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1. Introduction

1.1. General information on the programme

Chemistry and chemical science, permeating theeemtiodern society, are represented in all
developed regions of the EU countries and, theeefoeed to take an appropriate position in the
Split-Dalmatia County and beyond through the atiigiof university education institutions.

Chemistry, as a fundamental field of natural saésnand one of the oldest scientific disciplines,
has grown up on three mutually related contentsoryy synthesis and analysis. In the global
development of contemporary society chemistry wag laas remained an unavoidable widely
applicable scientific field focusing on industryjywwronmental protection, pharmacy and nutrition.
It is necessary to foster, promote and developethgcational programmes of chemistry at all
levels for the purposes of continual extending wéwledge of chemistry and the realization of
educational support for the future superstructdrgraduate and postgraduate study programmes
from other scientific fields like chemical enginiegr and technology, environmental protection,
biology, pharmacy, medicine, agronomy, food tecbgy) etc.

The undergraduate study of chemistry is mainly thasethe study programmes carried out now at
the Faculty of Chemical Technology of Split. Theation of present programmes studying has
been long with markedly low transfer of studentsnirthe first (second) study-year to higher

years. The three-year undergraduate study of clgneisables:

a) leaving the system of education requiring basicwkedge of chemistry needed for the
first professional employment,

b) reducing the time of studying with the aim of betieganization of study and directing the
students to dominantly one scientific field (chemy)s

c) continuation of the study of chemistry at graduatesl or continuation of the study of
related fields.

The proposed study of chemistry is compatible amdparable with the programmes of eminent
foreign high-education institutions like: Univeesile Geneve, Geneva, Switzerland; Universite de
Provence, Marseille, France; University of Oxfa@kford, United Kingdom.
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1.2. Previousexperiencein thefied

The Faculty of Chemical Technology of Split wasridad in 1960. During the past period the
Faculty has marked the scientific production of &ie confirming in this way its university and
educational maturity and level. By its scientifimo@uctivity it has become the third scientific
institution of Croatia located outside Zagreb (dgeRadi, Kem. Ind. 50,573-576 (2001)). The
Faculty lecturers have published a great numbecientific works most of which are included in
the scientific bas€urrent Content, fully or partly, in the scientific unit of natdraciences under
the titlePhysical, Chemical and Earth Sciences.

Since its foundation the Faculty’s university ardi@tional activity is based on two scientific
fields: chemistry and chemical engineering, whiellohg to different scientific areas (natural and
technical). The dominant teaching unit (~30%) ia firesent Faculty’s educational programmes
has been chemical engineering. Chemistry, alonly @ther natural sciences, has been represented
by the same percentage (~30%). Such a limited frnariefor university educational programmes
of chemistry has become a limiting factor for:

a) modern organization of university teaching of chetnyi

b) educational programmes of chemistry important toe superstructure of educational
programmes from other related fields,

c) mobility of students in Croatia and abroad.

The proposed undergraduate study of chemistry hasrngfrom the past 45-year teaching and
investigation experience of the Faculty. The Facidachers have been participating in teaching at
other faculties and departments of the Universitgit, as well as at other universities abroad.

1.3.  Sudent mobility scheme

The study is organized through one-semester cqus$esh is one of the important conditions for
student mobility. Coordination between the programwh chemistry and similar studies enables
the students to complete a part of courses at ddweities (or for the requirements of other
faculties) of the University of Split. Thus, theudy is open to student mobility within the
framework of the University of Split and other uensities in Croatia that have the same or similar
studies. Chemistry, being a fundamental field diure sciences, has been also represented in
numerous educational programmes in the universitigside Croatia, so that the study is open to
student mobility throughout Europe.

The department of chemistry and environmental ckgynof the Faculty of Chemical Technology
of Split has already had a multilateral cooperatmd the student and teacher mobility scheme
through the Central European Exchange Program favdisity Studies (CEEPUS). Through the
mentioned programme cooperation with the followfogeign institutions has been realized: 1)
Faculty of Material Science and Ceramics, AGH Ursitg of Science and Technology, Krakow,
Poland, 2) Institute fur Analytische Chemie, Kar&fizens-Universitat, Graz, Austria, 3)
Department of Analytical Chemistry, Slovak Univéysiof Technology, Bratislava, Slovak
Republic, 4) Institute of Analytical Chemistry, ety of Chemical Technology, University of
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Pardubice, Czech Republic, 5) Faculty of Chemising Chemical Engineering, University of
Maribor, Slovenia.

14. Other ements

The possible partners outside the high-school dducaystem interested in cooperation and
employment of the young people who have completeel tindergraduate, graduate and
postgraduate study programme of chemistry are:itumst for Mediterranean Cultures and
Melioration of Karts in Split, Institute for Oceagraphy and Fishing in Split, County Office for
Public Health, Water and Sewage-System companyn&ajavino, Dairy in Split, AD Plastic,
Brewery in Split, educational institutions, varidaspectorates at state and regional level, etc.
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2. General description

Type of

programme

Academic Undergraduate Study

Programmetitle

Academic Undergraduate Study of Chemistry

of

of

Proposed by g?)?i'?lty of Chemical Technology of the University
Institution Participating | Faculty of Chemical Technology of the University
institutions | Split
Duration 3 years
ECTS 180
Adm_|sson Four-year secondary school completed
requirements
Learning Autonomous work in chemical laboratories for cohtwd processes and
outcomes and | products important for various segments of marked aocial interest:
competences industry, environment, medicine, pharmacy, nourishinetc.

Access to further
studies

Graduate study of chemistry and graduate studyheinecal technology 3

the Faculty of Chemical Technology of Split or adwate study from othe

related scientific fields.

—

Qualification
awarded

Baccalaureus/BaccalaureBChemistry




ACADEMIC UNDERGRADUATE STUDY OF CHEMISTRY

3. Sudy/Degreeprogramme

3.1.  Programme structurewith credits

1st Semester
Ees Coursetitle Typeof
code Obligatory courses course ECTS
L+S+P*
Mathematics | 45+45+0 9.0
Physics | 45+30+30 10.5
General chemistry 45+30+30 10.5
Total: 135+105+60 30
* |- lectures; S-seminars; P- laboratory exercises
2nd Semester
Course Coursetitle Type of ECTS
code Obligatory courses course
L +S+P*
Mathematics Il 30+60+0 7.0
Physics Il 45+15+30 8.5
Inorganic chemistry | 30+15+30 6.0
Analytical chemistry | 45+15+30 8.5
Total 150+105+90 30

* |- lectures; S-seminars; E- laboratory exercises
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3rd Semester
. Type of
Course Coursetitle course ECTS
code Obligatory courses
L+S+P*
Inorganic chemistry |l 30+30+30 8.0
Analytical chemistry Il 30+15+60 9.0
Physical chemistry | 60+15+0 6.5
Organic chemistry | 60+15+0 6.5
180+75+90| 30
* |- lectures; S-seminars; E- laboratory exercises
4th Semester
: Type of
Course Coursetitle course ECTS
code Obligatory courses
L+S+P*
Organic chemistry |l 30+15+75 10.0
Physical chemistry I 30+15+60 8.5
Natural products 45+0+30 6.0
Catalysis 30+15+0 3.0
Practical work in companies, public or privatdiigions 2.5
Total 135+45+165| 30
* |- lectures; S-seminars; E- laboratory exercises
SthSemester
. Type of
Course Coursetitle course ECTS
code Obligatory courses
L+S+P*
General biology 30+0+15 4.0
Instrumental methods of analysis 30+15+30 6,
Biochemistry | 60+15+30 9.0
The analysis of real substances 30+15+30 5.
Material and energy balances 30+30+0 5.
Total 180+75+105 30
* |- lectures; S-seminars; E-laboratory exercises
6th Semester
Course Coursetitle
code Obligatory courses Type of ECTS
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course
L+S+P*
Biochemistry Il 30+15+30 6.0
Environmental chemistry 45+15+30 7.5
Selected processes of chemical industry 45+15+30 5 ]
Final project 9.0
Total 30
* |- lectures; S-seminars; E- laboratory exercises
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3.2

Courseinformation

M athematics |

Coursetitle

Mathematics |

Course code

Type of course

Lectures, seminars (45+45)

L evel of course

Basic level course

i
Year of study 1% year of
undergraduate study SEMEEIES g
ECTS 9.0
(Number of | Number of allocated credits is based on the lectirestimation and

credits allocated)

inquiry among students.

