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2. About the programme
2.1 Title
Students who complete the The International Bachelor in Natural Sciences, have the right to use the title: Bachelor of
Science (BSc)

2.2 The Programme’s objective and competence profile - academic and professional skills
Overall objective
The objective of the bachelor programme at Roskilde University is to:
1. introduce the student to academic disciplines in one or more subject areas, including the theory and
methodology of the subject area(s) in question, in order to provide the student with broad academic
knowledge and skills;
2. provide the student with the necessary academic knowledge and theoretical and methodological qualifications
and competencies to independently identify, formulate and solve complex issues within the relevant
components of the subject area(s) of the programme;
3. provide the student with the necessary foundation for working in a professional capacity and for qualifying for
admission to a master programme.

The specific objective of the The International Bachelor in Natural Sciences
• academic and personal competences in identifying, formulating, delimiting and solving complex issues within
the natural sciences using relevant theories and methods, independently and in cooperation with others
• broad experience with and exemplary insights into how the natural science subjects relate to scientific,
epistemological and societal contexts
• insight into fundamental theories and methods within the natural sciences
• a deeper and exemplary insight with a focus on theories and methods in the selected natural science subject(s)
• a basis for a qualified choice of and admission into master’s programmes in the natural sciences or
programmes that combine the natural sciences with subjects from other main subject areas
• a basis for working in a professional capacity within the field of the natural sciences at the bachelor’s level in
the Danish and international labour market
The Bachelor’s Programme in Natural Sciences at Roskilde University provides students with a broad
introduction to the main subject area of the Natural Sciences while also allowing students to academically
specialise within one or two subjects with in the field of natural Sciences. Graduates of the Bachelor’s
Programme in Natural Sciences from Roskilde University will have gone through a gradual and qualified
choice of studies and are able to view their academic specialisations within a broader scientific perspective.
The student obtains an interdisciplinary insight into the field of the Natural Sciences.
The International Bachelor in Natural Sciences equips the student with the following competences:
Knowledge and understanding:
• Knowledge and understanding of fundamental natural science theories and their application
• Knowledge and understanding of key methods and their status within subjects that fall under the natural
sciences, about key concepts and theories as well as their status and role within the selected natural scientific
disciplines and about societal and science-theoretical aspects of the Natural Sciences
• Knowledge and understanding of project work methods and dynamics and project management based on
personal experiences with project work

Skills:
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• Skills to be able to identify and apply relevant natural scientific theories and methods to illuminate an issue
• Skills to be able to apply relevant experimental or other empirical methods
• Skills to be able to share and analyze empirical data
• Skills to be able to describe physical entities in mathematical formulas
• Skills to be able to use formal representations and methods, including algorithms
• Skills to be able to understand simple mathematical problem-solving
• Skills to be able to undertake systematic literature searches as well as reading and applying scientific original
literature
• Skills to be able to communicate in academically accurate, correct and appropriate terms both orally and in
writing

Competences:
• The competence to be able to identify, describe, delimit and analyze issues with the help of natural scientific
theories and methods, both independently and in cooperation with others
• The competence to be able to view issues from an interdisciplinary perspective and to be able to propose
solutions that incorporate relevant theories, methods and perspectives from several subject areas
• The competence to be able to design and implement relevant experiments, simulations and other methods of
empirical investigation
• The competence to be able to design and analyze mathematical models
• The competence to be able to reflect on how the Natural Sciences contribute to and are challenged by
developments in society, both nationally and at the global level
• The competence to be able to distinguish between and see relations between basic and applied problems
within the Natural Sciences
• The competence to be able to exercise critical judgment in relation to the use of Natural Sciences to solve
practical problems
• The competence to be able to study independently as well as in collaboration with others as well as sharing
knowledge and reflections
• The competence to be able to organize and manage a project within defined frameworks and deadlines
• The competence to be able to reflect on and communicate about one’s own academic and personal
competences
In addition, the objective of the bachelor programme is to qualify the student for a master programme. The admission to
a master programme depends on the student´s choice of subject modules. The list of subject modules, combinations and
master programmes can be found on RUC´s website.

2.3 Languages
The programme is offered in English.
The examination language is identical to the teaching language.
A precondition for passing The International Bachelor in Natural Sciences is that courses and projects corresponding to
at least 145 ECTS credits out of the 180 ECTS credits have been completed in English. The 145 ECTS credits consist of
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basic courses and projects (85 ECTS), elective courses (10 ECTS), the bachelor project (15 ECTS) and one subject
module in natural sciences (35 ECTS).

2.4 Board of Studies and Corps of External Examiners
The programme is administered by the Board of Studies of the Bachelor Programme in Natural Sciences and is
affiliated with the corps of external examiners for the subjects represented in the Bachelor Programme in Natural
Sciences.
The subject modules in the programme are covered by the the corps of external examiners that covers the relevant
subject at master’s level.

2.5 ECTS rating, duration and structure
The programme is a full-time programme corresponding to 180 ECTS.
The programme consists of basic courses and projects of 85 ECTS, two subject modules each of which is 35 ECTS (total
of 70 ECTS) or one subject module of 70 ECTS, elective courses of 10 ECTS and one bachelor project of 15 ECTS.
The bachelor programme is a three-year full-time study. The study regulation contains descriptions of the following
study activities:
• Basic courses and projects (85 ECTS)
• Elective courses (10 ECTS)
• Bachelor project (15 ECTS)
The subject modules are described in the appendix to this study regulation. These descriptions contain provisions
regarding: the programme elements, including content, learning goals and examination, etc. The subject module
descriptions are available on RUC’s website.

2.6 Schematic overview
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2.7 Main subject area affiliation
The programme belongs under the main subject area for natural sciences.

3. Course of the programme
3.1 Basic courses and projects

Objective
The aim of the basic courses and projects is to contribute to the development of the students’ knowledge, skills and
competences and to help ensure that:
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• the student acquires foundational knowledge about theories and methods in subject areas that fall under the
Bachelor’s Programme in Natural Science;
• the student is able to understand and reflect on how each subject area relates to broader contexts within its
field,
• the student develops the competences to assess, select, use and justify their choices of theory and method,
• the student develops project competences.
The basic courses and projects provide an academic, interdisciplinary and methodological introduction to the
fundamental theories and research fields within the natural sciences.
The thematic semester focuses, associated joint courses and learning objectives for the three projects represent a
progression through the programme in terms of the students’ understanding and reflection on natural science. In
addition, the project work is designed to create progression in terms of expectations for the students’ written and oral
communication in various genres. Over the course of the first year of studies and through working with Englishlanguage teaching literature in the courses and with English-language research articles in the project work, the student
is expected to acquire the ability to read and understand academic English within the natural science subject areas
included in the student’s bachelor’s programme. It is recommended to take BP 1, BP 2 and BP3 in succession and to
complete these before commencing projects in the subject modules.
Programme elements
• Basic Project 1 (BP 1): Applications of Natural Science in Technology and Society (15 ECTS)
• Basic Course 1 (BC 1): Empirical data (5 ECTS)
• Basic course (BC) 4-8: Select 5 of the offered courses, each worth 5 ECTS (Biological Chemistry, Calculus, Cell
Biology, Classical Mechanics, Energy and Climate Changes, Environmental Studies and Human Health,
Functional Biology - Botany, Functional Biology - Zoology, Functional Programming and Language
Implementations, Human Biology and Evolution, Linear Algebra, Logic and Discrete Mathematics, Organic
Chemistry, Scientific Computing, Supplementary Physics, Statistical Models, The Chemical Reaction.
• Basic Project 2 (BP 2): Interaction between theory, model, experiment and simulation in natural sciences (15
ECTS)
• Basic Course 2 (BC 2): Experimental methods (5 ECTS)
• Basic Project 3 (BP 3): Natural science and theory of science (15 ECTS)
• Basic Course 3 (BC 3): Natural Science Theory and Methods (5 ECTS)
• Bachelor’s project (15 ECTS)

Title

Basic Project 1 – Applications of Science in
Technology and Society

Amended

01.09.20

Teaching language

English

Type of activity

Project

ECTS-rating

15 ECTS

• Knowledge and understanding of the possibilities and
limitations of Natural Sciences as a tool in practical, technical
and societal contexts

Learning outcomes and assessment criteria

• Knowledge of fundamental concepts, theories and methods
within the Natural Sciences relevant to the chosen issue
• Skills to be able to formulate and delimit a relevant issue
• Skills to be able to produce and/or obtain as well as analyze
and interpret empirical data using quantitative and qualitative
methods
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• Skills to be able to read and use specialized symbolic language
and other formal representations
• Skills to be able to undertake simple mathematical problemsolving
• Skills to be able to select and use of relevant IT tools in relation
to project work
• Skills to be able to select and draw connections upon relevant
scientific literature
• Skills to be able to communicate in academic terms with in a
chosen project subject, both orally and in writing
• The competences to be able to identify, acknowledge, describe,
delimit and analyze issues using natural scientific theories and
methods, both independently and in collaboration with others
• The competence to be able to view issues from an
interdisciplinary perspective and proposing solutions by
drawing on relevant theories, methods and perspectives from
several subject areas
• The competences to be able to undertake relevant experimental
work or other forms of empirical investigation
• The competence to be able develop and analyze simple
mathematical or natural scientific models
• The competence to be able to reflect on how knowledge within
Natural Sciences contributes to and is challenged by societal
development
• The competence to be able to organize and manage a project
within an established framework and with in the deadlines
• The competence to be able to articulate one’s own competences
and academic challenges
• The competence to be able to communicate academically, both
orally and in writing

Overall content

Teaching and working methods

The purpose of the project is for the student to gain experience with
natural science as a tool in practical, technical and societal contexts
through work with a representative example.

