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| General provisions

§ 1. Object of degree programme and qualification profile

The scientific master's degree programme Environmental System Sciences / Climate
Change and Environmental Technology (ESS / CCET) comprises four semesters. The
total scope of the programme is 120 ECTS credit points pursuant to § 54 para. 3 Uni-
versities Act (UG).

As a foreign-language degree programme, the master's degree programme
ESS/CCET will be taught in English pursuant to § 63a para. 8 UG.

Graduates of this programme are awarded the university degree of "Master of Sci-
ence," abbreviated to "MSc."

(1) Object of the degree programme

Graduates of the master's program ESS / CCET acquire a research-oriented
qualification for the treatment of the scientific-technological aspects of climate
change, geoscientific processes and environmentally relevant technological de-
velopments. This specialised emphasis orientation is extended with legal bases
and application-oriented methods, supplemented with interdisciplinary and sys-
tem-oriented cooperation components with equally structured scientific, sociolog-
ical and economic studies of the Environmental Systems Sciences (ESS),! and
rounded off with an individually structured module in the curriculum as an individ-
ual focus.

(2) Qualification profile and skills

Graduates of the master's degree programme ESS / CCET possess qualified
knowledge in the areas of climate, the characteristics and consequences of cli-
mate change, geoscientific processes as well as the possibilities and frameworks
for sustainable environmental technology, in connection with the latest findings
and potential courses of action with regard to science and technology. With a
training in physical and chemical analysis as well as basic knowledge in program-
ming algorithms, they have an overview of the application profile and expected
changes in modern environmental technology - the prerequisite for innovative re-
search-oriented activities based on the critical assessment of problems at the
interface between technological possibilities and societal concerns.

Graduated of the master's degree programme in ESS / CCET develop the ability
to responsibly use these skills from their training in topics such as climate and
environment, ecological process design, environmental management and legal
bases as well as regulation and controlling in the environmental sector. This per-
formance profile is reinforced by practical experience in interdisciplinary teams
as well as through the analysis of tasks and working on projects, as well as the

1 At the time of writing, this curriculum, the following ESS master's degree programmes have been
established at the University of Graz: ESS / Geography, ESS / Sustainability Management and ESS /
Economics. At the University of Graz and TU Graz, the master's degree programme Environmental
System Sciences / Climate Change and Environmental Techonology has been established.
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use of system-related methods of abstraction and parameterisation of problem
situations and evaluation of results from derived options for processing/action.

Special capability may be expected of graduates of the master's degree pro-
gramme in ESS / CCET when combining levels of knowledge of various disci-
plines: competent decisions in the event of complex and confusing problems
combined with sound arguments with regard to both the target groups in question
as well as employees and prior positions. They can apply these skills to compa-
nies and businesses, as well as to the public sector or NGOs, either re-establish-
ing or further developing future-oriented functional areas and strategies for to-
day's challenges.

In managerial positions, graduates of the master's degree programme in ESS /
CCET can tackle complex, unpredictable situations independently with adequate
sustainability-oriented strategies and measures as well as lead the implementa-
tion of strategic decisions.

(3) Demand for and relevance of the programme for academia and the job market
Typical fields for graduates of the master's degree programme in ESS / CCET:

¢ University-level teaching and research;

e Evaluation and impact assessment of aspects of climate change;

¢ Development of strategies and measures for climate protection, for climate
change adaptation, and for losses and damage in order to tackle climate
change and its consequences;

e Policy development and implementation in the public sector and in compa-
nies working towards an economy and society almost completely free of
greenhouse gas emissions;

e Environmental analysis, environmental monitoring and environmental pro-
tection;

e Development of strategies and processes for sustainable energy, waste and
residual material utilisation;

¢ Monitoring and optimisation of resource- and energy-saving technologies;

Development and implementation of strategies and processes for the sus-

tainable use of materials, including raw materials, and energy;

Implementation and supervision of REACH-relevant aspects;

Accompanied by geological / geoscientific projects;

Consultation and support of environmental protection institutions;

Development of sustainable products, processes and services;

Working in environment-related areas of the public sector;

Environmental management in private companies and NGOs.

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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Il General requirements

8 2. Admission requirements:

(1) (1) Admission to a master’s degree programme requires a subject-related bach-
elor's degree of a university or university of applied sciences or another equiva-
lent degree of a recognised Austrian or foreign post-secondary educational insti-
tution (8 64 para. 3 UG).

(2) The master's degree programme in ESS / CCET builds on the bachelor's degree
programme in Environmental Systems Sciences / Natural Sciences-Technology
(USW / NAWI-Tech) offered as part of NAWI Graz. Graduates of these pro-
grammes fulfil the admission requirements for the master’s degree programme in
ESS / CCET. In addition, graduates of bachelor's degree programmes listed in
Annex V meet the admission requirement with minor prescriptions with respect
to courses of the bachelor's degree programme in Environmental Systems Sci-
ences / Natural Sciences-Technology.

(3) If the degrees are generally equivalent and only certain supplementary qualifica-
tions are required for full equivalence, additional courses and examinations of the
bachelor's degree programme in Environmental Systems Sciences / Natural Sci-
ences-Technology with a maximum scope of 30 ECTS credit points may be pre-
scribed in order to obtain full equivalence. Recognition of these additional quali-
fications to be obtained is permitted up to a maximum workload of 5 ECTS credit
points for the free-choice subject pursuant to § 10.

(4) Inorder to obtain an overall scope of 300 ECTS credit points for the graduate and
postgraduate degree programmes together, students shall not be assigned
courses in the master’'s programme which they have already completed as part
of their bachelor's degree and which were part of their qualification for the mas-
ter's degree programme.

8§ 3. Allocation of ECTS credit points

All achievements to be obtained by the students are assigned ECTS credit points.
These ECTS credit points are used to determine the relative weight of the workload of
the individual academic achievements; the workload of one year must comprise 1500
hours and 60 ECTS credit points are awarded for this workload (corresponding to a
workload of 25 hours per ECTS credit point). The workload comprises the self-study
part and the semester hours (SSt). One semester hour (SSt) corresponds to 45
minutes per study week of the semester.

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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8 4. Organisation of the degree programme

The master's degree programme in ESS / CCET with a total workload of 120 ECTS
credits comprises four semesters and is structured into modules as follows:

Master Environmental System Sciences / Climate Change and Environmental
Technology (ESS / CCET)

Modules ECTS
Obligatory Module A: Interdisciplinary Practice 10
Obligatory Module B: System Sciences 10
Obligatory Module C: Climate and Environment 11
Obligatory Module D: Applied Clean Technology 8
Obligatory Module E: Ecological Process Design 10
Obligatory Module F: Environmental Management and Legal Basics 8
Obligatory Module G: REACH 5
Environmentally oriented Elective Subject H acc. 89 18
| Master Seminar and Master Exam 3
J Master Thesis 30
K Free Electives acc. §10 7
overall 120

8§ 5. Types of courses

(1) Lecture (VO)*: Lectures serve as an introduction to the methods of the subject
and for the teaching of an overview and specialised knowledge of accepted sci-
entific findings in the field, the current state of research and the specific research
areas of the subject.

