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Boudins in orsanic nolccules :

o and r bonds, bond distance, bond angle, and bond energy. Dipole momgnt of orgenic molecules. lnductive, resonance
and hyperoonjugative €ffect. Hydrogen bond. Tautomerism, Aromaticlty, Huckel's rule, aromatic, non arqmatic and anti
aromatic compounds. Effects of structue, substituents and solvent on acid and base str€ngth.

Stcreo Chemistrv of carbon compounds :

Elements of symm€try. Chirality, Eanantiomerism 4rd diastereo isomerism. Optical purity, racemization, resolution.
Proiection structure ofstereoisomers - Flscher, Sawhors!, NewrJran, Flying - wedge DL, BS and' EZ notations. Examples of
enantiotopic and diastereotopic ligands and faces. Conformations of olkanes (upto 4 carbon), Cyclohexane,
dimethylcyclohexanes and t, 2 - glycols. Stereoisomerism in allenes and biphenyls (excludihg RS ngtation),

Reaction nrechanisnr :

Ceneml methods of study of mechanism of organic reactions illustrated by examples - uso of isotopes, cross-ovor
experiement, intermodiate trapping, kinetic sludies, stereochemistry. Energy profile diagrams of simple organic reactions,
thermodynamic and kinetic control of reactions.

Reactive irtermediates i
Ceneration, geometry, stability end reactions ofcarbocrsionq carbanions, tee radicals, carbenes and benzynes.

a) Substitutior reaction-SNl ,Sx2,SxiandNGP. Electrophilic and nuclephilic substitution of aromatic
compounds,

b) Elimination reaction - E1, E4ETCB and Syn -.elimination.
c) Addition reection - electrophilic addition to C{ and C=C, nucleophilic addition to C=O, conjugated

olefins and carbonyls.
d) Re8rrangement reaction : :.

Pinacol-pinacolone, Hofmann, Beckmann, Claisen, Baeyar-Villiger, Favorskii.

Chcrnislrv slld mechanisnr of :

Aldol condensation, Claisen condensation, Perkin reaotion, Knoevenagel rdaCtion, Wittig rosction, Michael reaction Arndt
Eistert reaction, Acyloin condensation, Friedel-Craft reaction and Von Richter r€action.

OsO4, HtO4. Pb(OAc)r. SeOl LiAIH{. NaBHl, ,B2Hq NBS, PCC, Na or Li in liq-NH:. Alkyl lithium, Lithium
dialkylcuprate, Lithium diisopropylamide, AlLminium isopropoxide.

IUPAC nomenclatulE. Synthesis and reactions of rlkanes, alkenes, alkynes, alkyl halides, ttiers, akanols, alkanals,
alkanones, alkanoic acids, esters, amides, niriles and amines.
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9. Pericvclic reaction
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Chcrnicnl boudins i
fl) Ionic bonding;

Ch

polarizing power and polarizability, ionic potential, Fajan's rules.

b) Covrlenr bondi[s :
Le$,is structures, VSEPR theory, Valence pond thopry (Heitler-Londqn 4pproach), Dil€ctional character ofcovalent
bonds, hybridization, Bent's rule, concept of rcsonanco. Molecular orbital theory.(MO) €lemen1ary Bpproach -
sigma and pi bonds, multiple bonding, MO diagrams ofsimple homonuclear and heteronuolear diitomic moleoule,
simple triatomic molecules like BeH2, COa BFt, bond ordet, bond energy.
Shapas ofthe molecules and ions containing lone pairs and bond pair.

Weal( Chefilicql forces I
Vander Waals forces; Hydrogen bonding, Effects of chemicel forces on physical proponios.

A4e!s!l,i@!r!!!s :
quili6@rband th€ory, Conducting, semiconducting and insulEting propeft ies.

Chcnricrl ueriodicity :

a) Periodjl: Tablc :
Classilicarion ofclenrents on the basis ofdlectronic configur8tion, Mod€m p€riodic Table (curent IUPAC version).

b) Atonric and ionic oroperties l
Eflective nuclef,r chsrge, screening eftbct, Slater rqlos, Btomic railii, lonic radii, covalent mdii, ionizstion energies,
electlrrrr at'fi nity, elecro-neg8tivity, inert pair effect.

c)

d)
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Agid-lhse Co[cqpts i .
Bronsted and Lowry's concept, Lewis concept, HSAB principle.

Non-aqueous solveflts :

Liquid ammonia and liquid sulphur dioxide.

Coordin tioD Comnunds :

Double and complex salts, Werner's theory, Cltelato oornplexes, nomenclature of complex compoutrd, storeo chemistry and
coo[dination number, isomerism of coordilation compounds - geomotrical and.optical isomen in rcspect of coordi;atidn

Bolding in coordination compounds : valence bond descriptions arld its limitations, crystal field theory (elementary). Crystal
tleld stabilization enelSies in weak and strong fiold cases mainly ofoctahedral and tetrahodral compleiea, ' '

lvhsnetislll rrnd Colour :

origin of magnetic qlom:lts, pammagnetism, diamagnetism, feno and antifenomagnetism, orbital and spin contributions,
spin oull nrornenrc of 3d" ions.

rheorctical aspects ofd-d spectra (elemcntaly idea) selection rules for speclral transitions.

