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Doctoral Study Programme in Teaching Methodology of Sciences, Mathematics
and Informatics (3 years, 180 ECTS)

This doctoral study program and some subjects are prepared and accredited with the help on
TeComp project.

The list of subjects is first in Serbian and after it is the translation in English and all particular
subjects are developed in Serbian and the keywords are given in English (title of the course and
aims of the course).

LIST OF NEW AND INNOVATED SUBJECTS ACCREDITED IN 2021

OpabpaHa nornaB/ba MeTOAMKE HAacTaBe MaTeMaTmKe
MeToaonormnja NCTparkMBama ca CTaTUCTUKOM

EKcnepumeHT y HacTasn Gpusmnke

TecTuparbe 1 NpoBepa 3HaHba

Ynotpeba caBpemeHux ICT y HacTasu

ONaaKTUUYKO-MEeTOgMYKA NCTPAXKMBAHA Y HACTaBM MaTeEMATUKE
MpojeKkTHa n npobaemcKa HacTasa

MaTtemaTnyko moaennparbe y HaCtasu

L ©® N o Uu ok W N e

MogaepHa HacTaBHa cpeacTBa

[EnY
o

. MeToae n TeXHUKe yyera Xemuje — BULIK Kypc

[EEN
[EEN

. E-yueme y xemmjckom obpasosamby

1. Selected topics of Teaching Methods in Mathematics
2. Research Methods and statistics

3. An Experiment in Teaching Physics


https://www.pmf.uns.ac.rs/en/studies/study-programs/doctoral-study-programme-in-teaching-methodology-of-natural-sciences/
https://www.pmf.uns.ac.rs/en/studies/study-programs/doctoral-study-programme-in-teaching-methodology-of-natural-sciences/
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6.
7
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in Natural and Mathematical Sciences

Testing and Knowledge Assessment

Usage of Modern ICT in Teaching

Didactical research in Teaching Mathematics
Project-based and problem-based learning
Mathematical modelling in teaching

Modern teaching aids

Co-funded by the
Erasmus+ Programme
of the European Union

10. Methods and techniques of learning chemistry — advanced course

11. E - learning in chemical education
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There is Standard 6 in accreditation, where the TeComp project is mentioned.

Crangapna 6: KsannreT, caBpeMeHOCT, peJieBAaHTHOCT U MehyHapoaHa ycaryiameHocT
CTYAUjCKOT Mporpama

Crynujcky mporpam mpaTH caBpeMeHe CBETCKE TOKOBE M CTam-e CTPyKE U HayKe y oAroBapajyhem
00pa30BHO-HAyYHOM II0JbY, YCArJIalleH je ca CTPATeIKUM IPHOPUTETUMA 3eMJIbE U YIIOPEIIUB je ca
CJIMYHUM NPOrpaMHMa Ha HHOCTPAHUM BHCOKOIIKOJICKUM YCTaHOBaMa Y OKBHUPY €BPOIICKOT

00pa30BHOT MPOCTOpA.

Crynujcku mporpam JlokTopcke ctyanje MeToanka HacTaBe MPUPOJHUX Hayka (Onooruje, xemuje,
¢usuke, reorpaduje), MaTeMaTuKe 1 MHPOPMATHKE j€ TI0 CBOjOj CTPYKTYPHO] KOHIETIIIU]H
ycarmnaiieH ca BehiHOM CTyHjCKHX TpoTrpaMa JOKTOPCKHUX CTYAHja EBPOIICKUX YHUBEp3UTETa. Y
KpeHupamy CTYIM]CKOT IIporpama IpuMEHeHH CY CTaHIapau Koju 00e30ehyjy meropy
MPENO3HATIFUBOCT Y €BPOIICKOM MOAEIY CTyIUpaa, alld C€ ICTOBPEMEHO BOJIUIIO padyHa O
CTPYYHOM M HAYYHOM NPO(HIY HACTABHUKA U FbUXOBOj KOMIIETEHTHOCTH Y OKBHPY YXKHX HAYYHHX
oOactu MeToauKe HacTaBe MPUPOJAHUX Hayka (OHojIoruje, XxeMuje, pusnke, reorpaduje),
MaTematrke U nHpopmatuke. Crora je 0Baj CTYAUjCKU IPOrpaM UCTOBPEMEHO U crienruiaH, Tako
Jla py’ka MOTYRHOCT CTHIIaka 3HAA, CTYIH]CKOT HCTPAKHUBAYKOT Pajia, Kao M Mojiarame UCIIUTA
CTYJCHTHMA KOjH J10J1a3e ca Ipyrux nomMahnx u cTpaHUX YHUBEp3UTEeTa. Y pa3Bojy KypceBa
uckopuiheHu cy u pezynratu nooujenn kpo3 EPA3BMYC npojekar Strengthening Teaching
Competences in Higher Education in Natural and Mathematical Sciences (598434-EPP-1-2018-1-

RS-EPPKA2-CBHE-JP) nobujenu kpo3 capaamy ca Yausep3uretiuM y ['pananu u Osujeny (ILnanwuja),
I'enty (benruja), barckoj buctpuiu (CroBauka) m OctpaBu (Yemka)

Translation: The results obtained through the ERASMUS project Strengthening Teaching

Competences in higher education of natural and mathematical sciences (598434-EPP-1-2018-1-
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RS-EPPKA2-CBHE-JP) obtained through cooperation with the University of Granada and Oviedo
(Spain), Ghent (Belgium), Banska Bystrica (Slovakia) and Ostrava (Czech Republic) were also used in
the development of courses.

Cramgapy §: Keaaurer, cappemeHocT, peileBadTHoCT H MeljyHapogma yrarmamemocr
CTY¥AHJCKOT TpOrpaMa
Cryaujcn nporpamM npaTH caEpeMeHe CBETCEE TOKOEE H CTARE CTPYES H Hayke v oaroeapajvhem
0Dpa3oBHO-HAYTHOM MO0/EY, VOATAAMSH je Ca CTPaTelIKHM NPHODHTETHMA eM/be H YIopeaus je ca
CAHMHHM [POrpaMHMa Ha HHOCTPEHHEM EHCOROIIKONCKHM YCTEHOBEMAa ¥ OKBHDY eBpONCKOT
0Dpa30BHOr MpOCTOpA.

Crygujcen nporpam Joxropexe crygeje Metoguka macrase npHpogsex mayxa (beonoraje, xemuje,
framxe, recrpagije), MATEMETHEE H HHQODMaTHxe je no cBojoj CTDPYKTYDHO] KOHIEMIHEiH
yrarnameH ca eehHEOM CTYZHjCEMX NpOTPEMa SOETODCEHX CTYOHjE EEDOMCKHE YHHEEDIHTETE. ¥
EpeHpamky CTYSHjCEOT MNpOTpaMa [PHMEREHH CF CTaHgapgH  Koja  obesbelyjy  meromy
NMpPenMoZHET/EHEOCT ¥ EEDOTICKOM MOZETY CTYSHpEEE, 4TH Ce HCTOEPEMEHD ECIHAD DETyHA O
CTPYHOM H HAyIHOM MpodHETY HaCTEEHHEA H EHIOE0] HOMITETEHTHOCTH ¥V OEEHDY YAHX HIyIHHX
obnacte Metoguee mactame npupogmx Haywma (OHonoruje, xewmsje, fmzmEe, reorpadmje),
MaTeMaTHEE H HEdopmarise. Ctora je oBaj CTYAMjCKH NMpOrpaM HCTOEDEMEHO H CHEUHGHTIH, TEED
Z4 Mpy#a MoTyRHOCT CTHLa:a 3HakE, CTYIH|CHOr HCTPE#HEBAHOT Dafa, KEC H MOAarass HCOOHTE
CTYAEHTHMA KOjH Jofase ca gpyrex gomaliux ® CTpEHHX VHHEEDIHTeTa. ¥ DasEC)y KYpPCOeE:R
uckopHmmhess cv B pesvaratd gobujemn kpoz EPASMYC mpojexar Stengthening Teaching
Competences in Higher Education in Natural and Mathematical Sciences (598434-EPP-1-2018-1-
RS-EPPKAZ-CBHE-JP) gobmjesst xpos capagmy ca YuupepszuTetHM v [pamags u Osmjeny

| (IITnarmtja), Tenty (benruja), barcxoj buctpinm (Cnoeauxa) 1 Octpasn (Henmxa)

