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The Department of SciTec 
With around 1000 students, 20 professors, 6 lecturers for special tasks and approx. 25 employees, the SciTec department is 
the largest department at the university. The name SciTec stands for the link between science and technology. The subtitle 
"Precision, Optics, Materials" names the focal points in its teaching and research. The Department of SciTec was founded in 
2005 from the former Precision Engineering, Physics Engineering and Materials Engineering Departments. This merger has 
produced a new engineering science entity with a wide-ranging spectrum of scientific and technical expertise and well-equipped 
modern laboratories. The working fields of the department are: teaching, research and further education. 
 
Teaching: 
The Department of SciTec offers the following degree programmes: 
 

Bachelor degree programmes Master degree programmes 
▪ Applied Materials Science 
▪ Laser- and Optotechnologies 
▪ Microtechnology/ Physics Engineering 
▪ Optometry (part-time) 
▪ Optometry/ Ophthalmic Optics 
▪ Precision Engineering 

▪ Applied Materials Science 
▪ Clinical Optometry (part-time) 
▪ Laser- and Optotechnologies 
▪ Optometry/ Ophthalmo-Technology/ Vision Science 
▪ Scientific Instrumentation 

 
Research: 
The focal points of research projects operated at the Department of SciTec can be described with the following key words: 

▪ laser technique and optics 
▪ materials science 
▪ optometry 
▪ precision and micro technologies 

 
Further education: 
The Department of SciTec offers further education in special fields (i.a. optometry, production engineering, laser technique, 
optics, optical design) for industrial establishments. 
 
International contacts: 
The Department of SciTec maintains contacts to universities all over the world. Numerous students use this chance to complete 
a part of study abroad (U.S.A., France, Japan, China, Australia etc.). Numerous international students are enrolled in the two 
master programmes “Applied Materials Science” and „Scientific Instrumentation“, which are taught in English. 

The Master’s degree programme Applied Materials Science 

You have got the choice! 
You have studied materials science or materials engineering and would like to deepen your knowledge in a Master's program in 
Germany? Then welcome to the Applied Materials Science Master's program at the Ernst Abbe University of Applied Sciences 
in Jena. The program's content aims to deepen your skills and expand your knowledge. Come and study in Jena, an open and 
student-friendly city that welcomes people from all backgrounds of life and offers a lively academic and cultural atmosphere. 

Programme overview 
The Applied Materials Science Master's program builds on a Bachelor's degree in materials science or technology. In four 
semesters, the knowledge from the Bachelor's degree course is expanded and systematically deepened. Emphasis is placed 
on independent scientific work and research under supervision during the courses. In the final semester, you will complete your 
Master's thesis and will present it in the final colloquium. 
The Master's programme is offered in the winter semester. The language of instruction is English. 

Distinctive features 
▪ international all-English Master's degree programme 
▪ strong focus on practice-oriented teaching and research 
▪ Intense collaboration with universities in Germany and abroad 
▪ state-of-the-art equipment for lab courses and research 
▪ Master's thesis can be completed in Germany and abroad 
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Entrance Requirements 
Entrance requirements for the Master's degree programme in Applied Materials Science are a good Diploma or Bachelor's 
degree in Materials Engineering, Materials Science or a comparable scientific or technical degree programme. 

Graduation 
After successful completion of the course, the Ernst Abbe University of Applied Sciences Jena awards the internationally 
recognised academic degree of Master of Engineering (M. Eng.). 

Career opportunities 
With a Master's degree, you will have excellent career opportunities, as materials science and engineering are of enormous 
strategic importance for the development of innovative products and for the performance and competitiveness of the economy. 
Employment opportunities exist in numerous branches of industry, e.g.: 

▪ energy technology 
▪ automotive industry 
▪ electronics and information technology 
▪ optical industry 
▪ medical and environmental engineering 

Typical applications can be found in the materials manufacturing and processing industry: 
▪ building materials manufacturer, metallurgy 
▪ glass and ceramics industry 
▪ polymer and metal processing 

Often, our graduates also work in research institutions. With an excellent Master's degree, the path to a doctorate is also open 
to you. 

Contact person 
If you have any specific questions about the Master's degree programme in Applied Materials Science, please contact Mr. 
Prof. Dr. Töpfer (course director/ study programme advisor): 
 
Prof. Dr. Jörg Töpfer 
Phone: (0 36 41) 205 479 
Fax: (0 36 41) 205 401 
E-Mail: Joerg.Toepfer@eah-jena.de 
Internet: www.scitec.eah-jena.de 
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Module descriptions 
In this chapter you will find all module descriptions of Master’s study programme Scientific Instrumentation in chronological 
order of curriculum. 
 
Following module table gives an overview of curriculum according to Study and Examination Regulations (Programme Specific 
Regulations) from 13/08/2025 (EP-version 2026). 
 
The full text of Programme Specific Regulations you will find in the Official Journal of Ernst-Abbe-Hochschule Jena 
(University of Applied Sciences) in issue number 95, on the webpage (www.scitec.eah-jena.de) under Downloads or in the 
intranet (meine.eah-jena.de/scitec). 
 

ER-version 

2026

credit 

hours

1 0 2 0 23

2 0 1 0 25

2 0 0 1 2 0 0 1 1 0 1 1 2 0 1 0 25

0 2 0 0 0 0 3 0 0 0 3 0 14

0 2 0 0 0 0 3 0 0 0 3 0 140 0 6 0
AP GW.2.184 AP GW.2.179 APBW.2.914 AP

Non-technical 

required 

elective 

modules II*

German 

as a Foreign Language II

English for 

Specific 

Purposes

Further 

Foreign 

Language

Special Topics 

of Business 

Administration

Non-technical 

required 

elective 

modules I*

*Students who cannot prove 

an appropriate knowledge of 

German are required to 

attend "German as a Foreign 

Language".

Other student are required to 

take non-technical courses 

other than "German as a 

Foreign Language".

AP

GW.2.182

Düring

0
GW.2.181 AP

LOT,OOVS,SI,AM S LOT,OOVS,SI,AM SLOT,OOVS,SI,AM S

Düring Berndt SLZ

Klingebiel SLZ

GW.2.185 AP GW.2.179 AP

LOT,OOVS,SI,AM S

T. Friedrich T. Friedrich Kipfelsberger Kipfelsberger

4th 

Semester

Colloquium

Töpfer, LA: Voigt

LOT,OOVS,SI,AM S

ST.2.804 speech

3rd 

Semester

Nano-

technology

Integrative 

Computational 

Materials 

Engineering

Advanced 

Polymer 

Processing 

(II)

Composite 

Materials

ST.2.287

AMS AMS AMS AMS AMS
2 0 0 2

ST.2.279 SP90,SL ST.2.280 SP90,SL ST.2.282 SP90,SL ST.2.283 SP 90

Ceramics Technology Required electives III
Current Topics in 

Materials Engineering

ST.2.288 SP 90
2 0 2 0

SP 90, SL

AMS

T. Friedrich Kipfelsberger Kunert

AMSAMS

1st 

Semester 2 0 1

2nd 

Semester

Non-technical required 

electives II*

Advanced Materials 

Characterisation I

Advanced Materials 

Characterisation II

Advanced 

Polymer 

Processing (I)

Physical Metallurgy II Required electives II

2 12 0 1 1 2 0
ST.2.276 AP, SL ST.2.282 / ST.2.285 AP, SL

Limbach

T. Friedrich Kipfelsberger Kunert Töpfer

AMS AMS AMS AMS

AMS

ST.2.275 SP 90 ST.2.281 SP 90, SL ST.2.284 AP ST.2.286 SP 90, SL

Required 

electives I

Non-technical required 

electives I*

1 1

module 1 module 2 module 3 module 4 module 5

Polymer Physics and Modern 

Polymer Applications

Physical 

Metallurgy I

Physical Fundamentals 

of Ceramics

3 0 1 0 2 0 1

German 

as a Foreign Language I

Business 

English

Further 

Foreign 

Language

Special Topics 

of Business 

Administration

SI, AMS

SI, AMS

0 6

Master Thesis

ST.2.712 Master Thesis

SI, AMS

5 months

BW.2.913

0
LOT,OOVS,SI,AM SLOT,OOVS,SI,AM S

Dozent BW

Dozent BW

 
 

http://www.scitec.eah-jena.de/


Course manual – Department SciTec – AMS M.Eng. – ER 2026 

5 

 

0 2 0 0 0 2 0 0 4

2 0 0 1 1 0 0 2 2 0 1 0 1 0 0 2 12

13

14
AP

0 0 1

ST.2.265 AP,SL AP,SL

AMSLOT, AMS

GW.2.408

SI, AMS

Claß

SP 90, AP

Required 

elective 

modules I

ST.2.308

Limbach

GW.2.183 AP BW.2.917 SP 90 or AP

4 0 0 0

F. 

Dienerowitz

0 1

Intercultural 

Business 

Communi-

cation

Required 

elective 

modules III*

Advanced 3D-

Design

Introduction to 

Programming 

and Data 

Science
ST.2.202 AP,SL

AMS

Gerbach

Materials for Sensors and 

Electronics II

*Students who cannot prove an appropriate 

knowledge of German are required to 

attend "German as a Foreign Language".