Name of lecturer

Meri MiroSevic Anzulovi¢, senior lecturer

D

tuetacr(?rlnn&% and Competent to employ the acquired knowledge of linglgebra, solid
analytic geometry and calculus.

competences

Prerequisites

Coursecontents | Set of real numbers. Set of complex numbers. Fomstiof one real
variable. Elementary functions. Sequences. Limia @equenc. Limit and
continuity of a function. Derivative. The slope @fcurve. Instantaneous
velocity. Differential .Derivatives and differentsa of higher orders,
Fundamental theorems of a differential calculusletarminate forms.
Curve skeching: local extrema, points of inflectiasymptotes. Matrices
and determinants. Systems of linear equation .Vect8olid analytig
geometry.

Recommended T. Bradi, R. Roki,.et al, Matematika za tehnoloske fakelteElement

reading Zagreb, 2003.; Z; PausSe, Zbirka teorijskih pitamga matematike za
studente tehnike, Skolska knjiga, Zagreb 1995P BDemidow, Zadaci i
rijeSeni primjeri iz viSe matematike, Tebka knjiga, Zagreb (vis
izdanja)

Supplementary S. Kurepa, Matematka analiza | i Il dio, Skolska knjiga, Zagreb, 1997

reading L. Krni¢, Z. Sikie, Ratun diferencijalni i integralni, | dio, Skolska ko,

Zagreb, 1992.; Hughes-Hallett, Gleason, et@alculus, John Wiley an
Sons, Inc., New York, 2000.; McCallum, Hughes-Hall&leason et al,
Multivariable Calculus, John Wiley and Sons IncevwNYork, 2002.

Teaching methods

Lectures, seminars.

Assessment Written and oral examination
methods
L anguage of | Croatian
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instruction

Quality assurance
methods

Quality assurance will be performed at three levdly University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’s Level

Physics |

Coursetitle

Physics |

Course code

Type of course

Lecture, seminar, laboratory exercise (45+30+30)

Level of course

Basic level course

credits allocated)

Year of study 1*' year of Semester
undergraduate study
ECTS 10.5
(Number of | Number of allocated credits is based on the lectiestimation and inquir

among students.

Name of lecturer

Dr. Magdi Lwi¢ Lawvcevi¢, assistant professor

nd
e

| =N

Learning On completion of this course student is expectedet@ble to describe ar

outcomes  and | explain the presented concepts and laws of physidsto demonstrate tk

competences use of the theoretical fundamentals on solving tpralc problems
Furthermore, s/he should know the methods of measemts of selecte
physical quantities and fundamentals of numericad agraphical
presentation of measurement data.

Prerequisites

Course contents | Measurement. Motion along a straight line. Motion two and three
dimensions. Force and motion. Work and energy. @wasion of energy,
Mass and energy. Systems of particles. Collisi®d@tation. Torque an
angular momentum. Oscillations. Mechanical wavéasds.

Recommended N.Cindro, Fizika I, Skolska knjiga, Zagreb, 1985; Babk, R. Krsnik, M.

reading Ocko, Zbirka rijeSenih zadataka iz fizike, Skolskgia Zagreb, Zagreh
1990.

Supplementary | D.Halliday, R.Resnick, J.Walker, Fundamentals of ydids, John

reading Wiley&Sons, New York, 1993; V.Lopac, P.KuksiM. Pavti¢, Zbirka
zadataka iz fizike, FGZ Zagreb, 1983.

Teaching Lectures, supported by demonstration experimentd/oancomputer

methods simulations; exercise course designed for devetpmitudent’s problem
solving skills; exercise course designed for depielgp student’'s measurin
skills.

AEEEIE Continuous assessment, written and oral examination

methods

!_anguage o Croatian and English

instruction

Quiality : , N

ASSUr ance Quality assurance will bg performed at th.ree levély University Level,

methods (2) Faculty Level by Quality Control Committee, (3cturer’s Level

10
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General chemistry

Coursetitle

General chemistry

Course code

Type of course

Lectures, seminars, laboratory exercises (45+30+30)

Level of course

Basic level course

1% year of

[

al
d

Year of study Semester
undergraduate study

ECTS 10.5 - - - - - -

(Number of | Number of allocated credits is based on the lectiestimation and inquir

credits allocated) | among students

Name of | Dr. Slobodan Brird, assistant professor; Dr. Zoran Grébassistan

lecturer professor.

L earning The course will provide the knowledge of basic cluadn laws and

outcomes and | Principles. The students will master the nomencéatof chemistry

competences introduce basic laboratory skills. Involve studeimtritical thinking about
laboratory experiments and involvement chemistrguaryday life. Prepar
students for upper level chemistry courses.

Prerequisites

Course contents | Introduction to Chemistry. Atoms, Molecules, anddo Stoichiometry
Chemical Calculus. The Gas Laws, The Kinetic MolacTheory of Gas
Thermochemistry. Energy Changes in Chemical ReaasticQuantum
Theory and Electronic Structure of Atom. Periodadionships among the
Elements and Periodic Table Molecular structuresudstances. Chemic
bond. Intermolecular Forces and Liquids and Solidemogenous an
Heterogeneous Mixtures, Physical Properties of t®wls. Chemica
reactions. Chemical kinetics. Chemical Equilibriuieterogeneous ar
Homogeneous equilibrium. In frame of laboratory reises student wil
make experiments from the content of above menticopics.

Recommended . Filipovi¢, S. Lipanowt, 1995. Opa i anorganska kemija I. dio, Skols

reading knjiga, Zagreb.; M. Sikirica, 2001. Stehiometrigkolska knjiga, Zagreb.

Supplementary | R.Chang, Chemistry, McGraw-Hill, Inc., New York, 9B; J. W. Hill, R.

reading H. Petrucci, General Chemistry, Prentice-Hall, Négysey, 2002.; J. (
Kotz, P. Treichel Jr., Chemistry & Chemistry rewaityi, Sounders Colleg
Publishing, New York, 1999.

;ﬁﬁgg‘sg Lectures, seminar, laboratory exercises.

SR Written and oral exam.

methods

!_anguage of Croatian and English

instruction

Quality Quality assurance will be performed at three levEély University Level,

(4

(2) Faculty Level by Quality Control Committee, (3)cturer’s Level

11
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assurance
methods

M athematics |

Coursetitle

Mathematics Il

Course code

Type of course

Lectures, seminars (30+60)

Level of course

Basic level course

Year of study 1% year of Semester I
undergraduate study
ECTS 7.0
(Number of | Number of allocated credits is based on the lectirestimation ang

credits allocated)

inquiry among students.

Name of lecturer

Meri MiroSevic Anzulovi¢, senior lecturer

D

=EETIIRE Competent to employ the acquired knowledge of ¢ascand theory o

outcomes and . . . i
ordinary differential equations.

competences

Prerequisites

Coursecontents | Indefinite integral. Methods of integration. Defmiintegral. Fundaments
theorem of integral calculus. Applications to getnyeand physics
Improper integrals. Functions of several variablamit and continuity.
Partial derivatives of the first order. Directionatlerivatives
Differentiability. Differential. Tangent plane andormal line. Partia
derivatives of higher orders. Maxima and minima.uble integrals
Applications to geometry and physics. Series. Cayesece of numeri
series. Power series. Taylor series. First ordéierdntial equations.
Second order differential equations. Applications physics ang
chemistry.

