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experimental determination of tlectron

;_ : ®* Rochow), electron affinity (Periodic yariation,
o affinity). | - 4 hrs
Chemical bonding :- lonic bond: packing of jons in crystal, radius ratio, lattme energys .
ovalent character in ionic compounds, polarizing power

le, cov gwe
d dipole moments, percentage ionic

Born equation, Born-Haber cyc
. and polarizability (Fajan’s rule), bond moment an - g
5 character from dipole moments and electro negativity differences, characteristics Of 107
_ compounds, structure of ionic solids, ionic compounds of type AX (NaCl, CsCl, ZaS), A% ;
' . (CaF, TiOy), layer structures, stoichometric and non- stoichometric defects. g ‘hﬁ } 3 3
j ' Covalent Bond:- General characteristics of coordinate-covalent bond, valence bond m
approach, directional characteristics of covalent bond, resonance eglergzy, ?ybriciizauQB, thf o
extent of orbital participation in molecular bonding, (SPs sp?, sp» d'sp’, dsp’, sd’, dsp*, i}’
 dsp®), multiple bonding, three electron bond, tWo electron three centered bond, sigma-and_ " }i-
- pi-bonds, bond length and bond order, bond strength, valence shell electron pair repulsion -
theory (VSEPR), theory of directed valence, shapes of simple inofganic molecules and ions ~
drogen bonding, valence .

containing bonds and lone pairs, hydrogen bond (theories of hy
theory and band theory), conductorS;

! - pond treatment], metallic bond (Free electron
insulators and semiconductors, elementary idea of L.C.A.O. and concept of united atoms éﬁi @
molecular orbital - theory, bonding, antibonding, - and - non-bonding orbitals, M.O¥1
configurations of simple diatomic molecules (Hy, Hey, Ny, O2, fz, CO, NO, HCl and related:

species). - R L. | : | 12h1-l€
cid-base concept, hard and soft acids and bases (HSAB),[||
le, relative strengths of acids and bases and the effect of)

F
1

e 4

Acids and Bases:- Lewis a
application of HSAB ;;*rincip
 substituents and solvents on them.

T

Principles of qualitsive and quantitative Analysis:- Solubility product, common ot
effect, their applicaticn in group separation, principles of. gravimetric and volumetric ||

analysis.

3 hrs'i ]
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“Group B: Organic Chemistry
Atomic orbitals, Hybrid orbitals, Poldsify of bonds, Melting
e-dipole interaction, Hydrogen bonding, Inductive’ effeat:f

Slrnctu';e‘ and Properties:
Mesomeric effect or Conjugative effect, Hyperconjugatior'|

point, Acids and bakds, Dipol
Tlectromeric effect, k¢sonance,
effect, Steric effect, TUPAC Nomenclature.

g

& ; : ' ‘ : oL N hi:
Alkanes: Energy of activation, Progress of reaction, Energy profile diagram, Exmhe@ \_
and endcthermic reaction, Fischer projection formulas, Andiron formulas, Newrna

""L




rojection formula, Free rotation about the C-C single bond, Conformation of n-butane,
Ph)’Sical properties, Industrial source, iIndustrial source vs. laboratory preparation, Grignard .
reagent .C(?“Pling of alkyl halide with organometallic cofnpounds, Reactions: =
palogenations  (substitution reaction), mechanism of halogenations, Orientation of
palogenations, Relative relativities of alkanes toward halogenations, Ease of abstraction of
pydrogen, Homolytic bond dissociation energies and relative stability of free radicals, Ease

_ of formation of free radicals, Structur® of free radicals, Transition state for halogenations,
nt of free radicals, Combustion,

- Qrientation, Reactivity and selectivity, Rearrangeme
. pyrolysis, Ereons and s

. Stereochemistry: Introduction, Structural isomers and stereoisomer, Stereoisomerism,
- Opncal activity, polarimeter, Specific rotation, Enantiomerism ‘and optical ‘activity,
" Chirality, - chiral ~ centre, - Enantiomers, - racerdic . modification, Configuration, . absolute
~—configuration (R ‘and S), Sequence rules, "Diastereomers, Meso compound, Reaction
“evolving stereoisomers, Generation of a chiral centre (only one chiral centre).

Jh’l halide (Nucleophilic substitution):. Homolytic and heterolytic fission, Structure
.(The functional group), Classification : and, nomenclature of alkyl halides, Physical
roperties, 'Preparatidn,i Nucleophilic: aliphatic substitution reactions, Nucleophiles and
caving groups, Rate of reaction. (effect of concentration), The SN? réaction (mechanism
and kinetics),  The SN? reaction (stereochemistry, inversion. of conﬁguration),..'l‘he SN
T action  (mechanism .and kinetics), Carbocations (structure ‘and relative stability), SN!
reaction (stereochemistry), Rearrangement‘b_f carbocations, SN?‘ VS. 'Ser‘reaction. ' ‘

Alcohols and Ethers: Introduction, ‘Nomenclature, . Structure, Physical . properties,
dustrial source, Fermentation, Fuel from carbohydrate,-Ethanol, Preparation, Reactions, =
Alcohols as acids, bases; Reaction of alcohols with hydrogen halides, Formation of alkyl -
ulphonates, Oxidation of alcohols, Industrial source of ethers, Preparation of ethers,
L esis. Reactions of ethers ®Cls , HX), Role of solvent, Solubility (ionic
solvents, ionic pair), Phase transfer catalysis. - N
B Twein R . -
- ‘Alkenes:- ‘Geometrical isomerism, Physical’ properties, Industrial source, Preparation,- -
~ Dehydrohalogenation of alkyl halide, Kinetics ‘of dehydrohalogenation, Ez .reaction
-(mechanism, ~orientation and reactivity), Ei reaction (mechanigm, orientation and
““reactivity), Dehydration of alcohols, Reaction of alkenes, Reaction at the carbon-carbon -

~ double bond, (hydrogenation, addition of hydfogen"halides,-‘édditionuof hydrogen bromide

~and peroxide effect, addition of sulphuric acid, addition of water, electrophilic addition *
" (mechanism, orientation and reactivity), Addition of halogens, and: mechanism, Halohydrin
~ formation, Oxymércuration-demercuration, Hydroboration-oxidation, (orientation and *
mechanism  of _hydroboratio'n), Free radical addition (mechanism and orientation),

; : LT
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-solutes, protic and aprotic
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Application of alkenes to prepar®

hrs

Physical propemes Industrlal source of acetylene,
s, Reduction to alkenes, Electrophilic addition
Reactions of metal acetylxdes

- ']kynes Structure of acetylene,
Preparation of alkynes; Reactions of alkyne
5 alkynes, Hydration of alkynes, Acidity of alkynes,
ormatlon of carbon—carbon| bonds. : : 4 hrs

