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Prerequisites
General admission requirements and either
- field-specific eligibility A6c-Chemistry (Civics 1b or 1a1 + 1a2, Biology 1, Chemistry 2,
Mathematics 4) or
- field-specific eligibility 6c-Chemistry ( English B, Civics A, Biology A, Chemistry B, Mathematics
D)

Learning Outcomes
The aim of the course is that students acquire sound and relevant knowledge of basic chemistry and
chemistry education for teaching the subject in secondary schools. Studentens are expected to develop
the skills needed to choose and adjust subject content to pupils' understanding and abilities, and to
acquire knowledge of relevant teaching strategies for the purpose of supporting pupils' learning
process and motivate and inspire them to keep learning.

Module 1 Introductory Chemistry, 7 ECTS cr
Upon completion of the module students shall be able to:
1. explain the principles behind the periodic table,
2. use different models to describe chemical bonding,
3. explain important concepts in introductory chemistry,
4. calculate on cubic unit cells,
5. determine the geometry of molecules and decide which intermolecular forces are at work between
them and how these affect the properties of the molecule,
6. act and work safely in a laboratory environment,
7. plan, carry out and report chemical laboratory tasks according to instruction and within given time
frames,
8. explain the concepts of basic chemical thermodynamics.



Module 2 Biochemistry, 7 ECTS cr
Upon completion of the module, students should be able to:
1. describe the structure of different cell types
2. explain the function of the macro molecules in the cell based on their structure and chemical
properties
3. describe the flow of genetic information, from the DNA to the protein
4. describe some common biochemical methods used to analyse and separate proteins and some
common methods used in the field of gene technology, and give examples of their application
5. describe some metabolic reactions of the cell
6. explain the principle of oxidative phosphorylation and photophosphorylation
7. perform simple experiments on protein separation and use some basic methods of DNA technology
8. document and report with a scientific approach the performance of experimental work orally and in
writing.

Module 3 Chemical Calculations, 7 ECTS cr
Upon completion of the module, students should be able to:
1. use correct units and the correct number of significant figures in chemical calculations,
2. apply the general gas equation,
3. determine empirical and molecular formulas,
4. balance a chemical equation, define different ways of reporting a chemical equation and calculate
reaction yield,
5. define and use the concepts activity and equilibrium,
6. define pH and calculate pH of a solution,
7. use titration as an analysis technique,
8. perform calculations and explain the concept of kinetics,
9. prepare, conduct and report the result of laboratory experiments within a given time limit.

Module 4 Organic Chemistry, 7 ECTS cr
Upon completion of the module, students should be able to:
1. chemical bonding theory can be used to describe electronic structures and chemical bonding in
organic molecules,
2. give an account of the principles of systematic nomenclature in organic chemistry and apply the
IUPACS rules for naming basic organic molecules,
3. use different structure representations to describe organic molecules, including the occurrence of
stereoisomers and geometric isomers,
4. give an account of the most important functional groups and their properties, and give examples of
the preparation and use of different functional groups,
5. analyse the relation between molecular structure and physical or chemical properties,
6. give an account of the most important mechanisms for substitution, elimination and addition
reactions, and of factors affecting reactivity in such reactions,
7. give an account of the electronic structure in conjugated and aromatic systems,
8. give examples of the oxidation and reduction of organic compounds and of the reagents used for
such reactions,
9. outline the production and use of Grignard and organolithium reagents,
10. perform simple syntheses and use the unit operations extraction, filtration, crystallisation, and
destillation in small-scale laboratory work, including assessment of safety and effects on the working
and physical environment.

Module 5 Chemistry Education, 2 ECTS cr
Upon completion of the module, students should be able to:
1. apply current rules and guidelines to perform risk analysis of laboratory experiments for teaching in
school and give an account of how to act in case of accidents,
2. relate school curricula in chemistry to the subject's scientific nature, theories on teching chemistry
and teaching praxis,
3. give an account of how pupils' perceptions of everyday phenomena can affect their learning of
chemistry,



4. relate pupils' difficulties in understanding chemistry to chemistry education theories,
5. give an account of how pupils' attitudes to learning chemistry can be affected by background factors
described in chemistry education theories, and
6. choose and perform simple chemistry experiments for teaching purposes.

