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Class

| B.Sc. 1 Year

| Sitbjeet

. | Chefilistry

HTE

| Paper

Physical Chemistry

Max. Marks

23 2+CCE - S W
R e

Unit

Svilabus

Peringd.

SR N

UNIT &

i {English)

AThermudynamm Basic concepts of thermodynamics.
First law, Second law of Thermodynamics: Need for the law.
Differgnt statements of the law, Comnot cycle and i

efficizncy. ~Camot theorem. Thermodynamic scale ol

temperature.-concept of Entropy: eniropy as a siate function.
entropy as a function of P&T and T&V entropy change in

physical change. Clausius inequality. entropy as criteria ol
spontaneity and equilibrium. Entropy change in ideal gases |
‘and mixing of* gases. Nemst heat theorem. statement and

concept of res:idal entropy. evaluation of absolure cniiopy

from heat cdpacity data Gibbs and Helmheliz functions. Gibbs |

function (G) and Helmholtz function (H) as a thermodynamic
quantities. A and G as a criteria for thermodynamic

formation: Hess's Law of heat summation and its appllc.illtm
£nthalpy of neutralization.
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| equilibriurn and spontaneity their advantege over entropy
i change. |
B.Thermochemistey: Standard state, standard enthalpy of
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' Phase equilibrium: Statement and the meaning of terms: |
phase component and the degree of freedom. thermodynamic |
i derivation of the Gibbs phase rule. one component svstem:
water, CO2 and S syslem. two component systerm: solid-liquid -
equilibrium, simple eutectic svsiem: Bi-Cd: Pb-Ag svsteny |
Desilverisation of ler
Solid solution; Systems in which compound formation with
congruent melting point {Zn-Mg) and incongruent melting |
point.  (NaCl-H2Q) and  (Cus04-H,0) system, TFreezing
Mixtures: acetone-dry ice,
: . Liquid Liguid mixtores: Ideal liquid mixtures. Raoult™s and
; Henry's law. Non-ideal system, azeotrops: HCI-ILO and
l _ ethano] water system.
' Partial miscible liquids: Phenol-water; trimethylaminc-water
UNITH | and picotine-water system. Lower and upper consolute
temperature. [mumiscible Liquids, stearn distitlation. Nemnst | Lo,
distribuion law: thermodynamic derivation, applications.
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| @ (CuSO4-11:0) &3 B Rem-YeH-TF 3% |
_ o va-sm R Wd?ﬁﬁ%?ﬁ??ﬂ?ﬂ'ﬁﬂﬁﬁfonqmw _
oy e el | e AT L HC-Ha O 0 TR SRRE—W | - — e o e
i siftrr fsefi 57« BFe-o, oo Te-Te O efh-ue
w3, 1 qen g dReu-sRaas mumn, i wa e R,
e # fiawa frm - gemfee e, s |
Electrechemistry 1
Electrical transport. conduction in metals and in electrolyte |
solutions. specific and equivalent conduclivity, measurement
of equivalent conductance, effect of dilution on conductivits.
migration of ions and Kohlrauseh law. arrhenius theory of
| electrolyte dissociation and its limitations. Weak and strong
electrolytes, Ostwald’s dilution law. theory of strong |
elecrrolvtes. DHO theory and equation. transport numbers.i i
UNIT HT | determination of rransport numbers by Hittorf method an @ -
: moving boundary mothod. N ! hues,
Rega wWg-1
‘ fregha altvrm, eqel o fige suaes Raod F wer, fafe o |
e TPl ToiaN Tl Pl AU, Fd] @ I R P, |
& o m e W areew R e w e aweed @ |
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Elecwrochemistry 11 12
UNIT 1V | (English} | Types of reversible electrodes: Gas — metal * ion, metal-metal | -
ion, metal — insoluble salt anjon and redox electrodes, |
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Electrodes reactions, Nerst equation, dertvation of cell EMF !
and single electrode potential. standard  hydrogen electrode. l
reference  electrodes,  standard  electrode  potential. |
clectrochemical series and its significance. ;
Electrolytic and Galvanic cells. reversible and irteversible |
cells, conventional representation of electrachemical cells. '
Conceniration cell with and without transport, iiquid junciion
votential, application of concentration ceils, valancy ol ions,
solubility product and activity coefficient, potentiometric
titretion, Definition of pH and LK. detenmination of pH using :
hydrogen. gquinhydr o and glass clectrodes by potentiomenic
methods. :

Buffers: mnechanism of puffer action, Henderson. - Hazal
equation, hydralysis of salts.
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UNITV

Surface Chemistry: Adsorptiun, adsorption and absorption.

types of adsorption. adsorption of gases and liquids in solid
[ adsorbent. Freundlich and Langmuir adsorption isotherms.
surface aren and determination ol surface area. i
Catalysis: characteristics of catalyzed reactions. classification !
of catalysis, application of catalysts, miscellancous examples. !