=r "aseous state: Introductlon Gaseous state,; SI units for pressure, volume and temperature, l
-Tdeal gas equation and universal gas constant, dimension and value of R in different units,
K.llletlc theory of gases, derivation of kinetic gas equatron, root mean square velocrty,
verage velocity, most probable velocity, average kinetic energy of gas molecules,
olecular interpretation of temperature, deduction of gas laws from Kinetic gas equation
{Boyle’s, Charles’s, Avogadros and Dalton’s laws).
‘Maxwell distributian of speeds, different types of speeds of gaseous molecules and thelﬁ‘lf :
derivation from Maxwell’s equation. Collision properties: Collision diameter, collisio .o
_.frequency, mean free path. Deviation of real gas from ideal behaviour, causes of dev1atlons
derivation of van der Walls equation, explanation of behaviour of real gas from van der
}Valls equation, other equatxons of state, viral equation, Boyle’s temperature and van der
Walls constants, crltlcal phenomenon relation between van der Walls constant and cntrcal |
X constants :
: Liquefaction of gases: Faraday method, principle of Lmde refngerator Claude s pnnclple &

i Df llqm:factlon of air, adlahsnc demagnetization.

12 hrs.

i g . quurd State Quahtat:ve treatment of liquids, vapour pressure vapour pressure and
' : boiling point, surface tension and its determmatnon by drop weight, capillary rise methods,
B _'Vlscosny and fluidity, effect of temperature on viscosity, determination of viscosity by -

- Ostwald’s v1scometer appheatxons of surface tension and vxscosrty measurements .
. 3 hrs.
- Solid state: Crystallme alxd amorphous sohds crystal structure, unit cells and crystal
~ systems, Bravais lattices, cubic erystals (simple, body centered and dface centered cubic),
 classification of solids on the basis of dominant type of bond (1omc covalent, metalhc and

| molecular crystals) wrth examples and their properties.

Chemical Equilibrivm: Revermble reaction, the law of mass’ action, characteristics of
equilibrium constdnt, uses of equlllbnum cons:ant, relation between K, and K, applleatlons
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= °f law of mass action to homogeneous equilibrium, effect of temperature, pressure and
mponents on chemical equilibrium, numerical problems on chemical equilibrium, Le

LA
9,
pht

e AR PR

‘chatelier’s principle and its applications- : ,
' | : 3 hrs.
Equilibrium: Strong and weak electrolytes, Ostwald’s dilution law and limitations,
i jonization of water, relative strength of acids an
d hydrolysis of salts: qualitative and quantitative treatments, common ion effects in ionic
ilibrium, buffer solution buffer capacity and buffer range, numerical problems-in pH

5 buffer, pH change in acid base titration (weak and strong), theory of acid base .
- onoid theory, selection of acid base indicators in titrations,

dicator: Ostwald’s theory, quin
ubility and solubility product principle, application of .solubility product principle,
Rirv erical problems on solubility and solubility pIOdUCt. . B oums

. , e e i s Ce o Bmmmton T = 8 hIS.

_m_lligative properties: Dilute solution, Raoult’s law and determination of vapor pressure
ering, laws of elevation of boiling point and depression of freezing point, determination
osmotic pressure, determination of molecular weight from osSmotic pressure, van’t Hoff
or, abnormalities in solution due to association and dissociation, numerical problems..
loidal solution: Colloidal state of matter, lyophilic and lyophobic colloids, preparation,
1 lloids (kinetic, optical and electrical properties), Soap.and

. .4 hrs.
rmo-chemistry: Some thermodynamic terms, first Taw of
thermodynamics, sign convention for heat and work including TUPAC .recommendation,
isothermal but not reversible expansion of an ideal gas, isothermal reversible expansion of
an ideal gas, experimental Jetermination of AE using bomb - calorimeter, . enthalpy,
?_Xpérimental determination of AH, enthalpy of. physical changes (enthalpy of fusion,
vaporizatior, - sublimation), enthalpy of chemical changes  (enthalpy. of ;.'_fqnnatipn,
* combustion, solution, dilution and neutralization), Hess’s law of constant heat summation,
ion between C, and C,,

= enthalpy change from bond energy, molar heat capacity, relati
" variation of heat of reaction with temperature (Kirchoff’s equation), calorific value of fuel,

" calorific valueoffood.- - I e
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d bases. pH and pH scale, hydrotysis ‘
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' . . 11 Marks: 50
’Eﬁ; ourse Title: Basic Practical Chemistry I I;:ss Marks: 20
=5, Course No.: CHEM 312 (q:ajor/minor) B | shugpbe

i Nature of the Course: Praftical

- Course Objectives: ok : . .
-The outcome of this course will be: o . I
e To make students aware of the importance O ‘scientific method of accuratc

_experimental work. ; o s -
"o To develop in students abilities to perform experiments having due regard for. safety.
o record and interpret c

e To develop in students skills of observation and their ability t

those observations , .

5. Experiments on Inorganic Chemistry - ‘ o L
Volumetric analysis:- Volumetric “apalysis involving . acidimetry and iall-ca!imetry
(combination of strong and weak acids and bases); Determination of total alkalinity and -
~ phenolphthalein alkalinity in a given sample of water, permanganate titration (eStlm.atIOI-l of
' iron in Mohr's salt, determination of calcium in calcium carbonate), silver nitrate ‘tltratlon'(j}i
‘Determination of chloridé content in a given sample of water, iodometric titration ™
. (potassium dichromate and copper sulphate); Determination of residual chlorine in a given
- 'sample of water. f; ,

" Inorganic Preparation::- Sodium  cobaltinitrite, Sodium thiosulphate, Potassium
- dichromate, Ammonium Ferric -Sulphate, Potash alum, Tetrammine ‘Copper Sulphate, -
Prussian blue, Potassium Tris oxalate Aluminate. B T q

‘Experimeﬁts on Organic Chemistry . : e .-; '

° 4

.- Thermometer calibration. - -

Purification of crude organic compounds.. R
Re-crystallization (Acids, Acetanilide, Amides, Benzoates, €tc.).
Determination of melting point and mixed melting point.

Purification of liquid compounds by distillation. “
Determination of boi:l_ing' points (Aniliries, Nitrobenzene, Nitroaniline, etc.).
Molecular weight determination by Rast method. :

Tsolation of steam volatile compounds.
Classification of organic compounds by solubility (water, ether, 5% HClI 5°/!

p@ﬂ@&“-&m@g".'




- 10. Identification of functional groups.
_11. Introduction to micro scale organic experiments.' _ _
' | | | |  Slhrs b

A eriments on Physical Chemist
\1/ Detefminatiori of su}face tension of liquid using Stalagmometer.
2. Determinaton of viscosity using Ostwald viscometer. .

