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81 Qualification profile
(1) The Bachelor's Programme Chemistry is grouped antioegatural sciences.

(2) The goal of the Bachelor's Programme Chemistrg igrbvide vocational training for chemists. The
bachelor's programme conveys basic subject-speeitigertise, skills and methods of scientific
writing and research, independent thinking and gmsibnal responsibility. The bachelor's
programme is the basis for pursuing career a@®itas a chemist in research, technology,
environment and chemistry-related areas of publithaities. Graduates of the bachelor’s
programme are qualified to address, evaluate apteiment scientific developments in the fields of
chemistry and to apply them in interdisciplinarntaxts.

(3) The Bachelor's Programme Chemistry is the basishierMaster’'s Programme Chemistry or related
master’s programmes.

(4) The Bachelor's Programme Chemistry is designediopty with international standards by closely
linking theoretical knowledge and practical subjgoecific skills. In addition to subject- specific
expertise in the sub-disciplines of chemistry, thachelor's programme also includes
interdisciplinary key competences (soft skills) team work, oral and written communication,
interdisciplinary problem-solving, time and projesanagement and sense of responsibility in regard
to the benefits and risks of scientific researcth applications. Moreover, aspects of gender studies
also form an integral part of the Bachelor's Progree Chemistry, in terms of gender awareness in
teaching, student support and mentoring as wdéraale lecturers as role models.

§ 2 Scope and duration

The Bachelor's Programme Chemistry covers 180 ECiiéslits and has a duration of six semesters. One
ECTS-Credit is equal to a workload of 25 hours.



8§ 3 Types of courses and maximum number of studengger course
(1) Courses without continuous performance assessment:

Lectures (VO) are courses held in lecture format. Theyadtice the research areas, methods and
schools of thought for a given subject. Maximum bemof participants: 220

(2) Courses with continuous performance assessment:

1. Practical courses(UE) focus on the practical treatment of conceelientific tasks within an area.
Maximum number of participants: 10

2. Seminars(SE) provide in-depth treatment of scientific taptbrough students' presentations and
discussion thereof. Maximum number of participah®0

3. Lectures with practical elements(VU) focus on the practical treatment of concreteentific
tasks that are discussed during the lecture péattseccourse. Maximum number of participants:
120

4. Practical training courses PR) provide practical experience with concrete rddie tasks,
complementing occupational and academic trainingxiMum number of participants: 10

84 Allocation of places in courses with a limitedumber of participants
(1) The process of choosing students is based on llbafiog priorities:

1. Students of the study programme for whom the cosrsempulsory and who could not at- tend
the course due to a previous selection procedure.

2. Students of the study programme for whom the coigrsempulsory.
3. Students of other study programmes.
4. If the criteria in Z 1 to Z 3 do not suffice, theadlable places are drawn.

(2) In addition, if necessary, parallel courses areetteld during the vacation period.

85 Compulsory modules
The following compulsory modules corresponding@0 ECTS-Credits must be passed:

ECTS-

1. Compulsory Module: Physics h Credits

a. VO Physics | for Chemical Students

Force and moment of force, kinematics, dynamica afass point, work
energy, dynamics of mass point systems, dynamicmedéstic bodies, 3 3
mechanics of deformable media, mechanical vibratiamd waves
molecular physics, hydrostatics, hydrodynamics

b. VO Physics Il for Chemical Students

Optics, nuclear physics, particle physics, eletaticss, stationary 2 2
electricity magnetism, electrodynamics, atomic jts/s
Total 5 5

Learning Outcomes:
Students master the basic concepts of physics addrstand the principles of the way |of
thinking in physics.