(2) Lectures with integrated exercises (VU)*: These lectures comprise the teaching
of an overview, specialised knowledge and practical skills. These are courses
with continual assessment.

(3) Exercises (UE)*: Exercises must correspond to the practical aims of the degree
programme and are designed to solve specific tasks. These are courses with
continual assessment.

(4) Laboratory courses (LU)*: Laboratory courses provide knowledge and practice of
experimental techniques and skills. These are courses with continual assess-
ment.

(5) Classes (KS) [University of Graz only]*: Classes in which the students work on
the course content together with the teaching staff in an experience- and appli-
cation-oriented way. These classes can also be held outside of the main location
of study. These are courses with continual assessment.

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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(6)

(7)

(8)

Seminars (SE)*: Seminars are designed as independent scientific work and sci-
entific discussion of this work, for which a topic must be elaborated in writing and
presented orally. A discussion on this topic must be held. These are courses with
continual assessment.

Working groups (AG) * [University of Graz only]: Working groups are designed
for the joint tackling of concrete research questions, methods and techniques as
well as the introduction to scientific collaboration in small groups. Working groups
are courses with continual assessment.

Excursions (EX)*: Excursions help to exemplify and consolidate the taught con-
tent. The course content is presented outside of the university. Excursions require
the completion of reports and may also include oral presentations by the students
on the course content. Excursion may be carried out both at home and abroad.
These are courses with continual assessment.

* The types of courses stated in the Chapter “Study Law” of the Statute (University of Graz) or
Guideline (TU Graz) of the two universities shall apply.

8 6. Group sizes
For the follow course types, the maximum number of participants (group size) is as
follows:
Lectures (VO) .
Lecture component of VU No limit
: Uni Graz 25
Exercise component of VU TU Graz 25
: Uni Graz: 25
Exercises (UE) TU Graz- 25
Laboratory courses (LU)*: D.1,H.3.3: 12
Seminars (SE)*: 15
Classes (KS) Uni Graz: 15
Working groups (AG) Uni Graz: 20
Excursions (EX) 30

8 7. Guidelines for the allocation of places on courses

(1) If the number of students registered for a course exceeds the number of available
places, parallel courses are to be provided. If necessary, these parallel courses
may also be provided during the semester break.

(2) If it is not possible to offer a sufficient number of parallel courses (groups), the
students are to be admitted to the course according to the following priority rank-
ing:

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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a. Students who are required to complete the course according to their curricu-
lum.

b. The sum of the successfully completed courses of the respective study pro-
gramme (total ECTS credit points).

c. The date (earlier date takes priority) of the fulfilment of the participation re-
quirement

d. Students who have already been placed on a waiting list or who must repeat
the course are to be given priority on the next course.

e. The grade of the examination or the average grade of the examinations
(weighted on the basis of the ECTS credit points) of the respective course(s)
that are specified as the participation requirement.

f. Students who do not need to complete such courses in order to fulfil their cur-
riculum are only considered based on the number of free places. It is possible
to be included on a separate waiting list. The abovementioned provisions shall
apply accordingly.

(3) 10% of the maximjm slots at each course are available for students who take a
part of their studies at the universities participating in NAWI Graz in the context
of mobility programmes.

11 Course content and curriculum

8 8. Modules, courses and semester allocation

The individual courses of this master's degree programme and their allocation to the
compulsory and elective modules are indicated hereinafter. The competences, meth-
ods and skills provided in the modules are described in more detail in Annex I. The
semester allocation is a recommendation and ensures that the sequence of courses
builds optimally on prior aquired competences and considers workloads not exceeding
60 ECTS credit points within an academic year. Annex Il and § 9 list the allocation of
courses to the participating universities.

Master Environmental System Sciences /Climate Change and Environmental Technology (ESS /
CCET)

Module course (LV) SSt LV- ECTS Semester, ECTS
type | I Il [\

Obligatory Module A: Interdisciplinary Practice
IP - Interdisciplinary Practical

L 6 AG 10 10
Training
subtotal 6 10 0 0 10 0
Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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Master Environmental System Sciences /Climate Change and Environmental Technology (ESS/
CCET)

Module course (LV) SSt LV- ECTS Semester, ECTS
type I I 1l \Y%

Obligatory Module B: System Sciences
B.1 Data in System Sciences 2 VO 3 3
Systems-Modelling and

B2 Systems-Analysis 2 Vo 3 3

B.3 oder B4
B.3 Data in System Sciences 2 SE 4 4
B.4 Systems-Modelling and 5 SE 4 4

Systems-Analysis
subtotal 6 10 3 3 4 0

Obligatory Module C: Climate and Environment
Earth Climate System and

¢l Climate Change 2 Vo 3 3
C.2 Environmental Analytics 1.33 VO 2 2
c3 Environmental Physics & 5 VO 2 2

Energy

Environmental Records from
c4 Modern to Past 133 Vo 2 2

C.5 Raw Material Sciences 1.33 VO 2 2
subtotal 8 11 11 0 0 0

Obligatory Module D: Applied Clean Technology

D1 Lab course on Clean 6 LU 6 6
Technology

Workshop / Seminar to Lab

D.2 course on Clean Technology SE ! 1
D.3 Field Trip Clean Technology 1 EX 1 1
subtotal 8 8 0 8 0 0

Obligatory Module E: Ecological Process Design
Ecological Process

El Evaluation 2 Vo 3 3
£ Sustainable Process 5 VO 3 3
Technology
Introduction into Process
E.3 Simulation and Process 1 VO 2 2
Design
Introduction into Process
E.4 Simulation and Process 2 UE 2 2
Design
subtotal 7 10 6 4 0 0
Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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Master Environmental System Sciences /Climate Change and Environmental Technology (ESS/
CCET)
Module course (LV) SSt LV- ECTS Semester, ECTS
type | I 1l v
Obligatory Module F: Environmental Management and Legal Basics
F.1  Environmental Management 2 VO 3 3
F.2  Environmental Legislation 1.33 VO 2 2
F.3 Plant and Process Approval 2 VO 3 3
subtotal 5.33 8 3 5 0 0
Obligatory Module G: REACH
REACH - Registration,
G Evall.Jatllon, Authorlsgtlon and 5 VO 3 3
restriction of CHemical
substances
G.2 Workshop / Seminar REACH 2 SE 2 2
subtotal 4 5 0 5 0 0
Environmentally oriented Elective Subject H acc. §9
| one of the modules H.1 - H.4 must be selected
H.1 Climate and Climate Change 18
Environmental Cycles in
H.2 Hydro- and Lithosphere 18
H3 Environmental and Energy 18
Technology
H.4 Individually composed Module 18
subtotal 18 4 4 7 3
| Master Seminar and Master Exam
.1  Master Seminar 2 SE 2 2
1.2 Master Exam 1 1
subtotal 2 3 0 0 3
J Master Thesis 30 0 0 8 22
K Free Electives acc. §10 7 3 1 1 2
overall 120 30 30 30 30
Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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§09.

