AKTUBHOCT Y TOKY IpeJiaBama 30 TMMCMEHU UCTIAT

MPaKTHYHA HACTaBa MPAKTUYIHH UCTIHT

KOJIOKBHjYMH YCMEHH UCTIUT 70
CEeMHUHAPH




Cryamnjcku mporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: AHaIUTHKA JEKOBa

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 5

Yciaos: Ynucan IX cemecrap

Iwe npeamera

Cruname 3Hama u3 obnacTH (apMaleyTcKe aHajdu3e M KOHTpOJE KBAJIMTETa JIEKOBA. YIO3HaBame CTyAEHara ca
OCHOBHOM 3aKOHCKOM PETYJIaTHBOM 3a (hapMaleyTCKy aHalu3y W KOHTpPOIy JiekoBa. [IpiMeHa aHaIMTHYKUX METoJa y
aHaIM3W aKTHBHUX CYICTaHIM, OHeuumhema, NMOMONHMX CYIICTAHIM, AErPaJallMOHUX MpPOU3BOJA. YTO3HABaHkE
CTy/AeHaTa ca OCHOBHHMM IIPMHIMIIMMa pa3Boja HOBE METOJE 3a KOHTPOJY JICKOBAa, Ka0 W MOCTYIKOM Balujaaluje
Meroze. [IpumeHa aHaIMTHUKKX TEXHUKA Y HCIIUTHBAY U npaheky cTabmIHOCTH (hapMaleyTCKUX ITPOM3BO/a.

Hcxon mpeamera

Crynent he crehn 3Hama koja he ycremHo nmpuMeHHTH y JTabopaToprjaMa 3a KOHTPOJIy KBanuTera. HakoH 3aBprieHe
TEOpHjCKe U MPAKTHYHE HAcTaBe CTyIEHT he OUTH ocrmocoOsbeH 3a Kopummheme nojaTaka | MpoIrca aHAIN3e JIEKOBA.
Takole, cTymeHT he pa3BUTH aHANUTHYKE BEIITHHE Koje he NpUMEHHTH y omabupy aHAIUTHYKHNX MeEToda 3a
nAeHTH(HUKANN]Y, KBAaHTHTATHBHY aHAIN3y W WCIHUTHBAaKkE 4yicTOhe Ha OCHOBY CTPYKTYpe M (DPU3MUKO-XEMHU)CKHX
KapaKTepUCTHKA AaKTUBHUX M MOMONHUX CYICTaHIM, OHeUHInhemha U JerpalalliOHNX IPOU3BOIa.

Canp:kaj npeamera

Teopujcka nacmasa

3aKOHCKM TIPOMMCH M PEryjiaTHBa y KOHTPOJIHM KBaiaurera jekoBa. Ksamurer APl mpema EU, GMP wu Ph. Eur.
dapmakorneja U Apyru CTaHIApAM KBaTUTeTa (apmaleyTckux npousBona. Crenu@pukanyje U TECTOBU 3a KOHTPOIY
KBanuTeTa (hapMaleyTCKHX CyNCcTaHiu Hu (apmaneyrckux obnuka. dapmaneyTcKo-aHAIUTHYKAa NOKyMEHTaluja y
KOHTpOJIM KBaJIUTETA Jieka. [I[puMeHa XeMHjCKUX, MHCTPYMEHTAIHUX U HEMHCTPYMEHTATHUX MeToJa y (hapMaleyTcKoj
aHamu3d. OU3NIKO-XEMHUjCKe 0COOMHE MOJICKYJa Jieka BaKHE y M300py U pa3Bojy aHanuTuuke Mmerone. CraHmapaHa
olnepaTHBHA NPOLIEAYPa U CTATUCTHYKE METOAC y aHAIUTHIM M KOHTPOIHM JeKoBa. Banumanuja aHamUTHYKE METOIE.
Wnentudukanyja u UCIUTHBAkbE YHCTONE JICKOBHTHX M NMOMONHHX CYICTaHUIM onpehuBameM (HU3MYKUX KOHCTaHTH.
OduunHanHe THTPUMETPHjCKE METO/IC Yy AHAIUTUIM JIeKoBa. ONTHYKE METOJIE Y aHAJIUTHLHM JIeKoBa. TepMoaHATUTHYKE
MeTo/ie y aHanuTuiy JiekoBa. OduiunHanne ancopruuone crekrpockorncke meroae (UV/IVIS u IR) y aHamutuim
nekoBa. @iyopecleHTHa CIEKTpocKomuja. Xpomarorpadcke MeTolne Yy KOHTPOJIM KBajluTeTa (hapMaleyTcKux
mpousBona. CrenujanHe xpoMmaTtorpadcke TexHumke. ['acHa xpomatorpaduja. OQUIMHATHE XEMHU|CKE peakiuje 3a
JI0Ka3uBame U ofpehrBame akTHBHUX cyncTaniy. Yucroha nekoBa. CTaOHIHOCT JIEKOBA.

Ipaxmuuna nacmasa

HcnutuBame M KOHTpoja (papMaleyTCKUX CyICTaHLIM M Ipenapara npemMa o(uIMHAIHUM (apMaKolejCKUM HWIN
HMHTEpHO-BaMIupanuM Merogama. Craructuuka oOpaga pesynrata Mepewma. DHU3NYKO-XEMHUjCKE KOHCTAaHTE
(apmaneyTCKuX CYICTaHIM KOje ce KOpPHCTe 3a uaeHTH(UKAlHWjy, MpoBepy uucTohie u KBamuteTa. TUTpUMETpHjCKe
Merozne 3a oxapelhuBame QapmaleyTcKux CyrncraHiu. [loTeHIHMOMETpHjcKe THUTpalje Yy aHaJIWTHLIM JIEKOBa.
CrektpodoTomMeTpHja y aHAIUTHIM JeKoBa. XpoMmaTorpapcke MeTojie Y KOHTPOJIU KBAaJMTETa JICKOBa. McnuTHBame
CTaOWJIHOCTH M KBAJIUTETa NpenapaTa. Pemapame aHATUTHYKHX pobiieMa y GpapMaleyTcKoj aHaIU3H.

Jlutepartypa

o Zecevic M, Malenovi¢ A, Stojanovi¢ B. Odabrana poglavlja farmaceutske regulative u kontroli lekova. Beograd:
Farmaceutski fakultet; 2017.

o Ivanovi¢ D, ZeCevi¢c M, Malenovi¢ A. Analitika lekova: udzbenik za laboratorijsku nastavu. Beograd: Akademija
Stamparija; 2004.

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

Bpoj yacoBa akTuBHe HacTaBe: 75 | Teopujcka HacTaBa: 45 | IpakTuuna Hacrasa: 30

MeTtoae u3Bolem-a HacTaBe
[IpenaBama, BexxOe, paj y Majioj TpyIu.

OueHa 3Hama (MakcuMajHu 0poj moena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHM HCIUT 1noeHa
AKTHUBHOCT y TOKY IpeAaBama MTUCMEHHU HCITUT 30
MIpaKTHYHA HacTaBa 30 MPAaKTUYHU MCTIAT

KOJIOKBHjYMH 40 YCMEHH MCIUT

CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: Ctpyyna npakca 1

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 4

Yciaos: Ynucan IX cemecrap

Iwe npeamera

VYno3HaBame CTyneHata ca BaxkehoMm (apManeyTCKOM peryJlaTHBOM M CTPYYHOM JIUTEPaTypoM. YIO3HaBame H
ocroco0JbaBambe CTyAEHaTa 3a CaMOCTIHHM NMpoQeCHOHATHM paJl y amoreny no npuHuunuMa JloOpe amorekapcke
npakce. CymMupame U ycaBplllaBambe CTEUCHHX 3Hamba M BEIITHHA W3 o0nacTu KIMHWYKE (apmanuje, GapmarneyTcke
TexHoyoruje, (apmakoTepanuje, (GapMmaneyTcke 3ApaBCTBeHE 3amTHTe U ¢urorepanuje. Vsrpammwa JIUYHOT H
podeCHOHAIHOT CTaBa, IIOHAIIAba U OJITOBOPHOCTH

Hcxon mpeamera

ITo 3aBpmerky CtpyuHe mpakce 1, odekyje ce ma je CTYINCHT yHaIpeAwo 3Hama O JIEKOBMMa (aKTHBHE W moMohHe
cymncrasne, (apMmaneyTckd OOIHIN), IHjeTeTCKUM, KO3METHYKHM M APYTUM NPOW3BOIMMA 3a 3alITUTY 3/APaBiba
KOPHCHHUKA, CaBlaJa0 BEIITHHE KOje Ce OJHOCE Ha KOpHUIINEmE CTpydHE JUTeparype, (apmareyrcke mpopadyHe,
M3paay MaruCTPaHUX M FaJICHCKUX JICKOBA, CaBJIaIa0 BEIITHHE 3a IPHjeM poOe U KOHTPOITy HCTE.

Canp:kaj npeamera

Cmpyuna npakca y anomexama

VYno3HaBame ca CTPyYHOM JMTEPATypOM aroTeke U Boheme CTpyUHEe eBHACHIMjE. YIIO3HABAMkE ca BakehnM 3aKOHCKAM
W CTPyYHMM TIPONKMCHUMA KOJH PEryJHIly H3pajy MarucTpalHUX JIEKOBa. 3aKOHCKa M CTPY4YHa OJrOBOPHOCT
¢dapmarieyta. Pacmopes U HaMeHa MPOCTOpHja y amoTend u Jiabopatopuju. Boleme cTpyuHe eBuueHIMje (KEBUTa
u3paje MarucTpalHUX JIEKOBa, Ja0OpaToOpHjcKM JHEBHHK). Boljeme crTpyuyHe eBuieHuuje (KmbHra HapKOTHKE,
NPUBATHUX pelenaTa Kibura pokosa). [IpoBepa pokoBa u ceprudukaTa JeKoBa U MEIULIIMHCKUX cpencrasa. [Ipumnpema
nocyha, npubopa, ambanaxe U CTBapere ycloBa 3a U3paly MarucTpajHUX JeKoBa. M3pana, makoBame U o0eleKaBame
MarducTpalgHUX JIEKOBA Ha OCHOBY pernenra (IpoBepa A03a W KOMNAaTaOWIHOCTH HPHUCYTHUX cymcranuu). Ilpujem u
CKIQIMIITEHE CYNCTAHIM M MEJULIMHCKHX CpEJCcTaBa ca IOCEOHMM OCBPTOM HAa XJAJHH JIaHAIl. YCaBpIIaBambe
CTEYCHUX 3Hama O rpynama (apMareyTcKux Ipenapara. YcaBplIaBambe CTCUCHHX 3Hama O Tpylama AWjeTeTCKHX
npenapara. YIO3HaBambe CTyACHATa ca JUjeTeTCKUM MPOM3BOANMA Kao M MOryhMM MHTepakuujama JIeK — JHjeTeTCKH
MIPOM3BOJ M JIeK — XpaHa. [ledexTupame anorexe. [locTynak pacxoqoBama JISKOBA U OJyIarame (apManeyTcKoT OTHajia.
VYno3HaBame CTyJeHaTa ca MEIWIMHCKHM CpEeACTBMMa KOjUMa aroTeka pacrloiaxe. YTO3HaBame CTyAeHara ca
KO3METHUYKUM IIPOM3BOJIMMA KOjUMa anoTeka pacnojaxe. Pexkanurynaiuja rpajusa. PemaBame 1uiiemMa y IpaKkcH.

JlutepaTtypa

o Troy David, Remington -The Science and Practice of Pharmacy, Baltimore: Lippincot Williams and Wilkins; 2006.

o Swarbrick J, Boylan J. Encyclopedia of Pharmaceutical Technology. 2nd ed. Vol. 1-3. New York: Marcel Dekker;
2002.

o Jankovi¢ S. Priru¢nik iz farmakologije i toksikologije. 6. izdanje. Kragujevac: Fakultet medicinskih nauka
Univerziteta u Kragujevcu; 2021.

IIpakTH4yHa HacTaBa:

bpoj yuacoBa aKkTHBHe HAacTaBe: Teopujcka HacTaBa:
Po) Py Ocrajm yacosu: 150

Mertoae uspohema HacTase
Pan y Manoj rpymm.

Ouena 3Hamwa (Makcumasanu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
AKTHUBHOCT Y TOKY IpeJaBamba MMMCMEHH UCIIUT

[IpaKTU4HA HAcCTaBa MPaKTUYHU UCIUT

KOJIOKBH]YMH YCMEHH UCIIUT

CeMHUHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Haszus npeamera: MHTepnpodecnonasHo 00pa3oBame

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 2

Yciaos: Ynucan X cemecrap

Iwe npeamera

VYno3HaBame, cxBaTame M NpHMEHa HHTepnpodecroHanHor oOpa3oBama 3a cBe mnpoduie Oyayhnx 3apaBcTBEHHX
pamHMKa y CcBpXy edukacHe capaame Mely 4YJaHOBMMa 3[paBCTBEHOI TMMa M TocTu3ama Behe no0pobutn 3a
NanyjeHTa, No0oJblamka 3[pBaCTBEHUX MCX0/1a, 3 TUME M KBAJIMTETA 3/[PaBCTBEHE 3aLITUTE.

Hcxon mpeamera

3Hama Kkoja he crymeHtm crehm Tocne caBilajaBamka [peAMETal  ONHMCUBAKE KJBYYHHX — eJeMeHaTa
uHTeppodecuoHaaHor oopazoBama U KonabopaTuBHE INpakce; epukacaH M epeKTUBaH pax y THMY; IPETO3HaBabe
yJIore CBakOr 4iaHa 3[paBCTBEHOr THMa. BemtuHe koje he crehu cTyneHTH mocie caBiaiaBamba Iporpama:
[Ipeno3HaBame U NPE3CHTOBAKE CBOT JONMPUHOCA Y 3ajeIHHYKOM MpYyKamy eQUKacHe 3/paBCTBEHE 3aIlTHTE; pa3MeHa
3Hama ca JPyTUM WIaHOBHMA 3[PaBCTBCHOT THMa W IIOCTH3ame HAjOOJBET 3a MalnnjeHTa; ePUKacHO KOMYHHUIHPAkE ca
MalyjeHTUMa ¥ HUXOBUM IOPOJMIAMA, Ka0 M Ca JPYrMM YJIaHOBMMAa 3[PAaBCTBEHOT THMa O I[HJbEBUMA U
npuoputeTuMa 3apaBcTBeHe Here. CtaBoBM Koje he crehm cTyaeHTH mocie caBiajaBama MPEIMETa. pa3yMeBarbe
OCHOBHUX T€PHjaTPHjCKUX CHHIPOMA, acliekara aujabereca U aKyTHOT KOPOHAPHOT CHHIAPOMA;e(hUKACHO TUCKYTOBAmbE
0 cTyadjama cilydaja M3 repujaTpuje, aKyTHOI KOPOHAPHOT CHHAPOMAa M He3apasHe OOJeCTH M MPE3CHTYje HHXO0Ba
pelema

Canp:kaj npenmera

Ipaxmuuna nacmasa

Hutepnpodecuonanno odpasopame — UIIO (mojam u 3HAYaj, MCKyCTBa M3 APYTHX 3eMajba, eBaiyanuja). BeriruHe
TUMCKOT pasa. KonaboparusHa npakca — KIT (THMCKH paj 3ApaBCTBEHUX PajJiHUKA Y LIWJbY NOCTH3aha HajBUIIIEI HUBOA
3apaBcTBeHe 3amrTuTe). KommereHnuje 3a MHTEPIPOQECHOHATHO 00pa3oBame M KOJNAOOpaTMBHY Ipakcy. AKyTHH
KOPOHApHU CHHAPOM (ETHOIOTH]ja, KIMHWYIKH 3HAIM M CHUMIITOMH, 30pumaBame). [Jujaberec (eTHoNOTHja, KIMHIIKH
3HAIM ¥ CUMIITOMH, JieUee). AHaIM3€E CTyAMja Cilydaja u3 TpH obnactu: ['epujaTpuja, akyTHH KOPOHAPHU CHHIPOM U
nmjaberec. 3a cBaky 0o0IacT Cy MpUIpEMIbCHE Cy CTYIHj€ CIIydaja, KOjy M3BOJE TPyIe CTyACHATa. NeUHICAKE YIIOoTe
CBAaKOT' WIaHa 3/PBCTBEHOT THMA. 33jeHHYKO OCMHUIbABAE M NPE3CHTOBABE TEPAIH]CKOT IUIAHA Y 3aBUCHOCTH O]
HHUBOA 3/IpaBCTBeHe 3amTuTe. PajoM rpyna/TMMoBa TOKOM IPaKTHYHE HACTABE KOOPJIMHUPA MOIEpaTOp/ haliiinTaTop

Jlutepartypa

o World Health Organization: Framework for Action on Interprofessional Education and Collaborative Practice.
Geneva, WHO; 2010. dostupno: http://www.int.hrh/resources/framework-action/en/

o http://www.zdravlje.gov.rs (Nacionalni vodi¢i dobre klinicke prakse)

o https://www.escardio.org/Guidelines/Clinical-Practice-Guidelines (European Society of Cardiology)

o https://www.acc.org/guidelines (American College of Cardiology)

Bpoj uacosa akrueHe Hactase: 30 | Teopujcka Hacrasa: | Mpakrnuna nacrasa: 30

Mertoae usBohema HacTaBe:
[TpakThyaH paj ¥ paj y Majoj rpyIiu.

Ouena 3Hama (MakcumajHu 0poj moena 100)

IIpenucnuTHe 06aBe3e NnoeHa 3aBpLIHN UCTIUT noeHa
aKTUBHOCT y TOKY IIpeaBama MUCMEHH UCITHT 50
NIpaKkTHYHa HAacTaBa (Bex0Oe) 50 MIPAKTUYHH UCIIUT

KOJIOKBH]YMH YCMEHH MCITUT

CEeMHHapH



http://www.int.hrh/resources/framework-action/en/

Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: Cratuctuka y dpapManuju

Craryc npeamera: O6aBe3Hu

bpoj ECIIB: 4

Yciaos: Ynucan X cemecrap

Iwe npeamera

OOyka cTymeHara 3a paj Ha padyyHapy, KOMYHHKAIMjy TIIOCPEJCTBOM padyHapcKe MpeXe U IPEeTpakuBambe
OnomMenuiMHCKNX Oa3za moparaka Ha VHTepHery. OOyka CTyneHaTa M HUXOBO OCHOCOOJbaBaEkE y CaBiafaBaiby
CTaTUCTUYKUX NpoOiieMa ca kojuMa he ce cycperatd y QapmareyTckoj MpakcH, yBoheme y u3paay MEAMIIMHCKUX
pasnoBa (IpUKyIJbake M 00paja mojaTaka) 3a CTyAGHTCKE U APyre KOHTpece.

Hcxon mpeamera

ITo 3aBpmerky HactaBe u3 npenmera CraTucTHKa y (apManuju oj CTYAEHTa ce O4eKyje Jla CTeKHE: OCHOBHA 3Hama
No3HaBama OCHOBa omnepartuBHor cuctema Windows 7; Bemrrune kopumihema padyHapCKHX CHCTeMa y 00paan TeKcTa
(MS Word); Bemture ob6pase momaraka y tabenama 3a yHakpcHa m3pauyHaBama (MS Excell); Bemrtuae rpaduukor
MPE3CHTOBakba pe3yirara ucTpaxkusama (MS Power Point); BemTrHe nmpeTpaknBama GHOMETUIIMHCKUX 6a3a mojaaTaka
(PubMed wutn.) u npukymspama u obpahuBama Haydnux uHpopmanuja. OJ CTyJeHTa ce OYeKyje Ja MO3Haje METO/e
NpUKyIUbaka W NpPUKa3WBama NojaTaka. [lo3HaBame MeTOAa NECKPUNTHBHE CTATHCTUKE, Teopuje BepoBaTHohe u
HOpMaiHe pacrogene. [lo3HaBame TecTOBa 3HAYajHOCTH M KaKO ce BpIIM yHopehuBame cpenuHe Malux y30paka.
ITo3HaBame perpecuje, Kopenalyje ¥ HeapaMeTapckux MeToa.

Canp:kaj npenmera

Teopujcka nacmasa

OcnoBe onepatuBHor cucrema Windows 7. Tekcrt npouecopu. IIporpam 3a Tabenapue npopauyhe. [Iporpam 3a uspany
npesenrainmja. Beod. E-nomra u 6e30equoct. Bupycu. IIpernen 6a3a nogaraka. PubMed. Bpere monataka. Pacmonerne
YYECTAIOCTH. XHUCTOTPaMHu M APYTH rpadMKOHU ydecTanocTd. Meaujane u kBauTwin. Cpenuna. Bapujanca. 3HauajHe
mudpe. I'paduxonn. Ocobune BepoBaTHOhe. bunomHa pacmogena. Hopmanna pacmogena. Pacmopene y3opaka.
WurepBanu moBepema. TecTupame XumoTe3e. [IPUHIMIIM TECTOBa 3HAYajHOCTH. HUBOM 3HAYAjHOCTH M THIIOBH
rpemaka. YmnopehjuBame cpeiauHa Benukux y3opaka. T auctpubyumja. Perpecuja. Kopenanumja. Hemapamerapcke
meroze. Mann-Whitney tect. Wilcoxon tect. Spearmanova kopenanuja. Hi-kvadrat recr.

Ipaxmuuna nacmasa

Ipaktnuru npumepu kopuiihema omepatuBHor cucrema Windows 7. Kopumiheme mporpama 3a TtabenapHe
npopauyne. Kpeupawmwe npesentanuje. [lperien Oase momaraka. PernraBame CTaTHCTHYKHX 3ajJaTaka U3 00J1acTH
pacrionesne (¢pekBeHIMja. Kopuinhewme Meaujane W KBaHTWiIA. [IpoOGabusiutu. VHTEpBa) MOBEpema, TECTUPAHE
xurnorese. Ymnorpeba ounomue auctpudyuje. Ilopeheme cpenmux BpeIHOCTH BEIMKHX y3opaka. T AucTpuOynmja.
Perpecuja. Kopenauuja. Henapamerapcke metome. Mann-Whitney tect.Wilcoxon tect.Spearmanova kopenamuja. Hi-
kvadrat tecr.

JlutepaTtypa

o Zdravkovi¢ N. Informati¢ke metode u biomedicinskim istraZivanjima, Kragujevac: Medicinski fakultet; 2011.
o Zdravkovi¢ N. Statisticke metode u biomedicinskim istrazivanjima. Kragujevac: Medicinski fakultet; 2011.

o Pallant J, SPSS: priru¢nik za prezivljavanje, prevod 3. izdanja. Beograd: Mikro Knjiga; 2009.

Bpoj yacoBa aktuBHe HactaBe: 60 | Teopujcka Hacrapa: 30 | I[IpakTnyna HacraBa: 30

Metoae u3Bohema HacTaBe: [IpegaBama, BexOe, paj y Maoj rpymm.

Ounena 3Hama (MakcuMaJHu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTUBHOCT y TOKY IIp€aBama 30 MUCMEHU UCTIUT 70
IIpaKkTHYHa HAacTaBa (Bex0Oe) MIPAKTUYHU UCIIUT

KOJIOKBH]YMH YCMEHH HCITUT

CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3sus npeamera: Ctpyuna mpakca 2

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 4

Yciaos: Ynucan X cemecrap

s npeamera

Ocnoco0sbaBame CTylCHATa Ja MPUMEHE 3Hama CTEYCHA Y TOKY CTyIHja y ycloBuMa amoTeke. CThIame BEHITHHA
KOMYHHUKAIMje ca MaldjeHThMa, KojieraMa M 3JapaBcTBeHoM jaBHomihy. [IpuMmeHa cTeueHHMX 3HaWma U3 00JIACTH
(dapManeyTcke TeXHONUTHje, hapMakoioryje, papMaieyTcke 3paBCTBEHE 3allITUTE, PETyJIATHBE U CTPYYHUX MPOIHCA.
dopMmupame JHYHOI CTaBa M OITOBOPHOCTH MpeMa TOCIYy M CTPYYHO] jaBHOCTH Kao W IpeMa KOPHCHUIMMA
3/1paBCTBEHUX YCIyra.

Hcxon mpeamera

3Hame CTeueHO TOKOM HACTAaBHOT Iporeca Ha mpeamery CTpydHa mpakca 2 omoryhmhe crynmeHTHMa na: Y3 Ham3op
(apmareyTa IpuMe, €BHIACHTUPA]y ¥ CKIAIHINTH aKTHBHE W MOMONHE MaTepHje y raieHckoj mabopartopuju; CripoBone
Ha0aBKy M CKIAaJHUIITEHC JIEKOBA U MEIUIIMHCKUX CpeICTaBa; [IpaBmiiHO 1 GaroBpeMeHo M3pajie MaruCTpaiHe JIEKOBE;
VYTBpze UCTIPaBHOCT IPOIMCAHOT JIeKa, H3/ajy OAroBapajyhu Jek, mpaTe u NMpHjaBibyjy HexesbeHe edekre; CrpoBoae
NIPaBWJIHY aJMHHUCTPATHBHY 0Opany mojaraka y amorenu. CTyneHT he OMTH OcriocoOJbeH Aa MPaBHIHO KOPHCTH
CTpY4Hy JHTEpaTypy; YIOTpeOW YCBOjEHO 3Hame M3 OOJIaCTH HOBHX JIEKOBa; PalMOHAIHO pemaBa MpPaKTHIHE
mpobiiemMe u3 hapMareyTcKe IeNaTHOCTH.

Canp:kaj npenmera

Cmpyuna npakca y anomexama

VYno3HaBame ca CTpPyYyHOM JHTeparypoM, (apmaneyrcku npopauynu. [Ipocropuje u amaparype y j1abopaTopuju.
Yno3HaBame ca BakehM 3aKOHCKHUM U CTPYYHHMM MPOMUCHMA KOjU PErYJIHINY U3pany MaruCcTpaaHuX JiekoBa. Boheme
CTpy4HE eBUCHIHje (KIbUTa U3paJe MaruCTPaIHUX JIEKOBa, JabopaTopujcku aHEBHUK). [Ipunpema nocyha, mpudopa,
ambanake W CTBapemE YCIIOBa 3a HM3pajy MarkCTpalHux JiekoBa. HabaBka, MpHjeM ¥ CKIQAUIITSHE CYIICTAHIH.
W3spajna, nmakoBame U obelieikaBame MaruCTPaJHUX JIEKOBA HA OCHOBY pelenrta (MpoBepa 1032 U KOMIATaOWIHOCTH
MPUCYTHUX CYICTaHIWM). Pacmopen 1 HaMeHa MPOCTOpHja y anoTeld. YIO3HABAKE ca JUTEPATypOM aroTeke (perucap
JICKOBA...), TIOJIEJIOM TIOCIIOBA M OJIrOBOPHOCTH 3aMOCIICHHUX. 3aKOHCKA U CTPy4HA OArOBOPHOCT (apmarieyTa. Boheme
CTpy4HEe eBujeHIMje (KiHra HapKOTHKE, MPUBATHHUX pelenara Kiura pokosa). IIpoBepa pokoBa W cepTudHKaTa
JICKOBA M MEIHUIIMHCKHX CPEJCTaBa.), NMPHjEM M CKAIAMIITEHE JIEKOBA M MEIUIMHCKUX CpeJcTaBa ca MOCEOHUM
OCBPTOM Ha JiekoBe W3 xuaaHor janua. Jledextupamwe amoreke. [locTymak pacxojioBama JIEKOBA M OJUIarambe
(apmarieyTcKor oTnaja. YIo3HaBame CTyJIeHaTa ca JIUjeTeTCKUM IPOU3BOIMMa Kao 1 MOryhuM MHTepakuujama JeKk —
JIMJETETCKH TPOM3BOJl U JIEK — XpaHa. YTO3HaBame CTyJleHaTa ca MEAMIMHCKUM CpEJICTBUMa Ca KOjUMa amoTeka
pacnionaxe. [Ipaheme n npujaBibuBame HEXKEIbEHHX JejcTaBa Ha Jek. O0yka Ha coTBepy KOjU ce KOPUCTH Y aloTelu
(obpama pauyHa ¥ JOCTaBHHUIIA KOj€ MpaTe IpOMET), ClipoBolee HabaBKe JIEKOBA M MEIUIIMHCKHUX CPEIICTaBa y3 HAI30pD
¢dapmaneyta. Yro3HaBame CTyJIeHTa ca oOpacleM pelenTa W NpolucHMa KOjUu Peryiuily OBy obnacT. YTBphuBame
HCIPABHOCTH PELENTa y CMUCIY PeXHUMa H3JlaBama, 03¢, hapMaieyTckor obirka u norpebHux konnunHa. M3nasame
JIEKOBa y3 pelent, 0e3 pelenrta u3 rpyme OMOjHUX Apora U MCHXOaKTHBHUX CyncTaHim. VpeHtudukanuja npobiiema
Be3aHMX 3a ynoTpeOy JiekoBa, 00paja perenara. Pa3soj BelTHHE KOMYHUKIIM]ja Ca MAIMjEHTOM, KoJlerama H JeKapuma.
Komynukaruja ca narnujeHToM, HHOpPMHUCamke MalujeHTa Kako U 3a IITa ce JeK KOPUCTH, Koja cy Moryha HexesbeHa
JIejCTBA JICKA.

JlutepaTtypa

o Troy David, Remington -The Science and Practice of Pharmacy, Baltimore: Lippincot Williams and Wilkins, 2006;

o Swarbrick J, Boylan J. Encyclopedia of Pharmaceutical Technology. 2nd ed. Vol. 1-3. New York: Marcel Dekker;
2002.

o Jankovi¢ S. Priru¢nik iz farmakologije i toksikologije. 6. izdanje. Kragujevac: Fakultet medicinskih nauka; 2021.

“paKTI/l‘lHa HacTaBa:

Bpoj yacoBa aKTHBHE HACTaBe: TeopHjcka HACTaBa:
Po) pH) Ocrajm yacosu: 150

MeTtoae usBolem-a HacTaBe
Pan y Manoj rpymm.

