Master degree

2-year standard

Study Programmes

BIOLOGY










Cell and Molecular Biology and Genetics





    3
Botany and Physiology of Plants






  13
Zoology and Animal Physiology






  18
CHEMISTRY










Analytical Chemistry








   32
Biochemistry









   43
Bioorganic Chemistry








   50
Chemistry










   61
Inorganic Chemistry








   81
Organic Chemistry








   90
GENERAL ECOLOGY

General Ecology and Ecology of Individuals and Populations

   99
INFORMATICS

Informatics










 118
MATHEMATICS

Economical and Financial Mathematics





 139
Informatic Mathematics







 142
Manager Mathematics








 153
Mathematics









 159
PHYSICS

Biophysics










 169
Nuclear and Subnuclear Physics






 178
Physics










 187
Physics of Condensed Matter







 205
BIOLOGY

Study programme   Cell and Molecular Biology and Genetics 

(Full-time master)

 Code   Title   ECTS Credit   Hours/week   Assessment
 Recommended Year/Semester

Compulsory courses

	ÚBEV/IMU1/03
	Immunology
	3
	2/-
	Examination
	1/1 

	ÚBEV/MZO1/03
	Molecular Basis of Ontogenetic Development
	3
	2/-
	Examination
	1/1 

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚBEV/AEM/06
	Applied Embryology
	4
	2/1
	Examination
	1/2 

	ÚBEV/CTP1/01
	Cytopathology
	3
	2/-
	Examination
	1/2 

	ÚBEV/CK1/03
	Cytogenetics and Karyology
	4
	1/2
	Examination
	1/2 

	ÚBEV/MOG/03
	Model Organisms in Genetics
	5
	1/2
	Examination
	1/2

	ÚBEV/GC1/01
	Human Genetics
	5
	2/1
	Examination
	1/2 

	ÚBEV/EB1/99
	Evolutionary Biology
	3
	2/- 
	Examination
	1/2 

	ÚBEV/DP1a/03
	Diploma Work
	2
	-/-
	Recognition
	1/1

	ÚBEV/DP1b/03
	Diploma Work
	6
	-/-
	Recognition
	1/2

	ÚBEV/DP1c/03
	Diploma Work
	8
	-/-
	Recognition
	2/3

	ÚBEV/DP1d/03
	Diploma Work
	30
	-/-
	Recognition
	2/4


Compulsory elective courses

	ÚBEV/BI1/03
	Basic Bioinformatics
	6
	2/2
	Examination
	1/1 

	ÚBEV/ETO1/03
	Ethology
	6
	2/2
	Examination
	1/1 

	ÚBEV/BTR1/06
	Plant Biotechnology
	6
	2/3
	Examination
	1/1 

	ÚBEV/EMZ1/00
	Vertebrate Embryology
	3
	2/-
	Examination
	1/1 

	ÚBEV/IMUC/03
	Practical in Immunology
	3
	-/3
	Assessment
	1/1 

	ÚBEV/UGM/03
	Introduction to Gene Manipulations
	6
	2/2
	Examination
	1/1 

	ÚBEV/EFZ1/03
	Animal and Human Ecophysiology
	6
	2/2
	Examination
	1/1 

	ÚBEV/BIOE/07
	Bioethics
	4
	2/-
	Examination
	1/2 

	ÚBEV/GM1/03
	Gene Manipulations
	6
	2/2
	Examination
	1/2 

	ÚBEV/MBR1/05
	Plant Molecular Biology
	6
	2/3
	Examination
	1/2 

	ÚBEV/SCT1/01
	Practical in Cytopathology
	2
	-/25 (blok)
	Assessment
	1/2 

	ÚBEV/ETB1/99
	Experimental Techniques in Biology
	4
	-/4
	Assessment
	1/2 

	ÚBEV/PG1/03
	Population Genetics
	5
	2/1
	Examination
	1/2 

	ÚBEV/VKM/03
	Selected Topics in Microbiology and Virology
	3
	2/- 
	Examination
	1/2 

	ÚBEV/MEB1/03
	Cell metabolism
	6
	2/2
	Examination
	2/3  

	ÚBEV/MEM/99
	Light and Electron Microscopy Techniques
	3
	1/2
	Assessment
	2/3  

	ÚBEV/EH1/01
	Experimental Haematology
	3
	2/- 
	Examination
	1/1, 2/3

	ÚBEV/VKG1/03
	Selected Topics in Genetics
	3
	1/1
	Examination
	2/3 

	ÚBEV/FRV1/03
	Physiology of Plant Growth and Development
	6
	2/2
	Examination
	1/2

	ÚBEV/MR1/03
	Plant Metabolism
	6
	2/2 
	Examination
	1/1, 2/3

	ÚBEV/AEM/06
	Applied Embryology
	4
	2/1 
	Examination
	1/2

	ÚCHV/SVK1/00
	Student Scientific Conference 
	4
	-/-
	Assessment
	1/2, 2/4


Course units 

Compulsory courses

	Title
	Immunology

	Code
	ÚBEV/IMU1/03
	Teacher
	Paulíková Edita

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To provide students with knowledge on immunological mechanisms at cell and organism levels.

	Content
	Cells and tissues of the immune system. Cooperation between T, B and antigen presenting cells. Non-specific lymphocytic stimulation. Innate immunity. Antigen recognition by lymphocytes. Cell receptors. Immune response. The major histocompatibility complex. The adaptive immune response. T-cells mediated immunity. The humoral immune response. Hypersensitivity. Transplantation immunology. The immune system in health and disease

	Exclusive courses
	ÚBEV/IMUF/03

	Alternate courses
	ÚBEV/IMU1/01

	Recommended reading  
	Janeway, Ch. A. Jr., Travers, P.: Immunobiology. Blackwell Sci. Pub. Oxford, 1994


	Title
	Molecular Basis of Ontogenetic Development

	Code
	ÚBEV/MZO1/03
	Teacher
	Mišúrová Eva

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To provide students with basic knowledge of the principles and molecular-biological mechanisms of the ontogenetic development of animal and plant organisms.

	Content
	Regulation of the ontogenetic development in eukaryotic organisms. Programme of ontogenetic development. Cell determination and differentiation. Molecular mechanisms of formation of specialised cell types. Epigenetic mechanisms of cellular memory. Imprinting. Combinatory control of eukaryotic genes. Regulatory genes. Establishment of cell position. Formation of the embryonic body plan. Establishment of the main axis of body. Shape formation. Cloning of multicellular organisms.


	Alternate courses
	ÚBEV/VMB1/00 or ÚBEV/VMB1/03

	Recommended reading  
	Gerhard,J.,Kirschener,M.: Cells, Embryos and Evolution. Blacwell Science Inc., Massachusett, Oxford, London,1997


	Title
	Cytopathology

	Code
	ÚBEV/CTP1/01
	Teacher
	Fedoročko Peter

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To provide students with a knowledge of the basic biological principles of carcinogenesis.

	Content
	Tumor development. Tumor growth and metastatic potential. Cell cycle regulation and pathogenesis of cancer. Apoptosis in tumor growth and metastasis. Oncogenes and cancer. Tumor suppressor genes. Metastasis suppressor genes. Angiogenesis in cancer. Cell surface glycoproteins and their receptors. Proteinases and their inhibitors in cancer invasion. Radio-, chemo- and immunotherapy.

	Recommended reading  
	Sherbet, G.V., Lakshmi, M. S.: The Genetics of Cancer. Genes Associated with Cancer Invasion, Metastasis and Cell Proliferation. Academic Press, London, 1997

Shebert, G. V.: The biology of tumor malignancy. Academic Press, London, 1982


	Title
	Cytogenetics and Karyology

	Code
	ÚBEV/CK1/03
	Teacher
	Čellárová Eva

	ECTS credits
	4
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge and experience in genetic processes at the cell level using the newest scientific findings of cytogenetics and moleculoar cytology. To have students become acquainted in detail with the results coming from human genome mapping.

	Content
	Organisation of eukaryotic genome. Nuclear skeleton. Nucleolus; nucleolar skeleton. Chromatin structure and changes of chromatin. Levels of DNA organisation in cell nucleus. Chromosomes. Polythene chromosomes. Cell cycle. Genetic regulation of a cell cycle. Genetic regulation of cell differentiation. Apoptosis. Telomeres and function of telomerase. Molecular cytology. Basic characteristics of the human genome project: what we can learn from it?

	Alternate courses
	ÚBEV/CK1/99

	Recommended reading  
	Russel, J.P.: Genetics, Third Edition, Harper Collins Publisher,

New York 1992

Periodicals, Internet sources


	Title
	Model Organisms in Genetics

	Code
	ÚBEV/MOG/03
	Teacher
	Čellárová Eva

	ECTS credits
	5
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with information on model systems of prokaryotic and eukaryotic organisms used in genetic research.

	Content
	Basic properties of model organisms used in genetics. Prokaryotic model systems (Escherichia coli, Diplococcus pneumoniae, Agrobacterium tumefaciens and A. rhizogenes). Model systems of simple eukaryotic organisms (Saccharomyces cerevisiae, Neurospora crassa). Plant and animal model systems in vitro and in vivo. Caenorhabditis elegans. Arabidopsis thaliana. Mendel´s laws. Drosophila melanogaster. Morgan´s rules. Mus musculus. Human genome. Transgenic plants and animals. HeLa cells. Stem cells. Genetic importance of the study of twins. Genetic databases. 

	Alternate courses
	ÚBEV/MOG1/99

	Recommended reading  
	Genetic periodicals

Internet sources


	Title
	Human Genetics

	Code
	ÚBEV/GC1/01
	Teacher
	Bruňáková Katarína, Čellárová Eva

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with the basic knowledge concerning human genetics, the role of genetic factors in pathologic processes, the factors of inheritance, and the diagnosis and treatment of genetic disorders.

	Content
	The genetic basics of physiological variability and pathological traits of individuals; human population genetics; the patterns of inheritance and pedigree problem solving; the basic methods used in human genetics: genealogy, linkage analysis and the gene mapping, cytogenetic analysis and karyotyping, the DNA diagnosis of pathological traits; the treatment of genetic disorders.

	Recommended reading  
	Thompson JS, Thompson MW (2001): Genetics in Medicine 6/e. W.B.Sounders Company, Philadelphia, Pennsylvania, USA

Friedman JM, Dill FJ, Hayden MR, McGillivray BC (1996): Genetics 2/e. Williams & Wilkins, Baltimore, Maryland, USA



	Title
	Evolutionary Biology

	Code
	ÚBEV/EB1/99
	Teacher
	Mártonfi Pavol, Šmajda Beňadik, Čellárová Eva

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To familiarise students with the fundamentals of the evolution of living organisms.

	Content
	Historical overview of evolutionary theories. The origin of life. Elements of evolution: mutations, population waves, and isolation. Natural selection. Molecular evolution. Adaptations and their classification. Concept of species. Macroevolution. Evolution of functions and organs, evolution of ontogeny. Phylogeny of animals. Evolutionary progress. Anthropogenesis. Plant diversity. Primary and secondary speciation of plants. Reproduction-isolation mechanisms. Hybridisation and introgression of plants. Polyploidy. Reproductive systems in plants. 


	Recommended reading  
	Futuyama, D.J.: Evolutionary biology, Sinauer Associates, Sunderland, 3rd ed., 1997 

Dobzhansky T. et al.: Evolution. San Francisco 1977


Compulsory elective courses

	Title
	Basic Bioinformatics

	Code
	ÚBEV/BI1/03
	Teacher
	Saxová Patrícia, Čellárová Eva

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To give students interdisciplinary experience in the application of mathematical methods and computer science approaches to solving some problems in Molecular Biology, as, for example, the analysis of nucleotide and protein sequences, genome study, etc. 

	Content
	Comparison of nucleotide and protein sequences, molecular evolution, evolutionary trees, work with biological databases, use of neuron networks and HMM in Bioinformatics. Practical work using concrete bioinformatic programs accessible on the Internet.

	Alternate courses
	ÚBEV/BI1/01

	Recommended reading  
	Grau D. & Li W.-H.: Fundamentals of Molecular Evolutions, Sinuar Associates, 2000. 

Durbin, R., Eddy, S., Krogh, A. & Mitchison, G.: Biological SequenceAnalysis: Probabilistic Models of Proteins and Nucleic Acids, CUP, 1999


	Title
	Ethology

	Code
	ÚBEV/ETO1/03
	Teacher
	Majláth Igor

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students to know and to be aware of the importance of the behavioural aspect in biological sciences.

	Content
	History and development of ethology. Ethological methods. The innate forms of behaviour. The simplest forms of learning: conditioning and instrumental learning. Higher forms of learning. Social behaviour. Sexual behaviour. Play behaviour. Biological rhythms. Orientation in space and animal migrations. Communication systems of animals. Emotions. Aggression in animal and human behaviour. Abnormal forms of behaviour

	Alternate courses
	ÚBEV/ETO1/99

	Recommended reading  
	Franck, D.: Verhaltensbiologie. Einfuhrung in die Ethologie. Georg Thieme-Verlag, 1993

Manning, A., Dawkins, M. S.: An introduction to animal behaviour. Cambridge University Press, 1992


	Title
	Plant Biotechnology

	Code
	ÚBEV/BTR1/06
	Teacher
	Čellárová Eva

	ECTS credits
	6
	Hrs/week
	2/3

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To give students theoretical and practical knowledge of plant tissue culture in vitro.

	Content
	Genetics and physiology of plant cell and tissue culture, protoplasts, embryoids and organs cultured in vitro under sterile conditions. Use of tissue culture in research and praxis. Cryopreservation of plant cells and tissues. Immobilised plant systems. Genetic transformation of plants and expression of foreign genes.

	Recommended reading  
	Dodds, J. H. and Roberts, L. W.: Experiments in Plant Tissue Culture. Cambridge University Press, 1985 

Periodicals and Internet sources


	Title
	Vertebrate Embryology

	Code
	ÚBEV/EMZ1/00
	Teacher
	Daxnerová Zuzana

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To provide students with the basic facts of normal development of animals.

	Content
	Asexual and sexual reproduction. Gametogenesis. Embryogenesis: gastrulation and primary organ formation. Organogenesis. Morphogenetic processes in organogenesis. Embryonic membranes in birds and mammals. Placentation.

	Alternate courses
	ÚBEV/EMZ1/99

	Recommended reading  
	Langman, J.: Medical Embryology. Williams & Wilkins, Baltimore, London, 1981

Moore, K. L., Persaud, T. V. N.: Before we are born. W.B. Saunders Company Philadelphia, 1993


	Title
	Practical in Immunology

	Code
	ÚBEV/IMUC1/03
	Teacher
	Paulíková Edita

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Objective
	To teach the students the basic techniques used in immunology.

	Content
	The topics of exercises are determined by  the themes of lectures.

	Prerequisite courses
	ÚBEV/IMU1/03

	Alternate courses
	ÚBEV/CIM1/01

	Recommended reading  
	Study materials provided by teacher. 




	Title
	Introduction to Gene Manipulations

	Code
	ÚBEV/UGM1/03
	Teacher
	Kolesárová Mariana, Vilček Štefan

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide  students with the principles of preparation and application of techniques of recombinant DNA.

	Content
	Isolation of nucleic acids. Restriction endonucleases. Digestion and ligation of DNA. Other enzymes used for DNA manipulation. Labeling of DNA. Nucleic acid hybridisation. PCR. Preparation of recombinant DNA. Recombinant vectors. Selection markers. Transfer of recombinant DNA to the cells. Selection of recombinants. Expression of heterologous genes in E. coli. DNA sequencing.

	Alternate courses
	ÚBEV/UGM1/99

	Recommended reading  
	Old, R.W., Primrose, S. B.: Principles of Genetic Manipulation. An Introduction to Genetic Engineering. Blackwell Scientific Publication, London, 1992

Brown, T. A. Gene Cloning. An Inroduction. Champan Hall, London, 1996


	Title
	Animal and Human Ecophysiology

	Code
	ÚBEV/EFZ1/03
	Teacher
	Ahlersová Eva, Bojková Bianka

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the basic mechanisms and principles of the action of environmental conditions on internal physiological processes. To familiarise students with the possible mechanisms of adaptation of animals to extreme values of environmental factors.

	Content
	The influence of environmental factors in phylogeny and ontogeny. The course of the stress reaction; kinds of adaptation. Pathology of adaptation processes: general symptoms of pathological processes. Adaptations based on vital factors of the environment: adaptations to changes in food intake (starvation and overfeeding), to hypo- and hyperbary, to increased water salinity, to gravitation, to high and low temperatures, to electricity, electromagnetic fields and laser beams, to  noise, to both non-ionizing and ionizing radiation, to ultrasound and vibrations in living organisms. 

	Alternate courses
	ÚBEV/EFZ1a/99


	Title
	Plant Molecular Biology

	Code
	ÚBEV/MBR1/05
	Teacher
	Čellárová Eva

	ECTS credits
	6
	Hrs/week
	2/3

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with a knowledge of gene expression in plants.

	Content
	Organisation of plant genome. Regulation sequences, gene families, repetitive sequences. Genes coding for t-RNA, r-RNA and structural genes. Regulation of gene expression in plants. Structure and function of mtDNA and cpDNA. Mitochondrial plasmids. Biotic and abiotic stress. Plant viruses. Agrobacterium sp. and its genetic importance. Ti and Ri plasmids. Methods of genetic transformation. Transgenes. GMO. 

	Recommended reading  
	Buchanan, B. B., Gruissem, W. and Jones, R. J.: Biochemistry and Molecular Biology of Plants. America Society of Plant Physiologists, Rockville, Maryland, 2000

Hansen E., Harper, G.:Differentially Expressed Genes in Plants, Taylor and Francis, London 1997

Leister, D.: Plant Functional Genomic. The Haworth Press New York, 2004


	Title
	Practical  in Cytopathology

	Code
	ÚBEV/SCT1/01
	Teacher
	Fedoročko Peter

	ECTS credits
	2
	Hrs/week
	25/sem

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To provide students with experimental work in a cell culture laboratory.

	Content
	Cell and tissue culture and associated techniques. General procedures for cell culture. Cell proliferation assay (MTT test). Cell preparation techniques (centrifugal elutriation). Model systems to study differentiation (myeloid HL-60 Leukemia Cells). Tumorigenicity assays; cytotoxic and cell growth assays.

	Prerequisite courses
	ÚBEV/CTP1/01

	Recommended reading  
	Celis, J. E.: Cell Biology. 2nd ed., Academic Press, London, 1997


	Title
	Experimental Techniques in Biology

	Code
	ÚBEV/ETB1/99
	Teacher
	Solár Peter

	ECTS credits
	4
	Hrs/week
	-/4

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To provide the students with the knowledge of basic experimental techniques in biology.

	Content
	Manipulation with laboratory animals. Narcotizing of the animals. Operating techniques. Basic research methods. 

	Recommended reading  
	Zutphen, L. F. M., Baumans, V., Beynen, A. C.: Principles of Laboratory Animal Science. Elsevier, Amsterdam, 1993


	Title
	Population Genetics

	Code
	ÚBEV/PG1/03
	Teacher
	Čellárová Eva, Brezáni Peter

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with an understanding of genetic relations at the population level, the importance of population equilibrium and the consequences of its changes.

	Content
	Genofond and genotype composition of a population. Genetic equilibrium of the population: Hardy-Weinberg law, linkage disequilibrium. Random mating and inbreeding, consequences of inbreeding in population: Bernstein-Wright law, consanguinity, homogamy, Wahlund effect. Mutations and mutation pressure, selection and selection pressure, fitness. Random effects: genetic drift, migration. Genetic isolates and their consequences; genetic polymorphism. Evolutionary significance of genofond changes.

	Recommended reading  
	Griffiths, A.J.F. et al.: Modern Genetic Analysis, W.H.Freeman and Co., New York, 1999


	Title
	Selected Topics in Microbiology and Virology

	Code
	ÚBEV/VKM1/03
	Teacher
	Kropáčová Katarína

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To provide students with an advanced knowledge of micro-organisms.

	Content
	Characteristics of Chlamydiae, Rickettsiae and Mycoplasmas. The structure of viruses. Reproduction of viruses: lytic and lysogenic cycle of viruses. Principles and pathogenesis of viral diseases. Viral persistence: chronic, latent and slow virus infection. Prevention and treatment of viral infection. Recent trends in microbiology and virology. 

	Recommended reading  
	Fields, B. N., Knipl, D. M.: Virology. Newford, Raven press, 1990

Greenwood, D., Slack, R.C.B., Peuther, J. F.: Medical Microbiology. Longman group UK Limited, 1992 


	Title
	Cell Metabolism

	Code
	ÚBEV/MEB1/03
	Teacher
	Ahlersová Eva, Kassayová Monika

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge about the principal metabolic processes in living cells.

	Content
	Metabolism of sugars and lipids and their disorders in human cells. Function of the liver in the metabolism of lipids. Metabolism of serum lipoproteins and its disorders. Metabolism of minerals. Mechanisms of acido-basic balance. Metabolic regulations. Topochemistry of metabolic processes in the organism.

	Alternate courses
	ÚBEV/MEB1/99

	Recommended reading  
	Murray, R. K., Grammer, D. K., Mayes, P. A., Rodwell, V.W.: Harper‘s Biochemistry. Prentice-Hall, Appleton & Lange, 1993


	Title
	Light and Electron Microscopy Techniques

	Code
	ÚBEV/MEM1/99
	Teacher
	Daxnerová Zuzana

	ECTS credits
	3
	Hrs/week
	1/2

	Assessment
	Assessment
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To provide students with the methods of light and electron microscopy.

	Content
	Light microscope. Electron microscope; transmission and scanning electron microscope. Specimen preparation for microscopy. Fixation. Embedding. Sectioning. Staining. Special histochemical methods.

	Recommended reading  
	Bancroft, J. D., Steven, A.: Theory and practice of Histological Techniques. Churchill Livingstone, 1977

Wischnitzer, S.: Introduction to Electron microscopy. Cambridge University Press, 1982 


	Title
	Experimental Haematology

	Code
	ÚBEV/EH1/01
	Teacher
	Fedoročko Peter

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To provide students with a knowledge of experimental hematology.

	Content
	Ontogeny of hematopoietic stem cells. Characterisation of hematopoietic stem cells (HSC). Hematopoietic growth factors and cytokines. Differentiation and self renewal. Mobilisation of hematopoietic stem cells. Barriers to transplantation. Genes affecting formation or differentiation of HSC.

	Alternate courses
	ÚBEV/EH1/99

	Recommended reading  
	Simmons, A.: Hematology. A Combined Theoretical & Technical Approach, W.B.Saunders Company, Philadelphia, 1989


	Title
	Selected Topics in Genetics

	Code
	ÚBEV/VKG1/03
	Teacher
	Bruňáková Katarína, Čellárová Eva

	ECTS credits
	3
	Hrs/week
	1/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To provide students with an advanced knowledge aimed at actual problems in genetics.

	Content
	Complementary topics to the basic course in genetics (topics and their content reflect the interest of students): mapping of human genome, project HUGO, genetics of retroviruses, HIV, molecular medicine, inborn disorders of metabolism, mutations in humans, methods of prenatal diagnostics, gene therapy, transgenes and their influence on human health and environment, methods of recombinant DNA, cloning of mammal embryos, ethical question of cloned genes and oncogenesis,  molecular mechanisms of carcinogenesis, chromosome changes in malignant tumours, bacterial genomics, transposones and human health, antibiotic resistance, mitochondrial inheritance and human health, genetic regulation of cell differentiation and cell aging.

	Alternate courses
	ÚBEV/VKG1/99

	Recommended reading  
	Periodicals

Internet sources


	Title
	Physiology of Plant Growth and Development

	Code
	ÚBEV/FRV1/03
	Teacher
	Repčák Miroslav

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of basic methods and approaches in the physiology of plant growth and development.

	Content
	Growth and morphogenesis: phases and kinetics; differentiation. Hormones: metabolism and transport, physiological and developmental effects; auxin, gibberellins, cytokinnins, ethylene and abscisic acid. Photomorphogenesis and etiolation. Phytochrome: properties, physiology, ecological functions, molecular mechanisms. Blue-light responses. Rhythms. Germination and dormancy. Regulation of flowering. Senescence and programmed cell death. Orientation in space: phototropism, gravitropism and nastic movements. Stress physiology.

	Alternate courses
	ÚBEV/FRV1/99

	Recommended reading  
	Taiz L., Zeiger E., Plant physiology. Third editon. Sinauer ass., Sunderland 2002


	Title
	Plant Metabolism

	Code
	ÚBEV/MR1/03
	Teacher
	Repčák Miroslav

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the pathways of biosynthesis in plants and the functions of primary and secondary metabolites.

	Content
	Photosynthesis: structure of photosynthetic apparatus, light absorption, electron and proton transport, photophosphorylation. Calvin cycle, rubisco and photorespiration. C4 and CAM plants. Synthesis of starch and sucrose. Respiration: glycolysis, citric acid cycle, electron transport and ATP synthesis. Lipid biosynthesis and conversion into carbohydrates. Polyacetylenes. Nitrogen metabolism: fixation, nitrate assimilation, ammonium conversion to amino acids. Sulfur assimilation and metabolism. Terpenes: biosynthesis and functions. Phenolic compounds: pathways of biosynthesis, phenylpropanes, flavonoids and lignins. Alkaloids. Mechanisms of plant defense.

	Alternate courses
	ÚBEV/MR1/99

	Recommended reading  
	Lawlor D. W. Photosynthesis. Third edition. BIOS, Oxford 2001; 

Taiz L., Zeiger E., Plant physiology. Third editon. Sinauer ass., Sunderland 2002


Study programme   Botany and Physiology of Plants

(Full-time master)

Code   Title   ECTS   Credit   Hours/week   Assessment
   Recommended Year/Semester

Compulsory courses

	ÚBEV/ETO1/03
	Ethology
	6
	2/2
	Examination
	1/1 

	ÚBEV/IMU1/03
	Immunology
	3
	2/-
	Examination
	1/1 

	ÚBEV/MR1/03
	Plant Metabolism
	6
	2/2
	Examination
	1/1 

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚBEV/FRV1/03
	Physiology of Plant Growth and Development
	6
	2/2
	Examination
	1/2 

	ÚBEV/EKR1/03
	Plant Ecology
	6
	2/2
	Examination
	1/2 

	ÚBEV/EB1/99
	Evolutionary Biology
	3
	2/-
	Examination
	2/3 

	ÚBEV/DP1a/03
	Diploma Work
	2
	-/-
	Recognition
	1/1

	ÚBEV/DP1b/03
	Diploma Work
	6
	-/-
	Recognition
	1/2

	ÚBEV/DP1c/03
	Diploma Work
	8
	-/-
	Recognition
	2/3

	ÚBEV/DP1d/03
	Diploma Work
	30
	-/-
	Recognition
	2/4


Compulsory elective courses

	ÚBEV/GB1/03
	Geobotany
	4
	2/1
	Examination  
	

	ÚBEV/EFZ1/03
	Animal and Human Ecophysiology
	6
	2/2
	Examination  
	

	ÚBEV/CK1/03
	Cytogenetics and Karyology
	4
	1/2
	Examination  
	

	ÚBEV/DNR/06
	Dendrology
	2
	2/2
	Examination
	 

	ÚBEV/UGM1/03
	Introduction to Gene Manipulations
	6
	2/2
	Examination  
	


Recommended elective courses

	ÚBEV/LR1/03
	Healing Plants
	3
	2/-
	Examination  
	

	ÚBEV/CRO1/03
	Chronophysiology
	2
	2/1
	Examination  
	

	ÚBEV/BTR1/06
	Plant Biotechnology
	6
	2/3
	Examination  
	

	ÚBEV/BS1/03
	Biostatistics
	6
	2/2
	Examination  
	


Course units 

Compulsory courses

	Title
	Ethology

	Code
	ÚBEV/ETO1/03
	Teacher
	Majláth Igor

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students to know and to be aware of the importance of the behavioural aspect in biological sciences.

	Content
	History and development of ethology. Ethological methods. The innate forms of behaviour. The simplest forms of learning: conditioning and instrumental learning. Higher forms of learning. Social behaviour. Sexual behaviour. Play behaviour. Biological rhythms. Orientation in space and animal migrations. Communication systems of animals. Emotions. Aggression in animal and human behaviour. Abnormal forms of behaviour

	Alternate courses
	ÚBEV/ETO1/99

	Recommended reading  
	Franck, D.: Verhaltensbiologie. Einfuhrung in die Ethologie. Georg Thieme-Verlag, 1993

Manning, A., Dawkins, M. S.: An introduction to animal behaviour. Cambridge University Press, 1992


	Title
	Immunology

	Code
	ÚBEV/IMU1/03
	Teacher
	Paulíková Edita

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To provide students with knowledge on immunological mechanisms at cell and organism levels.

	Content
	Cells and tissues of the immune system. Cooperation between T, B and antigen presenting cells. Non-specific lymphocytic stimulation. Innate immunity. Antigen recognition by lymphocytes. Cell receptors. Immune response. The major histocompatibility complex. The adaptive immune response. T-cells mediated immunity. The humoral immune response. Hypersensitivity. Transplantation immunology. The immune system in health and disease

	Exclusive courses
	ÚBEV/IMUF/03


	Alternate courses
	ÚBEV/IMU1/01

	Recommended reading  
	Janeway, Ch. A. Jr., Travers, P.: Immunobiology. Blackwell Sci. Pub. Oxford, 1994


	Title
	Plant Metabolism

	Code
	ÚBEV/MR1/03
	Teacher
	Repčák Miroslav

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the pathways of biosynthesis in plants and the functions of primary and secondary metabolites.

	Content
	Photosynthesis: structure of photosynthetic apparatus, light absorption, electron and proton transport, photophosphorylation. Calvin cycle, rubisco and photorespiration. C4 and CAM plants. Synthesis of starch and sucrose. Respiration: glycolysis, citric acid cycle, electron transport and ATP synthesis. Lipid biosynthesis and conversion into carbohydrates. Polyacetylenes. Nitrogen metabolism: fixation, nitrate assimilation, ammonium conversion to amino acids. Sulfur assimilation and metabolism. Terpenes: biosynthesis and functions. Phenolic compounds: pathways of biosynthesis, phenylpropanes, flavonoids and lignins. Alkaloids. Mechanisms of plant defense.

	Alternate courses
	ÚBEV/MR1/99

	Recommended reading  
	Lawlor D. W. Photosynthesis. Third edition. BIOS, Oxford 2001;   Taiz L., Zeiger E., Plant physiology. Fourth edition. Sinauer ass., Sunderland 2006


	Title
	Physiology of Plant Growth and Development

	Code
	ÚBEV/FRV1/03
	Teacher
	Repčák Miroslav

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of basic methods and approaches to the physiology of plant growth and development.

	Content
	Growth and morphogenesis: phases and kinetics; differentiation. Hormones: metabolism and transport, physiological and developmental effects; auxin, gibberellins, cytokinnins, ethylene and abscisic acid. Photomorphogenesis and etiolation. Phytochrome: properties, physiology, ecological functions, molecular mechanisms. Blue-light responses. Rhythms. Germination and dormancy. Regulation of flowering. Senescence and programmed cell death. Orientation in space: phototropism, gravitropism and nastic movements. Stress physiology.

	Alternate courses
	ÚBEV/FRV1/99

	Recommended reading  
	Taiz L., Zeiger E., Plant physiology. Fourth edition. Sinauer ass., Sunderland 2006


	Title
	Evolutionary Biology

	Code
	ÚBEV/EB1/99
	Teacher
	Mártonfi Pavol, Šmajda Beňadik, Čellárová Eva

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To familiarise students with the fundamentals of the evolution of living organisms.

	Content
	Historical overview of evolutionary theories. The origin of life. Elements of evolution: mutations, population waves, and isolation. Natural selection. Molecular evolution. Adaptations and their classification. Concept of species. Macroevolution. Evolution of functions and organs, evolution of ontogeny. Phylogeny of animals. Evolutionary progress. Anthropogenesis. Plant diversity. Primary and secondary speciation of plants. Reproduction-isolation mechanisms. Hybridisation and introgression of plants. Polyploidy. Reproductive systems in plants. 

	Recommended reading  
	Futuyama, D.J.: Evolutionary biology, Sinauer Associates, Sunderland, 3rd ed., 1997

Dobzhansky T. et al.: Evolution. San Francisco 1977


Compulsory elective courses

	Title
	Animal and Human Ecophysiology

	Code
	ÚBEV/EFZ1/03
	Teacher
	Ahlersová Eva, Bojková Bianka

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the basic mechanisms and principles of the action of environmental conditions on internal physiological processes. To familiarise students with the possible mechanisms of adaptation of animals to extreme values of environmental factors.

	Content
	The influence of environmental factors in phylogeny and ontogeny. The course of the stress reaction; kinds of adaptation. Pathology of adaptation processes: general symptoms of pathological processes. Adaptations based on vital factors of the environment: adaptations to changes in food intake (starvation and overfeeding), to hypo- and hyperbary, to increased water salinity, to gravitation, to high and low temperatures, to electricity, electromagnetic fields and laser beams, to  noise, to both non-ionizing and ionizing radiation, to ultrasound and vibrations in living organisms. 

	Alternate courses
	ÚBEV/EFZ1a/99


	Title
	Cytogenetics and Karyology

	Code
	ÚBEV/CK1/03
	Teacher
	Čellárová Eva

	ECTS credits
	4
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge and experience in genetic processes at the cell level using the newest scientific findings of cytogenetics and moleculoar cytology. To have students become acquainted in detail with the results coming from human genome mapping.

	Content
	Organisation of eukaryotic genome. Nuclear skeleton. Nucleolus; nucleolar skeleton. Chromatin structure and changes of chromatin. Levels of DNA organisation in cell nucleus. Chromosomes. Polythene chromosomes. Cell cycle. Genetic regulation of a cell cycle. Genetic regulation of cell differentiation. Apoptosis. Telomeres and function of telomerase. Molecular cytology. Basic characteristics of the human genome project: what we can learn from it?

	Alternate courses
	ÚBEV/CK1/99

	Recommended reading  
	Russel, J.P.: Genetics, Third Edition, Harper Collins Publisher,

New York 1992

Periodicals

Internet sources


	Title
	Introduction to Gene Manipulations

	Code
	ÚBEV/UGM1/03
	Teacher
	Kolesárová Mariana, Vilček Štefan

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To provide  students with the principles of preparation and application of techniques of recombinant DNA.

	Content
	Isolation of nucleic acids. Restriction endonucleases. Digestion and ligation of DNA. Other enzymes used for DNA manipulation. Labeling of DNA. Nucleic acid hybridisation. PCR. Preparation of recombinant DNA. Recombinant vectors. Selection markers. Transfer of recombinant DNA to the cells. Selection of recombinants. Expression of heterologous genes in E. coli. DNA sequencing.


	Alternate courses
	ÚBEV/UGM1/99

	Recommended reading  
	Old, R.W., Primrose, S. B.: Principles of Genetic Manipulation. An Introduction to Genetic Engineering. Blackwell Scientific Publication, London, 1992

Brown, T. A. Gene Cloning. An Introduction. Chapman Hall, London, 1996



Elective courses

	Title
	Healing Plants

	Code
	ÚBEV/LR1/03
	Teacher
	Repčák Miroslav

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To provide students knowledge of the principles of using healing plants and of the production of drugs.

	Content
	History and present state. Pharmacotherapeutical and toxic effects of drugs. Active substances. Inheritance, chemotypes and breeding. Cultivation and post-harvest technology. Essential oil and extracts production. Special focus: claviceps, angelica, valeriana, drosera, levandula. digitalis, hypericum, althaea, calendula, silybum, chamomilla, arctostaphylos, melissa, mentha, hyssopus, thymus, salvia, agrimonia, rosa, tilia, achillea, plantago, panax and other tonic plants.


	Alternate courses
	ÚBEV/LR1/00

	Recommended reading  
	Pahlow M.: Healing plants. Barrons Ed. New York 1993 


	Title
	Plant Biotechnology

	Code
	ÚBEV/BTR1/06
	Teacher
	Čellárová Eva

	ECTS credits
	6
	Hrs/week
	2/3

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To give students theoretical and practical knowledge of plant tissue culture in vitro.

	Content
	Genetics and physiology of plant cell and tissue culture, protoplasts, embryoids and organs cultured in vitro under sterile conditions. Use of tissue culture in research and praxis. Cryopreservation of plant cells and tissues. Immobilised plant systems. Genetic transformation of plants and expression of foreign genes.


	Recommended reading  
	Dodds, J. H. and Roberts, L. W.: Experiments in Plant Tissue Culture. Cambridge University Press, 1985 

Periodicals and Internet sources


	Title
	Biostatistics

	Code
	ÚBEV/BS1/03
	Teacher
	Šmajda Beňadik

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To provide the students with knowledge of the basic principles of statistical methods used in biology and their scope of application.

	Content
	Sources and theoretical background of biostatistics. Basic principles of probability theory. Descriptive statistics: variables, measures of mean value and variability of data. Theoretical and empirical distributions. Experimental sampling from normal distributions. Testing of hypotheses. One-way and multiple analysis of variance. Tests for multiple comparisons. Regression analysis. Correlations. Non-parametric methods.

	Alternate courses
	ÚBEV/BST1a/01,ÚBEV/BS1b/99

	Recommended reading  
	Hassard, T. H.: Understanding biostatistics. Mosby Year Book, 1991

Snedecor,G.W., Cochran,W.G.: Statistical methods. The Iowa state university, Ames, 1972.


Study programme   Zoology and Animal Physiology

(Full-time master)

Code   Title   ECTS   Credit   Hours/week   Assessment
 Recommended Year/Semester

Compulsory courses

	ÚBEV/ETO1/03
	Ethology
	6
	2/2
	Examination
	1/1 

	ÚBEV/IMU1/03
	Immunology
	3
	2/-
	Examination
	1/1 

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚBEV/EB1/99
	Evolutionary Biology
	3
	2/-
	Examination
	2/3 

	ÚBEV/DP1a/03
	Diploma Work
	2
	-/-
	Recognition
	1/1

	ÚBEV/DP1b/03
	Diploma Work
	6
	-/-
	Recognition
	1/2

	ÚBEV/DP1c/03
	Diploma Work
	8
	-/-
	Recognition
	2/3

	ÚBEV/DP1d/03
	Diploma Work
	30
	-/-
	Recognition
	2/4


Compulsory elective courses

	ÚBEV/CRO1/03
	Chronophysiology
	5
	2/1
	Examination
	1/1 

	ÚBEV/EFZ1/03
	Animal and Human Ecophysiology
	6
	2/2
	Examination
	1/1 

	ÚBEV/IMUC/03
	Practical in Immunology
	3
	-/3
	Assessment
	1/1 

	ÚBEV/MEB1/03
	Cell metabolism
	6
	2/2
	Examination
	1/1 

	ÚBEV/BIOE/01
	Bioethics
	1
	2/-
	Examination
	1/2 

	ÚBEV/BFA1/03
	Biopharmacology
	5
	2/2
	Examination
	1/2 

	ÚBEV/EET1/03
	Ecological Ethology
	6
	2/2
	Examination
	1/2

	ÚBEV/VIM1/99
	Selected Topics in Experimental Immunology
	5
	2/1
	Examination
	1/2 

	ÚBEV/VKH1/03
	Selected Topics in Herpetology
	1
	2/1
	Examination
	1/2 

	ÚBEV/EF1/03
	Experimental Methods in Physiology
	5
	1/2
	Examination
	1/2 

	ÚBEV/MOG/03
	Model Organisms in Genetics
	5
	1/2
	Examination
	2/3

	ÚBEV/CK1/03
	Cytogenetics and Karyology
	1
	1/2
	Examination  
	2/3

	ÚBEV/MZO1/03
	Molecular Basis of Ontogenetic Development
	3
	2/-
	Examination  
	2/3

	ÚBEV/FRV1/03
	Physiology of Plant Growth and Development
	6
	2/2
	Examination  
	2/3

	ÚBEV/MR1/03
	Plant Metabolism
	6
	2/2 
	Examination
	2/3

	ÚBEV/MBR1/05
	Plant Molecular Biology
	6
	2/3
	Examination
	1/2 

	ÚBEV/AEM/06
	Applied Embryology
	1
	2/1
	Examination
	1/2 


Recommended elective courses

	ÚBEV/BI1/03
	Basic Bioinformatics
	6
	2/2
	Examination
	1/1


Course units 

Compulsory courses

	Title
	Ethology

	Code
	ÚBEV/ETO1/03
	Teacher
	Majláth Igor

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students to know and to be aware of the importance of the behavioural aspect in biological sciences.

	Content
	History and development of ethology. Ethological methods. The innate forms of behaviour. The simplest forms of learning: conditioning and instrumental learning. Higher forms of learning. Social behaviour. Sexual behaviour. Play behaviour. Biological rhythms. Orientation in space and animal migrations. Communication systems of animals. Emotions. Aggression in animal and human behaviour. Abnormal forms of behaviour

	Alternate courses
	ÚBEV/ETO1/99

	Recommended reading  
	Franck, D.: Verhaltensbiologie. Einfuhrung in die Ethologie. Georg Thieme-Verlag, 1993

Manning, A., Dawkins, M. S.: An introduction to animal behaviour. Cambridge University Press, 1992


	Title
	Immunology

	Code
	ÚBEV/IMU1/03
	Teacher
	Paulíková Edita

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To provide students with knowledge of immunological mechanisms at cell and organism levels.

	Content
	Cells and tissues of the immune system. Cooperation between T, B and antigen presenting cells. Non-specific lymphocytic stimulation. Innate immunity. Antigen recognition by lymphocytes. Cell receptors. Immune response. The major histocompatibility complex. The adaptive immune response. T-cells mediated immunity. The humoral immune response. Hypersensitivity. Transplantation immunology. The immune system in health and disease

	Exclusive courses
	ÚBEV/IMUF/03

	Alternate courses
	ÚBEV/IMU1/01

	Recommended reading  
	Šterzl J.: Imunitní systém a jeho fyziol.funkce. Vydavateľstvo Praha 1993 

Hořejší V., Bartůňková J.: Základy imunologie. Triton, 2002 

Janeway Ch. A., Travers P., Walport M., Schlomchik M.: Immunobiology. Garland Science, 2004


	Title
	Zoogeography

	Code
	ÚBEV/ZOG1/03
	Teacher
	Kováč Ľubomír

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students knowledge of the basic reasons for the recent distribution of animals on Earth, zoogeographic regionalisation of the Earth´s surface and human influence on the historical distribution of fauna. 

	Content
	Current understanding of the patterns of animal distribution and the processes that influence distributions of species and their attributes. Historical and current ecology; genetics; physiology of animals and their interaction with environmental processes (continental drift, climate) in regulating geographic distributions. Descriptive and analytical approaches useful in hypothesis testing in zoogeography.  Illustration of applied aspects of zoogeography (e.g., refuge design in conservation).

	Alternate courses
	ÚBEV/ZOG1/99

	Recommended reading  
	Darlington, P.J., 1998: Zoogeography: The geographical distribution of animals. Krieger, USA

Lomolino M.V., Brown J.H., Riddle B. R., 2005: Biogeography. Sinauer Associates, 1-845


	Title
	Evolutionary Biology

	Code
	ÚBEV/EB1/99
	Teacher
	Mártonfi Pavol, Šmajda Beňadik, Čellárová Eva

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To familiarise students with the fundamentals of the evolution of living organisms.

	Content
	Historical overview of evolutionary theories. The origin of life. Elements of evolution: mutations, population waves, and isolation. Natural selection. Molecular evolution. Adaptations and their classification. Concept of species. Macroevolution. Evolution of functions and organs, evolution of ontogeny. Phylogeny of animals. Evolutionary progress. Anthropogenesis. Plant diversity. Primary and secondary speciation of plants. Reproduction-isolation mechanisms. Hybridisation and introgression of plants. Polyploidy. Reproductive systems in plants. 

	Recommended reading  
	Futuyama, D.J.: Evolutionary biology, Sinauer Associates, Sunderland, 3rd ed., 1997. 

Dobzhansky T. et al.: Evolution. San Francisco 1977.


Compulsory elective courses

	Title
	Chronophysiology

	Code
	ÚBEV/CRO1/03
	Teacher
	Šmajda Beňadik

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Time structure of physiological variables in animals and man. Basic notions and categories of biological rhythms. The significance of biological rhythms in the evolution of living things. The genetic basis and molecular mechanisms of biological clocks in animals. The endogenous character of biological rhythms. The multioscillatory system of the organism.  The significance of circadian and seasonal rhythms for animal and human life. The application of chrono-physiological principles.  

	Alternate courses
	ÚBEV/CRO1a/99


	Title
	Animal and Human Ecophysiology

	Code
	ÚBEV/EFZ1/03
	Teacher
	Ahlersová Eva, Bojková Bianka

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the basic mechanisms and principles of the action of environmental conditions on internal physiological processes. To familiarise students with the possible mechanisms of adaptation of animals to extreme values of environmental factors.

	Content
	The influence of environmental factors in phylogeny and ontogeny. The course of the stress reaction; kinds of adaptation. Pathology of adaptation processes: general symptoms of pathological processes. Adaptations based on vital factors of the environment: adaptations to changes in food intake (starvation and overfeeding), to hypo- and hyperbary, to increased water salinity, to gravitation, to high and low temperatures, to electricity, electromagnetic fields and laser beams, to  noise, to both non-ionizing and ionizing radiation, to ultrasound and vibrations in living organisms. 

	Alternate courses
	ÚBEV/EFZ1a/99


	Title
	Molecular Basis of Ontogenetic Development

	Code
	ÚBEV/MZO1/03
	Teacher
	Mišúrová Eva

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To provide students with basic knowledge of the principles and molecular-biological mechanisms of the ontogenetic development of animal and plant organisms.

	Content
	Regulation of the ontogenetic development in eukaryotic organisms. Programme of ontogenetic development. Cell determination and differentiation. Molecular mechanisms of formation of specialised cell types. Epigenetic mechanisms of cellular memory. Imprinting. Combinatory control of eukaryotic genes. Regulatory genes. Establishment of cell position. Formation of the embryonic body plan. Establishment of the main axis of body. Shape formation. Cloning of multicellular organisms.

	Alternate courses
	ÚBEV/VMB1/00 orÚBEV/VMB1/03

	Recommended reading  
	Gerhard, J., Kirschener, M.: Cells, Embryos and Evolution. Blacwell Science Inc., Massachusett,Oxford,London,1997


	Title
	Cytogenetics and Karyology

	Code
	ÚBEV/CK1/03
	Teacher
	Čellárová Eva

	ECTS credits
	4
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge and experience in genetic processes at the cell level using the newest scientific findings of cytogenetics and moleculoar cytology. To have students become acquainted in detail with the results coming from human genome mapping.

	Content
	Organisation of eukaryotic genome. Nuclear skeleton. Nucleolus; nucleolar skeleton. Chromatin structure and changes of chromatin. Levels of DNA organisation in cell nucleus. Chromosomes. Polythene chromosomes. Cell cycle. Genetic regulation of a cell cycle. Genetic regulation of cell differentiation. Apoptosis. Telomeres and function of telomerase. Molecular cytology. Basic characteristics of the human genome project: what we can learn from it?

	Alternate courses
	ÚBEV/CK1/99

	Recommended reading  
	Russel, J.P.: Genetics, Third Edition, Harper Collins Publisher,

New York 1992

Periodicals and internet sources


	Title
	Plant Metabolism

	Code
	ÚBEV/MR1/03
	Teacher
	Repčák Miroslav

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the pathways of biosynthesis in plants and the functions of primary and secondary metabolites.

	Content
	Photosynthesis: structure of photosynthetic apparatus, light absorption, electron and proton transport, photophosphorylation. Calvin cycle, rubisco and photorespiration. C4 and CAM plants. Synthesis of starch and sucrose. Respiration: glycolysis, citric acid cycle, electron transport and ATP synthesis. Lipid biosynthesis and conversion into carbohydrates. Polyacetylenes. Nitrogen metabolism: fixation, nitrate assimilation, ammonium conversion to amino acids. Sulfur assimilation and metabolism. Terpenes: biosynthesis and functions. Phenolic compounds: pathways of biosynthesis, phenylpropanes, flavonoids and lignins. Alkaloids. Mechanisms of plant defense.

	Alternate courses
	ÚBEV/MR1/99

	Recommended reading  
	Lawlor D. W. Photosynthesis. Third edition. BIOS, Oxford 2001;   Taiz L., Zeiger E., Plant physiology. Fourth edition. Sinauer ass., Sunderland 2006


	Title
	Practical in Immunology

	Code
	ÚBEV/IMUC1/03
	Teacher
	Paulíková Edita

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Objective
	To teach the students the basic techniques used in immunology.

	Content
	The topics of exercises are determined by  the themes of lectures.

	Prerequisite courses
	ÚBEV/IMU1/03

	Alternate courses
	ÚBEV/CIM1/01

	Recommended reading  
	Study materials provided by teacher. 




	Title
	Plant Taxonomy

	Code
	ÚBEV/TR1/99
	Teacher
	Mártonfi Pavol

	ECTS credits
	5
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To familiarise students with basic methods and approaches in plant taxonomy.

	Content
	Plant taxonomy. Approaches to biological classification. Source of information and taxonomic data. Variation in plants and their study.  Numerical taxonomy (phenetics). Cladistics and their utilisation in taxonomy. Molecular data as important in recent systematics. Overview of phylogeny of tracheophytes according to the newest data. Evolution in populations, principles of plant evolutions, primary and secondary speciation. Basics of botanical nomenclature. International code of botanical nomenclature.

	Recommended reading  
	Stuessy T. F.: Plant Taxonomy. - New York, Oxford 1990. 

Judd W. S., Campbell Ch. S., Kellogg E. A., Stevens P. F., Donoghue M. J.: Plant Systematics. A Phylogenetic Approach, 2nd ed. - Sinauer Associates, Sunderland, 2002.


	Title
	Hydrobiology

	Code
	ÚBEV/HDR1/99
	Teacher
	Hudec Igor

	ECTS credits
	3
	Hrs/week
	1/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Abiotic and biotic factors of a water environment; typology and characteristics of freshwater habitats; eutrophycation, pollution saprobity and evaluation of habitats with relation to abiotic factors.

	Recommended reading  
	Horn, A., Goldman, C.: Limnology. Mc Graw Hill. 2nd Edition, 1994

Wetzel, R.G.: Limnological analyses. Springer Verl., 3rd Edition, 2000


	Title
	Cell Metabolism

	Code
	ÚBEV/MEB1/03
	Teacher
	Ahlersová Eva, Kassayová Monika

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge about the principal metabolic processes in living cells.

	Content
	Metabolism of sugars and lipids and their disorders in human cells. Function of the liver in the metabolism of lipids. Metabolism of serum lipoproteins and its disorders. Metabolism of minerals. Mechanisms of acido-basic balance. Metabolic regulations. Topochemistry of metabolic processes in the organism.

	Alternate courses
	ÚBEV/MEB1/99

	Recommended reading  
	Murray, R. K., Grammer, D. K., Mayes, P. A., Rodwell, V.W.: Harper‘s Biochemistry. Prentice-Hall, Appleton & Lange, 1993


	Title
	Soil Ecology

	Code
	ÚBEV/EKP1/04
	Teacher
	Kováč Ľubomír

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To give students knowledge of soil as a heterogenous substrate and environment for organisms with special emphasis on the mineral and organic components of the soil essential for existence and development of populations of the living biota. 

	Content
	Components of the soil environment, microclimate, nutrient cycling and energy flow. Soil-forming factors and processes, soil organisms microbial communities, plant roots, invertebrate communities and functioning of the soil system (decomposition, litter system, rhizosphere, drillosphere, termitosphere).  

	Recommended reading  
	Coleman D. C., Crossley D. A. jr.: Fundamentals of soil ecology. Academic Press, 1995

Dunger W., Fiedler H. J.: Methoden in Bodenbiologie. VEB Gustav Fischer Verlag, Jena, 1989

Lavelle P. Spain A. V.: Soil ecology. Kluwer Academic Publishers. Dordrecht-Boston-London, 2001 


	Title
	Model Organisms in Genetics

	Code
	ÚBEV/MOG/03
	Teacher
	Čellárová Eva

	ECTS credits
	5
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To provide students with information on model systems of prokaryotic and eukaryotic organisms used in genetic research.

	Content
	Basic properties of model organisms used in genetics. Prokaryotic model systems (Escherichia coli, Diplococcus pneumoniae, Agrobacterium tumefaciens and A. rhizogenes). Model systems of simple eukaryotic organisms (Saccharomyces cerevisiae, Neurospora crassa). Plant and animal model systems in vitro and in vivo. Caenorhabditis elegans. Arabidopsis thaliana. Mendel´s laws. Drosophila melanogaster. Morgan´s rules. Mus musculus. Human genome. Transgenic plants and animals. HeLa cells. Stem cells. Genetic importance of the study of twins. Genetic databases. 

	Alternate courses
	ÚBEV/MOG1/99

	Recommended reading  
	Genetic periodicals

Internet sources


	Title
	Plant Molecular Biology

	Code
	ÚBEV/MBR1/05
	Teacher
	Čellárová Eva

	ECTS credits
	6
	Hrs/week
	2/3

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of gene expression in plants.

	Content
	Organisation of plant genome. Regulation sequences, gene families, repetitive sequences. Genes coding for t-RNA, r-RNA and structural genes. Regulation of gene expression in plants. Structure and function of mtDNA and cpDNA. Mitochondrial plasmids. Biotic and abiotic stress. Plant viruses. Agrobacterium sp. and its genetic importance. Ti and Ri plasmids. Methods of genetic transformation. Transgenes. GMO. 

	Recommended reading  
	Buchanan, B. B., Gruissem, W. and Jones, R. J.: Biochemistry and Molecular Biology of Plants. America Society of Plant Physiologists, Rockville, Maryland, 2000

Hansen E., Harper, G." Differentially Expressed Genes in Plants, Taylor and Francis, London 1997

Leister, D.: Plant Functional Genomic. The Haworth Press New York, 2004


	Title
	Physiology of Plant Growth and Development

	Code
	ÚBEV/FRV1/03
	Teacher
	Repčák Miroslav

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of basic methods and approaches in the physiology of plant growth and development.

	Content
	Growth and morphogenesis: phases and kinetics; differentiation. Hormones: metabolism and transport, physiological and developmental effects; auxin, gibberellins, cytokinnins, ethylene and abscisic acid. Photomorphogenesis and etiolation. Phytochrome: properties, physiology, ecological functions, molecular mechanisms. Blue-light responses. Rhythms. Germination and dormancy. Regulation of flowering. Senescence and programmed cell death. Orientation in space: phototropism, gravitropism and nastic movements. Stress physiology.

	Alternate courses
	ÚBEV/FRV1/99

	Recommended reading  
	Taiz L., Zeiger E., Plant physiology. Fourth edition. Sinauer ass., Sunderland 2006


	Title
	Biopharmacology

	Code
	ÚBEV/BFA1/03
	Teacher
	Gálik Ján

	ECTS credits
	5
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with basic knowledge on the classification and mechanism of action of the most important pharmaceuticals.

	Content
	Pharmaceutical principles. Classification of drugs. Absorption, biotransformation and excretion of drugs from the organism. Pharmacogenetics. Molecular mechanisms of drug effects. Drug-receptor interactions. Chronic administration of drugs. Teratogenity and cancerogenity of drugs. Development and introduction of drugs for clinical use. Principle of chronopharmacology.

	Alternate courses
	ÚBEV/BFA1/99

	Recommended reading  
	Clark, W. G., Braber, D.C., Johnen, A.R.: Goth‘s medical pharmacology. Mosby Year Book, 1992


	Title
	Applied Embryology

	Code
	ÚBEV/AEM/06
	Teacher
	Dudáš Marek

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To develop in students a omplex understanding of current assisted reproduction technologies and methods used in experimental pathology.

	Content
	Basics of the latest techniques in animal and human embryology with emphasis on methods frequently used in clinical medicine and science (e.g., in vitro fertilisation, cloning, preimplantation diagnosis, transgenesis, gene knock-out, disease modelling, tissue-specific gene manipulations). Selected topics from allied basic sciences (embryology, molecular genetics, developmental biology, ethics) will enhance complex understanding of current trends in clinical embryology and experimental pathology.

	Recommended reading  
	Provided by the teacher in a classroom.


	Title
	Biospeleology

	Code
	ÚBEV/BSP/04
	Teacher
	Kováč Ľubomír

	ECTS credits
	4
	Hrs/week
	1/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To give students basic knowledge on the diversity of the cave biota, relationships between and adaptations of biota to the specific environment, human influence and protection of the cave biota. 

	Content
	Morphology and systematics of the cave fauna and microflora, their adaptations to this specific habitat type, geographic distribution, functioning of the cave system and interactions between its components, human influence and protection of the cave biota. 

	Prerequisite courses
	ÚBEV/EPZ1/03

	Recommended reading  
	Culver D. C., 1982: Cave life – evolution and ecology. Harvard University Press, Cambridge, Massachusetts and London 

Culver D.C., White W.B., 2005: Encyclopedia of caves. Elsevier, 1-654 

Vandel A., 1965: Biospeleology - the biology of cavernicolous animals. Pergamon Press, Oxford

Wilkens H., Culver D.C., Humphreys W.F., 2000: Subterranean Ecosystems. Ecosystems of the World, vol. 30. Elsevier, 1-791


	Title
	Ecological Ethology

	Code
	ÚBEV/EET1/03
	Teacher
	Ahlers Ivan, Majláth Igor

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To give students the means to analyse and comprehend the principles of behavioral strategies in a given ecosystem from the point of view of sociobiology.

	Content
	The topic of sociobiology and its relations to other disciplines. The evolution of social behavior in animals and in man. Strategies of social interactions and formation of groups in relation to the ecosystem. The choice of appropriate social arrangement, sexual partner, reproductive  and parental strategy. Competition among individuals and sexes.

	Prerequisite courses
	ÚBEV/ETO1/03


	Title
	Neurophysiology

	Code
	ÚBEV/NFYZ/07
	Teacher
	Gálik Ján

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Content
	The neuron as the basic functional and morphological unit of the nervous system. The generation of resting membrane potential, ion chanals, ion currents. The rise and conduction of action potential.  The synapse: chemical and electrical synapses. Synaptic excitation and inhibition. Neurotransmitters and their receptors. Sensual receptors: classification. Sensoric and motoric functions of the nervous system. Sensoric neural pathways and brain centres. Motoric control centers in the CNS. Monosynaptic and polysynaptic reflexes. Functions of the limbic system. Associative functions of the CNS: sleep and wakefullness, memory and learning, speech, cognition. Neurophysiology of sensory functions. Methods of recording brain activity.  


	Title
	Ecology of Soil Animals

	Code
	ÚBEV/EPZ1/03
	Teacher
	Kostúrová Natália

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To give students basic knowledge on the functioning of the soil system with special reference to dominant systematic groups of soil fauna, their ecology and taxonomic identification.

	Content
	The soil as an ecological system and type of environment Ecological factors ruling life in soil, soil-dwelling animals and their adaptations to this specific habitat. Functioning of the soil system and understanding of the principal interactions of soil fauna with the plant rhizosphere and soil microflora. 

	Prerequisite courses
	ÚBEV/EKP1/04

	Alternate courses
	ÚBEV/EPZ1/99

	Recommended reading  
	Coleman, D.C., Crossley, D. A., 1996: Fundamentals of Soil Ecology. Academic Press, London, 1-205

Eisenbeis, G., Wichard, W., 1987: Atlas on the Biology of Soil Arthropods. Springer- Verlag Berlin, Germany, 1-437

Schaller, F. 1968: Soil Animals. The University of Michigan Press, United States of America, 1-144

Wallwork, J. A., 1970: Ecology of Soil Animals. McGraw- Hill, England, 1-283

Wallwork, J. A., 1976: The distribution and Diversity of Soil Fauna. Academis Press, London, 1-355


	Title
	Ecology of Water Animals

	Code
	ÚBEV/EVZ1/03
	Teacher
	Hudec Igor

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the ecological characteristics of freshwater groups and prevalent species of invertebrates.

	Content
	Biology of the most common representatives and groups of freshwater animals of the Central Europe temperate region. Mohological adaptations, taxanomical characters, water communities.

	Alternate courses
	ÚBEV/EVZ1/99

	Recommended reading  
	Fryer, G., Murphy, S.: A natural history of the lakes, tarns and streams of the English Lake District. Freshw. Biol. Association Cumbria, 1991

Bronsmark, Ch., Hannsson, L. A.: The biology of Lakes and ponds. Biol. Of Habitats Ser, 1998 


	Title
	Selected Topics in Experimental Immunology

	Code
	ÚBEV/VIM1/99
	Teacher
	Paulíková Edita

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge on control and manipulation of the immune processes.

	Content
	Flow cytometry. Immunofenotyping of leucocytes in diagnostics. Cryopreservation of isolated cells and cell lines. Methods of isolation of immunocompetent cells. Enzymatic immunology.

	Prerequisite courses
	ÚBEV/IMU1/03

	Recommended reading  
	Abbas, A., Abul, K.: Cellular and molecular immunology. Saunders W. B. Comp., 1991

Masseyeff, R. F., Albert, W. H., Staines, N. A.: Methods of immnological analysis I - III., 1993


	Title
	Experimental Methods in Physiology

	Code
	ÚBEV/EF1/03
	Teacher
	Gálik Ján

	ECTS credits
	5
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To present the basic rules of breeding of laboratoty animals and of the criteria for correct handling of animals during housing and in the course of the experiment.

	Content
	The experimental animal; the laboratory animal; biomodels. Basics of animal breeding. Biological traits of commonly used laboratory animals. Genetics of laboratory animals. Microbiological criteria of animal breeding. The influence of internal and external factors on the health state and reactivity of animals: genetic determinants, sex, social and behavioral factors. The influence of physical factors of housing (temperature, humidity, light, noise, transport). Design of experiments.

