
SYllabus

BACHELOR OF SCIENCE
in

CHEMISTRY (HONS)

SEMESTER - I

cH -101

SectionA : INORGANICCHEMISTRY

25 marks; 30 Hours

Udt I Atomic Structure 6 Marks

I;ica of de Broglie matter waves, Heisenberg uncertainty principle, atomic orbitais'

Scsmdinge, *u6 equation, quantum numbers, radial and angular wave-functions' and

probabili[ distribution .*r.r, shapes of s, p, d, orbitals, Aufbau and Pauli exclusion

frinciples, Hund's multiplicity rule, Electronic configurations of the elements' effective

- -:-3a: charge.

L:.r: I Periodic Classification of Elements
:-:::cric configurations of the elements, atomic and

: =:::: affinio/, and electronegativity definitiotl

:'.''-=:lcn, trends in periodic table and applications in

::::-:al behaviour.

-:i::.. ;: washing.
: :: : -.-. :.'.:antitative analysis

L'::r 3 Chemical Bondifig 8 Marks

-:-".-::: bond - Valence bond theory and its trimitations, directional characteristics of

::-..-::: bond, various types of hybriiization and shapes of simple inorganic-molecules

:-: .rtrs. Valence sheil ilectron pair repulsion theory rySEPRT) to NH3, H3O*, SFa,

-..::. -C.:. Molecular orbital theory, homonuclear and heteronuclear diatomic molecules

*-.,.--, bonding in electron deficient molecules,'bond strength and bond enelgy'

::::::-Ee ionic character from dipole moment and electronegalivity differencb'

-- ::: 4 Theory of quantitative and qualitative flaJVsis ^ . SMarks

!:=:;: ct acids and bases, pH, common ion effect, soti-rbitity of precipitates, solubility

:r::-J:
J::-.:.:s of oxidimetry and reductimetry, iodimetry and iodometry'

;-'. -::jc analysis - its principles, precipitation, coprecipitation, postprecipitation'

i.silE'

6 Marla
ionic radii, ionization energy,

methods of determination or
predicting and exPlaining the

I

I

l
l

I

I

1
rl

Erydd-fuffi*r,,..,'-



SECTION - B : ORGANIC CHBMISTRY

and Bonding

25 Marks ; 30 Hours

5 Marks
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charge transfer complexes, resonance, hyperconjugation,

effects, hydrogen bonding.

of organic reactions 6 Marks
notation, Irawing electron movements with anows, half-headed

,rrows, homolytic and heterolytic bond breaking. Types of reagents-

urcleophiles. Types of organic reactions. Energy considerations.

- carbocations, carbanibns, free radicals, carbenes, arynes and

0. Assigning formal charges on intermediates and othe ionic

ration of reaction mechanism (product analy$is, intermediates,

controlled and.ihermodynamically controlled reactions and

(rp, rp2 and sp31 bond lengths and bo,nd angles, bond energy,

rliied 
- 
chemicai bond, van der Waals interactions, inclusion

5 Marks

=crocyclic, bicyclic, tricyclic, cycloalkanes' Baeyer's strain

.,,:;. R.ing strain in small rings (cyclopropane and cyclobutane),

The case 6f cyclopropatli ring: banana bonds'

of alkyl halides, regioselectivity in alcohoi dehydration. The

s elimination, physical properties and relative stabilities of alkenes.

of alkenes - mechanisms involved in hydrogenation,

Pollmerization of alkenes. Substitution at thd allylic and vinylic

classification of dienes: isolated, conjugated and cumulated

elkues and butadiene,' methods of formation, polymerization,

=-: I ,4- additions, Diels - Alder reaction' '/

:on. Chemical reactions of alkynes, acidity of alkynes'

and nucleophilic addition reactions, hydroboration

reductions, oxidation and polymerization.