Prerequisites: none




. . ECTS-
Compulsory Module: Mathematics A h Credits
VU Mathematics | for Chemical Students
Analysis in one variable: sets, functions, sequenceries, complex 3 5
numbers, differential and integral calculus
Total 3 5

Learning Outcomes:
Students understand advanced mathematics and pableaof applying the acquire
mathematical methods on physical and chemical progl

Prerequisites:none

ECTS-

Compulsory Module: General Chemistry A h Credits

VO Experimental Lecture General Chemistry

Atomic theory, chemical formulas and equations,rgneconversion in
chemical reactions, electronic structure and prtggseof atoms, ionic and
covalent bonding, molecular structure, moleculabitals, basics of
chemical 5 6
thermodynamics, gases, liquids, solids, solutioesctions in aqueou
solution, chemical kinetics, chemical equilibriuagids and bases, acid
base equilibria, solubility, product and complernfiation equilibria, elec-
trochemistry, nuclear chemistry.

|92}

VO Chemistry in Aqueous Solution
Theoretical preparation for the laboratory coursengistry in agueous s¢
lution: reactions of salts and metals with waterds, bases and molten
salts; group and identification reactions of ionsarallel chemica
equilibria; ions in water: source and removal; imigot inorganic
reactions in agueous solution in nature and inglustr

Total 6 7.5

Learning Outcomes:
Students understand the basic concepts of gerfezalistry.

Prerequisites: none

ECTS-

Compulsory Module: General Chemistry B h Credits

VO Laboratory Safety
Rules of conduct for working in a chemical laborgiosafety and
hazardous material labelling, precarious experialemtork, persona
safety equipment, hazardous materials, fire prémenfirst aid.

1 15

VO Chemical Calculations
Significant digit, empirical formula, mole, percageé of compounds,
deduction of chemical formula, chemical equatiomlabcing redox
equations, limiting reactants, yield of chemicaatons, concentration ¢
solutions, stochiometric treatment of two and thcemponent mixtures
gas equilibria, pHealculations, weak acids and bases, di and trif
acids, salts of weak acids and bases, buffer salsitisolubility product
precipitation reactions.

=




PR General Chemistry

Acid-base titration, water hardness, redox titratio column
chromatography of plant dyes, thin layer chromaipby of amino acids,
ester synthesis, stannic oxide formula determinatidernst equation 4 3
experiments, electrochemical determination of dégpiiim concentrations,
equilibrium constant for homogenous and heterogesiequilibria, atomig
mass of magnesium.

Total 7 7.5

Learning Outcomes:
Students acquire general knowledge of safe work ahemical laboratory and responsi

handling of hazardous materials. Students are tapdlapplying stochiometric calculations

and acquire practical laboratory skills in introthrg chemical experiments on topics

ble

of

general chemistry. In the General Chemistry prattiourse students gain multidisciplingry

skills/key skills, such as the ability to work intgam and oral and written communicat
skills.

on

Prerequisites: none

ECTS-

Compulsory Module: Analytical Chemistry A h Credits

VO Analytical Chemistry I:

Basics (chemical equilibrium, concentration), atiefl instruments
(balance etc.), sample preparation and digestioayvimetry, mass 3 4.5
analysis, optical analysis, separation mechanisnmsecipitation,
distribution, ion exchange, chromatography, elgttaresis).

VO Data Analysis and Chemometrics
Fundamentals of statistics and data analysis (hgsit testing, variande

analysis, regression, threshold values, statispitaining of experiments, 1 L5
fundamentals of chemometric processes in data sisply

VO Analytical Chemistry Il

Electroanalysis, potentiometry, ionselective eteads, electrogravimetry, 1 15

coulometry, amperometry, voltammetry, conductomeiotentiometric
and conductometric end point excitation.

Total 5 7.5

Learning Outcomes:
Students are familiar with the fundamentals of wEdl chemistry (volumetric analysi
chromatography, electroanalytics and data analysis)

Uy

Prerequisites:none

. . ECTS-
Compulsory Module: Mathematics B h Credits
VU Mathematics Il for Chemical Students
Linear algebra: vector spaces, matrix calculus,lysig in several 3 5

variables, multi-dimensional differential and intaigcalculus, ordinary
and partial differential equation

Total 3 5

Learning Outcomes:

Students understand advanced mathematics and laréoadpply the mathematical methgds

learned for finding solutions to physical and cheahjuestions.

Prerequisites:none




ECTS-

Compulsory Module: Inorganic Chemistry A h Credits

VO Experimental Lecture Main Group Chemistry

Introduction to main group chemistry (groups 1-8 48-18); description
properties and reactivities of s-block and p-bletdments; importance of
main group chemistry with regard to fundamentaéaesh and industrial
processes based on critical discussions of ecalbgind toxicological
connections.