	Alternate courses
	ÚBEV/EF1/99


Recommended elective courses

	Title
	Basic Bioinformatics

	Code
	ÚBEV/BI1/03
	Teacher
	Saxová Patrícia, Čellárová Eva

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To allow students to use interdisciplinary methods and approaches involving mathematics and computer science in solving selected problems in molecular biology, as, for example, the analysis of nucleotide and protein sequences, genome study, etc.

	Content
	The introductory lectures in Bioinformatics involve the comparison of nucleotide and protein sequences, molecular evolution, evolutionary trees, work with biological databases, use of neuron networks and HMM in Bioinformatics. Practical experience is provided by student use of concrete bioinformatic programs accessible on the Internet.

	Alternate courses
	ÚBEV/BI1/01

	Recommended reading  
	Grau D. & Li W.-H.: Fundamentals of Molecular Evolutions, Sinuar Associates, 2000. 

Durbin, R., Eddy, S., Krogh, A. & Mitchison, G.: Biological SequenceAnalysis: Probabilistic Models of Proteins and Nucleic Acids, CUP, 1999


CHEMISTRY

Study programme   Analytical Chemistry

(Full-time master)

Code    Title   ECTS   Credit   Hours/week   Assessment     Recommended Year/Semester

Compulsory courses

	ÚCHV/DPCO1a/00
	Diploma Work
	2
	-/-
	Recognition
	1/1

	ÚCHV/DPCO1b/00
	Diploma Work
	6
	-/-
	Recognition
	1/2

	ÚCHV/EMDP/03
	Experimental Methods 

for Master’s Thesis
	6
	-/6
	Assessment
	2/3

	ÚCHV/DPCO1c/03
	Diploma Work
	8
	-/-
	Recognition
	2/3

	ÚCHV/SDP/03
	Seminar on Diploma Work
	2
	-/2
	Assessment
	2/3

	ÚCHV/DPCO1d/03
	Diploma Work
	30
	-/-
	Recognition
	2/4


Compulsory elective courses

	ÚCHV/AAS1/03
	Atomic Spectrochemistry
	6
	2/2
	Examination
	1/1

	ÚCHV/BACH1/03
	Bioanalytical Chemistry
	5
	2/1
	Examination
	1/1

	CHV/KCHR/06
	Liquid Chromatography
	5
	2/1
	Examination
	1/1

	ÚCHV/BACH1/03
	Bioanalytical Chemistry
	5
	2/1
	Examination
	1/1

	ÚCHV/IAHS/06
	Identification of Analytes by Mass Spectrometry
	4
	2/-
	Examination
	1/1

	ÚCHV/ACPE1/03
	Industrial Ecology
	5
	2/1
	Examination
	1/1

	ÚCHV/AVZ1/02
	Analytical Sampling
	5
	2/1
	Examination
	1/2

	ÚCHV/PC1/06
	Gas Chromatography
	5
	2/1
	Examination
	1/2

	ÚCHV/ACM1/06
	Chemometrics
	6
	2/2
	Examination
	1/2

	ÚCHV/AOL1/06
	Analysis of Organic Substances
	6
	2/2
	Examination
	1/2

	ÚCHV/ANS/05
	Analytical Sensors
	5
	2/1
	Examination
	1/2

	ÚCHV/GLP1a/06
	Quality Management and Good Laboratory Practices
	5
	2/1
	Examination
	1/2

	ÚCHV/APO1/02
	Analysis of Psychotropic and Narcotic Substances
	4
	2/-
	Examination
	2/3

	ÚCHV/AZP1/04
	Environmental Analytical Chemistry
	6
	2/2
	Examination
	1/1, 2/3

	ÚCHV/FEM/03
	Electroanalytical Methods
	6
	2/2
	Examination
	2/3

	ÚCHV/SVK1/00
	Student scientific conference 
	4
	-/-
	Assessment
	1/2, 2/4




Recommended elective courses

	ÚCHV/MMU/03

	Macromolecular Chemistry
	4
	3/-
	Examination
	1/1

	ÚCHV/EMST/05
	Electrophoretic Methods
	5
	2/1
	Examination
	1/1

	ÚCHV/KOC1/01
	Quantum Chemistry
	5
	3/1
	Examination
	1/1

	ÚCHV/VSE1a/04
	Special Seminar
	2
	-/2
	Assessment
	1/1

	ÚCHV/JCH1/04
	Nuclear Chemistry
	4
	2/1
	Examination
	1/2

	ÚCHV/TA1/03
	Thermal Analysis
	5
	2/1
	Examination
	1/2

	ÚCHV/ATV1/04
	Water Pretreatment
	6
	2/2
	Examination
	1/2

	ÚCHV/FKC1/03
	Colloid Chemistry
	4
	2/1
	Examination
	1/2

	ÚCHV/NMR1/00
	1D & 2D NMR Spectroscopy
	6
	2/3
	Examination
	1/2

	ÚCHV/VSE1b/04
	Special Seminar
	2
	-/2 
	Assessment
	1/2

	ÚCHV/PBACH1/03
	Practical in Bioanalytical Chemistry
	3
	-/3
	Assessment
	1/2, 2/4

	ÚCHV/SKACH1/06
	Forensic and Clinical Analytical Chemistry
	5
	2/1
	Examination
	1/2, 2/4


Course units 

Compulsory courses

	Title
	Diploma Work

	Code
	ÚCHV/DPCO1a/00
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	1

	T/L method
	

	Objective
	To allow a student, under the guidance of supervisor, to learn the problems to be solved within diploma work, elaborates the plan of his/her experiments and starts the experimental work.


	Content
	Study of the recommended literature; literature search in the problems of diploma work; preparation and starting of experiments.


	Recommended reading  
	According to the approved setting of diploma work.


	Title
	Analytical Chemistry III

	Code
	ÚCHV/ANCH2/06
	Teacher
	Andruch Vasiľ, Bazeľ Yaroslav

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Flow injection analysis. Kinetic analytical methods. Radiochemical analytical methods. Ultra-Violet, Visible, Infrared, Microwave spectrometry for chemical analysis. Fourier Transform infrared. Raman spectrometry. Electron Paramagnetic Resonance. Nuclear Magnetic Resonance. Mass spectrometry. Secondary Ion Mass Spectrometry. X-ray photoelectron spectrometry.  


	Recommended reading  
	1. H.H. Willard, L.L. Merritt, Jr., J.A. Dean, F.A. Settle, Jr.: Instrumental Methods of Analysis, Wadsworth Publ. Co., Belmont (CA) 1988, ISBN 0-534-08142-8


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1b/00
	Teacher
	

	ECTS credits
	6
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	2

	Objective
	To have students perform the experiments required for diploma work.

	Content
	Individual experimental work of student and study of required literature.

	Prerequisite courses
	ÚCHV/DPCO1a/00

	Recommended reading  
	According to the approved setting of diploma work and literature search.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1c/03
	Teacher
	

	ECTS credits
	8
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	3

	Objective
	To have students perform the experiments required for diploma work and to process their results.

	Content
	Individual experimental work of student and continuous processing of the obtained results.

	Prerequisite courses
	ÚCHV/DPCO1b/00

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1d/03
	Teacher
	

	ECTS credits
	30
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	4

	Objective
	To have students finish their experiments, process their results, and learn how to write a thesis.

	Content
	Finishing the student’s experimental work, processing of the obtained results and writing the diploma work.

	Prerequisite courses
	ÚCHV/DPCO1c/03

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.



	Title
	Seminar on Diploma Work

	Code
	ÚCHV/SDP/03
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To teach the student to prepare a presentation of his/her own results, to respond to criticism, to participate in scientific discussion, and to fulfil formal requirements of written diploma work.

	Content
	Presentation of researched information and own experimental results; scientific discussions and writing of scientific text.


	Recommended reading  
	According to the field of diploma work.


Compulsory elective courses

	Title
	Atomic Spectrochemistry

	Code
	ÚCHV/AAS1/03
	Teacher
	Bazeľ Yaroslav, Vojteková Viera

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with theoretical information and practical experience with atomic absorption and emission methods used in analytical practice (environmental analysis, material research, clinical and food analysis).

	Content
	Basic and enhanced information about spectral (optical) methods; history of their development; practical applications: optical analytical methods, principles, classification; atomic spectra, creation, analytical use. Modern equipment for scanning for radiation. Detection of radiation in spectrochemistry. Historical development; actual trends. Photographical detection and its particularities. Methodologies for  solution analysis; special methods for the direct transport of the solid samples in the DCA source. Atomic absorption spectrometry, flame and electrothermal atomisation. Methods based on the interaction of the RTG radiation and the sample: advantages, disadvantages and applications of WDXRF, EDXRF, TXRF.

	Alternate courses
	ÚCHV/AAS1/01

	Recommended reading  
	D. A. Skoog, J. J. Leary: Instrumental Analytics. Springer, Berlin - Heidelberg 1996 

B. Welz, M. Sperling: Atomic Absorption Spectrometry,Wiley-VCH Verlagsgesellschaft mbH, Germany 1998

Douglas A. Skoog, Donald M. West, F. James Holler, Timothy A. Nieman: Principles of Instrumental Analysis. Wandsworth, 1997


	Title
	Bioanalytical Chemistry

	Code
	ÚCHV/BACH1/03
	Teacher
	Reiffová Katarína, Bazeľ Yaroslav

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students theoretical knowledge and practical experience regarding the application of analytical chemistry and analytical methods to laboratory medicine.

	Content
	Introduction to bioanalytical chemistry. Biological sample, classification. Sampling techniques, transport, sample storing and conservation. Selected methods of sample pre-treatment for bioanalysis. Conditions for analytical method selection. Presentation of analytical data evaluation. Optimisation of analytical procedure. Control and management of quality in a clinical laboratory. Molecules colouring and their analytical applications. Enzymes in bioanalysis. Mechanism of enzyme catalysis. Enzyme-like analytes and analytical reagents. Moderators of enzyme activity. Basic principles of enzyme analytics. Introduction to immunochemical methods: Precipitation, nephelometric, turbidimetric and agglutination methods. Immunodiffusional methods. Radioimmunoanalytic methods (RIA). Nonisotopic methods (EIA, ELISA, LIA, FIA). Microbiological methods. Analysis of biomolecules: separation methods selection. Analytical technique of miniaturisation: principle, microchips, biosensors.

	Recommended reading  
	Mikkelsen, S. R., Cortón, E.: Bioanalytical Chemistry, Wiley, 2004

Wilson, I.: Bioanalytical Separations 4, (Handbook of Analytical Separations), Elsevier, 2003

Suelter, C. H., Kricka, L. J.: Methods of Biochemical Analysis, Vol.37, Bioanalytical Instrumentation, Wiley, 1994

Rodriguez-Diaz, R., Wehr, T., Tuck, S.: Analytical Techniques for Biopharmaceutical Development, Marcell Dekker, 2005 


	Title
	Analytical Sampling

	Code
	ÚCHV/AVZ1/02
	Teacher
	Oriňák Andrej

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Analytical sample; characterisation. Sampling and norms affecting sampling process. Quantity, number of samples. Sampling techniques. Sampling laboratory equipment. Sample pre-concentration. Sample storing and conservation. Matrix simplifying; specific analysis. Chromatographic sample pre-treatment.

	Alternate courses
	ÚCHV/AVZ1/00

	Recommended reading  
	O. Stoeppler: Sampling and Sample Preparation Practical Guide for Analytical Chemists. Academic Press, London, 2002

E. P. Popek: Sampling and Analysis of Environmental Chemical Pollutants. Elsevier Science, San Diego, 2003


	Title
	Industrial Ecology

	Code
	ÚCHV/ACPE1/03
	Teacher
	Bazeľ Yaroslav, Vojteková Viera

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To give chemistry, environmental ecology and teaching students the opportunity to approach problems of environmental pollution, to appraise problems of the creation and protection of the environment, and  to develop ecologically enlightened thinking in their working and personal lives.

	Content
	Introduction to problems of the creation and protection of the environment. Selected chapters on industrial toxicology and evaluation of environmental stress. Toxic and potentially toxic matters in the living and working environment. Hydrologic, geologic and anthropogenic cycles from the environmental point of view. Environmental behaviour, education and culture in working and personal lives.

	Recommended reading  
	Stanley E. Manahan: Environmental Chemistry. , New York, Boca Raton, 2007

Stanley E. Manahan: Industrial Ecology (Hardcover), Boca Raton, New York ,1999


	Title
	Liquid Chromatography

	Code
	ÚCHV/KCHR/06
	Teacher
	Gondová Taťána

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with advanced knowledge about liquid chromatography  applications. 

	Content
	Theoretical principles of liquid chromatography. Selection and optimisation of separation process. Sample pretreatment. New trends in HPLC techniques: uLC, chiral analysis, multidimensional chromato- graphy, combined systems with LC applications.

	Recommended reading  
	Skoog D.A.: Principles of Instrumental Analysis. Saunders, New York 1985

Mondello L., Lewis A.C., Bartle K.D.: Multidimensional Chromatography, Wiley, 2002


	Title
	Identification of Analytes by Mass Spectrometry

	Code
	ÚCHV/IAHS/06
	Teacher
	Oriňák Andrej

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Content
	Isotopic composition and its application, identification of molecular ion, general identification steps; hydrocarbons, halogenated hydrocarbons, alcohols, ethers and phenols, aldehydes and ketones, other derivatives and their mass spectra; mass spectrometric analysers and their application, resolution and sensitivity. MS combined chromatographic methods; evaluation of MS spectra.

	Recommended reading  
	Douglas A.Skoog, James J.Leary : Principles of Instrumental Analysis, 1971, Saunders Publish.

Terence A.Lee: A Beginner´s Guide to Mass Spectral Interpretation, Wiley, 1998.


	Title
	Environmental Analytical Chemistry

	Code
	ÚCHV/AZP1/04
	Teacher
	Andruch Vasiľ

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To provide and improve student knowledge about the methods of environmental analysis 

	Content
	Introduction. Sampling techniques and sample preparation in environmental analysis. Quality assurance for environmental analysis. Good laboratory practice. Chemometrics in environmental analysis. Analysis of water, sediments, air, etc. Analysis of environmental samples by spectroscopic methods. Separation techniques in environmental analysis. Application of electrochemical methods to environmental samples. 

	Prerequisite courses
	ÚCHV/ANCHU/03 orÚCHV/ANCH1b/03 orÚCHV/ANCH3/03

	Recommended reading  
	Ure, A. M., Davidson, C. M.: Chemical Speciation in the Environment. Blackie, London 1995

John R. Dean: Extraction Methods for Environmental Analysis. Wiley, 1988 


	Title
	Molecular Spectrometry

	Code
	ÚCHV/MOL/06
	Teacher
	Andruch Vasiľ, Bazeľ Yaroslav

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Molecular spectrophotometry (Ultra-Violet, Visible, Infrared) for chemical analysis. Fourier Transform infrared. Raman spectrometry. Microwave spectrometry. Electron Paramegnetic Resonance. Nuclear Magnetic Resonance.  

	Recommended reading  
	E.D. Olsen. Modern optical methods of analysis. McGraw-Hill, Inc. 1975

A.Skoog, J.J.Leary. Instrumentelle Analytic. Springer. Berlin-Heidelberg. 1996 


	Title
	Chemometrics

	Code
	ÚCHV/ACM1/06
	Teacher
	Bazeľ Yaroslav, Vojteková Viera

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide knowledge of methods and methodologies of uncertainty and decision statistics needed to correctly evaluate and interpret analytical results. To provide knowledge about the areas of validation and accreditation of the laboratories. 

	Content
	The principles of the mathematic-statistical methods used in analytical chemistry. Distribution of the measuring results. Classic and robust estimation of the mean value and variance. Statistical tests and their application. Accuracy, precision and reliability of the results. Uncertainity of the results. Calibration in analytical chemistry; linear and nonlinear models. Evaluation of analytical methods; chosen optimisation methods. Solving of typical problems within the framework of the practical lecture.

	Alternate courses
	ÚCHV/ACM1/03

	Recommended reading  
	Richard G. Brereton: Chemometrics: Data Analysis for the Laboratory and Chemical Plant., Boca Raton, New York, 2003


	Title
	Analysis of Psychotropic and Narcotic Substances

	Code
	ÚCHV/APO1/02
	Teacher
	Gondová Taťána

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Content
	Drugs; drug dependence. Psychotropic and narcotic substances: classification, properties and laws. Dose and tolerance, therapy, prevention. Pharmacokinetics of the drug. Biological effects, biotransformations, receptors. The methods used in the analysis of the drugs (clinical, forensic analysis): opiates, cocaine, amphetamines and their analogues, hallucinogenics, cannabis products, etc.

	Alternate courses
	ÚCHV/APO1/99 orÚCHV/APO1/00

	Recommended reading  
	 M. D. Cole: The Analysis of Controlled Substances, Wiley 2003

E. Hodgson: A Textbook of Modern Toxicology, Wiley 2004


	Title
	Quality Management and Good Laboratory Practices

	Code
	ÚCHV/GLP1a/06
	Teacher
	Bazeľ Yaroslav, Vojteková Viera

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To give information about the topics of good laboratory practices; quality assurance of the chemical measurements; tracebility and metrological security; the system of the valid state and European norms;

use and production of standard reference materials; validation of the methods used in and accreditation of the laboratories; and the ability to produce a correct evaluation of analytical results. 

	Content
	Introduction of the structured system of the chemical measurements, under instructions of the EU commission. Validation of analytical methods. Basics of metrology in chemistry. Uncertainities of analytical measurements.

	Alternate courses
	ÚCHV/GLP1/03

	Recommended reading  
	H.-M. Kuss, K. Flórián: Einfuhrung in die Chemometrik. G. Mercator Universität GH, Duisburg, 1998

Richard G. Brereton: Chemometrics: Data Analysis for the Laboratory and Chemical Plant., Boca Raton, New York, 2003 


	Title
	Gas Chromatography

	Code
	ÚCHV/PC1/06
	Teacher
	Oriňák Andrej

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with detailed information about gas chromatography applications.

	Content
	Introduction to gas chromatography; basic description of chromatographic process. Chromatographic parameters. Gas chromatography, retention volume, relation between Vg and K. Mobile phase flow rate effect. Mobile phase origin effect. Sample injection in GC. Direct injection into hot injector: split and splitless injection, on-column injection, injector with programmed temperature. Injection by thermodesorption, pyrolysis injector. Valves and loops. Detailed variations in GC sampling. Chromatographic columns in GC. Stationary phase effects. SOL-GEL and FORTE columns. Detection in GC. Microdetectors and integrated systems. Multidimensional GC, tandem GC, hyphenated GC. Qualitative and quantitative analysis. Novel applications in GC. Supercritical GC. 

	Prerequisite courses
	ÚCHV/CHRA1/03

	Recommended reading  
	D.A. Skoog, J.J.Leary: Principles of Instrumental Analysis, Saunders, 1992

K.Grob: On-Column Injection in Capillary Gas Chromatography. Huthig, 1991


	Title
	Electroanalytical Methods

	Code
	ÚCHV/FEM/03
	Teacher
	Markušová Kvetoslava

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To provide students a survey of the principles, theoretical background and practical applications of modern electroanalytical methods.

	Content
	Importance of electroanalytical methods for environmental control and protection, requirements of practice, electrochemical cells, electrode potential, mass transfer by convection, migration and diffusion, Cottrell equation, direct current voltametry and polarography (principle, theoretical backround, examples of practical application). TAST polarography and voltametry, staircase voltammetry, pulse techniques: normal pulse and differential pulse voltammetry and polarography, square-wave voltammetry and polarography, AC polarography and voltammetry, anodic stripping voltammetry, adsorptive (or accumulation) voltammetry (applications in clinical and environmental analysis), working electrodes in voltammetry: stationary mercury electrode, mercury film electrode, glassy carbon electrode, carbon paste electrode, metallic electrodes, rotating disk electrode, rotating ring-disk electrode, ultramicroelectrodes, chemically modified electrodes, potentiometry, principles of ion selective electrodes, glass electrodes, ISE with solid and liquid membranes, biocatalytic membrane electrodes, chronopotentiometry, potentiometric stripping analysis, electroanalytic-al detectors in flow systems, amperometric titrations, biamperometric and bipotentiometric titrations, potentiostatic and galvanostatic coulometry.

	Recommended reading  
	F. Scholtz: Electroanalytical Methods, Springer Verlag, Heidelberg 2002, ISBN 3-540-42449-3

J. Wang: Analytical Electrochemistry, VCH Publ., New York 1994, 2000 

R. Kalvoda (Ed.): Electroanalytical Methods in Chemical and Environmental Analysis, Plenum Publ. Corp., New York 1987

A. J. Bard, L. R. Faulkner: Electrochemical Methods, John Wiley and Sons, New York 1980 

T. Riley, A. Watson: Polarography and Other Voltametric Methods, John Wiley and Sons, Chichester 1987

J. Wang: Stripping Analysis, VCH Publ. Inc., Deerfield Beach 1985


	Title
	Analytical Sensors

	Code
	ÚCHV/ANS/05
	Teacher
	Andruch Vasiľ

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To give and improve student knowledge about the theoretical principles and application of optical and electrochemical analytical sensors.

	Content
	Optical sensors. Materials for optical sensors. Optical biosensors. Chromogenic and fluorogenic reactants. Design of biosensors. Electrochemical sensors. 

	Recommended reading  
	 Janata J.: Principles of Chemical Sensors, Plenum Press, London, 1989

 Lakowicz J. R.: Principles of Fluorescence Spectrocopy, Plenum Press, New York, 1983

Jameson D. M. Fluorescence Principles, Methodologies and Applications, CRC Press, 1984

 Narayanaswamy R., Wolfbeis O.S.: Optical Sensors, Springer, 2004, 421 p.

Brinker C. J., Scherer G. W.: Sol-gel Science, Academic Press, New York, 1990 


Elective courses

	Title
	Quantum Chemistry

	Code
	ÚCHV/KOC1/01
	Teacher
	Danihel Ivan

	ECTS credits
	5
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To have students improve their knowledge in the field of valence-bond based on molecular orbital theory (MO) and individually to perform basic quantum chemical calculations (molecular geometry optimisation, transition states, vibrational analysis, etc.).    

	Content
	Development of valence-bond theory. Time-independent Schrodinger equation. Basic approximations in molecular orbital valence-bond theory. Variant methods of calculation in the framework of molecular orbital valence-bond theory. Chemical reactivity. Potential energy hypersurfaces of molecules. Reaction coordinate. Calculation of absolute and relative equilibrium and rate constants in gas phase. Solvatation energy calculation.

	Alternate courses
	ÚCHV/KOC1/99 orÚCHV/KOC1/00

	Recommended reading  
	Jensen F.: Introduction to Computational Chemistry, Wiley, 000

Leach A.R: Molecular Modelling, Addison Wesley Longman Ltd. 1998

Náray-Szabó G., Surján P. R., Ángyán J. G.: Applied Quantum

Chemistry, Akadémia Kiadó, Budapest, 1987      


	Title
	Macromolecular Chemistry

	Code
	ÚCHV/MMU/03
	Teacher
	Kladeková Daniela, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To make students familiar with available structures of polymers and their synthesis methods as well as with the ways that structure is reflected in their properties.

	Content
	Fundamental aspects of chemical composition of polymers-monomers; shape and the relationship between structure and properties. Primary, secondary, tertiary and quaternary structures. Thermal transition. Molecular mass distributions. Determination of molecular mass of macromolecules. Synthetic methods of functional polymers and their characterisation. Naturally occurring polymers: their properties. Degradation of polymers. Polymers and the environment.

	Recommended reading  
	Elias H.-G.: Macromolecules. Volume 1 (Structure and Properties); Volume 2 (Synthesis, Materials, and Technology). Plenum Press, New York, 1984

Moore W. J.: Physical Chemistry. Longman, London,1972

Munk P.: Introduction to Macromolecular Science. John Wiley & Sons, New York, 1989 

Atkins P. W.: Physical Chemistry. Oxford University Press, Oxford, New York, 2002


	Title
	Electrophoretic Methods

	Code
	ÚCHV/EMST/05
	Teacher
	Reiffová Katarína, Bazeľ Yaroslav

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Principles and classification of electrophoretic methods. Comparison of basic electorphoretic methods: Zone electrophoresis, the moving boundary method, focusing methods, capillary isotachophoresis, capillary zone electrophoresis. Selection of electrolyte system, leading electrolyte (LE), terminating electrolyte (TE), the steady state, Evaluation of the results of an isotachophoretic separation. The determination of quality of substances. Quantification.

	Recommended reading  
	Handbook of Capillary Electrophoresis, 2. Ed., CRC, Boca Raton, 1997

P. Boček: Basic course and Advanced course of Isotachophoresis, Institute of Analytical Chemistry, Czech Academy of Science, Brno, 1984


	Title
	Thermal Analysis

	Code
	ÚCHV/TA1/03
	Teacher
	Györyová Katarína

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of experimental thermoanalytical techniques, the use of thermoanalytic methods for characterisation of inorganic and organic compounds and reaction kinetics.

	Content
	Introduction: Experimental thermoanalytical techniques (thermogravi-metric analysis, differential thermal analysis, thermomagnetic techniques, thermodilatometric analysis, high temperature reflectance spectroscopy). The use of thermoanalytic methods for characterisation of inorganic and organic compounds, materials and pharmaceutical substances. Reaction kinetics.

	Recommended reading  
	Wendlandt, W. W.: Thermal Methods of Analysis, 2. ed. New York, 1985 

Schultze, D.: Differentialthermoanalyse, VEB Deutsch Verlag Wissenschaften, Berlin, 1969 

Heide, K.: Dynamische thermische Analysenmethoden, VEB Deutsch Verlag Wissenschaften, Leipzig, 1979


	Title
	Special Seminar

	Code
	ÚCHV/VSE1a/04
	Teacher
	Andruch Vasiľ, Reiffová Katarína, Gondová Taťána, Vojteková Viera

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Content
	Actual problems of physical and analytical chemistry which are connected with the solution of the students’ theses.


	Title
	Nuclear Chemistry

	Code
	ÚCHV/JCH1/04
	Teacher
	Turoňová Andrea, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the basics of radioactivity and nuclear reactions, of preparation of the radionuclides and their use in technical practice, and of the biological effects of nuclear radiation.

	Content
	Fundamentals of nuclear chemistry. Elementary particles. Nuclear core. Nuclides and isotopes. Radioactivity and radioactive disintegration kinetics. Radioactive disintegration. Decay law. Half life period. Units of radioactivity. Nuclear reactions. Sources of nuclear radiation. Detection and registration of radiation. Nuclear chemical technology. Radioactive analytical methods. Isotopic dilution method, activation analysis. Biological effects of the nuclear radiation. Nuclear medicine. Nuclear power station. 

	Recommended reading  
	G. R. Choppin, J. O. Liljenzin, J. Rydberg: Radiochemistry and Nuclear Chemistry, 3rd edition, Woburn, USA, Butterworth-Heinemann, 2002. 

W. D. Ehmann, D. E. Vance: Radiochemistry and Nuclear Methods of Analysis, Wiley, New York, 1991

A. Vértes, I. Kiss: Nuclear Chemistry, Elsevier, 1987 


	Title
	1D & 2D NMR Spectroscopy

	Code
	ÚCHV/NMR1/00
	Teacher
	Imrich Ján

	ECTS credits
	6
	Hrs/week
	2/3

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	Students will learn how to analyse structure and properties of organic, inorganic and biomolecular compounds by 1D and 2D proton and carbon NMR spectra, quantitative NMR analysis, and practical applications in various fields of science and technology.

	Content
	Theoretical principles of nuclear magnetic resonance (NMR), basic NMR pulse techniques and Fourier transformation, NMR spectrometers, description of NMR by vector models. Parameters of one- (1D) and two-dimensional (2D) NMR spectra, practical application of 1H and 13C NMR spectra and basic correlated 2D spectra for structure and stereochemical arrangement, elucidation of reaction mechanisms, molecular dynamics, physico-chemical properties and quantitative analysis of chemical compounds.

	Alternate courses
	ÚCHV/NMR1/99

	Recommended reading  
	Friebolin H.: Basic One- and Two-Dimensional NMR Spectrocopy, Verlag Chemie, Weinheim 1993

Claridge T. D. W.: High-Resolution NMR Techniques in Organic Chemistry, Elsevier, 1999

Atta-ur-Rahman, Choudhary M. I.: Solving Problems with NMR spectroscopy, Academic Press 1996.   

Kalinowski H.-O., Berger S., Braun S.: Carbon-13 NMR Spectroscopy. Wiley, New York 1988

Derome A. E.: Modern NMR Techniques for Chemistry Research. Pergamon Press, Oxford 1987 

Pretsch E., Buhlmann B., Affolter C.: Structure Determination of Organic Compounds. Tables of Spectral Data. Springer Verlag, Berlin 2000

Breitmaier E.: Vom NMR-Spektrum zur Strukturformel organischer Verbindungen. B. G. Teubner, Stuttgart 1992.

Breitmaier E.,Voelter W.: Carbon13 NMR Spectroscopy VCH Weinheim1990  


	Title
	Water Pretreatment

	Code
	ÚCHV/ATV1/04
	Teacher
	Andruch Vasiľ

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To allow students to obtain and improve their knowledge of the methods of water pretreatment.

	Content
	Purification of waste waters from colloid substances. Purification of waste waters by chemical precipitation. Water degasing. Ion exchange purification of waste waters. Adsorption methods of waste water purification. Waste water purification via extraction. Waste water purification by membrane methods. Biological purification of water. 

	Prerequisite courses
	ÚCHV/CHHS/07 orÚCHV/ANCH1b/03

	Recommended reading  
	Handbook of Water and Wastewater Treatment Technologies. Ed. By Nicholas P. Cheremisinoff, BUTTERWORTH HEINEMANN, 576 p. 2001 

Principles of Water Quality Control, Ed. by Thy Tebbutt, BUTTERWORTH HEINEMANN, 288 p. 1997             

Water Technology. Ed. by N. F. Gray, BUTTERWORTH HEINEMANN, 600 p. 2005


	Title
	Colloid Chemistry

	Code
	ÚCHV/FKC1/03
	Teacher
	Kladeková Daniela, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To clarify basic physicochemical principles of colloid disperse systems (sise of dispersed particles); to examine selected important problems of technology and nature.

	Content
	Classification and characterisation of dispersed systems. Heterogeneity of colloidal systems. Optical properties of colloids. Theory of light scattering. Molecular-kinetic properties. Brownian motion, diffusion, osmosis, and sedimentation. Adsorption-basic concepts. Electrokinetic phenomena and their application. Structure, stability and coagulation of colloids. Rheology of dispersed systems. Gels. Aerosols. Solid dispersions, emulsions and foams. Application of theory during laboratory and calculation exercises.

	Alternate courses
	ÚCHV/FKC1/99ÚCHV/FKC1/00

	Recommended reading  
	Moore W. J.: Physical Chemistry. Longman, London, 1972.

Hiemenz P. C.: Principles of Colloid and Surface Chemistry. M. Dekker, New York, 1986

Atkins P. W.: Physical Chemistry. Oxford University Press, Oxford, New York, 2002 


	Title
	Special Seminar

	Code
	ÚCHV/VSE1b/04
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Content
	Actual problems of physical and analytical chemistry which are connected with the solution of the students’ theses.


	Title
	Forensic and Clinical Analytical Chemistry

	Code
	ÚCHV/SKACH1/06
	Teacher
	Reiffová Katarína, Bazeľ Yaroslav

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	8, 10

	T/L method
	Lecture, Practical

	Content
	Basic principles and definition of subject. Toxicology: classification of toxic and foreign substances. Drugs of abuse, doping agents, chemical harmful agents, and their metabolisms and analyses, application of analytical methods for the before-mentioned chemicals in human matrices.

	Alternate courses
	ÚCHV/SKACH1/03

	Recommended reading  
	A. Mozayani, C.Noziglia: The Forensic Laboratory Handbook. Procedures and Practice, Springer, 2006 

J.H.Duffus, H.G.J.Worth: Fundamental Toxicology, Springer, 2006

R.Bertholf, R.Winecker: Chromatographic Methods in Clinical Chemistry and Toxicology, Wiley. 2007


Study programme  Biochemistry

(Full-time master)

      Code  Title  ECTS  Credit  Hours/week Assessment
Recommended Year/Semester

Compulsory courses

	ÚCHV/BFC1a/01
	Biophysical Chemistry I
	5
	2/2
	Examination
	1/1

	ÚCHV/BMB1/03
	Modern Trends in Biochemistry and Molecular Biology
	6
	3/1
	Examination
	1/1

	ÚCHV/DPCO1a/00
	Diploma Work
	2
	-/-
	Recognition
	1/1

	ÚCHV/DPCO1b/00
	Diploma Work
	6
	-/-
	Recognition
	1/2

	ÚCHV/EMDP/03
	Experimental Methods for Master’s Thesis
	6
	-/6
	Assessment
	1/2

	ÚCHV/KLB1/03
	Clinical Biochemistry
	5
	2/1
	Examination
	1/2

	ÚCHV/PAT1/03
	Patobiochemistry
	7
	2/3
	Examination
	1/2

	ÚCHV/BFC1b/03
	Biophysical Chemistry II
	8
	2/4
	Examination
	1/2

	ÚCHV/DPCO1c/03
	Diploma Work
	8
	-/-
	Recognition
	2/3

	ÚCHV/SDP/03
	Seminar on Diploma Work
	2
	-/2
	Assessment
	2/3

	ÚCHV/DPCO1d/03
	Diploma Work
	30
	-/-
	Recognition
	2/4


Compulsory elective courses

	ÚCHV/BCM/04
	Biochemistry of Micro-organisms
	6
	2/2
	Examination
	1/1

	ÚCHV/PBT1/03
	Biotechnology Practical
	6
	-/5
	Assessment
	1/1

	ÚCHV/BFP/04
	Biochemistry of Physiological Processes
	8
	3/3
	Examination
	1/2

	ÚCHV/ENZ/04
	Enzymology
	5
	3/-
	Examination
	1/1, 2/3

	ÚCHV/BBA1/03
	Bioenergetics and Bioelectronics
	5
	3/-
	Examination
	2/3

	ÚCHV/PSF/03
	Proteins: Structure and Function
	5
	3/-
	Examination
	2/3


Elective courses

	ÚCHV/BAM1/00
	Biochemical Analytical Methods
	4
	2/1
	Examination
	1/1

	ÚCHV/BOC/03
	Bio-organic Chemistry
	5
	3/-
	Examination
	1/1, 2/3

	ÚCHV/XBCH/03
	Xenobiochemistry
	5
	3/-
	Examination
	1/2

	ÚCHV/SVK/03
	Student Scientific Conference
	4
	-/2
	Assessment
	1/2, 2/4

	ÚCHV/VPC/01
	PC in Biomacromolecule Analysis
	4
	2/1
	Examination
	2/3


Course units 

Compulsory courses

	Title
	Biophysical Chemistry I

	Code
	ÚCHV/BFC1a/01
	Teacher
	Podhradský Dušan, Antalík Marián

	ECTS credits
	5
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Content
	Matter and its demonstration in living systems. Space and time connections in biological systems. Energy and mass connections in biological systems. Physicochemical properties of water and cell liquids. Reaction kinetics. Ligand binding. Nonequilibrium thermodynamics. Dynamics of conservative systems; chaos. Dissipative systems; attractors. Stability of biomacromolecules. Interfaces and membranes; membrane transports. Dynamics of complex biochemical process. Structuralisation of biosystems induced by diffusion.

	Alternate courses
	ÚCHV/BFC1a/00

	Recommended reading  
	Cantor,C.R.,Schimmel, P.R Biophysical Chemistry, W.H. Freeman and Co., S. Francisco,1980

P.Glansdorff, I.Prigogine, Thermodynamics theory of structure, stability and fluctuations, Willey 1971

Voet,D. Voet, J.G. Biochemistry, John Willey @Sons, 1990

Kersal E. van Holde, W. Curtis Johnson, P. Shing Ho: Principles of Physical Biochemistry, Prentise Hall, 1998

Articles from Journals


	Title
	Modern Trends in Biochemistry and Molecular Biology

	Code
	ÚCHV/BMB1/03
	Teacher
	Podhradský Dušan, Víglaský Viktor, Pristaš Peter, Javorský Peter

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To give students an overview of modern biochemistry and molecular biology methods and their application in practice.

	Content
	Application of modern biochemistry and molecular biology methods for gene analysis, quantification of gene expression, nanotechnology and biotechnology.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1a/00
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	1

	T/L method
	

	Objective
	To allow a student, under the guidance of supervisor, to learn the problems to be solved within diploma work, elaborates the plan of his/her experiments and starts the experimental work.

	Content
	Study of the recommended literature; literature search in the problems of diploma work; preparation and starting of experiments.

	Recommended reading  
	According to the approved setting of diploma work.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1b/00
	Teacher
	

	ECTS credits
	6
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	2

	Objective
	To have students perform the experiments for experimental part of diploma work.

	Content
	Individual experimental work of student and study of required literature.

	Prerequisite courses
	ÚCHV/DPCO1a/00

	Automatic rerequisite courses
	ÚCHV/DPCO1a/00

	Recommended reading  
	According to the approved setting of diploma work and literature search.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1c/03
	Teacher
	

	ECTS credits
	8
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	3

	Objective
	To have students perform the experiments required for diploma work and to process their results.

	Content
	Individual experimental work of student and continuous processing of the obtained results.

	Prerequisite courses
	ÚCHV/DPCO1b/00

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1d/03
	Teacher
	

	ECTS credits
	30
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	4

	Objective
	To have students finish their experiments, process their results, and learn how to write a thesis.

	Content
	Finishing the student’s experimental work, processing of the obtained results and writing the diploma work.

	Prerequisite courses
	ÚCHV/DPCO1c/03

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.


	Title
	Biophysical Chemistry II

	Code
	ÚCHV/BFC1b/03
	Teacher
	Sedlák Erik, Podhradský Dušan, Antalík Marián

	ECTS credits
	8
	Hrs/week
	2/4

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Content
	General laboratory work on problems with biological systems: Properties of materials and fields; cryoscopy, pressure, density, surface tension, osmometry; callorimetry, microgravimetry; transport and hydrodynamic analysis; conductivity, ion selective and enzyme electrodes, dielectric spectroscopy; absorption spectroscopy, circular dichroism; Raman and infrared spectroscopy,; spectrofluorescence, chemiluminescence, rapid kinetic techniques; Mossebauer spectroscopy;

NMR, EPR spectroscopy; light, x-ray scattering; atomic field force measurements, tunneling spectroscopy; microscopy (electron, light, ultrasound).

	Prerequisite courses
	ÚCHV/BFC1a/01

	Recommended reading  
	Cantor,C.R.,Schimmel,P.R Biophysical Chemistry, W.H. Freeman and Co., S. Francisco,1980

Kersal E. van Holde, W. Curtis Johnson, P. Shing Ho: Principles of Physical Biochemistry, Prentise Hall, 1998

Atkins PW. Physical Chemistry, Oxford Univ. Press, Oxford, 1998

Hoppe W, Lohmann W, Markl H, Ziegler H (ed.) Biophysics, Springer- Verlag, Berlin, 1983

Articles from Journals


	Title
	Seminar on Diploma Work

	Code
	ÚCHV/SDP/03
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	

	T/L method
	Practical

	Objective
	To teach the student to prepare a presentation of his/her own results, to respond to criticism, to participate in scientific discussion, and to fulfil formal requirements of written diploma work.

	Content
	Presentation of researched information and own experimental results; scientific discussions and writing of scientific text.


	Recommended reading  
	According to field of diploma work.


Compulsory elective courses

	Title
	Bioenergetics and Bioelectronics

	Code
	ÚCHV/BBA1/03
	Teacher
	Podhradský Dušan, Antalík Marián

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Content
	Cell metabolism, ATP, polyphosphates. Electron transport chain, mitochondria, chloroplast, chemoautotrops

Photosynthesis, bacteriorodopsin. Oxidative phosphorylation, chemical gradient. ATPases

Membrane transport. ATP metabolism. Electron transport in biomacromolecules. Electric sources, battery. Organic electric materials. Photolysis of water. Organic a biological memories

Molecular films, nanotechnology, Integrated system between neurons and electronics.


	Recommended reading  
	Voet,D. Voet,J.G. Biochemistry,

Articles from Journals


	Title
	Biochemistry of Micro-organisms

	Code
	ÚCHV/BCM/04
	Teacher
	Podhradský Dušan, Kožurková Mária

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Content
	Structure, physiology and control of micro-organisms; extremophiles; nitrogen-fixing bacteria, nitrogen cycle, nitrification; microbial genetics; medical microbiology; immunology and applied microbiology; biofilms.

	Recommended reading  
	McCall D., Stock D., Achrey P., Introduction to Microbiology, Blackwell Science, USA, 2001


	Title
	Biochemistry of Physiological Processes

	Code
	ÚCHV/BFP/04
	Teacher
	Podhradský Dušan, Antalík Marián, Tomášková Nataša

	ECTS credits
	8
	Hrs/week
	3/3

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Content
	Cell cycle; regulation mechanism of embryogenesis; apoptosis and degradation of biomacromolecules; regeneration processes; biochemical specialisation of inner cell particles; specialisation of body organs; metabolic functions of the liver and the kidney; the endocrine system, hormones; second messengers; generation and conduction of action potentials; synaptic transmission; immune system; blood sedimentation rate; communication between organisms; symbiosis; ecology.

	Recommended reading  
	D.Voet, J.G. Voetová, Biochemie, Viktoria Publishing, Praha, 1994 

Alberts at al.., Molecular Biology of The Cell, 3rd edition, Garland Publishing, NY.1994H. Tedeshi, Cell Physiology, www.cellphysiology.com; article in science journals.


	Title
	Enzymology

	Code
	ÚCHV/ENZ/04
	Teacher
	Sedlák Erik, Podhradský Dušan, Györyová Katarína

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To teach students to use the basic equations of enzyme kinetics. To have students develop the ability to determine basic kinetic and thermo-dynamic parameters of enzyme catalyzed reaction.

	Content
	Introduction. Chemical catalysis: theory of transition state. Enzyme catalysis: types and examples. Cofactors. Active site: lock and key; induced fit. Enzymes: classification. 3D structure of proteins.  Noncovalent interactions. Secondary, tertiary and quaternary structures. Convergent and divergent evolution. Multienzyme complexes. Dynamics of proteins. Ligand binding. Thermodynamics and kinetics. Techniques. Chemical kinetics. Basic equations of enzyme kinetics. 

Regulations of enzyme activity: examples. Conformational change; allosteric regulation. Regulation of metabolic pathways. Experimental determination of enzyme activity. pH and temperature dependence of enzyme catalysis. Determination of individual rate constants. Stop flow. Enzyme-substrate complementarities and the use of binding energy in enzyme catalysis. Reversible inhibition. Irreversible inhibition. Specificity and control mechanisms. „Moonlighting“ enzymes. Applic-ations of enzymes (organic solvents). Catalytic antibodies. Extremo-philes. Directed selection of enzymes. Enzymatic reactions with multiple substrates.

	Recommended reading  
	Alan Fersht “Structure and Mechanism in Protein Science: A Guide to Enzyme Catalysis and Protein Folding. “ (3rd Ed. W. H. Freeman and Company, 1999)

Robert A. Copeland: Enzymes (2nd edition), Wiley-VCH, 2000.


	Title
	Biotechnology Practical

	Code
	ÚCHV/PBT1/03
	Teacher
	

	ECTS credits
	6
	Hrs/week
	-/5

	Assessment
	Assessment
	Semester
	

	T/L method
	Practical

	Content
	Alcoholic fermentation. Milk fermentation. Pectin as a gellic agent: its alcalimetric determination. Preservative food additives. Paper chromato-graphy of aminoacids. Antibiotics: bacteriocines. Antioxidation effect of vitamin C. Preparation of drugstore.

	Recommended reading  
	M.Ferenčík, B. Škárka, Biochemical laboratory methods, ALFA 1981

C.Fini, A.Floridi, V.N. Finelli, B.Wittman-Liebold, Laboratory Methodology in Biochemistry, CRC Press, Florida, 1990


	Title
	Proteins: Structure and Function

	Code
	ÚCHV/PSF/03
	Teacher
	Sedlák Erik, Podhradský Dušan

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To develop students’ ability to suggest/use suitable methods for determination of structural and functional properties of proteins.

	Content
	Chemical properties of polypeptides. Detection of amino acids, peptides and proteins. Biosynthesis of proteins: procaryotes. Biosynthesis of proteins: eucaryotes. Topogenesis. Protein folding. Post-translational covalent modifications of polypeptide chains. Physical interactions determining the properties of proteins. Conformational properties of polypeptide chains. Proteins in solution and in membranes. Interactions with other molecules. Allostery. Degradation. Extremophiles.

	Recommended reading  
	T.E. Creighton: Proteins - structures and molecular properties, 1993, W.H. Freeman and Company - New York.

Alan Fersht: Structure and mechanism in protein science, W.H. Freeman and Company, New York, 1999.

Robert A. Copeland: Enzymes (2nd edition), Wiley-VCH, 2000.


Elective courses

	Title
	Bio-organic Chemistry

	Code
	ÚCHV/BOC/03
	Teacher
	Gonda Jozef

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To teach students the fundamental principles for the construction of bioorganic molecular models of biochemical processes using the tools of organic chemistry.

	Content
	Introduction: Basic considerations; proximity effects in biochemistry, Molecular adaptation. Molecular recognition at the supramolecular level. Bio-organic chemistry of amino acids and polypeptides: chemistry of the living cells, Analoguey between organic reactions and biochemical tranformations, Chemistry of the peptide bond: nonribosomal peptide formation, asymmetric synthesis of amino acids, asymmetric synthesis with chiral organometalic catalysts, Transition state analogues. Antibodies as enzymes. Chemical mutations. Molecular recognition and drug design. Bio-organic chemistry of the phosphate groups and polynucleotides:d energy storage, DNA intercalates, RNA molecules as catalysts. Enzyme chemistry: introduction to catalysis and enzymes, Multifuntional catalysis and simple models. Alpha-chymotrypsin. Other hydrolytic enzymes. Strereoelectronic control in hydrolytic reactions. Immobilised enzymes. Enzymes in synthetic organic chemistry. Enzyme-Analogue-Built polymers. Design of molecular clefts. Enzyme Models: host-guest complexation chemistry, New developments in crown ether chemistry, Membrane chemistry and micelles. Polymers. Cyclodextrins. Enzyme design using steroid template. Remote functionalisation reactions. Polyene biomimetic cyclisations. Metal Ions: in proteins and biological molecules. Carbopeptidase A. Hydrolysis of amino acid esters and peptides. Iron and oxygen transport. Cooper ion. Cobalt and vitamin B12 action. Oxidoreduction. Pyridoxal phosphate. Biotin.

	Recommended reading  
	Voet J.: Biochemistry, Springer Verlag, 1998

Dugas H.: Bioorganic Chemistry, Springer Verlag, 1999.


	Title
	PC in Biomacromolecule Analysis

	Code
	ÚCHV/VPC/01
	Teacher
	Pristaš Peter, Podhradský Dušan

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To have students perform analysis of nucleotide and amino acid sequences with personal computers (PC) and free software (BioEdit, Prophet, GeneDoc, RasMol, VNTI-Viewer) and web-based analysis tools (blast, fasta, clustal). To introduce students to public biological databases (PubMed, GenBank, SwissProt) and data mining. To teach methods of specialised analysis: molecular taxonomy, phylogenetic analysis, prediction of biopolymer structure

	Content
	Usage of PC and WWW network for biological sequence analysis. History of the Internet, FTP, E-mail services. Freely available biological and biomedicinal databases (PubMed, GenBank, SwissProt). Nucleotide sequence analysis. Protein sequence analysis. Pairwise sequence comparisons: blast software. Multiple sequence comparisons: clustal software. Molecular taxonomy of bacteria. Evolutionary and phylogenetic analysis. Secondary and tertiary structure prediction.


	Title
	Xenobiochemistry

	Code
	ÚCHV/XBCH/03
	Teacher
	Podhradský Dušan, Györyová Katarína, Sabolová Danica

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Content
	Basic characterisation of xenobiochemistry and xenobiotics. Toxines, pesticides and artificial agents in food. Medicines: their division and characterisation. Metabolism of strange matter in the liver. Categories of biotransformation. Oxygen and its reactive forms. Peroxizomes and the mechanism of oxidation harm. Peroxidation of lipids. Influence of hard metal ions on animal texture. Hemoproteine P 450. 

	Recommended reading  
	Z. Ďuračková: Voľné radikály a antioxidanty v medicíne, Slovak akademik press 1998

Z.Vodrážka : Biochémia, Academic Press Praha, 1992


Study programme    Bioorganic Chemistry

(Full-time master)

Code   Title   ECTS   Credit   Hours/week   Assessment    Recommended Year/Semester

Compulsory courses

	ÚCHV/BOC/03
	Bio-organic Chemistry
	5
	3/- 
	Examination
	1/1 

	ÚCHV/DPCO1a/00
	Diploma Work
	2
	-/- 
	Recognition
	1/1 

	ÚBEV/CYTF/03
	Cytology
	4
	3/- 
	Examination
	1/1 

	ÚCHV/DPCO1b/00
	Diploma Work
	6
	-/- 
	Recognition
	1/2 

	ÚCHV/DPCO1c/03
	Diploma Work
	8
	-/- 
	Recognition
	2/3 

	ÚCHV/SDP/03
	Seminar on Diploma Work
	2
	-/2 
	Assessment
	2/3 

	ÚCHV/DPCO1d/03
	Diploma Work
	30
	-/- 
	Recognition
	2/4 


Compulsory elective courses

	ÚCHV/KOC1/01
	Quantum Chemistry
	5
	3/1 
	Examination
	1/1 

	ÚCHV/OS/03
	Organic Synthesis
	5
	2/1 
	Examination
	1/1, 2/3 

	ÚCHV/FMCH/04
	Medicinal Chemistry
	6
	3/1 
	Examination
	1/1 

	ÚCHV/TOXOL/03
	Toxicology of Organic Compounds
	4
	3/- 
	Examination
	1/1 

	ÚCHV/MM1/00
	Molecular Modelling
	4
	1/3 
	Assessment
	1/1, 2/3 

	ÚCHV/ENZ/04
	Enzymology
	5
	3/- 
	Examination
	1/1, 2/3 

	ÚCHV/FAK1a/07
	Pharmacology I
	4
	2/2 
	Assessment
	1/2 

	ÚCHV/SAL/06
	Synthesis and Analysis of Drugs
	6
	3/1 
	Examination
	1/2 

	ÚCHV/ZCI/04
	Basic Cheminformatics Tools
	2
	2/1 
	Examination
	1/2 

	ÚCHV/PATF/03
	Patobiochemistry
	3
	2/- 
	Examination
	1/2 

	ÚCHV/NCH/03
	Neurochemistry
	5
	2/1 
	Examination
	1/2 

	ÚCHV/NMR1/00
	1D & 2D NMR Spectroscopy
	6
	2/3 
	Examination
	1/2 

	ÚBEV/MB1/01
	Molecular Biology
	4
	3/- 
	Examination
	1/2 

	ÚCHV/SVK1/00
	Student Scientific Conference 
	4
	-/- 
	Assessment
	1/2, 2/4 

	ÚCHV/FAK1b/07
	Pharmacology II
	6
	2/2 
	Examination
	2/3 

	ÚCHV/BACH1/03
	Bioanalytical Chemistry
	5
	2/1 
	Examination
	2/3 

	ÚBEV/NFYZ/07
	Neurophysiology
	3
	2/- 
	Examination
	2/3 

	ÚCHV/HZ1/00
	Heterocyclic Compounds
	4
	2/1 
	Examination
	2/3 

	ÚBEV/BTR1/06
	Plant Biotechnology
	6
	2/3 
	Examination
	2/3 

	ÚCHV/STA1/03
	Structure Analysis
	6
	2/2 
	Examination
	2/3 


Elective courses

	ÚCHV/KC/03
	Cosmetic Chemistry
	4
	2/1 
	Examination
	1/1 

	ÚBEV/IMUF/03
	Immunology
	3
	2/- 
	Assessment
	1/1 

	ÚCHV/BFP/04
	Biochemistry of Physiological Processes
	8
	3/3 
	Examination
	1/2 

	ÚBEV/NAT/06
	Neuroanatomy
	4
	1/2 
	Examination
	1/2 

	ÚCHV/CMG/03
	Chemical Management
	5
	3/- 
	Examination
	2/3 

	ÚCHV/PCH1/00
	Food Chemistry
	4
	2/1 
	Examination
	2/3 

	ÚBEV/LR1/03
	Healing Plants
	3
	2/- 
	Examination
	2/3 


Course units 

Compulsory courses

	Title
	Bio-organic Chemistry

	Code
	ÚCHV/BOC/03
	Teacher
	Gonda Jozef

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To teach students the fundamental principles for the construction of bioorganic molecular models of biochemical processes using the tools of organic chemistry.


	Content
	Introduction: Basic considerations; proximity effects in biochemistry, Molecular adaptation. Molecular recognition at the supramolecular level. Bio-organic chemistry of amino acids and polypeptides: chemistry of the living cells, Analoguey between organic reactions and biochemical tranformations, Chemistry of the peptide bond: nonribosomal peptide formation, asymmetric synthesis of amino acids, asymmetric synthesis with chiral organometalic catalysts, Transition state analogues. Antibodies as enzymes. Chemical mutations. Molecular recognition and drug design. Bio-organic chemistry of the phosphate groups and polynucleotides:d energy storage, DNA intercalates, RNA molecules as catalysts. Enzyme chemistry: introduction to catalysis and enzymes, Multifuntional catalysis and simple models. Alpha-chymotrypsin. Other hydrolytic enzymes. Strereoelectronic control in hydrolytic reactions. Immobilised enzymes. Enzymes in synthetic organic chemistry. Enzyme-Analogue-Built polymers. Design of molecular clefts. Enzyme Models: host-guest complexation chemistry, New developments in crown ether chemistry, Membrane chemistry and micelles. Polymers. Cyclodextrins. Enzyme design using steroid template. Remote functionalisation reactions. Polyene biomimetic cyclisations. Metal Ions: in proteins and biological molecules. Carbopeptidase A. Hydrolysis of amino acid esters and peptides. Iron and oxygen transport. Cooper ion. Cobalt and vitamin B12 action. Oxidoreduction. Pyridoxal phosphate. Biotin.


	Recommended reading  
	Voet J. : Biochemistry, Springer Verlag, 1998

Dugas H.: Bioorganic Chemistry, Springer Verlag, 1999.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1a/00
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	1

	Objective
	To allow a student, under the guidance of supervisor, to learn the problems to be solved within diploma work, elaborates the plan of his/her experiments and starts the experimental work.

	Content
	Study of the recommended literature; literature search in the problems of diploma work; preparation and starting of experiments.

	Recommended reading  
	According to the approved setting of diploma work.


	Title
	Cytology

	Code
	ÚBEV/CYTF/03
	Teacher
	Mišúrová Eva

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To provide students with knowledge of basic principles of microscopic and submicroscopic cell structure and function.

	Content
	Levels of living system organisation. Characteristics and comparison of prokaryotic and eukaryotic plant and animal cells. Microscopic, submicroscopic and molecular structure and function of individual cell components. Nuclei and cell division.

	Alternate courses
	ÚBEV/CYT1/02

	Recommended reading  
	Alberts, B., Bray, D., Lewis, J. et al.: Molecular Biology of the Cell. Garland Publishing Inc., New York, London, 1994


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1b/00
	Teacher
	

	ECTS credits
	6
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	2

	Objective
	To have students perform the experiments required for diploma work.

	Content
	Individual experimental work of student and study of required literature.

	Prerequisite courses
	ÚCHV/DPCO1a/00

	Automatic rerequisite courses
	ÚCHV/DPCO1a/00

	Recommended reading  
	According to the approved setting of diploma work and literature search.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1c/03
	Teacher
	

	ECTS credits
	8
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	3

	Objective
	To have students perform the experiments required for diploma work and to process their results.

	Content
	Individual experimental work of student and continuous processing of the obtained results.

	Prerequisite courses
	ÚCHV/DPCO1b/00

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.


	Title
	Seminar on Diploma Work

	Code
	ÚCHV/SDP/03
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To teach the student to prepare a presentation of his/her own results, to respond to criticism, to participate in scientific discussion, and to fulfil formal requirements of written diploma work.

	Content
	Presentation of researched information and own experimental results; scientific discussions and writing of scientific text.

	Recommended reading  
	According to field of diploma work.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1d/03
	Teacher
	

	ECTS credits
	30
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	4

	Objective
	To have students finish their experiments, process their results, and learn how to write a thesis.

	Content
	Finishing the student’s experimental work, processing of the obtained results and writing the diploma work.

	Prerequisite courses
	ÚCHV/DPCO1c/03

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.


Compulsory elective courses

	Title
	Quantum Chemistry

	Code
	ÚCHV/KOC1/01
	Teacher
	Danihel Ivan

	ECTS credits
	5
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To have students improve their knowledge in the field of valence-bond based on molecular orbital theory (MO) and individually to perform basic quantum chemical calculations (molecular geometry optimisation, transition states, vibrational analysis, etc.).    

	Content
	Development of valence-bond theory. Time-independent Schrodinger equation. Basic approximations in molecular orbital valence-bond theory. Variant methods of calculation in the framework of molecular orbital valence-bond theory. Chemical reactivity. Potential energy hypersurfaces of molecules. Reaction coordinate. Calculation of absolute and relative equilibrium and rate constants in gas phase. Solvatation energy calculation.

	Alternate courses
	ÚCHV/KOC1/99 orÚCHV/KOC1/00

	Recommended reading  
	Jensen F.: Introduction to Computational Chemistry, Wiley,2000

Leach A.R.: Molecular Modelling, Addison Wesley Longman Ltd. 1998

Náray-Szabó G., Surján P.R., Ángyán J.G.: Applied Quantum

Chemistry, Akadémia Kiadó, Budapest, 1987      


	Title
	Organic Synthesis

	Code
	ÚCHV/OS/03
	Teacher
	Kutschy Peter

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1,3

	T/L method
	Lecture, Practical

	Objective
	To teach students the most important methods for the synthesis of organic compounds, their combination and application in the synthesis of complex molecules.

	Content
	Formation of carbon-carbon single and double bonds. Synthesis of main groups of organic compounds (halogen derivatives, oxygen, nitrogen and sulphur containing compounds). Transformation and protection of functional groups. Retrosynthetic analysis.

	Recommended reading  
	Carruthers W., Coldham I.: Modern Methods of Organic Synthesis, Fourth Edition, Cambridge University Press, 2005 

Comprehensive Organic Synthesis Trost B. M., Fleming I., Eds., Vol. 1-9, Pergamon Press, Oxford, 1991


	Title
	Medicinal Chemistry

	Code
	ÚCHV/FMCH/04
	Teacher
	Kutschy Peter

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students the basic principles involved in the research and development of chemical drugs. To develop student understanding of structure-activity relationships including space structure and chirality and their consequences on chemical and physico-chemical properties influencing biological activity. To familiarise students with the present state in the field of selected important groups of drugs, such as antibacterial, antiviral or antitumor drugs.

	Content
	Introduction. Classification of drugs. Factors influencing design and activity of drugs of the third generation. Drug chirality. Search for new drugs. Structure-activity relationships. Chemotherapeutics of central, peripheral and vegetative nervous system.   Antibacterial compounds, antibiotics, antitumor compounds, antiviral compounds. 

	Recommended reading  
	Medicinal Chemistry: Principles and Practice, King F. D., Ed., The Royal Society of Chemistry, Thomas Graham House, Cambridge, 1994.

Advances in Drug Discovery Techniques: Harvey A. L., Ed., Wiley & Sons, Chichester, 1998

Thomas G.: Medicinal Chemistry: An introduction. John Willey & Sons, 2000


	Title
	Toxicology of Organic Compounds

	Code
	ÚCHV/TOXOL/03
	Teacher
	Martinková Miroslava

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To examine the interaction between chemicals and biological systems in order for students to quantitatively determine the potential for chemicals to produce harmful effects in living organisms.

	Content
	General principles of toxicology. Absorption, distribution and excretion of toxicants. Biotransformation of xenobiotics: phase-1 reactions (oxidation, reduction, hydrolysis), phase-2 reactions (conjugation reactions). Toxication versus detoxication. Toxic effects of organic solvents. Toxicology of chemical warfare agents. Neurotoxicology. Toxic effects of plants and animal poisons. Toxic effects of drugs (barbiturates, benzodiazepines, tricyclic antidepressants). Drug dependence. 

	Recommended reading  
	C. D. Klaassen: Casaret and Doull`s Toxicology: The basic science of poisons, McGraw-Hill Companies, Inc., 2001


	Title
	Molecular Modelling

	Code
	ÚCHV/MM1/00
	Teacher
	Török Marcel

	ECTS credits
	4
	Hrs/week
	1/3

	Assessment
	Assessment
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To teach students the basic skills and theory necessary for the realisation of  computational experiments in chemistry using specialised software packages. Students will be able to perform theoretical studies of the structure and electronic properties of small and middle-sised molecules and study the thermodynamical and structural aspects of chemical reactions.  

	Content
	Basic concepts. Reality vs. model: quantum mechanical models I, quantum mechanical models II, quantum mechanical models III, empirical force field models I, empirical force field models II, solvation models. Methods for exploring the energy surface: conformational analysis of molecules I, conformational analysis of molecules II. Exploring of the reaction pathways. Molecular dynamics and computer simulations. Overview of the software tools for molecular modelling., Presentation of the seminar project.

	Recommended reading  
	LEACH, Andrew R.: Molecular Modelling: Principles and Applications. 

JENSEN, Frank: An Introduction to Computational Chemistry.  

Manuals for MOPAC, HYPERCHEM, GAMESS, GAUSSIAN.


