Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamMera: (DOTO'eJIeKTPOHCKa M MaCcHa CHEKTPOMeTpI/Ija 6I/IOMOJICKlea

Hacrasuuk niu Hacrapuuuu: [paryrun lllesuh

Craryc npeamera: U360pHu

bpoj ECIIB: 15

Yciaos: Pu3nka MoJieKyaa

Hmmb npeamera VYmo3HaBambe MOAEPHUX CKCIICPUMEHTAJIHUX TEXHUWKAa Oa3upaHuX Ha (OTOHCKO] U
EJICKTPOHCKO] CIIEKTPOCKOIUj W MAacCEHO] CIIEKTPOMETPHjH MOJIEKyJa U OHOMOJIEKYJa, Ha HHUBOY KOjH
omoryhaBa akTuBHO yuemrhie y MOJIEpHUM HCTpakuBamuMa. PasymeBambe OCHOBHHX KOMIIEIaTa WHTEpaKIyje
¢dorona/enekTpoHa ca Monekynuma. IloxmcTumaj crymeHata 3a  0aBJjbeEHE  WHTEPAHUCIUILIMHAPHUM
HCTPaKHBabHMA.

Hcxon mpeamera PasymeBame eKCIICpUMEHTAIHHX TEXHHKA OasMpaHWX Ha (OTOHCKOj, EJIEKTPOHCKO] U
MaceHO]j CIIEKTPOMETPHjH U YCBajamhe 3Hama MOTPEOHOT 32 UCTPAKUBAYKHU Pal Yy HU3Y MOX00IAaCTH y KOjuMa
ce KOPHCTE IOMEHYTE eKCIICPHMEHTAIIHE METOIE.

Canp:kaj npeamera

Teopujcka nacmasa 1. @OTO-EJIEKTPOHCKA CIIEKTPOCKOIIHJA: 1.1 Ocnoguu npunyunu u memooe 1.2
Enexmponcka onmuxa u useopu enexmpouckoe maaza; 1.3 Hzeopu VUV u X-ray ¢oomona (cunxpomponu); 1.4.
Enepeujcku ananuzamopu u oemexmopu enrexkmpona; 1.5. Cnekmpockonuja yoapom enexmpona, 1.6 Jlacepcxa
cnexkmpockonuja 1.7 VUV u X-ray ¢omo-erekmponcka cnexkmpockonuja; 1.8 Ilpumepu easicrux
excnepumeHamd.

2. MACEHA CIHEKTPOMETPHJA: 2.1 OcnosHu npunyunu macene cnekmpomempuje; 2.2 Memooe
Jjonuzayuje monexyna; 2.3 OcHOGHU MUNOGU MACEHUX CeJleKmopa U Memoda macene cnekmpomempuje; 2.4
Tanoem macena cnekmpomempuja u ; 2.5 Akyuona cnekmpockonuja, 2.6. Ilpumepu 8ascHux excnepumernama.
3. BUOMOJIEKYJIIH 3.1 Humepaxyuje amomckux uecmuya ca Ouomonexyauma;, 3.2 Paoujayuono
owmehere; 3.3 Cagpemena ucmpasxicugaroa y Qusuyy OUOMONEKYIqA.

Ipaxmuuna nacmasa

Cmydenmu pade cemuHapcke padose y3 KOHYYImayuje ca HaCMAasHuKoM u paoe y 1abopamopuju y3 Hao3op u
MEHMOPCME0 HACMABHUKA, UU, pad OOKMOpaHma Ha U3AOPAHOM eKCHepUMEHMATHOM Npojekmy V3
UHOUBUOYATIHE KOHCYImAayuje ca HacmasHUKoM.

IIpenopyyena aureparypa

J. H. Moore, C.C. Davis, M. A. Coplan, "Building Scientific Apparatus", Cambridge UP (2009)

C. Dass, "Fundamentals of Contemporary Mas Spectrometry", John Wiley & Sons, Inc (2007)

W. Demtroder, "Atoms, Molecules and Photons", Springer-Verlag Berlin Heidelberg (2006)

D. A. Skoog, "Principles of Instrumental Analysis", Saunders College Publishing (1985)

Enextpon-Cro rommnHa on otkpuha, cBecka 3: MimaszeBu enexrpoHa (ISBN:86-17-05537-5), ceecka 4:
Wurepakiyje nuckoeHeprujckux enekrpora (ISBN:86-17-05497-2) - Munan Kypena . penakrop, CAHY u
3aBoj 3a ylIOeHUKE U HacTaBHaA cpenctsa beorpan, 1997.

