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The provisions in this subject module description are issued pursuant to the rules in the bachelor’s study regulation to
which the student is registered.
The subject module description will become effective on 1 September 2021 and shall apply to all students. For students
admitted before 1 September 2021, see the transition rules, if any, at the end of the document.
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1. About the programme
1.1 The Programme’s objective and competence profile - academic and professional skills
The objective of the subject module is to strengthen knowledge and understanding, 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,
• be able to use the most important theories and methods of the subject module,
• understand the role of the selected subject module in the bachelor’s programme’s main subject area and can
reflect on it,
• be able to justify and select relevant solution and analysis models
The objective of the subject module in Subject Module in Chemistry is:
• to provide the student with basic knowledge, understanding and proficiency in empirical research, methods
and theory formation within chemistry and their applications, so that the student can, independently and in
cooperation with others, perform basic academic functions within research, development, administration and
teaching and other communication related to chemistry.
• that the student acquires basic knowledge, understanding and practical skills in the subject area of chemistry.
With reference to the University Programme Order section 3, the subject module will provide the student with
knowledge and understanding, skills and competences within:
Knowledge and understanding:
• Knowledge and understanding of basic concept and theory formation in Chemistry
• Knowledge and understanding of instrument-dependent and classic experimental methods
• Knowledge and understanding of safety aspects of laboratory work
• Knowledge and understanding of the characteristics of selected chemical classes
• Knowledge and understanding of how Chemistry can be used to solve a problem
Skills:
• Skills in identifying and using relevant concepts, theories and methods of Chemistry to address a research
question
• Skills in using relevant experimental and other empirical methods in Chemistry
• Skills in generating and analysing chemical data
• Skills in performing calculations with physical quantities in chemical models using mathematical formulas
• Skills in using formal representations and methods including algorithms
• Skills in conducting a critical, systematic literature search in Chemistry literature
• Skills in reading and using original Chemistry literature in Danish and English
• Skills in using accurate, basic Chemistry terms in writing and orally
Competences:
• The competence to identify, recognise, describe, delimit and analyse research questions using theories and
methods of Chemistry, independently and in cooperation with others
• The competence in addressing research questions in an interdisciplinary way and in indicating solutions – not
only from premises related to Chemistry, but also by including relevant theories, methods and perspectives
from the other academic field at the bachelor level
• The competence to plan and implement relevant and safe chemical experiments
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• The competence to be able to carry out formalised problem-solving with chemical models
• The competence to reflect on how chemical knowledge and understanding contributes to and is challenged by
social developments
• The competence to distinguish and see relations between basic scientific Chemistry and applied Chemistry
• The competence to consider innovative potentials of a Chemistry-related approach to specific technical and
societal research questions
• The competence to plan and manage a project within a strict framework and within the deadlines
• The competence to study independently and be able to collaborate, including sharing knowledge,
understanding and reflections

1.2 Languages
The subject module is offered in English.
The examination language is identical to the teaching language.

1.3 Admission requirements
The admission requirements can be found on the university website.

1.4 ECTS rating and duration
The subject module has a total ECTS rating of 35 ECTS.

1.5 Main subject area affiliation
The subject module belongs under the main subject area of Natural Sciences.

1.6 Board of Studies and Corps of External Examiners
The subject module belongs under the Board of Studies for Natural Sciences
The subject module is affiliated with the Corps of External Examiners for Chemistry.

2. Course of the programme
2.1 Programme elements

Objective
· to provide the student with basic knowledge, understanding and proficiency in empirical research, methods and theory
formation within chemistry and their applications, so that the student can, independently and in cooperation with
others, perform basic academic functions within research, development, administration and teaching and other
communication related to chemistry.
· that the student acquires basic knowledge, understanding and practical skills in the subject area of chemistry.
• Subject module project in Chemistry (15 ECTS)
• Subject module course 1: Chemical thermodynamics and kinetics (5 ECTS)
• Subject Module course 2: Atoms and molecules (5 ECTS)

4

• Subject module course 3: Analytical chemistry (5 ECTS)
• Subject module course 4: Applied spectroscopy (5 ECTS)

Title

Subject Module Project in Chemistry

Amended

01.09.2020

Teaching language

English

Type of activity

Project

ECTS-rating

15 ECTS

• Knowledge of the chemical concepts, theories and methods
relevant to the chosen research question
• Overview of selected chemical subject areas relevant to the
research question
• Overview of methods and approaches relevant to the research
question
• Knowledge and understanding of possible perspectives on the
research question from the point of view of society, scientific
theory or subject didactics
• Skills in using relevant experimental or other empirical
methods
• Skills in using models to analyse data
• Skills in using relevant mathematical and formal abstract
representations and methods
• Skills in using relevant IT tools in project work in an efficient
way
Learning outcomes and assessment criteria