OueHa 3Hama (MakcumaJjnu 6poj noena 100)

IpeaucnutHe 06aBe3e 1oeHa 3aBpIIHM HCITUT 1noeHa
AKTHUBHOCT y TOKY IIpeAaBama MTUCMEHH HCITUT

MIPaKTUYHA HacTaBa (BewkOe) MPAKTUYHU UCIIUT

KOJIOKBH]YMH YCMEHHU HCTIUT

CEeMHUHAPH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3us npeamera: Panmonanna u 6e30e1Ha ynoTpeda OMJbHUX IpenapaTa

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucan X cemecrap

Iwe npeamera

Cruname cBe0OyXBaTHOT M CTPYYHOI 3Hama O 0e30eqH0j M epHKacHOj yrnoTpeOu OWJBbHMX Iperapara y HpakcH,
ykibyuyjyhu dapmakosnomka cBojcTBa, MeXaHM3ME J€JIOBamba, WHIMKALM]e, KOHTpaHMHAMKAaIMje ¥ IOTCHLUjallHe
HHTEpaKIyje ca ApyruM jekoBuMa. CTyaeHTHMa he pa3BUTH KPUTHYKO Pa3sMHULLbAKE M NPAKTHYHE BEIITHHE MOTpEeOHE
3a caBeTOBamE MalyjeHaTa O paloHaJIHO] NPUMEHH OMJFHUX Ipenapara, ca HOCEOHMM HarjgackoM Ha MHAMBUIYyalHE
3IpaBCTBeHE MoTpede u cnenudUYHa KIMHUYKA CTamba.

Hcxon mpeamera

Ilo3HaBame pasTMYUTHX BpCTa JICKOBUTHX OWJbaKa M HUXOBHX AaKTHBHUX KOMIIOHEHTH, IIO3HAaBamE METOJa
kIacudukanyje mpeMa TEepalHjCKUM CBOjCTBAMAa H IIOCEIOBAlkE 3HAKHA O MEXaHM3MHMa [I€jCTBA, alCOPIILHjH,
MeTaboNM3My, OUCTPHOYIHjH W W3Iy4YHBalky KOMIIOHCHTH OMJBHHX IpemnapaTa. Ilo3HaBame Moryhux WHTEpakiyja
OMJPHMX Tpernapara ca KOHBEHI[MOHAJIHMM JEKOBMMAa M APYTMM CyIICTaHIaMa. YTO3HATOCT Cca PU3UIMMa yroTpede
OomwpHuX npenapata. OcmocoOIbeHOCT 32 e()eKTHBHO KOMYHHUIIMPAHkEe ca MalijeHTUMa 0 0e30eaH0j ynoTpeOn OMIBHUX
npenapara, YkJbyayjyhu objanimaBarme MOTSHIM]aIHAX PU3UKA W KOPHCTH.

Canp:kaj npeamera

Teopujcka nacmaea

3Hayvaj OMJPHHX TIpenapaTa y MOJEPHO] MEIMIMHN. bUibHEe KOMIIOHEHTE M BHUX0Ba (apMakoiolika cBojcTBa. [Iporene
epukacHocTH M 0e30eqHOCTHM OMJBHHX IIpenapara Ha OCHOBY HAy4YHHMX HCTpaKuBarba. 3aKOHCKA peryiaTuBa H
cranpapau. Kontpona kBanutera u ceprudukanyja OMpbHUX npenaparta. HexxesbeHH eekTH U KOHTpanHAMKalMje 3a
ynotpeOy OusbHUX mnpernapara. VHTepakiyje KOHCTHTyeHaTa OWJBHUX IIpernapaTra ca KOHBEHI[HOHAHHM JIEKOBHMa H
XpaHoM. Yrmorpeba OMJPHUX Ipenapara y OCETJbHBUM MOMyJallpjaMa: TPYIHHLE W JOWIbE, Jela M cTapHje ocode.
VYnorpeba OmpHMX TpenapaTa Koa ocoba ca CHeUU(pUYHAM 3IpPaBCTBEHUM CTambHMa H OOOJbEH-HIMA: allepruje,
XpOHHYHA 000JbEHha, AayTONMYHE U IIcuXujaTpujcke Oomectr. ToxepaHnuja 1 3aBUCHOCT.

Ipaxmuuna nacmasa

CraHnapay KBajJMTeTa y HPOM3BOMIbM OMJBHUX mpenapara. Pasmarpame epukacHOCTH M 0e30eIMHOCTH y peallHUM
cutyanmjama. brbHe MoHorpadumje (EMA, German Commission E, ESCOP). Cmepruie 3a KOMYHHKAaIUjy ca
NalyjeHTUMa | MpyXambe MH(OopMalMja 0 CUTYPHO] yrnoTpeOu OMIJBHUX Ipenapara. AHaju3a KIMHHYKHX U CTyAuja
cnyuaja. CaBeToBambe MalyjeHaTa-cuMyJalyja KOHCyaTanyja papMareyT-naujent. Merpaxupame crennpuaHnx TemMa
BE3aHMX 32 YNoTpeOy OMJbHHX IIperapara-lpe3eHTalnja, aHaiu3a M 3aK/by4lld MCTpaKuBama. Pecypcu u amaru 3a
OTKpHBah¢ MHTEPaKIMja OUIJbHUX Npernapara v JICKOBa.

JlutepaTtypa

o Gorunovi¢ M, Luki¢ P. Farmakognozija. Beograd: Farmaceutski fakultet; 2001.

o Schulz V, Hénsel R, Blumenthal M, Tyler VE. Rational Phytotherapy: A Reference Guide for Physicians and
Pharmacists. Berlin: Springer Science & Business Media; 2004.

o Williamson E, Driver S, Baxter K. Stockley's Herbal Medicines Interactions: A Guide to the Interactions of Herbal
Medicines. 2nd ed. London: Macmillan Distribution; 2013.

o Boullata J, Armenti V. Handbook of Drug-Nutrient Interactions. 2nd ed. Totowa: Humana Press; 2010.

Bpoj uacoBa akTuBHe HacTaBe: 45 | Teopujcka HacTraBa: 30 | IIpakTnyna HacTaBa: 15

Mertone u3Bohema HacTaBe
[IpenaBama, BexOe, pajg y MaJIMM Tpynama.

Ounena 3Hama (MakcuMaJHu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpIUIHM HCIIUT noeHa
aKTUBHOCT y TOKY IP€JaBama 10 MUCMEHHU HCIUT 40
NIpaKTHYHa HAacTaBa (Bex0Oe) 30 YCMEHHU HCIUT

KOJIOKBH]YMH 20 MPAaKTUYHU HCTIUT

CeMHHapH




Cryamjcku mporpam : MuTerprucane akajeMcKke cryauje gpapmarje

Ha3zuB npeamera: /I1jeTeTCKH CYIUIEMEHTH

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucan X cemecrap

s npeamera
Omoryhutu cTyneHTMMa Ja pasyMejy MpUMEHY [HjeTeTCKMX CyIUIeMeHaTa y IuJby JHjeTonpoduiakce |
JMjeToTeparije, Kao M (pu3HoJIoNIKe U (hapMaKoJIOIIKe OCHOBE CYIUIEMEHTalHje HCXpaHe.

Hcxon mpeamera

[To 3aBpuiery HactaBe M3 mpenmera {MjeTETCKH CYIUIEMEHTH OJl CTYAEHTa CE OYeKyje Ja CTEKHE OCHOBHA 3Hama O
MO3HABaWy ONIITUX IPHUHIMIA CyIJIEMEHTalHje HCXpaHe, (HU3MOJOMIKHX U (apMaKoJOMIKHUX OCHOBA INPHMEHE
HYTPUTHBHUX CYyIUIEMEHaTa, 3[paBCTBEHHX M HYTPUTUBHMX H3jaBa, aKTyellHE 3aKOHCKE peryjaTHBe M Ipernopyka 3a
ynotpely AWjeTeTCKHX CyIIeMeHaTa y IUBY IujeTompodruiakce W aujetoTepanmje. On cTyneHTa ce odeKyje Oa
pa3BHjeé BEIITMHY pElIaBamba NPaKTHYHUX NpoOjeMa W3 JOMEHa NPHMEHE AMJETeTCKHX CYIUIEMEHaTa, BEIUTHHY
TyMadema aHaJli3a AWjeTeTCKUX MPOU3BOJA, Ka0 ¥ MPAaBWIHY NPUMEHY AMJETETCKUX CyIUIEMEHaTa Kao JIE0 OUyBamba U
yHanpelema 31paBJba JbyIH.

Canp:kaj npeamera

Teopujcka nacmaea:

®duU3MOJIOIIKE OCHOBE MPUMEHE JMJETETCKUX cymiiemenata. JujereTnka. MexaHu3Mu Jiyderba U alcopIidje BOJAC U
MHUHepaia. MexaHu3Mu 3a Bapeme M arncopliiuja NPOTeHHa, aMHUHOKHCENIMHA, MAaCTH W MAaCHHMX KHCeJIMHA. 3Hayaj,
Pa3Boj U MPUMEHA JUJETCTCKHUX CyIUIEMEHATa y CBpXY Aujeronpoduiakce u mujerorepanuje. OcHOBHE AehUHHUIMjE U
NoJieJie AUjETETCKUX CyIUIeMEeHaTa.

Ipaxkmuuna nacmasa:

[Mpunpema y3opaka 3a aHanu3y. Meroje aHanu3e IMjETETCKHX IIPOM3BOJA. EHeprercka BpEeJHOCT JHjeTEeTCKOT
NpoM3BoJia M JeKiaparuja. 3IpaBCTBEHE U HYTPUTHUBHE u3jaBe. [lakoBame AMjETETCKHX Mpou3Bona. [Ipumepu
JIMjETETCKHUX MMPOM3BO/IA.

Jlutepartypa

o Jakovljevi¢c V. Ganongov pregled medicinske fiziologije. Prvo izdanje na srpskom jeziku. Kragujevac: Fakultet
medicinskih nauka; 2015.

o Novakovi¢ B, Torovi¢ LJ. Bromatologija. Novi Sad: Medicinski fakultet; 2014.

o Novakovi¢ B, Jusupovi¢ F. Ishrana i zdravlje. Novi Sad: Medicinski fakultet; 2014.

Bpoj uacoBa akTuBHe HacTaBe: 45 | Teopujcka HacTtaBa: 30 | I[IpakTnyna HacTaBa: 15

Mertoae uspohema Hactase:
[IpenaBama, BexxOe, paj y MaJIHM Ipynama

Ouena 3Hama (MakcumasHu 0poj moena 100)

IpeaucnutHe 06aBe3e NoeHA 3aBpIIHM MCIIUT NOoeHA
AKTHBHOCT Y TOKY IIpeiaBatba UCMEHHU MCITHT 50
MIPaKTUYHA HacTaBa 30 MPAKTUYHU UCTTUT

KOJIOKBH]YMH YCMEHH MCITUT

CEeMHUHApH 20




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: EKOTOKCHKOHOFHja

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucan X cemecrap

Iwe npeamera

Crynent he ce yno3HaT ca OCHOBHUM TpyliaMa TOKCHYHHX IOJIyTaHATa, FbUXOBOM CYIOHMHOM Y KMBOTHO] CPEIUHHU U
MEXaHM3MOM TOKCHYHOT JejcTBa KojuM 3aralyjyhe matepuje, Koje nenyjy Ha HUBOY HHIMBHIYE, IMOMyJaudje U
exocucrema. CryneHTn he ce ymo3HaTH ca OpraHM3allMjOM W YJIOTOM TOKCHKOJIOIIKO-XEMHjCKe JabopaTopuje,
y30pKOBamke Marepujajla 3a TOKCHKOJIOUIKO-XEMMjCKY aHamu3y (BOAa, Ba3dyX, 3eMJBHINTE) M Haj3HAYajHHjUM
3arajuBaunMa y )KUBOTHO] CPEJIMHH.

Hcxon mpeamera

Crynent he OuTH OCmOCOOJpEH 1@ MpEMO3HA IMOTEHIHjalHe 3araljuBade y KMBOTHOj CPEOVHHM, KIACH(UKyje UX H
MIPOLIEHH HHUXOBO INTETHO JejcTBO. CTyneHT he caBmamaTh mpakTHYHA 3HAaKa O METOJaMa y30pKOBama, U30JI0Bamka U
TOKCHKOJIOIIKAM aHaJlM3aMa TOKCHYHUX IOJyTaHaTa. Ymo3Hahe OCHOBHE NMPHHIMIINIE TEPaNHje TPOBama U MPUMEHE
aatunora. CtyzneHt he crehu ocHOBHA 3Hama O ynpaBJbarkby TOKCHYHHMM CYINICTaHIaMa M oTrnaaoM. PasBuhe kpurnian
MIPUCTYTI IPH AaHATHM3H ¥ TyMauehy pe3yiiTaTa HayYHHX HCTPAXKHBAHA U3 00TaCTH EKOTOKCHKOJIOTH]E.

Canp:kaj npeamera

Teopujcka nacmasa

OpraHuzanyja 1 yiora TOKCHKOJOIIKO-XeMHjCcKe jabopaTopuje. MeronamMa M30J0Bamkba OTPOBA M3 TOKCHUKOJIOIIKOT
Marepujasia. MyJITHAMCLMIUIMHAPHOCT TOKCUKoJoruje. Kpurepujymu u ¢akTopu TOKCHYHOCT. TOKCHKOKMHETHKA.
OnmHoc nmo3a-oxroBop. MexaHu3aM TOKCHYHOT JIejCTBa. TOKCHMYHO [EjCTBO OTpOBa Ha opraHe. MyTareHocr,
TepaToreHocT, KaHueporeHocT. Hajsnauajuuju 3arajuBauu y xuBoTHOj cpeaunu. [locnenune 3aralema Bone, Bazayxa
u 3emspHmTa. OArOBOP je[IMHKE, MOMyJaluje U eKocucTeMa Ha 3aralyjyhe cymncranie. YTunaj 3araljema Ha 31apaBibe
Jbyau. TecToBH TOKCHMYHOCTH M OMOMOHHTODHHI >KHBOTHE cpenuHe. buomapkepu 3araljema >KMBOTHE CpeIHHE.
OCHOBHM NPUHLMIIK Tepamuje TPoBaka W aHTHUIOTH. PerynmatiBa oTpoBa. YIpaBJbarb¢ TOKCHYHUM CyICTaHIIaMa M
ornagoM. GapmaneyTcku oTnan. AHaIU3a eNUISMUOIOMIKHX cTyauja. [Iprka3 cirydyaja TpoBama.

Ipaxmuuna nacmasa

VY30pUu U y30pKOBake MaTepujaia 3a TOKCHKOJIOLIKO-XEMHjCKy aHanu3y (Boja, Ba3ayx, 3emsbuinte). Kpua omHoca
7103a-0roBOp. TOKCHKOKMHETHYKH Monend. OTPOBHHU TaCOBHU M JIAKO HCHApJEUBE CyICTaHIe (Y30PKOBAKkE M aHAIU3a).
Toxcuyau MeTanu (y30pKoBame U aHanu3a). Ilecturmau (y30pKkoBame U aHaiIu3a). BHOMOHUTOPHHT KUBOTHE CPEIHHE.
Awnanuza enuaeMuosomkux cryauja. [Ipukas ciyyaja tpoama. MapmarieyTcku oTnaja (0JJiarame JIeKoBa ca HCTEKIIUM
POKOM Tpajamba)

JlutepaTtypa

o Jovi¢i¢ D. Ekotoksikologija. Fakultet za primenjenu ekologiju. Beograd: Futura; 2013.

o Jokanovi¢ M. Toksikologija. Nis: Medicinski fakultet; 2010.

o Jorgensen E, editor. Ecotoxicology. San Diego: Academic Press; 2010.

o Klaassen CD, Amdur MO, editors. Casarett and Doull's Toxicology: The Basic Science of Poisons. 8th ed. New
York: McGraw-Hill; 2013.

Bpoj yacoBa akTuBHe HacTaBe: 45 | Teopujcka HacTtaBa: 30 | I[IpakTnyna HacTaBa: 15

Mertoae uspohema Hacrase
[IpenaBama, BexkOE, paj y MaJiM rpymnamMa

Ouena 3Hama (MakcMMaJIHu O0poj noena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
AKTHUBHOCT Y TOKY IpeJaBamba MMUCMEHH UCIIUT 60
[IpaKTUYHA HACTaBa 10 MPaKTUYHU UCIUT

KOJIOKBH]YMH YCMEHH UCIIUT

CEeMHHapH 30




Cryamnjcku nmporpam: Murerpucane akageMmcke cryadje gapmarnmje

Ha3zus npeamera: bonnnuka ¢gapmManeyrcka npakca

Craryc npenmeta: M360pHu

bpoj ECIIB: 4

Yciaos: Ynucan X cemecrap

Iwe npeamera

VYno3HaBame CTy/AeHaTa ca OPraHMU3alMjOM W paJioM IIEHTpaHE U O/ICJbEHCKUX OOJHHYKHX aroTeKa. YTO3HaBame ca
3aKOHMMa W TPaBWIHUIIMMA KOjU PETYIIHNINY paJ] aroTeka 3aTBopeHor tuna. CapiajaBamke OCHOBHUX IPOLENypa y pary
LIEHTPaJIHE U OJIeJbeHCKUX OOJHWYKMX aroTeka. [IpakTuyaH pajg cryqeHata y OOJIHMYKUM arnoTeKkama U KOMYHHKaIHja
ca JIeKapuMa U NaljeHTMa Ha OOJHUYKUM 0JIeJbebHMa.

Hcxon mpeamera

[o 3aBpmieTky HacTaBe u3 npeaMera boiHuuka apmaneyTcka mpakca oJ CTYAEHTa ce OuYeKyje Ja CTEKHE OCHOBHA
3Hama U3 3aKOHA M CTPYYHMX IIPOIHCAa KOjH PETYJHIIy paj aroTeKa 3aTBOPEHOT TUIIA, a YCBOjH €BPOIICKE CMEPHHUIIE O
O0NHMYKOj (papMaIMju ca OCBPTOM Ha KIMHHYKY (apmanmjy. CtymeHt he caBmamaTé IIaHHpame, HEHTPAIN30BaHY
Ha0aBKy, IPHjeM U CKIAIUIITEHh¢ IUTOCTATHKA, aHTHHH(EKTHBHHX JIEKOBA Kao U JIeKoBa ca mo3utuBHe jucte PO30-a
32 CHCTEMCKY NpHMeHy y OonHmukoj anotenu. CtymeHT he caBimajgaTi 3aKOHCKE MpOMHCE KOjU Ne(UHHITY H3pamxy
MarducTpajgHUX JIEKOBa, BONCHE CTpy4YHE €BHJICHIMje (KIHUra HAapKOTHKA, KIHUTAa POKOBA, KHHIAa pelenara) H
TepanujcKe cMepHHIle, npaheme 1 NpeBeHIje HeXeJbeHUX Joraljaja JeKoBa KOl HHTEPHUCTHYKHX TallljeHaTa.

Canp:kaj npeamera

Teopujcka nacmasa

VYnotpeba obaBe3He CTpydHe JIUTepaType y OonHidkoj anoterm. [Ipaheme 3anuxa Ha cTamby OOJHHYKE allOTEKE U PEOBHO
cHaOjieBame. Boljeme MoKyMeHTalMje 3a TpUjeM U U3JaBambe JICKOBa. YTIO3HABAIbE Ca MOJAIMa KOje CaapiKu KpaTak
CakeTak o JIeKy. YTBphHUBame HMCIPaBHOCTH peLeNnTa y CMHUCIY peXuMma H3jaBama, a03e, (apmaneyTckor obnuka,
MOTPeOHUX KOJMYHMHA M KOH3WINjapHe o/ulyKe. Y TBphHBame NCIIPaBHOCTH pPeLenTa y CMUCIY peXuMa n3ZaBama, J103e,
(apmareyTckor obOnrka, MOTPEOHMX KOJMMYMHA M KOH3WIHMjapHe ommyke. [Ipunpema mocyha, mpubopa, ambanaxe u
CTBapebe YCIIOBa 3a U3pay MarkCTpalHuX JekoBa. Bohewe cTpyune esunennuje. [Ipunpema iekoBa 3a [03HO 3aBUCHA
HCMUTHBakha MEIMKAMEHTO3HHX ajepruja. HaOaBka, CKIQIUIITEHE, MPUNPEMa U OJJarame JIeKOBa, CTEPHIHUX
pacTBOpa U CAaHUTETCKOT MaTepujaia y OOJHUYKUM aroTekaMa.

Ipaxmuuna nacmasa

Bohemwe crpyune eBuneHimje. IlpoBepa pokoBa W cepTH(HKATa JIeKOBA M MEAMIMHCKUX CpejcTaBa. Boleme
JOKyMeHTaIje (CBecka 3a TpeOOBame, 3aXTEeB M0 MAIMjeHTY, MOCCOHH 00paciii U 3aXTEBHU 3a HAOaBKYy). YIO3HABAE
ca TpPeHyTHHUM CTameM AaHTHOMOTHKA Ha 3ajuxama OOJMHWUYKe amoTeke. [IpaBUIIHO MOMyHmaBame pelenTta 3a
nuTocTatuke mo mocedorom pexumy (N1 u N2-mamor). [Ipunpema nocyha, npubdopa, ambanaxe u CTBapeImE yCaoBa 3a
u3pajy MarucTpajHuX JiekoBa. Boljewme kibHra uspaae MarucTpaliHUX JiekoBa. [Ipakca y LeHTpajiHOj OOJHHYKO]
arnoTen U 'y 6OHHI/I‘IKI/IM altoTeKamMa

JlutepaTtypa

o Jankovi¢ S. Farmakologija i toksikologija. 3. 1zdanje. Kragujevac: Medicinski fakultet; 2011.

o Krajnovi¢ D, Bulat P, Bojani¢ V. Standardi za studentsku stru¢nu/klini¢ku praksu: medicina, farmacija,
stomatologija, zdravstvena nega: vodi¢ za obezbedenje kvaliteta. 1. izd. Beograd: Univerzitet u Beogradu; 2018.

Bpoj uacoBa akTuBHe HacTaBe: 45 | Teopujcka Hacrapa: 30 | I[IpakTnyna HacTaBa: 15

Mertoae uspohema HacTase:
[IpenaBama, BexkOE, paj y Malioj Tpynu

Ounena 3Hama (MakcuMaJHu 0poj moena 100)

IIpenucnutHe 006aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTUBHOCT y TOKY Np€aBama 70 MUCMEHU UCTIUT 30
NIPaKTHYHA HacTaBa TIPAKTHYHH HCITUT

KOJIOKBH]YMH YCMEHH HCITUT

CeMHHapH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3zus npeamera: 3aBpHIHI/I paa - UICTpAXKUBAKLEC

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 6

YciaoB: Youcan X cemecrap

Iwe npeamera

EnykoBame crTyneHaTa 3a CcaMOCTaJHO OCMHILBbABalke M JM33jHHpAamE HCTPAXKUBAUYKUX IIpOjeKaTa, HUXOBY
peanuzanyjy u aHaauzy. CTulame KOMIIETCHIMja y MPOHANIaXehy PEleBaHTHUX M3BOpa MyTeM mnperpare nqomahux u
Mehynaponaux 6a3a noaaraka, Kao U yCBajame BELITHHA MPUMEHE a/IeKBaTHE METO/I0JIOTH]e NCTPAXKMBAYKOT paja, Kao
U IPUMEHA MPETXOAHUX 3HaKka U3 00JIaCTH CTAaTUCTHYKE 00pajie U aHaJIM3e pe3yiTaTa, YuMe ce CTyaeHTuMa omoryhasa
cBeOOyXBaTaH MPUCTYI Y UCTPAXKMBAYKOM ITPOLIECY ¥ NOACTHYE KPUTUUKO PA3MHUIILIbAE.

Hcxon mpeamera
[TpunpemMa u ocrocoOsbaBamke CTYACHTA 32 CAMOCTATHY HU3paay, CIpoBoeme u 010paHy 3aBPIIHOT paja.

Capap:xaj npegmera

3aBpIIHM paj CTyIEHTa ce peanusyje HOJ Haa30pOM MEHTOpa M yKJbydyje cienehe kopake: oapehuBame Teme
3aBPIIHOT paja, u3pajga MACTaJbHOI HCTPaXUBAYKOT IUIaHA, IIpeTpara peJeBaHTHE IIHMTEPaType, CIPOBOheme
HCTPaXHBarbha ca MPUMEHOM OJroBapajyhux CTaTHCTHYKUX METOIa, MHTEpIpeTanrja JoOMjeHHX pe3ynTaTta U BHX0oBa
JIMCKyCHja — CBE Y LIWJbY OCHOCOOJbaBama CTyACHATA 38 CAMOCTAIIHY U3paay ¥ oJ0paHy paja.

[pouenypa mpujaBe 3aBpIIHOr pajga je neduHucaHa [IpaBUIIHHKOM O W3paayl 3aBPLIHMX pagoBa HAa OCHOBHHM,
OCHOBHHMM aKaJIeMCKUM W HMHTErpucaHuM cryaujama Ha dakynrery MeauuuHckuxX Hayka y KparyjeBuy, a neraspHa
YIYTCTBA CY JIOCTYIIHA Ha 3BaHW4HO] BeO cTpanuuu Pakynrera.

Jlutepartypa
o Jlurepatypa y 00JacTu HCTpaKHBamba KOjoM fie ce CTyIeHT 0aBUTH
o PeneBaHTHa JiMTEpaTypa NpernopyveHa oJi CTpaHe MEHTOpa

IIpakTH4yHa HacTaBa:

Bpoj yacoBa akTuBHe HacTaBe: 250 Teopujcka HacTaBa: CHP: 250

Metoae usBolema HacTaBe
KoncynratuBHM pajg ca MEHTOPOM, TPHKYIUbAlkEe M aHANH3a JIATEPaType, CIPOBONEHE HCTPaKWBAUKOT Jelia,
HWHTETpalfja TSOPHjCKIX Ca3Hamka M Pe3yiITaTa HCTPaXHBamka Y MHCaHo] hopMH, IPUIIpeMa IPe3eHTAIH]a.

OueHna 3Hama (MakcuMaJnu Opoj noena 100)

IIpenucnuTHe 06aBe3e noeHa 3aBpLUIHN UCTIUT noeHa
HCTPAXKUBAYKHU Paj 40 MUCMEHH UCITHT
. npe3eHTanyja ¥ oxdpaHa Hanpra
M3paza HalpTa MICaHOT IPOjeKTa 30 P i AP P 30
MHCAHOT MPOjeKTa
KOJIOKBH]YMH

CCMHUHApH




Cryamnjcku nmporpam: Murerpucane akageMcke cryadje hapmanuje

Ha3us npeamera: 3aBpiiHu paj — u3pajaa u ogdpaHa

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 10

YciaoB: Youcan X cemecrap

s npeamera

3aBpIIHU paJ — U3paza u o0paHa UMa 3a b OCIOCO0JbaBahE CTY/ICHATA 32 MPAKTUYHY IPUMCHY 3Hamha U BEIITHHA
CTCUCHUX TOKOM CTYAMja; MPHMEHA HCTPAKUBAYKE METOJOJOTHjC HA KOHKPETHOM MPAKTUYHOM WIH TEOPH)jCKOM
mpobJyieMy; MPUMEHA BEIITHHA W3 00JACTH CTATHCTHUYKE aHAIM3E MOJaTaka Kao M aJeKBaTHO TabelapHO-Tpapuuko
MIPUKA3UBAKE PE3YJITaTa; Pa3Boj CIOCOOHOCTH 3a e(hUKaCHY MHTEPIPETALHN)Y U MPE3CHTANN]Y UCTPAKUBAYKUX HAJIA3a y
mucaHoj GopMu ¥ Kpo3 YCMEHY 010paHy.

Hcxon mpeamera

VYcnemna onOpaHa 3aBpHIHOT pafa M CTHIAKkE KOMIETEHIMja 32 Majbll HAYYHOMCTPAKUBAYKH paj M CaMOCTAITHO
myOnuKoBamke pe3yiTaTa CBOjUX HCTPaKMBamba — YCBajambe BEIITHHA W 3Hama Koja he KOPHCTHTH Yy MpoIecy
KOHTHHYHpaHE eyKallije, Kao U y cyodaBamy ca Oyayhum akaJgeMCKUM WU PO eCHOHATHIM H3a30BUMa

Canp:kaj npeamera

3aBpuIHM paj - u3pajaa u oAbpaHa MpeacTaBiba 3aBplIHy (a3y akaJeMCcKor mporeca. HakoH JeTabHUX KOHCYITAIH]ja
ca MEHTOPOM, TOKOM KOjUX Cy apTHKYJIHCAHH T€Ma M Kao JH3ajH U METOJ0JOTHja HCTPaXuBamba, UACHTU(PUKOBAHU
pENIeBaHTHU M3BOPH U CIIPOBEICHA CTATUCTUYKA aHAIN3a TOOMjEHHX MMOATaKa, CTYACHT [IPUCTYIIA CAMOCTAIIHO] U3PaIH
1 o0paHM paja. 3aBpIIHKU paj Mopa OMTH KOMIOHHpaH y cieaeheM (GopMaTy: yBO, IIUBEBH, MAaTepPHjad U METOC,
pe3ynTaTH, AUCKyCHja, 3aKJbydak U pedepenie. TexHudkn mapameTpu paga cy aeduuucanu [IpaBUITHUKOM O H3paan
3aBpIIHUX paJjoBa Ha OCHOBHHMM, OCHOBHUM AKaJAE€MCKHUM M HHTErpUCAHUM CTy)lI/IjaMa Ha q)aKynTeTy MCIUITMHCKHUX
Hayka y Kparyjesiy. Pang mopa no6utn adhupmaTuBHE OlicHE OJ ABa perieH3eHata. HakoH mo6Oujarba MO3UTHBHUX
perieH3uja, (uHANTHA YKOpHYEHA Bep3Wja 3aBPINHOT paja, 3ajeHO ca U3BEINTajuMa peleH3eHaTa, Mpenaje ce
CrynenTckoj ciyx0Ou. HakoH HaBe[eHOT 3aKa3yje ce TepPMHH 3a jaBHY YCMEHY OJ0paHy Mpej TPOUJIAaHOM KOMHCH]jOM.
Komucwuja Bpiu eBanyanujy JUIIOMCKOT pajia olleHaMa y pactony o 5 1o 10, npu yemy ce mo3utrBHa ouieHa (6-10)
HHTETPHUIIIE Y MPOCEYHY OLEHY CTyAeHTa. HeycnemHo OpameH TUIIIOMCKH pajl ce olemyje oneHoM 5. [o 3aBpiieTky
onOpaHe, cBa HEOMXO/HA MOKyMeHTaluja ce npeaaje CTyIeHTCKO] ciy 0 Kako OW ce M3/ajo 3BAaHUYHO YBEPEHE O
JIMIUIOMUPAIBY.