Figure 1 : Part of the accreditation material
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Description of particular courses:

Ha3us npegmera: Op,a6paHa nornas/ba MeToanKe HaCTaBe MaTemMaTukKe

Course title: Selected chapters of mathematics teaching methodology

HactaBHUK namn HactaBHUUM: 30paHa JlyxkaHuH, NeTap hanuh

Teachers:

CraTtyc npegmeTta: n3bopHu

Status of the course: elective

Bpoj ECNB: 15 ECMB

ESPB

Ycnos:

Lum npeamerta

Pa3Boj KomneTeHUMja CTyAeHaTa 3a pasymeBakbe, aHaAn3y, MPMMeHy U eBanyaumnjy MHOBaTUBHUX
MeToZa HacTaBa MaTeMaTMKe Ha CBMM HMBOMMa obpa3oBatba.

The objective of the course

Development of student competencies for understanding, analysis, application and evaluation of
innovative methods of teaching mathematics at all levels of education.

Ucxop npepgmeta
CtyneHT he

— yMeTH Aa NPUMEHM pPasinunTe MeToae HacTase U NPUAaroam ydeHuumma/cTyaeHTuma

- 3HaTU ia KPUTUYKK NpoLLeHbyje HacTaBy MaTemaTuKke Kopuctehu ctaHgapae n ucxoae

— 6UTK ocnocobsbeH 3a ycBajakbe MHOBATUBHUX PeLleHa Y HacTaBHY MaTeMaTuKe

— pasymeTu 3Hayaj Kopuwherba PasaMUUMTUX MHOBATMBHMX MeTOoAa paga Y 3aBMCHOCTU of,
HMBOa obpasoBama

— 6UTM y MmoryhHOCTM Aa aHaAUTUUYKK Nopeaun pasnuymuTe NPUCTyne y HacTaBu maTemaTuke y
33aBUCHOCTW OfL CKIOHOCTU YYeHUKa W COLMO-EKOHOMCKUX dhaKTopa

- YMeTM [a HacTaBy MaTeMaTuKe YCMEPM Ka Pa3Bojy KPUTUYKOT MULI/berba y4eHUKa/cTyaeHaTa

The outcome of the course
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The student will

Be able to apply different teaching methods and adapt them to pupils/students
know how to critically evaluate mathematics teaching using standards and outcomes
be able to adopt innovative solutions in teaching mathematics

understand the importance of using different innovative work methods depending on the level of
education

be able to analytically compare different approaches in teaching mathematics depending on the
students’ references and socio-economic factors

be able to direct the teaching of mathematics towards the development of critical thinking of
students

Capp:kaj npeamerta

LUun/beBn HacTaBe matemMaTuKe y caBpemMeHOM cBeTy. MpuHLUMNKM HacTaBe MaTemaTuKe. MeToge m
0611um pasa y HacTaBu matemaTtuke. Ynotpeba HacTaBHUX cpeacTaBa. MHAMBUAYyanm3aumja HacTese
maTemaTtuke. PewaBarbe npobnema. KometeHumje XXI BeKa U HacTaBa MaTeMaTUKE.

HacTaBa maTemaTuKe y OCHOBHO]j LWIKO/IM. HacTaBa MaTemaTuKe y OnwTeM cpeatbem 0bpasoBakby.
HactaBa maTemaTuKe Yy cpegrbem CTpydyHOm ob6pasoBarby. HacTaBa maTemaTMKe Y BMCOKOM
obpasoBamby.

MpunarohaBarbe HacTaBe MaTeMaTUKe 3axXTeBUMA U MOrYRAHOCTUMA yYeHUKa.
Course content

Objectives of teaching mathematics in the modern world. Principles of mathematics teaching.
Methods and forms of work in teaching mathematics. Use of teaching aids. Individualization of

mathematics teaching. Troubleshooting. Competencies of the XXI century and the teaching of
mathematics.

Mathematics teaching in primary school. Mathematics teaching in general secondary education.
Mathematics teaching in secondary vocational education. Mathematics teaching in higher education.

Adaptation of mathematics teaching to the requirements and capabilities of students.

MpenopyyeHa nuTepaTypa
Recommended literature

Werner Blum, Michele Artigue, Maria Alessandra Mariotti, Rudolf StraRer, Marja Van den Heuvel-
Panhuizen, European Traditions in Didactics of Mathematics, Springer, 2019.



http://library.lol/main/F8C2665BE7A91F736CDD145D9957A7C9
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Biehler, R., Scholz, R.W., StréRer, R., Winkelmann, B. (Eds.), Didactics of Mathematics as a Scientific
Discipline, Kluwer Academic Publishers, 2002.

Hodgson, Bernard R, Kuzniak, Alain, Lagrange, Jean-Baptiste (Eds.), The Didactics of Mathematics:
Approaches and Issues, Springer, 2016.

nyb6ankaumje y 4aconmcuma:

Journal for Research in Mathematics Education
Educational Studies in Mathematics
ZDM International Journal on Mathematics Education

Teaching of Mathematics

Bpoj u4acosa aKTMBHE Teopwujcka HacTasa: 5 CUP: 5
HacTase

Metoge nssohera HacTaBe: npefasaba, ANCKYCKUja, NPUKa3M caydaja

OueHa 3Haka (MakcumanHu 6poj noeHa 100) Knowledge verification

CEMMHAPCKN PaaoBu 60 noeHa

npeseHTauuja 10 noeHa

3aBpLWHK TecT 30 noeHa
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HasuB npegmeta: MeTtoa0010ruja UCTpaXkusara ca CTaTUCTUKOM

Research methodology with statistics

HactaBHUK nnm HactaBHUMUM: 30paHa JlyxaHuH, MupjaHa MBaHoBuh

CraTtyc npegmerta: n3bopHu

Bpoj ECNB: 15 ECMB

Ycnos: --

Lum npegmeta

CTuuarbe KOMNTEHLMjA 32 NPUMEHY UCTParKMBatba y 0bnactm obpasoBarba M pasymeBakbe 3HAYaja
WCTpakMBarba 3a NogM3arbe KBasMTeTa obpasosarba. OcnocobsbaBarbe CTyaeHaTa 3a Kopuwherbe
CaBPEMEHMX CTAaTUCTUYKMX anaTa y UCTParkMBatbuMa.

Acquiring competencies for the application of research in the field of education and understanding
the importance of research for raising the quality of education. Training students to use modern
statistical tools in research.