	Title
	Enzymology

	Code
	ÚCHV/ENZ/04
	Teacher
	Sedlák Erik

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To teach students to use the basic equations of enzyme kinetics. To have students develop the ability to determine basic kinetic and thermo-dynamic parameters of enzyme catalyzed reaction.

	Content
	Introduction. Chemical catalysis: theory of transition state. Enzyme catalysis: types and examples. Cofactors. Active site: lock and key; induced fit. Enzymes: classification. 3D structure of proteins.  Noncovalent interactions. Secondary, tertiary and quaternary structures. Convergent and divergent evolution. Multienzyme complexes. Dynamics of proteins. Ligand binding. Thermodynamics and kinetics. Techniques. Chemical kinetics. Basic equations of enzyme kinetics. 

Regulations of enzyme activity: examples. Conformational change; allosteric regulation. Regulation of metabolic pathways. Experimental determination of enzyme activity. pH and temperature dependence of enzyme catalysis. Determination of individual rate constants. Stop flow. Enzyme-substrate complementarities and the use of binding energy in enzyme catalysis. Reversible inhibition. Irreversible inhibition. Specificity and control mechanisms. „Moonlighting“ enzymes. Applic-ations of enzymes (organic solvents). Catalytic antibodies. Extremo-philes. Directed selection of enzymes. Enzymatic reactions with multiple substrates.

	Recommended reading  
	Alan Fersht:  “Structure and Mechanism in Protein Science: A Guide to Enzyme Catalysis and Protein Folding. “ (3rd Ed. W. H. Freeman and Company, 1999)

Robert A. Copeland: Enzymes (2nd edition), Wiley-VCH, 2000


	Title
	Synthesis and Analysis of Drugs

	Code
	ÚCHV/SAL/06
	Teacher
	Gondová Taťána, Kutschy Peter

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students the most important methods used in drug synthesis and the application of physico-chemical methods for analysis, control and purity determination of drugs.

	Content
	Approaches used in the drug synthesis: chiral drug synthesis, disconnection approach, combinatorial synthesis. Methods for analysis, control and purity determination of drugs.

	Recommended reading  
	Advances in Drug Discovery Techniques: Harvey A. L., Ed., Wiley & Sons, Chichester, 1998

Thomas G.: Medicinal Chemistry: An introduction. John Willey & Sons, 2000

 Ahuja S., Scypinski S., Eds.: Separation Science and Technology, Vol. 3, Handbook of Modern Pharmaceutical Analysis, Academic Press, 2001


	Title
	Basic Cheminformatics Tools

	Code
	ÚCHV/ZCI/04
	Teacher
	Török Marcel

	ECTS credits
	2
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To introduce students to the fundamental informatics techniques for chemistry-related disciplines: representation and use of chemical structure information, computer-aided drug design, 3D visualisation and computation, and handling of large volumes of chemical information.

	Content
	Representing 2D structures. 2D chemical database applications. Advanced 2D descriptors. Representing 3D structures. 3D visualisation and computation. Laboratory information management systems. Electronic laboratory notebooks. Chemical informatics software development. Emerging web service technologies for chemical informatics.

	Recommended reading  
	Johann Gasteiger & Thomas Engel (eds.), Chemoinformatics: A Textbook. Wiley-VCH, Weinheim, 2003

Andrew Leach & Valerie Gillet, An Introduction to Chemoinformatics. Kluwer Academic Publishers, Dordrecht, NL, 2003


	Title
	Neurochemistry

	Code
	ÚCHV/NCH/03
	Teacher
	Martinková Miroslava

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students the fundamental principles of chemical transmission between nerve cells; to have students understand the necessary link between neuroanatomy and neurochemistry.

	Content
	Neurocellular anatomy - characteristics of the neuron. Cell membrane structures: phospholipid bilayer, membrane proteins, brain lipids, brain lipids biosynthesis. Membrane transport and ion channels. Synaptic transmission and cellular signaling. Neurotransmitters: acetylcholine, catecholamines, serotonin, amino acids (glutamate, aspartate, GABA, glycine). Neuropeptides: neuropeptide functions and regulation. G-proteins; the second-messenger hypothesis (cAMP, IP3, DAG, Ca2+). Neurotransmitters and disorders of the basal ganglia. Endocrine effects on the brain and their relationship to behaviour.  

	Recommended reading  
	G. J. Siegel, B. W. Agranoff, R. W. Albers, S. K. Fisher, M. D. Uhler: Basic neurochemistry, Lippincott Williams and Wilkins, Philadelphia 1999.


	Title
	1D & 2D NMR Spectroscopy

	Code
	ÚCHV/NMR1/00
	Teacher
	Imrich Ján

	ECTS credits
	6
	Hrs/week
	2/3

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students how to analyse the structure and properties of organic, inorganic and biomolecular compounds by 1D and 2D proton and carbon NMR spectra, quantitative NMR analysis, and practical applications in various fields of science and technology.

	Content
	Theoretical principles of nuclear magnetic resonance (NMR), basic NMR pulse techniques and Fourier transformation, NMR spectrometers, description of NMR by vector models. Parameters of one- (1D) and two-dimensional (2D) NMR spectra, practical application of 1H and 13C NMR spectra and basic correlated 2D spectra for structure and stereo chemical arrangement, elucidation of reaction mechanisms, molecular dynamics, physico-chemical properties and quantitative analysis of chemical compounds.

	Alternate courses
	ÚCHV/NMR1/99

	Recommended reading  
	Friebolin H.: Basic One- and Two-Dimensional NMR Spectrocopy, Verlag Chemie, Weintheim 1993

T.D.W. Claridge: High-Resolution NMR Techniques in Organic Chemistry, Elsevier, 1999

Atta-ur-Rahman, M. I. Choudhary: Solving Problems with NMR spectroscopy, Academic Press 1996  

H.-O. Kalinowski, S. Berger, S. Braun: Carbon-13 NMR Spectroscopy. Wiley New York, 1988

A. E. Derome: Modern NMR Techniques for Chemistry Research. Pergamon Press Oxford, 1987 

E. Pretsch, B. Buhlmann, C. Affolter: Structure Determination of Organic Compounds. Tables of Spectral Data. Springer Verlag Berlin, 2000

E. Breitmaier: Vom NMR-Spektrum zur Strukturformel organischer Verbindungen. B. G. Teubner Stuttgart 1992.

E.Breitmaier, W.Voelter:Carbon13 NMR Spectroscopy. VCH Weinheim 1990   


	Title
	Molecular Biology

	Code
	ÚBEV/MB1/01
	Teacher
	Solár Peter

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To provide the students with knowledge of molecular basis of inheritance and control of gene expression and development.

	Content
	Structure and properties of information macromolecules. Molecular mechanisms of DNA replication and repair, transcription and translation. Prokaryotic and eukaryotic genome. Control of gene expression in prokaryotes and eukaryotes. Control of cell cycle.

	Recommended reading  
	Lodish, H., Baltimore, D., Berk, A. et al.: Molecular Cell Biology. Sci. Amer. Books Inc., W.H. Freeman and Company, New York, 1995

Myers, R.A.: Molecular Biology and Biotechnology. VCH Publishers Inc., New York, 1995


	Title
	Bioanalytical Chemistry

	Code
	ÚCHV/BACH1/03
	Teacher
	Reiffová Katarína, Bazeľ Yaroslav

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To impart theoretical knowledge and to give practical experience to students about the application of analytical chemistry and analytical methods to clinical chemistry, clinical biochemistry, haematology, microbiology and immunology.

	Content
	Introduction to bioanalytical chemistry. Biological sample; classification. Sampling techniques, transport, sample storing and conservation. Selected methods of sample pre-treatment for bio- analysis. Conditions for analytical method selection. Presentation of analytical data evaluation. Optimisation of analytical procedure. Control and management of quality in clinical laboratory. Molecules colouring and their analytical applications. Enzymes in bioanalysis. Immunochemical methods.  Microbiological methods.  Analysis 

of biomolecules separation methods selection. Analytical technique of miniaturisation: principle, microchips, biosensors.

	Recommended reading  
	Mikkelsen S.R, Cortón E.: Bioanalytical Chemistry, Wiley, 2004

Wilson I., Bioanalytical Separations 4, (Handbook of Analytical Separations), Elsevier, 2003


	Title
	Heterocyclic Compounds

	Code
	ÚCHV/HZ1/00
	Teacher
	Kutschy Peter

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To provide students basic information about the occurrence, practical significance, synthesis, and chemical and biological properties of heterocyclic compounds.

	Content
	Preparation and properties of various types of heterocycles. Attention will be paid to aromatic and non-aromatic compounds, including their biological properties and application in organic synthesis. 

	Recommended reading  
	Gilchrist T.L.: Heterocyclic Chemistry, Longman Harlow 1992

Eichler T., Hauptmann S.: The Chemistry of Heterocycles. Structure, Reactions, Synthesis and Application. Second Edition, WILEY-VCH, Weinheim, 2003


	Title
	Structure Analysis

	Code
	ÚCHV/STA1/03
	Teacher
	Černák Juraj

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To teach students about symmetry at the micro- and macrostructural level,  about diffraction methods used for crystal structure determination and how to use the results of the crystal structure analysis in their own work.

	Content
	Historical introduction: importance of diffraction methods. Origin and properties of x-rays. Elements of symmetry; space groups. Crystallographic systems; Bravais unit cells. Miller indices. Theory of diffraction; Laue and Bragg equations. Reciprocal space; Ewald construction. Single crystal diffraction methods; automatic diffractometers. Powder diffraction: Debye-Scherrer and diffractometric methods, their theory and use. Atomic factor, structure factor, electronic density and their relationship. The phase problem: overview of the methods for solving the phase problems. Refinement of the structure; geometric parameters. Crystallisation processes; methods of preparation of single crystals. Density. Basic inorganic structure types.

	Recommended reading  
	Clegg W.: Crystal Structure Determination, Oxford University Press, 1998

Luger, P.: Modern X-ray Analysis on Single Crystals. Walter de Gruyter, Berlin, 1980


	Title
	Plant Biotechnology

	Code
	ÚBEV/BTR1/06
	Teacher
	Čellárová Eva

	ECTS credits
	6
	Hrs/week
	2/3

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To give students theoretical and practical knowledge of plant tissue culture in vitro.

	Content
	Genetics and physiology of plant cell and tissue culture, protoplasts, embryoids and organs cultured in vitro under sterile conditions. Use of tissue culture in research and praxis. Cryopreservation of plant cells and tissues. Immobilised plant systems. Genetic transformation of plants and expression of foreign genes.

	Recommended reading  
	Dodds, J. H. and Roberts, L. W.: Experiments in Plant Tissue Culture. Cambridge University Press, 1985 

Periodicals and Internet sources


Elective courses

	Title
	Cosmetic Chemistry

	Code
	ÚCHV/KC/03
	Teacher
	Martinková Miroslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students the  chemical ingredients in cosmetic products.

	Content
	The basic ingredients in the cosmetic products. Cosmetic lipids. Proteins, amino acids, AHA, tensides, antioxidants, dyes, preservatives. The chemistry of fragrances.


	Recommended reading  
	D. H. Pybus, Ch. S. Sell: The chemistry of fragrances, Royal Society of Chemistry, UK 1999

G. Ohloff: Scent and fragrances, Springer-Verlag 1990


	Title
	Biochemistry of Physiological Processes

	Code
	ÚCHV/BFP/04
	Teacher
	Podhradský Dušan, Antalík Marián, Tomášková Nataša

	ECTS credits
	8
	Hrs/week
	3/3

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Cell cycle; regulation mechanism of embryogenesis; apoptosis and degradation of biomacromolecules; regeneration processes; biochemical specialisation of inner cell particles; specialisation of body organs; metabolic functions of the liver and the kidney; the endocrine system, hormones; second messengers; generation and conduction of action potentials; synaptic transmission; immune system; blood sedimentation rate; communication between organisms; symbiosis; ecology.

	Recommended reading  
	Literature: 

D.Voet, J.G. Voetová, Biochemie, Viktoria Publishing, Praha, 1994 

Alberts et al. Molecular Biology of The Cell, 3rd edition, Garland Publishing, NY.1994H. Tedeshi, Cell Physiology, www.cellphysiology.com; article in science journals.


	Title
	Healing Plants

	Code
	ÚBEV/LR1/03
	Teacher
	Repčák Miroslav

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To provide students knowledge of the principles of using healing plants and of the production of drugs.

	Content
	History and present state. Pharmacotherapeutical and toxic effects of drugs. Active substances. Inheritance, chemotypes and breeding. Cultivation and post-harvest technology. Essential oil and extracts production. Special focus: claviceps, angelica, valeriana, drosera, levandula. digitalis, hypericum, althaea, calendula, silybum, chamomilla, arctostaphylos, melissa, mentha, hyssopus, thymus, salvia, agrimonia, rosa, tilia, achillea, plantago, panax and other tonic plants.

	Alternate courses
	ÚBEV/LR1/00

	Recommended reading  
	Pahlow M.: Healing plants. New York 1993 


Study programme   Chemistry

(Full-time master)

 Code   Title   ECTS   Credit   Hours/week Assessment
Recommended Year/Semester

Compulsory courses

	ÚCHV/DPCO1a/00
	Diploma Work
	2
	-/-
	Recognition
	1/1

	ÚCHV/DPCO1b/00
	Diploma Work
	6
	-/-
	Recognition
	1/2

	ÚCHV/EMDP/03
	Experimental Methods for Master’s Thesis
	6
	-/6
	Assessment
	2/3

	ÚCHV/DPCO1c/03
	Diploma Work
	8
	-/-
	Recognition
	2/3

	ÚCHV/SDP/03
	Seminar on Diploma Work
	2
	-/2
	Assessment
	2/4

	ÚCHV/DPCO1d/03
	Diploma Work
	30
	-/-
	Recognition
	2/4


Compulsory elective courses

Block – Bioinorganic Chemistry

	ÚCHV/BAC1/04
	Bioinorganic Chemistry I
	5
	2/1
	Examination
	1/1

	ÚCHV/STA1/03
	Structure Analysis
	6
	2/2
	Examination
	1/1

	ÚCHV/KCH1/00
	Coordination Chemistry
	5
	2/1
	Examination
	1/1

	ÚCHV/SAZ1/03
	Stereochemistry of Inorganic Compounds
	4
	-/3
	Assessment
	1/1

	ÚCHV/CTF1/00
	Solid State Chemistry
	5
	2/1
	Examination
	1/1

	ÚCHV/ZTOX/04
	Basic Toxicology
	5
	2/1
	Examination
	1/1

	ÚCHV/CMG1/04
	Chemical Management
	3
	2/-
	Assessment
	1/2

	ÚCHV/NPC2/02
	Seminar on Advanced Inorganic Chemistry
	1
	-/1
	Assessment
	1/2

	ÚCHV/BAC2/05
	Bioinorganic Chemistry II
	5
	2/1
	Examination
	1/2

	ÚCHV/MCV1/03
	Methods of Chemical Research
	4
	2/1
	Examination
	1/2

	ÚCHV/NCH/03
	Neurochemistry
	5
	2/1
	Examination
	1/2

	ÚBEV/MB1/01
	Molecular Biology
	4
	3/-
	Examination
	1/2

	ÚCHV/TA1/03
	Thermal Analysis
	5
	2/1
	Examination
	1/2

	ÚCHV/MAR1/04
	Mechanisms of Inorganic Reactions
	3
	1/1
	Assessment
	1/2

	ÚCHV/OKKU/03
	Chemistry Organometals and Clusters
	4
	2/1
	Examination
	1/2

	ÚCHV/SVK1/00
	Student Scientific Conference 
	4
	-/-
	Assessment
	1/2, 2/4

	ÚCHV/BAC3/04
	Bioinorganic Chemistry III
	5
	2/1
	Examination
	2/3


Block – Physical and Analytical Chemistry     

	ÚCHV/ELD1/03
	Electrode Processes and Technology
	4
	2/1
	Examination
	1/1

	ÚCHV/MMU/03
	Macromolecular Chemistry
	4
	3/-
	Examination
	1/1

	ÚCHV/FKK1/03
	Kinetics and Catalysis
	4
	2/1
	Examination
	1/1

	ÚCHV/KOC1/01
	Quantum Chemistry
	5
	3/1
	Examination
	1/1

	ÚCHV/VSE1a/04
	Special Seminar
	2
	-/2
	Assessment
	1/1

	ÚCHV/CTF1/00
	Solid State Chemistry
	5
	2/1
	Examination
	1/1

	ÚCHV/AAS1/03
	Atomic Spectrochemistry
	6
	2/2
	Examination
	1/1

	ÚCHV/APO1/02
	Analysis of Psychotropic and Narcotic Substances
	4
	2/-
	Examination 
	4 7

	ÚCHV/CHRA1/03
	Chromatographic Analysis
	6
	2/2
	Examination
	1/1

	ÚCHV/PFCU/03
	Practical in Physical Chemistry
	4
	-/3
	Assessment
	1/1

	ÚCHV/BACH1/03
	Bioanalytical Chemistry
	5
	2/1
	Examination
	1/1, 2/3

	ÚCHV/FEM/03
	Electroanalytical Methods
	6
	2/2
	Examination
	1/1, 2/3

	ÚCHV/FEM1/03
	Electroanalytical Methods
	5
	2/1
	Examination
	1/1, 2/3

	ÚCHV/STA1/03
	Structure Analysis
	6
	2/2
	Examination
	1/1, 2/3

	ÚCHV/FKC1/03
	Colloid Chemistry
	4
	2/1
	Examination
	1/2

	ÚCHV/FKC/00
	Colloid Chemistry Practical
	3
	-/3
	Assessment
	1/2

	ÚCHV/MCV1/03
	Methods of Chemical Research
	4
	2/1
	Examination
	1/2

	ÚCHV/VSE1b/04
	Special Seminar
	2
	-/2
	Assessment
	1/2

	ÚCHV/ACM1/03
	Chemometrics
	5
	2/2
	Examination
	1/2

	ÚCHV/FMP1/03
	Modelling of Physicochemical Processes
	4
	2/1
	Examination
	1/2

	ÚCHV/APC1/03
	Practical Chromatography
	5
	2/2
	Examination
	1/2

	ÚCHV/ATV1/04
	Water Pretreatment
	6
	2/2
	Examination
	1/2

	ÚCHV/AVZ1/02
	Analytical Sampling 
	5
	2/1
	Examination
	1/2

	ÚCHV/SVK1/00
	Student Scientific Conference 
	4
	-/-
	Assessment
	1/2, 2/4

	ÚCHV/AZP1/04
	Environmental Analytical Chemistry
	6
	2/2
	Examination
	2/3

	ÚCHV/FOCHP1/04
	Corrosion and Surface Protection
	5
	2/1
	Examination
	2/3

	ÚCHV/FVE1/04
	Selected Chapters on Electrochemistry
	6
	2/2


	Examination
	2/3


Elective courses

Block – Bioinorganic Chemistry

	ÚCHV/BACH1/03
	Bioanalytical Chemistry
	5
	2/1
	Examination
	1/1

	ÚCHV/FUMCH1/03
	Introduction to Material Chemistry
	5
	2/1 
	Examination
	1/1,2/3

	ÚCHV/CHE2/03
	Chemical Excursion
	4
	-/1t
	Assessment
	1/2

	ÚCHV/PCH1/00
	Food Chemistry
	4
	2/1
	Examination
	2/3


Block – Physical and Analytical Chemistry      

	ÚCHV/FUMCH1/03
	Introduction to Material Chemistry
	5
	2/1
	Examination
	1/1, 2/3

	ÚCHV/AOL1/03
	Analysis of Organic Substances
	5
	2/2
	Examination
	1/2

	ÚCHV/JCH1/04
	Nuclear Chemistry
	4
	2/1
	Examination
	1/2

	ÚCHV/NMR1/00
	1D & 2D NMR Spectroscopy
	6
	2/3
	Examination
	1/2

	ÚCHV/TA1/03
	Thermal Analysis
	5
	2/1
	Examination
	1/2

	ÚCHV/CMG/03
	Chemical Management
	5
	3/-
	Examination
	2/3


Course units 

Compulsory courses

	Title
	Diploma Work

	Code
	ÚCHV/DPCO1a/00
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	1

	Objective
	To allow a student, under the guidance of supervisor, to learn the problems to be solved within diploma work, elaborates the plan of his/her experiments and starts the experimental work.

	Content
	Study of the recommended literature; literature search in the problems of diploma work; preparation and starting of experiments.

	Recommended reading  
	According to the approved setting of diploma work.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1b/00
	Teacher
	

	ECTS credits
	6
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	2

	Objective
	To have students perform the experiments required for diploma work.

	Content
	Individual experimental work of student and study of required literature.

	Prerequisite courses
	ÚCHV/DPCO1a/00

	Automatic rerequisite courses
	ÚCHV/DPCO1a/00

	Recommended reading  
	According to the approved setting of diploma work and literature search.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1c/03
	Teacher
	

	ECTS credits
	8
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	3

	Objective
	To have students perform the experiments required for diploma work and to process their results.

	Content
	Individual experimental work of student and continuous processing of the obtained results.

	Prerequisite courses
	ÚCHV/DPCO1b/00

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.


	Title
	Seminar on Diploma Work

	Code
	ÚCHV/SDP/03
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	4

	T/L method
	Practical

	Objective
	To teach the student to prepare a presentation of his/her own results, to respond to criticism, to participate in scientific discussion, and to fulfil formal requirements of written diploma work.

	Content
	Presentation of researched information and own experimental results; scientific discussions and writing of scientific text.

	Recommended reading  
	According to the field of diploma work.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1d/03
	Teacher
	

	ECTS credits
	30
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	4

	T/L method
	

	Objective
	To have students finish their experiments, process their results, and learn how to write a thesis.

	Content
	Finishing the student’s experimental work, processing of the obtained results and writing the diploma work.

	Prerequisite courses
	ÚCHV/DPCO1c/03

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.


Compulsory elective courses

	Title
	Bioinorganic Chemistry I

	Code
	ÚCHV/BAC1/04
	Teacher
	Reháková Mária

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Metalic and non-metalic elements and their roles in biological systems (biometals, bulk biological elements, essential trace elements). Biocoordination compounds, bioligands. Biocatalyzers. Oxygen carriers and oxygen transport proteins. Photochemical process. Catalysis and regulation of bioenergetic processes by the alkaline earth metal ions. Calcium biominerals and biomineralisation. Toxic metals. Application of knowledge of bioinorganic chemistry in pharmacy, chemotherapy (e.g. platinum complexes in cancer therapy) radiodiagnostics, mineral biotechnology, and in other branches of life. 

	Recommended reading  
	Kaim W., Schwederski B.: Bioinorganic Chemistry: Inorganic Elements in  the Chemistry of Life. Wiley, Chichester 1998.

Wilkins P. C., Wilkins R. G.: Inorganic Chemistry in Biology. OCP, Oxford 1997

Hay R. W.: Bio-inorganic Chemistry. John Wiley and Sons, New York 1989


	Title
	Structure Analysis

	Code
	ÚCHV/STA1/03
	Teacher
	Černák Juraj

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students about symmetry at the micro- and macrostructural level,  about diffraction methods used for crystal structure determination and how to use the results of the crystal structure analysis in their own work.

	Content
	Historical introduction: importance of diffraction methods. Origin and properties of x-rays. Elements of symmetry; space groups. Crystallographic systems; Bravais unit cells. Miller indices. Theory of diffraction; Laue and Bragg equations. Reciprocal space; Ewald construction. Single crystal diffraction methods; automatic diffractometers. Powder diffraction: Debye-Scherrer and diffractometric methods, their theory and use. Atomic factor, structure factor, electronic density and their relationship. The phase problem: overview of the methods for solving the phase problems. Refinement of the structure; geometric parameters. Crystallisation processes; methods of preparation of single crystals. Density. Basic inorganic structure types.

	Recommended reading  
	Clegg W.: Crystal Structure Determination, Oxford University Press, 1998

Luger, P.: Modern X-ray Analysis on Single Crystals. Walter de Gruyter, Berlin, 1980


	Title
	Stereochemistry of Inorganic Compounds

	Code
	ÚCHV/SAZ1/03
	Teacher
	Černák Juraj

	ECTS credits
	4
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Content
	Symmetry, elements of symmetry, point groups, symmetrical properties of orbitals and bonds. Principles of stereochemistry, VSEPR, configuration of molecules, polyhedra, regular and semiregular polyhedra. Valence shells with 4 to 12 electron pairs, geometry of molecules and periodic system.

	Recommended reading  
	Kepert, D. L.: Inorganic Stereochemistry. Springer-Verlag, Berlin, 1982.

Kettle, S. F. A.: Symmetry and Structure. John Wiley & Sons, New York, 1985.


	Title
	Solid State Chemistry

	Code
	ÚCHV/CTF1/00
	Teacher
	Černák Juraj, Tkáčová Klára

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with basic knowledge on the fundamentals and significance of solid state chemistry and of reaction in the solid state.

	Content
	Historical development of solid state chemistry and its significance for technological progress. General fundamentals and important properties of solids: ideal and real crystals, deformation of crystals, diffusion in solids. Non-catalysed reactions involving solids: thermal decomposition, surface oxidation, reaction between solids, chemical dissolution. The influence of non-equilibrium defects on the reactivity of solids. Generation of defects by various methods of treatment: rapid quenching, doping, irradiation, mechanical activation and low temperature decomposition.

	Alternate courses
	ÚCHV/CTF1/99

	Recommended reading  
	West A.R.: Basic Solid State Chemistry, J. Wiley, Chichester, 1999.

Tkáčová, K.: Mechanical Activation of Minerals. Elsevier, Amsterdam, 1989. 


	Title
	Basic Toxicology

	Code
	ÚCHV/ZTOX/04
	Teacher
	Györyová Katarína

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of types of toxic substances and their metabolism and of the  safe handling of toxic substances.

	Content
	Historical aspects. Types of toxic substances, types of exposure, dose-response relationship. Disposition of toxic compounds (absorption, distribution, excretion of toxic compounds). Metabolism of toxic compounds. Drugs as toxic substances, food additives and contaminants, environmental pollutants. Statement of chemistry laboratory policy. Safe handling of toxic substances.

	Recommended reading  
	G. F.Fuhrman: Allgemeine Toxikologie fuer Chemiker, Teubner Verlag, Stutgart 1984

V. E. Forbes, T. L. Forbe: Ecotoxicology in Theory and Practice, Chapman&Hall, London 1994.

J. A. Timbrell: Introduction to Toxicology, Taylor&Francis, London 1994


	Title
	Seminar on Advanced Inorganic Chemistry

	Code
	ÚCHV/NPC2/02
	Teacher
	

	ECTS credits
	1
	Hrs/week
	-/1

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To acquaint students with the current state of research in inorganic chemistry.

	Content
	Selected topics in inorganic and coordination chemistry. Study of the scientific literature and publications. Elaboration of the chemical information.

	Recommended reading  
	Actual scientific papers and literature concerning the actual research topics in inorganic chemistry.

Shriver D. F. Shriver, Atkins P. W.: Inorganic Chemistry. Oxford University Press, Oxford 1999


	Title
	Bioinorganic Chemistry II

	Code
	ÚCHV/BAC2/05
	Teacher
	Györyová Katarína

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide the students with knowledge of biocoordination compounds and their physicochemical properties, e.g., the biological efficiency of some coordination compounds with transition elements (Zn, Fe, Co, Mn, Cu).

	Content
	Biocoordination compounds and their physicochemical properties. Metal centers in biosystems. Biological efficiency of some coordination compounds with transition elements (Zn, Fe, Co, Mn, Cu) and their utilisation in human and veterinary medicine. Toxicity of biometals.

	Prerequisite courses
	ÚCHV/BAC1/04

	Recommended reading  
	Kaim, W., Schwederski, B.: Bioinorganic Chemistry: Inorganic Elements in the Chemistry of Life, John Wiley and Sons, Chichester 1994


	Title
	Methods of Chemical Research

	Code
	ÚCHV/MCV1/03
	Teacher
	Kladeková Daniela, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To familiarise students with physicochemical parameters as a means of measurement, evaluation, and interpretation in the study of a process. 

	Content
	Overview of basic principles of the determination of physicochemical quantities (dissociation constant, activity coefficient, solubility product, stability constant of complex, diffusion coefficient). Calorimetry and its utilisation. Experimental methods in kinetics. The Butler-Volmer equation. Survey of selected key topics in colloid chemistry. Adsorption-BET equation. A discussion of topics selected from active research fields. 

	Recommended reading  
	Moore,W. J. : Physical Chemistry. Longman Group Limited, London, 1972

Willard, H. H. et al.: Instrumental Methods of Analysis. Wadsworth, Belmont, 1988

Koryta, J., Dvořák, J., Kavan, L.: Principles of Electrochemistry. John Wiley & Sons, New York, 1993


	Title
	Neurochemistry

	Code
	ÚCHV/NCH/03
	Teacher
	Martinková Miroslava

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students the fundamental principles of chemical transmission between nerve cells; to have students understand the necessary link between neuroanatomy and neurochemistry.

	Content
	Neurocellular anatomy - characteristics of the neuron. Cell membrane structures: phospholipid bilayer, membrane proteins, brain lipids, brain lipids biosynthesis. Membrane transport and ion channels. Synaptic transmission and cellular signaling. Neurotransmitters: acetylcholine, catecholamines, serotonin, amino acids (glutamate, aspartate, GABA, glycine). Neuropeptides: neuropeptide functions and regulation. G-proteins; the second-messenger hypothesis (cAMP, IP3, DAG, Ca2+). Neurotransmitters and disorders of the basal ganglia. Endocrine effects on the brain and their relationship to behaviour.  


	Recommended reading  
	G. J. Siegel, B. W. Agranoff, R. W. Albers, S. K. Fisher, M. D. Uhler: Basic Neurochemistry, Lippincott Williams and Wilkins, Philadelphia 1999


	Title
	Molecular Biology

	Code
	ÚBEV/MB1/01
	Teacher
	Mišúrová Eva

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To provide the students with knowledge of molecular basis of inheritance and control of gene expression and development.

	Content
	Structure and properties of information macromolecules. Molecular mechanisms of DNA replication and repair, transcription and translation. Prokaryotic and eukaryotic genome. Control of gene expression in prokaryotes and eukaryotes. Control of cell cycle.

	Recommended reading  
	Lodish, H., Baltimore, D., Berk, A. et al.: Molecular Cell Biology. Sci. Amer. Books Inc., W.H. Freeman and Company, New York, 1995.

Myers, R. A.: Molecular Biology and Biotechnology. VCH Publishers Inc., New York, 1995


	Title
	Thermal Analysis

	Code
	ÚCHV/TA1/03
	Teacher
	Györyová Katarína

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of experimental thermoanalytical techniques, the use of thermoanalytic methods for characterisation of inorganic and organic compounds and reaction kinetics.

	Content
	Introduction: Experimental thermoanalytical techniques (thermogravi-metric analysis, differential thermal analysis, thermomagnetic techniques, thermodilatometric analysis, high temperature reflectance spectroscopy). The use of thermoanalytic methods for characterisation of inorganic and organic compounds, materials and pharmaceutical substances. Reaction kinetics.

	Recommended reading  
	Heide K.: Dynamische thermische Analysenmethoden, VEB Deutsch Verlag Wissenschaften, Leipzig, 1979 


	Title
	Bioinorganic Chemistry III

	Code
	ÚCHV/BAC3/04
	Teacher
	Zeleňák Vladimír

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To acquant students with the current state of selected topics of the research in bioinorganic chemistry.

	Content
	Singlet and triplet dioxygen and organisms. Oxygen atom transfer reactions. Dioxygen radical generating systems. Inorganic compounds as the analogues of the active sites of the metalloproteins. Construction of small molecule enzyme mimics as drugs (SOD mimics). Metals in medical applications (the use of chelating agents, metal based chemotherapeutic drugs, metallodrugs as diagnostic agents, metals as biomaterials). Physical methods.

	Prerequisite courses
	ÚCHV/BAC1/04

	Recommended reading  
	W. Kaim, B. Schwederski: Bioinorganic Chemistry: Inorganic Elements in the Chemistry of Life, Wiley, Chichester, England, 1994
J. A Helsen, H. J. Breme: Metals as Biomaterials, Wiley, Chichester, England, 1998
P. C. Wilkins, R. G. Wilkins: Inorganic Chemistry in Biology. Oxford University Press, Oxford 1997.

R.W. Hay: Bio-inorganic chemistry. Ellis Horwood Ltd., Chichester, England, 1987


	Title
	Special Toxicology

	Code
	ÚCHV/STOX/04
	Teacher
	Györyová Katarína

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the toxicology of organic and inorganic compounds, drugs, food additives, e.g., safety of substances, designation of substances in accordance with norms of the European Union and the laws of the Slovak Republic.

	Content
	Historical aspects, types of toxic substances, dosage (LD50, ED50, TD50, tolerance), absorption and distribution of toxic compounds. Metabolism of toxic compounds (oxidation reactions, reduction, glucuronidation, glutathione conjugation, acetylation); excretion of toxic compounds; toxicology of metals (alkali, alkali earth and transition metals), radioactive substances, drugs, food additives, industrial chemicals, household poisons, environmental pollutants and organic compounds, animal toxins, fungal and microbial toxins.  Risk and safety practices with chemical substances, designation of substances in accordance with the norms of the European Union and the laws of the Slovak Republic.

	Recommended reading  
	J. A. Timbrell: Introduction to Toxicology, Taylor and Francis, London 1989
H. Kenneth Dillon, Mat H. Ho: Biological Monitoring of Exposure to    

Chemicals: Metals, John Wiley & Sons, New York 1991
V. E. Forbes, T. L. Forbes: Toxicology in Theory and Practice, Chapmane Hall, London 1994
H. M. Stahr: Analytical Methods in Toxicology, John Wiley & Sons, New York 1991


	Title
	Electrode Processes and Technology

	Code
	ÚCHV/ELD1/03
	Teacher
	Turoňová Andrea, 

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students the various electrochemical processes and their applications in practical technology.

	Content
	Theory of the electrode processes. Electrolyser construction. Electrolysis of H2O. Electrolysis of NaCl. Electrolytical deposition and refining of metal from aqueous solutions, non-aqueous solutions, from melts. Electrolysis of Al. Electrolytic deposition of metal coatings on substrates. Electrolytic coating of varnish for car industry. Principles of corrosion and surface protection. 


	Title
	Macromolecular Chemistry

	Code
	ÚCHV/MMU/03
	Teacher
	Kladeková Daniela, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To make students familiar with available structures of polymers and their synthesis methods as well as with the ways that structure is reflected in their properties.

	Content
	Fundamental aspects of chemical composition of polymers-monomers; shape and the relationship between structure and properties. Primary, secondary, tertiary and quaternary structures. Thermal transition. Molecular mass distributions. Determination of molecular mass of macromolecules. Synthetic methods of functional polymers and their characterisation. Naturally occurring polymers: their properties. Degradation of polymers. Polymers and the environment.

	Recommended reading  
	Elias H.-G.: Macromolecules. Volume 1 (Structure and Properties); Volume 2 (Synthesis, Materials, and Technology). Plenum Press, New York, 1984

Moore W. J.: Physical Chemistry. Longman, London,1972
Munk P.: Introduction to Macromolecular Science. John Wiley & Sons, New York, 1989 

Atkins P. W.: Physical Chemistry. Oxford University Press, Oxford, New York, 2002


	Title
	Kinetics and Catalysis

	Code
	ÚCHV/FKK1/03
	Teacher
	Oriňáková Renáta, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To develop student understanding of the kinetics of different types of reactions, e.g., homogeneous and heterogeneous catalysis. 

	Content
	Classification of chemical reactions. Reaction rates. Rate laws. Reaction order. Elementary reactions. Complicated reactions. Theory of chemical kinetics. Experimental methods of chemical kinetics. Complex reactions mechanism. Explosions. Photochemical reactions. Essence of adsorption, types of adsorption, adsorption isotherms. Essence of catalytic processes. Catalysis influenced phenomena. Homogeneous and heterogeneous catalysis. Enzymatic catalysis. 

	Alternate courses
	ÚCHV/FKK1/99 orÚCHV/FKK1/02


	Title
	Quantum Chemistry

	Code
	ÚCHV/KOC1/01
	Teacher
	Danihel Ivan

	ECTS credits
	5
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To have students improve their knowledge in the field of valence-bond based on molecular orbital theory (MO) and individually to perform basic quantum chemical calculations (molecular geometry optimisation, transition states, vibrational analysis, etc.).    

	Content
	Development of valence-bond theory. Time-independent Schrodinger equation. Basic approximations in molecular orbital valence-bond theory. Variant methods of calculation in the framework of molecular orbital valence-bond theory. Chemical reactivity. Potential energy hypersurfaces of molecules. Reaction coordinate. Calculation of absolute and relative equilibrium and rate constants in gas phase. Solvatation energy calculation.

	Alternate courses
	ÚCHV/KOC1/99 orÚCHV/KOC1/00

	Recommended reading  
	Jensen F.: Introduction to Computational Chemistry, Wiley, 2000

 Leach A.R.: Molecular Modelling, Addison Wesley Longman Ltd. 1998

Náray-Szabó G., Surján P.R., Ángyán J.G.: Applied Quantum

Chemistry, Akadémia Kiadó, Budapest, 1987     


	Title
	Special Seminar

	Code
	ÚCHV/VSE1a/04
	Teacher
	Andruch Vasiľ, Reiffová Katarína, Gondová Taťána, Vojteková Viera

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Content
	Actual problems of physical and analytical chemistry which are connected with the solution of the students’ theses.


	Title
	Solid State Chemistry

	Code
	ÚCHV/CTF1/00
	Teacher
	Černák Juraj, Tkáčová Klára

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with basic knowledge on the fundamentals and significance of solid state chemistry and of reaction in the solid state.

	Content
	Historical development of solid state chemistry and its significance for technological progress. General fundamentals and important properties of solids: ideal and real crystals, deformation of crystals, diffusion in solids. Non-catalysed reactions involving solids: thermal decomposition, surface oxidation, reaction between solids, chemical dissolution. The influence of non-equilibrium defects on the reactivity of solids. Generation of defects by various methods of treatment: rapid quenching, doping, irradiation, mechanical activation and low temperature decomposition.

	Alternate courses
	ÚCHV/CTF1/99

	Recommended reading  
	West A.R.: Basic Solid State Chemistry, J. Wiley, Chichester, 1999

Tkáčová, K.: Mechanical Activation of Minerals. Elsevier, Amsterdam, 1989.


	Title
	Atomic Spectrochemistry

	Code
	ÚCHV/AAS1/03
	Teacher
	Bazeľ Yaroslav, Vojteková Viera

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with theoretical information and practical experience with atomic absorption and emission methods used in analytical practice (environmental analysis, material research, clinical and food analysis).

	Content
	Basic and enhanced information about spectral (optical) methods; history of their development; practical applications: optical analytical methods, principles, classification; atomic spectra, creation, analytical use. Modern equipment for scanning for radiation. Detection of radiation in spectrochemistry. Historical development; actual trends. Photographical detection and its particularities. Methodologies for  solution analysis; special methods for the direct transport of the solid samples in the DCA source. Atomic absorption spectrometry, flame and electrothermal atomisation. Methods based on the interaction of the RTG radiation and the sample: advantages, disadvantages and applications of WDXRF, EDXRF, TXRF.

	Alternate courses
	ÚCHV/AAS1/01

	Recommended reading  
	D. A. Skoog, J. J. Leary: Instrumental Analytics. Springer, Berlin - Heidelberg 1996

B. Welz, M. Sperling: Atomic Absorption Spectrometry, Wiley-VCH Verlagsgesellschaft mbH, Germany 1998

2. Douglas A. Skoog, Donald M. West, F. James Holler, Timothy A. Nieman: Principles of Instrumental Analysis, Wandsworth, 1997


	Title
	Analysis of Psychotropic and Narcotic Substances

	Code
	ÚCHV/APO1/02
	Teacher
	Gondová Taťána

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Content
	Drugs; drug dependence. Psychotropic and narcotic substances: classification, properties and laws. Dose and tolerance, therapy, prevention. Pharmacokinetics of the drug. Biological effects, biotransformations, receptors. The methods used in the analysis of the drugs (clinical, forensic analysis): opiates, cocaine, amphetamines and their analogues, hallucinogenics, cannabis products, etc.

	Alternate courses
	ÚCHV/APO1/99 orÚCHV/APO1/00


	Title
	Chromatographic Analysis

	Code
	ÚCHV/CHRA1/03
	Teacher
	Oriňák Andrej

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	General characteristics of chromatographic system and chromatographic separation.  Analyte retention in chromatography; retention indices. Models used for chromatographic system description. Parameters affecting quality of chromatographic separation.  Sensitivity, separated analytes, separation time, optimisation of chromatographic process. General equation of chromatography. Evaluation of retention and selectivity of chromatographic process. Stationary phase. Qualitative chromatographic analysis. Quantitative analysis methods; sample preparation. System of analyte separation. Identification in chromatographic analysis.


	Title
	Practical in Physical Chemistry

	Code
	ÚCHV/PFCU/03
	Teacher
	Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Objective
	To allow students to verify theoretical principles and to learn to describe each technique involved in appropriate physical chemistry experiments.

	Content
	Experimental verification of theoretical knowledge involving thermodynamics, thermochemistry, chemical equilibria (determination of enthalpy, phase diagrams), colligative properties (cryoscopy, ebulioscopy), adsorption. Experimental verification of theoretical knowledge involving electrochemistry (conductivity, dissociation constants, potentials, electromotoric potentials of cells, activity coefficients, polarography) and chemical kinetics (determination of rate constants).

	Recommended reading  
	Levitt B. P.: Findlay´s Practical Physical Chemistry. Longman, London, 1973

Moore W. J.: Physical Chemistry. Longman, London, 1972
Atkins P. W.: Physical Chemistry. Oxford University Press, Oxford, New York, 2002


	Title
	Bioanalytical Chemistry

	Code
	ÚCHV/BACH1/03
	Teacher
	Reiffová Katarína, Bazeľ Yaroslav

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To impart theoretical knowledge and to give practical experience to students about the application of analytical chemistry and analytical methods to clinical chemistry, clinical biochemistry, haematology, microbiology and immunology.

	Content
	Introduction to bioanalytical chemistry. Biological sample; classification. Sampling techniques, transport, sample storing and conservation. Selected methods of sample pre-treatment for bio- analysis. Conditions for analytical method selection. Presentation of analytical data evaluation. Optimisation of analytical procedure. Control and management of quality in clinical laboratory. Molecules colouring and their analytical applications. Enzymes in bioanalysis. Immunochemical methods.  Microbiological methods.  Analysis 

of biomolecules separation methods selection. Analytical technique of miniaturisation: principle, microchips, biosensors.

	Recommended reading  
	Mikkelsen S.R, Cortón E.: Bioanalytical Chemistry, Wiley, 2004

Wilson I.: Bioanalytical Separations 4, (Handbook of Analytical Separations), Elsevier, 2003


	Title
	Electroanalytical Methods

	Code
	ÚCHV/FEM/03
	Teacher
	Markušová Kvetoslava

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To provide students a survey of the principles, theoretical background and practical applications of modern electroanalytical methods.

	Content
	Importance of electroanalytical methods for environmental control and protection, requirements of practice, electrochemical cells, electrode potential, mass transfer by convection, migration and diffusion, Cottrell equation, direct current voltametry and polarography (principle, theoretical backround, examples of practical application). TAST polarography and voltametry, staircase voltammetry, pulse techniques: normal pulse and differential pulse voltammetry and polarography, square-wave voltammetry and polarography, AC polarography and voltammetry, anodic stripping voltammetry, adsorptive (or accumulation) voltammetry (applications in clinical and environmental analysis), working electrodes in voltammetry: stationary mercury electrode, mercury film electrode, glassy carbon electrode, carbon paste electrode, metallic electrodes, rotating disk electrode, rotating ring-disk electrode, ultramicroelectrodes, chemically modified electrodes, potentiometry, principles of ion selective electrodes, glass electrodes, ISE with solid and liquid membranes, biocatalytic membrane electrodes, chronopotentiometry, potentiometric stripping analysis, electroanalytic-al detectors in flow systems, amperometric titrations, biamperometric and bipotentiometric titrations, potentiostatic and galvanostatic coulometry.

	Recommended reading  
	F. Scholtz: Electroanalytical Methods, Springer Verlsag, Heidelberg 2002, ISBN 3-540-42449-3

J. Wang: Analytical Electrochemistry, VCH Publ., New York 1994, 2000

 R. Kalvoda (Ed.): Electroanalytical Methods in Chemical and Environmental Analysis, Plenum Publ. Corp., New York 1987.

A. J. Bard, L. R. Faulkner: Electrochemical Methods, John Wiley and Sons, New York 1980 

T. Riley, A. Watson: Polarography and Other Voltametric Methods, John Wiley and Sons, Chichester 1987

J. Wang: Stripping Analysis, VCH Publ. Inc., Deerfield Beach 1985


	Title
	Structure Analysis

	Code
	ÚCHV/STA1/03
	Teacher
	Černák Juraj

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To teach students about symmetry at the micro- and macrostructural level,  about diffraction methods used for crystal structure determination and how to use the results of the crystal structure analysis in their own work.

	Content
	Historical introduction: importance of diffraction methods. Origin and properties of x-rays. Elements of symmetry; space groups. Crystallographic systems; Bravais unit cells. Miller indices. Theory of diffraction; Laue and Bragg equations. Reciprocal space; Ewald construction. Single crystal diffraction methods; automatic diffractometers. Powder diffraction: Debye-Scherrer and diffractometric methods, their theory and use. Atomic factor, structure factor, electronic density and their relationship. The phase problem: overview of the methods for solving the phase problems. Refinement of the structure; geometric parameters. Crystallisation processes; methods of preparation of single crystals. Density. Basic inorganic structure types.

	Recommended reading  
	Clegg W.: Crystal Structure Determination, Oxford University Press, 1998

Luger, P.: Modern X-ray Analysis on Single Crystals. Walter de Gruyter, Berlin, 1980


	Title
	Colloid Chemistry

	Code
	ÚCHV/FKC1/03
	Teacher
	Kladeková Daniela, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To clarify basic physicochemical principles of colloid disperse systems (sise of dispersed particles); to examine selected important problems of technology and nature.

	Content
	Classification and characterisation of dispersed systems. Heterogeneity of colloidal systems. Optical properties of colloids. Theory of light scattering. Molecular-kinetic properties. Brownian motion, diffusion, osmosis, and sedimentation. Adsorption-basic concepts. Electrokinetic phenomena and their application. Structure, stability and coagulation of colloids. Rheology of dispersed systems. Gels. Aerosols. Solid dispersions, emulsions and foams. Application of theory during laboratory and calculation exercises.

	Alternate courses
	ÚCHV/FKC1/99ÚCHV/FKC1/00

	Recommended reading  
	Moore W. J.: Physical Chemistry. Longman, London 1972

Hiemenz P. C.: Principles of Colloid and Surface Chemistry. M.Dekker, New York, 1986

Atkins P. W.: Physical Chemistry. Oxford University Press, Oxford, New York, 2002 


	Title
	Colloid Chemistry Practicals

	Code
	ÚCHV/FKC/00
	Teacher
	Markušová Kvetoslava

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To give an introduction to technically important applications of colloid and surface chemistry.

	Content
	Surface effects. Adsorption at interface of solid and liquid phases, determination of surface nature. Electrical properties. Stability and coagulation of colloids. Structure-mechanical properties of colloids. Properties and aggregation of surfactants and micelles. Rheological properties. 

	Alternate courses
	ÚCHV/FKC/99

	Recommended reading  
	Internal textbooks


	Title
	Methods of Chemical Research

	Code
	ÚCHV/MCV1/03
	Teacher
	Kladeková Daniela, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To familiarise students with physicochemical parameters as a means of measurement, evaluation, and interpretation in the study of a process. 

	Content
	Overview of basic principles of the determination of physicochemical quantities (dissociation constant, activity coefficient, solubility product, stability constant of complex, diffusion coefficient). Calorimetry and its utilisation. Experimental methods in kinetics. The Butler-Volmer equation. Survey of selected key topics in colloid chemistry. Adsorption-BET equation. A discussion of topics selected from active research fields. 

	Recommended reading  
	Moore, W.J.: Physical Chemistry. Longman Group Limited, London, 1972 

Willard, H.H. et al.: Instrumental Methods of Analysis. Wadsworth, Belmont, 1988 

Koryta, J., Dvořák, J., Kavan, L.: Principles of Electrochemistry. John Wiley & Sons, New York, 1993


	Title
	Special Seminar

	Code
	ÚCHV/VSE1b/04
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Content
	Actual problems of physical and analytical chemistry which are connected with the solution of the students theses. 


	Title
	Modelling of Physicochemical Processes

	Code
	ÚCHV/FMP1/03
	Teacher
	Oriňáková Renáta, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students general principles of modelling and how to report the examples of mathematic models of basic physicochemical processes. 

	Content
	Modelling and processes control. General principles of modelling. Examples of mathematical models of processes dynamics. Dynamic properties of processes. Dynamic characteristics of processes. Computational models. 

	Alternate courses
	ÚCHV/FMP1/99 orÚCHV/FMP1/00 orÚCHV/FMP1/02


	Title
	Practical Chromatography

	Code
	ÚCHV/APC1/03
	Teacher
	Oriňák Andrej

	ECTS credits
	5
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Practical aspects of chromatographic instrumentation. Characterisation of HPLC functional composition, injector, column, detectors, data evaluation, errors. Instrumentation in GC, injector, columns, detectors, data evaluation. 

	Recommended reading  
	Dean, R.: A Practical Guide to the Care, Maintenance, and Troubleshooting of Capillary Gas Chromatographic Systems. Huthig, Heidelberg, 1991

Grob, K.: On-Line Coupled LC-GC. Huthig, Heidelberg 1991


	Title
	Water Pretreatment

	Code
	ÚCHV/ATV1/04
	Teacher
	Andruch Vasiľ

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To allow students to obtain and improve their knowledge of the methods of water pretreatment.

	Content
	Purification of waste waters from colloid substances. Purification of waste waters by chemical precipitation. Water degasing. Ion exchange purification of waste waters. Adsorption methods of waste water purification. Waste water purification via extraction. Waste water purification by membrane methods. Biological purification of water. 

	Prerequisite courses
	ÚCHV/CHHS/07 or ÚCHV/ANCH1b/03

	Recommended reading  
	Handbook of Water and Wastewater Treatment Technologies. Ed. By Nicholas P. Cheremisinoff, BUTTERWORTH HEINEMANN, 2001 

Principles of Water Quality Control, Ed. by Thy Tebbutt, BUTTERWORTH HEINEMANN, 1997 

Water Technology. Ed. by N. F. Gray, BUTTERWORTH HEINEMANN, 2005


	Title
	Analytical Sampling

	Code
	ÚCHV/AVZ1/02
	Teacher
	Oriňák Andrej

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Analytical sample; characterisation. Sampling and norms affecting sampling process. Quantity, number of samples. Sampling techniques. Sampling laboratory equipment. Sample pre-concentration. Sample storing and conservation. Matrix simplifying; specific analysis. Chromatographic sample pre-treatment.

	Alternate courses
	ÚCHV/AVZ1/00

	Recommended reading  
	O. Stoeppler: Sampling and Sample Preparation Practical Guide for Analytical Chemists


	Title
	Environmental Analytical Chemistry

	Code
	ÚCHV/AZP1/04
	Teacher
	Andruch Vasiľ

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To gain and improve student knowledge about the methods of environmental analysis 

	Content
	Introduction. Sampling techniques and sample preparation in environmental analysis. Quality assurance for environmental analysis. Good laboratory practice. Chemometrics in environmental analysis. Analysis of water, sediments, air, etc. Analysis of environmental samples by spectroscopic methods. Separation techniques in environmental analysis. Application of electrochemical methods to environmental samples. 

	Prerequisite courses
	ÚCHV/ANCHU/03 orÚCHV/ANCH1b/03 orÚCHV/ANCH3/03

	Recommended reading  
	Ure A. M., Davidson C. M. Chemical Speciation in the Environment. Blackie, London 1995

John R. Dean: Extraction Methods for Environmental Analysis. Wiley, 1988 

Environmental Analysis. Elsevier, 1993 


	Title
	Corrosion and Surface Protection

	Code
	ÚCHV/FOCHP1/04
	Teacher
	Turoňová Andrea, Markušová Kvetoslava

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To present the fundamentals of chemical and electrochemical degradation processes of metals, including specific types of corrosion and surface protection.

	Content
	Chemical corrosion of metals. Chemical and electrochemical degradation processes; specific forms of corrosion. Oxidic layers. Vanadic corrosion. Hydrogen corrosion. Chemical corrosion in nonelectrolytes. Electrochemical corrosion. Electrode potentials. Thermodynamics and kinetics of electrochemical corrosion. Corrosion influence on the quality and properties of the materials. Contact corrosion. Soil corrosion. Surface protection. Electrochemical protection. Corrosion properties of Cu, Al, Ti, Zn, Mg, Sn and Pb. 

Ecological aspects of corrosion and metal protection.


	Title
	Selected Chapters on Electrochemistry

	Code
	ÚCHV/FVE1/04
	Teacher
	Kladeková Daniela, Markušová Kvetoslava

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To provide students with basic knowledge of electric double layer theory and of the fundamentals of electrochemical kinetics.

	Content
	Equilibrium at electrified interfaces; classification of electric potentials. Electric double layer, electrocapillaric phenomena, capacity of the electric double layer, adsorption phenomena at the electrode/solution interface. Structure of the electrical double layer according to Helmholtz model, Gouy-Chapman model, Stern model, and jellium model. Colloid chemistry: interaction of double layers and stability of colloids. Fundamentals of electrochemical kinetic: the Butler-Volmer equation, charge transfer coefficient, heterogeneous rate constant, exchange current, transport processes and their influence on electrode kinetics. Galvanic cells (chemical and concentration). Electromotoric potential of the galvanic cell. Thermodynamics of the galvanic cell. Primary and secondary cells, examples of modern electric energy sources. Electrolytic deposites, their preparation and characteristic, adhesion. Electrolytic deposition of metals and semiconductors. Electrochemical preparation of non-conductive deposites. Conductive organic polymers: preparation and properties.

	Recommended reading  
	A. J. Bard, L. R. Faulkner : Electrochemical Methods. Fundamentals and Applications, J. Wiley and Sons, New York 1980 

J. O. M. Bockris, A. K. N. Reddy: Modern Electrochemistry, Macdonald, London 2002 

B. B. Damaskin, O. A. Petrij : Vvedenie v elektrokhimicheskuyu kinetiku, Izd. Vysshaya škola, Moskva 1975 

E. Scholz (Ed.), Electroanalytical Methods. Guide to Experiments and Applications, Springer Verlag, Berlin 2002


Elective courses

	Title
	Bioanalytical Chemistry

	Code
	ÚCHV/BACH1/03
	Teacher
	Reiffová Katarína, Bazeľ Yaroslav

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To impart theoretical knowledge and to give practical experience to students about the application of analytical chemistry and analytical methods to clinical chemistry, clinical biochemistry, haematology, microbiology and immunology.

	Content
	Introduction to bioanalytical chemistry. Biological sample; classification. Sampling techniques, transport, sample storing and conservation. Selected methods of sample pre-treatment for bio- analysis. Conditions for analytical method selection. Presentation of analytical data evaluation. Optimisation of analytical procedure. Control and management of quality in clinical laboratory. Molecules colouring and their analytical applications. Enzymes in bioanalysis. Immunochemical methods.  Microbiological methods.  Analysis 

of biomolecules separation methods selection. Analytical technique of miniaturisation: principle, microchips, biosensors.

	Recommended reading  
	Mikkelsen S. R, Cortón E.: Bioanalytical Chemistry, Wiley, 2004.

Wilson I., Bioanalytical Separations 4, (Handbook of Analytical Separations), Elsevier, 2003


	Title
	Introduction to Material Chemistry

	Code
	ÚCHV/FUMCH1/03
	Teacher
	Oriňáková Renáta, Markušová Kvetoslava

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To present the different types of functional materials, their atomic structure and mechanical properties.

	Content
	Historical perspectives. Materials and human being. Participation of natural science in material engineering. Material revolutions. Classification of materials. Atomic structure and interatomic bonding. Amorphous and crystalline materials. Mechanics of materials. Imperfections in solids. Crystal lattice defects. Point defects. Line defects. Dislocations. Diffusion. Diffusion mechanisms. Deformations and failures, re-crystallisation. Deformations. Plastic deformations. Solid solutions. Intermediary phases. Phases in ceramic systems. Phase transformations. Crystallisation of metals. Phase identification methods. Stress and strain. Structure of metallic and ceramic materials. Alloys. Steel. Light metals. Metallic glasses. Gold. Inorganic non-metallic materials.  Ceramic construction materials.  Ceramic tools. Bio-ceramics. Ceramics in cosmos. High-temperature superconductors. Glass. Building binders. Polymers. Essence of polymers. Thermoplastics. Reactoplastics. Polymer structure. Mechanical properties of polymers. Natural materials. Wood. Bones. Teeth. Conchs and shells. Tectrices.

	Recommended reading  
	W.D. Callister, Jr.: Fundamentals of Materials Science and Engineering, John Wiley & Sons, 2001


	Title
	Chemical Excursion

	Code
	ÚCHV/CHE2/03
	Teacher
	Györyová Katarína

	ECTS credits
	4
	Hrs/week
	-/1t

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Content
	Visit to chemical factories in East Slovakia (Kerko, a.s. Košice - manufactury Michalovce, U.S. Steel s.r.o. - Košice, Vsl. stavebné hmoty, a.s. - Turňa nad Bodvou, Chemko, a.s. - Strážske, Kovohuty, a.s. Krompachy).


	Title
	Nuclear Chemistry

	Code
	ÚCHV/JCH1/04
	Teacher
	Turoňová Andrea, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the basics of radioactivity and nuclear reactions, of preparation of the radionuclides and their use in technical practice, and of the biological effects of nuclear radiation.

	Content
	Fundamentals of nuclear chemistry. Elementary particles. Nuclear core. Nuclides and isotopes. Radioactivity and radioactive disintegration kinetics. Radioactive disintegration. Decay law. Half life period. Units of radioactivity. Nuclear reactions. Sources of nuclear radiation. Detection and registration of radiation. Nuclear chemical technology. Radioactive analytical methods. Isotopic dilution method, activation analysis. Biological effects of the nuclear radiation. Nuclear medicine. Nuclear power station. 


	Title
	1D & 2D NMR Spectroscopy

	Code
	ÚCHV/NMR1/00
	Teacher
	Imrich Ján

	ECTS credits
	6
	Hrs/week
	2/3

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students how to analyse the structure and properties of organic, inorganic and biomolecular compounds by 1D and 2D proton and carbon NMR spectra, quantitative NMR analysis, and practical applications in various fields of science and technology.

	Content
	Theoretical principles of nuclear magnetic resonance (NMR), basic NMR pulse techniques and Fourier transformation, NMR spectrometers, description of NMR by vector models. Parameters of one- (1D) and two-dimensional (2D) NMR spectra, practical application of 1H and 13C NMR spectra and basic correlated 2D spectra for structure and stereo chemical arrangement, elucidation of reaction mechanisms, molecular dynamics, physico-chemical properties and quantitative analysis of chemical compounds.

	Alternate courses
	ÚCHV/NMR1/99

	Recommended reading  
	Friebolin H.: Basic One- and Two-Dimensional NMR Spectrocopy, Verlag Chemie, Weinheim 1993

T. D.W. Claridge: High-Resolution NMR Techniques in Organic Chemistry, Elsevier, 1999

Atta-ur-Rahman, M. I. Choudhary: Solving Problems with NMR spectroscopy, Academic Press 1996   

H.-O. Kalinowski, S. Berger, S. Braun: Carbon-13 NMR Spectroscopy. Wiley, New York 1988

A. E. Derome: Modern NMR Techniques for Chemistry Research. Pergamon Press, Oxford 1987 

E. Pretsch, B. Buhlmann, C. Affolter: Structure Determination of Organic Compounds. Tables of Spectral Data. Springer Verlag, Berlin 2000

E. Breitmaier: Vom NMR-Spektrum zur Strukturformel organischer Verbindungen. B. G. Teubner, Stuttgart 1992

E. Breitmaier, W. Voelter: Carbon-13 NMR Spectroscopy. VCH Weinheim, 1990 


	Title
	Thermal Analysis

	Code
	ÚCHV/TA1/03
	Teacher
	Györyová Katarína

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of experimental thermoanalytical techniques, the use of thermoanalytic methods for characterisation of inorganic and organic compounds and reaction kinetics.

	Content
	Introduction: Experimental thermoanalytical techniques (thermogravi-metric analysis, differential thermal analysis, thermomagnetic techniques, thermodilatometric analysis, high temperature reflectance spectroscopy). The use of thermoanalytic methods for characterisation of inorganic and organic compounds, materials and pharmaceutical substances. Reaction kinetics.