3. Preparation of standard ' buffer solution using sodium

—_ determine the pH of unknown Solutionjm;ing universal indicator. _ =
4, Preparation of standard buffer solution using am__monium‘hydr»oxide and ammonium :
"~ chloride and determine the pH of unknown solution using universal indicator. |
5. Determination of heat of neutralization of strong acid afid"strong base. Pt

6. Detrmination of heat of solution of potassium acetate. -
7. Determination of heat of hydration of sodium sulphate.
8. Determinatioh of molecular weight of or_ganic compoun

i

acetate and acetic acid and : |

d by Rast method. - .
| 51 hrs

-
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;%z ‘ Full Marks: 100 %
g Course title: Basic Chemistfr)f L Pass Marks: 35

11 Course No.: CHEM 321 (major \ minor) Year: I

»'. Nature of the course: Theory

o

. Course Objectives:

52" The outcome of this course will be:

: ¢ To explain their knowledge in terms of the relevant principles, concepts, theorjes,
definition, patterns and generalization.

gt ¢ Toexplain everyday applications and uses of chermstry

Ba e To present chemical 1deas ina clear and loglcal forms.

:*- G""“P A: Inorgamc Chemlstry

'i vﬁet‘ ining and purification of metals:- Applications. of the following processes in the
¢ refining, separatioy and extraction of metal: Ion: Exchange chromatography, Solven I
. extraction, oxidative refining, parting process, zone refining, Mond's _process. | i
o) : - hrs' 1

%—’ \Qf)mparatwe study of s-"and p- block eloments and their important compounds - |k
<— General group trends; electron configuration, atomic radii, jonization potentxal electron I
.- affinity, electronegativity, inert pair effect.

General Properties of the elements

Compara’ tive study of s 'and P block elements and their important compounds.
Alkﬂh metals:- SO]Ub]llty in N'I-{3 HYdratIOﬂ ener . . 3

4 gyandmob] R e 1
alkali mdustry and its appl:catlon Crown and Crypt g];hers > I }ty Of xons, Beld Chle; !

Alkaline earth metals:- Bc-Anomalous behavmr CaHz G__~gn\

3
i
Biolo ical ies of Ca : %*%EDL ch.loroghyll f

l

Gr III:- Principle of extraétion of Al, Alums, BF3 . Borax,

AI, Aluminum alkyls, cement Inert pair effect (Gr [I[ A% }02::/3 Fetitped bond Hahdes o g
Gr IV:- Sﬂch&And_am:ngule elemggt, | @‘

Di
remaining elements.. lfference between C, Si and other

o PN T L. U DL M -




e T

Carbon clu;t_ers:— Fullerene (Preparation, Structure and applications)

: Carbides C@BY-B/ Silicon carbide, Sili A
% orbi - ’ ’ e, Silicates, Freotis, Internal © bondi )
: orbital (structure of (CH;3):N and (Si H3)sN). 7 _ | n ndmg using d

71%,’?""!’?’; ;"::H?F ?\Fimf!\a:l I T

i Gr V:- Nitrogen cycle, liquid ammonia as solvent, Pho ili '
: : sphate fertilizers, Halid
%pl_losphate esters in biological process. - - > -a 1 c?s, Role o

f)

=Gr VI:- Acid raif, Px - dn_bonding; di PO .
=T . % g, difference between oxygen.and other elements
g{Thlonyl chloride, tetra sulfur tetra nitride ' . R

AGr VIL:- Prechloric acid, Isolation of Fluorine, Electropositive character of jodine ™ B

i

f

e s

&

“Gro‘ ISQLationﬂﬁNgl)Lg gases, rclathrate;g'gmpounds:/ et 20brs

7

VR Y Mﬂ

Chemistry of d-block elements and their compounds:- Geperal trends in electronic”
;fo:oqﬁg\.lratiom, ‘jonic and covalent atomic radii, electronegativity, slctn aﬁinity,",
* lonization potential, colour and magpetic properties, variable valancy, complex formation-
f-with reference to*3d-block elements. General introduction of first transition (3d) second
. -transition (4d) and third transition series Comparision of the elements of 3d series with 4d .
< -and 5d transition series in terms of (i) electronic configuration (ii) reactivity of element (iii) -
stability of oxidation state (iv) highest _oxidation' state and'(v) stability- of ‘complexes.
"~ Concept of co- ordination complexes, ‘Werner's theory of co-ordination compounds, .
 comparative study of chemistry of elements of 3d- series (excluding Sc, Ti, V) ¢hemistry of
- representative compounds of 3d- block elements. (TiO,, TiCly, Zeigler-Natta catalyst, .
. Vanadates, V;0s, CrO;Cl, K;CrOy, Ferrocene, Nickel Carbonyl), bioinorganic chemistry -
_ of Iron, Chromium and Copper. - A, o R S

1

Preparation, properties, bonding and structure of the following:- Oxides and oxyacids -
~ of phosphorous (structure and application only) hydrazine, hydroxylamine, hydrazoic acid,
hydrogen . peroxide, ‘ozone,” sodium - Thip_sp\lph_ate, peracids of sulphur, potassium

~ permanganate, potassium dichromate. |

Group B: Organic Chemistry

nds:- Nomenclature, Industrial source, Pgep'arationi Reécfiogs, |
¢ and cyclobutane by comparing ‘with alkanes, Stability of -
hr prediction and * Pitzer’s sfrain
: Copfonn;ational i sti_'ifc_lt'\f;reé;fei

Cyclic Aliphatic Compou
Reactivity of cyclopropan
) Cycloalkanes-Baeyer’s Strain Theory, Sachse and Mo
theory, Factors -affecting -stability - of. conformations,

-cjrclobgtanig_,;cyclopentang and cyclohexanc,;,-Equatonal"and'axlal bpnd‘s,_‘ 5..”'

i S
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_— . 6 hrs' &
i i - .
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£ L structure and |!
%.?Aromaticity:- Concepts of Aromaticity, Structure of Benzer::-, 13331‘;::;:2';3 rule and its |
+.: orbital picture of benzene, Stability of benzene (resonance en %y 1zenoid: (cyclopropenyl
: ‘.‘»fapplication to benzenoid (benzene and nap hth;:ulene) and :;;) . ezﬁzanism of electrophilic |
" cation, cyclopentadienyl anion and tropylium fon), Genel e::;tions Friedel Craft ‘s
: substitution, mechanism : of * nitration, sulphonation,. halog Effect of sibstituent groups,
: alkylation and acylation, Theory of reactivity and orientation, o halogen on electrohilic
£ Ring activating and deactivating groups with examples, Effec . el
g aromatic substitution. |

| 10 hrs
;Aldehydes and ketones:- Nomenclature of aliphatic and aromatic czar?onyl-crfzgsgét?i _
-Structure of carbonyl group, Synthesis of aldehydes and ketones, Physica Pf‘)l)li‘I ucleophilic |
stz enol tautomerism, Reactivity of carbonyl group in aldehydes and ketones), | philic
#~addition reactions, Oxidation, Reduction, Base and acid catalyzed_h*flog_enan-on rtz:actlon's ' 3
= Addition of Grignard’s reagent, planning a Grignard’s synthesis, Limitation of Gngnafd S
. synthesis, Base and acid catalyzed halogenation of  ketones, Aldol condensation,
== dehydration of aldol products, use of aldol condensation in synthesis, Cross- aldo] |

;-condensation, Wittig reaction, Claisen condensation.Analysis of aldehydes and ketones

——with 2,4-DNP test, Tollen’s test, Fehling’s test, Schiff Test, and Haloform test Wi.th‘)?!i

<. equations, spectroscopy.
i ‘
He. .

