Crynujckn mporpam: bronnxemepuHr/MammHCKO HHXEHEPCTBO

Ha3zus npeamera: Pauyncka nuHamuka ¢uiynaa

HacraBuuk: ®@uaunosuh JI. Henan, Casuh P. Ciio6oaan

Cratyc npeaqmera: M300pHu

Bbpoj ECIIB: 6

Yciaos: Hema

Hnse npeqmera

[ws mpenmera je ymo3HaBame CTyJeHAaTa ca OCHOBaMa payyHCKe AWHAMUKe (Iyuaa Kao IITO Cy
MEIIOBUTA, MEHAITH M eKCIUIMIUTHA (opMmylanpja pelraBama Iosba (GIynaa, MeTo] KOHAYHUX
eJieMeHaTa, METOJ] KOHauyHUX pasznuka, Taylor-Galerkinov MeTon 3a HecTallMOHAPHO CTpyjare (iynna,
UPWIND Ttexnuka, TAYLOR-GALERKIN Metona u crpersyTo peliaBame npoOieMa HHTEpakKiuje
conmua-QIryns.

Hcxon npeamera

[locne caBnmajaHOr mMmporpaMa M MOJOXEHOT HCIUTAa W3 TMpeaMeTa pauyHcKe MexaHuke (iayuaa
kanaugatu he mohm ca ycmexoMm ma mpaTe caipkaje IpeaMmera KOju ce HaaoBe3yjy Ha obiact
npopadyHa (GU3MYKHX TI0Jba, KA0 M Ja Ce YKJby4e y HCTPa)XUBAYKM M HAYYHH paJ U3 OBE HOBE
obOmactu. 3Hama koja he kangumatu crehu ce oIHOCE HA OCHOBHE METOJE HYMEPHUYKOT pellaBarba
nojba cTpyjama (Qiayuaa, CIOPETHYTHO pellaBamba Npo0iieMa HHTEpakuuje conua-QuyuI Kao H
TapaJieJTHO pelllaBarke BEIUKUX MpodiieMa y cTpyjamy haynaa.

Cappxaj npeamera
Teopujcka nacmasa

YBon u ocHoBHu mojmMoBn y CFD. Memosuta ¢opmyrnanuja (Op3uHe-nputncun). llenantu
¢dopmynanmja u excrMuuTHa Qopmynanuja. Hymepuuko pemasame mpobiema MexaHuke (iayuaa
KOHayHMM pasnukama. Taylor-Galerkinov merox 3a HectaunoHapHo cTpyjame ¢uyunga. UPWIND
TexHuka y sumeanMeH3noHoM mpoctopy. TAYLOR-GALERKIN metoga. Croperayto perraBame
uHTepakuuje conuna-payun. Hecnipernyro pemiaBame unrepakiuje conua-payun. ALE dopmynarmja.
ExcnnmuuuTHO-UMIUIMUMTHA anroputMu (Tpokopaunn). TypOynentHu mogenu y CFD. Hymepuuxo
pemaBambe npoliemMa TIpaHMYHMX clojeBa. Hymepuuko pemiaBame KOMIPECHOMIIHHX CTpYyjamba.
[Tapanenso npornecupame y CFD.

Hpaxmutma Hacmaea

VY OKBHpY CTYIMjCKOT HWCTPaXHMBAuKOI paja CTyAeHTH he OWTH 0cCmocoOJbeHM 3a OCHOBHA
HCTpaXXHBamba y 00JIaCTH MIpeIMeTa.

JIuteparypa
1. ®ununosuh H., OcHoBu Ononmxkemepunra, OaxkyiTeT HHXEHEPCKuX Hayka, Kparyjesan, 2012.
ISBN 978-86-86685-66-7.
2. Kojuh, M., Cnaskosuh, P., J)Kuskosuh, M., I'pyjoBuh, H.: Merog Konaunux Enemenara I,
Jluneapna ananmza, MammHcku dakynret, Kparyjesarr, 1998.

3. Bathe, K.J.: Finite Element Procedures in Engineering Analysis, Prentice-Hall, Inc., Englewood
Clis, New Jersey, 1982.

Bpoj yacoBa akTHBHe HacTaBe ‘ Teopujcka Hacrasa: 45 ‘ IpakTuuna nacrasa: 30

Metoae uzBohema HacTaBe

[IpenaBama, ayAMTOPHE BEXOE, CAMOCTAIIHU Pa/l.

Ouena 3Hama (MakcuMaaHu 0poj moena 100)

Hpe)mcrmTHe o0aBe3e InmoeHa 3aBp1mm HCIIUT InmocHa

AaKTUBHOCT Y TOKY IIpeJaBamba 5 YCMEHHU UCTIUT 30

MIpaKkTUIHA HaCcTaBa 65
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Hme u npe3ume Jam6op Huxonuh
3Bame Hayunu capagauk
Ha3uB nHCTUTYHHje Y KO0jOj HACTABHMK PaJH ca MyHUM HHcTutyT 32 HHOPMAIIMOHE TEXHOJIOTHj€, Y HUBEP3UTET Y
PagHUM BPeMEHOM M Off Kaja Kparyjesiyy, [lenaptMaH 3a TEXHHYKO-TEXHOJIOLIKE HayKe
Y:ka HayYHa OJIHOCHO YMEeTHHYKA 00J1acT IMpumemena nHbOpPMaTHKa U PaTyHAPCKO HHKEHEPCTBO
AkajieMcKa Kapujepa
Toguna Huctutyuuja Obaact
N360p y 3Bame 2019 DakyTeT HHKEHEPCKUX HAyKa y [MpumereHa HHOPMATHKA U PATyHAPCKO
Hay4YHOT CapajHHKa Kparyjesiy HHXCHEPCTBO
Jloktopar 2017 DakynTeT NHKEHEPCKUX HAYKa Y [IpumemeHa HHPOPMATHKA U padyHAPCKO
Kparyjesiy HHXCHEPCTBO
Junnoma 2011 DakynTeT HHKEHEPCKUX HAyKa Yy [MpumemeHa nHGOpPMaTHKA U PaTyHAPCKO
KparyjeBy HWHXEHEPCTBO
Crnucak npeaMera Koje HACTABHHK AP:KH Yy TeKyhoj MIK0JICKOj roquHn
P.b. Ha3zus npenmera Bpcra ctynuja
1. CodTBepcka OKpyKema 3a pa3Boj MAC Pa3Boj Kommjytepckux Urapa (YHUBEp3uTeT y
KOMITjyTepCKHX urapa 1 Kparyjesiry)
2. [IpojexToBame KOPHCHUYKOT 10KUBIbA]ja MAC Pa3Boj Kommjyrepckux Urapa (YHUBEp3uTeT y
Kparyjesuy)
3. PauyHcka nuHamuka Qurynga MAC buounxemepuHT

Penpe3enraTuBHe pedepenne (MUHIMAIHO 5 He Buine ox 10)

1. | Nikolic D., Filipovic N., Chapter 3 - Topological and parametric optimization of stent design based on numerical methods, Editor(s): Nenad
Filipovic, Computational Modeling in Bioengineering and Bioinformatics, Academic Press, 2020, Pages 69-103, ISBN
9780128195833, https://doi.org/10.1016/B978-0-12-819583-3.00003-5.
(https://iwww.sciencedirect.com/science/article/pii/B9780128195833000035)

2. | Filipovic N., Nikolic D., Isailovic V., Milosevic M., Geroski V., Karanasiou G., Fawdry M., Flanagan A., Fotiadis D., Kojic M. (2021) In
vitro and in silico testing of partially and fully bioresorbable vascular scaffold. J Biomech. Jan 22;115:110158. doi:
10.1016/j.jbiomech.2020.110158. Epub 2020 Dec 2. PMID: 33360181.

3. | Filipovic N, Nikolic D., Isailovic V., Milosevic M., Geroski V., Karanasiou G., Fawdry M., Flanagan A., Fotiadis D., Kojic M.(2021) In
vitro and in silico testing of partially and fully bioresorbable vascular scaffold. J Biomech. Jan 22;115:110158. doi:
10.1016/j.jbiomech.2020.110158. Epub 2020 Dec 2. PMID: 33360181.
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Aneurysms, Annals of Vascular Surgery, vol. 45, no. , pp. 223-230,DOI: 10.1016/j.avsg.2017.06.054

Zdravkovic N., Milosevic Z., Saveljic I., Nikolic D., Miloradovic V., Filipovic N., (2017) Three-Dimensional Biomechanical Model of Benign
5. | Paroxysmal Positional = Vertigo in the Semi-Circular Canal, Tehnicki vjesnik-technical gazette, 24:1769-1775,
https://scidar.kg.ac.rs/handle/123456789/8719

Nikoli¢ D., Radovi¢ M., Aleksandri¢ S., Tomasevi¢ M., Filipovi¢ N., (2014) Prediction of coronary plague location on arteries having
6. | myocardial bridge, using finite element models. Computer Methods and Programs in Biomedicine, 117;2:137-144, doi:
http://dx.doi.org/10.1016/j.cmpb.2014.07.012, ISSN 0169-2607,

Janovic A., Saveljic 1., Vukicevic A., Nikolic D., Rakocevic Z., Jovicic G., Filipovic N., Djuric M., (2014) Occlusal load distribution through
7. | the cortical and trabecular bone of the human mid-facial skeleton in natural dentition:A three-dimensional finite element study, Annals of
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8. | Microstructural properties of the mid-facial bones in relation to the distribution of occlusal loading, Bone, 68:108-114, doi:
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30MpHHU MoJALH HAYYHE, OTHOCHO YMETHHYKE U CTPYYHEe AKTHBHOCTH HACTABHUKA
VYkynau Opoj uurara 136 Scopus database
VYxynan 6poj panosa ca SCI (SSCI) nucrte 17
TpenyTHO y4emhie Ha IpojeKTUMA Jomahu 1 | Mehynapomau 2
VYcaspinaBama . SCOPES Workshop, Fribourg, Switzerland, 2014

. SCOPES Workshop, Fribourg, Switzerland, 2015

Jlpyru mojaiy Koje cMarpare pejieBaHTHUM

Cexkpetap Cprickor IpymTBa 3a MexaHuKy; Ynan Cprckor ApyIiTBa 3a padyyHCKY MEXaHUKy; Ynan Mel)yHapomHOT yapyxema 3a
Teopujcky u npumemneny Mexannky IUTAM (International Union of Theoretical and Applied Mechanics); Ynan mehynapomgaux
yApyKema 3a padyyHcKy Mexanuky International Association for Computational Mechanics (IACM) u European Community on
Computational Methods in Applied Sciences (ECCOMAS).