	Recommended reading  
	Wendlandt W. W.: Thermal Methods of Analysis, 2. vydanie, New York, 1985 

Heide K.: Dynamische thermische Analysenmethoden, VEB Deutsch Verlag Wissenschaften, Leipzig, 1979 


Study programme    Inorganic Chemistry

(Full-time master)

Code   Title   ECTS   Credit   Hours/week   Assessment
 Recommended Year/Semester

Compulsory courses

	ÚCHV/DPCO1a/00
	Diploma Work
	2
	-/-
	Recognition
	1/1

	ÚCHV/KCH1/00
	Coordination Chemistry
	5
	2/1
	Examination
	1/1

	ÚCHV/DPCO1b/00
	Diploma Work
	6
	-/-
	Recognition
	1/2

	ÚCHV/DPCO1c/03
	Diploma Work
	8
	-/-
	Recognition
	2/3

	ÚCHV/DPCO1d/03
	Diploma Work
	30
	-/-
	Recognition
	2/4

	ÚCHV/SDP/03
	Seminar on Diploma Work
	2
	-/2
	Assessment
	2/4

	ÚCHV/VKA/04
	Selected Topics in Inorganic Chemistry
	5
	2/1
	Examination
	2/3


Compulsory elective courses

	ÚCHV/STA1/03
	Structure analysis
	6
	2/2
	Examination
	1/1

	ÚCHV/HGS/03
	Host-Guest and Supramolecular systems
	4
	2/-
	Assessment
	1/1

	ÚCHV/KOC1/01
	Quantum chemistry
	5
	3/1
	Examination
	1/1, 2/3

	ÚCHV/SAZ1/03
	Stereochemistry of Inorganic Compounds
	4
	-/3
	Assessment
	1/1, 2/3

	ÚCHV/NPC1a/00
	Seminar on Advanced Inorganic Chemistry
	1
	-/1
	Assessment
	1/1

	ÚCHV/NPC2/02
	Seminar on Advanced Inorganic Chemistry
	1
	-/1
	Assessment
	1/2

	ÚCHV/JCH1/04
	Nuclear chemistry
	4
	2/1
	Examination
	1/2

	ÚCHV/AKO/03
	Inorganic Polymers, Clusters and Organometallics
	6
	3/1
	Examination
	1/2

	ÚCHV/TA1/03
	Thermal Analysis
	5
	2/1
	Examination
	

	ÚCHV/ADP/03
	Adsorption and Porosity of Solids 
	5
	2/1
	Assessment
	1/2

	ÚCHV/VMS1/03
	Computing Methods in X-ray Structure Analysis
	2
	-/2
	Assessment
	1/2

	ÚCHV/MAR1/04
	Mechanisms of Inorganic Reactions
	3
	1/1
	Assessment
	1/2

	ÚCHV/TOX1/03
	Chemical Toxicology
	5
	2/1
	Examination
	2/3

	ÚCHV/CTF1/00
	Solid State Chemistry
	5
	2/1
	Examination
	2/3

	ÚCHV/EMDP/03
	Experimental Methods for Master’s Thesis
	6
	-/6 
	Assessment 
	2/3


Recommended elective courses

	ÚCHV/SVK1/00
	Student Scientific Conference 
	4
	-/-
	Assessment
	1/2

	ÚCHV/DPV1/03
	History of Natural Sciences 
	5
	2/1
	Examination
	1/1, 2/3

	ÚCHV/CHE2/03
	Chemical Excursion
	4
	-/1 w
	Assessment
	1/2, 2/4

	ÚCHV/CMG/03
	Chemical Management
	3/-
	
	Examination
	1/1


Course units 

Compulsory courses

	Title
	Diploma Work

	Code
	ÚCHV/DPCO1a/00
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	1

	Objective
	To allow a student, under the guidance of supervisor, to learn the problems to be solved within diploma work, elaborates the plan of his/her experiments and starts the experimental work.

	Content
	Study of the recommended literature; literature search in the problems of diploma work; preparation and starting of experiments.

	Recommended reading  
	According to the approved setting of diploma work.


	Title
	Coordination Chemistry

	Code
	ÚCHV/KCH1/00
	Teacher
	Černák Juraj, Chomič Jozef

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Central atoms and ligands. Bonding and electronic structure, crystal-field theory, weak-field and strong-field of ligands, ligand-field stabilisation energy, molecular orbital theory, sigma-bonding, pi-bonding, structures and symmetries of complexes. Classification of coordination compounds, coordination numbers, tetragonal and trigonal distorsion, Jahn-Teller effect, isomerism, spectral and magnetic properties of complexes.

	Alternate courses
	ÚCHV/KCH1/99

	Recommended reading  
	S.F.A. Keetle: Physical Inorganic Chemistry. A Coordination Chemistry Approach. Oxford University Press, Oxford, 1998

D.F. Shriver, P. W. Atkins: Inorganic Chemistry, 4th Edition,Oxford University Press, Oxford, 2006 


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1b/00
	Teacher
	

	ECTS credits
	6
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	2

	Objective
	To have students perform the experiments required for diploma work.

	Content
	Individual experimental work of student and study of required literature.

	Prerequisite courses
	ÚCHV/DPCO1a/00

	Automatic prerequisite courses
	ÚCHV/DPCO1a/00

	Recommended reading  
	According to the approved setting of diploma work and literature search.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1c/03
	Teacher
	

	ECTS credits
	8
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	3

	Objective
	To have students perform the experiments required for diploma work and to process their results.

	Content
	Individual experimental work of student and continuous processing of the obtained results.

	Prerequisite courses
	ÚCHV/DPCO1b/00

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1d/03
	Teacher
	

	ECTS credits
	30
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	4

	Objective
	To have students finish their experiments, process their results, and learn how to write a thesis.

	Content
	Finishing the student’s experimental work, processing of the obtained results and writing the diploma work.

	Prerequisite courses
	ÚCHV/DPCO1c/03

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.


	Title
	Seminar on Diploma Work

	Code
	ÚCHV/SDP/03
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	4

	T/L method
	Practical

	Objective
	To teach the student to prepare a presentation of his/her own results, to respond to criticism, to participate in scientific discussion, and to fulfil formal requirements of written diploma work.

	Content
	Presentation of researched information and own experimental results; scientific discussions and writing of scientific text.

	Recommended reading  
	According to field of diploma work.


	Title
	Selected Topics in Inorganic Chemistry

	Code
	ÚCHV/VKA/04
	Teacher
	Kuchár Juraj, Potočňák Ivan, Zeleňák Vladimír, Györyová Katarína, Černák Juraj, Reháková Mária, Chomič Jozef, Vargová Zuzana

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To acquaint students with the current state of research in inorganic chemistry.

	Content
	Cu-Zn heterobimetallic compounds: preparation, structure and properties. Biological and physicochemical properties of some zinc complex compounds with bioactive ligands. Pentacoordinated Copper (II) compounds: a trigonal bipyramid or a tetragonal pyramid? Structure, spectral and thermal properties of cyanoargentates. Hydrothermal synthesis in inorganic chemistry. Materials on the basis of inclusion compounds, their structure,   properties  and  application.

	Recommended reading  
	Greenwood, N.N., Earnshaw, A.: Chemistry of the elements I and II, Pergamon Press N.Y., 1993

J. E. Huheey, E.A. Keiter, R.L. Keiter: Inorganic Chemistry: Principles of Structure and Reactivity (4th Edition, Addison-Wesley Pub Co, 4th edition, 1997 


Compulsory elective courses

	Title
	Structure Analysis

	Code
	ÚCHV/STA1/03
	Teacher
	Černák Juraj

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students about symmetry at the micro- and macrostructural level,  about diffraction methods used for crystal structure determination and how to use the results of the crystal structure analysis in their own work.

	Content
	Historical introduction: importance of diffraction methods. Origin and properties of x-rays. Elements of symmetry; space groups. Crystallographic systems; Bravais unit cells. Miller indices. Theory of diffraction; Laue and Bragg equations. Reciprocal space; Ewald construction. Single crystal diffraction methods; automatic diffractometers. Powder diffraction: Debye-Scherrer and diffractometric methods, their theory and use. Atomic factor, structure factor, electronic density and their relationship. The phase problem: overview of the methods for solving the phase problems. Refinement of the structure; geometric parameters. Crystallisation processes; methods of preparation of single crystals. Density. Basic inorganic structure types.

	Recommended reading  
	Clegg W.: Crystal Structure Determination, Oxford University Press, 1998

Luger, P.: Modern X-ray Analysis on Single Crystals. Walter de Gruyter, Berlin, 1980


	Title
	Host-Guest and Supramolecular Systems

	Code
	ÚCHV/HGS/03
	Teacher
	Černák Juraj

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Assessment
	Semester
	1

	T/L method
	Lecture

	Content
	Clathate, inclusion compound, supramolecular systems. Water clathates, clathrates of urea and thiourea, Hofmann type clathates and their analogues, Werner-type clathates, calixarenes, crown-ethers, cryptates, possibilities for their practical use. From molecular to supramolecular chemistry, types and importance of weak interactions in supramolecular chemistry, crystal engineering.

	Recommended reading  
	Beer P.D., Gale P.A., Smith D.K.: Supramolecular Chemistry, Oxford University Press, Oxford, 2003


	Title
	Quantum Chemistry

	Code
	ÚCHV/KOC1/01
	Teacher
	Danihel Ivan

	ECTS credits
	5
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To have students improve their knowledge in the field of valence-bond based on molecular orbital theory (MO) and individually to perform basic quantum chemical calculations (molecular geometry optimisation, transition states, vibrational analysis, etc.).    

	Content
	Development of valence-bond theory. Time-independent Schrodinger equation. Basic approximations in molecular orbital valence-bond theory. Variant methods of calculation in the framework of molecular orbital valence-bond theory. Chemical reactivity. Potential energy hypersurfaces of molecules. Reaction coordinate. Calculation of absolute and relative equilibrium and rate constants in gas phase. Solvatation energy calculation.

	Alternate courses
	ÚCHV/KOC1/99 orÚCHV/KOC1/00

	Recommended reading  
	Jensen F.: Introduction to Computational Chemistry, Wiley,2000

Leach A.R.: Molecular Modelling, Addison Wesley Longman Ltd. 1998

Náray-Szabó G., Surján P.R., Ángyán J.G.: Applied Quantum

Chemistry, Akadémia Kiadó, Budapest, 1987      


	Title
	Stereochemistry of Inorganic Compounds

	Code
	ÚCHV/SAZ1/03
	Teacher
	Černák Juraj

	ECTS credits
	4
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	1, 3

	T/L method
	Practical

	Content
	Symmetry, elements of symmetry, point groups, symmetrical properties of orbitals and bonds. Principles of stereochemistry, VSEPR, configuration of molecules, polyhedra, regular and semiregular polyhedra. Valence shells with 4 to 12 electron pairs, geometry of molecules and periodic system.

	Recommended reading  
	Kepert, D. L.: Inorganic Stereochemistry. Spribger-Verlag, Berlin, 1982

Kettle, S. F. A.: Symmetry and Structure. John Wiley & Sons, New York, 1985


	Title
	Seminar on Advanced Inorganic Chemistry

	Code
	ÚCHV/NPC1a/00
	Teacher
	

	ECTS credits
	1
	Hrs/week
	-/1

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Objective
	To acquaint students with the current state of research in inorganic chemistry.

	Content
	Selected topics in inorganic and coordination chemistry. Study of the scientific literature and publications. Elaboration of the chemical information.

	Recommended reading  
	Actual scientific papers and literature concerning the actual research topics in inorganic chemistry

Shriver D.F. Shriver, Atkins P.W.: Inorganic Chemistry. Oxford University Press, Oxford 1999


	Title
	Seminar on Advanced Inorganic Chemistry

	Code
	ÚCHV/NPC2/02
	Teacher
	

	ECTS credits
	1
	Hrs/week
	-/1

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To acquaint students with the current state of research in inorganic chemistry.

	Content
	Selected topics in inorganic and coordination chemistry. Study of the scientific literature and publications. Elaboration of the chemical information.

	Recommended reading  
	Actual scientific papers and literature concerning the actual research topics in inorganic chemistry

Shriver D.F. Shriver, Atkins P.W.: Inorganic Chemistry. Oxford University Press, Oxford 1999


	Title
	Nuclear Chemistry

	Code
	ÚCHV/JCH1/04
	Teacher
	Turoňová Andrea, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the basics of radioactivity and nuclear reactions, of preparation of the radionuclides and their use in technical practice, and of the biological effects of nuclear radiation.

	Content
	Fundamentals of nuclear chemistry. Elementary particles. Nuclear core. Nuclides and isotopes. Radioactivity and radioactive disintegration kinetics. Radioactive disintegration. Decay law. Half life period. Units of radioactivity. Nuclear reactions. Sources of nuclear radiation. Detection and registration of radiation. Nuclear chemical technology. Radioactive analytical methods. Isotopic dilution method, activation analysis. Biological effects of the nuclear radiation. Nuclear medicine. Nuclear power station. 

	Recommended reading  
	G.R. Choppin, J. Rydberg: Nuclear Chemistry, Theory and Applications

Pergamon Press,1980

G.R. Choppin, J.O. Liljenzin, J. Rydberg: Radiochemistry and nuclear chemistry, 3rd edition, Woburn, USA, Butterworth-Heinemann, 2002 

W.D. Ehmann, D.E. Vance: Radiochemistry and nuclear methods of analysis, Wiley, New York, 1991

A. Vértes, I. Kiss: Nuclear chemistry, Elsevier,1987


	Title
	Inorganic Polymers, Clusters and Organometallics

	Code
	ÚCHV/AKO/03
	Teacher
	Černák Juraj, Chomič Jozef

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Content
	Definition and classification of inorganic polymers. Linear polymers S, Se, Te, (SN)x. Chalkogenic glasses, BN, borate glasses. Quartz and silicate glasses. Crystalline silicates and aluminosilicates. Boranes and heteroboranes, polyoxovanadium compounds. Hetero- and isopolyanions. Polymeric cyanocomplexes. Cluster compounds,   metal-metal bonding in clusters, intersticial atoms. Organometallic compounds, bondings M-C; types of ligands, their preparation and their propereties. 

	Prerequisite courses
	ÚCHV/ACH2/03 or

	Recommended reading  
	Ray, N.H.: Inorganic Polymers, Academic Press, New York, 1978.

Haiduc I., Zuckerman J.J.: Basic Organometallic Chemistry, W. de Gruyter, Berlin, N.Y. 1985.


	Title
	Thermal Analysis

	Code
	ÚCHV/TA1/03
	Teacher
	Györyová Katarína

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of experimental thermoanalytical techniques, the use of thermoanalytic methods for characterisation of inorganic and organic compounds and reaction kinetics.

	Content
	Introduction: Experimental thermoanalytical techniques (thermogravi-metric analysis, differential thermal analysis, thermomagnetic techniques, thermodilatometric analysis, high temperature reflectance spectroscopy). The use of thermoanalytic methods for characterisation of inorganic and organic compounds, materials and pharmaceutical substances. Reaction kinetics.

	Recommended reading  
	Wendlandt W. W.: Thermal Methods of Analysis, 2nd ed., New York, 1985  


	Title
	Adsorption and Porosity of Solids 

	Code
	ÚCHV/ADP/03
	Teacher
	Zeleňák Vladimír

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Assessment
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To familiarise students with various types of porous solids and basic methods for their investigation.

	Content
	Terminology associated with powders, porous solids and adsorption. Methodology of adsorption at the gas-solid interface and at the liquid-solid interface. Assessment of surface area and porosity. Inorganic materials (active carbon, metal oxides, zeolites, clay minerals, new advanced materials) and the phenomenon of adsorption. Application in industry and everyday life.

	Recommended reading  
	F. Rouquerol, J. Rouquerol, K. Sing: Adsorption by powders and porous solids, Academic press, London, UK, 1999

S. J. Gregg, K.S.W. Sing: Adsorption, surface area and porosity, Academic Press, London,, UK, 1982 


	Title
	Computing Methods in X-Ray Structure Analysis

	Code
	ÚCHV/VMS1/03
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To provide students with basic knowledge on the use of crystallographic and crystal structure visualisation programs on personal computers

	Content
	Cambridge Crystal Structure Database: the use of the data from CCSD and published papers. Calculation of geometric parameters including hydrogen bonds (program PARST). Graphic visualisation of crystal structures (program DIAMOND. Use of the Internet for transfer of crystallographic data; interesting crystallographic web sites. The programs for crystal structure analysis: SHELX. 

	Prerequisite courses
	ÚCHV/STA1/03 orÚCHV/USA/03 orÚCHV/MIN1/00


	Title
	Mechanisms of Inorganic Reactions

	Code
	ÚCHV/MAR1/04
	Teacher
	Reháková Mária

	ECTS credits
	3
	Hrs/week
	1/1

	Assessment
	Assessment
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Classification of chemical reactions according to mechanisms found in specific aspects of the reactions of coordination compounds. Kinetic and thermodynamic properties of chemical reactions. SN1, SN2, SE1 and SE2 types of reaction mechanisms. Mechanisms in coordination and inclusion compounds. Practical application of knowledge of reaction mechanisms.

	Recommended reading  
	Shriver D.F. Shriver, Atkins P.W.: Inorganic Chemistry. Oxford University Press, Oxford 1999


	Title
	Chemical Toxicology

	Code
	ÚCHV/TOX1/03
	Teacher
	Györyová Katarína

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of toxic substances and their toxic effect and of  interactions between chemicals and biological systems. 

	Content
	Historical aspects, types of toxic substances, dose-response relationship. Disposition of toxic compounds (absorption, distribution, excretion, metabolism of toxic compounds, factors affecting toxic responses). Types of exposure and response. Drugs as toxic substances. Industrial toxicology. Food additives and contaminants. Pesticides. Environmental pollutants. Natural products. Risk and safety practices with chemical substances, designation of substances in accordance with the norms of the European Union and the laws of the Slovak Republic.

	Recommended reading  
	J. A. Timbrell: Introduction to Toxicology, Taylor and Francis, London 1989

V. E. Forbes, T. L. Forbes: Toxicology in Theory and Practice, Chapmane Hall, London 1994

H. M. Stahr: Analytical Methods in Toxicology, John Wiley & Sons, New York 1991


	Title
	Solid State Chemistry

	Code
	ÚCHV/CTF1/00
	Teacher
	Černák Juraj, Tkáčová Klára

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To provide students with basic knowledge on the fundamentals and significance of solid state chemistry and of reaction in the solid state.

	Content
	Historical development of solid state chemistry and its significance for technological progress. General fundamentals and important properties of solids: ideal and real crystals, deformation of crystals, diffusion in solids. Non-catalysed reactions involving solids: thermal decomposition, surface oxidation, reaction between solids, chemical dissolution. The influence of non-equilibrium defects on the reactivity of solids. Generation of defects by various methods of treatment: rapid quenching, doping, irradiation, mechanical activation and low temperature decomposition.

	Alternate courses
	ÚCHV/CTF1/99

	Recommended reading  
	West A.R.: Basic Solid State Chemistry, J. Wiley, Chichester, 1999.

Tkáčová, K.: Mechanical Activation of minerals. Elsevier, Amsterdam, 1989 


Elective courses

	Title
	History of Natural Science 

	Code
	ÚCHV/DPV1/03
	Teacher
	Ganajová Mária

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Content
	Basic patterns of the emergence of chemistry in relation to the rest of the natural sciences. Stages in the emergence of chemistry. Matter and the meaning of alchemy. Chemistry of air.  Discoveries of basic quantitative laws. Ideas of evolution.  The structure of substances; models of atoms. Classification of elements:  Periodic Table. The current state of chemistry. 


	Title
	Chemical management

	Code
	ÚCHV/CMG/03
	Teacher
	Koščík Dušan

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To expose students to the basic principles of production management, marketing, and strategy building in the chemical and pharmaceutical industries through lectures by top managers from Slovak chemical companies. 

	Content
	Basic processes connected to manufacturing and management of chemical production in Slovakia.

	Recommended reading  
	Internal sources


	Title
	Chemical Excursion

	Code
	ÚCHV/CHE2/03
	Teacher
	Vargová Zuzana

	ECTS credits
	4
	Hrs/week
	-/1t

	Assessment
	Assessment
	Semester
	2, 4

	T/L method
	Practical

	Content
	Visit to chemical factories in East Slovakia (Kerko, a.s. Košice - manufactury Michalovce, U.S. Steel s.r.o. - Košice, Vsl. stavebné hmoty, a.s. - Turňa nad Bodvou, Chemko, a.s. - Strážske, Kovohuty, a.s. Krompachy).


Study programme   Organic Chemistry

(Full-time master)

Code   Title   ECTS   Credit   Hours/week   Assessment
 Recommended Year/Semester

Compulsory courses

	ÚCHV/BOC/03
	Bio-organic Chemistry
	5
	3/-
	Examination
	1/1

	ÚCHV/PRL/04
	Chemistry of Natural Compounds
	4
	2/1
	Examination
	1/1,2,3

	ÚCHV/OS/03
	Organic Synthesis
	5
	2/1
	Examination
	1/1

	ÚCHV/DPCO1a/00
	Diploma Work
	2
	-/-
	Recognition
	1/1

	ÚCHV/AS1/03
	Asymmetric Synthesis
	5
	2/1
	Examination
	1/2

	ÚCHV/NMR1/00
	1D & 2D NMR Spectroscopy
	6
	2/3
	Examination
	1/2

	ÚCHV/MSM1/00
	Modern Synthetic Methods
	6
	3/1
	Examination
	1/2

	ÚCHV/DPCO1b/00
	Diploma Work
	6
	-/-
	Recognition
	1/2

	ÚCHV/DPCO1c/03
	Diploma Work
	2
	-/-
	Recognition
	2/3

	ÚCHV/SEM1a/00
	Seminar on Diploma Work 
	2
	-/2
	Assessment
	2/3

	ÚCHV/DPCO1d/03
	Diploma Work
	30
	-/-
	Recognition
	2/4

	ÚCHV/SEM1b/00
	Seminar on Diploma Work 
	2
	-/2
	Assessment
	2/4


Compulsory elective courses

	ÚCHV/SMCH/03
	Supramolecular Chemistry
	4
	2/1
	Examination
	1/1, 2/3

	ÚCHV/TOXOL/03
	Toxicology of Organic Compounds
	4
	3/-
	Examination
	1/1

	ÚCHV/MM1/00
	Molecular Modelling
	4
	1/3
	Assessment
	1/1

	ÚCHV/NCH/03
	Neurochemistry
	5
	2/1
	Examination
	1/2

	ÚCHV/ZCI/04
	Basic Cheminformatics Tools
	2
	2/1
	Examination
	1/2

	ÚCHV/HZ1/00
	Heterocyclic Compounds
	4
	2/1
	Examination
	1/1, 2/3

	ÚCHV/CHOZ/03
	Organometallic Compounds
	4
	2/1
	Examination
	2/3

	ÚCHV/KOC1/01
	Quantum Chemistry
	5
	3/1
	Examination
	2/3

	ÚCHV/KC/03
	Cosmetic Chemistry
	4
	2/1
	Examination
	1/1, 2/3


Elective courses

	ÚCHV/FMCH/04
	Medicinal Chemistry
	6
	3/1
	Examination
	1/1,2/3

	ÚCHV/KOR1/00
	Organic Reaction Kinetics
	4
	2/1
	Examination
	1/1

	ÚCHV/NSM/04
	New Spectroscopic Methods
	2
	2/1
	Examination
	1/2

	ÚCHV/SVK1/00
	Student Scientific Conference 
	4
	-/-
	Assessment
	1/2, 2/4

	ÚCHV/CMG/03
	Chemical Management
	5
	3/-
	Examination
	2/3

	ÚCHV/PCH1/00
	Food Chemistry
	4
	2/1
	Examination
	2/3

	ÚCHV/EMDP/03
	Experimental Methods for Master’s Thesis
	6
	-/6
	Assessment
	2/3


Course units 

Compulsory courses

	Title
	Bioorganic Chemistry

	Code
	ÚCHV/BOC/03
	Teacher
	Gonda Jozef

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To teach students the fundamental principles for the construction of bioorganic molecular models of biochemical processes using the tools of organic chemistry.


	Content
	Introduction: Basic considerations; proximity effects in biochemistry, Molecular adaptation. Molecular recognition at the supramolecular level. Bio-organic chemistry of amino acids and polypeptides: chemistry of the living cells, Analoguey between organic reactions and biochemical tranformations, Chemistry of the peptide bond: nonribosomal peptide formation, asymmetric synthesis of amino acids, asymmetric synthesis with chiral organometalic catalysts, Transition state analogues. Antibodies as enzymes. Chemical mutations. Molecular recognition and drug design. Bio-organic chemistry of the phosphate groups and polynucleotides:d energy storage, DNA intercalates, RNA molecules as catalysts. Enzyme chemistry: introduction to catalysis and enzymes, Multifuntional catalysis and simple models. Alpha-chymotrypsin. Other hydrolytic enzymes. Strereoelectronic control in hydrolytic reactions. Immobilised enzymes. Enzymes in synthetic organic chemistry. Enzyme-Analogue-Built polymers. Design of molecular clefts. Enzyme Models: host-guest complexation chemistry, New developments in crown ether chemistry, Membrane chemistry and micelles. Polymers. Cyclodextrins. Enzyme design using steroid template. Remote functionalisation reactions. Polyene biomimetic cyclisations. Metal Ions: in proteins and biological molecules. Carbopeptidase A. Hydrolysis of amino acid esters and peptides. Iron and oxygen transport. Cooper ion. Cobalt and vitamin B12 action. Oxidoreduction. Pyridoxal phosphate. Biotin.


	Recommended reading  
	Voet J. : Biochemistry, Springer Verlag, 1992

Dugas H.: Bioorganic Chemistry, Springer Verlag, 1999



	Title
	Chemistry of Natural Compounds

	Code
	ÚCHV/PRL/04
	Teacher
	Martinková Miroslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To provide students with general information about atractive natural products from various living organisms.

	Content
	General introduction, nomenclature, occurrence, isolation, detection, structure elucidation, biosynthesis, synthesis,  biological activity and comercial aplications of natural compounds, such as: saccharides, lipids, amino acids, alkaloids, terpenoids, steroids, vitamins.

	Recommended reading  
	S. V. Bhat, B. A. Nagasampagi, M. Sivakumar: Chemistry of natural compounds, Springer Narosa 2005


	Title
	Organic Synthesis

	Code
	ÚCHV/OS/03
	Teacher
	Kutschy Peter

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students the most important methods for the synthesis of organic compounds, their combination and application in the synthesis of complex molecules.

	Content
	Formation of carbon-carbon single and double bonds. Synthesis of main groups of organic compounds (halogen derivatives, oxygen, nitrogen and sulphur containing compounds). Transformation and protection of functional groups. Retrosynthetic analysis.

	Recommended reading  
	Carruthers W., Coldham I.: Modern Methods of Organic Synthesis, Fourth Edition, Cambridge University Press, 2005 

Comprehensive Organic Synthesis Trost B. M., Fleming I., Eds., Vol. 1-9, Pergamon Press, Oxford, 1991


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1a/00
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	1

	Objective
	To allow a student, under the guidance of supervisor, to learn the problems to be solved within diploma work, elaborates the plan of his/her experiments and starts the experimental work.

	Content
	Study of the recommended literature; literature search in the problems of diploma work; preparation and starting of experiments.


	Recommended reading  
	According to the approved setting of diploma work.


	Title
	1D & 2D NMR Spectroscopy

	Code
	ÚCHV/NMR1/00
	Teacher
	Imrich Ján

	ECTS credits
	6
	Hrs/week
	2/3

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students how to analyse the structure and properties of organic, inorganic and biomolecular compounds by 1D and 2D proton and carbon NMR spectra, quantitative NMR analysis, and practical applications in various fields of science and technology.

	Content
	Theoretical principles of nuclear magnetic resonance (NMR), basic NMR pulse techniques and Fourier transformation, NMR spectrometers, description of NMR by vector models. Parameters of one- (1D) and two-dimensional (2D) NMR spectra, practical application of 1H and 13C NMR spectra and basic correlated 2D spectra for structure and stereo chemical arrangement, elucidation of reaction mechanisms, molecular dynamics, physico-chemical properties and quantitative analysis of chemical compounds.

	Alternate courses
	ÚCHV/NMR1/99

	Recommended reading  
	Friebolin H.: Basic One- and Two-Dimensional NMR Spectrocopy, Verlag Chemie, Weintheim 1993

T.D.W. Claridge: High-Resolution NMR Techniques in Organic Chemistry, Elsevier, 1999

Atta-ur-Rahman, M. I. Choudhary: Solving Problems with NMR spectroscopy, Academic Press 1996   

H.-O. Kalinowski, S. Berger, S. Braun: Carbon-13 NMR Spectroscopy. Wiley New York, 1922

A. E. Derome: Modern NMR Techniques for Chemistry Research. Pergamon Press Oxford, 1927 

E. Pretsch, B. Buhlmann, C. Affolter: Structure Determination of Organic Compounds. Tables of Spectral Data. Springer Verlag Berlin, 2000

E. Breitmaier: Vom NMR-Spektrum zur Strukturformel organischer Verbindungen. B. G. Teubner Stuttgart 1992

E. Breitmaier, W. Voelter: Carbon-13 NMR Spectroscopy. VCH Weinheim, 1990   


	Title
	Modern Synthetic Methods

	Code
	ÚCHV/MSM1/00
	Teacher
	Martinková Miroslava, Kutschy Peter, Gonda Jozef

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students to understand modern methods in the synthesis of organic compounds.

	Content
	Concepts, methods, starting materials, and target molecules that play important roles in modern organic synthesis. The concept of synthons, retrosynthetic analysis of simple organic molecules, asymmetric synthesis, nucleophilic addition, oxidation, reduction, protection of functional groups.

	Alternate courses
	ÚCHV/MSM1/99

	Recommended reading  
	Comprehensive organic synthesis. Trost B. M., Fleming I., Eds. Vol. 1-9. Pergamon Press, Oxford 1991

J. Fuhrhop, G. Penzlin: Organic synthesis, VCH Weinheim, 1994


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1b/00
	Teacher
	

	ECTS credits
	6
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	2

	Objective
	To have students perform the experiments required for diploma work.

	Content
	Individual experimental work of student and study of required literature.

	Prerequisite courses
	ÚCHV/DPCO1a/00

	Automatic rerequisite courses
	ÚCHV/DPCO1a/00

	Recommended reading  
	According to the approved setting of diploma work and literature search.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1c/03
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	3

	Objective
	To have students perform the experiments required for diploma work and to process their results.

	Content
	Individual experimental work of student and continuous processing of the obtained results.

	Prerequisite courses
	ÚCHV/DPCO1b/00

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.


	Title
	Diploma Work

	Code
	ÚCHV/DPCO1d/03
	Teacher
	

	ECTS credits
	30
	Hrs/week
	-/-

	Assessment
	Recognition
	Semester
	4

	Objective
	To have students finish their experiments, process their results, and learn how to write a thesis.

	Content
	Finishing the student’s experimental work, processing of the obtained results and writing the diploma work.

	Prerequisite courses
	ÚCHV/DPCO1c/03

	Recommended reading  
	According to the approved setting of diploma work and student’s own literature search.


Compulsory elective courses

	Title
	Toxicology of Organic Compounds

	Code
	ÚCHV/TOXOL/03
	Teacher
	Martinková Miroslava

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To examine the interaction between chemicals and biological systems in order for students to quantitatively determine the potential for chemicals to produce harmful effects in living organisms.

	Content
	General principles of toxicology. Absorption, distribution and excretion of toxicants. Biotransformation of xenobiotics: phase-1 reactions (oxidation, reduction, hydrolysis), phase-2 reactions (conjugation reactions). Toxication versus detoxication. Toxic effects of organic solvents. Toxicology of chemical warfare agents. Neurotoxicology. Toxic effects of plants and animal poisons. Toxic effects of drugs (barbiturates, benzodiazepines, tricyclic antidepressants). Drug dependence. 


	Recommended reading  
	C. D. Klaassen: Casaret and Doull`s Toxicology: The basic science of poisons, McGraw-Hill Companies, Inc., 2001


	Title
	Molecular Modelling

	Code
	ÚCHV/MM1/00
	Teacher
	Török Marcel

	ECTS credits
	4
	Hrs/week
	1/3

	Assessment
	Assessment
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To teach students the basic skills and theory necessary for the realisation of  computational experiments in chemistry using specialised software packages. Students will be able to perform theoretical studies of the structure and electronic properties of small and middle-sised molecules and study the thermodynamical and structural aspects of chemical reactions.  

	Content
	Basic concepts. Reality vs. model: quantum mechanical models I, quantum mechanical models II, quantum mechanical models III, empirical force field models I, empirical force field models II, solvation models. Methods for exploring the energy surface: conformational analysis of molecules I, conformational analysis of molecules II. Exploring of the reaction pathways. Molecular dynamics and computer simulations. Overview of the software tools for molecular modelling., Presentation of the seminar project.

	Recommended reading  
	LEACH, Andrew R.: Molecular Modelling: Principles and Applications 

JENSEN, Frank: An Introduction to Computational Chemistry  

Manuals for MOPAC, HYPERCHEM, GAMESS, GAUSSIAN


	Title
	Neurochemistry

	Code
	ÚCHV/NCH/03
	Teacher
	Martinková Miroslava

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students the fundamental principles of chemical transmission between nerve cells; to have students understand the necessary link between neuroanatomy and neurochemistry.

	Content
	Neurocellular anatomy - characteristics of the neuron. Cell membrane structures: phospholipid bilayer, membrane proteins, brain lipids, brain lipids biosynthesis. Membrane transport and ion channels. Synaptic transmission and cellular signaling. Neurotransmitters: acetylcholine, catecholamines, serotonin, amino acids (glutamate, aspartate, GABA, glycine). Neuropeptides: neuropeptide functions and regulation. G-proteins; the second-messenger hypothesis (cAMP, IP3, DAG, Ca2+). Neurotransmitters and disorders of the basal ganglia. Endocrine effects on the brain and their relationship to behaviour.  

	Recommended reading  
	G. J. Siegel, B. W. Agranoff, R. W. Albers, S. K. Fisher, M. D. Uhler: Basic neurochemistry, Lippincott Williams and Wilkins, Philadelphia 1999


	Title
	Basic Cheminformatics Tools

	Code
	ÚCHV/ZCI/04
	Teacher
	Török Marcel

	ECTS credits
	2
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To introduce students to the fundamental informatics techniques for chemistry-related disciplines: representation and use of chemical structure information, computer-aided drug design, 3D visualisation and computation, and handling of large volumes of chemical information.

	Content
	Representing 2D structures. 2D chemical database applications. Advanced 2D descriptors. Representing 3D structures. 3D visualisation and computation. Laboratory information management systems. Electronic laboratory notebooks. Chemical informatics software development. Emerging web service technologies for chemical informatics.

	Recommended reading  
	Johann Gasteiger & Thomas Engel (eds.), Chemoinformatics: A Textbook. Wiley-VCH, Weinheim, 2003

Andrew Leach & Valerie Gillet, An Introduction to Chemoinformatics. Kluwer Academic Publishers, Dordrecht, NL, 2003.


	Title
	Heterocyclic Compounds

	Code
	ÚCHV/HZ1/00
	Teacher
	Kutschy Peter

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To provide students basic information about the occurrence, practical significance, synthesis, and chemical and biological properties of heterocyclic compounds.

	Content
	Preparation and properties of various types of heterocycles. Attention will be paid to aromatic and non-aromatic compounds, including their biological properties and application in organic synthesis. 

	Recommended reading  
	Gilchrist T.L.: Heterocyclic Chemistry, Longman Harlow 1992 

Eichler T., Hauptmann S.: The Chemistry of Heterocycles. Structure, Reactions, Synthesis and Application. Second Edition, WILEY-VCH, Weinheim, 2003


	Title
	Quantum Chemistry

	Code
	ÚCHV/KOC1/01
	Teacher
	Danihel Ivan

	ECTS credits
	5
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To have students improve their knowledge in the field of valence-bond based on molecular orbital theory (MO) and individually to perform basic quantum chemical calculations (molecular geometry optimisation, transition states, vibrational analysis, etc.).    

	Content
	Development of valence-bond theory. Time-independent Schrodinger equation. Basic approximations in molecular orbital valence-bond theory. Variant methods of calculation in the framework of molecular orbital valence-bond theory. Chemical reactivity. Potential energy hypersurfaces of molecules. Reaction coordinate. Calculation of absolute and relative equilibrium and rate constants in gas phase. Solvatation energy calculation.

	Alternate courses
	ÚCHV/KOC1/99 orÚCHV/KOC1/00

	Recommended reading  
	Jensen F.: Introduction to Computational Chemistry, Wiley,2000

Leach A.R.: Molecular Modelling, Addison Wesley Longman Ltd. 1992

Náray-Szabó G., Surján P.R., Ángyán J.G.: Applied Quantum

Chemistry, Akadémia Kiadó, Budapest, 1927      


	Title
	Cosmetic Chemistry

	Code
	ÚCHV/KC/03
	Teacher
	Martinková Miroslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To teach students the  chemical ingredients in cosmetic products.

	Content
	The basic ingredients in the cosmetic products. Cosmetic lipids. Proteins, amino acids, AHA, tensides, antioxidants, dyes, preservatives. The chemistry of fragrances.


	Recommended reading  
	D. H. Pybus, Ch. S. Sell: The chemistry of fragrances, Royal Society of Chemistry, UK 1999

G. Ohloff: Scent and fragrances, Springer-Verlag 1990


Elective courses

	Title
	Medicinal Chemistry

	Code
	ÚCHV/FMCH/04
	Teacher
	Kutschy Peter

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To teach students the basic principles involved in the research and development of chemical drugs. To develop student understanding of structure-activity relationships including space structure and chirality and their consequences on chemical and physico-chemical properties influencing biological activity. To familiarise students with the present state in the field of selected important groups of drugs, such as antibacterial, antiviral or antitumor drugs.

	Content
	Introduction. Classification of drugs. Factors influencing design and activity of drugs of the third generation. Drug chirality. Search for new drugs. Structure-activity relationships. Chemotherapeutics of central, peripheral and vegetative nervous system.   Antibacterial compounds, antibiotics, antitumor compounds, antiviral compounds. 


	Recommended reading  
	Medicinal Chemistry: Principles and Practice, King F. D., Ed., The Royal Society of Chemistry, Thomas Graham House, Cambridge, 1994

Advances in Drug Discovery Techniques: Harvey A. L., Ed., Wiley & Sons, Chichester, 1992

Thomas G.: Medicinal Chemistry: An introduction. John Willey & Sons, 2000


	Title
	New Spectroscopic Methods

	Code
	ÚCHV/NSM/04
	Teacher
	Hritzová Oľga

	ECTS credits
	2
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Emission methods. Chiroptical methods. Special applications of infrared and Raman spectroscopy. Microwave spectroscopy. Utilisation of methods for structure determination in chemistry and biology.



	Title
	Computational Statistics and Simulation Methods

	Code
	ÚMV/VP1/04
	Teacher
	Žežula Ivan

	ECTS credits
	5
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To familiarise students with modern software and computational and simulation methods in statistics.

	Content
	Systems of statistical software. Computation of distribution functions. Matrix computations. Random numbers generation. General and specific methods for generating random numbers with a given distribution. Monte Carlo methods. Resampling. Exploratory data analysis.

	Alternate courses
	ÚMV/VP1/99

	Recommended reading  
	Abramowitz, Stegun: Handbook of mathematical functions,

Dover Publications, 1972

Deák: Random number generators and simulation, Akadémiai

kiadó, 1990

Fishman: Monte Carlo. Concepts, Algorithms, and Applications., Springer, 1996


GENERAL ECOLOGY

Study programme   General Ecology and Ecology of Individuals and Populations

(Full-time master)

    Code    Title   ECTS   Credit   Hours/week Assessment   Recommended Year/Semester

Compulsory courses

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚBEV/DP1a/03
	Diploma Work
	2
	-/-
	Recognition
	1/1

	ÚBEV/DP1b/03
	Diploma Work
	6
	-/-
	Recognition
	1/2

	ÚBEV/DP1c/03
	Diploma Work
	8
	-/-
	Recognition
	2/3

	ÚBEV/DP1d/03
	Diploma Work
	30
	-/-
	Recognition
	2/4


Compulsory elective courses

	ÚGE/FYG1/03
	Physical Geography 1
	5
	3/1
	Examination
	1/1 

	ÚCHV/CHRA1/03
	Chromatographic Analysis
	6
	2/2
	Examination
	1/1 

	ÚCHV/MMU/03
	Macromolecular Chemistry
	1
	3/-
	Examination
	1/1 

	ÚGE/GEP2/05
	Geology and Petrography
	6
	3/2
	Examination
	

	ÚCHV/MSO1/03
	Wastes Treatment Methods
	1
	2/1
	Examination
	1/1 

	ÚCHV/PFCU/03
	Practical in Physical Chemistry
	1
	-/3
	Assessment
	1/1 

	ÚCHV/CHHS/07
	Hydrochemistry
	6
	2/2
	Examination
	1/1 

	ÚGE/VYM2/03
	Selected Chapters on Meteorology and Climatology
	2
	-/2
	Assessment  
	

	ÚCHV/ACM1/06
	Chemometrics
	6
	2/2
	Examination
	1/2 

	ÚCHV/EECH/03
	Environmental Chemistry
	5
	2/1
	Examination
	1/2 

	ÚBEV/GB1/03
	Geobotany
	1
	2/1
	Examination
	1/1 

	ÚCHV/FKC1/03
	Colloid Chemistry
	1
	2/1
	Examination
	1/2 

	ÚCHV/FKC/00
	Colloid Chemistry Practical
	3
	-/3
	Assessment
	1/2 

	ÚBEV/CRO1/03
	Chronophysiology
	5
	2/1
	Examination
	1/1 

	ÚBEV/EFZ1/03
	Animal and Human Ecophysiology
	6
	2/2
	Examination
	1/1 

	ÚBEV/ETO1/03
	Ethology
	6
	2/2
	Examination
	1/1 

	ÚCHV/MCV1/03
	Methods of Chemical Research
	1
	2/1
	Examination
	1/2 

	ÚCHV/AOL1/06
	Analysis of Organic substances
	6
	2/2
	Examination
	1/2, 2/4

	ÚCHV/SKACH1/06
	Forensic and Clinical Analytical Chemistry
	5
	2/1
	Examination
	1/2, 2/4

	ÚBEV/EET1/03
	Ecological Ethology
	6 
	2/2
	Examination
	1/2

	ÚBEV/BFA1/03
	Biopharmacology
	5
	2/2
	Examination
	1/2 

	ÚBEV/VKH1/03
	Selected Topics in Herpetology
	1
	2/1
	Examination
	1/2 

	ÚCHV/VSE1b/01
	Special Seminar
	2
	-/2
	Assessment
	1/2 

	ÚBEV/EKR1/03
	Plant Ecology
	6
	2/2
	Examination
	1/2 

	ÚCHV/SDP/03
	Seminar on Diploma Work
	2
	-/2
	Assessment
	2/4

	ÚBEV/DNR/06
	Dendrology
	5
	2/2
	Examination
	1/2 

	ÚCHV/AAS1/03
	Atomic Spectrochemistry
	6
	2/2
	Examination
	1/2, 1/3

	ÚCHV/BACH1/03
	Bioanalytical Chemistry
	5
	2/1
	Examination
	1/2, 1/3 

	ÚBEV/PG1/03
	Population Genetics
	5
	2/1
	Examination
	1/2 

	ÚCHV/AVZ1/02
	Analytical Sampling
	5
	2/1
	Examination
	1/2 

	ÚCHV/ATV1/01
	Water Pre-treatment
	6
	2/2
	Examination
	1/2 

	ÚBEV/REK1/01
	Radiation ecology
	3
	2/-
	Examination
	2/3 

	ÚCHV/FEM1/03
	Electroanalytical Methods
	5
	2/1
	Examination
	1/2, 1/3 

	ÚCHV/VSE1a/01
	Special Seminar
	2 
	-/2
	Assessment
	1/1

	ÚCHV/ZTOX/01
	Basic Toxicology
	5
	2/1
	Examination
	1/2, 1/3

	ÚCHV/ACPE1/03
	Industrial Ecology
	5
	2/1
	Examination
	1/2, 1/3


Elective courses

	ÚCHV/BOC/03
	Bio-organic Chemistry
	5
	3/-
	Examination
	 

	ÚCHV/TOXOL/03
	Toxicology of Organic Compounds
	1
	3/-
	Examination  
	

	ÚCHV/PCH1/00
	Food Chemistry
	1
	2/1
	Examination  
	

	ÚCHV/CMG/03
	Chemical Management
	5
	3/-
	Examination
	 

	ÚCHV/APO1/02
	Analysis of Psychotropic and Narcotic Substances
	1
	2/-
	Examination
	

	ÚCHV/STOX/01
	Special Toxicology
	5
	2/1
	Examination
	


Course units 

Compulsory elective courses

	Title
	Physical Geography 1

	Code
	ÚGE/FYG1/03
	Teacher
	Barabas Dušan

	ECTS credits
	5
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	7

	T/L method
	Lecture, Practical

	Content
	Hydrology of running water, genesis and development of river basins, measuring of water and its flow. Genesis of the main types of lakes, temperatures, water movements. Movements of sea and ocean waters, their chemical make-up, relief of the sea-floor. Underground waters; glaciers. Soil science and soil geography: the physical and chemical nature of soils; presently used systems of the soil classification. Distribution of different soil types in the world and Slovakia. Principles of the soil zonality.

	Prerequisite courses
	ÚGE/GEM2/05

	Exclusive courses
	ÚGE/HYD/07,ÚGE/PED/07

	Alternate courses
	ÚGE/MEH1/99,ÚGE/PEB1/99 or ÚGE/FYG1/00 or ÚGE/FYG1/01


	Title
	Geology and Petrography

	Code
	ÚGE/GEP2/05
	Teacher
	Bónová Katarína, Hochmuth Zdenko

	ECTS credits
	6
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To introduce students to current theories about processes occurring in the Earth and to familiarise them with rock formation and the geology of Slovakia.

	Content
	Current theories about processes which occur in the Earth (global tectonics, species of magmatism). Rock-forming minerals, taxology of intrusive rocks, taxology of sedimentary rocks and rocks which overcame metamorphosis. Basics of the regional geology of Slovakia; basics of  historical geology and paleontology. 

	Alternate courses
	ÚGE/GEP1/99 or ÚGE/GEP2/01


	Title
	Chosen Chapters of Meteorology and Climatology

	Code
	ÚGE/VYM2/03
	Teacher
	Hochmuth Zdenko

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	

	T/L method
	Practical

	Content
	The condition of the atmosphere at a given time:  physical characteristics of individual layers and zones. Weather elements: temperature, atmospheric heating, measurement of temperature, moisture, clouds, precipitation. Climatic influences, controls and classifications.


	Prerequisite courses
	ÚGE/FYG2/05 or ÚGE/MEK/07

	Alternate courses
	ÚGE/VYM2/01 or ÚGE/VYM1/99


	Title
	Zoogeography

	Code
	ÚBEV/ZOG1/03
	Teacher
	Kováč Ľubomír

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students knowledge of the basic reasons for the recent distribution of animals on Earth, zoogeographic regionalisation of the Earth´s surface and human influence on the historical distribution of fauna. 

	Content
	Current understanding of the patterns of animal distribution and the processes that influence distributions of species and their attributes. Historical and current ecology; genetics; physiology of animals and their interaction with environmental processes (continental drift, climate) in regulating geographic distributions. Descriptive and analytical approaches useful in hypothesis testing in zoogeography.  Illustration of applied aspects of zoogeography (e.g., refuge design in conservation).


	Alternate courses
	ÚBEV/ZOG1/99

	Recommended reading  
	Darlington, P.J., 1998: Zoogeography: The geographical distribution of animals. Krieger, USA

Lomolino M.V., Brown J.H., Riddle B. R., 2005: Biogeography. Sinauer Associates, 1-845


	Title
	Phytogeography

	Code
	ÚBEV/FG1/03
	Teacher
	Mártonfi Pavol

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	7

	T/L method
	Lecture, Practical

	Objective
	To provide students theoretical and practical knowledge of phytogeography.

	Content
	History of phytogeography. Plants and environment. Chorology, area, area disjunctions, relics, endemites, vicariancy, floral elements. Main course of florogenesis from paleozoic to quaternary ages. Postglacial evolution of Slovak vegetation. Regional phytogeography of Earth. Vegetation geography: from tropical rainforests to tundra. Changes of earth vegetation and their study. Geographical origin of cultivated plants. Practices: Fieldwork. Preparing maps. Phytogeographical division of Slovakia.  Student seminar works on phytogeography.

	Alternate courses
	ÚBEV/FG1/00 orÚBEV/FG1/99

	Recommended reading  
	Hendrych R.: Fytogeografie. - SPN, Praha 1984

Brown J. H., Lomolino M. V.: Biogeography. - Sinauer Associates, Sunderland, 1998


	Title
	Hydrobiology

	Code
	ÚBEV/HDR1/99
	Teacher
	Hudec Igor

	ECTS credits
	3
	Hrs/week
	1/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Abiotic and biotic factors of a water environment; typology and characteristics of freshwater habitats; eutrophycation, pollution saprobity and evaluation of habitats with relation to abiotic factors.

	Recommended reading  
	Horn, A., Goldman, C.: Limnology. Mc Graw Hill. 2nd Edition, 1994

Wetzel, R.G.: Limnological analyses. Springer Verl., 3rd Edition, 2000


	Title
	Animal and Human Ecophysiology

	Code
	ÚBEV/EFZ1/03
	Teacher
	Ahlersová Eva, Bojková Bianka

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with basic mechanisms and principles of the action of the environmental condition on the internal physiological processes. To show the possible mechanisms of adaptation of animals to extremal values of environmental factors.

	Content
	The influence of environmental factors in phylogenesis and ontogenesis. The course of the stress reaction, kinds of adaptation. Pathology of adaptation processes: general symptoms of pathological processes. Adaptations on vital factors of the environment: adaptations to changes in food intake (starvation and overfeeding), the effects of hypo- and hyperbary, adaptation to increased water salinity, the influence of gravitation, the effects of high and low temperatures, effects of electricity, electromagnetic field and laser beam of noise, non-ionizing and ionizing radiation, ultrasound and vibrations on living organisms. 

	Alternate courses
	ÚBEV/EFZ1a/99


	Title
	Ethology

	Code
	ÚBEV/ETO1/03
	Teacher
	Majláth Igor

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students to know and to be aware of the importance of the behavioural aspect in biological sciences.

	Content
	History and development of ethology. Ethological methods. The innate forms of behaviour. The simplest forms of learning: conditioning and instrumental learning. Higher forms of learning. Social behaviour. Sexual behaviour. Play behaviour. Biological rhythms. Orientation in space and animal migrations. Communication systems of animals. Emotions. Aggression in animal and human behaviour. Abnormal forms of behaviour

	Alternate courses
	ÚBEV/ETO1/99

	Recommended reading  
	Franck, D.: Verhaltensbiologie. Einfuhrung in die Ethologie. Georg Thieme-Verlag, 1993

Manning, A., Dawkins, M. S.: An introduction to animal behaviour. Cambridge University Press, 1992


	Title
	Soil Ecology

	Code
	ÚBEV/EKP1/04
	Teacher
	Kováč Ľubomír

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To give students knowledge of soil as a heterogenous substrate and environment for organisms with special emphasis on the mineral and organic components of the soil essential for existence and development of populations of the living biota. 

	Content
	Components of the soil environment, microclimate, nutrient cycling and energy flow. Soil-forming factors and processes, soil organisms microbial communities, plant roots, invertebrate communities and functioning of the soil system (decomposition, litter system, rhizosphere, drillosphere, termitosphere).  

	Recommended reading  
	Coleman D. C., Crossley D. A. jr.: Fundamentals of soil ecology. Academic Press, 1995

Dunger W., Fiedler H. J.: Methoden in Bodenbiologie. VEB Gustav Fischer Verlag, Jena, 1989

Lavelle P. Spain A. V.: Soil ecology. Kluwer Academic Publishers. Dordrecht-Boston-London, 2001 


	Title
	Ecology of Soil Animals

	Code
	ÚBEV/EPZ1/03
	Teacher
	Kostúrová Natália

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To give students basic knowledge on the functioning of the soil system with special reference to dominant systematic groups of soil fauna, their ecology and taxonomic identification.

	Content
	The soil as an ecological system and type of environment Ecological factors ruling life in soil, soil-dwelling animals and their adaptations to this specific habitat. Functioning of the soil system and understanding of the principal interactions of soil fauna with the plant rhizosphere and soil microflora. 

	Prerequisite courses
	ÚBEV/EKP1/04

	Alternate courses
	ÚBEV/EPZ1/99

	Recommended reading  
	Coleman, D.C., Crossley, D. A., 1996: Fundamentals of Soil Ecology. Academic Press, London, 1-205

Eisenbeis, G., Wichard, W., 1987: Atlas on the Biology of Soil Arthropods. Springer- Verlag Berlin, Germany, 1-437

Schaller, F. 1968: Soil Animals. The University of Michigan Press, United States of America, 1-144

Wallwork, J. A., 1970: Ecology of Soil Animals. McGraw- Hill, England, 1-283

Wallwork, J. A., 1976: The distribution and Diversity of Soil Fauna. Academis Press, London, 1-355


	Title
	Ecology of Water Animals

	Code
	ÚBEV/EVZ1/03
	Teacher
	Hudec Igor

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the ecological characteristics of freshwater groups and prevalent species of invertebrates.

	Content
	Biology of the most common representatives and groups of freshwater animals of the Central Europe temperate region. Mohological adaptations, taxanomical characters, water communities.


	Alternate courses
	ÚBEV/EVZ1/99

	Recommended reading  
	Fryer, G., Murphy, S.: A natural history of the lakes, tarns and streams of the English Lake District. Freshw. Biol. Association Cumbria, 1991

Bronsmark, Ch., Hannsson, L. A.: The biology of Lakes and ponds. Biol. Of Habitats Ser, 1998 



	Title
	Ecological Ethology

	Code
	ÚBEV/EET1/03
	Teacher
	Ahlers Ivan, Majláth Igor

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To give students the means to analyse and comprehend the principles of behavioral strategies in a given ecosystem from the point of view of sociobiology.

	Content
	The topic of sociobiology and its relations to other disciplines. The evolution of social behavior in animals and in man. Strategies of social interactions and formation of groups in relation to the ecosystem. The choice of appropriate social arrangement, sexual partner, reproductive  and parental strategy. Competition among individuals and sexes.


	Prerequisite courses
	ÚBEV/ETO1/03


	Title
	Biopharmacology

	Code
	ÚBEV/BFA1/03
	Teacher
	Gálik Ján

	ECTS credits
	5
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide the students with basic knowledge on the classification and mechanism of action of the most important pharmaceuticals

	Content
	Pharmaceutical principles. Classification of drugs. Absorption, biotransformation and excretion of drugs from the organism. Pharmacogenetics. Molecular mechanisms of drug effects. Drug-receptor interactions. Chronic administration of drugs. Teratogenity and cancerogenity of drugs. Development and introduction of drugs for clinical use. Principle of chronopharmacology

	Alternate courses
	ÚBEV/BFA1/99

	Recommended reading  
	Clark, W. G., Braber, D.C., Johnen, A.R.: Goth‘s medical pharmacology. Mosby Year Book, 1992



	Title
	Biology of Plant Symbioses

	Code
	ÚBEV/BRS1/03
	Teacher
	Bačkor Martin

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To familiarise students with the most typical examples of plant symbioses.

	Content
	Morphological, cytological, physiological and biochemical aspects of the most typical examples of plant symbioses (lichens, mycorrhiza, nitrogen fixing bacteria, coral reefs, endosymbiosis). 

	Alternate courses
	ÚBEV/BRS1/99

	Recommended reading  
	Van den Hoek, C. a kol. 1995: Algae, an introduction to phycology,

Deacon, J.W. 1997: Modern Mycology



	Title
	Population Genetics

	Code
	ÚBEV/PG1/03
	Teacher
	Čellárová Eva, Brezáni Peter

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To understand genetic relations at the population level, importance of population equilibrium and consequences of its changes.

	Content
	Genofond and genotype composition of a population. Genetic equilibrium of the population - Hardy-Weinberg law, linkage disequilibrium. Random mating and inbreeding, consequences of inbreeding in population - Bernstein-Wright law, consanguinity, homogamy, Wahlund effect. Mutations a mutation pressure, selection and selection pressure, fitness. Random effects: genetic drift, migration. Genetic isolates and their consequences, genetic polymorphism. Evolutionary significance of genofond changes.


	Recommended reading  
	Griffiths, A.J.F. et al.: Modern Genetic Analysis, W.H.Freeman and Co., New York, 1999


	Title
	Biospeleology

	Code
	ÚBEV/BSP/04
	Teacher
	Kováč Ľubomír

	ECTS credits
	4
	Hrs/week
	1/1

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To give students basic knowledge on the diversity of the cave biota, relationships between and adaptations of biota to the specific environment, human influence and protection of the cave biota. 

	Content
	Morphology and systematics of the cave fauna and microflora, their adaptations to this specific habitat type, geographic distribution, functioning of the cave system and interactions between its components, human influence and protection of the cave biota. 

	Prerequisite courses
	ÚBEV/EPZ1/03

	Recommended reading  
	Culver D. C., 1982: Cave life – evolution and ecology. Harvard University Press, Cambridge, Massachusetts and London 

Culver D.C., White W.B., 2005: Encyclopedia of caves. Elsevier, 1-654 

Vandel A., 1965: Biospeleology - the biology of cavernicolous animals. Pergamon Press, Oxford

Wilkens H., Culver D.C., Humphreys W.F., 2000: Subterranean Ecosystems. Ecosystems of the World, vol. 30. Elsevier, 1-791


	Title
	Radiation Ecology

	Code
	ÚBEV/REK1/01
	Teacher
	Šmajda Beňadik

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To provide students with a basic knowledge about the effects of ionizing radiation on living systems.

	Content
	Biologically important radionuclides. Natural sources of ionizing radiation. Artificial radioisotopes and the paths of their entrance into the biosphere. Radioactive compounds in the food chains. Entrance, acummulation and excretion of radioactive substances in animals. Biological effects of ionizing radiation.

	Alternate courses
	ÚBEV/REK1/99

	Recommended reading  
	Coggle, J.E.: Biological Effects of Radiation. Taylor and Francis LTD, London, 1983

Hall, E.J.: Radiobiology for the Radiologist. J.B. Lippincott Company, Philadelphia, 1988


	Title
	Chromatographic Analysis

	Code
	ÚCHV/CHRA1/03
	Teacher
	Oriňák Andrej

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Content
	General characteristics of chromatographic system and chromatographic separation.  Analyte retention in chromatography; retention indices. Models used for chromatographic system description. Parameters affecting quality of chromatographic separation.  Sensitivity, separated analytes, separation time, optimisation of chromatographic process. General equation of chromatography. Evaluation of retention and selectivity of chromatographic process. Stationary phase. Qualitative chromatographic analysis. Quantitative analysis methods; sample preparation. System of analyte separation. Identification in chromatographic analysis.

	Recommended reading  
	D.A. Skoog, J.J. Leary: Principles of Instrumental Analysis, Saunders, 1992


	Title
	Macromolecular Chemistry

	Code
	ÚCHV/MMU/03
	Teacher
	Kladeková Daniela, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To make students familiar with available structures of polymers and their synthesis methods as well as with the ways that structure is reflected in their properties.

	Content
	Fundamental aspects of chemical composition of polymers-monomers; shape and the relationship between structure and properties. Primary, secondary, tertiary and quaternary structures. Thermal transition. Molecular mass distributions. Determination of molecular mass of macromolecules. Synthetic methods of functional polymers and their characterisation. Naturally occurring polymers: their properties. Degradation of polymers. Polymers and the environment.

	Recommended reading  
	Elias H.-G.: Macromolecules. Volume 1(Structure and Properties); Volume 2 (Synthesis, Materials, and Technology). Plenum Press, New York, 1984

Moore W.J.: Physical Chemistry. Longman, London,1972

Munk P.: Introduction to Macromolecular Science. John Wiley & Sons, New York, 1989 

Atkins P.W.: Physical Chemistry. Oxford University Press, Oxford, New York, 2002


	Title
	Wastes Treatment Methods

	Code
	ÚCHV/MSO1/03
	Teacher
	Oriňák Andrej

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Wastes classification; wastes separation. Re-cycling of wastes; methods of wastes elimination and re-finishing. Pyrolysis, degradation of wastes by pyrolysis, process optimisation. Analytical methods for wastes analysis. Monitoring of wastes degradation pollutants, toxicity of wastes and degradation products.


	Title
	Practical in Physical Chemistry

	Code
	ÚCHV/PFCU/03
	Teacher
	Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Objective
	To allow students to verify theoretical principles and to learn to describe each technique involved in appropriate physical chemistry experiments.

	Content
	Experimental verification of theoretical knowledge involving thermodynamics, thermochemistry, chemical equilibria (determination of enthalpy, phase diagrams), colligative properties (cryoscopy, ebulioscopy), adsorption. Experimental verification of theoretical knowledge involving electrochemistry (conductivity, dissociation constants, potentials, electromotoric potentials of cells, activity coefficients, polarography) and chemical kinetics (determination of rate constants).

	Recommended reading  
	B.P. Levitt: Findlay´s practical physical chemistry. Longman, London, 1973

W.J. Moore: Physical Chemistry. Longman, London, 1972

P.W. Atkins: Physical Chemistry. Oxford University Press, Oxford, New York, 2002



	Title
	Hydrochemistry

	Code
	ÚCHV/CHHS/07
	Teacher
	Andruch Vasiľ

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To improve student knowledge of hydrochemistry 

	Content
	Properties of water. Types of water, their characteristics. Chemical content and properties of natural waters. Surface waters. Chemical content and properties of surface waters. Fundamentals of aquatic chemistry. The hydrologic cycle. Mineral waters, their classification. Chemical content and properties of mineral waters. Underground water. Processes influencing the content of underground water. Sea water. Problems of sea water purification. Waste water. Content and properties of waste water. Basic strategies of water analysis. Sampling. Features of opening-up samples in water analysis. Conservation of samples. Methods of investigation of integral characteristics of water. Important physical indexes of quantity of water: temperature, density, transparency, color, turbidity, taste, smell. Content of soluble and insoluble compounds. Important methods of analysis of water chemical content. Chemical, physic-chemical, physical, biological methods of analysis. Total nitrogen. Organic nitrogen. Total phosphorus. Organic carbon. Chemical consumption of oxygen. Biochemical consumption of oxygen. Dissolved oxygen. Hydrogen sulfide and sulfides. Acidity, basicity, components of carbonate system, aggressive carbon dioxide. Distributing diagrams. Interaction of content of water and sediments. Features of organic substances analysis. Separation and concentration of organic substances. Lignosulfonic acides and tannin. Oils. Organic acids. Synthetic detergents. Pesticides. Test-methods in water analysis. Automatic monitoring stations. Sensor systems. Requirements for water quality.


