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Curriculum of the Master of Science in Computer Science

1 General Remarks

This curriculum describes all the regulations concerning the course of studies in chemistry at the
University of Fribourg. It is based on the regulations of the Faculty of Science as defined in the
Réglement pour l'obtention des Bachelor of Science et des Master of Science de la Faculté des
sciences [Regulation of 2 February 2004 for the Obtainment of the Bachelor of Science and
Master of Science] (subsequently called the Regulation for short).

1.1 Academic Titles and Programme of Study

The Faculty of Science of the University of Fribourg awards the following official academic
titles to students who have successfully completed their respective course of studies:

* Bachelor of Science in Chemistry, subsequently called BSc.

* Master of Science in Chemistry, subsequently called MSc.

The programme of study of the BSc in Chemistry represents a university course of studies,
comprising a basic scientific education in chemistry by its method- and problem-oriented nature.
It enables one to enter a wide professional area. At the same time it provides the basis for life-
long learning, an indispensable requirement for professional success. In addition, the BSc in
Chemistry forms the basis for advanced studies leading to the MSc in Chemistry. Every person
who is in possession of a federal general qualification for university entrance (maturité fédérale /
eidgenossisches Maturitdtszeugnis) or any equivalent document (cf. Art. 6 of the Regulation)
will be admitted to the BSc degree programme.

The programme of study of the MSc in Chemistry represents a scientific course of studies,
allowing one to specialize in a specific subject. The MSc in Chemistry gives access to various
professional activities in research, education, industry, commerce, and administration. The MSc
is furthermore the entry requirement for the scientific work and deepened scientific education
leading to a doctorate. When accompanied by a subsidiary subject (biology, geography,
informatics, mathematics, or physics), the MSc allows one to enter a complimentary didactics
programme leading to a qualification as a high-school teacher (Diplome d’aptitude a
I’enseignement du secondaire Il | Fahigkeitszeugnis fiir das Hohere Lehramt II).

Persons in possession of a BSc in Chemistry of the University of Fribourg or any other Swiss
university are admitted to the MSc course of studies (Art. 7 of the Regulation). Persons in
possession of a BSc degree in a different subject or equivalent degrees (e.g. after graduating
from an engineering school) can also be admitted to the MSc study programme by analogy.
Provisional admission can be granted, which then depends on the fulfilment of additional
requirements (cf. Section 2.5).

1.2 Course Structure

The degree courses leading to the BSc and MSc respectively are subdivided into course units
(UE) comprising lectures, exercise classes, laboratories, seminars, student projects, etc. To each
UE, a number of ECTS' points are assigned, which by assessment (e.g. successful exams) is
converted into ECTS credits (see Section 1.3). The BSc degree course requires 180 ECTS credits

" ECTS stands for European Credit Transfer System. One ECTS point corresponds to an amount of work of
approximately 30 hours.
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(corresponding to a length of study of 6 semesters), and the MSc degree an additional 90 ECTS
credits (corresponding to a length of study of 3 semesters).

The BSc degree course is composed of a major of 150 ECTS, and a selectable minor of 30
ECTS. The major consists of the compulsory UE in chemistry and basic mathematics, physics,
and biology (or biology/biochemistry). The minor may not overlap with the major. Otherwise all
subjects taught at the University of Fribourg can potentially be selected as minors.
Corresponding curricula exist for all branches of the Faculty of Science (mathematics, physics,
biology, biochemistry, etc.), for industrial chemistry (at the Fribourg engineering school) and
some other popular subjects (economics, law, psychology, etc.). If a student wishes to choose a
different minor, he/she must consult the student advisor of chemistry in order to work out a
suitable curriculum.

The MSc degree programme consists of a one-year taught programme comprising lectures, lab
work, and seminars, and the MSc project lasting 4-6 months leading to the MSc thesis.
Examinations of the UE of the MSc are only possible after all the requirements for the BSc have
been completed. (c.f. 1.3).

The purpose of the different forms of UE is as follows:

* Lectures give an introduction to the scientific methods in computer science and advance
thinking in a scientific way. They help acquiring the required knowledge and understanding
the fundamental concepts, and introduce the formalisms used in data processing.

* Lab work complements the lectures and provides essential help for working with and
understanding a lecture’s content. They give students the opportunity to practise and apply
the acquired principles, techniques, and models.

* Seminar presentations are used for working on as well as presenting orally existing
scientific results.

* The preparation of the Master thesis, under the supervision of an experienced researcher, is
the actual starting point of scientific research.

1.3 Assessment of Course Units (UE) and Acquisition of ECTS Credits

Acquisition of ECTS credits occurs in three steps: assessment of the UE, grouping of UE into
validation package, and awarding the respective credits.

Lab work is assessed following the criteria given at the beginning of the course. Admission to
the exam corresponding to a lecture course can be subject to meeting the requirements of the
corresponding lab work section. Assessment of lectures is made by an oral and/or written exam,
whose type and duration are regulated in this curriculum. Exams take place during the official
exam periods (sessions) in spring, summer, and autumn. Students register in GESTENS within
the stipulated delays for each exam according to the on-line procedure. The marks range from 6
(highest mark) to 1 (lowest mark). An exam marked below 4 can be repeated once at the next
exam session at the earliest.