(English)
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Class ! B.St:; H Year e
. ~ Cheinistry »
Subjett R e R ;
Paper 11
Inorganic Chemistry 3
Max. Marks 28+ CCE £5)=33 - |
e eet = 33
Lnit B 5\*]Eanus 1 Pesi
Chemistry of Elem.ats of First Transitien Scrics. . ﬁ
Characteristic properties of d-block elements. ; E
(English) PFOpenies of the elements of i‘hc first .transilion series, their !
binary compounds such as Carbides. Oxides and Sulphides. ?
Complexes illustrating relative stability of their oxidation :
UNIT 1 states: co-ordination number and geomatry. L “ e
|mwﬁvﬁ$aﬁﬁa’ﬂw . o bees
. h-wE & am A Rt em w39 3 oF % 0 3 e
R | B AR 39 palse] diTans 7 FooRy T AR ATiE
STHET YT B W, FERANE Wl W SN @ e |
| wRT | |
Chemistry of Elements of Second and Third Traosition |
Serics. !
. .| General characteristics. comparzstive treatment with their 3d- |
(English) ! L R G . o
analogues in respect of iomz radii. oxidation states. magnetic ;
behaviour, spectral properties ard stercochemistry. i I
UNIT 1 F o
Tl oa el <dmmor st & o) @t @ | Lees
I |W€JWW7?$&WF%WTW“E?%F PTHT T @ |
it i&f“nwwrzmepa—‘HWI % T | !
| | ?
A. Ce-ordination Compounds i
Werner’s co-odination theory and its experimental verification. ;
- effective atomic number concept, chelates, nomenclature of
co-ordinaticn compounds, isomerism in  co-ordination |
UNIT 111 | (English) compcu.nds. vatence bond  theory of transition metal ‘_
complexes. l.oos.

B. Oxidation and Reduction

i Use of redox potential data : analysis of redox cycle. redox |

stability in water : Fros!, latimer and Pourbaix diagrams. .

Principles involved in e extraction of clements.

SN T



e

L aifr (WH;) @ at @ (5oo) & T A sroredra Rewe) N afilsarin

M

=
~
, (%
P
3. SU-TREEIS NS -
! Vot W IuwEwdoe gl ud gaE i T SEITTA, YT ??T:g]
T JEURTE, Bhele, TR BMAl & ARSYE, WY Ofe ¢
) | T SR A ST @ e T
g FRNGT vE A {
vefed fame sifme @1 wam-t<iew T @1 P ow ¢ Yew
| wafR-gTe, ﬁ%ﬂ?nﬁlu.emaﬁe Tl @ P A ary e
ad Brgmr o
A. Chemistry of Lanthanide Elements -
Electronic structure, oxidation states, ionic radii and lanthanide
contraction, complex formation, occcurrence and isolation,
lanthanide compounds.
(English) { B. Chemistry of Actinides
General features and chemistry of actinides, chemistry of
separastion of Np. Pu and Am from U. similarities between the |
later actinides and the later ianthaides. 12
UNIT 1V ' : ' [
A, ARAGS T B AT i
Yoggle, Ao, JifFdid aERel @ et Sl aeme
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YUY, ¥ (RG99 SRIES N wEerr | ' !
: : q )
y T 77 1 Al Acids and Bases
Arrhenius, Bronsted- Lowry, the Lux-Flood, solvent system and
Lewis concepts of acids and bases.
(English) | B. Non-agueous Soivents
Physical properties of a solvent, types of solvents and their general
. characteristics, reactions in non-agueous solvents with reference to
uNITV | liquid NH3 and fiquid SC2. i
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UNIT 1

{(English}

1 spectra, Types of electronic transitions, Effect of" conjugation.
| Contept

“hypsochromic, Hyperchromic and hypochromic shifts. UV spectra of
comjugated enes and enones. Infra red (IR} absorption spectroscopy-

-position of iR bands;~Mcasurement of IR spectrum, finger -print

Electromagnetic Spectrum: Absorption spectra

Ultraviolet (UV) absorption spectroscopy- absorption laws(Beer
Lambert Law), Molar absorptivity, Presentation and analysis of UV
and asxochrome. Bathochromic,

of chromophore

Molecular vibvations, Hookes law, selection rules, intensity and
region,  characteristic absorption of various functional groups and

interpretation of [R spectra of simple organic compounds.
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{English)

