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On 6 May 2013 in accordance with Section 108 subsection 1 of the Hamburg higher education act (Hamburgisches Hochschulgesetz, HmbHG), the Executive University Board of Universität Hamburg ratified the Subject-Specific Provisions for physics as a bachelor degree program subject for the Bachelor of Science Degree (BSc) adopted by the Faculty Council from the Faculty of Mathematics, Informatics and Natural Sciences.on 6 March 2013 pursuant to Section 91 subsection 2 no. 1 HmbHG dated 18 July 2001 (HmbGVBl. p. 171) and as amended on 20 December 2011 (HmbGVBl. p. 550).
Preamble
These Subject-Specific Provisions supplement the Revised Examination Regulations of the Faculty of Mathematics, Informatics and Natural Sciences dated 11 April 2012 and 4 July 2012, as amended, (PO BSc) governing Bachelor of Science degree programs (BSc) and provide a description of the modules for physics as a subject.


Supplementary provisions to PO BSc
Section 1
Program and examination objectives, academic degree, and implementation of the Degree Program
Section 1 subsection 1:
(1) In addition to the general program objectives pursuant to Section 1 subsection 1 PO BSc., physics, as a major, provides students with a solid background in physics and mathematics as well as the ability to:
· understand and solve problems in physics
· clearly present and responsibly defend results in oral and written form
· apply scientific knowledge, methods, and skills
· act responsibly within their field in accordance with the rules of good scientific practice
· qualify for a subsequent master’s degree
(2) Physics as a supplementary subject pursuant to the examination regulations governing Bachelor of Science degree programs (BSc) or as a minor pursuant to the examination regulations governing Bachelor of Arts degree programs (BA) provides students with insight into the fundamentals and methods associated with the subject of physics. The minor enables graduates to independently reflect on and work with relevant literature.

Section 1 subsection 4:
This degree program is administered by the Faculty of Mathematics, Informatics and Natural Sciences.

Section 3
Subject advising
Section 3 subsection 4:
Students who have not successfully completed modules amounting to at least 60 ECTS credits by the end of their third semester must meet with a mentor at the beginning of the fourth semester and receive advice and counsel with respect to the subject. The mentor then provides the examinations board with a recommendation with respect to a further course of study and the examinations board shall set a new study plan. Students that have not earned at least 60 ECTS credits after the third subject semester and who wish to continue studying must meet with their mentor every semester.


Section 4
Program and examination organization, modules, and ECTS credits
Section 4 subsections 2 and 3:
The modules are comprised of required modules totaling 159 ECTS credits, required elective modules totaling 9 ECTS credits, and elective modules totaling 12 ECTS credits (total = 180 ECTS credits).

1. The modules can be assigned to the following three categories with respect to content:
a) fundamentals of physics
b) fundamentals of mathematics
c) interdisciplinary content

2. The modules in the bachelor’s degree program for physics and the degree component modules for physics utilized for teacher training are used when physics is studied as a supplementary or minor subject. The scope of a supplementary subject (usually 18 ECTS credits) or a minor (usually 45 ECTS credits) and associated module curricula depend upon the individual majors of each student. The specific curricula for supplementary subjects and minors are set by the responsible examinations board.

3. Students are at liberty to select a total of 12 ECTS credits from the elective area, which usually extends over two semesters. Individual modules must have a meaningful relationship with each other in terms of their content. Students must consult with their mentors to determine the meaningful combination of modules with respect to content. The chair of the examinations board decides the content should there be any doubt or dispute.

4. Students may voluntarily complete additional modules in excess of 180 ECTS credits. Upon submission of a request to the examinations board, the additional examination grades may be reported in the transcript of records. They will, however, not be used to calculate the overall final grade.

5. Module descriptions are provided in Annex A to the Subject-Specific Provisions for the Bachelor of Science in Physics—Table of Modules. A detailed description of the modules is provided in the module catalog for the bachelor degree program in physics.


