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Chemistry study program was established as Chemistry Department at Faculty of Natural
Sciences and Mathematics at 1997. By accepting the principles of the Bologna process, in 2007,
teaching at first cycle is organized within two programs: Chemistry and Chemistry Education. Since its
establishment, 238 students have graduated at Chemistry Department (including the pre-bologna
period), of which 102 students graduated as a Bachelor of Science in Chemistry and 136 graduated as
Teacher of Chemistry (December 2020).

After the introduction of the principles of the Bologna Declaration in the study system at the University
of Banja Luka, the interest of candidates for enrollment in the first cycle of chemistry studies has
obviously increased.
Currently, at first cycle B o R @
of studies at Chemistry ‘ ‘ 3
Department study 97

students. Students used
for classes and practice
classrooms and
laboratories at Faculty of
Natural Sciences and
Mathematics, as well as

PO

some appropriate
laboratories at
University.

The Department employs seven full-time teachers, four
assistants, four laboratory technicians and four professional
associates, and teachers and associates form other faculties
of the University of Banja Luka, as well as visiting professors
from University of Belgrade and University of East Sarajevo.
Head of the Department is Assoc. Prof. Dr. Milica Balaban.

Chemistry Department is organized by model 4+1+3. This
model implies that studies at first cycle are performed in
eight semesters or four years. The number of ECTS credits
per year of study is 60, so that a student achieves 240 ECTS
credits upon completion of undergraduate studies.
Undergraduate studies of chemistry consist of required and
elective courses, which provide knowledge and skills
necessary for obtaining diploma for the first cycle of
academic studies. Studies at Chemistry Department are
organized within two programs: Chemistry and Chemistry
Education.
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Courses at first two years of studies are common for both programs, while at third and fourth years the
programs differ significantly. First cycle of studies at Chemistry Department consists of a total 39
courses, 31 are required and 8 elective subjects. For every elective course, student can choose
between two offered courses.

After completing of first cycle of studies at the Chemistry Department, students acquire the following
academic title:

Bachelor of Science in Chemistry - 240 ECTS, for the students of Chemistry program and

Graduated Teacher of Chemistry - 240 ECTS, for the students of Chemistry Education program

OBJECTIVES OF THE PROGRAM AND ACQUIRED COMPETENCES

Objectives of first cycle studies at Chemistry Department are defined as:

Education of experts in different fields of chemistry fields.
- Education of experts competent to work in research laboratories in chemistry field and related sciences.

- Education of chemistry teachers for work in elementary schools and high schools, through chemistry subjects
and chemistry teaching methodology.

- Education of experts for work in institutions and industry where profession knowledge, advice and
recommendations in chemistry field are required.

- Providing a modern educational program with an emphasis on adoption of fundamental knowledge, as well
as latest achievements in chemistry and related sciences.

- Encouraging creative thinking, problem-solving methodology and the use of the latest information
technologies in learning process and presenting acquired knowledge.

After graduation, our students possess competencies that qualify them for successful career in
educational and scientific institutions, as well as various economic branches. Graduated chemistry
students are

- able to adopt, analyze and
synthesize basic knowledge in
chemistry and related natural
sciences;

- capable to practically apply
chemical knowledge through work
in chemical laboratories of general
type and quality control
departments of various industries;
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- capable to work in scientific research laboratories;

- can effectively transfer
appropriate chemical knowledge
and information in elementary
and high schools and other
uninformed audience;

- possess skills for collecting and
processing, as well as evaluation
and interpretation chemical data
and other information;

- able to exchange information,
ideas, problems and solutions;

- able for teamwork;

- can form scientifically based and
well-argued attitudes based on knowledge of chemistry laws;

- acquired the ability of effective profession communication in chemistry field;

- build the learning skills necessary for engaging in further chemistry education.

At Chemistry Department, teaching and scientific activities are organized within several chemistry
fields that belongs to natural and related sciences such as inorganic, analytical, physical and organic
chemistry, as well as biochemistry and nanochemistry, and, in general, material science.