Crynujcku nporpam: bronmxemeprar/ManimHCKO HHXESHEPCTBO

Ha3us npeamera: KomnjyTepcko Moiennpame HHTEPAKIHja OMOAKTHBHUX jSINHEHa ca IPOTEHHIMA

HacraBuuk: np Jejan MunenkoBuh

Craryc npeamera: M360puu

Bbpoj ECIIB: 6

Ycios: /

usbs npegmera

Kpo3 Teopujcky M mpakTH4YHy HacTaBy Koja Ce OABHMja y OKBHpPY IIpeIMeTa CTyIeHTH he ce yno3Hatu ca
aHaJIM30M MHTEpaKifja OMOAKTHUBHUX jelUbEeha U OMOJIONIKH BaKHUX MapKOMOJIEKYJa (MpOTenHa) MPUMEHOM
CHMYJTalja MOJICKYJICKOT JOKHHTa 1 MoJiekyJicke nuHamuke (M/J]). Campxaj npeamera obyxBata enykaiujy 3a
Kopuiheme cCOPTBEPCKHUX MaKeTa MOJIEKYJICKOT fokuHTa 1 M/].

Hcxon npenmera

Hakon oncnymane HacTaBe npenBul)eHe ITAHOM M IIPOTrpaMoM IIpeaMeTa CTYACHTH hie caMOCTaIHO KOPUCTHTH
coprBepcke makere AutoDock, AutoDock Vina, AMBER, NAMD, GROMACS, xao u nporpame caapxane y
muMa. [[puMeHOM CcTedeHnX 3Hama CTyIeHTH he Mohm Ja pasymejy M Tymade WHTEpakilije ocTaBpeHe m3mely
OMOAKTHBHUX jeIN-EHha ca MPOTEMHNMA, JOOHjeHe CIMYJIalijaMa MOJIEKYJICKOT JOKHHTa u TuHaMuke. Taxole,
CTeueHa 3Hama he UM HapodnTo OWUTH KOPHCHA aKko ce Oyay OaBWIM pelraBameM CIIOKEHHX HCTPAaKMBAYKUX
mpobemMa Koju ce MOTY jaBUTH Y OOJIACTH MIPAKTUIHE U TEOPHjCKE XEMH]e.

Capgp:xaj mpenmera
Teopujcka nacmasa

KoMIjyTepcko HCIUTHBaEkE MHTEpaKIMja JUraHga ca OnoMosekyianMma. bronomkn Makpomonekynu. Ousznake
0ocoOuHEe OMONIOMIKUX MaKpoMOJeKysa. McnmuTuBame HHXHONTOpHE aKTUBHOCTH OMOKAaTHBHUX jeIU-CHha IpeMa
oJa0paHUM IIPOTEMHHMa IPUMEHOM MOJEKYJICKOT IOKMHTa. Mozjenupame HHJBHHX MecTa OHOAaKTHBHUX
jenumema. OnapehuBame NpUpoe MPOTEUH-IUTAaH/ WHTEPAKLUja: eJIeKTPOCTaTUYKH MOTEHIUjall, XUIpohoOHe
MHTepaKIiyje, BOAOHNYHE Be3e. MoJeKyIcko TMHaMU4Ka CUMyJanyja — Teopuja. Monekyincka MexaHuka. [losse
cune. Enepruja MunuMusanyje. Perynaiyja Temneparype U npuTHCKa. BennunHa cucTteMa M BpeMEHCKa cKalia
cumynanyje. [lorpeba 3a crnenmpuunnM napamerpuma MJI mporpama. Cumynanuje MJI-om. Muunmjamna
koH(purypanuja. Ilocrynak paBHorexe. ITokperawa npoaykuuje. Anannza nojaraka. OnpehuBame ciaobonHe
NPOTEUH-JIUTaH]| CHEPTHje.

HpaKmuqHa Hacmaea

BexOe cy yckialjeHe ca HACTaBHUM jeTMHUIIAMA M 00yXBaTajy TEOPHjCKY IUCKYCH]Y O 33/1aTHM HCTPaKNBAUYKUM
npobnemuMa. YBon y codreepe monekynckor mokuHra (AutoDock, AutoDock Vina, DOCK, u monekyscke
munamuke (AMBER, NAMD, GROMACS). Kopumiheme rpaguykor KOPUCHHYKOT HWHTep(ejca BH3yeTHE
modekyscke auHamuke (VMD). OcnoBe MJ] cumynanuja ca nporpamuma AMBER, NAMD, 1 GROMACS.
Ananmsa Tpajektopuje (BpeMeHckn 3aBucHe MJ] xoopmuHare) kopumhemem BM/I-a. Metoze 3a onpehuBame
cnoboaHe eHepruje: a) oapehuBame cI000AHE SHEPIUje MOICIOM HUMILIHIIMTHE cojiBaTanuje u 0) oapehuBame
crobomHe eHepruje "kuiobpan" MeTooM y3opkoBama (Umbrella sampling).

JlutepaTtypa

1. Molecular modelling : principles and applications, Andrew R Leach Harlow, England, New York,
Prentice Hall (2001).

2. Molecular Modeling and Simulation, Tamar Schlick, Springer (2010).

3. Combining docking and molecular dynamic simulations in drug design, Alonso, Hernan, Andrey A.
Bliznyuk, Jill E. Gready Medicinal research reviews (2006): 531-568.

Bpoj uacoBa akTuBHe HactaBe: | Teopujcka Hacrasa: 30 | MpakTnuna nacrasa: 30

MeTtone u3Bohema Hactase: [IpenaBama, BexxOe Ha pauyHapy, KOJIOKBH]YMHU, HCIIUT.

Ouena 3Hama (MakcuMaJnu 6poj moexa 100)

IIpeaucnutHe 06aBe3e nocHa 3aBpuiHN UCIUT nocHa
AKTUBHOCT Y TOKY IIpe/iaBaba 10 MUCMEHU MCIIUT 20
MpAaKTUYHA HACTaBa 10 YCMEHHU HCOT 30
KOJIOKBH]YM-H 20

CeMHHap-H 10




Crynujcku nporpam: bronmxemeprar/ManimHCKO HHXESHEPCTBO

Ha3us npeamera: CuHTe3a ogadpaHuX OMOJIOIIKAX MaTepHjaia

Hacrasuuk (Mme, cpenbe cinoBo, ipesume): Jip Eanna X. Asgosuh u Ip Jdymuna Cumujonosuh

Craryc npeamera: M360puu

Bbpoj ECIIB: 6

Yeaos: KoMrjyTepcko Moaenrupame HHTEPAKIja ONOAKTHBHUX jeIUbEHba ca IPOTEHHNMA

usbs npegmera

VYno3HaBame ca CTPYKTypOM HEKMX JIEKOBAa KOjU C€ KIMHWYKH NPUMEIYjy W TOTEHIWjaTHO OHOJOIIKU
aKTHBHUX jequmema. L{uib mpeaMera je na CTyIeHTHMA IPYKH TEOPUjCKE W NMPAaKTUYHE OCHOBE M3 00JacTH
cuUHTe3¢ OHWOJIOIIKMX MaTepHujalia Tj. OCHOcoOJpaBame CTyJeHATa 3a MPHMEHY CTaHAapIHC U CaBpEMCHE
METOJIOJIOTHje Yy pellaBamby IpodieMa u3 ope obiacti. pyrd BaxkaH LHJb je IPUMEHa CIIeKTpodIyopuMeTpuje
n UV-Vis-criektpohoToMeTpHje 3a HCIUTUBAKE HHXUOUTHPHE AKTUBHOCTA HOBOCHHTETUCAHUX | THILEHHA.

Hcxox npeamera

CTyIeHT KOjH je YCIIEIIHO 3aBpIINO OBaj Kypc Omhe y cTamy [a MpPaBIIHO NMPUMEHH TEOPH]CKO 3HAWmE Y
IUTaHUpPAaky CHHTE3e OMOJIOMIKUX MaTepHjaia U KOPUCTH CTaHIapAHE Tab0paTOpPHjCKe TEXHUKE y TOKY U3Bohema
cunreze. Takohe, Ouhe y cramy Oa AOOWjEHO jeOUHCHE H30Iyje Yy YUCTOM CTalkby HPUMEHOM Pa3THIATHX
MeToJla Kao CTO Cy: XpoMaTtorpaduja Ha KOJOHH H MpeKkpuctainmsanuja. [Ipexpucranuzamnuja he ce paguti u 'y
HJbY 100Mjarba MOHOKpHCTAJIA TIOTOJTHUX 32 PEHATCHCKY CTPYKTYpHY aHanu3y. I[lopen tora, ctyaeHt he outu
OCIOCOOJEEH J]a MPUMEHOM paslIMYMTUX crekTpockonckux wmeroga (Mudpaupsena n H u BC NMR
CIICKTPOCKOITHja) MOTBPAM CTPYKTYPY CHHTETHUCAHOT jeauiberba. CTyneHTH he caBiagaTH M CKCIEPHUMEHTAITHO
onpehuBame BpCTa MHTEpaKIMja ca 3HaYajHUM OMOMOJIEKYJIMMa IPHMEHOM OJAroBapajyhnx CIeKTpOCKOICKHX
Mmerona (cnekrpodayopumerprja 1 YB-BUC cnekrpodoromerpuja), mro he monpuHETH HHXOBOM 00JbeM
pasyMeBamy pe3ysTaTa JOOHjSHUX MOJICKYJICKHM MOICTHPAEM.