Recommended T. Bradi, R. Roki, et al, Matematika za tehnoloske fakeltetlement

reading Zagreb, 2003.; Z; Pause, Zbirka teorijskih pitaiga matematike z3
studente tehnike, Skolska knjiga, Zagreb 1995P BDemidow, Zadaci i
rijeSeni primjeri iz viSe matematike, Tebka knjiga, Zagreb (vis
izdanja)

Supplementary S. Kurepa Matematka analiza | i Il dio, Skolska knjiga, Zagreb,199

reading Hughes-Hallett, Gleason, et al., Calculus, JohreWwédnd Sons, Inc. Ne

York, 2000.; McCallum, Hughes-Hallett, Gleason &t Multivariable
Calculus, John Wiley and Sons Inc., New York, 2002.

Teaching methods

Lectures, seminars.

Assessment Written and oral examination
methods
L anguage of | Croatian

12
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instruction

Quality assurance
methods

Quality assurance will be performed at three levdly University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’'s Level.

Physicsl||

Coursetitle

Physics Il

Course code

Type of course

Lecture, seminar, laboratory exercise (45+15+30)

Level of course

Basic level course

credits allocated)

Year of study 1 year of
undergraduate study Semester 1.
ECTS 8.5
(Number of | Number of allocated credits is based on the lectiestimation and inquin

among students.

Name of lecturer

Dr. Magdi Lwi¢ Lawvcevi¢, assistant professor

nd

A4

50

€

Learning On completion of this course student is expecteldet@ble to describe ar

outcomes and | explain the presented concepts and laws of fund&h@hysics and t(

competences demonstrate the use of the theoretical fundamerdalssolving basic
practical problems in topics of chemistry studemterest. S/he should alg
know the methods of measurements of selected #iygi@ntities.

Prerequisites

Coursecontents | Electric charge. The electric field. Electric pdiah Capacitance. Curref
and resistance. The magnetic field. Ampere’s lawratay’'s law
Inductance. Magnetism and matter. Electromagnetiscillations.
Alternating currents. Maxwell’s equations. Electegnetic waves,
Geometrical optics. Optical instruments. Interfeen Diffraction.
Relativity. Ideas of quantum physics. Atoms, lasard laser light. Atomic
nucleus. Radioactivity.

Recommended N. Cindro, Fizika Il, Skolska knjiga, Zagreb, 1988;Babg, R. Krsnik, M.

reading Ocko, Zbirka rijeSenih zadataka iz fizike, Skolskgia Zagreb, Zagreh
1990.

Supplementary | D. Halliday, R. Resnick, J. Walker, Fundamental®lbysics, John Wiley &

reading Sons, New York, 1993; V. HeérBartolic, P. KuliS¢, Valovi i optika,
Skolska knjiga Zagreb, Zagreb, 1989; V. Lopac, B¢KT. Persi, Fizika Il
FGZ SvediliSta u Splitu, Split,1988.

Teaching Lectures, supported by demonstration experimentd/oancomputer

methods simulations; seminar designed for developing sttiseproblem-solving
skills; exercise course designed for developingesttis measuring skills.

SR Continuous assessment, written and oral examination

methods

!_anguage o Croatian and English

instruction

Quality Quality assurance will be performed at three levéll¥ University Level,

assurance (2) Faculty Level by Quality Control Committee, (Fcturer’'s Level

13
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| methods

| norganic chemistry |

Coursetitle

Inorganic chemistry |

Course code

Type of course

Lectures, seminar, laboratory exercises (30+15+30)

Level of course

Basic level course

1* year of

credits allocated)

Year of study Semester I

undergraduate study '
ECTS 6.0 o o N
(Number of | Number of allocated credits is based on the lectusstimation and inquir

among students.

S

4

ka

Name of | Dr. Slobodan Brini, assistant professor.; Dr. Zoran Gréibassistan

lecturer professor.

L earning A student will know: the chemical reactivity acrab®& periodic table an

outcomes  and | properties, compositions of common chemical sultstsrand the roles (

competences inorganic chemistry in industry and in everydag lif

Prerequisites

Course contents | Classification of the inorganic substances accgrttnthe atomic propertig
and Periodic Table. Structure and symmetry in splisdbnding theories.
General atomic and chemical properties of elemantstheir compounds
according to oxidation state in the group. In franfidaboratory exercise
student will make experiments from the contentlaivee mentioned topics

Recommended l. Filipovi¢, S. Lipanowé, Opta i anorganska kemija 1. i 2. dio, Skols

reading knjiga, Zagreb, 1995.

Supplementary | F- Albert Cotton et al., Basic Inorganic Chemistigw York, John Wiley

reading and Sons, 1995.

Uezsiling Lectures, seminar, laboratory exercises.

methods

SR Written and oral exam.

methods

!_anguage o Croatian and English

instruction

Quality . . . :

e Quality assurance will be performed at three level$ University Level,

methods (2) Faculty Level by Quality Control Committee, (3cturer’s Level

Analytical chemistry |

14
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Coursetitle

Analytical chemistry |

Course code

Type of course

Lectures, seminars, laboratory exercises (45+15+30)

L evel of course

Basic level course

Year of study 1% year of Semester I
undergraduate study
ECTS 8.5
(Number of | Number of allocated credits is based on the lecgirestimation ang

credits allocated)

inquiry among students.

Name of lecturer

Dr. Njegomir Radi, full professor

L earning
outcomes
competences

and

After completion of a process of learning in anabft chemistry (Courses:
Analytical Chemistry or Analytical Chemistry | atijl learner is able for

independent work in general analytical laboratoAlso, accepted
knowledge and skills in fundamentals of analytichlemistry provide

competence for continuation of education at hideeel. After that higher

education process learner is able for independeotk wn specific

analytical laboratory important for natural sciermed other scientifi¢

areas.

Prerequisites

Cour se contents

Introduction. Importance and aims of analyticalroistry (AC). The role
of analytical chemist in selection of analyticatheique. The analytic
chemist as a problem solver. AC in industrial pcgctind environmentg

control. The total analytical process, stepwisespba Errors in AC|

Reporting of analytical data. Quality assurance anglity control.
Methods based on chemical reactions. Systemati@atnent of
equilibrium. Equilibrium in homogeneous systemsidAlgase equilibrium
pH, acid-base indicators. Buffers. Complex formati@quilibrium.
Chelates and polynuclear complexes. Kinetics of gler formation.

Fundamentals of electrochemistry. Electrochemiei§ cRedox reactions

Electrode potential. Standard and formal potentidteterogeneou
equilibrium. Gas-liquid systems. Solid-liquid syste Solubility and
solubility product. Effects of secondary reactionssolution: hydrolysig
and complexation. Extraction. Fundamentals of -clatographic
separations. Gas chromatography. Liquid chromapbyra

!

D.

[72)

Recommended
reading

D. A. Skoog, D. M. West and F. J. Holler, Fundaranf Analytical
Chemistry, Seventh Edition, Saunders College Phibligs New York,
London, 1996. {Sesto izdanje (englesko) 1992, pmdanje (hrvatsko)
Skolska knjiga, Zagreb, 1999.}; R. Kellner, J. Meivhet, M. Otto, M|
Valcarcel and H. M. Widmer (Urednici), Analyticah€mistry (A Modern
Approach to Analytical Science, Second Edition) &/iVCHVerlag
Gmbh & Co. KGaA, Weinheim, 2004.; T. H. HadjiioannoG. D.
Christian, C. E. Efstathion and D. P. Nikolelis,oBlem Solving in
Analytical Chemistry, Pergamon Press, Oxford, NewKy 1988.