Elective modules: Catalogues of courses

For the elective module 'H.1 Climate and Climate Change’, courses with a total work-
load of 18 ECTS credit points must be completed from the following catalogue of

courses.
Elective Module H.1 Climate and Climate Change
18 ECTS credit points must be selected from the course list [(*) compulsory]
SSt  LVtype ECTS UniGraz'TU Grazt WS Ss
H.1.1 (*) Atmospheric Dynamics 2 VO 3 X X
H.1.2 (*) Climate Dynamics 2 VO 3 X X
H.1.3 (*) Paleoclimatology 2 VO 3 X X
H.1.4 Climate Modelling 2 VO 3 X X
Climate and Environmental
H.1.5 Change - Current Research 2 SE 3 X X
Topics
H16 Se]ected Topics in Climate 5 VO 3 « «
Science
Selected Topics in
H.1.7 Atmospheric and Climate 2 SE 3 X X
Physics
H18 Apphcatpns in Environmental 5 VU 6 « «
Economics
H1.9 Cl!mate Economms and 5 VU 3 « «
Climate Justice
Special Topics in ESS/
H.1.10 CCET - Climate and Climate = each 1 eq. 1.5 X X X X
Change
18 ECTS credit points must be selected

1. Allocation of the course to the participating universities. Both universities are indicated if the course is offered by both universities
jointly, in parallel or alternately.

Courses entitled "H.1.10 Special Topics in ESS / CCET" are assigned to the elective
module H.1 Climate and Climate Change, for which one semester hour generally cor-
responds to 1.5 ETCS credit points.

These courses are offered with descriptive subtitles for 1 or more semester hours for
VO, SE or UE courses.

Courses with different subtitles shall be classified as different courses.

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET)
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For the elective module 'H.2 Environmental Cycles in Hydro- and Lithosphere’, courses
with a total workload of 18 ECTS credit points must be completed from the following
catalogue of courses.

Elective Module H.2 Environmental Cycles in Hydro- and Lithosphere

18 ECTS credit points must be selected from the course list [(*) compulsory]

SSt LVtype ECTS UniGraz'TU Grazt WS SS
n -
H21 (.) Geodynamics of the 5 VO 3 « «
Lithosphere
o
H2o *) Mmera_logy and Aqueous 5 VO 3 « N
Geochemistry
H.2.3 (*) Clay Mineralogy 1.33 VO 2 X X
- . .
H2a (*) Biosphere's Role in Earth 5 VO 3 « «
Systems
H.2.5 Geothermal Energy 1.33 VO 2 X X
H26 Envur_onmental Isotope 150 VU 5 X X
Proxies
H.2.7 Tectonics 2 VO 3 X X

H2.8 Subsurface Flow and 5 VU 3 « «
Transport Processes

H.2.9 Hydrogeochemical Modelling 2 UE 2 X X
H.2.10 Groundwater Modelling 2 KS 2 X X

Aqueous Geochemistry -

H211 Practical Field Course 2 EX 2 X X

H.2.12 Industrial Minerals 2 EX 2 X X
Special Topics in ESS/

H.2.13 CCET- Environmental Cycles each1 eq. 1.5 X X X X

in Hydro- and Lithosphere

18 ECTS credit points must be selected

1. Allocation of the course to the participating universities. Both universities are indicated if the course is offered by both universities
jointly, in parallel or alternately.

Courses entitled "H.1.10 Special Topics in ESS / CCET" are assigned to the elective
module H.2 Environmental Cycles in Hydro- and Lithosphere, for which one semester
hour generally corresponds to 1.5 ETCS credit points.

These courses are offered with descriptive subtitles for 1 or more semester hours for
VO, SE or UE courses.

Courses with different subtitles shall be classified as different courses.

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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For the elective module 'H.3 Environmental and Energy Technology', courses with a
total workload of 18 ECTS credit points must be completed from the following cata-
logue of courses.

Elective Module H.3 Environmental and Energy Technology

18 ECTS credit points must be selected from the course list [(*) compulsory]

SSt LVtype ECTS UniGraz'TU Grazt WS SS
- -
H31 ()EnV|ron.mentaI 3 VO 4 « «
Technologies
*
H3p () Energy Storage and 1.33 VO 2 X X
Conversion

Project Laboratory
(MAS.190_x, CHE.600
H.3.3 (RenRes), CHE.601 8 LU 6 X X X X
(MacroMol), CHE.603
(InorgMatEIChem))

H.3.4 Functional Materials | 2 VO 3 X X

Renewable Resources:
H.3.5 Chemistry and Technology | 1.33 Vo 2 X X X

H3.6 Intr.oductlon to Material 5 VO 3 « «
Science

H.37 DBateries and 3 VO 4 X X
Supercapagcitors

Ecological Process

H.3.8 . 2 VU 3 X X
Evaluation

H.3.9 Fuel Cells and Energy Storage 2 VO 3 X X

H.3.10 Energy Systems Analysis 2 VO 3 X X
Special Topics in ESS/

H.3.11 CCET - Environmental and each 1 eqg. 15 X X X X

Energy Technolgy

18 ECTS credit points must be selected

1. Allocation of the course to the participating universities. Both universities are indicated if the course is offered by both universities
jointly, in parallel or alternately.

Courses entitled "H.1.10 Special Topics in ESS / CCET" are assigned to the elective
module H.3 Environmental and Energy Technology, for which one semester hour gen-
erally corresponds to 1.5 ETCS credit points.

These courses are offered with descriptive subtitles for 1 or more semester hours for
VO, SE or UE courses.

Courses with different subtitles shall be classified as different courses.

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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Elect

ive Module H.4 Individually composed module

For the choice module 'H.4 Individually composed module’, a list of courses with a

workl

oad of 18 ECTS credit points are to be composed and completed individually

according to the following criteria:

a)
b)

c)
d)

§ 10.

(1)

(@)

3)

§ 11.
)

(@)

The elective subject comprises a subject related to environmentally relevant
aspects.

This environmentally relevant subject will be completed by master-level
courses which provide a deep-going insight to the selected topic.

These courses may be completed at any recognised post-secondary level do-
mestic or foreign institution (typically an university).

The environmentally relevant subject comes with a clear title which will be
listed as the module header in the master's degree certificate, a list of coures
covering a minimum of 18 ECTS or equivalent credits, and a conclusive dec-
laration of aquired competences.

Admission / acceptance of an ‘Individually composed module’ must be applied
in advance at the authority in charge fro the Study Programme.

Free-choice subject

The courses to be completed as part of the free-choice subject in the master’s
degree programme in ESS / CCET are designed to provide individual emphasis
and further development of the students. They can be freely selected from the
courses offered by any recognised Austrian or foreign universities, as well as any
Austrian universities of applied sciences and university colleges for education.
Annex Ill contains recommendations for free-choice courses.

If no ECTS credit points are assigned to a free-choice course, one ECTS credit
point is awarded for every semester hour (SSgt.) of this course. If such courses
are lecture-type courses (VO), they are assigned 1.5 ECTS credit points for each
semester hour.

Students also have the possibility of completing a vocational internship or short
study periods abroad as part of the free-choice subject pursuant to § 13.

Master's thesis

The master’s thesis is proof of the student’s capability to perform scientific re-
search independently and with academic grounding as far as content and meth-
odology are concerned. The scope of work of the master’s thesis must be chosen
in such as way as to enable students to finish their thesis within a period of six
months.