Capgp:xaj mpenmera

Teopujcka nacmasa

JlekoBM ca KIIMHUYKOM ITPUMEHOM: YIIO3HABAKbE Ca CTPYKTYPOM, CHHTE30M U MEXaHH3MOM JIejCTBA. Y I03HABAHE
ca peakldjaMa Ha KojuMma cy OaszupaHe Hajueuthe CHHTETHYKE METONE, KOje ce MPUMERY]y Y HHAYCTPUjCKO] U
1a00paToOpHjCKOj CHHTE3W JieKoBa. [IpuMeHa pa3iuunTHX CHEKTPOCKONCKMX METO/a HEONXOJHHX 32
onpehuBame CTpykType M uducTOhe HOBOCHHTETHCAHMHMX jenumema (Mudpampsena, 'H u C  NMR
CIIEKTPOCKONHja). YTO3HABake Ca TEXHHKaMa EKCIICPHUMEHTAJHOT OfpehuBama WHTepaKkiuja HCIUTHBAHUX
jennmemna ca o1abpaHuM OMOMOJICKYJIHMa.

Ipaxmuuna Hacmasa

Toxom 1abopaTopHjcKiX BEXOHM cTyneHTH he mpohn KoMImieTaH myT O CHHTe3e, MpednmhaBama 10 MOTIYHE
KapaxkTepu3aluje ofabpaHnux MOTEHIjaTHO ONOJIONMIKY aKTHBHUX jeIN-EHha. Y OKBHPY CHHTE3€ HEOIXOIHO je
mpo0aT! pas3IMdUTe CHHTETHYKE ITyTeBe Na omadpaTH HajmoBOJFHHUjH. ExcrepmMmeHTanHo oxpehuBame BpcTa
MHTEpaKIfja NCIUTHBAHUX jeUbeba ca 0fa0dpaHuM OMOMOJIEKYIMMa U aHaIu3a JOOMjeHHX pe3yJrara.

IIpenopy4ena quteparypa

1. Enuna Asposuhi m [ymmna Cumujonouh, Cunmesa 00adpanux OuoiomKu GKMUGHUX jeOurservd,
MaTepHjall ca IpeaaBama.

2. XK. Yexosuh: Oprancke cuHTe3e: peakuyje U MeToje, 3aBoj 3a yOeHHKe M HacTaBHa cpencrasa, beorparn,
2006.

3. C. MunocassseBuh, Ctpykryprae MHCcTpy™MeHnTanHe Metoze, Yuusep3urer y beorpany 1994.

4. 3. 1. Ilerposuh, [I. Cumujonosuh, B. I1. [lerpoBuh, bruooprancka xemuja- npaktukym, [IpupomHo —
Marematnuku (akynrer, Yausepsuter y Kparyjesy, 2015.

Bpoj uacoBa akTuBHe HactaBe: | Teopujcka Hacrasa: 30 | MpakTnuna nacrasa: 30

Metone mBoljema HacTraBe:

Ouena 3Hama (MakcuMaJnu 6poj moexa 100)

IIpenucnutHe 06aBe3e nocHa 3aBpuiHN UCIUT nocHa
AKTHBHOCT Y TOKY IIpe/laBamba 5 MMUCMEHHU UCTTUT /
MIpaKTUYHA HACTaBa 15 YCMEHH HCIIT 40
KOJIOKBH]YM-H 30

CEMHHAp-H 10




Study programme: Bioengineering / Mechanical Engineering

Course name: Computer modeling of interactions of bioactive compounds with proteins

Lecturer or lecturers: dr Dejan Milenkovi¢

Course status: Elective

No. of ECTS: 6

Precondition: /

Course objectives

Through theoretical and practical classes that will take place within the course, students will be introduced to the
analysis of the interactions of bioactive compounds and biologically important macromolecules (proteins) using
simulations of molecular docking and molecular dynamics (MD). The content of the course includes education
for the use of molecular docking and MD software packages.

Course outcomes

After attending the classes provided by the curriculum, students will independently use the software packages
AutoDock, AutoDock Vina, AMBER, NAMD, GROMACS, as well as the programs contained in them. By
applying the acquired knowledge, students will be able to understand and interpret the interactions achieved
between bioactive compounds with proteins, obtained by simulations of molecular docking and MD. Also, the
acquired knowledge will be especially useful for them if they deal with solving complex research problems that
may arise in the field of practical and theoretical chemistry.

Course content
Theoretical classes

Computer investigation of ligand interactions with biomolecules. Biological macromolecules. Physical
properties of biological macromolecules. Investigation of the inhibitory activity of bioactive compounds against
selected proteins using molecular docking. Modelling of target sites of bioactive compounds. Determination of
the nature of protein-ligand interactions: electrostatic potential, hydrophobic interactions, hydrogen bonds.
Molecular dynamic simulation - theory. Molecular mechanics. Force field. Energy minimization. Temperature
and pressure regulation. System size and simulation time scale. The need for specific parameters of the MD
program. Simulations by MD. Initial configuration. Equilibrium procedure. Production launches. Data analysis.
Determination of free protein-ligand energy

Practical classes

The exercises are harmonized with the teaching units and include a theoretical discussion of the given research
problems. Introduction to Molecular Docking Software (AutoDock, AutoDock Wines, DOCK, and Molecular
Dynamics (AMBER, NAMD, GROMACS) Using the Visual Molecular Dynamics (VMD) graphical user
interface. Basics of MD simulations with AMBER, NAMD, and GROMACS Analysis programs). time-
dependent MD coordinates) using VMD Methods for determining free energy: a) determination of free energy
by implicit solvation model and b) determination of free energy "umbrella” by sampling method (umbrella
sampling).

Reference
1. Molecular modelling : principles and applications, Andrew R Leach Harlow, England, New York,
Prentice Hall (2001).
2. Molecular Modeling and Simulation, Tamar Schlick, Springer (2010).
3. Combining docking and molecular dynamic simulations in drug design, Alonso, Hernan, Andrey A.
Bliznyuk, Jill E. Gready Medicinal research reviews (2006): 531-568.

Number of active teaching classes -3%] eoretical classes: Practical classes: 30

Teaching methods: Lectures, computer exercises, colloquia, exam.

Knowledge assessment (maximum no. of points 100)

Pre-exam obligations points Final test points
In class activity 10 Wtrelgten 20
Practical classes 10 Oral test 30
Collogquium(s) 20

Seminar(s) 10




Study programme: Bioengineering / Mechanical Engineering

Course name: Synthesis of selected biologically materials

Lecturer or lecturers: Dr. Edina H. Avdovi¢ and Dr. Dusica Simijonovi¢

Course status: Elective

No. of ECTS: 6

Precondition: Computer modeling of interactions of bioactive compounds with proteins

Course objectives

Introduction to the structure of some clinically applicable drugs and potentially biologically materials. The aim of
the course is to provide students theoretical and practical foundations in the field of synthesis of biologically
materials, ie. training students to apply standard and modern methodology in solving problems in this area.
Another important goal is the application of spectrofluorimetry and UV-Vis spectrophotometry to examine the
inhibitory activity of newly synthesized compounds.

Course outcomes

A student who has successfully completed this course will be able to properly apply theoretical knowledge in
planning the synthesis of biologically materials and use standard laboratory techniques during the synthesis. Also,
it will be able to isolate the obtained compound in pure state by applying various methods such as column
chromatography and recrystallization. Recrystallization will also be done in order to obtain single crystals
suitable for X-ray structural analysis. In addition, the student will be able to confirm the structure of the
synthesized compound using various spectroscopic methods (Infrared, *H and 3C NMR spectroscopy). Students
will also overcome the experimental determination of types of interactions with significant biomolecules using
appropriate spectroscopic methods (spectrofluorimetry and UV-VIS spectrophotometry), which will contribute to
their better understanding of the results obtained by molecular modeling.

Course content

Theoretical classes

Drugs with clinical application: introduction to the structure, synthesis and mechanism of action. Introduction to
the reactions on which the most common synthetic methods are based, which are used in the industrial and
laboratory synthesis of drugs. Application of various spectroscopic methods necessary for determining the
structure and purity of newly synthesized compounds (Infrared, *H and *C NMR spectroscopy). Introduction to
techniques for experimental determination of interactions of test compounds with selected biomolecules.
Practical classes

During the laboratory exercises, students will go through a complete path from synthesis, purification to full
characterization of selected potentially biologically active compounds. Within the synthesis, it is necessary to try
different synthetic pathways and choose the most favourable one. Experimental determination of the types of
interactions of the tested compounds with selected biomolecules and analysis of the obtained results.

Reference
1. Edina Avdovi¢ and DuSica Simijonovi¢, Synthesis of selected biologically active compounds, lecture
material.
2. Jie Jack Li, Chris Limberakis, Derek A. Pflum, Modern Organic Synthesis in the Laboratory, Oxford
University Press, Oxford, 2007.
3. D. Lednicer, Strategies for Organic Drug Synthesis and Design, John Wiley& Sons,Inc., New York,
1998.