I,
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rtj
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rdical additions, Markownikoffs rule, hydrob-oration - oxidation,

fuion, Epoxidation, ozonolysis, hydration, hydroxylation and

+'



.; -;i;quiPartition of energY'

H,st:;ffi ffi t#trtat':rqP;gtg;Tf T;
,T;.;, 

r,ll#il, Hi lil; ; d;ffi * r"ii';'JJi, 3:;1il' ui i,*iu' e ten s i o n o f

#;;^;;d viscositY' TemPerature var

Section c : PHYsT.AL .HEMISTRY 
25 Marks; 30 hours

6 Marks

8 Marks

: Gaseous state - I ^ ^-. rostulates and derivation of the kinetic gas

I 
,...ti.;rl;i.;'n',oa.r ol 1.so'' ff*:t::'ill"" il"^putr,, 

'":t'1'.1:, ll?l
--:.. co[ision ,r"Juin;;;^*tri'i* -diameter; 

mean "';"i;i, use in evaluating

:: -: :; e and p res su'5"';"*' -1 "::il:l';1"#:i;:Jt il;i ;n-d" uu *' u g' ki.c ti c

'.'.;;t.rotiii"t (average' rootmean sq

r:::-'. -3"\' ol uL{utyer'^"--- 
6 M.arkS

. - - : Gaseous state -.Il . compressibility f1c.tor, z, anl its variation with

,=.' i,',,. = ry["*'"i' * "''u1*' : :' : ; "u;;, Jo n r, o *- i a]li, 
f }ii f ffi:'f :.*{1 

{1r ;tt-t. 
'icr 

differ"nt gases' Caus'es "iii i", i.-"*p,lu'ltli.rature. Continurty of states,

=---, -:- .i"utt, its derivation and t'Ei;;i;i; 
B"il,t ttT'u., 

Waats constants", iaw of
-: : --.:: equations of state (Btnl:l:1"ffi;ffi, *a '*
-:.'. *j;., reiation between crltlcal

: Solid state cf interfacial 6ng1es, Iaw of rational indices'

::,*:,::H:r#-":iliiili#;:T#rffi**[r'ilr{ihl'S'#
-=-lc:s, qualitative '#otn"i"ila 

tgt, 
l-u*, a simple *;;;i of rotating crystai

:.s l::-ices; X-ray diffraction' Bragg's raw' q r'I'-r-

Jod *JP""al Puttt* method'
dod and Powder P&luvrrr ^^'-"".--

G'-t0tp: INoRcANIc .TIEMI'TRY PRAcTI'-"rksr 
45 Hours

i

"---;-:. a)i)JJt)rrutr)' 
.-fr 

- chforfde, 1rorn@e, r(ru/uv'

:-:.Sl-::. ammonlU
-:"'^.ate . .foomutt, phosphate' *nutt' 'it'ite' 

borate' arsenite' and arsenate'

- Semimicro anarysis (4 radicals) - -,, mixrures '*1r:ffij?H:*::I'.:HJ[[Jq,- --"'--i.*in'ricro analyses of inorgantffi;,h, 
copper, tluriu*, 

magriesrum, iu,.up,

:;-r ;j;t:}1.';,:;:u #il;1;ffii'ilq"lv' 
o;;';;;u "' 

"iipv:'f:': 
sulphi'ie'

--'--'r '- ^**o"i'fi"' "nriiird"' ' 
u':*:*r"'(:'"":;'^i::i';';"d arienate'

-- r-)ugntitative anall'sis
-- 

- l-' ::--tt:.' d';cruomatometry

Volumetric Estimation (one metal)



rus concept, Bronsed_loyl theory, electronic theory, Lux- floodtheory, Lewis theory of acids *Jd;;;.
Oxidation and Reduction

SEMESTER- II
I
A: INORGANIC CHEMISTRY

Acids and Bases

25 marks; 30 Hours

6 Marks
theory, solvent

6 Marks
oxidation-reduction, oxidation-

25 Marlcs; 30 Hours

' 10 Marks

: concept of oxidation number, concept ofpotentials, factors infl uencing r.do* poientiaf .

Chemistry of s-block elements
srudies, aiagonA r.r.rir*Ur, salient.features of hydrider,r#illl" *otendencies inctuding thri, d;'ti;; iii f i oryrtrr..