Jlutepartypa
o Jlurepatypa y o0acTu UCTpaKuBama KojoM hie ce cTyaeHT 6aBUTH
o PeneBanTHa IMTEpaTypa NpenopydeHa oji MEHTOpa

IIpakTHyHa HacTaBa:

Bpoj yacoBa aKTHBHe HACTaBe: Teopujcka HacTaBa:
poj Py Ocrayn yacosu: 90

MeTtoae usBolem-a HacTaBe
KoHcynTaTuBHU paj ca MEHTOPOM, NPUKYIUbAKE M TMperjiell JUTeparype, COpoBOheHmEe HCTPAKUBAUKOT Jena,
CHHTETHCAE TCOPUJCKUX Ca3Haha U PE3yJITaTa HCTPAKUBAha Y MHCAHO] GopMu, mpe3eHTaIH]a.

OueHna 3Hama (MakcuMaJnu 6poj noena 100)

IpeaucnutHe 06aBe3e 1oeHA 3aBpIIHYM HCIUT 1oeHa
AKTUBHOCT Yy TOKY IIp€aaBamkba IIMCMCHU UCIIUT

MIPAaKTUYHA HacTaBa o/10paHa 3aBpIHOT pajia 30
KOJIOKBH]YMH

n3pajia 3aBpUIHOT pajaa 70




Study program: Integrated academic studies of pharmacy

Course unit: General and inorganic chemistry

Course status: Mandatory

ECTS: 8

Prerequisites: Enrolled in | semester

Course unit objective

Acquiring the basic knowledge and skills of atomic and molecular structure and of chemical changes, chemical
bonds, general properties of solutions, general features of the reactions and the main parameters which affect these
properties, elements of thermodynamics and kinetic as well as understanding the chemistry of elements and their
compounds together with the laws of chemical periodicity.

Learning outcomes of course unit

After listening and passing the course, students will know and understand the basic terms in the field of general and
inorganic chemistry. The student will be able to solve chemical problems, carry out the synthesis of chemical
preparations, apply all chemical methods of sample separation and analysis, predict and analyze the course of
chemical reactions, solve all types of calculations in the chemical (galenic) laboratory, plan and organize work in the
chemical laboratory and apply acquired knowledge for pharmacy studies at higher years.

Course unit contents

Theoretical classes

Matter and energy. Basic chemical concepts and basic chemical laws. Periodic table of elements. The structure of the
atom. Chemical bonds and theories of chemical bonds. Intermolecular interactions. State of matter and aggregate
states. Laws of behavior of an ideal gas. Types and energy changes of chemical reactions. Oxido-reduction
equations. Basic thermochemical laws. Basic types and properties of inorganic compounds. Coordination compounds
and their importance for the living world. Dispersion systems. Solutions, quantitative composition, colligative
properties and pH value of solutions. Chemical kinetics and equilibrium. Properties of electrolytes, their solutions
and role in the body. Acids and bases. lonic product of water. Buffers, their role in the body and calculation of pH
value. Balances in heterogeneous systems. Solubility product constant. Hydrolysis and hydrolytic reactions in the
body. Systematic study of the elements of the main groups and subgroups of the periodic system and their
compounds. Bioelements. Bioligands. Metalloenzymes.

Practical classes

Getting to know the laboratory, dishes, equipment and laboratory techniques. Determination of the relative atomic
mass of magnesium. State of matter and aggregate states. Determination of the standard molar volume of CO2.
Demonstration experiments of different types of chemical reactions. Basic types and properties of inorganic
compounds. Obtaining acids, bases and salts. Preparation of solutions of certain concentrations. Diffusion, osmosis
and preparation of physiological solution. Electrolyte solutions and their balances. Conductivity of the solution.
Reactions of acids and bases and their importance. Measurement and calculation of pH values of solutions and
physiological fluids. Preparation of buffer and calculation of pH value. Solubility and solubility product. Reactions
of aqueous salt solutions. Salts in the body and the importance of hydrolysis. Properties of inorganic compounds.
Reactions of elements of the main groups and subgroups of the periodic system and their importance in the living
world. Biological significance of transition elements.

Literature:

o Petrucci R, Herring F, Madura J, Bissonnette C. General Chemistry: Principles and Modern Applications. 10th Ed.
Toronto, Ontario: Pearson Canada Inc; 2011.

o McMurry J, Hoeger C, Peterson V, Ballantine D. Fundamentals of General, Organic, and Biological Chemistry.
Edinburgh: Pearson; 2014.

o Strohfeldt AK. Essentials of Inorganic Chemistry - For Students of Pharmacy, Pharmaceutical Sciences and
Medicinal Chemistry. UK: John Wiley & Sons, Ltd.; 2015.

Number of active teaching hours: 90 | Lectures: 60 | Practice: 30

Teaching methods
Problem-oriented teaching, solving tasks, practical exercises.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam 50

practical classes 20 practical exam

colloquiums 30 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmaceutical biology with genetics

Course status: Mandatory

ECTS: 7

Prerequisites: Enrolled in | semester

Course unit objective
Acquiring knowledge about the basic structure and function of cells, plant tissues and organs, as well as understanding
the functioning of the human cell at the molecular level, especially its genetic material.

Learning outcomes of course unit

Knowledge about cell structure; differences between prokaryotic and eukaryotic cells and between plant and animal
cells; the morphology and role of the cellular organelles; transport of matter across the cell membrane; organization and
function of plant tissues and organs; reproduction of unicellular and multicellular organisms; Knowledge of the human
karyotype; organization and function of the human genome, DNA and genes; mechanism of DNA replication; processes
in protein synthesis and regulatory mechanisms of gene expression; chromosomal aberra tions and mutations; types of
inheritance; the basic principles of genetic engineering.

Course unit contents

Theoretical classes

Organization of prokaryotic and eukaryotic cells. Plant and animal cells. Cell organelles. Cell membrane -structure,
transport of molecules through the cell membrane. Plant tissues and organs. Reproduction of unicellular and
multicellular organisms. Gametogenesis. Organization and function of the human genome. Chromosomes of
eukaryotes. Nucleic acids - structure and functions. DNA replication. Protein synthesis — transcription and translation.
Regulation of transcription and translation. Gene mutations. Basics of pharmacogenetics and teratogenic agents.
Chromosomal aberrations: structural and numerical. Patterns of inheritance. Genetic engineering - recombinant DNA
technology.

Practical classes

Differences between prokaryotic and eukaryotic cells. Differences in the structure and function of plant tissues and their
connection within plant organs and the whole organism. Gametogenesis: solving problems for gametogenesis. Methods
in human cytogenetics: direct and short-term cultivation methods. Peripheral blood lymphocyte culture. Methods of
human chromosome staining: analysis of human chromosomes stained with ordinary dye and G technique. Tests in
genotoxicology. Mendel's inheritance - solving problems. Non-Mendelian inheritance — polygenic and multifactorial
inheritance. Recombinant DNA methods in medicine.

Literature

o Turnpenny PD, Ellard S. Emery's Elements of Medical Genetics. Philadelphia: Elsevier; 2012.

o Strachan T, Read A. Human molecular genetics. New York:Garland Science; 2010.

o Turnpenny P, Ellard S. Emery's Elements of Medical Genetics, 15th Edition. Philadelphia: Elsevier Science; 2017.

Number of active teaching classes: 75 | Lectures: 45 | Practice: 30

Teaching methods
Lectures, practice, work in small groups

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums 40 oral exam 60

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Fundamentals of human morphology

Course status: Mandatory

ECTS: 7

Prerequisites: Enrolled in | semester

Course unit objective
Acquiring knowledge and skills to describe macroscopic, i.e. anatomical and microscopic, i.e. the histological structure
of the human organism.

Learning outcomes of course unit

After successfully completing the course, students will be able to: identify and describe the anatomical structures of
skeletal, muscular, cardiovascular, respiratory, gastrointestinal, urogenital, nervous and endocrine systems, identify and
describe the anatomy of the sensory organs, demonstrate sufficient knowledge about the structure and function of the
human body, develop a vocabulary of appropriate terminology to effectively communicate anatomy-related information
to future coworkers. As well as use common microscopic methods to study cells, tissues and organs in the laboratory,
describe different types of cells, especially human cells; functional and structural similarities and dissimilarities
between them, describe the structure and function of nuclei, organelles and other cellular components, understand
fundamental facts regarding structure, cellular arrangement and microscopic anatomy features of human tissues,
understand fundamental characteristic about structure and basic function of human organs within the organ systems.

Course unit contents

Theoretical classes

Practical aspects of human morphology: Basic anatomical nomenclature. Anatomical planes and lines. Anatomy of
skeletal, muscular, cardiovascular, respiratory, gastrointestinal, urogenital, nervous and endocrine systems. Anatomy of
the sensory organs. Fundamentals of human morphology PART 2: begins with a brief introduction to histological
methods for light microscopy and describes the general principles of tissue preparation and examination. The course
then goes on to discuss the basic characteristic of the cell structure, morphology of various cell types, cellular
arrangements that form the four primary tissues (epithelium, connective tissue, muscle, nerve), and the fundamental
microscopic anatomy of human organs within organ systems.

Practical classes

Fundamentals of human morphology: Basic anatomical nomenclature. Anatomical planes and lines. Anatomy of

skeletal, muscular, cardiovascular, respiratory, gastrointestinal, urogenital, nervous and endocrine systems. Anatomy

of the eye and the ear. The laboratory component of the course generally parallels and reinforces lecture concepts

through the use of models, skeletal materials and cadaver demonstration. Microtechniques and microscopy, Cytoplasm

and nucleus, Epithelial tissue and glands, Connective tissue, Muscular tissue, Nervous tissue, Digestive System,

Cardiovascular System, Respiratory System, Urinary System, Endocrine System, Female and male Reproductive

System, Eye and Ear, Nervous System.

Literature

o Vipula, Atula. Human Anatomy and Physiology: For Undergraduate Students of Pharmacy, Nursing, Physiotherapy
and Other Paramedical Sciences.London: Laxmi Publications Pvt. Limited; 2018.

o Mescher AL. Junqueira's Basic Histology: Text and Atlas. 15th ed. New York: McGraw-Hill Education; 2018.

Number of active teaching classes: 75 | Lectures: 45 | Practice: 30

Teaching methods:
Lectures, practice.

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Communication skills and ethics

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in | semester

Course unit objective

Understanding and adopting the principles of certain types of communication (verbal and non-verbal
communication), health communication (diagnostic and therapeutic) and complex communication skills (empathy,
assertiveness, active listening). Training students to establish quality contact with different users of health services,
as well as for teamwork in health and communication with the non-health sector.

Learning outcomes of course unit

After listening and passing the exam from this subject, students will know and understand the structure, role and
importance of applying communication skills. Will be able to communicate assertively with diverse individuals and
groups in the medical environment and apply active listening and empathic skills.

Course unit contents

Theoretical classes

Introduction to communication skills. Verbal and non-verbal communication skills. How to communicate in writing.
History of Communication Skills. The concept of empathy. Assertiveness. Personality types and communication.
Communication skills depending on the specifics of the personality. Communication depending on cultural and
social specificities. Communication with people with special needs. Professional communication in healthcare.
Presentation skills. Relations with the public. Communication within the institutions of the system and outside the
institutions. The role of information technologies in communication. Telemedicine. Communication with sick
children and adolescents. Basic principles of communication with parents of children and adolescents.
Communication with the geriatric population. Communication skills with dementia patients. Specifics of
communication in the conditions of the COVID-19 pandemic. Preparation for carrying out diagnostic and therapeutic
procedures. Informed consent of the patient. The importance of communication in maintaining and improving
compliance. Communication skills with people with mental disorders. Patient communication skills related to
participation in clinical research.

Practical classes

Practical aspects of applying assertiveness and empathy in communication. Formulation of a written request.
Acquaintance of students with the method of preparation and presentation of the seminars they will prepare. Practical
aspects of professional communication in healthcare. Preparation and delivery of an oral presentation. Practical
application of telemedicine. Providing adequate information to the patient as part of the preparation for diagnostic
therapy.

Literature:
o Beardsley RS, Kimberlin CL, Tindall WN. Communication Skills in Pharmacy Practice: A Practical Guide for
Students and Practitioners. 6th ed. Philadelphia: Lippincott Williams & Wilkins; 2012.

Number of active teaching hours: 45 ‘ Lectures: 15 Practice: 30

Teaching methods
Lectures, practice, work in small groups

Examination methods (maximum 100 points)

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

practical classes practical exam

colloquiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Physical education

Course status: Mandatory

ECTS: 2

Prerequisites: Enrolled in | semester

Course unit objective
Acquaintance of the student with the importance and possibilities of applying physical activity in preserving health

Learning outcomes of course unit

Upon completion of physical education classes, the student is expected to acquire basic knowledge about the role and
importance of physical activity in maintaining human health, the effects of physical activity on human organic systems,
basic kinesiology principles of human movement analysis, basic methods and means of developing human physical
abilities, the importance to maintain a correct postural attitude during daily activities, as well as to acquire knowledge
and skills from the chosen sports branch.

Course unit contents

Theoretical classes

Exercise and health — epidemiological studies. The impact of exercise on organ systems of human body. Physical
performance development. Anatomical and physiological fundamentals of human motion. Kinesiological analysis.
Postural status. Fatique and overtraining.

Practical classes

Exercise according to the plan and program of the chosen sport (swimming, folklore, physical preparation, corrective
gymnastics, aerobics, basketball, volleyball, handball, futsal, table tennis, archery, chess, bowling, activities in nature).

Literature

o Hardman AE, Stensel DJ. Physical activity and health: the evidence explained. London: Routledge; 2009.

o Scott P. Exercise physiology: Theory and application to fitness and performance. New York: McGraw-Hill Higher
Education; 2014.

Practice:

Number of active teaching classes: 15 Lectures: 15 Other classes: 45

Teaching methods
Theoretical and practical teaching in small groups

Examination methods (maximum 100 points)

Exam prerequisites No. of points: | Final exam No. of points:
activity during the lecture 20 written exam 30

practical teaching 20 practical exam

colloguiums 30 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Analytical chemistry

Course status: Mandatory

ECTS: 8

Prerequisites: Enrolled in 11 semester

Course unit objective
Mastering the knowledge and skills that will enable students to perform practical work in a chemical laboratory, so they
can conduct qualitative and quantitative analysis of pharmaceutical preparations and verify their purity

Learning outcomes of course unit

After mastering the program, students will gain knowledge about: qualitative and quantitative analysis and methods of
checking the purity of pharmaceutical important preparations. After taking the course and passing the exam, students
will be able to successfully and safely handle equipment and chemicals used in the analysis and synthesis of
pharmaceutical important compounds. After mastering the program, students will have: a rational approach to the
analysis of compounds, a proper relationship to available resources (chemicals, equipment, accessories, etc.) in the
analysis and synthesis of pharmaceutical preparations, as well as a rational relationship to the conditions under which
laboratory experiments are performed, a proper relationship to laboratory procedures and dangers that may occur during
work in the laboratory.

Course unit contents

Theoretical classes

Introduction to analytical chemistry and its importance. Theoretical basis of chemical methods of analysis; Solutions
(concentration and activity). Chemical balance. Acid-base reactions. Complex building reactions. Deposition reactions;
Redox reactions. Qualitative chemical analysis. Analysis of cations and anions. Quantitative chemical analyses.
Volumetric methods of analysis. Acidimetry and alkalimetry. Complexometry. Precipitation titrations. Oxidimetry and
reductometry. Calculations in volumetrics. Gravimetric methods of analysis.

Practical classes

Introduction to experimental work. Preparation of a solution of precisely determined concentration. Calculation tasks.
Acid-base reactions. Complex building reactions. Deposition reactions. Redox reactions. Proof reactions of cations of
the first and second groups. Proof reactions of cations of the third, fourth and fifth groups; Proof reactions of anions;
Preparation of standard solution. Calculations. Acid-base titrations. Complexometric titrations. Precipitation titrations.
Oxidimetry and reductometry. Redox-titrations. Calculations in volumetrics. Examples of gravimetric determinations.
Calculations in gravimetry.

Literature

o Somenath M. Sample preparation techniques in analytical chemistry. Hoboken: John Wiley & Sons, Inc.; 2003.

o McMurry J, Hoeger C, Peterson V, Ballantine D. Fundamentals of General, Organic, and Biological Chemistry. 7th
ed. Boston: Pearson Education; 2013.

o Atkins P, de Paula J, Keeler J. Atkins' Physical Chemistry. 11th ed. Oxford: Oxford University Press; 2017.

o Ansel H, Stockton J. Pharmaceutical Calculations. Philadelphia: LWW Lippincott Williams and Wilkins; 2016.

Number of active teaching classes: 90 | Lectures: 60 | Practice: 30

Teaching methods
Lectures, discussion, work in small groups.

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Organic chemistry 1

Course status: Mandatory

ECTS: 7

Prerequisites: Enrolled in 11 semester

Course unit objective

Master the knowledge and skills in organic chemistry that will enable students to clearly see and understand the
relationship between the structure and properties of organic compounds and easier acquisition of knowledge from all
areas of pharmacy.

Learning outcomes of course unit

After mastering the program, students will gain knowledge about the basics of organic chemistry, the structures of
atoms and chemical bonds, acidity and basicity, the basic principles of stereochemistry, the chemistry of functional
groups, reactions involving various compounds, as well as the basic principles of organic synthesis and their importance
in biological systems and medicinal chemistry. During the course, students will acquire the skills to recognize,
synthesize and purify many bioactive molecules, they will get acquainted with many classes of organic compounds
important for the preparation of preparations. In addition, they will learn about chemical syntheses, chemical
transformations and physiological effects of the mentioned groups of compounds and methods for purification and
identification of certain types of compounds essential for the preparation of preparations in the laboratory.

Course unit contents

Theoretical classes

Fundamentals of Organic chemistry and its significance for Farmaceutical chemistry. Strucute of atom. Bonding in
Organic Compounds. Hydrocarbons (alkanes, alkenes, alkynes, diens) Aromatics hydrocarbons. Alkyl- and aril-
halides. Alcohols and ethers. Aldehydes and ketones, Reactions at the carbonyl group. Carboxylic acids and
derivatives.Amines. Phenols. o,B-unsaturated carbonyl compounds. Heterocyclic compounds. Carbohydrates. Amino
acids. proteins, and nucleic acids. lipides and oils. Mechanism of reactions in Organic chemistry. Mechanism of the
organic synthesis and their significance in the biological system and medicinal chemistry.

Practical classes

Laboratory glassware and equipment. Destilation of organic compounds. purification and drying of the solvent.
Qualitatively detection of different organic compounds. Mechanism of free-radical reaction substitution of alkane.
Reaction of adition. Synthesis and characterization of acetylene. Mechanism of reaction electrophilic aromatic
substitution. Preaparation of organic Alkyl- and aril- halides. Differences between mechanisms Snl u Sn2 reaction of
nucleophilic substitution Differences between mechanisms El1, E2 u ElcB elimination reactions. Preparation of
Alcohols, Chemical properties of alcohols. Syntesis of aromatic ethers. Evidence reactions for aldehydes and ketones.
Preparation of Carboxylic acids. Preparation of esers. Using carbanion in the reaction of condesation. Organometallic
Compounds. Evidence reactions for amines. Reactions of amines and nitric acid. Proving mechanisms of some
reactions. Planing of organic synthesis. Examples of nucleophilic and electrophilic reagents. Chromatography. Using of
Cyclization reactions in the preparation of natural products and physiologically active compounds.

Literature

o McMurry J, Hoeger C, Peterson V, Ballantine D. Fundamentals of General, Organic, and Biological Chemistry.
Edinburgh: Pearson; 2014.

o Smith MB, March J. March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure. 6th ed.
Hoboken: Wiley-Interscience, John Wiley & Sons, Inc.; 2007.

Number of active teaching classes: 75 | Lectures: 45 | Practice: 30

Teaching methods
Lectures, practical classes, work in small groups

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam 40

practical classes 30 practical exam

colloguiums 30 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Fundamentals of human physiology

Course status: Mandatory

ECTS: 7

Prerequisite: Enrolled in 1l semester

Course unit objective

Acquaintance of students with the basic physiological processes and mechanisms of the human body. Understanding the
basic principles of functioning of different cells, tissues and organs as a single functional unit. Acquaintance of students
with regulatory and control mechanisms in the human body. Understanding the importance of assessing basic
technigues and procedures for obtaining parameters of the functional status of the human organism.

Learning outcomes of course unit

Upon completion of classes in the subject Fundamentals of human physiology, the student is expected to acquire basic
knowledge in the following areas: basic physiological principles of the functioning of cells, tissues and the organism as
a whole; control mechanisms of maintaining hemostasis. The student is expected to master the following skills:
recognition of the importance of maintaining the body's functions in the physiological range, as well as the
consequences of imbalances in the development of physiological processes in the development of diseases.

Course unit contents

Theoretical classes

Physiology of cell membranes; Cell membrane potentials; Physiology of skeletal muscles; Physiology of smooth
muscles; Membrane potentials of cardiac cells; Analysis of cardiac cycle elements; Hemodynamic characteristics of the
cardiovascular system; Physiological characteristics of specific elements of the circulatory system; Regulation of the
cardiovascular system; Analysis of elements involved in gas exchange systems; Gas transport and regulation of
breathing; Analysis of the process of urine formation; The role of the kidneys in maintaining the content and
concentration of body fluids; Regulation of acid-base balance; Hematology; Motor functions of the gastrointestinal
system; Secretory functions of the gastrointestinal system; Regulation of food intake and energy metabolism; Analysis
of the elements and principles of functioning of the endocrine system; Pituitary and thyroid hormones; Hormonal
regulation of glycemia and calcemia; Physiology of the reproductive system; Basic principles of neurophysiology;
Neurophysiology of sensors; Control of motor functions; Regulation of mood and behavior; Higher intellectual
functions, learning and memory; Autonomic nervous system; Physiology of sight and hearing, smell and taste.

Practical classes

Basic principles of work in the laboratory. Disorders of neuromuscular transmission. Electrocardiography. Arterial
pulse. Arterial blood pressure. Spirometry. Determination of blood groups in the ABO system. Renal clearances.
Disorders of secretion in the digestive tract. The basic principles of composing a daily meal. Tests to assess thyroid
function. Tests for evaluation of glycoregulation. Tests for early diagnosis of pregnancy. Examination of sensory
functions. Examination of clinically important reflexes. Autonomic reflexes. Examination of the sense of sight:
Determination of the nearest and farthest point of clear vision. Determination of visual acuity. Examination of the
quality of color vision. Determining the width of the field of view using the perimeter. Proving the existence of the
blind spot (Marriott's experiment).

Literature

o Barrett KE, Barman SM, Yuan J, Brooks H. Ganong's review of Medical Physiology. 26th edition. New York:
McGraw-Hill; 2019.

o Guyton AC, Hall JE. Medical physiology (translation of the tenth or eleventh edition). Belgrade: Contemporary
Administration; 2003.

Number of active teaching hours: 90 | Lecture: 60 | Practice: 30

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

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

practical classes 15 practical exam

colloquiums 35 oral exam 50

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Introduction to pharmaceutical technology

Course status: Mandatory

ECTS: 5

Prerequisites: Enrolled in 11 semester

Course unit objective

Students should learrn and master the skills necessary for the preparation of galenic preparations. Students should learn
all kinds of pharmaceutical calculations, ways to check the dosage of galenically prepared preparations, the correct
selection of medicinal substances, bases and constituents, to understand and master the knowledge of the technological
methods necessary for the production and storage of different forms of galenic medicinal preparations, as well as to
acquire knowledge how different galenic preparations are packaged, labeled and dispensed.

Learning outcomes of course unit

Upon completion of the course, the student is expected to acquire knowledge of the basic classification and labeling of
drugs and medicinal substances, pharmaceutical recalculations of quantities of medicinal substances and other
components for the production of galenic preparations. The student is expected to master standard methods in the
production and dispensing of galenic preparations, as well as the procedures for packaging, labeling and storing various
forms of galenic preparations. After mastering the program, the student will acquire the necessary skills in
pharmaceutical technology for the production of galenic preparations and be able to analyze standard criteria for the
production of galenic preparations and understand the professional and social responsibilities of pharmacists in
processes that require precision and accuracy in calculations.

Course unit contents

Theoretical classes

Reference literature in pharmacy. Galenic pharmacy. Method of preparation and division of powders, triturates and
solutions according to the pharmacopoeia. Extractive medicinal preparations. Examples of pharmacopoeial regulations
for obtaining herbal drug extracts. Method of preparation and distribution of suspensions, emulsions and syrups.
Colloidal solutions and gels. Medicinal ointments and preparations for protecting the skin from the sun. Creams as
pharmaceutical bases. Stearic creams. Microbiological quality of medicinal preparations. Methods of sterilization.
Standards in pharmaceutical practice. Production, storage and dispensing of galenic medicine.

Practical classes

Practical examples from reference literature. Getting to know the laboratory, laboratory dishes, equipment and
laboratory techniques. Practical aspects of magisterial and officinal prescription for galenic drugs. Practical tasks from
pharmaceutical calculations. Dose types and dosage checks. Analysis of completed examples of powders for external
and internal use, solutions, suspensions, emulsions, ointments, creams, syrups, suppositories and their packaging,
signing and issuance. Identification of basic types of pharmaceutical packaging. Sterilization of medicinal preparations;
preservation of medicinal preparations.

Literature

o Marriott JF, Wilson KA, Langley CA, Belcher D. Pharmaceutical Compounding and Dispensing. London:
Pharmaceutical Press; 2006

o Rees JA, Smith I, Smith B. Introduction to Pharmaceutical Calculations. London: Pharmaceutical Press; 2009.

Number of active teaching classes: 60 | Lectures: 30 | Practice: 30

Teaching methods
Teaching is done by theoretical-methodology lectures and practical work.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures 45 written exam 40

practical classes practical exam

colloguiums oral exam 15

seminars




Study program: Integrated academic studies of pharmacy

Course unit: English language in pharmaceutical practice

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in 11 semester

Course unit objective
Acquaintance of students with professional terms in English.

Learning outcomes of course unit

Upon completion of the course, the student is expected to: understand the proper and appropriate use of general and
specialized terminology in English; be familiar with various grammatical concepts and structures; possess
communication skills in English; know translation techniques; master conversation in English; have translation skills to
and from English; possess essay writing skills; have the ability to use professional literature in English, as well as
search foreign databases on the internet.

Course unit contents

Theoretical classes

Pharmacy Practice. Pharmacy as an Interdisciplinary Science and Pharmacy Education. Medicines, How Your
Pharmacy Fills Your Prescription Order. Vitamins, Drug Side Effects. Laboratory Glassware. Laboratory Equipment.
Drug Dependence. Avoiding Food and Drug Interactions. Pharmacognosy and Phytochemistry. Antibiotics, Innate
Immunity. Drug Administration.

Practical teaching

Translation of short texts from and into English; writing an essay in English; grammar exercises; conversation on a
given topic; oral retelling of the text.

Literature
o Kernican L. English Language in Pharmacy Practice. Beograd: Grafopan; 2005.
o Lazic D. English for Students of Medicine. Kragujevac: Medicinski fakultet; 2003.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, practice and work in small groups.

Examination methods (maximum 100 points)

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

practical classes 5 practical exam

colloguiums 30 oral exam 50

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Introduction to pharmaceutical practice

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in 11 semester

Course unit objective

Enable students to acquire knowledge and skills related to the practical aspect of pharmacists' work within various
professional orientations of pharmacists in the health care system, the domain of industrial pharmacy, within the
framework of drug regulation, scientific drug research; to develop a rational approach to problems in practice, to
acquire skills for identification and evaluation of evidence derived from scientific research.

Learning outcomes of course unit

Based on the primarily acquired knowledge and skills, the student is expected to be able to connect knowledge on the
following topics: history of pharmacy; the concept of health and the factors that determine it; organization of health
systems; basics of pharmaceutical health care, professional orientation of a graduated pharmacist within the health
system; basic principles of professional communication; basic principles of good practices; development, experimental
and clinical testing of drugs; medicine, distribution of medicines, storage of medicines, basis for prescribing and issuing
medicines; basic concepts of pharmacology, pharmacokinetics, pharmacodynamics, pharmacy, pharmacoepidemiology,
pharmacoeconomics and pharmacovigilance; medication management; the role of the pharmacist in the process of
discovering and interpreting the results of interactions between drugs, the basics of clinical pharmacy, the basics of
radiopharmacy, the basics of evidence-based pharmacy and the basics of critical evaluation of professional publications.

Course unit contents

Theoretical classes

History of pharmacy, basis of health policy in RS. The concept of health care in the RS. Basics of pharmacy and
pharmacology. Good clinical practice in drug testing. Preclinical and clinical testing of drugs, design of clinical studies.
Classification and nomenclature of drugs. The role of the pharmacist in outpatient pharmacy and hospital pharmacy.
Drug interactions. Basic concepts of pharmacoepidemiology. Basic concepts of pharmacoeconomics,
pharmacovigilance and radiopharmacy. The concept of evidence-based pharmacy.

Practical classes

Practical aspects of pharmaceutical health care and basic principles of drug prescription. The role of pharmacists in the
clinical testing of drugs and the process of registration and marketing of drugs. The role of the pharmacist in the process
of issuing drugs, managing drugs, discovering and interpreting interactions between drugs, pharmacoeconomic
evaluation of drugs, pharmacovigilance system. Practical aspects of the pharmacist's work in the field of
radiopharmacy. Search databases relevant to evidence-based pharmacy and the basis of critical analysis of therapeutic
studies, pharmacoeconomic studies, systematic reviews and meta-analyses

Literature

o Winfield AJ, Richards RME. Pharmaceutical Practice. Edinburgh: Churchill Livingstone; 2004.

o Stephens M. Hospital Pharmacy. London: Pharmaceutical Press; 2023.

o Robin H. Handbook of Pharmacy Health Education. 2nd ed. London: Pharmaceutical Press; 2016.

o Langley CA, Belcher D. Applied Pharmaceutical Practice. 1st ed. London: Pharmaceutical Press; 2008.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Monological, dialogic, practice and practical activities

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam 70

practical classes 30 practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Fundamentals of biochemistry

Course status: Mandatory

ECTS: 7

Prerequisites: Enrolled in 111 semester

Course unit objective

The aim of the course is to familiarize students with the following areas of biochemistry: Classification and roles of
biomolecules; Basics of enzymology and diagnostically important enzymes; Metabolism of carbohydrates, lipids,
proteins and nucleotides; Integrative metabolism; Biochemical aspects of drug action.

Learning outcomes of course unit

Knowledge acquired during the Fundamentals of Biochemistry course should enable students to: understand the
functioning of a living organism at the molecular level; Recognize the biochemical disorders that are the basis of
various metabolic disorders; Interpret laboratory findings of enzyme activity; Understand the biochemical mechanism
of drug action.

