Curriculum
Chemical Engineering - Undergraduate study

level of qualification - Undergraduate university study programme (first cycle degree), with

bachelor thesis

name of qualification and title conferred (in original language) - sveucilisni prvostupnik (baccalaureus)

inZenjer kemijskog inZenjerstva; univ. bacc. ing. cheming,.

1™ Year Undergraduate study

2" semester

Course name P | V| S| P+V+S | ECTS || Course name P | V|S| P+V+S | ECTS
CalculusI 3 10(3 6 8 CalculusII 31013 6 8
General and inorganic 5 199 6 3 Analytical chemistry > 11 lo 3 5
chemistry
Physics I 2.10|2 4 6 Physics IT 2 10(2 4 6
Computer programming and > 130 5 - Basics of 'electrlcal > 11 lo 3 5
application engineering
English language > 1olo ) 1 Basics of mechamcal > 1ol 3 5

engineering

English language 21010 2 1
Total 11 |(s|7] 23 Total 13]12(6 21

0
Physical education 012]0 2 0 Physical education 01]2]0 2 0
30 30
2"" Year Undergraduate study
4" semester

Course name P | V| S| P+V+S | ECTS || Course name P | V| S| P+V+S | ECTS
Numerical and statistical 3 1ol 5 . Chemical engineering 5 1l 5 -
methods thermodynamics
Engineering thermodynamics 2 (0|1 3 4 Physical chemistry IT 31210 5 7
Physical chemistry I 31210 5 6 Fluid mechanics 2 [0]1 3 5
Transport phenomena 3 12|10 5 7 Environment protection 2101 3 4
Mass and energy balances > 1ol s 5 - Process and instrumental 5 1alol 4 4

analysis
English language 2.10]0 2 1 English language 2 {ofo 2 1

0
Total 15| 4|6 25 Total 151910 24
Physical education 012]0 2 0 Physical education 0 f2]0] 2 0
30 30

Professional internship




3™ Year Undergraduate study

6 semester

Course name P P+V+S | ECTS || Course name PV P+V+S | ECTS
Organic chemistry 3 5 5 Thermal process e 6 5
engineering
Mec.haru'cal process 3 6 3 Che‘mlca! reaction > 1o 4 6
engineering engineering
Catalysis and catalysts ) 4 6 Measurements and process e 6 5
control
Energetic 2 4 5 Optional course II 211 3 4
Optional course I 2 3 4 Final thesis 016 6 6
Total 12 22 Total 10 | 11 25
30 30

Optional course I
Industrial ecology
Tensides

Structure determination of organic compounds — University of Zagreb

Optional course II
Matlab/Simulink
Petroleum refining processes

New technologies for sustainable construction
Engineering thermodynamics - University of Zagreb




Chemical Engineering - Graduate study

level of qualification - Graduate university study programme (second cycle degree), with master thesis

name of qualification and title conferred (in original language) - magistar inZenjer kemijskog
InZenjerstva; mag.ing.cheming.

Study of Chemical Engineering (CE) is based on a modular principle with three modules in 1" and A year of
graduate study:

MODULE Chemical Process Engineering (CPE)

MODULE Environmental Chemical Engineering (ECE)

MODULE Chemical Technologies and Products (CTP)

MODULE Chemical Process Engineering (CPE)

1™ Year Graduate study
2" semester

Course name P |V | S| P+V+S | ECTS || Course name P | V| S| P+V+S | ECTS
Chemical plant design I 21210 4 5 Chemical plant design II 21310 S 6
Construction matena!s, 5 1o o 4 4 Chemical engineering olalo 4 6
corrosion and protection laboratory
Chemical engineering 11310 4 6 Mathematical modelling, > lolo 4 4
laboratory process dynamics
Chemical reactors 21210 4 6 Optional course I 2 110 3 4
Optional course I 21110 3 4 Process equipment 2 1 3 5
Petr_oleurp and petrochemical > 11 1o 3 5 Catalytic reaction engineering > 1110 3 5
engineering
Total 1111110 22 Total 10193 22

