Syllabus to the Orientation Programme:
1. Homogeneous catalytic systems – Special bonding schemes – both geometry and electronic – molecular activation – applications for specific catalytic reactions like hydrogenation – hydroformylation – oxidation and a few other reactions. energetics, homogeneous active sites, activation and deactivation, selectivity, stereochemistry, orbital symmetry and reactivity of transition metal complexes.
2. Heterogeneous catalysis – physical and chemical adsorption – adsorption isotherms texture evaluation chemisorption bond  chemisorption on metals and oxides – Catalysis- concepts - evolution model catalytic reactions for elucidation   H2​-D2 exchange, Ethylne hydrogenation – CO oxidation and hydrocarbon reactions.  Review of Catalysis Setting the Scene - Some of the Advanced Concepts to be discussed: Multiplet Theory, Ensembles ,Geometric Factor;Local Field Effects ;Coupled Interactions; Structure Sensitivity - Structure Insensitivity ; Site Structure; Molecularity; Remote Control & Auto-remote; Bi- and Multi-functionality; Amorphisity; Forward and Back Spillover; Bifurcation Theory ; Bi and Multi Layers ; Bond Order Conservation ;Electrochemical Promotion; Kinetic Coupling; Linear Free Energy relationships ; Metal Support interactions; Entropic Trapping ; Pore Efficiency and Effectiveness ; Sanderson Electronegativity; Self Organization ; Sorbate-sorbate interactions; Structure breaking & Directing ; Structure Reactivity Relationships ;Templating ;Surface Saturation Model; III. Fundamentals of Adsorption;  Characterizing Catalysts; Pore and Surface Structure;   Solid State and Surface Chemistry ; Poisoning, Promotion and Deactivation – Selectivity;  Catalytic Process Engineering Examples and Case Histories Environmental and Green Chemical Concepts ( some of these topics will be covered under suitable headings as well.)
3. Industrial catalysis  Industrially important catalytic reactions their methods of study catalyst deactivation environmental catalysis and other recent developments.
4. Electro catalysis  Fundamentals concept of exchange current density electron transfer rates and electrode electrolyte interface and some examples of electro catalytic reactions fuel cells.
5. Photo catalysis:  Physical basis of reactions induced by light, semiconductors and catalytic reactions like splitting of water, oxidation of organic substrates and other related developments.  
6. Bio Catalysis  Fundamentals why these reactions are special kinetics and examples and bio catalytic reactors, Principles of catalysis in chemistry and biology, Catalytic strategies,   Protein folding, structure and dynamics, From amino acids to three dimensional structure of proteins, Methods for determination, Concise review of protein folding, Protein dynamics-activity relationship,  Enzyme kinetics, Introduction to kinetics (Steady state kinetics and pre-steady state kinetics), Inhibition patterns as a mechanistic tool, Isotope effects,  Enzyme - ligand interactions, Thermodynamics and kinetics,  Cofactors, Chemical function of various coenzymes,  Posttranslational and chemical modifications, Biogenesis and function of posttranslational aa derivatizations, Chemical modifications,   Metals and electron transfer, Introduction to bio-inorganic chemistry of enzymes,   RNA catalysis, Structure, function and applications, Implication to evolution (RNA world),  Catalytic antibodies, Introduction, principles and initial results,  Recent findings and their applications to bio-catgalysis in general,  Extremophiles,Stability and function of enzymes evolved under extreme conditions,Comparison to their mesophilic ("normal") analogues,Implication to evolution (primitive enzymes?) , Mechanistic examples,Recent examples - the evolution of understanding mechanisms, Low - barrier hydrogen bond, Concepts outside the main stream of enzymology, Synthetic and industrial uses,Enzymes in organic solvents,Immobilized enzymes, Approaches in drug development, Enzyme engineering, Biomimetic catalysts.
7. Methods of reaction studies evaluation of parameters and also elucidation of mechanism of reactions 
8. Surface analysis:  Basis, development of techniques detailed study of XPS, X ray, UPS, Auger and any other techniques – these lectures will be with actual spectra and interpretation and also deal with experimental aspects. This portion will be expanded depending on the interest of the participants and also their desire for more information on this topic.
9. Modern topics: Catalysis in energy conversion, ( natural gas, petroleum, and other non conventional energy sources) 
10. special topics like catalyst manufacture, supported catalysts, zeolites mesoporous solids, acid base catalysis.
[Note: on an average there will be 5-6 presentations in each of the ten topics and some will have more than 6 presentations in addition the course will include depending on the request and requirements of the participants of other topics as well.]