A - Alcoboels: Classification and nemenclature, Monohydric alcohols-
Nomenclature, methuds of formation , reduction of aldehydes,

i2
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ketones, carboxylic acids and estes~. Hydrogen bending, acid nature :

and reactions of alcot. s,

Dihydric alcohols-nomenciature, methods of formation, chemical
reactions of vicinal glycols, axidative deavage[Ph(OAC)d and HIG4}
and . pinacol-pinacolone rearrangement.  Trihydric " alcohols-
Nomenclature, methods of formation, Chemical reactions of
glycerols,

5. Phrnols: Nomenclature, structure and bonding. Preparations of
phenols, Physical properties and acidic character, comparative acidic
strength of alcohols and phenols, resonance stabilization of
phenoxide ions. Reactions of phenors- Electrophillic aromatic
substitution, “acylation and carboxylation. Mechanism of Fries
rearrangement, Claisen vearrangement, Gatermann synthesis,
Hacben-Hoeséhe reaction, Lederer Manasse reaction and Reimer

Teiman reaction. :
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English

Aldehydes and ketones:
Nomenclature, structure of the carbonyl group. Synthesis of
atdehydes and ketones with particular reference to the synthesi of
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22

aldehydes from acid chlorides, synthesis of aldehydes and ketores
using 1,3dithianes, synthesis of ketones fram nitrilles and from
carboxylic acids. Physical properties. Mechanism of nuclecphiiic
additions to carbonyl group with particular emphasis on benzoin,
aldol, Perkin and Knoevanage' condensations. Condensdation with
ammonia and its derivatives. Witlig and Mannich reaction. Use or
acetals as protecting ,-oups, Qxidation of aldehydes, Baeyer-Villiger |
oxidation of ketones, Cannizaro reaction, MPV, Clemmensen, Wolf
Kischner, LiAlH, and NaBH, reductions. Halogenation of enolizable

Fetones, An mtrodactron to alfa, beta unsaturated aidehydes and

ketones, '
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English

'| properties and acidity of carboxylic acids, Effects of substituents on

A Carboxylic Acids: Nomenclature, structure and bonding, physica)

acd strength. Preparation of carboxylic acids and reactions of
carboxytlic -acids. Hel-Volhard-Zelinsky reaction. Synthesis of acid
chlorides, esters and amides. Reduction of carboxylic  acids.
Mechanism of decarboxylation. Methods of foermation and chemical
reactions of halo acids, hydroxyl acigds, Malic, Tartaric and citric
atids. Methods of forrnation and chemical reactions of unsaturated
monocarboxylic acids. Dicarboxvlic acids-Methods of formation and
effect of heat and dehydrating agents.

B Fther: Nomenclature of ethers and methods of their formatiori.
Physical properties and chemical reuctions. Cleavage and auto

cxidation, Ziesels method. o
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English

Organic compounds of Nltrogen. Preparation of nitro-alkanes and

nitro-arene. Chemicat reactions of nitro-alkanes. Mechanism of
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‘ nuclevphilic substitution in nitro-arenes and their reductions in
neutral acidic and alkaline media.

. Halonitroarenes; reactivity, structure and nomenclature of amines, :
| physical properties, stereochemistry of amines, separation of
mixture rwimary, secondary and tertiary amines. Structural features
effecting basicity of amines. Amine salts as phase transfer catalyst.
Preparation of atkyl and aryl amine {reduction of nitro compounds,
| nitrilles), reductive amination of a.dehydic and ketoni¢ compounds.
Gabriel-Phthalamide reaction Hoffrnann-Bromamide reaction.
Reactions of Amines. Electrophilic aromatic substitution in aryl
amiines, reactions of amines with nitrous acids. Synthetic tran
sformations of aryl dlazomum salts Az9 coupling.

%ﬁma}

arsg‘l*—“ﬁamms;‘sﬁﬁm T A A | e @ e
mﬁﬁmﬁwmw&mﬁﬂw

ST, ST Qe AT e ¥ oy |
. Egeds fpariicren | XM & Amer gut WA | W B N
IER — 5 = o o Bewm wRm | Tt e W @iee o @ Rsw @
' - guEmET | 2T A aReT W WY W A ) TOR SUET SuRGE B
o & U waer ) sEEE e Wiga UM % R @) B ) e o
IR S @ 9w ) WEREE W e el &1 sduE
mm:mmamm,awmml T N
sfEad | We v 3 e =8 Wke sirem™ |, T 91 BT
mﬁm&wlﬁamﬂﬁmm%wﬁﬁmm,ﬁvﬁ?ﬂl

Sl SJW %’W’ =

AN (\\M\’\
X

2 1 i I . © r— I,