The project is problem-oriented, exemplary and participant-led. The
intention of the project work is to develop the student’s proficiency in
applying theories and methods within the Natural Sciences while
working on a delimited academic area. The project work entails the
student to independently formulate a problem statement of their own
choice so that the project provides an exemplary realisation of the
purpose of the project in question.
Over the course of the project work, the group will undergo an evaluation
together with the supervisor in connection with the halfway evaluation
and once more at the end of the project.

Prerequisites for participation in the exam
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Approval of the project work is contingent on the student having actively
and satisfactorily participated in the project, including with respect to
the following elements of the project work:
• The project formation process as well as selection and
delimitation of the project’s problem
• Problem statement seminar, where the problem statement is
presented and discussed
• The halfway evaluation, including in relation to the drafting of
the written halfway evaluation presentations as well as in the
group’s opponent role at the halfway evaluation.
• The group’s preparation of the project report and any other
products.
• The group’s presentation of the project and their opponent role
at the internal final evaluation

Type of exam
Oral group exam for the participants in the project.
The starting point for the oral exam is the project report and
any supplementary material. The exam includes individual
presentations within one of the topics selected by the examiner,
which will be communicated to the students no later than 3
working days prior to the exam. Each individual presentation
may last up to 5 minutes. A dialogue between the student(s) and
the assessors about the project, will be conducted after the
individual presentation(s).
There may be posed questions related to the subject area of the
project report.
The assessment is individual and is based on the project report,
any additional material and the student´s oral performance.
Type of exam

Permitted group size: 2-7 students.
The character limits of the project report are:
For 2 students: 24,000-180,000 characters, including spaces.
For 3 students: 24,000-192,000 characters, including spaces.
For 4 students: 24,000-187,200 characters, including spaces.
For 5 students: 24,000-204,000 characters, including spaces.
For 6 students: 24,000-204,000 characters, including spaces.
For 7 students: 24,000-204,000 characters, including spaces.
The character limits include the cover, table of contents,
summary, bibliography, figures and other illustrations, but
exclude any appendices.

Time allowed for exam including time used for assessment is
for:
2 students: 60 minutes.
3 students: 75 minutes.
4 students: 90 minutes.
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5 students: 105 minutes.
6 students: 120 minutes.
7 students: 135 minutes.
Spelling and communication skills in the project report are part
of the assessment.
Permitted support and preparation materials at the oral exam:
All
Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Title

Basic course 1: Empirical Data

Amended

01.09.20

Teaching language

English

Type of activity

Mandatory course

ECTS-rating

5 ECTS

• Knowledge of different types of empirical data
• Knowledge of different types of graphical presentation of data
• Knowledge of static descriptors and simple static distributions
and test
• Skills to be able to present, analyze and interpret empirical
data using quantitative and qualitative methods
Learning outcomes and assessment criteria

• Skills to be able to read and use specialist symbolic language
and other formal representations
• Skills to be able to use relevant IT tools when working with
empirical data
• The competenc to be able to undertake simple mathematical
problem-solving
• The competence to be able to communicate academic issues,
both orally and in writing through presentation, analysis and
interpretation of empirical data

Overall content

Introduction to data types, data presentation techniques as well as
descriptive statistics. Introduction to basic concepts and techniques
within Computer Science. An introduction to the relationship between
sample and population, probability, binomial and normal distribution,
confidence intervals and linear regression.

Teaching and working methods
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All course sessions begin with a lecture. Following the lecture, the
students work on assignments in small groups.

The student must be present for a minimum of 80 % of the lessons.

Prerequisites for participation in the exam

It is a prerequisite to submit and receive approval of a report on a miniproject in due time. The report can be prepared individually or in groups.
Students who do not meet the prerequisite can resubmit the report
according to deadline announced on study.ruc.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 1 hour.
Type of exam

Permitted support and preparation materials for the exam:
None.

Assessment: Pass/Fail.
Moderation: Internal co-assessor.

Title

Basic project 2 - Interaction between Model, Theory,
Experiment and Simulation in Natural Sciences

Amended

01.09.2020

Teaching language

English

Type of activity

Project

ECTS-rating

15 ECTS

• Knowledge and understanding of the nature of fundamental
scientific issues within the Natural Sciences
• Knowledge of the interplay between theories, models,
simulations and experiments

Learning outcomes and assessment criteria

• Knowledge of natural scientific concepts, theories and methods
relevant to the chosen issue
• Skills to be able to plan and carry out experimental
investigations in a safe and responsible manner
• Skills to be able to produce, analyze and interpret empirical
data using qualitative and quantitative methods
• Skills to be able to use mathematical and other formal
representations and methods for problem-solving
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• Skills to be able to select and use relevant IT tools in
connection with empirical work and simulation
• Skills to be able to find and draw upon relevant scientific
literature
• Skills to be able to read and draw upon original scientific
literature in Danish and English
• Skills to be able to communicate an issue within the Natural
Sciences and one’s own investigations on the issue in
conformity with academic norms and standards in a project
report and a poster or other forms of communication/
presentation
• The competence to be able to recognise, describe and analyze
problems within the Natural Sciences, both independently and
in collaboration with others
• The competence to be able to identify and link elements of
theories, models, simulations, observations and experiments to
the chosen issue
• The competence to be able to distinguish between and see
relations between basic and applied problems within the
Natural Sciences
• The competence to be able to design and carry out relevant
experiments, simulations or other means of obtaining
empirical data
• The competence to be able to design and analyze mathematical
models
• The competence to be able to critically consider the strengths
and weaknesses of the chosen theories and methods
• The competence to be able to study independently and in
cooperation with others as well as sharing knowledge and
reflections
• The competence to be able to organize and manage a project
within defined frameworks and within the deadlines

Overall content

The purpose of the project is for the student to gain experience with
fundamental scientific issues within the natural sciences through
working on a representative example, as particular emphasis is placed on
the interaction between theory and model on the one hand and the
obtaining and analysis of empirical data through observation,
experimentation or simulation.

Teaching and working methods

The project is problem-oriented, exemplary and participant-led. The
intention of the project work is to develop the student’s proficiency in
applying natural science theories and methods while working on a
delimited academic area. The project work entails the student
independently formulating a problem statement of their own choosing so
that the project provides an exemplary realisation of the purpose of the
project in question. The project work concludes with the preparation of a
project report. An integrated part of the project is to develop the
student’s competences in academic communication in a scientific context
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through sharing knowledge via oral presentations, posters, the project
report or some other form of written communication aimed at a specific
target group. Over the course of the project work, the group will undergo
an evaluation together with the supervisor in connection with the
halfway evaluation and once more at the end of the project.

Approval of the project work is contingent on the student having actively
and satisfactorily participated in the project, including with respect to
the following elements of the project work:

Prerequisites for participation in the exam

• The project formation process as well as selection and
delimitation of the project’s problem
• Problem statement seminar, where the problem statement is
presented and discussed
• The halfway evaluation, including in relation to the drafting of
the written halfway evaluation presentations as well as in the
group’s opponent role at the halfway evaluation
• The group’s preparation of the project report and any other
products
• The group’s project presentation and opponent role at the
internal final evaluation

Type of exam
Oral group exam for the participants in the project.
The starting point for the oral exam is the project report and
any supplementary material. The exam includes individual
presentations within one of the topics selected by the examiner,
which will be communicated to the students no later than 3
working days prior to the exam. Each individual presentation
may last up to 5 minutes. A dialogue between the student(s) and
the assessors about the project, will be conducted after the
individual presentation(s).
There may be posed questions related to the subject area of the
project report.
Type of exam

The assessment is individual and is based on the project report,
any additional material and the student´s oral performance.
Permitted group size: 2-7 students.
The character limits of the project report are:
For 2 students: 24,000-180,000 characters, including spaces.
For 3 students: 24,000-192,000 characters, including spaces.
For 4 students: 24,000-192,000 characters, including spaces.
For 5 students: 24,000-204,000 characters, including spaces.
For 6 students: 24,000-206,400 characters, including spaces.
For 7 students: 24,000-206,400 characters, including spaces.
The character limits include the cover, table of contents,
summary, bibliography, figures and other illustrations, but
exclude any appendices.
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Time allowed for exam including time used for assessment is
for:
2 students: 60 minutes.
3 students: 75 minutes.
4 students: 90 minutes.
5 students: 105 minutes.
6 students: 120 minutes.
7 students: 135 minutes.
Spelling and communication skills in the project report are part
of the assessment.
Permitted support and preparation materials at the oral exam:
All
Assessment: 7-point grading scale.
Moderation: External examiner.