+

Section B : ORGANIC CIIEMISTRY

Stereochemistry of ,.rulr. compounds

ept of isomerism - erements of symmetry, morecurar chirality, enintiomers,

trH3 J:jl'3",::::y:- properrier ;i 'il;oi,l,,]".ii,ur 
and achirar

,ilt ff s teieb geni c .'#;','i#;,;;, ;ffi: :ff :ililf 1, il3" : *:l
hive and absorute configuration, sequence rules, D and L and R and s systems&true. Geometric"t irr;;;;;iH? system 

"r 
r"*.*tarure, geometricalia oximes and alicycli, .ornpo-iina;'- '

ational isomerism - conformationar anarysis of ethane and n-butane;.i#:y1,".:T:,.,#,,:l,f-;q,,.ilu 
1""d;, :-;';;rmation 

of
fffl Jl'J:l:lffi fi:lativesN;;;;;i".ir","iiT''";:il,TiJff d:

between configuration and conformation.

;b

. Non-aqueous solvents
:a:ion of solvents (p.oti., uprotic, amphiprotic), quarities 

"f i""friHltiu.rrr,: ieactions in tiquid ui',*oniuiii;;i; illr"g"n aor.iJ. urj'riquia surphur dioxide.

I

I

4



Arenes and aromaticifY 7 Marks

i=-::ure of benzene : molecular formula and Kekule structure' Stability and

bond lengths of benzene, resonance structure, MO picture.

Aromaticity : the Huckel rule, aromatic ions'

Auomatic electrophilic substiiution - general pattern of the mechanism, role of o-

mplexes and Lnergy profile diagram. Mechanism of nitration, halogenation,

ioru *.r.,rration Jia'fri.d.l - Crafts reaction. Activating and deactivating

4 MarksAIkYI halides and arYl halides
Mccfuudsms of nucleophilic substitution reactions of alkyl halides' Sp2 and S511

E with energy profile diagrams.

khods of formation Jf aryl halides, nuclear and side chain reactions' The

imination and the elimination-addition mechanisms of nucleophilic aromatic

Spthesis from carbonyl compounds, dihydric alcohols

rion chemical reactions of vicinal glycols, oxidative

l::vdric alcohols- nomenclature, chemical

orientation and ortho/para ratio.

reactions.

Alcohols 4 Marks
- nomenclature, methods

cleavage [Pb(OAc)4 and

reactions, nitration, reaction with

i

Section C: PHYSICAL CHEMISTRY

' n 25 Marks; 30 Hours

solutes in solution.

-

..!h:s)nsr:ffit@

Dilute Solutions 6 Marks
LtllutE rJ(rruLlvur

Xute solutions; Coitigutint properties - lowering of vapour Pressure' 9lup:yf.1il;qffi;' ih-r;ilt urii. "a"iuution. usin[ chemical p']'iltil 
-t:_*:::s€ vv ggllvrr' 

^ "v"..Y -J

t benneen the four colligative properties [(i) relative lowering of vapour pressure'

-j^- ^rL^:il-^ *ainr r,iii\ Tlenrps"i.,r., .f ireezins ooint. (iv) osmottt pressure and
ion of boiling point, (iii) Depression of freezing point' (iv) pressure and



Colloidal state and colloidal systems, characteristics of true soluti

solutions and suspensions. Classification, preparation and purification

solutions, properties of colloidal solutions: Tyndal effect, Brownian motion,

Physisorptior and chemi sorption - Freundlich adsorption isotherm

adsorption isotherm.

Unit 4 Thermodynamics-l 7

Intensive and extensive variables; state and path functionsl isolate

open systems; zeroth law of thermodynamics. First law: Concept of heat,

internai energy U and statement of first law; enthalpy, H, relation

capacities, caiCulations of q, w, U and H for reversible, ineversible and fret

gases (ideal and van der Waals) under isothermal and adiabatic conc

iho*ton effect and relation between Joule-Thomson coefficient

thermodynamic parameters; inversion temperature.

Unit 3 Colloids and Surface ChemistrY

CH.2O2P ORGANIC CHEMISTRY PRACTICAL

cH -303

Unit 1

SEMESTER.III

Section A: INORGANIC CHEMISTRY
25 marli

MetallurgY

Minerals and ores, general principles of metallurgy, extraction of Li, K,

Cr and Mn.

Marks l

1. Determination of melting Point:
Naphthalepe 80-82oC, Benioic acid 121.5-l22oC, Urea 133.5-135oC, Sr

f Ai.i-f gSb, fas-Cinnamic acid 133.5-135oC, cir-Cinnamic acid 58oC,

1 57.5- i 5 806, Acetarrilide 1 I {.5- I I 40, m-Dinitrobenzene 90o, p-Dichlor

Aspirin 135o.