Other student are required to take a 

technical course other than "German as a 

Foreign Language".Buchenau, Limbach

SI, AMS

German 

as a Foreign Language III

Sustainability for Materials 

Scientists

ST.2.291
0 0 6 0 0 4 0 0

Düring Pothen

SI, AMS AMS
3 0 1 0

Intercultural 

Training

ST.2.505 AP

SI

Studium 

Integrale

Modelling and 

Simulation

BW.2.916 AP

AMS

Haase

Failure 

Analysis

Reichel

Required 

elective 

modules II

Buchenau, TöpferKonovalov/ Rüb Schröck

SI, AMSSI, AMS SI, AMS

ST.2.290 SP 90, SLST.2.289 SP 90, SL ST.2.204 SP 90

Materials for Sensors and 

Electronics I

Processes for Micro- and 

Nanotechnology
Precision Instrumentation

43 0

 
 
 
Following legend makes it easier for you to read the module table: 
 

module with 6 credits: module with 3 credits:

legend:  L - lecture

S - seminar

L S E P E - exercise

P - practical course

Assessment (PL):

SP written examination 

MP oral examination 

AP alternative examination

SL course achievement

MBTeaching staff Teaching staff

P GP

participating study programmes part.stud.prog. GW

L S E

course type: colour code of departments:

module name module name BW

module-no. PL module-no. PL ET/ IT

WI

out of university

MT/BT

SciTec

SW
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Following table of contents makes it easier for you to find the module descriptions: 
 

semester module number module name page 

1 ST.2.275 Advanced Materials Characterisation I 7 

1 ST.2.281 Polymer Physics and Modern Polymer Applications 8 

1 ST.2.284 Physical Metallurgy I 9 

1 ST.2.286 Physical Fundamentals of Ceramics 10 

1 BW.2.916 Intercultural Business Communication 11 

1 ST.2.505 Intercultural Training 13 

1 GW.2.181 German as Foreign Language I 15 

1 BW.2.913 Special Topics of Business Administration 16 

1 GW.2.185 Business English 17 

1 or 2 GW.2.179 Further Foreign Language 18 

2 ST.2.276 Advanced Materials Characterisation II 19 

2 and 3 ST.2.282 Advanced Polymer Processing 20 

2 ST.2.285 Physical Metallurgy II 22 

2 ST.2.265 Modelling and Simulation 23 

2 ST.2.202 Advanced 3D-Design 24 

2 GW.2.408 Introduction to Programming and Data Science 25 

2 ST.2.308 Failure Analysis 27 

2 ST.2.551 Autonomous Missions 28 

2 ST.2.289 Processes for Micro- and Nanotechnology 29 

2 ST.2.204 Precision Instrumentation 31 

2 ST.2.290 Materials for Sensors and Electronics I 32 

2 GW.2.182 German as Foreign Language II 33 

2 BW.2.914 Special Topics of Business Administration 34 

2 GW.2.184 English for Specific Purposes 35 

3 ST.2.279 Nanotechnology 36 

3 ST.2.280 Integrative Computational Materials Engineering 37 

3 ST.2.283 Composite Materials 39 

3 ST.2.288 Current Topics in Materials Engineering 40 

3 ST.2.287 Ceramics Technology 41 

3 GW.2.183 German as Foreign Language III 42 

3 BW.2.917 Sustainability for Materials Scientists 43 

3 ST.2.291 Materials for Sensors and Electronics II 44 

4 ST.2.712 Master Thesis 45 

4 ST.2.804 Colloquium 46 
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Department SciTec 

Degree programme AMS 

Module name Advanced Materials Characterisation I 

Module number SciTec.2.275 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Dr. Thomas Friedrich 

Module content ▪ Basics of solid-state physics (quantum mechanical basics, 
crystallography, basics of X-ray and electron diffraction, reciprocal 
lattice, mechanical and thermal properties of condensed matter) 

▪ Description and measurement of preferred orientations in 
polycrystalline solids (microtexture analysis using electron back 
scatter diffraction and macrotexture analysis using X-ray diffraction) 

▪ Measurement of mechanical stress in solids by means of X-ray 
diffraction 

▪ Measurement of temperature conductivity and thermal conductivity 
▪ Basics of Raman spectroscopy 

Learning objectives Students who have successfully completed this module can describe 
essential properties of condensed matter and know how diffraction methods 
can be used for the examination of (poly)crystalline solids. They are able to 
analyse phenomena such as preferred orientations and mechanical stress 
using diffraction methods, which have a huge impact on the physical 
properties of polycrystalline materials. Furthermore, they recognize the 
relationship between the microstructure of solids and their physical 
properties. 

Course type (lecture, seminar, exercises, 
practical course) 

3 L – 0 S – 1 E – 0 P 

Method(s) of instruction/ media used lecture 

Learning materials Lecture notes, exercises 

Recommended literature ▪ H. Ibach et al.: Solid-State Physics, Springer, 2002. 
▪ A. D. Krawitz: Introduction into diffraction in materials science and 

engineering, Wiley, 2001. 
▪ C. Kittel: Introduction to Solid-State Physics, Oldenbourg, 2006. 
▪ Schwarz et al.: Electron Backscatter Diffraction in Materials Science, 

Springer, 2009. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

Bachelor level of: experimental physics, basics material technology, 
analysis and algebra, Characterisation of Materials 

Requirements for award of credit points 
(type, scope, duration of examination) 

written examination (90 minutes) 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
60 h of presence at university 
60 h of self-study 
60 h of preparation for exams 

Usability of this module Improved understanding of other modules in the Master’s studies (e.g. 
“Mechanical Properties of Materials” and “Nanotechnology”); Applicable for 
Master’s thesis 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 26/09/2024 
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Department SciTec 

Degree programme AMS 

Module name Polymer Physics and Modern Polymer Applications 

Module number SciTec.2.281 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Christian Kipfelsberger 

Module content This module provides the physical fundamentals for a deeper understanding 
of the properties and processing technology of polymers. The focus is on 
the interactions between the structure and properties of polymers as well as 
rheology. In addition, modern techniques of polymer characterization (e.g., 
DSC, TGA, DMA, GPC) are taught and the diverse fields of application of 
polymers in industry are discussed in a practice-oriented manner. This 
includes, in particular, applications of high-performance and functional 
polymers for electronics, medical technology and automotive (lightweight) 
construction. 

Learning objectives In the Polymer Physics and Modern Polymer Applications module, students 
acquire in-depth knowledge of the physical description of polymers and their 
industrial and technological applications. They deepen their understanding 
of the structure-property relationships in polymers and become familiar with 
modern characterization methods. After successfully completing the 
module, students will be able to explain the basic physical principles of 
polymers, in particular their mechanical, thermal and rheological properties. 
They will be able to apply modern methods of polymer characterization and 
will be able to evaluate polymer applications in various industrial sectors 
(e.g., electronics, automotive, medical technology) and make suitable 
material selection decisions. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 1 E – 1 P 

Method(s) of instruction/ media used Lecture, exercises, laboratory course 

Learning materials Script of lecture, exercises, laboratory instructions 

Recommended literature ▪ G. R. Strobl, The Physics of Polymers: Concepts for Understanding 
Their Structures and Behavior, Springer, 2010 

▪ D. I. Bower, An Introduction to Polymer Physics, Cambridge 
University Press, 2008 

▪ V. Mittal, Emerging Applications of Polymer Materials, Central West 
Publishing, 2021 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

Basic knowledge of polymer materials 

Requirements for award of credit points 
(type, scope, duration of examination) 

written examination (90 minutes) 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
60 h of presence at university 
60 h of self-study 
60 h of preparation for exams 

Usability of this module Modules “Advanced Polymer Processing” and “Composite Materials” and, if 
applicable, Master’s thesis 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 26/09/2024 
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Department SciTec 

Degree programme AMS 

Module name Physical Metallurgy I 

Module number SciTec.2.284 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Maik Kunert 

Module content ▪ Thermodynamics and phase diagrams 
▪ Casting and Solidification, eutectic and peritectic solidification 

microstructures 
▪ Diffusion-controlled phase transformations in the solid state 

Learning objectives Students understand the relationship between microstructure, properties, 
and processing. They can use the possibilities of phase transformations 
(liquid-solid/solid-solid) to systematically improve metallic materials' 
properties. Students are familiar with both the theoretical principles of phase 
transformations and the technologies used to implement them in practice. 

Course type (lecture, seminar, exercises, 
practical course) 

1 L – 0 S – 2 E – 0 P 

Method(s) of instruction/ media used Lecture, exercises 

Learning materials Script to lecture, books, exercises review papers 

Recommended literature ▪ D. A. Porter, K. E. Easterling M. Y. Sherif - Phase Transformations in 
Metals and Alloys. CRC Press, 2021 

▪ G. N. Haidemenopoulos - Physical metallurgy. Principles and Design. 
Taylor & Francis, 2018 

▪ R. E. Smallman, A. H. W. Ngan – Modern Physical Metallurgy. 
Butterworth-Heinemann, 2013 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

Knowledge in physics, chemistry and basic materials science 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module The content is expanded in the module “Physical Metallurgy II”. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 23/08/2024 
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Department SciTec 

Degree programme AMS 

Module name Physical Fundamentals of Ceramics 

Module number SciTec.2.286 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type Compulsory module 

Module coordinator Prof. Dr. Jörg Töpfer 

Module content ▪ Crystal structure of ceramic materials 
▪ Defects in Ceramics 
▪ Charge transport properties of ceramics 
▪ Phase equilibria 
▪ Microstructure of ceramics 

Learning objectives The students will be able to memorize basic knowledge and concepts of 
high-performance ceramic materials. 
The students will be able to: 
▪ apply extended knowledge and skills on ceramics. 
▪ recognize basic concepts of state and structure of ceramic materials 

for optimization of their properties. 
▪ to apply typical methods for the synthesis, optimization and 

characterization of ceramic materials. 
▪ use their substantial knowledge on crystalline structure and structure-

properties correlations of advanced ceramic materials. 
▪ use their experimental skills in engineering and research of advanced 

ceramics. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 1 E – 1 P 

Method(s) of instruction/ media used lecture, exercises, laboratory 

Learning materials Script of lecture, laboratory instructions 

Recommended literature ▪ Y. Chiang, Physical Ceramics, Wiley 1997 
▪ W. Kingery, Introduction to Ceramics, Wiley 1976 
▪ A. Molson, Electroceramics, Wiley 2003 

Level/ category Master (Category: 2) 