30 30

2™ Year Graduate study
4™ semester
Course name P | V| S| P+V+S | ECTS || Course name Pl V | S| P+V+S | ECTS
Process economy 2 (0|1 3 5 Master thesis 0] 2010 20 30
Management 3 10]2 5 7
Optional course III 21110 3 4
Optional course IV 21110 3 4
Formulation engineering 2 101 3 5
Polymer engineering 3111 5 5
Total 14 3|5 22 Total 0(2010] 20
30 30




MODULE Environmental Chemical Engineering (ECE)

1™ Year Graduate study
2™ semester
Course name P |V | S| P+V+S | ECTS | Course name I3 S| P+V+S | ECTS
Chemical plant design I 21210 4 5 Chemical plant design II 2 0] S 6
Construction materla!s, > 192 1o 4 4 Chemical engineering 0 ol 4 6
corrosion and protection laboratory
Chemical engineering HERR 4 6 Mathematical rpodelhng, ) o 4 4
laboratory process dynamics
Chemical reactors 21210 4 6 Optional course II 2 0] 3 4
Optional course I > 11 1o 3 4 Air PoHu:mon control ) 0 3 5
engineering

Biochemical engineering 21110 3 5 Environmental engineering 2 1 3 5
Total 111110 22 Total 10 3] 22

30 30

2™ Year Graduate study
4" semester
Course name P | V| S| P+V+S | ECTS || Course name Pl V P+V+S | ECTS
Process economy 2101 3 5 Master thesis 0f 20 20 30
Management 3102 5 7
Optional course I1I 2 (1|0 3 4
Optional course IV 2 (1|0 3 4
Industrial waste water 5 12l o 4 5
treatment
Solid and hazardous waste > 1alo 4 5
treatment
Total 13163 22 Total 0] 20 20
30 30




MODULE Chemical Technologies and Products (CTP)

1™ Year Graduate study

2™ semester

Course name P |V | S| P+V+S | ECTS [ Course name P |V |S|P+V+S | ECTS
Chemical plant design I 21210 4 5 Chemical plant design II 21310 5 6
Construction materla!s, > 19 1o 4 4 Chemical engineering ol a4lo 4 6
corrosion and protection laboratory
Chemical engineering 1130 4 6 Mathematical rpodelhng, > 1ol 4 4
laboratory process dynamics
Chemical reactors 21210 4 6 Optional course II 21110 3 4
Optional course I 21110 3 4 Petrochemical technologies 21110 3 5
Techgolpglcal processes of > 11 1o 3 5 Inorganic technologies > 11 o 3 5
organic industry
Total 111110 22 Total 10102 22

30 30

2™ Year Graduate study
4" semester

Course name P | V| S| P+V+S | ECTS | Course name P V | S| P+V+S | ECTS
Process economy 210]1 3 5 Master thesis 0]20[0f 20 30
Management 310]2 5 7
Optional course I1I 21110 3 4
Optional course IV 21110 3 4
Technology of dyes and 31210 s 5
coatings
Electrochemical engineering > 1110 3 5
and products
Total 14|53 22 Total 01200 20

30 30




Optional course I

Polymer nanocomposites

Additives for polymer materials and products
Characterization and identification of materials
Molecular spectroscopy

Environmental management systems
Adhesion and adhesive products

Degradation and modification of polymers
Polymeric engineering materials

Optional course II

Degradation and modification of polymers

Cellulose and paper technology

Introduction to mathematical methods in engineering
Electrochemistry of biological processes and biomolecules
Petroleum fuels and lubricants

Corrosion and environment

Introduction to nanotechnology

Particulate systems

Corrosion and environment - University of Zagreb

Optional course Il and IV

Polymer nanocomposites

Additives for polymer materials and products
Characterization and identification of materials
Molecular spectroscopy

Environmental management systems
Adhesion and adhesive products

Degradation and modification of polymers
Polymeric engineering materials

Polymer science and technology - University of Zagreb
Nano- and micromechanics of materials



Materials Science and Engineering — Undergraduate study

level of qualification - Undergraduate university study programme (first cycle degree), with bachelor

thesis

name of qualification and title conferred (in original language) - sveucili§ni prvostupnik (baccalaureus)
inZenjer kemijskog inZenjerstva; univ.bacc.ing.cheming.