Our department is characterized
by the fact that it carefully
incorporates interdisciplinary

\ and multidisciplinary
approaches, so that scientists
who formally belong to different
fields, conduct mutual research
focused on one specific scientific
problem from different aspects.

Chemistry students get involved in scientific and professional work very early through participation in
project, scientific conferences and various promotional activities that are often organized. Practice has
4
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shown that our graduates are very easily involved in the work of scientific research laboratories and
continue their education in field of chemistry.

Students from Chemistry Department participate in numerous scientific conferences, where they are
noticed and often win awards and recognitions.

% NI % exeemience
Emit ENEXTPOKPAMMA &4

medijskd sponzor

Vs Vhdowi
" laait Laovic

Prirodno-malematiéh fakutet, Univerzitet u Banjaluct

At Chemistry Department, special attention is dedicated to education of chemistry teachers
and their teaching profession, so considerable effort is invested in improving the competencies of
future chemistry teachers. Team from Chemistry Department ,,ChemSTEM" is very active in promoting
STEM (Science, Technology, Engineering & Mathematics) activities through realization of projects
Enable B&H and ,,Improving STEM skills in the Republic of Srpska, B&H".

During all four years of studies, students have the opportunity to visit many factories, institutes
and institutions in the country, where they take professional practice and do practical part of their final
works.
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In the last few years, our students and junior associates within the international projects we

participate can perform part of the training in various laboratories and other partner organizations
abroad.

XBAJIA HA NOCIETU!

HVALA NA _SIETD

Also, our students are very active in different social activities, as well as activities which have
goal to popularize chemistry among the younger generations.
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CURRICULUM
Bachelor of Science in Chemistry- 240 ECTS
FIRST YEAR
Required course
Course | semester ECTS Il semester ECTS

1. Mathematics 1 2+2 6

2. Physics 1 3+3 6

3. Stoichiometry 1+3 6

4. General Chemistry 3+2 7

5. Basic of Computer Science 2+2 5

6. Inorganic Chemistry 343 8
7. Mathematics 2 2+2 7
8. Physics 2 343 7
9. Analytical Chemistry 1 3+4 8
Hours of instruction 11+12 11+12
Total hours 23 23
Total ECTS 30 30
Number of exams 4
Number of exams per year 9

SECOND YEAR
Required course
Course Il semester ECTS IV semester ECTS

1. Organic Chemistry 1 343 8

2. Physical Chemistry 1 343 7

3. Analytical Chemistry 2 3+4 7

4. Environmental Chemistry 3+0 5

5. English Language 1 2+1 3

6. Organic Chemistry 2 4+3 8
7. English Language2 2+1 3
8. Physical Chemistry 2 2+3 7
9. SeIect-ed Topics of Inorganic 342 6

Chemistry
10. Sampling and Sample
. . . 2+3 6
Preparation for Chemical Analysis

Hours of instruction 14+11 13+12
Total hours 25 25
Total ECTS 30 30
Number of exams 5
Number of exams per year 10
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THIRD YEAR
Course V semester ECTS VI semester ECTS
1. Theoretical Organic Chemistry 3+2 7
2. Industrial Chemistry 1 3+3 7
3. Chromatographic Methods 2+2 6
4. Elective course 1 2+2 5
5. Elective course 2 2+2 5
6. Industrial Chemistry 2 2+2 5
7. Chemistry of Natural Products 3+2 6
8. Physical Chemistry 3 2+2 5
9. Spectroscopy of Organic 342 6
Compounds
10. Elective course 3 2+2 4
11. Elective course 4 3+0 4
Hours of instruction 12+11 15+10
Total hours 23 25
Total ECTS 30 30
Number of exams 5 6

Number of exams per year

11

Elective courses:

Elective course 1

a) Chemical kinetics and catalysis

b) Electrochemistry

Elective course 2

a) Coordination Chemistry

b) Inorganic Synthesis

Elective course 3

a) Applied Organic Chemistry

b) Nomenclature of Organic Compound

Elective course 4

a) Computational Chemistry

b) Quantum Chemistry
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FOURTH YEAR
Courses VIl semester ECTS VIIl semester ECTS
1. Biochemistry 1 3+3 7
2. Nanochemistry 3+2 6
3. Instrumental Methods 3+3 7
4. Elective course 5 2+2 5
5. Elective course 6 2+2 5
6. Biochemistry 2 3+3 6
7. Solid State Chemistry 3+2 6
8. Elective course 7 2+1 4
9. Elective course 8 3+3 6
Graduate Thesis 8
Hours of instruction 13+12 11+9
Total hours 25 20
Total ECTS 30 30
Number of exams 5 4
Number of exams per year 9

Elective courses:

a) Colloidal Chemistry

Elective course 5 -
b) Photochemistry

a) Chemistry of Synthetic polymers

Elective course 6 - -
b) Organic Synthesis

a) Standard and Standardization

Elective course 7 - -
b) Processes in Chemical Industry

a) Chemistry of Water

Elective course 8 -
b) Nuclear Chemistry

Graduate Thesis
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Graduated Teacher of Chemistry - 240 ECTS
FIRST YEAR
Required course
Course | semester ECTS Il semester ECTS

1. Mathematics 1 2+2 6

2. Physics 1 3+3 6

3. Stoichiometry 1+3 6

4. General Chemistry 3+2 7

5. Basic of Computer Science 2+2 5

6. Inorganic Chemistry 343 8
7. Mathematics 2 2+2 7
8. Physics 2 343 7
9. Analytical Chemistry 1 3+4 8
Hours of instruction 11+12 11+12
Total hours 23 23
Total ECTS 30 30
Number of exams 5 4
Number of exams per year 9

SECOND YEAR
Required course
Course Il semester ECTS IV semester ECTS

1. Organic Chemistry 1 3+3 8

2. Physical Chemistry 1 3+3 7

3. Analytical Chemistry 2 3+4 7

4. Environmental Chemistry 340 5

5. English Language 1 2+1 3

6. Organic Chemistry 2 4+3 8
7. English Language2 2+1 3
8. Physical Chemistry 2 243 7
9. SeIect-ed Topics of Inorganic 342 6

Chemistry
10. Sampling and Sample
. . . 2+3 6
Preparation for Chemical Analysis

Hours of instruction 14+11 13+12
Total hours 25 25
Total ECTS 30 30
Number of exams 5 5
Number of exams per year 10

10
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THIRD YEAR
Course V semester ECTS VI semester ECTS
1. Organic Chemistry 3 3+2 7
2. Psychology 2+2 5
3. Chromatographic Methods 2+2 6
4. Elective course 1 2+2 6
5. Elective course 2 2+2 6
6. Pedagogy 2+2 5
7. Chemistry of Natural Products 3+2 6
8. Physical Chemistry 3 2+2 5
9. Spectroscopic of Organic 342 6
Compounds
10. Elective course 3 2+2 4
11. Elective course 4 3+0 4
Hours of instruction 11+10 15+10
Total hours 21 25
Total ECTS 30 30
Number of exams 5 6

Number of exams per year

11

Elective courses:

Elective course 1

a) Chemical kinetics and catalysis

b) Electrochemistry

Elective course 2

a) Coordination Chemistry

b) Inorganic Synthesis

Elective course 3

a) Applied Organic Chemistry

b) Nomenclature of Organic Compound

Elective course 4

a) Computational Chemistry

b) Quantum Chemistry

11
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FOURTH YEAR
Courses Courses Courses Courses Courses