	Prerequisite courses
	ÚCHV/ANCHU/03 or ÚCHV/ANCH1b/03 or ÚCHV/ANCH3/03

	Alternate courses
	ÚCHV/EACHH/04

	Recommended reading  
	Handbook of Water and Wastewater Treatment Technologies. Ed. By Nicholas P Cheremisinoff, BUTTERWORTH HEINEMANN, 576 p. 2001 

Principles of Water Quality Control, Ed. by Thy Tebbutt, BUTTERWORTH HEINEMANN, 288 p. 1997. 

Water Technology. Ed. by N. F. Gray, BUTTERWORTH HEINEMANN, 600 p. 2005



	Title
	Chemometrics

	Code
	ÚCHV/ACM1/06
	Teacher
	Bazeľ Yaroslav, Vojteková Viera

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide knowledge of methods and methodologies of uncertainty and decision statistics needed to correctly evaluate and interpret analytical results. To provide knowledge about the areas of validation and accreditation of the laboratories. 

	Content
	The principles of the mathematic-statistical methods used in analytical chemistry. Distribution of the measuring results. Classic and robust estimation of the mean value and variance. Statistical tests and their application. Accuracy, precision and reliability of the results. Uncertainity of the results. Calibration in analytical chemistry; linear and nonlinear models. Evaluation of analytical methods; chosen optimisation methods. Solving of typical problems within the framework of the practical lecture.

	Alternate courses
	ÚCHV/ACM1/03

	Recommended reading  
	Richard G. Brereton: Chemometrics: Data Analysis for the Laboratory and Chemical Plant., Boca Raton, New York, 2003


	Title
	Environmental Chemistry

	Code
	ÚCHV/EECH/03
	Teacher
	Oriňák Andrej

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Matter cycles on Earth. Geochemical cycles. Carbon, nitrogen, sulphur, phosphorous cycles. Metals and environment. Special cycles. Earth atmosphere composition; functions of atmosphere. Physical and chemical processes in atmosphere.  Atmospheric photochemistry. Pollutants in atmosphere and the greenhouse effect. Models of greenhouse effects. Principles of air quality control. Energetic Earth balance. Water environment and pollutants monitoring. Classification of pollutants and ways of elimination. Waste water cleaning processes.  Analytical methods in environmental chemistry, applications. Soil analysis, biogeochemical processes. Acid rain; metal ions in soil. Environmental analysis, strategy and concepts.

	Recommended reading  
	G. Schwedt: The Essential Guide to Environmental Chemistry, Wiley and Sons, London 2001 

R.N. Reeve, J.D. Barnes: General Environmental Chemistry, Wiley, London 1994 


	Title
	Colloid Chemistry

	Code
	ÚCHV/FKC1/03
	Teacher
	Kladeková Daniela, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To clarify basic physicochemical principles of colloid disperse systems (sise of dispersed particles); to examine selected important problems of technology and nature.

	Content
	Classification and characterisation of dispersed systems. Heterogeneity of colloidal systems. Optical properties of colloids. Theory of light scattering. Molecular-kinetic properties. Brownian motion, diffusion, osmosis, and sedimentation. Adsorption-basic concepts. Electrokinetic phenomena and their application. Structure, stability and coagulation of colloids. Rheology of dispersed systems. Gels. Aerosols. Solid dispersions, emulsions and foams. Application of theory during laboratory and calculation exercises.

	Alternate courses
	ÚCHV/FKC1/99ÚCHV/FKC1/00

	Recommended reading  
	Moore W.J.: Physical Chemistry. Longman, London,1972

Hiemenz P.C.: Principles of Colloid and Surface Chemistry. M.Dekker, New York, 1986

Atkins P.W.: Physical Chemistry. Oxford University Press, Oxford, New York, 2002 


	Title
	Colloid Chemistry Practicals

	Code
	ÚCHV/FKC/00
	Teacher
	Markušová Kvetoslava

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To give an introduction to technically important applications of colloid and surface chemistry.

	Content
	Surface effects. Adsorption at interface of solid and liquid phases, determination of surface nature. Electrical properties. Stability and coagulation of colloids. Structure-mechanical properties of colloids. Properties and aggregation of surfactants and micelles. Rheological properties. 

	Alternate courses
	ÚCHV/FKC/99

	Recommended reading  
	Internal textbooks


	Title
	Methods of Chemical Research

	Code
	ÚCHV/MCV1/03
	Teacher
	Kladeková Daniela, Markušová Kvetoslava

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To familiarise students with physicochemical parameters as a means of measurement, evaluation, and interpretation in the study of a process. 

	Content
	Overview of basic principles of the determination of physicochemical quantities (dissociation constant, activity coefficient, solubility product, stability constant of complex, diffusion coefficient). Calorimetry and its utilisation. Experimental methods in kinetics. The Butler-Volmer equation. Survey of selected key topics in colloid chemistry. Adsorption-BET equation. A discussion of topics selected from active research fields. 

	Recommended reading  
	Moore W.J.: Physical Chemistry. Longman Group Limited, London, 1972

Willard H.H. et al.: Instrumental Methods of Analysis. Wadsworth, Belmont, 1988 

Koryta J., Dvořák J., Kavan L.: Principles of Electrochemistry. John Wiley & Sons, New York, 1993

Atkins P.W.: Physical Chemistry. Oxford University Press, Oxford, New York, 2002


	Title
	Forensic and Clinical Analytical Chemistry

	Code
	ÚCHV/SKACH1/06
	Teacher
	Reiffová Katarína, Bazeľ Yaroslav

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2, 4

	T/L method
	Lecture, Practical

	Content
	Basic principles and definition of subject. Toxicology: classification of toxic and foreign substances. Drugs of abuse, doping agents, chemical harmful agents, and their metabolisms and analyses, application of analytical methods for the before-mentioned chemicals in human matrices.

	Alternate courses
	ÚCHV/SKACH1/03

	Recommended reading  
	A. Mozayani, C.Noziglia: The Forensic Laboratory Handbook. Procedures and Practice, Springer, 2006 

J.H.Duffus, H.G.J.Worth: Fundamental Toxicology, Springer, 2006

R.Bertholf, R.Winecker: Chromatographic Methods in Clinical Chemistry and Toxicology, Wiley. 2007


	Title
	Special Seminar

	Code
	ÚCHV/VSE1b/04
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Content
	Actual problems of physical and analytical chemistry which are connected with the solution of the students’ theses.


	Title
	Seminar on Diploma Work

	Code
	ÚCHV/SDP/03
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	4

	T/L method
	Practical

	Objective
	To teach the student to prepare a presentation of his/her own results, to respond to criticism, to participate in scientific discussion, and to fulfil formal requirements of written diploma work.

	Content
	Presentation of researched information and own experimental results; scientific discussions and writing of scientific text.

	Recommended reading  
	According to field of diploma work.


	Title
	Atomic Spectrochemistry

	Code
	ÚCHV/AAS1/03
	Teacher
	Bazeľ Yaroslav, Vojteková Viera

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1, 3 

	T/L method
	Lecture, Practical

	Objective
	To provide students with theoretical information and practical experience with atomic absorption and emission methods used in analytical practice (environmental analysis, material research, clinical and food analysis).

	Content
	Basic and enhanced information about spectral (optical) methods; history of their development; practical applications: optical analytical methods, principles, classification; atomic spectra, creation, analytical use. Modern equipment for scanning for radiation. Detection of radiation in spectrochemistry. Historical development; actual trends. Photographical detection and its particularities. Methodologies for  solution analysis; special methods for the direct transport of the solid samples in the DCA source. Atomic absorption spectrometry, flame and electrothermal atomisation. Methods based on the interaction of the RTG radiation and the sample: advantages, disadvantages and applications of WDXRF, EDXRF, TXRF.

	Alternate courses
	ÚCHV/AAS1/01

	Recommended reading  
	D. A. Skoog, J.J.Leary: Instrumental Analytics. Springer, Berlin - Heidelberg 1996

B. Welz, M. Sperling: Atomic Absorption Spectrometry,Wiley-VCH Verlagsgesellschaft mbH Germany 1998

Douglas A. Skoog, Donald M. West, F.James Holler, Timothy A. Nieman: Principles of Instrumental Analysis. , Wandsworth, 1997


	Title
	Bioanalytical Chemistry

	Code
	ÚCHV/BACH1/03
	Teacher
	Reiffová Katarína, Bazeľ Yaroslav

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	7, 9

	T/L method
	Lecture, Practical

	Objective
	To convey theoretical knowledge and to give practical experience to students concerning the application of analytical chemistry and analytical methods to laboratory medicine.

	Content
	Introduction to bioanalytical chemistry. Biological sample; classification. Sampling techniques, transport, sample storing and conservation. Selected methods of sample pre-treatment for bioanalysis. Conditions for analytical method selection. Presentation of analytical data evaluation. Optimisation of analytical procedure. Control and management of quality in clinical laboratory. Molecules colouring and their analytical applications. Enzymes in bioanalysis. Mechanism of enzyme catalysis. Enzymes like analytes and analytical reagents. Moderators of enzyme activity. Basic principles of enzyme analytics. Introduction to Immunochemical methods: precipitation, nephelometric, turbidimetric and agglutination methods. Immunodiffusional methods. Radioimmunoanalytic methods (RIA). Nonisotopic methods (EIA, ELISA, LIA, FIA). Microbiological methods. Analysis of biomolecules: separation methods selection. Analytical technique of miniaturisation: principle, microchips, biosensors.

	Recommended reading  
	Mikkelsen S.R, Cortón E.: Bioanalytical Chemistry, Wiley, 2004

Wilson I.: Bioanalytical Separations 4, (Handbook of Analytical Separations), Elsevier, 2003

Suelter C.H.,Kricka L.J.: Methods of Biochemical Analysis, Vol.37, Bioanalytical Instrumentation, Wiley, 1994

Rodriguez-Diaz R., Wehr T., Tuck S.: Analytical Techniques for Biopharmaceutical Development, Marcell Dekker, 2005


	Title
	Analytical Sampling

	Code
	ÚCHV/AVZ1/02
	Teacher
	Oriňák Andrej

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	8

	T/L method
	Lecture, Practical

	Content
	Analytical sample; characterisation. Sampling and norms affecting sampling process. Quantity, number of samples. Sampling techniques. Sampling laboratory equipment. Sample pre-concentration. Sample storing and conservation. Matrix simplifying; specific analysis. Chromatographic sample pre-treatment.


	Alternate courses
	ÚCHV/AVZ1/00

	Recommended reading  
	O. Stoeppler: Sampling And Sample Preparation Practical Guide for Analytical Chemists. Academic Press, London, 2002

E.P.Popek: Sampling and Analysis of Environmental Chemical Pollutants.Elsevier Science, San Diego, 2003


	Title
	Water Pretreatment

	Code
	ÚCHV/ATV1/04
	Teacher
	Andruch Vasiľ

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To allow students to obtain and improve their knowledge of the methods of water pretreatment.

	Content
	Purification of waste waters from colloid substances. Purification of waste waters by chemical precipitation. Water degasing. Ion exchange purification of waste waters. Adsorption methods of waste water purification. Waste water purification via extraction. Waste water purification by membrane methods. Biological purification of water. 

	Prerequisite courses
	ÚCHV/CHHS/07 orÚCHV/ANCH1b/03

	Recommended reading  
	1Handbook of Water and Wastewater Treatment Technologies. Ed. By Nicholas P Cheremisinoff, BUTTERWORTH HEINEMANN, 576 p. 2001 

Principles of Water Quality Control, Ed. by Thy Tebbutt, BUTTERWORTH HEINEMANN, 288 p. 1997. 

Water Technology. Ed. by N. F. Gray, BUTTERWORTH HEINEMANN, 600 p. 2005


	Title
	Electroanalytical Methods

	Code
	ÚCHV/FEM1/03
	Teacher
	Markušová Kvetoslava

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To provide students a survey of the principles, theoretical background and practical applications of modern electroanalytical methods.

	Content
	Importance of electroanalytical methods for environmental control and protection, requirements of practice, electrochemical cells, electrode potential, mass transfer by convection, migration and diffusion, Cottrell equation, direct current voltametry and polarography (principle, theoretical backround, examples of practical application). TAST polarography and voltametry, staircase voltammetry, pulse techniques: normal pulse and differential pulse voltammetry and polarography, square-wave voltammetry and polarography, AC polarography and voltammetry, anodic stripping voltammetry, adsorptive (or accumulation) voltammetry (applications in clinical and environmental analysis), working electrodes in voltammetry: stationary mercury electrode, mercury film electrode, glassy carbon electrode, carbon paste electrode, metallic electrodes, rotating disk electrode, rotating ring-disk electrode, ultramicroelectrodes, chemically modified electrodes, potentiometry, principles of ion selective electrodes, glass electrodes, ISE with solid and liquid membranes, biocatalytic membrane electrodes, chronopotentiometry, potentiometric stripping analysis, electroanalytic-al detectors in flow systems, amperometric titrations, biamperometric and bipotentiometric titrations, potentiostatic and galvanostatic coulometry.

	Alternate courses
	ÚCHV/FEM1/02

	Recommended reading  
	F. Scholtz: Electroanalytical Methods, Springer Vrlg., Heidelberg 2002, ISBN 3-540-42449-3

J. Wang: Analytical Electrochemistry, VCH Publ., New York 1994,2000 R. Kalvoda (Ed.): Electroanalytical Methods in Chemical and Environmental Analysis, Plenum Publ. Corp., New York 1987

A.J. Bard, L.R. Faulkner: Electrochemical Methods, Jofn Wiley and Sons, New York 1980 

T. Riley, A. Watson: Polarography and Other Voltametric methods, John Wiley and Sons, Chichester 1987

J. Wang: Stripping Analysis, VCH Publ. Inc., Deerfield Beach 1985


	Title
	Special Seminar

	Code
	ÚCHV/VSE1a/04
	Teacher
	Andruch Vasiľ, Reiffová Katarína, Gondová Taťána, Vojteková Viera

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Content
	Actual problems of physical and analytical chemistry which are connected with the solution of the students’ theses.


	Title
	Basic Toxicology

	Code
	ÚCHV/ZTOX/04
	Teacher
	Györyová Katarína

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	7, 9

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of types of toxic substances and their metabolism and of the  safe handling of toxic substances.

	Content
	Historical aspects. Types of toxic substances, types of exposure, dose-response relationship. Disposition of toxic compounds (absorption, distribution, excretion of toxic compounds). Metabolism of toxic compounds. Drugs as toxic substances, food additives and contaminants, environmental pollutants. Statement of chemistry laboratory policy. Safe handling of toxic substances.

	Recommended reading  
	G.F.Fuhrman: Allgemeine Toxikologie fur Chemoker, Teubner Verlag, Stutgart  1984

V.E.Forbes, T.L.Forbe: Ecotoxikology in Theory and Practice, Chapman&Hall, London 1994

J.A.Timbrell: Introduction to Toxicology, Taylor&Francis, London 1994


	Title
	Industrial Ecology

	Code
	ÚCHV/ACPE1/03
	Teacher
	Bazeľ Yaroslav, Vojteková Viera

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To give chemistry, environmental ecology and teaching students the opportunity to approach problems of environmental pollution, to appraise problems of the creation and protection of the environment, and  to develop ecologically enlightened thinking in their working and personal lives.

	Content
	Introduction to problems of the creation and protection of the environment. Selected chapters on industrial toxicology and evaluation of environmental stress. Toxic and potentially toxic matters in the living and working environment. Hydrologic, geologic and anthropogenic cycles from the environmental point of view. Environmental behaviour, education and culture in working and personal lives.

	Recommended reading  
	Stanley E. Manahan: Environmental Chemistry. , New York, Boca Raton, 2007

Stanley E. Manahan: Industrial Ecology (Hardcover), Boca Raton, New York ,1999


Elective courses

	Title
	Field Course of Ecology

	Code
	ÚBEV/TCE/02
	Teacher
	Kováč Ľubomír

	ECTS credits
	3
	Hrs/week
	-/5d

	Assessment
	Recognition
	Semester
	2

	T/L method
	Practical

	Objective
	To teach students fundamental methods of ecological research in field and to familiarise them with the influence of abiotic factors on zoocenoses, with practical demecology and with quantitative characteristics of zoocenoses. 

	Content
	Verification through field study of theoretical knowledge concerning animal ecology. 

	Prerequisite courses
	ÚBEV/EVZ1/03,ÚBEV/EFZ1/03,ÚBEV/ETS1/03

	Recommended reading  
	Begon M., Harper J.L., Townsend C.R., 1990: Ecology - individuals, populations and communities. Blackwell, New York, 1-945


	Title
	Bio-organic Chemistry

	Code
	ÚCHV/BOC/03
	Teacher
	Gonda Jozef

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To teach students the fundamental principles for the construction of bioorganic molecular models of biochemical processes using the tools of organic chemistry.

	Content
	Introduction: Basic considerations; proximity effects in biochemistry, Molecular adaptation. Molecular recognition at the supramolecular level. Bio-organic chemistry of amino acids and polypeptides: chemistry of the living cells, Analoguey between organic reactions and biochemical tranformations, Chemistry of the peptide bond: nonribosomal peptide formation, asymmetric synthesis of amino acids, asymmetric synthesis with chiral organometalic catalysts, Transition state analogues. Antibodies as enzymes. Chemical mutations. Molecular recognition and drug design. Bio-organic chemistry of the phosphate groups and polynucleotides:d energy storage, DNA intercalates, RNA molecules as catalysts. Enzyme chemistry: introduction to catalysis and enzymes, Multifuntional catalysis and simple models. Alpha-chymotrypsin. Other hydrolytic enzymes. Strereoelectronic control in hydrolytic reactions. Immobilised enzymes. Enzymes in synthetic organic chemistry. Enzyme-Analogue-Built polymers. Design of molecular clefts. Enzyme Models: host-guest complexation chemistry, New developments in crown ether chemistry, Membrane chemistry and micelles. Polymers. Cyclodextrins. Enzyme design using steroid template. Remote functionalisation reactions. Polyene biomimetic cyclisations. Metal Ions: in proteins and biological molecules. Carbopeptidase A. Hydrolysis of amino acid esters and peptides. Iron and oxygen transport. Cooper ion. Cobalt and vitamin B12 action. Oxidoreduction. Pyridoxal phosphate. Biotin.

	Recommended reading  
	Voet J. : Biochemistry, Springer Verlag, 1998

Dugas H.: Bioorganic Chemistry, Springer Verlag, 1999


	Title
	Toxicology of Organic Compounds

	Code
	ÚCHV/TOXOL/03
	Teacher
	Martinková Miroslava

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To examine the interaction between chemicals and biological systems in order for students to quantitatively determine the potential for chemicals to produce harmful effects in living organisms.

	Content
	General principles of toxicology. Absorption, distribution and excretion of toxicants. Biotransformation of xenobiotics: phase-1 reactions (oxidation, reduction, hydrolysis), phase-2 reactions (conjugation reactions). Toxication versus detoxication. Toxic effects of organic solvents. Toxicology of chemical warfare agents. Neurotoxicology. Toxic effects of plants and animal poisons. Toxic effects of drugs (barbiturates, benzodiazepines, tricyclic antidepressants). Drug dependence. 

	Recommended reading  
	C. D. Klaassen: Casaret and Doull`s Toxicology: The basic science of poisons, McGraw-Hill Companies, Inc., 2001


	Title
	Food Chemistry

	Code
	ÚCHV/PCH1/00
	Teacher
	Koščík Dušan

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To provide students, through excursions to food plants and to laboratories specializing in food analysis and through their own food preparation projects, a general overview of food chemistry, additives, and basic legal documents related to food production and analysis. 

	Content
	The main categories of substances in the most important groups of food. Contamination of food. Physical and chemical properties of food. chemical reactions related to obtaining, storing and preparing of food. Analytical methods for determining the quality of food.

	Alternate courses
	ÚCHV/PCH1/99


	Title
	Chemical Management

	Code
	ÚCHV/CMG/03
	Teacher
	Koščík Dušan

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To expose students to the basic principles of production management, marketing, and strategy building in the chemical and pharmaceutical industries through lectures by top managers from Slovak chemical companies. 

	Content
	Basic processes connected to manufacturing and management of chemical production in Slovakia.


	Recommended reading  
	Internal sources


	Title
	Analysis of Psychotropic and Narcotic Substances

	Code
	ÚCHV/APO1/02
	Teacher
	Gondová Taťána

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Content
	Drugs; drug dependence. Psychotropic and narcotic substances: classification, properties and laws. Dose and tolerance, therapy, prevention. Pharmacokinetics of the drug. Biological effects, biotransformations, receptors. The methods used in the analysis of the drugs (clinical, forensic analysis): opiates, cocaine, amphetamines and their analogues, hallucinogenics, cannabis products, etc.

	Alternate courses
	ÚCHV/APO1/99 or ÚCHV/APO1/00


	Title
	Special Toxicology

	Code
	ÚCHV/STOX/04
	Teacher
	Györyová Katarína

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the toxicology of organic and inorganic compounds, drugs, food additives, e.g., safety of substances, designation of substances in accordance with norms of the European Union and the laws of the Slovak Republic.

	Content
	Historical aspects, types of toxic substances, dosage (LD50, ED50, TD50, tolerance), absorption and distribution of toxic compounds. Metabolism of toxic compounds (oxidation reactions, reduction, glucuronidation, glutathione conjugation, acetylation); excretion of toxic compounds; toxicology of metals (alkali, alkali earth and transition metals), radioactive substances, drugs, food additives, industrial chemicals, household poisons, environmental pollutants and organic compounds, animal toxins, fungal and microbial toxins.  Risk and safety practices with chemical substances, designation of substances in accordance with the norms of the European Union and the laws of the Slovak Republic.

	Recommended reading  
	J. A. Timbrell: Introduction to Toxicology, Taylor and Francis, London 1989

H. Kenneth Dillon, Mat H. Ho: Biological Monitoring of Exposure to    

Chemicals: Metals, John Wiley & Sons, New York 1991

V. E. Forbes, T. L. Forbes: Toxicology in Theory and Practice, Chapmane Hall, London 1994

H. M. Stahr: Analytical Methods in Toxicology, John Wiley & Sons, New York 1991


INFORMATICS

Study programme   Informatics 

(Full-time master)

Code   Title   ECTS   Credit   Hours/week   Assessment
Recommended Year/Semester

Compulsory courses

	ÚINF/VYZ1/04
	Computational Complexity
	4
	2/-
	Examination
	1/1 

	ÚINF/PDSI1/04
	Diploma Thesis in Informatics Pro-seminar 
	2 
	-/2
	Recognition
	1/1

	ÚMV/MMA2a/01
	Mathematical Analysis
	5
	2/2
	Examination
	1/1 

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚMV/PST2a/03
	Probability and Statistics
	5
	3/1
	Examination
	1/2 

	ÚINF/SDI1a/03
	Diploma Theses in Informatics Seminar
	2
	-/2
	Recognition
	1/2 

	ÚINF/PPU1a/04
	Running Practice
	2
	-/2
	Recognition
	1/2 

	ÚINF/DPITa/06
	Diploma Thesis in Informatics
	4
	-/4
	Recognition
	1/2 

	ÚINF/SPA1/05
	Probabilistic Algorithms
	4
	-/3
	Assessment
	2/3 

	ÚINF/SDI1b/00
	Diploma Theses in Informatics Seminar
	2
	-/2
	Recognition
	2/3 

	ÚINF/PPU1b/04
	Running Practice
	3
	-/3
	Recognition
	2/3 

	ÚINF/DPITb/06
	Diploma Thesis in Informatics
	6
	-/6
	Recognition
	2/3 

	ÚINF/SDI1c/00
	Diploma Theses in Informatics Seminar
	2
	-/2
	Recognition
	2/4 

	ÚINF/DPITc/06
	Diploma Thesis in Informatics
	28
	-/- 
	Recognition
	2/4 


Compulsory elective courses

	ÚINF/DSB1a/01
	Security of Computer Networks Seminar
	2
	-/2
	Assessment
	1/2 

	ÚINF/NEU1/03
	Neural Networks
	5
	2/1
	Examination
	1/1 

	ÚINF/DSL1a/01
	Logic of Information Systems Seminar
	2
	-/2
	Assessment
	1 2 

	ÚINF/DSN1a/04
	Neural Networks and Stringology Seminar
	2
	-/2
	Assessment
	1/2 

	ÚINF/KPI1/01
	Encoding and Transfer of Information
	4
	2/1
	Examination
	1/1,2/3

	ÚINF/DST1a/01
	Theoretical Informatics Seminar
	2
	-/2
	Assessment
	1/2 

	ÚINF/ZNA1/06
	Foundations of Knowledge Systems
	4
	2/-
	Examination
	1/1,2/3

	ÚINF/DSA1a/06
	Applied Infromatics Seminar
	2
	-/2
	Assessment
	1/2 

	ÚINF/KRP1/06
	Cryptographic Protocols
	4
	2/1 
	Examination
	1/1

	ÚINF/MZK/06
	Mathematical Foundations of Cryptography
	6
	3/2
	Examination
	1/1,2/3

	ÚINF/LAD1/06
	Logical Aspects of Databases
	4
	2/-
	Examination
	1/2 

	ÚINF/DSB1b/01
	Security of Computer Networks Seminar
	2
	-/2
	Assessment
	2/3 

	ÚINF/SPS1/00
	Network Programming Seminar
	3
	-/3
	Assessment
	1/1 

	ÚINF/DSL1b/01
	of Information Systems Seminar
	2
	-/2
	Assessment
	2/3 

	ÚMV/TIN1/03
	Theory of Information
	4
	2/- 
	Examination
	1/1,2/3

	ÚINF/DSN1b/04
	Neural Networks and Stringology Seminar
	2
	-/2
	Assessment
	2/3 

	ÚINF/DST1b/01
	Theoretical Informatics Seminar
	2
	-/2
	Assessment
	2/3 

	ÚINF/DSA1b/06
	Applied Informatics Seminar
	2
	-/2
	Assessment
	2/3 

	ÚINF/KKV1/06
	Classical and Quantum Computations
	6
	3/1
	Examination
	1/1,2/3

	ÚFV/NOT1a/03
	Nontraditional Optimisation Techniques I
	5
	2/2
	Examination
	1/1,2/3

	ÚFV/NOT1b/03
	Nontraditional Optimisation Techniques II
	5
	2/2
	Examination
	1/2 

	ÚFV/BSIM1/03
	Biomolecular Simulations
	6
	2/2
	Examination
	1/2 

	ÚINF/SZS1/06
	Semantics of Knowledge Systems
	4
	2/-
	Examination
	1/1,2/3

	ÚMV/KOA1/04
	Combinatorial Algorithms
	5
	3/-
	Examination
	1/2 

	ÚINF/AIS1/01
	Architecture of Information Systems
	4
	2/1
	Examination
	1/2 

	ÚMV/ANP/03
	Algorithmically Unsolvable Problems
	4
	2/-
	Examination
	1/2 

	ÚINF/VYU1/03
	Computational Learning
	5
	2/1
	Examination
	1/2 

	ÚINF/SPG1/05
	Computer Graphics Seminar
	3
	-/2
	Assessment
	1/2 

	ÚINF/OPS1/06
	Security of Computer Networks
	5
	2/2
	Examination
	1/1,2/3

	ÚINF/PDS1/03
	Parallel and Distributed Systems
	4
	2/1
	Examination
	1/1,2/4

	ÚINF/ARP1/05
	Architecture of Computers
	4
	2/1
	Examination
	1/1,2/3

	ÚMV/VP1/04
	Computational Statistics and Simulation Methods
	5
	1/2
	Examination
	2 /3


Recommended elective courses

	ÚMV/DIS/04
	Taxes and Information Systems
	5
	3/2
	Examination
	1/1,2/3

	ÚMV/UM/05
	Introduction to Maple
	2
	-/2
	Assessment
	1/1,2/3

	ÚINF/OOP1/04
	Object-oriented Programming
	4
	-/4
	Assessment
	1/2

	ÚFV/ZKM1/01
	Introductory Course in Quantum Mechanics for Informatics
	4
	2/1
	Examination
	1/1,2/3

	ÚFV/KVP/02
	Introductory Course in Quantum Computers
	3
	2/-
	Examination
	1/1,2/3

	ÚINF/SVK1/00
	Student Scientific Conference
	4
	-/-
	Assessment
	1/1,2/4

	ÚINF/MIN1/06
	Informatics for Medicine
	2
	-/2
	Assessment
	1/1,2/3

	ÚMV/NM1/04
	Numerical Mathematics
	3
	4/3
	Examination
	1/1,2/3

	ÚINF/TDB1/06
	Development of Web-oriented Database Applications
	2
	-/2
	Assessment
	1/1,2/4

	ÚINF/BPM1/06
	Business Process Management
	2
	-/2
	Assessment
	1/1,2/4

	ÚINF/UUI1/06
	Introduction to Artificial Intelligence
	3
	2/-
	Examination
	1/1,2/3

	ÚINF/SAP1a/06
	Introduction to mySAP Technology
	2
	-/2
	Assessment
	1/1,2/3

	ÚINF/SAP1b/06
	Administration of mySAP System
	2
	-/2
	Assessment
	1/1,2/4

	ÚINF/MSW1/07
	Modern Methods of Sofware System Development
	4
	-/2
	Assessment
	1/1,2/3

	UMV/VP1/99 
	Computational Statistics and Simulation Methods
	5
	1/2
	Examination
	2/3


Course units 

Compulsory courses

	Title
	Computational Complexity

	Code
	ÚINF/VYZ1/04
	Teacher
	Geffert Viliam

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To give students background in the computational complexity and theory of NP-completeness.

	Content
	Deterministic and nondeterministic algorithms with polynomial time; NP-completeness. Deterministic simulation of a nondeterministic Turing machine. Satisfiability of Boolean formulae. Other NP-complete problems: satisfiability of a formula in a conjunctive normal form, 3-satisfiability, 3-colorability of a graph, 3-colorability of a planar graph, knapsack problem, balancing, etc. Space bounded computations, classes LOG-space and P-space. Deterministic simulation: Savitch’s theorem. Closure under complement. Classification of computational complexity of problems.


	Alternate courses
	ÚINF/VYZ1/03 or ÚINF/VYZ1/00

	Recommended reading  
	A.V.Aho and J.D.Ullman. The design and analysis of computer algorithms. Addison-Wesley, 19741

P.van Emde Boas. Machine models and simulations. In J.van Leeuwen (ed.): Handbook of theoretical computer science. North-Holland, 1990

Ch.K.Yap. Introduction to the theory of complexity classes. To be published by Oxford Univ. Press. (Electronic version available via anonymous ftp://cs.nyu.edu/pub/local/yap/complexity-bk).


	Title
	Diploma Thesis  in Informatics Pro-seminar

	Code
	ÚINF/PDSI1/04
	Teacher
	Geffert Viliam

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Recognition
	Semester
	1

	T/L method
	Practical

	Objective
	To inform students about areas of informatics suitable for their diploma thesis work and to have them prepare, by the end of the semester, a prospectus for their thesis that includes the theme(s) of the thesis, goals and recommended study literature.

	Content
	Seminar is oriented to problems pertinent to preparations of diploma theses.

	Alternate courses
	ÚBEV/DP2a/03 orÚCHV/DPCUa/04 orÚFV/DPF2a/03 orÚGE/DPGa/03 orÚMV/DPMUa/03

	Recommended reading  
	ISO 690: 1987 Documentation - Bibliographic references. Content, form and structure. 

ISO 2145: 1978 Documentation - Numbering of divisions and subdivisions in written documents.  


	Title
	Probability and Statistics

	Code
	ÚMV/PST2a/03
	Teacher
	Skřivánková Valéria

	ECTS credits
	5
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Probability space; properties of probability. Conditional probability and independence. Random variables, their distributions and characteristics. Distribution, quantile and characteristic functions, their properties. Special types of distributions. Central limit theorem. Descriptive statistics.

	Prerequisite courses
	ÚMV/MMA2a/01

	Recommended reading  
	Pfeiffer P.E.: Probability for applications, Springer, New York,   199O.

Viniotis Y.: Probability and random processes, Mc.Graw-Hill, Singapure, 1998


	Title
	Diploma Thesis  in Informatics Seminar

	Code
	ÚINF/SDI1a/03
	Teacher
	Geffert Viliam, Andrejková Gabriela

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Recognition
	Semester
	2

	T/L method
	Practical

	Objective
	To provide students with monitoring and assessment of the work done to this point on thesis preparation and to give them the opportunity for public presentation of their work.

	Content
	Every thesis has a compulsory theoretical part and may also contain a software part. To gain recognition, the following is necessary: a detailed compilation of studied literature (a minimum of thirty pages) and at least twenty pages of text containing the candidate's own views of the problem area, possible research goals, own results are welcome (if the thesis is purely theoretical, this will be judged more strictly). For the software part: a tested implementation (must conform to user requirements, help and user friendly user interface not necessary at this stage) and access to source texts. For both parts there will be an oral presentation and discussion.

	Alternate courses
	ÚINF/SDI1a/00


	Title
	Probabilistic Algorithms Seminar

	Code
	ÚINF/SPA1/05
	Teacher
	Semanišin Gabriel, Lacko Vladimír

	ECTS credits
	4
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To teach basic concepts of probabilistic algorithms and to classify them according to the probability of error point of view.

	Content
	Introduction to probabilistic algorithms. Classification and development of probabilistic algorithms; methods of development  (Las Vegas, Monte Carlo). Applications of the methods in some problems Methods of transforming probabilistic algorithms to deterministic ones.

	Exclusive courses
	ÚINF/PAL1/01


	Title
	Diploma Thesis  in Informatics Seminar

	Code
	ÚINF/SDI1b/00
	Teacher
	Geffert Viliam

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Recognition
	Semester
	3

	T/L method
	Practical

	Objective
	To provide students with monitoring and assessment of the work done to this point on thesis preparation and to give them the opportunity for public presentation of their work.

	Content
	Every thesis has a compulsory theoretical part and may also contain a software part. To gain recognition, the following is necessary: a detailed compilation of studied literature (a minimum of thirty pages) and at least twenty pages of text containing the candidate's own views of the problem area, possible research goals, own results are welcome (if the thesis is purely theoretical, this will be judged more strictly). For the software part: a tested implementation (must conform to user requirements, help and user friendly user interface not necessary at this stage) and access to source texts. For both parts there will be an oral presentation and discussion.

	Automatic prerequisite courses
	ÚINF/SDI1a/03


	Title
	Diploma Theses  in Informatics Seminar

	Code
	ÚINF/SDI1c/00
	Teacher
	Geffert Viliam

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Recognition
	Semester
	4

	T/L method
	Practical

	Objective
	To provide students with monitoring and assessment of the work done to this point on thesis preparation and to give them the opportunity for public presentation of their work.

	Content
	Every thesis has a compulsory theoretical part and may also contain a software part. To gain recognition, the following is necessary: a detailed compilation of studied literature (a minimum of thirty pages) and at least twenty pages of text containing the candidate's own views of the problem area, possible research goals, own results are welcome (if the thesis is purely theoretical, this will be judged more strictly). For the software part: a tested implementation (must conform to user requirements, help and user friendly user interface not necessary at this stage) and access to source texts. For both parts there will be an oral presentation and discussion.

	Automatic prerequisite courses
	ÚINF/SDI1b/00


Compulsory elective courses

	Title
	Mathematical Foundations of Cryptography

	Code
	ÚINF/MZK/06
	Teacher
	Geffert Viliam, Lacko Vladimír

	ECTS credits
	6
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Content
	Classical cryptography. Steganography. Conventional symmetric cryptography. Feistel networks. Encryption modes: ECB, CBC, CFB, OFB. Security definitions. Models of an adversary. Cryptoanalysis. Asymmetric cryptosystems. One-way functions with trapdoors. RSA cryptosystem. El-Gamal cryptosystem. Generating large prime numbers. Elliptic curves cryptography. Keyed Hash functions. Collision resistant functions. Birthday paradox. SHA-1. Message authentication codes. Password security. Digital signatures. Blind signatures. Key management. X509. Certificates. Certification authorities. Electronic payments. Electronic cash.

	Exclusive courses
	ÚINF/UKR1/03


	Title
	Neural Networks

	Code
	ÚINF/NEU1/03
	Teacher
	Andrejková Gabriela

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To establish student understanding and knowledge for using basic paradigms of neural networks.

	Content
	Feed-forward and recurrent neural networks; back propagation algorithm to adaptation of neural networks; capability of neural networks to be universal approximators. Hopfield neural networks and solving optimisation problems. Kohonen neural networks. Neural networks in connections to computational models. Theoretical problems of neural networks.

	Alternate courses
	ÚINF/NEU1/00 orÚINF/NEU1/99

	Recommended reading  
	J. Hertz, A. Krogh, R.G. Palmer: Introduction to the theory of neural computation, Addison Wesley, 1991


	Title
	Nontraditional Optimisation Techniques I

	Code
	ÚFV/NOT1a/03
	Teacher
	Horváth Denis, Uličný Jozef, Brutovský Branislav

	ECTS credits
	5
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To allow students to learn major optimisation methods.

	Content
	The classification of optimisation methods. Optimisation function. Multifunction-optimisation. The penalty function. The Barier function. The stochastic and deterministic methods. Gradient methods. The physical picture of gradient optimisation. Blind search and hill climbing methods. Multi-agent evolutionary strategy and meta-optimisation. Genetic algorithms. Quantum mechanical applications of genetic algorithms. Genetic algorithms in variable environments. The training of neural nets as optimisation. Principal component analysis. The prediction of time series.  Monte Carlo techniques and simulated annealing. Optimisation and self-organisation attractor. The self-organised Kohonen nets; neural gas model. Cellular automata models. Agent-based systems. Strategies and demographic games on the lattice. Swarm optimisation.   

	Recommended reading  
	J.C.Principe, N.R.Euliano, Neural and Adaptive Systems, John Wiley & Sons. INC., New York, 2000

K.Binder, D.W.Heermann, Monte Carlo Simulation in Statistical Physics, Springer-Verlag, Berlin, 2002


	Title
	Theory of Information

	Code
	ÚMV/TIN1/03
	Teacher
	Bukovský Lev

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To introduce students to mathematical attempts at solving selected problems of computer science.

	Content
	Measurement of information. Entropy and its properties. Shanon’s theorems. Coding and basic types of codes. Using of algebraic structures in construction of codes. Kolmogorov complexity. Basic properties and relation to the notion of entropy. Complexity and randomness.   

	Recommended reading  
	J. H. van Lint, Introduction to Coding Theory, Springer 1992

M. Li and P. Vitanyi, Kolmogorov Complexity and its Applications, Handbook of Theoretical Computer Science, Elsevier, 1990, p. 188-252


	Title
	Foundations of Knowledge Systems

	Code
	ÚINF/ZNA1/06
	Teacher
	Vojtáš Peter

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Content
	Relations of formal models: DBMS, SQL, and logic programming. Summary of different formal models of computational processes, connections among them and translations. Gentzenov systems, semantics and verification of programs. Formal specifications, temporal logics: formulas, models, tableaux.

	Recommended reading  
	M. Ben-Ari. Mathematical logic for Computer Science 2ed. Springer Verlag London 2001

J. Ullman. Principles of database and knowledge based systems. Comp. Sci. Press 1988

J. W. Lloyd. Foundations of logic programming. Springer Berlin 1987


	Title
	Encoding and Transfer of Information

	Code
	ÚINF/KPI1/01
	Teacher
	Geffert Viliam, Jirásek Jozef

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To provide students knowledge of basic principles of information theory, coding and data compression.

	Content
	Introduction to information theory: entropy, Markov models. Huffman coding, adaptive Huffman coding, applications. Arithmetic coding, dictionary techniques, applications. Lossless image compression. Scalar and vector quantisations. Differential encoding, delta modulation, subband coding, wavelets. Transform coding, DFT, DCT, application to JPEG. Analysis/synthesis schemes; fractal compression. Video compression.

	Alternate courses
	ÚINF/KPI1/00

	Recommended reading  
	D. Hankersson, G. Harris, P. Johnson: Introduction to Information Theory and Data Compression, CRC Pr.,1998

K. Sayood: Introduction to Data Compression, Morgan Kaufmann, 1996


	Title
	Algorithmically Unsolvable Problems

	Code
	ÚMV/ANP/03
	Teacher
	Bukovský Lev

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To introduce students to the most important results about the non-existence of an algorithm for solving a given problem.

	Content
	Axiomatic theories of natural numbers. Definability of recursive functions. Tarski’s theorem on undefinability of truth in formalised arithmethic. Godel incompleteness theorem. Algorithmic unsolvability of particular mathematical problems. Non-existence of an algorithm for finding a solution to Diophantine equations. Reduction of problems and degrees of unsolvability.  

	Recommended reading  
	J. Barwise ed., Handbook of Mathematical Logic, North Holland 1977S. C. Kleene, Introduction to the Metamathematics, Van Nostrand 1952, ruský preklad Moskva 1957

E. Mendelson, Introduction to Mathematical Logic, Van Nostrand 1963. 

M. Davis, Hilbert's Tenth Problem is Unsolvable, Amer. Math. Monthly, 1973, 233--269


	Title
	Classical and Quantum Computations

	Code
	ÚINF/KKV1/06
	Teacher
	Semanišin Gabriel

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To provide students information on quantum computers and quantum computations. To allow students to compare classical and quantum models and methods.

	Content
	The basics of classical theory of computation: Turing machines, Boolean circuits, parallel algorithms, probabilistic computation, NP-complete problems, and the idea of complexity of an algorithm.  Introduction of general quantum formalism (pure states, density matrices, and superoperators), universal gate sets and approximation theorems. Grover's algorithm, Shor's factoring algorithm, and the Abelian hidden subgroup problem. Parallel quantum computation, a quantum analogue of NP-completeness, and quantum error-correcting codes.

	Recommended reading  
	A. Yu. Kitaev, Classical and Quantum Computation, American Mathematical Society, Graduate Studies in Mathematics 47 (2002), ISBN 0-8218-3229-8 

Gruska, J: Quantum Computing. McGraw-Hill London 1999 


	Title
	Combinatorial Algorithms

	Code
	ÚMV/KOA1/04
	Teacher
	Jendroľ Stanislav, Lacko Vladimír

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Content
	Introduction to graphs. Introduction to algorithms and complexity. Sorting algorithms. Search algorithms. Greedy algorithms. NP-completeness. Trees and rooted trees. Generating all spanning trees of a graph. Minimum spanning tree problem. Distance in graphs. Shortest path problem and its analogues. Location centres. Networks. Eulerian gaphs and Chinese Postman's Problem. Hamiltonian graphs. Travelling Salesman Problem. Matchings. Transportation and assignment problems.

	Exclusive courses
	ÚMV/KOO/04

	Recommended reading  
	N. Christophides, Graph Theory: An Algorithmic Approach,   Academic Press, New York 1975 

G. Chartrand, O. R. Oellermann, Applied and Algorithmic Graph Theory, McGraw-Hill, Inc., New York 1993



	Title
	Cryptographic Protocols

	Code
	ÚINF/KRP1/06
	Teacher
	Jirásek Jozef

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students about the design and verification of cryptographic protocols

	Content
	Authentication and key establishment using shared and public key cryptography, key agreement protocols, conference key agreement, zero-knowledge protocols.

	Recommended reading  
	1. Colin Boyd, Anish Mathuria: Protocols for Authentication and Key Establishment, Springer, 2003

2. Douglas R. Stinson: Cryptography: Theory and Practice, Third Edition, Chapman & Hall/CRC, 2006

3. Bruce Schneier: Applied Cryptography, Second Edition,

John Wiley & Sons Inc., 1996

4. Peter Ryan, Steve Schneider: Modelling and Analysis of Security Protocols, Addison-Wesley, 2001



	Title
	Logical Aspects of Databases

	Code
	ÚINF/LAD1/06
	Teacher
	Krajči Stanislav

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To have students understand and be able to formalise relationships between databases, first order logic and logic programming.

	Content
	Relationships between databases, logic and logic programming.

	Recommended reading  
	Serge Abiteboul, Richard Hull, Victor Vianu: Foundations of Databases. Addison-Wesley 1995, ISBN 0-201-53771-0


	Title
	Nontraditional Optimisation Techniques II

	Code
	ÚFV/NOT1b/03
	Teacher
	Horváth Denis, Uličný Jozef, Brutovský Branislav

	ECTS credits
	5
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students applications of optimisation techniques on thestudy and interpretation of complex systems using examples from biology. To introduce students to new paradigms in the area of systems biology.

	Content
	Complex systems; emergent behavior. Evolutionary theory and memetics. Application of optimisation techniques on complex systems. Application of methods (genetic algorithms, simulated annealing, taboo search) on selected problems of biomolecular simulations. Molecular dynamics; protein folding. Population dynamics, metabolic networks and complexity in bioinformatics.

	Recommended reading  
	The actual scientific papers.


	Title
	Network Programming Seminar

	Code
	ÚINF/SPS1/00
	Teacher
	Andrejková Gabriela

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Objective
	To teach students current technologies of programming in a network distributed environment. 

	Content
	Basics of programming client-server applications, iterative and concurrent servers, Remote Procedure Calls. Server-side programming, CGI, PHP, basics of Perl and Python. Script languages, ASP, JSP, Component Object Model, Corba, database connection's interfaces. Document Object Model, XML, XSL, dynamic extensions of HTML.

Advanced level of programming is expected.

	Recommended reading  
	Internet sources and specifications.


	Title
	Biomolecular Simulations

	Code
	ÚFV/BSIM1/03
	Teacher
	Uličný Jozef

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To introduce students to actual problems of biomolecular simulations. 

	Content
	Structural characteristics of biological polymers. Foldamers. Central dogma of molecular biology as flow of biological information. 3D-structure and function of foldamers. Recent view on enzyme mechanisms. Experimental methods of structure determination and their limitations. Empirical force fields and methods of classical molecular dynamics. Molecular dynamics and Monte Carlo methods: algorithms and parallelisation. Ab initio molecular dynamics and hybrid approaches. Computational challenges in biomolecular simulations: simulations of chemical reactions, free energy evaluation, protein folding. Computational complexity, nontraditional approaches and heuristic approaches. 



	Title
	Seminar on Principles of Database Development

	Code
	ÚINF/SPD1a/07
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	1, 3

	T/L method
	Practical

	Objective
	To have students understand common database system concepts and to be able to use their knowledge of database principles to solve commom optimalisation problems with very large data.

	Content
	Data storing, file organisation, tree indexing methods, B-trees, R-trees, hash methods, prefect and partial hashing, hash indices, external sort, relational operators processing, top-k join, query optimisation, transactions, parallel and distributed databases, security, recovery system, performance measurement, data reduction, objekct databases, XML databases.

	Prerequisite courses
	ÚINF/DBS1b/03

	Recommended reading  
	R. Ramakrishnan,J. Gehrke: Database Management Systems, McGraw Hill Higher Education, 2003

A. Silberschatz, H. F. Korth, S. Sudarshan: Database system concepts, McGraw Hill Higher Education, 2006


	Title
	Computational Statistics and Simulation Methods

	Code
	ÚMV/VP1/04
	Teacher
	Žežula Ivan

	ECTS credits
	5
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To familiarise students with modern software and computational and simulation methods in statistics.

	Content
	Systems of statistical software. Computation of distribution functions. Matrix computations. Random numbers generation. General and specific methods for generating random numbers with a given distribution. Monte Carlo methods. Resampling. Exploratory data analysis.

	Alternate courses
	ÚMV/VP1/99

	Recommended reading  
	Abramowitz, Stegun: Handbook of mathematical functions,

Dover Publications, 1972

Deák: Random number generators and simulation, Akadémiai

kiadó, 1990

Fishman: Monte Carlo. Concepts, Algorithms, and Applications., Springer, 1996


	Title
	Architecture of Information Systems

	Code
	ÚINF/AIS1/01
	Teacher
	Semanišin Gabriel

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide an overview of an older and of the newest information system development techniques. 

	Content
	Information system, subsystem; information system development life cycle. Visual modelling; overview of modelling techniques. Structured methodologies. Verification and validation. Testing. Identification of critical systems. Quality control. Planning. MDA life cycle. MDA models. Transformations. OMG standards for languages.

	Recommended reading  
	http://www.omg.org 

Sommerville, I.: Software Engineering, Addison-Wesley 2005 

Kleppe, A., Bast, W.,Warmer, J. B.: MDA Explained, the Model Driven Architecture, Addison-Wesley 2003 

Berkun, S.: The Art Of Project Management, O Reilly 2005  


	Title
	Computational Learning

	Code
	ÚINF/VYU1/03
	Teacher
	Andrejková Gabriela

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To provide students with basic knowledge about computational learning algorithms.

	Content
	Concepts, hypotheses, learning algorithms. Boolean formulae and representation, learning algorithms for disjunctions. Probabilistic learning, consistent algorithms and learnability, efficient learning, probably approximately correct (PAC) learning, Occam algorithms, Vapnik-Cervonenkis (VC) dimension and learning algorithms. 

	Alternate courses
	ÚINF/VYU1/00

	Recommended reading  
	M. Anthony, N. Biggs: Computational Learning Theory, Cambridge University Press, 1991

M. J. Kearns, U. V. Vazirani: An Introduction to Computational Learning Theory, MIT Press London, 1994 


	Title
	Computer Graphics Seminar

	Code
	ÚINF/SPG1/05
	Teacher
	Jirásek Jozef

	ECTS credits
	3
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Content
	Seminar is connected to the lecture course Introduction to Computer Graphics (UGR). Students will present actual theoretical and implementation problems involving quick algorithms for computer graphics, geometric modelling and realistic drawing of scenes. Knowledge from UGR and good programming experience are expected. 


	Title
	Parallel and Distributed Systems

	Code
	ÚINF/PDS1/03
	Teacher
	Geffert Viliam, Jirásek Jozef

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2, 4

	T/L method
	Lecture, Practical

	Objective
	To introduce students to the fundamentals of parallel and distributed programming

	Content
	Current parallel and distributed architectures; basic issues in parallel and distributed applications development; data structures and programming methodologies

	Alternate courses
	ÚINF/PDS1/00

	Recommended reading  
	Kenneth A. Berman and Jerome L. Paul: Algorithms: Sequential, Parallel, and Distributed, Thomson, 2005, ISBN 0-534-42057-5

Gregory R. Andrews: Foundations of Multithreaded, Parallel, and Distributed Programming, Addison-Wesley, 2000, ISBN 0-201-35752-6

Joseph JáJá: An Introduction to Parallel Algorithms, Addison-Wesley, 1992, ISBN 0-201-54856-9

Gerard Tel: Introduction to Distributed Algorithms, Cambridge University Press, 1994, ISBN 0-521-47069-2



	Title
	Architecture of Computers

	Code
	ÚINF/ARP1/05
	Teacher
	Jirásek Jozef

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2, 4

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the basic principles of computer architecture.

	Content
	Milestones in computer organisation; fundamental limitations. The representation of numbers and the implementation of floating point arithmetic. Combinatorial and sequential circuits, memory organisation, RAMs and ROMs. Digital logic level architecture, data path timing, machine cycle. The microarchitecture level: microinstructions and microinstrucion control. The instruction set architecture level: data types, addressing modes, instruction types. Instruction execution, pipelining, cache memory. I/O controllers, ports, interrupts, direct memory access. Device drivers, operating system kernel, device-independent software.

	Recommended reading  
	A. S. Tanenbaum: Structured Computer Organisation, 4.ed., Prentice-Hall, 1999

W. Stallings: Computer Organisation and Architecture, 4.ed., Prentice-Hall, 1996

J. Blieberger, G. H. Schildt, U. Schmid, S. Stoeckler: Informatik, Springer-Verlag, 1990 




	Title
	Data Mining Seminar

	Code
	ÚINF/SDM1a/07
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2, 4

	T/L method
	Practical

	Objective
	To teach students the basic process of knowledge discovery in databases, its methods and principles.  To familiarise students with data mining methods and with multi-relational learning and its use in complex-data structures.

	Content
	Pre-processing and data preparation (data cleaning, noise handling, data transformation), data mining, use and verification of result.  Types of data mining methods: descriptive (regression, clustering, association rules) and predictive (classification and regression trees).  Multi-relational learning (inductive logic programming) and its use in complex-data structures

	Recommended reading  
	Sašo Džeroski, Nada Lavrač: Relational Data Mining. Springer-Verlag, 2001, ISBN 3-540-42289-7

David Hand, Heikki Mannila, Phadraic Smyth: Principles of Data mining. The MIT Press, 2001, ISBN 0-262-08290-X.

Jiawei Han, Micheline Kamber: Data Mining:Concepts and Techniques. Morgan Kaufmann Publishers, 2001, ISBN 1-55860-489-8

Dorian Pyle: Data Preparation for Data Mining. Morgan Kaufmann Publishers, 1999, ISBN 1-55860-529-0


	Title
	Security of Computer Networks Seminar

	Code
	ÚINF/DSB1a/01
	Teacher
	Jirásek Jozef

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To present new knowledge in the area of cryptology and the security of computer networks in seminar form. To examine the current state of research in the area using conference proceedings and specialised journals.

	Content
	Seminar is oriented to the individual work of students who are pursuing diploma theses in the area of computer network security. 

	Exclusive courses
	ÚINF/DSL1a/01,ÚINF/DSN1a/01,ÚINF/DST1a/01

	Recommended reading  
	Special and research literature connected to Diploma theses according to recommendations of supervisor.

ISO 690: 1987 Documentation - Bibliographic references. Content, form and structure.

ISO 2145: 1978 Documentation - Numbering of divisions and subdivisions in written documents.


	Title
	Logic of Information Systems Seminar

	Code
	ÚINF/DSL1a/01
	Teacher
	Krajči Stanislav

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To present new knowledge in the area of logic of information and knowledge systems in seminar form. To examine the current state of research in the area using conference proceedings and specialised journals.

	Content
	Seminar is oriented to the individual work of students who are pursuing diploma theses in the area of logic of information systems.

	Exclusive courses
	ÚINF/DSB1a/01,ÚINF/DSN1a/01,ÚINF/DST1a/01

	Recommended reading  
	Special and research literature connected to Diploma theses according to recommendations of supervisor.

ISO 690: 1987 Documentation - Bibliographic references. Content, form and structure.

ISO 2145: 1978 Documentation - Numbering of divisions and subdivisions in written documents.


	Title
	Neural Networks and Stringology Seminar

	Code
	ÚINF/DSN1a/04
	Teacher
	Andrejková Gabriela

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To present new knowledge in the area of neural networks and stringology in seminar form. To examine the current state of research in the area using conference proceedings and specialised journals.

	Content
	Seminar is oriented to the individual work of students who are pursuing diploma theses in the area of neural networks and stringology.

	Alternate courses
	ÚINF/DSN1a/01

	Recommended reading  
	Special and research literature connected to Diploma theses according to recommendations of supervisor.

ISO 690: 1987 Documentation - Bibliographic references. Content, form and structure.

ISO 2145: 1978 Documentation - Numbering of divisions and subdivisions in written documents.


	Title
	Theoretical Informatics Seminar

	Code
	ÚINF/DST1a/01
	Teacher
	Geffert Viliam

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To present new knowledge in the area of theoretical informatics in seminar form. To examine the current state of research in the area using conference proceedings and specialised journals.

	Content
	Seminar is oriented to the individual work of students who are pursuing diploma theses in the area of theoretical foundations of informatics.

	Exclusive courses
	ÚINF/DSB1a/01,ÚINF/DSL1a/01,ÚINF/DSN1a/01

	Recommended reading  
	Special and research literature connected to Diploma theses according to recommendations of supervisor.

ISO 690: 1987 Documentation - Bibliographic references. Content, form and structure.

ISO 2145: 1978 Documentation - Numbering of divisions and subdivisions in written documents.


	Title
	Applied Informatics Seminar

	Code
	ÚINF/DSA1a/06
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To present new knowledge in the area of applied informatics in seminar form. To examine the current state of research in the area using conference proceedings and specialised journals.

	Content
	Seminar is oriented to the individual work of students who are pursuing diploma theses in the area of information system development, the application of combinatorial algorithms, etc.

	Recommended reading  
	Special and research literature connected to Diploma theses according to recommendations of supervisor.

ISO 690: 1987 Documentation - Bibliographic references. Content, form and structure.

ISO 2145: 1978 Documentation - Numbering of divisions and subdivisions in written documents.


	Title
	Security of Computer Networks Seminar

	Code
	ÚINF/DSB1b/01
	Teacher
	Jirásek Jozef

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To present new knowledge in the area of cryptology and security of computer networks in seminar form. To examine the current state of research in the area using conference proceedings and specialised journals.

	Content
	Seminar is oriented to the individual work of students who are pursuing diploma theses in the area of the security of computer networks.

	Automatic prerequisite courses
	ÚINF/DSB1a/01

	Recommended reading  
	Special and research literature connected to Diploma theses according to recommendations of supervisor.

ISO 690: 1987 Documentation - Bibliographic references. Content, form and structure.

ISO 2145: 1978 Documentation - Numbering of divisions and subdivisions in written documents.


	Title
	Logic of Information Systems Seminar

	Code
	ÚINF/DSL1b/01
	Teacher
	Krajči Stanislav

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To present new knowledge in the area of logic of information and knowledge systems in seminar form. To examine the current state of research in the area using conference proceedings and specialised journals.

	Content
	Seminar is oriented to the individual work of students who are pursuing diploma theses in the area of logic of information systems.

	Prerequisite courses
	ÚINF/DSL1a/01

	Automatic prerequisite courses
	ÚINF/DSL1a/01

	Recommended reading  
	Special and research literature connected to Diplomaa theses according to recommendations of supervisor.

ISO 690: 1987 Documentation - Bibliographic references. Content, form and structure.

ISO 2145: 1978 Documentation - Numbering of divisions and subdivisions in written documents.


	Title
	Neural Networks and Stringology Seminar

	Code
	ÚINF/DSN1b/04
	Teacher
	Andrejková Gabriela

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To present new knowledge in the area of neural networks and stringology in seminar form. To examine the current state of research in the area using conference proceedings and specialised journals.

	Content
	Seminar is oriented to the individual work of students who are pursuing diploma theses in the area of neural networks and stringology.

	Prerequisite courses
	ÚINF/DSN1a/04

	Alternate courses
	ÚINF/DSN1b/01


	Automatic rerequisite courses
	ÚINF/DSN1a/04

	Recommended reading  
	Special and research literature connected to Diploma theses according to recommendations of supervisor.

ISO 690: 1987 Documentation - Bibliographic references. Content, form and structure.

ISO 2145: 1978 Documentation - Numbering of divisions and subdivisions in written documents.


	Title
	Theoretical Informatics Seminar

	Code
	ÚINF/DST1b/01
	Teacher
	Geffert Viliam

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To present new knowledge in the area of theoretical informatics in seminar form. To examine the current state of research in the area using conference proceedings and specialised journals.

	Content
	Seminar is oriented to the individual work of students who are pursuing diploma theses in the area of the theoretical foundations of informatics.

	Prerequisite courses
	ÚINF/DST1a/01

	Automatic prerequisite courses
	ÚINF/DST1a/01

	Recommended reading  
	Special and research literature connected to Diplomaa theses according to recommendations of supervisor.

ISO 690: 1987 Documentation - Bibliographic references. Content, form and structure.

ISO 2145: 1978 Documentation - Numbering of divisions and subdivisions in written documents.


	Title
	Applied Informatics Seminar

	Code
	ÚINF/DSA1b/06
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To present new knowledge in the area of applied informatics in seminar form. To examine the current state of research in the area using conference proceedings and specialised journals.

	Content
	Seminar is oriented to the individual work of students who are pursuing diploma theses in the area of information system development, application of combinatorial algorithms, etc.

	Recommended reading  
	Special and research literature connected to Diploma theses according to recommendations of supervisor.

ISO 690: 1987 Documentation - Bibliographic references. Content, form and structure.

ISO 2145: 1978 Documentation - Numbering of divisions and subdivisions in written documents.


Elective courses

	Title
	Taxes and Information Systems

	Code
	ÚMV/DIS/04
	Teacher
	Cechlárová Katarína, Semanišin Gabriel, Soták Roman

	ECTS credits
	5
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Content
	Information system, subsystem, information system development life cycle. Visual modelling, overview of modelling techniques. Structured methodologies. Algorithms in taxes.

	Exclusive courses
	ÚMV/DIS/00

	Alternate courses
	ÚMV/DIS/00

	Recommended reading  
	Booch G., Jacobson I., Rumbaugh J.: The Unified Modelling Language user Guide, Addison-Wesley Pub. Co. 1998, ISBN 0-20157168-4


	Title
	Introductory Course in Quantum Computers

	Code
	ÚFV/KVP/02
	Teacher
	Mockovčiak Samuel

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Content
	Reasons to study quantum computers (QC): microtechnology, dissipation of energy, "classical PC" is time-demanding. Quantum mechanics for QC. Hilbert space of quantum states. Operators of observables. EPR paradox. Reversible gates. Qubits as quantum states, their evolution. Quantum memory registers. Logic circuits. Quantum algorithms. Superposition of states and parallelism of computations. Entaglement of quantum states. Teleportation. Quantum information.

	Recommended reading  
	J. Gruska: Quantum Computing, McGraw Hill, Maidenhead, 1999 

C.PWilliams, S.H. Clearwater: Explorations in Quantum Computing, 

Springer Verlag, New York, 1998 

G.Birkhoff, T.C.Bartee: Aplikovaná Algebra, Alfa, Bratislava, 1981 


	Title
	Object-oriented Programming

	Code
	ÚINF/OOP1/04
	Teacher
	Geffert Viliam

	ECTS credits
	4
	Hrs/week
	-/4

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Content
	Classes and objects; subclasses and inheritance. Instance and class variables and methods. Redefinition of methods, overfitting and encapsulation of data. Abstract classes. Polymorfism and its use in programming. Exceptions. Applets and aplications. Programming in concrete object oriented language.


