


List of Information Sheets for Master’s Study Programme
 in Applied  Chemistry

Compulsory subjects
1. Applied Chemistry (Colloquial Examination)
2. Atomic and Molecular Spectroscopy
3. Bioanalytical Chemistry
4. Bioorganic Chemistry
5. Chemometrics
6. Computer-Aided Molecular Design (CAMD)Electrochemistry
7. Electrochemistry
8. Physical Organic Chemistry
9. Catalysis and Biocatalysis
10. Laboratory Practice for Master Thesis
11. Laboratory Practice for Term Paper I
12. Laboratory Practice for Term Paper II
13. Laboratory Practice for Term Paper III
14. Laboratory Practice in Applied Chemistry and Ecochemistry
15. Laboratory Practice in Applied Chemistry III
16. Master Thesis Defence
17. Master Thesis Seminar
18. Methods for Separating Substances
19. Nuclear Analytical Chemistry

Compulsory Elective subjects
1. Biofuels and Products from Renewable Resources
2. Environmental Chemistry
3. Environmental Biotechnologies
4. Experimental Phytochemistry
5. Chemical Bond and Chemical Structure
6. Chemistry of Coordination Compounds
7. Atmospheric Chemistry
8. Nuclear Safety and Radioactive Wastes
9. Laboratory Practice in Applied Chemistry II
10. Laboratory Practice in Microbiology of Water and Soil
11. Magnetochemistry
12. Microbiology of Water and Soil
13. Modern Methods of Synthesis
14. Stereochemistry
15. Trace Analysis



Selective subjects
1. Applied Economics
2. Bioinorganic Chemistry
3. Biophysical Chemistry
4. Ecology of Microorganisms
5. Environmental Engineering

6. Environmental Law
7. Forensic Chemistry
8. Environmental Risk Assessment
9. Chemistry of Heterocyclic Compounds
10. Corrosion of Materials
11. Methods of Clinical and Biochemical Analysis
12. Professional Communication in English Language I
13. Professional Communication in English Language II
14. Design and Evaluation of Experiments
15. Fundamentals of Accounting Natural Substances and Synthesis of Pharmaceuticals
16. Project Management
17. Radioecology
18. X-Ray Structural Analysis
19. Fundamentals of Management
20. Fundamentals of Marketing
21. Fundamentals of Accounting






Compulsory Subjects

	University: University of SS. Cyril and Methodius in Trnava

	Faculty: Faculty of Natural Sciences

	Code of the course: 
	The course: atomic and molecular spectroscopy

	Type, range and methods of educational activities: 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Compulsory course 
Full-time study: 2 hours of lectures / 1-hour seminar per week 
Educational activities are performed by attendance method.

	Number of credits: 4

	Recommended semester/trimester of study: 1st semester

	Degree: Master

	Prerequisites: without prerequisites

	Conditions for completion of the course: 
During the semester, there will be two written tests, each with 10 points. Students will be evaluated in the following scale: "A" at least 18 points, "B" at least 16 points, "C" at least 14 points, "D" at least 12 points, "E" at least 10 points . Credits will not be awarded to students with evaluation with less than 5 points.

	Learning outcomes: 
After successful completion of the course the student is familiar with theoretical and experimental spectroscopic methods, with a focus on their analytical use.

	Brief syllabus: 
Theoretical and experimental basics of spectral methods. Principles of atomic spectrometry, atomic absorption and emission spectrometry. X-ray fluorescence spectrometry. Molecular absorption spectrometry. Vibrational-rotational spectroscopy. NMR and mass spectrometry. Use of spectral methods in analytical chemistry.


	Recommended sources: 
Milata V.: Aplikovaná molekulová spektroskopia , 1. vyd., STU, Bratislava, 2008, 602 s. ISBN 978-80-227-2960-4.
Miertuš a kol.: Atómová a molekulová spektroskopia. Alfa Bratislava 1991.
[bookmark: _GoBack]Labuda a kol. Analytická chémia  Vydavateľstvo: STU, 2014

	Languages needed for the completion of the course: English language

	Comments: 

	The course evaluation
The overall number of assessed students: 
	A
	B
	C
	D
	E
	FX

	-
	-
	-
	-
	-
	-




	Teacher: doc. Ing. Jozef Sokol, DrSc.

	Date of the last change: 1 June 2014

	Approved by: 	prof. Ing. Roman Boča, DrSc.