The topic of the master’s thesis must be taken from one of the compulsory or
elective modules. The authority in charge for the Study Programme shall decide
on exceptions.

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
NAWI Graz 14



@ NAWI Graz ﬂ
UNI L Natural Sciences -IC:IQI

3)

(4)
()

Before a student starts work on their master’s thesis, it must be registered via the
responsible dean’s office with the involvement of the authority in charge for the
Study Programme. The topic, the area of expertise of the topic and the supervisor
as well as the institute must be stated.

30 ECTS credit points are awarded for the master’s thesis.

The master’s thesis is to be submitted for evaluation in printed and in electronic
form.

8 12. Registration requirements for courses/examinations

Requirements listed below are highly recommended to be completed to meet the level
of listed Courses (LV).

Course (LV) Requirements

B.3 Data in System Sciences (SE) and 'B.2 Systems-Modelling and Systems-Analysis' are

B.4 Systems-Modelling and Systems-Analysis
(SE)

H.3.3 Project Laboratory (LU)

Prior completed lectures (VO) 'B.1 Data in System Sciences'
highly recommended.

Prior completed lectures (VO) 'B.1 Data in System Sciences'
and 'B.2 Systems-Modelling and Systems-Analysis' are
highly recommended.

Prior completed Laboratory course (LU) 'D.1 Lab course on
Clean Technology' and the prallel seminar (SE) to the
Laboratory course 'D.2 Workshop / Seminar to Lab course
on Clean Technology' is highly recommended.

Admission to the master's degree examination before a committee requires proof of
the positive assessment of all examination results according to 88 8 to 9 above as well
as proof of the positive assessment of the master’s thesis.

8§ 13 Study periods abroad and internship

(1)

Recommended studies abroad

Students are encouraged to complete parts of their programme abroad. Modules
and courses completed during studies abroad are subject of recognition to be
argued with respect to equivalences in applications to the authority in charge for
the Study Programme. Students are referred to 8§ 78 para. 5 UG (prenotification)
for the recognition of examinations during studies abroad

Additionally, short study period or officially announced summer or winter schools
may be argued in applications to the authority in charge for the Study Programme
for recognition for free-choice subject ECTS.

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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(@)

IV

Internship

Students are encouraged to complete a vocational internship as part of the free-
choice subject. In this context, every working week in full-time employment shall
correspond to 1.5 ECTS credit points. Active participation in a scientific event is
accepted as an internship.In gneral, internships are supposed as meaningful ad-
ditions to the degree progamme. Internships are to be applied and argued for
recognition at the authority in charge for the Study Programme.

Examination regulations and degree certificate

§ 14. Examination regulations

Courses are evaluated individually.

(1)

(@)

3)

(4)

(5)

Examinations for courses held as lectures (VO) cover the complete content of the
course. Examinations are held exclusively orally, exclusively in writing, or in writ-
ing and orally as a combination.

For courses held as lectures with integrated exercises (VU), exercises (UE), la-
boratory courses (LU), working groups (AG), seminars (SE), classes (KS) and
excursions (EX), a student’s performance is assessed continually on the basis of
that student’s contributions and/or through accompanying tests. The assessment
must always consist of at least two examinations.

Examinations with positive results are to be assessed as “very good” (1), “good”
(2), “satisfactory” (3) or “sufficient” (4); those with negative results are to be as-
sessed as “insufficient” (5).

If a module includes separate examinations for the relevant courses, the overall
module grade is to be determined by:

a. multiplying the grade of each examination result in connection with the module
with the ECTS credit points of the corresponding course;

b. adding the values calculated according to lit. a.;

c. dividing the result of the addition by the sum of the ECTS credit points of the
courses, and

d. rounding the result of the division to a whole-numbered grade if required. The
grade must be rounded up if the decimal place exceeds 0.5. Otherwise, the
grade must be rounded down.

e. A positive module grade can only be awarded if every individual examination
result is positively assessed.

f. Courses which are assessed exclusively by successful/unsuccessful partici-
pation shall not be included in this calculation according to lit. a. to d.

The master’s degree examination before a committee consists of:
¢ the presentation of the master’s thesis (maximum duration 20 minutes);
¢ the defence of the master’s thesis (oral examination);

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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(6)

(7)

e an oral examination covering topics from the module to which the master's
thesis is assigned, as well as topics from one other module pursuant to 8 8.

The topics are determined by the authority in charge for the Study Programme of
the university to which the student is admitted on a proposal by the candidate.
The total duration of the master’s degree examination before a committee is gen-
erally 60 minutes and must not exceed 75 minutes.

The master’'s examination senate consists of the supervisor of the master’s thesis
and two further members nominated by the authority in charge for the Study Pro-
gramme after hearing the candidate’s suggestion. The senate is chaired by a
member of the examination senate who is not the supervisor of the master’s the-
sis.

The grade of the examination before a committee is determined by the examina-

tion senate.

(8)

9)

In order to assist students in completing their degrees in a timely manner, courses
with continual assessment must allow students to submit, supplement or repeat
partial course requirements, in any case at least one partial course requirement
to be determined by the course director, by no later than four weeks after the
course has ended. If the registration period for a key course ends within this time
frame, this possibility must be extended until the end of the registration period.
Laboratory courses are excluded from this regulation.

For registration and deregistration as well as for holding examinations, the provi-
sions of the statute of each university tasked with holding the relevant examina-
tion shall apply. If an examination is held jointly by both universities, information
shall be published in the online system on which statute will apply. The regula-
tions shall apply for lectures (selective examination) and for courses with contin-
ual assessment.

§ 15. Degree certificate

(1) The master’'s degree programme is completed by attaining a positive assessment
of the courses of all the compulsory and elective modules, the free-choice sub-
ject, the master’s thesis and the master’'s degree examination before a commit-
tee.

(2) A degree certificate shall be issued for successful completion of the degree pro-
gramme. The degree certificate for the master's degree programme in ESS /
CCET contains
a. a list of all modules (examination subjects) according to 8 4 (including the

ECTS credit points) and their assessments;
b. the title and the assessment of the master’s thesis;
c. the assessment of the final examination before a committee;
d. the entirety of the ECTS credit points for the free-choice subject according to
§ 10 above, and
e. the overall assessment of the degree programme
Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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The overall assessment of the degree programme shall be deemed as
"passed" if each module as well as the master's thesis and the master’s degree
examination before a committee have been positively assessed. This overall
assessment of the degree programme shall be deemed as "passed with dis-
tinction" if neither a single module nor the master's thesis and the master’'s
degree examination before a committee have been given a grade lower than
"good;" and at least half of the assessments (modules, master's thesis, mas-
ter's degree examination before a committee) have been given a grade of "very
good."

V  Legal validity and transitional provisions

§ 16. Legal validity

This curriculum 2018 (UNIGRAZ abbreviation 18W, TUGRAZonline abbreviation 18U)
shall come into effect on October 1%, 2018.

§ 17. Transitional provisions

When this curriculum comes into effect on October 1°t, 2018, students of the master’s
degree programme in ESS / CCET (curriculum 2012) shall be entitled to complete their
degree programme within 6 semesters according to the provisions of the curriculum
2012. If the degree programme is not completed by 30 September 2021, students will
be subject to the curriculum for the master's degree programme in ESS / CCET as
amended. Students are entitled to voluntarily opt for the new curriculum at any time
within the admission periods. To this end, a written irrevocable declaration must be
submitted to the authority in charge for the Study Programme.