2. Determinatiou of boiling point: Ethanol 78o, Cyclohexane 81.4o, Tolue

Benzene 800C.

3. Mixed melting point determination: Urea-Cinnamic acid mixture usin5

cornpositions (t:4, 1:1, 4:1).

4. Distiliation: Simple distillation of ethanol-water mixture using water cot

Distillation of ninobenzene and aniline using air condenser.

5. CrXstallisation: Concept of induction of crustallisation, Benzoic acid frt

6. Decolourisation and crystallisation using charcoal: Decolourisation c

sugar(sucrose) wi.th animal charcoal using gravity filtration.

G



6 Marks

:'H*t*';:,,;':'1::;:x;::t.;.ilil'-L::"'il:'lTHfi 
J:lJffi nJ#::r

:s and hauoes' ":"*"iirisi, G., S.;
:::ions of p-blocK elemsrrtJ \"^r - ' 

6 Marks

' r. r,nn,t;i ^it'Hf,fikr'"'",'r#;{i$:'l'1; 
::" 

p rop ertie s o r d -br o ck

i---s. occulTence and SDUIIuarrr-' '-- 
7 Marks

: j.-er,s:""i,'rHf, H*#{.g"gr.tfi ,:it j|;*kr}hslj1"*:
-::-riature of coordination ttT'O':ll"i""\ttit* of 

"oo
:;, .I.*itt" of coordination compounc

SECTION - B : ORGANIC CHEMIST*"U Marks; 30 llours

5 Marks

r.xilffi$ji$ffi gifffipttffi;;ffi :##":':i:n#*ffi
l-=:':-an synthest 

'!-- -hvsical properties' chemical reactions -

, - *xr*$$.p,ffi ididi* Ha ;r";lr'tdj-'i#n;
::.:::ation of epoxide ring openrn$' rtrav"""- -

o.: epoxides. 8 Marks

.';,1"^'-'u*l,tilll,i-sll:i#'ffi 
il'#[-'Tl]:.#,T-T:';1tlit#.",1SYnthesis or

;:*i*"|; ?ffiS ;Ttr'f iiJ llTii I'I'?ii "i' 
ii c ac ids 

with p articular emphasi s 
_o 

n

"*r*r+:*smu#ff*ttTuffi il,;;
::action, MPV reaction' Clemmenser

); 8H+ "auttio"ll 
*^i"i"ton of enolizable ketones'

'\n inuodutt'o" * o F-*'ut"'ated 
aldehydes and ketones'

r-fl:,

I



,

Unit 4 Organic compounds of nitrogen 7 Marks
Preparation of nitroalkanes and nitroarenes, Chemical reactions of nitroalkanes,

Mechanisms of nucleophilic substitution in nitroarenes and their reductions in acidic,
neutral and alkaline media, Picric acid.

Structure and nomenclature of amines, physical properties, Stereochemistry of
amines, Separation of a mixture of primary, secondary and tertiary amines. Structural
features effecting basicity of amines. Preparation of alkyl and aryl amines (reduction of
nitro compounds, nitriles), reductive amination of aldehydic and ketonic compounds.
Gabriel-phthalimide reaction, Hofmann bromamide reaction.

Section C : PIfYSICAL CHEMISTRY
25 Marla; 30 lfours

Unit I Thermochemistry 6 Marks
Heats of reactions: standard states; enthalpy of formation of molecules, and ions

and enthalpy of combustion and its applications; calculation of bond energy, bond
dissociation energy and resonance energy from thermochemical data, effect of
temperature (Kirchoff s equations)

Unit2 Therrnodynamics-Il 6Marks
Camot cycle and its efficiencyr concept of entropy; thermodynamic scale of

temperature, statement of the second lhw of thermodynamics; Calculation of entropy
change for reversible and irreversible processes. Free Energy Functions and Gibbs and
Helmholtz equation.

Unit 3 Chemical equilibrium 7 Marks
Criteria of therrtodynamic equilibrium, chemical equilibria in ideal gases,

concept of fugacity. Thermodynamic derivation of relation betweeh Gibbs free energy of
reaction. Equilibrium constants and their quantitative dependence on temperature,
pressure and concentration. Free energy of mixing and spontaneity; thermodynamic
derivation of relations between the various equilibrium constants Kp, Kc and Kx. Le
Chatelier principle.