Title

Basic course 2: Experimental methods

Amended

01.09.19

Teaching language

English

Type of activity

Mandatory course

ECTS-rating

5 ECTS

• Knowledge of simple sodium salts and other common
laboratory chemicals’ qualitative and quantitative properties
such as solubility, acid-base ratio and redox potential
• Knowledge of simple - including photospectroscopic - methods
for quantification of biological processes

Learning outcomes and assessment criteria

• Knowledge of basic relationships in physics in terms of the
concepts of current and voltage as well as the harmonic
oscillator
• Knowledge of how to obtain and use remote sensing data
• Skills to be able to obtain, analyze and interpret empirical data
using quantitative and qualitative methods
• Skills to be able to follow and assess experimental procedures
• Skills to be able to handle common and safety-related
procedures in chemical and gene technology-classified
laboratories
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• Skills to be able to produce and use a standard curve, LambertBeers’ law for determining biomass of microorganisms and
determining concentration
• Skills to be able to use a multimeter and interpret the results in
terms of currents and voltages
• Skills to be able to use multi-spectral data to characterise and
map biophysical characteristics of soil, vegetation and water
• Skills to be able to read and use specialist symbolic language
and other formal representation
• Skills to be able to use relevant IT tools in connection with
empirical work
• The competence to be able to compare experimental, numeric
and analytical results
• The competence to be able to process and interpret data for a
simple development of a measured concentration into a rate
equation and determining a rate constant
• The competence to be able to design, implement and interpret
the results of a simple experiment to test antimicrobial drugs
• The competence to be able to describe and understand
transport phenomena in terms of current and voltage as well as
to be able to interpret swinging and resonance phenomena in
the harmonic oscillator
• The competence to be able to process, use, interpret and assess
remote sensing data

The course includes exemplary lab exercises in the fields of biology,
geography, physics and chemistry.
Overall content

Teaching and working methods

In the biology component, students work with bacterial growth and DNA
analysis. In the geography component, students work with remote
sensing data. In the physics component, students work with electric
circuits and harmonic oscillators. In the chemistry component, students
work with analysis of a sodium salt and the use of buffer solutions.

Laboratory exercises.

Type of exam
The course is passed through active, regular attendance and
satisfactory participation.

Type of exam

Active participation is defined as:
The student must participate in course related activities (e.g.
workshops, seminars, field excursions, process study groups,
working conferences, supervision groups, feedback sessions).
Regular attendance is defined as:
- The student must be present for minimum 75 percent of the
experimental/practical parts of the course with the developed
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analysis and interpretation of data in reports..
Satisfactory active participation is defined as:
- The student must during the course hand in eight laboratory
experiment reports.
Assessment: Pass/Fail.

Title

Basic Project 3 - Natural Science and Theory of
Science

Amended

01.09.20

Teaching language

English

Type of activity

Project

ECTS-rating

15 ECTS

• Knowledge of scientific theory aspects of subjects within the
Natural Sciences
• Knowledge of philosophical, historical, didactic and ethical
aspects of Natural Sciences
• Knowledge of natural scientific concepts, theories and methods
relevant to the chosen issue
• Skills to be able apply relevant empirical methods, including
qualitative methods when applicable
• Skill to be able to select and draw upon relevant literature,
including scientific-theoretical literature and relevant original
scientific sources
Learning outcomes and assessment criteria

• Skills to be able to describe an issue within the Naatural
Sciences in such a way that it becomes accessible to scientifictheoretical analysis and reflection
• Skills to be able to communicate one’s own investigations of
and reflections on Natural Sciences in conformity with
academic norms and standards, both in a project report as well
as in other written or oral communication
• The competence to be able to formulate and investigate a
relevant research question, both independently and in
cooperation with others, that illuminates the Natural Sciences
from a scientific-theoretical perspective
• The competence to be able to analyze Natural Sciences and the
language of Natural Sciences based on philosophical, historical,
didactic or ethical perspectives
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• The competence to be able to critically consider the strengths
and weaknesses of chosen theories and methods
• The competence to be able to in organize and manage a project
within defined frameworks and with in deadlines

Overall content

The purpose of the project is for the student to gain experience with
scientific-theoretical analysis of natural science as a historical, cultural
and societal phenomenon through working with a representative
example.

Teaching and working methods

The project is problem-oriented, exemplary and participant-led. The
intention of the project work is to develop the student’s proficiency in
applying natural science theories and methods while working on a
delimited academic area. The project work entails the student
independently formulating a problem statement of their own choosing so
that the project provides an exemplary realisation of the purpose of the
project in question. The project work concludes with the preparation of a
project report. An integrated part of the project is to develop the
student’s competences in academic communication in a scientific context
through sharing knowledge via oral presentations, posters, the project
report or some other form of written communication aimed at a specific
target group. Over the course of the project work, the group will undergo
an evaluation together with the supervisor in connection with the
halfway evaluation and once more at the end of the project.

Approval of the project work is contingent on the student having actively
and satisfactorily participated in the project, including the following
elements of the project work:

Prerequisites for participation in the exam

• The project formation process as well as selection and
delimitation of the project’s problem
• Problem statement seminar, where the problem statement is
presented and discussed
• The halfway evaluation, including the drafting of the written
halfway evaluation presentations as well as in the group’s
opponent role at the halfway evaluation
• The group’s preparation of the project report and any other
products
• The group’s project presentation and opponent role at the
internal final evaluation

Type of exam
Oral group exam for the participants in the project.

Type of exam

The starting point for the oral exam is the project report and
any supplementary material. The exam includes individual
presentations within one of the topics selected by the examiner,
which will be communicated to the students no later than 3
working days prior to the exam. Each individual presentation
may last up to 5 minutes. A dialogue between the student(s) and
the assessors about the project, will be conducted after the
individual presentation(s).
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There may be posed questions related to the subject area of the
project report.
The assessment is individual and is based on the project report,
any additional material and the student´s oral performance.
Permitted group size: 2-7 students.
The character limits of the project report are:
For 2 students: 24,000-180,000 characters, including spaces.
For 3 students: 24,000-192,000 characters, including spaces.
For 4 students: 24,000-192,000 characters, including spaces.
For 5 students: 24,000-204,000 characters, including spaces.
For 6 students: 24,000-204,000 characters, including spaces.
For 7 students: 24,000-204,000 characters, including spaces.
The character limits include the cover, table of contents,
summary, bibliography, figures and other illustrations, but
exclude any appendices.

Time allowed for exam including time used for assessment is
for:
2 students: 60 minutes.
3 students: 75 minutes.
4 students: 90 minutes.
5 students: 105 minutes.
6 students: 120 minutes.
7 students: 135 minutes.
Spelling and communication skills in the project report are part
of the assessment.
Permitted support and preparation materials at the oral exam:
All
Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Title

Basic course 3: Theory of Natural Science

Amended

01.09.20

Teaching language

English

Type of activity

Mandatory course

ECTS-rating

5 ECTS

Learning outcomes and assessment criteria
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• Knowledge of scientific-theoretical aspects in subjects within
the Natural Sciences
• Knowledge of philosophical, historical, didactic and ethical
aspects of Natural Sciences
• Skills to be able to select and draw upon relevant literature,
including scientific-theoretical literature and relevant original
scientific sources
• Skills to be able to describe an area or an issue within the
Natural Sciences, so that it becomes accessible to scientifictheoretical analysis and reflection
• Skills to be able to carry out investigations of and reflections on
the Natural Sciences and their roles and functions in education,
research and application
• The competence to be able to carry out scientific-theoretical
analysis on a delimited natural scientific research question
• The competence to be able to share knowledge about
investigations of and reflections on scientific-theoretical
aspects of subjects and issues within the Natural Sciences

Overall content

The course is designed around a number of science theory themes with
associated cases. Among other things, this will include traditional
philosophy of science positions such as logical positivism, Popper’s
falsificationism and Kuhn’s theory on scientific revolutions, as well as
core issues concerning scientific methods, natural history versus
experimental science, the foundation of mathematics and mathematics
as a modelling tool, pseudo-science, ethics, and the role of
computersimulation in science.

Teaching and working methods

Lectures and group work with reports for the cases.

Prerequisites for participation in the exam

Students must submit 6 group assignemnts during the course in groups
of 2-4 students. The assignements are set and approved by the course
coordinator. The assignements are handed in during the course and
followed by feedback.
Students who do not meet the prerequisite can resubmit the
assignments. Deadline is stated at study.ruc.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 1 hour.
Type of exam
Permitted support and preparation materials for the exam:
None.