• Skills in performing a systematic search of relevant scientific
literature and being able to use original scientific literature to
answer the chosen research question
• Skills in conveying a scientific research question in a project
report and orally in accordance with academic requirements
and norms
• Skills in organising and managing a project in an efficient way
• The competence to recognise, describe, delimit and analyse
research questions in the field of science, independently and in
cooperation with others
• The competence to identify and connect elements of theories,
models, simulations, observations and experiments in relation
to the selected research question
• The competence to design and conduct relevant experiments,
simulations or other methods that produce empirical data
• The competence to establish, analyse and criticise
mathematical or other scientific models
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• The competence to take a critical approach to the strengths and
weaknesses of the theories and methods which are used
• The competence to reflect on and explain the nature and
position of the project within the area of Chemistry and in
relation to other scientific disciplines
• The competence to reflect on and communicate one's own
academic and personal competences

Overall content

Teaching and working methods

The project work should illustrate how a problem can be clarified or
resolved using a chemistry approach and the methods of chemistry.
The project work is concluded with the preparation of a written project
report.

The project is prepared in groups of 2-6 students under the guidance of a
supervisor, cf. however, the relevant bachelor’s programme’s study
regulations.

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 7 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: 2-6 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.
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:
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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:
Personal notes, own reports and assignments
Assessment: 7-point grading scale.
Moderation: External examiner.

Title

Subject module course 1: Chemical Thermodynamics
and Kinetics

Amended

01.09.20

Teaching language

English

Type of activity

Mandatory course

ECTS-rating

5 ECTS

• Knowledge of the conceptualisation and fundamental laws of
chemical thermodynamics
• Knowledge of models within chemical kinetics
• Knowledge of selected physico-chemical properties of pure
substances and compounds
• Knowledge of selected physico-chemical methods for the
determination of properties of pure substances and compounds

Learning outcomes and assessment criteria

• Skills in using relevant formal abstract methods and models for
pure substances and compounds
• Skills in applying principles in chemical thermodynamics to
describe properties of pure substances and compounds
• Skills in constructing models for properties of pure substances
and compounds
• Skills in setting up relevant kinetic mechanisms and rate laws
as models for analysis of kinetic experiments
• Skills in analysing and interpreting kinetic raw data
• The competence to consider a chemical experiment from a
thermodynamic perspective
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• The competence to analyse data from physicochemical
measurements on pure substances and compounds
• The competence to consider chemical reactions from a
chemical kinetic perspective
• The competence in being able to handle a time-limited
academic situation and in being able to prioritise and
demonstrate broad knowledge within the academic field

Overall content

Basic chemical thermodynamics and kinetics.

Teaching and working methods

Discussions of lectures attended from home as well as solving
assignments.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer and a portfolio consisting of five individual
assignment(s) during the course.
The character limit of the portfolio is: 24,000-120,000
characters, including spaces.
The character limit includes the cover, table of contents,
bibliography, figures and other illustrations, but exclude any
appendices.

Type of exam

The entire portfolio must be handed in at the same time.
The submission deadline of the portfolio will be announced on
study.ruc.dk.
The duration of the invigilated exam is 3 hours.
One grade is provided. In the assessment the portfolio will
count for 30 percent and the invigilated exam will count for 70
percent.
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.
Moderation: Internal co-assessor.

Title

Subject module course 2: Atoms and Molecules

Amended

01.09.2020

Teaching language

English

Type of activity

Mandatory course
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ECTS-rating

5 ECTS

• Knowledge of electromagnetic waves and their interactions
with substances
• Knowledge of structure of atoms and the periodic system
• Knowledge of spatial construction of smaller molecules
• Knowledge of simple wave mechanics and quantum chemistry
• Knowledge of Schrödinger equation applied to simple system
• Knowledge of chemical bonds
• Skills to be able to predict the structure and type of bonding in
simple molecules
Learning outcomes and assessment criteria

• Skills to be able to analyse IR, MW and UV-VIS spectra
• Skills to be able to calculate molecular properties from
spectroscopic data
• The competence to be able to connect atomic and molecular
properties with macroscopic properties of substances
• The competence to be able to perform simple quantumchemical calculations
• The competence to be able to predict polarity and spectroscopic
properties of molecules
• The competence to be able to predict binding energies and
molecular structures

Overall content

Electronic structure of atoms, electronegativity and electron affinity.
Electromagnetic radiation, Lambert-Beers law, wave mechanics, bond
types and spatial construction of molecules, simple quantum-chemical
models, data from spectroscopic methods and selection rules.

Teaching and working methods

Lectures and assignment reviews.