Course unit contents

Theoretical classes

Introduction to biochemistry, General enzymology. Clinical enzymology. Carbohydrate metabolism - classification of
carbohydrates, structure, digestion, glycolysis, PDH complex, Krebs cycle, pentose phosphate pathway, glycogenesis,
glycogenolysis, gluconeogenesis. Lipid metabolism - classification and structure of lipids, fatty acid metabolism -
catabolism and anabolism, ketone body metabolism, phospholipid metabolism, cholesterol metabolism. Nucleotide
metabolism - classification, roles and structure of nucleotides, anabolism and catabolism of nucleotides. Protein
metabolism - protein structure, classification of amino acids, protein digestion, protein synthesis, amino acid
metabolism. Metabolism of water and bioelements - classification of bioelements, roles of different bioelements.
Integrative metabolism - the connection between the metabolism of carbohydrates, lipids and proteins, the state of
satiety, the state of starvation. Biochemical aspects of drug action - statins, cytochrome P450, proton pump inhibitors,
xanthine oxidase inhibitors.

Practical classes

Presentations of cases of practical application of theoretical knowledge - interpretation of various pathogenetic
mechanisms of metabolic disorders that are the basis of various diseases.

Literature

o Liberman M,Peet A. Marks’ basic medical biochemistry: a clinical approach. 6th ed. Philadelphia [etc.]: Wolters
Kluwer; 2023

o Garrett RH, Grisham CM. Biochemistry. 7th ed. Boston: Cengage Learning; 2023.

Number of active teaching hours: 75 | Lecture: 45 | Practice: 30

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam 70

practical classes 30 practical exam

colloquiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmaceutical botany

Course status: Mandatory

ECTS: 5

Prerequisites: Enrolled in 111 semester

Course unit objective

Acquiring knowledge in the field of pharmaceutical botany, with special emphasis on taxonomic classification,
anatomy, cytology and morphology of plants that are used in medicine and pharmacy, as well as the skills of practical
application of acquired knowledge in order to identify medicinal plants and herbal drugs.

Learning outcomes of course unit

Upon completion of the course, students will be familiar with the basics of the biological functioning of plant cells and
organs, as well as the anatomy and morphology of plants with special emphasis on plants that are used in medicine and
pharmacy. Also, students will be able to understand the taxonomic classification, as well as to connect the taxonomic
classification with the possible effects that plants can exhibit. In addition, students will be familiar with the correct
nomenclature of plants, as well as methods for their identification in the laboratory and in the field.

Course unit contents

Theoretical classes

Importance of taxonomic classification of plants. Concept of species, taxonomic categories, and nomenclature. Ways of
growing and collecting medicinal herbs. Methods of plant propagation. Systematics, general characteristics and
representatives of plants that contain alkaloids, heterosides, saponosides, tannins, essential oils and other active
principles and are used in medicine and pharmacy with the observation of the most important microscopic and
macroscopic characteristics. Basic concepts of biology, physiology, and morphology of plant cells. Processes of
photosynthesis and transpiration. Processes of synthesis of secondary plant metabolites.

Practical classes

Practicing the taxonomic classification of plants used in medicine and pharmacy. Latin names of plants and herbal
drugs - rules, labels, ways of writing, ways of specifying plant species. Introduction to the microscope, parts of the
microscope, preparation of microscopic preparations, coverslips and slides and fixatives, correct and safe use of the
microscope, placement of preparations, changing the magnifying element, changing the level of illumination, changing
the filter. Morphoanatomical characteristics of a plant cell, observing organelles. Performing histological tests on the
prepared preparations, Observing the morphoanatomical characteristics of plants, plant organs and herbal drugs
containing alkaloids, heterosides, saponosides, tannins, essential oils and other active principles, which were covered in
the lecture. Identification of herbal drugs in a mixture of several herbal drugs. Going out on the field. Identification of
medicinal plants in the field, ways of collecting and preserving herbal drugs. Herbarium and the importance of
herbarium for the examination of plants that are used in medicine and pharmacy, the concept of vouchers. Application
of new technologies in botanical research.

Literature
o Mauseth JD. Botany: An Introduction to Plant Biology. Burlington: Jones & Bartlett Publishers; 2014.
Number of active teaching classes: 60 | Lectures: 30 | Practice: 30

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam 40

practical classes (exercises) 30 practical exam

colloguiums 30 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Fundamentals of human pathophysiology

Course status: Mandatory

ECTS: 5

Prerequisites: Enrolled in 111 semester

Course unit objective

The main goal of the course is to acquaint students with the causes and mechanisms of disease (including expected
changes in laboratory indicators of organ function), as well as treatment options, based on understanding the
pathophysiological mechanisms and target points for drug action.

Learning outcomes of course unit

Upon completion of the course in Fundamentals of human pathophysiology, the student is expected to acquire basic
knowledge of: the main etiological factors of pathophysiological processes; molecular and cellular basis of disorders in
various organs and organ systems; mechanisms of cell damage and death, tumor formation, inflammatory reactions;
etiopathogenesis of basic metabolic and functional disorders; the interconnection and impact of the pathophysiological
process in one organ on other organs and the organism as a whole; the significance of laboratory and functional tests for
the diagnosis and etiopathogenetically conditioned therapy of various diseases; basic mechanisms of action of chemical
agents and drugs; possible sites of therapeutic interventions. At the end of the course in Fundamentals of human
pathophysiology, the student is expected to master the skills of applying the acquired theoretical knowledge in
recognizing specific diseases and their causal factors.

Course unit contents

Theoretical classes

Introduction to pathological physiology. Health and disease. Homeostasis disorders. Adaptation, aging and cell death.
Malignant cell transformation. Non-specific and specific protection of the organism. Hypersensitivity reactions and
autoimmunity. Pathophysiology of inflammation and infection. Exogenous intoxications. Local circulation disorders.
Etiopathogenesis of shock syndrome. Disorders of water and mineral metabolism. Disorders of the metabolism of
organic substances. Disorders of energy metabolism. Disorders vitamin metabolism. Pathophysiology of cardiovascular,
respiratory, hematopoietic, endocrine, gastrointestinal, urinary, nervous system and bone diseases.

Practical teaching

Presentation of clinical examples: The influence of heredity, exogenous factors and risk factors in the etiopathogenesis
of various pathological conditions. Homeostasis disorders. Adaptation, aging and cell death. Malignant cell
transformation. Tumor markers in the diagnosis of malignant diseases. Non-specific and specific protection of the
organism. Hypersensitivity reactions and autoimmunity. Etiopathogenesis of acute and chronic inflammation.
Laboratory diagnosis of inflammation. Acute and chronic intoxications. Local circulation disorders. Etiopathogenesis of
shock syndrome. Laboratory diagnostics disorders of water, sodium and potassium metabolism; interpretation of acid-
base balance disorders. Laboratory diagnostics of protein, carbohydrate and fat metabolism disorders: interpretation
lipidogram and OGTT. Clinical examples of pathophysiology of cardiovascular, respiratory, hematopoietic, endocrine,
gastrointestinal, urinary, nervous system and bone diseases.

Literature

o Copstead LE, Banasik JL. Pathophysiology. 4th ed. St. Louis: Elsevier; 2010.

o McCance KL, Huether SE. Pathophysiology: The Biologic Basis for Disease in Adults and Children. 8th ed. St.
Louis: Elsevier; 2016.

Number of active teaching classes: 60 | Lectures: 30 | Practice: 30

Teaching methods
Lectures, practical work, work in small groups.

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam 70

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Organic chemistry 2

Course status: Mandatory

ECTS: 6

Prerequisites: Enrolled in 111 semester

Course unit objective

The goal of the course is for students to master knowledge and skills in organic chemistry that will enable them to
clearly see and understand the relationship between the structure and properties of organic compounds and easier
acquisition of knowledge from all areas of pharmacy.

Learning outcomes of course unit

After mastering the program, students will gain knowledge about the nature of the covalent bond in light of the
properties of the carbon atom that make it unique in the periodic table and the mutual influence of atoms in the
molecule. Also, students are expected to understand the isomerism of organic compounds and the basis of the chemistry
of heterocyclic compounds. Students are expected to acquire the skills to predict the reactivity of organic compounds
based on the type of individual chemical bonds in their molecules and to determine the relative and absolute
configuration of compounds and their relationships, to recognize and evaluate the influence of the configuration of
compounds on their reactivity.

Course unit contents

Theoretical classes

Properties of chemical bonds: covalent bonds, bonds built by carbon. Electronic (inductive and resonance) effects in
organic molecules. Conjugated systems, aromatic compounds (including non-benzoic systems). Types of isomerism.
Stereochemistry of organic molecules: conformation, configuration, chirality (all types). Optically active compounds
with one or more chiral carbon atoms. Asymmetric synthesis. Acidity and basicity of organic compounds. Basics of
chemistry of heterocyclic compounds. Heterocyclic compounds with one and two heteroatoms.

Practical classes

Basics of work in an organic laboratory: use and maintenance of accessories, purification of organic compounds, purity
check. Synthesis of some simpler aliphatic, aromatic and heterocyclic compounds. Familiarization with chemical
literature (searching electronically available chemical and pharmaceutical journals).

Literature

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

o McMurry J, Hoeger C, Peterson V, Ballantine D. Fundamentals of General, Organic, and Biological Chemistry. 7th
ed. Boston: Pearson Education; 2014.

Number of active teaching classes: 75 | Lectures: 45 | Practice: 30

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Immunology

Course status: Mandatory

ECTS: 5

Prerequisites: Enrolled in 111 semester

Course unit objective:

The goal of immunology course is to provide basic information about the cells and tissues of the immune system and to
explain the principles of the functioning of the immune system, the principles of immunostimulation,
immunosuppression and immunoprophylaxis. In addition, the goal of immunology is to explain the basic mechanisms
of synthesis, release and effects of pharmacologically active agents such as prostaglandins, thromboxanes, leukotrienes,
cytokines. This course also covers immunomodulation mechanisms used in the treatment of allergic diseases and
chronic inflammatory diseases of the respiratory, gastrointestinal, bone-joint, central and peripheral nervous systems.

Learning outcomes of course unit:

Upon completion of the Immunology course, the student is expected to: know the basic principles of active and passive
immunization, learn the structure of central and peripheral lymphoid organs, understand the role of immune system
cells in defending the body against pathogenic microorganisms, mechanisms of autoimmune diseases, the technology of
creating and trends in the development of new vaccines, the basic mechanisms of action of immunomodulatory
substances, know which cells and mediators are key in the inflammatory response, explain the mechanisms of action of
drugs used to control inflammation, know the basic research trends of inflammatory mediators and anti-inflammatory
drugs, learn the immunopathogenesis of allergic diseases and chronic inflammatory diseases of the respiratory,
gastrointestinal, musculoskeletal, central and peripheral nervous systems, as well as therapeutic approaches in the
treatment of these diseases. Students will be able to independently analyze and synthesize relevant data, identify and
solve problems, make decisions, and apply acquired knowledge in practice through teamwork.

Course unit contents:

Theoretical classes

Immunology introduction. Cells and tissues of the immune system. Innate immunity. Molecular mechanisms of
inflammation. Antigen presentation. Recognition of antigens in acquired immunity. Cellular immune response. Effector
mechanisms of cellular immunity. Humoral immune response. Effector mechanisms of humoral immunity; Immune
basis of allergic diseases. Anaphylaxis and urticaria. Immune basis of skin and respiratory allergies. Sepsis and septic
shock. Inflammatory bowel disease. Immune tolerance and autoimmunity. Immune mediated diseases of joints and
muscles. Immune mediated diseases of the thyroid gland. Immune basis of type 1 diabetes mellitus; Immune basis of
neurological diseases. Therapeutic effects of intravenous immunoglobulins, corticosteroids and nonsteroidal anti-
inflammatory drugs. Immunomodulatory drugs. Therapeutic use of cytokines. Vaccines. Antibodies in therapy.
Monoclonal antibodies. Immunoconjugates and immunotoxins.

Practical classes

Case reports of functions and disorders of immune system.

Literature:

o Chapel H, Haeney M, Misbah S, Snowden N. Essentials of Clinical Immunology. 6th edition. Chichester: Wiley
Blackwell; 2015.

o Abbas A. Basic Immunology: Functions and Disorders of the Immune System. 6th ed. Philadelphia: Elsevier; 2020.

Number of active teaching hours: 60 | Lectures: 30 | Practice: 30

Teaching methods:
Lectures, practical work and work in small groups.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
Student’s activity during lectures 30 written exam 70

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmaceutical chemistry 1

Course status: Mandatory

ECTS: 6

Prerequisites: Enrolled in IV semester

Course unit objective

The aim of this course is for students to acquire introductory knowledge in the field of pharmaceutical chemistry, which
will enable them to learn the teaching content related to the chemistry of drugs from specific pharmacotherapeutic
groups.

Learning outcomes of course unit

Upon completion of the Pharmaceutical chemistry 1 course, the student is expected to acquire basic knowledge about
the physicochemical properties of drugs from certain pharmacotherapeutic groups, their structure-activity relationships,
and drug-receptor interactions at the molecular level. The student should be familiar with the physicochemical
properties of drugs, understand the chemical and metabolic stability of drugs, analyze the mechanisms of chemical
reactions involving biologically active molecules, know and predict drug-receptor interactions, explain the biological
activity of drugs based on electronic effects, chemical reactivity, and the presence of functional groups, and apply
practical knowledge about the synthesis, identification, and structural characterization of organic medicinal substances.

Course unit contents

Theoretical classes

Introduction to pharmaceutical chemistry and its significance. Strategies in drug design. Computer-aided drug design
and molecule detection. Relationship between functional groups and pharmacological activity of drugs. Membrane
transporters of drugs. Receptors. Enzymes. Antineoplastics. Opioid analgesics. Nonsteroidal anti-inflammatory drugs.
Analgesic-antipyretics. Antirheumatics of various structures. Anxiolytics and hypnotics. Antidepressants. Agonists and
antagonists of serotonin receptors. Antiepileptics. Local anesthetics. General anesthetics.

Practical classes

Synthesis of organic medicinal substances. Determination of drug partition coefficients. Structural characterization of
organic medicinal substances. Molecular modeling of antineoplastics, opioid analgesics, nonsteroidal anti-inflammatory
drugs, analgesic-antipyretics, antirheumatics, anxiolytics, hypnotics, antidepressants, agonists and antagonists of
serotonin receptors, anticonvulsants, local and general anesthetics.

Literature

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

o Beale JM, Block JH. Organic Medicinal and Pharmaceutical Chemistry. Philadelphia: Lippincott Williams &
Wilkins; 2011.

o Watson DG. Pharmaceutical Chemistry. Edinburgh: Elsevier Health Sciences; 2011.

Number of active teaching classes: 90 | Lectures: 45 | Practice: 45

Teaching methods
Lectures, practical work, work in small groups.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures 15 written exam 30

practical classes practical exam

colloquiums 55 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Medicinal chemistry

Course status: Mandatory

ECTS: 7

Prerequisites: Enrolled in IV semester

Course unit objective:

Acquaintance of students with the physico-chemical characteristics of drug molecules and the relationship between the
chemical structure, properties and effects of drugs. Acquiring knowledge about the metabolism of drug molecules and
understanding the target sites of drug binding and the mechanisms of drug action at the molecular level.

Learning outcomes of course unit:

Upon completion of classes and taking the exam in this subject, the student is expected to recognize and predict the
biotransformation of drug molecules, as well as independently calculate and predict the degree of ionization, solubility
and lipophilicity of drugs. The student will be able to recognize the functional groups in the drug molecule responsible
for the pharmacokinetic and pharmacodynamic properties of drugs.

Courseunit contents:

Theoretical classes

Introduction to medicinal chemistry. Functional groups. Physical and chemical properties of drugs: acidity and basicity
of functional groups, ionization, lipophilicity, solubility. Basic principles of SAR and QSAR. Molecular-chemical basis
of the mechanism of drug action: receptors, enzymes and nucleic acids. Biotransformation of drug molecules: phase |
and |1 reactions. Division and properties of prodrugs. Medicinal chemistry of antiulcer drugs.

Practical classes

Practical aspects of the influence of certain functional groups or parts of the structure on the activity and action of drug
molecules. Prediction and calculation of degree of ionization, partition coefficient and solubility. Theoretical examples
for predicting the metabolic pathways of drugs (practical application of reactions of the first and second phase of
biotransformation). Searching databases and databases on enzyme and receptor structures with the aim of localizing
active sites for substrate binding.

Literature

o Patrick GL. Introduction to Medicinal Chemistry. 4th Edition. Oxford: University Press; 2009.

o Beale JM, Block JH (Eds). Wilson and Gisvold's Textbook of Organic Medicinal and Pharmaceutical Chemistry,
12th Edition. Philadelphia: Lippincott Williams & Wilkins; 2011.

o Williams DA (Ed). Foye's Principles of Medicinal Chemistry, 7th Edition. Lippincott Williams & Wilkins; 2012.

Number of teaching hours: 75 | Lecture: 45 | Practice: 30

Teaching methods
Lectures, practical work, work in small groups.

Examination methods (maximum 100)

Exam prerequisites No. of points Final exam No. of points
Student’s activity during lectures 10 written exam

practical classes practical exam

colloquiums 30 oral exam 60

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmacology 1

Course status: Mandatory

ECTS: 6

Prerequisites: Enrolled in IV semester

Course unit objective

Understanding of the basic principles of general pharmacology, as well as acquainting students with the
pharmacological characteristics and administration modalities of medications that affect the central nervous system,
autonomic nervous system, cardiovascular system and respiratory system.

Learning outcomes of course unit

Upon completion of the course in Pharmacology 1, the student should know the following: fundamentals of
pharmacodynamics and pharmacokinetics of drugs; classification systems and the concept of reporting adverse effects
of drugs; mechanisms of action, indications, contraindications, side effects, possible drug-drug interactions, and other
pharmacological characteristics of drugs that affect the central and autonomic nervous system, cardiovascular system,
and respiratory system. Also, the student is expected to master the skills of: recognizing the optimal route of drug
administration; customizing therapy for each patient; rationally approaching medication therapy; determining the
causality and reporting of adverse drug effects; identifying appropriate indications, and possible contraindications,
assessing drug-drug interactions, as well as determining the risks of using drugs that affect the central and autonomic
nervous systems and the cardiovascular and respiratory systems.

Course unit contents

Theoretical classes

General pharmacological principles. Drug-receptor interaction. Mechanism of drug action and receptor theory. Drug
dosing and quantitative pharmacodynamics. Mechanisms of drug absorption, distribution, metabolism and elimination.
Concepts of volume of distribution, clearance, half-life time. Adverse effects of drugs. Cholinergic and anticholinergic
drugs. Adrenergic and antiadrenergic drugs. Histamine and antihistamines. Serotonin and drugs that block the action of
serotonin. Antipsychotics. Antidepressants and mood stabilizers. Antiepileptic drugs. Therapy of Parkinson's disease.
Opioids. Addictive drugs. Non-opioid analgesics. Sedatives, anxiolytics and hypnotics. Anesthetics and muscle
relaxants. Antihypertensives. Medicines against hyperlipidemia. Antiarrhythmics. Pharmacological aspects of chronic
bronchial obstruction. Antitussives, expectorants and mucolytics. Oxygen therapy.

Practical classes

Calculation of pharmacokinetic parameters. Practical aspects of pharmacodynamics. Causal interpretation of adverse
events. Principles of tailoring dosage regimens according to a patient’s needs. Solving practical problems related to the
use of drugs that affect the central nervous system, autonomic nervous system, cardiovascular system and respiratory
system.

Literature

o Katzung B, Trevor A. Basic & Clinical Pharmacology. 14th ed. New York: McGraw-Hill Medical; 2017.

o Atkinson JA, Huang SM, Lertora JIL, Markey SP. Principles of Clinical Pharmacology. 3rd ed. San Diego:
Academic Press; 2012.

Number of active teaching classes: 60 | Lectures: 30 | Practice: 30

Teaching methods
Lectures, practical work, work in small group.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures 15 written exam 42

practical classes practical exam

colloguiums 43 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Methods of instrumental analysis

Course status: Mandatory

ECTS: 5

Prerequisites: Enrolled in IV semester

Course unit objective

Acquisition of knowledge and skills in the field of instrumental methods of analysis, including spectroscopic methods
(UV-VIS spectroscopy, infrared (IR) spectroscopy, nuclear-magnetic-resonance (NMR) spectroscopy, mass
spectrometry), chromatographic methods (instrumental and non-instrumental) and combined chromatographic-
spectroscopic methods, as well as enabling the student to independently identify substances based on spectral data, as
well as to choose and apply one of the methods for the purpose of separation, qualitative analysis and quantitative
analysis of pharmaceutical substances, herbal drugs and their secondary metabolites.

Learning outcomes of course unit
Upon completion of the Instrumental Methods course, the student is expected to acquire basic knowledge and skills
about the methods used in instrumental analysis and their application in the analysis of pharmaceutical products.

Course unit contents

Theoretical classes

Methods applied in pharmaceutical analysis. Electromagnetic radiation. Spectroscopic methods. Absorption and
emission of radiation. Lamber-Behr law. Basics of UV-VIS spectroscopy. Recording and interpretation of UV-VIS
spectra and spectrum analysis of pharmaceutical substances with acid-base properties and tautomers. Methods for
quantitative determination of the content of pharmaceutical substances. Basics of IR spectroscopy and application in
pharmaceutical analysis. IR spectra of certain classes of chemical compounds. IR spectra of compounds with a carbonyl
group. Recording of IR spectra and application in quantitative analysis. Basics of nuclear-magnetic-resonance
spectroscopy (NMR spectroscopy). Basics of 1H NMR and 13C NMR spectroscopy. Basics of mass spectrometry and
types of fragmentation processes. Characteristics of mass spectra of certain classes of compounds. Chromatographic
methods of analysis. Gas chromatography (GH) and high-performance liquid chromatography (HPLC). Combined
instrumental methods. Chromatographic-spectroscopic methods (GH-MS, HPLC-UV, HPLC-MS, HPLC-NMR). Basics
of electroanalytical methods. Atomic absorption and emission (flame photometry) spectrometry. Refractometry and
polarimetry. Analysis of secondary metabolites. Analysis of herbal drugs.

Practical classes

Determination of the concentration of the solution. Estimation of Amax in conjugated systems. Analysis of UV-VIS
spectra of organic molecules. UV-VIS spectrophotometric analysis. Interpretation of IR spectra of molecules. Analysis
of IR spectra of compounds with a carbonyl group. Interpretation of 1H NMR spectra. Solving spectral problems.
Analysis of mass spectra. Determination of molecular ion, basic ion, metastable ions and other fragmentation ions in the
mass spectrum. Determining the presence of isotopes in the mass spectrum. Determination of the structure of
compounds by combined chromatographic and spectroscopic methods. Principles of polarimetric determination.
Principles of refractometric measurements. Principles of atomic absorption spectroscopic analysis and flame
photometry. Gas chromatographic and HPLC analysis. Analysis of secondary metabolites. Analysis of herbal drugs.

Literature
o Watson D. Pharmaceutical Analysis: A Textbook for Pharmacy Students, Edinburgh: Elsevier; 2005.

Number of active teaching classes: 60 | Lectures: 30 | Practice: 30

Teaching methods
Lectures, Practical work, Work in small groups.

Examination methods (maximum 100 points)

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

practical classes (exercises) practical exam

colloguiums 15 oral exam 70

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmaceutical physical chemistry

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in IV semester

Course unit objective

Acquiring basic knowledge in physical chemistry that enables the understanding of both general content in the field of
chemical sciences and content in the field of pharmacy, such as concepts related to the energetics of chemical reactions,
bioenergetics, and the role of electrochemical processes in the phenomena of ion and electron transfer in biological
systems. Additionally, the course aims to provide the basic knowledge necessary for understanding the rate and kinetics
of both chemical and enzyme-catalyzed reactions, which is essential for comprehending processes related to pharmacy
that require a multidisciplinary approach.

Learning outcomes of course unit

Upon completion of the Pharmaceutical physical chemistry, the student is expected to acquire basic knowledge to
understand thermodynamically, electrochemically and Kinetically both chemical and biological processes. At the end of
the course, the student is expected to master the following skills: perform basic physicochemical measurements, master
the calculation of basic thermodynamic quantities such as enthalpy, entropy, free energy, calculation of basic
thermodynamic quantities such as the potential of electrochemical cells, as well as the rate constants of selected
reactions.

Course unit contents

Theoretical classes

Basics of molecular movements and interactions. Physical states of matter and basic physical quantities. Properties of
gases. Electrostatic interactions. Intermolecular interactions. Chemical thermodynamics. Thermochemistry - the first
law of thermodynamics. Entropy Gibbs free energy. Chemical equilibrium, equilibrium constant. Bioenergetics.
Thermodynamics of mixtures, solutions and osmosis. Electrochemistry and chemical kinetics. Electrochemical basis of
the process. Electrochemical cells - chemical current sources. Concentration electrochemical cell ph-meter. Catalysis,
enzyme-catalyzed reactions. Dispersion systems.

Practical classes

Principle of measurement: Blood pressure and Atmospheric pressure. Simulation of basic gas laws and determination of
volume, temperature and pressure based on gas laws. Electroconductivity of solutions. Polarity of molecules and
intermolecular interactions: animation of various examples of intermolecular interactions. Determination of thermal
effects calorimetrically: Specific heat capacity, Heat of dissolution, heat of neutralization. Determination of caloric
values, calorimeters and calorimeter bomb. Gibbs' free energy and spontaneity. Thermodynamic calculations, energy
consumption in the body. Examples and simulation of osmotic phenomena. Reduction potential of different metals.
Determination of the potential of electrochemical cells, the difference in reduction potentials of different metals.
Determination of pH of different solutions. Determination of the rate constant: an example of the hydrolysis reaction of
aspirin in the stomach and duodenum. Determination of Michaelis constants of enzyme-catalyzed reactions. Methods
of determining the critical micellar concentration.

Literature
o Atkins P, de Paula J, Keeler J. Physical Chemistry. 11th ed. Oxford: Oxford University Press; 2018.
o Atkins PW, de Paula J. Atkins' Physical Chemistry. 7th ed. Oxford: Oxford University Press; 2002.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, practical work and work in small groups.

Examination methods (maximum 100 points)

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

practical classes 30 practical exam

colloguiums 40 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Research in pharmaceutical science

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in IV semester

Course unit objective:

Training students to independently perform research in the field of pharmacy, through all necessary stages: selection of
the research objective, selection of the appropriate methodology, development of the research plan, implementation of
the research and communication of the results in the form of a scientific or professional manuscript; development of a
rational approach to problems in practice, based on research and evidence derived from them.

Learning outcomes of course unit:

Knowledge of research methodology in clinical and experimental pharmacy and how to create a scientific manuscript.
Mastering the skills of searching scientific literature, study design, statistical processing of results, and writing a
scientific article. Adopting the position that ethical principles must always be respected in pharmaceutical research, and
that manipulation of results to achieve greater acceptability by scientific journals is unacceptable.

Courseunit contents:

Theoretical classes

Basic elements of research in pharmacy: research question, determining the meaningfulness of the research question,
choosing the type of study, determining the study population and sample size, determining the parameters to be
measured, choosing a statistical test. Proving the dependence of the effect on the concentration of the active substance.
Advantages and disadvantages of certain types of observational studies; submitting the study proposal to the Ethics
Committee; informed consent of the patient; multivariate analyses: binary logistic regression and multiple linear
regression; textual, graphic and tabular presentations of results; basic principles of writing a scientific paper; principles
of citing references in scientific work; errors in research, unethical behavior of researchers, bias.

Practical classes

During classes in this subject, students are obliged to plan, implement, analyze and communicate the results of their
independent research in the field of pharmacy in the form of a scientific article with the help of the teacher.

Literature

o Hulley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing Clinical Research. 3rd ed.
Philadelphia: Lippincott Williams and Wilkins; 2007.

o Peacock JL, Peacock PJ. Oxford Handbook of Medical Statistics. 2nd ed. New York: Oxford University Press;
2020.

Number of teaching hours: 45 | Lecture: 30 | Practice: 15

Teaching methods
Lectures, practical work and work in small groups.

Examination methods (maximum 100)

Exam prerequisites No. of points Final exam No. of points
Student’s activity during lectures 10 written exam 70

practical classes 20 practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmaceutical chemistry of heterocyclic compounds

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in IV semester

Course unit objective
Acquisition of knowledge in the field of pharmaceutical chemistry of heterocyclic compounds relevant to pharmacy.

Learning outcomes of course unit
The readiness of students to understand the structure-activity relationships of heterocyclic compounds relevant to
pharmacy.

Course unit contents

Theoretical classes

Aliphatic heterocyclic compounds relevant to pharmacy. Three-membered aromatic heterocycles of importance to
pharmacy. Four-membered aromatic heterocycles of importance to pharmacy. Five-membered aromatic heterocycles of
importance to pharmacy. Six-membered aromatic heterocycles of importance to pharmacy. Seven-membered aromatic
heterocycles of importance to pharmacy. Condensed heterocyclic compounds in pharmacy.

Practical classes

Aliphatic heterocyclic compounds - structure, physical and chemical properties, reactions, synthesis, important
derivatives present in natural products, drugs, and biologically active compounds. Three-membered aromatic
heterocycles with one or more heteroatoms - structure, physical and chemical properties, reactions, synthesis, important
derivatives present in natural products, drugs, and biologically active compounds. Four-membered aromatic
heterocycles with one or more heteroatoms - structure, physical and chemical properties, reactions, synthesis, important
derivatives present in natural products, drugs, and biologically active compounds. Five-membered aromatic
heterocycles with one or more heteroatoms - structure, physical and chemical properties, reactions, synthesis, important
derivatives present in natural products, drugs, and biologically active compounds. Six-membered aromatic heterocycles
with one or more heteroatoms - structure, physical and chemical properties, reactions, synthesis, important derivatives
present in natural products, drugs, and biologically active compounds. Seven-membered aromatic heterocycles with one
or more heteroatoms - structure, physical and chemical properties, reactions, synthesis, important derivatives present in
natural products, drugs, and biologically active compounds. Condensed heterocycles with one or more heteroatoms -
structure, physical and chemical properties, reactions, synthesis, important derivatives present in natural products,
drugs, and biologically active compounds.

Literature

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

o Eicher T, Hauptmann S. The Chemistry of Heterocycles: Structure, Reactions, Syntheses, and Applications.
Weinheim: Wiley-VCH; 2003.

o Beale JM, Block JH. Organic medicinal and pharmaceutical chemistry. Philadelphia: Lippincott Williams &
Wilkins; 2011.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, practical work and work in small groups

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures 15 written exam 30

practical classes 15 practical exam

colloguiums oral exam

seminars 40




Study program: Integrated academic studies of pharmacy

Course unit: Medical biochemistry

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in IV semester

Course unit objective:
Acquaintance of students with the biochemical changes that occur in human diseases, as an understanding of medical,
chemical and technological principles of medical biochemistry.