Assessment: Pass/Fail.
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Title

Biological Chemistry

Amended

01.09.21

Teaching language

English

Type of activity

BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge and understanding of fundamental biochemical
terms, concepts, theories and mechanisms with particular
focus on:
• sKnowledge of the tructure and function of amino acids and
peptides
• Knowledge of handling and purification of proteins
• Knowledge of enzyme kinetics
• Knowledge of the structure and function of nucleic acids
• Knowledge of the structure and function of carbohydrates
• Knowledge of the structure and function of lipids

Learning outcomes and assessment criteria

• Skills to be able to apply fundamental biochemical terms,
concepts, theories and mechanisms in relation to biological
issues
• Skills to be able to account for the structure and function of
amino acids and proteins
• Skills to be able to account for the structure and function of
nucleic acids, carbohydrates and fats
• Skills to be able to analyze experimental data from simple
biochemical experiments
• Skills to be able to present and communicate biochemical
knowledge in an accurate and qualified manner, using
biochemical terms and concepts correctly
• The competence to be able to apply biochemical theories and
methods to the analysis of biological issues
• The competence to be able to solve simple practical and
experimental problems within the area of protein chemistry
and enzyme kinetics

Overall content

The course will cover the following themes: 1. pH, acid/base in relation
to biology; 2. amino acids, peptides and proteins; 3. Protein sequence
and structure; 4. Protein structure and function; 5. Reaction kinetics and
enzyme kinetics; 6. Enzymes and enzyme inhibition; 7. Regulation of
enzyme activity; 8. Nucleotides and nucleic acids; 9. Structures and
functions of carbohydrates; 10. Structures
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and functions of fats; 11. Methods for analysing proteins and measuring
enzyme activity.

Teaching and working methods

Prerequisites for participation in the exam

The themes are presented at theoretical sessions and half-day lab
exercises as well as through other activities.
The theoretical sessions include lectures and assignments that students
complete with the help of the lecturer.

• Active participation in lab exercises defined as at least 75%
participation.
• All reports must be submitted within 14 days after participating
in the given lab exercise and are followed by feedback. The
reports must be approved by deadline stated in study.ruc.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 3 hours.
Type of exam

Permitted support and preparation materials for the exam:
Non-programmable pocket calculator.

Assessment: 7-point grading scale.

Title

Calculus

Amended

01.09.19

Teaching language

English

Type of activity

Elective course: BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge of and experience with advanced differential and
integral calculus
• Knowledge of the core concepts of differential and integral
calculus, their scope and how they relate to one another

Learning outcomes and assessment criteria

• Knowledge of differential and integral calculus symbols and
formalism
• Skills to be able to read, analyze and understand issues within
the field of differential and integral calculus
• Skills to be able to use differential and integral calculus in
practical contexts such as mathematics and other subjects such
as Physics, Chemistry, Biology and Computer Science
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• Skills to be able to us differential and integral calculus symbols
and formalism
• The competence to be able to represent and use symbol
formalism within the field of differential and integral calculus
• The competence to be able to reason and communicate within
the field of differential and integral calculus
• The competence to be able to problem-solve in the field of
differential and integral calculus

Overall content

The course focuses on differential functions and applications of
differentiable functions consisting primarily of one variable. It begins
with a brief overview of differential and integral calculation of one
variable as taught in A-level mathematics in Danish upper secondary
school. The course then moves on to functions consisting of several
variables, introducing partially derived functions and gradients.

A combination of lectures and problem-solving assignments that entail
group work and presentations to the class.
Students on the course are introduced to an assignment bank, from
which they work on assignments relating to
each subject. Students must complete these assignments as preparation
for the course sessions as well as in group work during the course.
Teaching and working methods

All students are expected to actively contribute to the instruction by
reviewing assignments.
3-4 assignment sets are offered, and students receive feedback on their
submissions if they are delivered on time.
The written examination consists of a number of assignments from the
assignment bank.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 3 hours.
Type of exam

Permitted support and preparation materials for the exam: A
formulae collection of max. one A4 size page (both sides of the
paper may be used) made by the student and pocket calculator.

Assessment: 7-point grading scale.

Title

Cell Biology

Amended

01.09.19
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Teaching language

English

Type of activity

Elective course: BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge of the structure and functions of animal and plant
cells, which entails knowledge of core concepts and
fundamental theories in the fields of cell biology, metabolic
processes, classical genetics and molecular genetics
Learning outcomes and assessment criteria

• Skills to be able to understand basic biochemical, genetic and
physiological process in connection with cell structure and
communication
• The competence to be able to analyze biological issues based on
the molecular structure of cells

Overall content

The course will cover the following topics: Structure and function of
macromolecules , metabolism, cell structure and function, membrane
structure and function, cellular respiration, photosynthesis, transport
processes and nutrient uptake in plants, cell reproduction, chromosomal
basis for heredity, protein synthesis, genetics in viruses and bacteria,
gene expression and DNA technology.

Teaching and working methods

Joint lectures followed by work on assignments (groups of 6). At every
course session one group presents their answers.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 3 hours.
Type of exam

Permitted support and preparation materials for the exam: Own
notes (maximum 25 A4 size pages).

Assessment: 7-point grading scale.

Title

Classical Mechanics

Amended

01.09.19

Teaching language

English

Type of activity

Elective course: BC 4-8 course

ECTS-rating

5 ECTS
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• Knowledge of the structure of classical mechanics as a theory
• Knowledge of Newton’s laws
• Knowledge of fundamental conservation laws
• Knowledge of point and rigid body mechanics
• Skills to be able to complete assignments relating to classical
mechanics
Learning outcomes and assessment criteria

• Skills to be able to set up and solve differential equations for
simple mechanical systems
• The competence to be able to create an overview of and analyze
issues using classical mechanics
• The competence to be able to select an appropriate problemsolving strategy for non-trivial problems relating to mechanics
• The competence in physical problem-solving within the field of
classical mechanics

Overall content

Newton's laws, conservation laws, point body mechanics, rigid body
mechanics.

Teaching and working methods

Topics from the textbook are reviewed by the lecturer and discussed in
the course. The course focuses heavily on completing assignments and
problems as well as associated strategies for doing so. Students have the
option to submit written assignment sets and receive feedback on them.

Prerequisites for participation

Students are enrolled into this course on the assumption that they have
skills corresponding to A-level Physics in Danish upper secondary
school.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 3 hours.
Type of exam

Permitted support and preparation materials for the exam:
Course material and own notes.

Assessment: 7-point grading scale.

Title

Energy and Climate Changes

Amended

01.09.20

Teaching language

English
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Type of activity

Elective course: BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge of fundamental principles concerning energy,
resources and technologies, particularly in relation to
renewable energy

Learning outcomes and assessment criteria

• Knowledge about climate and climate change, the possible
reasons for climate change and the consequences thereof in
relation to nature and humans
• Skills to be able to apply theories, methods and concepts
related to energy and climate change
• The competence to be able to perform analysis and reflect and
discuss on issues related to climate change and energy

The course consists of two components:
Part 1: Natural Science part

Overall content

• Climate adaptation and mitigation: What is being done and
what can be done?
• Introduction: Energy and society, Earth’s energy balance,
pollution and climate change issues
• Climate systems and modelling
• Climate change, causes and effects
Part 2: Socio-Technical part
• Principles of renewable energy: Resources, conversion,
application
• Energy generation, energy chains, energy efficiency, production
methods, available resources and pollution
• Selected energy technologies, like bio-energy (combustion),
biogas (digestion), wind power, etc.
• Impact on agriculture, society and ecosystems

Teaching and working methods

Prerequisites for participation in the exam

Type of exam

Lectures with group discussions and oral/written assignments,
excursions/fieldtrips to gain new knowledge.
Students will work on four assignments and give two oral presentations
during the course and receive feedback.

Students must submit four assignments and give two oral presentations
during the course in order to be able to participate in the exam.
Students who do not apply to the above are given a new deadline to hand
in 6 assignments in order to fulfill the prerequisite.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
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The duration of the exam is 3 hours.
Permitted support and preparation materials for the exam: Own
notes and computer without internet access.

Assessment: 7-point grading scale.

Title

Environmental Studies and Human Health

Amended

01.09.21

Teaching language

English

Type of activity

Elective course: BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge of key concepts from environmental risk
assessment
• Knowledge of ecosystems and the influence of humanity on
ecosystems and the planet’s resources are affected by humanity
• Knowledge of the impact of environmental effects on human
health
• Skilss to identify and describe relevant methods to assess
environmental effects

Learning outcomes and assessment criteria

• Skills to use available information to assess the impact of
humans on ecosystems
• Skills to assess the impacts of human activites on the
environment and, in turn, the effects on human health
• The competence to use and interpret available information
from environmental risk assessment
• The competence to analyze and give a qualified estimate on
impacts of selected human activites on the environment
• The competence to analyze and assess the significance of
environmental effects on public healthbe able to understand
basic methods in the field of environmental risk assessment

Overall content

Key concepts and methods in: • Environmental biology and
environmental risk (nutrient cycles, resource utilisation, pollution and
ecotoxicology) • Environmental and health regulation • Relationship
between environment and health

Teaching and working methods
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A combination of lectures and problem-solving assignments that entail
group work and presentations for the class. There will also be hands-on
exercises. All students are expected to actively contribute to the
instruction.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 3 hours.
Type of exam

Permitted support and preparation materials for the exam:
Dictionaries and pocket calculator.

Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Title

Functional Biology – Botany

Amended

01.09.19

Teaching language

English

Type of activity

Elective course: BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge of modern evolutionary theory
• Knowledge of the structure of the taxonomic system
• Knowledge of the general systematics of plant-like organisms
• Knowledge of relationships between morphological form and
function
• Knowledge of the role of adaptation mechanisms in evolution

Learning outcomes and assessment criteria

• Skills in identification and taxonomic placement of selected
organisms based on their morphological structures
• Skills to be able to classify plants and plant-like organisms by
phylum and in some cases clas
• Skills to be able to compare morphological and functional
aspects of plant-like organisms
• The competence to be able to understand and describe the
function of visible morphological and anatomical
characteristics of the organisms
• The competence to be able to use morphological structures as
the basis for an evolutionary analysis of various life form
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• The competence to be able to understand how an organism is
evolutionarily and taxonomically related to other plant-like
organisms

Overall content

This course is a theoretical and practical course about the origins and
evolution of life, focusing in particular on the relationship between
morphological form and function as well as the evolution of plant-like
organisms (i.e. certain bacteria, algae, higher plants and fungi).
The course is based on a theoretical and practical review of the
evolutionary history of plants, starting from the first photosynthetic
bacteria via the protists (i.e. algae and certain other plant-like
organisms) to the higher plants and fungi.
The course focuses in particular on morphological and functional
aspects.

Teaching and working methods

The course is taught through a combination of lectures, group
discussions and practical lab exercises.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 3 hours.
Type of exam

Permitted support and preparation materials for the exam:
Dissection kit.

Assessment: 7-point grading scale.

Title

Functional Biology – Zoology

Amended

01.09.19

Teaching language

English

Type of activity

Elective course: BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge of the relationship between morphological
characteristics and functional aspects of the animal
classification system
Learning outcomes and assessment criteria

• Knowledge of adaptation processes and their significance to the
evolutionary process in the animal classification system
• Knowledge of animal identification as well as the taxonomical
classification of the main groups of the animal kingdom

28

• Skills to be able to perform dissections of animals for the
purpose of classification
• Skills to be able to classify any animal to the level of phylum
and in some cases class
• Skills to be able to understand and describe the function of
visible morphological and anatomical characteristics of a given
organism
• The competence to be able to work with complex issues within
the field of zoology using relevant scientific literature
• The competence to be able to understand and communicate
how an organism is evolutionarily and taxonomically related to
other organisms in the animal kingdom

Overall content

This is a theoretical and practical course on the form, function and
evolution of animals (e.g. protozoa, invertebrates and vertebrates).

Teaching and working methods

The course subjects are reviewed through a combination of lectures and
practical exercises.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 3 hours.
Permitted support and preparation materials for the exam:
None.

Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Type of exam

Reexam
Individual oral exam with a starting point in a visual
presentation.
The exam is conducted as a dialogue
There may be posed questions in any part of the curriculum.
Time allowed for exam including time used for assessment: 20
minutes.
The assessment is an assessment of the oral examination. The
written product(s) is not part of the assessment..
Permitted support and preparation materials for the oral exam:
None.
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Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Title

Functional Programming and Language
Implementations

Amended

01.09.2020

Teaching language

English

Type of activity

BC 4-8 course

ECTS-rating

5 ECTS

• knowledge about fundamental programming-language
concepts, including expressions, statements, variables, values,
types, environments, stores, and functions and closures
• knowledge about the functional programming paradigm,
including polymorphism, higher-order functions, and recursion

Learning outcomes and assessment criteria

• knowledge about the principles behind interpreters and
compilers, their structure, and the techniques typically used to
implement them
• skills needed to design and implement functional programs
• skills needed to implement interpreters and compilers for
simple programming languages
• competencies to use functional programming languages and
techniques in simple applications
• competencies to design and implement new programming
languages

Overall content

This course introduces students to two topics within the area of
programming languages, namely (1) functional programming and (2)
compilers, interpreters, and other programming-language
implementations.
The course covers (under topic 1) functional programming techniques,
lists, trees, and other datatypes, higher-order functions, pattern
matching, types and polymorphism, and recursion; and (under topic 2)
the basic principles of programming-language implementation, abstract
syntax trees, interpretation, lower-level languages, abstract machines,
type checking, and compilation. As a synergy, the course demonstrates
the effectiveness of using functional languages to implement compilers
and interpreters for (other) programming languages. In effect, the course
teaches fundamental programming-language concepts both from the
perspective of language use and from the perspective of language design
and implementation.
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Teaching and working methods

Lectures, in-class exercise sessions, and homework. Students are
encouraged to solve and get feedback on a number of smaller
assignments during the course.

Prerequisites for participation

Experience at a level corresponding to having completed Essential
Computing 1 (EC1), Scientific Computing, or an equivalent course.

Type of exam
Individual oral exam with a starting point in a mini project
(based on a problem description provided by the lecturer)
possibly done by a group.
The student begin the exam with a short presentation after
which the exam takes place as a dialogue
There may be posed questions in any part of the curriculum.
Permitted group size: 2-3 students.
The character limits of the written product are:
For 1 student: 1,200-4,800 characters, including spaces.
For 2 students: 1,200-4,800 characters, including spaces.
For 3 students: 1,200-4,800 characters, including spaces.

Type of exam

The character limits include the cover, table of contents,
bibliography, figures and other illustrations, but exclude any
appendices.
Time allowed for exam including time used for assessment: 20
minutes.
The assessment is an overall assessment of the written
product(s) and the subsequent oral examination..
The assessment is individual and based on the student's
individual performance.
Permitted support and preparation materials for the oral exam:
Own mini-projects.
Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Title

Linear Algebra

Amended

01.09.20

Teaching language

English

Type of activity

Elective course: BC 4-8 course
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ECTS-rating

5 ECTS

• Knowledge of the real vector spaces, R^n and subspaces
thereof
• Knowledge of linear equations
• Knowledge of matrices and their properties
• Knowledge of basis and dimension
• Knowledge of linear transformations and their relation to bases
and matrices

Learning outcomes and assessment criteria

• Knowledge of eigen values and eigen vectors of linear
transformations
• Skills to to solve systems of linear equations
• Skills to be able to calculate with matrices
• Skills to be able to determine basis and dimension of subspaces
• Skills to be able to express a linear transformation in terms of
bases
• Skills to be able to complete a mathematical argument and a
mathematical proof
• • The competence to practice linear algebra in relation to pure
and applied mathematical problems.

Overall content

Linear algebra in the real vector spaces, R^n and subspaces thereof,
matrices and linear transformations, bases and dimensions, eigenvalues
and systems of linear equations.

Teaching and working methods

Relatively short introductory and summary presentations by the lecturer,
followed by group work with assigned tasks. Each course session covers
one set of assignments. Students will be assigned 2-3 take-home
assignment sets, which they will receive feedback on.

Type of exam
Individual oral exam without preparation time.
The starting point for the exam is one or more question from a
list of questions the students are familiar with that will be
drawn when the examination begins.
Type of exam

The exam is conducted as a dialogue.
There may be posed questions in any part of the curriculum.
Time allowed for exam including time used for the drawing of
question and for assessment: 20 minutes.
Permitted support and preparation materials: All.
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Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Title

Logic and Discrete Mathematics

Amended

01.09.20

Teaching language

English

Type of activity

BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge of logic and discrete mathematics as well as
example applications of logic and discrete mathematics

Learning outcomes and assessment criteria

• Skills to communicate logical and algorithmic reasoning, both
oral and written
• The competence to apply logic and discrete mathematics as a
modelling tool, as well as a specification and communication
tool relevant to the Natural Sciences (not at least Computer
science)

Overall content

The course will cover propositional- and predicate logic (informal and
formal), sets and functions, algorithms, mathematical induction, formal
languages.

Teaching and working methods

Survey lectures, group and individual work, including theory building
problems and traditional exercises. During the semester the student will
have time to work on 2-3 mini-projects based on questions provided by
the lecturer and receive feedback.

Type of exam
Individual oral exam with a starting point in in 2-3 mini
projects (based on a problem description provided by the
lecturer possibly done by a group.
The student begin the exam with a short presentation after
which the exam takes place as a dialogue
Type of exam

There may be posed questions in any part of the curriculum.
Permitted group size: 2-2 students.
The character limits of the written product are:
For 1 student: 14,400-36,000 characters, including spaces.
For 2 students: 14,400-36,000 characters, including spaces.
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The character limits include the cover, table of contents,
bibliography, figures and other illustrations, but exclude any
appendices.
Time allowed for exam including time used for assessment: 20
minutes.
The assessment is an overall assessment of the written
product(s) and the subsequent oral examination..
The assessment is individual and based on the student's
individual performance.
Permitted support and preparation materials for the oral exam:
Own mini-projects.
Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Title

Organic Chemistry

Amended

01.09.20

Teaching language

English

Type of activity

BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge of fundamental organic chemistry
• Knowledge of modern structural concepts and nomenclature in
organic chemistry
• Knowledge of phenomena in geometrical isomers,
stereoisomerism and tautomerism
• Skills to be able to work with safety handling organic
compounds
Learning outcomes and assessment criteria

• Skills to be able to carry out chemical synthesis experiments
based on synthesizing instructions
• Skills to be able to make standard organic-chemical lab
techniques such as distillation, vacuum filtering, recrystallisation and thin-layer chromatography
• Skills to be able to identify functional groups using simple test
tube experiments
• The competence to be able to formulate problem statements
and solving them within the structure and reaction-related
characteristics of organic bonds
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• The competence to be able to interpret results from
experiments with organic compounds
• The competence to be able to use concepts and methods from
organic chemistry in other parts of chemistry and in the field of
biology

Overall content

The course is about describing and illustrating structures, functional
groups and reactivity of organic compounds, the principles of organic
synthesising and identification of reaction products based on thin-layer
chromatography and mass spectrometry, all of which is covered in the
lectures and used in lab experiments.

