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1. Mass spectrometry. Basic principles, characteristics, applications. General scheme and operation of a mass spectrometer.
2. Mass spectrum. Analytical information obtained from the mass spectra. Isotopic composition. Mass accuracy and mass resolution. Structural information obtained with tandem mass spectrometry.
3. Mass spectrometry ion sources. EI, CI, ESI, APCI, APPI, MALDI. Principle of ion formation, instrumentation, operation, characteristics.
4. Mass analyzers. Magnetic and electrostatic sector, quadrupole, ion trap, time-of-flight instruments. Analyzers for tandem mass spectrometry. Principle of mass analysis, instrumentation, operation, characteristics.
5. Hyphenated mass spectrometry techniques. GC-MS, LC-MS, CE-MS.

6. Traditional physical methods and tools of sample preparation.

7. Describe the concepts of solid phase extraction and solid phase microextraction (SPE, SPME).

8. The fundamentals of chromatography and the basic concepts of chromatographic separations. The chromatographic efficiency. Classification of chromatographic methods
9. The fundamentals of gas chromatography. The units and the operation of a gas chromatograph. Types of detectors. Qualitative and quantitative analysis in GC.
10. The fundamentals of high-performance liquid chromatography. The units and the operation of a liquid chromatograph. Types of detectors.
11. The most important stationary phases and their application areas in liquid chromatography.
12. Fundamentals and operation of supercritical fluid chromatography.
13. The basics of the analytical application of nuclear magnetic resonance spectroscopy. A detailed discussion of the NMR spectrum of ethanol. Chemical shift. Spin-spin coupling. Coupling constant.

14. Physical basis of electron paramagnetic resonance spectroscopy. EPR spectrum of materials (elements, molecules) containing unpaired electrons. Bohr magneton.

15. Electrophoretic separations. Zone electrophoresis, Electroendosmosis. Gel-electrophoresis.

16. Isoelectric focusing. Isotachophoresis. Electrochromatographic methods.

