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1. Obiectivele cursului:
Prezentarea unor capitole speciale de
- studiu termodinamic al sistemelor de dimensiamometrice. Metodele termodinamicii
clasice sunt extinse la nivelul nanosistemelorgmmanotermodinamicii dezvoltate de
T.L.Hill si a termodinamicii statistice dezvoltate de C. Tisal
- cinetia chimici, cu accent pe fundamentarea microscogistudiilor cinetice.
- chimie teoretig, cu aplicai in abordarea a studiului sistemelor chimice teate.
Seminariilesi laboratoarele familiarizedzstudetii cu principalele metode utilizate in:
- studiul cinetic al sistemelor chimice complesiezuprind aplicéi de calcul analitigi
numeric.
- determinarea structurii, proprigitor molecularesi a mecanismului de reg@e utilizind
programe de calcul adecvate; se inggte formarea deprinderilor studéar de a aborda
studiul unui sistem reactant sub aspect teoretic.
2. Continutul de baza:
I. Termodinamig
- Notiunile de sistem termodinamic, energigdara si lucru la nivelul nanosistemelor.
- Aplicarea principiilor termodinamicii la niveluanosistemelor.
- Nanotermodinamica — teoria T.L.Hill.
- Mecanica statisticne-extensi¥ — C.Tsallis.
- Tranztii de faz in nanosisteme.
[I. Cinetica chimiai
- Teorii ale vitezelor de rede

- Modelul Marcellin-Wigner-Polanyi



- Teoria RRKM
- Teoria varigionak a strii de tranziie.
- Capitole speciale de cinetica rgdar catalitice.
- Solventul catalizator.
- Catalizatori metalici.
- Cinetica reaiilor catalitice eterogene.
[1l. Chimie teoreti@
- Metodesi aproximaii ale chimiei cuantice de determinare a structunpiropriettilor
moleculare
- Metode de mecarianoleculad, empirice, semiempiric@b-initio, DFT
- Studiul mecanismului de rege utilizdnd suprafia de energie potéala
- Definirea structurii moleculare utilizand diferitipuri de coordonate
- Identificarea structurilor stabile, intermedigirénstabile
- Influenta mediului asupra structusii reactivititii moleculare
- Interagiuni intra-si intermoleculare
3. Sistemul de evaluare a studentuluevaluare pe parcugsexamen final, scris.
4. Discipline care trebuie parcurse in prealabil“Termodinamid@ chimici”, “Cinetica
chimicd”, “Chimie cuanti@”, “Structurd si simetrie molecula” si “Matematic”.
5. Bibliografie curs:
1. T. L. Hill, Thermodynamics of Small Systemever, New York, 1994.
2. C. Tsallis in S. Abe, Y. Okamoto (edsNpnextensive Statistical Mechanics and Its
Applications 3-80, Springer, Berlin, 2001.
3. G. A. MansooriPrinciples of nanotechnologWorld Scientific, New Jersey, 2005.
4. M. Hillert, Phase Equilibria, Phase Diagrams and Phase Trams&dions — Their
Thermodynamic Basi€ambridge University Press, Cambridge, 1998.
4. V. Georgesculranziii de fazi — Metode de studjied. Univ. “Al. I. Cuza”, Iai, 1998.
5. P. Papon, J. Leblon@ihermodinamique des etats de la mati¢termann, Paris, 1990.
6. A. Birzu, M. Dumitrg, Cinetiai chimiai. Aspecte fundamentalilatrixROM, Bucurseti,
2008.
7. R. 1. MaselChemical Kinetics and Catalysig/iley, 2001.
8. J. Steinfeld, J. Francisco, W. Ha€&emical Kinetics and DynamicBrentice Hall, 1989.
9. K. J. LaidlerChemical KineticsHarper&Row, 1987.
10. M. R. Wright,An introduction to chemical kineticgViley, 2004.
11. I. HumelnicuElemente de chimie teoreficEditura Tehnopress,sia2003