Content
Module 1 Introductory Chemistry, 7 ECTS cr
The module comprises a theoretical and a laboratory component.
-The periodical system and its background, periods, groups, electron configuration, Pauli principle,
Hund's rule, Aufbau principle, trends in the periodic system regarding atom radius, ion radius,
ionisation energies, electron affinity, electronegativity, describe the properties of the most common
elements.
-Chemical bonding, Lewis structures (including resonance structures and formal charge); ionic
bonding, covalent bonding, hybridization, electron sharing, LCAO-MO.
-Empirical formula, formula unit, dipole moment, band theory, ligand theory, crystal structure, cubic
cell unit.
-Simple cubic cell (SCC), body centred cubic cell (BCC), face centred cubic cell (FCC)
-Lewis structures, determine geometry on the basis of electron groups,bonding electron groups, free
electron pairs. On the basis of molecular geometry and possibel dipole moments, determine the type of
intermolecular forces between the molecules. Van der Waals' forces and solubility.
-Lecture on safety and safety test. How to work in a laboratory and the names of the most common
equipment in a chemical laboratory.
-Instructions and safety analysis before a laboratory session, Performing the laboratory procedures
practically and and reporting the task according to instructions within a given time.
-Zeroth, first, second and third laws of thermodynamic. Work, heat, internal energy, enthalpy, entropy,
temperature, isobaric process, isochoric process, isothermic process and adiabatic process, heat
capacity and heat of reaction.
The laboratory component has an emphasis on the safety concept. Students are required to purchase
their own safety protection equipment.
Attendance is mandatory for the scheduled laboratory sessions.

Module 2 Biochemistry, 7 ECTS cr
The module comprises a theoretical and a laboratory component.
-Animal and plant cells and prokaryote cells
-Proteins, carbohydrates, lipids and nucleic acids. The function of proteins as catalysts, receptors and
transporters. Inhibition of enzymatic catalysing reactions. The function of carbohydrates and lipids in
energy conversion. The functions of lipids and proteins in membrane. The function of DNA as
conveyor of the genetic information. The function of RNA in expressing the genetic information.
-Replication, transcription and translation.
-Chromatographic methods such as gel filtration, ionic and affinity chromatografic exchange.
Electrophoretic methods such as native and denaturating polyacrylamide gel electrophoresis,
isoelectric focusing, two-dimensional electrophoresis, and agarose gel electrophoresis. DNA
technological methods such as PCR, DNA cleavage with restriction enzymes, gene cloning, DNA
sequencing.
-Glycolysis, citric acid cycle, the mitocondrial electron transport chain and the light and dark reactions
of the photosynthesis. The chemiosmotic principle.
-Laboratory experiments according to instructions.
-Protocol and reports based on laboratory experiments.
Attendance is mandatory for the scheduled laboratory sessions.

Module 3 Chemical Calculations, 7 ECTS cr
The module comprises a theoretical and a laboratory component.
-Numerical values, significant figures, converting units, unit analysis
-The perfect gas equation, pressure, volume, temperature, amount of substance, the gas constant
-Empirical formula, molecular formula
-Chemical reactions in general, redox reactions in particular, molecular reaction equation, ionic



reaction equation, net ionic reaction equation, limiting reagents, yield in chemical reactions, simple
electrolysis problems, concentration, amount of substance, mass, molar mass
- Dynamic equilibrium, activity, activities at equilibrium, concentrations at equilibrium, the acid
constant (Ka), the base constant (Kb), conjugated acid-base pair, solubility product (Ksp), solubility,
complex constant, equilibrium constant (concentration, Kc and pressure, Kp), reaction quotient, Le
Châtelier's principle, common reactant, the autoionization of water, pKa, pKb, pKw
-pH, pOH, pH indicators, pH calculations, buffert solutions, buffert equation
(Henderson-Hasselbalch), preparation of buffert solutions
Concentration, amount of substance, mass, molar mass, calculate on the dilution of solutions, redox
titration, acid-base titration
Kinetics, the rate of a reaction, rate constant, half-life, the Arrhenius equation, activation energy
Practical laboratory work based on the theory treated. Results of the laboratory work are reported
according to instructions
Attendance is mandatory for the scheduled laboratory sessions.