Learning outcomes of course unit:

Upon completion of classes and taking the exam in this subject, the student will be able to understand the role of the
biochemical laboratory in the diagnosis, monitoring and treatment of human diseases; to select, perform, and evaluate
the results of new and established laboratory tests, to recognize variables that affect tests, to understand clinical utility
and correctly interpret laboratory results.

Courseunit contents:

Theoretical classes

Pre-preanalytical, preanalytical, analytical, postanalytical and post-postanalytical phase of laboratory processes. Good
Laboratory Practice Principles. Analytical technics in medical laboratories: basic principles and applications.
Examination of the catalytic activity of enzymes. Examination of disorders in carbohydrate metabolism. Examination of
disorders in lipid metabolism. Examination of disorders in amino acid and protein metabolism, Clinical and
biochemical aspects of coronary heart disease. Clinical and biochemical analyzes in the diagnosis of hematological
disease. Liver diseases: clinical and biochemical aspects. Acute and chronic kidney injury: clinical and biochemical
aspects. Clinical and laboratory assessment of thyroid abnormalities. Rheumatic diseases and diseases of the locomotor
system: clinical and biochemical aspects. Clinical and laboratory profile of primary hyperparathyroidism. Polycystic
ovary syndrome: clinical and laboratory evaluation. Biochemical evaluation of adrenal dysfunction: the clinical and
laboratory perspective.

Practical classes

Introduction to clinical laboratory practice and laboratory processes and documentation. Clinical laboratory analyzers
overview and principles of analytical techniques. Determination of biomarkers in disorders in carbohydrate metabolism.
Determination of lipid profile. Performing diagnostic tests for protein disorders. Determination of catalytic activity of
clinically relevant enzymes. CBC determination, reticulocyte count, blood film, bone marrow examination, erythrocyte
sedimentation rate, haemostasis tests. Determination of liver diseases biomarkers. Determination of kidney injury
biomarkers. Urinalysis. Determination of cardiac biomarkersrheumatic diseases biomarkers. Determination of thyroid
hormones and antibodies. Determination of primary hyperparathyroidism biomarkers. Determination of polycystic
ovary syndrome biomarkers. Determination of adrenal dysfunction biomarkers.

Literature

o Rifai N, Horvath AR, Wittwer CT. The Tietz Textbook of Clinical Chemistry and Molecular Diagnostics, 6th
Edition. Saunders; 2017.

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

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

Number of teaching hours: 45 | Lecture: 30 | Practice: 15

Teaching methods
Lectures, practical work and work in small groups.

Examination methods (maximum 100)

Exam prerequisites No. of points Final exam No. of points
Student’s activity during lectures 30 written exam 70

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmacognosy

Course status: Mandatory

ECTS: 7

Prerequisites: Enrolled in V semester

Course unit objective

Acquisition of knowledge about biologically and pharmacologically active compounds originating from nature,
including their biosynthesis, division, methods of isolation, separation, identification, and characterization. Students
will gain knowledge about the most important natural medicinal materials and understand their significance in
pharmacy and medicine.

Learning outcomes of course unit

Students will understand the historical significance and modern concept of Pharmacognosy. They will be familiar with
medicinal plant materials, their collection, processing, classification, and identification, as well as packaging, storage,
action, and application of herbal and other drugs. They will acquire knowledge about primary and secondary
metabolites, their biological activities, and methods of characterization and identification in drugs.

Course unit contents

Theoretical classes

Definition, history, aim, current status, and development of pharmacognosy. Morphology and anatomy of plants.
Different sources of raw drugs and their classification and identification. Biosynthesis and classification of plant
metabolites. Methods in analytical chemistry of natural products. Isolation and elucidation of structure of natural
products. Carbohydrates, amino acids, vitamins, and peptides in pharmacy. Alkaloids. Derivatives of ornithine, lysine,
and nicotinic acid alkaloids. Alkaloid derivatives of phenylalanine, tyrosine, histidine, and tryptophan. Steroidal and
terpenoid alkaloids. Heterosides (glycosides). Simple phenolic compounds in plants. Polyphenolic compounds in plants.
Coumarins, lignans, and flavonoids. Quinones, cyanogenic, and sulfur-containing heterosides. Monoterpenoid and
cardiotonic heterosides. Saponins and tannins. Terpenes and essential oils. Aromatic drugs.

Practical classes

Morphological and anatomical characteristics of the basic organs of the plant organism. Macroscopic, microscopic, and
microchemical analysis of herbal drugs. Basic phytochemical procedures - methods of extraction, separation, and
identification. Extraction of alkaloids. Identification of alkaloids by general and specific tests. Identification of alkaloids
by TLC method. Extraction, qualitative, and quantitative determination of phenols. Extraction, qualitative, and
quantitative determination of flavonoids and coumarins. Extraction and demonstration of the presence of quinones in
drugs. Chemical tests for cardiotonic, cyanogenic, and monoterpene glycosides. Qualitative and quantitative
determination of saponins and glucosinolates. Qualitative and quantitative analysis of tannin drugs. Extraction of
essential oils. Qualitative and guantitative analysis of essential oils. TLC analysis of monoterpenes.

Literature

o Heinrich M, Barnes J, Prieto-Garcia J, Gibbons S, Williamson E. Fundamentals of Pharmacognosy and
Phytotherapy. 3rd ed. Edinburgh: Elsevier Science; 2018.

o Barnes J, Anderson L, Phillipson D. Herbal Medicine. 3rd ed. London: Pharmaceutical Press; 2007.

Number of active teaching classes: 90 | Lectures: 45 | Practice: 45

Teaching methods
Lectures, Practical work, Work in small groups.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam 40

practical classes 30 oral exam

Colloquiums 30 practical exam

Seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmaceutical chemistry 2

Course status: Mandatory

ECTS: 7

Prerequisites: Enrolled in V semester

Course unit objective

The objective of the course is for students to acquire knowledge and skills in pharmaceutical chemistry, which will
enable them to clearly perceive and understand the relationship between structure and biological activity. By gaining
knowledge in the pharmaceutical chemistry of certain pharmacotherapeutic groups, students can adopt and build upon
instructional content from pharmacology and other fields of pharmacy.

Learning outcomes of course unit

Upon completion of the course Pharmaceutical chemistry 2, the student is expected to acquire theoretical and practical
knowledge about the physicochemical properties of drugs from specific pharmacotherapeutic groups, the relationship
between drug structure and biological activity, and the mechanisms of drug action at the molecular level. Upon
completion of the course Pharmaceutical Chemistry 2, the student is expected to master the following skills:
understanding the physicochemical properties of drugs, being familiar with the chemical aspects of drug metabolism,
being familiar with chemical interactions of drugs and drug-receptor interactions, understanding and analyzing the
relationships between drug structure and biological activity, understanding target sites and mechanisms of drug action at
the molecular level, applying practical knowledge in the synthesis, identification, and structural characterization of
organic medicinal substances.

Course unit contents

Theoretical classes

Steroid hormones - Women's health. Steroid hormones - Men's health. Corticosteroids. Peptide hormones. Insulin and
drugs for diabetes regulation. Thyroid gland function. Thyroid medications. Calcium homeostasis. B-lactam antibiotics.
Aminoglycoside and macrolide antibiotics. Tetracyclines. Peptide and other structured antibiotics. Sulfonamides.
Quinolones and oxazolidinones. Antimycobacterial drugs. Antifungals and antiparasitic drugs. Antivirals. Antiseptics
and disinfectants. Nutrition and obesity. Pharmaceutical chemistry of plants.

Practical classes

Synthesis of organic medicinal substances. Determination of the partition coefficient of drugs. Structural
characterization of organic medicinal substances. Molecular modeling of drugs with steroid structures, peptide-
structured drugs, B-lactam antibiotics, aminoglycoside and macrolide antibiotics, tetracyclines, peptide-structured
antibiotics, sulfonamides and quinolones, antituberculosis drugs, antifungal and antiparasitic drugs, antiviral drugs,
antiseptics, obesity treatment drugs, and cardiotonic glycosides.

Literature

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

o Beale JM, Block JH. Organic medicinal and pharmaceutical chemistry. Philadelphia: Lippincott Williams &
Wilkins; 2011

o Watson DG. Pharmaceutical Chemistry. Elsevier Health Sciences; 2011.

Number of active teaching classes: 90 | Lectures: 45 | Practice: 45

Teaching methods
Lectures, exercises, work in small groups.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures 15 written exam 30

practical classes practical exam

colloguiums 55 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Microbiology for pharmacists

Course status: Mandatory

ECTS: 5

Prerequisites: Enrolled in V semester

Course unit objective:

Introduce students to the elements of medical microbiology that significantly impact all aspects of pharmacy: key
characteristics of pathogens, modes of transmission, pathogenesis, clinical manifestations, treatment, and prevention of
major infectious diseases. Additionally, students will learn about antimicrobial drugs, bacterial resistance to antibiotics,
chemical disinfectants, antiseptics, and preservatives. Special emphasis is placed on the microbiological quality control
of pharmaceutical products.

Learning outcomes of course unit:

Students will acquire knowledge about basic pathogenetic and epidemiological principles, clinical manifestations,
principles of laboratory diagnosis, importance and methods of prevention and treatment of infectious diseases. The
student is expected to understand the clinical, biochemical and genetic basis of antimicrobial resistance. The student
will be able to understand the mechanism of action of antibiotics and the development of antibiotic-resistant bacterial
strains. After completing the course in this subject, the student is expected to be able to apply the basic methods of
disinfection and sterilization. In addition, to be able to: apply the standards of good manufacturing practice, conduct
microbiological tests for the purpose of sterility control, microbiological control of raw materials and the final product
and control of the production process, identifies the most common contaminants of pharmaceutical products and
manages contamination (prevention measures and monitoring).

Course unit contents:

Theoretical classes

Basic characteristics of bacterial cells. Fundamental characteristics of viruses, fungi, protozoa, and helminths. Infection,
pathogenicity, virulence, and diagnostics. Antimicrobial drugs. Vaccines. Causative agents of pyogenic infections,
diarrheal syndromes, tuberculosis, leprosy, diphtheria, bacterial zoonoses, and sexually transmitted diseases. Viruses
important for infections of the central nervous system, respiratory tract, and diarrheal syndromes; arboviruses; viral
zoonoses; herpes viruses and other causes of febrile rashes; oncogenic viruses; hepatitis viruses; retroviruses. Medically
significant protozoa, helminths, and fungi. Microbiome and probiotics. Microbiological contamination of
pharmaceutical products. Sterilization, disinfection, and preservation. Regulations in pharmaceutical microbiology.
Practical classes

Principles of microbiological, immunological, and molecular biological identification and diagnostics of infectious
agents. Antibiotic susceptibility testing - antibiogram. Diagnosis and prevention of bacterial, viral, fungal, and parasitic
diseases. Microbiological purity of non-sterile products. Microbiological quality of pharmaceutical products.
Sterilization methods. Sterilization control. Sterility testing. Disinfectants. Preservatives.

Literature
o Hugo WB, Russell AD. Pharmaceutical Microbiology. 8th ed. Hoboken: Blackwell Science; 2011.
o Levinson W. Review of Medical Microbiology and Immunology. 16th ed. New York: McGraw Hill; 2020.

Number of active teaching classes: 60 | Lectures: 30 | Practice: 30

Teaching methods
Teaching is conducted through lectures, practical work, and small group sessions.

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam 20

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmaceutical technology 1

Course status: Mandatory

ECTS: 6

Prerequisites: Enrolled in V semester

Course unit objective

Enable students to acquire knowledge and skills in the formulation of liquid, semi-solid and solid medicinal
preparations for internal and external use, through the selection of compatible active and auxiliary medicinal
substances, the appropriate medicinal form and the application of an adequate pharmaceutical-technological procedure.
To train students for the professional analysis of magisterial and official prescriptions in order to produce preparations
with adequate dosage, packaging, signing and storage conditions.

Learning outcomes of course unit

Knowledge of the properties and role of individual components of a pharmaceutical preparation, pharmaceutical-
technological procedures of manufacturing, dosing, packaging, signing and quality control of dosed pharmaceutical
forms. Students will acquire the necessary knowledge and skills for independent production of the following
pharmaceutical forms: powders, solutions, suspensions and emulsions for oral and dermatological use, extractive
preparations, ointments, creams, gels and suppositories.

Course unit contents

Theoretical classes

Introduction to pharmaceutical technology, pharmaceutical-technological operations. Application of reference literature
in the production of medicinal preparations. Powders. Liquid medicinal forms for internal and external application of
the solution type. Pharmaceutical-technological aspects of extractive preparations. Syrups. Packaging of pharmaceutical
preparations. Liquid preparations for oral and external use such as suspensions and emulsions. Isotonization, isotonic
solutions and means for isotonization. Ophthalmological preparations. Sterilization and sterilization methods. Semi-
solid preparations for application to the skin. Basics of rheology. Dosage forms intended for application in body
openings. Solid dosage forms.

Practical classes

Use of professional literature. Analysis of the way of prescribing officinal and magisterial drugs. Pharmaceutical
calculations. Dosage check, dosage correction, production, packaging, signing and testing of powders for internal and
external use, solutions, syrups, suspensions, emulsions, ointments, creams and gels, suppositories and vagitories, tablet
and capsule manufacturing technology, packaging, signing and testing, Packaging of pharmaceutical preparations.
selection of appropriate packaging according to the pharmaceutical form. Analysis of materials used to make packaging
for pharmaceutical preparations. Isotonization, checking the tonicity of solutions for parenteral administration and
ophthalmic preparations, choosing the appropriate isotonization agent, calculating the required amount of isotonization
agent. Sterilization methods and analysis of rheological properties of pharmaceutical preparations.

Literature

o Loyd A. Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems. 11th ed. Philadelphia: LWW Lippincott
Williams and Wilkins; 2018.

o Elder DL. A Practical Guide to Contemporary Pharmacy Practice and Compounding. 4th ed. Philadelphia: LWW
Lippincott Williams and Wilkins; 2017.

o Ansel HC, Stockton SJP. Pharmaceutical Calculations. 15th ed. Philadelphia: Wolters Kluwer; 2017.

Number of active teaching classes:75 | Lectures:45 | Practice:30

Teaching methods
Lectures, practical work and work in small group.

Examination methods (maximum 100 points)

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

practical classes practical exam 20
colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmacology 2

Course status: Mandatory

ECTS: 5

Prerequisites: Enrolled in V semester

Course unit objective:

Understanding and acquiring knowledge about the pharmacological properties and modalities of administration of drugs
affecting the gastrointestinal tract and endocrine system, drugs used in electrolyte and acid-base disorders, antimicrobial
drugs, cytostatics and immunosuppressants.

Learning outcomes of course unit:

Upon completion of this course, the student is expected to gain knowledge about indications, interactions,
contraindications of drugs that act on the gastrointestinal tract and endocrine system, as well as drugs used in electrolyte
and acid-base disorders, antimicrobial drugs, cytostatics and immunosuppressants. The student will be able to have a
rational approach to medications; to analyze the good sides, but also the risks of pharmacotherapy, for the dosing of
drugs.

Course unit contents

Theoretical classes

Antiulcer drugs, pharmacotherapy of gastroesophageal reflux disease, antiemetics and emetics, antiemetic protocols
depending on the cause of vomiting, laxatives and antidiarrheals, pharmacotherapy of inflammatory bowel diseases,
drugs in the treatment of electrolyte and acid-base disorders, drugs in the therapy of disorders of hemostasis, drugs in
the treatment of anemia and hematopoietic growth factors, hypothalamic and pituitary hormones, thyroid hormones and
antithyroid drugs, insulin and other antidiabetics, hyperglycemic agents, adrenal cortex hormones and their inhibitors,
nalcium, parathyroid hormone and vitamin D, other medicines for bone metabolism disorders, chemotherapy of
malignant diseases, adverse effects of cytostatics and their treatment, immunosuppressive drugs, immunostimulants and
monoclonal antibodies, basic principles of antibiotic therapy and antibacterial drugs, anthelmintic drugs, antifungals,
antivirals and drugs against ectoparasites.

Practical classes

Helicobacter pylori - detection methods and antibiotic therapy, hydrochloric acid and enzymes of the digestive tract,
solutions for enteral nutrition, solutions for parenteral nutrition, patient with constipation (clinical problem), patient
with diarrhea (clinical problem), prokinetics, spasmolytics and other drugs, reproductive health pharmacology (sex
hormones), pharmacology of vitamins, insulin preparations on the pharmaceutical market, hyperglycemic coma
(clinical problem), corticosteroid preparations for systemic and local application, Addison's disease (clinical problem),
bisphosphonate preparations - comparative pharmacology, osteoporosis (clinical problem), preparation of cytotoxic
drugs and protective measures, leukemia (clinical problem), antibiotics for local application, antiseptics and
disinfectants - production and preparation, patient with pyelonephritis and secondary pneumonia (clinical problem),
sepsis (clinical problem), osteomyelitis (clinical problem), acquired immunodeficiency syndrome (clinical problem),
candidiasis (clinical problem).

Literature

o Ritter JM; Flower RJ, Henderson G, Loke YK, MacEwan D, eds. Rang and Dale's pharmacology. Edinburgh:
Elsevier, 2020.

o Katzung BG, ed. Basic and clinical pharmacology. 14" ed. New York: McGraw-Hil; 2018.

o Brunton LL, Knollmann BC, Hilal-Dandan R. Goodman & Gilman's: the pharmacological basis of therapeutics.
13th ed. New York: McGraw Hill Medical; 2018.

Number of active teaching classes: 75 | Lecture: 45 | Practice: 30

Teaching methods:
Lectures, problem-oriented teaching, practice

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Toxicology

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in VI semester

Course unit objective

Introducing students to the types of toxins, their effects on the human body and experimental animals, the metabolism
of toxins, and the movement of toxins through the ecosystem, as well as to develop a rational approach to intoxication
problems in practice, based on the scientific evidence.

Learning outcomes of course unit

Upon completion of the course in Toxicology, the student is expected to acquire knowledge of: the type, origin and
mechanism of action of toxic substances; the most important toxidromes; the needs and perspectives of intoxicated
patients; the principles of evidence-based toxicology; the methods for detecting toxins in the human body;
toxicokinetics; the basic principles of toxins movement through ecosystems. At the end of the Toxicology course, the
student is expected to master the skills of: recognizing toxidromes; communication with the intoxicated person and his
companions; interpreting results of the toxicological analyzes; using toxicological databases available on the Internet;
controlling prescribed therapy for a intoxicated patient; rationally solving practical cases of intoxication; making a|
summary report on a case of intoxication, and a critical evaluation of the therapy taken; properly informing the public
about the dangers of toxic substances from the environment.

Course unit contents

Theoretical classes

Basic principles of toxicology, diagnostic methods in toxicology. Basic principles of the management of intoxicated
patient.Effects of toxins in pregnancy and lactation, ecotoxicology. Intoxication with drugs acting on central nercous
system, cardiovascular system, and blood clotting. Intoxication with opioids, antiseptics and disinfectants, household
poisoning. Intoxication with carbon-containing compounds and heavy metals. Intoxication with blood agents and
caustics. Venomous animals and plants.

Practical classes

Problem-based practical application of toxicological knowledge in recognizing, diagnosing and treating intoxications.

Literature

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

o Brunton LL, editor. Goodman & Gilman's The pharmacological basis of therapeutics. 11th ed. New York:
McGraw-Hill; 2006.

Practice: 15

Number of active teaching classes: 60 |Lectures: 30 Other active classes: 15

Teaching methods:
Lectures and practical classes.

Examination methods (maximum 100 points)

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

practical classes practical exam

colloquiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Phytotherapy

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in VI semester

Course unit objective

Acquiring knowledge about available herbal preparations, their dosage forms, active substances, mechanisms of action
and use in the prevention and therapy of various diseases. Acquaintance with valid regulations for herbal preparations
and procedures for their registration. Acquiring knowledge about mutual interactions of herbal preparations, as well as
their interactions with drugs, contraindications and side effects.

Learning outcomes of course unit:

The student will be able to advise the patient in practice about the selection of an adequate herbal preparation, its proper
use, as well as how to prevent the occurrence of interactions in the case of simultaneous application of several herbal
preparations or their concomitant use with drugs.

Courseunit contents:

Theoretical classes

Introduction to phytotherapy: definition of the concept of phytotherapy and application of herbal preparations. Defining
the concept of self-medication and the role and importance of herbal preparations and herbal medicines. Defining the
terms of drugs that contain herbal drugs or herbal drug preparations as active components and familiarization with the
corresponding legal regulations. Types of herbal medicines. Ensuring the quality of herbal medicines. Basic information
about other herbal products of importance for medicine and pharmacy. Biological, pharmacological and clinical tests of
phytopreparations. Phytotherapy in diseases: nervous system, cardiovascular system, genitourinary system, respiratory
system, reproductive system, skin, gastrointestinal system. Application of phytopreparations in strengthening immunity
and treatment of metabolic disorders. Phytopreparations with anti-inflammatory potential. Interactions and
contraindications of phytotherapy. Specificities of dosage of phytopreparations. Benefits of phytotherapy. Precautions
when applying phytopreparations.

Practical classes

Familiarity with herbal preparations available on the market. Analysis and comparison of the chemical composition of
herbal preparations available on our market. Examples from practice, recognition of interactions. Finding relevant
evidence on the effectiveness and safety of phytopreparations.

Literature

o Ramawat KG. Herbal Drugs: Ethnomedicine to Modern Medicine. Berlin: Springer; 2009.

o Capusso F, Gaginella TS, Grandolini G, 1zzo AA. Phytotherapy. A quick reference to herbal medicine. Berlin-
Heidelberg: Springer; 2003.

Practice: 15

Number of teaching hours: 60 Lecture: 30 Other active classes: 15

Teaching methods
Lectures, practical work, work in small group, problem-based learning, seminars

Examination methods (maximum 100)

Exam prerequisites No. of points Final exam No. of points
Student’s activity during lectures 5 written exam

practical classes practical exam

colloquiums 25 oral exam 50

seminars 20




Study program: Integrated academic studies of pharmacy

Course unit: Dispensing drugs in practice

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in VI semestar

Course unit objective:

Acquiring knowledge and skills of drug dispensing and the highest professional standards in drug dispensing practice.
Students should be able to consult patients for the practical application of drugs that are most often used in practice
and master the systems of dispensing drugs in health care institutions.

Learning outcomes of course unit:

After completing the course Dispensing drugs in practice, the student will acquire knowledge about: prescription
control, phases of drug dispensing, labeling prescription medications, pharmacist responsibilities for dispensing
controlled substances, medical dosage calculations and formulas, principal routes and sites of drug administration,
drug distribution systems in hospitals, unit dose drug distribution, automatic dispensing systems, dispensing errors,
and safe medication storage systems. Additionally, students will gain insights into improving dispensing and
counseling practices for therapies of the most common diseases and infectious diseases. Students will also be
adequately trained in pharmacist-patient communication, promoting health in public pharmacies, rational drug usage,
assessing patient understanding of prescriptions and OTC therapies, and evaluating patient comprehension of self-
monitoring therapy.

Course unit contents:

Theoretical classes

Phases in drug dispensing. Recipe control. Checking the availability of the medicine in the pharmacy, dosage
regimen, interactions, contraindications and indications of the drug being dispensed. Verbal and nonverbal
communication skills with patient - principles. establishing contact, active listening, reaching an agreement with the
patient on how to use the drug. Drug distribution systems in hospital. Traditional system dispensing of medicines.
Unit dose drug distribution. Automatic dispensing systems. Dispensing errors and safe medication storage systems.
Improving dispensing and counseling practices for Diabetes therapy. Improving dispensing and counseling practices
for corticosteroid therapy. Improving dispensing and counseling practices for asthma treatment. Improving dispensing
and counseling practices for angina pectoris treatment. Improving dispensing and counseling practices for
anticoagulant therapy. Improving dispensing and counseling practices for treatments of bacterial infections.
Improving dispensing and counseling practices for schizophrenia and depression therapies.

Practical classes

Verification of identification data on prescription. detection of irregularities in the prescription. training
communicating with patients. Practical dispensing of drugs to patients. ménage medical dosage calculations and
formula. Practical strategies for safe and effective delivery of aerosolized medications. Practical application of
subcutaneous injections. Discovering potential drug interactions. Practically solving given clinical problem.

Literature:

o Katzung B. Basic and Clinical Pharmacology. Pharmacotherapy: a pathophysiologic approach. New York:
McGraw-Hill, Inc; 2004.

o Malone P, Malone M, Park S. Drug Information: A Guide for Pharmacists. 6th ed. New York: McGraw Hill;
2017.

o Chisholm-Burns M, Schwinghammer T, Wells B, Malone P, Dipiro J, Kolesar J. Pharmacotherapy Principles and
Practice. 4th ed. New York: McGraw Hill; 2016.

Practice: 15

Number of active teaching classes: 45 Lectures: 30 Other active classes: 15

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

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

practical classes practical exam

colloquiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmaceutical technology 2

Course status: Mandatory

ECTS: 5

Prerequisites: Enrolled in V semester

Course unit objective:

Acquaintance of the student with pharmaceutical-technological, physical-chemical and biological factors that influence
the release and absorption, as well as ways of administering drugs. Understanding of modern aspects of drug delivery,
with special emphasis on new materials used in the design of drug delivery systems. Familiarity with controlled drug
administration systems developed for oral and parenteral route of administration. Training students for the formulation
of special forms of nutritional preparations in the therapy of various pathological conditions

Learning outcomes of course unit:

The knowledge acquired during the teaching process in the subject Pharmaceutical Technology 2 will enable students
to: understand and master the basic biopharmaceutical aspects of preparing preparations; recognize and use new
polymers in the formulation of preparations with controlled release of the medicinal substance; the student will be able
to make different pharmaceutical preparations, as well as to solve a practical problem from the pharmaceutical activity
of formulation and synthesis of preparations

Course unit contents:

Theoretical classes

Introduction to biopharmaceutics. Sterile preparations Parenteral preparations, formulation and excipients included in
parenteral preparations. Radiopharmaceuticals. Cytostatic agents. Preparations for enteral and parenteral nutrition.
Application of polymers in controlled release systems. Hydrogels. Microparticles and nanoparticles of medicinal
substances - synthesis, properties and application. Microemulsions as carriers of medicinal substances, self-dispersing
carriers for oral administration of medicinal substances. Nanostructured materials, liposomes, micelles, polymer
nanoparticles. Synthesis of nanoparticles, in exact, solid phase as well as in aerosol. Therapeutic systems with
modified release of medicinal substance. Chronotherapy systems, gastro-retentive therapy systems. Pharmaceutical
forms for intravaginal and inhalation use. Rheological characteristics of preparations with modified release.

Practical classes

Acquaintance with reference literature, Analysis of examples of pharmaceutical-technological and physico-chemical
factors on the release of medicinal substances from the medicinal form. Analysis of parenteral preparations present on
the market, injections, infusions. Analysis of cytostatic preparations. Analysis of radiopharmaceuticals. Analysis of
intravaginal systems present on the market. Analysis of inhalation systems present on the market. Analysis of
preparations present on the market formulated on the basis of polymers. Analysis of preparations present on the market
formulated on the basis of hydrogels. Analysis of preparations present on the market formulated on the basis of
microparticles. Analysis of preparations present on the market formulated on the basis of nanoparticles. Analysis of
preparations present on the market formulated on the basis of nanoparticles. Analysis of preparations present on the
market formulated on the basis of microemulsions. Analysis of preparations present on the market formulated for
modified release. Analysis of chronotherapy preparations.

Literature:

o Avdeef A. Absorption and Drug Development: Solubility, Permeability, and Charge State. Hoboken: John Wiley
& Sons Inc.; 2003.

o Troy DB. Remington: The Science and Practice of Pharmacy. 21st ed. Baltimore: Lippincott Williams & Wilkins;
2006.

o Swabrick J, Boylan J. Encyclopedia of Pharmaceutical Technology. 2nd ed. VVol. 1-3. New York: Marcel Dekker;
2002.

Number of active teaching classis: 75 | Lectures: 45 | Practice: 30

Teaching methods:
Lectures, Discussion, Work in small groups, Cooperative learning

Examination methods (maximum 100 points)

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

practical classes 15 practical exam

colloquiums 35 oral exam 50

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Nutrition

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in VI semester

Course unit objective

Understanding the importance of nutrition in health and the processes that affect human health; familiarization with the
principles of proper nutrition and diseases caused by improper nutrition; familiarization with the basic problems of
dietetics and clinical nutrition; getting to know the impact of physical activity on people's health and disease prevention,
getting to know the basic principles of diet prophylaxis and diet therapy.

Learning outcomes of course unit

The student is expected to acquire knowledge regarding the basic principles of proper nutrition, its importance for
human health, the basis of clinical nutrition, the basis of diet prophylaxis, hospital diets, diseases resulting from
insufficient nutrition or its individual factors, diseases resulting from excessive nutrition, mentally conditioned eating
disorders, the impact of physical activity on human health and disease prevention, the basic principles of diet therapy
for acute diseases and chronic non-communicable diseases. The student will be able to solve practical problems in the
field of nutrition.

Course unit contents

Theoretical classes

Theoretical teaching includes the history of nutrition, introduction to proper nutrition, basic principles of proper
nutrition, energy needs and nutritional importance of nutrients, energy expenditure of individuals and energy
metabolism, macronutrients-carbohydrates, fats, proteins, micronutrients-vitamins and minerals, food pyramids, groups
food, food additives, food health safety, food contamination, food poisoning, water in food, nutritional supplementation,
recommendations for proper nutrition, nutrition planning for certain categories of the population, nutritional allergies,
nutritional disorders, obesity, eating behavior disorders, alimentary diseases, nutrition and chronic non-communicable
diseases, physical activity and its impact on health and disease prevention.

Practical classes

Acquaintance with legal norms, programs and guides, calculating energy needs for different categories of people,
sampling meals/food to determine the energy values of meals from the collective nutrition of children and young
people, microbiological and chemical safety of food - application of norms and regulations, solving practical problems,
working with databases on the Internet, nutrition planning, functional and anthropometric tests, planning and compiling
daily meals, nutrition examination-nutrition surveys, assessment of nutrition and nutritional status, familiarization with
dietary products and new food and food contamination, familiarization with diet prophylaxis and diet therapy and
implementation of recommendations for the nutrition of healthy and sick people.

Literature

o Oxford Textbook of Public Health. 6th ed. Oxford: Oxford University Press; 2016.

o Detels R, Abdool Karim Q, Baum F, Li L, Leyland AH, editors. Oxford Textbook of Global Public Health. 7th ed.
Oxford: Oxford University Press; 2021.