Garcia Goémez-Tejedor, Gustavo; Fuss, Martina Christina (Eds.), "Radiation Damage in Biomolecular
Systems", Springer, 2012, ISBN 978-94-007-2564-5

bpoj uacoBa akTHBHE HAacTaBe | Teopujcka HacTaBa: | IIpakTuyHa HacTaBa:

MeTtoae usBolhema HacTaBe
IIpenaBama, KOHCYNTAIH]€, EKCTIEPUMEHTAIHHU PaJl, pajl Ha pauyHapy, u3paja ceMuHapa u qomahux 3amaraka.

Ouena 3Hamwa (MakcuMasaHu 0poj moena 100)
AKTHBHOCTH y TOKY HacTaBe 10 moeHa

NpaKTHYaH paj 20 noena
CeMHUHAPH 20 moena
YCMEHH HCITHUT 50 moena

Hauun npoBepe 3Hama MoOry OWTH pa3nuuuTH : (HMCMEHM HMCIHUTH, YCMEHH MCHT, NpE3EHTalMja MpOjeKTa,
CEeMHHApH UT/L......

*MakcumaiHa aykHa | crpanuna A4 gopmara




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Photo-electron and mass spectrometry of biomolecules

Teacher(s): Dragutin Sevi¢

Status of the subject: elective

Number of ECIIb points: 15

Condition: Molecular Physiscs

Goal of the subject Introduction to modern experimental techniques based on photon and electron
spectroscopy and mass spectrometry of molecules and biomolecules, on the level that allows active
participation in modern research. Understanding the basic concepts of electron/photon interaction
with molecules.

Outcome of the subject Understanding the experimental techniques based on electron, photon and
mass spectrometry and acquisition of knowledge which is necessary for an active research in a
number of related scientific fields.

Content of the subject

Theoretical lectures

1. ELECTRON SPECTROSCOPY: 1.1. Basic principles and methods. 1.2. Electron optics and
electron beam sources. 1.3. VUV and X-ray photon sources (synchrotrons). 1.4. Energy analyzers
and electron detectors. 1.5. Electron-impact spectroscopy. 1.6. Laser spectroscopy. 1.7. VUV and X-
ray photo-electron spectroscopy. 1.8. Important example experiments.

2. MASS SPECTROMETRY: 2.1. Basic principles of mass spectrometry. 2.2. lonization methods.
2.3. Basic types of mass selector devices and mass spectrometry methods. 2.4. Tandem mass
spectrometry. 2.6. Action spectroscopy. 2.7. Important example experiments.

3. BIOMOLECULES: 3.1. Interaction of atomic particles with biomolecules. 3.2. Radiation damage.
3.3. Modern research in the physics of biomolecules.

Practical lectures

Students prepare seminar works under the guidance of the teacher and work in a laboratory under
the supervision of the teacher; or, work of student on chosen experimental project with individual
consultations with teacher.

Recommended literature

J. H. Moore, C.C. Davis, M. A. Coplan, "Building Scientific Apparatus", Cambridge UP (2009)

C. Dass, "Fundamentals of Contemporary Mas Spectrometry", John Wiley & Sons, Inc (2007)

W. Demtroder, "Atoms, Molecules and Photons", Springer-Verlag Berlin Heidelberg (2006)

D. A. Skoog, "Principles of Instrumental Analysis", Saunders College Publishing (1985)

Enextpon-Cro roamnHa on otkpuha, cBecka 3: MimaszeBu enexrpoHa (ISBN:86-17-05537-5), ceecka 4:
Wurepakiyje nuckoeHeprujckux enekrpora (ISBN:86-17-05497-2) - Munan Kypena . penakrop, CAHY u
3aBoj 3a yIOeHUKE U HacTaBHaA cpenctea beorpan, 1997.

Garcia Goémez-Tejedor, Gustavo; Fuss, Martina Christina (Eds.), "Radiation Damage in Biomolecular
Systems", Springer, 2012, ISBN 978-94-007-2564-5

Number of active classes | Theory: | Practice:

Methods of delivering lectures
Lectures, consultations, experimental work, computer simulations, seminars and home works.

Evaluation of knowledge (maximum number of points 100)
coursework 10 points
practical work 20 points
presentations 20 points
oral exam 50 points

Ways of testing the knowledge may vary: (written tests, oral exam, project presentation, seminars

*maximum length 1 A4 page