Ucxop npeamerta
CtyaeHT he 6UTU y cTamby Aa:

- KOPUCTU CTPYYHY U Hay4yHy nTepaTypy y obnactm obpasoBarba

- pa3syme 3Ha4aj CBaKOr acneKTa UCTpaxKmnBarba

- npunpemn oarosapajyhin MHCTPYMEHT 3 auCTpaXkuBatbe

- Hanpasu NAaH UCTPaXKMBaHba

- pasyme CTaTUCTUUYKY METOAONOMMNjY Y CTPYYHUM U HayYHUM pPagoBMma
- NMPUMEHU CNOMKEHU]Y CTaTUCTUUKY aHaNU3y

- npeacrtasu AobujeHe pesyntate

Capp:kaj npegmerta

Unmb v cBpxa ucTparkuBarba y obnactu obpasoBarkba. MaTpuLa@ YCTPaXkMBarba. KapaKTepucTuke
YMUTHMKA W TECTOBA Y UCTPaXKMBaHbMMa M bUX0BO Kopulwhere. Kopuwhere MHTepBjya U NocMmaTpakba
y NpUKyn/bakby nogataka. M36op y3opka.

AHanuMsa KBaNMTaTMBHWMX MNoJaTKa. AHanM3a KBaAMTAaTMBHMX nogaTka. [loctynum ob6page
KBAHTUTAaTUBHUX noAaTka. OpgabpaHa nornassba ctaTucTuke. Mpunpema m3BelTaja U Npe3eHToBakbE
pesynTtaTta ucTpaxunsara. Obpaga y naketuma SPSS n STATISTICA;

MpenopyyeHa AnTepaTtypa

[1] Peter Newby: Research Methods for EducatioH, Longman, 2009.
[2] Louis Cohen, Lawrence Manion, Keith Morrison: Research Methods in Education, 7th edition,
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Routledge, 2011.

[3] Keith Punch: Introduction to Research Methods in Education, Sage Publications, 2009

[4]  Jerry Wellington: Educational Research: Contemporary Issues and Practical Approaches,
Continuum International Publishing Group, 2000

ny6ankaumnie y Yaconnucuma:

Review of Research in Education
Journal for Research in Mathematics Education
Research Papers in Education

International Journal of Educational Research

bpoj u4acoBa akTMBHe | TeopwujcKa HacTaBa:5 CHP: 5
HacTase

Metoge ussohera HacTaBe: nNpesaBakba, ANCKYCHja, NPUKA3M Cy4aja

OueHa 3Hara (MaKcumanHu 6poj noeHa 100)

CEMUHAPCKM pagoBu 60 noeHa

npeseHTaunja 10 noeHa

3aBpLWHM TecT 30 noeHa
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Hasus npepgmeTa: EkcnepumeHT y Hactasu pusmuke

An experiment in physics teaching

HactaBHMK nnun HactaBHuum: Maja CtojaHoBuMh

CraTtyc npegmeTta: U3bopHU

Bpoj ECMNB: 15

Ycnos: Hema

Lum npeamerta

Uumb npegmeTa je MHTEPAUCUMMAMHAPHM NPUCTYN HacTaBu ¢u3MKe M yBohere HayyHor metoaa y
HactaBy. OgabpaHe Teme he 6UTM obpaheHeHa OCHOBY KNaCMYHUX eKCepMmeHaTa KOMOUMHOBaHMX ca
jeAHOCTaBHMM eKCnepuMeEHTMMA BE3aHUM 3a CaZprKaje Koju ce npeaajy, y3 unby bosber pasymeBarbe
$13NYKMX Nojasa M npoueca..

The goal of the course is an interdisciplinary approach to teaching physics and the introduction of the
scientific method into teaching. Selected topics will be covered on the basis of classic experiments
combined with simple experiments related to the contents taught, with the aim of better understanding
of physical phenomena and processes.

Ucxop npepmeta

ITo 3aBpHIETKY HACTaBe M IMOCJIE YCIENIHO ITOJI0KSHOT UCITHTA CTYACHT Tpeba 1a uMa pa3BHjeHe:

Onwme cnocobrocmu: xopumhelke CTpy4YHe JIUTEpaType, HaydHe TEPMHHOJIOTHjE M eKCIIepUMEeHaTa Be3aHHX 32
(hu3nUKe caapkaje y MHTepIUCIUIUTMHAPHO] HACTaBH MPUPOJTHUX HAYKa.

Ilpeomemno cneyuguune cnocobrnocmu: 3HaTH 1a IEMOHCTPHPA]y GU3NUKE [T0jaBe U 3aKOHE BE3aHE 3a KpEeTame,
TEYHOCTH; TOIUIOTY, ONTHKY, 3BYK, €JIEKTPULUTET U CTPYyje, MarHeTH3aM. PazyMeTH yiory ekcriepuMeHTa, 10Ka3a i
KpeaTHBHE MUCIIHU Y Pa3BOjy HAYYHHUX HAEja.

Cappikaj npegmerta
Teopujcka Hacmasa

NHTepANCUMNANHAPHM NPUCTYN HacTaBu ¢uM3MKe. Ynora M 3Ha4aj ekcnepMmeHTa y HacTaBu ¢usmKe.
MmnnemeHTaLMja eKcnepMmeHaTa y OKBUPY MeToze aKTuBHe HacTase Ppusmke. LLIKOACKK ekcnepumeHTH
N NPUMeHa CaBpeMeHMX TEXHOIOTMja Y UHTEPAUCLMNIMHAPHOM NPUCTYNY HAacCTaBu pU3MKe.

lpakmu4yHa Hacmasa

NMpenopy4yeHa nutepaTypa

1. Agnes Kapor, Sonja Skuban i Ljiljana Stanivuk, "Demonstracioni eksperimenti u nastavi fizike |
(Mehanika i termodinamika)", Univerzitet u Novom Sadu Prirodno-matematicki fakultet, Departman za
fiziku, Novi Sad 2012.
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2. Oywanka K. 06agosuh, Maja CtojaHosuh, Muanua Naskos Xpeojesuh, JeaHOCTaBHU ornean y
dun3num 6. paspes OCHOBHe LIKoJe, 3aBoz, 3a yLibeHMKe beorpag, ISBN: 978-86-17-14230-6

3. OywanKa XK. 06agosuh, Maja CtojaHosuh, Munnua Maskos Xpeojesuh, JeaHocTaBHM ornegm y
du3unum 7. paspen 0CHOBHe WKoe, 3aBoA 3a yubeHuke beorpag, ISBN: 978-86-17-14231-3

4. Oywanka K. 06agosuh, Maja CtojaHosnh, Muanua Naskos Xpeojesuh, JeaHOCTaBHU ornean y
dun3num 8. paspes 0CHOBHe LWKoe 3aBoA 3a yLbeHnke Beorpag, ISBN: 978-86-17-14232-0

5. Physics Experiments That You Can Do at Home, The Wonders of Physics, University of Wisconsin-
Madison

6. Morris H. Shamos, Great Experiments in Physics: Firsthand Accounts from Galileo to Einstein,

Published by Dover Publications, 1987, ISBN 0486253465 (ISBN13: 9780486253466)

[ogaTtHa nuTepaTypa ce Temes/bM Ha YaHUMMAa W3 MHTepHaumoHaaux M aomahmx yYaconuca,
oarosapajyhvum nornas/bMma M3 Kibura, NOCEBGHO NPUMNPEM/bEHMM TEKCTOBMMA 33 OBY HamMeHy U
MaTepujannuma ca MHTepPHaUMOHANHUX U AoMahux KOHpepeHLUWja.

bpoj 4acosa AKTMBHE Teopwujcka HacTasa: 5 CHP: 5
HacTase

MeToae M3BOf)€I-ba HacTtaBe

MpeaaBatba, UCTPAXKMBAYKM Pag, M3pada M NpeseHTalmja CEMUHAPCKOT pas.