Unit 4 Chemical Kinetics - I ' 6 Marks
Order and molecularity of a reaction, rate laws in terms of th.e advancement of a reaction,
differential and integrated form of rate expressions up to.second order reactions, Zero
order reactions and examples - half life period with examples, effect of temperature on
the rate of reactions - Anehenius equation and concept of energy of activation.
Experimental methods of the determination of rate laws' 

.;



;,,Et

PHYSICAL CHEMISTRY 
PRACTICAL

25 Marks; 45 Hours

tensionmeasu:::TJi,!-i:,$;ffi::e?i:ffi ft:fil'i);'*'
,the surface tenston D) \t/ *'-r 

. n -.-.,^l^,c. viscometer (at room

fr'li;tT"!J"ft,:ilJt,';; ;". iiquids using ostward's viscometer (at roo

;l';;Jtt measurement 
ot gIYe' "-r-' 

_-.- o^lrrtion with the concentrati

*i;;::;il "t;; 
or an aqueous sorution with the concentration

.*X:[flt 
"r 

qiri-:'solutions 
using pH-meter'

ffiffioiu'irrtt solutions

Tffi ;;;t"t?-.,"::l: :*: ""
.-Xffti1;;*:,ffi?IHi.}"$:ffi 

comparisonorthevarueswith

-'- -eical values'
- 

--'-- -- 
,- r - .:+-of innS OfI=: m.ttic tiuations or 

:

-, 
l;;;;tid and strong base'

'_ ';;? 
acid and 'i?:',:f; out in the ctass' ;

-t---, ,thq exPeriment carrtvw Y'' -

t

-

v

v
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cH -404

SEMESTER.IV

Section A: INORGANIC CHEMISTRYY
2Smarks; 30 Hours

Unit 1 Chemistry of Lanthanides 
6 Marks

v'rI ^ position .r ffi;il;a;,'l *^*i:* [oji;,,?ilffi!::""i,,ff:,::$:1il'ff'1
:fffiH:'I.*,il;J,iii:::ffi:'i"#ffi;;;'"rranthanidesandtheircompounds

6 Marks

unit 2 
po,itioncX?*lllili;i'^;l'JfJ:p*i:1ii^-',*:,::1.,1 3;'#i['i oor 

actinides'

identification and "rr;#;;thesis 
,f lr";;-'**i-* !ri*tt'tt' separation of Np' Pu and

Am from U, simituitiil#;;;,U. f#t r.tiniatt and later lanthanides'

Unit 3 Chemistry of.noble gases Marks

position in the periodic table, ,iLion, of isolation' chemical properties' bonding

and stereochemistry of *"n0, compounds, ,rr* of noble gases' 
7 Marks

ffi;; 
-- 

".m*"f#l:Tit'#:rtlJT^,g 
and.1oft, pearso_n's concept, acid-base

strength una rr*anl;;il;;ftr.r:. si,"b;trtltr"*ttrcuitutit of hardness and softness'

.i."ii*.gutivity and hardness and softness'

Section B: ORGAI'{IC CIIEMISTRY 
25 Marks; 30 Hours

' 6 Marks

unit 
L.iaity "r.*o:il1,:l{Jili'.'H", 

of substituenrs on acid strengrh' Reactions of

carboxyric u.iar.'riiif,Jrl*a-r.iirrn, *ffi s{,,ir*"'.i "cid 
cilJrides' esters and

amides. Reduction of carboxylit ttid;^' it'I;;;t* of decarboxylation'

Hydroxy utiis: rnalic' tartaric and citric acids'

Unit 2 Carbbxylic acid.derivatives 
6 Marl<s

Relative stability of acyl o.ri'#ti*. Physical properties' interconversion of acid

derivativ'Jslvn'l':ltr**,'.t#!:lratives, chemical r'eactions' Mechanisms of

esterificatiot tJly;oiytit (acidic and basic)'

Unit 3 Organometallic cornpounds 
5 Marks

organomagnesium ,orro,jilr']i#cri*nard reagents - formation' structure and

crremicfl 
;ilHtH compounds: formation and tltTiTl reactions'

o, I uno ffi "j5;.;; ;fi;;] ;n un d chem i c ril re act i o n s'

10



-,,.^,""@I%68r1@E_5E

dehyde plastics. Teflon, polystyrene and polyurethanes, natural and

rrbbers, synthetic fibres, acrylics, nylon-6 and nylon ' 66 terylene, elementary

ins, blended fibres.