	Title
	Informatics for Medicine

	Code
	ÚINF/MIN1/06
	Teacher
	Semanišin Gabriel

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	1, 3

	T/L method
	Practical

	Objective
	To acquaint students with the application of computer science to medicine with emphasis on the specific conditions for the so-called safety-relevant domain.

	Content
	Software development in the medical domain (radiotherapy and ultrasound). Syngo platform, MS .NET, C#, C++. Development based on so-called "V" development model. An overview of used software tools: RationalRose, RequisitePro, UITA, Caliber, ClearCase. Quality and process management and software company management according to CMMI methodology.


	Recommended reading  
	http://www.syngo.com

http://www.siemens.com


	Title
	Numerical Mathematics

	Code
	ÚMV/NM1/04
	Teacher
	Horváth Denis

	ECTS credits
	9
	Hrs/week
	4/3

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To acquaint students with basic numerical methods, with conditions of their use and with errors accompanying approximations by numerical methods. To lead the students to test their own computer programs corresponding to some numerical methods.

	Content
	Interpolation (ordinary, generalised). Numerical differentiation. Numerical integration (rules, errors). Gaussian quadrature. Interval-halving method. Regula falsi method. Newton's method. Method of successive iterations. Sturm's theorem. Bernoulli's method. Matrix inversion. LU-decomposition. Iterative methods for solving systems of linear equations. Least squares method. Approximating eigenvalues of a symmetric matrix via Jacobi's method.

	Exclusive courses
	ÚMV/NM1/03

	Alternate courses
	ÚMV/NM1/03

	Recommended reading  
	A. Ralston: A First Course in Numerical Analysis, McGraw-Hill, New York 1965

A. Björck and G. Dahlquist:  Numerical Methods, Prentice-Hall, Englewood Cliffs 1974; reprint Dover Publications, Mineola 2003


	Title
	Development of Web-oriented Database Applications

	Code
	ÚINF/TDB1/06
	Teacher
	Semanišin Gabriel

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	8, 10

	T/L method
	Practical

	Objective
	To teach students modern methods for the development of web-oriented applications with emphasis on database server ORACLE and programming techniques in JAVA.

	Content
	Oracle SQL Data Manipulation Language. Oracle SQL Data Definition Language. Oracle PL/SQL. Java JDBC API Java Database Connectivity. Java JDBC API. Java JSP. JSTL.

	Recommended reading  
	 http://www.oracle.com 


	Title
	Business Process Management

	Code
	ÚINF/BPM1/06
	Teacher
	Semanišin Gabriel

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2, 4

	T/L method
	Practical

	Objective
	To teach students the fundamental modelling techniques for and methods used in Business Process Management.

	Content
	An application of Model Driven Architecture (MDA) for problems belonging to the area of Business Process Management (BPM). Process modelling. Integration of applications in term of WebServices. Development of Enterprise Service Bus. Generating of algorithms, documentations and test plans. Work with specific software packages.

	Recommended reading  
	Patterns: SOA with an Enterprise Service Bus in WebSphere Application Server V6, SG24-

6494-00, Redbook, published 26 May 2005, last updated 6 June 2005,

Managing Information Access to an Enterprise Information System Using J2EE and Services

Oriented Architecture, SG24-6371-00, Redbook, published 3 February 2005

BPEL4WS Business Processes with WebSphere Business Integration: Understanding,

Modelling, Migrating, SG24-6381-00, Redbook, published 17 December 2004, last updated 22, December 2004


	Title
	Introduction to Artificial Intelligence

	Code
	ÚINF/UUI1/06
	Teacher
	Geffert Viliam, Schmotzer Milan

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	4

	T/L method
	Lecture

	Objective
	To familiarise students with basic information about artificial intelligence techniques. To give students the opportunity to study the literature of the field more deeply as required. 

	Content
	Goal of artificial intelligence, natural intelligence, edges of agent machine intelligence. Knowledge representation in AI (semantic networks, frames), reasoning. Problem solving in status space: non-informed versus informed deep and wide search, A*, solving of problems described as the game, iterative enhancement algorithms, problem solving by decomposition. Planning and scheduling, constraint logic programming, machine learning; computer vision: image recognition (flag described objects recognition, structural scene analysis), image preprocessing, image representation and description, object recognition. Natural language processing, artificial neural networks, knowledge systems (structure, characteristics, direct and backward reasoning, working with vague information), genetic algorithms, distributed artificial intelligence and multi-agent systems.

	Recommended reading  
	Russell S.J., Norvig P: Artificial Intelligence: A Modern Approach (2nd Edition), Prentice Hall, 2002, ISBN: 0137903952

Negnevitsky Michael: Artificial Intelligence: A Guide to Intelligent Systems (2nd Edition), Addison Wesley, 2004, ISBN: 0321204662

Luger George: Artificial Intelligence: Structures and Strategies for Complex Problem Solving (5th Edition), Addison Wesley, 2004, ISBN: 0321263189


	Title
	Introduction to mySAP Technology

	Code
	ÚINF/SAP1a/06
	Teacher
	Semanišin Gabriel

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	1, 3

	T/L method
	Practical

	Objective
	To provide an introduction to mySAP technology.

	Content
	Defining mySAP technology (products, innovations provided by SAP);

navigation (logon, screen design, calling functions); system kernel (client/server architecture, structure of an SAP system, processing in SAP); communication and integration technologies (remote function calls, internet technologies).

	Recommended reading  
	http://www.sap.com/




	Title
	Administration of mySAP System

	Code
	ÚINF/SAP1b/06
	Teacher
	Semanišin Gabriel

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2, 4

	T/L method
	Practical

	Objective
	To provide an introduction to the administration techniques of mySAP system.

	Content
	Fundamentals (system logon, configuring SAP logon); starting and stopping (starting SAP/Database, stopping SAP/Database); system configuration (parameters in SAP, parameters in Database); background tasks (scheduling background jobs, monitoring background jobs); database administration (extend tablespaces).

	Automatic rerequisite courses
	ÚINF/SAP1a/06

	Recommended reading  
	http://www.sap.com/


	Title
	Modern Methods of Sofware System Development

	Code
	ÚINF/MSW1/07
	Teacher
	Geffert Viliam, Chladný Vladimír, Semanišin Gabriel

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	1, 3

	T/L method
	Practical

	Objective
	To provide information on the development of software products and the management of large software projects.

	Content
	Software development life cycle. Initialisation and analyses of a project. Technical specification and implementation. Testing and acceptation procedures. Data transformation and testing. Pilot and parallel operation; support organisation. Modern technologies supporting development of software products. Organisational structure of IT companies.

	Recommended reading  
	http://murphy2.hab.sk/upjs 

http://www.ness-europe.com/ 

http://www.omg.org 

http://www.rational.com 

http://www.w3c.org


MATHEMATICS

Study programme   Economical and Financial Mathematics

(Full-time master)

Code   Title   ECTS   Credit   Hours/week Assessment
 Recommended Year/Semester

Compulsory courses

	ÚMV/PST1b/04
	Probability and Statistics
	6
	2/2
	Examination
	1/1 

	ÚMV/VKP1/01
	Selected Topics in Probability
	5
	3/-
	Examination
	1/1

	ÚMV/DPM1a/03
	Diploma Work
	2
	-/- 
	Recognition
	1/1 

	ÚMV/TH1/01
	Game Theory
	6
	3/1
	Examination
	1/1 

	ÚMV/MMF1/01
	Mathematical Methods in Finance
	6
	2/2
	Examination
	1/1 

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚMV/NPR1a/01
	Stochastic Processes 
	16
	3/2
	Examination
	1/2 

	ÚMV/APS1/99
	Applied Statistics
	6
	3/2
	Examination
	1/2 

	ÚMV/DPM1b/01
	Diploma Work
	2
	-/-
	Recognition
	1/2 

	ÚMV/MAE1/01
	Mathematical Economics
	5
	3/-
	Examination
	1/2 

	ÚMV/ZIP1/99
	Life Insurance
	1
	2/1
	Examination
	1/2 

	ÚMV/NPR1b/01
	Stochastic Processes 2
	6
	3/2
	Examination
	2/3 

	ÚMV/VP1/01
	Computational Statistics and Simulation Methods
	5
	1/2
	Examination
	2/3

	ÚMV/TS1/01
	Control Theory
	6
	3/1
	Examination
	2/3 

	ÚMV/DIS/01
	Taxes and Information Systems
	5
	3/2
	Examination
	2/3 

	ÚMV/DPM1c/01
	Diploma Work
	5
	-/-
	Recognition
	2/3 

	ÚMV/DPM1d/01
	Diploma Work
	12
	-/- 
	Recognition
	2/4


Compulsory elective courses

	ÚMV/THO1/01
	Queueing Theory
	6
	1/-
	 Examination
	1/1, 2/3 

	ÚMV/DBS/01
	Databases Systems
	6
	3/1
	 Examination
	1/2, 2/4 

	ÚMV/KOA1/01
	Combinatorial Algorithms
	2
	3/-
	 Examination
	1/2 

	ÚMV/TKO1/01
	Theory of Codes
	6
	1/-
	 Examination
	2/3 

	ÚMV/FAN/06
	Functional Analysis
	6
	3/1
	 Examination
	1/2


Recommended elective courses

	ÚMV/POI1/01
	Insurance
	3
	3/-
	 Examination
	1/1, 2/3

	ÚMV/PRA1/01
	Law
	3
	2/-
	 Examination
	1/1, 2/3

	ÚINF/OPS1/06
	Security of Computer Networks
	2
	2/2
	 Examination
	2/4

	ÚINF/PSO1/03
	Presentation Software
	2
	-/2
	 Assessment
	1/2 

	ÚMV/OIM1/00
	Evaluation of Investment Possibilities
	1
	2/-
	 Examination
	1/2 


Course units 

Compulsory courses

	Title
	Probability and Statistics

	Code
	ÚMV/PST1b/04
	Teacher
	Skřivánková Valéria, Ohriska Ján

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Random vectors, their distributions and characteristics. Correlation and regression. Random sample, sampling distributions and characteristics. Point estimates and their properties. Maximum likelihood method. Interval estimates; confidence interval construction. Testing of statistical hypothesis; critical region and level of significance. Parametric and nonparametric tests.

	Recommended reading  
	Mason-Lind.: Statistical Techniques in Business and Economics, Irwin, Inc., 1990


	Title
	Selected Topics in Probability

	Code
	ÚMV/VKP1/04
	Teacher
	Žežula Ivan

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To present the perspective of probability from the standpoint of measure theory and to have students understand the most important results of probability theory.

	Content
	General definition of probability. Distribution function and its properties. Basic types of multivariate distributions. Conditional distributions and means. Convolutions. Types of convergence of random variables. Strong law of large numbers. Central limit theorems.

	Alternate courses
	ÚMV/VKP1/99

	Recommended reading  
	Žežula, I.:  Lecture notes in AIS




	Title
	Game Theory

	Code
	ÚMV/TH1/04
	Teacher
	Cechlárová Katarína, Hajduková Jana

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach the basic methods of game theory and to have students model situations from everyday life as simple games.

	Content
	Examples of games. Extensive form of a game, value of the game. Von Neumann Morgenstern theory of utility. Matrix games and their solution. Bimatrix games.Theory of negotiations. n-person games: core, Shapley value. Economic applications of game theory.

	Alternate courses
	ÚMV/TH1/99

	Recommended reading  
	Binmore, K.: Fun and games, D.C. Heath, 1992

M. Chobot, F. Turnovec, V. Ulašin, Teória hier a rozhodovania, Alfa, Bratislava, 1991

Owen, G.:   Game Theory, Academic Press.

Thomas,   L.C.: Games, Theory and Applications,  Wiley, New York.

Bierman H.S, Fernandez L.,: Game Theory with Economic

Applications, Addison-Wesley, 1998

K. Cechlárová: Lecture notes in AIS 


	Title
	Applied Statistics

	Code
	ÚMV/APS1/99
	Teacher
	Žežula Ivan

	ECTS credits
	6
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students the most frequently applied statistical methods.

	Content
	Matrices and geometry of linear space. One- and multidimensional normal distribution and related distributions. General linear model. Regression. Analysis of variance. Analysis of covariance.

	Prerequisite courses
	ÚMV/PST1b/04

	Recommended reading  
	Seber: Linear regression analysis, Wiley, 1977




	Title
	Life Insurance

	Code
	ÚMV/ZIP1/99
	Teacher
	Žežula Ivan

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students the basics of insurance mathematics for life insurance.

	Content
	Life tables. Computation of premiums; various types of life insurance. Reserve of insurance.

	Prerequisite courses
	ÚMV/APS1/99

	Recommended reading  
	Gerber: Life insurance mathematics, Springer, 1997

Bowers et al.: Actuarial mathematics, The Society of Actuaries, 1986


	Title
	Computational Statistics and Simulation Methods

	Code
	ÚMV/VP1/04
	Teacher
	Žežula Ivan

	ECTS credits
	5
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To familiarise students with modern software and computational and simulation methods in statistics.

	Content
	Systems of statistical software. Computation of distribution functions. Matrix computations. Random numbers generation. General and specific methods for generating random numbers with a given distribution. Monte Carlo methods. Resampling. Exploratory data analysis.


	Alternate courses
	ÚMV/VP1/99

	Recommended reading  
	Abramowitz, Stegun: Handbook of mathematical functions,

Dover Publications, 1972

Deák: Random number generators and simulation, Akadémiai

kiadó, 1990

Fishman: Monte Carlo. Concepts, Algorithms, and Applications., Springer, 1996


Compulsory elective courses

	Title
	Theory of Codes

	Code
	ÚMV/TKO1/04
	Teacher
	Horňák Mirko

	ECTS credits
	6
	Hrs/week
	4/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To acquaint students with the basic principles and theoretical bases of text coding and possibilities for their application.

	Content
	Monoids. Basic notions of theory of codes. Examples of codes. Important classes of codes. Maximal codes. Submonoids generated by codes. Stable submonoids. Group codes. Free hull of a set of words. Test for recognising codes. Measure of a code. Bernoulli distribution. Dyck code. Complete sets in monoids. Thin codes. Composition of codes. Indecomposable codes.

	Recommended reading  
	J. Berstel and D. Perrin, Theory of Codes, Academic Press 1985.  


	Title
	Functional Analysis

	Code
	ÚMV/FAN/06
	Teacher
	Doboš Jozef

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Metric spaces and their fundamental properties. Complete metric space and the contrary mapping principle. Normed linear spaces. Hilbert's space. Linear operators. The spectrum of the operator.

	Recommended reading  
	N. Dunford, J.T. Schwartz, Linear operators, Part I, Generaly theory, New York, 1963

N. Dunford, J.T. Schwartz, Linear operators, Part II, Spectral theory, New York, 1963


Study programme   Informatic Mathematics

(Full-time master)

 Code   Title   ECTS Credit   Hours/week   Assessment
 Recommended Year/Semester

Compulsory courses

	ÚMV/DPM1a/03
	Diploma Work
	2
	-/-
	Recognition
	1/1 

	ÚMV/TIN1/03
	Theory of Information
	4
	2/-
	Examination
	1/1 

	ÚINF/MZK/06
	Mathematical Foundations of Cryptography
	6
	3/2
	Examination
	1/1 

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚMV/TKO1/04
	Theory of Codes
	6
	4/-
	Examination
	1/1, 2 /3 

	ÚMV/TMT/04
	Matroid Theory
	5
	3/-
	Examination
	1/1,2/3 

	ÚINF/VYZ1/04
	Computational Complexity
	4
	2/-
	Examination
	2/3 

	ÚINF/KKV1/06
	Classical and Quantum Computations
	6
	3/1
	Examination
	2/3 

	ÚMV/KOA1/04
	Combinatorial Algorithms
	5
	3/-
	Examination
	1/2 

	ÚMV/SKA1/99
	Combinatorial Algorithms Seminar
	2
	-/2
	Assessment
	1/2 

	ÚMV/TZ1/04
	Lattice Theory
	5
	2/1
	Examination
	1/2, 2/4 

	ÚMV/DSMIa/04
	Seminar on Diploma Work 
	2
	-/2
	Recognition
	1/2 

	ÚMV/DPM1b/04
	Diploma Work
	2
	-/-
	Recognition
	1/2 

	ÚMV/DSMIb/04
	Seminar on Diploma Work
	2
	-/2
	Recognition
	2/3 

	ÚMV/DPM1c/04
	Diploma Work
	5
	-/-
	Recognition
	2/3 

	ÚMV/ANP/03
	Algorithmically Unsolvable Problems
	4
	2/-
	Examination
	2/4 

	ÚMV/DBS/04
	Databases Systems
	6
	3/1
	Examination
	2/4 

	ÚMV/DSMIc/04
	Seminar on Diploma Work 
	2
	-/2
	Recognition
	2/4 

	ÚMV/DPM1d/04
	Diploma Work
	15
	-/-
	Recognition
	2/4 


Compulsory elective courses

	ÚMV/DIS/04
	Taxes and Information Systems
	5
	3/2
	Examination
	1/1

	ÚMV/PMTG/04
	Probabilistic Method in Graph Theory
	4
	2/-
	Examination
	1/2

	ÚMV/GZ/04
	Geometric Transformations
	5
	2/1
	Examination
	1/1, 2/3

	ÚMV/TS1/04
	Control Theory
	6
	3/1
	Examination
	1/1

	ÚMV/TGT/04
	Graph Theory
	4
	2/-
	Examination
	1/1, 2/3

	ÚFV/KVP/02
	Introductory Course in Quantum Computers
	3
	2/-
	Examination
	1/1, 2/3

	ÚFV/ZKM1/01
	Introductory Course in Quantum Mechanics for Informatics
	4
	2/1
	Examination
	1/1, 2/3

	ÚINF/ZNA1/06
	Foundations of  Knowledge Systems
	4
	2/-
	Examination
	1/1, 2/3

	ÚMV/ALA1/04
	Applied Linear Algebra
	5
	2/1
	Examination
	1/2

	ÚMV/FRG1/03
	Fractal Geometry
	4
	2/-
	Examination
	1/2

	ÚINF/KPI1/01
	Encoding and Transfer of Information
	4
	2/1
	Examination
	1/1

	ÚMV/TGR1/04
	Theory of Groups
	5
	2/1
	Examination
	1/2, 2/4

	ÚMV/TH1/04
	Game Theory
	6
	3/1
	Examination
	2/3


Elective courses

	ÚMV/THO1/04
	Queueing Theory
	6
	4/-
	Examination
	1/1, 2/3

	ÚMV/PST1b/04
	Probability and Statistics
	6
	2/2
	Examination
	1/1

	ÚMV/MAE1/04
	Mathematical Economics
	5
	3/-
	Examination
	1/2

	ÚMV/POT1/04
	Polyhedral Theory
	4
	2/-
	Examination
	1/2

	ÚMV/SVK1/01
	Student Scientific Conference
	4
	-/-
	Assessment
	1/2

	ÚMV/TCI/04
	Number Theory
	4
	2/-
	Examination
	1/2

	ÚMV/UAL/04
	Universal Algebra
	5
	3/-
	Examination
	1/2

	ÚMV/SVK1/01
	Student scientific conference
	4
	-/-
	Assessment
	1/2


Course units 

Compulsory courses

	Title
	Theory of Information

	Code
	ÚMV/TIN1/03
	Teacher
	Bukovský Lev

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To introduce students to mathematical attempts at solving selected problems of computer science.

	Content
	Measurement of information. Entropy and its properties. Shanon’s theorems. Coding and basic types of codes. Using of algebraic structures in construction of codes. Kolmogorov complexity. Basic properties and relation to the notion of entropy. Complexity and randomness.   

	Recommended reading  
	J. H. van Lint, Introduction to Coding Theory, Springer 1992

M. Li and P. Vitanyi, Kolmogorov Complexity and its Applications, Handbook of Theoretical Computer Science, Elsevier, 1990, p. 188-252


	Title
	Mathematical Foundations of Cryptography

	Code
	ÚINF/MZK/06
	Teacher
	Geffert Viliam, Lacko Vladimír

	ECTS credits
	6
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Classical cryptography. Steganography. Conventional symmetric cryptography. Feistel networks. Encryption modes: ECB, CBC, CFB, OFB. Security definitions. Models of an adversary. Cryptoanalysis. Asymmetric cryptosystems. One-way functions with trapdoors. RSA cryptosystem. El-Gamal cryptosystem. Generating large prime numbers. Elliptic curves cryptography. Keyed Hash functions. Collision resistant functions. Birthday paradox. SHA-1. Message authentication codes. Password security. Digital signatures. Blind signatures. Key management. X509. Certificates. Certification authorities. Electronic payments. Electronic cash.

	Exclusive courses
	ÚINF/UKR1/03


	Title
	Theory of Codes

	Code
	ÚMV/TKO1/04
	Teacher
	Horňák Mirko

	ECTS credits
	6
	Hrs/week
	4/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To acquaint students with the basic principles and theoretical bases of text coding and possibilities for their application.

	Content
	Monoids. Basic notions of theory of codes. Examples of codes. Important classes of codes. Maximal codes. Submonoids generated by codes. Stable submonoids. Group codes. Free hull of a set of words. Test for recognising codes. Measure of a code. Bernoulli distribution. Dyck code. Complete sets in monoids. Thin codes. Composition of codes. Indecomposable codes.

	Recommended reading  
	J. Berstel and D. Perrin, Theory of Codes, Academic Press 1985


	Title
	Matroid Theory

	Code
	ÚMV/TMT/04
	Teacher
	Horňák Mirko

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To acquaint students with basic notions of matroid theory and possibilities of using matroids in various disciplines of discrete mathematics.

	Content
	Independent sets and bases. Properties of rank function. Closure operator. Circuits. Duality in matroids. Hyperplanes. Submatroids. Restriction, contraction, minor of a matroid. Transversals. Radó-Hall's Theorem and its generalisations. Greedy algorithm versus matroids.

	Recommended reading  
	D. J. A. Welsh, Matroid Theory, Academic Press, 1976  


	Title
	Computational Complexity

	Code
	ÚINF/VYZ1/04
	Teacher
	Geffert Viliam

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To give students background in the computational complexity and theory of NP-completeness.

	Content
	Deterministic and nondeterministic algorithms with polynomial time; NP-completeness. Deterministic simulation of a nondeterministic Turing machine. Satisfiability of Boolean formulae. Other NP-complete problems: satisfiability of a formula in a conjunctive normal form, 3-satisfiability, 3-colorability of a graph, 3-colorability of a planar graph, knapsack problem, balancing, etc. Space bounded computations, classes LOG-space and P-space. Deterministic simulation: Savitch’s theorem. Closure under complement. Classification of computational complexity of problems.

	Alternate courses
	ÚINF/VYZ1/03 orÚINF/VYZ1/00

	Recommended reading  
	A.V.Aho and J.D.Ullman. The design and analysis of computer algorithms. Addison-Wesley, 1974.

P.van Emde Boas. Machine models and simulations. In J.van Leeuwen (ed.): Handbook of theoretical computer science. North-Holland, 1990.

Ch.K.Yap. Introduction to the theory of complexity classes. To be published by Oxford Univ. Press. (Electronic version available via anonymous ftp://cs.nyu.edu/pub/local/yap/complexity-bk).


	Title
	Classical and Quantum Computations

	Code
	ÚINF/KKV1/06
	Teacher
	Semanišin Gabriel

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To provide students information on quantum computers and quantum computations. To allow students to compare classical and quantum models and methods.

	Content
	The basics of classical theory of computation: Turing machines, Boolean circuits, parallel algorithms, probabilistic computation, NP-complete problems, and the idea of complexity of an algorithm.  Introduction of general quantum formalism (pure states, density matrices, and superoperators), universal gate sets and approximation theorems. Grover's algorithm, Shor's factoring algorithm, and the Abelian hidden subgroup problem. Parallel quantum computation, a quantum analogue of NP-completeness, and quantum error-correcting codes.

	Recommended reading  
	1. A. Yu. Kitaev, Classical and Quantum Computation, American Mathematical Society, Graduate Studies in Mathematics 47 (2002), ISBN 0-8218-3229-8 

2. Gruska, J: Quantum Computing. McGraw-Hill Londýn 1999 


	Title
	Combinatorial Algorithms

	Code
	ÚMV/KOA1/04
	Teacher
	Jendroľ Stanislav, Lacko Vladimír

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Content
	Introduction to graphs. Introduction to algorithms and complexity. Sorting algorithms. Search algorithms. Greedy algorithms. NP-completeness. Trees and rooted trees. Generating all spanning trees of a graph. Minimum spanning tree problem. Distance in graphs. Shortest path problem and its analogues. Location centres. Networks. Eulerian gaphs and Chinese Postman's Problem. Hamiltonian graphs. Travelling Salesman Problem. Matchings. Transportation and assignment problems.

	Exclusive courses
	ÚMV/KOO/04

	Recommended reading  
	1. N. Christophides, Graph Theory: An Algorithmic Approach,   Academic Press, New York 1975 

2. G. Chartrand, O. R. Oellermann, Applied and Algorithmic Graph Theory, McGraw-Hill, Inc., New York 1993


	Title
	Lattice Theory

	Code
	ÚMV/TZ1/04
	Teacher
	Lihová Judita

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Distributive and modular lattices, Boolean algebras. Ideals, representation of distributive lattices and Boolean algebras. Metric lattices. Congruence relations of lattices. 

	Recommended reading  
	G.Grätzer: General Lattice Theory, Birkhäuser, 1998


	Title
	Algorithmically Unsolvable Problems

	Code
	ÚMV/ANP/03
	Teacher
	Bukovský Lev

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	4

	T/L method
	Lecture

	Objective
	To introduce students to the most important results about the non-existence of an algorithm for solving a given problem.

	Content
	Axiomatic theories of natural numbers. Definability of recursive functions. Tarski’s theorem on undefinability of truth in formalised arithmethic. Godel incompleteness theorem. Algorithmic unsolvability of particular mathematical problems. Non-existence of an algorithm for finding a solution to Diophantine equations. Reduction of problems and degrees of unsolvability.  

	Recommended reading  
	J. Barwise ed., Handbook of Mathematical Logic, North Holland 1977S. C. Kleene, Introduction to the Metamathematics, Van Nostrand 1952, ruský preklad Moskva 1957.

E. Mendelson, Introduction to Mathematical Logic, Van Nostrand 1963. 

M. Davis, Hilbert's Tenth Problem is Unsolvable, Amer. Math. Monthly,1973, 233--269.


	Title
	Databases Systems

	Code
	ÚMV/DBS/04
	Teacher
	Soták Roman, Horňák Mirko

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	4

	T/L method
	Lecture, Practical

	Objective
	To teach students to use and understand the principles of database modelling and the theory of databases through work with a selected concrete database system.

	Content
	Formal foundations of database systems: logic of database systems, relation algebra. Functional dependencies, decompositions. Normal forms. SQL: aggregate functions, nested queries, modification of data, integrity constraints, modification of the table structure, transitive closure, next aspects of SQL.

	Recommended reading  
	J. Ullman: Principles of database and knowledge – base systems, Comp. Sci. Press., 1988


Compulsory elective courses

	Title
	Taxes and Information Systems

	Code
	ÚMV/DIS/04
	Teacher
	Cechlárová Katarína, Semanišin Gabriel, Soták Roman

	ECTS credits
	5
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Information system, subsystem, information system development life cycle. Visual modelling, overview of modelling techniques. Structured methodologies. Algorithms in taxes.

	Exclusive courses
	ÚMV/DIS/00

	Alternate courses
	ÚMV/DIS/00

	Recommended reading  
	Booch G., Jacobson I., Rumbaugh J.: The Unified Modelling Language user Guide, Addison-Wesley Pub. Co. 1998, ISBN 0-20157168-4


	Title
	Geometric Transformations

	Code
	ÚMV/GZ/04
	Teacher
	Ivančo Jaroslav

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To provide deeper knowledge of projective spaces and transformation groups. 

	Content
	Projective spaces, Projective transformations, collineations. Fixed elements of a collineation. A clasification of collineations.  

	Recommended reading  
	S. V. Duzhin, B. D. Chebotarevsky: Transformation Groups for Beginers, AMS  2004 


	Title
	Control Theory

	Code
	ÚMV/TS1/04
	Teacher
	Cechlárová Katarína

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students the basic concepts of controllable systems.

	Content
	Controllable systems. Pontrjagin maximum principle. Linear systems, bang-bang controls,  singular controls.. Discrete systems, dynamic programming, Bellmann’s optimality principle. Practical applications of theoretical results. 

	Alternate courses
	ÚMV/TS1/99 or ÚMV/TS1/00

	Recommended reading  
	K. Macki, A. Strauss: Introduction to Optimal Control Theory, Springer, 1980 

G. Feichtinger, R.F. Hartl: Optimale Kontrolle okonomischer Prozesse, Berlin, 1986


	Title
	Graph Theory

	Code
	ÚMV/TGT/04
	Teacher
	Jendroľ Stanislav, Madaras Tomáš

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To provide students deeper knowledge of graph theory.

	Content
	Connectivity of graphs. Hamiltonian graphs. Colouring of graphs. Planar graphs. Oriented graphs. Automorphism of graphs. Snarks. Minors of graphs.

	Recommended reading  
	J. Bang-Jensen and G. Gutin, Digraphs: Theory, Algorithms and Applications. Springer-Verlag London 2001

J. A. Bondy and U.S.R. Murty, Graph Theory with Applications. North Holland, Amsterdam 1976.

R. Diestel, Graph Theory, Springer-Verlag. New York 2000, 2nd edition. 


	Title
	Introductory Course in Quantum Computers

	Code
	ÚFV/KVP/02
	Teacher
	Mockovčiak Samuel

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Content
	Reasons to study quantum computers (QC): microtechnology, dissipation of energy, "classical PC" is time-demanding. Quantum mechanics for QC. Hilbert space of quantum states. Operators of observables. EPR paradox. Reversible gates. Qubits as quantum states, their evolution. Quantum memory registers. Logic circuits. Quantum algorithms. Superposition of states and parallelism of computations. Entaglement of quantum states. Teleportation. Quantum information..

	Recommended reading  
	J. Gruska: Quantum Computing, McGraw Hill, Maidenhead, 1999 

C.PWilliams, S.H. Clearwater: Explorations in Quantum Computing, 

Springer Verlag, New York, 1998 

G.Birkhoff, T.C.Bartee: Aplikovaná Algebra, Alfa, Bratislava, 1981


	Title
	Foundations of Knowledge Systems

	Code
	ÚINF/ZNA1/06
	Teacher
	Vojtáš Peter

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Content
	Relations of formal models: DBMS, SQL, and logic programming. Summary of different formal models of computational processes, connections among them and translations. Gentzenov systems, semantics and verification of programs. Formal specifications, temporal logics: formulas, models, tableaux.

	Recommended reading  
	M. Ben-Ari. Mathematical logic for Computer Science 2ed. Springer Verlag London 2001

J. Ullman. Principles of database and knowledge based systems. Comp. Sci. Press 1988

J. W. Lloyd. Foundations of logic programming. Springer Berlin 1987


	Title
	Applied Linear Algebra

	Code
	ÚMV/ALA1/04
	Teacher
	Studenovská Danica

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students basic knowledge about linear algebra; to make students able to apply the theory in concrete excercises.

	Content
	Matrices over Euclidean rings, canonical forms. Polynomial matrices. Similar matrices. Jordan normal form. Functions of matrices, sequences, series. Inversion of singular matrices, pseudoinverse matrices and their application.

	Alternate courses
	ÚMV/ALA1/99

	Recommended reading  
	H.E.Rose: Linear algebra, A pure mathematical approach, Birkhäuser   Verlag, 2002

D.Serre: Matrices, Theory and applications, Springer Verlag, 2002.

http://www.cs.ut.ee/~toomas_l/linalg/


	Title
	Fractal Geometry

	Code
	ÚMV/FRG1/03
	Teacher
	Bukovský Lev

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To introduce students to the mathematical approach to analysing the concept of a fractal with the possibility of using the results for the construction of fractals.

	Content
	Concept of a fractal. Basic topology of metric spaces. Self-similarity of a fractal. Fractal as fixpoint of a mapping. Construction of a fractal by iteration. Topological dimension and basic properties. Hausdorff measure and Hausdorff dimension. Topological and Hausdorff dimension of particular fractals. Some methods of construction of a fractal (topological dynamics).

	Recommended reading  
	G. A. Edgar: Measure, Topology and Fractal Geometry, Springer 1990

K. Falconer, Fractal Geometry, John Willey 1992

H. O. Peitgen, H. Jurgens and D. Saupe, Fractals for Classroom, I, II, Springer Verlag, Berlin 1991 


	Title
	Encoding and Transfer of Information

	Code
	ÚINF/KPI1/01
	Teacher
	Geffert Viliam, Jirásek Jozef

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students knowledge of basic principles of information theory, coding and data compression.

	Content
	Introduction to information theory: entropy, Markov models. Huffman coding, adaptive Huffman coding, applications. Arithmetic coding, dictionary techniques, applications. Lossless image compression. Scalar and vector quantisations. Differential encoding, delta modulation, subband coding, wavelets. Transform coding, DFT, DCT, application to JPEG. Analysis/synthesis schemes; fractal compression. Video compression.


	Alternate courses
	ÚINF/KPI1/00

	Recommended reading  
	D. Hankersson, G. Harris, P. Johnson: Introduction to Information Theory and Data Compression, CRC Pr.,1998

K. Sayood: Introduction to Data Compression, Morgan Kaufmann, 1996

J. Adámek: Coding and Inormation Theory, ČVUT, 1994 (Czech)


	Title
	Theory of Groups

	Code
	ÚMV/TGR1/04
	Teacher
	Lihová Judita

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Cyclic groups; quotient groups. Finitely generated Abelian groups. Groups of permutations and their applications. 


	Recommended reading  
	M.Hall: The Theory of Groups, New York, 1959

L.Fuchs: Abelian groups, Akadémiai Kiadó,Budapest, 1966


	Title
	Game Theory

	Code
	ÚMV/TH1/04
	Teacher
	Cechlárová Katarína, Hajduková Jana

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To teach the basic methods of game theory and to have students model situations from everyday life as simple games.

	Content
	Examples of games. Extensive form of a game, value of the game. Von Neumann Morgenstern theory of utility. Matrix games and their solution. Bimatrix games.Theory of negotiations. n-person games: core, Shapley value. Economic applications of game theory.


	Alternate courses
	ÚMV/TH1/99

	Recommended reading  
	K. Binmore, Fun and games, D.C. Heath, 1992

G. Owen: Game Theory, Academic Press.

L.C. Thomas:  Games, Theory and Applications,  Wiley, New York.

H.S. Bierman, L.Fernandez, Game Theory with Economic

Applications, Addison-Wesley, 1998


Elective courses

	Title
	Queueing Theory

	Code
	ÚMV/THO1/04
	Teacher
	Horňák Mirko

	ECTS credits
	6
	Hrs/week
	4/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To acquaint students with functioning of simple queuing systems and with the analysis of corresponding stochastic processes and Markov chains.

	Content
	Queuing system. Input request stream. Intensity and parameter of input request stream. Stationarity. Memoryless stochastic process. Markov's theorem. Ergodic theorem. Markov chain.

	Recommended reading  
	B.V. Gnedenko and I.N. Kovalenko, Introduction to Queueing Theory, Second Edition, Birkhauser Boston, Cambridge MA 1989


	Title
	Probability and Statistics

	Code
	ÚMV/PST1b/04
	Teacher
	Skřivánková Valéria, Ohriska Ján

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Random vectors, their distributions and characteristics. Correlation and regression. Random sample, sampling distributions and characteristics. Point estimates and their properties. Maximum likelihood method. Interval estimates; confidence interval construction. Testing of statistical hypothesis; critical region and level of significance. Parametric and nonparametric tests.

	Recommended reading  
	Mandenhall W.: Introduction to probability and statistics,PWS Publishers, Boston, 1987

Sincich T.: Statistics by example, Dellen Publishing Company, New Jersey, 1990


	Title
	Mathematical Economics

	Code
	ÚMV/MAE1/04
	Teacher
	Cechlárová Katarína

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To teach the basic concepts and methods of modern mathematical economics.

	Content
	The notion of exchange economy. Edgeworth box. Preferences and utility functions. Optimality in exchange economies. Existence of core. Walrasian equilibrium. Optimality and decentralisation. Production economies.

	Alternate courses
	ÚMV/MAE1/99

	Recommended reading  
	C.D. Aliprantis, D.J. Brown, O. Burkinshaw: Existence and optimality of competitive equilibria, Springer 1989 

W. Hildenbrand, A.P. Kirman: Equilibrium analysis, North Holland,

A. Takayama: Mathematical economics, Cambridge University Press, 1985


	Title
	Polyhedral Theory

	Code
	ÚMV/POT1/04
	Teacher
	Jendroľ Stanislav

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To teach students basic knowledge of the theory of convex polyhedra and polyhedral maps.

	Content
	Combinatorial and geometric properties of three-dimensional convex polyhedra and their analogues: polyhedral maps. Euler’s theorem; Steinitz’s theorem. Light subgraphs. Face and vertex vectors. Groups of symmetries of polyhedra. Applications in optimisation and chemistry.

	Recommended reading  
	B. Grunbaum: Convex polytopes (2nd edition), Springer New York 2003

G.M. Ziegler: Lectures on Polytopes, Springer-Verlag, New York, 1996


	Title
	Number Theory

	Code
	ÚMV/TCI/04
	Teacher
	Harminc Matúš

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To familiarise students with the divisibility and congruences of integers, linear and quadratic congruences and arithmetic functions.  

	Content
	Euclidean algorithm. Fundamental theorem of arithmetic. Primes, composites, canonical form and its applications. Congruences, criteria of divisibility. Arithmetic functions. Euler’s theorem. Fermat’s theorem. Wilson’s theorem. Linear and quadratic congruences.  

	Recommended reading  
	M. B. Nathanson: Elementary Methods in Number Theory. Springer, 2000

H. E. Rose: A Course in Number Theory. Clarendon Press, Oxford, 1994


	Title
	Universal Algebra

	Code
	ÚMV/UAL/04
	Teacher
	Studenovská Danica

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To provide basic knowledge of universal algebra and to make students able to apply this knowledge in concrete situations.

	Content
	Algebraic structures. Homomorphisms and congruences. Direct and subdirect products. Terms. Free algebras. Birkhoff’s theorems about varieties.

	Exclusive courses
	ÚMV/KAL1/04

	Recommended reading  
	S.Burris, H.P.Sankappanavar: A Course in Universal Algebra. Springer-Verlag, 1981

B. Jónsson: Topics in universal algebra, Springer-Verlag 1972

G. Grätzer: Universal Algebra, 2nd edition, Springer Verlag, 1979


Study programme  Manager Mathematics

(Full-time master)

      Code  Title  ECTS  Credit  Hours/week Assessment
Recommended Year/Semester

Compulsory courses

	ÚMV/DPM1a/03
	Diploma Work
	2
	-/-
	Recognition
	1/1

	ÚMV/PST1b/04
	Probability and Statistics
	6
	2/2
	Examination
	1/1

	ÚMV/TH1/04
	Game Theory
	6
	3/1
	Examination
	1/1

	ÚMV/TS1/04
	Control Theory
	6
	3/1
	Examination
	1/1

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚMV/DPM1b/04
	Diploma Work
	2
	-/-
	Recognition
	1/2

	ÚMV/KOO/04
	Combinatorial Optimisation
	6
	3/1
	Examination
	1/2

	ÚMV/DBS/04
	Databases Systems
	6
	3/1
	Examination
	1/2

	ÚMV/MAE1/04
	Mathematical Economics
	5
	3/-
	Examination
	1/2

	ÚINF/KKV1/06
	Classical and quantum Computations
	6
	3/1
	Examination
	2/3

	ÚMV/THO1/04
	Queueing Theory
	6
	4/-
	Examination
	2/3

	ÚMV/DPM1c/04
	Diploma Work
	5
	-/-
	Recognition
	2/3

	ÚMV/DPM1d/04
	Diploma Work
	15
	-/-
	Recognition
	2/4

	ÚMV/FAN/06
	Functional Analysis
	6
	3/1
	Examination
	1/2


Compulsory elective courses

	ÚINF/ZNA1/06
	Foundations of Knowledge Systems
	4
	2/-
	Examination
	1/1

	ÚINF/MZK/06
	Mathematical Foundations of Cryptography
	6
	3/2
	Examination
	1/1

	ÚMV/PRA1/04
	Law
	3
	2/-
	Examination
	1/1, 2/3

	ÚMV/TGT/04
	Graph Theory
	4
	2/-
	Examination
	1/1, 2/3

	ÚMV/TIN1/03
	Theory of Information
	4
	2/-
	Examination
	1/1, 2/3

	ÚMV/TKO1/04
	Theory of Codes
	6
	4/-
	Examination
	1/1, 2/3

	ÚMV/TMT/04
	Matroid Theory
	5
	3/-
	Examination
	1/1, 2/3

	ÚINF/VYZ1/04
	Computational Complexity
	4
	2/-
	Examination
	1/1, 2/3

	ÚMV/GZ/04
	Geometric Transformations
	5
	2/1
	Examination
	1/1, 2/3

	ÚMV/FRG1/03
	Fractal Geometry
	4
	2/-
	Examination
	1/2

	ÚMV/TGR1/04
	Theory of Groups
	5
	2/1
	Examination
	1/2

	ÚMV/SKA1/99
	Seminar on Combinatorial Algorithms
	2
	-/2
	Assessment
	1/2

	ÚMV/APS1/99
	Applied Statistics
	6
	3/2
	Examination
	1/2

	ÚMV/ALA1/04
	Applied Linear Algebra
	5
	2/1
	Examination
	1/2, 2/4

	ÚMV/POT1/04
	Polyhedral Theory
	4
	2/-
	Examination
	1/2, 2/4

	ÚMV/UAL/04
	Universal Algebra
	5
	3/-
	Examination
	1/2, 2/4


Recommended elective courses

	ÚMV/SVK1/01
	Student scientific conference
	4
	-/-
	Assessment
	1/2


Course units 

Compulsory courses

	Title
	Probability and Statistics

	Code
	ÚMV/PST1b/04
	Teacher
	Skřivánková Valéria, Ohriska Ján

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Random vectors, their distributions and characteristics. Correlation and regression. Random sample, sampling distributions and characteristics. Point estimates and their properties. Maximum likelihood method. Interval estimates; confidence interval construction. Testing of statistical hypothesis; critical region and level of significance. Parametric and nonparametric tests.

	Recommended reading  
	Mason-Lind.:Statistical Techniques in Business and Economics, Irwin, Inc., 1990

Skřivánková, V:Pravdepodobnosť v príkladoch, UPJŠ, Košice, 2006

Skřivánková, V.-Hančová, M.:Štatistika v príkladoch, UPJŠ, Košice, 2005


	Title
	Game Theory

	Code
	ÚMV/TH1/04
	Teacher
	Cechlárová Katarína, Hajduková Jana

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach the basic methods of game theory and to have students model situations from everyday life as simple games.

	Content
	Examples of games. Extensive form of a game, value of the game. Von Neumann Morgenstern theory of utility. Matrix games and their solution. Bimatrix games.Theory of negotiations. N-person games: core, Shapley value. Economic applications of game theory.

	Alternate courses
	ÚMV/TH1/99

	Recommended reading  
	K. Binmore, Fun and games, D.C. Heath, 1992.

M. Chobot, F. Turnovec, V. Ulašin, Teória hier a rozhodovania, Alfa, Bratislava, 1991.

G. Owen,  Game Theory, Academic Press.

L.C. Thomas,  Games, Theory and Applications,  Wiley, New York.

H.S. Bierman, L.Fernandez, Game Theory with Economic

Applications, Addison-Wesley, 1998.

K. Cechlárová: Lecture notes in AIS 


	Title
	Combinatorial Optimisation

	Code
	ÚMV/KOO/04
	Teacher
	Jendroľ Stanislav, Lacko Vladimír

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students basic knowledge about the  methods of modelling and controlling and how to apply them to typical problems using methods of discrete mathematics.

	Content
	Complexity of combinatorial algorithms. Sorting problems. Searching  algorithms. Greedy algorithm. Trees and spanning trees: rooted trees. Minimal spanning tree problem. Optimal path problems. Introduction to network analysis. Distribution problems. Flows. Assignment problem. The Chinese Postman problem. The Travelling Salesman problem. Transportation problems.

	Exclusive courses
	ÚMV/KOA1/04

	Recommended reading  
	N. Christofides: Graph Theory - An Algorithmic approach, Academic Press, New York 1975 (ruský preklad z r. 1978)

G. Chartrand, O.R. Vellermann: Applied and Algorithmic Graph Theory, McGraw-Hill, Inc. New York 1993


	Title
	Classical and Quantum Computations

	Code
	ÚINF/KKV1/06
	Teacher
	Semanišin Gabriel

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To provide students information on quantum computers and quantum computations. To allow students to compare classical and quantum models and methods.

	Content
	The basics of classical theory of computation: Turing machines, Boolean circuits, parallel algorithms, probabilistic computation, NP-complete problems, and the idea of complexity of an algorithm.  Introduction of general quantum formalism (pure states, density matrices, and superoperators), universal gate sets and approximation theorems. Grover's algorithm, Shor's factoring algorithm, and the Abelian hidden subgroup problem. Parallel quantum computation, a quantum analogue of NP-completeness, and quantum error-correcting codes.

	Recommended reading  
	1 A. Yu. Kitaev, Classical and Quantum Computation, American Mathematical Society, Graduate Studies in Mathematics 47 (2002), ISBN 0-8218-3229-8 

1 Gruska, J: Quantum Computing. McGraw-Hill Londýn 1999 


	Title
	Functional Analysis

	Code
	ÚMV/FAN/06
	Teacher
	Doboš Jozef

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Metric spaces and their fundamental properties. Complete metric space and the contrary mapping principle. Normed linear spaces. Hilbert's space. Linear operators. The spectrum of the operator.

	Recommended reading  
	N. Dunford, J.T. Schwartz, Linear operators, Part I, Generaly theory, New York, 1963

N. Dunford, J.T. Schwartz, Linear operators, Part II, Spectral theory, New York, 1963


Compulsory elective courses

	Title
	Foundations of Knowledge Systems

	Code
	ÚINF/ZNA1/06
	Teacher
	Vojtáš Peter

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Content
	Relations of formal models: DBMS, SQL, and logic programming. Summary of different formal models of computational processes, connections among them and translations. Gentzenov systems, semantics and verification of programs. Formal specifications, temporal logics: formulas, models, tableaux.

	Recommended reading  
	M. Ben-Ari. Mathematical logic for Computer Science 2ed. Springer Verlag London 2001

J. Ullman. Principles of database and knowledge based systems. Comp. Sci. Press 1988

J. W. Lloyd. Foundations of logic programming. Springer Berlin 1987


	Title
	Mathematical Foundations of Cryptography

	Code
	ÚINF/MZK/06
	Teacher
	Geffert Viliam, Lacko Vladimír

	ECTS credits
	6
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Classical cryptography. Steganography. Conventional symmetric cryptography. Feistel networks. Encryption modes: ECB, CBC, CFB, OFB. Security definitions. Models of an adversary. Cryptoanalysis. Asymmetric cryptosystems. One-way functions with trapdoors. RSA cryptosystem. El-Gamal cryptosystem. Generating large prime numbers. Elliptic curves cryptography. Keyed Hash functions. Collision resistant functions. Birthday paradox. SHA-1. Message authentication codes. Password security. Digital signatures. Blind signatures. Key management. X509. Certificates. Certification authorities. Electronic payments. Electronic cash.

	Exclusive courses
	ÚINF/UKR1/03


	Title
	Graph Theory

	Code
	ÚMV/TGT/04
	Teacher
	Jendroľ Stanislav, Madaras Tomáš

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To provide students deeper knowledge of graph theory.

	Content
	Connectivity of graphs. Hamiltonian graphs. Colouring of graphs. Planar graphs. Oriented graphs. Automorphism of graphs. Snarks. Minors of graphs.

	Recommended reading  
	J. Bang-Jensen and G. Gutin, Digraphs: Theory, Algorithms and Applications. Springer-Verlag London 2001

J. A. Bondy and U.S.R. Murty, Graph theory with applications. North Holland, Amsterdam 1976.

R. Diestel, Graph Theory, Springer-Verlag. New York 2000, 2nd edition. 


	Title
	Theory of Information

	Code
	ÚMV/TIN1/03
	Teacher
	Bukovský Lev

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To introduce students to mathematical attempts at solving selected problems of computer science.

	Content
	Measurement of information. Entropy and its properties. Shanon’s theorems. Coding and basic types of codes. Using of algebraic structures in construction of codes. Kolmogorov complexity. Basic properties and relation to the notion of entropy. Complexity and randomness.   

	Recommended reading  
	J.Adámek, Kódovaní a teorie informace, Vydavatelství ČVUT, Praha 1994

J. Černý, Entrópia a informácia v kybernetike, Alfa 1981 

M. Li and P. Vitanyi, Kolmogorov Complexity and its Applications, Handbook of Theoretical Computer Science, Elsevier, 1990, p. 188-252.


	Title
	Theory of Codes

	Code
	ÚMV/TKO1/04
	Teacher
	Horňák Mirko

	ECTS credits
	6
	Hrs/week
	4/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To acquaint students with the basic principles and theoretical bases of text coding and possibilities for their application.

	Content
	Monoids. Basic notions of theory of codes. Examples of codes. Important classes of codes. Maximal codes. Submonoids generated by codes. Stable submonoids. Group codes. Free hull of a set of words. Test for recognising codes. Measure of a code. Bernoulli distribution. Dyck code. Complete sets in monoids. Thin codes. Composition of codes. Indecomposable codes.

	Recommended reading  
	J. Berstel and D. Perrin, Theory of Codes, Academic Press 1985 


	Title
	Matroid theory

	Code
	ÚMV/TMT/04
	Teacher
	Horňák Mirko

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To acquaint students with basic notions of matroid theory and possibilities of using matroids in various disciplines of discrete mathematics.

	Content
	Independent sets and bases. Properties of rank function. Closure operator. Circuits. Duality in matroids. Hyperplanes. Submatroids. Restriction, contraction, minor of a matroid. Transversals. Radó-Hall's Theorem and its generalisations. Greedy algorithm versus matroids.

	Recommended reading  
	D. J. A. Welsh, Matroid Theory, Academic Press, 1976.   


	Title
	Computational complexity

	Code
	ÚINF/VYZ1/04
	Teacher
	Geffert Viliam

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To give students background in the computational complexity and theory of NP-completeness.

	Content
	Deterministic and nondeterministic algorithms with polynomial time; NP-completeness. Deterministic simulation of a nondeterministic Turing machine. Satisfiability of Boolean formulae. Other NP-complete problems: satisfiability of a formula in a conjunctive normal form, 3-satisfiability, 3-colorability of a graph, 3-colorability of a planar graph, knapsack problem, balancing, etc. Space bounded computations, classes LOG-space and P-space. Deterministic simulation: Savitch’s theorem. Closure under complement. Classification of computational complexity of problems.


	Alternate courses
	ÚINF/VYZ1/03 orÚINF/VYZ1/00

	Recommended reading  
	A.V.Aho and J.D.Ullman. The design and analysis of computer algorithms. Addison-Wesley, 1974.

P.van Emde Boas. Machine models and simulations. In J.van Leeuwen (ed.): Handbook of theoretical computer science. North-Holland, 1990.

Ch.K.Yap. Introduction to the theory of complexity classes. To be published by Oxford Univ. Press. (Electronic version available via anonymous ftp://cs.nyu.edu/pub/local/yap/complexity-bk).


	Title
	Fractal Geometry

	Code
	ÚMV/FRG1/03
	Teacher
	Bukovský Lev

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To introduce students to the mathematical approach to analysing the concept of a fractal with the possibility of using the results for the construction of fractals.

	Content
	Concept of a fractal. Basic topology of metric spaces. Self-similarity of a fractal. Fractal as fixpoint of a mapping. Construction of a fractal by iteration. Topological dimension and basic properties. Hausdorff measure and Hausdorff dimension. Topological and Hausdorff dimension of particular fractals. Some methods of construction of a fractal (topological dynamics).


	Title
	Theory of Groups

	Code
	ÚMV/TGR1/04
	Teacher
	Lihová Judita

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Cyclic groups; quotient groups. Finitely generated Abelian groups. Groups of permutations and their applications.

	Recommended reading  
	M.Hall: The Theory of Groups, New York, 1959


	Title
	Applied Statistics

	Code
	ÚMV/APS1/99
	Teacher
	Žežula Ivan

	ECTS credits
	6
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students the most frequently applied statistical methods.

	Content
	Matrices and geometry of linear space. One- and multidimensional normal distribution and related distributions. General linear model. Regression. Analysis of variance. Analysis of covariance.

	Prerequisite courses
	ÚMV/PST1b/04

	Recommended reading  
	Seber: Linear regression analysis, Wiley, 1977


	Title
	Applied Linear Algebra

	Code
	ÚMV/ALA1/04
	Teacher
	Studenovská Danica

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2, 4

	T/L method
	Lecture, Practical

	Objective
	To teach students basic knowledge about linear algebra; to make students able to apply the theory in concrete excercises.

	Content
	Matrices over Euclidean rings, canonical forms. Polynomial matrices. Similar matrices. Jordan normal form. Functions of matrices, sequences, series. Inversion of singular matrices, pseudoinverse matrices and their application.

	Alternate courses
	ÚMV/ALA1/99

	Recommended reading  
	M. Fiedler: Speciálni matice a jejich použití v numerické matematice, 


	Title
	Universal Algebra

	Code
	ÚMV/UAL/04
	Teacher
	Studenovská Danica

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	8, 10

	T/L method
	Lecture

	Objective
	To provide basic knowledge of universal algebra and to make students able to apply this knowledge in concrete situations.             

	Content
	Algebraic structures. Homomorphisms and congruences. Direct and subdirect products. Terms. Free algebras. Birkhoff’s theorems about varieties.

	Exclusive courses
	ÚMV/KAL1/04

	Recommended reading  
	M.Kolibiar a kol.: Algebra a príbuzné disciplíny. Bratislava, 1991. 

S.Burris, H.P.Sankappanavar: A Course in Universal Algebra. Springer-Verlag, 1981.  


Study programme   Mathematics

(Full-time master)

Code   Title   ECTS   Credit   Hours/week   Assessment Recommended Year/Semester

Compulsory courses

	ÚMV/DPM1a/03
	Diploma Work
	2
	-/-
	Recognition
	1/3

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚMV/TGT/01
	Graph Theory
	4
	2/-
	Examination
	1/3

	ÚMV/UAS/01
	Ordered Algebraic Structures
	5
	2/1
	Examination
	1/3

	ÚMV/TOP/03
	Topology
	4
	2/-
	Examination
	1/3

	ÚMV/UAL/01
	Universal Algebra
	5
	3/-
	Examination
	1/2

	ÚMV/POT1/01
	Polyhedral Theory
	4
	2/-
	Examination
	1/2

	ÚMV/TGR1/01
	Theory of Groups
	5
	2/1
	Examination
	1/2

	ÚMV/DPM1b/01
	Diploma Work
	2
	-/-
	Recognition
	1/2

	ÚMV/DSMa/04
	Seminar on Diploma Work 
	2
	-/2
	Recognition
	1/2

	ÚMV/TMT/01
	Matroid Theory
	5
	3/-
	Examination
	2/3

	ÚMV/DPM1c/01
	Diploma Work
	2
	-/-
	Recognition
	2/3

	ÚMV/DSMb/04
	Seminar on Diploma Work
	2
	-/2
	Recognition
	2/1

	ÚMV/VKP1/01
	Selected Topics in Probability
	5
	3/-
	Examination
	2/3

	ÚMV/DIR/06
	Differential and Integral Equations
	6
	3/1
	Examination
	2/3

	ÚMV/KOO/01
	Combinatorial Optimisation
	6
	3/1
	Examination
	2/4

	ÚMV/DPM1d/01
	Diploma Work
	15
	-/-
	Recognition
	2/4

	ÚMV/DSMc/04
	Seminar on Diploma Work 
	2
	-/2
	Recognition
	2/2

	ÚMV/FAN/06
	Functional Analysis
	6
	3/1
	Examination
	1/2


Compulsory elective courses

	ÚINF/MZK/06
	Mathematical Foundations of Cryptography
	6
	3/2
	Examination
	1/3

	ÚMV/GZ/01
	Geometric Transformations
	5
	2/1
	Examination
	1/1, 2/3

	ÚMV/PST1b/01
	Probability and Statistics
	6
	2/2
	Examination
	1/1, 2/3

	ÚMV/TH1/01
	Game Theory
	6
	3/1
	Examination
	1/1, 2/3

	ÚMV/TKO1/01
	Theory of Codes
	6
	1/-
	Examination
	1/1, 2/3

	ÚMV/PMTG/01
	Probability Method in Graph Theory
	4
	2/-
	Examination
	1/2

	ÚMV/ALA1/01
	Applied Linear Algebra
	5
	2/1
	Examination
	1/2, 2/4

	ÚMV/FRG1/03
	Fractal Geometry
	4
	2/-
	Examination
	1/2

	ÚMV/TCI/01
	Number Theory
	4
	2/-
	Examination
	1/2

	ÚMV/SKA1/99
	Combinatorial Algorithms Seminar
	2
	-/2
	Assessment
	2/4

	ÚMV/TK/07
	Theory of Categories
	5
	2/1
	Examination
	1/2

	ÚMV/TRF/07
	Real Functions Theory 
	5
	2/1
	Examination
	1/1


Recommended elective courses

	ÚINF/ZNA1/06
	Foundations of Knowledge Systems
	4
	2/-
	Examination
	2/3

	ÚMV/TIN1/03
	Theory of Information
	4
	2/-
	Examination
	1/1, 2/3

	ÚMV/TS1/01
	Control Theory
	6
	3/1
	Examination
	1/1, 2/3

	ÚINF/VYZ1/01
	Computational Complexity
	4
	2/-
	Examination
	1/1, 2/3

	ÚMV/ANP/03
	Algorithmically Unsolvable Problems
	4
	2/-
	Examination
	1/2

	ÚMV/PME/04
	Matching Models in Economics
	5
	2/1
	Examination
	1/2

	ÚMV/SVK1/01
	Student scientific conference
	4
	-/-
	Assessment
	1/2


Course units 

Compulsory courses

	Title
	Graph Theory

	Code
	ÚMV/TGT/04
	Teacher
	Jendroľ Stanislav, Madaras Tomáš

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To provide students deeper knowledge of graph theory.

	Content
	Connectivity of graphs. Hamiltonian graphs. Colouring of graphs. Planar graphs. Oriented graphs. Automorphism of graphs. Snarks. Minors of graphs.

	Recommended reading  
	J. Bang-Jensen and G. Gutin, Digraphs: Theory, Algorithms and Applications. Springer-Verlag London 2001

J. A. Bondy and U.S.R. Murty, Graph Theory with Applications. North Holland, Amsterdam 1976

R. Diestel, Graph Theory, Springer-Verlag. New York 2000, 2nd edition. 


	Title
	Ordered Algebraic Structures

	Code
	ÚMV/UAS/04
	Teacher
	Lihová Judita

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Partially ordered, linearly ordered, lattice ordered groups. Partially ordered and linearly ordered rings, fields; lattice ordered rings. 

	Recommended reading  
	L.Fuchs: Partially ordered algebraic systems, Pergamon Press, 1963 


	Title
	Topology

	Code
	ÚMV/TOP/07
	Teacher
	Bukovský Lev

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Content
	Basic notions and results of set-theoretical topology. Connected and arcwise connected space. Compactness. Čech-Stone compactification. Uniform space, basic properties. The notion of a manifold and examples of manifolds. Homotopy, homotopy group. Homotopy group of a simple manifold. Fix point theorem proved by using properties of homotopy groups.

	Recommended reading  
	I.M.Singer and J.A.Thorpe, Lecture Notes on Elementary Topology and Geometry, Springer 1967

R. Engelking, General Topology, Heldermann 1999


	Title
	Universal Algebra

	Code
	ÚMV/UAL/04
	Teacher
	Studenovská Danica

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To provide basic knowledge of universal algebra and to make students able to apply this knowledge in concrete situations.             

	Content
	Algebraic structures. Homomorphisms and congruences. Direct and subdirect products. Terms. Free algebras. Birkhoff’s theorems about varieties.

	Exclusive courses
	ÚMV/KAL1/04

	Recommended reading  
	S.Burris, H.P.Sankappanavar: A Course in Universal Algebra. Springer-Verlag, 1981

B. Jónsson: Topics in universal algebra, Springer-Verlag 1972

G. Grätzer: Universal Algebra, 2nd edition, Springer Verlag, 1979


	Title
	Polyhedral Theory

	Code
	ÚMV/POT1/04
	Teacher
	Jendroľ Stanislav

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To teach students basic knowledge of the theory of convex polyhedra and polyhedral maps.

	Content
	Combinatorial and geometric properties of three-dimensional convex polyhedra and their analogues: polyhedral maps. Euler’s theorem; Steinitz’s theorem. Light subgraphs. Face and vertex vectors. Groups of symmetries of polyhedra. Applications in optimisation and chemistry.

	Recommended reading  
	B. Grunbaum: Convex polytopes (2nd edition), Springer New York 2003

G.M. Ziegler: Lectures on Polytopes, Springer-Verlag, New York, 1996



	Title
	Theory of Groups

	Code
	ÚMV/TGR1/04
	Teacher
	Lihová Judita

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Cyclic groups; quotient groups. Finitely generated Abelian groups. Groups of permutations and their applications. 