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.
Moderation: Internal co-assessor.
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Title

Subject module course 3: Analytical Chemistry

Amended

01.09.2020

Teaching language

English

Type of activity

Mandatory course

ECTS-rating

5 ECTS

• Knowledge of chemical principles behind classical quantitative
methods
• Knowledge of chemical and physico-chemical principles behind
instrument-dependent quantitative methods
• Knowledge of the safety aspects of handling commonly-used
chemicals and simple- and instrument-dependent laboratory
methods
• Skills in the proper and safe use of laboratory equipment and
instruments

Learning outcomes and assessment criteria

• Skills in correctly following a rule pertaining to an analytical
chemical method
• Skills in using certain instrument-dependent methods of
analysis
• Skills in achieving reproducible results of analytical chemical
procedures
• Skills in analysing and interpreting data in its own context
• The competence to be able to select and implement relevant
classical and instrument-dependent quantitative studies
• The competence in assessing quantitative results with regard to
detection limit, significance, accuracy, etc.
• The competence to handle common chemicals

Overall content

The course illustrates the use of various instrumental and classical
methods of analysis for the determination of chemical substances in
different sample types. Statistical methods are used to evaluate the
analytical chemical data obtained.

Teaching and working methods

Lectures and laboratory exercises.

Prerequisites for participation in the exam

The student must have participated satisfactorily in the experimental/
practical parts of the course and the associated analysis and
interpretation of data.

Type of exam

Type of exam
Individual written invigilated exam in a topic(s) given by the
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lecturer.
The duration of the exam is 3 hours.
Permitted support and preparation materials for the exam:
Computer without internet access during the exam, pocket
calculator, course material and own notes.

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

Title

Subject module course 4: Applied Spectroscopy

Amended

01.09.2020

Teaching language

English

Type of activity

Mandatory course

ECTS-rating

5 ECTS

• Knowledge of basic IR, NMR and MS theory, together with the
concepts of wavenumber, chemical shift and coupling, and
fragmentation, respectively
• Knowledge of the typical position and pattern of IR and 1H and
13C NMR absorptions, and MS fragmentation, in relation to
compound structure and the influence of functional groups.
• Skills in the interpretation and analysis of IR, NMR and mass
spectra for the identification of functional groups, fragments
and structures in organic molecules.

Learning outcomes and assessment criteria

• Solving structure identification problems, independent
learning and the application of methods to solve unfamiliar
problems
• The competence to understand the factors that influence
wavenumber, chemical shift and coupling patterns, and
fragmentation
• The competence to be able to examine an organic molecule and
predict the NMR chemical shift and splitting pattern of a given
proton or carbon atom
• The competence to interpret a spectrum, or combine
information from a set of spectra, to confirm or identify
moderately complex known and unknown organic structures
• The competence to choose optimal spectroscopic techniques for
molecular structure identification

Overall content
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The central theme of this course is the application of spectroscopic
techniques for the structural analysis and identification of organic
molecules. During lectures, the fundamental theory and applications of
one-dimensional proton and carbon Nuclear Magnetic Resonance (NMR)
spectroscopy, Infra-red (IR) spectroscopy and electron impact mass
spectrometry (EI-MS) are described and illustrated. This foundation will
facilitate the interpretation of spectra for the identification or
characterization of known and unknown molecules. Throughout the
course, students will therefore analyze and discuss different types of
spectra recorded for a number of organic molecules, and learn how to
interpret the data to reveal detailed structural information. This will
enhance an understanding of the theory and concepts described, and
reveal the power of the spectroscopic methods when used in
combination.

Teaching and working methods

The course consists of a combination of lectures, discussions, and
problem solving workshops. Topics from the textbooks are presented in
lectures and discussed between the students and the teachers through
problem solving activities.

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.
Moderation: Internal co-assessor.

2.2 Recommended academic qualifications
The subject module builds on the competences acquired in the basic courses and projects of the bachelor´s programme
in natural science. Students who do not possess these or equivalent competences must expect additional study in order
to be able to complete the course module in the required time.
Before starting this course, it is recommended that the student has acquired knowledge, understanding, skills and
competences corresponding to the courses "The Chemical Reaction" and "Organic Chemistry" from the common part of
the Bachelor´s programme in natural science.

3. Transitional rules
3.1 Transitional rules
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Students who have already passed the course Applied Spectroscopy should instead choose a BK4-8 course offered by the
Board of Studies at the bachelor´s programme in Natural Sciences.

4. Approval
4.1 Approved by the Board of Studies
Approved by the Board of Studies for Natural Sciences on 28 October 2020.
The chairperson for external examiners is informed about amendments before the study regulation comes into force.

4.2 Approved by Rector
Approved by Rector Hanne Leth Andersen on 11 January 2020.
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