OueHa 3Hara (MaKcumanHu 6poj noeHa 100)

cemunHapcku pag 40 noeHa n ycmeHun ncnmt 60 noeHa

HaunMH npoBepe 3Hatba Mory OMUTU pasamMumMti : (MUCMEHWU UCMUTKU, YCMEHM WCNT, MpeseHTauuja
NPOojeKTa, CEMUHAPU UTA......
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Hasue npeamerta: TecTupatrbe U NpoBepa 3HaHbA

Testing and verification of knowledge

HacraBHuK: bygumauy, 4. 3opaH, MsaHosuh K. MupjaHa, Pagojes MopaH

Cratyc npeamerta: U3bopHu

Bpoj ECMB: 15

Ycnos:

Linsb npegmeta
Yno3HaBake ca TEOPMjOM M NPaKCOM MeTOA0/10rMje NpoBepe 3Harba U HaYNHA TecTUpara y4eHMKa.

Getting know the theory and practice of knowledge testing methodology and methods of testing
students.

Ucxop npeamerta

OBnapgasarbe TeXHMKama nposepe 3Harba U TeCTupamba.

Cappkaj npegmerta
Teopujcka Hacmasa:

YTuUaj caBpemeHmMx TeXHOI0rMja Ha NOCTynakK NpoBepe 3Hakba M TecTupakba. EnemeHTn 1
KapaKTepUCTUKE eNIeKTPOHCKOr TecTupatba. KOMNOHEHTE U CTPYKTYpa CUCTEMa 3a e/IEKTPOHCKO
TecTMpakbe 1 NpoBepy 3Haka. EnekTpoHcKe 6ase TectoBa. [eHepucakbe TECTOBA, MHAMBMAYAAU3aUM]
1 06e36ehnBrbE CUTYPHOCTU U NpMUBATHOCTU. OCHOBHM TUMOBK M BPCTE NUTakba NOTOAHMX 3a
eNeKTPOHCKY 0bpaay. TecTMpakbe M NPoBepa NPOrpPamCcKMX Kogosa. Nposepa cTuia Nporpammpatsa.
Mpu1Ka3 KapaKTEPUCTUUYHUX CUCTEMA 33 TECTUPAHE Y MPEKHOM OKpYXery. TeXHUKe OTKpMBatba
nnarmjapusama. OCHOBHe NpenopyKe 3a UMNJAEMEHTALMjY eIEKTPOHCKOT CUCTEMA TECTMpPatba.
MoryhHOCTM NpMMeHe eNeKTPOHCKUX CUCTEMA TecTMpatba U NpoBepe 3Hakba Yy PasInuuTUm
HacTaBHMM 06aacTMma.

Mpenopy4yeHa nutepartypa

1. Tisha Bender: Discussion-Based Online Teaching to Enhance Student Learning: Theory,
Practice and Assessment, Stylus Publishing LLC, 2003.
2. Erin Mander, Alicia Mendoza, Laura Meiselman, Tammy Powell, Chris A. Rose: FTCE General

Knowledge Book + Online, 2013.
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Bpoj uacoBa aKkTuBHe
HacTaBe

Teopwujcka HacTaBa: 5

ChP: 5

MeToae nssohera Hacrase

MpefaBarba, KOHCYATALM]E, MHTEPAKTUMBHE U AMjaNoLWKe MeToae.

OueHa 3Hara (MakcumanHu 6poj noeHa 100)

MNpegucnutHe ob6aBese

noeHa

3aBpwWwHM ncnut

noeHa

YCMEHU ncnut

60

CeEMUHAPCKM pag

40
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Hasus npegmeTta: Ynotpeba caBpemeHux ICT y Hactasu

The use of modern ICT in teaching

HactaBHUK nnm HactaBHuum: Ctojakosuh 3. Munow, MupjaHa MuKanaukm

CraTtyc npegmerta: n3bopHu

Bpoj ECMB: 15

Ycnos:

Lum npegmeta
Yno3HaBake ca Teopmjom 1 npakcom npumere ICT y obpasoBsarby.

Getting to know the theory and practice of applying ICT in education.

Ucxop npeamerta

OBnagasatrbe 3HaHbMMa M BelwTMMaHa 3a npumeHy ICT y HacTasw.

Capp:kaj npegmerta
Teopujcka Hacmasa

CaBpemeHU TpeHA,0BU Y Pa3Bojy MHGOPMALLMOHO-KOMYHMKALMOHUX TEXHOIOTM]a U HbUXOB YTMLAj Ha
npouec obpasoBarba. OCHOBHM NPUHLMNK GYHKLMOHMCAbA U peanm3aumje Hactase y3 ynotpeby ICT.
Mpe3eHTaumje n npesaBata y3 nomoh ICT. Bohere eBnaeHumje, yMIUTHULM U TECTUPAHE YYEeHMKa.
MpuKyn/bakbe M OpraHM3oBakbe MHPOPMaLLMja M HAacTaBHUX MaTepujana. E-6ubnmoTeke, e-4yaconucw,
jaBHe 6a3e nogataka. ETMuKKM acnektn nHdopmaTtmke. MpmuBaTHOCT M 3awTuTa. E-gpywTeo.
CouMO/IOWKM acneKTn KOMYHUKaumje y cuctemmma nogpaHum ICT. OHToNnoruje, cemaTmukm web m
HMxoBa ynotpeba y obpasoBatby. [pUKas KapaKTePUCTUUHUX MPUMEPA OBAKBUX CUCTEMA.

Mpenopy4yeHa nutepartypa

1. William Horton: Designing Web-Based Training : How to Teach Anyone Anything Anywhere
Anytime

2. Margaret Driscoll, Saul Carliner: Advanced Web-Based Training : Adapting Real World Strategies in
Your Online Learning: Strategies — Unlocking Institutionally Sound online Learning

BbpojyacoBa aKTuBHe Hactase | [pegaBama: 5 CTYAMNjCKM UCTPaXKMBAYKM pag: 5

MeToae nssohemwa Hacrase

MpeaaBatba, KOHCYATaLMje, MHTEPAKTUBHE W AujasiolKe MeToLe.
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OueHa 3Hara (MakcumanHu 6poj noeHa 100)

MNpegucnutHe obasese noeHa 3aBpLIHU MCnnUT rnoeHa

CemMnHap-u 40 YCMEHWN UCnuT 60
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Ha3zus npeavera: {uaakTHYKO-MeTOAMYKA HCTPAKNBAHA Y HACTABH MaTeMaTHKe

Didactic-methodical research in mathematics teaching

Hacrasaumm: Byphuna Takaun, Bophe Xepuer, Maja [ex

Crartyc npeamera: n300pHH

Bpoj ECIIB: 15

YcioB:

us npeamera

Ocnoco0sbaBame HACTAaBHUKA Jla y CBOM pajly NPaBHIHO NMPUMEHY]Y TUAAKTHYKO-METOJUYKa HCTPAKUBAHA Y
HAaCTaBU MaTeMaTHKe.