Number of active teaching classes Theoretical classes: 30 Practical classes: 30

Teaching methods: Lectures, laboratory exercises, colloquia, exam

Knowledge assessment (maximum no. of points 100)

Pre-exam obligations points Final test points
In class activity 5 Written test /
Practical classes 15 Oral test 40
Colloquium(s) 30

Seminar(s) 10




Hme n npe3ume [p [dejan MuienkoBrh

3Bame Bumu Hay4Hu capagHuK

Ha3uB HHCTHTYLHje Y KO0jOj HACTABHHK PajJM ca
NMYHUM WJIH HEIIYHHM PaJHUM BPEMEHOM H 0]

HuctutyT 3a nHdopMmanmone texnonoruje Kparyjesair,
Vuusepsurera y Kparyjepiy

Kajaa
Y:ika HayYHA OIHOCHO YMETHHYKA 00J1acT Xemuja
AkajeMcKa Kapujepa
. Hayuna unu Vika Hay4Ha, YMECTHUYKA HIIH
T'ognna Hucruryuuja
yMeTHHYKa 06JacT CcTpy4YHa 00IacT
IIpuponHno-
W360p y 3Bame 2020. MXTM Yumsepsurer y MaTeMaTH4Ke HayKe - Xemuja
Bbeorpany, .
XeMHja
[IpuponHO MaTeMaTUYKH T
JHoxropar 2014. ¢axynrer, YHUEP3UTET Y PHPOZHO Xemuja — OpraHcka xemuja
. MareMaTHyKe HayKe
KparyjeBiy
[IpuponHo MaTemMaTUYKu n )
Jumnoma 2007. (axynTer, YHUEP3HUTET Y PHPOIHO Xemuja
. MareMaTHUKe HayKe
Kparyjesiy
Cnucak npeMera Koje HACTABHHK JAP:KH Y TeKkyhoj mKoJ/ickoj ronuu
P.b. HaszuB npenmera Bpcra ctynuja
1. Kommjytepcko Mopnenupame wuHTepakuuja | MAC buonmxkemepuar/MamuHCKo
OMOAKTHBHUX jeIHHCHA Ca MPOTCHHIMA nHxemepcTBO (YHUBep3uTeT y Kparyjesiy)
PenpesentaTuBHe pedeperue (MUHHMANHO 5 He Buie o1 10)
Dusan S.Dimi¢, Dejan A.Milenkovié¢, Edina H.Avdovi¢, Pura J.Nakarada, Jasmina M.Dimitri¢ Markovi¢, Zoran S.Markovi¢,
1. | Advanced oxidation processes of coumarins by hydroperoxyl radical: An experimental and theoretical study, and ecotoxicology
assessment, Chem. Eng. J., 424, 130331, 2021. ISSN: 1385-8947. DOI: 10.1016/j.cej.2021.130331. IF2019= 10.652. M21a
Dejan A. Milenkovié¢, Dusan S. Dimi¢, Edina H. Avdovi¢, Ana D. Ami¢, Jasmina M. Dimitri¢ Markovi¢, Zoran S. Markovi¢,
2. | Advanced oxidation process of coumarins by hydroxyl radical: Towards the new mechanism leading to less toxic products, Chem.
Eng. J., 395, 124971, 2020. ISSN: 1385-8947. DOI: doi.org/10.1016/j.cej.2020.124971. IFy;= 10.652. M21a
Dejan A. Milenkovié¢, Dusan S. Dimi¢, Edina H. Avdovica, Zoran S. Markovi¢, Several coumarin derivatives and their Pd(1)
3. | complexes as potential inhibitors of SARS-CoV-2 main protease, in silico approach. RSC Adv., 10, 35099-35108, 2020. ISSN: 2046-
2069. DOI: https://doi.org/10.1039/DORA07062A. IFy= 3.119. M22
Visnja Stepani¢, Sara Mati¢, Ana Ami¢, Bono Lucic, Dejan Milenkovié, Zoran Markovié, Effects of conjugation metabolism on
4. | radical scavenging and transport properties of quercetin — in silico study, J. Mol. Model. Graph 86, 278-285, 2019. ISSN: 1093-3263.
DOI: 10.1016/j.jmgm.2018.10.023. I1F,0;4=2.079. M22
Edina H. Avdovi¢, Dejan Milenkovi¢, Jasmina M. Dimitri¢ Markovi¢, Jelena Porovi¢, Nenad Vukovi¢, Milena D. Vuki¢, Verica V.
5 Jevti¢, Sre¢ko R. Trifunovi¢, Ivan Potoénak, Zoran Markovi¢, Synthesis, spectroscopic characterization (FT-IR, FT-Raman, and
" | NMR), quantum chemical studies and molecular docking of 3-(1-(phenylamino) ethylidene)-chroman-2,4-dione, Spectrochim. Acta. A
195, 31-40, 2018. ISSN: 1386-1425. DOI: 10.1016/j.5aa.2018.01.023. 1F 5= 2.931. M21.
Ana Ami¢, Zoran Markovi¢, Erik Klein, Jasmina M. Dimitri¢ Markovi¢, Dejan Milenkovié¢, Theoretical study of the thermodynamics
6. | of the mechanisms underlying antiradical activity of cinnamic acid derivatives, Food Chem., 246, 481-489, 2018. ISSN: 0308-8146.
DOI: 10.1016/j.foodchem.2017.11.100. IFp5= 5.399. M21a
Dusan Dimi¢, Dejan Milenkovi¢, Jelica Ili¢, Biljana Smit, Ana Ami¢, Zoran Markovi¢, Jasmina Dimitri¢ Markovi¢, Experimental and
7. | theoretical elucidation of structural and antioxidant properties of vanillylmandelic acid and its carboxylate, Spectrochim. Acta. A 198,
61-70, 2018. ISSN: 1386-1425. DOI: 10.1016/j.52a.2018.02.063. IF5= 2.931. M21.
Edina H. Avdovi¢, Dejan Milenkovi¢, Jasmina M. Dimitri¢ Markovi¢, Jelena Porovi¢, Nenad Vukovi¢, Milena D. Vuki¢, Verica V.
8 Jevti¢, Srecko R. Trifunovié, Ivan Poto¢nak, Zoran Markovié, Synthesis, spectroscopic characterization (FT-IR, FT-Raman, and
" | NMR), quantum chemical studies and molecular docking of 3-(1-(phenylamino) ethylidene)-chroman-2,4-dione, Spectrochim. Acta. A
195, 31-40, 2018. ISSN: 1386-1425. DOI: 10.1016/j.52a.2018.01.023. 1F ;5= 2.931. M21.
Dusan Dimi¢, Dejan Milenkovié, Zoran Markovi¢, Jasmina Dimitri¢ Markovi¢, The Antiradical Activity of Catecholamines and
9. | Metabolites of Dopamine: Theoretical and Experimental Study, Phys. Chem. Chem. Phys. 19, 12970-12980, 2017. ISSN: 1463-9076.
DOI: 10.1039/C7CP01716B. IFyy5= 4.449. M21.
10 Jelena Tosovi¢, Svetlana Markovi¢, Jasmina M. Dimitri¢ Markovi¢, Milo§ Mojovi¢, Dejan Milenkovié. Antioxidative mechanisms in
chlorogenic acid. Food Chemistry, 237, 390-398, 2017. ISSN: 0308-8146. DOI: 10.1016/j.foodchem.2017.05.080. 1Fy;7,= 4.946.
M21la.
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Name and surname Dejan Milenkovi¢

Position Senior Research Associate

Name of the institution in which the teacher works full Institute for Information Technologies Kragujevac, University of

or part time and since when Kragujevac

Narrow scientific or artistic field Chemistry

Academic career Year Institution Scientific field Narrow scientific field
University of Belgrade, Institute of

. - Chemistry, Technology and Metallurgy, Natural sciences - .

Appointment to position 2020. National Institute of the Republic of Chemistry Chemistry
Serbia

Doctoral degree 2014, Faculty of Science, University of Natural sciences Chemlstry - Organic
Kragujevac chemistry

Diploma 2007. Faculty of Science, University of Natural sciences Chemistry
Kragujevac

List of subjects taught by the teacher in the current school year

No. Course name Type of studies

1 Computer modeling of interactions of bioactive Master study Bioengineering / Mechanical Engineering (University of

' compounds with proteins Kragujevac)

The most significant works in accordance with the requirements of the additional conditions of the standard for a given field
(minimum 5 not more than 10)

Dusan S.Dimi¢, Dejan A.Milenkovié, Edina H.Avdovi¢, Pura J.Nakarada, Jasmina M.Dimitri¢ Markovi¢, Zoran S.Markovic,
Advanced oxidation processes of coumarins by hydroperoxyl radical: An experimental and theoretical study, and ecotoxicology
assessment, Chem. Eng. J., 424, 130331, 2021. ISSN: 1385-8947. DOI: 10.1016/j.cej.2021.130331. IF2019= 10.652. M21a

Dejan A. Milenkovi¢, Dusan S. Dimi¢, Edina H. Avdovi¢, Ana D. Ami¢, Jasmina M. Dimitri¢ Markovi¢, Zoran S. Markovi¢,
Advanced oxidation process of coumarins by hydroxyl radical: Towards the new mechanism leading to less toxic products,
Chem. Eng. J., 395, 124971, 2020. ISSN: 1385-8947. DOI: doi.org/10.1016/j.cej.2020.124971. IF,00= 10.652. M21a

Dejan A. Milenkovi¢, Dusan S. Dimi¢, Edina H. Avdovica, Zoran S. Markovi¢, Several coumarin derivatives and their Pd(I1)
complexes as potential inhibitors of SARS-CoV-2 main protease, in silico approach. RSC Adv., 10, 35099-35108, 2020. ISSN:
2046-2069. DOI: https://doi.org/10.1039/DORA07062A. 1F;010= 3.119. M22

Visnja Stepani¢, Sara Mati¢, Ana Ami¢, Bono Lucic, Dejan Milenkovié¢, Zoran Markovi¢, Effects of conjugation metabolism on
radical scavenging and transport properties of quercetin — in silico study, J. Mol. Model. Graph 86, 278-285, 2019. ISSN: 1093-
3263. DOI: 10.1016/j.jmgm.2018.10.023. 1F50;9=2.079. M22

Edina H. Avdovi¢, Dejan Milenkovié, Jasmina M. Dimitri¢ Markovi¢, Jelena Borovi¢, Nenad Vukovi¢, Milena D. Vuki¢,
Verica V. Jevti¢, Srecko R. Trifunovié, Ivan Potoénak, Zoran Markovi¢, Synthesis, spectroscopic characterization (FT-IR, FT-
Raman, and NMR), quantum chemical studies and molecular docking of 3-(1-(phenylamino) ethylidene)-chroman-2,4-dione,
Spectrochim. Acta. A 195, 31-40, 2018. ISSN: 1386-1425. DOI: 10.1016/j.5aa.2018.01.023. 1Fz5= 2.931. M21.

Ana Ami¢, Zoran Markovi¢, Erik Klein, Jasmina M. Dimitri¢ Markovi¢, Dejan Milenkovi¢, Theoretical study of the
thermodynamics of the mechanisms underlying antiradical activity of cinnamic acid derivatives, Food Chem., 246, 481-489,
2018. ISSN: 0308-8146. DOI: 10.1016/j.foodchem.2017.11.100. IFz5= 5.399. M21a

Dusan Dimi¢, Dejan Milenkovié, Jelica Ili¢, Biljana Smit, Ana Amié, Zoran Markovi¢, Jasmina Dimitri¢ Markovié,
Experimental and theoretical elucidation of structural and antioxidant properties of vanillylmandelic acid and its carboxylate,
Spectrochim. Acta. A 198, 61-70, 2018. ISSN: 1386-1425. DOI: 10.1016/j.5aa.2018.02.063. 1F215= 2.931. M21.