Carboxylic acids:- Structure and Nomenclature, Industrial source, Methods of preparation

by carbonation of Grignard 'fegents, Hydrolysis of nitrile, amides and esters, Preparation of
oxidation of side chain, hydrolysis of benzotrichlorides and. Kolbe

reaction, Physical properties, hydrogen bonding, dimmeric association, acidity' strengths -

i (relative differences in the acidities of aromatic and aliphatic acids), Effect of substituent in q

. acidity, spectroscopy. Chemical properties: (reaction involving H, OH and COOH groups),

e
i

.- aromatic acids by

‘ 1, Acetoacetic ester synthesis of ketones
~ keto acid and malonic acid, Syntheftic application

monocarboxylic: acid-and dicarboxylic acids) and malonje ‘acid
- Monocarboxylic acid and dic boxylic acid and d,p

active methylene compounds with urea,

Amines :- Structure Nomenclature Classificatig

. Oin aromatic amines, reactions
"% reactiofs of: diazonium salt (Azo

. * a5 _—
.“_'* vt iioe .



coupling, Sandn]eyer * reaction), reactions of hydrazo compounds (benzedine
rearrangement), reactions of diazomethane, synthesis of phenol, diazonium sal
(replacement by -H), synthesis using diazonium salts, synthesis of azo-compounds,
cyanides, lsocyamdes amides and polyarmdes, spectrosc0py

8 hrs
Phenols:- Structure, nomenclature, physical properties, salts of phenols industrial source,
preparation, reactions, acidity of phenols, Fries rearrangement, ring substitution, Kolbe’s
~reaction, Riemer- Tiemann reaction, formation of aryl ethers. Gattermann synthesis,

chelation, phenols as antioxidant and physical properties, spectroscopy of phenol and
alcohol : , - -

e = — o 4h1’S

nt;al;l;aon to Orgamc polymcrs Dct' mtnon polymcr Preparatlon of Bakehte and uses.
1 hr
(Total 58—60 Hrs)

roup C: Physical Chemistry

*Chemical Kmetms. Concept of rate of a chemical reaction, measurement of reaction rate,

=—Teaction rate and stmchmmetry, rate of reaction and concentration of reactant, order and
olecularity of a reaction, rate determining step, rate equations ( differential and mtegrate)
r zero, first and second order reaction, pseudo first order reaction, half life of a reaction,

effect of temperature on the reaction rate, concept of activation energy, theories of reaction
rates: collision theory and tmnsmon statc theory (qualitative treatment only), kinetic study
of some reaction mechanism (decomposition of ozone, reaction between O, and HBr, I; and
pmpanone in acidic mcdlum) R - 10 hrs

Catalysis. Types of catalysis: poisonb, promolers . and inhibitors, Criteria of Catalysxs
ctivation energy and catalysis, theories of catalysis: intermediate compound formation and
adsorption theones general acid base catalys:s enzyme catalysis. o 4hrs.
Photochemi'stry. Thermo-chemical and photochemlczil reactions, Grothus Draper Isiw
_, Stark Einstcin law of photochcmical cqmv*rlencc primary and secondary processes m
. photochemical reaction, quantum yield, and reason for high and low quantum yields.

L Absorpnon of light, Lambert- Beer’s law and its application. 0
Some photochemical processes: Fluorescence, phosphorescence chemllurmnesceme anc
Photosensitization. SRR : 4 hrS

b E'cttrolyuc conductance: Mcldlhc and clectrolytic conductances, Llcr-tmal rt,snstance an
“nductance, specilic conductance, conduclivity cell. and cell constant, _copduclivity. water
equlvalent and molar wnducllwuca. deu-rmumlmn of equivalent and muolar ¢ onduchwix&
elalmn [)ctwu.n molar mnduulmly and thll'vd'uﬂ wndudmuus v.umhmt

‘ - - K"




¥ :  ( ‘
| : | f‘
s ’ olytes, some apphcanons

- conductances with dllutxon for strong and W weak slecio );;t;ducts of Spaﬂngly s‘solu\::If
- conductance measurements: Determination of U (@ 5"'“"}“3351( acids, (iii) ionic product oef:
salts, (ii) degree of jonization and - onization constant tion and prec1pltat10n reactions,
gwater Conductometric titration involving neutraliza of independent migration, mmc;
b‘advantagcs of conductomctnc titration, K(’hlmum o ference number, determmatmn o[
Lconductance and ionic mobility, Hittorf’s rule, trans cethods

= transference number by movmg boundary and H’ttorf,s o | 8 hrs.
;Electrochemlcal cells Electrolytlc and Galvamc cells lel‘::;l;deaézac;::sﬁiei?gr
§-clectrode potential, electrochemical series, hydrogent © : electrodes, representation o
f’.‘standard electrode potential, primary and secondary referc;:)I}Cme i & cell, caleplelion,
: > derivation

electrochemical cell, Nernst's equation and of a celly apphcatlons o e

"’\ tandard emf
équilibrium constant of a cell reaction from s uinhydrone, glass and antimon

o Sropet, G
“measurements: Determination of pH using hydrog N o is: Primary it (dry ceu
d cells, Nickel cadmmm cells) Fuel cells.

n[

:‘.ij‘ !7*'rf

Sielectrodes, pH meter. Poténtiometric titrations. Commercl

'-"z'md botton cells), and secondaty cells (Lea
9 hrs

ermodynamlcs- Adiabatic expansmn of an ideal gas (TV-relatlon, PV-relation and I
elation), comparison between isothermal and adiabatic expansion, work done in TeVﬁl'Sﬂ?
adiabatic expansion, Joule’s Thomson effect, inversion temperature. N
Spontaneous and nomr-spontaneous changes, Second law of thennodynamlcs diﬁ'ere
statements of the law, : ' Carnot’s cycle, thermodynamic efficiency, entropy and .
;ﬂathematlcal derivation from Carnot’s cycle, physical significances of entropy: entrc
and unavailable energy, -’ntropy and probability, entropy and randomness.