1. Biochemistry 1 3+3 7

2. Chemistry Didactics 1 2+3 6

3. Schoo.I Experiments in Chemistry 244 7

Teaching

4. Elective course 5 2+2 5

5. Elective course 6 2+2 5

6. Biochemistry 2 343 6

7. Chemistry Didactics 2 2+4 6

8. Elective course 7 343 6

9. Elective course 9 240 4

Graduate Thesis 8

Hours of instruction 11+14 10+10
Total hours 25 20
Total ECTS 30 30
Number of exams 5 4

Number of exams per year 9

Elective courses:

a) Colloidal Chemistry

Elective course 5

b) Photochemistry

a) Chemistry of Synthetic polymers

Elective course 6

b) Organic Synthesis

a) Chemistry of Water

Elective course 7

b) Nuclear Chemistry

a) History of Chemistry

Elective course 8

b) Multimedia Resources for Teaching Chemistry

Graduate Thesis

12
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Qualification exam for first cycle studies at Chemistry Department

Qualification exam at Chemistry Department carries 50 point and includes tests in chemistry
(25 points) and mathematics (25 points), which are written in front of appointed Commission. The
minimum number of points that allows ranking of candidates and enrollment at the first year of studies
is 15. Candidates for the qualification exam should bring and identification document (ID card or
passport) and show it at the request of the Commission member, who also acquaint candidates with
the procedure exam. Another 50 points for ranking candidates on the final list ate taken as the
average grade of the previous education level, from the documents that candidates bring when
applying for the qualification exam. The results of the exam and further procedure are prescribed by

the competition.

Preparatory classes for the enrollment at the first cycle of studies at Chemistry Department

Sanja Sehovac  Savka Jankovi¢  Dragana Milisavi¢
Natada Sladojevi¢ ~ Sasa Zeljkovi¢  Milica Balaban

ZBIRKA ZADATAKA ZA PRIPREMU
PRIJEMNOG ISPITA 1Z
HEMIJE
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Prirodno-matematicki fakultet Univerziteta u Banjoj Luci

Banja Luka, 2018. godine

Preparatory classes for enrollment at the first
cycle studies at Chemistry Department are
organized in chemistry and mathematics,
subjects that candidates do at qualification
exam. Preparatory classes in chemistry include
solving problems from the Workbook for the
preparation of the qualification exam in
chemistry, with the addition of chemistry
books from high school. The duration of
preparatory classes in chemistry is 20 hours (5
days x 4 hours), and it is organized, as a rule, in
the week preceding the qualification exam.
Preparatory classes in mathematics are
organized in the same week and take equal
duration - 20 hours (5 days x 4 hours).

13
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Examples of qualification exam in chemistry

Univerzitet u Banjoj Luci

Prirodno-matematicki fakultet

Studijski program hemija

10.

KVALIFIKACIONI ISPIT IZ HEMIJE
28.6.2019.

Zaokruziti niz u kome se vrijednost energije jonizacije povecava s lijeva na desno:

a) Li, Na, K, Rb, Fr b)Ba, Sr, Ca, Mg, Be c) Li, Be, Na, K, He

Koje od navedenih jedinjenja moZze da obrazuje vodoni¢nu vezu?

a) CHsOH b) SbH3 c) HCl (g d) NaH

Koliko cm? vode treba ispariti iz 250 cm3 rastvora koji sadrzi 2,5 g/dm? NaOH da bi se dobio rastvor
¢ija je kolic¢inska koncentracija 0,8 mol/dm3?

Izra¢unati koncentraciju H*jona u rastvoru u kome je koncentracija OH- jona 7,4 - 1011 mol/dm3.
Koliki je osmotski pritisak rastvora glukoze, koli¢inske koncentracije 0,02 mol/dm?3, na temperaturi od
278 K? Univerzalna gasna konstanta iznosi R = 8,314 J/molK.