Module 4 Organic Chemistry, 7 ECTS cr
The module comprises a theoretical and a laboratory component.
-Brief overview of chemical bonding
-Nomenclature for organis molecules and different forms of graphic descriptions of structures
-The properties and important reactions of alkanes, alkenes, alkynes, aromatics, alkyl halides, alcohols,
esters, carbonyl compounds, and amines.
-The use of substances from the groups above for synthesising purposes with of examples of products
and processes used in daily life.
-The reaction mechanisms for a selection of the mechanisms of addition, substitution, elimination, and
rearrangement.
-Safety and hazard regulations
-Simple syntheses including the unit operations operations extraction, filtering, recrystallisation, and
destillation
-Thin layer chromatography and melting-point estimation
-Report writing and routines for laboratory notes.
Attendance is mandatory for the scheduled laboratory sessions.

Module 5 Chemistry Education, 2 ECTS cr
The course deals with chemistry education issues on the basis of guidelines and curricula.
-Relation between academic discipline and the school subject is problematised. Pupils' difficulties in
understanding chemistry is discussed in relation to chemistry education research.
-Teaching methods and approaches are discussed from a chemistry education perspective.
-The importance of gender and cultural background, for instance, to pupils' attitudes to chemistry are
discussed and analysed in terms of chemistry education research.

The laboratory components include training to plan and perform laboratory work and experiments for
teaching. Special emphasis is placed on the safety concept. The regulations for laboratory activities in
school are treated and risk analyses performed.

Reading List
See separate document.

Examination
Module 1 Introductory Chemistry, 7 ECTS cr
Assessment is based on:
Learning outcomes 1-3 and 8: hand-in assignments
Learning outcomes4-5: written exam
Learning outcome 6: laboratory safety test
Learning outcome 7: laboratory attendance and report according to instruction within a given time
limit.



Module 2 Biochemistry, 6 ECTS cr
Assessment is based on:
Learning outcomes 1-6: hand-in assignments and a written exam
Learning outcomes 7-8: laboratory attendance and report according to instruction within a given time
limit.

Module 3 Chemical calculations, 7 ECTS cr
Assessment is based on:
Learning outcomes 1-8: hand-in assignments and a written exam
Learning outcome 9: laboratory attendance and report according to instruction within a given time
limit.

Module 4 Organic Chemistry, 7 ECTS cr
Assessment is based on:
Learning outcomes 1-9: written exam
Learning outcome 10: written exam on safety rules and regulations and laboratory attendance and
report according to instruction within a given time limit.

Module 5 Chemistry Education 2 ECTS cr
Assessment is based on:
Learning outcomes 1-5: hand-in assignments and seminar participation.
Learning outcome 6: performand of demonstration lab experiments.

Submissions for assessment must clearly indicate individual contributions.

Grades
One of the grades Distinction (VG), Pass (G), or Fail (U) is awarded in the examination of the course.

Quality Assurance
Follow-up relating to learning conditions and goal-fulfilment takes place both during and upon
completion of the course in order to ensure continuous improvement. Course evaluation is partly based
on student views and experiences obtained in accordance with current regulations and partly on other
data and documentation. Students will be informed of the result of the evaluation and of any measures
to be taken.

Course Certificate
A course certificate will be provided upon request.

Additional information
The local regulations for studies at the Bachelor and Master levels at Karlstad University stipulate the
obligations and rights of students and staff.

Required course for Teacher Education: Secondary schools
Basic course for further studies in chemistry.
Students are required to purchase the protection equipment required.
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