Edina H. Avdovi¢, Dejan Milenkovié, Jasmina M. Dimitri¢ Markovi¢, Jelena Borovi¢, Nenad Vukovi¢, Milena D. Vukié,
Verica V. Jevti¢, Sre¢ko R. Trifunovié, lvan Poto¢nak, Zoran Markovi¢, Synthesis, spectroscopic characterization (FT-IR, FT-
Raman, and NMR), quantum chemical studies and molecular docking of 3-(1-(phenylamino) ethylidene)-chroman-2,4-dione,
Spectrochim. Acta. A 195, 31-40, 2018. ISSN: 1386-1425. DOI: 10.1016/j.5aa.2018.01.023. I1Fy5= 2.931. M21.

Dusan Dimi¢, Dejan Milenkovié¢, Zoran Markovi¢, Jasmina Dimitri¢ Markovi¢, The Antiradical Activity of Catecholamines
and Metabolites of Dopamine: Theoretical and Experimental Study, Phys. Chem. Chem. Phys. 19, 12970-12980, 2017. ISSN:
1463-9076. DOI: 10.1039/C7CP01716B. IF205= 4.449. M21.

10.

Jelena Tosovi¢, Svetlana Markovi¢, Jasmina M. Dimitri¢ Markovi¢, Milos Mojovi¢, Dejan Milenkovié. Antioxidative
mechanisms in  chlorogenic acid. Food Chemistry, 237, 390-398, 2017. ISSN: 0308-8146. DOI:
10.1016/j.foodchem.2017.05.080. I1F517,= 4.946. M21a.

Cumulative data on scientific, artistic and professional activities of the teacher

Total number of citations 626
Total number of papers in SCI indexed journals 51
Current participation in projects National: International: 1

Professional
development

Department of Coatings and Polymeric Materials, North Dakota State University, Fargo, USA




Hme u npe3ume Jp Aymuna Cumujonosuh
3Bame Buiiu HayyHu capajHuk
Ha3uB uHCTHTYLHjE Y KOjoOj
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yYMeTHHYKa obmact WU CTPy4Ha o0yacT
[pupoaHO MaTeMaTHIKU Do
U360p y 3Bame 2020. (axynrer, YHUEP3UTET Y PHpo Xemuja
. MaTeMaTH4Ke HayKe
Kparyjesiy
IIpuponHo MaremaTHuku HpubonHo-
Joxkropar 2014. (akynTer, YHHEP3UTET y PHpO Xemuja
. MaTeMaTH4Ke HayKe
Kparyjesiy
IIpuponno MaTemMaTnukn
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Jumnoma 2007. (axynrer, YHUEP3UTET Y Xemuja
. MaTeMaTH4Ke HayKe
Kparyjesiy

Cnucak npeaMera Koje HACTABHHK APKH Y TeKyhoj 1mKko/cKoj roiunu

P.b.

Ha3us npenmera Bpcra crymmja

1.

Cuntesa oabpaHix OHOJIOIIKUX
Marepujaia

MAC buonmxemepunr/MammHcko
umkemepctBo (YHusepsuteT y Kparyjesiy)

PenpesentatuBHe pedpeperne (MUHEMAIHO S He Buie ox 10)

1.

Marko R. Antonijevi¢, Duica M. Simijonovié, Edina H. Avdovi¢, Andrija Ciri¢, Zorica D. Petrovié, Jasmina Dimitrié Markovic,
Visnja Stepani¢, Zoran S. Markovi¢, Green One-Pot Synthesis of Coumarin-Hydroxybenzohydrazide Hybrids and Their Antioxidant
Potency, Antioxidants, 10 (2021) 1106, 1F,020=6,312, ISSN: 2076-392, DOI: 10.3390/antiox10071106. (M21a)

Dusica Simijonovi¢, Evangelia-Eirini N. Vlachou, Konstantinos E. Litinas, Zorica D. Petrovi¢, Vladimir P. Petrovi¢, Synthesis,
structural characterization, and molecular docking study of new phthalhydrazide-coumarin hybrids, Journal of Molecular Structure,
1226 (2021) 129366, IF»010=2,463, ISSN: 0022-2860, DOI: 10.1016/j.molstruc.2020.129366. (M22)

Vesna M. Milovanovi¢, Zorica D. Petrovi¢, Sladana Novakovi¢, Goran A. Bogdanovi¢, Vladimir P. Petrovi¢, DuSica Simijonovi¢,
Green synthesis of benzamide-dioxoisoindoline derivatives and assessment of their radical scavenging activity — Experimental and
theoretical approach, Tetrahedron, 76 (2020) 131456, IF;01=2,233, ISSN: 0040-4020, DOI: 10.1016/j.tet.2020.131456. (M22)

Vesna Milovanovié, Zorica D. Petrovi¢, Sladana Novakovi¢, Goran A. Bogdanovi¢, DuSica Simijonovi¢, Milan Mladenovi¢, Jovica
Brankovi¢, Vladimir P. Petrovi¢, Pyrazole Derivatives of Medically Relevant Phenolic Acids: Insight into Antioxidative and Anti-
LOX Activity, Medicinal Chemistry, 1F;,=2,577, ISSN: 1573-4064, DOI: 10.2174/1573406416666200602152643. (M22)

Vesna Milovanovié, Zorica D. Petrovi¢, Sladana Novakovi¢, Goran A. Bogdanovi¢, DuSica Simijonovi¢, Vladimir P. Petrovic,
Structural characterization of benzoyl-1H-pyrazole derivatives obtained in lemon juice medium: Experimental and theoretical
approach, Journal of Molecular Structure, 1195 (2019) 85, 1F;019=2,463, ISSN: 0022-2860, DOI: 10.1016/j.molstruc.2019.05.095.
(M22)

Dusica Simijonovi¢, Evangelia-Eirini N. Vlachou, Zorica D. Petrovi¢, Dimitra J. Hadjipavlou-Litina, Konstantinos E. Litinas,
Nevena Stankovi¢, Nezrina Mihovié¢, Milan P. Mladenovi¢, Dicoumarol derivatives: Green synthesis and molecular modelling
studies of their anti-LOX activity, Bioorganic Chemistry, 80 (2018) 741, IF;:7=3,929, ISSN: 0045-2068, DOI:
10.1016/j.bioorg.2018.07.021. (M21)

Vladimir P. Petrovi¢, Dusica Simijonovi¢, Vesna M. Milovanovi¢, Zorica D. Petrovi¢, Acetophenone Mannich bases: study of ionic
liquid catalysed synthesis and antioxidative potential of products, Royal Society Open Science, 5 (2018) 181232, IF;0;;=2,504, ISSN:
2054-5703, DOI: 10.1098/rs0s.181232. (M21).

Dusica Simijonovié, Zorica D. Petrovi¢, Vesna M. Milovanovi¢, Vladimir P. Petrovi¢, Goran A. Bogdanovi¢, A new efficient
domino approach for the synthesis of pyrazolyl-phthalazine-diones. Antiradical activity of novel phenolic products, RSC Advances, 8
(2018) 16663, 1F2015=3,049, ISSN: 2046-2069, DOI: 10.1039/c8ra02702a. (M22)

Zorica D. Petrovi¢, Jelena Porovi¢, DuSica Simijonovié¢, Snezana Trifunovi¢, Vladimir P. Petrovi¢, In vitro study of iron
coordination properties, anti-inflammatory potential, and cytotoxic effects of N-salicylidene and N-vanillidene anil Schiff bases,
Chemical Papers, 72 (2018) 2171, IF;6=1,258, ISSN: 0366-6352, DOI: 10.1007/s11696-018-0419-5. (M23)

10.

Vladimir P. Petrovi¢, Marko N. Zivanovi¢, DuSica Simijonovié, Jelena Dorovi¢, Zorica D. Petrovi¢, SneZana D. Markovi¢, Study of
the structure, prooxidative, and cytotoxic activity of some chelate copper(ll) complexes, Chemical Papers, 71 (2017) 2075,
1F2015=1,326, DOI: 10.1007/s11696-017-0200-1, (M22)

361/IpHI/I nmoJgauu HayyHe, O/THOCHO YMETHUHYKE H CTPYYHE aKTUBHOCTH HACTABHUKA

Yxynan 6poj rurata 251

Vkynau 6poj pazosa ca SCI (SSCI) 33

JIHCTE
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VcaspuaBama
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xemujy, I'puka, kao crunenancra(1.09.2016. - 28.02.2017. roause).



https://doi.org/10.1016/j.molstruc.2020.129366
https://doi.org/10.1016/j.tet.2020.131456

Name and surname Dusica Simijonovic¢
Position Senior Research Associate
Name of the institution in which the teacher works full Institute for Information Technologies Kragujevac, University of
or part time and since when Kragujevac
Narrow scientific or artistic field Chemistry — Organic chemistry
Academic career Year Institution Scientific field Narrow scientific field
Appointment to position | 2020. ;J(?ig:]eg:ny of Kragujevac, Faculty of Natural sciences Chemistry
Doctoral degree 2014. Umversﬂy of Kragujevac, Faculty of Natural sciences Chemistry
Science
Diploma 2007. g;%eg:ny of Kragujevac, Faculty of Natural sciences Chemistry

List of subjects taught by the teacher in the current school year

No. Course name Type of studies
1 Synthesis of selected biologically materials Mastef study Bioengineering / Mechanical Engineering (University of
Kragujevac)

The most significant works in accordance with the requirements of the additional conditions of the standard for a given field
(minimum 5 not more than 10)

Marko R. Antonijevi¢, DuSica M. Simijonovié, Edina H. Avdovié, Andrija Ciri¢, Zorica D. Petrovi¢, Jasmina Dimitri¢
Markovi¢, Visnja Stepani¢, Zoran S. Markovi¢, Green One-Pot Synthesis of Coumarin-Hydroxybenzohydrazide Hybrids
and Their Antioxidant Potency, Antioxidants, 10 (2021) 1106, IF2=6,312, ISSN: 2076-392, DOI:
10.3390/antiox10071106. (M21a)