Supplementary
reading

D. A. Skoog, D. M. West, F. J. Holler and S. R. @ro, Fundamentals ¢

Analytical Chemistry, Eighth Edition, Brooks/Colegndon, 2004.; G. D,

Df

Christian, Analytical Chemistry, Sixth Edition, JoWilley & Sons, INC,

15
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2004.; D. C. Harris, Quantitative Chemical Analys$igth Edition, W. H.
Freeman and Company, New York, 1999.; M. Valcar&elnciples of
Analytical Chemistry, Springer-Verlag, Berlin Heiderg, 2000.

Teaching methods

Lectures, problem solving, laboratory experiments.

Assessment Written and oral examination
methods

!_anguage el Croatian and English
instruction

Quality assurance
methods

Quiality assurance will be performed at three levdly University Level,

(2) Faculty Level by Quality Control Committee, (3cturer’s Level

| norganic chemistry |1

Coursetitle

Inorganic chemistry Il

Course code

Type of course

Lectures, seminars, laboratory exercises (30+30+30)

Level of course

Basic level course

Year of study 2™ year of Semester m
undergraduate study
ECTS 8.0
(Number of | Number of allocated credits is based on the lectirestimation ang

credits allocated)

inquiry among students.

Name of lecturer

Dr. Slobodan Brind, assistant professor.; Dr. Zoran Gréibassistan
professor.

[

[92)

\*2J

Learning Students will be able to apply important theorétmanciples of atomig

outcomes and | structure and bonding in order to explain and mtechemical propertie

competences of inorganic compounds.

Prerequisites

Course contents Chemistry of the transition elements. Coordinatmympounds, ligand
field theory, spectroscopic and magnetic properti@ganometallid
compounds. Bioinorganic chemistry. In frame of labory exercises
student will make experiments from the content bbve mentioneq
topics.

Recommended F. Albert Cotton et al., Advanced Inorganic ChemisNew York, John

reading Wiley and Sons, 1999.; W. Kaim, B. Schwederski, iBoganic
Chemistry: Inorganic Elements in the Chemistry déLJ. Wiley & Sons
Chichester, 1994.

Supplementary . Filipovi¢, S. Lipanové, Opéa i anorganska kemija 1. i 2. dio, Skolg

reading knjiga, Zagreb, 1995.

ka

Teaching methods

Lectures, seminars, laboratory exercises.

Assessment

Written and oral examination.

16
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methods

Language of

instruction

Croatian and English

Quality assurance
methods

Quiality assurance will be performed at three levdy University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’s Level

Analytical ch

emistry |1

Coursetitle

Analytical chemistry I

Course code

Type of course

Lectures, seminars, laboratory éeses{30+15+60)

Level of course

Basic level course

Year of study 2™ year of Semester m
undergraduate study
ECTS 9.0
(Number of credits Number of allocated credits is based on the lecairestimation ang
allocated) inquiry among students.

Name of lecturer

Dr. Njegomir Ragdifull professor

Learning outcome
and competences

s After completion of a process of learning in aniabt chemistry (Courses:
Analytical Chemistry or Analytical Chemistry | atijl learner is able for

independent work in general analytical laboratoAlso, accepted
knowledge and skills in fundamentals of analytichlemistry provide

competence for continuation of education at hideeel. After that higher

education process learner is able for independeotk wn specific

analytical laboratory important for natural sciermed other scientifi¢

areas.

D.

Prerequisites

Course contents

Methods of chemical analysis and their applicat@ravimetric analysis.

Titrimetry (Volumetry). Titration curves. Precipiitan titration. Acid-base

titration. Acid-base titration in nonaqueous solgenComplexometri¢

titrations. Redox titration. Electrochemical titoats: potentiometric

amperometric and conductometric titrations. Thermeogical methods.

Elemental organic analysis. Kinetic and catalytietimods.

Recommended
reading

D. A. Skoog, D. M. West and F. J. Holler, Fundamnbf Analytical
Chemistry, Seventh Edition, Saunders College Phiblis New York,
London, 1996. {8 Ed. (englesko) 19925Ed. (hrvatsko), Skolska knijigi
Zagreb, 1999.}; R. Kellner, J. M. Mermet, M. Ottd, Valcarcel and H
M. Widmer (Urednici), Analytical Chemistry (A ModerApproach to
Analytical Science, Second Edition) Wiley-VCHVerladgmbh & Co.
KGaA, Weinheim, 2004.; T. H. Hadjiioannou, G. D. rGhan, C. E.
Efstathion and D. P. Nikolelis, Problem SolvingAnalytical Chemistry
Pergamon Press, Oxford, New York, 1988.

52

Supplementary

f

D. A. Skoog, D. M. West, F. J. Holler and S. R. @ro, Fundamentals ¢
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reading

Analytical Chemistry, Eighth Edition, Bra@dkole, London, 2004.; G. D.
Christian, Analytical Chemistry, Sixth Edition, JolWilley & Sons, INC,
2004.; D. C. Harris, Quantitative Chemical Analys$igth Edition, W. H.
Freeman and Company, New York, 1999.; M. Valcar&elnciples of
Analytical Chemistry, Springer-Verlag, Berlin Heiderg, 2000.

Teaching methods

Lectures, problem solving, lalooyagxperiments.

FESIESEITE Written and oral examination
methods

!.anguage o Croatian and English
instruction

Quality assuranc
methods

eQuality assurance will be performed at three levdly University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’s Level

Physical chemistry |

Coursetitle

Physical chemistry |

Course code

Type of course

Lectures, seminars (60+15)

Level of course

Basic level course

Year of study 2" year of Semester m
undergraduate study
ECTS 6.5
(Number of | Number of allocated credits is based on the lecgirestimation and

credits allocated)

inquiry among students.

Name of lecturer

Dr. Ivo Tomink, assistant professor

Learning
outcomes
competences

and

Through numerous examples student is learning abasit principles of
the thermodynamic and kinetic approach to the mlaysand chemical
changes.

Prerequisites

Course contents | The properties of gases, The First Law, The Secbad, Physical
transformations of pure substances, Propertiesngble mixtures, Phase
diagrams, Chemical equilibrium, The electric andgnedic properties of
molecules, Molecules and ions in motion, Rateshehuical reactions.

Recommended P. W. Atkins, Physical Chemistry, Fifth Edition, ford University Press,

reading 1994,

Supplementary S. H. Maron, J. B. Lando, Fundamentals of PhysiCiemistry,

reading Macmillan, New York, 1974.; I. Mekjayj Fizikalna kemija 1, osnovn

pojmovi, primjeri i zadaci, Skolska knjiga, Zagrel996.; |. Mekjav,
Fizikalna kemija 2, osnovni pojmovi, primjeri i zad, Golden marketing
Zagreb, 1999.

Teaching methods

Lectures, seminars — numerical problems are solved.
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Assessment Written and oral examinations.
methods

!_anguage el Croatian and English
instruction

Quality assurance
methods

Quiality assurance will be performed at three levdy University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’s Level

Organic chemistry |

Coursetitle

Organic chemistry |

Course code

Type of course

Lectures, seminars (60+15)

Level of course

Basic level course

Year of study 2™ year of Semester m
undergraduate study
ECTS 6.5
(Number of | Number of allocated credits is based on the lecgirestimation ang

credits allocated)

inquiry among students.

Name of lecturer

Dr. Josip Mastedi, assistant professor

Learning
outcomes
competences

and

Basic knowledge about structure-properties relatigrs of organic
compounds, understanding the basic laws of compdrardsformation
Knowledge about constitutional isomers and steresntleir separatio
and structure determination by spectroscopy (IR,RNUV/VIS, MS).
This course is basic for understanding other cayrespecially Organi
chemistry Il, Biochemistry, etc.

-

[

Prerequisites

Competence required by course General chemistry.