VO Transition Metal Chemistry
Transition metal chemistry focusing on d-block ebens: general
characteristics; basics, compound models, reactiagt coordination
compounds; deposits, production and characterigtidsmetals; important
compound classes; technically important procedses)organic aspects,
chemistry of lanthanides and actinoides.

Total 4 5

Learning Outcomes:

Students acquire knowledge of the most importainstsunces and fundamental principles ¢
inorganic chemistry are familiar with the use afnganic substances in the fields of
environment and technology.

Prerequisites: none

nf

ECTS-

Compulsory Module: Organic Chemistry A h Credits

VO Organic Chemistry |

Structure and nomenclature of organic compoundsljitgtive theoretical
consideration of covalent bond in hydrocarbons,fawonation, thermos
hemistry, stereochemistry, chemical substancepdpation and reaction
of alkanes, alkyl halogenides, alcohols, etherdnasy alkenes, alkynes, 4 5
allenes & aromates, including polycyclic aromatienpounds); reactions
(nucleophilic substitution on saturated carbonisniaktion reactions, adt
dition reactions, pericyclic reactions); conjugati@and conjugatedrt
systems.

(72}

Total 4 5

Learning Outcomes:
Students acquire theoretical knowledge of strucimekreactivity of organic substances.

Prerequisites: none

ECTS-

Compulsory Module: Inorganic Chemistry B h Credits

PR Chemistry in Aqueous Solution
Experiments in solution and precipitation reactjoasid-base reactions
and redox reactions; properties, chemical reactiamsl experimental] 10 7.5
investigation of inorganic salts, metals, acids dwmkes in aqueous
solution.

Total 10 7.5

Learning Outcomes:

With attention to the contents of the courses imegal chemistry, students acqu
experimental knowledge of the identification andilgative analysis of inorganic salts a
metals. Students gain multidisciplinary skills/kallls, such as the ability to work in a ted
and oral and written communication skills.

re
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| Prerequisites: successful completion of compulsory module 3 (G&@n€éhemistry A)

ne

. . . ECTS-
10. Compulsory Module: Analytical Chemistry B Credits
a. VO Analytical Chemistry IlI
Atomic spectroscopy, atomic absorption spectroscdpgctionality of
monochromators, detectors, interferences and #iienination, principle 1.5
of FES, atomic fluorescence spectroscopy, plasnsaQQEP, DCP),
spectroscopy using arc, spark and laser excitation.
b. VO Analytical Chemistry IV
Modes of decay, interaction of ionizing radiatiorithwmatter, radio
analytics (apha-, beta- and gamma-spectroscopwidligcintillation), 1
radiation injuries, technical use of X-radiation,-ray spectroscopy
electron spectroscopy
Total 2.5
Learning Outcomes:
Students have an advanced knowledge of analytiehistry (atomic spectroscopy, X-ri
spectroscopy, radioactivity and radio analytics).
Prerequisites:none
) . . ECTS-
11. Compulsory Module: Physical Chemistry A Credits
VU Introduction to Quantum Theory
Fall of the classical world view, double-slit exjpeent, superposition
principle, wave mechanics of plane waves, Schradimgjuation, formal o5
fundamentals of quantum mechanics, specific  swisti of the '
Schrédinger equation, spin, Aufbau principle, Henat antisymmetry,
exchange interaction, Pauli exclusion principle;-H&wolecule
Total 2.5
Learning Outcomes:
Students understand the fundamental physical ptegiof the structure of matter within t
scope of quantum mechanics.
Prerequisites:none
) : : ECTS-
12. Compulsory Module: Analytical Chemistry C Credits
PR Quantitative Analytical Chemistry — Basic Pracical Course
Basic analytical operations (measurement of volummed mass,
precipitation, filtration, digestion, ignition), ey and quality control in
an analytical laboratory, filtration, gravimetrimd titrimetic analysis 5
(neutralization, redox titrations, complex formafipendpoint detectior
with colour indication and instruments (photometra-selective
electrode, pH-electrode, conductivity measuremestéjstical evaluation
of analytical data
Total 5




Learning Outcomes:

Students gain basic skills in sample preparatioth iangravimetric and trimetric analysis
processes. Students are able to correctly evadunakénterpret analytical data.
Prerequisites: successful completion of compulsory modules 5 atérgalytical Chemistry
A and Inorganic Chemistry B)
i : : ECTS-
13. Compulsory Module: Analytical Chemistry D h Credits
PR Basic Practical Course in Instrumental Analysis
Basic knowledge in sample preparation and instrdaheamalysis, use o 4 5
HPLC, GC, voltammetry, extraction processes, UV/¥@ectroscopy
atomic spectroscopy (AAS, FES) for analyzing reahgles.
Total 4 5
Learning Outcomes:
Students acquire basic skills in instrumental agialyThey are able to generate, to protacol
and to evaluate and interpret data. Students acqpiierdisciplinary key competences for
working in teams and oral and written communication
Prerequisites: successful completion of compulsory module 10 a@h¢{Ahalytical
Chemistry B and C)
i : . ECTS-
14. Compulsory Module: Organic Chemistry B h Credits
a. VO Organic Chemistry Il
Aldehydes and ketones, enols, enolates and enantiadsoxylic acids
: : . : , i 2
and derivates of carboxylic acids, bifunctional pownds, heterocyclig
compounds.
b. | VO Structure Elucidation |
Fundamentals of the characterization of organic pmamds by modern 2 15
mass spectrometry.
C. VO Preparation Techniques in Organic Chemistry
Working techniques in preparative organic chemjdtrgtructions for the 2 15
laboratory course in organic chemistry
Total 6 5
Learning Outcomes:
Students acquire basic knowledge of the structaderaactivity of organic compounds anpd
their characterization.
Prerequisites:none
. : : ECTS-
15. Compulsory Module: Physical Chemistry B h Credits

VU Thermodynamics

Introduction to chemical thermodynamics, equatiafsstate of ideal
glass, enthalpy, Carnot cycle, entropy, second ddwhermodynamics, 4 5
Helmholtz free energy, Gibbs enthalpy, chemicakptal, law of mass
action, phase equilibrium, colligative properties

Total 4 5

Learning Outcomes:
Students are able to quantitatively analyse chdmiogesses and reactions.

Prerequisites:none




ECTS-

16. Compulsory Module: Biochemistry A h Credits

VO Biochemistry |

Subject and unifying principles of biochemistry;tera acids and bases;

amino acids, peptides and proteins; structure andtion of proteins and

enzymes; vitamins and coenzymes; lipids; carbohlgdranucleic acids] 3 5

principal metabolic strategies; glycolysis; citraxid cycle; oxidative

phosphorylation; pentose phosphate pathway; glugmmeesis; glycoger,

metabolism; fatty acid metabolism; amino acid ddgtian.

Total 3 5

Learning Outcomes:

Students acquire knowledge of the chemical fundéateand components of living matter,

catabolism and energy metabolism.

Prerequisites:none

. . . ECTS-

17. Compulsory Module: Inorganic Chemistry C h Credits

PR Inorganic Synthesis

Synthesis of inorganic compounds of main group sutoshroup elements 5 5

in aqueous solution; application of basic prepaeatechniques

Total 5 5

Learning Outcomes:

Students acquire experimental-practical skillshi@ synthesis of inorganic compounds. They

also acquire interdisciplinary key competences sctvorking in teams and acquire oral and

written communication skills.

Prerequisites:none

. : : ECTS-

18. Compulsory Module: Theoretical Chemistry A h Credits

VO Theoretical Chemistry |

Types of atoms, bonding force, boding structuressions, electrostati¢

interactions, van der Waals force, hydrogen bonbdgdrophobic 5 o5

interactions, simplified force fields, minimizatioprocedures, Hessg
matrix interpretation, standard mode analysis riatations to oscillation
spectroscopy, computer simulation, interrelatianslMR-spectroscopy

Total 2 2,5

Learning Outcomes:
Students understand basic intra- and intermoledoiaes, as well as their behaviour in for
fields.

Prerequisites:none

ce




19.

ECTS-

Compulsory Module: Biochemistry B h Credits

VO Biochemistry Il

Photosynthesis; biosynthesis/degradation of comfifgas, steroids and
amino acids, heme, nucleotides; coordination ofmaism; structure and
replication of DNA, transcription and RNA procegsiprotein synthesis
regulation of gene expression in prokaryotes; eukar chromosomes
and gene expression; gene technology; molecularumiogy; muscle
con-traction and motility; membrane transport; hone function; signal
transduction.

