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SUBJECT. CHEMISTRY

lnorBanic ChcrnistrY

Cherrrccl pcrio,liuirY
Srructurc llid bondrng rn hollro- arlo heteronuclear molecules' including shapes of

nrolccules (VS EPIt 1'heorY)

A;".;;i;;, "J 
t ur"r, uu'o-soti ntid base concept' Non-aqueous solvents'

Mainclolloelemenrsandtlrerrcornpounds:Aliotropy,synthesis,structureand
bonJift. industrial impoltance of the compounds'

Transition elernents and cooldlnatlon compounds: structure. bonding theories,

soectral and magnetic propenies, reaction nrechanisms'

ifi;;;;;;i;; ;l;r!n,i' 'p"nut 
and magnetic propenies' redor chemisttv'

anal)'tical aPPlications.
c)rsanometallic compouuds: s)'Dthesis, bonding and structure' and reactivity'

Orlanorneta llrcs ttt homogeneotls catalysis

Cagcs and metal clusters'

Aralyical chemtstry- separanon, spectroscopic' electro- and thermoanal)'tical

10.

ll.

12.

medicine.
Cn"ru.i.rou,ion of inorganic corrpounds by lR' Raman' NMR' EPR' Mdssbauer'

UV-'rs, NQR. MS. eleclron specttoscopy and micloscopic techniques

Nuclcar chemistry: nucleal teact'on'' tissit,ln and tlsion radio-analytical

tcchrrtques and activation analysis'

Physical ChernistrY:

L Basrc prrncrples ol quantum mechanics: Postulates; operator algebra: exactly-

,;i;;i.;;ti"rt: purticle-rD-a-box' harmonic oscillator and the hydrogen atom'

rrcluding shapes of ato''i" o'tiioL'; o'birul ald spin angular momenta; tun[eling'

2 AoDroxirnate lnethods of quan(ltin tnechanics: Variational principle; perturbalion

thcory trp to secotrd order in energy: applications'

3.Atomic,Structu].eandspectroscopyltermsyNbols;many.electronsystemsand
antisYmrnetry P!inciPle

4. Chemical bonding in diatormics; elementary concepts ofMO and VB theoriesl

Huckcl theory fol colrjugated T-electron systems'

5. Chcmical applications ofgroup theolyi symmetly clemonts; point groups:

chalactcl tablcs; selection rules'
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5.

6.

't.

8.

9.

methods.
Bioinorganic chemistry: photosystems'

transport, electron_ lransfel reactions;

porphyrins, tnetalloenzymes. oxygen

nitrogen fixation. metal colnplexes ln



6. Molecular spectroscopy: Rqtational and vibrational spectra of diatomic
nolecules; electronic spectral tR and Ralnan activities - selection rules; basic

principles of magnetic resonance.

?. Chenical thermodynamics: l-aws, state and path functions and their applications;
rhermodynamic description ofvarious types ofprocesses; Maxwell's relations;
spontaneity and equilibria; temperature and pressure dependence of
thennodynamic quantities; Le Chatelier principle; elementary description of
phase transitions; phase equilibria and phase rule; thermodynamics ofideal and
non-ideal gases, and solutions.

8. Statistical themodynamics: Boltzmann distribution; kinetic theory ofgases;
padition functions and lheir relation to thermodynamic quantities - calculatiorts
for model systems.

9. Electrochemistry: Nemst equation, redox systems, electrochemical cells; Debye-
Huckel theoryl electrolytic conductance - Kohlrausch's law and its applications;
ionic equilibria; conductometric and potentiometric titrations.

10. Chemical kinetics: Empirical mte laws and temperature dependence; complex
reactions; stcady state apprcximation; determinatior of reaction mechanisms;

collision and tmnsition state theories of rate constants; unimolecular reactions;

enzyme kinetics; salt effects; homogeneous catalysis; photochemical reactioDs.

11. Colloids and surfaces: Stabiliry and properties ofcolloids; isotherms and surface

area; lreterogeneous catalysis.

12. Solid state: Crystal stluctures; Bragg's law and applications; band structure of
solids.

13. Polyn]er chemistry: Molar massesl kinetics of polymerization.

14. Data analysis: Mean and sandard deviation; absolute and relative errorsi Iineat

regression; covatiance and correlation coefficient.

0rganic Chemistry

l. TUPAC nomenclature oforganic molecules including regio- and stereoisomers.

2. Principles of stereochemistry: Configurational and confomational isomerism in
acyclic and cyclic compounds; stereogenicity. stereoselectivity, enantioselectivity,
diastereoselectivity and asymmetric induction.

3. Aromaticity: Benzenoid and non-benzenoid compounds - generation and

rgactions.

4. Organic reactive intermediates: GeDeration, stability and reactivity of
carbocations. carbanions. free radicals, carbenes, benzynes and nitrenes
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5. Organic reaction mechanisms involving addition, elimination and substitutioD
reactions with eleclrophilic, nucleophilic or radical species. Determination of
reaction pathways.

6. Common named rcactions and rearrangernents - applications in organic synthesis,

7. Organic transformations and reagents: Functional group interconversion including
oxidations and reductions; common catalysts and reagents (organic, inorganic,
organometallic and enzymatic). Chemo, regio and stereoselective transformations.

8. Concepts in organic synthesis: Retrosl,nthesis, disconnection, synthons, linear and
convergent s,,nthesis, umpolung of reactivily and protecting groups.

9. Aslmmeric synthesis: Chiml auxiliaries, methods ofasymmerric induction -
substrate, reagent and catalyst controlled reactionsl determination ofenantiomeric
and diastereomeric excess: enantio-discrimination. Resolution - optical and
kinetic.

10. Pericyclic reactions-electrocyclisation.cycloaddition,sigmabopic
rearrangements and other related concerted reactions. Principles and applications
of photochemical reactions in organic chemistry.

I l. Synthesis and reactivity ofco[unon heterocyclic compounds containing one or
two heteroatoms (O, N, S).

12. Chemistry ofnatural products: Ca$ohydrates, proteins and peptides, fatty acids,
nucleic acids, terpenes, steroids and alkaloids. Biogenesis ofterpenoids and
alkaloids.

13. Stmcture determination of organic compounds by lR, UV-Vis, 'H& ''C NMR
and Mass spectroscopic techniques.

lnterdisciplinary topics

l. Che,nistry in nanoscience and lechnology.
2. ( atalysis and green chemistry.
3. lvledicinalchemistry.
4 Supramolecularchemistry.
5. Envirormentalchemistry.
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