Validation packages comprise multiple, separately assessed UE. Art. 18 of the Regulation
determines the number of these package whereas this curriculum determines their content.

ECTS points are credited according to art. 19 of the Regulation if

* the weighted average of the exam marks of a validation package is at least 4. The weighting
is given by the number of ECTS points assigned to an UE.

* the assessment criteria of UE not examined (lab work, seminars, etc.) are met.

Under these prerequisites, validation packages are validated and the corresponding ECTS points
are converted into ECTS credits. By request, the Dean’s office issues confirmations in which
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exam results and credits awarded are acknowledged (Art. 22 of the Regulation), provided the
exam fee has been paid.

1.4 Teaching Languages

Each course of the BSc is taught in either German or French. Students can decide, in which of

the two languages they want to express themselves. Occasionally, courses may be taught in
English.

MSc courses are taught in English, German or French. For exams and written work (project
reports, MSc thesis, etc.) students can choose between English, German or French.

1.5 Ethics and Science

Ethical principles are an integral part of a scientific education. Accepted international conven-
tions must be respected during research and upon the writing up of any scientific work whether it
be a project, a lecture, a thesis or a report. In particular, every external source of information
(articles, lectures, web pages, etc.) must be correctly cited.

1.6 Regulations and Additional Information

Detailed information about studying computer science can be found in the following documents,
which can be obtained from the Office of the Department of Computer Science, chemin du
Musée 3, CH-1700 Fribourg:

* Regulation concerning the admission to the University of Fribourg [Réglement d’admission
de I’Université de Fribourg / Zulassungsreglement der Universitdt Freiburg;
(www.unifr.ch/rectorat/reglements)|

* Regulation of 2 February 2004 for the Obtainment of the Bachelor of Science and Master of
Science

* Curriculum for the basic and subsidiary subjects of the Faculty of Science of the University
of Fribourg

* Study guide of the University of Fribourg

* University calendar of the University of Fribourg
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2 Master of Science (MSc)

The programme of study of the MSc in Chemistry spans one and a half years, corresponding to
90 ECTS credits. The courses (UE) of the MSc correspond to 60 ECTS in total. They consist of
4 modules, each consisting of lectures, lab works, and seminars. Up to two of these modules can
be followed in other branches of the Science Faculty of Fribourg as well as in the context of the
BeNeFri agreement (between the Universities of Berne, Neuchitel, and Fribourg) and at Science
Faculties of other Swiss universities. The MSc degree course is completed by a master research
project of 30 ECTS in total, which includes writing a master thesis and their oral defence.

UE of the MSc can only be assessed and recognized after successful completion of the BSc.

2.1 Course Units of the MSc

1st and 2" Semester (Winter and/or Summer)
Code Course Unit hours ECTS
Elective at the Chemistry Department *
MO-CH.4105 Analytical Chemistry Module, consisting of:

CH.4115  Analytical Chemistry Part A (lectures) 3 4
CH.4124  Analytical Chemistry (lab work or project) 8 6
CH.4125  Analytical Chemistry Part B (lectures) 3 4
CH.4134  Analytical Chemistry (seminar) 1 1
MO-CH.4205 Advanced Synthetic Tools Module, consisting of:
CH.4215  Advanced Synthetic Tools Part A (lectures) 2 3
CH.4224  Advanced Synthetic Tools (lab work or project) 8 5
CH.4225  Advanced Synthetic Tools Part B (lectures) 4 6
CH.4234  Advanced Synthetic (seminar) 1 1
MO-CH.4305 Polymers Module, consisting of:
CH.4315  Polymers Part A (lectures) 3 4
CH.4325  Polymers Part B (lectures) 3 5
CH.4334  Polymers (seminar) 1 1
CH.4335  Polymers (lab work) 8 5
MO-CH.4404 Quantum Chemistry and Spectroscopy Module, consisting of:
CH.4414  Femtosecond Reaction Dynamics (lecture) 2 3
CH.4424  Quantum Chemistry (lecture) 2 3
CH.4434  Interaction of the Radiation Field with Matter (lecture) 2 3
CH.4444  Quantum Chemistry and Spectroscopy (laboratory 9 6
course and seminar)
MO-CH.4505 Molecular Modelling Module, consisting of:
CH.4515  Molecular Modelling (lectures) 6 9
CH.4525  Molecular Modelling (project)
CH.4535  Molecular Modelling (seminar) 1 1
Other choices
BeNeFri  Advanced Materials (lectures and lab work) 12 16
MO-PH.xxxx  Physics Module (for chemists) - 15
MO-ST.4101  Geochemistry and Ceramic Materials Module - 15
Master modules of other departments - 15
60

2 Grouped units constitute a Master module, which can only be chosen as a whole.
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3rd Semester