Which semester (winter/ summer term) Winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

▪ Basic knowledge of glass and ceramic materials from Bachelor, 
▪ basic skills in physics concepts (electricity, magnetism) 

Requirements for award of credit points 
(type, scope, duration of examination) 

written examination (90 minutes), 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
60 h of presence at university 
60 h of self-study 
60 h of preparation for exams 

Usability of this module Ceramic Processing 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 22/08/2024 
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Department SciTec 

Degree programme AMS 

Module name Intercultural Business Communication 

Module number BW.2.916, B-GE-AB03 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Prof. Dr. Heiko Haase 

Module content 1. Concept and Models of Communication 
2. Verbal Communication 
3. Nonverbal Communication 
4. Concept and Models of Culture 
5. Stereotypes 
6. Comparative Cultural Studies 
7. Studies by Hofstede 
8. Studies by Hall 
9. Studies by Trompenaars 
10. Studies by Schwartz 
11. GLOBE Study 
12. Cultural Adaptation 

Learning objectives The seminar focuses on general and case-related aspects of intercultural 
business communication. It pursues an interdisciplinary approach that 
combines economic and business content with social, organizational 
psychological and anthropological approaches. As an outcome of the 
seminar, the participants know and understand culture-specific 
communicative aspects of thinking, acting and communicating and are able 
to reflect on them critically. At the same time, they have the ability to apply 
the knowledge learned to intercultural contacts in selected economic areas 
and to evaluate the risks from socio-cultural divergences for international 
business activities. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 2 S – 0 E – 0 P 

Method(s) of instruction/ media used Interactive seminar with theoretical models and case studies from 
international business practice 

Learning materials Lecture notes, worksheets, recommended textbooks 

Recommended literature General readings: 
▪ Lewis, Richard D. 2010. When cultures collide: leading across 

cultures, 3rd ed., Boston/London: Brealey. 
▪ Hofstede, Geert; Hofstede, Gert Jan; Minkov, Michael. 2010. Cultures 

and organizations: Software of the mind, 3rd ed., New York: McGraw-
Hill.  

▪ Hall, Edward T.; Hall; Mildred Reed. 1996. Understanding cultural 
differences: Germans, French and Americans, Yarmouth: Intercultural 
Press. 

▪ Young, Robert E. 1996. Intercultural communication: Pragmatics, 
genealogy, deconstruction, Clevedon/Philadelphia: Multilingual 
Matters. 

Country-specific readings: 
▪ Schmidt, Patrick L. 2007. In search of intercultural understanding: A 

practical guidebook for living and working across cultures. Wien: 
Meridian World Press. 

▪ Acuff, Frank L. 2008. How to negotiate anything with anyone 
anywhere around the world. 3rd ed., New York: Amacom Books. 

▪ Morrison, Terri; Conaway, Wayne A. 2006. Kiss bow or shake hands: 
The bestselling guide to doing business in more than 60 countries. 
2nd ed., Avon (MA): Adams. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

None 
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Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination (country report and presentation) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
30 h of presence at university 
30 h of self-study 
30 h of preparation for exams 

Usability of this module The module enables to acquire individual knowledge and skills that are 
relevant for working in international teams and internationally operating 
companies. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 05/09/2024 
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Department SciTec 

Degree programme AMS 

Module name Intercultural Training 

Module number SciTec.2.505 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Nancy Reichel 

Module content ▪ intercultural competence: conditional factors for the development of 
intercultural competence; conceptual models of culture 
(Sandbergmodel by J. Bolten) 

▪ intercultural teamwork: challenges and opportunities in international 
teams 

▪ intercultural communication and interaction: how can I communicate 
constructively despite different cultural backgrounds and 
experiences? (Communication model by Schulz von Thun) 

▪ intercultural exchange: within the seminar intercultural exchange 
takes place in heterogeneous groups. For this purpose, the simulation 
game "Megacities" will be carried out and professionally reflected 
upon. Participants in the simulation include students from other 
departments. 

Learning objectives After completing the seminar, students will be able to define intercultural 
competence and know how to strengthen their intercultural skills. 
Working in heterogeneous groups enables the students to deal with conflict 
situations and to develop alternative solution strategies. Through 
intercultural exchange, students are able to reflect on their thought patterns 
and gain new social and communicative perspectives. Students are able to 
create conditions to minimize culture-related misunderstandings and 
conflicts. Students will be sensitized to cultural differences and 
commonalities of different groups. 
Students will be able to use the knowledge they have acquired in 
intercultural situations at home and abroad. 
Students strengthen their foreign language competence in the area of oral 
English and German. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 2 S – 0 E – 0 P 

Method(s) of instruction/ media used Interactive and collaborative group work, seminar, project work and 
simulation game 

Learning materials Accompanying script 

Recommended literature ▪ Barmeyer, C.; Genkova, P.; Scheffer, J. (Hrsg.) (2011): Interkulturelle 
Kommunikation und Kulturwissenschaft. Passau: Karl Stutz-Verlag, 2. 
Edition 

▪ Bolten, J. (2014): The Dune Model – or: How to Describe Cultures. 
Research Gate 

▪ Bolten, J. (2018): Einführung in die Interkulturelle 
Wirtschaftskommunikation. Götting: Vandenhoeck & Ruprecht GmbH 
& Co. KG, 3. Edition 

▪ Schulz von Thun, F. (2016): Miteinander reden 1. Störungen und 
Klärungen: Allgemeine Psychologie der Kommunikation 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

None 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination: written reflexion report 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
30 h of presence at university 
30 h of self-study 
30 h of preparation for exams 
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Usability of this module The interdisciplinary skills acquired can be used in the context of the 
student's own degree programme as well as in internships and work 
situations. Students are able to apply their intercultural knowledge in 
intercultural situations at home and abroad. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) German and English 

Latest change 12/12/2024 
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Department SciTec 

Degree programme AMS, SI 

Module name German as Foreign Language I 

Module number GW.2.181 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Michael Düring 

Module content Main topics: 
Greeting, Introduction, Family and Profession, Daily routine, Leisure 
activities, Food and Drink, Past events, Travel and Vacation, Work and 
Profession, Living 

Learning objectives Students learn to understand and use the German language in everyday 
situations. They obtain the ability to pronounce the German words correctly, 
in order to make themselves understood in everyday life. They can use 
basic grammar structures. They are able to write short texts in German. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 6 E – 0 P 

Method(s) of instruction/ media used Frontal, group and partner work, alternation between digital and physical 
textbooks, work with audio-visual materials, work (partly self-study) in the 
Multimedia-Language-Pool, learning apps 

Learning materials Schubert-Verlag, Leipzig: 
Spektrum Deutsch A1, Buscha und Szita 
ISBN 3-96915–060–3 

Recommended literature ▪ Hueber - Verlag: Dreyer/ Schmidt „Lehr – und Übungsbuch der 
deutschen Grammatik“, ISBN 3–19-307255-9 

▪ Langenscheidt – Verlag: Helbig/ Buscha „Deutsche Grammatik“, 
ISBN 3–32-400118-8 

▪ Klett - Verlag: „Pons – Großwörterbuch - Deutsch als Fremdsprache, 
ISBN 3-12-517044-5 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

none 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
90 h of presence at university 
45 h of self-study 
45 h of preparation for exams 

Usability of this module Everyday life during the stay for studying Scientific Instrumentation or 
Applied Materials Science. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) German 

Latest change 19/09/2024 
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Department SciTec 

Degree programme AMS, LOT, LOT-FT, OOVS, SI 

Module name Special Topics of Business Administration 

Module number BW.2.913 

Study and Examination Regulations ER-version 2024 (of 13.03.2024), 
ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Professor of the Department of Business Administration or lecturers. The 
choice of the lecturer is in accordance with available capacities in the 
Department of Business Administration. 

Module content The teaching offer covers all business contents: 
▪ General Business Administration 
▪ Entrepreneurial thinking and behaviour 
▪ Innovation management 
▪ Simulation game Business start-up 
▪ Intercultural business communication 

Learning objectives The students should be given the opportunity to broaden their business 
knowledge according to their personal interests. Every student has specific 
ideas of his later professional activity. It is therefore not appropriate to 
prescribe a concrete business module for students in the context of a 
specialisation. The introduction of this module allows the students to choose 
a business module that best meets its needs. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 2 S – 0 E – 0 P 

Method(s) of instruction/ media used Interactive seminars with case studies and exercises 

Learning materials Lecture script, Seminar documents 

Recommended literature ▪ Topic oriented. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 LOT, SI, WT 
3 LOT, OOVS 

Requirements for attendance/ 
knowledge 

no previous knowledge required 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
30 h of presence at university 
30 h of self-study 
30 h of preparation for exams 

Usability of this module The module enables students to acquire individual business knowledge for 
their later professional activities. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) German/ English 

Latest change 25/07/2024 
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Department SciTec 

Degree programme AMS, LOT, LOT-FT, OOVS, SI 

Module name Business English 

Module number GW.2.185 

Study and Examination Regulations ER-version 2024 (of 13.03.2024), 
ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Dr. Kerstin Klingebiel, Ulrich Schuhknecht 

Module content ▪ Company structure and legislation 
▪ Financial matters 
▪ Globalisation 
▪ Personnel 
▪ Marketing 
▪ Operations and processes 
▪ Quality Management 

Learning objectives Based on the knowledge and skills acquired in the module Technical 
English students acquire technical vocabulary in various fields. They are 
enabled to master business situations confidently, e.g. working with 
authentic texts, discussions, problem solving (level C1 of the Common 
European Framework). They acquire the skills to read business texts 
fluently and can express themselves properly in writing and speaking. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 3 E – 0 P 

Method(s) of instruction/ media used Group work and traditional teaching, multimedia, video, audio 

Learning materials see above and video, audio 

Recommended literature ▪ Business English Handbook by Paul Emmerson, 
▪ BBC business news,  
▪ Financial Times 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Winter term 