Entropy changes of a system, surrounding and universe, entropy change in lsothermal
adiabatic processes, relatién between enthalpy change and entropy change, entropy cha
during expansion of-an ideal gas, Free energy and work function and their Slgmﬁcan

iteria of spontaneity and ethbnum in n,rms ofentropy and free energy.
- * = w 15 hre



i ;‘;'{-gasxc Practical Chemistry II Full Marks: 50
0 .- CHEM 322 (major \ minor) Pass Marks: 20
Year: 11

: Nature of the course: Practical

_rourse Objectives: - _

The outcome of this course will be:

e To handle and manipulate chemical apparatus and materials safely.

. To record accurately and clearly the result of experiments. '

; To apply appropriate chemical principle and make generalizations and predictions

from chemical facts, observations and experiment data.

———

-— —m =T

'mefric Analysis:- Quantitative estimation of barium and sulphate ions as barium
phate, iron as ferric oxide (Mohr salt). ‘ ‘ -.
- 18 hrs

.ualitative Analysis of simple Inorganic salt mixture containing 2 cations and 2 :

:m-nfgns:- Hg*, Pb*™ ,*Ag’, cu™, Hg™, As™, Sb, sn*t, Bi™, Cd”, AI'™, Zn™, Mn'™, :

™, Co™, Ni™*, Cr'™, Ca™, Ba', s Mg™, K, NHL', NO5, CT, Br, T, S04, €Os»

o,

: | | 25 hrs
8 hrs

@_E;geriments on Organic Chemistry
ry:- Single step preparation involving the following types -
dimethyl sulphate, Esterification of acids, Acetylation of
Nitration of nitrobenzene, Reduction of nitro compounds,
n of osazone and Preparation of methyl
experimnent techniques such as hot
der partial vacuum, etc. (Above .
ounds and preparation of their
51 hrs.

+Preparative Organic Chemist
_Methylation of Phenol using

 phenols, Benzoylation of amines,
éo?ddation of Toluene or be.nzadehyde,'l’reparatio
%;'Ofaﬂge. These experiments should involve basic organic
Eﬁltmtion, distillation under reduced pressure, filtration un
;‘-‘l‘eactions will be uselul in -dentification of organic comp

~derivatives). ‘ .
L o . ! L

nts on Physical Chemistry

&Lﬁrime

:

e order and rate constant for the acid catalyzed oxidation of ethyl

um dichromate. -
f hydrolysis of methyl acetate .

B 1. Determination of th
alcoho! with potasst
2. Study the kinetics ©




el

d ivdine by iodine
Study the kinetics of reaction between potassium Pefs"ph . -k acid strong base.
clock method: . _ s, WEaK &
Conductometric titration between strong acid and 5th"€ )
Determination of pH using quinhydrone electrode. s electrode.
Calibration of pH meter and-measurement of pH uslng §

S -

| ation
Determination of pH using antimony electrode. ydfﬂx‘de and detenmn

Potentiometric titration of acetic acid with sodlum h

| : S 4 hr
dlssoclatlonconstant. | e | o 8 ¥
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Fuli Marks: 100

Course title: General Chemistry I :
Pass Marks: 35

©  Course No.: CHEM 331 (major)

_’ Nature of the course: Theory - - e
Course Objectives: *
= The outcome of this course will be:

* To explain everyday app]jcatiohs and use of chemistry. |
 To promote in studies the acquisition of knowledge and understanding of chemica

patterns and principles. .

e To present chemical ideas in a clear and logical form. ~ . o

_» To evaluate the environmental and technological implications of chemistry.
- Group A: Inorganic chemistry |
2 Hydrogen:- Isotopes of hydrééen,' general study of hydrides _égd their classiﬁcaﬁpn; '

i—.‘ Nobles gases and their compounds:- Preparation, properties and - structure: of xenon
-+ fluorides and oxo-compounds (Valence bond treatment, VSEPR treatment, molecular
;- orbital treatment for XeFz) N e meie |
‘bonding and structure of the followings:-
on hydrideé, metal borohydrides, silicates,
pseudohalides.

ifDetailed study of preparation, ;properties;
~ - Boric acid, borates, boron nitride, borazines, bor
" silicones, silanes, and siloxanes, interhalogen compounds, psgudqhalpgelns,_

| | U 2ws
Chemical fertilizers:- Nitrogen fixation and synthetic fertilizers. = L
Reactions in nonaqueous'solvents:¥ Reactions of NHj, reactions of SOz. 7* '
| ' | " 6 hrs.

Environmental p'olhr‘xtion:i-:‘ An elementary studj/ of ‘e:m'/irqrimcn_tal' ‘p'ollu_ﬁon in air and'.
' “.ﬁir pollution system:- Sourc'c—:s,' Emié..sion,' Anthr-opoge'r‘lic | éinissioﬁs, | (gases and
particulate matter), Acid rain, Smog, depletion of ozone layer. :

Biochemical _o:gygcrjx_{_,deﬁmand and

L icotved oxygen, total alkalinity
ater pollution:- Dissolved oxygen, lota inity, ox; .
" \/(‘?;lemic:] oxygen demand, Eutrophication, Classification of water poliutants, :_Control of
wat - 5 oot ’ J“ . o ¥ v’ '..l‘:“{;“.”l: = oy :

e~ P omeiior Py a0 |




|
N

;if
g

Inorganic Polymers:-  Homeo polymers and copoiymers, boron nitrides,

ds, Polyth: borazpf
Organosilicop c0mpounds and Silicones, Phosphonitrilic compounds, Po iyl (SNgxhl
. Group B; Organic chemistry o

Organic reactions ;xnd methods for determining mechanism:- Types of
types

of reaction, thermodynamic and kinetic requirements for reaction, the By
of ring

closure, kinetic and thermodynamic contlfql,‘ thf': Hax.mnonfd_ Ir)sgmlate
feversibility, methods of determining mechanism, identification of p ucts,

OpI

ucts, determinatg,

of the presence of an intermediate, the study of catalYSi.S, ISPtOPC l*'1113't';"f11r1g, sterepchemic
evidence, rate expression for first and second order reaction, isotope effect,

8 hrigg

E, 43 Caoe e

mechanjg, b
dwin’s e,
» Microscop; f

.')/\Reactivel Intermediates:- Stébuity, structure, generation and fate of carbocation f
Carbanion, free radical, carbene, nitrene and benzyne, nonclassical “carbonjum ion b

articipation by n and ¢ bonds, Aromaticity and ﬂnﬁ-Arométicity,
: ' - 12hrs

' neighboring group p

Spectroscopy and Structure:- Determination of structure (spectroscopic methods), thef
Mass spectrum, , the electromagnetic spectrum, the i“fmed‘ Spectrum, * the '“ltm’iOW

© " spectrum, the nuclear magnetic resonance (NMR)spectroscopy, H‘NMR. Spectrum, numbe“rT
~ of signals, equivalent and non equivalent protons, chemical shift, peak area and protoy
'coupling, spin-spin -coupling, coupling constant, BC-NMR spECtmscopy, : 13C-NMR

. chemical shift, Y- and “C-NMR of hydrocarbons, alcohols, aldehydes, ketones
i carboxylic acid, amines, phenol, ether and aromatic cgmpounds(simple molecules_ only). ,

' ey ol at least 40 name reactions, their simple

of the synthetic reagents involyeq therein under the following

heading of reaction types.— oxidation, reduction, condensatiop, substitution, rear -
addition and elimination (names are given in the Appendix ) @ T -

.