Ot'uauo lnctallic comnounds 1

Detinition and classification, Mstal-Carbon bonded complexes of hansition metals - thoir. prcpa6tign, properties and
$abilily.APp|icationofl8alec$onrulotocerbonyLnitrosy|andoyanideaofuansitiohmetals.'.
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(a) (i) GrouP trenG and periodic nends. of effeotive nuoloar €harge, €tomic aird ionio radii, ionisation enepgios, electron
aftinity and electronegativity with respect to s-, p-, d- block elements. ,. ;'

(ii) Gcneral. trends of variation of elEctronic strqctures, ol€m€ntal forms, oxidation states, catengtioq and properti€s
of imPonant class of compounds such as oxides, oxyacids, halides and formation oraoapru* **do*a, ir-itii ,r.pr.t
to 

.tlre 
followins groups oj (i)-Li,Ia, K (ii) Be, Mg, ca, Sr and Ba (iii) B, At, ca, i^,, iiii"l.i,E, Ge, Sn, pb 

.

(v) N, P, As, Sb; Bi (vi) O, S,.Se, Te (vii) F, Cl, Br, I. and (viii) Chemistry ofnotfe g;$$, " -' -

)

(D
(ii)
lllrl

Extraction and purification qf Li, Mg, Sn, pb.

ExtLaction and pulification of Ti, V, Cr, Mn, pt, Ag, Au, U.
lVlanrr&nt,rc af qtaal 

^ 
ll^- cr^-r-
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Quantun'l'hcory ; '
Black-body radiation and Planck's Law, photo-etactric.effeot and photon concept of light, wave particle duslity, de

llll.,:[':r_lf::j[f ,y::qtq.principle, schrodinser's wave equation tti,". fia;p";d;"'iliitu,ir.tution oIurctron panrcle ln on€-diinensional box, quantum riumbers, hydrogen atom wave functioni,rapariiion oioaiui 
"noparr, shapes of s, p and d orbitals.

Thc Casejus qFte i

Kinetic theoLy of gases, equation oi stare. of reil guses, intsrmotecular lnteractions, lique&ction of gases and criticalpltcttomcna' Maxwell's distribution of speeds,. fealureJof kinetic onergi gisrriuution; il rpil;;mlan ,qua.. ,p.uo,
l'jt-l'_*i9]. :!:.d' principle ofequiPartilion ofensrgy, specific heatiof garur, int"r*ole"ri* cotii-rion.l 

"olision 
numuu,unq nrean rec-parh, vtscosity ofgases and mean free-path.

The Liq uid State :

Nature o[ liquid starc, surface tentior\ cupillary nse, :pr64i$ of liquid'over other surface, tsmpersture depondenco ofsurface tension. Measurement of surfaco Ension, visoosi-ty of ti[uios, o'rigin of vir.*rr, rigdm *iiilir]iol, oeterminationof viscositv coefficient, Poiseuille's equation, temperaturo-dependcncaof vlsoosity ,"iin'.r."[lle.r; elf riquias.

Solid Stilte :

I:,:::":1,:"l9.ll:_"I?.llIryf!y.crystal lattioe_s, crysral systems and crystal ctasses, Bragg,s Lau x-ray difftaation
by crystals, crystal structure of NaeL Kcl, shucture_ of diamond and gaphite, Lattic€ enerry, effi-rUUoi Cycti, ninqtiil;
equation for heat capacity of solids, deUye'equation letemintary-cilcolg.

'l hel'modv iltrl ics :

a) TheLmodynemic.sysiems, states, prooesses, work, hoat and inteqral energy, first taw of thermodyqamics, work doneand heat absorbed in difforent typos of procosses. Revorsible and -ineversibte il;i;, .;;rgy End enthalpy
changes in. various propesses and their temFeraturo depondenco, 

i

b) second law of thermodynamics, Carnot's cycle and Carnor's theorem,. absolute scale of Emperflture, entropy as aslate function, entropy change in.various processes, enhopy - reversiuiilty anJ i""rirriJirirv. i:r"J-energy functions,criteria for spontaneity and equilibriurn, physical concept of e.nopv, intr6pi-an;i;;ffiiffi: ' ''f

c) APPIication thermochemistry,laws and their applications, Kirohoff s.relation Maxwell relation, Cr-C, relation
Joule-Thomson expansion, thermodynamic equation of stEte, Gibbs-Helmhole equation, G-liusius.Clapeyron
relation and phase ransition, colligative propertiis ofdilute solutions. : - -_' 

.

Reaction eouilibrium:
. t-

a) Honrogereous equitibrium, relationship- K, ,K ,K . Var't Hofns reactiqn isottrirm 1oo<lpctign using chemicalporential). Temperature depcndence of e{uilibrium constant, La-Chateleer's principle, ,rifonia 
"r 

eiuilibria todiffcrenr conditions. ' :

b) tonic eqrrilibrium, solubility product, dissooiation oonstont of weak acids, ionic product of ivater, ptt, bufilr,
indicarors, hydrolysis ofselt solutions. . i

Eledtrochentistrv:

a) Elecfical conductairce, weak and stlong elecroryteE, veriatioh of equivalent conductanco with dil
law, rrsnsport numbar, dEterminatirin of tanqport nurnber by moving u.*a.ry ,itr,"d, iti;il;i
applications of conductance measurements.

ryion, Kohlrausch's

irong oloctrolyes,
:

Galvanic cells, thermodynamic derivation of E,M.F. of chemical colls tirh examples, Trans{etpnce gell, liquid junction
potential and satr bridge, measuremenr of e.m.f. of cells and its apprications, fiiii;lrf*fiilfr;;. -"' "'

Chernical Kinetics :

concentration dependence ofrate ofreaction, differential and integral mto oquations for zercth, first, seoogrd ordor reactions,
rate 

.equatiors 
involving reverso, parallel, consecutive and chain reactions, omect or temperatu;;;i dil;;;;;;constdnt, collision and traDsition state theories of reaction reres
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