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1. Historicky tvod. Zékladni pojmy: hyperjemna interakce, jaderny spin, magneticky
moment, magnetogyricky pomeér, isotopické zastoupeni, magnetizace, populace, Larmorova
frekvence, NMR experiment, Blochovy rovnice.

2. Chemicka ekvivalence a symetrie molekul. Prochiralni a C, skupiny. Homotopicka,
enantiotopicka, diastereotopicka a heterotopicka jadra.

3. Stinici konstanta, diamagnetické a paramagnetické stinéni, Ramseytiv vzorec. Lokalni a
nelokalni vlivy. Chemicky posun, referen¢ni standardy. Rozsah chemickych posunti.

4. Parametry ovliviiujici stinici konstantu: oxidac¢ni ¢islo, koordinac¢ni ¢islo, naboj, symetrie,
HOMO-LUMO rozstépeni, elektronegativita, normalni a inverzni halogenova zavislost,
nefelauxetickd a spektrochemicka fada.

5. Korelace chemickych posunti s vazebnymi délkami, thly, UV maximy, IR silovymi
konstantami, Hammetovymi sigma konstantami. Vlivy na chemicky posun: isotopové efekty,
SIIS, magneticka anisotropie chemickych skupin, teplota, rozpoustédlo, ASIS.

6. Chiralni rozpoustédla, posuvova ¢inidla. Satelitni signaly, isotopomery, vypocet
isotopického zastoupeni.

7. Skalarni interakce. Interak¢éni konstanta, Diractiv model, Pople-Santryho vzorec,
redukovana interak¢ni konstanta. Vlivy na interak¢ni konstantu: s-charakter, hybridizace,

elektronegativita, koordinac¢ni ¢islo, vazebné thly, dihedralni thly, Karplusova rovnice.

8. Konstrukce multipletti. Notace spinovych systémi. Jednoduché spinové systémy: AB,
ABX, AA’X, AA’XX’. Simulace spekter.

9. Relaxace. Relaxacni ¢asy T, a T,. Korelacni ¢as. Extreme narrowing limit. Inversion
Recovery a Spin Echo metody.

10. Relaxacni mechanizmy: dipolarni, anisotropie chemického posunu, spinova rotace,
skalarni relaxace, kvadrupolova, paramagnetickd. NOE.

11. Dynamickd NMR spektroskopie. Chemickéd vyména. Ekvivalentni a neekvivalentni
systémy. Simulace dynamickych NMR spekter.

12. Dipolarni interakce. Zaklady NMR spektroskopie v pevné fazi.



1. Historical background. Basic concepts: hyperfine interactions, nuclear spin, magnetic
moment, magnetogyric ratio, natural abundance, magnetization, population, Larmor
frequency.

2. Chemical equivalence and molecular symmetry. Prochiral and C2 groups. Homotopic,
enantiotopic, diastereotopic, and heterotopic nuclei.

3. Shielding constants, diamagnetic and paramagnetic shielding, Ramsey formula. Local and
nonlocal effects. Chemical shifts, referencing. Ranges of chemical shifts.

4. Parameters influencing the magnitude of shielding constant: oxidation state, coordination
number, charge, symmetry, HOMO-LUMO gap, electronegativity, normal and inverse
halogen series, nephelauxetic and spectrochemical series.

5. Correlation of chemical shifts with bond lengths and angles, UV maxima, IR force
constants, Hammet sigma constants. Chemical shift effects: isotope effects, SIIS, magnetic
anisotropy of chemical groups, temperature, solvent, ASIS.

6. Chiral solvents, shift reagents. Satellite signals, isotopomers, abundance calculations.

7. Scalar coupling. Coupling constants, Dirac model, Pople-Santry formula, reduced coupling
constant. Coupling constant effects: s-character, hybridization, electronegativity, coordination

number, bond angles, dihedral angles, Karplus equation.

8. Multiplet construction. Spin system notation. Simple spin systems: AB, ABX, AA'X,
AA'XX'. Spectral simulation.

9. Relaxation. Relaxation times T1 a T2. Correlation time. Extreme narrowing limit. Inversion
Recovery and Spin Echo methods.

10. Relaxation mechanisms: dipolar, chemical shift anisotropy, spin rotation, scalar,
quadrupolar, paramagnetic. NOE.

11. Dynamic NMR spectroscopy. Chemical exchange. Degenerate and nondegenerate
systems. Dynamic NMR spectra simulation.

12. Dipolar coupling. Basics of solid state NMR spectroscopy.

13.