Dusica Simijonovié¢, Evangelia-Eirini N. Vlachou, Konstantinos E. Litinas, Zorica D. Petrovi¢, Vladimir P. Petrovié,
Synthesis, structural characterization, and molecular docking study of new phthalhydrazide-coumarin hybrids, Journal of
Molecular Structure, 1226 (2021) 129366, 1F219=2,463, ISSN: 0022-2860, DOI: 10.1016/j.molstruc.2020.129366. (M22)

Vesna M. Milovanovi¢, Zorica D. Petrovi¢, Sladana Novakovi¢, Goran A. Bogdanovié¢, Vladimir P. Petrovi¢, DuSica
Simijonovi¢, Green synthesis of benzamide-dioxoisoindoline derivatives and assessment of their radical scavenging
activity — Experimental and theoretical approach, Tetrahedron, 76 (2020) 131456, 1F20=2,233, ISSN: 0040-4020, DOI:
10.1016/}.tet.2020.131456. (M22)

Vesna Milovanovi¢, Zorica D. Petrovi¢, Sladana Novakovi¢, Goran A. Bogdanovi¢, DuSica Simijonevié¢, Milan
Mladenovi¢, Jovica Brankovi¢, Vladimir P. Petrovi¢, Pyrazole Derivatives of Medically Relevant Phenolic Acids: Insight
into  Antioxidative and Anti-LOX Activity, Medicinal Chemistry, [F,=2,577, ISSN: 1573-4064, DOI:
10.2174/1573406416666200602152643. (M22)

Vesna Milovanovi¢, Zorica D. Petrovi¢, Sladana Novakovi¢, Goran A. Bogdanovi¢, DuSica Simijonevié¢, Vladimir P.
Petrovi¢, Structural characterization of benzoyl-1H-pyrazole derivatives obtained in lemon juice medium: Experimental
and theoretical approach, Journal of Molecular Structure, 1195 (2019) 85, IF19=2,463, ISSN: 0022-2860, DOI:
10.1016/j.molstruc.2019.05.095. (M22)

Dusica Simijonovié, Evangelia-Eirini N. Vlachou, Zorica D. Petrovi¢, Dimitra J. Hadjipavlou-Litina, Konstantinos E.
Litinas, Nevena Stankovi¢, Nezrina Mihovi¢, Milan P. Mladenovi¢, Dicoumarol derivatives: Green synthesis and molecular
modelling studies of their anti-LOX activity, Bioorganic Chemistry, 80 (2018) 741, IF;,;7;=3,929, ISSN: 0045-2068, DOI:
10.1016/j.bioorg.2018.07.021. (M21)

Vladimir P. Petrovi¢, DuSica Simijonovi¢, Vesna M. Milovanovi¢, Zorica D. Petrovi¢, Acetophenone Mannich bases:
study of ionic liquid catalysed synthesis and antioxidative potential of products, Royal Society Open Science, 5 (2018)
181232, 1F017=2,504, ISSN: 2054-5703, DOI: 10.1098/rs0s.181232. (M21).

Dusica Simijonovié¢, Zorica D. Petrovi¢, Vesna M. Milovanovi¢, Vladimir P. Petrovi¢, Goran A. Bogdanovi¢, A new
efficient domino approach for the synthesis of pyrazolyl-phthalazine-diones. Antiradical activity of novel phenolic
products, RSC Advances, 8 (2018) 16663, IF;015=3,049, ISSN: 2046-2069, DOI: 10.1039/c8ra02702a. (M22)

Zorica D. Petrovi¢, Jelena Dorovi¢, DuSica Simijonovié¢, Snezana Trifunovi¢, Vladimir P. Petrovi¢, In vitro study of iron
coordination properties, anti-inflammatory potential, and cytotoxic effects of N-salicylidene and N-vanillidene anil Schiff
bases, Chemical Papers, 72 (2018) 2171, 1F;06=1,258, ISSN: 0366-6352, DOI: 10.1007/s11696-018-0419-5. (M23)

10.

Vladimir P. Petrovi¢, Marko N. Zivanovi¢, DuSica Simijonovié, Jelena Porovi¢, Zorica D. Petrovi¢, Snezana D. Markovi¢,
Study of the structure, prooxidative, and cytotoxic activity of some chelate copper(ll) complexes, Chemical Papers, 71
(2017) 2075, I1F20:5=1,326, DOI: 10.1007/511696-017-0200-1, (M22)

Cumulative data on scientific, artistic and professional activities of the teacher

Total number of citations 251

Total number of papers in SCI (SSCI) indexed 33

journals

Current participation in projects National: International:

Professional
development

Post-doc studies: Department of Organic Chemistry, Aristotle University of Thessaloniki, Greece (09/2016-
03/2017)



https://doi.org/10.1016/j.molstruc.2020.129366
https://doi.org/10.1016/j.tet.2020.131456
https://doi.org/10.1016/j.tet.2020.131456

Hme u npe3ume Jp Enuna Apnosuh
3Bame Hayunu capannuk
Ha3uB nHCTUTYLHje Y KOjOj HACTABHHMK Palu ca MyHUM HucTuTyT 32 HHPOpPMAIIOHE TEXHOJIOTH]je, Y HUBEP3UTET Y
WJIM HeNYHUM PaJlHUM BPeMEHOM H 0] KaJa Kparyjesiy
Y:ika HayYHA 0OJHOCHO YMETHHYKA 00J1acT Xemuja
AkajgeMcka Kapujepa
. Hayuna unu Vika HayuHa, YMECTHUYKA WK
Tl'opuna Wucturynuja
yMeTHHYKa 001acT CTpy4Ha 00nacT
[IpuponHo MaTeMaTUYKu 1_[ :
W360p y 3Bame 2020. (axynTer, YHUEP3HUTET Y PHPOIHO Xemuja
. MaTeMaTH4Ke HayKe
KparyjeBmy
[IpuponHO MaTeMaTHUYKH N )
Jlokropar 2018. (axynTer, YHUEP3UTET Y PHPOJHO Xemuja
. MaTeMaTH4yKe Hayke
Kparyjeiy
JlemapT™MaH 3a XeMH]jCKO- 1_[ :
Jurioma 2013. TEXHOJIOMIKE Hayke, [{p>kaBHI PHPOJHO Xemuja
MaTeMaTH4yKe HayKe
yausep3uret y Hosom Ilazapy
Croucak npeMeTa Koje HACTABHHK JAP:KH Y TeKyhoj MIK0JICK0j roauHn
P.b. Haszus npenmera Bpcra crynuja
1. Cunresa ogabpaHux OHOJIOIIKUX MaTepujaia MAC Buonmxemepunr/Manmacko
HHXEHEPCTBO (Yausepsurer y
Kparyjesiry)
Penpe3entaTuBHe pedepenie (MUHMMAIHO S5 He BuIne ox 10)
1 Marko R. Antonijevi¢, Dugica M. Simijonovi¢, Edina H. Avdovi¢, Andrija Ciri¢, Zorica D. Petrovi¢, Jasmina Dimitri¢ Markovié, Visnja
' Stepani¢, Zoran S. Markovi¢, Green One-Pot Synthesis of Coumarin-Hydroxybenzohydrazide Hybrids and Their Antioxidant Potency,
Antioxidants, 10 (2021) 1106, (M21a).
Dejan Milenkovic, Ana Amic, Dusan Dimic, Edina Avdovic, Jasmina Dimitric Markovic, Zoran Markovic, Advanced oxidation process of
2. coumarins by hydroxyl radical: Towards the new mechanism leading to less toxic products, Chemical Engineering Journal, 395, (2020), 124971,
(M21a).
Dusan S.Dimi¢, Dejan A. Milenkovi¢, Edina H.Avdovié¢, Pura J.Nakarada, Jasmina M.Dimitri¢ Markovi¢, Zoran S.Markovi¢, Advanced
3. oxidation processes of coumarins by hydroperoxyl radical: an experimental and theoretical study, and ecotoxicology assessment, Chemical
Engineering Journal, 2021, 130331, 130331 (M21a).
Dusan S. Dimi¢, Zoran S. Markovi¢, Luciano Saso, Edina H. Avdovié, Jelena R. Porovié, Isidora P. Petrovi¢, Danijela D. Stanisavljevi¢, Milena
4 J. Stevanovi¢, Ivan Poto¢nak, Erika Samol'ova, Sre¢ko R. Trifunovié¢, Jasmina M. Dimitri¢ Markovi¢, Synthesis and characterization of 3-(1-
' ((3,4-dihydroxyphenethyl) amino) ethylidene)-chroman-2,4-dione as potentional anti-tumor agent, Oxidative Medicine and Cellular Longevity, 12
(2019) 12-24, (M21)
Edina H. Avdovié ,Isidora P. Petrovi¢ , Milena J. Stevanovié, Luciano Saso, Jasmina M. Dimitri¢ Markovié, Nenad D. Filipovi¢ , Miroslav Z.
5 Zivi¢ ,Tijana N. Cveti¢ Anti¢, Milan V. Zizi¢, Natasa V. Todorovi¢, Milena Vuki¢, Srecko R. Trifunovié, and Zoran S. Markovié¢, Synthesis and
' Biological Screening of New 4-Hydroxycoumarin Derivatives and Their Palladium(ll) Complexes, Oxidative Medicine and Cellular Longevity,
2021 (2021) 18-36, (M21).
Edina H. Avdovi¢, Dejan Milenkovi¢, Jasmina M. Dimitri¢ Markovié, Jelena Porovi¢, Nenad Vukovi¢, Milena D. Vuki¢, Verica V. Jevtic,
6 Sre¢ko R. Trifunovi¢, Ivan Poto¢nak, Zoran Markovi¢, Synthesis, spectroscopic characterization (FT-IR, FT-Raman, and NMR), quantum
' chemical studies and molecular docking of 3-(1-(phenylamino)ethylidene)-chroman-2,4-dione, Spectrochimica Acta Part A: Molecular and
Biomolecular Spectroscopy, 195 (2018) 31-40, (M21).
Edina H. Avdovi¢, Dugan S. Dimi¢, Jamina Dimitri¢ Markovi¢, Nenad Vukovi¢, Milanka D. Radulovi¢, Marko N. Zivanovi¢, Nenad D.
7 Filipovi¢, Jelena R. Porovié, Srecko R. Trifunovi¢, Zoran S. Markovi¢, Spectroscopic and theoretical investigation of the potential anti-tumor and
' anti-microbial agent, 3-(1-((2-hydroxyphenyl)amino) ethylidene) chroman-2,4-dione, Spectrochimica Acta Part A: Molecular and Biomolecular
Spectroscopy, 206 (2019) 421-429, (M21).
8 Milena D. Vukic , Nenad L. Vukovic, Ana Obradovic, Milos Matic, Maja Djukic, Edina H. Avdovic, Redox Status, DNA and HSA Binding
) Study of Naturally Occurring Naphthoguinone Derivatives, EXCLI Journal, 19 (2020) 48-70, (M21).
Edina H. Avdovi¢, Danijela Lj. Stojkovi¢, Verica V. Jevti¢, Dejan Milenkovi¢, Zoran S. Markovi¢, Nenad Vukovi¢, Ivan Poto¢ndk, Ivana D.
9 Radojevié, Ljiljana R. Comi¢, Srecko R. Trifunovica, Preparation and antimicrobial activity of a new palladium(IT) complexes with a coumarin-
' derived ligands. Crystal structures of the 3-(1-(o-toluidino) ethylidene)-chroman-2,4-dione and 3-(1-(m-toluidino)ethylidene)-chroman-2,4-dione,
Inorganica Chimica Acta, 206 (2019) 421-429, (M22)
Edina H. Avdovi¢, Ziko B. Milanovi¢, Marko N. Zivanovica, Dragana S. Sekli¢, Ivana D. Radojevi¢, Ljiljana R. Comié¢, Sre¢ko R. Trifunovié,
10. | Ana Amié, Zoran S. Markovi¢, Synthesis, spectroscopic characterization, biological activity, DFT and molecular docking study of novel 4-
hydroxycoumarine derivatives and coresponding palladium(Il) complexes, Inorganica Chimica Acta, 504 (2020) 119465, (M22).