1% Year Undergraduate study

2" semester
Course name P | V| S| P+V+S | ECTS || Course name P | V| S| P+V+S | ECTS
General chemistry 2122 6 8 CalculusII 31013 6 8
CalculusI 3 10(3 6 7 Physics IT 2 2|2 6 8
Physics I 2.10]2 4 5 Chemical analysis of materials 313]0 6 7
Corn.put_er programming and 11210 3 5 Inorganic chemistry 5 1slo 4 6
application
Mechanics of materials 2101 3 4 English language 2 10]0f 2 1
English language 210]0 2 1
Total 12 [ 4|8 24 Total 12 (7S] 24
Physical education 012]0 2 0 Physical education 0 f2]0] 2 0
30 30
2™ Year Undergraduate study
4" semester
Course name P | V| S| P+V+S | ECTS || Course name P [ V| S| P+V+S | ECTS
Organic chemistry I 31210 5 7 Physical chemistry II 3 12{0] S 7
Physical chemistry I 312(0 5 6 Organic chemistry II 3 12[{0] S 7
Transport phenomena 5 1111 4 6 Structure and properties of 5 1olol 4 6
Inorganic materials
Mass and energy balances 5 1ol 4 5 Measurements and process > [alol 4 5
control
Statistical and numerical 1 1ol 2 3 5 Electrochemistry uEE 3 4
methods
English language 2100 2 1 English language 2 (ofo 2 1
Total 13 |5]5 23 Total 131911 23
Physical education 01]2(0 2 0 Physical education 020 2 0
30 30
Professional internship




3" Year Undergraduate study

6 semester

Course name P P+V+S | ECTS || Course name Pl V P+V+S | ECTS
Polymers and polymerization ) 4 5 Characterization of materials S| 3 5 6
processes
Unit operations 2 S 6 Inorganic nonmetal materials | 2| 1 3 4
Structure and properties of ) 4 6 Metal materials, corrosion and AR 3 4
polymer materials protection
Thermoc-lynamlcs and kinetics ) 4 6 Optional course o g 3 4
of materials
Chemical reaction engineering ) 4 6 Final thesis ol 9 9 13
and catalysis
Total 10 22 Total 8] 14 22

30 30

Optional courses
Construction materials
Molecular spectroscopy
Matlab/Simulink

New technologies for sustainable construction
Introduction to nanotechnology

Polymeric biomaterials




Materials Science and Engineering — Graduate study

level of qualification - Graduate university study programme (second cycle degree), with master thesis
name of qualification and title conferred (in original language) - magistar inZenjer kemijskog
InZenjerstva; mag.ing.cheming.

1™ Year Graduate study

2™ semester

Course name P |V |S| P+V+S | ECTS [ Course name P | V|S|P+V+S | ECTS
Surface engineering 2112 5 7 Ceramic engineering 31310 6 7
Petroleum fmd 31910 5 - Composite materials > 1o 1o 4 6
petrochemical products (composites)
Physical chemistry of 31210 5 6 Polymer processing > 11| 4 6
polymers
Inorganic binders 31210 5 4 Silicate chemistry > 1o 1o 4 6
engineering
Optional course 21110 3 4 Optional course 2 (110 3 4
Total 13182 23 Total 11191 21

31 29

2™ Year Graduate study
4" semester

Course name P | V| S| P+V+S | ECTS || Course name Pl V | S| P+V+S | ECTS
Material engineering 0 lalo 4 3 Master thesis ol 210l 2 30
laboratory
Quality management 2 12]1 S 6
Introduction to management 2 (0|2 4 4
Optional course 2 (1|0 3 4
Optional course 2 (1|0 3 4
Optional course 21110 3 4
Total 1093 22 Total 0]2210] 22

30 30




Optional courses in the 1% semester

Polymer nanocomposites

Additives for polymer materials

Polymer packaging materials

Polymer blends

Non-destructive methods of chemical analysis in arts and archaeology
Nano- and micromechanics of materials

