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Discipline din planul de învăţământ 

 

1. Structură moleculară (curs şi lucrări practice) 

2. Biochimie cuantică (curs şi lucrări practice) 

3. Relaţii structură moleculară - proprietăţi farmaceutice (curs) 

4. Proprietăţi moleculare ale medicamentelor şi modalităţi de determinare (curs) 

5. Cinetică chimică (lucrări practice) 

6. Practică pedagogică 1 (practică cu studenţi, nivel I (iniţial) de certificare pentru 

 profesia didactică) 

7. Practică pedagogică 2 (practică cu studenţi, nivel I (iniţial) de certificare pentru 

 profesia didactică) 

 

 

Tematică 

1.  Modelarea cuantica a moleculei biatomice: aplicarea metodei variationale in tratarea 

 cuantica a moleculei ionice de hidrogen (H2
+); 

2.  Spectre electronice ale moleculelor biatomice: Principiul Franck-Condon; Complement 

 spectral de rotatie: determinarea pozitiilor liniilor spectrale care fac parte din ramurile R, 

 P si Q si reprezentarea diagramei Fortrat.  

3.  Spectre electronice de emisie ale moleculelor poliatomice: demonstrare, discutii practice 

 asupra relatiei Stern-Volmer. 

4.  Teoria Hartree-Fock: Teoria campului self-consistent (SCF); ecuatiile Hatree-Fock-

 Roothaan; Corelarea electronica - concept, importanta. 

5.  Metode post-Hartree-Fock: Interactie configurationala (CI); Metode 

 multiconfigurationale (MCSCF); Teoria perturbatiilor Moller Plesset (MP); Clustere 

 Cuplate (CC). 



 

6.  Metoda DFT (Density Functional Theory): Principii, teoremele Hohenberg-Kohn, 

 formalismul Kohn-Sham; interactii de schimb si de corelare, aproximatii;  

7.  Importanta regulilor empirice de identificare a unui potenţial medicament: exemplificare 

 comparativa pentru regula Kell 

8.  Variante cromatografice de măsurare a lipofilicităţii medicamentelor. Predicţia 

 lipofilicităţii medicamentelor prin metode bazate pe substructuri şi, respectiv, pe 

 proprietăţi moleculare. 
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Se poate folosi orice altă sursă bibliografică reprezentativă pentru tematica cerută. 
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TOPICS and BIBLIOGRAPHY 

 

Associate Professor, position 16 from Department of Analytical Chemistry and Physical 

Chemistry 

 

 

 

Academic disciplines in the curricula: 

 

1. Molecular structure (course and laboratory) 

2. Quantum biochemistry (course and laboratory) 

3. Molecular structure – pharmaceutical propeties relationships (course) 

4. Molecular properties of drugs and their investigation methods (course) 

5. Chemical kinetics (laboratory) 

6. Teaching practice 1 (practice)  

7. Teaching practice 2 (practice)  

 

 

Topics: 

1.  Quantum modeling of the biatomic molecule: quantum treatment of the ionic hydrogen 

 molecule (H2
+) by the variational method; 

2.  Electronic spectra of diatomic molecules: Franck-Condon principle; Rotational structure 

 in the electronic spectra of biatomic molecules: determination of the positions for R, P 

 and Q lines and their representation in the Fortrat diagram. 

3.  Electronic emission spectra of polyatomic molecules: demonstration and discussions on 

 the Stern-Volmer relationship. 

4.  Hartree-Fock Theory: Self-Consistent Field theory (SCF); Hatree-Fock-Roothaan’s 

 equations; Electron correlation – concept and importance. 

5.  Post-Hartree-Fock methods: Configuration Interaction (CI); Multi-Configurational Self-

 Consistent Field method (MCSCF); Moller Plesset perturbation theory (MP); Coupled 

 clusters (CC). 

6.  Density Functional Theory: Principles, Hohenberg-Kohn theorems, Kohn-Sham; 

 formalism; exchange and correlation interactions, approximations. 

7.  The importance of empirical rules to identify a potential drug structure: comparative 

 example for Kells’s rule. 

8.  Chromatographic approaches of drug lipophilicity measurement. Prediction of drug 

 lipophilicity by methods based on substructures and molecular properties. 
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Other bibliographical sources related to the above topics can also be used.  

 