Pa3Bujame MaTeMaTHYKOT MUIIJbEHa

OcniocoOspaBare 32 00pay MaTeMaTHUKHX caapikaja y KoaaboJaTHBHAM IpynaMa, 32 KOMOMHOBaHO yueme, ( Ha
MaJbHHY 1y YIMOHUHIM) Y padyHAPCKOM OKPYKEHbY.

OcniocoOspaBarme 32 HAyYHH Pajl.

Objective of the course

Training teachers to properly apply didactic-methodical research in mathematics teaching in their work.

Developing mathematical thinking

Training for the processing of mathematical content in collaborative groups, for combined learning (at a distance and
in the classroom) in a computer environment.

Training for scientific work.

Hcxon mpeamera

Crynent he mocie 3aBpIieHOT Kypca OUTH:

° YIO3HAT ca HajBHUIlle KOPUIINEHOM JIMUTEPATYPOM O AUAAKTHYKO-METOIMYKA UCTPAKMBAKBUMA Y HACTABU
MAaTEMAaTHKE;

] 0CIIOCO0JbCH J1a MPUMEHY]C Pa3InIuTa TUIAKTHIKO-METOANYKA HCTPAKUBAhA Y HACTABH MATCMATHKE Y
[Pa3JIMYUTHM OKpPYKEHhUMa.

° 0COIICO0JBECH [1a YUECTBY]€ y HAyYHHM JHUCKyCHjaMa M ITUIIIC HAYYHE PaJ0BEe BE3aHE 3a METOAMYKY 00paIy
HACTABHUX CaJIp)Kaja M3 MaTCMATHKE.

Canp:kaj npenmera

Teopujcka nacmasa

Oo6panuthie ce:

IUIaHUpamkEe HCTpaXKUBaAba, BPCTE UCTpAXKUBAKBA CC 1noceOHUM OCBPTOM Ha CKCIICPUMCHTAJIHO U ,,study
case” UCTPaKUBAIE,

YBO y UCTpaXKHBAkhA, UCTPAKUBAYKO IMUTALE, MGTOI[OHOFI/Ije HUCTpaKMBamba.

O6pa)mhe CHGHI/I(I)I/I‘IHOCTI/I HUCTpaKuBakba MAaTCMAaTUYKOT 06pa3OBaH>a, KOHCTPYKTHBH3aM, BI/I3yaJ'II/ISaHI/Ija,
[penpe3eHTanyje, KonadopaTuBHO yuewme. [loceOHa maxma hie ce 00pamTuTn uCTpakWBakbUMa ydera Ha JTaJbHHY, Kao Ul
MaTCMATUYKUM MOJICJIOBAKLEM Y HACTABH.

[Ipunpema, n3Boheme U ONHC NCTPAKHUBAA-TIPOjEKTHH 33aJaTaK

IIpenopy4ena Juteparypa

1.Cohen, L., Manion, L., Morison, K., Research methods in education, Routledge, 2007

2) Johnson, D., Johnson, R. Holubec, E. (1998). Cooperation in the classroom. Boston: Allyn and Bacon.

3)Johnson, D, Johnson, R. (1999). Learning together and alone: cooperative,
competitive, and individualistic learning. Boston: Allyn and Bacon.

4)Kagan, S. (1994). Cooperative Learning. San Clemente, CA: Resources for Teachers,Inc.

5)Tobin, K. and Tippins, D. (1993). Constructivism as a Referent for Teaching and Learning. In: Tobin K. (Ed), The
Practice of Constructivism in Science Education, Lawrence Erlbaum Associates, Hillsdale, New Jersey, 3-22.

6) Permury, C., Hekut mprCTyNH HCTPaXXUBaky MaTEMaTHUKOT
obpaszoBama, http://www.imvibl.org/dmbl/meso/imo/imo2.htm, 2017

Bpoj yacoBa akTHBHE HacTaBe | IIpenaBama: 5 | CTyIMjCKH UCTPAKUBAYKH paj: 5

MeTtoae u3sBohema HacTaBe



http://www.imvibl.org/dmbl/meso/imo/imo2.htm
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[IpenaBama, MHIUBHUTyaTHE KOHCYJITAIM]E, TPOjEKTHHU 3a/IaIlH.

Ounena 3Hama (MakcuMaJHu Opoj moena 100)
[Ipojexthu 3anarak 50 noena; ¥Ycmenu ucnut 50 moeHa
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Ha3zus npeamera: IIpojexTHa n mpo0ieMcka HacTaBa

Project and problem teaching

Hacrasaunm: Ilerap Banuh, Byphuna Takaun, Maja ITex

Crartyc npeamera: n300pHH

Bpoj ECIIB: 15

YcioB:

us npeamera

Ocnoco0sbaBame HaCTAaBHUKA JIa y CBOM pajly NPaBHIHO NPUMEY)y IPOjEKTHY U MPOOIEMCKY HACTaBy MPUIIMKOM
00pasie HACTaBHUX CaJApiKaja U3 MaTEMaTHKE Y PA3IMYUTHM OKPYKESHHMA.
Pa3Bujame MaTeMaTHYKOT MUIIJbEHa

OcniocoOspaBarme 32 HAyYHH Pajl.

Objective of the course
Training teachers to properly apply project and problem-based teaching in their work when processing teaching
content in mathematics in different environments.
Developing mathematical thinking
Training for scientific work.
Hcxon npeamera
Cryznent he mocie 3aBpiieHor Kypca OuTH:
o YIO3HAT ca TPOjeKTHOM H MPOOIEMCKOM HACTaBOM;
0c1I0co0JbEH J1a MPUMERbY]j€ MIPOjeKTHY U MPOOIEMCKy HACTaBy MPHINKOM 00pajie HACTaBHUX cajpiKaja u3
IMATCMATUKE Y PA3JIMYUTHUM OKPYKCHUMA,
° 0CIOCO0JbEH [1a YUECTBY]€ y HAyYHHM JUCKyCHjaMa M ITHIIE Hay4HE paJoBe Be3aHe 32 METOANYKY 00pamy
HaCTaBHUX caz[pncaja U3 MaTEMAaTHUKE.
Canp:kaj npeamera
Teopujcka nacmasa

O6pamuhe ce:

. neUHUIH]a POjeKTHEe HacTase, (project based learning) ,,HacraBe 21-or Beka®, OCHOBHE eTare u3Bolcma, cal
MoceOHUM OCBPTOM Ha HeH JOTMPUHOC KOJ] HACTABHHUKA U YUEHHUKA;

. nepUHUIH]a MPOOJeMCKe HAaCTaBe;

o NPETHOCTH ¥ MaHe MPOjeKTHE U MPOOJIeMCKE HACTaBe

. pasnuka usmel)y npojekpTHe 1 nIpoOIeMCKe HaCcTaBe;

o KOHCTPYKTHBH3aM, TEOpHja O yUeHy Ha K0joj Cy 3aCHOBaHE MPOjeKTHA 1 po0IeMCcKa HacTaBa.

[ ]

nperej1 JiuTeparype.
ITocebna maxkma he ce oOpaguTu Ha M3BOleHE NMPOjEKTHE HACTaBE HAa JAJbHHY W IOBE3aHOCT Ca MAaTEMaTHYKUM
MO/IeTIOBahEM Y HACTABH.

IIpenopy4ena aureparypa

1.Bordner, G. M. (1986). Constructivism the theory of knowledge. Journal of Chemical Education, 65, 873-878.

1. 2. Bell S. (2010) Project-Based Learning for the 21st Century: Skills for the Future. The Clearing House, 83:
39-43.