36]{[[)“]{[ moaany HaAy4YHe, OTHOCHO YMETHUYKE U CTPYYHE AKTUBHOCTH HACTABHUKA

VYkynan 6poj rurara 204
Yxynan 6poj pagosa ca SCI (SSCI) nucte 27
TpenyTHo yuenrhie Ha IpojeKTUMA Jomahu | Mebhynapogau: 2

VcappuaBamwa

IMocromokropcko ycaBpmasame, uctutyT Pyhep Bomkosuh, 3arpe6, Perry6nika Xpsarcka (1.10.2019.-
31.12.2019.)




Name and surname Edina Avdovié¢

Position Research Associate

Name of the institution in which the teacher works full or | Institute for Information Technologies Kragujevac, University of

part time and since when Kragujevac

Narrow scientific or artistic field Chemistry

Academic career Year Institution Scientific field Narrow scientific field

Appqmtment to 2020. Faculty of sciences, University of Natural sciences Chemistry

position Kragujevac

Doctoral degree 2018. Faculty of sciences, University of Natural sciences Chemistry
Kragujevac

. Department of Chemical-technological . .

Diploma 2013. sciences, State University of Novi Pazar Natural sciences Chemistry

List of subjects taught by the teacher in the current school year

No. Course name Type of studies

1. Synthesis of selected biologically materials Mas_ter st_udy Bloengl_neerlng / Mechanical Engineering

(University of Kragujevac)

The most significant works in accordance with the requirements of the additional conditions of the standard for a given field
(minimum 5 not more than 10)

Marko R. Antonijevi¢, Dusica M. Simijonovi¢, Edina H. Avdovi¢, Andrija Ciri¢, Zorica D. Petrovi¢, Jasmina Dimitrié
Markovi¢, Visnja Stepani¢, Zoran S. Markovi¢, Green One-Pot Synthesis of Coumarin-Hydroxybenzohydrazide Hybrids and
Their Antioxidant Potency, Antioxidants, 10 (2021) 1106, (M21a).

Dejan Milenkovic, Ana Amic, Dusan Dimic, Edina Avdovic, Jasmina Dimitric Markovic, Zoran Markovic, Advanced
oxidation process of coumarins by hydroxyl radical: Towards the new mechanism leading to less toxic products, Chemical
Engineering Journal, 395, (2020), 124971, (M21a).

Dusan S.Dimi¢, Dejan A. Milenkovi¢, Edina H.Avdovié¢, Pura J.Nakarada, Jasmina M.Dimitri¢ Markovi¢, Zoran
S.Markovi¢, Advanced oxidation processes of coumarins by hydroperoxyl radical: an experimental and theoretical study, and
ecotoxicology assessment, Chemical Engineering Journal, 2021, 130331, 130331 (M21a).

Dusan S. Dimi¢, Zoran S. Markovi¢, Luciano Saso, Edina H. Avdovié¢, Jelena R. Borovi¢, Isidora P. Petrovi¢, Danijela D.
Stanisavljevi¢, Milena J. Stevanovi¢, Ivan Poto¢iak, Erika Samolovd, Sre¢ko R. Trifunovi¢, Jasmina M. Dimitri¢ Markovic,
Synthesis and characterization of 3-(1-((3,4-dihydroxyphenethyl) amino) ethylidene)-chroman-2,4-dione as potentional anti-
tumor agent, Oxidative Medicine and Cellular Longevity, 12 (2019) 12-24, (M21)

Edina H. Avdovi¢ ,Isidora P. Petrovi¢ , Milena J. Stevanovi¢, Luciano Saso, Jasmina M. Dimitri¢ Markovi¢, Nenad D.
Filipovi¢ , Miroslav Z. Zivi¢ ,Tijana N. Cveti¢ Anti¢, Milan V. Zizi¢, Natasa V. Todorovi¢, Milena Vuki¢, Srecko R.
Trifunovi¢, and Zoran S. Markovi¢, Synthesis and Biological Screening of New 4-Hydroxycoumarin Derivatives and Their
Palladium(l1) Complexes, Oxidative Medicine and Cellular Longevity, 2021 (2021) 18-36, (M21).

Edina H. Avdovié, Dejan Milenkovi¢, Jasmina M. Dimitri¢ Markovi¢, Jelena Porovi¢, Nenad Vukovi¢, Milena D. Vuki¢,
Verica V. Jevti¢, Sre¢ko R. Trifunovié¢, Ivan Potoc¢nak, Zoran Markovié, Synthesis, spectroscopic characterization (FT-IR,
FT-Raman, and NMR), quantum chemical studies and molecular docking of 3-(1-(phenylamino)ethylidene)-chroman-2,4-
dione, Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 195 (2018) 31-40, (M21).

Edina H. Avdovi¢, Dusan S. Dimi¢, Jamina Dimitri¢ Markovi¢, Nenad Vukovi¢, Milanka D. Radulovi¢, Marko N.
Zivanovi¢, Nenad D. Filipovi¢, Jelena R. Dorovié¢, Sre¢ko R. Trifunovi¢, Zoran S. Markovié, Spectroscopic and theoretical
investigation of the potential anti-tumor and anti-microbial agent, 3-(1-((2-hydroxyphenyl)amino) ethylidene) chroman-2,4-
dione, Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 206 (2019) 421-429, (M21).

Milena D. Vukic , Nenad L. Vukovic, Ana Obradovic, Milos Matic, Maja Djukic, Edina H. Avdovic, Redox Status, DNA
and HSA Binding Study of Naturally Occurring Naphthoquinone Derivatives, EXCLI Journal, 19 (2020) 48-70, (M21).

Edina H. Avdovié, Danijela Lj. Stojkovi¢, Verica V. Jevti¢, Dejan Milenkovi¢, Zoran S. Markovi¢, Nenad Vukovi¢, Ivan
Poto¢iiak, Ivana D. Radojevié, Ljiljana R. Comi¢, Sre¢ko R. Trifunovica, Preparation and antimicrobial activity of a new
palladium(Il) complexes with a coumarin-derived ligands. Crystal structures of the 3-(1-(o-toluidino) ethylidene)-chroman-
2,4-dione and 3-(1-(m-toluidino)ethylidene)-chroman-2,4-dione, Inorganica Chimica Acta, 206 (2019) 421-429, (M22)

10.

Edina H. Avdovi¢, Ziko B. Milanovi¢, Marko N. Zivanovica, Dragana S. Sekli¢, Ivana D. Radojevi¢, Ljiljana R. Comig,
Sre¢ko R. Trifunovi¢, Ana Ami¢, Zoran S. Markovi¢, Synthesis, spectroscopic characterization, biological activity, DFT and
molecular docking study of novel 4-hydroxycoumarine derivatives and coresponding palladium(ll) complexes, Inorganica
Chimica Acta, 504 (2020) 119465, (M22).

Cumulative

data on scientific, artistic and professional activities of the teacher

Total number of citations 204

Total number of papers in SCI (SSCI) indexed

journals

27

Current participation in projects National:1 International: 2

Professional
development

Postdoctoral training, Ruder Boskovi¢ Institute, Zagreb, Republic of Croatia (from 1-10- 2019 to 31-12-2019.)




ARISTOTLE UNIVERSITY OF THESSALONIKI

LABORATORY OF ORGANIC CHEMISTRY
DEPARTMENT OF CHEMISTRY,

541 24, THESSALONIKI, GREECE

FAX: +30 2310 997679

Thessaloniki, February 28, 2017
TO WHOM IT MAY CONCERN
Letter of Certification

This is to certify that the chemist Dr. Dusica Simijonovic, holder of a scholarship
for postdoctoral studies from the Ministry of Education, Science and Technological
Development of the Republic of Serbia, did research under my supervision for a
period of six (6) months (from 1-9-2016 till 28-2-2017). The project of her
research was the synthesis of hybrid molecules, containing phthalazine and
coumarin moieties and the biological study of the new compounds.

The scientific results were presented as a poster in the 22™ Panhellenic Chemistry
Congress, Thessaloniki, 2-4 December 2016 (poster Nr. 253, MULTICOMPONENT
REACTIONS OF PHTHALHYDRAZIDE, 4-HYDROXY-COUMARIN AND
ALDEHYDES UNDER MICROWAVES. BIOLOGICAL STUDY OF THE
RECEIVED PRODUCTS, D. Simijonovic, K.E. Litinas, D.J. Hadjpavlou-Litina).
Another presentation from other scientific results is expected for the next 17"
Hellenic Symposium on Medicinal Chemistry.