Section 5
Course types

Section 5
As a rule, courses are taught in German. Exceptions are indicated in the respective module description and announced at the beginning of the course.

Section 13
Completed coursework and module examinations

Section 13 subsection 4a):
The following rules apply to written examinations: The type and scope of non-compulsory coursework (usually the completion of exercises as homework) will be determined and announced at the beginning of the course. At this point in time it will also be determined and announced whether and to what extent successfully completed coursework will result in any bonus points. Bonus points awarded may not exceed 40 percent of the minimum required to pass the written examination. Bonus points may only improve the grade for the module final examination by a maximum of 0.3. This provision governing bonus points does not apply to oral examinations.

Section 13 subsection 6 sentence 1:
Upon application by a student, the examinations board may in justified exceptional cases prescribe a different type of examination to be implemented for the absolute last possible re-examination attempt of a student.

Section 13 subsection 6 sentence 6:
Examinations are held in either German or English. As a rule, an examination is held in the language in which the course was conducted. If the examiner and the student agree, the examination may also be taken in a language that is different from the language of the module.

Section 14
Bachelor’s thesis

Section 14 subsection 1:
A mandatory component of the bachelor’s thesis is a colloquium consisting of a presentation and an academic discussion about the subject matter of the thesis. The presentation comprises one-sixth of the grade for the bachelor’s thesis. The presentation must be given no later than six weeks after submission of the thesis. The supervisor evaluates the colloquium, which must be promptly scheduled no later than six weeks after submission of the thesis.

Section 14 subsection 2 sentence 1:
Students who have earned at least a total of 120 ECTS credits may be allowed to commence work on their bachelor’s thesis.

Section 14 subsection 4:
The bachelor’s thesis may be written in either German or English. This is a decision that must be agreed upon by the student and the supervisor.
Section 14 subsection 5:
The workload for the bachelor’s thesis amounts to 12 ECTS credits and it must be completed within a period of no more than 5 months.

Section 15
Evaluation of examinations

Section 15 subsection 3 sentence 2:
The grade for the bachelor’s thesis module is weighted 5/6 for the written thesis and 1/6 for the presentation and discussion.

Section 15 subsection 3 sentence 6:
If a module is to be completed using component examinations, then these components should be weighted as equally as possible. The overall grade shall be calculated by the arithmetic mean of the component grades.

Section 15 subsection 3 sentence 9:
The following modules are included in the overall grade for the bachelor’s degree and are weighted for the overall final grade as follows:
	Module or field
	Proportion of total grade

	Physics I (Mechanics and Thermodynamics)
	The best score of the two exams is weighted at 6.0%.

	Physics II (Electrodynamics and Optics)
	

	Physics III (Quantum Physics and Statistical Physics)
	
The best three out of four exam scores are each weighted at 4.0%.

	Solid State Physics
	

	Nuclear and Particle Physics
	

	Atomic, Molecular, and Laser Physics
	

	Theoretical Mechanics and Electrodynamics
	The best two of three exam scores are each weighted at 5.0 %.

	Quantum Mechanics I
	

	Statistics and Thermodynamics
	

	Mathematics I
	
The best two of four exam scores are each weighted at 5.0 %.

	Mathematics II
	

	Mathematics III
	

	Mathematics IV
	

	Introductory seminars
	Both introductory seminars are each weighted at 2.0%.

	Advanced physics internship
	4.0%

	Elective area
	4.0%

	Oral examination ExpPh
	12.5%

	Oral examination TheorPh
	12.5%

	Bachelor’s thesis
	25%



The required modules, Orientation Module, Physics Internship I for Students of Natural Sciences, Physics Internship II for Students of Natural Sciences, and the general professional skills elective module are all ungraded and shall not be taken into account for grade point average purposes.

Section 23
Effective date

These Subject-Specific Provisions become effective on the day after they are ratified by the Executive University Board of Universität Hamburg. They apply to students commencing their studies in or after Winter Semester 2012/13.