15hrs -

; (Total neayy 5§5-60 Hrs)

Group C: Physical Chemistry | y !

o 'Electrocﬁemistry | ' | : ﬂ
Electrolylic Conductance: Failure of i

f inbaiand oIy in’ case of stropp trol cs;
~ Debye-Huckel- theory of interionic ng electrolyt

. altrucll_(‘)n. (elemf_:nl.ary“ _lreal_ment ‘only), actj vity and




L3

I
- gotiVIy COSllictents, jopic str S
o) ength Deove -Hucke! limiting law (elementary 'treatmen 5

- glectrochemical Cells-
- hermodynamic quantiti

: d
| wufc:tl e:rlx p‘:tt:;t‘:;tl‘zns lelzl'ence concentration cells with and without transference, hqmd;f :
- Ficients, f Pplication of emf measurement: Determination activities and actmty .
;. C0€ Ormal and standard electrode potentxal solublhty products Electrolysis ands-
* polarization, OVervoltage and hydrogeu overvoltage. - :
1 20 hrs
Phase quuhbnum- Statement and meaning of the terms- phase, component and degree of o :L
" freedom, Gibbs Phase rule, phase equilibria of one component system- water and sulphur :
- phase equilibria of two- component system~ simple eutectic Pb-Ag system, desilverization *
F~of lead, system involving compound formation with congruent meltmg pomt (Mg ~Zn) and
- incongruent melting point( CuSO,.H,0 SyStem). R SR St b s L

E' Liquid Mxxture- Ideal and non-ideal liquid mxxture, distillation of bmary hquxds ratio of;;_-

A dlstlﬂate to residue, ﬁ'aetlona.l dlstlllatxon, azetr0pes N : L e o

Al

Partxal mxse:ble xmxture' Phenol-water system tn-methylamme water system, meotme :
“water system. Lower and upper consolute temperatures, Henry’s law, Nernst dxstnbutlon
Iaw and appllcatxons dtstrlbutlon of solute between two phases solvent extrz;cStlglus .

Surface Chemistry: Physical and chernical adsorptlon types of adsorptions, adsorptlon

: tion and its use mxi;
- isotherms- Freundlich 1sotherm, Langmun' adsorpnon 1sothem1, BE'I‘ equa on 8 iy .

surface area determmatxon _‘ : : o | _:5_

: lectro—-:'--" '

- olt y lloids, zeta potential, ‘electrophoresis, €
Colloids- Helmholtz and diffuse layers in co s

1 Sm ‘ ation y Schutz law, association o ™

sis, precipitati of sol, gold number, Hard

; zlst3211105111$g amol ltott}(;oap and detergents, emulsion and gels, solution of macrc;:nzlezx;;ef
demﬂns‘ ti o nf molecular welght of macromolecules by (a) osmotne pressure ( ) is y

. ination O

"a"d(c) sedxmentatlon methOd SRR AL TR oy '7hrs

o W

o




Full Mark: 50

i i ' : 20
Course Title: General Practical Chemistry r Pass Mark:
| Yenl:: m

Course No.: CHEM 332 (ma.jor)
- Nature of the Course: Practical

"Course Ob_]ectwes' . "
The outcome of this course Wi aterial safely. 5
* To handie and manipujate chemica sy mtlsd Il?emg aware of possible sources of,:. :
men ;
¢ To make accurate observatlon and measure
crror. ' test hypotheses .
ations to ‘
D e organize siple o Hll;v;sltllgance on the methods of solution is’ W
. 3 o

L]
* To perform numerical calculations in whi

‘prowded. S | R - i
more than 6 ionic specles

Experiments on Inorganic Chemistry
s ‘..

t
Qualitative analysis of salt mixture containing no
the followin Pb Hg Ag Hg Bi
(excludmg salts insoluble in acnds) out of the og N o ot

b cu™ cd” as™, sb™, sa, Fe™, Fe™, o, AI™ N, M ‘
e Mg K NHq C03 » S— 503 ’ SzO} ’ NOz CH3COO F Cl Bl’ I' N03 s 304 ¥
O, PO ~BO;T P TR i
C2047, POy 3 o | | 33 hl‘&_ :
Complexometnc tltratmn 7 Determmatlon of Zn Mg Ca and total hardness of water
— using EDTA. | o _
| - Betermination of Ca Hardness of water. L S
f:- - Determination of total iron in ground water. - - - T R f
| ' : ' - 18 hrs ‘

Experim ents on Organic Chemistrv

.

Qualitative analysus ol' organic- compounds Systemat:c qualltatwe analysxs of Slmple
mono functional organic compounds and preparation of their at least one derivative
(aldehyde, ketone, carboxyhc acid, carbohydrate phenol, hydrocarbon amine, nitro, amide
and ammonium salt). L - " Slhrs

o 0 :

-
3

Experiments dn thsical Chemistry -

I Determmatlon of critical solution tem N ’ .
perature “of phenol-
composition of the solution-at CST. P l-water system and  the
2 Detfarmm-atlon of partition coefficient of iodine i in chloroform and water, '
5~ Venileation of OStVf/%lld dilution law and dctermmatlon of dlSSOClaUOﬂ constant.
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&
gourse title: General ChelmstryII , : - Full Marks: 100 ' ge‘
Nourse No.: CHEM 333 (lpajor) - Pass Marks: 35 f: |

ature of the Course: Theory " Year: III e g
- Course Objectives; . ¥ ;- | ff:"‘:‘ :
| The main outcome of this course will be: - AR |
3 ' * To develop student's ability to communicate in appropriate ways. "-"?‘5’,5 1
* To encourage student's to apply their chemical. knowledge and understandmg to

familiar and unfamiliar higher studies in chemlstry
* To pursue higher studies in chemistry. ,3 -

To explain the. social, economxc envn'onmental and technologlcal implications oﬁ' y

REFY

che:mstry Fx
. ) = B =5 ¥
Group A: Inorganic Chemistry = - 7 .. | 5

\/ Coordination Compounds:- Isomerism in coordination compounds, [UPAC nomenclaturé

of coordination compounds, " factors influencing the fonnatxon of complexes
(thermodynamxc and kmet;c stabxhty)
7hrsﬂf T

onding and apphcatlon of coardmatxon compounds Valence bond theory, inner and '»
outer - orbital - comiplexes, crystal ‘field theory, characterization of complexes bg |
spectroscopic, Optical and magnetic methods, chelates and polynuclear complexes, é-
stereochemistry of complexes with coordination number 4 and 6, substitution reac'uons &*
trans effect, apphcatxon of complexes in analytlcal and blologlcal ﬁelds : £ |

, 20hrs;
Lanthamdes and Actmldes' Electromc structure ox.ldatlon states colour and spectra@

magnet:c propertles lanthamde contraction.