Which semester during the programme 1 AMS, SI 
3 LOT, LOT-FT, OOVS 

Requirements for attendance/ 
knowledge 

Successful completion of technical English or equivalent (CEF* B2 – 
technical language) 
* Common European Framework 

Requirements for award of credit points 
(type, scope, duration of examination) 

Alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module Recognition in other Master programmes that require C1 CEF Business 
English. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 25/07/2024 
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Department SciTec 

Degree programme AMS, LOT, LOT-FT, OOVS, SI 

Module name Further Foreign Language 

Module number GW.2.179 

Study and Examination Regulations ER-version 2024 (of 13.03.2024), 
ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Appropriate language teacher 

Module content ▪ every day language 
▪ leisure 
▪ studying 
▪ general professional situations 

Learning objectives Students become familiar with the French, Portuguese, Russian or Spanish 
language and acquire basic vocabulary and grammar. 
Thus, students are enabled to use a second or third language on an 
elementary level productively and receptively in a variety of professional and 
study-relevant situations (level A1-A2 of the Common European 
Framework). 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 3 E – 0 P 

Method(s) of instruction/ media used Multimedia, Video, Audio 

Learning materials French: Le Nouvel Espaces 1 
Portuguese: Power-Sprachkurs, Pons, 2015 
Russian: Workbook, scripts, handouts, dictioonary 
Spanish: Work book, handouts, dictionary 

Recommended literature ▪ Libre Echange 1, Courtillon et al, Hatier/Didier, 1991; 
▪ Studio 60 Niveau 1, Lavenne et al, Didier, 2001; 
▪ Studio 100 Niveau 1 
▪ Taxi 1, Capelle et al, Hachette/Langenscheidt, 2004 
▪ „Projekty“ Hueber-Verlag 
▪ „Kljutschi“ Hueber-Verlag 
▪ „Mosty“ Klett-Verlag 
▪ „Mirada“ Hueber-Verlag 
▪ „Gramática Ativa“, Lidel, 2016 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Winter or summer term 

Which semester during the programme AMS, LOT: 1, 2 
OOVS:  3 
SI:   1, 2, 3 

Requirements for attendance/ 
knowledge 

None or basic knowledge 

Requirements for award of credit points 
(type, scope, duration of examination) 

Alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module - 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) French, Portuguese, Russian or Spanish 

Latest change 12/08/2024 
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Department SciTec 

Degree programme AMS 

Module name Advanced Materials Characterisation II 

Module number SciTec.2.276 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Dr. Thomas Friedrich 

Module content ▪ Basics of electrons in solids (model of free electrons, band model, 
Fermi-Dirac statistics, semiconductors) 

▪ Seebeck effect and thermoelectric generators (materials, structure 
and characterisation) 

▪ dielectrics (dielectric function, impedance measurement, 
ferroelectrics, electrical hysteresis) 

▪ Lab courses on the content of the moduls „Advanced Material 
Characterisation I & II“ 

Learning objectives The students become familiar with the tremendous influence of the 
electrons on material properties in solids. Based on the band model and 
Fermi-Dirac statistics, the different behaviour of electrical conductors, 
semiconductors and insulators becomes evident. On this basis, the students 
are able to examine the electrical properties of functional materials, 
particularly as a function of temperature and frequency. In the lab courses of 
this module, not only the knowledge is deepened but also data collection 
and evaluation are carried out using practical examples. The rules of good 
scientific publishing are further internalized when taking minutes. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 1 E – 1 P 

Method(s) of instruction/ media used Lectures, exercises, lab course 

Learning materials Lecture notes 

Recommended literature ▪ H. Ibach et al.: Solid-State Physics, Springer, 2002. 
▪ A. D. Krawitz: Introduction into diffraction in materials science and 

engineering, Wiley, 2001. 
▪ C. Kittel: Introduction to Solid-State Physics, Oldenbourg, 2006. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Bachelor level of: experimental physics, material technology, analysis and 
algebra and physical material diagnostics; 
Advanced Materials Characterisation I 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination: written test, 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
60 h of presence at university 
60 h of self-study 
60 h of preparation for exams 

Usability of this module Master thesis 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 02/10/2024 
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Department SciTec 

Degree programme AMS 

Module name Advanced Polymer Processing 

Module number SciTec.2.282 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Christian Kipfelsberger 

Module content ▪ Fundamentals of polymer processing 
▪ Influence of process parameters on material properties 
▪ Innovative processes (high-performance processes and rapid 

prototype development, micro- and nanotechnology in polymer 
processing, lightweight construction applications, sustainable 
processes and recycling of polymers)  

▪ Process simulation and optimization (introduction to process 
simulation, simulation-based optimization of manufacturing 
processes, integration of measurement techniques for process 
monitoring) 

Exercise: Applied case studies 
▪ Case studies from industrial practice in polymer processing,  
▪ analysis and optimization of production processes,  
▪ Simulation and evaluation of processes,  
▪ Group work and presentation of results 

Practical course: Laboratory for polymer processing 
▪ Practical implementation and evaluation of processing procedures, 

investigation of material properties and quality 

Learning objectives In this module, students acquire comprehensive knowledge of modern 
methods for processing polymers. After successfully completing the module, 
students will be able to understand, apply and critically evaluate different 
polymer processing methods. This includes the selection of suitable 
processes for specific applications, the analysis of process parameters and 
their effects on material properties as well as the optimization of production 
processes. 
In addition, students acquire practical skills in the processing of polymers by 
carrying out exercises and a practical laboratory course. They will be able to 
put theoretical concepts of polymer processing into practice and assess the 
processing quality. 

Course type (lecture, seminar, exercises, 
practical course) 

Sub-module I in 2nd semester: 2 L – 0 S – 1 E – 0 P 
Sub-module II in 3rd semester: 1 L – 0 S – 1 E – 1 P 

Method(s) of instruction/ media used Lecture, exercises, laboratory course 

Learning materials Script of lecture, exercises, laboratory instructions 

Recommended literature ▪ Tim A. Osswald, Understanding Polymer Processing: Processes and 
Governing Equations, Carl Hanser Verlag, 2024 

▪ D. G. Baird, D. I. Collias, Polymer Processing: Principles and Design, 
Wiley, 2014 

▪ J. F.Agassant, et al, Polymer Processing: Principles and Modeling, 
Hanser, 2017 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer and winter term 

Which semester during the programme 2 and 3 

Requirements for attendance/ 
knowledge 

Basic knowledge of polymer materials 

Requirements for award of credit points 
(type, scope, duration of examination) 

After sub-module II: 
written examination (90 minutes) 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
90 h of presence at university 
45 h of self-study 
45 h of preparation for exams 

Usability of this module Module “Composite Materials” and, if applicable, Master’s thesis 
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Frequency of offer Every study year 

Duration of module  2 semesters 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 26/09/2024 
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Department SciTec 

Degree programme AMS 

Module name Physical Metallurgy II 

Module number SciTec.2.285 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Maik Kunert 

Module content ▪ Martensitic and Bainitic phase transformations 
▪ Dislocations and Twins in Metals 
▪ Mechanical Behaviour of Metals (elastic and plastic deformation of 

single and polycrystalline metals, strengthening mechanisms, creep 
and super plasticity) 

▪ Recovery, Static and Dynamic Recrystallization 

Learning objectives Students understand the relationship between microstructure, properties 
and processing. They can use the possibilities of phase transformations in 
the solid state to systematically improve the properties of metallic materials. 
Students are familiar with both the theoretical principles of phase 
transformations and the technologies used to implement them in practice. 
Students are further familiar with the mechanical behaviour of metallic 
materials at different stress and temperature conditions. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 2 E – 1 P 

Method(s) of instruction/ media used Lecture, exercises, laboratory 

Learning materials Script to lecture, books, exercises, review papers, lab instructions 

Recommended literature ▪ D. A. Porter, K. E. Easterling M. Y. Sherif - Phase Transformations in 
Metals and Alloys. CRC Press, 2021 

▪ G. N. Haidemenopoulos - Physical metallurgy. Principles and Design. 
Taylor & Francis, 2018 

▪ Amit Bhaduri - Mechanical Properties and Working of Metals and 
Alloys. Springer, 2018 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Knowledge in physics, chemistry and materials science 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
75 h of presence at university 
52,5 h of self-study 
52,5 h of preparation for exams 

Usability of this module The content of the module is e.g., helpful for the module Damage Analysis, 
and of course for the professional career of the students. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 23/08/2024 
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Department SciTec 

Degree programme LOT, LOT-FT, AMS 

Module name Modelling and Simulation 

Module number SciTec.2.265 

Study and Examination Regulations ER-version 2024 (of 13.03.2024), 
ER-version 2026 (of 13/08/2025) 

module type LOT, AMS: required elective module 
LOT-FT:  compulsory module 

Module coordinator Prof. Dr. Frank Dienerowitz 

Module content introduction to modelling and simulation: 
▪ study of time-variant (dynamic) systems 
▪ development of models 
▪ simulation of models (numerical analysis) 

Learning objectives The students are able: 
▪ to understand simple dynamic systems and to develop mathematical 

models 
▪ to solve mathematical models numerically 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 0 E – 1 P 

Method(s) of instruction/ media used Lecture and practical course (tutorials) 

Learning materials Lecture notes and tutorials 

Recommended literature ▪ Bossel, H.: Modeling and Simulation, Vieweg, Wiesbaden, 1994 
▪ Bossel, H.: Systems and Models, Books on Demand, Norderstedt, 

2007 
▪ Scherf, H.E.:Modellbildung und Simulation dynamischer Systeme, 

Oldenbourg, München, 2007 
▪ Birta, L.G.: Modelling and Simulation, Springer, London, 2013 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Information Technology (basics) 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 
course achievement: successful attendance of practical course 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module ▪ projects 
▪ thesis 

Frequency of offer Annually 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) German/ English 

Latest change 23/07/2024 
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Department SciTec 

Degree programme AMS 

Module name Advanced 3D-Design 

Module number SciTec.2.202 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Prof. Dr. Ronny Gerbach 

Module content ▪ Repetition of basics of mechanical design and presentation of 
advanced and extended approaches for 3d design and modelling 

▪ Design and construction of complex of precision instruments as well 
as optical and opto-mechanical systems 

▪ Investigation of additional aspects in the product design (e.g. 
manufacturing and cost specific design, quality management during 
product design) 

Learning objectives With completion of the module, the students are able to name important 
relations during design and construction of precision and opto-mechanical 
systems and to explain their need for the product development. In addition, 
the students can design and model components and assemblies by means 
of 3D-CAD systems and can generate technical drawings and bill of 
materials. 