Hamburg, 6 May 2013
Universität Hamburg
		Annex A Subject-specific conditions—Bachelor of Science in Physics—Table of modules
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	Module information
	Courses
	Examinations

	Duration in Semesters
	Frequency
	Recommended Semester

	Module Type: Required (Req.) or Required Elective (RE)
	Module Number/Code
	Module
	Course Title
	Course Type
	Cr. Hrs. per Week
	Type of Examination
	Graded
	ECTS credits

	1
	Every semester
	1
	Req.
	PHY-E1
	Physics I
	(Mechanics and Thermodynamics)
	
	
	Final module examination
	Yes
	12

	
	
	
	
	
	
	Physics I
	L
	4
	
	
	

	
	
	
	
	
	
	Introduction to Theoretical Physics I
	L
	3
	
	
	

	
	
	
	
	
	
	Practical courses for Physics I and Introduction to Theoretical Physics I
	PC
	3
	
	
	

	Intended learning results: 
· understand fundamental phenomena of mechanics and thermodynamics
· insight into the fundamentals of theoretical conceptualization and acquisition of associated mathematical methods
· understand the relationship between experimental observation and theoretical description within the framework of Newtonian mechanics
	
	
	
	
	

	1
	Every semester
	2
	Req.
	PHY-E2
	Physics II 
	(Electrodynamics and Optics)
	
	
	Final module examination
	Yes
	12

	
	
	
	
	
	
	Physics II
	L
	4
	
	
	

	
	
	
	
	
	
	Introduction to Theoretical Physics II
	L
	3
	
	
	

	
	
	
	
	
	
	Practical courses for Physics II and Introduction to Theoretical Physics II
	PC
	3
	
	
	

	Intended learning results: 
· understand the basic phenomena of electricity, magnetism, and optics
· insight into the basics of theoretical conceptualization of classical fields and dealing with the computational methods of vector analysis
· understand the connection between experimental observation and theoretical description within the framework of the Maxwell theory
	
	
	
	
	

	1
	Every semester
	3
	Req.
	PHY-E3
	Physics III
	(Quantum Physics and Statistical Physics)
	
	
	Final module examination
	Yes
	7

	
	
	
	
	
	
	Physics III 
	L
	4
	
	
	

	
	
	
	
	
	
	Practical courses for Physics III
	PC
	2
	
	
	

	Intended learning results:
introduction to the concepts and methods of quantum theory
application of the learned rules and regularities to problems from atomic physics and condensed matter
	
	
	
	
	

	1
	Annually in the winter semester
	Winter semester: 
4 or 6
Summer semester: 4
	Req.
	PHY-E4
	Solid State Physics
	
	
	Final module examination
	Yes
	7

	
	
	
	
	
	
	Solid State Physics
	L
	4
	
	
	

	
	
	
	
	
	
	Practical courses for Solid State Physics
	PC
	2
	
	
	

	Intended learning results:
overview of results from experimental solid state physics and their interpretation in the context of theoretical models.
	
	
	
	
	

	1
	Annually in the winter semester
	Winter semester: 5 Summer semester: 4
	Req.
	PHY-E5
	Nuclear and Particle Physics
	
	
	Final module examination
	Yes
	7

	
	
	
	
	
	
	Nuclear and Particle Physics
	L
	4
	
	
	

	
	
	
	
	
	
	Practical courses for Nuclear and Particle Physics
	PC
	2
	
	
	

	Intended learning results:
overview of results from experimental solid state physics and their interpretation in the context of theoretical models
	
	
	
	
	

	1
	Annually in summer semester
	Winter semester: 4 or 6 Summer semester: 5
	Req.
	PHY-E6
	Atomic, Molecular, and Laser Physics
	
	
	Final module examination
	Yes
	7

	
	
	
	
	
	
	Atomic, Molecular, and Laser Physics
	L
	4
	
	
	

	
	
	
	
	
	
	Practical courses for Atomic, Molecular, and Laser Physics
	PC
	2
	
	
	

	Intended learning results: 
overview of the methods and results of experimental atomic, molecular, and laser physics and their interpretation in the context of theoretical models.
	