I am fully satisfied from the collaboration with Dr. D. Simijonovic.

Yours sincerely,

/ .
A el

Professor Konstantinos Litinas

The Directorjof Laberatory.of Organic Chemi

Professor/gv oxia Coutouli-Argyropoulotfl

!




NDSU State Riversity

June 15, 2018

Dear Dr. Dejan Milenkovic,

I am pleased to invite you for a short visit to the Computational Chemistry group in the Department
of Coatings and Polymeric Materials (CPM, NDSU). You are invited for a period 07/30/2018 to
09/30/2018. During your stay, you will work on a couple of projects related to toxicity of organic
compounds and development of computational methodology to predict properties of cross-linked
polymers.

As a visiting scientist, you will be expected to take part in scientific activities of the department,
interact with group members and give advices to young scientists, including graduate students.

You will be paid $5000 during your stay (2500/month) at NDSU and you will be responsible for your
own housing and living expenses. You will be provided with shared office space and work access to
laboratory and computer facilities. You will need to be enrolled to medical insurance plan provided
by NDSU to non-benefited short-term visitors (details will be included in your package together with
DS-2019 form).

My communication with you so far indicate you have an adequate command of spoken English. | am
confident your level of English is sufficient for us to communicate effectively when conducting
research on the above mentioned project. Additionally, | believe you will benefit from interacting
with us in terms of further improvements in language and technical skills.

| am eager to have you join my team and | look forward to productive collaboration with you during
your stay. If you require any help or information regarding travel, housing, etc., please let me know
and | will endeavor to help with resourceful information or arrangements.

Sincerely, {i_/f—:,:

Bakhtiyor Rasulev, PhD

Assistant Professor
Editor-in-Chief of the Journal of Nanotoxicology and Nanomedicine, 1GI Global, USA

Department of Coatings and Polymeric Materials,
North Dakota State University
NDSU Dept. 2760, P.O. Box 6050
Fargo, North Dakota 58108-6050 USA
email: bakhtiyor.rasulev@ndsu.edu
p. 1-701-231-6467
COATINGS AND POLYMERIC MATERIALS
NDSU Dept 2760 | PO Box 6050 | Fargo ND 58108-6050 | 701.231.7633 | Fax 701.231.8439 | www.ndsu.edu/cpm

NDSU is an EO/AA university.


http://www.ndsu.edu/cpm
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Language Assessment Sheet

Who fills in the Language Assessment Sheet? Who is qualified to fill the Language Assessment Sheet as a language teacher?
*  Undergraduate level applicants: his/her language teacher « The language teacher must be a professional language teacher of the language to be
e Master level applicants: histher language teacher assessed.
«  Doctorate level applicants: his/her language teacher e The teacher must have first-hand knowledge of the applicant’s language skills.

» The language teacher is preferably a person engaged in practical teaching.
» The language teacher has preferably taught the applicant within the year.

How to fill in the Language Assessment Sheet?
e Fillin parts 1-3: the language to be assed, the information on the applicant, and the information on the language teacher (if applicable).
*  Fillin part 4, the evaluation table: all skill presented vertically on the left-hand side are evaluated on a horizontal row by the language teacher.
- The teacher marks (] above the description that in his/her opinion describes the applicant's language skills the best. The teacher can choose only one description on each horizontal row,

*  Both the applicant and the language teacher sign the paper.
»  The Language assessment sheet is signed by the Faculy Erasmus+ coordinator and officially stamped by the respective facufty

1. Language to be assessed:

English
2. Information on the applicant
Name of the applicant: Dr Edina Avdovic Faculty of the applicant:
The level of the applicant: [] Undergraduate [C] Master [] Doctorate [] Post-doctorate [m] Academic staff [C] Administrative staff

3. Information on the language teacher (if applicable)

Teacher's declaration: By signing this document | declare | am a qualified language teacher of the language in question, and that | have first-hand experience on the language skills of the applicant. This evaluation is my
professional opinion on the applicant’s language skills.

Name of the teacher.  Prof. dr Anica Glodjovi¢

Contact information

(Emaél and Phone): Email: anica.glodjovic@pmf.kg.ac.rs; Phone: 034 336 223




4. Evaluation table

and timetables and | can understand
short simple personal letters.

letters

contemporary literary prose.

instructions, even when they do not
relate to my field.

A1l A2 B1 B2 C1 Cc2
teacher: [7] teacher: [] teacher: [7] teacher: [7] teacher: [] teacher: []
| can understand familiar words and very | | can understand phrases and the | can understand the main points of clear | can understand exterded speech and | | can understand extended speech even | | have no difficulty in understanding any
o | basic phrases concerning myself, my highest frequency vocabulary related to | standard speech on familiar matters lectures and follow even complex lines of | when it is not clearly structured and kind of spoken language, whether live or
o) ‘E: family and immediate concrete areas of most immediate persanal regularly encountered in work, school, argument provided the topic is when relationships are only implied and | broadcast, even when delivered at fast
z g surroundings when people speak slowly | relevance (e.g. very basic personal and | leisure, etc. | can understand the main point | reasonably familiar. | can understand not signalled explicitly. | can understand | native speed, provided. | have some time
o o |andclearly family information, shopping, local area, | of many radio or TV programed on curent | most TV news and current affairs television programs and films without too | to get familiar with the accent.
=z employment), | can catch the main point | affairs or topics of personal or professional | programs. | can understand the majority | much effort.
< in short. clear, simple messages and interest when the delivery is relatively slow | of films in standard dialect.
'ﬁ announcements. and clear.
5 teacher: [] teacher: [] teacher: [] teacher: [] teacher: [] teacher: []
E o | | can understand familiar names, words | | can read very short, simple texts. |can | | can understand texts that consist mainly of | | can read articles and reports | can understand long and complex I can read with ease vitually all forms of
2 _g and very simple sentences, for example | find specific, predictable information in | high frequency everyday or job-related concerned with contemporary problems | factual and literary texts, appreciating | the writen language, including abstract,
& | on notices and posters or in catalogues. | simple everyday material such as language. | can understand the description | in which the writers adopt particular distinctions of style. | can understand structurally or linguistically complex texts
o advertisements, prospectuses, menus | of events, feelings and wishes in personal | attitudes or viewpoints, | can understand | specialized articles and longer technical | such as manuals, specialized arlicles and

literary works,

Spoken Interaction

teacher: []

| can interact in a simple way provided
the other person is prepared to repeat or
rephrase things al a slower rate of
speech and help me formulate what I'm
frying to say. | can ask and answer

teacher: []

| can communicate in simple and routine
tasks requiring a simple and direct
exchange of information on familiar
topics and activities. | can handle very
short social exchanges, even though |

teacher: []

| can deal with most situations likely to arise
whilst travelling in an area where the

lanquage is spoken. | can enter unprepared
intc conversation on topics that are familiar,
of personal interest or pertinent to everyday

teacher: []

| can interact with a degree of fluency
and spontaneity that makes regular
interaction with native speakers quite
possible. | can take an active part in
discussion in familiar contexts,

teacher: []

| can express myseif fluently and
spontaneously without much obvious
searching for expressions. | can use
language flexibly and effectively for
social and professional purposes. | can

teacher:[]

| can take part effortlessly in any
conversation or discussion and have a
good familiarity with idiomatic expressions
and colloquialisms. | can express myself
fluently and convey finer shades of

WRITING

Writing

can fill in forms with personal details, for
example entering my name, nationality
and address on a hotel registration form.

personal letter, for example thanking
someone for something.

can write personal letters describing
experiences and impressions.

| can wrile an essay of report, passing
on information or giving reasons in
support of or against a particular point of
view. | can write letters highlighting the
personal significance of events and
experiences.

at some length. | can write about
complex subjects in a letter, an essay or
areport, underlining what | consider to
be the salient issues. | can select a style
appropriate to the reader in mind.

(V] simple questions in areas of immediate | can't usually understand enough to keep | life (e.g. family, hobbies, work, travel and accounting for and sustaining my views. | formulate ideas and opinions with meaning precisely. If | do have a problem |
= need or on very familiar topics. the conversation going myself. current events) precision and relate my confribution can backtrack and restructure around the
g skillfully to those of other speakers. difficulty so smoothly that other people are
o = teacher: [] teacher: [] teacher: [] teacher: teacher: [] teacher: []
@ § I can use simple phrases and sentences | | can use a series of phrases and | can connect phrases in a simple way in | can present clear, detailed descriptions | | can present clear, detailed descriptions | | can present a clear, smoothly-flowing
to describe where | live and people | sentences to describe in simple terms | order to describe experiences and events, |on a wide range of subjects related lo | of complex subjects integrating sub- description or argument in a style
E know. my family and other people, living my dreams, hopes and ambitions. | can my field of interest | can explain a | themes, developing particular points and | appropriate to the context and with an
conditions, my educational background | briefly give reasons and explanations for viewpoint on a topical issue giving the | rounding off with an appropriate effective logical structure which helps the
.g and my present or most recent job. opinions and plans. | can narrate a story or | advantages and  disadvantages  of | conclusion. recipient to notice and remember
a8 relate the plot of a book or film and describe | various options. significant points.
(7] my reactions,
teacher: [] teacher: [] teacher: [] teacher: [] teacher: [] teacher: []
| can write a short, simple postcard, for | | can write short, simple notes and | can write simple connected text on topics | | can write clear, detailed text on a wide | | can express myself in clear, well- | can write clear, smoothly-flowing text in
example sending holiday greetings. | messages. | can write a very simple which are familiar or of personal interest. | | range of subjects related to my interests. | structured text, expressing points of view | an appropriate style. | can write complex

letlers, reports or articles which present a
case with an effective logical structure
which haips the recipient to notice and
remember significant points. | can write
summaries and reviews of professional or
literary works




SIGNATURES

The overall result of the language assessment of the applicant according to Common European
Framework of Reference for Languages (CEFR):

The level of language proficiency of the applicants corresponds to the CEFR level B2
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Date:
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