VO Biochemical Methods
Nucleoid acids (analysis, cloning, synthesis, sequng), proteins
(expression, cleaning, sequencing, structures),ecotdr interactions
(identification, quantification, localization, futienal analysis of protein
RNA ligands), system biology (genomics, proteomiostabolomics)
model organisms, model systems for physiologicdl gathological signal
transduction cascades, bio technology

T
N
[any

UE Biochemical Methods

Use of databases, graphic data processing, biodlysis of DNA, RNA,
protein sequences and structures, analysis of mlaletmteractions angd 1 1
post- translational modifications, evolutionary eimelations, use df
systemic biological analysis methods

Total 6 5

Learning Outcomes:

Students acquire knowledge of anabolism, coordinaif metabolism, fundamentals of
molecular genetics, gene technology, and biochémiraaciples of complex biological
processes. Students learn the fundamentals of mad@rhemical methods and can apply
them for preparing and analyzing biological macrt@ooles and their interactions.

Prerequisites: successful completion of compulsory module 16 ¢Bamistry A)

20.

ECTS-

Compulsory Module: Physical Chemistry C h Credits

VO Thermodynamics: Advanced Course

Real gases: state equations, state charts, Joolasbm-effect, fugacity
thermodynamics and phase charts of real mixtutesymtodynamics of 2 2,5
surfaces: surface tension, wetting phenomena; agiigns in technica
chemistry; elements of non-equilibrium thermodynasni

VO Kinetics

Kinetic gas theory, transport processes, reactt®) nature of reactants,
simple reactions, counter-reactions, parallel reast consequent
reactions, pre-equilibrium, “unimolecular” reactjaain reactions

Total 4 5

Learning Outcomes:

Students acquire in-depth knowledge of thermodyosanfior special systems and act
applications as well as fundamental knowledge efhbal reaction kinetics for determinir
reaction rates.

pal
g

Prerequisites: none




21.

Compulsory Module: Physical Chemistry D h | ECTS

Credits
PR Laboratory Course in Physical Chemistry |
Fundamentals of physical-chemical measurement rdethguantity,
temperature and pressure gauge technique, creatiom vacuum, 6 5
interpretation of data and measurement uncertaicuyye fitting; e.g.
measurement of reaction warmth, electrolytic cotiditg and molar
mass; phase equilibria solid-liquid and liquid-gase
Total 6 5
Learning Outcomes:
Students are familiar with basic experimental méshm physical chemistry and with the
evaluation of the data. Students acquire interplisery key competences in team work and
oral and written communication.
Prerequisites: successful completion of compulsory modules 1, 29& 15 (Physics,
Mathematics A and B, Physical Chemistry B)
) . . ECTS-
22. Compulsory Module: Theoretical Chemistry B h Credits
VO Theoretical Chemistry Il
Hamiltonian operator for multi-electron systems, riB@ppenheimer
approximation, consequences of the Pauli exclugionciple for the
multi- electron wave function, atomic orbital, moldar orbital,
determinant basis in a multi-electron Hilbert spagmund state of the 2 2,5
hydrogen molecule, distance dependence, variatiimciple, Full-Cl,
Gaussian distribution as one-electron basis, Hafieek, Roothan
method, electron correlations, perturbation theatgnsity functional
theory
Total 2 25
Learning Outcomes:
Students understand the fundamentals of describuiti-electron systems in chemistry.
Prerequisites: none
. . : ECTS-
23. Compulsory Module: Organic Chemistry C h Credits
a. VO Structure Elucidation Il
Fundamental principles for characterizing orgammpounds and natural 2 3
substances by modern NMR spectroscopy.
b. PR Laboratory Course in Organic Chemistry |

Synthesis and characterization of simple organimpmunds; practical
implementation of esterification, hydrolyses, censations, electrophili
substitutions on aromatics, oxidation and reduateattions.