Course type (lecture, seminar, exercises, 
practical course) 

1 L – 0 S – 0 E – 2 P 

Method(s) of instruction/ media used Lecture, practical course with computer 

Learning materials Lecture notes, exercises, literature recommendations 

Recommended literature ▪ Pahl et. al.: Engineering Design, Springer Verlag 2007 
▪ Boothroyd et. al.: Product Design for Manufacture and Assembly, 

CRC Press, 2010 
▪ Pahl et. al.: Konstruktionslehre, Springer Verlag, 2007 
▪ Krause: Gerätekonstruktion in Feinwerktechnik und Elektronik, 

Fachbuchverlag Leipzig, 2000 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Technical mechanics and dynamics, basic principle of mechanical design an 
design engineering, knowledge of machine elements for mechanical and/or 
precision engineering 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 
course achievement: successful attendance of practical course 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module modules regarding system engineering 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) German/ English 

Latest change 23/08/2024 
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Department SciTec 

Degree programme AMS, SI 

Module name Introduction to Programming and Data Science 

Module number GW.2.408 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type SI: compulsory module 
AMS: required elective module 

Module coordinator Prof. Dr. Christina Claß 

Module content This module introduces to: 
▪ computational thinking 
▪ programming 
▪ data literacy and data science 

using Python. 
 
The content of this course is as follows: 
▪ algorithm definition 
▪ data types 
▪ sequences and collections 
▪ numpy arrays and pandas data frames 
▪ variables 
▪ control structures 
▪ input and output 
▪ functions 
▪ data visualizations 
▪ data statistics and summary 
▪ data manipulations 

Learning objectives Students  
▪ can define the term algorithm and data abstraction 
▪ can define different data types, their characteristics and valid 

operations 
▪ can understand and implement simply Python programs using: 
o Variables (numeric types, sequences, dictionaries) 
o Input and output (standard input / output and files) 
o Control structures (if, while and for) 
o Functions (function definitions and functions calls) 

▪ can use numpy arrays and pandas data frames 
o Read data from and write data to files 
o Access single data as well as rows and columns 
o Modify data 
o Create numpy arrays and data frames  

▪ can analyse data 
o Calculate summary statistics and aggregate information 
o Identify outliers 
o Identify Null values, inconsistencies, wrong values and know 

strategies to clean and correct data 
▪ can visualize data 
o Using functions from matplotlib pyplot 

▪ can understand API documentation and use new functions / 
parameters based on information in documentation  

▪ can formulate an algorithmic solution to a specific problem and 
translate this algorithm to Python code 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 1 E – 0 P 

Method(s) of instruction/ media used ▪ The content will be presented in weekly lectures using slides and 
small interactive assignment (e.g., using particify / moodle choice 
activity) 

▪ Students practice the code elements at home using jupyter 
notebooks with graded assignments 

▪ In a bi-weekly exercise session problems are discussed and solved 
using introduced algorithmic as well as data science related concepts. 
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The solution is first developed on paper before students are asked to 
translate it to Python. A Jupyterhub installation allows students to 
interact with notebooks using tablets or other mobile devices during 
the assignment session. 

Learning materials Slides, Jupyter Notebooks, graded Assignments for self-study, assignment 
sheets 

Recommended literature ▪ John V. Guttag: Introduction to Computation and Programming Using 
Python With Application to Understanding Data, 2nd ed., 2016, MIT 
Press 

▪ Cay Horstmann, Rance Necaise: Python for Everyone, 2nd ed. Wiley, 
2016 

▪ Joel Grus, Data Science from Scratch, O’Reilly, 2015 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Basic mathematical (statistical) knowledge. Basic programming knowledge 
is of advantage but not required. 

Requirements for award of credit points 
(type, scope, duration of examination) 

written examination (90 minutes) – 70% 
alternative examination – 30% 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module This course is useful for all other modules as computational thinking as well 
as basic data literacy knowledge is relevant for numerous areas. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 28/08/2024 
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Department SciTec 

Degree programme AMS 

Module name Failure Analysis 

Module number SciTec.2.308 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Dr. René Limbach 

Module content ▪ Terms, tasks and procedure of failure analysis 
▪ Types of loading 
▪ Types of failure 
▪ Fractography 
▪ Characterisation of physical properties of materials 

Learning objectives The students learn the general procedure of failure analysis and acquire the 
competence and experience to conduct an integrated failure analysis, 
including evaluation, discussion and report of the results. Upon completion 
of the module, the students are able to identify different types of failure, and 
have the knowledge to develop a failure hypothesis and strategies for failure 
avoidance. 

Course type (lecture, seminar, exercises, 
practical course) 

1 L – 0 S – 0 E – 2 P 

Method(s) of instruction/ media used Lectures, case studies, laboratory work 

Learning materials Lecture notes, failure analysis reports, failed components 

Recommended literature ▪ Karlheinz G. Schmitt-Thomas: Integrierte Schadenanalyse. Springer-
Vieweg Berlin, Heidelberg, 2015 

▪ Günther Lange, Michael Pohl: Systematische Beurteilung technischer 
Schadensfälle. Viley-VCH Weinheim, 2014 

▪ Donald J. Wulpi: Understanding How Components Fail. ASM 
International, 2013 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Fundamentals of Materials and Materials Testing: Construction Materials, 
Engineering Mechanics, Fatigue Strength, Characterisation of Materials 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 
course achievement: successful attendance of practical course 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module The module is suitable also for the master’s degree programme Scientific 
Instrumentation. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 04/09/2024 
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Department SciTec, ET/IT 

Degree programme AMS, ET/IT, LOT 

Module name Autonomous Missions 

Module number SciTec.2.551 

Study and Examination Regulations ER-version 2024 (of 13.03.2024), 
ER-version 2026 (of 13/08/2025) 

module type required elective module (Studium Integrale) 

Module coordinator Prof. Dr. Frank Dienerowitz (SciTec), 
Prof. Dr. Burkart Voß (ET/IT) 

Module content ▪ design of missions for autonomous systems (e.g., mobile robots), 
ideally motivated through national/international projects and 
competitions, e.g., REXUS / BEXUS of ESA / DLR 

▪ project planning for both the hardware system and mission 
implementation 

▪ modelling and simulation for essential mission phases; also 
considering the electromechanical system 

▪ design of the electro mechanical system 
▪ design of software architecture 
▪ manufacturing, assembly and testing of the system 
▪ preparation, implementation and mission analysis; for larger projects 

spanning several semesters work packages are split into sub tasks 

Learning objectives After successfully completing the module, students will be able to 
▪ use interdisciplinary team work as a feasible and useful approach to 

solve complex engineering challenges 
▪ realise an engineering project (concept, development, 

implementation) featuring autonomous electro mechanical aspects in 
its mission phases 

▪ recognise, analyse and solve both electro mechanical and software 
aspects of projects 

▪ develop and implement software architecture (ET/IT students) or 
mechanical system (SciTec students) 

▪ communicate project implementation through useful methods 
(reports, talks, publications) 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 3 S – 0 E – 0 P 

Method(s) of instruction/ media used Blackboard, projector, programming environment, student workshops 

Learning materials Lecture notes and instructions for hardware and software are provided. 

Recommended literature ▪ primarily documentation supplied with hardware and software used in 
the projects 

▪ project specific scientific publications and engineering text books 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

B.Eng., B.Sc. or similar in relevant field 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module Ability to work in projects, so that the skills gained can be used for student 
research projects and final theses. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst Abbe University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) German 

Latest change 02/09/2024 
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Department SciTec 

Degree programme AMS, SI 

Module name Processes for Micro- and Nanotechnology 

Module number SciTec.2.289 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Igor Konovalov, Prof. Dr. Michael Rüb 

Module content Lecture: 
Thin Film Technology: Cleaning and etching of substrates, micro- and 
nanoporous films, Chemical deposition techniques (CBD), electrochemical 
deposition (MO-, PE-, CVD, ALD), Physical deposition techniques (vacuum 
evaporation, E-beam evaporation, DC and RF sputtering, PLD), Epitaxy 
(MOCVD, MBE, ALE, ECALE), methods of characterization of thin films. 
Microtechnology: Processes of lithography, their spatial resolution, 
chemistry of photoresist, resolution enhancement (immersion lithography, 
Reticle Enhancement Technology), EUV lithography, E-beam lithography, 
technology of passive and active microelectronic components, sensors and 
actuators. Challenges at downscaling of MOS transistors. SOI, wafer 
bonding and smart cut. 
Nanotechnology: Basic principles of nanotechnology, quantum mechanical 
size effect, quantum dot, quantum wire, nanotube, superlattice. Nanoimprint 
technology, self-organization, outlook at nanodevices. 
Laboratory course: 
▪ Contact Lithography 
▪ DC sputtering of copper 
▪ Anodizing of Aluminium 

Learning objectives The students should be able to apply the latest pattern generation and 
transfer techniques in research and industrial production. She/he should 
gain the ability to interpret and apply the current achievements and trends in 
research in the field. 