Oksidacija u organskoj hemiji predstavlja povecéanje elektronske gustine na ugljeniku, $to se ogleda u:
a) formiranju C-H veze i raskidanju C-O, C-X, C- N veza

6) formiranju C- R veze i raskidanju C- O, C-N, C-X, veza

B) formiranju C-O, C-X, C- N veze i raskidanju C-H veza

Imenovati prikazane alkane u skladu sa IUPAC-ovom nomenklaturom:

a) <)
CH,-CH,~CH,~-CH,-CH, /\/l\

CH,

b)

'
CH;—CH—CH—CH—CH,
|
CH, CH,

C 1‘4;
Zaokruzite slovo ispred niza u kome su prisutni derivati karboksilnih kiselina.
a) estri, acil-halogenidi, anhidridi, amini
b) etri, anhidridi, amidi, alkil-halogenidi
¢) estri, acil-halogenidi, anhidridi, amidi
Napisati reakciju nastajanja gliceril-triplamitata.
Masti i ulja su:
a) etri
b) estri
¢) amidi

d) anhidridi

14
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Univerzitet u Banjoj Luci

Prirodno-matematicki fakultet

Studijski program hemija
KVALIFIKACIONI ISPIT 1IZ HEMIJE
1.7.2020.
1. Pozicija elementa u periodnom sistemu elemenata, odnosno, njegov broj grupe daje podatak o . broju

10.

u posljednjoj valentnoj ljusci, a broj periode o broju

Kolika je koli¢inska koncentracija rastvora natrijum-karbonata, ako se u 500 cm? rastvora nalazi 4 g
natrijum-karbonata?
Izra¢unati koncentraciju H*jona u rastvoru u kome je koncentracija OH- jona 7,4 x 10-11 mol/dm3.

Odrediti oksidacione brojeve svih elemenata u sljede¢im jedinjenjima:

a) MnO; b) KMnO,4 ¢)KaMnOy d) MnSO4
Napisati koji tip hibridizacije je karakteristican za sljedece grupe ugljovodonika:

a) alkani hibridizacija

b) alkini hibridizacija

c) alkeni hibridizacija

Imenovati prikazane alkane

(u skladu sa IUPAC-ovom nomenklaturom):

a) <)
b)
CH,
|
CH, —CH—CH—CH—CH,
CH, CH,
|
CH,

Nacrtati strukture sljedec¢ih ketona:
a) aceton c) cikloheksen-2,5-dion
b) 4-fenil-2-butanon
Koje jedinjenje moze nastati reakcijom hlorovanja metana?
a) etilhlorid ) eten
b) hloroform

Opticki aktivne supstance posjeduju C atom, koji za sebe ima vezane

funkcionalne grupe.

Proteini se izgraduju povezivanjem grupe jedne aminokiseline

i grupe druge aminokiseline gradeéi peptidnu vezu.

15
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Univerzitet u Banjoj Luci

Prirodno-matematicki fakultet

Studijski program hemija
KVALIFIKACIONI ISPIT 1Z HEMIJE
07.09.2020.
1. Koliko se jona nalazi u5 g HxO?
2. Atom se sastoji:
a) samo od jezgra b) samo od omotaca ¢) od jezgra i omotaca

3. U kojem od navedenih jedinjenja je prisutna jonska veza?

a) CH, b) Asl; c) PHs d) BaCl,
4. Odrediti pH rastvora koji nastaje mijesanjem 30 cm3 rastvora hlorovodoni¢ne kiseline, koli¢inske
koncentracije 0,1 mol/ dm3 i 40 cm3 rastvora natrijum-hidroksida, koli¢inske koncentracije 0,1
mol/dm3.
5. Koja od navedenih veza je najduza?