2. 3. Bunotujesuh M. Bunorujesuh H. (2007) Huosayuje y nacmasu, lkoncka kmura, beorpa.

4.English, M. C., & Kitsantas, A. (2013). Supporting student self-regulated learning in problem-and project-based
learning. Interdisciplinary Journal of Problem based Learning, 7(2), 128-150.

5. Lin, J.,W., Tsai C., W., (2016) The impact of an online project-based learning environment with group awareness
support on students with different self-regulation levels: An extended-period experiment, Computers and education,
v99,28-38

6.von Glasersfeld, E. (1995). Radical constructivism: A way of knowing and learning. Washington, DC: Falmer
Press.

Bpoj yacoBa akTHWBHE HacTaBe | IIpenaBama: 5 | CTyaujCKu HCTPAXKUBAYKU pal: 5



http://www.tandfonline.com/author/Bell%2C+Stephanie
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Mertone u3Bohema HacTaBe
[IpenaBama, MHAMBUIyaIHE KOHCYJITalMje, MPOjeKTHHU 3a/Ially.

Ouena 3Hama (MakcuMaJaHu 6poj nmoena 100)
IIpojextan 3amatak 50 noeHa; Ycmernn ucnut 50 moeHa
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Ha3zus npeamera: MaTeMaTH4KO MOJe/IMPAambe Y HACTABH

Mathematical modeling in teaching

HacraBaunm: 3opana Jlyxanus, Byphuna Takaun, Mupjana IlItpOoja

Crartyc npeamera: n300pHH

Bbpoj ECIIB: 15

Yciaos:

Inss npegmera

OCHOBHM 1IIMJb MPEJMETA j€ TOIPUHOC Pa3BOjy MaTeMaTHYKOI MUIbEHa KO/ YYeHHKa.

Pa3Bujame KOMIIETEHIMja HACTABHUKA 32 YCIICIIHY NPUIIPEMY U M3BOherhe MaTeMaTHIKOTr
MO/IETIOBaha CTHLAkE HOBUX 3HAha U BELITHHA.

[TpunarolaBame pa3IMuUTAM yCIOBUMa M3BONemha HACTABHX Capskaja y HOBOM padyyHapCKOM OKpYXKemy, ca moced
HIUM OCBPTOM Ha KOMOWHOBaHY HACTaBY, KAKO HACTAaBY Y YUHOHHIM TaKO U y4YCHE Ha JJaJbHHY.

Ocnoco0spaBame 32 HAYIHHU paj.

Objective of the course

The main goal of the course is to contribute to the development of students' mathematical thinking.

Developing teacher competencies for successful preparation and execution of mathematical modeling, acquisition of
new knowledge and skills.

Adaptation to different conditions of content teaching in the new computer environment, with special reference to

combined teaching, both classroom teaching and distance learning.

Training for scientific work.

Hcxon mpeamera

Crynent he mocie 3aBpIieHOr Kypca OUTH:

° YIO3HAT Ca HAJHOBUJUM METOIUYKUM IIPHUCTYIIMMa 00pajl MaTeMaTHYKOT MOZIEIOBabha Y HACTaBH;

. 0CIOCO0JbEH JIa IPUMEbYje MaTEMAaTHYKO MOJIEIIOBALE Y PA3JIMYMM YCIOBOMa, KOMOMHOBAaHUM METO/IamMa y
yCIIOBMMA HOBE TEXHOJIOTH]E;

] 0COIICO0JBCH J1a YUECTBY]€ y HAYYHHM JHUCKyCHjaMa U MHIIC HaAyYHE PaJOBE BE3aHE 32 MOJICIIMPALE Y HACTAaBU
MAaTEMATUKE

Canp:kaj npenmera

Teopujcka nacmasa

OCHOBHH NPpUHOUIIK KW TPUMEHA MAaTCMATUYKOI' MOJC/IUpamka '’y HaCTaBU. HpI/InpeMa mnponeca MaTeMaTHUYKOT]
MoOJIeTIOBabe, OJa0Mp peajHuX CHUTyalllja W peaaHux npoodiema. llukiycn MaremMaTHdkor MojenoBama, (ase
IMO/ZICJIOBAbA, aHAJIM3a KOTHUTUBHUX aKTUBHOCTU IIPE IMPEIaCKy U3 q)a3e y (ba3y, ca oceOHUM OCBPTOM (bopMHpaH,e
MAaTCMATUYKOI MOZICJIa U U HbCTOBE MTPOBEPC. Ommc nponeca MaTeMaTU4Kor MOACJI0Baba

HpOjeKaTHI/I 3aJaTaK-IMpUMEp NUKYyCa MATCMATUYKOI" MOZICJIOBAhd Y HACTABU

IIpenopyuena aureparypa

1. Blum, W., Ferri, R. B., Stillman, G., Trends in Teaching and Learning of Mathematical Modelling ICTMA
14, Springer Dordrecht Heidelberg London New York, 2011.

2. Davis, M. E., Elementary Mathematical Modeling: Functions and Graphs Prentice Hall, Copyright: 2001

3. Galbraith, P. L., Stillman, G., & Brown, J., Turning Ideas into Modeling Problems. Modeling Students'
Mathematical Modeling Competencies, ICTMA 13New York: Springer, 2010.

4, Pollak, H. O., What Is Mathematical Modeling? In H. Gould, R. D. Murray, & A. Sanfratello (Eds.).
Mathematical Modeling Handbook. Teachers College, Columbia University.

5. W Blun, I. D. Huntley, Teaching and learning mathematical modelling - Innovation, Investigation and
IApplications Albion Publishing Ltd, Coll House, Westergate, Chichester, England, 1997
bpoj yacoBa akTHBHE HacTaBe | [IpenaBama: 5 | CTyIMjCKU HCTPAKUBAYKH pai: 5
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Mertone n3Bohema HacTaBe
[IpenaBama, MHAMBUIyaIHE KOHCYJITalMje, MPOjeKTHHU 3a/Ially.

Ounena 3Hama (MakcumaJnu 0poj moena 100)
Ipojexmnu 3ad0amax 50 noena, Ycmenu ucnum 50 noena
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Ha3us npeameta: MogepHa HacTaBHa cpeacTea

Modern teaching aids

HacrasHuum: Hophe Xepuer, JeneHa Anekcuh, 3opaHa Jy»KaHWH

CraTtyc npegmeTta: n3bopHu

Bpoj ECNB: 15

Ycnos:

Lum npegmeta

Yno3sHaBae ca TEOPMjOM U NMPAKTUYHOM NPUMEHOM MOAEPHUX HACTaBHUX CPeLCTaBa Y HacTaBu
maTtemaTtuke u uHdopmatuke. Obpahyjy ce cneaehe Teme:

Ynotpeba copTBepa 3a NpuUnpemy nMcaHnUx matepujana, BUAEO NeKumja, BeXbu 1 TecToBa 3a
yyeHuke. CopTBep 3a AMHAMMUKY reomeTpujy n copTBep 3a CMUMBOIMYKO padyHakbe Y HacTaBu.
MprmeHa y NPaKTUYHO] HaCTaBU U3 NPUPOAHUX HayKa, NPOrpaMmuparba UM TEXHUYKUX NpeameTa.

Mporpammpatbe y GyHKUMjM pa3Boja HaCTaBHUX MaTepujana U MOTUBALMOHUX npumepa (CH, ...).