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018
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Annex to the curriculum for the master’s degree pro-
gramme in Environmental System Sciences / Climate
Change and Environmental Technology (ESS / CCET).

Annex I.

Module descriptions

Compulsory module A

Interdisciplinary Practice

ECTS credit points

10

Subject content

project development / project transfer

project takeover. problem analysis, project planning

guided project implementation in teams

argumentation of compiled strategies and options for action
comprehensive documentation and communication of results
evaluation of the implementation of the project

Subsequent project development on the basis of obtained results

Learning outcomes

Students, upon completion of the module, will be able

to develop a project from a general evidence base and to transfer
this project

to take over an extensive project plan, to make a systematic prob-
lem analysis and plan the execution

to develop methods and action proposals on subareas of the pro-
ject plan in teams

to argue compiled strategies and action proposals

to document compiled strategies and action proposals

to communicate comprehensive results of the project realisation
to evaluate project execution

to carry out project development from the achieved results

Teaching and learning activities
and methods

assumption of a comprehensive project assignment
introductory presentations of problems and solutions

group work on problem areas in the context of the project plan
writing a report or manuscript according to scientific criteria
summary of team results

(continued) project preparation from the achieved results
evaluation of project implementation

expected prior knowledge

project planning

project management

methods for project analysis

development of strategies and action and solution approaches
simulation techniques

scientific writing

evaluation methods

Frequency with which the mod-
uleis offered

every semester

Compulsory module B

System sciences

ECTS credit points

10

Subject content

conceptional, mathematical and computer-based system model-
ling

data extraction, integration and analysis

model and system evaluation

Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET)
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conceptional, mathematical and computer-based analysis
resilience and sustainability of systems

Learning outcomes

Students, upon completion of the module, will be able

to understand and distinguish the added value and the limits of
conceptional, mathematical and computer-based system model-
ling

to design and implement computer-based models of natural,
physical and social systems

to extract appropriate data and integrate them into the models

to evaluate the models using statistical analysis

To retrieve and assess statements on the resilience and sustain-
ability of the systems from the model evaluation

to present these statements in a scientifically correct manner in
both orally and in writing

to design additional independent research

Teaching and learning activities
and methods

Presentation

collaboration in data analysis and model building
introductory presentations of problems and solutions

group work in problem areas,

writing reports or manuscripts according to scientific criteria
summary of team results

evaluation

expected prior knowledge

content of the BA courses USW-Computational Basics, System-
wissenschaften 1 and Angewandte Systemwissenschaften

an understanding of the methodical characteristics of system sci-
ences

experience with computer-based modelling (knowledge in of e.g.:
Python, R, Matlab, Mathematica...)

Frequency with which the mod-
ule is offered

Every academic year

Compulsory module C

Climate and Environment

ECTS credit points

11

Subject content

The climate system that is earth (fundamental ideas, compo-
nents, phenomenology, budget, cycles, budgetary principle); pal-
aeoclimate and climatic history; climatic observation, climatic
classification and network & field modelling concepts; climatic-
physical mechanisms and geobiochemical cycles; energy bal-
ance of the earth and anthropogenic imbalance; climatic model-
ling, climatic forecast and climatic scenarios; humans and climate
in times of change; physical climate change as a challenge for
economics and society (climate protection, climate change ad-
justment, losses & damages)

Modern methods of chemical analytics (sampling, process ana-
lytics, remote sensing) with emphasis on analytic chemistry, opti-
cal spectroscopy (IR, VIS, UV) and electron spectroscopy in the
vacuum

Modern methods of physical analytics with emphasis on particle
measuring technology, atomic absorption spectrometry, FTIR &
Raman spectroscopy, auger electron and photoelectron spec-
troscopy, X-raying and fluorescence spectroscopy

Energy and physical mechanisms for sustainable environmental
technologies: Radiation and energy conversion
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Systematics in mineralogy; formation, properties and use inor-
ganic materials, including raw materials; investigation of environ-
mental and climate indicators with modern geochemical forensics
and palaeoreconstruction with the application of stable isotopes
with regard to element signatures and microstructural develop-
ment in terrestrial, marine and technical environments.

Learning outcomes

Students, upon completion of the module, will be able

to estimate the scope of environmental-physical climatology and
the climate sciences and to apply them in substantial parts

to assess and argue natural and anthropogenic contributions to
climate change and climate variability

to recognise and assess the effects of climatic change in econom-
ics and society

to estimate the performance profile of modern physical and chem-
ical research methods

to understand problems from radiation and energy conversion

to independently develop physical and chemical analytic ques-
tions, design carefully targeted analytic strategies, select suitable
methods and techniques and assess analytic results

to deal with the systematics of mineralogy and understand the
and the possibilities for utilising inorganic raw materials

to assess the spectrum of geochemical investigation techniques
for terrestrial, marine and technical environments ranging from
forensic analysis technigues to palaeoreconstructions

Teaching and learning activities
and methods

Presentation
Lecture notes and materials
lllustrative material and discussion

expected prior knowledge

Basic knowledge in analytic chemistry (organic analytics, inor-
ganic analytics and trace element analytics) as well as chemistry
laboratory experience

Basic knowledge in atomic and molecule physics; the laws of ra-
diation and physics laboratory experience

Frequency with which the mod-
uleis offered

Every academic year

Compulsory module D

Applied Clean Technology

ECTS credit points

8

Subject content

Project-oriented, experimental tasks in physical, chemical and
process-technology-based laboratories to selected tasks from the
field of environmental analytics, process control, earth sciences,
material and energy engineering

IT-supported access to the modelling of physical and chemical
influences on the environment and climate as well as associated
preventive measures

software-supported management and logistics of the use of vari-
ous resources and related aspects of sustainability

supervised independent co-ordination and planning of practical
tasks

collection of data with different analytic techniques, processing
and preparation of collected data, writing reports on individual
tasks; connecting obtained results with data from literature and
critically evaluating the results and methods in view of the in-
tended goal; estimation of the accuracy and soundness of ob-
tained results

presentation of a special aspect from the spectrum of the investi-
gations carried out in the context of a poster presentation and dis-
cussion
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writing a manuscript according to scientific criteria with regard to
aspects of the sustainability of the work carried out

inspecting commercial and industrial of businesses and compa-
nies with follow-up either in writing or as a presentation and a
critical discussion of selected aspects

Learning outcomes

Students, upon completion of the module, will be able

to assess the possibilities of physical and chemical laboratory
analysis techniques in general and to evaluate certain techniques
in more detail on the basis of practical experience

to understand both small- and large-scale physical and chemical
influences on the environment and the climate

to identify analytical issues in complex tasks

to develop strategies for tackling of complex tasks with labora-
tory-based analytical contributions

to understand the idea of the fundamental scope of different tech-
nigues and the accuracy of data gathered, and to distinguish be-
tween technical limits and legally defined limits

to write reports on individual laboratory activities and to write a
summarising manuscript on the basis of different project-oriented
experiments according to scientific criteria on a given general
topic

to prepare a specific aspect from the spectrum of practical work
for a focused presentation and discussion

to critically evaluate and discuss selected aspects of commercial
and industrial solutions

