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Ph.D. Syllabus for Chemistry 
Section A (Compulsory -Total 20 Marks) 
 

1. Synthesis and reactivity of polymer compounds containing one or two heteroatoms (O, N, S).  

2.Characterisation of inorganic compounds by IR, Raman, NMR, EPR, Mössbauer, UV-vis, NQR, 

MS, electron spectroscopy and microscopic techniques.  

3. Polymer chemistry: Molar masses; kinetics of polymerization.  

4. Structure determination of Polymer compounds by IR, UV-Vis, 1H &13C NMR and Mass 

spectroscopic techniques.  

5. Organic transformations and reagents: Functional group interconversion including oxidations and 

reductions; common catalysts and reagents (organic, inorganic, organometallic). Chemo, regio and 

stereoselective transformations. 

6. IUPAC nomenclature of organic and inorganic molecules.  

 

Section B (Total 80 Marks) 
 

1. Chemical periodicity  

2. Structure and bonding in homo- and heteronuclear molecules, including shapes of molecules 

(VSEPR Theory).  

3. Concepts of acids and bases, Hard-Soft acid base concept, Non-aqueous solvents.  

4. Main group elements and their compounds: Allotropy, synthesis, structure and bonding, industrial 

importance of the compounds.  

5. Transition elements and coordination compounds: structure, bonding theories, spectral and magnetic 

properties, reaction mechanisms.  

6. Inner transition elements: spectral and magnetic properties, redox chemistry, analytical applications.  

7. Organometallic compounds: synthesis, bonding and structure, and reactivity. Organometallics in 

homogeneous catalysis. 

8. Analytical chemistry- separation, spectroscopic, electro- and thermoanalytical methods.  

9. Bioinorganic chemistry: photosystems, porphyrins, metalloenzymes, oxygen transport, electron- 

transfer reactions; nitrogen fixation, metal complexes in medicine.  

10. Principles of stereochemistry: Configurational and conformational isomerism in acyclic and cyclic 

compounds; stereogenicity, stereoselectivity, enantioselectivity, diastereoselectivity and asymmetric 

induction.  

11. Approximate methods of quantum mechanics: Variational principle; perturbation theory up to 

second order in energy; applications.  

12. Atomic structure and spectroscopy; term symbols; many-electron systems and antisymmetry 

principle.  

13. Chemical bonding in diatomics; elementary concepts of MO and VB theories; Huckel theory for 

conjugated π-electron systems.  

14. Molecular spectroscopy: Rotational and vibrational spectra of diatomic molecules; electronic 

spectra; IR and Raman activities – selection rules; basic principles of magnetic resonance.  

15. Chemical kinetics: Empirical rate laws and temperature dependence; complex reactions; steady 

state approximation; determination of reaction mechanisms; collision and transition state theories of 

rate constants; unimolecular reactions; enzyme kinetics; salt effects; homogeneous catalysis; 

photochemical reactions.  

16. Organic reaction mechanisms involving addition, elimination and substitution reactions with 

electrophilic, nucleophilic or radical species. Determination of reaction pathways. 