O

Total 11 10

Learning Outcomes:
Students acquire practical experimental skillstfar synthesis and characterisation of sim
organic compounds. In the “Laboratory Course in d@ig Chemistry I” they gair
interdisciplinary skills/key skills, such as theldpto work in a team and oral and written
communication skills.

ple

Prerequisites: successful completion of compulsory modules 3, dn@ 14 (General

Chemistry A and B, Organic Chemistry A and B)

1C
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. . . ECTS-
24. Compulsory Module: Inorganic Chemistry D h Credits
a. VO Environmental Chemistry
The atmosphere of the earth, natural and anthropogeeenhouse effect,
. . : 1 15
formation and degradation of ozone in the stratesphozone hole
ground-near ozone, DDT, aerosols, emissions of cgtiun engines.
b. VO Solid State Chemistry
Solid state reactions, thermodynamics, kineticsffusion, phase
transitions, phase diagrams, methods of crystawiro solid state 5 35
synthesis from gaseous phase, solid state strgctumaterials science '
applications of solids (super-hard materials, stgastuctors, optical and
NLO materials, micro and nanoporous materials).
Total 3 5
Learning Outcomes:
Students acquire basic knowledge of environmertahistry of the atmosphere. Stude
are familiar with important concepts and the agtians in materials science of solid st
chemistry.
Prerequisites: none
. . ECTS-
25. Compulsory Module: Biochemistry C h Credits
PR Laboratory Course in Basic Biochemistry
Sequence analysis of DNA; RNA preparation and sgjoar, synthesis
and modification of DNA; nucleic acid hybridizatiorDNA-protein 5 5
interaction; protein expression and purificatiomndtion of proteins;
molecular cloning; preparation of high moleculaigin DNA.
Total 5 5
Learning Outcomes:
Students acquire methodological knowledge of pno&gid nucleic acid bio-chemistry, ge
technology and enzymology. Students also acquiegdisciplinary skills/key skills, such as
the ability to work in a team and oral and writtemmmunication skills.
Prerequisites: successful completion of compulsory modules 16 Eh¢Biochemistry A ang
Biochemistry B)
26 Compulsory Module: Macromolecular Chemistry h ECT.S'
: : Credits

VO Macromolecular Chemistry

Definitions of terms, classifications, nomenclaiumaolecular mass
degree of polymerization, tacticity, isomers, tharnand mechanical
properties, application and processing, mechanaf polymerization,| 2 2,5
copolymers, multi-component systems, industriatiypdortant polymers,
polymers from renewable resources, biocompatiblt rmedical specia
polymers, softener and stabilizer chemistry, edokdgspects.

Total 2 2,5

Learning Outcomes:

Students acquire basic knowledge in macromoleath@mistry and are familiar with the

technically most important polymers.

Prerequisites:none

11



27.

ECTS-

Compulsory Module: Organic Chemistry D h Credits

VO Structure Elucidation Il

Basics and modern techniques for the structuralracierization of
organic compounds Il (IR, UV/Vis, CD and fluoreace spectroscopy,
etc.).

VO Organic Synthesis

Organic chemical synthesis that provides accessrganic compound
such as natural products, active pharmaceuticalpoamds, cofactors,
synthetics, catalysts and compounds with interggtiroretical properties;
modern strategies and methods for selective naate&dnversion, curren
concepts and examples for the (total) synthesisofanic compounds,
natural products and active pharmaceutical compsund

192}

N

3.5

—

VO Chemical Biology
Fundamentals of chemical biology, solid phase ®githof peptides and
nucleic acids, reactivities of peptides and nuchaiids, protein catalysis
nucleic acid catalysis, basics of cofactors andrthmdes in regulatory
mechanisms.

=
N

Total 4 7.5

Learning Outcomes:

Students acquire knowledge of organic/chemicalstit  methods and absorpti
spectroscopic techniques. They learn the fundarseotstructure and reactivity of the two
classes of natural compounds of proteins and rwatsds.

Ve

Prerequisites: none

28.

ECTS-

Compulsory Module: Physical Chemistry E h Credits

PR Laboratory Course in Physical Chemistry |l
Measurement methods for determining the kineticeeattions, reactions
and absorption equilibria, macroscopic and micrpgcomaterial
properties, .e.g. Vviscosity, reaction Kkinetics, ampson, surface 6 5
determination of finely dispersed powders, disttitiu coefficient of a gas
chromatographic column, spectroscopy, dipole moneemd dielectric
constant.