Teaching and working methods

Lectures, assignments and lab exercises. Students will prepare reports on
the lab exercises and receive feedback on them. The knowledge, skills
and competences the students acquire by preparing and submitting the
reports will be helpful for the written examination.

Prerequisites for participation in the exam

Active participation in the laboratory activities of minimum 75%.
Associated laboratory reports must be submitted and approved in due
time.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 3 hours.
Type of exam

Permitted support and preparation materials for the exam:
Computer without internet access during the exam, pocket
calculator, course material and own notes.

Assessment: 7-point grading scale.

Title

Scientific Computing

Amended

01.09.20

Teaching language

English

Type of activity

BC 4-8 course

ECTS-rating

5 ECTS

Learning outcomes and assessment criteria

• Knowledge of how computer programs are relevant within the
Natural Sciences
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• Knowledge of techniques to represent natural science concepts
such as motion, speed, acceleration and forces in computer
program
• Knowledge of techniques for modelling and simulating
dynamic development systems using computer program
• Knowledge of data analysis algorithms such as cluster analysis
• Skills to be able to program techniques to use and capture
natural processes to support research in the Natural Sciences
• The competence to be able to use programs to model natural
science phenomena (fundamental skills)

The course covers basic programming skills. The selected programming
examples and exercises show how programming can be used to capture
natural processes and support the Natural Sciences.
General topics:
Overall content

Teaching and working methods

•
•
•
•
•
•
•

Modelling and simulation
Visualisation
Introduction to programming
Basic interactive graphics
Motion, speed, acceleration and forces
Cellular automata for modelling dynamically evolving systems
Data mining and cluster analysis

Lectures and exercises.

Type of exam
Individual oral exam based on a portfolio (consisting of 2-4
products).
The student begins the exam with a short presentation followed
by a dialogue.
There may be posed questions in any part of the curriculum.

Type of exam

The character limit of the written product is 1,200-4.800
characters, including spaces.
The character limits include the cover, table of contents,
bibliography, figures and other illustrations, but exclude any
appendices.
Time allowed for exam including time used for assessment: 20
minutes.
The assessment is an overall assessment of the written
product(s) and the subsequent oral examination.
Permitted support and preparation materials for the oral exam:
All.
Assessment: 7-point grading scale.
Moderation: Internal co-assessor.
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Title

Supplementary Physics

Amended

01.09.20

Teaching language

English

Type of activity

BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge of key concepts from classical mechanics and
thermodynamics
• Knowledge of mathematical methods in the field of differential
and integral calculus as well as simple vector calculus
• Skills to be able to solve simple Physics-related assignments
Learning outcomes and assessment criteria

• Skills to be able to use Physics-related concepts to understand
and describe Physics-related problems
• Skills to be able to describe simple physical phenomena
quantitatively
• The competence to be able to use physical concepts and
mathematical methods for problem-solving in the fields of
mechanics and thermodynamics

Key concepts from classical mechanics:
Overall content

Teaching and working methods

Forces, Newton’s laws, motion with constant acceleration, harmonic
motion, circular motion, gravitation and energy conservation.
Thermodynamics: First and second law, kinetic theory of gases, Carnot
cycle and entropy.

A combination of lectures and problem-solving assignments that entail
group work and presentations to the class. All students are expected to
actively contribute to the instruction. Students are offered 4-6
assignment sets and will receive feedback on their submissions if
received on time. Students are also offered a mid-term test with feedback
in the same format as the final examination.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
Type of exam

The duration of the exam is 3 hours.
Permitted support and preparation materials for the exam:
Course book/materials and non-programmable pocket
calculator.
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Assessment: 7-point grading scale.

Title

Statistical Models

Amended

01.09.20

Teaching language

English

Type of activity

BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge of common statistical models and distributions
• Knowledge of common statistical tests and associated methods
• Knowledge of null hypotheses and alternative hypotheses
• Skills to be able to analyze whether data follows a certain
statistical model
• Skills to be able to perform common statistical tests, including
checking the conditions for these tests

Learning outcomes and assessment criteria

• Skills to be able to identify a testable null hypothesis that can
be tested with common statistical analyses
• Skills to be able to interpret results of common statistical
analysis
• The competence to be able to assess whether data is suited for
analysis with common statistical methods and being able to
select a fitting method of analysis
• The competence to be able to communicate requirements for
data if they are to be analysed using a given statistical method
• Competences to be able to share and interpret results of
common statistical analysis

Overall content

Common statistical models based on binominal and normal distribution.
Statistical model formulas, parameter estimates and hypothesis testing,
including X², t- test, ANOVA and linear regression.

Teaching and working methods

The course consists of combinations of lectures, in-class exercises and
take-home assignments. Students must complete 2 written take-home
assignments and will receive feedback in different formats on these. At
the end of the course, students must work on a mini-project in groups.

Type of exam
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Type of exam
Individual oral exam based on a mini project (based on a
problem description provided by the lecturer) made by the
group.
Questions during the exam can be based on the subjects of the
assignments the students have had the opportunity to prepare
during the course.
There may be posed questions in any part of the curriculum.
Permitted group size: 4-5 students.
For 4 students: 12,000-16.800 characters, including spaces.
For 5 students: 12,000-16.800 characters, including spaces.
The character limits include the cover, table of contents,
bibliography, figures and other illustrations, but exclude any
appendices.
Time allowed for the exam including time used for assessment:
20 minutes.
The students are examined separately.
The assessment is an overall assessment of the written
product(s) and the subsequent oral examination..
Permitted support and preparation materials for the oral exam:
All.
Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Title

The Chemical Reaction

Amended

01.09.20

Teaching language

English

Type of activity

BC 4-8 course

ECTS-rating

5 ECTS

• Knowledge of theories and methods in general chemistry and
physical chemistry
• Knowledge of conservation laws in chemistry
Learning outcomes and assessment criteria

• Knowledge of how to balance of chemical reactions
• Knowledge of gas laws and properties of liquids
• Knowledge of thermodynamics and kinetics
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• Knowledge of electro chemistry
• Skills to be able to use the fundamental and general chemical
and physical-chemical theories in relation to solving assigned
problems
• Skills to be able to perform calculations in connection with
laboratory/experimental work, including using data from
tables
• Skills to be able to carry out equilibrium and stoichiometric
calculations of chemical reactions
• The competence to be able to analyze chemical systems by use
of general theories and models
• The competence to be able to use the different chemical
theories in relation to calculations of quantitative properties of
complex systems

Overall content

The course covers fundamental chemistry and physical chemistry
theories and their applications in relation to understanding and
calculating chemical reactions. Theories and methods are used in
connection with experimental work. The course gives students
knowledge needed in order to continue in advanced chemistry and
biology courses and to use chemical methods and calculations in the
lablaboratory work in general.

Teaching and working methods

Subjects from the textbook are covered in lectures and through
discussions between students and the lecturer in connection with
problem solving sessions.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 3 hours.
Type of exam

Permitted support and preparation materials for the exam:
Computer without internet access during the exam, pocket
calculator, course material and own notes.

Assessment: 7-point grading scale.

3.2 Subject modules
The objective of the subject modules is to strengthen knowledge, skills and competences gained in the basic courses and
projects, in order for the student to:
• gain knowledge of the disciplines, main traditions and subject areas of the selected subject module(s),
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• be able to use the most important theories and methods of the subject module(s),
• understand the role of the selected subject module(s) in the bachelor programme’s main subject area and can
reflect on it,
• be able to justify and select relevant solution and analysis models
The bachelor programme contains subject modules for two subjects. If the student chooses a subject that is approved as
a single subject bachelor programme, both subject modules can, however, be placed in this subject.
The subject modules form the academic basis for the preparation of the bachelor project.
The student chooses from among the bachelor subject combinations that are approved within the main subject area of
the bachelor programme.