Optional courses in the 2" semester

Introduction to mathematical methods in engineering
Conducting polymers - synthetic metals

Elastomers

Adhesion and adhesive products

Supplements for cement composites

X-ray diffraction in materials engineering
Introduction to nanotechnology

Optional courses in the 3" semester
Polymer nanocomposites

Additives for polymer materials
Elastomers

Supplements for cement composites

X-ray diffraction in materials engineering
Polymer packaging materials
Polymer blends

Polymer science and technology - University of Zagreb



Environmental Engineering — Undergraduate study

level of qualification - Undergraduate university study programme (first cycle degree), with bachelor

thesis

name of qualification and title conferred (in original language) - sveucili$na prvostupnica (baccalaurea)
inZenjerka ekoinZenjerstva;

univ. bacc. ing. oecoing.

1™ Year Undergraduate study

2" semester

Course name P |V | S| P+V+S | ECTS || Course name P |V [|S|P+V+S | ECTS
Introduction to Calculus II
environmental 2 010 2 4 31013 6 7
engineering
CalculusI 3 013 6 7 Analytical chemistry 21111 4 6
Gener.al and inorganic ) 5 | o 6 4 Physics II > 1ol 4 6
chemistry
Physics I 2 01l 2 4 6 Microbiology 21210 4 6
Applied computer ) > 1o 4 5 Optional course > 1o 4 4
sciences
English language 2 010 2 1 English language 210(0 2 1
Total 13 | 4|7 24 Total 13516 24
Physical education 0 210 2 0 Physical education 01210 2 0
30 30
2™ Year Undergraduate study
4" semester
Course name P |V | S| P+V+S | ECTS || Course name PV [ S |P+V+S | ECTS
Basics of environmental Environmental
statistics and numerical 2101 2 4 6 . 2111 4 5
methods protection
Organic chemistry > 1210 4 5 Chemistry of 5130 6 -
environment
Physical chemistry 31211 6 7 Mass and energy 21013 5 6
balances
Transport phenomena 211 |1 4 6 Fluid mechanics 311 5 6
Modern analytical
Ecology 2101 3 5 methods in analysis of 2110 3 5
environment
English language 21010 2 1 English language 210100 2 1
Total 131 5|5 23 Total 141615 24
Physical education 01210 Physical education 01210 0 0
30 30




3™ Year Undergraduate study

6 semester

Course name P |V | S| P+V+S | ECTS | Course name P | V| S [P+V+S | ECTS
Unit operations in Analysis and modeling
environmental engineering | 3 | 1 | 1 5 7 of environmental 310713 6 7
processes
Engineering Process equipment in
thermodynamics 2102 4 4 environmental 211 (1 4 5
engineering
Environmental > 1ol 1 3 4 Environmental impact > lol o 4 5
management systems assessment
Air, water and soil 211 1 4 4 Energy management 2 (01 3 4
management
Waste management 2102 4 4 Optional course 21072 4 4
Reactors and bioreactors 31012 S 7 Final thesis 01410 4 5
Total 141219 25 Total 1|5 |[10] 25
30 30

Optional courses in the 2" semester
Basics of mechanical engineering
Basics of electrical engineering
Biology

Optional courses in the 6" semester
Biology

Inorganic chemistry I

Renewable energy sources

Basics of mechanical engineering

Basics of electrical engineering
Matlab/Simulink

Measurement and automatic process control
New technologies for sustainable construction
Biochemistry




Environmental Engineering — Graduate study

level of qualification - Graduate university study programme (second cycle degree), with master thesis
name of qualification and title conferred (in original language) - magistra inZenjerka ekoinZenjerstva;

mag. ing. oecoing.