Total 6 5

Learning Outcomes:
The students understand the basics of kinetic #xtrechemical processes in theory 3

experiment. In the laboratory course, the studacgsiire interdisciplinary key qualifications

such as working in teams and oral and written conioation skills.

and

Dy

Prerequisites: successful completion of compulsory module 21 (Riay<hemistry D)

29.

ECTS-

Compulsory Module: Theoretical Chemistry C h Credits

VU Methods of Theoretical Chemistry

High performance computer, introduction to unixtraduction to
guantum mechanical and molecular mechanical softvgaites that are
employed to study and describe chemical problems

1 15
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b. PR Theoretical Chemistry Laboratory
Molecular structure and visualization of small noolles and biomolecular
systems; prediction of structures and spectroscppperties by use of 3 3.5
guantum mechanics; prediction of biomolecular boggirocesses by
docking
Total 4 5
Learning Outcomes:
Students command the fundamental working techniqtiteeoretical chemistry.
Prerequisites: successful completion of compulsory modules 11ari@22 (Physical
Chemistry A, Theoretical Chemistry A and B)
) . . ECTS-
30. Compulsory Module: Physical Chemistry F h Credits
a. VO Physical Electrochemistry
Basics of electrochemistry, electrostatics andamtilecular interactions,
solvation, interionic interactions and Debye-Huek®ldel, activity
- L . . 2 2.5
coefficient, ionic conduction, potential and chargerve at phase
boundaries, electrokinetic phenomena, electrodeililega, electrode
kinetics, electrolysis, basics of technical eleciemistry.
b. VO Statistical Thermodynamics
Microcanonical ensemble, Boltzmann equation, cataniensemble] > o5
partition function and free energy, factorizatidntlee partition function '
Boltzmann distribution, chemical equilibrium, quamt statistics
Total 4 5
Learning Outcomes:
Students acquire basic physical-chemical knowleafgelectrochemical processes and th
application and the statistical-mechanical desiotipdf thermodynamic systems respective
Prerequisites:none
) : . ECTS-
31. Compulsory Module: Organic Chemistry E h Credits

PR Laboratory Course in Organic Chemistry |l
Synthesis, pure isolation and characterization @faoic compounds
natural substances isolation; implementation ofatratganic & electro-

. . . . 8 7.5
cyclic reactions and use of protecting groups astdrogeneous synthesis
techniques, practical examples of the classeshsdtances of nucleosides,
amino acids, vitamins, natural pigments and fuliese

Total 8 7.5

Learning Outcomes:
Students possess knowledge of the synthesis amdctbi@zation of organic compound
They acquire multidisciplinary skills/key skillsysh as the ability to work in a team and @
and written communication skills

Prerequisites: successful completion of compulsory modules 232h¢Organic Chemistry
C and D)

eir
ly.
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) T . ECTS-
32. Compulsory Module: Interdisciplinary Skills h Credits
Courses from the offer of the University of Innstkwr from the field of
“Equality and Gender Studies” corresponding to RGBT S-Credits must 2 2.5
be taken.
Total 2 2.5
Learning Outcomes:
Advanced qualification of the students accordintgh&r choice.
Prerequisites: The prerequisites specified by the respective culaimust be met.
. ) . ECTS-
33. Compulsory Module: Bachelor’s Thesis h Credits
SE Bachelor’s Thesis
Independent work in a chemical subject of choigeesvised by pertinent 1 14 +
lecturers holding a Doctor/PhD-title. Presentatiadrthe own Bachelor’s 1
Thesis, discussion of the Bachelor's Theses ofrethe
Total 1 15
Learning Outcomes:
Students are capable of independently performipgaetical-experimental study of a topic|in
chemistry and can present and rationalize theteewithin a scientific lecture. Students gain
interdisciplinary key skills in oral and written romunication, presentation techniques| as
well as in time and project management.
Prerequisites :successful completion of compulsory modules 1 t¢R28/sics, Mathematics
A, B; General Chemistry A, B; Analytical Chemisty B, C, D; Inorganic Chemistry A, B,
C; Organic Chemistry A, B, C; Physical ChemistryBA,C, D; Biochemistry A, B;
Theoretical Chemistry A, B)
8§ 6 Studies Induction and Orientation Period
(1) Within the scope of the Studies Induction and Qagan Period, which takes place in the first
semester, the following course examinations mugassed:
1. Experimental Lecture General Chemistry (CM 3a, s, & ECTS-Credits),
2. Analytical Chemistry | (CM 5a, 4 hrs., 4.5 ECTS-(dits),
3. Chemical Calculations (CM 4b, 2 hrs., 3 ECTS-Cdit
(2) Successful passing of all exams of the Studiesciiimlu and Orientation Period entitles to passihg al
further courses and examinations and to writinggaehelor’s Thesis.
(3) Before successful completion of the Studies Inducind Orientation Period courses amounting to