Cour se contents

Chemical bonding. Intermolecular bonding. Functlongroups.
Nomenclatures. Molecular formula. Index of hydrogeeficiency.
Structure and resonance. Constitutional isomersifd@mation.
dimensional molecular shapes. Chirality. StereoesmOptical activity
Enantiomers and diastereomers. R-, S-, E-, Z-isentgtereoisomers (
allenes, spiranes, biphenyls. Resolving racemictures. Spectroscop

and structure. IR. UV. INMR and G*NMR. MS. GC/MS. Bond energy.

Reaction enthalpy. Kinetics. Reaction mechanismid&ion state an

redox reactions. Acid-basic equilibriums. Reactitassification. Alkanes.

Substitution. Halogenation. Cracking. CycloalkaneSonformation.
Configuration. Alkenes. Addition. Carbonium ionsdafree radicals
Polymerization. Alkynes. Alkadienes. Conjugated poomds. 1,2- an

1,4-Additions. Nucleophilic substitution at sategtcarbon. Elimination.

Organometallic compounds. Electrophilic aromatiessitution.

Threer

f
y

Recommended
reading

Stanley H. Pine, Organska kemija, Skolska knjigagrgb, 1994.; R. T

Morisson, R. N. Boyd, Organska kemija, Liber, Zagr&979.; K. P. C
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Vollhardt and N. E. Schore, Organic Chemistry,&lit., W. H. Freeman
and Company, New York, 1999.

Supplementary
reading

S. E. Meislich, H. Meislich & J. Scharefkin, 300@I&d Problems in
Organic Chemistry, The McGraw-Hill, 1994; S. Bid; O. Kronja,
Praktikum preparativnhe organske kemije, Skolsk&knfagreb, 1991.

Teaching methods

Lectures, seminars.

Assessment Written and oral examination
methods

!_anguage el Croatian and English
instruction

Quality assurance
methods

Quality assurance will be performed at three levdy University Level,
(2) Faculty Level by Quality Control Committee, (3)cturer’s Level

Organic chemistry |1

Coursetitle

Organic chemistry Il

Course code

Type of course

Lectures, seminars, laboratory exercises (30+15+75)

Level of course

Basic level course

Year of study 2™ year of Semester V.
undergraduate study
ECTS 10.0
(Number of | Number of allocated credits is based on the lecwrestimation and

credits allocated)

inquiry among students.

Name of lecturer

Dr. Josip Masted, assistant professor

L earning Basic knowledge about chemistry of carbonyl groapgd chemistry of

outcomes and | biomolecules. This course is basic for understapdather courses,

competences especially Biochemistry, Organic synthesis, Orgaai@lysis, Natural
organic compounds, Flavour chemistry, etc.

Prerequisites

Course contents | Nucleophilic aromatic substitution. Policyclic aratit compounds,
Carbonyl compounds. Structure and tautomerism. eédydiilic additions
on carbonyl carbon, mechanisms, stereochemistigidufl condensation.
Nucleophilic substitution at acyl carbon. Nucledighelectrophilic
reactivity of carbonyl compounds. Condensation tieas. o,p-
Unsaturated  carbonyl compounds. Amines. Azo-com@sun
Aminocarboxylic acids. Peptides and proteins. Mawobarides
Configuration’s determination. Disaccharides. Patgharides
Heterocyclic compounds. Nucleic acids.

Recommended Stanley H. Pine, Organska kemija, Skolska knjigagrgb, 1994.; R. T:

reading Morisson, R. N. Boyd, Organska kemija, Liber, Zagr&979.; K. P. C

Vollhardt and N. E. Schore, Organic Chemistr¥, &lit., W. H. Freeman
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and Company, New York, 1999.

Supplementary
reading

S. E. Meislich, H. Meislich & J. Scharefkin, 3008olved Problems it
Organic Chemistry, The McGraw-Hill, 1994.; S. Bidér O. Kronja,
Praktikum preparativne organske kemije, Skolskaknfagreb, 1991.

Teaching methods

Lectures, seminars, laboratory exercises.

Assessment Written and oral examination
methods

Language of . .
instruction Croatian and English

Quality assurance
methods

Quality assurance will be performed at three levdy University Level,

(2) Faculty Level by Quality Control Committee, (3cturer’s Level

Physical chemistry |1

Coursetitle

Physical chemistry Il

Course code

Type of course

Lectures, seminars, laboratory exercises (30+15+60)

Leve of course

Basic level course

nd
Year of study 27 year of
undergraduate study Semester V.
ECTS 8.5
(Number of | Number of allocated credits is based on the lecgsirestimation anc

credits allocated)

inquiry among students.

Name of lecturer

Dr. Ivo Tomink, assistant professor

[€

Learning Chemical kinetics is raised to a higher level, d@udh approaches a

outcomes and | further elaborated by applying them to processesleatrolyte solutions

competences and on liquid and solid surfaces.

Prerequisites

Cour se contents lonic equlibria, Equilibrium electrochemistry, Kimes of complex
reactions, Molecular reaction dynamics, Dynamic ctetehemistry,
Properties of surfaces, Macromolecules.

Recommended P. W. Atkins, Physical Chemistry, Fifth Edition, foxd University Press

reading 1994.; A. M. Halpern, Experimental Physical ChenyisiA Laboratory
Textbook, Second Edition, Prentice Hall, New Jerd®@7.

Supplementary S. H. Maron, J. B. Lando, Fundamentals of PhysiCdlemistry,

reading Macmillan, New York, 1974.; I. Mekja¥j Fizikalna kemija 2, osnovr]

pojmovi, primjeri i zadaci, Golden marketing, Zagr&999.

Teaching methods

Lectures, seminars — numerical problems are solabdratory exercises
by working out 12 exercises student evidences actme some of th
principles presented through lectures in both s&mnes

D

Assessment

Written and oral examinations.
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methods

Language of
instruction

Croatian and English

Quality assurance
methods

Quiality assurance will be performed at three levdy University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’s Level

Natural products

Coursetitle

Natural products

Course code

Type of course

Lectures, laboratory exercis@is+30)

Level of course

Basic level course

2"%year of
Year of study undergraduate study Semestar V.
ECTS 6.0
(Number of | Number of allocated credits is based on the lecwrestimation and

credits allocated)

inquiry among students.

Name of lecturer

Dr. Josip Masted, assistant professor

Learning
outcomes
competences

and

Students gain basic knowledge of structural charestics, properties and
biological activity of the main groups of naturabgucts.

Prerequisites

Competence required by course General chemistry.

Cour se contents

Classification of natural compounds. Basic isolatigorocedures|
Chromatographic methods. Carbohydrates: mono- goséccharides,
polysaccharides. Lipids. Fats and oils: fatty acilfaxes. Complex lipids:
phospholipids, glycolipids. Terpenoids. Steroideerals, bile acids, sex
hormones, adrenocortical hormones, cardiac glyessidsaponing.
Carotenoids: carotenes, xanthophylls. Vitaminsewabluble, fat-soluble.
Alkaloids. Phenolic compounds: phenolpropanoidebgenplic acids
flavonoids, benzo-, napftho- and anthraquinonegnalns and lignin,
Natural dyes: porphyrins. For each group: definitidasic structural
characteristics, natural sources, isolation proesju physiologica
functions and properties, structure-activity reaship, applications,
processes of production.

Recommended
reading

S.V. Bhat, B.A. Nagasampagi, M. Sivakumar, Cherypistf Natural
Products, Springer-Narosa, Berlin, 2005.; J. Manale Natural products:
their chemistry and biological significance, AddistVesley Longman
Limited, Harlow, 1994.; P.M. Dewick, Medicinal Na#l Products John
Wiley & Sons, Inc., New York, 1997.; R. lkan, NaurProducts — A
Laboratory Guide, 2nd ed., Academic Press, SandDiEgP1.

Supplementary
reading

|. Tabakové, Organska kemija prirodnih spojeva, Glas, Banj&d,u
1983.; J. Bruneton, Pharmacognosy, Phytochemisfgdicinal Plants
Lavoisier publishing Inc., Paris, 1995.; M. M. Biabeld; L. J. Stephens
Chemistry and the Living Organism, John Wiley & Spimc., New York,
1996.