Number of active teaching hours: 60 | Lectures: 30 | Practice: 30

Teaching methods
Lectures, seminars, practice, work in small groups

Examination methods (maximum 100 points)

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

practical classes 30 practical exam

colloguiums 30 oral exam 40

Seminars




Study program: Integrated academic studies of pharmacy

Course unit: Drug discovery, design and development

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VI semester

Course unit objective:

Understanding the influence of different functional groups in the structure of drug molecules on activity, selectivity,
specificity, toxicity and other pharmacokinetic properties. Getting to know the general chemical properties of selected
groups of drug molecules that are important for their rational design and development.

Learning outcomes of course unit:

After completing the course and taking the exam in this subject, the student is expected to understand various principles
of drug discovery, design and development, as well as methods for optimizing the structure of drug molecules. The
student is expected to understand the importance of molecular recognition of the active site on the protein effector, as
well as the importance of active substances isolated from natural resources in the design of new or improvement of
existing drug molecules.

Courseunit contents:

Theoretical classes

Theoretical aspects of drug discovery, design and development. Influence of physico-chemical properties of drug
molecules on pharmacological activity. Development of new drug molecules from natural resources. Different models
and approaches in the design of drug molecules. Proteomics and drug discovery. Contemporary drug design, lead
structure discovery and optimization. Combinatorial chemistry in the process of drug discovery. Drug metabolites and
drug design. Discovery, design and development of hydroxymethylglutaryl coenzyme A reductase inhibitors, calcium
channel antagonists, diuretics, angiotensin converting enzyme inhibitors, angiotensin receptor inhibitors, adrenergic
receptor agonists and antagonists.

Practical classes

Practical aspects of the influence of physico-chemical and pharmacological properties of drug molecules and the
localization of aromatic interactions at the level of structures of protein complexes and drug molecules. Prediction and
calculation of degree of ionization, partition coefficient, solubility in water and localization of active sites for substrate
binding and obtaining information needed for rational design and development of selected drug molecules.

Literature

o Patrick GL. Introduction to Medicinal Chemistry. 4th Edition. Oxford: University Press; 2009.

o Beale JM, Block JH (Eds). Wilson and Gisvold's Textbook of Organic Medicinal and Pharmaceutical Chemistry,
12th Edition. Philadelphia: Lippincott Williams & Wilkins; 2011.

o Williams DA (Ed). Foye's Principles of Medicinal Chemistry, 7th Edition. Philadelphia: Lippincott Williams &
Wilkins; 2012.

Number of teaching classes: 45 | Lecture: 30 | Practice: 15

Teaching methods
Teaching is conducted through lectures, practical work and work in small groups.

Examination methods (maximum 100)

Exam prerequisites No. of points Final exam No. of points
student’s activity during lectures 10 written exam

practical classes practical exam

colloguiums 30 oral exam 60

Seminars




Study program: Integrated academic studies of pharmacy

Course unit: Bioinformatics in pharmaceutical sciences

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VI semester

Course unit objective

Introducing students to the basic methods of bioinformatics used in computer-aided drug design, as well as enabling
students to independently conduct research in the field of pharmacy through all necessary phases: selection of research
objectives, selection of appropriate methodology, development of research plans, implementation of research and
communication of results in the form of scientific or professional manuscript.

Learning outcomes of course unit

Upon completion of the course, the student will be able to: use computer programs for pharmacophore design; examine
and optimize ADMET properties of new pharmacologically active compounds; design and conduct molecular docking
studies and molecular dynamics simulation studies; use computer programs to calculate various molecular descriptors;
search valid literature; select focused and relevant research topics; conduct research in the field of pharmacy;
independently write scientific papers for journals.

Course unit contents

Theoretical classes

Introduction to bioinformatics. Principles of Computer-Aided Drug Design. Ligand-based drug design. Computational
methods for investigating and optimizing ADME-Tox properties of new pharmacologically active compounds.
Structure-based drug design. Molecular docking studies. Molecular dynamics simulation studies. Quantitative
Structure-Activity Relationships in drug design. Theoretical classes on all aspects of conducting research and preparing
and writing a scientific article.

Practical classes

Overview of basic computer-aided drug design methods. Pharmacophore design of bioactive molecules. In silico
prediction and optimization of ADME-Tox properties of bioactive molecules. Selection of target molecules and
identification of binding sites on target macromolecules. Performing molecular docking studies in various software
programs. Performing molecular dynamics simulation studies. Calculation of molecular descriptors of bioactive
molecules. Independent application of the acquired knowledge during lectures and discussions, with the aim of
conducting independent research and writing a scientific article.

Literature

o Santos-Filho SA. In Silico Approaches in Drug Design. Basel: MDPI; 2022.

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

o Ray S, Fitzpatrick S, Golubic R, Fisher S, Gibbings S. Oxford Handbook of Clinical and Healthcare Research.
Oxford: Oxford University Press.; 2016.

o Hulley SB. Designing Clinical Research. Philadelphia: Lippincot Williams & Wilkins; 2007.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, exercises, work in small groups.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures 15 written exam 70

practical classes 15 practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Phytochemistry

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VI semester

Course unit objective

Acquisition of knowledge on bioactive compounds of plant origin and development of skills in performing methods of
extraction, separation, identification, and characterization of primary and secondary plant metabolites. Students will
also master qualitative and quantitative analysis of plant constituents using chromatographic and spectroscopic
methods, particularly covered in the subject of Pharmacognosy.

Learning outcomes of course unit

Upon successful completion of this course, students are expected to understand the biosynthesis pathways and
physicochemical properties of plant metabolites, as well as recognize and select appropriate methods used for isolation
and identification of phytochemicals. Students will be capable of independently performing various extraction methods
of selected metabolites from plant material and be familiar with chromatographic and spectroscopic analysis methods
used in phytochemistry. They will be able to independently design experiments aimed at determining the qualitative and
quantitative composition of selected plant compounds. Additionally, students will develop the ability to analyze and
interpret results of chromatographic and spectroscopic analysis of plant-derived samples. They will be equipped to
practically apply acquired knowledge, skills, and attitudes to real-life cases.

Course unit contents

Theoretical classes

Introduction to phytochemistry. Biosynthesis, classification, and physicochemical properties of phytochemicals.
Phytochemical screening. Experimental design in phytochemistry. Extraction methods for the preparation of bioactive
plant extracts. Types, principles, and applications of chromatographic techniques in phytochemistry (TLC, PTLC, CC,
FCHPLC, HPTLC, GC). Spectroscopic methods for qualitative determination of phytochemical structures (UV/VIS, IR,
MS, NMR, X-ray, polarimetry). Combined chromatographic-spectroscopic methods for separation and identification of
phytochemicals (LC-UV, LC-DAD, LC-MS, GC/MS, LC-NMR, LC-MS-NMR). Methods for quantitative
determination of phytochemicals.

Practical classes

Designing and conducting experiments for extraction and analysis of phytochemicals; Extraction of selected primary
and secondary metabolites from plant samples; Comparing the efficiency of different extraction methods; Application
of thin-layer chromatography (TLC) and column chromatography (CC) for the analysis of plant extracts; Use of HPLC
and gas chromatography (GC) for qualitative and quantitative analysis of phytochemicals; Application of combined LC
and GC chromatographic techniques for analysis of complex plant extracts; Utilization of UV/VIS, IR, NMR, and
polarimetry for determining basic structures of phytochemicals. Quantitative determination of groups and individual
phytochemicals in plant extracts; Interpretation of results and application of statistical methods in data analysis obtained
from chromatographic-spectroscopic methods.

Literature

o Egbuna C, Ifemeje JC, Udedi SC, Kumar S, editors. Phytochemistry: Volume 1: Fundamentals, Modern
Techniques, and Applications. Boca Raton: CRC Press; 2018.

o Heinrich M, Barnes J, Prieto-Garcia J, Gibbons S, Williamson E. Fundamentals of Pharmacognosy and
Phytotherapy. 3rd ed. Edinburgh: Elsevier Science; 2018.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, Practical work, Work in small groups.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam 40

practical classes (exercises) 30 oral exam

colloguiums 30 practical exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Radiopharmacy

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VI semester

Course unit objective

Acquiring knowledge about the biophysical bases of application of open sources of ionizing radiation in medicine.
Basic principles of operation of detector devices in nuclear medicine. Getting to know the basic principles of
preparation and application of radiopharmaceuticals. Acquisition of skills for preparation, quality control and
application of radiopharmaceuticals.

Learning outcomes of course unit

The student will be able to apply the acquired knowledge and skills during the selection of radiopharmaceuticals,
preparation and quality control of radiopharmaceuticals. The student will be able to plan and organize work within the
laboratory for the preparation of radiopharmaceuticals, give advice regarding the selection of radiopharmaceuticals,
taking into account the radiological and toxicological aspects of the application of radiopharmaceuticals.

Course unit contents

Theoretical classes

Basic principles of nuclear physics and nuclear chemistry. Production of radionuclides for use in nuclear medicine.
Instruments for detection and measurement of radioactivity. Basic principles of work in nuclear medicine institutions.
Radiopharmaceuticals and radiolabeling methods. Radioligand binding. Quality control of radiopharmaceutical
preparations. Basic principles of protection against ionizing radiation. Application of radiopharmaceuticals in the
diagnosis of diseases of different organ systems. PET radiopharmaceuticals. Adverse reactions in the diagnostic use of
radiopharmaceuticals. Application of radiopharmaceuticals in the treatment of benign and malignant diseases.
Theranostics. Adverse reactions in the therapeutic use of radiopharmaceuticals. Application of radiopharmaceuticals in
research.

Practical classes

Basic principles of nuclear physics and nuclear chemistry. Radioactivity units. Examples of radioactive decay
calculations. Documentation, marking, packaging and transport of radioactive material. Quality control of
radiopharmaceuticals for in vivo application. Dosimetry. Calculations of individual doses of radiopharmaceuticals for
diagnostic use. Functional and morphofunctional diagnostics. Application of radiopharmaceuticals in the diagnosis of
diseases of certain organs and systems. Examples of therapeutic application of radiopharmaceuticals. Analysis of
radioligand binding results. Calculation of specific radioactivity and radioligand concentration. Ligands for imidazoline
receptors. Receptor autoradiography. Methods of labeling with radioactive iodine.

Literature

o Saha GB. Fundamentals of Nuclear Pharmacy. 7th ed. New York: Springer; 2018.

o Chandra R, Rahmim A. Nuclear Medicine Physics: The Basics. 8th ed. Philadelphia: Wolters Kluwer; 2018

o Kowalsky RJ, Falen SW, editors. Radiopharmaceuticals in Nuclear Pharmacy and Nuclear Medicine. 3rd ed.
Washington, DC: American Pharmacists Association; 2018.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, work in a small group.

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Advanced pharmaceutical formulations

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VI semester

Course unit objective

The aim of the course is to introduce students with advanced technologies for the development of modern systems for
the delivery of active substances, as well as approaches in the selection of excipients that can improve the
pharmacological activity, efficiency and safety of active substances. Students will gain knowledge about advanced
materials used as pharmaceutical excipients in the development of drug delivery systems, how to select different
materials with promising potential in drug delivery, and pharmaceutical-technological formulation approaches that can
be used in the design of pharmaceutical products.

Learning outcomes of course unit

Students will acquire the necessary knowledge about the selection of modern materials and the application of
sophisticated industrial techniques in order to obtain effective systems for the delivery of active substances with the
desired speed and site of drug release. Students will acquire knowledge about advanced materials used in the
development of modern formulations and will be trained to propose a method of making formulations, necessary
modifications as well as combining existing materials in order to obtain formulations with optimal characteristics.

Course unit contents

Theoretical classes

Pharmaceutical-technological approaches in the formulation and development of modern pharmaceutical forms.
Nanotechnology and nanomaterials. Liposomes as delivery systems of active substances. Ethosomes as delivery
systems of active substances. Transferosomes as delivery systems of active substances. Niosomes as delivery systems
of active substances. Microneedle technology in optimizing the delivery of active substances. Gastroretentive drug
delivery systems. New natural materials in the formulation of modern delivery systems of active substances. Hydrogels
in controlled delivery of active substances. Osmatically controlled delivery systems of active substances.
Nanosuspensions and nanoemulsions as active substance delivery systems. 3D printing of pharmaceutical forms.
Methods for characterizing and evaluating the stability of modern pharmaceutical forms. A green approach in the
production of pharmaceutical forms.

Practical classes

Understanding the production process and selection of components in the production of liposomes. Introduction to the
production process and the selection of components in the production of transferosomes. Introduction to the production
process and selection of components in making niosomes. Microneedle technology in optimizing the delivery of active
substances. Analysis of the technological operations and selection of components in the production of gastroretentive
drug delivery systems. Analysis of new natural materials in the formulation of modern delivery systems of active
substances. Production of hydrogels. Analysis of the production process and the selection of components in the
production of osmotically controlled delivery systems of active substances. Approaches in the production and
composition analysis of nanosuspensions and nanoemulsions. Analysis of procedures in 3D printing of pharmaceutical
forms. Characterization and stability assessment of liposomes and hydrogels.

Literature

o Wolverton S, Wu J. Comprehensive Dermatologic Drug Therapy. 4th ed. Philadelphia: Elsevier; 2020.

o Elder DL. A Practical Guide to Contemporary Pharmacy Practice and Compounding. 4th ed. Philadelphia: LWW
Lippincott Williams and Wilkins; 2017.

o _Florence T, Attwood D. Physicochemical Principles of Pharmacy. 4th ed. London: Pharmaceutical Press; 2006.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, exercises, work in small groups.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures 20 written exam

practical classes 10 practical exam

colloguiums 40 oral exam 30

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Toxicological chemistry

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VI semester

Course unit objective

Students become familiar with the organization and role of the toxicological-chemical laboratory, methods of isolating
poisons from toxicological material, as well as with the most common poisonous gases and volatile substances, mineral
poisons, pesticides, natural poisons, addictive substances and drugs that are the most common causes of poisoning. The
course is designed to familiarize students with the basics of toxicology and to provide insight into possible training and
work in toxicological laboratories, pharmaceutical and chemical industries.

Learning outcomes of course unit

Students are able to recognize potential toxic substances, classify them and evaluate their harmful effects. They
mastered practical knowledge of methods of sampling, isolation and toxicological analysis of poisons. They are familiar
with the basic principles of poisoning therapy and the use of antidotes, as well as with preventive protection measures
and the legal regulation of poisons. They develop a critical approach when analyzing and interpreting the results of
scientific research in the field of toxicology.

Course unit contents

Theoretical classes

Organization and role of the toxicological-chemical laboratory. Methods of isolating poison from toxicological
material. Multidisciplinarity of toxicology. Toxicity criteria and factors. Toxicokinetics. Dose-response relationship.
Mechanism of toxic effect. Toxic effect of poison on organs. Mutagenicity, teratogenicity, carcinogenicity. Poisonous
gases. Easily volatile poisons. Mineral poisons. Pesticides. Natural poisons. Persistent organic solvents. Addictive
substances. Acute drug poisoning. Basic principles of poisoning therapy and antidotes. Principles of risk assessment for
human health and the environment. Regulation of poisons. Pharmaceutical waste.

Practical classes

Samples and material sampling for toxicological-chemical analysis (water, air, soil, biological material). Dose-response
curve. Toxicokinetic models. Poisonous gases and volatile substances (sampling and analysis). Toxic metals (sampling
and analysis). Plant poisons (sampling and analysis). Pesticides (sampling and analysis). Drug poisoning (sampling and
analysis). Analysis of epidemiological studies. Presentation of a case of poisoning. Pharmaceutical waste (disposal of
expired drugs).

Literature

o Manahan SE. Toxicological Chemistry and Biochemistry. 3rd ed. Boca Raton: CRC Press; 2002.

o Bev-Lorraine TR, Dreishach RH, editors. Dreisbach's Handbook of Poisoning: Prevention, Diagnosis and
Treatment. 13th ed. Boca Raton: CRC Press; 2001.

o Klaassen CD, Amdur MO, editors. Casarett and Doull's toxicology: the basic science of poisons. New York:
McGraw-Hill; 2013.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, practical work in groups

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
Student’s activity during lectures written exam 60

practical classes 10 practical exam

colloguiums oral exam

Seminars 30




Study program: Integrated academic studies of pharmacy

Course unit: Pharmacotherapy

Course status: Mandatory

ECTS: 6

Prerequisites: Enrolled in VII semester

Course unit objective

Acquisition of knowledge necessary for knowledge and understanding of pharmacotherapy and non-pharmacological
measures in the treatment and prevention of various diseases; Recognizing the basic signs and symptoms of certain
diseases and the reasons for referring the patient to a doctor; Knowledge of the effectiveness and safety of drugs for
various diseases; Training for the critical evaluation of medicines and providing advice to the patient in the pharmacy
regarding the correct application and side effects of the medicines.

Learning outcomes of course unit

After passing the course, the student is expected to differentiate and understand the pathophysiology, clinical picture,
clinical course, prognosis and pharmacological and non-pharmacological treatment of different diseases, to compare the
relationship between therapeutic effectiveness/potential for causing side effects of individual drugs intended for the
same ailment/disease, and to present evidence-based information or advice on the use of medicines to patients and
healthcare workers.

Course unit contents

Theoretical classes

Pharmacotherapy of diseases of the cardiovascular, respiratory and gastrointestinal systems. pharmacotherapy of
endocrine diseases, pharmacotherapy of neurological diseases, pharmacotherapy of psychiatric diseases,
pharmacotherapy in oncology, pharmacotherapy of autoimmune diseases, pharmacotherapy of infections,
pharmacotherapy of pain.

Practical classes

Practical examples from clinical practice and presentation of a clinical problem for which the student should prepare a
pharmacotherapeutic plan for the application of pharmacological and non-pharmacological measures in the field of
cardiovascular, respiratory, endocrine, neurological, psychiatric, infectious, autoimmune, malignant disorders.

Literature

o DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey LM. Pharmacotherapy: A Pathophysiologic
Approach. 10th ed. New York: The McGraw-Hill Companies Inc.; 2017.

o Alldredge BK, Corelli RL, Ernst ME, Guglielmo BJ, Jacobson PA, Kradjan WA, Williams BR. Koda-Kimble and
Young's Applied Therapeutics: The Clinical Use of Drugs. 10th ed. Philadelphia: Wolters Kluwer, Lippincott
Williams & Wilkins; 2013.

o Chisholm-Burns M, Schwinghammer T, Wells B, Malone P. Pharmacotherapy Principles and Practice. 4th ed. New
York: McGraw Hill; 2016.

Number of active teaching classes: 60 | Lectures: 30 | Practice: 30

Teaching methods
Lectures and practical classes and work in small groups

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmaceutical biotechnology

Course status: Mandatory

ECTS: 6

Prerequisite: Enrolled in VII semester

Course unit objective
Acquaintance of students with basic principles in pharmaceutical biotechnology and understanding of production
technology of protein drugs and drugs based on nucleic acids.

Learning outcomes of course unit

Upon completion of this course, the student is expected to understand the process of manufacturing and formulation of
biotechnological drugs. The student is expected to master the techniques of manipulation of genes and cell cultures. The
student will be able to detect, quantify and identify the protein products.

Course unit contents

Theoretical classes

Introduction to pharmaceuticals biotechnology. Regulatory aspects biological drugs. General principles of recombinant
DNA technology. Vectors in recombinant DNA technology. Expressions systems for production of protein drugs.
Upstream and downstream processes in production of biopharmaceuticals. Formulation of protein products. The use of
excipients in the formulation of protein products. Lyophilization of protein products. Procedural premises.
Documentation and principles of good manufacturing practice in pharmaceuticals biotechnology. Protein proprieties.
Post-translational modifications of proteins. Analysis of protein products. Identification of protein products.
Determination of protein products potency. Detection and removal of pyrogenic impurity. Detection and removal of
protein impurity. Chemical and physical modifications of protein products. Routs for protein products administration.
Systems for targeted and controlled delivery protein products. Pharmacokinetics, pharmacodynamics, immunogenicity
of protein products. Gene therapy. Antisense therapy. Aptamers.

Practical classes

Practical aspects of gene manipulation using the PCR technique. Familiarity with vectors used for genetic engineering.
Advantages and disadvantages of different vectors. Work with cell cultures (seeding of cells, cultivation, passage of
cells). Determination of protein concentration by different methods. Practical aspects of separation of proteins of
different molecular weight using vertical gel electrophoresis. Detection of protein impurities by Western blot technique.
Examples of good manufacturing practice in pharmaceutical biotechnology. Examples of good laboratory practice in
pharmaceutical biotechnology. Overview of approved gene therapy, antisense therapy, and aptamers in different
healthcare systems.

Literature

o Walsh G. Pharmaceutical Biotechnology: Concepts and Applications. 2nd ed. Hoboken: Wiley; 2013.

o Crommelin DJA, Sindelar RD. Pharmaceutical Biotechnology: Fundamentals and Applications. 4th ed. Boca Raton:
CRC Press; 2008.

Number of teaching classes: 60 | Lecture: 30 | Practice: 30

Teaching methods
Lectures, practical work, work in small group

Examination methods(maximum 100)

Exam prerequisites No. of points Final exam No. of points
Student’s activity during lectures 10 written exam

practical classes practical exam 60
colloguiums 30 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Bromatology

Course status: Mandatory

ECTS: 6

Prerequisites: Enrolled in VII semester

Course unit objective

Acquaintance of students with the methodology of testing food, dietary products and items of general use with the use
of modern accredited methods, as well as work on modern devices/analytical instruments (familiarization with the most
important properties of macro- and micronutrients as well as the basic functions of food, familiarization with the
chemical composition of foods, basic information about food additives and food contaminants, familiarization with
foods from the category of dietary foods, introducing the chemical composition and laboratory tests of items of general
use)

Learning outcomes of course unit

Upon completion of the Bromatology course, the student is expected to acquire basic knowledge: knowledge of food
quality and safety; knowledge of non-nutritive food ingredients; understanding of biologically active molecules of
natural origin; knowledge of the conditions required for placing food on the market; knowledge of food health safety;
knowledge of the quality system - HACCP, HALAL, ISO 9001 2018, ISO 17025; understanding the basic principles of
organically produced food and food biotechnology; understanding the basic characteristics of dietary products;
knowledge of adverse reactions to food; understanding the interaction of food ingredients, drugs and dietary
supplements.

The skills that the student will master are physical and chemical analysis of food and dietary products and items of
general use; application of accredited food analysis methods; determining the energy value of foods, the total value of
meals and dietary products; analysis of vitamins, minerals, heavy metals, additives, pesticides and mycotoxins and
contaminants and the correct use of the current legislation and appropriate regulations for different types of food.

Course unit contents

Theoretical classes

The importance of food science and its connection with other scientific fields. Composition of food (energy value,
content of nutrients and protective substances), methods for determining the healthiness of drinking water and
determining the content of non-nutritive food ingredients. Food safety (professional risk analysis and management of
possible risks for food contamination with natural toxic ingredients, pollutants originating from the environment,
additives, residues of substances used in agriculture and veterinary medicine). Safety of items of general use. Specially
formulated food products. Adverse reactions to food. Interactions of food ingredients with drugs and dietary
supplements. Food labeling. Legislation - food and dietetic products.

Practical classes

Determining the chemical composition of food. Procedures and methods. Methods of analysis of contaminants in food.
Methods of analysis of items of general use. Declaring and labeling food.

Literature

o Gibney MJ, Lanham-New SA, Cassidy A, Vorster HH. Introduction to Human Nutrition. 2nd ed. Oxford: Wiley-
Blackwell; 2009.

o Belitz HD, Grosch W, Schieberle P. Food Chemistry. 4th Revised and Extended ed. Berlin: Springer; 2009.

o Boullata JI, Armenti VT. Handbook of Drug-Nutrient Interactions. 2nd ed. Totowa: Humana Press; 2010.

o Hall J. Guyton & Hall Textbook of Medical Physiology. 14th ed. International ed. Philadelphia: Elsevier Science;
2020.

o Webster-Gandy J, Madden A, Holdsworth M. Oxford Handbook of Nutrition and Dietetics. 3rd ed. Oxford: Oxford
University Press; 2020.

Number of active teaching classes: 60 | Lectures: 30 | Practice: 30

Teaching methods
Lectures, practical teaching and experimental exercises (work in small groups)

Examination methods (maximum 100 points)

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

practical classes 30 practical exam

colloguiums oral exam

seminars 20




Study program: Integrated academic studies of pharmacy

Course unit: Biopharmacy

Course status: Mandatory

ECTS: 7

Prerequisites: Enrolled in VII semester

Course unit objective

The aim of the course is to analyze the impact of the physico-chemical properties of the drug, pharmaceutical form and
method of administration on absorption and bioavailability. Understanding the principle of absorption of drugs from
different dosage forms, as well as realizing all the factors that influence the therapeutic effect of the drug. Acquiring
knowledge about pharmaceutical-technological modifications that are carried out in order to optimize the
pharmacological effect of drugs.

Learning outcomes of course unit

Students will acquire knowledge about the biopharmaceutical approach in the development of new drugs and the
improvement of the formulations of existing active substances. They will learn the methods for improving the rate of
release and absorption of medicinal substances from different dosage forms. Students will be able to apply available
pharmaceutical-technological strategies in order to optimize the release and absorption of drugs from different dosage
forms. They will acquire the necessary skills to examine the stability of preparations and to consider the factors that
affect the quality of preparations during storage.

Course unit contents

Theoretical classes

Drug development. Principles of drug absorption. Bioequivalence. Physico-chemical factors affecting drug release and
absorption. Oral, buccal and sublingual administration of drugs. Parenteral, ophthalmic and transdermal drug
administration: factors affecting release and absorption. Stability of the preparation. Nasal, inhalation, rectal and vaginal
administration of drugs: factors affecting release and absorption. The role of new therapeutic systems in improving the
bioavailability of drugs. Methods for examining the absorption and intestinal permeability of drugs.

Practical classes

Biopharmaceutical characterization of powders for oral and dermal application. Biopharmaceutical characterization of
solutions, suspensions and emulsions. Biopharmaceutical characterization of semi-solid preparations for dermal
application. Determination of the active substance content in powders, solutions and semi-solid preparations.
Determination of the rheological characteristics of the preparation. Determination of the stability of liquid and semi-
solid preparations for pharmaceutical use.

Literature

o Loyd A. Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems. 11th ed. Philadelphia: LWW Lippincott
Williams and Wilkins; 2017.

o Wolverton S, Wu J. Comprehensive Dermatologic Drug Therapy. 4th ed. Philadelphia: Elsevier; 2020.

o Shargel L, Yu ABC. Applied Biopharmaceutics & Pharmacokinetics. 7th ed. New York: McGraw Hill; 2016.

Number of active teaching classes: 75 | Lectures: 45 | Practice: 30

Teaching methods
Lectures, exercises, work in small groups.

Examination methods (maximum 100 points)

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

practical classes 30 practical exam

colloguiums 40 oral exam 30

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Cosmetology

Course status: Mandatory

ECTS: 6

Prerequisites: Enrolled in VIl semester.

Course unit objective

Understanding regulatory frameworks and legislation concerning the application of cosmetic products, both
domestically and internationally; Acquiring knowledge of the essential characteristics of skin, hair, and nails;
Familiarity with a range of cosmetic raw materials, including emollients, mass materials, new generation emulsifiers,
humectants, UV filters, polymer materials, preservatives, antioxidants, pigments, colors, vitamins, peptides, proteins,
plant stem cells, and growth factors; Exploring different types, forms, and characteristics of cosmetic products, as well
as current trends in their development; Developing proficiency in formulation methods, production techniques, and
testing methodologies to evaluate the effectiveness and stability of various cosmetic preparations.

Learning outcomes of course unit

After passing the exam, it is considered that the student: knows the legal regulations and rules for the use of cosmetic
preparations in our country and in the world; the structure of skin, hair and nails and the specifics of aged, sensitive or
children's skin; the types of cosmetic raw materials and cosmetic active substances; knows the shapes and types of
cosmetic products; has the skills to formulate, manufacture and test the quality of cosmetic products; knows modern
trends in formulation and is capable of creating a stable, safe and effective cosmetic preparation.

Course unit contents

Theoretical classes

Legal regulations/standards for the application of cosmetic preparations in our country and in the world. Structure and
function of skin (sensitive skin, children’s skin, aged skin), hair and nails. Types, properties and application of cosmetic
raw materials (active substances and excipients) in the formulation of cosmetic preparations. Basic principles of
formulation and production of cosmetic preparations for cleaning, care and protection of the skin (creams, lotions, gels,
serums). Formulation and production of cosmetic preparations for sun protection. Formulation and production of
cosmetic preparations for hair care and protection. Formulation and production of cosmetic preparations (antiperspirants
and deodorants). Formulation and production of cosmetic preparations for the care of lips, teeth and nails. Formulation
and production of dermocosmetic preparations for skin and hair care for children and mem; Cosmetoceutics - function,
application and toxicity. Preparations for the treatment of oily skin and acne skin prone, for the care and prevention of
aging skin. Testing the effectiveness and safety of cosmetic raw materials and dermocosmetic preparations. Testing the
stability (physical, chemical and microbiological) of cosmetic and dermocosmetic products. Getting to know the latest
trends in the development of cosmetic and dermocosmetic products.

Practical classes

Selection of cosmetic raw materials for the production of cosmetic preparations. Formulation of cosmetic products for
skin, hair, teeth and nail care. Manufacturing methods and methods for testing the effectiveness, safety and stability of
cosmetic preparations.

Literature

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

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

o Lee D. Pharmaceutical Analisys. Oxford: Blackwell Scientific Publications; 2003.

o Wolverton SE, Wu JJ. Comprehensive Dermatologic Drug Therapy. 4th ed. Philadelphia: Elsevier Science; 2020.

Number of active teaching classes: 75 | Lectures: 45 | Practice: 30

Teaching methods
Lectures, discussion, work in small groups, cooperative learning, experimental work

Examination methods (maximum 100 points)

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

practical classes practical exam 25
colloguiums 30 oral exam 30

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Social pharmacy and legislation

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in VIII semester

Course unit objective

Introduction of students with the basic principles of social pharmacy, with the principles of organization and
functioning of pharmaceutical health care within the health care system, with national and international legal
regulations that regulate health care activities. The role of the pharmacist in the health care system. The position of
pharmacists in modern society. Understanding and analyzing problems in the field of pharmaceutical health care.

Learning outcomes of course unit

Knowledge about social pharmacy; Implementation of social pharmacy postulate to the health care organization;
Knowledge about significance and role of pharmacists in providing pharmaceutical health care; Knowledge about
ethical principles in the provision of pharmaceutical health care; Knowledge of basic national and international
regulations, laws, which clearly define the pharmaceutical activity within the health care system.