Course type (lecture, seminar, exercises, 
practical course) 

3 L – 0 S – 0 E – 1 P 

Method(s) of instruction/ media used Lecture presentation, laboratory instructions 

Learning materials Lecture and small group laboratory experiments 

Recommended literature ▪ Frey, Khan „Handbook of Thin Film Technology“ Springer Verlag 
Berlin 2016  

▪ Seshan „Handbook of Thin Film Deposition“ Elsevier 2012 
▪ Mack “Fundamental Principles of Optical Lithography” Wiley 2007 
▪ Sze, Li, Ng, „Physics of Semiconductor Devices, 4th edition“ Wiley 

Interscience, 2021 
▪ Goodnick, Korkin, Nemanich „Semiconductor Nanotechnology“ 

Springer 2018 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Basic knowledge on physics, optics and vacuum technology 

Requirements for award of credit points 
(type, scope, duration of examination) 

written examination (90 minutes) 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
75 h of presence at university 
52,5 h of self-study 
52,5 h of preparation for exams 

Usability of this module The module is the basis for subsequent modules such as “System 
Integration and Packaging Technologies”. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 
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Language(s) English 

Latest change 02/10/2024 
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Department SciTec 

Degree programme AMS, SI 

Module name Precision Instrumentation 

Module number SciTec.2.204 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Design of Precision Instruments" 

Module coordinator Prof. Dr. Martin Schröck 

Module content Introduction, classification with respect to other technological fields, function 
and structure of instruments, design development process, design 
principles, i.e.: functional separation, functional integration; accuracy 
enhancement by error minimisation, innocence principle, invariance 
principle, error compensation, adjustment; DOF in joints, degree of mobility, 
over determinacy and its effects; special bearings and guideways for 
precision instruments, drive units for precision devices, positioning systems, 
reliability of precision instruments 

Learning objectives After completion of the module the students are able to implement 
fundamental principles for the design of precision instruments as well as the 
rules to facilitate the accuracy of precision devices. They are enabled to 
perform the practical application of these rules. Furthermore, they compare 
up-to-date elements and modules of precision instruments. Finally, we 
evaluate possibilities to improve the reliability of precision devices. 

Course type (lecture, seminar, exercises, 
practical course) 

4 L – 0 S – 0 E – 0 P 

Method(s) of instruction/ media used Lecture and applied project work 

Learning materials Lecture script, additional worksheets 

Recommended literature ▪ Blackburn, J. A.: Modern instrumentation for scientists and engineers, 
New York, Springer, 2001 

▪ Krause, W.: Konstruktionselemente der Feinmechanik, Hanser, 2004 
▪ Krause, W.: Gerätekonstruktion, Verlag Technik Berlin, 1986 
▪ Ringhardt, H.: Feinwerkelemente, Hanser, 1992 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Basic knowledge in design, engineering mechanics and mechanical 
components 

Requirements for award of credit points 
(type, scope, duration of examination) 

written examination (90 minutes) 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
60 h of presence at university 
60 h of self-study 
60 h of preparation for exams  

Usability of this module All design-oriented modules. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 19/08/2024 
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Department SciTec 

Degree programme AMS, SI 

Module name Materials for Sensors and Electronics I 

Module number SciTec.2.290 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Materials and Processes" 

Module coordinator Prof. Dr. Dominique Buchenau, Prof. Dr. Jörg Töpfer 

Module content Dielectrics, pyro-, piezo- and ferroelectric and piezoresistive materials and 
their applications, inhomogeneous materials and composites, smart 
materials / Charge transport in solids and application / Magnetic properties 
of dia-, para- and ferromagnetic materials Permanent magnets, soft 
magnets, magnetic recording media, XMR technologies / Metamaterials / 
Superconducting materials / Special electronic concepts for measurement 
processing, amplification, filtering and acquisition. 

Learning objectives Upon completion of the module, students will have acquired a basic 
understanding of concepts, physics, and applications of modern electronic, 
dielectric, and magnetic materials. Students will have acquired the ability to 
design and develop simple sensor- / actuator- concepts, including the 
selection of appropriate materials and the design of the elements. 

Course type (lecture, seminar, exercises, 
practical course) 

4 L – 0 S – 0 E – 1 P 

Method(s) of instruction/ media used Lecture and laboratory. 

Learning materials Script, Hand-outs, publications, lab instructions. 

Recommended literature ▪ M.E. Lines, A.M. Glass, Principles and Applications of Ferroelectrics 
(Oxford University Press, 2001) 

▪ N. Spaldin, Magnetic Materials (Cambridge University Press, 2003) 
▪ R. O’Handley, Modern Magnetic Materials (J. Wiley, 2000) 
▪ actual publications (provided)  

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Solid State Physics 

Requirements for award of credit points 
(type, scope, duration of examination) 

Written examination (90 minutes), 
Course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
75 h of presence at university 
52,5 h of self-study 
52,5 of preparation for exams 

Usability of this module Research Internship and Master Thesis in the field of the module. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 19/08/2024 
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Department SciTec 

Degree programme AMS, SI 

Module name German as Foreign Language II 

Module number GW.2.182 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Michael Düring 

Module content Getting to know each other, Professional matters, Daily activities, Leisure, 
Food, Work and Office, Daily routines, Education, Studies, Invitations and 
Congratulations, Languages and Travel, Media and Politics, Inventions, 
Technology, Health, Cities and Living, Festivals and Celebrations 

Learning objectives The students are enabled to understand basic situations from everyday life 
and the professional world and to respond to them both orally and in writing. 
They acquire foundational knowledge of German grammar and learn to 
pronounce the language correctly in terms of phonetics. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 6 E – 0 P 

Method(s) of instruction/ media used Frontal, group and partner work, alternation between digital and physical 
textbooks, work with audio-visual materials, work (partly self-study) in the 
Multimedia-Language-Pool, learning apps 

Learning materials Schubert-Verlag: 
„Spektrum Deutsch A2“ 
ISBN – Lehr-und Arbeitsbuch: 3-9615-063-4 

Recommended literature ▪ Hueber - Verlag: Dreyer/ Schmidt „Lehr – und Übungsbuch der 
deutschen Grammatik“, ISBN 3–19-307255-9 

▪ Langenscheidt – Verlag: Helbig/ Buscha „Deutsche Grammatik“, 
ISBN 3–32-400118-8 

▪ Klett - Verlag: „Pons – Großwörterbuch - Deutsch als Fremdsprache, 
ISBN 3-12-517044-5 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Knowledge of German on A1-level 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
90 h of presence at university 
45 h of self-study 
45 h of preparation for exams 

Usability of this module Everyday life during the stay for studying Scientific Instrumentation or 
Applied Materials Science. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) German 

Latest change 19/09/2024 
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Department SciTec 

Degree programme AMS, LOT, LOT-FT, OOVS, SI 

Module name Special Topics of Business Administration 

Module number BW.2.914 

Study and Examination Regulations ER-version 2024 (of 13.03.2024), 
ER-version 2026 (of 13/08/2025) 

module type compulsory optional module 

Module coordinator Professor of the Department of Business Administration or lecturers. The 
choice of the lecturer is in accordance with available capacities in the 
Department of Business Administration. 

Module content The teaching offer covers all business contents: 
▪ General Business Administration 
▪ Innovation management 
▪ Simulation game Business start-up 

Learning objectives The students should be given the opportunity to broaden their business 
knowledge according to their personal interests. Every student has specific 
ideas of his later professional activity. It is therefore not appropriate to 
prescribe a concrete business module for students in the context of a 
specialisation. The introduction of this module allows the students to choose 
a business module that best meets its needs. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 2 S – 0 E – 0 P 

Method(s) of instruction/ media used Interactive seminars with case studies and exercises 

Learning materials Lecture script, Seminar documents 

Recommended literature ▪ Topic oriented. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

no previous knowledge required 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
30 h of presence at university 
30 h of self-study 
30 h of preparation for exams 

Usability of this module The module enables students to acquire individual business knowledge for 
their later professional activities. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) German/ English 

Latest change 19/08/2024 
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Department SciTec 

Degree programme AMS, LOT, LOT-FT, OOVS, SI 

Module name English for Specific Purposes 

Module number GW.2.184 

Study and Examination Regulations ER-version 2024 (of 13.03.2024), 
ER-version 2026 (of 13/08/2025) 

module type LOT, LOT-FT: compulsory module 
AMS, OOVS, SI: required elective module 

Module coordinator Dr. Dagmar Berndt, Ulrich Schuhknecht 

Module content ▪ Aspects from the specialities of the Master's degree programmes 
▪ technical texts of journals, magazines, and books 
▪ professional conversion (talks, conferences etc.) 
▪ project laboratory presentation 
▪ negotiations 

Learning objectives Based on the knowledge and skills acquired in the module “Technical 
English” students acquire technical vocabulary in various fields. They are 
enabled to master professional situations confidently, e.g., working with 
authentic texts, discussions, presentations of engineering matters, 
negotiations (level C1 of the Common European Framework). They acquire 
the skills to read technical texts fluently and can express themselves 
properly in writing and speaking. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 3 E – 0 P 

Method(s) of instruction/ media used Group work and traditional teaching, multimedia, video, audio 

Learning materials Scripts, video, audio 

Recommended literature ▪ “engine” Hoppenstedt 
▪ Technoplus - software 
▪ Relevant articles and reviews 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Successful completion of technical English or equivalent (CEF* B2 – 
technical language) 
* Common European Framework 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module Recognition in other Master programmes that require C1 CEF*. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 25/07/2024 
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Department SciTec 

Degree programme AMS 

Module name Nanotechnology 

Module number SciTec.2.279 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Dr. Thomas Friedrich 

Module content ▪ Physical principles of nanotechnology with regard to the mechanical, 
optical, thermal, electrical, and magnetic properties of nanostructures 
and their specific characteristics (e.g., quantum confinement, Mie 
theory, superparamagnetism, grain refinement/Hall-Petch 
relationship). 