3.3 Elective courses

Objective
The objective of the elective courses is to strengthen the student’s ability to:
• substantiate their education and put it into a perspective, enabling the student to orient their learning in a
direction of their own choosing,
• qualify the student in a practical and/or theoretical direction in addition to the programme elements included
in the subject modules or the basic courses and projects component of the bachelor’s programme.
The course/courses correspond to a total of 10 ECTS points.
Each elective course corresponds to either 5 or 10 ECTS credits:
• The student may choose freely from among the elective courses offered in English by the bachelor boards of
study.
• additionally, the student may choose freely from among the subject module courses offered in English, as
elective courses.
• The elective courses must be ECTS-rated study activities that fall under university programmes at the bachelor
level.
The Board of Studies may offer courses that can only be taken as optional courses.
Programme elements
• Understanding the continuous world (5 ECTS)
• Understanding the universe (5 ECTS)
• Data Science and Visualization (5 ECTS)
• Focus course within Natural Science (5 ECTS)

Title

Understanding the Continuous World

Amended

01.09.19

Teaching language

English

Type of activity

Elective course

ECTS-rating

5 ECTS

Learning outcomes and assessment criteria

• Knowledge of basic physical quantities and their mathematical
representations
• Knowledge of how differential and integral calculus can help
obtain physics insights

41

• Knowledge of fluid models and fluid dynamics, including
knowledge of Stokes’ and Greens’ theorems
• Skills to be able visualise and interpret vector fields
• Skills to be able to use differential operators in connection with
gradient, divergence and rotation
• Skills to be able to calculate integrals for volumes; path, surface
and flux integrals
• The competence to be able to use and understand
mathematical formalism in Physics
• The competence to be able to analyze mathematical models for
physical systems through scalar and vector fields
• The competence to be able to use conservation laws in relation
to the modelling of fluid dynamics

Overall content

The purpose of this course is to provide students with an introduction to
the mathematics behind fluid dynamics (hydrodynamics). This area of
mathematics is primarily based on differential operators and integrals of
scalar and vector fields. The course is based on examples and analyses of
simple systems and fluid models. While the course focuses on fluid
dynamics, the content is relevant to nearly all subject areas within the
field of physics, e.g. classical mechanics and electrodynamics.
The course is aimed at students with an interest in physics, applied
mathematics and mathematical modelling.

The topics will be presented in lectures. Students are expected to prepare
for lectures by reading the text book and using various online resources.
Each course session will include working on problem-solving.
Teaching and working methods

Students will work on three assignment sets during the course. Students
receive feedback on their submissions if received on time. The
completion of the three assignment sets form the basis for the oral
examination.

Type of exam
Individual oral exam without preparation time.
The starting point for the exam is a question that will be drawn
when the examination begins.

Type of exam

The exam is conducted as a dialogue.
There may be posed questions in any part of the curriculum.
Time allowed for exam including time used for the drawing of
question and for assessment: 20 minutes.
Permitted support and preparation materials: All.
Assessment: Pass/Fail.
Moderation: Internal co-assessor.
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Title

Understanding the Universe

Amended

01.09.2021

Teaching language

English

Type of activity

Elective course

ECTS-rating

5 ECTS

• Knowledge of the main astronomical objects, from planets to
the universe itself
• Knowledge of how matter is organised in the universe
Learning outcomes and assessment criteria

• Knowledge of the basic processes that drive changes in the
universe
• Knowledge of the solar system and its formation
• The competence to be able to communicate interpretations of
astronomical data at a relevant academic level

Students will become familiar with the most important astronomical
objects, from planets to the universe as an object. Students will work on
reading and interpreting different types of images from telescopes and
other visual representations of astronomical data based on theoretical
knowledge and insight.

Overall content

They will also be introduced to time and length scales in the universe and
the associated structures and processes. The role of light as a messenger
of astronomical phenomena will be covered as well. The solar system
(our own) and its formation will be covered as an example of how solar
and planetary systems form in general. The properties and development
of the Sun will also be covered. Students will also work with simulations
using MatLab.
The structure and formation of our own galaxy the Milky Way will be
covered, along with classification of galaxies in general, methods of
determining their distances and the larger structures which they form.
Throughout the course the usefulness of simple order-of-magnitude
estimates of relevant physical quantities will be emphasized.
Finally, students will be presented with examples from astronomical
research in the form of current research projects and space missions.

Teaching and working methods

The topics will be presented in lectures. Students are expected to prepare
for lectures by reading the text book and using various online resources.
During each course session, students will work on problem-solving
exercises, particularly relating to the use of different visual
representations of astronomical data.
Students will work on 4 take-home assignments which can be completed
in groups of 2-4. The final assignment will take the form of a miniproject.
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Some assignments involve working with simple simulations using
Matlab, and build upon what NatBach students have learned in the basic
courses BK1 and BK2: reading and understanding a script and making
small modifications which might involve calling a function or writing
data to a file. Most of the necessary code is provided. Equivalent
experience with another language, for example Python, is good enough.
Completed assignments will be presented and discussed in the course.
There will be some degree of freedom for the students in terms of which
issues will be worked with and which authentic astronomical data to
draw upon.

Prerequisites for participation in the exam

The re-examination is only available to students who have attended at
least 50% of the course and has handed in 2 of the 4 assignments.

Type of exam
The course is passed through active, regular attendance and
satisfactory participation.
Active participation is defined as:
The student must participate in course related activities (e.g.
workshops, seminars, field excursions, process study groups,
working conferences, supervision groups, feedback sessions).
Regular attendance is defined as:
- The student must be present for minimum 75 percent of the
lessons.
Satisfactory active participation is defined as:
- The student must during the course hand in four written
assignments.
Type of exam
Assessment: Pass/Fail.

Reexam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 3 hours.
Permitted support and preparation materials for the exam: Text
books, notes and electronic pocket calculator (all types).

Assessment: Pass/Fail.

Titel

Elective Course: Data Science and Visualization

Undervisningssprog

Engelsk
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Type

Elective Course

ECTS-normering

5 ECTS

• Knowledge of data science as a subject, data science process
and data types, and how they are relevant to one’s own
subject(s) and research

Læringsudbytte/bedømmelseskriterier

• Knowledge of typical machine learning and data mining
techniques, e.g., supervised and unsupervised learning,
associate rule mining, classification and clustering
• Knowledge of techniques of data visualization
• Skills to be able to carry out the complete process of data
science to support one’s own research
• The competence to be able to use or create computer programs
for data science tasks in one’s own subject(s) and research

Overordnet indhold

The course covers data science, the underlying computing techniques
from machine learning and data mining, and data visualization needed
for data science. General topics: Data science in a nutshell (process/
steps, and data types), machine learning (models, features, tasks and
evaluation), data mining (classification, clustering, association rules),
data visualization.

Undervisnings- og arbejdsform

Lectures, exercises and mini-project.

Type of exam
Individual oral exam with a starting point in a mini project
possibly done by a group.
The student begins the exam with a short presentation after
which the exam takes place as a dialogue
There may be posed questions in any part of the curriculum.
Permitted group size: 2-5 students.
The character limits of the written product are:
Prøveformer

For 1 student: 4,800-24,000 characters, including spaces.
For 2 students: 4,800-24,000 characters, including spaces.
For 3 students: 4,800-24,000 characters, including spaces.
For 4 students: 4,800-24,000 characters, including spaces.
For 5 students: 4,800-24,000 characters, including spaces.
The character limits include the cover, table of contents,
bibliography, figures and other illustrations, but exclude any
appendices.
Time allowed for exam including time used for assessment: 20
minutes.
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The assessment is an overall assessment of the written
product(s) and the subsequent oral examination..
The assessment is individual and based on the student's
individual performance.
Permitted support and preparation materials for the oral exam:
All.
Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Title

Focus Course within Natural Science

Amended

01.09.2019

Teaching language

English

Type of activity

Elective course

ECTS-rating

5 ECTS

• Knowledge of theoretical, methodical or practical knowledge
within the focus area

Learning outcomes and assessment criteria

• Skills to be able to apply relevant academic concepts and
methods within the focus area
• The competence to be able to problem-solve within the focus
area using modelling, simulation or empirical - including
experimental - investigations

Overall content

A focus area that can illuminate key aspects of natural science subjects as
well as their applications and how they interact.

Teaching and working methods

Lectures, study group presentations and discussions as well as working
on problem-solving through 4-6 mini-projects. The mini-projects can be
completed individually or in small groups.

Type of exam 1
The course is passed through active, regular attendance and
satisfactory participation.
Type of exam

Active participation is defined as:
The student must participate in course related activities (e.g.
workshops, seminars, field excursions, process study groups,
working conferences, supervision groups, feedback sessions).
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Regular attendance is defined as:
- The student must be present for minimum 75 percent of the
lessons.
Satisfactory active participation is defined as:
- The student must during the course hand in four written
assignments.
Assessment: Pass/Fail.

Reexam 1
Individual oral exam with preparation.
The starting point for the exam is an assignment.
The student begins the exam with a short presentation.
There may be posed questions in any part of the curriculum.
Time for preparation including time to pick a question by
drawing lots: 20 minutes.
Time allowed for exam including time used for assessment: 20
minutes.
Permitted support and preparation materials: Own miniprojects.
Assessment: Pass/Fail.
Moderation: Internal co-assessor.