	
	
	
	

	1
	Annually in the winter semester
	Winter semester: 3 Summer semester: 4
	Req.
	Phy-T1
	Theoretical Mechanics and Electrodynamics
	
	
	Final module examination
	Yes
	9

	
	
	
	
	
	
	Theoretical Mechanics and Classical Field Theory
	L
	4
	
	
	

	
	
	
	
	
	
	Practical courses for Theoretical Mechanics and Classical Field Theory
	PC
	2
	
	
	

	Intended learning results:
· learn generalized principles and formulations of classical physics
· ability to mathematically describe mechanical systems within the context of Lagrangian formalism
· ability to identify symmetries of physical systems
· understanding the implication of the Lorentz invariance for electromagnetic phenomena
	
	
	
	
	

	1
	Annually in the summer semester
	Winter semester: 4 Summer semester: 3
	Req.
	PHY-T2
	Quantum Mechanics 1
	
	
	Final module examination
	Yes
	9

	
	
	
	
	
	
	Quantum Mechanics 1
	L
	4
	
	
	

	
	
	
	
	
	
	Practical courses for Quantum Mechanics 1
	PC
	2
	
	
	

	Intended learning results:
· systematic treatment of non-relativistic quantum mechanics
· understanding the fundamental extension of physical conceptualization compared to classical physics
· ability to mathematically describe quantum mechanical systems
	
	
	
	
	

	1
	Annually in the winter semester
	Winter semester: 5
Summer semester: 6
	Req.
	PHY-T3
	Statistics and Thermodynamics
	
	
	Final module examination
	Yes
	9

	
	
	
	
	
	
	Statistics and Thermodynamics I
	L
	4
	
	
	

	
	
	
	
	
	
	Practical courses for Statistics and Thermodynamics I
	PC
	2
	
	
	

	Intended learning results:
· systematic treatment of statistical and phenomenological thermodynamics and quantum statistics
· understand the concept of statistical ensemble
· understand the relationship between classical thermodynamics and statistical physics
· ability to mathematically describe macroscopic phenomena based on microscopic properties
	
	
	
	
	

	1
	Every semester
	1
	Req.
	PHY-AP 1
	Physics Internship I for Students of Natural Sciences
	
	
	Field experiments
	No
	8

	
	
	
	
	
	
	Physics Internship 1
	Req.
	5
	
	
	

	Intended learning results:
The ability to comprehend, formalize, and represent scientific facts in the areas of mechanics and thermodynamics, electricity and magnetism, and waves. 
Also: 
I. knowledge of experimental methods and instruments in physics
II. ability to practically apply and verify the laws learned in the modules Physics I and Physics II in simple experimental designs, some of which must be set up by students
III. critical handling of measurement results; estimation of errors and their cause
IV. ability to develop records of measurement, the oral and written presentation of the execution of experiments, the results of measurement and their interpretation
V. ability to carry out projects in a team (general professional skills)
	
	

	1
	Every semester
	2
	Req.
	PHY-AP 2
	Physics Internship II for Students of Natural Sciences
	
	
	Field experiments
	No
	8

	
	
	
	
	
	
	Physics Internship 2
	Req.
	5
	
	
	

	Intended learning results: 
ability to comprehend, formalize, and represent scientific facts in the areas of atomic physics, electronics, optics, and vibrations.
Also: 
I. knowledge of experimental methods and instruments in physics
II. ability to practically apply and verify the laws learned in the modules Physics I and Physics II in simple experimental designs, some of which must be set up by students
III. critical handling of measurement results; estimation of errors and their cause
IV. ability to develop records of measurement, the oral and written presentation of the execution of experiments, the results of measurement and their interpretation
V.  ability to carry out projects in a team (general professional skills)
	
	

	1
	Every semester
	Winter semester: 5
Summer semester: 4/5
	Req.
	PHY-FP
	Advanced physics internship
	
	
	Field experiments
	Yes
	11

	
	
	
	
	
	
