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*v SYLLABUS FOR TI{E POST OF LECTURER NON TECHNICAL)

ChemistrY:

1. Atomic Structure:

Heisenberg's uncertainty principle' Schrodinger wave equation (tim e independ ent);

Interpretatioh of wave function, particle in one-dimensional box' quantum numbers' hydrogen

.i"t *t". functions; shape.s of s' p and d orbitals'

2. Chemical Bonding:

bnicbond,characteristicsofioniccompou-nds'latticetl"lt!-t^"i:li?:::::':'i::'t"too"o
and its generalr'cr.raracteristics, polarities of bonds in molecules and their dipole moments;

Valence bond theory, concept of resonance and resonance energy; Molecular orbital theory

(LcAomethod);bondinginH2+,H2,He2+toNe2,No,Co,HF,andCN-;Comparisonofvalence
bondandmo|ecu|arorbita|theories,bondorder,bondstrengthandbondlength.

3. Solid State:

crystal systems; Designation of crystal fa.ces, lattice structures and unit cell; Bragg's law; X-ray

diffractionbycrystals;closepacking,raoiusratiorules'calculationofsomelimitingradiusratto
values;structuresofNacl,ZnS,CsClandcaF2;Stoichiometrrcandnonstoichiometricdefects'
i ntprlrify def ects, sem i:cond ucto rs'

4. The Gaseous State and Transport Phenomenon:

Equation of state for real gases, inter-mo|ecu|ar interactions and criticaI phenomena and

liquefaction of gases, Maxwell's distribution of speeds' intermolecular collisions' collisions on

the wall and effusion; Thermal conductivity and viscosity of ideal gases'

5. Liquid State:

Kelvin equation; surface tension and surface energy, wetting and contact angle' interfacial

' 
tension,and caPillarY action'

6. ThermodYnamics:

Work, heat and int€rri-al energy; first law of thermodvnamics'

Second law of thermodynamics; entropy as a state function' entropy changes in various

processeE,.entropy-;e;ersibility and irreversibility' Free energy functions; Thermodynamic

equation of state; Maxwe|| relations; Temperature, volume and pressure dependence of U, H,

..A,G,Cpandcvaano6;J-Teffectandinversiontemperature;criteriaforequi|ibrium,re|at|on, .b.tr..n 
equilibrium constant and thermodynamrc quantitres; Nernst heat theorem'

introductory idea of third law of thermodynamics'

7. Phase Equilibria and Solutions:

clausius-clapeyron equation; phase diagram for a pure substance; phase equilibria in binarv

##;,;;liJ,i,,ffiil;Jilo;;;.;; roweicriticar sorution temperatures; partiar motar
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quantities, their significance and determination; excess thermodynamic functions and the

determination'

8. Electrochemistry:

Debye-Huckeltheorv of strong ele.ctrolrt3lii-':::t::::'fJ]i[:t:5:::'i:i;ilil:
T:ilil1J*:ifffiH: t ffi n6' 

: 1Yi:f :*1, : ::':*l"J.i "lll ll " 
c'[ r o c h e m i c a' s e r e s'

;r":[::ffi;"ffi,;i;;il;"; its app'cations ruer cers and batteries.

processes at electrodes; double layer at the interface; rate of charge transfer, current density;

over-potentia|;etectro-ana|yticaltechniques:Po|arography,amperometry,ionselective
electrodes and their uses'

9. Chemical Kinetits:

Differentialand integralrate equations.for zeroth' first' second and fractional order reactions;

Rate equations involving reverse, parallel, .""r"[,,"" ant 
]r1n 

reactions; branching chain and

explosions; effect of i",ip"r.ture and pressure on rate constanu study of fast reactions by

stopflow and retaxation methods; Collisions and transition state theories'

10. PhotochemistrY:

Absorption of lighu decay of excited state by different routes; photochemical reactions

betwEen [ydrogen 'nJ 
tlttog"ns and their quantum yields'

11. Surface Phenomena and Catalysis:

Absorptionfromgasesandsolutionsonso|idadsorbents,LangmuirandB.E.T.adsorption
isotherms; determination of surface area, characteristics and mechanism of reaction on

heterogeneous cata lYsts'

12. Bio-inorganic ChemistrY:

Metal ions in biological systems and their role in ion trqnsport across the membranes

(molecular t"tnt'ii'-t)' o*yg"n-uptake proteins' cytochromes and ferredoxins'