Teaching methods

Lectures, laboratory exercises.
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Assessment -
methods Oral examination

L anguage of . _
instruction Croatian and English

Quality assurance
methods

Quality assurance will be performed at three levdy University Level,

(2) Faculty Level by Quality Control Committee, (3cturer’'s Level.

Catalysis

Coursetitle

Catalysis

Course code

Type of course

Lectures, seminars (30+15)

Level of course

Basic level course

2" year of

Year of study Semestar Vi
undergraduate study '
ECTS 3.0
(Number of | Number of allocated credits is based on the lecgirestimation ang

credits allocated)

inquiry among students.

Name of lecturer

Dr. Tonka Kovic, full professor

Learning
outcomes
competences

and

Fundamental knowledge about homogeneous and hetexogs catalysis
as well as about their industrial applications amed. Furthermorg
students are acquainted with processes of catalgsearch an
development.

Py

=

Prerequisites

Competence required by courses Physics and Gebleeahistry

Cour se contents

History of catalytic discoveries. General conceptcatalysis. Mode o
action of catalysts. Fundamentals of homogeneotayse. Transition
metal analysis. Acid-base reactions. Redox reagtiokinetics ang
mechanisms of homogeneously catalysed reactionadafuentals o
heterogeneous reactions. Physisorption and cheptiisior Kinetics and
mechanisms of heterogeneously catalysed reactiobangmuir-
Hinshelwood and Eley-Rideal mechanisms. Energefpeet of catalytic
activity. Steric factors. Electronic factors (metalsemiconductorg
isolators). Selectivity. Deactivation (poisoninggepadsits on catalyg

surface, sintering, evaporation of active componemd regeneration.

Components of catalysts: catalytically active matsr supports
promoters. Characterisation of heterogeneous $aly Economic
importance of catalysts.

f

—+

Recommended
reading

J. Hagen, Industrial Catalysis: A Practical AppitgadViley-VCH.,
Weinheim, 1999.; S. Bhaduri and D. Mukesh, HomogeaseCatalysis
Mechanisms and Industrial Applications, Wiley-lIstgence, New York
2000.

Supplementary
reading

J. M. Thomas, W. J. Thomas, Principles and Pradaifceleterogeneou

Catalysis, VCH, Weinheim, 1996.
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Teaching methods

Lectures, laboratory exercises.

Assessment o
methods Oral examination

L anguage of . _
instruction Croatian and English

Quality assurance
methods

Quality assurance will be performed at three levdy University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’'s Level.

General biology

Coursetitle

General biology

Course code

Type of course

Lectures, laboratory exercises (30+15)

Level of course

Basic level course

rd
Year of study 3" year of
undergraduate study SEMEIES V.
ECTS 4.0
(Number of | Number of allocated credits is based on the lecwrestimation and

credits allocated)

inquiry among students

Name of lecturer

Dr. Nada Bexi, assistant professor

=

Learning The purpose of this course is getting to know tak @rganization, the

outcomes and | genetic concept, macroscopic structure and relat@tween living

competences organisms.

Prerequisites

Coursecontents | Cell organelles: nucleus (DNA organization, chroomss, mitosis
meiosis) plastids, mitochondria, membrane structiib®some and othe
microstructures. Cell organization on moleculareleand cell regulation.
The follow of genetic information. Plant tissuesargans. Deferent’s in
anatomy of Monocotyledons, Dicotyledons and Gymeasp
Morphology of vegetative and reproductive orgareusl and asexual
reproduction. Evolution of A vertebrata and Versghr

Recommended G. M. Cooper, Stanica: molekularni pristup, Medséia naklada, Zagreb

reading 2004.; Denffer, D. i H. Ziegler: Botanika (Morfolggyi Fiziologija), Skolska
knjiga, Zagreb, 1997.

Supplementary M. W. Berns: Stanica, Skolska knjiga, Zagreb, 198fagdenfrau, K. i F

reading Ehrendorfer: Botanika (Sistematika, evolucija i lge@mnika), Skolska

=

knjiga, Zagreb, 1997.; Matatkin I. i R. Erben: Opa zoologija, Skolsk:
knjiga, Zagreb, 1994,

574

Teaching methods

Lectures, laboratory exercises.

Assessment
methods

Oral examination
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Language of

instruction

Croatian and English

Quality assurance
methods

Quality assurance will be performed at three levdly University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’'s Level.

I nstrumental methods of analysis
Coursetitle Instrumental methods of analysis
Course code

Type of course

Lectures, seminars, laboratory exercises (30+15+30)

Level of course

Basic level course

rd
Year of study 3" year of Semester V.
undergraduate study
ECTS 6.5
(Number of | Number of allocated credits is based on the lectirestimation ang

credits allocated)

inquiry among students

Name of lecturer

Dr. Njegomir Radi, full professor

Learning
outcomes
competences

and

After completion of a process of learning (Coursstrumental method
of Analysis) learner is able for independent warknistrumental analyticg
laboratory which is important for natural sciencel ather scientific area
Also, accepted knowledge and skills in this coyms®/iide competence fq
continuation of education at higher level.

=0

|

\"2)

=

Prerequisites

Competence required by courses Analytical Chem(tiy).

Course contents

Instrumental techniques and their application fontmuous and proces
analysis. Optimization and experimental design.i@gation of analytica
control of technological process. ElectroanalysiBotentiometry
Electrogravimetry and coulometry. Voltammetry (RPoaphy).
Amperometry. Elemental analysis. Atomic absorpspactrometry. Flam
emission spectrometry. X-ray fluorescence spectigmeAnalysis of
molecules and compounds. Ultraviolet and visiblectometry. Infrared
spectroscopy. Raman spectroscopy. Mass spectraniigjear magneti
resonance (NMR) spectroscopy. Surface and structanmalysis.
Photoelectron spectroscopy. Auger electron spemims Analysis of
surface with electron beams. X-ray diffraction gse. The separation i

analytical chemistry. lon exchange and extracti@as chromatography.
High-performance liquid chromatography. Chromatpbra methods for

process control. Electrophoresis. Automation, nbturiaation and
simplification of analytical processes. Continuoasalysis with aif

segmentation. Flow injection analysis. Chemical sees1 Biosensors.

Process analytical chemistry.

5S

(1}

Recommended
reading

D. A. Skoog, D. M. West and F. J. Holler, Fundamaenbf Analytical
Chemistry, Seventh Edition, Saunders College Phiblis New York,

London, 1996. {Sesto izdanje (englesko) 1992, pmdanje (hrvatsko)
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Skolska knjiga, Zagreb, 1999.}; R. Kellner, J. Meivhet, M. Otto, M|
Valcarcel and H. M. Widmer (Urednici), Analyticah€mistry (A Modern
Approach to Analytical Science, Second Edition) &yiVCHVerlag
Gmbh & Co. KGaA, Weinheim, 2004. ; T. H. Hadjiioaun G. D.
Christian, C. E. Efstathion and D. P. Nikolelis,oBlem Solving in
Analytical Chemistry, Pergamon Press, Oxford, Nearky 1988. ; D.T.
Sawyer, W.R. Heineman, J.M. Beebe, Chemistry Erpani for
Instrumental Methods, John Wiley & Sons, New Yodd84. ; F.
McLennan and B. Kowalski (Editors), Process Anabiti Chemistry,
Blackie Academic & Professional, London, 1995. ; Piljac,
Elektroanalittke metode, RMC, 1995.