Teaching and learning activities
and methods

introductory class

practical exercises in physics and chemistry laboratories
computer-assisted tasks

supervised organisation and planning in teams

creating laboratory reports

presentation and discussion

scientific writing

visiting commercial and industrial units with subsequent evalua-
tion of selected aspects

expected prior knowledge

laboratory experience in chemistry and/or physics
the basics of chemical analytics and spectroscopy
experience with electronic data processing

the basics of project management

scientific writing

Frequency with which the mod-
ule is offered

Every academic year

Compulsory module E

Ecological Process Design

ECTS credit points

10

Subject content

introduction to the performance profile of 'processes’ and 'evalu-
ation'; basics of ecological evaluation of procedural processes,
products and services

structuring ecological process reviews; classification of evalua-
tion methods; details of selected evaluation methods, relevant
standards (ISO, 1900x, EIA guidelines)

principles of green chemistry; solvent management, security
management

basics of IT-supported design of chemical plants

configuration and function of the simulation software ASPEN: pro-
duction of flow sheets, material and energy balances; selection
and examination of material values and calculation methods; ther-
mal, mechanical and chemical unit operations.

Learning outcomes

Students, upon completion of the module, will be able
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to understand and apply methods of ecological process evalua-
tion

to estimate the performance profile and the area of application of
different evaluation methods

to evaluate technological processes in terms of aspects of sus-
tainability

to assess the relevance of modern biotechnology for ecological
processing

to assess the potential and limitations of information and commu-
nication technologies when designing of chemical plants and their
operation

Teaching and learning activities
and methods

Presentation

Lecture notes and materials
Illustrative material and discussion
group work, presentation, discussion

expected prior knowledge

basic knowledge of chemistry

basic knowledge of biotechnology

basic knowledge of process engineering
thermodynamics

Frequency with which the mod-
uleis offered

Every academic year

Compulsory module F

Environmental Management and Legal Basics

ECTS credit points

8

Subject content

Environmental management: environment and general condi-
tions (technically, economically, ecologically, sociologically, le-
gally)

programmes, concepts and methods of environmental manage-
ment; standards, environmental laws/regulations and legal com-
pliance;

principles of environmental policy; environmental studies (Club of
Rome, Global 2000, Agenda 21, Kyoto Protocol, emission trade)
basics of the environmental law, development, structure, imple-
mentation and enforcement of EU and Austrian environmental
legislation

handling legal databases

introduction to handling industrial permitting procedures: co-op-
eration of technicians with the licensing authority

Learning outcomes

Students, upon completion of the module, will

know the principles and framework of Austrian, EU and interna-
tional environmental management systems

have a basic knowledge in the area of environmental law, know
about the structure and dynamics of environmental legislation
and be familiar with the possibilities of legal databases

know how to prepare a plant or process project so that all relevant
factual content can be taken over by lawyers of a licensing au-
thority

Teaching and learning activities
and methods

Presentation
Lecture notes and materials
lllustrative material and discussion

expected prior knowledge

established ideas about the qualification profile of the degree pro-
gramme as a basis for the application of the content taught
Project management and execution

Frequency with which the mod-
ule is offered

Every academic year
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Compulsory module G

REACH

ECTS credit points

5

Subject content

principles, structure and objectives of REACH; the REACH pro-
cedure: registration, evaluation, authorisation and restriction of
substances; chemical safety assessment and chemical safety re-
port

legal framework for chemicals in the EU; tasks of the European
Chemicals Agency (ECHA)

the REACH procedure in practice: case studies

Learning outcomes

Students, upon completion of the module, will

understand the REACH concept

be familiar with the safety checks and regulations when dealing
with chemical compounds in the EU

know the mission statement and the tasks of the European
Chemicals Agency (ECHA)?

have got to know the practice of REACH in selected case studies

Teaching and learning activities
and methods

presentation

lecture notes and materials
presentation and discussion
scientific writing

expected prior knowledge

basic knowledge of chemistry, biology and ecology
basic knowledge of process engineering
basics of environmental legislation

Frequency with which the mod-
ule is offered

Every academic year

Elective module H.1

Climate and Climate Change

ECTS credit points 18
Subject content compulsory:

e atmospheric thermodynamics; equations of motion; atmospheric
rivers; scale analysis; atmospheric waves; weather systems, air
masses and weather fronts

e geophysical fluid dynamics; energy balance models; climatic
equilibrium and stability; large-scale climatic modes; climatic var-
iability

e historical climatic and environmental technology

optional:

hierarchy of climate models; parameterisation; climate model ex-
periments; model skills; climate projections; regional climate
modelling

current research issues and debates in the field of climate and
environmental change with subjects ranging from physical cli-
mate research and climate impact research to climate protection
and issues of climate damage and losses

fundamental processes in the atmosphere and the climate system
current research in the atmosphere and climatic physics

current state of knowledge regarding climatic observation and cli-
matic projections

application-orientated discussion of current questions from the
environmental economics, like climate protection, foreign trade
and environment, sustainability and growth

evaluation of the impact of different environmental policies and
their limits
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Learning outcomes

Students, upon completion of the module, will

understand the basic physics of atmospheric thermodynamics
and atmospheric movements and rivers

be able to apply scale analysis in order to simplify equations of
motion

be able to draw upon methods of perturbation theory for the anal-
ysis of atmospheric waves

be able to interpret the influence of large-scale climatic modes
be able to use methods of fluid dynamics in the process analysis
be able to contribute to the discourse concerning the causes and
consequences of climate change with consideration of historical
climate changes

have delved into one or more of the following topics: basics of the
climatic modelling; critical interpretation of the design of model
simulations and their results; communication and discussion of
current aspects of the climatic and environmental change on a
global and regional scale; physical climatic research, effects, ad-
justment, vulnerability, climate protection, losses & damage due
to climate change; to conduct analyses for a concrete environ-
mental problem (climate change, shortage of fossil raw materi-
als,...); to develop solutions (environmental policies) and to judge
them with regard to their effectiveness and limits

Teaching and learning activities
and methods

lectures, seminars, and presentation
group work in problem areas,
summary of (team) results

expected prior knowledge

basics of meteorology and climatology

Frequency with which the mod-
uleis offered

Every academic year

Elective module H.2

Environmental Cycles in Hydro- and Lithosphere

ECTS credit points

18

Subject content

compulsory:

geodynamics of the lithosphere (e.g. orogeny)

reactions and element cycles in the dissolution and reformation
of minerals in natural and anthropogenic surroundings

influence of fluid-dynamic and biological factors on element cy-
cles on the earth's surface

optional:

development of geothermal energy and deep groundwater circu-
lation

software-supported modelling and interpretation of aquatic envi-
ronments

use of element signatures and stable isotopes as indicators for
the reconstruction and/or the monitoring of environmental condi-
tions and (palaeo-)climate

hydrogeochemical field trips: sampling, modern laboratory anal-
yses, interpretation and communication of collected data
industry excursion