Course Information Sheet

	University: University of SS. Cyril and Methodius in Trnava

	Faculty: Faculty of Natural Sciences

	Code of the course: 
	The course: bioanalytical chemistry

	Type, range and methods of educational activities: 
Compulsory course 
Full-time study: 2 hours of lectures / 1-hour seminar per week 
Educational activities are performed by attendance method.

	Number of credits: 4

	Recommended semester/trimester of study: 3rd semester

	Degree: Master

	Prerequisites: without prerequisites

	Conditions for completion of the course: 
During the semester, there will be two written tests, each with 20 points. Minimum of achieved points for assessing the exam is 24 points from both tests and one seminar work from the field. The exam - final evaluation of the student: 91 – 100 % A, 81 – 90 % B, 71 – 80 % C, 61 – 70 % D, 51 – 60 % E, 0 – 50 % FX.

	Learning outcomes: 
After successful completion of the course the student:
· identifies the most important methods of analysis of chemical and biological samples in the different fields of their application in practice,
· knows the nature of creation, processing and interpretation of analytical signal with a focus on the use of biochemical or biological methods and detection systems.


	Brief syllabus: 
Principles of bioanalysis and sample preparation. The biological sample, treatment of the sample before analysis, deproteinization of the biological material, the isolation of the analyte from the biological matrix, extraction methods, membrane techniques, the isolation of components from the tissue, isolation of the information molecules. Instrumental analytical methods in the analysis of biological samples, derivatization of the analyte, detectors in chromatography, gas and liquid chromatography, bioaffinity chromatography, chiral separations, electromigration methods. Biochemical and biological methods of analysis, enzyme analysis, catalytic cycles, immunoassay and enzyme immunoassay, PCR. Methods of detection of the analytical signal of biochemical methods. Use of cells and higher biological systems as detectores and detection systems. Biosensors, principles, building components, methods of detection of biosensoric signal. Enzyme biosensors, immunosensors, DNA sensors, biosensors based on biological systems. Application of biosensors in the environmental analysis, food processing and food quality control, in monitoring of biotechnological processes in clinical biochemistry and medicine.

	Recommended sources: 
Susan R. Mikkelsen, Eduardo Cortón.: Bioanalytical Chemistry, 2nd Edition, J. Wiley, Ed., 2016, 488pp. ISBN: 978-1-118-30254-5
A. Manz, A. Pamme, D. Iossifidis.: Bioanalytical Chemistry, World Scientific Ed, 2004, 220 pp., ISBN: 978-1-86094-370-6


	Languages needed for the completion of the course: English language

	Comments: 

	The course evaluation
The overall number of assessed students: 
	A
	B
	C
	D
	E
	FX

	-
	-
	-
	-
	-
	-




	Teacher: prof. Ing. Stanislav Miertuš, DrSc.

	Date of the last change: 1 June 2014

	Approved by: 	prof. Ing. Roman Boča, DrSc.

















































Course Information Sheet

	University: University of SS. Cyril and Methodius in Trnava

	Faculty: Faculty of Natural Sciences

	Code of the course: 
	The course: bioorganic chemistry

	Type, range and methods of educational activities: 
Compulsory course 
Full-time study: 2 hours of lectures / 1-hour seminar per week 
Educational activities are performed by attendance method.

	Number of credits: 4

	Recommended semester/trimester of study: 2nd semester

	Degree: Master

	Prerequisites: without prerequisites

	Conditions for completion of the course: 
Active participation in seminars and successful completion of a comprehensive final test from all areas of the course content. To obtain assessment, the student has to achieve results in the following scale: "A" at least 75% of points, "B" at least 70% of points, "C" 65% of points, "D" at least 60% of points and "E" at least 55% of points.

	Learning outcomes: 
After successful completion of the course the student:
· applies the mechanisms of organic reactions to biological systems,
· knows the structure of biopolymers such as proteins, polysaccharides and nucleic acids,
· is familiar with the principles of their synthesis, protection of functional groups, biosynthetic pathway and interaction and synthesis of selected antibiotics.

	Brief syllabus: 
Amino acids, peptides, proteins, enzymes, nucleic acids, polysaccharides, antibiotics, biosynthetic reactions in the plant and animal kingdoms .

	Recommended sources: 
Name Reactions and Reagents in Organic Synthesis, Bradford P. Mundy, Michael G. Ellerd, Frank G. Favaloro, Hardcover, 886 Pages, 2nd Edition, March 2005, ISBN: 0-471-22854-0, Wiley-Interscience.

	Languages needed for the completion of the course: English language

	Comments: 

	The course evaluation
The overall number of assessed students: 
	A
	B
	C
	D
	E
	FX

	-
	-
	-
	-
	-
	-




	Teacher: doc. Mgr. Renata Gašparová, PhD.