YnoTtpeba MMKpOKOMNjyTepa Kao HacTaBHUX cpeacTaBa (ApaywHo, Internet of Things n cpogHe
TexHonorunje). Camorpasitba M Nporpammparse AMaakTUYKMX nomarana. 31 wramna.

MN3Bohere HacTaBe Ha oHNajH NnaTpopmama (Office 365, ...). AncTpubyunja matepujana, sohere
eBUAEHLMje U OLLeHUBAtbE.

Objective of the course

Getting to know the theory and practical application of modern teaching aids in the teaching of
mathematics and informatics. The following topics are covered:

Use of software to prepare written materials, video lessons, exercises and tests for students. Software
for dynamic geometry and software for symbolic computation in teaching. Application in practical
teaching in natural sciences, programming or technical subjects.

Programming in the function of developing teaching materials and motivational examples (C#, ...).

Use of microcomputers as teaching aids (Arduino, Internet of Things and related technologies). Self-
construction and programming of didactic aids. 3D printing.

Teaching on online platforms (Office 365, ...). Distribution of materials, record keeping and
evaluation.
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Ucxop npegmeTa

CtyaeHtun he ctehu 3Harba M BeWTHHE HeonxoAHe 3a u3Bohere HacTaBe NoApXKaHe MoAepHUM
HaCTaBHMM CPEACTBMMA, Kao M 32 CAMOCTAJIHO Kpenpake HAaCTaBHWUX MaTepujana, BULEO NEKLMja,
WMHTEPAKTUBHUX NPUMEpPa U ANAAKTUYKMUX nomarana. CtyaeHTn he 6UTK y cTakby Aa OpraHusyjy u
M3BOAE HacTasy Y YYMOHULLM, OHAAjH MK Y KOMBUHAUMjKM oBa ABa npucTyna. Ctehu he 3Hama
HeonxoAHa 3a NNaHMpare U opraHu3aumjy oHnajH HacTase y Behem 06umy 1 ca Behum rpynama
cTyaeHaTa. Kpo3 BepTMKaNHO M XOPU30OHTa/IHO NoBe3nBakbe rpaamea, ctyaeHtv he ctehu yeng y
3Hayaj pa3Boja NPAKTUYHWUX BELUTUHA, 3HaHa, CAMOCTA/IHOCTU U UHULMjaTUBE.

Cappkaj npegmerta
Teopujcka Hacmasa

Mporpamu 3a 0bpaay Tekcta u myntumeanje. Copreep 3a CUMBOIMYKO pavyHare U ANHAMUYKY
reomeTpujy. OcHoBe PYHKLMOHANHOTI, NpoLeAypasHOr U 06jeKTHO-OPUjeHTUCAHOT NPOorpammpatba.
MeTtoam pelaBarba Npobaema n epuKacHoCT. Kpenpare MHTEPAKTUBHUX MPMMEpPA 33 HAcTaBy.
Mpukyn/barbe 1 obpaga ekcnepMmeHTanHUX nogataka. OCHOBe Nporpamuparba U NpuMeHe
MMKpOKOoMMjyTepa. 3/ wramna. MHTepHeT cTBapu U UHTEePHET cepaucK. OHNAjH TeXHONOMje 3a
HacTaBy. Kpeupame n auctpubyumja HacTaBHMUX MaTepujana, OHNAAjH KOHCyATauMje, capadtba U
TECToBU. YNpaB/batbe HAaCTaBOM, EBUAEHLMjA U OLEHMBALE.

Mpenopy4yeHa nutepartypa

1. Xepuer O. v Kpejuh H.: MatemaTtuka u Mathematica, MM®, Hosu Cag

2. Calclabs with Mathematica (Brooks/Cole Symbolic Computation) Nancy Blachman, Colin
Williams, Albert Boggess, David Barrow, Maurice Rahe, Brooks/Cole, 1995

3. Programming in Mathematica, Roman Maeder , Addison-Wesley Professional, 1997

4, Microsoft C# Step by Step, John Sharp. Microsoft Press, 2015

5. Arduino Bootcamp for Teachers, Peter Dalmaris, Tech Explorations, 2018

Bpoj yacoBa aKTMBHE MpenaBaka: 5 CTyANjCKM NCTParXKMBAYKM paj;
HacTase 5

MeToae ussohera Hactase

MpenaBatba, KOHCYATALMje, UHTEPAKTUBHE U AMjanoLiKe MeTode.

OueHa 3Haka (MakcumanHu 6poj noeHa 100)

MpepucnutHe obaBese No€eHa 3aBpLUHVI uncnnt NnoeHa

CeEMUHapPCKM pas 40 YCMEHU ncnut 60
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HasuB npegmeta: Metoge 1 TeXHUKe y4yerba Xemuje — BULLU KypC

Methods and techniques of learning chemistry - senior course

HactasHUMK uau HactaBHuum: JacHa Aaamos; CtaHucnasa Onmh HuHkosuh

CraTtyc npegmeTta: n3bopHu

Bpoj ECNB:15

Ycnos:-

LUum npegmeta

Ocnocob/baBarbe 3a ePUMKACHO CaMOCTafNHO ydere Xemuje y npodecroHaNHOM ycaspluaBakby
HaCTaBHMKa xemuje.

Objective of the course

Training for effective self-study of chemistry in the professional development of chemistry teachers.

Ucxop npegmeTa

HakoH ycreniHo 3aBpuieHOr Kypca CTyIeHT JOKTOPCKHX CTyHja je y CTamy Ja:

e JIEMOHCTpHpA YCaBPIICHO MMO3HABAKHE TEXHUKA YUCHA XEMH]CKUX cajpiKaja

e  YCHENIHO OpPTaHM3Yje XEMHU]CKE HACTaBHE CaJpikaje Y KOMILJIEKCAH CUCTEM 3Hamba.

. ycnewHo opraHM3yje M cnposoaun negarowka UCTpaxKmBaka y obnactu MeToda U TEXHUKA y4Yerba
xemuje.

CapgpiKaj npeameTta
Teopujcka Hacmasa

OcHoBHe cTpateruje yuema xemuje. KonabopaTuBHO yueme U lerOBH OOJIUIH Y YUCHY XEMHU]e.
[lpumena KoHIemaTta M acoudjanyja. AKTUBHO y4Y€me Yy XeMHuju. PasymeBame XeMH]jCKHX
yubenuka. Pa3Boj cmocOOHOCTM TPOCTOpPHE BU3YEIW3allMje  AalCTPAKTHUX  IOJMOBA.
Busyenu3zanuje y caBpeMeHO] HaCTaBH XeMHU]j€ Y OCHOBHOM M CpeJitheM 00pa3oBamy.

Mpenopy4yeHa nutepaTypa

1. Young, S. - Holistic learning,
(http://www.scotthyoung.com/blog/Programs/HolisticLearningEBook.pdf)

2. De Bono, E. - Lateral Thinking: Creativity Step by Step, Harper Colophon; 1990.

3. Buzan, T. - Buzan's Study Skills, BBC Active Publishing, 2006.

bpoj u4acosa aKTMBHE Teopwujcka HacTasa: 5 CHP:5
HacTase
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Metoge ussohera HacTaBe

npeaasarba, NpakTUYHe Bexbe, pagHu 3a4aum, ANCKYCHje, CEMUHAPCKM PafoBK, KOHCyATauuje

OueHa 3Harba (MaKcumanHu 6poj noeHa 100)
cemnHapcku pag 40 noeHa

ycmeHn ucnut 60 noeHa
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Hasue npeamerta: E-yuerbe y xemmjckom o6pasoBarby

E-learning in chemistry education

HactasHUMK uau HactaBHuum: JacHa Aaamos; CtaHucnasa Onmh HuHkosuh

CraTtyc npegmeTta: n3bopHu

Bpoj ECNB:15

Ycnos:-

LUum npegmeta

OcmniocoOspaBame 3a NMPUMEHY HWH()OPMAIMOHO-KOMYHHUKAIlMOHUX TEXHOJIOTHja W JIM3ajHUPAbE EIEKTPOHCKUX
HACTAaBHHMX MaTepHjajia y CaBpeMEHO] HACTaBH XEMH]€.