12. A. Gerschel.iaisons intermoleculaires — Les forces en jeu danmsatiere condensge
Savoirs Actuels, InterEditions, CNRS Editions, 1995

13. D. M. Hirst,A Computational Approach to ChemistBlackwell Scientific Publications,
Oxford, 1990;

14. F. Jensenntroduction to Computational Chemistiiley, New York, 2001,

15. D.B. CookHandbook of Computational Chemist@xford University Press, 1998;
16. D.C. YoungComputational Chemistry: A Practical Guide for Ayiply Techniques to
Real-World Problemswiley, New York, 2001;

17. D.W. RogersComputational chemistry using the P@iley, New Jersey, 2003;

18. C. CramerEzssentials of Computational Chemistry. Theories ldiodels Wiley,
Chichester, 2002

19. F. Jensenntroduction to Computational Chemistiiley, New York, 2001,

20. R.K. Anthony, C.J. Carl&lolecular Mechanics, across Chemistiyniversity Science
Books, Sausalito, California, 1997;

21. 1. Silaghi Dumitrescu, D. Horvdtjecaniei moleculat:, University Press, Cluj, 1996;
22. O. Tapia, J. Bertran (EditorBplvent Effects and Chemical Reactivifluwer Academic
Publishers, Dordrecht, 1996;

23. D.M. Hirst,A Computational Approach to ChemistBlackwell Scientific Publications,
Oxford, 1991.

6. Tematica seminariilor:

I. Termodinami@

- Influenta dimensiunii particulelor asupra proptigor termodinamice.

- Determinarea experimeniad proprieitilor fizice necesare modeli comportamentului
termodinamic al nanosistemelor.

- Mecanica statisticne-extensi¥ — aplicaii de calcul.

. Cinetica

- Descrierea sistemelor reactante complexe.

- Rezolvarea numefica unor ecud cinetice complexe.

[1l. Chimie teoreti@

- "Construirea” structurilor moleculare in coordtamaarteziengi interne

- Analiza conformaonak a unor structuri moleculare

- Determinarea propri&ilor moleculare utilizand chimia teorelic

- Oltinerea supratei de energie potgala pentru reai simple

- Investigaii asupra mecanismului de regcutilizand SEP



- Studiul influenei mediului asupra interganilor intermoleculare

7. Bibliografie laborator si seminar

1. T. L. Hill, Thermodynamics of Small Systemever, New York, 1994.

2. C. Tsallis in S. Abe, Y. Okamoto (ed$Npnextensive Statistical Mechanics and Its
Applications 3-80, Springer, Berlin, 2001.

3. P. Papon, J. Leblon@ihermodinamique des etats de la mati¢termann, Paris, 1990.
4. K. J. LaidlerChemical KineticsHarper&Row, 1987.

5. M. R. Wright,An introduction to chemical kineticgViley, 2004.

6. L. V. FausettApplied numerical analysis using MATLABrentice Hall, 1999.

7. K. Ebert, H. Ederer, T. Isenho@pmputer Applications in ChemistyCH
Verlagsgesellschaft, Weinheim, 1989.

8. *** HyperChem-Computational Chemistry. Molecular Vigatlon and Simulation
Hypercube. Inc., Waterloo, 1994.

9. *** HyperChem — Computational Chemistry — Part 2 — Theod MethodsHypercube,
Inc., Waterloo, 1996.

10. A. Hinchliffe,Modelling Molecular Structureslohn Wiley & Sons, New York, 1996.
11. J.B. Foresman, AEleen Fris&xploring Chemistry with Electronic Structure Medlso
second edition, Gaussian Inc., Pittsburgh, PA, 1996

25.09.2008 Titulari de curs
Lect. dr. Mircea Apostu
Conf.dr. Adrian Birzu

Conf. dr. lonel Humelnicu