Learning outcomes

Students, upon completion of the module, will

be able to assess and interpret analytic data on processes of the
hydrosphere and lithosphere

be able to evaluate the influence of biogenic factors on global el-
ement cycles

be able to plan and carry out geological/geochemical case stud-
ies in relation to the extent of natural and anthropogenic influ-
ences

have delved into one or more of the following topics: geothermal
energy; the use of isotopes and trace elements in order to track
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geochemical processes; modelling and interpretation of geologi-
cal surroundings; reconstruction of contamination mechanisms of
aquatic systems; sampling, modern laboratory analyses and
communication of collected data; insight into the mineral industry;

Teaching and learning activities
and methods

presentation

lecture notes and materials

Development and execution of project plans

lllustrative material and discussion

practical exercises in analytic laboratories
computer-assisted tasks

computer-supported tasks

interaction between data analysis and model development
presentation and argumentation of proposed methods, solutions
and achieved results

writing reports/scientific papers

expected prior knowledge

basic knowledge of chemistry, physics and mathematics
basic knowledge of programming and the use of algorithms

Frequency with which the mod-
ule is offered

Every academic year

Elective module H.3

Environmental and Energy Technology

ECTS credit points

18

Subject content

compulsory:

cycles in technological production processes

masses and energy balances in general, pollutant balances and
balances on COz2, NOx, etc. in particular

calculation of waste water and exhaust air treatment plants
recycling processes for plastics and metalliferous waste
structure of energy production; renewable/fossil energy sources;
primary energy (sun, wind, water, ambient heat, terrestrial heat,
biomass), secondary energy (electricity, heat, alternative fuels)
sustainable energy storage (electro-chemical, chemical, electro-
magnetic, mechanic, thermal)

energy conversion technologies (fuel cell/electrolyser, internal
combustion engines, generator, Stirling engine, heat pumps)
Energy systems and efficiency chains

optional:

six-week team training with selected aspects from physical and
chemical research with state-of-the-art equipment in physics and
chemistry laboratories

electroceramics, superconductors, batteries, gas cells and possi-
bilities of hydrogen storage

carbon-based raw materials from the earth's ecosystem; con-
cepts of biorefinery and green chemistry; technologies for the pro-
cessing and transformation of biogenic materials

microstructure of metallic materials; parameters and thermody-
namics of crystals; steel: production, alloys, characteristics, test-
ing methods

fuel cell technology: thermodynamics and electrochemistry; fuel
cell systems; application of fuel cells in: portable appliances, ve-
hicles and power plants; the polymer electrolyte fuel cell (PEFC)
development of global energy systems; analysis of determinant
parameters in energy supply and consumption; global and local
perspectives and scenarios of energy supply
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normative basics of the ecological assessment of different LCA
elements; application of LCA principles to processes; case stud-
ies; LCA-ISO standard structure and elements; rules for eco-in-
ventory and allocation

Learning outcomes

Students, upon completion of the module, will

understand the cycles in technological production processes

be able to deal with mass and energy balances of technological
processes generally and with pollutant balances in particular
understand calculations for waste water and exhaust air treat-
ment in the field of technological processes

be familiar with recycling processes for plastics and metalliferous
waste

be familiar with the primary and secondary power supply options
know about the most important energy transformation technolo-
gies;

be able to estimate the performance profile of different energy
storage technologies

have delved into one or more of the following topics: six-week
practical experience in physics and chemistry laboratories during
guided team work on selected aspects of current research ques-
tions; batteries, fuel cells, electroceramics; metallic compounds,
steel and steel alloys; carbon-based raw materials, differently
scaled biorefineries and processing technologies for biogenic raw
materials; development and perspective of global energy sys-
tems; ecological LCA process evaluation

Teaching and learning activities
and methods

presentation

lecture notes and materials

lllustrative material and discussion

practical exercises in physics and chemistry laboratories
computer-assisted tasks

supervised organisation and planning in teams

creating laboratory reports

presentation and discussion

scientific writing

expected prior knowledge

experience with working methods and knowledge of safety regu-
lations in chemistry and physics laboratories

basic knowledge of inorganic chemistry

basic knowledge of electrochemistry

basic knowledge of physical chemistry and molecular spectros-
copy

basic knowledge of macromolecular chemistry and solid-state
physics

basic knowledge of energy systems

Frequency with which the mod-
ule is offered

Every academic year
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Annex Il.

Study schedule

1.Semester SSt e ECTS uni i
' P Graz'!  Graz'
B.1 Data in System Sciences 2 VO 3 X
Earth Climate System and
cl Climate Change 2 Vo 3 X
C.2 Environmental Analytics 1.33 VO 2 X
c3 Environmental Physics & 2 VO 2 X
Energy
Environmental Records from
c4 Modern to Past 133 Vo 2 2
C.5 Raw Material Sciences 1.33 VO 2 X
E1 Ecologlpal Process 2 VO 3 y
Evaluation
E2 Sustainable Process 5 VO 3 <
Technology
F.1 Environmental Management 2 VO 3 X
Environmentally oriented
H Subject acc.89 4 X X
K  Free Electives acc.§10 3 X X
overall 30
2.Semester SSt e ECTS uni i
' P Graz'!  GraZz'
Systems-Modelling and
B2 Systems-Analysis 2 Vo 3 X
D1 Labcourse on Clean 6 LU 6 . «
Technology
Workshop / Seminar to
D.2 Labcourse on Clean 1 SE 1 X X
Technology
D.3 Field Trip Clean Technology 1 EX 1 X X
Introduction into Process
E.3 Simulation and Process 1 VO 2 X
Design
Introduction into Process
E.4 Simulation and Process 2 UE 2 X
Design
F.2  Environmental Legislation 1.33 VO 2 X
F.3 Plant and Process Approval 2 VO 3 X
REACH - Registration,
c1 Evall_Jat_lon, Authons.atlon and 2 VO 3 «
restriction of CHemical
substances
G.2 Workshop / Seminar REACH 2 SE 2 X
Environmentally oriented
H Subject acc. 89 4 X X
K  Free Electives acc.§10 1 X X
overall 30
Environmental System Sciences / Climate Change and Environmental Technology (ESS / CCET) Curr. 2018

NAWI Graz 28



@ NAWI Graz ﬂ
UNI L Natural Sciences -IC:IQI

3.Semester SSt e ECTS uni v
) P Graz®  Graz'
Al P -_Ir_1terd|SC|pI|nary Practical AG 10 X
Training
B.3 Data in System Sciences
oder oder Systems-Modelling and 2 SE 4 X
B4  Systems-Analysis
J Master Thesis 8 X X
Environmentally oriented
H Subject acc. §9 ! X X
K Free Electives acc.§10 1 X X
3.Semester Summe 30
4.Semester SSt type ECTS uUniG! TU!
1.1 Master Seminar 2 SE 2 X
1.2 Master Exam 1 X
J Master Thesis 22 X
Environmentally oriented
H Subject acc. §9 3 X X
K  Free Electives acc.810 2 X X
overall 30
|overa|| 120 |

1. Allocation of the course to the participating universities. Both universities are indicated if the course is offered by both universities
jointly, in parallel or alternately.

Annex Ill.