▪ Manufacturing processes for nanostructures, especially nanoparticles 
and thin films. 

▪ Carbon nanostructures (graphene, fullerenes, nanotubes). 
▪ Analytical methods for characterizing nanostructures (e.g., dynamic 

light scattering, zeta potential measurement, UV-Vis spectroscopy, 
thin-film characterization with X-ray diffractometry, transmission 
electron microscopy). 

Learning objectives Upon completion of the module, students will be able to understand and 
explain the properties of nanostructures and the underlying physical effects. 
They will be able to apply this knowledge to purposefully develop products 
featuring nanostructures made from metals, ceramics, and semiconductors. 
Students can identify, differentiate, and explain chemical and physical 
manufacturing processes and have practical experience with selected 
techniques. Additionally, they understand relevant analytical methods for 
characterizing nanostructures, can independently apply these methods, and 
are able to evaluate and interpret the results obtained. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 0 E – 1 P 

Method(s) of instruction/ media used lecture, practical course 

Learning materials Lecture scripts and presentations, laboratory instructions 

Recommended literature ▪ Murty, Budaraju S., et al. Textbook of nanoscience and 
nanotechnology. Springer Science & Business Media, 2013. 

▪ Schodek, Daniel L., Paulo Ferreira, and Michael F. Ashby. 
Nanomaterials, nanotechnologies and design: an introduction for 
engineers and architects. Butterworth-Heinemann, 2009. 

▪ Rogers, Ben, Jesse Adams, and Sumita Pennathur. Nanotechnology: 
understanding small systems. Crc Press, 2007. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Knowledge in physics (particularly solid-state physics), fundamentals of 
organic and inorganic chemistry and materials science 

Requirements for award of credit points 
(type, scope, duration of examination) 

written examination (90 minutes) 
course achievement: successful attendance of practical course 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module The content of the module is helpful for the subsequent Master's thesis and 
for students' professional careers. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 23/08/2024 
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Department SciTec 

Degree programme AMS 

Module name Integrated Computational Materials Engineering 

Module number SciTec.2.280 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Dr. Thomas Friedrich 

Module content ▪ Introduction to Computational Materials Science 
o Overview of computational methods and computational tools in 

materials design and development 
▪ Thermodynamic Simulations of Phase Diagrams  

o Basics of thermodynamics and phase equilibria 
o CALPHAD method 
o Understanding and predicting phase transformations in multi-

component systems) 
▪ Simulation of Precipitation Kinetics in metallic alloys 

o Kinetic modelling of phase transformations and microstructural 
evolution 

o Computational approaches for simulating nucleation, growth, and 
coarsening of precipitates 

▪ Molecular Dynamics Simulations 
o Introduction to molecular dynamics (MD) and its applications in 

materials science 
o Fundamentals of interatomic potentials and force fields 
o Analysis and interpretation of MD simulation results 

Learning objectives Upon completing the module, students will be able to understand and apply 
fundamental computational methods in materials science, particularly in 
thermodynamic and molecular dynamics simulations. They will be proficient 
in using the software MatCalc for calculating phase diagrams, simulating 
precipitation kinetics, and analysing the effects of thermomechanical 
treatments on material microstructures. In addition, students will be able to 
set up and perform molecular dynamics simulations to investigate atomic-
scale processes such as diffusion, defect dynamics, and thermal behaviour. 
Through hands-on practical sessions, they will gain experience in 
interpreting simulation results, critically assessing their accuracy, and 
integrating these findings with experimental data to draw comprehensive 
conclusions. Furthermore, students will develop the ability to evaluate the 
strengths and limitations of computational approaches in materials science 
and make informed decisions on their application in real-world scenarios. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 0 E – 1 P 

Method(s) of instruction/ media used lecture, practical course 

Learning materials Lecture scripts and presentations, laboratory instructions 

Recommended literature ▪ Kozeschnik, Ernst. Modeling solid-state precipitation. Momentum 
Press, LLC, 2013. 

▪ Saunders, Nigel, and A. Peter Miodownik, eds. CALPHAD 
(calculation of phase diagrams): a comprehensive guide. Elsevier, 
1998. 

▪ Lee, June Gunn. Computational materials science: an introduction. 
CRC press, 2016. 

▪ Frenkel, Daan, and Berend Smit. Understanding molecular 
simulation: from algorithms to applications. Elsevier, 2023. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Knowledge in physics (particularly solid-state physics and thermodynamics), 
materials science and informatics 

Requirements for award of credit points 
(type, scope, duration of examination) 

written examination (90 minutes) 
course achievement: successful attendance of practical course 

ECTS credits 3 
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Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module The content of the module is helpful for the subsequent Master's thesis and 
for students' professional careers. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 23/08/2024 
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Department SciTec 

Degree programme AMS 

Module name Composite Materials 

Module number SciTec.2.283 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Christian Kipfelsberger 

Module content This module presents the design, processing technology and testing of – in 
particular – polymer composites.  
▪ Introduction 
▪ Reinforcement phase (fibres, particles, whiskers) 
▪ Matrix 
▪ Reinforcement phase and matrix in the composite 
▪ Processing  
▪ Design and joining technology 
▪ Mechanical testing and inspection 

Learning objectives After successfully completing the module, students will know the 
terminology and definitions in the field of composite plastics. They will be 
able to explain the relationship between the properties and structure of 
composites and apply this to practical requirements. They will have in-depth 
knowledge of the manufacturing of composite materials and will be able to 
select, carry out and evaluate characterization procedures. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 1 E – 0 P 

Method(s) of instruction/ media used lecture, exercises 

Learning materials script, exercises, technical literature 

Recommended literature ▪ T. W. Clyne, D. Hull, An Introduction to Composite Materials 
Cambridge University Press, 2019 

▪ S. Moharana, et al, Polymer Composites: Fundamentals and 
Applications, Springer 2024 

▪ K. K. Chawla, Composite Materials: Science and Engineering, 
Springer, 2019 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

basic knowledge of polymers, ceramics and metals 

Requirements for award of credit points 
(type, scope, duration of examination) 

written examination (90 minutes) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module The contents of the module may be helpful for the Master's thesis and for 
the student's professional career. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 27/08/2024 
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Department SciTec 

Degree programme AMS 

Module name Current Topics in Materials Engineering 

Module number SciTec.2.288 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Dr. René Limbach 

Module content ▪ History of materials 
▪ Social impact of materials 
▪ New materials and novel technologies 
▪ Actual trends and recent developments in materials science and 

engineering 
▪ Future technologies, technology readiness level, material cycle 

Learning objectives The students acquire broad knowledge of historical developments in 
materials science and engineering, and review recent progress in materials 
research. Upon completion of the module, the students obtained the 
competence to discuss concepts and objectives of current trends in 
materials science and engineering, and to assess potential challenges and 
perspectives of new materials and technologies. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 2 E – 0 P 

Method(s) of instruction/ media used Lectures, case studies, exercises on literature and patent research, 
scientific presentation and discussion 

Learning materials Lecture notes, publications, patents, standards 

Recommended literature ▪ Hansgeorg Hofmann, Jürgen Spindler: Aktuelle Werkstoffe. Springer 
Vieweg Berlin, Heidelberg, 2019 

▪ Marc-Denis Weitze, Christina Berger: Werkstoffe. Springer Vieweg 
Berlin, Heidelberg, 2013 

▪ Helmut Harig, Christian J. Langenbach: Neue Materialien für 
innovative Produkte. Springer Berlin, Heidelberg, 1999 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Basic knowledge of fabrication, structure and properties of metals, ceramics 
and polymers 

Requirements for award of credit points 
(type, scope, duration of examination) 

written examination (90 minutes) 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
60 h of presence at university 
60 h of self-study 
60 h of preparation for exams 

Usability of this module The module enables the students to acquire competence and experience 
useful for the research activities in the Master Thesis. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 04/09/2024 
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Department SciTec 

Degree programme AMS 

Module name Ceramics Technology 

Module number SciTec.2.287 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Jörg Töpfer, teaching assignment: Prof. Dr. Ingolf Voigt (IKTS) 

Module content ▪ Selection and characterization of raw materials  
▪ Synthesis if ceramic powders 
▪ Forming processes 
▪ Thermal treatment 
▪ Ceramic coatings 
▪ Finishing of ceramics 

Learning objectives With finishing the module, the students get specific knowledge about the 
production of advanced ceramics. They get competencies and practical 
experiences of selected processes and understand the problems of the 
technology. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 0 E – 2 P 

Method(s) of instruction/ media used Lectures, Experimental lab course in small groups 

Learning materials Lecture notes, Instructions of lab course 

Recommended literature ▪ H. Salmang, H. Scholze, Keramik, Herausg. R. Telle, Springer-Verlag 
2007, ISBN 13 978-3-540-63273-3 

▪ W. Kollenberg, Technische Keramik, 2. Aufl., Vulkan-Verlag 2009, 
ISBN 978-3-8027-2953-9 

▪ J. Reed, Principles of Ceramics Processing, Wiley 1995, ISBN: 978-
0-471-59721-6 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Basic materials knowledge on advanced ceramics 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination, 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
60 h of presence at university 
60 h of self-study 
60 h of preparation for exams 

Usability of this module Master thesis at this area 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) German 

Latest change 23/08/2024 
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Department SciTec 

Degree programme AMS, SI 

Module name German as Foreign Language III 

Module number GW.2.183 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Michael Düring 

Module content Everyday life and habits, Food and eating habits, working life, Learning and 
further education, Study and work, Health and fitness, Cultural and 
intercultural issues, Products and consumption, Travel and transport, Media, 
History and politics, Innovations and creativity 

Learning objectives Students will be able to understand issues from professional and everyday 
life and respond to them appropriately both orally and in writing. They 
exchange views on political, cultural and historical topics and acquire 
knowledge of German grammar at an intermediate level. They improve their 
phonetics and intonation skills. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 6 E – 0 P 