Course unit contents

Theoretical classes

Pharmaceutical health activity, origin and development. Basic principles of pharmaceutical health care, holders and
participants in the provision of pharmaceutical health care and standards for its performance. Pharmaceutical health
institutions (types of institutions, their structure and bodies of pharmaceutical health institutions). European and
international regulations on medicines - basic guidelines of regulations. Implementation of pharmaceutical health care
according to national regulations - Law on Medicines and Medical Devices, Law on Health Care, Law on Health
Insurance, Law on Chambers of Health Workers. The role and tasks of the Agency for Medicines and Medical Devices.
Registration of drugs and medical devices - procedures and conditions. Pharmaceutical Chamber of Serbia, license to
work as a pharmacist. Courts are part of the health care system. Ethical aspects of conducting biomedical research.
Ethics Committee. Advertising of pharmaceutical products. Drug pricing policy; list of refundable drugs.

Practical classes

Problem-oriented learning, application of the law on current issues.

Literature
o Phalen, Robert F. Core ethics for health professionals: principles, issues, and compliance. Springer, 2017.
o EU directive, European Parliament and European Council. Academic network:

http://ec.europa.eu/health/documents/eudralex/index_en.htm

o ICH Quality, Efficacy, Safety, and Multidisciplinary Guidelines. International Conference on Harmonisation of
Technical Requirements for Registration of Pharmaceuticals for Human Use. Academic network:
http://www.ich.org/products/guidelines.html

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures and practical classes, small group work.

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Clinical Pharmacy 1

Course status: Mandatory

ECTS: 6

Prerequisites: Enrolled in VIII semester

Course unit objective

The Clinical Pharmacy 1 course aims to provide foundational knowledge and skills for clinical pharmacy practice.
Students will learn core principles and practices, focusing on patient-centered care and effective communication to
ensure optimal outcomes. The course covers in-depth pharmacotherapy, including drug mechanisms, side effects, and
interactions, and enhances clinical decision-making based on patient-specific information and clinical evidence.
Emphasis is placed on medication safety, evidence-based practice, and interprofessional collaboration. By the end of the
course, students will be prepared to apply their skills in clinical settings, promoting safe and effective medication use
and improving patient health outcomes.

Learning outcomes of course unit

Knowledge of clinical pharmacy and acquisition of skills necessary for practical clinical work; Understanding patient-
oriented medical treatment based on individual physical and pathophysiological status; Acquiring knowledge about
clinically important adverse drug reactions and drug-drug interactions; Developing skills in literature search and the use
of evidence-based medicine approaches; Gaining knowledge on making appropriate decisions regarding drug
dispensing and adjusting dosage regimens according to specific patient needs; Developing skills in interpreting various
medical and biochemical/laboratory tests.

Course unit contents

Theoretical classes

Introduction to the practice of clinical pharmacy - patient in focus. Communication with patient and healthcare
professionals. Therapeutic aspects of specific population groups. basic principles of FZD. Basic biochemical
parameters, diagnostic methods and tests, basic principles of pharmacokinetics. Therapeutic monitoring of drugs in
body fluids. Drug concentration curve in relation to the time of application. Drug clearance. Drug interactions.
Detection, assessment and prevention of adverse drug reactions. Reporting adverse drug reactions. Pharmacotherapy
according to the individual needs of the patient. Basic principles of pharmacogenetics. Parenteral and enteral nutrition.
Pharmacoeconomic aspects of rational pharmacotherapy. Advising clinicians on prescribing medications. Help with
making a class form. Therapeutic drug monitoring. Pharmacoeconomic evaluations of new drugs. The role of the
clinical pharmacist in the clinical trial of drugs, critical assessment of the validity of a clinical study. Rational
application of medications in disorders affecting multiple organ systems.

Practical classes

Exercises of communication with the patient and colleagues. solving clinical problems of patients belonging to specific
population groups. solving tasks with clinical problems where the student should assess whether there are drugs that
interact in the therapy of a certain patient. visit to the Drug Agency: national center for pharmacovigilance,
determination of therapy according to the needs of a particular patient. making forms for the department. therapeutic
drug monitoring - calculating the required dose of the drug. development of a monitoring plan for the therapy
"Pharmacist’s care plan".

Literature

o Katzung B, Trevor A. Basic & Clinical Pharmacology. 13th ed. New York: McGraw-Hill Medical; 2020.

o Malone P, Malone M, Park S. Drug Information: A Guide for Pharmacists. 6th ed. New York: McGraw Hill;
2018.

o Hilal-Dandan R, Brunton L. Goodman and Gilman's Manual of Pharmacology and Therapeutics. 2nd ed.
International ed. New York: McGraw Hill; 2014.

o Chisholm-Burns M, Schwinghammer T, Wells B, Malone P, DiPiro J, Kolesar J. Pharmacotherapy Principles and
Practice. 4th ed. New York: McGraw Hill; 2016.

Number of active teaching classes: 60 | Lectures: 30 | Practice: 30

Teaching methods
Lectures, discussion, work in small groups, clinical problems solving

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Biological drugs

Course status: Mandatory

ECTS: 5

Prerequisite: Enrolled in VIII semester

Course unit objective:

Acquaintance of students with properties, mechanism of action, production technology and therapeutic application of
different groups of biological drugs. Understanding and assimilation of knowledge about the principles of therapeutic
application and side effects of biotechnological drugs.

Learning outcomes of course unit:

Upon completion of classes and taking the exam in this subject, the student is expected to know the mechanisms of
action of individual groups of biotechnological drugs, increased therapeutic and side effects with their pharmacological
effects, as well as premium lessons, as well as premium drugs.

Courseunit contents:

Theoretical classes

Therapeutic cytokines: interferons, interleukins, tumor necrosis factors and growth factors. Therapeutic hormones:
insulins, glucagons, therapeutic growth hormones, thyroid and parathyroid hormones, therapeutic sex hormones and
hormones affecting the reproductive system. Therapeutic enzymes. Recombinant blood products: coagulation factors
and thrombolytic products. Immunoglobulins. Monoclonal antibodies. Recombinant vaccines. Medicines for advanced
therapy. Biosimilars.

Practical classes

Practical aspects of biotechnological therapy and its importance; Familiarity with therapeutic cytokines, hormones,
enzymes, blood products, immunoglobulins, monoclonal antibodies and vaccines, obtained by recombinant DNA
technology, which are approved for clinical practice. Examples from practice for the use of drugs for advanced therapy
and biosimilars. Case reports of side effects and interactions of biotech drugs.

Literature

o Walsh G. Pharmaceutical Biotechnology: Concepts and Applications. Hoboken: Wiley; 2013.

o Crommelin DJA, Sindelar RD. Pharmaceutical Biotechnology: Fundamentals and Applications. 4th ed. Boca Raton:
CRC Press; 2008.

Practice: 15

Number of teaching classes: 60 Lecture: 30 Other classes: 15

Teaching methods
Lectures, practical work on exercises, work in small groups, problem-based learning, seminars.

Examination methods (maximum 100)

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

practical classes practical exam

colloguiums 25 oral exam 50

seminars 20




Study program: Integrated academic studies of pharmacy

Course unit: Pharmacokinetics

Course status: Mandatory

ECTS: 6

Prerequisite: Enrolled in VIII semester

Course unit objective:

Introducing students to the processes that define the fate of the drug in the human body, analysis and interpretation of
the pharmacokinetic parameters, and methods of implementation of pharmacokinetic data in optimizing
pharmacotherapy.

Learning outcomes of course unit:

Upon completion of the course in Pharmacokinetics, the student is expected to acquire knowledge about: principles of
pharmacokinetic processes in the human body and the factors that affect their variability; methods of assessing
pharmacokinetic parameters; pharmacokinetic data analysis; principles of pharmacogenetics; clinical application of
pharmacokinetics and pharmacogenetics; basic principles and indications for therapeutic drug monitoring; mechanisms,
outcomes, and methods of prevention of clinically important pharmacokinetic drug interactions; principles of
toxicokinetics.

At the end of the Pharmacokinetic course, the student is expected to master the skills of: clinical application of
pharmacokinetics principles; analysis of pharmacokinetic parameters; selecting and adjusting drugs and dosing
regimens based on pharmacokinetic parameters; optimizing therapeutic approach in specific populations, including
children, elderly, overweight patients, pregnant and brest-feeding women, and patients with impaired liver or renal
function.

Course unit contents:

Theoretical classes

Introduction to pharmacokinetics: absorption, distribution, metabolism and excretion. Repeated dosing and steady-state
pharmacokinetics. Pharmacokinetic modelling and compartmental approach to pharmacokinetic analysis. Principles of
first- and zero-order pharmacokinetics. Saturable pharmacokinetics. Principles, indications and clinical application of
therapeutic drug monitoring. Principles and application of population pharmacokinetics. Principles and clinical
application of pharmacogenetics. Pharmacokinetics drug interactions. Drugs and dosing regimens choice and
adjustment in children, elderly, overweight patients, pregnant and brest-feeding women, and patients with impaired
liver or renal function. Toxicokinetics.

Practical classes

Problem-based practical application of pharmacokinetic data in individualizing pharmacotherapy, using basic
pharmacokinetic equations in estimating and optimizing drugs and dosing regimens.

Literature

o Atkinson AJ, Abernethy DR, Daniels CE, et al. Principles of clinical pharmacology.Burlington, MA: Elsevier Inc;
2007.

o Shargel L, Yu ABC, eds. Applied Biopharmaceutics & Pharmacokinetics. New York: McGraw-Hill Education;
2016.

o DiPiro JT, Spruill W], Wade WE, Blouin RA, Pruemer JM. Concepts in Clinical Pharmacokinetics. Bethesda:
American Society of Health-System Pharmacists; 2005

o Gibaldi M, Perrier D. Pharmacokinetics. New York: Informa Healthcare USA, Inc; 2007.

Practice: 30
Other classes: 15

Number of teaching classes: 75 Lecture: 30

Teaching methods
Lectures, practical work on exercises, work in small groups, problem-based learning, seminars.

Examination methods (maximum 100)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Health safety control of food and dietary products

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VIII semester

Course unit objective

Acquiring knowledge and becoming familiar with the requirements of national legislation and EU regulations for
control and providing insight into the methods used to identify and determine the residues of certain contaminants and
additives in food, drinking water, items of general use and dietary products in order to assist in evaluating quality and
health safety.

Learning outcomes of course unit

After the acquired theoretical knowledge and completed practical exercises, the student has mastered and can
independently, by applying basic analytical methods, assess the quality and health safety of certain types of food,
drinking water and items of general use.

Course unit contents

Theoretical classes

Areas covered: Quality and main routes of food contamination; risk assessment, characterization and risk control of
additives and contaminants present in foodstuffs, drinking water, dietary foodstuffs and general use items; The most
significant contaminants of food and drinking water (residues of pesticides, chlorinated phenols, chlorinated benzene
derivatives, chlorinated acetic acid, polychlorinated biphenyls, polybrominated biphenyls, polychlorinated
dibenzodioxins and dibenzofurans, aryl-alkyl phosphates, halogenated alkanes, alkenes, aromatic hydrocarbons,
polycyclic aromatic hydrocarbons, residues of inorganic contaminants, veterinary drugs, mycotoxins and natural toxic
and harmful food ingredients); Food additives (means for preventing food spoilage, means for correcting the
organoleptic properties of food, means for improving the appearance of food, aromatic and other substances that can be
used to a limited extent in products intended for human consumption, the safety of the use of additives); The influence
of the production process and the way food is prepared on its quality and healthiness; Objects of general use (basic
characteristics, materials used for production and the problem of migration of harmful substances from objects of
general use).

Practical classes

Sampling of food and dietary products. Analysis of microbiological contamination. Detection and quantitative analysis
of pesticides and herbicides. Analysis of the presence of heavy metals. Qualitative and quantitative analysis of
additives. Identification of allergens in food and dietary supplements. Examination of the physicochemical properties of
food and dietary products. Analysis of contaminants in food and dietary products.

Literature
o Helferich W, Winter CK. Food Toxicology. Washington DC: CRC Press; 2001.
Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures (dialogic method with discussions), demonstration of experiments and analysis, experimental exercises (work
in small groups)

Examination methods (maximum 100 points)

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

practical classes 15 practical exam

colloguiums 20 oral exam 20

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Sports pharmacy

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VIII semester

Course unit objective

Introducing students with the role of pharmacists in sports and testing and detecting drug abuse in sports. Advisory and
educ ational role of pharmacists in the sports team in the prevention and detection of doping. Introduction with the work
of specialized laboratories for the detection of collected substances in sports. Proper dosing of nutritional supplements
in sports. Use of drugs in sports. Monitoring and analysis of the effects of applied drugs on biochemical and
hematological parameters and functional performance of the organism.

Learning outcomes of course unit

Knowledge about abuse of drugs and medical substances in sports; Knowledge about the use of nutritional supplements
in sports and monitoring the effects of their application; Knowledge about the methods for detecting the use of doping
agents; Skills about HPLC methods in qualitative and quantitative analysis of illicit substances in dietary supplements;
Skills about screening of biological material for the presence of certain groups of drugs used in doping.

Course unit contents

Theoretical classes

Biomedical sciences in sport. Sports medical-pharmaceutical doctrine in Serbia. The impact of modern sport on the
human body. The role and place of pharmacists in modern sport. Functional characteristics and physical activity of
special groups. The most commo n injuries in sport. Pharmacological therapy of the most common sports injuries.
Changes in water-salt balance during physical activity. Effects of dehydration on the body. Nutritional needs of athletes.
Basic principles of proper and timely nutrition of athletes. Dietary supplements in sport. Vitamins and minerals as
supplements in sport. Amino acids and proteins as supplements in sport. Ergogenic agents as supplements in sport.
Ilicit drugs and medicinal substances in sport. Doping in sport. Exemption for therapeutic use (TUE). Supplementation
and doping. Doping sanctions.

Practical classes

Sports medical organizations in the world and their importance. Physical ability. The role and place of pharmacists in
the sports team. Assessment of physical ability of special groups. Assessment of physical ability of special groups.
Prevention of the most common injuries in sports. Specifics of hydration in relation to gender, age of the athlete and
type of sport. Principles of composing a nutritious meal for athletes. The use of dietary supplements in athletes. Doping
control. TUE analysis in Serbia. The most common practical issues related to the use of supplements.

Literature

o Hall J. Guyton & Hall Textbook of Medical Physiology. 14th ed. International ed. Philadelphia: Elsevier Science;
2020.

o Webster-Gandy J, Madden A, Holdsworth M. Oxford Handbook of Nutrition and Dietetics. 3rd ed. Oxford: Oxford
University Press; 2020.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, practical work, work in small group

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures 15 written exam 70

practical classes 15 practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Therapy of infectious diseases

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VIII semester

Course unit objective

To enable students to become familiar with the basic therapeutic principles of infectious diseases, the most important
clinical manifestations as well as the basic principles of diagnostics. Review of the organization of the implementation
of therapy in the infectious department. Overview of the most important prophylactic measures used to control
infectious diseases.

Learning outcomes of course unit

Upon completion of the course Therapy of infectious diseases, the student is expected to acquire fundamental
knowledge about infectious diseases, including their etiology, pathogenesis, and clinical manifestations, as well as the
principles of their treatment. The student will be skilled in the rational use of antimicrobial drugs, interpretation of
laboratory results, recognition and management of complications, and application of acquired knowledge in clinical
practice.

Course unit contents

Theoretical classes

General infectology. Streptococcal and staphylococcal infections. Rash syndrome in infectious diseases. Infections of
the respiratory system and enteroviruses. Viral and bacterial infections of the central nervous system. Infections of the
digestive system. Acute and chronic viral hepatitis. Anaerobic infections and zoonoses. Herpes virus infections. HIV
infection. Sepsis, septic shock and viral hemorrhagic fevers. Parasitic and rickettsial diseases. Selected chapters in
infectious disease.

Practical classes

Practical aspects of General infectology. Streptococcal and staphylococcal infections. Rash syndrome in infectious
diseases. Infections of the respiratory system and enteroviruses. Viral and bacterial infections of the central nervous
system. Infections of the digestive system. Acute and chronic viral hepatitis. Anaerobic infections and zoonoses. Herpes
virus infections. HIV infection. Sepsis, septic shock and viral hemorrhagic fevers. Parasitic and rickettsial diseases.
Selected chapters in infectious disease.

Literature
o Torok E, Cooke FJ, Moran E. Oxford Handbook of Infectious Diseases and Microbiology. 2nd edition. Oxford:
Oxford University Press; 2018.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, practical work, work in small group

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures 15 written exam 60

practical classes practical exam

colloguiums 25 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Traditional and complementary medicine

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VIII semester

Course unit objective

Acquiring knowledge about various traditional, alternative and complementary medical methods with an understanding
of their history, philosophy, evolution, principles, theories and legal regulations. Students will be able to evaluate the
safety and efficacy, as well as the integration of these methods with conventional medicine to improve the health care of
patients.

Learning outcomes of course unit

Upon successful completion of this course, the student is expected to understand the basic principles, concepts and
differences between the methods of complementary, alternative and holistic medicine. They will be able to evaluate the
safety and efficacy of various treatments, to understand the historical and cultural context that influences these
practices, and to integrate traditional and complementary approaches with conventional medicine to improve patient
health care. They will acquire knowledge about the basic philosophy, theory, practice and techniques of various
traditional, alternative and complementary therapies. The student will know the regulatory and legislative aspects of the
Republic of Serbia that regulate the methods of traditional/complementary/alternative medicine

Course unit contents

Theoretical classes

Introduction to traditional and complementary medicine (definition and concepts, overview of different medical
approaches). Development and evolution of medical practices throughout history (cultural and historical context of
traditional medicine). Basic principles of traditional medical approaches (Chinese traditional medicine. Ayurveda-
Indian medicine. Kampo-Japanese traditional medicine). Principles of homeopathy and phytotherapy. Methods of
stimulation of acupuncture microsystems. Aromatherapy. Hydrotherapy. Anthroposophic medicine. Mind and body
therapy (music therapy, energy therapy, massage therapy). Chiropractic and osteopathy. Quantum medicine.
Apitherapy. Safety, ethical and legal issues in complementary and alternative medicine. Integration of traditional and
complementary approaches with conventional medicine.

Practical classes

Interactive workshops with case studies. Overview of current studies and research. Acquaintance with acupuncture and
acupressure techniques. Demonstration of preparation and application of herbal preparations. Demonstration of basic
chiropractic treatment techniques. Ayurvedic exercises (preparation of Ayurvedic meals and drinks. demonstration of
Ayurvedic energy balancing treatments). Demonstration and exercises of homeopathic treatment (preparation of
homeopathic preparations). Combining different methods of aromatherapy. Discussion on cost estimation of
complementary and alternative medicine. Case study analysis: how traditional and complementary approaches can be
used in combination with conventional medicine. Critical review of scientific evidence on the effectiveness of
traditional medical approaches. Discussion of methodological challenges in traditional and complementary medicine
research.

Literature

o Micozzi MS. Fundamentals of Complementary, Alternative, and Integrative Medicine-E-Book. 6th ed. Philadelphia:
Elsevier Health Sciences; 2018.

o Heinrich M, Barnes J, Prieto-Garcia J, Gibbons S, Williamson EM. Fundamentals of Pharmacognosy and
Phytotherapy. 3rd ed. Edinburgh: Elsevier Health Sciences; 2018.

o Barnes J, Anderson LA, Phillipson JD. Herbal Medicines: A Guide for Healthcare Professionals. 2nd ed. London:
Pharmaceutical Press; 2003.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, Practical work, Work in small groups.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam 40

practical classes (exercises) 30 practical exam

colloguiums 30 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Medication addiction and abuse

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VIII semester

Course unit objective

To acquaint students with the concepts of harmful use and abuse of substances, basic concepts of the neurobiology of
addiction, basic clinical characteristics of addiction as well as current methods of treatment. Develop an ethical
approach to the problem of addiction, without stigmatization and discrimination of the patient, based on the scientific
claim that addiction is a chronic recurrent disease.

Learning outcomes of course unit

The student is expected to acquire basic knowledge in the following: neurobiological mechanisms underlying addiction,
understanding the concepts of harmful use, abuse and dependence on psychoactive substances and drugs, diagnosing
substance abuse, characteristics of opiates and their addictive abilities, characteristics of alcohol and its consequences,
characteristics of marijuana and consequences of action; knowledge of the mechanism of action of stimuli and ecstasy,
addictive potential of benzodiazepines, other hypnotics and barbiturates. basic principles of drug addiction treatment.
The students are expected to master the following skills: recognition of psychiatric syndromes associated with drug and
substance abuse, conducting interviews with a patient addicted to drugs or substances, advising patients addicted to
drugs or substances regarding treatment methods, consideration of health problems of addicts in a broader context
(health risk due to associated infections - HIV and HCV). Consideration of other problems of addicts that are important
for the community - traffic problems, Problems related to productivity, crime, violence, family issues.

Course unit contents

Theoretical classes

History. Distinction between terms: acute intoxication and abuse. Neurobiology of benzodiazepine dependence. Clinical
picture of benzodiazepine dependence. Abuse of anabolic-androgenic steroids. Neurobiology of opiate dependence.
Principles of opiate addiction treatment. Neurobiology of alcohol. Acute psychosis of alcoholics, Principles of
psychostimulants — MDMA. Neurobiology of marijuana. Drug abuse. Substance abuse. Pharmacoeconomic aspect of
addiction.

Practical classes

Practical aspects of: Acute intoxication and abuse. Neurobiology of benzodiazepine dependence. Clinical picture of
benzodiazepine dependence. Abuse of anabolic-androgenic steroids. Neurobiology of opiate dependence. Principles of
opiate addiction treatment. Neurobiology of alcohol. Acute psychosis of alcoholics. Principles of psychostimulants —
MDMA. Neurobiology of marijuana. Drug abuse. Substance abuse. Pharmacoeconomic aspect of addiction.

Literature

o Stahl Stephen, Essential Psychopharmacology — The Prescriber's Guide. Cambridge: University Press; 2006.

o Galanter Marc, Textbook of Substance Abuse Treatment. Washington: American Psychiatric Publishing Inc,
2004.

o Herron A, Brennan TK. The ASAM Essentials of Addiction Medicine. 3rd ed. Philadelphia: Wolters Kluwer; 2020.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, Practical work, Work in small groups, Clinical problem solving.

Examination methods (maximum 100 points)

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

practical classes (exercises) practical exam

colloguiums oral exam

seminars




Study program: Integrated Academic Studies of Pharmacy

Course title: Immunization and vaccination

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in VIII semester

Course unit objective
The aim of this course is for students to learn the basics of immunization and vaccination. The program covers the
following areas: basic basics of immunization and vaccine administration..

Learning outcomes of course unit

Upon completion of the course, the student is expected to acquire basic skills:

understanding the basic principles of the functioning of the human immune system, understanding the principles and
importance of vaccination, understanding the specificity of vaccination of children

Course unit contents

Theoretical classes

History of vaccination. Maturation of the immune system. Immune memory. Active and passive immunization.
Immunodeficiencies and immunization. Types of vaccines. Composition and production of vaccines. Antitumor
vaccines. Childhood diseases and vaccination. Vaccination calendar. Vaccines and respiratory diseases in children.
Vaccination of immunodeficient children. Transplantation and vaccination. RSV vaccine. Aspects of vaccination.
Practical classes

Practical aspects of : The immune system. Immune memory. Active and passive immunization. Immunodeficiencies
and immunization. Types of vaccines. Composition and production of vaccines. Antitumor vaccines. Childhood
diseases and vaccination. Vaccination calendar. Vaccines and respiratory diseases in children. Vaccination of
immunodeficient children. Transplantation and vaccination. RSV vaccine. Aspects of vaccination.

Literature

o Chapel H, Haeney M, Misbah S, Snowden N. Essentials of Clinical Immunology. 6th ed. Massachusetts: Blackwell
Publishing Ltd; 2014.

o Kliegman RM, St. Geme JW, Blum NJ, Shah SS, Tasker RC, Wilson KM. Nelson Textbook of Pediatrics. 21st ed.
Philadelphia: Elsevier-Saunders; 2019.

Number of active teaching classes: 45 | Theoretical sessions: 30 | Practical sessions: 15

Teaching methods
Lectures and work in small group

Knowledge assessment (maximum number of points 100)

Pre-exam obligations No. of points Final exam No. of points
student’s activity during lectures 30 written exam 70

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Clinical pharmacy 2

Course status: Mandatory

ECTS: 4

Prerequisite: Enrolled in IX semester

Course unit objective

Acquaintance of students with the role and importance of clinical pharmacy in the health system in the context of drug
administration in sensitive populations - pediatric and geriatric population, as well as the specifics of administration
during pregnancy and lactation. Additionally, students will learn about the disease's distinctive signs and presentations
in the aforementioned demographics.

Learning outcomes of course unit:

After completing the course in Clinical Pharmacy 2, the student is expected to master the general principles in the field
of clinical pharmacodynamics, as well as to become familiar with: the basic characteristics of drugs that are most often
used in different therapeutic areas of medicine (mechanism of action, indications, route of administration, basic
characteristics of pharmacokinetics, contraindications and side effects); clinically significant pharmacokinetic
variability of drugs in children and the elderly; new laboratory markers in the assessment of the choice of
pharmacological treatment and the use of drugs in specific populations: children, pregnant women, nursing mothers,
elderly patients.

Course unit contents:

Theoretical classes

General principles of medication use during pregnancy and breastfeeding. General principles of drug use in the
pediatric population. General principles of medication use in the geriatric population. Specificity of use and
characteristics of pharmacokinetics and pharmacodynamics of drugs in sensitive populations (children, nursing mothers,
pregnant women, elderly) with: endocrine diseases; diseases of the cardiovascular system; diseases of the respiratory
system; autoimmune diseases; psychiatric diseases; diseases of the gastrointestinal tract; infectious diseases;
neurological disorders.

Practical classes

Practical examples from clinical practice and the presentation of clinical problems for which the student needs to
develop a plan for the application of pharmacological measures in the areas of cardiovascular, respiratory, endocrine,
neurological, psychiatric, infectious, and autoimmune disorders in specific populations: children, pregnant women,
breastfeeding mothers, and elderly patients.

Literature

o DiPiro J, Talbert RL, Yee G, Matzake G, Wells B, Posey LM. Pharmacotherapy: A Pathophysiologic Approach. 8th
ed. Washington: American Pharmacists Association; 2011.

o British National Formulary. 64th ed. London: British Medical Association and Royal Pharmaceutical Society of
Great Britain, Pharmaceutical Press; 2012.

Number of active teaching hours: 60 | Lecture: 30 | Practice: 30

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Industrial pharmacy

Course status: Mandatory

ECTS: 5

Prerequisites: Enrolled in IX semester

Course unit objective

Acquaintance of students with the basic principles of industrial production (development of drug formulation, stability,
legal acts related to development, production and storage). Acquiring knowledge about the characteristics and types of
devices used in the production of medicines

Learning outcomes of course unit:

Upon completion of classes in Industrial Pharmacy, the student is expected to acquire basic knowledge about the
working principles and types of devices used in the production of medicines. The student will be able to apply the
acquired knowledge in the development, production and quality assurance of medicines; apply regulations related to the
development, production and storage of medicines, as well as the apply principles of Good Manufacturing Practice.

Course unit contents:

Theoretical classes

Regulations governing the development, production and storage of medicines. The influence of formulation factors and
the production process on the stability of drugs. Methods for testing the stability of drugs. Pharmaceutical-technological
operations used in the pharmaceutical industry. Characteristics of devices used in the production of various
pharmaceutical forms. Shredding and sifting of the components that make up the preparation. Mixing and
homogenization of crushed components. Thermal operations in the production of preparations. Use of fluidizers. Drying
of semi-finished products. Filtration of preparation components. Compression and packaging of products. Quality
control of the obtained products.

Practical classes

Reformulation of medicinal preparations. Formulation of medicinal preparations for oral, parenteral, inhalation use.
Formulation of preparations for local, rectal and vaginal application. Formulation of sterile preparations. Transferring
procedures from laboratory conditions to production (SCALE UP). Testing the stability of sterile preparations; Stability
testing of preparations for oral, parenteral and local use.

Literature

o Avdeef A. Absorption and Drug Development: Solubility, Permeability, and Charge State. Hoboken: John Wiley &
Sons, Inc.; 2003.

o Troy DB. Remington: The Science and Practice of Pharmacy. 21st ed. Baltimore: Lippincott Williams and Wilkins;
2006.

o Swarbick J, Boylan J. Encyclopedia of Pharmaceutical Technology. 2nd ed. Vol. 1-3. New York: Marcel Dekker;
2002.

Number of active teaching hours: 75 | Lecture: 45 | Practice: 30

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

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

practical classes 15 practical exam

colloquiums 35 oral exam 50

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmacoepidemiology

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in IX semester

Course unit objective
Training students to independently design and perform pharmacoepidemiological research, process results and interpret
them, as well as apply the principles of pharmacoepidemiology in clinical practice and research

Learning outcomes of course unit:

Upon completion of the Pharmacoepidemiology course, the student is expected to acquire basic knowledge of the types
of pharmacoepidemiology studies; Designing pharmacoepidemiological studies; Drug use study; Indicators of rational
use of drugs; Drug classifications and the concept of defined daily doses; Concepts 90% - annual consumption; Sample
selection and classification of subjects into groups, in experimental and other types of pharmacoepidemiological
research; Data collection in pharmacoepidemiology and use of secondary sources. Upon completion of the
Pharmacoepidemiology course, the student is expected to master the skills of designing and conducting
pharmacoepidemiology studies; Estimates of drug consumption in a health institution; Collection of data on the use of
medicines in a health institution; Creation of drug use studies and ABC analysis; | work with structured and semi-
structured questionnaires; Interview: in direct contact, by telephone; Informing the patient and obtaining written consent
for participation in the pharmacoepidemiological study; Statistical processing of the results of own research and their
interpretation

Course unit contents:

Theoretical classes

Introduction to pharmacoepidemiology. Types of pharmacoepidemiological studies. Anatomotherapeutic-chemical
classification (ATC classification). Drug use studies. Analysis of secular trends. Indicators of drug use of the World
Health Organization. Case control and cross-over studies. Cohort and cross-sectional studies. Selection of the sample
and classification of subjects into groups in the research. Data collection in pharmacoepidemiology and use of
secondary sources. Pharmacoepidemiology and reimbursement systems for drugs. Planning, research and preparation of
a systematic review in the field of pharmacoepidemiology - introduction, methods, results and discussion.