16.5 ECTS-Credits may be passed. The registradguitements listed in the curriculum must be
met.

14
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(1)

(2)

3)

(4)

§8
(1)
(2)

3)

§9

Bachelor’'s Thesis

The topic of the Bachelor's Thesis may be chofem the following subjects offered in the
bachelor's programme: Analytical Chemistry, InonganChemistry, Biochemistry, Organic
Chemistry, Physical Chemistry or Theoretical Chémis

A topic may be addressed jointly by severaldsiis with permission of the instructor of the
“Bachelor’s Thesis” course, provided that the wofleach student can be assessed individually.

With the permission of the responsible ingibu®f the “Bachelor’'s Thesis” course, a topic may
practically be addressed and implemented at noveusity institutions. However, the Bachelor’s
Thesis is to be assessed by the responsible itmtiafdhe “Bachelor’'s Thesis” course.

Bachelor's theses are to be submitted in pépen and in digital version as determined by the
Director of Studies.

Examination Regulations
A module is completed when all of its coursaséhbeen successfully completed.

Courses are evaluated by written or oral exations covering all contents of the course. Thes®u
lecturer must communicate the examination methdoré¢he start of the course.

Courses with continuous performance assessientevaluated based on the student's regular,
written and/or oral contributions and/or practieaperimental contributions. The course lecturer
must communicate the evaluation criteria beforestag of the course.

Academic Degree

Graduates of the Bachelor's Programme Chemistry aavarded the academic degree “Bachelor of
Science”, abbreviated “BSc”.

§ 10 Coming into force

(1)
(2)

3)
(4)
(5)

(6)

(7)

The curriculum is effective as of 1 October 2008.

8 6 in the version published in the University ahsbruck Bulletin of 8 June 2011, Issue 26,
No. 460 is effective as of 1 October 2011 and a¥ptio all students beginning their degree
programme as of winter semester 2011/2012.

out of force according to par. 4
§ 10 para. 3 ceases to be effective after 30 Ségte?d14.

§ 6, as announced in the University of InnsbruckldBim of 8 June 2011, Issue 26, No. 460,
ceases to be effective after 31 December 2015.

The modification of the curriculum in the versiohtbe University of Innsbruck Bulletin of 12 May
2015, Issue 36, No. 400 comes into effect on 1 l@t@015 and is to be applied to all students.

86 in the version of the University of InnsbrucklBtin of 2 May 2016, Issue 36, No. 439 comes
into force on 1 October 2016 and is to be appledlt students commencing their study programme
as of the 2016/2017 winter semester and to allestisd who have not yet passed the courses of the
studies induction and orientation stage accordinté previous regulations.
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8 11 Transitional Provisions

(1) Regular degree students who began the Diploma &roge Chemistry at the University of
Innsbruck before 1 October 2008 are entitled frora tlate to complete the first part of the diploma
programme within a maximum of seven semesters ladécond part of the diploma programme
within a maximum of seven semesters.

(2) If a part of the Diploma Programme in Chemistryn@d completed within the prescribed period, the
student is required to follow the curriculum of achelor’'s Programme in Chemistry. Furthermore,
students may voluntarily choose to switch to thericulum of the Bachelor's Programme in
Chemistry at any time.

(3) For students, who have started their study prograrbefore the 2016/2017 winter semester, the
limitation of ECTS-Credits that may be passed lefoompletion of the studies induction and
orientation stage according to 86 par.3 in theigarsf the University of Innsbruck Bulletin of 2
June 2016, Issue 36, No. 439 is not to be appkfdré 30 November 2017. After that point in time
more courses and examinations may only be taken sticcessful completion of the whole studies
induction and orientation stage.
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