	Recommended reading  
	M.Hall: The Theory of Groups, New York, 1959

L.Fuchs: Abelian groups, Akadémiai Kiadó,Budapest, 1966



	Title
	Matroid theory

	Code
	ÚMV/TMT/04
	Teacher
	Horňák Mirko

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To acquaint students with basic notions of matroid theory and possibilities of using matroids in various disciplines of discrete mathematics.

	Content
	Independent sets and bases. Properties of rank function. Closure operator. Circuits. Duality in matroids. Hyperplanes. Submatroids. Restriction, contraction, minor of a matroid. Transversals. Radó-Hall's Theorem and its generalisations. Greedy algorithm versus matroids.

	Recommended reading  
	D. J. A. Welsh, Matroid Theory, Academic Press, 1976  


	Title
	Selected Topics in Probability

	Code
	ÚMV/VKP1/04
	Teacher
	Žežula Ivan

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To present the perspective of probability from the standpoint of measure theory and to have students understand the most important results of probability theory.

	Content
	General definition of probability. Distribution function and its properties. Basic types of multivariate distributions. Conditional distributions and means. Convolutions. Types of convergence of random variables. Strong law of large numbers. Central limit theorems.

	Alternate courses
	ÚMV/VKP1/99

	Recommended reading  
	Loeve: Probability theory, Van Nostrand, 1960

Rényi: Foundations of Probability, Holden-Day, 1970


	Title
	Differential and Integral Equations

	Code
	ÚMV/DIR/06
	Teacher
	Mihalíková Božena

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Content
	Boundary value problems. Asymptotic properties and the stability of linear differential systems. Fredholm's integral equations with degenerate and nondegenerate kernel. Integral equations with symmetric kernel.


	Prerequisite courses
	ÚMV/FAN/06 orÚMV/FAN/04

	Recommended reading  
	P. Hartman, Ordinary differential equations, New York, 1964

G.F.Trikomi, Integral equations, New York, 1967


	Title
	Combinatorial Optimisation

	Code
	ÚMV/KOO/04
	Teacher
	Jendroľ Stanislav, Lacko Vladimír

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	4

	T/L method
	Lecture, Practical

	Objective
	To teach students basic knowledge about the  methods of modelling and controlling and how to apply them to typical problems using methods of discrete mathematics.

	Content
	Complexity of combinatorial algorithms. Sorting problems. Searching  algorithms. Greedy algorithm. Trees and spanning trees: rooted trees. Minimal spanning tree problem. Optimal path problems. Introduction to network analysis. Distribution problems. Flows. Assignment problem. The Chinese Postman problem. The Travelling Salesman problem. Transportation problems.


	Exclusive courses
	ÚMV/KOA1/04

	Recommended reading  
	N. Christofides: Graph Theory - An Algorithmic approach, Academic Press, New York 1975 (ruský preklad z r. 1978).

J. Plesník: Grafové algoritmy, Veda Bratislava 1983.

G. Chartrand, O.R. Vellermann: Applied and Algorithmic Graph Theory, McGraw-Hill, Inc. New York 1993.


	Title
	Functional Analysis

	Code
	ÚMV/FAN/06
	Teacher
	Doboš Jozef

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Metric spaces and their fundamental properties. Complete metric space and the contrary mapping principle. Normed linear spaces. Hilbert's space. Linear operators. The spectrum of the operator.


	Recommended reading  
	N. Dunford, J.T. Schwartz, Linear operators, Part I, Generaly theory, New York, 1963

N. Dunford, J.T. Schwartz, Linear operators, Part II, Spectral theory, New York, 1963



Compulsory elective courses

	Title
	Mathematical Foundations of Cryptography

	Code
	ÚINF/MZK/06
	Teacher
	Geffert Viliam, Lacko Vladimír

	ECTS credits
	6
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Classical cryptography. Steganography. Conventional symmetric cryptography. Feistel networks. Encryption modes: ECB, CBC, CFB, OFB. Security definitions. Models of an adversary. Cryptoanalysis. Asymmetric cryptosystems. One-way functions with trapdoors. RSA cryptosystem. El-Gamal cryptosystem. Generating large prime numbers. Elliptic curves cryptography. Keyed Hash functions. Collision resistant functions. Birthday paradox. SHA-1. Message authentication codes. Password security. Digital signatures. Blind signatures. Key management. X509. Certificates. Certification authorities. Electronic payments. Electronic cash.

	Exclusive courses
	ÚINF/UKR1/03


	Title
	Real Functions Theory

	Code
	ÚMV/TRF/07
	Teacher
	Doboš Jozef

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Continuity properties of real functions, generalisations of continuity, quasi-uniform convergence, sets of discontinuity points, stationary sets, determining sets, metric preserving functions.


	Title
	Geometric Transformations

	Code
	ÚMV/GZ/04
	Teacher
	Ivančo Jaroslav

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To provide deeper knowledge of projective spaces and transformation groups. 

	Content
	Projective spaces, Projective transformations, collineations. Fixed elements of a collineation. A clasification of collineations.  

	Recommended reading  
	S. V. Duzhin, B. D. Chebotarevsky: Transformation Groups for Beginers, AMS  2004 


	Title
	Probability and Statistics

	Code
	ÚMV/PST1b/04
	Teacher
	Skřivánková Valéria, Ohriska Ján

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Content
	Random vectors, their distributions and characteristics. Correlation and regression. Random sample, sampling distributions and characteristics. Point estimates and their properties. Maximum likelihood method. Interval estimates; confidence interval construction. Testing of statistical hypothesis; critical region and level of significance. Parametric and nonparametric tests.

	Recommended reading  
	Mandenhall W.: Introduction to probability and statistics, PWS Publishers, Boston, 1987

Sincich T.: Statistics by example, Dellen Publishing Company, New Jersey, 1990


	Title
	Game Theory

	Code
	ÚMV/TH1/04
	Teacher
	Cechlárová Katarína, Hajduková Jana

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To teach the basic methods of game theory and to have students model situations from everyday life as simple games.

	Content
	Examples of games. Extensive form of a game, value of the game. Von Neumann Morgenstern theory of utility. Matrix games and their solution. Bimatrix games.Theory of negotiations. n-person games: core, Shapley value. Economic applications of game theory.

	Alternate courses
	ÚMV/TH1/99

	Recommended reading  
	1. K. Binmore, Fun and games, D.C. Heath, 1992.

2.  G. Owen,  Game Theory, Academic Press.

3. L.C. Thomas,  Games, Theory and Applications,  Wiley, New York.

4. H.S. Bierman, L.Fernandez, Game Theory with Economic

Applications, Addison-Wesley, 1998.


	Title
	Theory of Codes

	Code
	ÚMV/TKO1/04
	Teacher
	Horňák Mirko

	ECTS credits
	6
	Hrs/week
	4/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To acquaint students with the basic principles and theoretical bases of text coding and possibilities for their application.

	Content
	Monoids. Basic notions of theory of codes. Examples of codes. Important classes of codes. Maximal codes. Submonoids generated by codes. Stable submonoids. Group codes. Free hull of a set of words. Test for recognising codes. Measure of a code. Bernoulli distribution. Dyck code. Complete sets in monoids. Thin codes. Composition of codes. Indecomposable codes.

	Recommended reading  
	J. Berstel and D. Perrin, Theory of Codes, Academic Press 1985


	Title
	Theory of Categories

	Code
	ÚMV/TK/07
	Teacher
	Ploščica Miroslav

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students a categorical approach to various mathematical objects and constructions. To provide basic knowledge about categories, functors and natural transformations. 

	Content
	Abstract and concrete categories. Morphisms, monomorphisms, epimorphisms and isomorphisms. Subobjects, quotient objects, free objects. Products and copoducts. Limits and colimits, completeness.

Functors. Natural transformations. Adjoint functors.

	Recommended reading  
	Adámek J. : Theory of Mathematical Structures, Reidel Publications, Dordrecht-Boston 1983

Mac Lane S., Birkhoff G.: Algebra, The Macmillan Company, 1967

Lawvere F. W., Schanuel S. H.: Conceptual Mathematics (A first introduction to categories), Cambridge University Press 1997

Adámek J., Herrlich H., Strecker G.: Abstract and concrete categories: The joy of cats, John Wiley and Sons, New York 1990


	Title
	Applied Linear Algebra

	Code
	ÚMV/ALA1/04
	Teacher
	Studenovská Danica

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2, 4

	T/L method
	Lecture, Practical

	Objective
	To teach students basic knowledge about linear algebra; to make students able to apply the theory in concrete excercises.

	Content
	Matrices over Euclidean rings, canonical forms. Polynomial matrices. Similar matrices. Jordan normal form. Functions of matrices, sequences, series. Inversion of singular matrices, pseudoinverse matrices and their application.

	Alternate courses
	ÚMV/ALA1/99

	Recommended reading  
	H.E.Rose: Linear algebra, A pure mathematical approach, Birkhäuser   Verlag, 2002

D.Serre: Matrices, Theory and applications, Springer Verlag, 2002.

http://www.cs.ut.ee/~toomas_l/linalg/


	Title
	Fractal Geometry

	Code
	ÚMV/FRG1/03
	Teacher
	Bukovský Lev

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To introduce students to the mathematical approach to analysing the concept of a fractal with the possibility of using the results for the construction of fractals.

	Content
	Concept of a fractal. Basic topology of metric spaces. Self-similarity of a fractal. Fractal as fixpoint of a mapping. Construction of a fractal by iteration. Topological dimension and basic properties. Hausdorff measure and Hausdorff dimension. Topological and Hausdorff dimension of particular fractals. Some methods of construction of a fractal (topological dynamics).

	Recommended reading  
	G. A. Edgar: Measure, Topology and Fractal Geometry, Springer 1990.

K. Falconer, Fractal Geometry, John Willey 1992

H. O. Peitgen, H. Jurgens and D. Saupe, Fractals for Classroom, I, II, Springer Verlag, Berlin 1991 


	Title
	Number Theory

	Code
	ÚMV/TCI/04
	Teacher
	Harminc Matúš

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To familiarise students with the divisibility and congruences of integers, linear and quadratic congruences and arithmetic functions.  

	Content
	Euclidean algorithm. Fundamental theorem of arithmetic. Primes, composites, canonical form and its applications. Congruences, criteria of divisibility. Arithmetic functions. Euler’s theorem. Fermat’s theorem. Wilson’s theorem. Linear and quadratic congruences.  

	Recommended reading  
	M. B. Nathanson: Elementary Methods in Number Theory. Springer, 2000

H. E. Rose: A Course in Number Theory. Clarendon Press, Oxford, 1994


Elective courses

	Title
	Foundations of Knowledge Systems

	Code
	ÚINF/ZNA1/06
	Teacher
	Vojtáš Peter

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Content
	Relations of formal models: DBMS, SQL, and logic programming. Summary of different formal models of computational processes, connections among them and translations. Gentzenov systems, semantics and verification of programs. Formal specifications, temporal logics: formulas, models, tableaux.

	Recommended reading  
	M. Ben-Ari. Mathematical logic for Computer Science 2ed. Springer Verlag London 2001

J. Ullman. Principles of database and knowledge based systems. Comp. Sci. Press 1988

J. W. Lloyd. Foundations of logic programming. Springer Berlin 1987


	Title
	Theory of Information

	Code
	ÚMV/TIN1/03
	Teacher
	Bukovský Lev

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To introduce students to mathematical attempts at solving selected problems of computer science.

	Content
	Measurement of information. Entropy and its properties. Shanon’s theorems. Coding and basic types of codes. Using of algebraic structures in construction of codes. Kolmogorov complexity. Basic properties and relation to the notion of entropy. Complexity and randomness.   

	Recommended reading  
	J. H. van Lint, Introduction to Coding Theory, Springer 1992

M. Li and P. Vitanyi, Kolmogorov Complexity and its Applications, Handbook of Theoretical Computer Science, Elsevier, 1990, p. 188-252


	Title
	Control Theory

	Code
	ÚMV/TS1/04
	Teacher
	Cechlárová Katarína

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Objective
	To teach students the basic concepts of controllable systems.

	Content
	Controllable systems. Pontrjagin maximum principle. Linear systems, bang-bang controls,  singular controls.. Discrete systems, dynamic programming, Bellmann’s optimality principle. Practical applications of theoretical results. 

	Alternate courses
	ÚMV/TS1/99 orÚMV/TS1/00

	Recommended reading  
	K. Macki, A. Strauss: Introduction to Optimal Control Theory, Springer, 1980 

G. Feichtinger, R.F. Hartl: Optimale Kontrolle okonomischer Prozesse, Berlin, 1986


	Title
	Computational Complexity

	Code
	ÚINF/VYZ1/04
	Teacher
	Geffert Viliam

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture

	Objective
	To give students background in the computational complexity and theory of NP-completeness.

	Content
	Deterministic and nondeterministic algorithms with polynomial time; NP-completeness. Deterministic simulation of a nondeterministic Turing machine. Satisfiability of Boolean formulae. Other NP-complete problems: satisfiability of a formula in a conjunctive normal form, 3-satisfiability, 3-colorability of a graph, 3-colorability of a planar graph, knapsack problem, balancing, etc. Space bounded computations, classes LOG-space and P-space. Deterministic simulation: Savitch’s theorem. Closure under complement. Classification of computational complexity of problems.

	Alternate courses
	ÚINF/VYZ1/03 orÚINF/VYZ1/00

	Recommended reading  
	A.V.Aho and J.D.Ullman. The design and analysis of computer algorithms. Addison-Wesley, 1974

P.van Emde Boas. Machine models and simulations. In J.van Leeuwen (ed.): Handbook of theoretical computer science. North-Holland, 1990

Ch.K.Yap. Introduction to the theory of complexity classes. To be published by Oxford Univ. Press. (Electronic version available via anonymous ftp://cs.nyu.edu/pub/local/yap/complexity-bk).


	Title
	Algorithmically Unsolvable Problems

	Code
	ÚMV/ANP/03
	Teacher
	Bukovský Lev

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To introduce students to the most important results about the non-existence of an algorithm for solving a given problem.

	Content
	Axiomatic theories of natural numbers. Definability of recursive functions. Tarski’s theorem on undefinability of truth in formalised arithmethic. Godel incompleteness theorem. Algorithmic unsolvability of particular mathematical problems. Non-existence of an algorithm for finding a solution to Diophantine equations. Reduction of problems and degrees of unsolvability.  

	Recommended reading  
	J. Barwise ed., Handbook of Mathematical Logic, North Holland 1977S. C. Kleene, Introduction to the Metamathematics, Van Nostrand 1952, ruský preklad Moskva 1957.

E. Mendelson, Introduction to Mathematical Logic, Van Nostrand 1963. 

M. Davis, Hilbert's Tenth Problem is Unsolvable, Amer. Math. Monthly, 1973, 233--269.


PHYSICS

Study programme   Biophysics 

(Full-time master)

  Code   Title   ECTS Credit   Hours/week   Assessment
  Recommended Year/Semester

Compulsory courses

	ÚFV/CHV1/03
	Molecular Structure and Chemical Bonding
	6
	2/2
	Examination
	1/1

	ÚFV/SP1/04
	Semester Project
	4
	-/4
	Assessment
	1/1

	ÚCHV/STA1/03
	Structure Analysis
	6
	2/2
	Examination
	1/1

	ÚFV/FCH1/02
	Physical Chemistry for Biological Sciences
	6
	3/2
	Examination
	1/1

	ÚCHV/BCH1a/03
	Biochemistry I
	3
	2/-
	Examination
	1/1

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚFV/BME1/00
	Introduction to Physics of Biological Membranes
	3
	2/-
	Examination
	1/2

	ÚFV/EMB1b/04
	Optical Spectroscopy
	6
	4/-
	Examination
	1/2

	ÚCHV/BCH1b/03
	Biochemistry II
	5
	3/-
	Examination
	1/2

	ÚFV/EMB1d/04
	Nuclear Magnetic Resonance
	5
	3/-
	Examination
	1/1

	ÚFV/RP1/04
	Annual Project
	6
	-/6
	Assessment
	1/2

	ÚFV/SP2/04
	Semester Project
	6
	-/6
	Assessment
	2/3


Compulsory elective courses

	ÚFV/NOT1a/03
	Nontraditional Optimisation Techniques I
	5
	2/2
	Examination
	

	ÚFV/ZSY1/03
	Complex Systems
	5
	2/2
	Examination
	

	ÚFV/MBB1/03
	Fundamentals of Cellular and Molecular Biology
	5
	3/-
	Examination
	

	ÚFV/EMB1c/04
	Modern Trends in Biophysical Methods
	5
	3/-
	Examination
	

	ÚFV/SBFc/03
	Biophysical Seminar
	1
	-/1
	Assessment
	

	ÚFV/SBFe/03
	Biophysical Seminar
	1
	-/1
	Assessment
	

	ÚCHV/ENZ/04
	Enzymology
	5
	3/-
	Examination
	

	ÚFV/BSIM1/03
	Biomolecular Simulations
	6
	2/2
	Examination
	

	ÚFV/BIOE1/02
	Bioenergetics
	3
	2/-
	Examination
	

	ÚFV/PRb/04
	Laboratory Training II: Optical Spectroscopy Methods
	3
	-/3
	Assessment
	

	ÚFV/PRd/04
	Laboratory Training III: NMR
	3
	-/3
	Zápočet
	

	ÚFV/SBFd/03
	Biophysical Seminar
	1
	-/1
	Assessment
	

	ÚFV/NOT1b/03
	Nontraditional Optimisation Techniques II
	5
	2/2
	Examination
	

	ÚFV/NANO1/02
	Nanotechnologies
	3
	2/-
	Examination
	

	ÚFV/MSA1/03
	Methods of Structural Analysis
	7
	3/2
	Examination
	

	ÚFV/SBFf/03
	Biophysical Seminar
	1
	-/1
	Assessment
	

	ÚFV/BMM1/05
	Introduction to Physics of Biomacromolecules
	3
	2/-
	Examination
	

	ÚFV/ZBF1/05
	Fundamentals of Biophotonics
	3
	2/-
	Examination
	


Course units 

Compulsory courses

	Title
	Molecular Structure and Chemical Bonding

	Code
	ÚFV/CHV1/03
	Teacher
	Uličný Jozef

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach actual methods used for computer simulations of molecules and to give students hands-on experience with standard methods. 

	Content
	Born-Oppenheimer approximation. Methods and approaches of classical molecular mechanics. Force fields and force constants for polyatomic simulations. Force fields for biomolecular simulations (CHARMM, AMBER, MM2-4, MMFF, CVFF, etc.). Independent electron approximation. Hartree-Fock self-consistent field method. Post Hartee-Fock methods. Density functional theory (DFT): basic principles and implementation. LSDA approximation and gradient corrected methods. Hybrid methods. Wavefunction and electron density analysis. Limits and perspectives of classical and quantum molecular mechanics. Alternative methods. Ab initio computations and experimental observables. Experimental and computational observables. Molecular  dynamic and stochastic methods. Integration algorithms. Car-Parinello dynamics. 


	Recommended reading  
	Leech: Molecular Modelling: Principles and Applications, Longmann, 

1996

M.P. Allen, D.J. Tildesley: Computer Simulation of Liquids,

Oxford, University Press, 1989

P. W. Atkins, R. S. Friedman: Molecular Quantum Mechanics.Oxford

University Press, 1997 (3. edition)



	Title
	Semester Project

	Code
	ÚFV/SP1/04
	Teacher
	Miškovský Pavol

	ECTS credits
	4
	Hrs/week
	-/4

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Objective
	To realise experimental and/or theoretical works within the frame of a chosen theme and to present the results of this work in a consistent way.

	Content
	Work on a chosen theme for the semester project in the Department of Biophysics.

	Recommended reading  
	The literature will be recommended by supervisors of individual works.



	Title
	Structure Analysis

	Code
	ÚCHV/STA1/03
	Teacher
	Černák Juraj

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students about symmetry at the micro- and macrostructural level,  about diffraction methods used for crystal structure determination and how to use the results of the crystal structure analysis in their own work.

	Content
	Historical introduction: importance of diffraction methods. Origin and properties of x-rays. Elements of symmetry; space groups. Crystallographic systems; Bravais unit cells. Miller indices. Theory of diffraction; Laue and Bragg equations. Reciprocal space; Ewald construction. Single crystal diffraction methods; automatic diffractometers. Powder diffraction: Debye-Scherrer and diffractometric methods, their theory and use. Atomic factor, structure factor, electronic density and their relationship. The phase problem: overview of the methods for solving the phase problems. Refinement of the structure; geometric parameters. Crystallisation processes; methods of preparation of single crystals. Density. Basic inorganic structure types.

	Recommended reading  
	Clegg W.: Crystal Structure Determination, Oxford University Press, 1998

Luger, P.: Modern X-ray Analysis on Single Crystals. Walter de Gruyter, Berlin, 1980



	Title
	Physical Chemistry for Biological Sciences

	Code
	ÚFV/FCH1/02
	Teacher
	Jancura Daniel, Miškovský Pavol

	ECTS credits
	6
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To introduce students to fundamental knowledge of physical chemistry emphasizing the physico-chemical properties of biomacromolecules and biological systems.

	Content
	Description of macroscopic systems, energy and 1st law of thermodynamics, entropy and 2nd law of thermodynamics, Gibbs energy and equilibrium state, chemical potential, binding constants of ligand-macromolecule interactions, biophysical applications of the thermodynamics. Solutions, electrolytic solutions, electrochemical equilibrium, electrodes, electrochemical potential. Statistical thermodynamics: the interpretation of energy, heat, entropy and information; the partition functions, biological applications of statistical thermodynamics, the conformational transitions in proteins and nucleic acids. Chemical reactions, chemical and biochemical kinetics, dynamics of the chemical reactions, kinetics of enzymatic reactions, inhibition of enzymes. Transport processes, molecular diffusion, membrane transport and its significance for biological organisms.  

	Recommended reading  
	P. Atkins and J. de Paula: Physical chemistry (7th Edition),

Oxford University Press, 2002 

D. Eisenberg and D. Crothers: Physical chemistry with applications  to the life sciences, Benjamin/Cummings, 1979

K. van Holde, W. Johnson and P. Ho, Principles of physical  biochemistry, Prentice Hall, 1988



	Title
	Biochemistry I

	Code
	ÚCHV/BCH1a/03
	Teacher
	Potočňák Ivan, Podhradský Dušan

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To provide understanding of life’s processes in molecular terms.

	Content
	Basic structures of biomolecules. Structures and functions of saccharides and lipids. Amino Acids and nucleic acids. Techniques of protein and nucleic acid purification. Three-dimensional structures of proteins. Protein folding, Dynamics and structural evolution. Hemoglobin: protein function in a microcosm. Flow of genetic information. Proteosynthesis. Biosynthesis of nucleic acids, replication, transcription and translation. Enzymes: structure and function. Rates of enzymatic reactions Mechanisms of enzyme action and control of enzymatic activity.

	Recommended reading  
	Lubert Stryer and col.: Biochemistry 5th edition, W.H.Freeman and Company, New York, 2003

Voet, Voet: Biochemistry 3rd edition, John Wiley & sons, England, 2004


	Title
	Introduction to Physics of Biological Membranes

	Code
	ÚFV/BME1/00
	Teacher
	Fabriciová Gabriela, Miškovský Pavol

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To teach the fundamental processes that occur in biological membranes. 

	Content
	Structure and models of membranes. Physico-chemical properties of biological membranes. Functions of membranes. Propagation of nerve impulse and the process of vision. Physical methods for the study of membranes.

	Recommended reading  
	C.Hidalgo: Physical Properties of Biological Membranes,Plenum Press, New York 1988 

van Winkle I. J.: Biomembrane transport, Academic Press, San Diego 1999 

Stein W. D.: Channels, carriers, and pumps, Academic Press, San Diego 1990 

Glaser R.: Biophysics, Springer-Verlag, Heidelberg 1999 

Pollard T. D., Earnshaw W. C.: Cell biology, Saunders, Philadelphia 2004 

Alberts: Molecular biology of the cell, Garland Science, New York 2002  


	Title
	Biochemistry II

	Code
	ÚCHV/BCH1b/03
	Teacher
	Potočňák Ivan, Podhradský Dušan

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To teach students about living organisms on the basis of their molecular structure and metabolism.

	Content
	Introduction to Metabolism; regulation of metabolic pathways. Basic metabolic processes: oxidative phosphorylation, glycolysis, phentose phosphate pathway, citric acid cycle, gluconeogenesis, oxidation of fatty acids, amino acids degradation and the urea cycle. Photosynthesis. Transport through membranes. Lipid metabolism. Amino acid metabolism. Energy metabolism: Integration and Organ specialisation. Nucleotide metabolism. Principle of bioenergetic. Hormones and vitamins.

	Prerequisite courses
	ÚCHV/BCH1a/03

	Recommended reading  
	Lubert Stryer and col.: Biochemistry 5th edition, W.H.Freeman and Company, New York, 2003

Voet, Voet: Biochemistry 3rd edition, John Wiley & sons, England, 2004


	Title
	Semester project

	Code
	ÚFV/SP2/04
	Teacher
	Miškovský Pavol

	ECTS credits
	6
	Hrs/week
	-/6

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To realise experimental and/or theoretical works within the frame of a chosen theme and to present the results of this work in a consistent way.

	Content
	Work on a chosen theme for the semester project in the Department of Biophysics.

	Recommended reading  
	The literature will be recommended by supervisors of individual works.


Compulsory elective courses

	Title
	Nontraditional Optimisation Techniques I

	Code
	ÚFV/NOT1a/03
	Teacher
	Horváth Denis, Uličný Jozef, Brutovský Branislav

	ECTS credits
	5
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To allow students to learn major optimisation methods.

	Content
	The classification of optimisation methods. Optimisation function. Multifunction-optimisation. The penalty function. The Barier function. The stochastic and deterministic methods. Gradient methods. The physical picture of gradient optimisation. Blind search and hill climbing methods. Multi-agent evolutionary strategy and meta-optimisation. Genetic algorithms. Quantum mechanical applications of genetic algorithms. Genetic algorithms in variable environments. The training of neural nets as optimisation. Principal component analysis. The prediction of time series.  Monte Carlo techniques and simulated annealing. Optimisation and self-organisation attractor. The self-organised Kohonen nets; neural gas model. Cellular automata models. Agent-based systems. Strategies and demographic games on the lattice. Swarm optimisation.   

	Recommended reading  
	J.C.Principe, N.R.Euliano, Neural and Adaptive Systems, John Wiley & Sons. INC., New York, 2000.

K.Binder, D.W.Heermann, Monte Carlo Simulation in Statistical Physics, Springer-Verlag, Berlin, 2002.


	Title
	Fundamentals of Cellular and Molecular Biology

	Code
	ÚFV/MBB1/03
	Teacher
	Fabriciová Gabriela, Miškovský Pavol

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To provide students basic information about the structure and function of cells and genetics processes. 

	Content
	Characteristics of cells, the surface of the cell, biological membranes, cell's organelles, the cell cycle.  Macromolecules of information,  genome of prokaryotes, eukaryotes and viruses, the mechanisms of DNA replication, mechanisms of transcription and transduction, the regulation of gene expression, mutations and mutagenes, experimental methods in molecular biology. 

	Prerequisite courses
	ÚCHV/BCH1b/03

	Recommended reading  
	G. M. Cooper, The cell a molecular approach, ASM Press,

Washington 2000

J. D. Watson, molekulární biologie genu, Acadenie, Praha 1982

J. Darnell, H. Lodish, D. Baltimore: Molecular Cell Biology, W.

H. Freeman and Co., New York 1990 


	Title
	Modern Trends in Biophysical Methods

	Code
	ÚFV/EMB1c/04
	Teacher
	Miškovský Pavol, Uličný Jozef

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To inform students about state-of the art experimental and theoretical methods in biophysics (different types of microscopy, nanotechnology, methods of genomics, proteomics, etc.). The content of the course will be determined each year.  

	Content
	AFM, SNOM, microspectroscopic methods, modern methods in time-resolved spectroscopy, microcalorimetry, modern methods in the simulation of biological processes.

	Prerequisite courses
	ÚFV/EMB1b/04


	Title
	Biophysical Seminar

	Code
	ÚFV/SBFc/03
	Teacher
	

	ECTS credits
	1
	Hrs/week
	-/1

	Assessment
	Assessment
	Semester
	

	T/L method
	Practical

	Objective
	To teach students about individual scientific work within the frame of the year's diploma theses and lead them to the intelligible presentation of their scientific results. 

	Content
	Biophysics Department seminar oriented to the themes of the year's diploma works.

	Recommended reading  
	The literature will be recommended by supervisors of individual works.


	Title
	Biophysical Seminar

	Code
	ÚFV/SBFe/03
	Teacher
	

	ECTS credits
	1
	Hrs/week
	-/1

	Assessment
	Assessment
	Semester
	

	T/L method
	Practical

	Objective
	To teach students about individual scientific work within the frame of the year's diploma theses and lead them to the intelligible presentation of their scientific results. 

	Content
	Biophysics Department seminar oriented to the themes of the year's diploma works.

	Recommended reading  
	The literature will be recommended by supervisors of individual works.


	Title
	Enzymology

	Code
	ÚCHV/ENZ/04
	Teacher
	Sedlák Erik, Podhradský Dušan, Györyová Katarína

	ECTS credits
	5
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To teach students to use the basic equations of enzyme kinetics. To have students develop the ability to determine basic kinetic and thermo-dynamic parameters of enzyme catalyzed reaction.

	Content
	Introduction. Chemical catalysis: theory of transition state. Enzyme catalysis: types and examples. Cofactors. Active site: lock and key; induced fit. Enzymes: classification. 3D structure of proteins.  Noncovalent interactions. Secondary, tertiary and quaternary structures. Convergent and divergent evolution. Multienzyme complexes. Dynamics of proteins. Ligand binding. Thermodynamics and kinetics. Techniques. Chemical kinetics. Basic equations of enzyme kinetics. 

Regulations of enzyme activity: examples. Conformational change; allosteric regulation. Regulation of metabolic pathways. Experimental determination of enzyme activity. pH and temperature dependence of enzyme catalysis. Determination of individual rate constants. Stop flow. Enzyme-substrate complementarities and the use of binding energy in enzyme catalysis. Reversible inhibition. Irreversible inhibition. Specificity and control mechanisms. „Moonlighting“ enzymes. Applic-ations of enzymes (organic solvents). Catalytic antibodies. Extremo-philes. Directed selection of enzymes. Enzymatic reactions with multiple substrates.

	Recommended reading  
	Alan Fersht “Structure and Mechanism in Protein Science: A Guide to Enzyme Catalysis and Protein Folding. “ (3rd Ed. W. H. Freeman and Company, 1999)

Robert A. Copeland: Enzymes (2nd edition), Wiley-VCH, 2000



	Title
	Biomolecular  Simulations

	Code
	ÚFV/BSIM1/03
	Teacher
	Uličný Jozef

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To introduce students to actual problems of biomolecular simulations. 

	Content
	Structural characteristics of biological polymers. Foldamers. Central dogma of molecular biology as flow of biological information. 3D-structure and function of foldamers. Recent view on enzyme mechanisms. Experimental methods of structure determination and their limitations. Empirical force fields and methods of classical molecular dynamics. Molecular dynamics and Monte Carlo methods: algorithms and parallelisation. Ab initio molecular dynamics and hybrid approaches. Computational challenges in biomolecular simulations: simulations of chemical reactions, free energy evaluation, protein folding. Computational complexity, nontraditional approaches and heuristic approaches. 



	Title
	Bioenergetics

	Code
	ÚFV/BIOE1/02
	Teacher
	Jancura Daniel, Miškovský Pavol

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To provide students an introduction to the principles of membrane transport in biological systems and to the fundamental bioenergetic processes in biological organisms with emphasis on the description of the structure and function of the biomacromolecules involving in the processes of the oxidative phosphorylation. 

	Content
	Energy in the biosphere. Phenomenology of bioenergetical processes. Control and regulation in bioenergetics. Chemiosmotic theory. Structure and function of the respiratory chain. Oxidative phosphorylation. The enzymes of the respiratory chain. Structure and function of NADH dehydrogenase (complex I), succinate dehydrogenase (complex II), cytochrome bc1 (complex III) and cytochrome c oxidase (complex IV). Formation of the mitochondrial proton gradient. Photosynthesis-basic informations and mechanisms. Thermodynamics and kinetics of membrane transport. Carriers, pumps and channels in the biological membranes. 

	Recommended reading  
	I. Scheffer, Mitochondria, John Wiley & Sons, Inc., 1999

D. Harris, Bioenergetics at a glance, Blackwell Science Ltd., 1995

D. Nicholls, S. Ferguson, Bioenergetics 3, Academic Press,

Elsevier Science Ltd., 2002

S. Papa, F. Guerrieri, J. Tager (Eds.), Frontiers of cellular   bioenergetics, Kluwer Academic, 1999

Selected scientific publications.


	Title
	Laboratory Training II: Optical Spectroscopy Methods

	Code
	ÚFV/PRb/04
	Teacher
	Miškovský Pavol

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	

	T/L method
	Practical

	Objective
	To provide students with basic skills for manipulations with the instruments utilised in optical spectroscopy. 

	Content
	Practical training in the frame of the subject "Methods of Optical Spectroscopy". The training includes a practical intoduction to the following experimental techniques: UV-VIS spectroscopy, fluorescence spectroscopy, Raman and IR spectroscopy and CD spectroscopy. 

	Recommended reading  
	The actual scientific papers.


	Title
	Biophysical Seminar

	Code
	ÚFV/SBFd/03
	Teacher
	

	ECTS credits
	1
	Hrs/week
	-/1

	Assessment
	Assessment
	Semester
	

	T/L method
	Practical

	Objective
	To teach students about individual scientific work within the frame of the year's diploma theses and lead them to the intelligible presentation of their scientific results. 


	Content
	Biophysics Department seminar oriented to the themes of the year's diploma works.

	Recommended reading  
	The literature will be recommended by supervisors of individual works.


	Title
	Nontraditional Optimisation Techniques II

	Code
	ÚFV/NOT1b/03
	Teacher
	Horváth Denis, Uličný Jozef, Brutovský Branislav

	ECTS credits
	5
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Objective
	To teach students applications of optimisation techniques on thestudy and interpretation of complex systems using examples from biology. To introduce students to new paradigms in the area of systems biology.

	Content
	Complex systems; emergent behavior. Evolutionary theory and memetics. Application of optimisation techniques on complex systems. Application of methods (genetic algorithms, simulated annealing, taboo search) on selected problems of biomolecular simulations. Molecular dynamics; protein folding. Population dynamics, metabolic networks and complexity in bioinformatics.

	Recommended reading  
	The actual scientific papers.


	Title
	Methods of Structural Analysis

	Code
	ÚFV/MSA1/03
	Teacher
	Sovák Pavol

	ECTS credits
	7
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture, Practical

	Content
	Optic microscopy. Electron microscopy: Electron beam instruments, electron optics, electron lenses and deflection systems, transmission electron microscopy (principle and construction). Electron–specimen interactions. Electron diffraction.  Kikuchy lines. Scanning electron microscopy (principle and construcion). Scanning transmission electron microscopy. High Voltage electron microscopy. Electron microprobe analysis: WDX spectrometer, EDX spectrometer, Auger electron spectrometer. self-emission microscopy. Convergent beam diffraction. X-ray diffractometry: Scattering of x-rays, neutrons and neutron scattering, CW-diffractometer, Ewald´s sphere, diffraction on powder samples, The main characteristics of powder diffraction pattern, structure factor, occupation factor, Atomic displacement factor, Peak intensity, shape and symmetry, Sherrer equation. Peak profile, Rietweld method.


	Alternate courses
	ÚFV/SAK1/99,ÚFV/SAK1/00,ÚFV/RTG1/01

	Recommended reading  
	S. Amelincks, D.van Dyck, J. van Landyut: Electron Microscopy – Principles and Fundamentals, VCH, 1997
M.H. Loretto: Electrom beam analysis of materials. Springer, 2002
Fundamentals of Powder Diffraction and Structural Characterisation of Materials,  Vitalij K. Pecharsky & Peter Y. Zavalij , Kluwer Academic Publishers, 2003
Structure Determination from Powder Diffraction Data, Edited by W.I.F. David, K. Shankland, L.B. McCusker, C. Bärlocher, Oxford University Press, 2006


	Title
	Biophysical Seminar

	Code
	ÚFV/SBFf/03
	Teacher
	

	ECTS credits
	1
	Hrs/week
	-/1

	Assessment
	Assessment
	Semester
	

	T/L method
	Practical

	Objective
	To teach students about individual scientific work within the frame of the year's diploma theses and lead them to the intelligible presentation of their scientific results. 

	Content
	Biophysics Department seminar oriented to the themes of the year's diploma works.

	Recommended reading  
	The literature will be recommended by supervisors of individual works.


	Title
	Introduction to Physics of Biomacromolecules

	Code
	ÚFV/BMM1/05
	Teacher
	Fabriciová Gabriela, Miškovský Pavol

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	

	T/L method
	Lecture

	Objective
	To provide information about the structure and principles of organisation of the biological macromolecules.

	Content
	Conformations of biological macromolecules. Dynamics of the biopolymers. Hydratation of the biopolymers. Biopolymers as polyelectrolytes.

	Alternate courses
	ÚFV/BPM1/99,ÚFV/DNA1/99

	Recommended reading  
	C.R.Cantor, P.R. Schimmel: Biophysical Chemistry Part I-III,  

Freeman and Co., San Francisco, 1980.

H.Frauenfelder, J.Disenhofer, P.G.Wolyns: Simplicity and 

Complexity in Proteins and Nucleic Acids, Dahlem University

Press, 1999.

M. Daune: Molecular biophysics, Oxford University press, 2004.


Study programme   Nuclear and Subnuclear Physics

(Full-time master)

Code   Title   ECTS   Credit   Hours/week   Assessment
 Recommended Year/Semester

Compulsory courses
	ÚFV/DPF1a/00
	Diploma Work
	2
	-/-
	Recognition
	1/1

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚFV/FJA1/99
	Physics of the Nucleus
	3
	2/- 
	Examination
	1/1

	ÚFV/FEC1/04
	Elementary Particle Physics
	8
	4/2
	Examination
	1/1

	ÚFV/KTP1a/03
	Quantum Field Theory I
	6
	3/1
	Examination
	1/1

	FFKF/DF/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚFV/DPF1b/00
	Diploma Thesis
	6
	-/-
	Recognition
	1/2

	ÚFV/KTP1b/03
	Quantum Field Theory II
	6
	3/1
	Examination
	1/2  

	ÚFV/RJF1/99
	Relativistic Nuclear Physics
	3
	2/-
	Examination
	1/2  

	ÚFV/EJF1a/04
	Experimental Methods of Nuclear Physics
	8
	4/1
	Examination
	2/3

	ÚFV/DPF1c/03
	Diploma Work
	8
	-/-
	Recognition
	2/3

	ÚFV/DPF1d/03
	Diploma Work
	30
	-/-
	Recognition
	2/4


Compulsory elective courses

	ÚFV/TGC1/03
	Group Theory, Classification and Structure of Elementary Particles
	3
	2/-
	Examination
	1/1

	ÚFV/DJB1/07
	Programming and Data Processing in HEP
	4
	2/1
	Examination
	1/1

	ÚFV/SEB1/04
	Nuclear Physics Seminar
	1
	-/1
	Assessment
	1/1

	ÚFV/UMJF/06
	Introduction to Experimental Methods in Nuclear Physics
	4
	2/1
	Examination
	1/1

	ÚFV/JRE1/03
	Nuclear Reactions
	3
	2/-
	Examination
	1/2  

	ÚFV/ZMSE/07
	Introduction to Simulations and Modelling of Experiments
	4
	2/1
	Examination
	1/2

	ÚFV/SPJ1/99
	Special Practice in Nuclear Physics
	3
	-/3
	Assessment
	1/2  

	ÚFV/SEC1/04
	Nuclear Physics Seminar
	1
	-/1
	Assessment
	1/2  

	ÚFV/FPL/03
	Plasma Physics
	3
	2/-
	Examination
	1/2  

	ÚFV/KDO1/99
	Methods of Clinical Dosimetry
	3
	2/-
	Examination
	1/2  

	ÚFV/AJF1/03
	Applied Nuclear Physics
	4
	3/-
	Examination
	2/3

	ÚFV/KZI1/03
	Cosmic Rays
	4
	2/-
	Examination
	2/3

	ÚFV/SPE1/03
	Solid State Spectroscopy
	5
	3/1
	Examination
	2/3

	ÚFV/SED1/04
	Nuclear Physics Seminar
	1
	-/1
	Assessment
	2/3

	ÚFV/PFC1/03
	Selected topics in Elementary Particle Physics
	4
	2/-
	Examination
	2/3


Recommended elective courses

	ÚINF/NEU1/03
	Neural networks
	5
	2/1
	Examination
	1/1 

	ÚFV/TRV1/00
	General Theory of Relativity
	3
	2/-
	Examination
	1/2  

	ÚFV/SVKJ/99
	Student Scientific Conference
	4
	-/-
	Assessment
	1/2  

	ÚFV/RPJ/03
	Term Project
	2
	-/-
	Assessment
	1/2  

	ÚFV/IKTN/03
	New Information and Communication Technologies
	4
	1/2
	Examination
	2/3


Course units 

Compulsory courses

	Title
	Quantum Field Theory I

	Code
	ÚFV/KTP1a/03
	Teacher
	Hnatič Michal

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To introduce students to quantum field theory.

	Content
	Relativistic quantum field conception. Particles as quantum fluctuations of the field. Lagrange formalism. Symmetries and conservation laws. Euler-Lagrange equation. The basic fields: scalar, spinor, electro-magnetic and vector. Equations for the classical fields: Klein-Gordon and Dirac, Maxwell, Lagrange and Hamilton operators. The quantisation of the free fields. Basic quantum field commutation and anti-commutation relations.

	Alternate courses
	ÚFV/KTP1a/99


	Title
	Physics of the Nucleus

	Code
	ÚFV/FJA1/99
	Teacher
	Chalupka Slavko

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Content
	Basic properties of nucleus. Nuclear masses, binding energy, nuclear stability. Nuclear radius, density distribution of nuclear matter. Nuclear momentum and parity. Spin and magnetic momentum of nuclei. Quadrupole electric momentum. Theory of deuteron. Theory of scattering. Nuclear spin and isospin. Nuclear forces. Tensor character of nuclear forces. Models of atomic nucleus.


	Title
	Elementary Particle Physics

	Code
	ÚFV/FEC1/04
	Teacher
	Martinská Gabriela

	ECTS credits
	8
	Hrs/week
	4/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide basic knowledge of particle physics necessary for quantum field theory and quantum chromodynamics.

	Content
	The basic characteristics of elementary particles and conservation laws. Fundamental interactions (gravitational, weak, electromagnetic and strong forces). Classification of the particles. Determination of the mass, time of life, spin and parity of particles. Dalitz diagram. Leptons, baryons, pseudoscalar mesons. Resonances. Quark model. Symmetries and conservation laws. C-, P- and CP-parity violation. Helicity of the leptons. Neutral K mesons and CP-violation. Weak interaction and its classification. Neutral and charged currents. Cabbibo theory. The Glashow-Weinberg-Salam model. Intermediate W±, Z0 bosons.

	Alternate courses
	ÚFV/FEC1/03


	Title
	Quantum Field Theory II

	Code
	ÚFV/KTP1b/03
	Teacher
	Hnatič Michal

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To have students examine selected topics in quantum field theory.

	Content
	Interacting fields. The principle of symmetry and the form of interactions of quantum fields. Lagrange operator in QED. S–matrix. Wick’s theorems and Feynman diagrams. Perturbative calculation of S - matrix. S-matrix and cross section of the processes. Compton scattering of the proton on electron cross section calculation in QCD frame. Radiation corrections and the divergences of the Feynman graphs. Running coupling constant.

	Prerequisite courses
	ÚFV/KTP1a/03

	Alternate courses
	ÚFV/KTP1b/99


	Title
	Relativistic Nuclear Physics

	Code
	ÚFV/RJF1/99
	Teacher
	Urbán Jozef

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To introduce students to the study of nuclear interactions at relativistic energies.

	Content
	Basic parameters and quantities of particle collisions at high energies. Relativistic kinematics, invariants, rapidity and light cone variables. Basic parameters of high energy nuclear collisions, energy thresholds, the velocity or sound, cross sections, spectators and participants, temperature, thermal and transverse spectra, collision volume. Glauber model for hadron-nucleus and nuclear collisions. The equation of state for nuclear matter. Quark-gluon plasma.


	Title
	Experimental Methods of Nuclear Physics

	Code
	ÚFV/EJF1a/04
	Teacher
	Vokál Stanislav, Kravčáková Adela

	ECTS credits
	8
	Hrs/week
	4/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To teach students the priniciples and methods of the experimental techniques of nuclear physics.

	Content
	Principles and construction of particle detectors: quantities characterising detectors. proportional chambers, MWPC. Drift chambers, TPC. Special types of gas detectors, MSGC. Silicon detectors (pixels/strips). Scintillators and photodetectors. Methods of physical quantities measurement: vertex detectors. track detectors (measurement of coordinates, paths, angles, momenta). Charged particle identification (ionisation losses, time of flight, etc.). Calorimetry; electromagnetic and hadron calorimeters. Large detector systems, fixed target and collider experiments. Basis of electronics used in subnuclear physics (fundamental concepts, principles, requirements, specialness). Analogue and digital processing of signal (front-end). Electronic and physical calibration of measurement (calibration system). Selection systems (trigger), principles (physical characteristics of interesting events, electronical realisation), levels. Data readout from track detectors, calorimeters and particle identifing detectors. Data acquisition systems (DAQ).

	Alternate courses
	ÚFV/EJF1a/03,ÚFV/EJF1b/99


Compulsory elective courses

	Title
	Group Theory, Classification and Structure of Elementary Particles

	Code
	ÚFV/TGC1/03
	Teacher
	Tóth Ľubomír

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Content
	Phenomenology of elementary particles and interactions, conservation laws. Lie groups and Lie algebras, representations. Unitary groups   SU(2), SU(3), SU(4), SU(6), SU(n), irreducible representations, Young tableaux. Classification of elementary particles, eightfold way, quark model. New particles, new quarks and higher symmetries. Subquark models, strings, theory of everything.


	Title
	Applied Nuclear Physics

	Code
	ÚFV/AJF1/03
	Teacher
	Martinská Gabriela

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To show students the basic applications of nuclear physics.

	Content
	Basic characteristics of radioactive radiation. Biological effects of radiation. Dosimetry units. Activation analysis. Radioactive indicators. Radioactive dating. Applications of radioactivity in medicine.


	Title
	Nuclear Physics Seminar

	Code
	ÚFV/SEB1/04
	Teacher
	

	ECTS credits
	1
	Hrs/week
	-/1

	Assessment
	Assessment
	Semester
	1

	T/L method
	Practical

	Objective
	To bring the topical problems, methods and tools of high energy physics to the students.

	Content
	Selected topical problems of nuclear and subnuclear physics.


	Title
	Programming and Data Processing in HEP

	Code
	ÚFV/DJB1/07
	Teacher
	Dirner Alexander

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with theoretical and working knowledge of defined topics in this field.

	Content
	The CERN program libraries: CERNLIB, the maintenance and development of extensive programs using PATCHY and CMZ. Statistical processing of experimental data and their presentation with HBOOK. Physics Analysis Workstation (PAW). Utilisation of GEANT. Publication and presentation of results with LaTeX. WWW, CSS for creating HTML documents.

	Recommended reading  
	Microsoft Fortran Version 5.0 Reference;

Convex Fortran Language Reference;

Goossens M: Using LaTeX at CERN;

CERN Program Library Long Writeup Y250;

HBOOK Reference Manual;

CERN PAW User's Guide Ref. Manual;


	Title
	Nuclear Reactions

	Code
	ÚFV/JRE1/03
	Teacher
	Tóth Ľubomír

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To teach students the physics of nuclear reactions.

	Content
	Classification of nuclear reactions. Conservation laws, kinematics. Elastic and inelastic scattering. Diffraction and optical theorem. Resonance reactions. Bohr model of nuclear reactions, compound nucleus. Density of energy states. Partial statistical model. Optical model. Direct reactions. Plane-wave Born approximation. Distorted- wave Born approximation. Pre-compound model of nuclear reactions. Exciton model. Heavy ion reactions. Nuclear synthesis.


	Title
	Special Practice in Nuclear Physics

	Code
	ÚFV/SPJ1/99
	Teacher
	

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	Practice in nuclear physics - methods of identification of unknown beta radiators (alpha, beta, gamma) using selected detectors.

	Content
	Introduction to practice. Gamma radiator identification using ethalon. Gamma radiator activity determination. Identification of unknown beta radiators from their maximal energy. Statistical processing of the data measurements. Emulsion detector - geometrical measurements and their evaluation. Determination of short lived radioisotop halftimes.

Semiconductor detectors.


	Title
	Nuclear Physics Seminar

	Code
	ÚFV/SEC1/04
	Teacher
	

	ECTS credits
	1
	Hrs/week
	-/1

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To bring the topical problems, methods and tools of high energy physics to the students.

	Content
	Selected topical problems of nuclear and subnuclear physics.


	Title
	Plasma Physics

	Code
	ÚFV/FPL/03
	Teacher
	Kudela Karel

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To teach students the characteristics of plasma objects in space.

	Content
	Matter in space, distribution function, equation of continuity in phase space. Earth magnetosphere. Radiation belts. Ionosphere and upper atmosphere. Solar wind. Solar eruptions. Heliosphere. Space weather.


	Title
	Methods of Clinical Dosimetry

	Code
	ÚFV/KDO1/99
	Teacher
	Matula Pavel

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To teach students the basic methods of clinical dosimetry.

	Content
	The basic concepts of clinical dosimetry and its radiotherapy applications. The sources of ionising radiation. Dose measurement methods. New trends in clinical dosimetry. PC supported topometry and dosimetry of beams ”in phantoms” and ”in vivo” dosimetry. 3D-figures (based on tomograph slices) in simulation methods and their use in radiotherapy.


	Title
	Introduction to Simulations and Modelling of Experiments

	Code
	ÚFV/ZMSE/07
	Teacher
	Kravčáková Adela, Urbán Jozef

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students the basics of Monte-Carlo methods and their applications in the simulation of high energy physics processes.

	Content
	Mathematical foundations of Monte-Carlo methods. Buffon`s needle and basic MC methods. Comparisons of Monte-Carlo integrations with numerical quadrature. Random number generators (random numbers, random numbers generation, tests of random number generators). Monte-Carlo simulations of high energy physics processes.

	Recommended reading  
	James F.: Monte-Carlo theory and practice, Rep. Prog. Phys. 43, 1980, s. 1145-1189; Cern preprint DD/80/6, February 1980. 

http://placzek.home.cern.ch/placzek/lectures, 

http://en.wikipedia.org/wiki/Monte_Carlo_method 



	Title
	Introduction to Experimental Methods in Nuclear Physics

	Code
	ÚFV/UMJF/06
	Teacher
	Vokál Stanislav, Kravčáková Adela

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Accelerators of charged particles: linear and circular, colliding beams. Particle passage through the matter. Energy loss of charged particles. Multiple scattering. Interactions of electrons and gamma radiation with matter. Transition radiation. Particle detection. Gaseous ionisation detectors. Scintillation detectors. Cherenkov detectors. Semiconductor detectors. Spectrometry of charged particles. Tracking detectors.



	Title
	Solid State Spectroscopy

	Code
	ÚFV/SPE1/03
	Teacher
	Orendáčová Alžbeta, Petrovič Pavol, Imrich Ján

	ECTS credits
	5
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Content
	Methods of condensed matter spectroscopy:

1. Mössbauer spectroscopy. The physical bases of Mössbauer effect. Probability of recoil-free nuclear resonance absorption of gamma-radiation in solids. Analysis of hyperfine interactions of nuclei with their surroundings: electric monopole, electric quadrupole, and magnetic dipole interactions. Mössbauer spectroscopy, processing of experimental data, physical interpretation of hyperfine structure of Mössbauer spectra: intensity and width of lines, isomer shift, quadrupole splitting and magnetic splitting.  

2. NMR/EPR spectroscopy. Basic properties of nuclei. Interactions of nuclei with magnetic and electric fields. Nuclear paramagnetism. Continual wave and pulse nuclear magnetic resonance techniques. Relaxation processes in nuclear spin system. Electron spin resonance. Spin-orbital interaction and interaction with crystal field. Detection of electron paramagnetic and ferromagnetic resonances.

	Alternate courses
	ÚFV/SPE1/99

	Recommended reading  
	Dickson P.E., Berry F.J.: Mössbauer spectroscopy. Cambridge University Press, London 1986

Hennel J. W., Kolinowski J.: Fundamentals of Nuclear Magnetic Resonance. Longman Scientific and Technical, Essex 1993

Maddock A.G.: Mössbauer spectroscopy. Principles and Applications of the Techniques. Horwood Publishing, Chichester, 1997

Slichter C. P.: Principles of  Magnetic Resonance, Springer-Verlag, London, 1990


	Title
	Cosmic Rays

	Code
	ÚFV/KZI1/03
	Teacher
	Kudela Karel

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To teach students about cosmic rays and the physical processes forming their fluxes and detection methods.

	Content
	Energetic particles in space. Origin of cosmic rays. Interaction of cosmic rays with matter. Detectors of cosmic rays, X- and gamma rays. Cosmic rays in the upper atmosphere. Geomagnetic effects on cosmic rays. Solar wind and its influence on cosmic rays. Acceleration mechanism of cosmic rays.


	Title
	Nuclear Physics Seminar

	Code
	ÚFV/SED1/04
	Teacher
	

	ECTS credits
	1
	Hrs/week
	-/1

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To bring the topical problems, methods and tools of high energy physics to the students.

	Content
	Selected topical problems of nuclear and subnuclear physics.


	Title
	Selected Topics in Elementary Particle Physics

	Code
	ÚFV/PFC1/03
	Teacher
	Kravčáková Adela, Urbán Jozef

	ECTS credits
	4
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To provide students a unified description of processes in nuclear and particle physics and to make them aware of selected experiments that demonstrate nuclear and nucleon substructures, quarks.

	Content
	Nucleon-nucleon interactions at high and relativistic energies. Geometric shape of nuclei, nuclear form factor. Elastic scattering of electrons on nucleons, form factor of nucleons. Deep inelastic scattering and the structure of particles. Scaling and the parton model. Charge independence and strangeness. G-parity. Classification of particles according to their strangeness. Quark model, coloured quarks and gluons and strong interaction. Resonances. Baryon and boson resonances.

	Prerequisite courses
	ÚFV/FEC1/03 orÚFV/FEC1/04

	Recommended reading  
	Perkins D.H.: Introduction to high energy physics, Oxford, 1987 

Povh, Rith, Scholz, Zetsche: Particles and Nuclei, An Introduction to the Physical Concepts, Berlin, 1993 

Ryder L.: Elementary particles and symetries 

Close F.: Quarks and Partons 


Elective courses

	Title
	Neural networks

	Code
	ÚINF/NEU1/03
	Teacher
	Andrejková Gabriela

	ECTS credits
	5
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To establish student understanding and knowledge for using basic paradigms of neural networks.

	Content
	Feed-forward and recurrent neural networks; back propagation algorithm to adaptation of neural networks; capability of neural networks to be universal approximators. Hopfield neural networks and solving optimisation problems. Kohonen neural networks. Neural networks in connections to computational models. Theoretical problems of neural networks.

	Alternate courses
	ÚINF/NEU1/00 orÚINF/NEU1/99

	Recommended reading  
	J. Hertz, A.Krogh, R.G. Palmer: Introduction to the theory of neural computation, Addison Wesley, 1991.


	Title
	General Theory of Relativity

	Code
	ÚFV/TRV1/00
	Teacher
	Mockovčiak Samuel

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Content
	Overview of the special theory of relativity (STR). Uniformly accelerated motion in STR. Local principle of equivalence: Eotvos experiment. Tensor calculus in pseudo-Riemann metric. Einstein’s equations of gravitational field. Schwarzschild's solution for spherically symetric field. Experimental tests of the general theory of relativity. Black holes. Solutions for homogeneous and isotropic distribution of mass. Cosmological applications.  

	Prerequisite courses
	ÚFV/TRS1/99 or ÚFV/TRS/03

	Alternate courses
	ÚFV/TRV1/99

	Recommended reading  
	Landau L.D., Lifshitz E.M.: The classical theory of fields. Addison- Wesley, Reading, Mass., USA, 1977  


	Title
	New Information and Communication Technologies

	Code
	ÚFV/IKTN/03
	Teacher
	Murín Pavel, Černák Jozef, Dirner Alexander

	ECTS credits
	4
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To introduce students to new information and communication technologies and their practical application in education, research activities and the popularisation of science.

	Content
	Introduction to new trends in internet communications with voice and video (videoconferencing, webcasting, videostreaming, video on demand, distance learning etc.). Presentation and individual training.


Study programme   Physics  

(Full-time master)

  Code   Title   ECTS Credit   Hours/week   Assessment
Recommended Year/Semester
Compulsory courses

	ÚFV/TKL1/99
	Theory of Condensed Matter
	8
	4/2
	Examination
	1/1

	ÚFV/POF1b/99
	Computational Physics II
	1
	2/1
	Examination
	1/1

	ÚFV/ARE1a/99
	Automation of Physical Experiments
	3
	2/-
	Examination
	1/1

	ÚFV/KTP1a/03
	Quantum Field Theory I
	6
	3/1
	Examination
	1/1

	ÚFV/ARE1a/99
	Automation of Physical Experiments
	3
	2/-
	Examination
	1/1

	ÚFV/FMT/03
	Physics of Materials II
	3
	2/-
	Examination
	1/1

	ÚFV/TKL1/99
	Theory of Condensed Matter
	2
	1/2
	Examination
	1/1

	ÚINF/PAZ1a/03
	Programming, Algorithms, and Complexity
	9
	3/1
	Examination
	1/1

	ÚFV/EMT1/03
	Experimental Methods in Solid State Physics I
	3
	2/-
	Examination
	1/1

	ÚINF/OSY1/03
	Operational Systems
	2
	2/2
	Examination
	1/1

	ÚFV/KEM1/99
	Ceramics Materials
	3
	2/-
	Examination
	1/1

	ÚINF/FUN1/01
	Functional Programming
	6
	2/2
	Examination
	1/1

	ÚFV/PHP/02
	Variable Stars
	3
	2/-
	Examination
	1/1

	ÚFV/OSA1/99
	Solid State Physics Seminar
	1
	-/1
	Assessment
	1/1

	ÚFV/TSA1/99
	Theoretical Physics I Seminar
	2
	-/2
	Assessment
	1/1

	ÚFV/NOT1a/03
	Nontraditional Optimisation techniques I
	2
	2/2
	Examination
	1/1

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚFV/MKL/03
	Magnetic Properties of Solids
	6
	1/-
	Examination
	1/2

	ÚFV/KVP/02
	Introductory Course in Quantum Computers
	3
	2/-
	Examination
	1/1

	ÚINF/NEU1/03
	Neural networks
	2
	2/1
	Examination
	1/1

	ÚFV/TGC1/03
	Group Theory, Classification and Structure of Elementary Particles
	3
	2/-
	Examination
	1/1

	ÚFV/ARE1b/99
	Automation of Physical Experiments
	3
	-/3
	Assessment
	1/2

	ÚFV/NOT1b/03
	Nontraditional Optimisation Techniques II
	2
	2/2
	Examination
	1/2

	ÚFV/NME1b/01
	Celestial Mechanics II
	2
	3/1
	Zápočet
	1/1

	ÚFV/FPK1/01
	Phase Transitions and Critical Phenomena
	3
	2/-
	Examination
	1/2

	ÚINF/PAZ1b/03
	Programming, Algorithms, and Complexity
	1
	2/1
	Examination
	1/2

	ÚFV/ARE1b/99
	Automation of Physical Experiments
	3
	-/3
	Assessment
	1/2

	ÚFV/PAF1b/01
	Practice in Astrophysics II
	1
	-/1
	Assessment
	1/1

	ÚFV/UMV1/99
	Special Practical Exercises II
	3
	-/3
	Assessment
	1/2

	ÚFV/KTP1b/03
	Quantum Field Theory II
	6
	3/1
	Examination
	1/2

	ÚFV/BSIM1/03
	Biomolecular Simulations
	6
	2/2
	Examination
	1/2

	ÚFV/NKM1/99
	Non-conventional Metallic Materials
	3
	2/-
	Examination
	1/2

	ÚFV/POF1b/99
	Computational Physics II
	1
	2/1
	Examination
	1/1

	ÚFV/TRV1/00
	General Theory of Relativity
	3
	2/-
	Examination
	1/2

	ÚFV/FJA1/99
	Physics of the Nucleus
	3
	2/-
	Examination
	1/1

	ÚFV/OSB1/99
	Solid State Physics Seminar
	1
	-/1
	Assessment
	1/2

	ÚFV/POL1/99
	Physics of Polymers
	3
	2/-
	Examination
	2/3

	ÚFV/NMA/02
	Numerical Methods in Linear Algebra
	3
	1/1
	Examination
	2/3

	ÚFV/SPE1/03
	Solid State Spectroscopy
	2
	3/1
	Examination
	2/3

	ÚFV/POF1a/99
	Computational Physics I
	1
	2/1
	Examination
	1/2

	ÚFV/PP1/99
	Physics of Semiconductor Elements
	3
	2/-
	Examination
	2/3

	ÚFV/TPJ1/99
	Transport and Surface Phenomena
	1
	3/-
	Examination
	1/2

	ÚFV/KVP/02
	Introductory Course in Quantum Computers
	3
	2/-
	Examination
	2/3

	ÚFV/TRV1/00
	General Theory of Relativity
	3
	2/-
	Examination
	1/2

	ÚFV/FNT1/03
	Low temperature Physics
	6
	1/-
	Examination
	2/3

	ÚFV/TSA1/99
	Theoretical Physics I Seminar
	2
	-/2
	Assessment
	2/3

	ÚFV/DTD/02
	Binaries and Close Binaries
	3
	2/-
	Examination
	1/2

	ÚFV/OSC1/99
	Solid State Physics Seminar
	1
	-/1
	Assessment
	2/3

	ÚFV/SPR1/00
	Special Practical Exercises I
	3
	-/3
	Assessment
	2/3

	ÚFV/ZSY1/03
	Complex Systems
	2
	2/2
	Examination
	2/3

	ÚFV/PAS1/01
	Practical Astrophysics
	1
	2/-
	Examination
	1/2

	ÚFV/EKF/01
	Econophysics
	1
	2/1
	Examination
	2/3

	ÚFV/TSE1b/99
	Theoretical Physics II Seminar
	2
	-/2
	Assessmen
	1/2

	ÚFV/PAST/02
	Computational Astrophysics
	3
	2/-
	Examination
	1/2

	ÚFV/FPK1/01
	Phase Transitions and Critical Phenomena
	1
	3/-
	Examination
	1/2

	ÚFV/DG/06
	Differential Geometry
	1
	2/1
	Examination
	1/1

	ÚFV/TGF/06
	Group Theory for Physicists
	1
	2/1
	Examination
	1/2

	ÚFV/TGC1/03
	Group Theory, Classification and Structure of Elementary Particles
	3
	2/-
	Examination
	1/1

	ÚFV/POF1b/99
	Computational Physics II
	1
	2/1
	Examination
	2/3

	ÚFV/SSA1a/99
	Special Seminar in Astronomy I
	2
	-/2
	Assessment
	1/2

	ÚFV/EKF/01
	Econophysics
	1
	2/1
	Examination
	2/3

	ÚFV/ZCA/03
	Introductory Course in CCD Astronomy
	3
	2/-
	Assessment
	2/3

	ÚFV/FAA1/00
	Philosophical Aspects of Astronomy
	2
	2/-
	Assessment
	2/3

	ÚFV/DSA/02
	Diploma Seminar
	2
	-/2
	Assessment
	2/3

	ÚFV/MPH/06
	Interstellar Matter
	6
	1/-
	Examination
	1/1

	ÚFV/FSL/06
	Solar Physics
	2
	3/-
	Examination
	1/2

	ÚFV/PAF1/06
	Summer Practice in Astrophysics I
	1
	-/1d
	Recognition
	1/2

	ÚFV/PAF2/06
	Summer Practice in Astrophysics II
	1
	-/1d
	Recognition
	1/2

	ÚFV/TSE2/03
	Theoretical Physics III Seminar
	2
	-/2
	Zápočet
	2/3

	ÚFV/ERS/01
	Exactly Solvable Models in Statistical Physics
	1
	2/1
	Examination
	2/3

	ÚFV/VKTA/03
	Selected Chapters in Theoretical Astrophysics
	3
	2/-
	Assessment
	2/4

	ÚFV/ESP/06
	Extrasolar Planets
	3
	2/-
	Assessment
	1/2

	ÚFV/TAF1b/01
	Theoretical Astrophysics II
	2
	2/1
	Zápočet
	1/1

	ÚFV/GEA/01
	Galactic and Extragalactic Astronomy
	2
	3/-
	Examination
	1/2

	ÚFV/KOZ/01
	Cosmology
	2
	2/-
	Examination
	2/3


Course units 

Compulsory elective courses

	Title
	Theory of Condensed Matter

	Code
	ÚFV/TKL1/99
	Teacher
	Bobák Andrej, Gmitra Martin

	ECTS credits
	2
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students to manage basic methods of quasiparticle formalism of solid state physics (electrons, phonons, electron-electron, electron-phonon interactions, magnons).