	Advanced physics internship
	Req.
	10
	
	
	

	Intended learning results:
students are able to solve practical problems in physics
integrate the development of key qualifications (especially work planning, literature research, methodological competence
social competence/teamwork, preparation of reports,) with physics content
experiments geared to the research foci of the physics department and must be chosen to ensure the various research foci are appropriately covered
 
	
	

	1
	Every semester
	2
	E
	PHY-ABK
	General Professional Skills
	
	
	As specified by the teaching staff
	No
	3

	
	
	
	
	
	
	As specified by the teaching staff
	L,S,PC
	
	
	
	

	Intended learning results: 
acquisition and reinforcement of basic key competencies and general work-related skills, abilities and methods, in particular:
· computer applications
· foreign language proficiency 
· communication skills 
· presentation and lecturing techniques 
· social and personal skills/teamwork skills
	
	

	2
	Every semester
	Winter semester: 3/4
Summer semester: 2/3
	E
	
	Elective area
	
	
	As specified by the teaching staff
	Yes
	12

	
	
	
	
	
	
	As specified by the teaching staff
	L,S,PC
	
	
	
	

	Intended learning results:
The aim of the module is to acquire basic knowledge in astrophysics and astronomy or in a subject outside the field of physics.
There are no restrictions in the choice of the subject area, students should follow their inclinations and interests.
The only requirement is that a workload of 12 ECTS credits be completed.
ECTS credits may be earned by combining various modules that have a logical connection to each other.
	
	

	2
	Every semester
	Winter semester: 5/6
Summer semester: 2/5
	RE
	PHY-PS
	Introductory seminar
	
	
	Final module exams
	Yes
	6

	
	
	
	
	
	
	Introductory seminar I
	IS
	2
	
	
	

	
	
	
	
	
	
	Introductory seminar II
	IS
	2
	
	
	

	Intended learning results:
Students learn to:
· work independently with scientific texts with physics content;
· search systematically for relevant literature; and
· structured oral and, as appropriate, written presentation of sophisticated topics in the field of physics.
Furthermore, students
· improve their presentation techniques and learn to use different media in a complementary manner;
· strengthen their oral and written communication skills within the context of a subject-related discussion and a written paper; and
· learn how to handle criticism.
	
	
	
	
	

	1
	Every semester
	6
	Req.
	PHY-EP
	Oral examination in experimental physics
	
	
	Oral examinations
	Yes
	4

	
	
	
	
	
	
	
	
	
	
	
	

	Intended learning results:
Oral examination in experimental physics covers the material of three of the four modules PHY-E3, PHY-E4, PHY-E5 and PHY-E6.
Review of material from these modules to solidify overall comprehension.
Students are expected to work through and review material from experimental physics courses in such a way that this knowledge can be presented orally in the examination.
	
	
	
	
	

	1
	Every semester
	6
	Req.
	PHY-TP
	Oral examination in theoretical physics
	
	
	Oral examinations
	Yes
	4

	
	
	
	
	
	
	
	
	
	
	
	

	Intended learning results:
Oral examination in theoretical physics covers the material covered in the three modules PHY-T1, PHY-T2 and PHY-T3.
Review of material from the three aforementioned modules to solidify overall comprehension.
Students are expected to work through and review the material from theorectical physics courses in such a way that this knowledge can be presented orally in an examination.
	
	
	
	
	

	1
	Every semester
	6
	Req.
	PHY-BA
	Final Module: Bachelor’s Thesis
	
	
	Written thesis and colloquium
	Yes
	12

	
	
	
	
	
	
	
	
	
	
	
	

	Intended learning results: 
Students familiarize themselves with a research topic of limited scope, which they will subsequently research and assess. Results are documented in writing utilizing appropriate illustrations and diagrams. The results are then presented in a seminar presentation and defended in the subsequent academic debate. Throughout, students learn the techniques of scientific work and develop professional expertise and methodological competence in literature research, working with and developing information, documentation, and ultimately the presentation and discussion of scientific issues.