Code Course Unit hours ECTS
Compulsory
CH.5014  Master Project / Thesis 30
30

2.2 Content of the UE of the MSc

Lectures

All modules comprise thematically focused lectures given by several professors. The offer at the
chemistry department includes teachers from the Fribourg engineering school and professors
from Neuchatel and Berne with the following thematics:

* Analytical Chemistry (Statistics, sample preparation, analytical methods, analytics in
industry, validation);

* Molecular Modelling (Quantum chemical methods, molecular mechanics, molecular
dynamics);

* Polymers (Polymer synthesis, properties and applications of polymers, polymer
characterisation, macromolecular chemistry, dendrimers, biopolymers);

*  Quantum Chemistry and Spectroscopy (Interaction of radiation field and matter,
femtosecond reaction dynamics, excited states and magnetism, computation of Rayleigh
and Raman scattering, Fourier transform infrared spectroscopy, photoelectron
spectroscopy);

* Advanced Synthetic Tools (Asymmetric synthesis of complex molecules, transition metals
in synthesis, chemistry of unpaired electrons, supramolecular and biopolymer chemistry).

This choice can be extended to modules offered within the BeNeFri convention or completed by
courses in chemistry at the Universities of Neuchatel and Berne. This applies specially the joint
chemistry and physics BeNeFri-module Advanced Materials.

Lab work and/or projects

Each module contains as an integral part a practical lab work or a project, in which students
exercise themselves in field closely related to the lecture thematic.

Seminars

Some modules contain in addition to lectures and practical work also a seminar, in which each
participant is obliged to provide an active contribution in the form of an oral contribution on a
provided subject from the current scientific literature.

2.3 MSc Exams and Assessment

All of the 1* year UE of the MSc, i.e. the sum of the 4 chosen modules, form the validation
package MScl, enabling one to obtain 60 ECTS credits. Practical courses, projects and
seminars are assessed according to criteria determined at the beginning of each semester. The
other courses (lectures) are examined as follows:

1. Oral exams of 30 minutes for the course units: Analytical Chemistry, Part A (CH.4115);
Advanced Synthetic Tools, Part A (CH.4215); Polymers, Part A (CH.4315).

2. Written exams of 2 hours for the course units: Analytical Chemistry, Part B (CH.4125);
Advanced Synthetic Tools, Part B (CH.4225); Polymers, Part B (CH.4325).
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3. Oral exams of 60 minutes for the course units: Quantum Chemistry and Spectroscopy
(CH.4414, CH.4424, CH.4434; 3 marks given); Molecular Modelling (CH.4515; 1 mark
given).

2.4 Master Project / Thesis and Assessment

The master thesis (CH.5014) forms the validation package MSc2. As a matter of principle,
work on the master thesis can only be started after at least half of the modules of the validation
package MSc1 has been evaluated.

The master project, a thesis of 30 ECTS points and duration of 4-6 months, introduces the
students to scientific research. Normally, students will work on it during the third semester, and
it represents the summit of the course of studies. It is a research work of a considerable volume
under the supervision of an experienced researcher. During the master project and thesis,
students can test their interest and ability to do research. They produce a thesis in the form of a
scientific report and give an oral presentation of 30 minutes.

The master thesis is assessed by two examiners with a mark ranging from 6 (best mark) to 1
(worst mark). One of the examiners establishes a written report. A pass is accorded if the mark is
at least 4. A failed master thesis can be repeated once on a different subject.

The successful completion of validation packages MScl and MSc2 awards the right to title
Master of Science in Chemistry, University of Fribourg.

2.5 Regulations of Admission to the Master Programme

2.5.1 Admission Procedure

Admission to the Master degree programme in chemistry is linked to two requirements:
fulfilment of the admission requirements of the University — defined in the Regulations for the
Admission to the University of Fribourg [Réglement d’admission a I’Université de Fribourg /
Reglement iiber die Zulassung an der Universitdt Freiburg] — and possession of a Bachelor
degree in chemistry from the University of Fribourg or an academic degree considered
equivalent by the Faculty of Science.

The faculty possesses a list of academic titles that it recognizes as equivalent. Persons in
possession of such a title will be admitted automatically. Persons in possession of an academic
qualification not in the list can send the Faculty of science an application letter, on which the
Commission for student requests — appointed by the faculty board — will make a decision.

Depending on the academic qualification, the Commission for student requests can make its
acceptance dependent on the fulfilment of additional requirements, provided they are of a minor
scope and can be completed in parallel to the master degree programme. Otherwise, applicants
can be admitted to a “pre-master programme” and can start with the master degree programme
only after fulfilling the requirements initially laid down for the pre-master.

2.5.2 Standard Transfers

Particular admission transfers to the master are regularly used, especially by candidates in
possession of a Bachelor HES in Chemistry. Detailed descriptions of these standard transfers
represent an appendix to this curriculum and can be obtained from the Dean’s Office of the
Faculty of Science or the Office of the Department of Chemistry.
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