	Content
	One-electron approximation. Translation operators and Bloch's theorem. Existence of energy bands. Kronig-Penney model. Nearly free electron theory. Brillouin zones. Tight binding approximation. The k.p. method. Effective mass tensor. Effective mass Hamiltonian. Lattice waves. Linear monoatomic and diatomic lattices. Phonons in one and three dimensions. Acoustic and optical modes. Dynamic matrix. Lattice specific heat. Electron-phonon interactions. The Fröhlich Hamiltonian. The attractive interaction between electrons. Spin waves and Heisenberg Hamiltonian. Linear chain with ferromagnetic interaction. Three-dimensional case. Magnons. Spontaneous magnetisation. Specific heat. Superconductivity. The BCS Hamiltonian. The Bogolyubov-Valatin transformation. The temperature-dependent gap parameter. The transition temperature.     

	Recommended reading  
	Ch. Kittel: Quantum Theory of Solids, John Wiley & Sons Inc, 1922

N.W. Ashcroft, N.D. Mermin: Solid State Physics, Harcourt College Publishers, 1916

P.L. Taylor: A Quantum Approach to the Solid State, Prentice-Hall, Inc., Englewood Cliffs, New Jersey, 1910

J.M. Ziman, Principles of the Theory of Solids, University Press, Cambridge, 1912

A.O.E. Animalu, Intermediate Quantum Theory of Crystalline Solids, Prentice-Hall, Inc., Englewood Cliffs, New Jersey, 1921



	Title
	Automation of Physical Experiments

	Code
	ÚFV/ARE1a/99
	Teacher
	Orendáč Martin

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To teach students the design of automated setups for performing selected types of physical measurements and the properties involved in measurement and controlling subsystems.

	Content
	Structure of systems of automated measurement and control. Characterisation of instruments equipped with microcomputer. Sensors of physical quantities, principle of operation, technical realisation of selected types of sensors. Elements for processing signals from sensors. Electronic regulators, software simulation of analogue regulators. Standard communication protocols: CAMAC, IEEE122, RS232. Universal microprocessors and microcomputers. Digital signal processing. Design of digital filters.   

	Recommended reading  
	J. Uffenbeck, Microcomputers and microprocessors, Prentice Hall, 1922

P. Horowitz, W. Hill, The Art of Electronics, Cambridge University Press 1929



	Title
	Experimental Methods in Solid State Physics I

	Code
	ÚFV/EMT1/03
	Teacher
	Orendáč Martin

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To clarify selected experimental techniques applied in the experimental study of solids and to provide students with discussion of physical phenomena associated with the techniques and design of model experimental setups.

	Content
	Low level signal measurements. Study of dielectric properties. Dielectric polarisation, susceptibility, permitivity. Capacitors partially filled with dielectric material. Capacitors for permitivity study in liquids and solids. Specific heat, thermal and electrical conductivity measurements. Introduction to vacuum technology. Studying the Hall effect and magnetoresistance in semiconductors. Thermoelectric phenomena.

	Alternate courses
	ÚFV/EMT1/99

	Recommended reading  
	Supporting material is available.


	Title
	Ceramics Materials

	Code
	ÚFV/KEM1/99
	Teacher
	Zeleňáková Adriana, Fuzer Jan

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To introduce students to the properties of a wide range of ceramics and to develop students’ confidence concerning the preparation of these materials. 

	Content
	Introduction to solid state science. The fabrication of ceramics. Construction ceramics. Mechanical properties of construction ceramics. Ceramics conductors. Dielectrics and insulators. Piezoeletrics ceramics. Pyroelectric materials. Electro-optic ceramics. Magnetic ceramics. Aplications of ceramics materials in a modern industry.

	Recommended reading  
	1. A. J. Moulson, J. M. Herbert, Electroceramics, Chapman and Hall, London 1990.

2. M. W. Barsoum, Fundamentals of Ceramics, Taylor & Francis, 2002.


	Title
	Magnetic Properties of Solids

	Code
	ÚFV/MKL/03
	Teacher
	Kollár Peter

	ECTS credits
	6
	Hrs/week
	1/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To give students a general view of basic magnetic phenomena, intrinsic magnetic properties of various magnetic materials, magnetisation processes and domain structure.

	Content
	Magnetic materials and magnetisation. Magnetic quantities. Carriers of magnetic moment. Vector model of the atom. Magnetic field sources. Measurements of magnetic field. Diamagnetism. Paramagnetism. Ferromagnetism. Antiferromagnetism. Ferrimagnetism. Magnetic behavior and structure of materials. Neutron diffraction. Magnetic anisotropy. Hall effect, magnetoresistance. Domain structure. Magnetostriction. Technical magnetisation. Dynamic magnetisation processes. Susceptibility. Thin films.

	Alternate courses
	ÚFV/MKL1/99

	Recommended reading  
	S. Chikazumi: Physics of Magnetism, J.Willey and Sons, Inc. New York, London, Sydney, 1991.

D. Jiles: Introduction to magnetism and magnetic materials, Chapman&Hall, London, New York, Tokyo, Melbourne, Madras, 1991

R. C. O’Handley: Modern Magnetic Materials, Principles and Applications, J.Willey and Sons, Inc. New York, 1999


	Title
	Automation of Physical Experiments

	Code
	ÚFV/ARE1b/99
	Teacher
	

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To have students obtain practical skills in programming automated experimental setups.

	Content
	Temperature controller. Nonlinearity of digital-analogue and analogue-digital converters. Analogue-digital converter with feedback. Study of heat flow in materials with low thermal conductivity. Digital filtering of signal. Controlling step motor. Addressing selected problems in automated experimental setups in the laboratories of the Department of Condensed Matter Physics.

	Prerequisite courses
	ÚFV/ARE1a/99

	Automatic rerequisite courses
	ÚFV/ARE1a/99

	Recommended reading  
	Supporting material is available.



	Title
	Phase Transitions and Critical Phenomena

	Code
	ÚFV/FPK1/01
	Teacher
	Bobák Andrej

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Content
	Thermodynamics of phase transitions. Classification of phase transitions. Critical phenomena, universality. Microscopic models of the magnetic phase transitions. Ising model in one and two dimensions. Mean field theory of the Ising model. Landau theory of phase transitions.

	Recommended reading  
	Stanley H.G.: Introduction to Phase Transitions and Critical Phenomena, Clarendon Press Oxford, Oxford, 1911

Reichl L.E.: A Modern Course in Statistical Physics, University of Texas Press, Austin, 1920

Plischke M., Bergersen B.: Equilibrium Statistical Physics, World Scientific, Singapore, 1991

Kadanoff L.P.: Statistical Physics, Statistics, Dynamics and Renormalisation, World Scientific, Singapore, 2000



	Title
	Non-conventional Metallic Materials

	Code
	ÚFV/NKM1/99
	Teacher
	Janovec Jozef, Sovák Pavol

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Content
	Materials for microelectronics and physical applications. Biomaterials. Progressive Ti-based materials. Progressive Al-based materials. Magnesium, berillium and copper alloys. Materials for applications in the aircraft industry. Superplastic materials. Nanocrystalline powders. Life extension of materials working under radiation. Technologies related to rare earth elements. Technologies of waste vitrification. Thin films and interfaces. Technologies of surface modification, protection from corrosion and erosion. Materials for the automotive industry.

	Prerequisite courses
	ÚFV/FMT/03

	Recommended reading  
	D.R. Askeland and P.P. Phulé, The Science and Engineering of Materials, Thomson 2003.

Structure and Properties of Engineering Alloys, McGraw-Hill Editons, 1993



	Title
	Solid State Spectroscopy

	Code
	ÚFV/SPE1/03
	Teacher
	Orendáčová Alžbeta, Olčák Dušan, Orendáč Martin, Imrich Ján

	ECTS credits
	2
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Content
	Methods of condensed matter spectroscopy:

1. Mössbauer spectroscopy. The physical bases of Mössbauer effect. Probability of recoil-free nuclear resonance absorption of gamma-radiation in solids. Analysis of hyperfine interactions of nuclei with their surroundings: electric monopole, electric quadrupole, and magnetic dipole interactions. Mössbauer spectroscopy, processing of experimental data, physical interpretation of hyperfine structure of Mössbauer spectra: intensity and width of lines, isomer shift, quadrupole splitting and magnetic splitting.  

2. NMR/EPR spectroscopy. Basic properties of nuclei. Interactions of nuclei with magnetic and electric fields. Nuclear paramagnetism. Continual wave and pulse nuclear magnetic resonance techniques. Relaxation processes in nuclear spin system. Electron spin resonance. Spin-orbital interaction and interaction with crystal field. Detection of electron paramagnetic and ferromagnetic resonances..

	Alternate courses
	ÚFV/SPE1/99

	Recommended reading  
	Dickson P.E., Berry F.J.: Mössbauer spectroscopy. Cambridge University Press, London 1926

Hennel J. W., Kolinowski J.: Fundamentals of Nuclear Magnetic Resonance. Longman Scientific and Technical, Essex 1993

Maddock A.G.: Mössbauer spectroscopy. Principles and Applications of the Techniques. Horwood Publishing, Chichester, 1991

Slichter C. P.: Principles of  Magnetic Resonance, Springer-Verlag, London, 1990


	Title
	Physics of Semiconductor Elements

	Code
	ÚFV/PP1/99
	Teacher
	Kollár Peter

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Content
	Basic properties of semiconductors. Thermistors. Hall device, magnetoresistor, cryosar, Gunn device, varistor, tensoelectric elements. Semiconductor devices with one PN junction. Bipolar junction transistor. Junction field-effect transistors. MOS field-effect transistors. Contact metal-semiconductor. Silicon chip technology and fabrication techniques. Optoelectronic devices. Charge-coupled devices.

	Prerequisite courses
	ÚFV/TPJ1/99

	Recommended reading  
	D.J. Roulston, An introduction to the physics of semiconductor devices, Oxford University Press, 1999


	Title
	Special Practical Exercises I

	Code
	ÚFV/SPR1/00
	Teacher
	

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To have students gain some insight concerning the concepts of physics presented in the lectures through laboratory exposure; to have students gain experience in data collection, analysis and interpretation of resumance; to have students gain experience with report writing and presenting experimental results. 

	Content
	The measurement of the magnetisation curve and hysteresis loops in a DC magnetic field. The measurement of the hysteresis loop in an AC magnetic field. The measurements of hysteresis loop by transverse Kerr effect. The measurement of magnetostriction by SAMR method. The investigation of domain structure by Bitter technique. The measurements of the Hall constant of ferromagnetic materials. The measurement of magnetisation characteristics by VSM. The measure-ment of magnetisation characteristics by SQUID. The measurement of domain wall characteristics. Differential scanning calorimetry. The measurement of physical characteristics (thermal capacity, electrical resistivity) by PPMS.

	Alternate courses
	ÚFV/SPR1/99


	Title
	Quantum Field Theory I

	Code
	ÚFV/KTP1a/03
	Teacher
	Hnatič Michal

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To introduce students to quantum field theory.

	Content
	Relativistic quantum field conception. Particles as quantum fluctuations of the field. Lagrange formalism. Symmetries and conservation laws. Euler-Lagrange equation. The basic fields: scalar, spinor, electro-magnetic and vector. Equations for the classical fields: Klein-Gordon and Dirac, Maxwell, Lagrange and Hamilton operators. The quantisation of the free fields. Basic quantum field commutation and anti-commutation relations.

	Alternate courses
	ÚFV/KTP1a/99


	Title
	Theory of Condensed Matter

	Code
	ÚFV/TKL1/99
	Teacher
	Bobák Andrej, Gmitra Martin

	ECTS credits
	2
	Hrs/week
	1/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students to manage basic methods of quasiparticle formalism of solid state physics (electrons, phonons, electron-electron, electron-phonon interactions, magnons).

	Content
	One-electron approximation. Translation operators and Bloch's theorem. Existence of energy bands. Kronig-Penney model. Nearly free electron theory. Brillouin zones. Tight binding approximation. The k.p. method. Effective mass tensor. Effective mass Hamiltonian. Lattice waves. Linear monoatomic and diatomic lattices. Phonons in one and three dimensions. Acoustic and optical modes. Dynamic matrix. Lattice specific heat. Electron-phonon interactions. The Fröhlich Hamiltonian. The attractive interaction between electrons. Spin waves and Heisenberg Hamiltonian. Linear chain with ferromagnetic interaction. Three-dimensional case. Magnons. Spontaneous magnetisation. Specific heat. Superconductivity. The BCS Hamiltonian. The Bogolyubov-Valatin transformation. The temperature-dependent gap parameter. The transition temperature.     

	Recommended reading  
	Ch. Kittel: Quantum Theory of Solids, John Wiley & Sons Inc, 1922

N.W. Ashcroft, N.D. Mermin: Solid State Physics, Harcourt College Publishers, 1916

P.L. Taylor: A Quantum Approach to the Solid State, Prentice-Hall, Inc., Englewood Cliffs, New Jersey, 1910

J.M. Ziman, Principles of the Theory of Solids, University Press, Cambridge, 1912

A.O.E. Animalu, Intermediate Quantum Theory of Crystalline Solids, Prentice-Hall, Inc., Englewood Cliffs, New Jersey, 1921


	Title
	Neural networks

	Code
	ÚINF/NEU1/03
	Teacher
	Andrejková Gabriela

	ECTS credits
	2
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To establish student understanding and knowledge for using basic paradigms of neural networks.

	Content
	Feed-forward and recurrent neural networks; back propagation algorithm to adaptation of neural networks; capability of neural networks to be universal approximators. Hopfield neural networks and solving optimisation problems. Kohonen neural networks. Neural networks in connections to computational models. Theoretical problems of neural networks.

	Alternate courses
	ÚINF/NEU1/00 orÚINF/NEU1/99

	Recommended reading  
	J. Hertz, A.Krogh, R.G. Palmer: Introduction to the theory of neural computation, Addison Wesley, 1991.


	Title
	Quantum Field Theory II

	Code
	ÚFV/KTP1b/03
	Teacher
	Hnatič Michal

	ECTS credits
	6
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To have students examine selected topics in quantum field theory.

	Content
	Interacting fields. The principle of symmetry and the form of interactions of quantum fields. Lagrange operator in QED. S–matrix. Wick’s theorems and Feynman diagrams. Perturbative calculation of S - matrix. S-matrix and cross section of the processes. Compton scattering of the proton on electron cross section calculation in QCD frame. Radiation corrections and the divergences of the Feynman graphs. Running coupling constant.

	Prerequisite courses
	ÚFV/KTP1a/03

	Alternate courses
	ÚFV/KTP1b/99


	Title
	Transport and Surface Phenomena

	Code
	ÚFV/TPJ1/99
	Teacher
	Horváth Denis, Gmitra Martin

	ECTS credits
	1
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To familiarise students with the effects of charge transport in diffusive and ballistic transport regimes in condensed matter and mesoscopic systems and with methods for the study of these effects.

	Content
	Diffusive transport: classical transport theory, Boltzmann equation, transport coefficients, electrical conductivity, thermal conductivity, Hall effect, magnetoresistance, fluctuation-dissipation theorem, weak localisation, Aharonov-Borm effect, Anderson localisation. Ballistic transport: resistance of a ballistic conductor, Landauer formula, Landauer-Büttiker formalism, S-matrix and Green's functions, quantum Hall effect, Shubnikov-de Haas effect, tunnelling and Coulomb blockade, orthodox transport theory, mesoscopic systems and nanodevices, single electron transistor, 2DEG (two dimensional electron gas). Spin dependent Transport: giant magnetoresistance effect and its theories, theory of tunnel magnetoresistance, quantum dots, application of magnetic nanostructures.

	Prerequisite courses
	ÚFV/TKL1/99

	Recommended reading  
	F.F.Y. Wang, Introduction to Solid State Electronics, North-Holland, Amsterdam, 1929.

Datta S.: Electronic Transport in Mesoscopic Systems, Cambridge University Press, 1992

Maekawa S., Shinjo T.: Spin Dependent Transport in Magnetic Nanostructures, Taylor & Francis, London & NY, 2002

Heinzel T.: Mesoscopic Electronics in Solid State Nanostructures, Willey-VCH, Weinheim, 2003


	Title
	Group Theory, Classification and Structure of Elementary Particles

	Code
	ÚFV/TGC1/03
	Teacher
	Tóth Ľubomír

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Content
	Phenomenology of elementary particles and interactions, conservation laws. Lie groups and Lie algebras, representations. Unitary groups   SU(2), SU(3), SU(4), SU(6), SU(n), irreducible representations, Young tableaux. Classification of elementary particles, eightfold way, quark model. New particles, new quarks and higher symmetries. Subquark models, strings, theory of everything.


	Title
	Computational Physics II

	Code
	ÚFV/POF1b/99
	Teacher
	Bobák Andrej, Horváth Denis

	ECTS credits
	1
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Content
	The essence, role and principles of simulations. Ergodicity and quasi-ergodic violation. The molecular dynamics method; computing in NVE, NVT, and NPH assemblies. Langevin and Brownian dynamics. The Monte Carlo method; Metropolisov algorithm. Calculations in microcanonical, canonical and grandcanonical assemblies. Spin lattice systems and their classification, universality, finite-sise scaling, Binder cummulant. Critical slowing down and cluster methods. The histogrammatic treatment of statistical data. Cellular automata and neural nets in physical models. Quantum simulations of liquids.

	Prerequisite courses
	ÚFV/POF1a/99

	Automatic rerequisite courses
	ÚFV/POF1a/99


	Title
	Econophysics

	Code
	ÚFV/EKF/01
	Teacher
	Horváth Denis

	ECTS credits
	1
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Content
	Introduction. Pareto and Bachelie approach. The physical "phylosophy"

in the formulation of models of social and economic models. The system of measurable quantities in economy, the logarithmic price, the uints of time and price in economy. The stochastic models, random processess and distribution functions, stability of distributions, infinitely divisible process, scaling of distribution functions, Gauss and Lévy distribution, the simulation of random processess via computer. The selected parallels between economy and fluid turbulence, market volatility and intermittence. The correlations of markets, the markets in mutual correlations and anticorrelations. The autocorrelations and analysis of time series. The portfolio taxonomy and the strategy of the joining of enterprises and formation of corporations. The computer modelling of GARCH and ARCH random processes with the variable dispersion of volatility. The models based on the stochastic diferential equations, Black-Scholes model of the rational option price. The Internet as a source of actual economic informations, the indexes M&P 200, DJIA. The modelling of market via system of the autonomous agents on lattice or net with help of the object-oriented programming in C++, the financial market as a spin glass with the Hebbian learning of interactions.

	Recommended reading  
	See the web page:

http://122.191.33.210/~horvath/Ekonofyzika/ECONO/VYUKA_EKONOFYZIKA/econophys.pdf


	Title
	Exactly Solvable Models in Statistical Physics

	Code
	ÚFV/ERS/01
	Teacher
	Strečka Jozef

	ECTS credits
	1
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	The main goal is to become familiar with the simplest exactly solvable models in statistical physics.

	Content
	Scaling and universality hypotheses. Exact solution of the one-dimensional Ising model in an absence, as well as, in a presence of the external magnetic field: the combinatorial approach and the transfer-matrix method. The dimerisation as a result of the spin-Peierls instability. The two-dimensional Ising model: dual, star-triangle, and decoration-iteration transformations. The two-dimensional Ising model as a model of binary alloys, lattice-gas model and lattice-statistical model of binary liquid mixtures. Frenkel-Louis model and Lin-Taylor model for a reentrant miscibility of liquid mixtures. Exact results for the one-dimensional classical and quantum Heisenberg model, Bethe ansatz solution. Six-vertex model as the ice-type model, the KDP model of ferroelectrics and antiferroelectrics. A nonzero residual entropy and first-order phase transitions. Eight-vertex model and the weak universality hypothesis.

	Prerequisite courses
	ÚFV/TDF1/99

	Recommended reading  
	R. J. Baxter: Exactly solved models in statistical mechanics,     Academic Press, New York, 1922


	Title
	Computational Physics II

	Code
	ÚFV/POF1b/99
	Teacher
	Bobák Andrej, Horváth Denis

	ECTS credits
	1
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	The essence, role and principles of simulations. Ergodicity and quasi-ergodic violation. The molecular dynamics method; computing in NVE, NVT, and NPH assemblies. Langevin and Brownian dynamics. The Monte Carlo method; Metropolisov algorithm. Calculations in microcanonical, canonical and grandcanonical assemblies. Spin lattice systems and their classification, universality, finite-sise scaling, Binder cummulant. Critical slowing down and cluster methods. The histogrammatic treatment of statistical data. Cellular automata and neural nets in physical models. Quantum simulations of liquids.

	Prerequisite courses
	ÚFV/POF1a/99

	Automatic rerequisite courses
	ÚFV/POF1a/99


	Title
	Automation of Physical Experiments

	Code
	ÚFV/ARE1a/99
	Teacher
	Orendáč Martin

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To teach students the design of automated setups for performing selected types of physical measurements and the properties involved in measurement and controlling subsystems.

	Content
	Structure of systems of automated measurement and control. Characterisation of instruments equipped with microcomputer. Sensors of physical quantities, principle of operation, technical realisation of selected types of sensors. Elements for processing signals from sensors. Electronic regulators, software simulation of analogue regulators. Standard communication protocols: CAMAC, IEEE122, RS232. Universal microprocessors and microcomputers. Digital signal processing. Design of digital filters.   

	Recommended reading  
	J. Uffenbeck, Microcomputers and microprocessors, Prentice Hall, 1922

P. Horowitz, W. Hill, The Art of Electronics, Cambridge University Press 1929


	Title
	Programming, Algorithms, and Complexity

	Code
	ÚINF/PAZ1a/03
	Teacher
	Andrejková Gabriela

	ECTS credits
	9
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students basic knowledge about principles of programming and to teach them skills involved in program testing. 

	Content
	Algorithmic problems and their solution. Examples of concrete algorithms; formal languages for writing of algorithms. Correctness and testing of algorithms. Properties of programming languages of a higher category. Basic data and statement structure of programming language PASCAL. Procedures, functions, units of functions and procedures. Dynamic data structures, pointers. Complexity of algorithms. Data structures: stack, queue, table.  

	Exclusive courses
	ÚINF/PRG1a/03

	Alternate courses
	ÚINF/PRA1a/02 orÚINF/PAZU/01

	Recommended reading  
	J. Jinoch et al: Programming language PASCAL, SNTL, Praha, 1922

N. Wirth: Algorithms+Data Structures=Programs, Prentice-Hall,  1916

P. Toepfer: Algorithms and programming technologies, Prometheus, Praha, 1992


	Title
	Operational Systems

	Code
	ÚINF/OSY1/03
	Teacher
	Geffert Viliam, Studenovský Jozef

	ECTS credits
	2
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To provide students with knowledge of the basic principles of operating system architecture.

	Content
	Operating system structure. Linking, loading and executing. History of operating systems, OS concepts. The process model, implementation, communication, classical problems, process scheduling. Memory management, segmentation, swapping, paging, virtual memory. File systems, directories, security and protection mechanisms. Principles of I/O software, interrupt handlers, device drivers, resources, deadlocks. MS-DOS, UNIX, Windows NT, graphic user interfaces. Terminal networks, file server, host server, mapping, redirection. Network operating systems, reliability, access rights, authentication. Microsoft Windows NT system, Novell NetWare, NFS.

	Prerequisite courses
	ÚINF/PAZ1a/03

	Recommended reading  
	A. Silberschatz, P. Galvin: Operating System Concepts, 2.ed., Addison-Wesley, 1991

A. S. Tanenbaum: Modern Operating Systems, Prentice-Hall, 1992

F. Plášil, J. Staudek: Operační systémy, SNTL Praha, 1992


	Title
	Functional Programming

	Code
	ÚINF/FUN1/01
	Teacher
	Repický Miroslav

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	Principles of functional programming. Lambda calculus from the point of view of functional programming languages. Properties of functional programming languages. Programming language SCHEME: the structure of the language and basic computational rule, work with symbolic expressions, block structure and static embedding, functional objects and macros. Comparison of symbolic structures and unification. Rule system, logic system, frame system (comparison, indexing).

	Prerequisite courses
	ÚINF/PAZ1c/03 or ÚINF/RPR1c/02 o rÚFV/SDF1/99


	Title
	Nontraditional Optimisation Techniques I

	Code
	ÚFV/NOT1a/03
	Teacher
	Horváth Denis, Uličný Jozef, Brutovský Branislav

	ECTS credits
	2
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To allow students to learn major optimisation methods.

	Content
	The classification of optimisation methods. Optimisation function. Multifunction-optimisation. The penalty function. The Barier function. The stochastic and deterministic methods. Gradient methods. The physical picture of gradient optimisation. Blind search and hill climbing methods. Multi-agent evolutionary strategy and meta-optimisation. Genetic algorithms. Quantum mechanical applications of genetic algorithms. Genetic algorithms in variable environments. The training of neural nets as optimisation. Principal component analysis. The prediction of time series.  Monte Carlo techniques and simulated annealing. Optimisation and self-organisation attractor. The self-organised Kohonen nets; neural gas model. Cellular automata models. Agent-based systems. Strategies and demographic games on the lattice. Swarm optimisation.   

	Recommended reading  
	J.C.Principe, N.R.Euliano, Neural and Adaptive Systems, John Wiley & Sons. INC., New York, 2000.

K.Binder, D.W.Heermann, Monte Carlo Simulation in Statistical Physics, Springer-Verlag, Berlin, 2002.


	Title
	Neural networks

	Code
	ÚINF/NEU1/03
	Teacher
	Andrejková Gabriela

	ECTS credits
	2
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To establish student understanding and knowledge for using basic paradigms of neural networks.

	Content
	Feed-forward and recurrent neural networks; back propagation algorithm to adaptation of neural networks; capability of neural networks to be universal approximators. Hopfield neural networks and solving optimisation problems. Kohonen neural networks. Neural networks in connections to computational models. Theoretical problems of neural networks.

	Alternate courses
	ÚINF/NEU1/00 orÚINF/NEU1/99

	Recommended reading  
	J. Hertz, A.Krogh, R.G. Palmer: Introduction to the theory of neural computation, Addison Wesley, 1991.


	Title
	Group Theory, Classification and Structure of Elementary Particles

	Code
	ÚFV/TGC1/03
	Teacher
	Tóth Ľubomír

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Content
	Phenomenology of elementary particles and interactions, conservation laws. Lie groups and Lie algebras, representations. Unitary groups   SU(2), SU(3), SU(4), SU(6), SU(n), irreducible representations, Young tableaux. Classification of elementary particles, eightfold way, quark model. New particles, new quarks and higher symmetries. Subquark models, strings, theory of everything.


	Title
	Nontraditional Optimisation Techniques II

	Code
	ÚFV/NOT1b/03
	Teacher
	Horváth Denis, Uličný Jozef, Brutovský Branislav

	ECTS credits
	2
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To teach students applications of optimisation techniques on thestudy and interpretation of complex systems using examples from biology. To introduce students to new paradigms in the area of systems biology.

	Content
	Complex systems; emergent behavior. Evolutionary theory and memetics. Application of optimisation techniques on complex systems. Application of methods (genetic algorithms, simulated annealing, taboo search) on selected problems of biomolecular simulations. Molecular dynamics; protein folding. Population dynamics, metabolic networks and complexity in bioinformatics.

	Recommended reading  
	The actual scientific papers.


	Title
	Programming, Algorithms, and Complexity

	Code
	ÚINF/PAZ1b/03
	Teacher
	Andrejková Gabriela

	ECTS credits
	1
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Content
	Historical evolution of programming culminating in object-oriented  principles. The object-oriented programming paradigm. Classes, objects, inheritance, polymorphism, encapsulation. Programming Language: Object Pascal. Basic classes in Delphi: TForm, TScreen, TApplication and their using in applications.  Multiple document interface. Graphic device interface.

	Prerequisite courses
	ÚINF/PAZ1a/03

	Recommended reading  
	T. Bisinger: Learn programming in Delphi, Grada , Praha, 1992 (in Czech).

R. Pecinovský, M. Virius: Object-oriented programming. I. and II., Grada, Praha, 1991

T. Holan: Delphi in examples, Matfyzpress, Praha, 1999



	Title
	Automation of Physical Experiments

	Code
	ÚFV/ARE1b/99
	Teacher
	

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To have students obtain practical skills in programming automated experimental setups.

	Content
	Temperature controller. Nonlinearity of digital-analogue and analogue-digital converters. Analogue-digital converter with feedback. Study of heat flow in materials with low thermal conductivity. Digital filtering of signal. Controlling step motor. Addressing selected problems in automated experimental setups in the laboratories of the Department of Condensed Matter Physics.


	Prerequisite courses
	ÚFV/ARE1a/99

	Automatic rerequisite courses
	ÚFV/ARE1a/99

	Recommended reading  
	Supporting material is available.



	Title
	Biomolecular Simulations

	Code
	ÚFV/BSIM1/03
	Teacher
	Uličný Jozef

	ECTS credits
	6
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture, Practical

	Objective
	To introduce students to actual problems of biomolecular simulations. 

	Content
	Structural characteristics of biological polymers. Foldamers. Central dogma of molecular biology as flow of biological information. 3D-structure and function of foldamers. Recent view on enzyme mechanisms. Experimental methods of structure determination and their limitations. Empirical force fields and methods of classical molecular dynamics. Molecular dynamics and Monte Carlo methods: algorithms and parallelisation. Ab initio molecular dynamics and hybrid approaches. Computational challenges in biomolecular simulations: simulations of chemical reactions, free energy evaluation, protein folding. Computational complexity, nontraditional approaches and heuristic approaches. 


	Title
	Econophysics

	Code
	ÚFV/EKF/01
	Teacher
	Horváth Denis

	ECTS credits
	1
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Content
	Introduction. Pareto and Bachelie approach. Physical "philosophy" in the formulation of social and economic models. The system of measurable quantities in economy, the logarithmic price, the units of time and price in economy. Stochastic models, random processes and distribution functions, stability of distributions, infinitely divisible processes, scaling of distribution functions, Gauss and Lévy distribution, the simulation of random processes via computer. Selected parallels between economy and fluid turbulence, market volatility and intermittence. Correlations of markets, the markets in mutual correlations and anticorrelations. Autocorrelations and analysis of time series. Portfolio taxonomy and the strategy of the joining of enterprises and formation of corporations. Computer modelling of GARCH and ARCH random processes with the variable dispersion of volatility. The models based on the stochastic differential equations; Black-Scholes model of the rational option price. The Internet as a source of actual economic information, the indexes M&P 200, DJIA. The modelling of market via the system of the autonomous agents on lattice or net with help of the object-oriented programming in C++; the financial market as a spin glass with the Hebbian learning of interactions.

	Recommended reading  
	See the web page:

http://122.191.33.210/~horvath/Ekonofyzika/ECONO/VYUKA_EKONOFYZIKA/econophys.pdf


	Title
	Variable Stars

	Code
	ÚFV/PHP/02
	Teacher
	Parimucha Štefan

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To acquaint students of astronomy and other interested persons with properties of variable stars, observational methods, their distribution and basic characteristics.

	Content
	Definition of variable stars and historical review. Catalogues of variable stars and their designation. Archives of observations. Observational methods: photometry, spectroscopy, polarimetry. Searching for variability and periodicity of variations. Classification of variable stars: physical, geometric. Distribution of variable stars and their physical properties: eclipsing, rotating, pulsating, eruptive.


	Recommended reading  
	Henden a Kaitchuck: 1922, Astronomical Photometry, Van Nostrand Company

Lena et al.: 1996, Observational Astrophysics, Springer-Verlag

Roth G.: 1991, Compendium of Practical Astronomy, Springer-Verlag

Sterken a Jashek, 1996, Light Curves of variable Stars, Cambridge University Press

Warner: 1992, Cataclysmic Variables, Cambridge University Press

Papers in astronomical journals and sources on the Internet


	Title
	Computational Physics II

	Code
	ÚFV/POF1b/99
	Teacher
	Bobák Andrej, Horváth Denis

	ECTS credits
	1
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Content
	The essence, role and principles of simulations. Ergodicity and quasi-ergodic violation. The molecular dynamics method; computing in NVE, NVT, and NPH assemblies. Langevin and Brownian dynamics. The Monte Carlo method; Metropolisov algorithm. Calculations in microcanonical, canonical and grandcanonical assemblies. Spin lattice systems and their classification, universality, finite-sise scaling, Binder cummulant. Critical slowing down and cluster methods. The histogrammatic treatment of statistical data. Cellular automata and neural nets in physical models. Quantum simulations of liquids.

	Prerequisite courses
	ÚFV/POF1a/99

	Automatic rerequisite courses
	ÚFV/POF1a/99


	Title
	Physics of the Nucleus

	Code
	ÚFV/FJA1/99
	Teacher
	Chalupka Slavko

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Content
	Basic properties of the nucleus. Nuclear masses, binding energy, nuclear stability. Nuclear radius; density distribution of nuclear matter. Nuclear momentum and parity. Spin and magnetic momentum of nuclei. Quadrupole electric momentum. Theory of deuteron. Theory of scattering. Nuclear spin and isospin. Nuclear forces. Tensor character of nuclear forces. Models of the atomic nucleus.


	Title
	Binaries and Close Binaries

	Code
	ÚFV/DTD/02
	Teacher
	Parimucha Štefan

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To give student and introduction to binaries, their observation and analysis of their light curves and radial velocities.

	Content
	Historical review. Division of binaries: visual and spectroscopic binaries. Two body problem, Kepler equation, radial velocity curve, mass function, heliocentric correction. Determination of orbital parameters. Roche model, mass exchange in binaries. Eclipsing binaries, their light curves, photometric and spectroscopic elements, surface mapping, O-C diagram and period changes, light curve analysis.

Close and interacting binaries, accretion disks. 

	Recommended reading  
	Egglecton: Evolutionary Processes in Binary and Multiple Stars, Cambridge University Press 2006

Hilditch: Close binaries, Cambridge University Press 2001

Warner: Cataclysmic Variables, Cambridge University Press 1992

Papers in astronomical journals. 


	Title
	Special Seminar in Astronomy I

	Code
	ÚFV/SSA1a/99
	Teacher
	

	ECTS credits
	2
	Hrs/week
	-/2

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Content
	Quasars and their behaviours. Exoplanets. Findings from domestic and foreign astronomical publications and astronomical institutions. 


	Title
	Introductory Course in CCD Astronomy

	Code
	ÚFV/ZCA/03
	Teacher
	Parimucha Štefan

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Assessment
	Semester
	3

	T/L method
	Lecture

	Objective
	To introduce  students to CCD detectors and their use in astronomical observations.

	Content
	CCD detector, its physical character and properties. CCD cameras. Acquisition of images from CCD. Signal to noise (S/N) ratio. Photometric reduction  of  CCD images, dark, bias and flat-field images. Photometry and astrometry with CCD detectors. PSF function. Image analysis, detection of objects on CCD. Image adjustment methods: gaussian filtering, sharp masking, wavelet analysis.

	Recommended reading  
	Howell: Handbook of CCD Astronomy,  Cambridge University Press 2000 Lena et al.:, Observational Astrophysics, Springer-Verlag 1996

Martinez a Klotz: A practical giude to CCD Astronomy, Cambridge University Press 1992

Papers in astronomical journals and sources on the Internet


	Title
	Selected Chapters in Theoretical Astrophysics

	Code
	ÚFV/VKTA/03
	Teacher
	Gális Rudolf

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Assessment
	Semester
	4

	T/L method
	Lecture

	Content
	Chemical analysis; measurement of stellar radii and temperatures; measurements of photospheric pressure; stellar rotation; velocity fields in stellar photospheres; microturbulence and macroturbulence; stellar granulation.


	Title
	Extrasolar Planets

	Code
	ÚFV/ESP/06
	Teacher
	Vaňko Martin, Parimucha Štefan

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Assessment
	Semester
	2

	T/L method
	Lecture

	Objective
	To introduce students to the detection, formation, and properties of exoplanets. 

	Content
	Definition of exoplanets. Known exoplanets. Detection methods: radial velocities, photometric surveys, transits, gravitational microlensing, interferometry, direct imaging. Protostellar disks and planet formations. Debris disks. Giant planet formations, their dynamics in systems.

	Recommended reading  
	Cassen et al: Extrasolar planets, Springer 2006

Papers in astronomical journals and internet sources


Study programme   Physics of Condensed Matter 

(Full-time master)

 Code   Title   ECTS Credit    Hours/week   Assessment
 Recommended Year/Semester

Compulsory courses

	ÚFV/TKL1/99
	Theory of Condensed Matter
	8
	4/2
	Examination
	1/1

	ÚFV/EMT1/03
	Experimental Methods in Solid State Physics I
	3
	2/-
	Examination
	1/1

	ÚFV/OSA1/99
	Solid State Physics Seminar
	1
	-/1
	Assessment
	1/1

	KFaDF/DF2p/07
	History of Philosophy
	4
	2/1
	Examination
	1/1

	ÚFV/MKL/03
	Magnetic Properties of Solids
	6
	4/-
	Examination
	1/2

	ÚFV/OSB1/99
	Solid State Physics Seminar
	1
	-/1
	Assessment
	1/2

	ÚFV/FNT1/03
	Low Temperature Physics
	6
	4/-
	Examination
	2/3

	ÚFV/EM1/03
	Experimental Methods in Solid State Physics II
	3
	2/-
	Examination
	2/3

	ÚFV/OSC1/99
	Solid State Physics Seminar
	1
	-/1
	Assessment
	2/3

	ÚFV/OSD1/99
	Solid State Physics Seminar
	1
	-/1
	Assessment
	2/4


Compulsory elective courses

	ÚFV/ARE1a/99
	Automation of Physical Experiments
	3
	2/-
	Examination
	1/1

	ÚFV/KEM1/99
	Ceramics Materials
	3
	2/-
	Examination
	1/1, 2/3

	ÚFV/MSA1/03
	Methods of Structural Analysis
	7
	3/2
	Examination
	1/1,2/3

	ÚFV/KTM/07
	Quantum Theory of the Magnetism
	3
	1/1
	Examination
	1/1,2/3

	ÚFV/ZTE/03
	Technology of Metals
	3
	2/-
	Examination
	1/1

	ÚFV/NOT1a/03
	Nontraditional Optimisation Techniques I
	5
	2/2
	Examination
	1/1

	ÚFV/ARE1b/99
	Automation of Physical experiments
	3
	-/3
	Assessment
	1/2

	ÚFV/FMT/07
	Physics of Materials
	4
	3/-
	Examination
	1/2

	ÚFV/TPJ1/99
	Transport and Surface Phenomena
	4
	3/-
	Examination
	1/2

	ÚFV/FPK1/07
	Phase Transitions and Critical Phenomena
	4
	3/-
	Examination
	1/2

	ÚFV/SPE1/03
	Solid State Spectroscopy
	5
	3/1
	Examination
	2/3

	ÚFV/SPR1/00
	Special Practical Exercises I
	3
	-/3
	Assessment
	2/3

	ÚFV/NMA/02
	Numerical Methods in Linear Algebra
	3
	1/1
	Examination
	2/3

	ÚFV/PP1/99
	Physics of Semiconductor Elements
	3
	2/-
	Examination
	2/3

	ÚFV/MVV1/99
	Magnetic Materials
	3
	2/-
	Examination
	2/3

	ÚFV/ERS/07
	Exactly Solvable Models in Statistical Physics
	4
	2/1
	Examination
	2/3


Course units 

Compulsory courses

	Title
	Theory of Condensed Matter

	Code
	ÚFV/TKL1/99
	Teacher
	Bobák Andrej, Gmitra Martin

	ECTS credits
	8
	Hrs/week
	4/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To teach students to manage basic methods of quasiparticle formalism of solid state physics (electrons, phonons, electron-electron, electron-phonon interactions, magnons).

	Content
	One-electron approximation. Translation operators and Bloch's theorem. Existence of energy bands. Kronig-Penney model. Nearly free electron theory. Brillouin zones. Tight binding approximation. The k.p. method. Effective mass tensor. Effective mass Hamiltonian. Lattice waves. Linear monoatomic and diatomic lattices. Phonons in one and three dimensions. Acoustic and optical modes. Dynamic matrix. Lattice specific heat. Electron-phonon interactions. The Fröhlich Hamiltonian. The attractive interaction between electrons. Spin waves and Heisenberg Hamiltonian. Linear chain with ferromagnetic interaction. Three-dimensional case. Magnons. Spontaneous magnetisation. Specific heat. Superconductivity. The BCS Hamiltonian. The Bogolyubov-Valatin transformation. The temperature-dependent gap parameter. The transition temperature.     

	Recommended reading  
	Ch. Kittel: Quantum Theory of Solids, John Wiley & Sons Inc, 1985

N.W. Ashcroft, N.D. Mermin: Solid State Physics, Harcourt College Publishers, 1976

P.L. Taylor: A Quantum Approach to the Solid State, Prentice-Hall, Inc., Englewood Cliffs, New Jersey, 1970

J.M. Ziman, Principles of the Theory of Solids, University Press, Cambridge, 1972

A.O.E. Animalu, Intermediate Quantum Theory of Crystalline Solids, Prentice-Hall, Inc., Englewood Cliffs, New Jersey, 1981


	Title
	Experimental Methods in Solid State Physics I

	Code
	ÚFV/EMT1/03
	Teacher
	Orendáč Martin

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To clarify selected experimental techniques applied in the experimental study of solids and to provide students with discussion of physical phenomena associated with the techniques and design of model experimental setups.

	Content
	Low level signal measurements. Study of dielectric properties. Dielectric polarisation, susceptibility, permitivity. Capacitors partially filled with dielectric material. Capacitors for permitivity study in liquids and solids. Specific heat, thermal and electrical conductivity measurements. Introduction to vacuum technology. Studying the Hall effect and magnetoresistance in semiconductors. Thermoelectric phenomena.

	Alternate courses
	ÚFV/EMT1/99

	Recommended reading  
	Supporting material is available.


	Title
	Magnetic Properties of Solids

	Code
	ÚFV/MKL/03
	Teacher
	Kollár Peter

	ECTS credits
	6
	Hrs/week
	4/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To give students a general view of basic magnetic phenomena, intrinsic magnetic properties of various magnetic materials, magnetisation processes and domain structure.

	Content
	Magnetic materials and magnetisation. Magnetic quantities. Carriers of magnetic moment. Vector model of the atom. Magnetic field sources. Measurements of magnetic field. Diamagnetism. Paramagnetism. Ferromagnetism. Antiferromagnetism. Ferrimagnetism. Magnetic behavior and structure of materials. Neutron diffraction. Magnetic anisotropy. Hall effect, magnetoresistance. Domain structure. Magnetostriction. Technical magnetisation. Dynamic magnetisation processes. Susceptibility. Thin films.

	Alternate courses
	ÚFV/MKL1/99

	Recommended reading  
	S. Chikazumi: Physics of Magnetism, J.Willey and Sons, Inc. New York, London, Sydney, 1997D. Jiles: Introduction to magnetism and magnetic materials, Chapman&Hall, London, New York, Tokyo, Melbourne, Madras, 1991

R. C. O’Handley: Modern Magnetic Materials, Principles and Applications, J.Willey and Sons, Inc. New York, 1999


Compulsory elective courses

	Title
	Automation of Physical Experiments

	Code
	ÚFV/ARE1a/99
	Teacher
	Orendáč Martin

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Objective
	To teach students the design of automated setups for performing selected types of physical measurements and the properties involved in measurement and controlling subsystems.

	Content
	Structure of systems of automated measurement and control. Characterisation of instruments equipped with microcomputer. Sensors of physical quantities, principle of operation, technical realisation of selected types of sensors. Elements for processing signals from sensors. Electronic regulators, software simulation of analogue regulators. Standard communication protocols: CAMAC, IEEE122, RS232. Universal microprocessors and microcomputers. Digital signal processing. Design of digital filters.   

	Recommended reading  
	J. Uffenbeck, Microcomputers and microprocessors, Prentice Hall, 1985

P. Horowitz, W. Hill, The Art of Electronics, Cambridge University Press 1989


	Title
	Ceramics Materials

	Code
	ÚFV/KEM1/99
	Teacher
	Zeleňáková Adriana, Fuzer Jan

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	7, 9

	T/L method
	Lecture

	Objective
	To introduce students to the properties of a wide range of ceramics and to develop students’ confidence concerning the preparation of these materials. 

	Content
	Introduction to solid state science. The fabrication of ceramics. Construction ceramics. Mechanical properties of construction ceramics. Ceramics conductors. Dielectrics and insulators. Piezoeletrics ceramics. Pyroelectric materials. Electro-optic ceramics. Magnetic ceramics. Aplications of ceramics materials in a modern industry.

	Recommended reading  
	1. A. J. Moulson, J. M. Herbert, Electroceramics, Chapman and Hall, London 1990

2. M. W. Barsoum, Fundamentals of Ceramics, Taylor & Francis, 2002


	Title
	Methods of Structural Analysis

	Code
	ÚFV/MSA1/03
	Teacher
	Sovák Pavol

	ECTS credits
	7
	Hrs/week
	3/2

	Assessment
	Examination
	Semester
	1, 3

	T/L method
	Lecture, Practical

	Content
	Optic microscopy. Electron microscopy: Electron beam instruments, electron optics, electron lenses and deflection systems, transmission electron microscopy (principle and construction). Electron–specimen interactions. Electron diffraction.  Kikuchy lines. Scanning electron microscopy (principle and construcion). Scanning transmission electron microscopy. High Voltage electron microscopy. Electron microprobe analysis: WDX spectrometer, EDX spectrometer, Auger electron spectrometer. self-emission microscopy. Convergent beam diffraction. X-ray diffractometry: Scattering of x-rays, neutrons and neutron scattering, CW-diffractometer, Ewald´s sphere, diffraction on powder samples, The main characteristics of powder diffraction pattern, structure factor, occupation factor, Atomic displacement factor, Peak intensity, shape and symmetry, Sherrer equation. Peak profile, Rietweld method.

	Alternate courses
	ÚFV/SAK1/99,ÚFV/SAK1/00,ÚFV/RTG1/01

	Recommended reading  
	S. Amelincks, D.van Dyck, J. van Landyut, Electron Microscopy – Principles and Fundamentals, VCH, 1997

M.H. Loretto, Electrom beam analysis of materials. Springer, 2002

Fundamentals of Powder Diffraction and Structural Characterisation of Materials,  Vitalij K. Pecharsky & Peter Y. Zavalij , Kluwer Academic Publishers, 2003 

Structure Determination from Powder Diffraction Data, Edited by W.I.F. David, K. Shankland, L.B. McCusker, C. Bärlocher, Oxford University Press, 2006


	Title
	Technology of Metals

	Code
	ÚFV/ZTE/03
	Teacher
	Sovák Pavol

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture

	Content
	Principles of solidification: solidification defects, casting processes for manufacturing components, ingot casting, directional solidification, single crystal growth and epitaxial growth, joining of metallic materials. Solid solutions and phase equilibrium: phase diagrams, solubility and solutions, solid-solution strengthening. Relationship between properties and phase diagram. Nonequilibrium solidification and segregation. Dispersion strengthening and eutectic phase diagram: intermetallic compounds, eutectic phase diagram, eutectic alloys. Dispersion strengthening by phase transformations and heat treatment: nucleation and growth in solid-state reactions, precipitation hardening, age hardening, eutectoid reaction (pearlite, bainite and martensitic reaction), strain hardening snd annealing. Hot working, recrystallisation. Superplastic forming. Ferrous alloys. 

	Prerequisite courses
	ÚFV/FMT/03 orÚFV/FMT/07

	Alternate courses
	ÚFV/ZTE1/99

	Recommended reading  
	D.R.Askeland and P.P. Phulé, The Science and Engineering of Materials, Thomson 2003


	Title
	Nontraditional Optimisation Techniques I

	Code
	ÚFV/NOT1a/03
	Teacher
	Horváth Denis, Uličný Jozef, Brutovský Branislav

	ECTS credits
	5
	Hrs/week
	2/2

	Assessment
	Examination
	Semester
	1

	T/L method
	Lecture, Practical

	Objective
	To allow students to learn major optimisation methods.

	Content
	The classification of optimisation methods. Optimisation function. Multifunction-optimisation. The penalty function. The Barier function. The stochastic and deterministic methods. Gradient methods. The physical picture of gradient optimisation. Blind search and hill climbing methods. Multi-agent evolutionary strategy and meta-optimisation. Genetic algorithms. Quantum mechanical applications of genetic algorithms. Genetic algorithms in variable environments. The training of neural nets as optimisation. Principal component analysis. The prediction of time series.  Monte Carlo techniques and simulated annealing. Optimisation and self-organisation attractor. The self-organised Kohonen nets; neural gas model. Cellular automata models. Agent-based systems. Strategies and demographic games on the lattice. Swarm optimisation.   

	Recommended reading  
	J.C.Principe, N.R.Euliano, Neural and Adaptive Systems, John Wiley & Sons. INC., New York, 2000

K.Binder, D.W.Heermann, Monte Carlo Simulation in Statistical Physics, Springer-Verlag, Berlin, 2002


	Title
	Automation of Physical Experiments

	Code
	ÚFV/ARE1b/99
	Teacher
	

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	2

	T/L method
	Practical

	Objective
	To develop students’ practical skills in programming automated experimental setups.

	Content
	Temperature controller. Nonlinearity of digital-analogue and analogue-digital converters. Analogue-digital converter with feedback. Study of heat flow in materials with low thermal conductivity. Digital filtering of signal. Controlling step motor. Addressing selected problems in automated experimental setups in the laboratories of the Department of Condensed Matter Physics.

	Prerequisite courses
	ÚFV/ARE1a/99

	Automatic rerequisite courses
	ÚFV/ARE1a/99

	Recommended reading  
	Supporting material is available.


	Title
	Physics of Materials

	Code
	ÚFV/FMT/07
	Teacher
	Sovák Pavol

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Content
	Imperfections in crystal lattices. Diffusion in metals: 1st and 2nd Fick’s laws, diffusion coefficient, solution of Fick’s laws for different marginal conditions, Kirkendall effect, diffusion-controlled growth of precipitates, up-hill diffusion, diffusion in dilute and alloy systems. Experimental methods of diffusion coefficient determination. Classification of surfaces, models of grain boundary. Grain boundary segregation in solids: equilibrium segregation (McLean’s and Guttmann’s models), site competition effect, non-equilibrium segregation, segregation kinetics. Dislocations: classification, properties, movement and dislocation reactions. Dislocation structure in bcc, fcc and hcp lattices. Elastic deformation. Elastic stretching. Plastic deformation. Mechanism of strain hardening. Mechanical properties and behaviour. Creep, stress, rupture and stress corrosion.

	Recommended reading  
	W. Cahn and P. Haasen: Physical Metallurgy, Elsevier, Amsterdam 1996

D.R.Askeland and P.P. Phulé, The Science and Engineering of Materials, Thomson 2003


	Title
	Transport and Surface Phenomena

	Code
	ÚFV/TPJ1/99
	Teacher
	Horváth Denis, Gmitra Martin

	ECTS credits
	4
	Hrs/week
	3/-

	Assessment
	Examination
	Semester
	2

	T/L method
	Lecture

	Objective
	To familiarise students with the effects of charge transport in diffusive and ballistic transport regimes in condensed matter and mesoscopic systems and with methods for the study of these effects.

	Content
	Diffusive transport: classical transport theory, Boltzmann equation, transport coefficients, electrical conductivity, thermal conductivity, Hall effect, magnetoresistance, fluctuation-dissipation theorem, weak localisation, Aharonov-Borm effect, Anderson localisation. Ballistic transport: resistance of a ballistic conductor, Landauer formula, Landauer-Büttiker formalism, S-matrix and Green's functions, quantum Hall effect, Shubnikov-de Haas effect, tunnelling and Coulomb blockade, orthodox transport theory, mesoscopic systems and nanodevices, single electron transistor, 2DEG (two dimensional electron gas). Spin dependent Transport: giant magnetoresistance effect and its theories, theory of tunnel magnetoresistance, quantum dots, application of magnetic nanostructures.

	Prerequisite courses
	ÚFV/TKL1/99

	Recommended reading  
	F.F.Y. Wang, Introduction to Solid State Electronics, North-Holland, Amsterdam, 1989.

Datta S.: Electronic Transport in Mesoscopic Systems, Cambridge University Press, 1995

Maekawa S., Shinjo T.: Spin Dependent Transport in Magnetic Nanostructures, Taylor & Francis, London & NY, 2002

Heinzel T.: Mesoscopic Electronics in Solid State Nanostructures, Willey-VCH, Weinheim, 2003


	Title
	Solid State Spectroscopy

	Code
	ÚFV/SPE1/03
	Teacher
	Orendáčová Alžbeta, Olčák Dušan, Orendáč Martin, Imrich Ján

	ECTS credits
	5
	Hrs/week
	3/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Content
	Methods of condensed matter spectroscopy:

1. Mössbauer spectroscopy. The physical bases of Mössbauer effect. Probability of recoil-free nuclear resonance absorption of gamma-radiation in solids. Analysis of hyperfine interactions of nuclei with their surroundings: electric monopole, electric quadrupole, and magnetic dipole interactions. Mössbauer spectroscopy, processing of experimental data, physical interpretation of hyperfine structure of Mössbauer spectra: intensity and width of lines, isomer shift, quadrupole splitting and magnetic splitting.  

2. NMR/EPR spectroscopy. Basic properties of nuclei. Interactions of nuclei with magnetic and electric fields. Nuclear paramagnetism. Continual wave and pulse nuclear magnetic resonance techniques. Relaxation processes in nuclear spin system. Electron spin resonance. Spin-orbital interaction and interaction with crystal field. Detection of electron paramagnetic and ferromagnetic resonances.

	Alternate courses
	ÚFV/SPE1/99

	Recommended reading  
	Dickson P.E., Berry F.J.: Mössbauer spectroscopy. Cambridge University Press, London 1986

Hennel J. W., Kolinowski J.: Fundamentals of Nuclear Magnetic Resonance. Longman Scientific and Technical, Essex 1993

Maddock A.G.: Mössbauer spectroscopy. Principles and Applications of the Techniques. Horwood Publishing, Chichester, 1997

Slichter C. P.: Principles of  Magnetic Resonance, Springer-Verlag, London, 1990


	Title
	Special practical Exercises I

	Code
	ÚFV/SPR1/00
	Teacher
	

	ECTS credits
	3
	Hrs/week
	-/3

	Assessment
	Assessment
	Semester
	3

	T/L method
	Practical

	Objective
	To have students gain some insight concerning the concepts of physics presented in the lectures through laboratory exposure; to have students gain experience in data collection, analysis and interpretation of resumance; to have students gain experience with report writing and presenting experimental results. 

	Content
	The measurement of the magnetisation curve and hysteresis loops in a DC magnetic field. The measurement of the hysteresis loop in an AC magnetic field. The measurements of hysteresis loop by transverse Kerr effect. The measurement of magnetostriction by SAMR method. The investigation of domain structure by Bitter technique. The measurements of the Hall constant of ferromagnetic materials. The measurement of magnetisation characteristics by VSM. The measure-ment of magnetisation characteristics by SQUID. The measurement of domain wall characteristics. Differential scanning calorimetry. The measurement of physical characteristics (thermal capacity, electrical resistivity) by PPMS.

	Alternate courses
	ÚFV/SPR1/99


	Title
	Physics of Semiconductor Elements

	Code
	ÚFV/PP1/99
	Teacher
	Kollár Peter

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Content
	Basic properties of semiconductors. Thermistors. Hall device, magnetoresistor, cryosar, Gunn device, varistor, tensoelectric elements. Semiconductor devices with one PN junction. Bipolar junction transistor. Junction field-effect transistors. MOS field-effect transistors. Contact metal-semiconductor. Silicon chip technology and fabrication techniques. Optoelectronic devices. Charge-coupled devices.

	Prerequisite courses
	ÚFV/TPJ1/99

	Recommended reading  
	D.J. Roulston, An introduction to the physics of semiconductor devices, Oxford University Press, 1999


	Title
	Magnetic Materials

	Code
	ÚFV/MVV1/99
	Teacher
	Škorvánek Ivan, Olekšáková Denisa, Kollár Peter

	ECTS credits
	3
	Hrs/week
	2/-

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture

	Objective
	To provide a general view of magnetic properties and of the application of soft and hard magnetic materials.

	Content
	Magnetic properties of iron, cobalt and nickel and alloys. Magnetic properties of Fe-Si steels (oriented and non-oriented). Structure and magnetic properties af amorphous and nanocrystalline alloys. Magnetic properties of permanent magnets. The principle of magnetic recording and magnetic recording media. Preparation, structure and magnetic properties of thin films and multilayers.

	Prerequisite courses
	ÚFV/MKL/03

	Recommended reading  
	S. Chikazumi: Physics of Magnetism, J.Willey and Sons, Inc. New York, London, Sydney, 1997

D. Jiles: Introduction to magnetism and magnetic materials, Chapman&Hall, London, New York, Tokyo, Melbourne, Madras, 1991

R. C. O’Handley: Modern Magnetic Materials, Principles and Applications, J.Willey and Sons, Inc. New York, 1999


	Title
	Exactly Solvable Models in Statistical Physics

	Code
	ÚFV/ERS/07
	Teacher
	Strečka Jozef

	ECTS credits
	4
	Hrs/week
	2/1

	Assessment
	Examination
	Semester
	3

	T/L method
	Lecture, Practical

	Objective
	To familiarize students with the simplest exactly solvable models in statistical physics.

	Content
	Scaling and universality hypotheses. Exact solution of the one-dimensional Ising model in an absence, as well as, in a presence of the external magnetic field: the combinatorial approach and the transfer-matrix method. Dimerisation as a result of the spin-Peierls instability. The two-dimensional Ising model: dual, star-triangle, and decoration-iteration transformations. The two-dimensional Ising model as a model of binary alloys, lattice-gas model and lattice-statistical model of binary liquid mixtures. Frenkel-Louis model and Lin-Taylor model for  reentrant  miscibility of liquid mixtures. Exact results for the one-dimensional classical and quantum Heisenberg model, Bethe ansatz solution. Six-vertex model as the ice-type model, the KDP model of ferroelectrics and antiferroelectrics. Non-zero residual entropy and first-order phase transitions. Eight-vertex model and the weak universality hypothesis.

	Prerequisite courses
	ÚFV/TDF1/99

	Recommended reading  
	R. J. Baxter, Exactly solved models in statistical mechanics.      Academic Press, New York, 1982