1™ Year Graduate study

2" semester

Course name P|V|S| P+V+S | ECTS | Course name Pl V| S| P+V+S | ECTS
Environmental engineering 11s 1o 6 10 Environmental engineering 1lsto 6 10
laboratory laboratory
Module 1 - Optional course I 2111 4 5 Module 1-Optional courseIl | 2 1] 1 4 5
Module 2 - Optional course I 21111 4 5 Module 2 - Optional courseII [ 2| 1] 1 4 5
Module 3 - Optional course I 21111 4 5 Module 3 - Optional courseIl [ 2| 1] 1 4 5
Optional course I 2111 4 5 Optional course I1I 2111 4 5
Total 919 |4 22 Total 91914 22

30 30

2™ Year Graduate study
4" semester

Course name P | V| S| P+V+S ECTS || Course name Pl V | S| P+V+S [ ECTS
Environmental engineering 1 (5|0 6 10 || Master thesis 0| 22 |o| 22 30
project
Optional course IV 2 1)1 4 5
Optional course V 2 (1)1 4 5
Optional course VI 2111 4 5
Optional course VII 2111 4 5
Total 9 194 22 Total 0] 2210 22

30 30




MODULE 1

Bioreaction engineering
Renewable energy sources
Ecotoxicology

MODULE 2

Environmental engineering and management
Environmental risk assessment
Introduction to mathematical methods in engineering

MODULE 3

Environmental protection in petroleum refining
Recycling and disposal of waste

Bioremedy

Environmental protection in petrochemical production
Industrial biotransformations

Polymer waste management

Membrane technologies in water treatment

Air pollution control engineering

Corrosion and environment

Optional courses

Bioreaction engineering

Environmental protection in petrochemical production
Organic dyes in environment

Advanced oxidation technologies

Recycling and disposal of waste

Polymer science and technology - University of Zagreb
Management



Applied Chemistry — Undergraduate study

level of qualification - Undergraduate university study programme (first cycle degree), with bachelor

thesis

name of qualification and title conferred (in original language) - sveu¢ili$na prvostupnica (baccalaurea)
primijenjene kemije; univ. bacc. appl. chem.

1" Year Undergraduate study

2" semester

Course name P |V | S| P+V+S | ECTS || Course name P | V| S| P+V+S | ECTS
General chemistry 202 |2 6 8 Analytical chemistry I 221 5 6
Physics I 210 |2 4 5 Inorganic chemistry 2 (210 4 6
CalculusI 31013 6 7 Physics II 2 10]2 4 5
Computer programming and > 19 1o 4 5 CalculusII 3 Lol sl 6 6
application
Basics ofmechanlcal 11011 2 3 Basics of electrical engineering [ 1 | 1] O 2 3
engineering

Optional course 2 (ofol 2 4
English language 210 |0 2 1 English language 2 [ofol 2 1
Total 121 4 18] 24 Total 14| 5[ 6] 25
Physical education 0210 2 0 Physical education 01(2]0

29 31
2™ Year Undergraduate study
4" semester

Course name P |V P+V+S | ECTS || Course name P | V] S| P+V+S | ECTS
Organic chemistry I 312 5 7 Physical chemistry II 3 12{0] S 6
Physical chemistry I 312 5 6 Organic chemistry II 3 12{0] S 6
Analytical chemistry II 5 11 4 5 andamgntals of chemlcal and 3 ol S 5

biochemical engineering
Statistical and numerical 1o 3 4 Transfer and separation 5 111 4 5
methods processes
English language > 1o ) 1 Thermodynamics of real 5 1ol 3 5

systems
Optional course 210 2 3 English language 2 {ofo0 2 1
Optional course 210 2 3 Optional course 2 {ofo 2 3
Total 1S |5 23 Total 17 [ 5[ 4] 26
Physical education 012 0 0 Physical education 012(0 2 0

29 31

Professional internship




3™ Year Undergraduate study

5" semester 6 semester
Course name P |V | S| P+V+S | ECTS | Course name P| V | S| P+V+S | ECTS
Electrochemistry > 1o o 6 - Chemical technology ol s 1ol s 5
laboratory
Chemistry of 313 o 6 5 Elec‘trochemlcal and corrosion ol 2 1ol 4 5
macromolecules engineering
Instrumental analytical > 11 1o 3 6 Optional course >l 1 (ol 3 5
chemistry from AorBorC
Molecular spectroscopy > 1ol 3 6 Optional course ol 1 1ol 3 5
from AorBorC
Biochemistry 210 |1 3 4 Final thesis of 7 (0] 7 10
Total 116 |4 21 Total 6116 [0 22
30 30