Objective of the course
Training for the application of information and communication technologies and the design of electronic
teaching materials in modern chemistry teaching.

Ucxop npegmeTa
HaKoH oacnylwaHor Kypca CTyAeHT SOKTOPCKUX CTyAMja Yy CTakby je aa:

. AEeMOHCTpUpa 06MMHO NO3HaBakbe Pa3IMUUTUX 0BMKa eNeKTPOHCKOr obpasoBatba y 061acTu
Xemujckor obpasoBatba

. AeMOHCTPUpPa MeTOA0NO0LWKY M NMPAaKTUUYHY 0CNOCOo6/beHOCT 3a AM3ajH U NPUMEHY €EKTPOHCKMX
efyKaTUBHUX MaTepujana y HacTaBu Xemuje y 0b/IMKy eNeKTPOHCKUX KypceBsa.

. yCnewHo opraHusyje 1 CNpoBoAM NesarowKa UCTpaxkmnBakba Y 061acTi e/IeKTPOHCKOT yyYera U
yyera Ha a/buHY.

CapgpiKaj npeamerta
Teopujcka Hacmaea

BupTyanHa yumoHuua y HacTaBu xemuje. [lu3ajHuparbe enekTpoHCKe XeMMNjCKe YYMOHMLLE U
meTanogaTtaka. SCORM craHaapa. MNpumeHa BuAeOoKoHbEepeHUUNjCKe TEXHONOTUje Y XEMUjCKOM
obpasosarby. Bepudukauymja u esanyaymja e-nybamkaumja y npouecy e-obpasosarba.

MeTogmMuKko npeobiMKoBake KNacMYHOT CTyANnjCKor maTepujana y E-matepujan y xemuju. AnsajH
HacTaBHOr MaTepujana 3a xeMujcku online Kypc. Mpunpema enekTPoHCKUX HacTaBHUX MaTepujana 3a
yuere xemuje y peaosHoj HactaBu. Kopuwhere BuaeokoHpepeHUnjcKe TeXHoIornje y obpa3oBakby.

Mpenopy4yeHa nutepatypa

1. Clark, C., Mayer, R., e-Learning and the Science of Instruction: Proven Guidelines for Consumers and
Designers of Multimedia Learning, Pfeiffer; 2011.

2. Allen, M. - Designing Successful e-Learning, Pfeiffer; 2007.
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3. Fee, K. -Delivering E-Learning: A Complete Strategy for Desig
Page; 2009.

n, Application and Assessment, Kogan

bpoj yacosa aKTMBHe Teopwujcka HacTasa: 5
HacTase

CWUP:5

MeTopae M3BOT)EH>a HacTaBe

npegasarba, NPpakTnyHe Be>1<6e, pagHu 3agauun, ,CI,VICKyCMje, cemum

HapPCKW pafoBM, KOHCyATauuje

OueHa 3Hara (MaKcumanHu 6poj noeHa 100)
npojekar 40 noeHa

YCMEHU ncnut 60 noeHa
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YHHUBEPSATET & t10OROA CAJLY

HPUPO/IHO-MAT 1 1K DAKYIITET
1 | 1IPHMIBEHO 30 12. 201
00 OPIAITH3.JE)L ' PO)J
&S 06l4- D) 20 {-ZF

PEINTYBJIMKA CPBUJA
Haumonaino tes1o 3a akpeaurauujy
u obesbeheme KBaIMTETA Y BHCOKOM 00pa3oBaiby
bpoj: 612-00-00030/5/2021-03
Jarym: 28. 09. 2021. roaune
bynesap Muxajna [Tynuna 2
beorpan

Ha ocnoBy unana 23. craB 9. tauka 1) 3akona o Bucokom oGpazopamy (..CiyxkOenn
rnacauk PC”, 6p. 88/2017, 73/2018, 27/2018 - np. 3akon, 67/2019, 6/2020 - ap. 3akonw,
11/2021 - ayrenTnyHo Tymaueme, 67/2021 u 67/2021 - ap. 3akon), uaana 30. cras 1. u unana
33. 3akoHa 0 U3MeHaMa M JlonyHama 3aKkoHa o BUCOKOM obpasoBamy (,,CiykGeHH riacHHK
PC”, 6poj 67/21) n Outyke Komucuje 3a akpexurauujy u nposepy Ksajiurera 6poj 612-00-
00030/4/2021-03 onx 23. 09. 2021. romuse, Haumonanno Telo 3a aKpeaUTalHjy H

obe3beheme KBaUTETa y BHCOKOM 00pa3oBarby H3jaje

reditation
VBEPERE accreditatio

0 AKPEeANTALMJH CTY/IHjCKOT porpamMa

Certificate of study program

JokTtopeke akanemeke cryanje (JJAC) — Meroanka HacTaBe NPHPOJAHHX HAYKA
(6uonoruje, xemnje, ¢puszuke, reorpaduje), maremaTnke u uHGOpMATHKE, 33 KOjU je
3axTeB 3a aKpejMTAIMjy MOJHENA BHCOKOLIKOJCKA ycTaHosa IIpupoaHo-mateMaTHuKH
dpakyarer Yuusepsurera y Hosom Cany, ca ceumrem y Hosom Cany, y yammm Tpr
Jlocuteja O6panosuha 3, ITHb: 101635863, Maruunu 6poj: 8104620.

Mmajyhu y Buay za je YceraHoBa HMCHyHWIAa CBe CTaHJapje 3a aKpeAMTalMjy
CTyAMjcKOor nporpama mnponucane [IpaBHIHHKOM O CTaHjapaiMa W [OCTYNKY 3a
aKpeuTauMjy cryamjckux nporpama (,,Cn. rmacemk PC” 6p. 13/2019-108, 1/2021-22,
19/2021-65), cryamjckn nporpam Jloktopeke akaaemcke cryauje (JJAC) — Meroauka
HacTaBe NpupoaHux Hayka (Omosoruje, xemuje, pusuke, reorpaduje), MaTeMaTHKE H
uudopMaTHKe je aKpeJMTOBaH y OKBHPY 00pa3oBHO-HaydyHor mosba Jlpymrseno-
XYMaHHCTHYKe HayKe M HayyHe oOnactu Meroauka HacraBe 3a ymuc 20 (aBajgecer)
CTY/ICHATA Y CeJIMIITY Y CTaHOBE.

/ .v - A\
JlocTaBibeHo: ( 5y 8 ZE UPEKTOP
- BUCOKOLIKOJICKO] YCTaHOBH 2 RiEg o=

- apXHBH .‘\\\V 3 5 J Kuw&u,(

' v;{!poq). ap-Jeaena Kouosnh

Doctoral academic studies
in methodology of natural
Sciences (biology,
chemistry, physics,
geography), mathematics
and informatics
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