Recommended courses for the free-choice subject

Free-choice courses can be freely chosen from the courses offered at any recognised
Austrian and foreign universities, as well as any Austrian universities of applied sci-
ences and university colleges for education according to 8§ 10 of this curriculum.

In order to broaden students’ basic knowledge in the modules of this degree pro-
gramme, courses in foreign languages, social competence, technology assessment
and women’s and gender studies are recommended. In particular, we would like to
refer students to the courses offered by the TU Graz service department Languages,
Key Competencies and In-House Training or treffpunkt sprachen of the University of
Graz, the Centre for Social Competence of the University of Graz as well as the Inter-
University Research Centre for Technology, Work and Culture (IFZ).

In addition, we would like to refer to the courses offered by 'TIMEGATE - Business
Administration for everyone!’ at the Department of Corporate Leadership and Entre-
preneurship of the University of Graz.
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Annex V.

Equivalence list

Courses for which the equivalence or recognition is defined in this part of the Annex to
the curriculum do not require separate recognition by the authority in charge for the
Study Programme. Individual recognition awarded by means of an official decision
made by the authority in charge for the Study Programme according to § 78 UG is also

possible.

An equivalence list defines the equivalence of successfully completed courses of this
curriculum and of the previous curriculum. This equivalence applies in both directions,
that is, successfully completed courses of the previous curriculum may be credited in
this curriculum and successfully completed courses of this curriculum may be credited

in the previous curriculum.

This curriculum, version 2018

Previous curriculum, version 2012

NAWI Graz

Course Type | SSt. | ECTS | Course Type | SSt. | ECTS
A.1.II.D - Interdisciplinary Practical AG 6 10 Al IE’ - Interdisziplinares AG 6 10
Training Praktikum
B.1 Data in System Sciences VO 2 3 B.1 Systemintegration und VO 2 3
Systembewertung
B.2 Systems.-Modelllng and Sys- VO 2 3 B.2 Systemmodellierung VO 2 3
tems-Analysis
B.3 Seminar zu Systemin-
B.3 Data in System Sciences SE 2 4 tegration und Systembewer- SE 2 4
tung
B.4 Systems_—Modelllng and Sys- SE > 4 B.fl Seminar zu Systemmod- SE 2 4
tems-Analysis ellierung
C.1 Earth Climate System and Cli- VO 5 3 CA4 Klllmasystem der Erde VO 2 3
mate Change und Klimawandel
C.irl]zdnwronmental Analytics VO | 1.33 2
C.3 Environmental Physics & En- E.1 Umweltanalytik VO | 266 3
VO 2 2
ergy
C.4 Environmental Records from .
Modern to Past VO | 1.33 2 No equivalent
C.5 Raw Material Sciences vo |133| 2 [&2Mineralische VO |1.33| 2
Rohstoffkunde
D.1 Lab course on Clean Technol- LU 6 6 E.2 Labor_ubungen zu Um- LU 6 6
ogy welttechnik
D.2 Workshop / Seminar to Lab E.3 Seminar zu den Labor-
SE 1 1 - . SE 1 1
course on Clean Technology Ubungen Umwelttechnik
D.3 Field Trip Clean Technology EX 1 1 No equivalent
E.1 Ecological Process Evaluation VO 2 3 €3 BIOd'YerS'.tat und ange- VO 2 3
wandte Mikobiologie
E.2 Sustainable Process Technol- VO 5 3 F.8.1Q Okologische Prozess- VO 2 3
ogy technik
E.3 Introduction into Process Simu- | VO 1 2 C.1 Eigenschaften, Modifika-
lation and Process Design tion und Nutzung von Res- VO | 2.66 4
and sourcen
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This curriculum, version 2018 Previous curriculum, version 2012

Course Type | SSt. | ECTS | Course Type | SSt. | ECTS
E.4 Introduction into Process Simu-
lation and Process Design UE 2
F.1 Environmental Management VO 2 3 D.1 Umweltmanagement VO 2 3
F.2 Environmental Legislation VO | 1.33 2 D.3 Umweltgesetzgebung VO | 1.33 2
F.3 Plant and Process Approval VO 2 3 F.8.7 Anlagengenehmigungs- VO 2 3

verfahren

G.1 REACH - Registration, Evalua-

D.2 REACH — Registration,
Evaluation, Authorisation and

tion, Authorisation and restriction of | VO 2 3 L . VO 2 3
. Restriction of Chemical sub-
CHemical substances
stances
G.2 Workshop / Seminar REACH SE 2 2 F.8.1 Seminar REACH SE 2 2
No equivalent D.4 Arbeitnehmerinnenschutz | VO | 1.33 2
F Umweltorientiertes Wahl-
H.1-4 Environmentally oriented 18 fach / umweltorientierte Wahl- 22
Elective Subject acc. §9 facher (gebundenes Wahl-
fach) It §8
1.1 Master Seminar SE 2 2 G.1 Masterseminar SE 2 2
|.2 Master Exam 1 G.2 Masterprufung 1
J Master Thesis 30 H Masterarbeit 30
Annex V.
Admission
(1) Pursuantto 8 2 of this curriculum, graduates of the bachelor's degree programme

(@)

3)

in Environmental Systems Sciences / Natural Sciences-Technology shall be ad-
mitted to the master's degree programme without any further requirements.

In addition, however, all previous studies with a workload of at least 120 ECTS
credit points and in the field of environmental sciences, systems science, engi-
neering or natural sciences, with at least 60 ECTS credit point in the subject of
chemistry and/or physics and/or process engineering, shall be deemed to be 'el-
igible with regard to subject.’

If a degree programme is eligible with regard to subject, and only certain supple-
mentary qualifications are required for full equivalence with an admissible degree
programme, additional courses and examinations of the bachelor's degree pro-
gramme in Environmental Systems Sciences / Natural Sciences-Technology with
a maximum scope of 30 ECTS credit points may be prescribed in order to obtain
full equivalence. Recognition of these additional qualifications to be obtained is
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permitted up to a maximum workload of 5 ECTS credit points for the free-choice
subject pursuant to § 10.

(4) Graduates of the following bachelor's degree programmes offered as part of
NAWI Graz may be admitted to the master's programme ESS / CCET with the
condition that they complete the relevant courses listed from the NAWI Graz
bachelor's degree programme in Environmental Systems Science / Natural Sci-
ence Technology as part of their master's degree programme:

Bachelor Physics and Bachelor Process Engineering ECTS type SSt
B.2.2 Applied System Sciences 1 or Applied System 3 SE 2
B.2.3 Sciences 2
overall 3 2
Bachelor Chemistry and Bachelor Geosciences ECTS type SSt
C.1.3 ESS Computational Basics 2 VO 2
C.1.4 Exercises to ESS Computational Basics 1 UE 1
B.2.2 Applied System Sciences 1 or Applied System
or Sciences 2 3 SE 2
B.2.3
overall 6 5
Annex VI.
Glossary

Glossary of the terms used, which are different in the statutes and guidelines of both
universities

Term in this Terms at Uni Graz Terms at TU Graz
curriculum (NAWI Graz)
SSt. KStd. (Kontaktstunde) SSt. (Semesterstunde)
Elective module Gebundenes Wahlfach Wahlfach
Free-choice subject Freie Wahlfacher Freifach
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