Supplementary
reading

D. A. Skoog, D. M. West, F. J. Holler and S. R. @ro, Fundamentals of
Analytical Chemistry, Eighth Edition, Brooks/Colepndon, 2004.; G. D,
Christian, Analytical Chemistry, Sixth Edition, JolWilley & Sons, INC,
2004.; D. C. Harris, Quantitative Chemical Analys$igth Edition, W. H.
Freeman and Company, New York, 1999.; H. H. Willdrd_. Merritt, Jr.,
J. A. Dean, Instrumental Methods of Analysis, sévedition, Wadsworth
Publishing Company, Belmont, California, 1988.;4 Skoog, J. J. Leary
Principles of Instrumental Analysis, fourth editio®aunders Colleg
Publishing, New York, 1992.

)

Teaching methods

Lectures, problem solving, laboratory experiments

Assessment Written and oral examination
methods

Language of . .
instruction Croatian and English

Quality assurance
methods

Quality assurance will be performed at three levdly University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’'s Level.

Biochemistry |

Coursetitle

Biochemistry |

Course code

Type of course

Lectures, seminars, laboratory exercises (60+15+30)

Level of course

Basic level course

rd
Year of study 3" year of
undergraduate study. SEMEIES V.
ECTS 9.0
(Number of | Number of allocated credits is based on the lecwrestimation and

credits allocated)

inquiry among students

Name of lecturer

Dr. Mladen MiloS, associated professor

Learning
outcomes
competences

and

During this course the students learn the basishio€hemistry, the
relationship between the three-dimensional strectirproteins and the
biological activity, main components of biologic ssgms and th

-

11%
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generation and storage of metabolic energy.

Prerequisites

Competence required by courses General
chemistry.

chemistry @nganic

Cour se contents

History of biochemistry. Elementary constitution ¥ing organisms
Water, bioelements, biomolecules and kinds of chahtonds in living
organisms. Exchanges of energy between cell anoslosmvent. Proteins.
Amino acid, peptides and proteins. lonization props of amino acids.
Structure and biologic function of proteins. Enzgm&nzyme catalysi
and regulation of biochemical processes. Non pnatatalysts: ribosimes,
coenzymes and vitamins. Carbohydrates. Glycocotgggand their role.
Lipids: fats, phospholipids, glycolipids and splotigids. Common
features of biological membranes. Membrane proteind membran
transport. Energy in biologic systems. ATP as the&ersal currency of
free energy in biologic systems. Electrochemicall asoncentratior
gradients. lIreversible and reversible processesthé&rmodynamically
unfavorable reaction can be driven by a favoralble. detabolism: basic
concepts and design. Degradation of carbohydrgtgsolysis). Fatty acid
metabolism (-oxidation). Amino acid degradation and the urealey
Metabolic energy. Citric acid cycle. Oxidative ppbsrylation. Basig
principles of metabolism regulation.

[

11°}

Recommended
reading

L. Stryer, Biokemija, Skolska knjiga, Zagreb, 1991. M. Berg, J.L
Tymoczko and L. Stryer, Biochemistry V edition W. Hreeman and
Comp., New York, 2002.

Supplementary
reading

P. Karlson, Biokemija, Skolska knjiga, Zagreb, 199R. Stryer,
Biochemistry, IV edition, W. H. Freeman and Com$an Francisko,
1995.

Teaching methods

Lectures, seminars, laboratory exercises.

Assessment Oral examination, written examination, written ardl examination
methods

_Langua_ge B Croatian and French

instruction

Quality assurance
methods

Quiality assurance will be performed at three levdy University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’'s Level.

Aalysis of real substances

Coursetitle

Aalysis of real substances

Course code

Type of course

Lectures, seminars, laboratory exercises (30+15+30)

Level of course

Basic level course

th
Year of study 3" year of Semester V.
undergraduate study
ECTS 5.5
(Number of | Number of allocated credits is based on the lecgrestimation and
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credits allocated)

inquiry among students

Name of lecturer

Silvestar Krka, lecturer

Learning
outcomes
competences

and

Collecting, determining and interpretation of infa@ation about the
analysis of real substances

Prerequisites

Competence required by courses Analytical chemiktand Analytical
chemistry 1.

Course contents

Importance of the analysis of real substances: Reaterials, Industry
products. Evolution and Process Control. Samplihgases, liquids an
solids. Analytical Separations. The Preparationth@d Sample for thg
Analysis. Decomposition and disolutions of Sampl&olution of
Selected Methods. The choice of the Method of amlylechniques @
Separation Reporting and interpretation of anadytidate. Moisture in
solids and gases. Determination of Water. Methautsttie analysis of
Materials: Cement, Minerals, Alloys and Metals, rBleum, Water..
Quality control. Tolerance. Referent Materials. piny. Preparation of
the Samples for the Analysis: Gypssum, Cement.pas¢ions and
Analysis: Minerals, Alloys.

o

1%

-

Recommended
reading

F. M. Garfield, Quality Assurance Principles, AOAdgw York, 1995; R
Kellner, J. M. Mermet, M. Otto, M. Walcavcel and WNl. Widmer,
Analytical Chemistry (A Modern Approach to AnalyicScience, Second
Edition) Wiley-VCHVerlag, Gmbh&Co. KGaA, Weinheir2p04.

Supplementary
reading

A.l. Vogel, A. Tekst-book quantitative inorganicadysis, Third Edition
Longman, London, 1975.; W.D. Callister, Jr., Ma&si Science and
Engineering, John Wiley & Sons, inc., New York, 499

Teaching methods

Lectures, laboratory exercises, presentation es&sci

Assessment Written and oral examination
methods

!_anguage el Croatian and English
instruction

Quality assurance
methods

Quality assurance will be performed at three levdy University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’'s Level.

Material and energy balances

Coursetitle

Material and energy balances

Course code

Type of course

Lectures, seminars (30+30)

Level of course

Basic level course

Year of study 3" year of Semester Vv
undergraduate study '
ECTS 5.0

Number of allocated credits is based on the lecairestimation and
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(Number of
credits allocated)

inquiry among students.

Name of lecturer

Dr. Nenad Kuzmami associate professor

Learning
outcomes
competences

and

The purpose of this course is to acquaint the studéh the manner in
which the lows of conservation of mass and ener@y lbe applied tc
industrial chemical processes, and to give a syaienapproach to th
solution of problems relate the inputs and outpotsmanufacturing
systems.

(OB

Prerequisites

Competence required by courses Mathematics | ameéi@eChemistry.

Course contents

Introduction to engineering calculations. Procdasgification and process
variables. General balance equation. Differentiadl antegral types of
material balances. Material balances in non-reactystems. Material
bilances on continuous, semibatch and batch presed3alances o
multiple-unit processes. Recycle and bypass cdlonl Material
balances in reactive systems. Combustion reactidaserial balances in
multiphase systems. Energy and energy balancesg¥halances on open
and closed systems. Energy balances on nonreactie reactive
processes. Simultaneous material and energy balance

=)

Recommended
reading

R. M. Felder, R. W. Rousseau, Elementary PrincipdésChemical
Processes, Bedition, John Wiley & Sons, Inc., New York, 200D.; M.
Himmelblau, Basic Principles and Calculations ire@ircal Engineering,
6" edition, Prentice-Hall Inc., New Jersey, 1996.; HR. Perry, D. W.
Green, J. O. Maloney, Perry's Chemical Engineeaisddook, 7 edition,
McGraw-Hill, New York, 1999.

Supplementary
reading

W. L. Luyben, L. A. Wenzel, Chemical Process AnaydMass and
Energy Balances, Prentice Hall, Englewood CliffemNJersey, 1988.; T.
Bradic et al., Matematika za tehnoloSke fakultete, Siiste u Zagrebu
Multigraf - Zagreb, Zagreb, 1994.

Teaching methods

Seminars thematically follow the lectures. Theylude methods for
organizing known information about process varighgetting up material
and energy equations, and solving these equatmngnknown variables
applying mathematical methods.

Assessment Written and oral examination
methods

!_anguage el Croatian and English
instruction

Quality assurance
methods

Quiality assurance will be performed at three levdy University Level,
(2) Faculty Level by Quality Control Committee, (3cturer’'s Level.