Optional course 2" semester
Biology

Stoichiometry I

Stoichiometry II

Optional course 3" semester
Ecotoxicology

Tensides

Stoichiometry I
Stoichiometry II

Optional course 4™ semester
Ecotoxicology

Biology
Matlab/Simulink
New technologies for sustainable construction

Popis izbornih predmeta po modulima

MODULE A - Environmental Chemistry and Green Technologies
Introduction to environmental chemistry
Chemistry in the environmental protection

MODULE B - Advance Materials and Technologies
Introduction to nanotechnology
Structure and properties of materials

MODULE C - Applied Organic Chemistry
Planning of organic synthesis

Chemistry of heterocycles

Petrochemistry




Applied Chemistry — Graduate study

level of qualification - Graduate university study programme (second cycle degree), with master thesis
name of qualification and title conferred (in original language) - magistar primijenjene kemije;
mag.appl.chem.

MODULE Environmental Chemistry and Green Technologies (MODULE A)
MODULE Advance Materials and Technologies (MODULE B)
MODUL Applied Organic Chemistry (MODULE C)

1™ Year Graduate study
2" semester

Course name P |V |S|P+V+S | ECTS | Course name P | V| S| P+V+S | ECTS
Chemometrics 21210 4 6 Integrated chemical systemsI | 2 | O 2| 4 6
Quantum chemistry >l o 12 4 6 Optional course > [alol 4 6

from AorBorC
Chermgal and physical surface >l 4 o 6 3 Optional course > [alol 4 6
properties and nanostructures from AorBorC
Molecular separations > 19 o 4 6 Optional course 5 [alol 4 6

from AorBorC
Optional course 21210 4 5 Optional course 2(0flol 2 6
Total 10|10 |2] 22 Total slel2| 18

30 30

2" Year Graduate study

4" semester

Course name P |V |S| P+V+S ECTS || Course name P | V | S|P+V+S | ECTS
Quality management 2101 3 4 Master thesis 212010 22 30
Technol‘ogy management and 110 11 ) 4
mnovations
Optional course 21210 4 4
Optional course
from AorBorC 2120 4 6
Optional course
from AorBorC 2120 4 6
Optional course :
from AorBorC 21210 4 6
Total 11|18 |2 21 Total 2120 (0] 22

30 30

Optional course 1" semester

Corrosion and environment

Polymeric engineering materials

Bioreaction engineering

Non-destructive methods of chemical analysis in arts and archaeology
Environmental management system

Degradation and modification of polymers




List of optional courses

MODULE A - 2" semester

Introduction to environmental chemistry
Chemistry in the environmental protection
Chemical processes in soil and sediments
Water chemistry

Applied ecotoxicology

MODULE B - 2" semester
Introduction to nanotechnology
Structure and properties of materials
Functional ceramics

Alternative energy sources

Fuel cells

Chemical energy sources

Natural alumino-silica materials
Polymeric biomaterials

MODULE C - 2" semester

Petrochemistry

Structure determination of organic compounds
Organic chemistry in drug development
Chemistry of natural compounds

Organic electrochemical synthesis

Optional courses in the 2" semester

Advanced strategies in organic chemistry

Chemistry of heterocycles

Membrane technologies in water treatment

Introduction to mathematical methods in engineering
Electrochemistry of biological processes and biomolecules
Polymer nanocomposites

X-ray diffraction in materials engineering

Degradation and modification of polymers

MODULE A - 3 semester

Advanced separation technologies in environmental chemistry
Non-destructive methods of chemical analysis in arts and archaeology

MODULE B - 3" semester
Conducting polymers - synthetic metals
Corrosion stability of materials
Hydrogen energy and economy

MODULE C - 3 semester
Heterocyclic antitumor drugs
Microwave enhanced organic synthesis
Antivirotics and cytostatics

Optional courses in the 3" semester

Polymeric engineering materials

Bioreaction engineering

Polymer science and technology - University of Zagreb



