
electron-lf ansler feactions. nitrolien llxation.
ll. Physical characterstics ol inofganic compounds by lR, Raman, NMR' EPR'

electron spectfoscopy and microscopic iechniques

12. Invifonment chemistry
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Section-I ([norsanic Chemistry)

l. Chemicalperiodicity
2. Structure and bonding in horro_ and heteronuclear molecules, including shapes olmolecules
j. ( oncepr< ofa\'J and ba.es
;1. Chemistry ofmain group elements and theif compounds Allotropy, synthesis and bonding

5. Chemistly of transition elements and coofdination compounds- bonding theories' spectral

and magnetic properties. fcaction mechanism

6. Inner trinsition eiemenls - spcctral and magnelic pfopcdies. analytioal applications

7. Organometallic compounds - synthesis' bonding' structllre and reactivitl- oforganometallics

in honrogeneous catalYsts.

8. Cages and clusters.
9. An;lytical chemistry - separation techniques' spectroscopic' electro- and thermoanalytical

mcthods.
10. Bioinofganic chelnistrl- photosynthesis. pomhyrines. metalloenzymes, oxygen transpoft'

Mossbaur, UV,

L Afomaticit) Benzenoid, Non-benzenoid and flomoafomatic compounds, crown etherc'

Cryptands, Inclusion comPounds.
2. SLrtititution reactions- nucleophilic and electrophilic (aromatic and aliphatic) Addition

l.

1.

5.

feactions (olefi ns, ketones)
Elinrination reaclions (E2, El and Elcb). pyfolytic eliminations.

Free radical r-eactions: Ilunsdicker reaclion. Wohl Zeigler feaction, Gomberg S)nlhesis,

Sandme!ef fcaclion.
Pericylic Icactionst Bleclfocyclic. cycloaddition. Sigmatropic tearfangemenls and Cfoup

transler reactions.
Namc reactions and their applications in organic syntheses: Knoevenagel condensalion'

Aldol condensation, Stobbe condensation. Perkin. Mannich reaction, Hydrobomtion reaction'

Pinacol-Pinacolonc rearrangement. Robinson annulations. Stevens reaction' Wolf

rearmngemenl. Schmidl. CLltiLls. I Ioffmann bromoamide reaction, Favoroski rearrangemenl

Use ot:reagents in organic synthcscs; Cilman reagent. LDA. LiAll-lr, NaAlHr' NaBHr'

KMnOa. KdlrrOT. Pb(OAc)4. DMSO. SeOr, llr (ovef Pd. Pt. Rh). OsOr' Jones reagenl PCCI'

I'DC. MnO:. CAN, RuOi. pefo*ides. pelacids. Aluminum isopropoxrde A umrnum

'buioxide, l halium nitrate. DIBAL, DCC. DDQ
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i::lltllf ':lllI:'l;fi]'"' porenUar and enirop) Paniar morar prL'penies Determina'ion

)".r ,r,5i' "g'''r''"""'A*i:lll.T-o 'lij"',l"lill1ll"'", Mean ionic activitv coefficient' Mean

L,;Db, DJhem \4areuler,eoLrdlron 
l'^'n:. .rr.ns,t .

ionic molalit) ol stronr electfol\les r"

Stalistical Thcrmod) nu*i"" , ,, ,. ..-
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Ug,trvE rw of o.

Quanturn and Langevin s

of solid state materlals.

'l heory of feaction rates: Collision and Activated Complex' Their comparison with Arrhenius

.q""r;l,". r""f. r'eactions, Thermal and photochemical feactions (H2 + Br:; Ll:1 Cl'' Theflnal

decomposilion oi acetaldehyde "no "if''yfl*, 
Enzyme rcactions' Fast reactions: flow and

relexation techniqucs, tJnimoleculaf reactions; Lindemann and Hinshelwood' approaches with

limitations. Belousov-Zhabolinsky reactlon

i:"'t"il""J:HT.J, average molecular masses, Determination of moiecular mass by

sedimentation, viscosity and Iight scatlering techniques' Moryholotly and order in crystalline

;l;;;;.:'a;;t,"i structure of-polvncrs Elflect of chain flexibility and other steric factors'

EntroD! and heat of t'usion. (ilass transltion tirnPErctLlle. ttlcut of ln^oleculal rveight' diluenis'

:ffiiJ;" r;;;.. "r'"in 
.porogv. t'iin..tting una cross linking' Proleqsing techniques ol

;;;;;;., il;;;;,i;t "f corrmerciiipolvmers like polvethvlene' polv vinvl chloridc' polvamrdes'

oolvsters. phenolic reslns, epoxy restns and silicon polymers' eleclrical conducting polymers'
'Biomedical 

polYmers.

Surface Chcmistry
i,"pi".. "q"rii-, 

k.lvin equation' Cibbs adsofption equalion' BE I equation and estimation of

i"ir"* i'r,l.ttit,,v. Catalyiical activity at surfaces' t'angLrmir-Blodgett film: Properties and

applications. suriace actrvc agcnts ani their olassiilcationl Cfilical miccllaf concentration and

factors affecting on it.

Electrochemistry
illr;";;;;;i'i'h"",y of ion-ion inleraction, Debve-Huckel-onsager^ equation' Lippmann

.0,*,tn.' O"r"..l*,ion of sultbce excess, Structure'of electrified interface: Helmlotz'-Perrin'

;;y;il;;;;;Jaiern models, Theory ol double lal er ct semiconductor-electrolvte intertace'

;,;;l;r-Vri"., equation. Ta[el plor. t'otar.,graphy thcor). lllo\ii eqL]ation haliwave potentral

and its signiticarrcc.
Solid State Chemistry
i;r:"I:G;t,-v;;ious kinds of defects and their thermodynamics' color centers' closed

;;k;;i;,t;t Cubic close packing and hexagonal close packing' Materials that can be

described as close packed structures'

;;;; t;;".y of solids' Band structure of metals' insulators and semiconduclors' Tvpes ot

semiconductofs. Super condLlctivlt) ttnd typ"' ot' supcr conductors Organic melals' Organic

\rhar{e Iran\li'r coln P lc\e!
ltr-..i ,"".,"ti. .Jrcrial'. ur'g'n anJ rh(L'f\ Jl drrmagneti'm

'r'.1.1.-.";iJ-.'r," 
reacrions. Kirretic' and melhod) of preparation

Chafactef ization of solids using advanced techniques

Chemistry of Materials
v"i",;"ir it, nano .cale; Physical propel'ties oi nanocrystals and bulk solids' Characterization ot

materials at nano scale. Carbon nanotubes'

l-iquid cfvstals classillcation' textufes and sl*i'i,l]'.$,ii,liTLTi"echanism 
or conducrion or

lonic conduclofs: Types and mecrLanlsl

,n".t"''ri.r in sLrpeiionic conductors lligh super conductivit) 
, 
materials' Fullefenes' as

sllperconductors, Preparatlon ano cnaracteriz-ation of l-2-3 and 2_l-4 materials, Application of

lilr i" r"r"ri"i.. 1"" Iinear optical materials, Non Iinear optical eff'ects

ry.