Method(s) of instruction/ media used Frontal, group and partner work, alternation between digital and physical 
textbooks, work with audio-visual materials, work (partly self-study) in the 
Multimedia-Language-Pool, learning apps 

Learning materials Schubert-Verlag: 
„Spektrum Deutsch – B1“ 
ISBN – Lehr- und Arbeitsbuch: 3-969150-66-5 

Recommended literature ▪ Hueber - Verlag: Dreyer/ Schmidt „Lehr – und Übungsbuch der 
deutschen Grammatik“, ISBN 3–19-307255-9 

▪ Langenscheidt – Verlag: Helbig/ Buscha „Deutsche Grammatik“, 
ISBN 3–32-400118-8 

▪ Klett - Verlag: „Pons – Großwörterbuch - Deutsch als Fremdsprache, 
ISBN 3-12-517044-5 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Knowledge of German on A2-level 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
90 h of presence at university 
45 h of self-study 
45 h of preparation for exams 

Usability of this module Everyday life during the stay for studying Scientific Instrumentation or 
Applied Materials Science. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) German 

Latest change 19/09/2024 
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Department SciTec 

Degree programme AMS 

Module name Sustainability for Materials Scientists 

Module number BW.2.917 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Prof. Dr. Frank Pothen 

Module content The central paradigm of materials sciences traces cause and effect from 
processing of materials over their structure and properties to their 
performance (while materials engineering emphasizes performance). 
Embedding sustainability into this paradigm introduces new properties and 
aspects of performance as well as new trade-offs into materials sciences. 
This module covers these new properties, performances, and trade-offs. It 
focuses on their impact on decision making, primarily through an economic 
lens. It encompasses on the following topics: 
▪ Concepts and terminology 
▪ Measuring sustainability 
▪ Energy supply and energy markets 
▪ (Critical) raw materials and recycling 
▪ Economic implications for material scientists 

Learning objectives After successfully completing the module, the students are able to explain 
sustainable materials’ new properties, performances, and new trade-offs as 
well as to contrast them with their existing knowledge. They are able to 
evaluate how their decisions as applied materials scientists affect the 
environment. They are able to predict the economic implications for their 
decisions. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 4 S – 0 E – 0 P 

Method(s) of instruction/ media used Seminar with integrated lecture elements 

Learning materials Lecture notes, additional worksheets 

Recommended literature ▪ Löschel, Rübbelke, Ströbele, Pfaffenberger, Heuterkes: 
Energiewirtschaft: Einführung in Theorie und Politik. 4. Auflage. De 
Gruyter Oldenbourg, 2020 

▪ Buchholz, Rübbelke: Foundations of Environmental Economics. 
Springer, 2019. 

▪ Mihelcic, Zimmerman: Environmental Engineering: Fundamentals, 
Sustainability, Design, 3rd Edition. Wiley, 2021 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

none 

Requirements for award of credit points 
(type, scope, duration of examination) 

written examination (90 minutes) or alternative examination 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
60 h of presence at university 
60 h of self-study 
60 h of preparation for exams 

Usability of this module - 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 10/12/2024 
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Department SciTec 

Degree programme AMS, SI 

Module name Materials for Sensors and Electronics II 

Module number SciTec.2.291 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type AMS: required elective module 
SI: required elective module, specialisation "Materials and Processes" 

Module coordinator Prof. Dr. Dominique Buchenau, Dr. René Limbach 

Module content ▪ Memristors 
▪ Magnetohydrodynamics / Superconductivity 
▪ Metamaterials 
▪ Materials for optical and photonic applications in sensors and 

electronics 
▪ Formation, structure and properties of optical materials 
▪ Optical properties, light-matter-interactions, luminescence, optical 

nonlinearity 

Learning objectives The lecture ties in with the module MSE-I by deepening the topic: Piezo 
active Materials: MSE-II and extends and deepens knowledge from the 
areas of: Theory and Application of Memristors, Magnetohydrodynamics, 
and Theory and Application of Superconducting Materials. In the transition 
to the lecture section: Light-Matter-Interactions, the section: Fundamentals 
and Theory of Metamaterials is included in the lecture. The students acquire 
basic understanding of concepts and physics of light-matter-interactions in 
glasses and amorphous materials. After completion of the module, the 
students are familiarized with the materials for optical and photonic 
applications, and they have the ability to select appropriate materials and 
fabrication steps for application in sensors and electronics. 

Course type (lecture, seminar, exercises, 
practical course) 

3 L – 0 S – 1 E – 0 P 

Method(s) of instruction/ media used lecture, exercises 

Learning materials Lecture notes, exercise tasks 

Recommended literature ▪ Ronald Tetzlaff: Memristors and Memristive Systems. Springer New 
York, 2014 

▪  Tie Jun Cui, David Smith, Ruopeng Liu: Metamaterials. Springer, 
2010 

▪ R. G. Sharma: Superconductivity. International Publishing 
Switzerland, 2016 

▪ J. David Musgraves, Juejun Hu, Laurent Calvez: Springer Handbook 
of Glass. Springer Cham, 2019 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Materials for Sensors and Electronics I; Materials for Scientific Instruments 
for students of master’s degree programme Scientific Instrumentation 

Requirements for award of credit points 
(type, scope, duration of examination) 

alternative examination 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
60 h of presence at university 
60 h of self-study 
60 h of preparation for exams 

Usability of this module master thesis 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English 

Latest change 26/09/2024 
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Department SciTec 

Degree programme AMS, SI 

Module name Master Thesis 

Module number SciTec.2.712 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator The respective academic supervisor and the internal mentor. 

Module content Students are required to work independently on a scientific, subject-specific 
task. The students receive support from the respective university or 
company supervisor. Suitable topics come from the areas taught in the 
degree programme. 
The work includes researching and presenting the current state of 
knowledge, developing the theoretical foundations, finding problem-oriented 
approaches and proposals for solutions, independently developing solution 
variants for the task, presenting and interpreting the results and analysing 
and classifying the work results. 

Learning objectives Students are introduced to working as scientists or engineers through 
scientific collaboration in companies and research institutions. 

Course type (lecture, seminar, exercises, 
practical course) 

5 months 

Method(s) of instruction/ media used Individual research work on an assigned task with scientific methods. 

Learning materials Instructions for the Master’s thesis, scientific literature, company notes. 

Recommended literature ▪ The Master’s Thesis shall comply with the directives according to the 
following DIN standards: DIN 1301, DIN 1338, DIN 1421, DIN 1422, 
DIN 1505, DIN 5478. 

▪ Kate L. Turabian: A Manual for Writers of Research Papers, 
University of Chicago Press 2007 

▪ Wayne C. Booth, Gregory G. Colomb, Joseph M. Williams: The Craft 
of Research, University of Chicago Press 2008 

▪ Margaret Cargill, Patrick O'Connor: Writing Scientific Research 
Articles, Wiley-Blackwell 2013 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Summer term 

Which semester during the programme 4 

Requirements for attendance/ 
knowledge 

Passing of all modules of semesters 1 to 3 according to the Programme-
Specific Regulations of the degree programme. 

Requirements for award of credit points 
(type, scope, duration of examination) 

Master thesis 
(rules: see Programme-Specific Regulations) 

ECTS credits 27 

Work load in: 810 h of total work load, therefrom 
0 h of presence at university 
405 h of self-study 
405 h of preparation for exams 

Usability of this module The acquired competence and knowledge can be used in the professional 
career and they are the base for further qualification in research. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena, a 
research institute or an R+D department in industry. 

Course Time According to schedule 

Language(s) English, German 

Latest change 22/08/2024 
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Department SciTec 

Degree programme LOT, LOT-FT, OOVS, SI, AMS 

Module name Colloquium 

Module number SciTec.2.804 

Study and Examination Regulations ER-version 2024 (of 13.03.2024), 
ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator The respective academic supervisor and the internal mentor. 

Module content In the colloquium the student shall present the results of his or her Master’s 
thesis by giving a lecture and defending it against expert criticism. 
 
To prepare the colloquium the student will practise the following topics:  
▪ Presentation techniques  
▪ Job application training 
▪ Rhetoric 
▪ Scientific discussion 
▪ Design of a lecture 
▪ Precise and comprehensible presentation of a topic 

 
A poster presentation is also required. 

Learning objectives The student is able to give a presentation of acquired knowledge and 
results. 

Course type (lecture, seminar, exercises, 
practical course) 

- 

Method(s) of instruction/ media used Independent elaboration and presentation of the results of the Master’s 
thesis with scientific methods and scientific discussion. 

Learning materials Writing instructions for theses, literature, company publications 

Recommended literature ▪ Bruno, Adamczyk, Bilinski: Körpersprache und Rhetorik – Ihr 
souveräner Auftritt. Haufe Verlag, 2011 

▪ Engst: Duden Praxis – Präsentieren. Dudenverlag, 2011 
▪ Huth: Duden - Reden gut und richtig halten! Dudenverlag, 2004 
▪ Lammerding-Köppel, Griewatz: Erfolgreich präsentieren im Studium. 

Eugen Ulmer, 2019  
▪ Lobin: Die wissenschaftliche Präsentation – Konzept, Visualisierung, 

Durchführung. UTB, Schöningh, 2012 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Summer term 

Which semester during the programme 4 

Requirements for attendance/ 
knowledge 

Pass of all modules offered according to the Programme-Specific 
Regulations of the degree programme. 

Requirements for award of credit points 
(type, scope, duration of examination) 

colloquium (presentation, discussion, poster) 
(rules: see Programme-Specific Regulations) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
0 h of presence at university 
45 h of self-study 
45 h of preparation for exams 

Usability of this module The colloquium will complete the Master’s thesis and the course of study. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena 

Course Time According to schedule 

Language(s) English/ German 

Latest change 25/07/2024 
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