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Zakres tematow:

Basis of spectroscopy.Electromagnetic radiation, intensity. Forms of molecular energy. Energy quantization.
Spectrum (the origin, classification), experimental techniques (CW, FT — the general ideas), basic apparatus.
Selection rules. Band widths. Population of states in thermal equilibrium — Boltzmann distribution. Basis of
qualitative and quantitative analysis.

IR Spectroscopy.Potential energy curve and (hyper)surface. Equilibrium geometry of a molecule. One-
dimensional harmonic oscillator (selection rules, spectrum). Anharmonicity (selection rules). Normal and group
vibrations (classification, examples). Fundamentals of IR spectroscopy — types of vibrational transitions,
selection rules, methodology. IR-active/inactive vibrations. Group vibrations of the main groups of organic
compounds. Applications of IR spectroscopy in the analysis of organic compounds. Hydrogen bonding and its
effect on an IR spectrum.

NMR spectroscopy.Nuclear spin. Nuclear magnetic moment and its interaction with an external magnetic
field. The essence of the nuclear magnetic resonance. Shielding of a nucleus — mechanisms, the magnetic
shielding constant, NMR spectrum. Chemical shift, internal standards. Spin-spin coupling and spin-spin

coupling constant. Methodology — the effect of a magnetic field strength, integrated curve etc. ThelH NMR
spectroscopy: chemical shifts, the number of signals on the spectrum, the multiplicities of signals. Applications

ole NMR spectroscopy in analysis of organic compounds. Hydrogen bonding and its effect oanNMR

spectrum, dynamical effects in NMR.13C NMR spectroscopy: fundamentals, proton decoupling, chemical
shifts, the number of signals on the spectrum, examples of spectra.

Electronic spectroscopy.The electronic transitions of atoms and molecules — selection rules. Methodology.
Electronic spectra of simple molecules. Applications of electronic spectroscopy in analysis of organic
compounds: chromophores, auxochromes. Examples of electronic spectra of C=C, C=0, OH, NOzcontaining

compounds. Luminescence. Quantitative analysis — examples.

Mass spectrometry.Physical fundamentals. The selected techniques of the sample ionization (El, Cl, SIMS,
FD, FAB, MALDI etc.). The selected analyzers (magnetic field deflection analyzer, ion trap, quadrupole mass
filter, time of flight analyzer). Methodology. Fragmentation process. Mass spectra of the selected groups of
compounds. Applications of mass spectrometry (determination of the molecular weight and empirical formula
of a compound).
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