13. Coordination ComPounds:

(i)Bondingtheoriesofmetalcomp|exes;Va|encebondtheory,crysta|fieldtheoryandits
modificationr, .ppri..,i"ns of theori"' ; il;;*planation of magnetism and electronic spectra

rof metal comPlexes'

coord i n ati on co m pou n d s; I U P AC n om en cl atu t" 
"t^:"^?1.1T;:T 

co m p o u n d s ;

stereochemistryofcomp|exeswith4and6coordinationnumbers;chelateeffectand

Page 2 of 5



W

(iv)Complexeswitharomaticsystems,synthesis,structureandbondinginmetaIolefin
complexes,aIkyne.o'ot"*",andcyc|opentadienylcomplexes;coordinativeqnsaturation,
oxidative additiop reactions, insertion ,"..tionr, fiuxionar morecures and their characterization;

Compounds wittr meiat-meial bonds and metal atom clusters'

14. Main GrouP ChemistrY:

Boranes,borazines,phosphazenesandcyc|icphosphazene,silicatesandsiIicones,Interhalogen
compounds; Sulphui- nitrogen compounds' noble gas compounds'

t.

l-5. GeneralChemistry of 'f' Block Elements:

Lanthanidesandactinides;separation,oxidationstates,magneticandspectraIproperties;
lanthanide contraction'

15. Delocalised Covalent Bonding:

Aromaticity,anti-aromaticity;annulenes,azuIenes,tropolones,fulven€s,sydnones'

17.(i)ReactionMechanisms:Generalmethods(bothkineticandnon-kinetic)ofstudyof
mechanism of organic reactions: isotopic method, cross-over experiment' intermediate

trapping, stereochiri-i;;;;;;rr' of activation; thermodynu,.,..it tonttol and kinetic control of

reactions.

(ii) Reactive lntermediates: Generation, geometry, stability and reactions of carbonium ions

and carbanions, free i.Jia.tr, carbenes, benzynes and nitrenes.

(iii) substitution Reactions: sN1, SN2 and SNi mechanisms; neighbouring.group participation;

electrophilic ,no 
"u.r"o"pr,iiiJ 

r"..tion, of u'omatic compounds including heterocycttc

i"*"t"Ot-pyrrole, fuian' thiophene and indole'

I
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(iv) E|imination Reactions: E!,Ezand Elcb mechanisms; orientation in E2 reactions_saytzeff

and Hoffmann; pyrolytic syn elimination - Chugaev and Cope eliminations'

(v) Addition Reactions: E|ectr.ophilic addition to C=C and C=C; nuc|eophilic addition to C=0,

C=N, conjugated olefins and oarbonyls'

(vi) Reactions and Rearrangements: (a) Pinacol-pinacolone, Hoffmann, Beckmann, Baeyer_

Vitliger, Favorskii,'Fries' Claisin' Cope' Stevens and Wagner-Meerwein rearrangements'

(b) A|dolcondensation, Claisen condensation, Dieckmann, Perkin, Knoevenagel, Witting,

Clemmensen, Wolff-Kishner, Canni,..|.o .nd von Richter reactions; Stobbe, benzoin and acyloin

condensations; Fischer indo|e synthesis, sr,.up synthesis, BischIer.NapieraIski; Sandmeyer,

Reimer-Tiemann and Reformatsky reactions'

|}

18. Pericyelic Reactions ,. - -t:^-- ^,,.
classification and examples; woodward-Hoffmann rules - electrocyclic reactions' cycloaddition

reactions[2+2and4+2]andsigmatropicshifts[1'3;3'3and1'5]FMOapproach'

1g. (i) preparation and Properties of Polymers: organic polymers-polyethy-lene' polystyrene'

polyvinyl chloride, teflon, nylon' terylene' synthetic and natural rubber'

(ii) Biopblymers: Structure of proteins' DNA and RNA'

20. Synthetiq Uses of Reagents:

OsO4,HlO4,CrO3,Pb(OAc)4'SeO2'NBS'B2H6'Na-LiquidNH3'LiAlH4'NaBH4'n-BuLiand
'MCpeR.

21. PhotochemistrY:

PhotochdmicaI reactions of simpIe organic compounds, excited and ground states, sing|et ano

triplet states, Norrish-Type I and Type ll reactions'
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22. SPectroscoPY:

Principle and applications in structure elucidation:

(i)Rotational:Diatomicmo|ecules;isotopicsubstitutionandrotationaIconstants'

(ii) Vibrational: Diatomic molecules, linear triatomic molecules' specific frequencres of

functional groups in polyatomic molecules'

(iii) Electronic: Singlet and triplet states; n Eln* and n n* transitions; application to conjugated

double bonds and conjugated carbonyls-woodward-Fieser rules;charge transfer spectra'

(iv)Nuc|earMagneticResonance(1HNMR):Basicprincip|e;chemicaIshiftandspin-spin
ini.tt.,ion and cdupling constants'

(v)MassSpectrometry:Parentpeak,basepeak,metastabIepeak,Mclaffertyrearrangement.
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