a) jednostruka c) trostruka

b) dvostruka
6. Nacrtati strukture trans i cis izomera sljedecih jedinjenja:

a) 3-metil-2-penten b) 1-brom-1-buten

7. Identifikovati funkcionalne grupe prikazanih jedinjenja:

a) O|H b) /\i)j\
CH,-CH,-CH-CH,-CH,—C=—N OH

8. Na koji nacin su hibridizovani ugljenikovi atomi u etenu?

9. Aminokiseline posjeduju dvije karakteristi¢ne funkcionalne grupe:
a) karboksilnu ihidroksilnu

b) amino- ihidroksilnu

¢) karboksilnu i amino-

d) keto- i hidroksilnu

10. Neutralne masti su po hemijskoj prirodi estri izgradeni od masnih kiselina i alkohola:

a) etanola C) glicerola

b) etandiola d) metanola

16
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Examples in qualification exam in mathematics

Maremaruka

. Hunene xomrajy 225 KM. IIpso ¢y mockymuiae 20%, na cy onza nojedbrunuiae 20%. Kommko cama xowrajy
uunese?

. Pjemm jennaunny 3e’-z — 9,

. Ana, Beba u llena cy 3ajesno ymnmatuie THKeT y KAaanoHuiM. AnHa je ymnaruna jemany, Beba gpuje a Ilema
Tpu Mapke (YKYLHO Cy ymiaruie mecr Mapaka). Hbuxos poburax je 1032 mapke. Kako jga nomreno nogujese
noburax?
2
. Pujermmn nejemnaumnmny
&

-3

> 0.

. Axo je a =} a b= 1, uspauynaj

1 1 1 ab
a+b \a®2 b2) a—-0b

17
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YHUBEP3UTET BAILA JIYEKA VMe u mpesume
IMPUPOIHO-MATEMATUYKU PAKYJITET
CTYINJCKUN ITPOTPAM 3A XEMUJY
IMPNJEMHW NUCIINUT
27. 6. 2016.
Tect 13 maTemaTuxre
1. Rpujex o a’® — b3 a’ + b3 i
. MjeHOCT U3pasa - e
: a+b—gty a-b+
A) 0 B) a B) 1 T 2,
2. Bpoj pjemema jenmaunne [2x + 1|+ |z —4] —6 =0 je
A)1 bB) 2 B) 3 )4
3. Bpujennoct mzpasa
100% — 992 + 982 — 972 ... 442 — 32 4 22 12
je jenHaka
A) 5008 B) 5054 B) 5050 I') 5500.
4. Pjememe jemaauune logx + log(x + 3) = log(6 + 2x) je 6poj
A) 1 B) 2 B) 3 T) 4.
5. Bpoj pjemema jemmauune (sinx + cosx)? = 1+ 4sinx cos? x y unrepsany [0, 7] je
A) 4 B) 3 B) 5 I) 6.
6. IIpecjeune rauxe mapabona y =322 —6z+8uy =222 —z+2cy
A) (-3,10) u (5,8) B)(8,9) u (3,10) B)(2,8) u (3,17) I)(5,8) N (3, 14).

10.

306up cBuUX pjemiewma jenHadmue 3 - 167 4+ 2 - 81% =5 - 36" jemHak je

A) 1 B) 2 B) 0 5 L.

. AKo je uBUIA KOllKe /2 MOJIYNIPEYHUK JIONITE KOja AOJUPYje CBUX ABAHAECT MBUIA KOIKE je

Aji B) ¥2 B) 1 ) V0.

IIpuje mer roamua oral je 6mo meT myTa cTapuju o4 CUHA, a IOCJUje TPU roauHe he orarm 6urm
TPU IyTa cTapuju ol cuHa. KOJNMKO roauHa cama UMajy CUH U OTal?

A) 10 u 40 B)8u 11 B) 13 u 45 ) 18 u 52.

Ha remuckoM Typuutry je 6uino 2" rakmmyapa. Mrpa ce kym-cucreM (ko u3ry6u ucmanua, moo-
jemauk uge nasme). CBaku Meu ce urpa n0 Tpu nobujeHa ceta. AKO je Ha NUJeJIOM TYPHUDY
omarpano 2"t 4 4n? + 187 ceroBa, 6poj TakMUapa Ha TYPHHUPY je

A) 32 B) 256 B) 64 I) 512.
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