Practical classes

Identification of clinical problems from practice that require pharmacoepidemiological research. Analysis of
pharmacoepidemiological studies. Expression of drug consumption in defined daily doses. Based on the data on the
drugs issued from the hospital pharmacy, calculate the consumption of each of the drugs in defined daily doses.
Analysis of the study of the quality of drug prescribing. Analyze practical examples of case-control studies. Analyze
practical examples of cohort studies. Determining the sample for different types of research in pharmacoepidemiology.
Analysis of examples of studies with the questionnaire method. Analysis of example studies on drug reimbursement,
comparative effectiveness and molecular pharmacoepidemiology. Individual research approach and preparation of a
systematic review in the field of pharmacoepidemiology - introduction, methods, results, discussion and conclusion

Literature

o Strom BL, Kimmel SE, eds. Textbook of pharmacoepidemiology. New York: John Willey & Sons; 2006.

o Yang Y, West Srtum D, eds.Understanding pharmacoepidemiology. New York: McGraw Hill Lange; 2011.
o Gamulin S. Clinical Research - Clinical Epidemiology. Zagreb: Medicinska naklada; 2017.

Number of active teaching hours: 45 | Lecture: 30 | Practice: 15

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam 70

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Pharmacovigilance

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in X semester

Course unit objective

Acquaintance of students with methods of adequate recognition and spontaneous reporting of adverse drug reactions.
Training students to independently design and conduct research in the field of pharmacovigilance, process results and
interpret them. Education of students on general methods of application of relevant principles of pharmacovigilance in
clinical practice

Learning outcomes of course unit:

After completing the Pharmacovigilance course, the student is expected to acquire basic knowledge regarding: adverse
effects of drugs (knowledge of predisposing factors and methods of prevention, methods of detection and assessment of
causality; methods of reporting adverse effects of drugs, frequency in outpatient and hospital conditions); Interaction of
drugs as potential introductions for the development of adverse effects of drugs (mechanisms of interactions (chemical,
physiological, pharmacological, pharmacokinetic), ways to prevent interactions); Errors in treatment (ways and reasons
for errors in treatment; ways to reduce the risk of errors); Principles and methods of research implementation in the
field of pharmacovigilance. Also, the student is expected to acquire the following skills: Spontaneous reporting of
adverse drug reactions; Implementation of measures that could prevent the occurrence of adverse drug effects;
Adequate familiarization of patients with the side effects of the drugs they use; Designing and conducting a study of
adverse drug effects

Course unit contents:

Theoretical classes

Basics of pharmacovigilance. Frequency and types of side effects of drugs: A, B and C. Spontaneous reporting of
adverse drug reactions (ADDs). Determination of causality of reported NDL: Naranjo scale, World Health Organization
scale, French scale. The concept of "signals™ in the database of adverse effects. Reports of cases of adverse drug effects
published in the medical literature. NDL (Post Marketing Surveillance) reporting encouraged. Monitoring of each case
of drug prescription (Prescription Event Monitoring). Registers of patients in pharmacovigilance. Cohort studies in
pharmacovigilance: design, applicability and interpretation of results. Case-control studies in pharmacovigilance.
Intensive and semi-intensive collection of adverse drug effects in the hospital. Drug interactions. Interactions between
drugs and food ingredients. General principles and methods of conducting research in the field of pharmacovigilance.
Practical classes

Forms and technique for reporting side effects of drugs. Practical examples of spontaneous reports of adverse drug
effects. Establishing causality using the Naranjo scale. Active collection of NDL from "guard" places. Cross-sectional
studies in pharmacovigilance - practical examples. Cohort studies in pharmacovigilance - practical aspects. Case studies
- practical examples. Practical methods of promoting the reporting of adverse drug reactions. Practical methods of
examining the mechanisms of interactions between drugs. Analysis of examples of interaction studies. Practical
preparation of a study in the field of pharmacovigilance.

Literature

o Waller P, Harrison-Woolrych M. An Introduction to Pharmacovigilance. 2nd ed. Hoboken: John Wiley & Sons;
2017.

o Stockley IH. Stockley's Drug Interactions. London: Pharmaceutical Press; 2002.

o Ray S, Fitzpatrick S, Golubic R, Fisher S. Oxford Handbook of Clinical and Healthcare Research. Oxford: Oxford
University Press; 2016.

Number of active teaching hours: 45 | Lecture: 30 | Practice: 15

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam 70

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Drug analytics

Course status: Mandatory

ECTS: 5

Prerequisites: Enrolled in IX semester

Course unit objective

To acquire knowledge in the field of pharmaceutical analysis and quality control of drugs. To familiarize students with
the basic legal regulations for pharmaceutical analysis and drug control. To apply analytical methods in the analysis of
active substances, impurities, excipients, and degradation products. To introduce students to the fundamental principles
of developing new methods for drug control, as well as the method validation process. To apply analytical techniques in
the examination and monitoring of the stability of pharmaceutical products

Learning outcomes of course unit:

The student will acquire knowledge that can be successfully applied in quality control laboratories. Upon completion of
theoretical and practical instruction, the student will be proficient in utilizing data and regulations for drug analysis.
Additionally, the student will develop analytical skills to be applied in selecting analytical methods for identification,
quantitative analysis, and purity testing based on the structure and physicochemical characteristics of active substances,
excipients, impurities, and degradation products.

Course unit contents:

Theoretical classes

Legal regulations and standards in drug quality control. Quality of APIs according to EU, GMP, and Ph. Eur.
Pharmacopoeia and other quality standards for pharmaceutical products. Specifications and tests for quality control of
pharmaceutical substances and forms. Pharmaceutical-analytical documentation in drug quality control. Application of
chemical, instrumental, and non-instrumental methods in pharmaceutical analysis. Physicochemical properties of drug
molecules important for the selection and development of analytical methods. Standard operating procedures and
statistical methods in drug analytics and control. Validation of analytical methods. Identification and purity testing of
active and excipient substances by determining physical constants. Official titrimetric methods in drug analysis. Optical
methods in drug analysis. Thermoanalytical methods in drug analysis. Official absorption spectroscopic methods
(UV/VIS and IR) in drug analysis. Fluorescence spectroscopy. Chromatographic methods in the quality control of
pharmaceutical products. Special chromatographic techniques. Gas chromatography. Official chemical reactions for the
identification and determination of active substances. Drug purity. Drug stability.

Practical classes

Testing and control of pharmaceutical substances and preparations according to official pharmacopoeial or internally
validated methods. Statistical processing of measurement results. Physicochemical constants of pharmaceutical
substances used for identification, purity verification, and quality. Titrimetric methods for the determination of
pharmaceutical substances. Potentiometric titrations in drug analysis. Spectrophotometry in drug analysis.
Chromatographic methods in drug quality control. Examination of the stability and quality of preparations. Solving
analytical problems in pharmaceutical analysis

Literature

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

o Watson D. Pharmaceutical Analysis: A Textbook for Pharmacy Students and Pharmaceutical Chemists. Churchill
Livingstone: Elsevier; 2005.

o British Pharmacopoeia. London: The British Pharmacopoeia Secretariat; 2012.

Number of active teaching hours: 75 | Lecture: 45 | Practice: 30

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

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

practical classes 30 practical exam

colloquiums 40 oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Professional practice 1

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in IX semester

Course unit objective

Acquaintance of students with valid pharmaceutical regulations and professional literature. Introducing and training
students for independent professional work in a pharmacy according to the principles of Good Pharmacy Practice.
Summarizing and improving acquired knowledge and skills in the field of clinical pharmacy, pharmaceutical
technology, pharmacotherapy, pharmaceutical health care and phytotherapy.

Building personal and professional attitude, behavior and responsibility

Learning outcomes of course unit:

Upon completion of Professional practice 1, the student is expected to have improved knowledge about medicines
(active and auxiliary substances, pharmaceutical forms), dietary, cosmetic and other products for the protection of the
user's health, mastered skills related to the use of professional literature, pharmaceutical calculations, preparation of
master and galenic medicines, mastered the skills for receiving goods and controlling them

Course unit contents:

Professional practice in pharmacies

Acquaintance with professional pharmacy literature and keeping professional records. Acquaintance with the valid legal
and professional regulations that regulate the production of master medicines. Legal and professional responsibility of
pharmacists. Layout and purpose of rooms in the pharmacy and laboratory. Keeping professional records (book of
production of master medicines, laboratory diary). Keeping professional records (book of narcotics, private
prescriptions, appointment books). Checking deadlines and certificates of medicines and medical devices. Preparation
of dishes, accessories, packaging and creation of conditions for the production of master medicines. Production,
packaging and labeling of prescription drugs (checking doses and compatibility of present substances). Reception and
storage of substances and medical devices with special reference to the cold chain. Improving acquired knowledge
about groups of pharmaceutical preparations. Improving acquired knowledge about groups of dietary preparations.
Introducing students to dietary products as well as possible drug-dietary product and drug-food interactions. Defection
of the pharmacy. The procedure for disposal of medicines and disposal of pharmaceutical waste. Acquaintance of
students with the medical equipment available at the pharmacy. Acquaintance of students with cosmetic products
available at the pharmacy. Recapitulation. Solving dilemmas in practice.

Literature

o Troy David, Remington -The Science and Practice of Pharmacy, Baltimore: Lippincot Williams and Wilkins; 2006.

o Swarbrick J, Boylan J. Encyclopedia of Pharmaceutical Technology. 2nd ed. Vol. 1-3. New York: Marcel Dekker;
2002.

. . Practice:
Number of active teaching hours: Lecture: Other classes: 150
Teaching methods
Work in small groups
Examination methods (maximum 100 points)
Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam
practical classes practical exam
colloquiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Interprofessional education

Course status: Mandatory

ECTS: 2

Prerequisites: Enrolled in X semester

Course unit objective

Acquaintance, understanding and application of interprofessional education for all profiles of future healthcare workers
for the purpose of effective cooperation among members of the healthcare team and achieving greater well-being for the
patient, improving health outcomes, and thus the guality of healthcare

Learning outcomes of course unit:

After mastering the program students will acquire certain knowledge: Describing the key elements of interprofessional
education and collaborative practice; efficient and productive work in a team; recognition of the role of each member of
the healthcare team. Skills that students will acquire after finishing the program: Recognizing and presenting their
contribution in the mutual provision of effective health care; sharing knowledge with other members of the healthcare
team and achieving the best for the patient; communicating effectively with patients and their families, as well as with
other members of the health care team about health care goals and priorities; Attitudes that students will acquire after
mastering the program: Understanding of basic geriatric syndromes, aspects of diabetes and acute coronary syndrome;
effective discussion of case studies from geriatrics, acute coronary syndrome and non-communicable diseases and
presenting their solutions

Course unit contents:

Pracitcal classes

Interprofessional education - IPO (concept and importance, experiences from other countries, evaluation). Teamwork
skills. Collaborative practice - KP (team work of health workers in order to achieve the highest level of health care).
Competencies for interprofessional education and collaborative practice. Acute coronary syndrome (etiology, clinical
signs and symptoms, management). Diabetes (etiology, clinical signs and symptoms, treatment). Analyzes of case
studies from three areas: Geriatrics, acute coronary syndrome and diabetes. Case studies have been prepared for each
area, performed by groups of students. defining the role of each member of the health team. joint design and
presentation of a therapeutic plan depending on the level of health care. The work of groups/teams during practical
classes is coordinated by the moderator.

Literature

o World Health Organization: Framework for Action on Interprofessional Education and Collaborative Practice.
Geneva, WHO; 2010. dostupno: http://www.int.hrh/resources/framework-action/en/

o https://www.escardio.org/Guidelines/Clinical-Practice-Guidelines (European Society of Cardiology)

o https://www.acc.org/guidelines (American College of Cardiology)

Number of active teaching classes: 30 | Lecture: | Practice: 30

Teaching methods
Work in small groups

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam 50

practical classes 50 practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Statistics in pharmacy

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in X semester

Course unit objective

Training of students to work with a computer, communication through a computer network and searching biomedical
databases on the Internet. Training of students and their ability to overcome statistical problems that will be encountered
in pharmaceutical practice, introduction to the preparation of medical papers (collection and processing of data) for
student and other congresses

Learning outcomes of course unit:

Upon completion of classes in the course Statistics in Pharmacy, the student is expected to acquire basic knowledge of
the basics of the Windows 7 operating system. Skills in using computer systems in word processing (MS Word). Data
processing skills in spreadsheets for cross calculations (MS Excell). Skills of graphical presentation of research results
(MS Power Point).

At the end of the course in Statistics in Pharmacy, the student is expected to master the skills of searching biomedical
databases (PubMed, etc.) and collecting and processing scientific information. Knowledge of data types, methods of
data collection and presentation. Knowledge of methods of descriptive statistics, probability theory and normal
distribution. Knowledge of significance tests and how small sample means are compared. Knowledge of regression,
correlation and non-parametric methods

Course unit contents:

Theoretical classes

Basics of the Windows 7 operating system. Word processors. Spreadsheet program. Program for creating presentations.
Web. Email and Security. Viruses. Overview of databases. PubMed. Types of data. Frequency distributions. Histograms
and other frequency charts. Medians and quantiles. Environment. Variance. Significant figures. Charts. Properties of
probability. Binomial distribution. Normal distribution. Sample distributions. Confidence intervals. Hypothesis testing.
Principles of significance tests. Significance levels and error types. Comparing means of large samples. t distribution.
Regression. Correlation. Non-parametric methods. Mann-Whitney test. Wilcoxon test. Spearman correlation. Chi-
square test.

Pracitcal classes

Examples of using the Windows 7 operating system. Use of spreadsheet programs. Creating a presentation. Database
overview. Solving statistical tasks in the field of frequency distribution. use of median and quantile. Probability.
Confidence interval, hypothesis testing. Use of binomial distribution. Comparing means of large samples. t distribution.
Regression. Correlation. Non-parametric methods. Mann-Whitney test. Wilcoxon test. Spearman correlation. Chi-
square test.

Literature
o David J. Pharmaceutical statistics. London: Pharmaceutical Press; 2005.
o Field A. Discovering statistics using IBM SPSS Statistics. London: Sage; 2009.

Number of active teaching hours: 60 | Lecture: 30 | Practice: 30

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Professional practice 2

Course status: Mandatory

ECTS: 4

Prerequisites: Enrolled in X semester

Course unit objective

Enabling students to apply the knowledge acquired during their studies in pharmacy conditions. Acquiring
communication skills with patients, colleagues and the healthcare public. Application of acquired knowledge in the
field of pharmaceutical technology, pharmacology, pharmaceutical health care, regulations and professional regulations.
Formation of personal attitude and responsibility towards work and the professional public as well as towards users of
health services

Learning outcomes of course unit

The knowledge acquired during the teaching process in the subject Professional practice 2 will enable students to:
Under the supervision of a pharmacist, receive, record and store active and auxiliary substances in the galenic
laboratory; They carry out the procurement and storage of medicines and medical devices; Correct and timely
production of magisterial drugs; They determine the correctness of the prescribed medicine, dispense the appropriate
medicine, monitor and report side effects; They carry out proper administrative data processing in the pharmacy. The
student will be able to use professional literature correctly; use acquired knowledge in the field of new drugs; Rational
solutions to practical problems from the pharmaceutical industry

Course unit contents

Practical classes

Acquaintance with professional literature, pharmaceutical calculations. Rooms and equipment in the laboratory.
Acquaintance with the valid legal and professional regulations that regulate the production of master medicines.
Keeping professional records (book of production of master medicines, laboratory diary). Preparation of dishes,
utensils, packaging and creation of conditions for the production of magisterial medicines. Procurement, reception and
storage of substances. Production, packaging and labeling of prescription drugs (checking doses and compatibility of
present substances). Layout and purpose of rooms in the pharmacy. Acquaintance with pharmacy literature (drug
register...), division of tasks and responsibilities of employees. Legal and professional responsibility of pharmacists.
Keeping professional records (book of narcotics, private prescriptions, appointment books). Checking deadlines and
certificates of drugs and medical devices.), receiving and storing drugs and medical devices with special reference to
drugs from the cold chain. Defection of the pharmacy. The procedure for disposal of medicines and disposal of
pharmaceutical waste. Acquaintance of students with dietary products as well as possible drug-dietary product and
drug-food interactions. Acquaintance of students with the medical devices available at the pharmacy. Monitoring and
reporting of adverse drug reactions. Training on the software used in the pharmacy (processing of invoices and delivery
notes that follow the turnover), implementation of procurement of drugs and medical devices under the supervision of
pharmacists. Familiarizing the student with the prescription form and the regulations governing this area. Determining
the correctness of the prescription in terms of dispensing mode, dosage, pharmaceutical form and required quantities.
Issuance of drugs with a prescription, without a prescription from the group of narcotic drugs and psychoactive
substances. ldentification of problems related to the use of medicines, processing of prescriptions. Development of
communication skills with patients, colleagues and doctors. Communication with the patient, informing the patient how
and what the medicine is used for, what are the possible side effects of the medicine.

Literature

o Troy David, Remington -The Science and Practice of Pharmacy, Baltimore: Lippincot Williams and Wilkins; 2006.

o Swarbrick J, Boylan J. Encyclopedia of Pharmaceutical Technology. 2nd ed. Vol. 1-3. New York: Marcel Dekker;
2002.

Number of active teaching classes: | Lectures: | Practice: 150

Teaching methods
Work in small groups

Examination methods (maximum 100 points)

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

practical classes practical exam

colloguiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Rational and safe use of herbal products

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in X semester

Course unit objective

Acquiring comprehensive and professional knowledge about the safe and effective use of herbal preparations in
practice, including their pharmacological properties, mechanisms of action, indications, contraindications, and potential
interactions with other medications. Students will develop critical thinking and practical skills necessary for advising
patients on the rational application of herbal preparations, with special emphasis on individual health needs and specific
clinical conditions.

Learning outcomes of course unit

The student recognizes different types of medicinal plants and their active components, classifies them according to
their therapeutic properties, and possesses knowledge about the mechanisms of action, absorption, metabolism,
distribution, and excretion of herbal preparation components. The student identifies and analyzes potential interactions
of herbal preparations with conventional medications and other substances. They recognize and assess the risks of using
herbal preparations. The student is equipped to effectively communicate with patients about the safe use of herbal
preparations, including explaining potential risks and benefits.

Course unit contents

Theoretical classes

The importance of herbal preparations in modern medicine. Herbal components and their pharmacological properties.
Evaluation of the efficacy and safety of herbal preparations based on scientific research. Legal regulations and
standards. Quality control and certification of herbal preparations. Adverse effects and contraindications for the use of
herbal preparations. Interactions of herbal preparation constituents with conventional medications and food. Use of
herbal preparations in sensitive populations: pregnant and breastfeeding women, children, and the elderly. Use of herbal
preparations in individuals with specific health conditions and diseases: allergies, chronic diseases, autoimmune and
psychiatric disorders; Tolerance and addiction.

Practical classes

Quality standards in the production of herbal preparations. Consideration of efficacy and safety in real-world situations.
Herbal monographs (EMA, German Commission E, ESCOP). Guidelines for patient communication and providing
information on the safe use of herbal preparations. Analysis of clinical studies and case studies. Patient counseling -
simulation of pharmacist-patient consultations. Research on specific topics related to the use of herbal preparations -
presentation, analysis, and conclusions of the research. Resources and tools for detecting interactions between herbal
preparations and drugs.

Literature

o Schulz V, Hénsel R, Blumenthal M, Tyler VE. Rational Phytotherapy: A Reference Guide for Physicians and
Pharmacists. Berlin: Springer Science & Business Media; 2004.

o Williamson E, Driver S, Baxter K. Stockley's Herbal Medicines Interactions: A Guide to the Interactions of Herbal
Medicines. 2nd ed. London: Macmillan Distribution; 2013.

o Boullata J, Armenti V. Handbook of Drug-Nutrient Interactions. 2nd ed. Totowa: Humana Press; 2010.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, Practical work, Work in small groups.

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures 10 written exam 40

practical classes (exercises) 30 oral exam

colloguiums 20 practical exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Dietary supplements

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in X semester

Course unit objective
Enable students to understand the application of dietary supplements for the purpose of diet prophylaxis and diet
therapy, as well as the physiological and pharmacological basis of nutritional supplementation.

Learning outcomes of course unit

Upon completion of the Dietary Supplements course, the student is expected to acquire basic knowledge of the general
principles of nutritional supplementation, physiological and pharmacological bases of the application of nutritional
supplements, health and nutritional statements, current legal regulations and recommendations for the use of dietary
supplements for the purpose of diet prophylaxis and diet therapy. The student is expected to develop the skill of solving
practical problems in the field of application of dietary supplements, the skill of interpreting analyzes of dietary
products, as well as the correct application of dietary supplements as part of preserving and improving human health.

Course unit contents

Theoretical classes

Physiological bases of dietary supplements application. Dietetics. Mechanisms of water and minerals secretion and
absorption. Mechanisms of digestion and absorption of proteins, amino acids, fats and fatty acids. Importance of dietary
supplementation. Development of dietary supplementation and application. Basic definitions and divisions of dietary
products.

Practical classes

Preparation of samples for analysis. Methods of dietary products analysis. Energy value of dietary product. Declaration.
Health and nutritional statements. Packaging of dietary products. Examples of dietary products.

Literature

o Belitz H. Food Chemistry. Berlin; Springer; 2009.

o Hall J. Guyton & Hall Textbook of Medical Physiology. 14th ed. International ed. Philadelphia: Elsevier Science;
2021.

o Webster-Gandy J, Madden A, Holdsworth M. Oxford Handbook of Nutrition and Dietetics. 3rd ed. Oxford: Oxford
University Press; 2020.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, practical classes

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam 50

practical classes 30 practical exam

colloguiums oral exam

seminars 20




Study program: Integrated academic studies of pharmacy

Course unit: Ecotoxicology

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in X semester

Course unit objective

The student will become familiar with the basic groups of toxic pollutants, their fate in the environment and the
mechanism of toxic action by which they pollute substances, which act at the level of the individual, population and
ecosystem. Students will become familiar with the organization and role of the toxicological-chemical laboratory,
sampling materials for toxicological-chemical analysis (water, air, soil) and the most important living communities

Learning outcomes of course unit

Students are able to recognize potential pollutants in the environment, classify them and evaluate their harmful effects.
They mastered practical knowledge of methods of sampling, isolation and toxicological analyzes of toxic pollutants.
They are familiar with the basic principles of poisoning therapy and the use of antidotes. They acquired basic
knowledge about the management of toxic substances and waste. They develop a critical approach when analyzing and
interpreting the results of scientific research in the field of ecotoxicology.

Course unit contents

Theoretical classes

Organization and role of the toxicological-chemical laboratory. Methods of isolating poison from toxicological
material. Multidisciplinarity of toxicology. Toxicity criteria and factors. Toxicokinetics. Dose-response relationship.
Mechanism of toxic effect. Toxic effect of poison on organs. Mutagenicity, teratogenicity, carcinogenicity. The most
significant pollutants in the environment. Consequences of water, air and soil pollution. The response of individuals,
populations and ecosystems to polluting substances. Impact of pollution on human health. Toxicity tests and
environmental biomonitoring. Biomarkers of environmental pollution. Basic principles of poisoning therapy and
antidotes. Regulation of poisons. Management of toxic substances and waste. Pharmaceutical waste. Analysis of
epidemiological studies. Presentation of a case of poisoning.

Practical classes

Samples and sampling of materials for toxicological-chemical analysis (water, air, soil). Dose-response curve.
Toxicokinetic models. Poisonous gases and volatile substances (sampling and analysis). Toxic metals (sampling and
analysis). Pesticides (sampling and analysis). Biomonitoring of the environment. Analysis of epidemiological studies.
Presentation of a case of poisoning. Pharmaceutical waste (disposal of expired drugs).

Literature

o Newman MC. Fundamentals of Ecotoxicology. 3rd ed. Boca Raton: CRC Press; 2009.

o Jorgensen E, editor. Ecotoxicology. San Diego: Academic Press; 2010.

o Klaassen CD, Amdur MO, editors. Casarett and Doull's Toxicology: The Basic Science of Poisons. 8th ed. New
York: McGraw-Hill; 2013.

Number of active teaching classes: 45 | Lectures: 30 | Practice: 15

Teaching methods
Lectures, practical work in groups, group projects

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
student’s activity during lectures written exam 60

practical classes 10 practical exam

colloguiums oral exam

seminars 30




Study program: Integrated academic studies of pharmacy

Course unit: Pharmaceutical hospital practice

Course status: Elective

ECTS: 4

Prerequisites: Enrolled in X semester

Course unit objective

Acquaintance of students with the organization and work of central and departmental hospital pharmacies. Getting to
know the laws and regulations that regulate the operation of closed pharmacies. Mastering basic procedures in the work
of central and ward hospital pharmacies. Practical work of students in hospital pharmacies and communication with
doctors and patients in hospital wards.

Learning outcomes of course unit:

Upon completion of the course in Pharmaceutical hospital practice, the student is expected to acquire basic knowledge
of laws and professional regulations that regulate the work of closed pharmacies, to adopt European guidelines on
hospital pharmacy with reference to clinical pharmacy. The student will master the planning, centralized procurement,
reception and storage of cytostatics, anti-infective drugs as well as drugs from the positive list of the RFZO for systemic
use in the hospital pharmacy. The student will master the legal regulations that define the production of master drugs,
keeping professional records (narcotics book, schedule book, prescription book) and therapeutic guidelines, monitoring
and prevention of adverse drug events in internal medicine patients

Course unit contents:

Theoretical classes

Use of mandatory professional literature in hospital pharmacy. Stock monitoring of the hospital pharmacy and regular
supply. Keeping documentation for receiving and issuing medicines. Acquaintance with the data containing a brief
summary of the drug. Determining the correctness of the prescription in terms of dispensing regime, dosage,
pharmaceutical form, required quantities and conciliar decision. Determining the correctness of the prescription in terms
of dispensing regime, dosage, pharmaceutical form, required quantities and conciliar decision. Preparation of dishes,
utensils, packaging and creation of conditions for the production of magisterial medicines. Keeping professional
records. Preparation of drugs for dose-dependent tests of medicinal allergies. Procurement, storage, preparation and
disposal of medicines, sterile solutions and sanitary materials in hospital pharmacies

Practical classes

Keeping professional records. Checking deadlines and certificates of drugs and medical devices. Documentation
management (needbook, request per patient, special forms and procurement requests). Acquaintance with the current
state of antibiotics in the stock of the hospital pharmacy. Correct filling of the prescription for cytostatics according to a
special regime (N1 and N2 order). Preparation of dishes, utensils, packaging and creation of conditions for the
production of magisterial medicines. Keeping books on the production of master drugs. Practice in the central hospital
pharmacy and in hospital pharmacies.

Literature
o Winfield J, Rees J, Smith I. Pharmaceutical Practice: Elsevier; 2009.
o Stephens M,Hospital Pharmacy. 2nd ed. London: Pharmaceutical Press; 2011.

Number of active teaching hours: 45 | Lecture: 30 | Practice: 15

Teaching methods
Lectures, practical work, work in small groups

Examination methods (maximum 100 points)

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

practical classes practical exam

colloquiums oral exam

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Final work - research

Course status: Mandatory

ECTS: 6

Prerequisites: Enrolled in X semestar

Course unit objective:

Education of students for independent conceptualization and design of research projects, their implementation, and
analysis. Acquiring competencies in finding relevant sources through searching domestic and international databases,
as well as adopting skills in applying appropriate research methodologies and utilizing previous knowledge in
statistical processing and analysis of results, thereby enabling students to have a comprehensive approach to the
research process and encouraging critical thinking.

Learning outcomes of course unit
Preparation and training of students for the independent creation, implementation, and defense of their final thesis

Course unit contents:

The student’s final thesis is carried out under the supervision of a mentor and includes the following steps:
determining the thesis topic, creating a detailed research plan, searching for relevant literature, conducting research
using appropriate statistical methods, interpreting the obtained results, and discussing them—all with the aim of
enabling students to independently create and defend their thesis. The procedure for submitting the final thesis is
defined by the Regulations on the Preparation of Final Theses for Integrated academic studies of the Faculty of
Medical Sciences in Kragujevac, and detailed instructions are available on the official website of the Faculty.

Literature:
o Literature in the field of research that the student will be engaged in
o Relevant literature recommended by the mentor

Practice:
SRW: 240

Number of active teaching classes: Lectures:

Teaching methods
Consultative work with the mentor, collection and analysis of literature, conducting the research part, integration of
theoretical knowledge and research results in written form, and preparation of presentations

Examination methods (maximum 100 points)

Exam prerequisites No. of points: Final exam No. of points:
research work 40 written exam
drafting of a written project 30 presentation and defense of the 30

draft of the written project

colloquiums

seminars




Study program: Integrated academic studies of pharmacy

Course unit: Final work - design and defence

Status of course unit: Mandatory

ECTS: 10

Prerequisites: Enrolled in X semester

Course unit objective:

The Final work - design and defence — aims to enable students to practically apply the knowledge and skills acquired
during their studies; apply research methodology to a specific practical or theoretical problem; apply skills in the field
of statistical data analysis as well as appropriately present results in tabular and graphical form; develop the ability for
effective interpretation and presentation of research findings in written form and through oral defense.

Learning outcomes of course unit:

The successful defense of the final thesis and the acquisition of competencies for further scientific research and
independent publication of research results involve the adoption of skills and knowledge that will be useful in the
process of continuous education, as well as in facing future academic or professional challenges

Course unit contents

The Final work - design and defence — represents the final phase of the academic process. After detailed consultations
with the mentor, during which the topic, design, and research methodology are articulated, relevant sources are
identified, and statistical analysis of the obtained data is conducted, the student proceeds to the independent creation
and defense of the thesis. The final thesis must be composed in the following format: introduction, objectives, materials
and methods, results, discussion, conclusion, and references. The technical parameters of the thesis are defined by the
Regulations on the Preparation of Final Theses for integrated studies of the Faculty of Medical Sciences in Kragujevac.
The thesis must receive affirmative evaluations from two reviewers. After receiving positive reviews, the final bound
version of the thesis, along with the reviewers' reports, is submitted to the student administration office. Following this,
a date is scheduled for the public oral defense before a three-member committee. The committee evaluates the thesis
with grades ranging from 5 to 10, with a passing grade (6-10) being integrated into the student's grade point average. A
thesis that is not successfully defended is graded 5. Upon completion of the defense, all necessary documentation is
submitted to the student administration office to issue an official certificate of graduation.

Literature
o Literature in the field of students research
o Relevant literature recommended by the mentor

Practice:
Other classes: 90

Number of active teaching hours: Lecture:

Teaching methods:
Consultative work with the mentor, collection and review of literature, conducting the research part, synthesizing
theoretical knowledge and research results in written form, presentation.

Examination methods (maximum 100 points)

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

practical classes defence of the final work 30
colloguiums

creation of the final work 70