	Date of the last change: 1 June 2014

	Approved by: 	prof. Ing. Roman Boča, DrSc.





Course Information Sheet

	University: University of SS. Cyril and Methodius in Trnava

	Faculty: Faculty of Natural Sciences

	Code of the course: 
	The course: chemometrics

	Type, range and methods of educational activities: 
Compulsory course 
Full-time study: 2 hours of lectures / 1-hour seminar per week 
Educational activities are performed by attendance method.

	Number of credits: 4

	Recommended semester/trimester of study: 2nd semester

	Degree: Master

	Prerequisites: without prerequisites

	Conditions for completion of the course: 
Passing the examination consisting of written and oral parts.

	Learning outcomes: 
After successful completion of the course the student:
· knows the basics of chemometrics integrating knowledge of chemistry, mathematics and computer science in order to create or select the optimal methods and experiments, as well as to provide maximum information in the studied system by the analysis and processing of data,
· understands its principles allowing to create the concept of intelligent chemical or biochemical laboratory and obtain a user-oriented final information that will make a clear and objective statement in the decision-making process,
· knows its application in practice..

	Brief syllabus: 
1. Applied basic statistics. Research data analysis.
2. The use of statistical tests to compare the results of laboratory methods.
3. Linear and nonlinear calibration. Validation of laboratory methods.
4. Advanced techniques of regression analysis.
5. Nonlinear regression and optimization.
6. Processing methods of instrumental signal.
7. Analysis of variance.
8. Foundations, distribution and most important techniques of multidimensional data analysis.
9. Chemical metrology.
10. Errors and uncertainty, compiling of measurement model, case studies of calculating the combined uncertainty.
11. The rules of good laboratory practice.
12. Quality control, quality assurance. Accreditation of chemical / biochemical laboratory.

	Recommended sources: 
S.N. Deming,Y. Michotte,D.L. Massart,L. Kaufman,B.G.M. Vandeginste: Chemometrics: A Textbook. Elsevier 1988, 500 p.  ISBN 0-444-42660-4
Breen J. J., Robinson P. E.: Environmental Applications of Chemometrics , American Chemical Society, Washington, 1985, 286 p. ISBN 0-8412-0945-6.

	Languages needed for the completion of the course: English language

	Comments: 

	The course evaluation
The overall number of assessed students: 
	A
	B
	C
	D
	E
	FX

	-
	-
	-
	-
	-
	-




	Teacher: doc. Ing. Ernest Beinrohr, DrSc.

	Date of the last change: 1 June 2014

	Approved by: 	prof. Ing. Roman Boča, DrSc.






Course Information Sheet

	University: University of SS. Cyril and Methodius in Trnava

	Faculty: Faculty of Natural Sciences

	Code of the course: 
	The course: physical organic chemistry

	Type, range and methods of educational activities: 
Compulsory course 
Full-time study: 2 hours of lectures / 2 hours of seminars per week 
Educational activities are performed by attendance method.

	Number of credits: 4

	Recommended semester/trimester of study: 2nd semester

	Degree: Master

	Prerequisites: without prerequisites

	Conditions for completion of the course: 
Successful completion of the final test, consisting of the solutions of three problems and answering two theoretical questions. The minimum are two solved problems for the valuations "E", three solved problems represent "C" evaluation, and each correctly and fully answered  theoretical question raises evaluation by one degree.

	Learning outcomes: 
After successful completion of the course the student:
· is able to evaluate the obtained data of physicochemical and particularly spectral measurements such as UV, IR, 1H and 13C NMR spectroscopy and mass spectrometry in relation to the structure of smaller molecules, and can predict and assess them.

	Brief syllabus: 
infrared spectroscopy, ultraviolet spectroscopy, mass spectrometry, nuclear magnetic spectrometry, applications of spectroscopic methods 

	Recommended sources: 
March's Advanced Organic Chemistry. Reactions, Mechanisms, and Structure. Michael B. Smith, Jerry March, Hardcover, 2384 Pages, 6th Edition, 2007, ISBN: 978-0-471-72091-

	Languages needed for the completion of the course: English language

	Comments: 

	The course evaluation
The overall number of assessed students: 
	A
	B
	C
	D
	E
	FX

	-
	-
	-
	-
	-
	-




	Teacher: doc. Mgr. Renata Gašparová, PhD.

	Date of the last change: 1 June 2014

	Approved by: 	prof. Ing. Roman Boča, DrSc.