Biochemistry |1

Coursetitle

Biochemistry Il

Course code

Type of course

Lectures, seminars, laboratory exercises (30+15+30)
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L evel of course

Basuc level course

Year of study 3" year of Semester V.
undergraduate study.
ECTS 6.0
(Number of | Number of allocated credits is based on the lecgirestimation ang

credits allocated)

inquiry among students.

Name of lecturer

Dr. Mladen MiloS, associated professor

L earning
outcomes
competences

and

Biochemistry Il offer to students the knowledge watbdhe storage
transmission and expression of genetic informatibigsynthesis o
macromolecular precursors, the principles of mdirgohysiology.

Prerequisites

Competence required by courses General chemistiyar@ chemistry
and Biochemistry I.

Cour se contents

Biosynthesis of macromolecular precursors. Biosgsith of amino acids
carbohydrates, lipids and nucleotides. The stordggsmission an
expression of genetic information. Genetic roletucture of DNA
molecule. Organization of DNA in genome. Genesohiss, nucleosome
and chromosomes. Process of DNA replication. tmatraand replicatior
forks. DNA replication and test of the correctne$dase pairing. Error
and their corrections at stage of replication. RMAgeneration and i
translation of genetic information. Synthesis anddifications of RNA
molecules. Ribosomes and ribosomal RNA. TransfeARiINd their role

in biosynthesis of proteins. Messenger RNA and gssf transcription.

Genetic code and protein synthesis. Control of genmformation
expression in procaryotes and eucaryotes. The iplasc of moleculat
physiology. Communication among the living cellenSory systems an
hormone action. Muscle contraction and cell matilit

S

= U

d

Recommended
reading

L. Stryer, Biokemija, Skolska knjiga, Zagreb, 1991M. Berg, J.L
Tymoczko and L. Stryer, Biochemistry V edition W. Hreeman an
Comp., New York,

Supplementary
reading

P. Karlson, Biokemija, Skolska knjiga, Zagreb, 1998. Stryer,
Biochemistry, IV edition, W. H. Freeman and Congan Francisko, 199

Teaching methods

Lectures, seminars, laboratory exercises

Assessment Oral examination, written examination, written ardl examination
methods

_Langua_ge of Croatian and French

instruction

Quality assurance
methods

Quality assurance will be performed at three levels
(1) University Level; (2) Faculty Level by Quali§ontrol Committee; (3

Lecturer’s Level.

Environmental chemistry

Coursetitle

Environmental chemistry
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Course code

Type of course

Lectures, seminars, laboratory exercises (45+15+30)

Level of course

Basic level course

Year of study 3" year of Semester V.
undergraduate study
ECTS 7.5
(Number of | Number of allocated credits is based on the lecgirestimation ang

credits allocated)

inquiry among students

Name of lecturer

Dr. Marija Brali, assistant professor

Learning
outcomes
competences

and

Learn base chemical lawfulness which are happemirgnvironment. In
the course program practice will follow chemical oggsses ir
environment. Acquire knowledge will apply in bussse linked for
environment.

I

Prerequisites

Cour se contents

Introduction. Environment components. Water and gaswater and
ecosystem. Hydrogen and ecosystem. Carbonate. i@Gddb@nd Wate
Ecosystem. Photosynthesis and Carbon Compoundogsitt Natura
Transformation Processes in the Nitrogen Cycleralétions in Water an
Food. Sulphur. Micro-organisms and Sulphur Functi®ualphur Dioxide
and Environment. Phosphorus and Phosphate. Iroron in natural
systems. Iron in Industrial system. Aluminium. Alwmam in Industrial
system. Aluminium in Water. Potassium. RadioacBatassium. Elemer
Environmentally Problem. Essential and Toxic Eletme®rganic

Compounds in Environmental. Hazardous Organic Camgs. Synthetic¢

Organic Compounds. Dioxins. Polychlorinated bipheny(PCBSs).
Polynuclear aromatic hydrocarbons (PAHS). lon inugon. Solubility,
Acid-Base Reaction. Complex Reaction. Gravimetryd aviolumetry.
Sampling. Statistically treatment of Results.

it

Recommended
reading

P. O'Neil, Environmental Science, London, 1993; @tumm, J. J
Morgan, Aquatic Chemistry, New York, 1996; B. J.loWay, Heavy
Metals in Soils, London, 1995; D. Tuhtar, Zdiyanje zraka i vode
Sarajevo, 1984,

Supplementary
reading

V. Glava:, Uvod u globalnu ekologiju, Zagreb, 1999: NCrnjar,
Ekonomija i zastita okoliSa, Rijeka, 1997., C. HairEnvironmenta
chemistry, New  York, 1998., C. E. Kupchella, M. Clyland,
Enviromental science, Massachusetts, 1989

Teaching methods

Oral examination, laboratory exercises

Assessment o
methods Oral examination
!_anguage e Croatian and English
instruction

Quality assurance
methods

Quality assurance will be performed at three ley®ElUniversity Level;

(2) Faculty Level by Quality Control Committee; (3cturer’s Level.
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Selected processes of chemical industry

Coursetitle

Selected processes of chemical industry

Course code

Type of course

Lectures, seminars, laboratory exercises (45+15+30)

L evel of course

Basic level course

rd
Year of study 3" year of
undergraduate study Semester VI.
ECTS 7.5
(Number of | Number of allocated credits is based on the lectrestimation and

credits allocated)

inquiry among students.

Name of lecturer

Dr. Jelica Zelkt, associate professor / Dr. Ivka Kigriull professor

L earning
outcomes
competences

and

Familiarizing with characteristics of the basic ggsses in the inorganic
and organic industry and their importance for thenemy development,
with special reference to the technological, ecorahand environmental
aspects.

Prerequisites

Competence required by courses Inorganic chemisimg Organig
chemistry.

Cour se contents

Water in the technological processes. Waters-tresattrprocesses (basic
processes and reactions, equipment and procesmloiithe chemica
processing of solid fuels. The most important exaspf basic inorganic
chemical industry processes (synthesis of ammenigesses of nitric and
sulphuric acids production). The high-temperatuesgction in the solid
state and sintering processes in the productiorcesmic materials.
Forming processes of dispersion systems with watgiration processe
Electrochemical industrial processes, electrolygesjueous solutions and
melting salts. Primary and secondary processeshef processing o
petroleum. Processes for production of componest®ifganic synthesi
(alkanes, alkenes, acetylene, aromatic hydrocartsymhesis gas) fror
the petrochemical sources (natural gas, petroleurlternative
(nonconventional) methods for raw materials produactfor organic
synthesis. Technological processes in organic sgighaccording th
criteria of similar chemical reactions (thermodymesnand kinetics
catalysts), specially the production of fine cheasc hydrogenation and
dehydrogenation, hydroformilation, oxidation reans, alkylation,
esterification, nitration, sulfonation and sulphgti hydrolysis,
polymerisation.

o U =

1)

Recommended
reading

R. Krstulovi, TehnoloSki procesi anorganske industrije, Siliste u
Splitu, Tehnoloski fakultet u Splitu, Split, 198684. D. Callister, Jr.
Materials science and engineering! &d., J. Wiley and Sons, Inc. New
York, 2000.; G. D. Hobson, Modern Petroleum Techgy) 5" ed., J.
Wiley, New York, 1984.; G. M. Wells, Handbook oftRehemicals and
Processes, Ashgate Publ., Ltd., Aldershot, 1999.

Supplementary
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reading

Teaching methods | Lectures, seminars, laboratory exercises, fieldHieg.

Assessment Written and oral examination
methods

Language of . .
instruction Croatian and English

Quality assurance | Quality assurance will be performed at three leyElsUniversity Level,
methods (2) Faculty Level by Quality Control Committee; (3cturer’s Level.
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