E . Shrs
S Elementary study of carbonyls and nitrosyls: - General method of preparatmn bondm&
*¢  application of 18 electron rule, structure of carbonyls

, 6 hrs |
Organomehlhc CompoundS' Non transition metals General survey of types, synthetig

P3 methods, metals alkyls of group T, Il and IIf elements. Transition metals :- transition metal
T to carbon ¢ bonds, alkene complexes, haptonomenclature, ali§me complexes, allyl
complexes, metallocenes l(preparatxon propemes structure and elementary approach of
bonding with referenee to ferrocene) .
ot " 9 hrs

"/Blo-morgamc chem:stry Introduction, Roles of metals in Biological system, Essentiz
and Trace elements in Biological system metals and its cornplex as Therapeutic agents.
Study of Fe in Biological system (Oxygen carrier and electron transfer). 5 hrs

b

L I

B e

e ——— S



- Principle of Organ

2 Synthon’ mun’_iste . :
. npitroanilines, 2_5 Synthesis (3-4 steps only, for example, b

' ‘ .pYﬂ'U]C, th-lOphen

Introduction of Gree

Group B: Organje Chemistry

ic Synthesis:- Protecting grdups, retrb
S " E ut not limited to, ‘pl‘eparaﬁon oﬁ%
rmo‘,4'mtf°beﬂZOIC acid, p-amino acetophenone, synthesis of oy
¢ and their derivatives, amino acids). . 10 hrs“"‘k

n Chemistry:—.l')eﬁnitiOn -of .gréeh chemistry, Need of. greer:
le of green chemistry, Green catalyst (Phase transfer catalyst). S
o b

chemistry, Basig; princip
Carbobydrates:- Introduction, definition and classification, (+)-glucose as an aldohexosé,%’: P -

(-)fructose as a 2-keto hexose, stereo isomers_of (+)-glucose, oxidation (effect of alkali .

osazone formation (epimiers); lengthening .and" shortening the cafbon ‘Chaifi of aldoses.:; -

- -conversion of an aldose into its epimer, conversion of aldose into ketose and vice versa,"

~ configuration of (+)-glucose (the Fischer proof), configuration of aldoses, optical families%:
D and L, tartaric acid,  families of aldoses (absolute configuration), open and cycligat i

. structure of . glucose, configuration about C-1, methylation, determining ring sizé;s
- conformation. - . " : . :

-

'
]

i
-

'l
i
!
i
|
|
|

|

"Bio-orgémié Chemistry

[ 9
15hrs.

- SR

L_ip'ids.:-df._ Lipids; océufrence aixd Jéampcéiﬁon of fafé," hydrolysxs of fai_s, fats as a sburce-of‘f; X
pure acids and alcohols, detergents, unsaturated fats, phosphoglycerides, cell membrane, .

steroids. C6hrs. L

o W
B
e
A

-Pfoteins_-and..'Nucleic Acid:- Protein, structure of amino acids, amino acids as dipolar ions;™

s

isoelectric point. configuration of natural amino acids, preparation of amino acids, r?action?:.;‘
:)sff):rl;fntg;c}:)iod;r:tbopa xi;: and its usés in medicine ‘pcptid.tas (geomet.ry of;-pept-lde h-nkage%..._
determination of structuré of peptides, synthesis ot:.. peptl.cies,r proteins @classxﬁc_anqntz}n_li
functions),  structure of protein, peptide . ch_am,  side..chain - ,(1so;electrut:; : 90;?1%_
clectr’ophoresis),i‘, conjugated proteins, secqndary,. structure. of -protgxn,-pu?. eoproteins ang

nucleic acids, the genetic code. etk

v Biblogi;:;l oxidaﬁon and reduction, (ethanol and_acetaldf:hyde)g'
ol SR, - - ; iments); stereochemistry ok
o oy ox reduction (deuterium labeling expenments); Stet s
bfologxcal _ oxxdat.l_on_-and_ rzdction, 'og-ganic'chemistry of vision, biosyathesis Oflfaﬁy,ac“-ls’:_.}’
biological oxidation and redu N | RS 10 hrs. ™

wechanism of enzyme action (cHYOUYPSIT): (Nearly 5060 hrs) . '

a T o Au b
LR .
T

o



Group C: Phjrsical Chemistry
Chemical Energetics: Entropy, entropy change is isolated system,. dependence of entmp :
on temperature, volume and pressure, entropy change in ideal gas, entropy of mixing 3
entmpy Change in physwal and chemical transformation, third law of thermodynanncs
free energy cha.nge for reaction. Gibb

equxhbna.

Chemlcal Kmehcs Consecutlve reactions, parallel reactlon, opposing reaction, effect Of '
temperature on reaction velocity, energy of activation, theories of reaction rates: Colhslon 1
theory of a bimolecular and unimolecular reactions, transition state theory, chain reaction; |
kinetics of the followmg photochemlcal reactlons (2) hydrogen and ClﬂOﬂﬂe (b)hydrogen

and bromme
18 hrs

Solld state chem:stry Interplanar distance in cublc system, Brags law and 1ts appllcatxon_ _
Crystal. structure of NaCI and KCl Frenkel and Schottky defets color centers and'
o s hrs

formatxon of F—centre

| Spectroscopy ' - '
Introduction: Electromagnenc radlanon, ongm of molecular spectra, clasmﬁcatxon of

- molecular spectra.- A
Rotational Spectrum: Microwave spectrum energy levels of ngld rotor selectxon rules

application of rotation spectra, qualitative description of non-rigid rotor.
Vibrational-Spectrum: Infrared spectrum, energy levels of simple harmonic osmllator
selection rules, pure vibrational spectrum, effect of anharmomc motxon 1dea of v1brat10nal

frequency of different functional groups.
Raman Spectrum: Concept of polarizibility, pure rotatlonal and pure vxbratlondl Ramar

spectra of diatomic molecules selection rules.
Electronic:-Spectrum: Imroduchon, Frank condon prmmples appllcatlon of electrome
spectroscopy S e ST 9hrs



J
course Title: G )
Course No.: CI—;II‘\:;IM[ Practjcal Chemistry II

% 334 g Fuli Marks: 50
‘Nature of the Coy (major)

| rse; Practical L ey | | 1:;:: I:Viﬁ\lrks: 20 !
Course Objectives: o o , .
?’Ihe.m;i;l t(') litcomfe ofﬁllis course will be:
e 0‘ ; afl‘z;"‘'alcfi:?trm':.tion.s for practical work. . . i ,
—_— e Qbservaﬁon and measurements bemg aware of P‘???‘ble sources of

» : | :i:o record accurately and clearly the results of experiments.
oBe ? .-e?fplal_n practical techniques, procedures and safe laboratory working practices.