Type of exam 2
Individual oral exam with preparation.
The starting point for the exam is an assignment.
The student begins the exam with a short presentation.
There may be posed questions in any part of the curriculum.
Time for preparation including time to pick a question by
drawing lots: 20 minutes.
Time allowed for exam including time used for assessment: 20
minutes.
Permitted support and preparation materials: Own miniprojects.
Assessment: Pass/Fail.
Moderation: Internal co-assessor.
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3.4 Bachelor project

Programme elements
• Bachelor Project (15 ECTS)

Title

Bachelor Project

Amended

01.09.20

Teaching language

English

Type of activity

Project

ECTS-rating

15 ECTS

• Knowledge of concepts, theories and methods within the
Natural Sciences relevant to the chosen issue
• Knowledge of and an overall grasp of selected fields of natural
science that are relevant to the issue
• Knowledge of and an overall grasp of methods and approaches
relevant to the issue
• Knowledge of relevant academic, societal, scientific-theoretical
or didactic perspectives on the issue
• Skills to be able to use relevant experimental or other empirical
methods
• Skills to be able to use relevant quantitative and qualitative
methods
• Skills to be able to use relevant IT tools in the project work
efficiently
Learning outcomes and assessment criteria

• Skills to be able to systematically search for relevant scientific
literature as well as to be able to use original scientific
literature to illuminate the selected issue
• Skills to be able to share information about an investigation of
an issue within the Natural Sciences in accordance with
academic standards and norms, both orally and in writing
• Skills to be able to organize and manage a project in an
efficient manner within a set timeframe
• The competence to be able to take a critical approach to the
strengths and weaknesses of the theories and methods used
• The competence to be able to identify and link elements of
empirical data, theories, models and simulations
• The competence to be able to undertake observations and
carrying out experiments in relation to the selected issue
• The competence to be able to design and carry out relevant
empirical investigations
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• The competence to be able to design, analyze and criticize
mathematical or other models within the Natural Sciences
• The competence to be able to reflect on and account for the
character of the project and its placement in relation to one or
several subjects within the Natural Sciences
• The competence to be able to reflect on and communicate
about one’s own academic and personal competences

Overall content

Teaching and working methods

The purpose of the bachelor’s project is for the student to undertake a
detailed investigation in relation to their prior studies on the basis of
experience and academic insight acquired through their studies. The
bachelor’s project must decisively draw upon and use natural science
theories and methods to illuminate a complex natural science issue.
The Head of Studies must approve the area within which the bachelor’s
project problem statement is to be formulated. This is to ensure that the
student can be allocated relevant supervision. The Head of Studies
approves the topic of the bachelor’s project and also sets a deadline for
submission of the bachelor’s project.

The bachelor project is problem-oriented, exemplary and participant-led.
The intention of the project work is to develop the student’s proficiency
in applying natural science theories and methods while working on a
delimited academic area. The project work entails the student
independently formulating a problem statement of their own choosing so
that the project provides an exemplary realisation of the purpose of the
project in question.
Over the course of the project work, the group will undergo an evaluation
together with the supervisor in connection with the halfway evaluation
and once more at the end of the project.

Approval of the project work for the bachelor project is contingent on the
student having actively and satisfactorily participated in the project,
including the following elements of the project work:

Prerequisites for participation in the exam

Type of exam

• The project formation process as well as selection and
delimitation of the project’s problem
• Problem statement seminar, where the problem statement is
presented and discussed
• The halfway evaluation, including the drafting of the written
halfway evaluation presentations as well as in the group’s
opponent role at the halfway evaluation
• The group’s preparation of the project report and any other
products
• The group’s project presentation and opponent role at the
internal final evaluation

Type of exam
Individual or group exam for the participants in the bachelor
project.
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The bachelor project is normally written in groups, but may be
written individually. The oral exam is an individual exam for
students who have completed the project report alone or for
those who have requested an individual exam. All other oral
exams are held as group exams.
The starting point for the oral exam is the students' bachelor
project report and any supplementary material. The exam
includes individual presentations within one of the topics
selected by the examiner, which will be communicated to the
students no later than 3 working days prior to the exam. Each
individual presentation may last up to 5 minutes. A dialogue
between the student(s) and the assessors about the project, will
be conducted after the individual presentation(s).
There may be posed questions to any part of the the subject area
of the project report.
The assessment is individual and is based on the project report,
any additional material and the student´s oral performance.
Permitted group size: 2-6 students.
The character limits of the project report are:
For 1 student: 24,000-180,000 characters, including spaces.
For 2 students: 24,000-180,000 characters, including spaces.
For 3 students: 24,000-192,000 characters, including spaces.
For 4 students: 24,000-192,000 characters, including spaces.
For 5 students: 24,000-204,000 characters, including spaces.
For 6 students:24,000-204,000 characters, including spaces.
The character limits include the cover, table of contents,
summary, bibliography, figures and other illustrations, but
exclude any appendices.
The project report must include a summary. The summary can
either be written in English or Danish.
The summary is included in the overall assessment with a
weighting of 5 percent.
Time allowed for exam including time used for assessment:
1 student: 30 minutes.
2 students: 60 minutes.
3 students: 75 minutes.
4 students: 90 minutes.
5 students: 105 minutes.
6 students: 120 minutes.
Spelling and communication skills in the project report are part
of the assessment.
Permitted support and preparation materials at the oral exam:
All
Assessment: 7-point grading scale.
Moderation: External examiner
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4. General provisions
4.1 First year examination
A Student enrolled in the bachelor programme as of 1 September 2020 must before the end of the first academic year,
pass the following study activities, which are part of the first academic year (the first-year examination):
- basic courses worth minimum 15 ECTS credits
- one of the two basic projects
If a student does not fulfill these requirements, the student’s enrolment will terminate.
The same applies to a bachelor student enrolled during the period 1 September 2019 to 31 August 2020, unless the
student wishes to fulfill the requirements of the first-year examination as stated in section 57 of Roskilde University’s
common education regulations of 5 July 2018:
“The student must participate in the examinations of the first academic year (the first-year examination) before the end
of the first academic year. The student must pass these examinations no later than by the end of the second academic
year after commencing the studies. The rules in this paragraph apply regardless of whether the student has completed
three attempts; cf. the Ministerial Order on University Examination.”
A bachelor student enrolled before 1 September 2019 must fulfill the requirements of the first-year examination as
stated in section 57 of Roskilde University’s common education regulations of 5 July 2018 (see quotation above).

4.2 Credit
On the basis of an application for credit transfer or pre-approval of credit transfer from the student, the Board of
Studies will make an academic assessment of whether the programme elements that are included in another programme
in Denmark or abroad, can replace the programme elements in the programme at Roskilde University, see the
University Programme Order.
A decision of the Board of Studies regarding rejections or partial rejections of applications for credit transfer for
completed Danish programme elements and pre-approved credit transfer for Danish or foreign programme elements,
can be appealed to a credit transfer appeals board if the appeal concerns the academic assessment, cf. the rules set out
in the Ministerial Order on Boards of Appeals for Decisions on Credit Transfer on University Programmes (the Credit
Transfer Appeals Board Order). The deadline for submission of an appeal is two weeks from the day the decision is
announced to the students.
A decision of the Board of Studies regarding rejections or partial rejections of applications for credit transfer for
completed foreign programme elements may be appealed to the Qualifications Board) if the appeal concerns the
academic assessment, (cf. the rules set out in the Danish Assessment of Foreign Qualifications etc.). The deadline for
submission of an appeal is four weeks from the day the decision is announced to the student.

4.3 Mobility and studying abroad
A student can apply to the Board of Studies for pre-approval of credit transfer to complete a stay abroad, which instead
replaces individual specified parts of the ordinary education. The detailed rules are available on the university’s website.
The Board of Studies recommends that the stay abroad is placed in 4.- 5. semester
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4.4 Special examination conditions
The university can offer special examination conditions for students with physical or mental functional impairments, if
the University assesses that this is necessary in order to secure equal opportunities for these students in the
examination situation. The provision of such facilities must not result in an alteration of the examination standard.

4.5 Other provisions
Rules regarding registration, withdrawal and re-examination - and any exemption options - are established in the
Common Rules that are available in RUC’s collection of rules.

5. Exemption and right of complaint
5.1 Exemption
The Board of Studies can, when justified in unusual circumstances, allow exemption from the rules in the study
regulation, which are solely determined by the Board of Studies.

5.2 Right of complaint
A decision made by the Board of Studies pursuant to this study regulation can be appealed to Rector, if the appeal
concerns legal issues. The deadline for submission of an appeal is two weeks from the day the decision is announced to
the student.
The rector’s decision on legal questions can be appealed to the Ministry of Higher Education and Science.

5.3 Transitional rules

6. Approval
6.1 Approved by the Board of Studies
Approved by the Board of Studies for the Board of studies of the Bachelor Programme in Natural Sciences on 28
October 2020
The chairperson for external examiners is informed about changes before the study regulation comes into force.

6.2 Approved by Rector
Approved by Rector Hanne Leth Andersen on
11. January 2021

6.3 Appendix
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