Course Information Sheet

	University: University of SS. Cyril and Methodius in Trnava

	Faculty: Faculty of Natural Sciences

	Code of the course: 
	The course: methods of separating substances

	Type, range and methods of educational activities: 
Compulsory course 
Full-time study: 2 hours of lectures / 1-hour seminar per week 
Educational activities are performed by attendance method.

	Number of credits: 4

	Recommended semester/trimester of study: 1st semester

	Degree: Master

	Prerequisites: without prerequisites

	Conditions for completion of the course: 
In seminars during the semester, students make presentations of selected foreign publications related to the latest areas of separating the substances with emphasis on the identification. For each presentation a student can receive a maximum of 50 points. Credits will be awarded to students who have obtained at least 100 points. After attaining the required number of points, students participate in an oral examination.

	Learning outcomes: 
After successful completion of the course the student :
· identifies the requirements for the correct sampling of heterogeneous samples and the basic methods of analytical chemistry, especially in trace and ultra-trace analysis with a focus on toxic, carcinogenic substances,
· can use different analytical methods to identify substances and synthesize individual findings obtained by different analytical methods,
· knows the analytical methods to reduce the the limits of determination and detection with a focus on selective separation systems,
· is able to assess the current possibilities of analytical chemistry and actually use them at the trace analysis of substances in various samples.

	Brief syllabus: 
Introduction, sampling of emissions, air pollution, wastewater, solid waste, the use of statistical methods, international standards. Preparation of the sample for analysis, extraction, adsorption, absorption. Trace and ultra-trace analysis in analytical chemistry techniques of preconcentration. Separation methods, their importance in the analysis of various samples with different matrix. Detection techniques in trace and ultra-trace analysis, optical and electrochemical detectors and their principles. Use of a diode array detectors and their use in identifying substances in the trace concentrations, indirect detection. Introduction to MS and NMR, the use of such methods for identification in combination with separation techniques. Derivatization importance in the determination and identification of substances. Multidimensional separation techniques, the connection of detection techniques, obtaining orthogonal information for identification, significance of analytical methods. The indication of results, statistical evaluation of the measurement, method validation.

	Recommended sources: 
J. Lehotay: Separačné metódy v analytickej chémii, 260 strán, 2009, vydavateľstvo STU, Bratislava. ISBN 978-80-227-3036-5.
The field specialized journal papers in English (provided by the lecturer)

	Languages needed for the completion of the course: English language

	Comments: The course is available only in the winter semester.

	The course evaluation
The overall number of assessed students: 
	A
	B
	C
	D
	E
	FX

	-
	-
	-
	-
	-
	-




	Teacher: prof. Ing. Jozef Lehotay, DrSc.	

	Date of the last change: 1 June 2014

	Approved by: 	prof. Ing. Roman Boča, DrSc.







Course Information Sheet

	University: University of SS. Cyril and Methodius in Trnava

	Faculty: Faculty of Natural Sciences

	Code of the course: 
	The course: chemistry of coordination compounds

	Type, range and methods of educational activities: 
Compulsory elective course 
Full-time study: 2 hours of lectures / 1-hour seminar per week 
Educational activities are performed by attendance method.

	Number of credits: 4

	Recommended semester/trimester of study: 2nd semester

	Degree: Master

	Prerequisites: chemical bond and the chemical structure

	Conditions for completion of the course: 
At the end of the semester there will be a comprehensive test for 30 points, exam test in the exam period for 70 points. Evaluation: "A" minimum 90/100 points, "B" - 80/100, "C" - 70/100, "D" - 60/100, "E" - 55/100.

	Learning outcomes: 
After successful completion of the course the student :
· has a comprehensive view on the composition, structure, electron structure and reactivity of coordination compounds.

	Brief syllabus: 
Classification of coordination compounds, stereochemistry of coordination compounds, complexing reactions, crystal field theory, electronic spectra of coordination compounds, the electron spin resonance spectra, molecular orbitals in coordination compounds, classes of complexes, reactivity, catalysis and biological aspects of coordination compounds.

	Recommended sources: 
J. Ribas, Coordination Chemistry. Willey Chemistry, Amsterdam, 2009. ISBN 978-352731802.

	Languages needed for the completion of the course: English language

	Comments: 

	The course evaluation
The overall number of assessed students: 
	A
	B
	C
	D
	E
	FX

	-
	-
	-
	-
	-
	-




	Teacher: prof. Ing. Roman Boča, DrSc.

	Date of the last change: 1 June 2014

	Approved by: 	prof. Ing. Roman Boča, DrSc.
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