*
L .

Ex) 'griments on Inorganic Chémi;t- -. . ' T

= -

_-Quantitative Estimation:- Precipitaton titration of silver nitrate in acidic media (V olha:d
T'Methf’d ), Redox titration involving potassium dichromate (Mohr's salt, determination- 6f -
iron in hematite) | | - 4 | .

MGravimetric An‘alysis;:-' Nickel as complex _With dimethyl glyoxime, copper as cuprfnisi :
thiocyanate, aluminum as oxinate, lead as lead chromate,. magneshm as ‘magpesium -
-ammonium phosphate and pyrophosphate. o ‘ |

Paper Chromatography:- Qualitativé analysis of ,Somg inorganic anicvmsvam_i. .cv:ations byl

paper chromatography (two each) -~ ' ' - - B

: : | " . - ~ L

’lon — Exchange chromatography: — Separation of metal. ions from mucture o A

- a) Preparation of potassium trioxalatoferrate ([II) trihydrate and measg;emgnts qf ns
- Conductivity,: e - |

- b) Estimate the amount of iron preéent'in the above complex. .6 h{
D) _ | S
Experiments on Q[gz_xgic Chemistry :

| is (s of simple organic compounds will be provided and students ar"_?
feg::i‘::cli ?;1 ﬁﬁt:pgfet;:ag?fén Sgectragand ﬁﬁd ‘out !:he structu‘res.oﬁ o_rgani? (_:o;npounds‘)} |
Two sels of multistep synthesis (2-3 steps syx_ltllesls), Quantxffanye analgs\lis of any tt\uNx%\
(OH- group, nitrogen, sulphur, glucose, carbonyl group),. lsolffxtlo;)lu o.ff thet_ 0 (;)wn;gﬁlt_]ia‘a L
roducts (any two): lactose, caffeine, cammor,.essentlal 01!, rification {h i u;:n _
romatography/column chromatography. Benzoin condensation (a green synthe g

. S SthrscC
thiamine hydrochloride)- . it Y

A s e




ixperiments on Ph sical Chemist | edhydrolysls ‘of methyl acetaty ; m« ‘

Catalyz sodium hydroxide - : iy
1 Determination of actlvatlon enel'gY for acid cetate bY S

s0
2. Determination of rate constaﬂlt Of(li'l)l’(‘)i;;’r]uyj:on of DT p otrllle | | L a ,.
3. Study of kinetics of acid catalyze orption is0 of asol ‘_ |
4. Verification of Freundlich and Langmuir adso onct‘mtl'ahon Utlon, |

rmination of ¢ .
5. Verification of Lambert Beer law and dete o
| CHEM

tical courses 1.e.
Text Books: For all them hn W118y and sos, Inc, 2007

Jo B
mhzgllt;zrrl,g anic Chemistry, 3™ Edltlon, Johy N

L ‘."J D. Lee, Conclse Iﬂorgamc Chemlstry ]53 i
2. F. A. Cotton, G. Wilkinson & C. Gaus,

| vt., Ltd., 2007. ' th Prentice- Hall of In -'
3 ‘gl}gyhico::;l(g:sﬁ}lg Boyd, Organic ChemlStl'Y 6 Edmon’ dla

= “:___Il’vtL Lft"fn afoggmc Chemistry, Vol. I and Vol. 1, Prentlce Hall, London, 1955
 (available recent edition).
5. - Streitweiser & Heathcock, Introductory Org

anic Chennstry, Wiley and Sons NeW?

" N.D. Cheronis and J.B. Entrikin, Ideﬂtlﬂcatmn of Orgamc Compoun n ent E
- Text using Semi -micro Techniques, John Wiley& Sons, Inc (Latest edmon) S
. R. L. Shriner, R.C Fusion and D.Y Cartin, The Systematic Identification of Orgame_
. Compounds; A Hand Manual, John Wiley and Sons, Inc. New Yg‘k (Latest).

- S. H. Maron & C- Prutton, Principles of Physical Chemlstry 4™ Edition, Oxford &

IBH Pub.Co., 1992 - - ‘
. M K Sthapxt and I‘{. R. Pradhananga, A text book of Physncal Chelmstry, Taleju
\/ Prakashan, Nepal 2007.

/ D. F. Shriver and B W Atkms Inorgamc Chemlstry Oxford Umvers1ty Press E

Reference Boouks: For all theoretical courses i.e. CHEM 311,321, 331 and 333 . ‘

L A. Sharpe Inorgame Chem:stry,
(recent edition)
”D. Madan, Salya;l’rakash, Modem Inorgamc Chemn t d & an
Ltd foga® - ok sry, S. Chan Comp

3 K. N Upadhyayd A Text Book of lnorgamc Ch nd ,
Pubhshmg House vt Ltd., 1995 o em‘Stfy: 2 »E_chtlon,_ Vlké“‘:,

4. G. Marc Loudon, Organic Chemlstry,

Vs Edmon ELBS & Longman Smgapore 1986

Oxford University, 4" edition

4



5 Lawry and Richardson, Mechanism and Theory in Organic Chemistry, Haper and-

- Row, New York, 1981
] ._/C Norman, P l‘!l:l,mples of Orgamc Synthems, 2“‘l Edition, Chapman and Hill. Lnnd A
1978, (recent editi , :‘
yarren, Organic E‘(:;rlr)lthesns The Dlscolmectxon Approach, Wlley, New York, 1982;_% _.
(available recent edit;on :
8, House, Modern Syntheszs Reactions, 2™ Edition, ‘W A. Ben]mdljev{, :fl-or% (:19712\7@,, |
\2/16 | Kapoor Text book of Physxcal Chemlstry Macmxuan India _
Vol.V, 3" edition, 2001 -
- Alberty, Phc;:mz; Chemistry, 6> Edmon, ‘Wiley Eastern Ltd., New Delgtfc?gitd. £
\J«l" S. Glasstone & D. Lewis, Elements of Physical Chemistry, Mcmﬂ‘};‘:l}e Eastem Ltdir
12.S. Negi & S. C. Anand, A Text Book of Physxcal Chemistry, Wiley.

1991+
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142,
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.Jtv..d i u.m *

& T..C. Mom], Spectromemc Idennﬁcatmn cf

13.R. M. Silv & i Basiler |
‘\/(')rgamc Cd:;;séil:ds Wiley, New York, 1981, (Preferably available recent edition) ::._ ‘

C. Agrawal, Modern Inorganic Chemistry, Wiley Eastern, New Delhi, 1981, - . 3
(available resent edition)-
: 15 T_W. Graham Solomons, Orgamc
S' New York.  *
"16_R—A.Bansal, A Text Book of Organic
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