Section C : PHYSICAL CHEMISTRY
25 Marks; 30 Hours

. Catalysis 6 Marks
of cataiyst, specificity and selectivity, mechanisms of catalyzed reactions at

; effect of particle size and efficiency of the catalysts. Enzyme catalysis,

mechanism, acid-base catalysis. Theory of catalysis - adsorption and

compound formation.

rlation of pH of diiute solqtions of weak acids and bases, common ion effect;

constantJof mono- and di-protic acids. Salt hydrolysis and pH for different

Er solutions; derivation of Henderson equation and its applications; buffer

ffirr range,,buffer action and applications of buffers in analytical chemistry

ical processes in the human bodY.

Phaseequilibria | 6 Marks
.o*pon.nts and degrees of freedom, Gibbs Phase Rule (no derivation) for

and reactive systems; - Application to one component systems - water,

::e and sulphur with applications.

tl

il

---

Ionic equilibria - I 7 Marks

Ionic equilibria - II 6 Marks
lity and iolubility product 6f sparingly soluble salts - applicatiors ofttrOulry ano soluDlury Proquct oI sParurEJJ DUIuurs D4rL) - 4yyrrw4rry-lp vr

;rodutt principle. Qualitative treatment of acid - base titration curyes. Theory

ae indicatorsi selection of indicators and their limitations'

'.tt



cH- 404P ANALYTICAL CHEMISTRY PRACTICAL 
25 marks;45 Hours

r. ro determine Hardfiilftr5r uslne EDrA

2. To estimate ntcx

3 ro estimate ."r.i;;;i,.* il crg]r< as carcium :11]1itJ.[iffii,,-;il:[itH.niai.,',
4. To estimate "i::il;";;* 

bv titration with standarc

; iTH*;;.n. .**u,*, weight orthe given acid sample bv direct titration

method with alkali

6'Todeterminethesaponificationvalueofthegiv"lfatoroilsample.
1.To estimate protein in th. givln 'ffit 

UV Folin Lowry method/biuret method'

I ll ::lffi: [::.Ji*:t'o4 ;Xlmn"'$ 
using Lamber'l.B eer' s raw

10. To determine,n. ,,or*, of iodine io'n u given 'u*'it it"ft) 
by titration method'

SEMESTER - V

IN ORGANIC CIiEIYII STRY
67 marks; 90 Hours

cH -505

ear Chemistry and Radioactivity " ep 
l Marks

Discovery oi-*aifu.tivity, nut*i)'Ji *ai"ti6"s'-s;Paration 
of isotopes' binding

enersy,massderec;ffi 
,{il;.,-:$li:f*'};,d#{:ffi#Ii#l;:*'11;

Ht;i;,ffir. Nuclear binding :1"FY
radioactive tracer t*trntffiila 'tttii 

applications' 
,ar*s

Unit 2 Chemistry of compounds of non-transition elements 8 M

comparative studies of s - anJ n - btock t]tl*l?' Preparation and properties o:

bleaching po*arr, ioJand cement ".r'o"r"oJ, 
syqv 1i*iiiEo, 

and carboneous tuer

[,"iri,'iid,o.y,^:;,::H]",",]'i'iAx[,li;3::['di'1,1'J'*;iUi'ffi 
T'hY,,Jlffi :i

halogens' Chemtcat reilutrvru';'

sulPhur),

l2



k-=

Chemistry of second and third transition elernent series l1 lVlarks

ffl JI::: ff"?: ::,:,:iTX,:T'il:. H iT::: J,th,h e i r 3 d. an a, o g u e s (i o
states, magn eri c behavi or, sil;;i;.r.[:i#:i:,jff 

:fl ffi 
uers (i o n i c

:rcar group and horizontar group rerationship of 3d, 4d and 5d erements,
11' :1T ; : : 

.;:i;r 
h:[Tt*l*:* :rr*ffi [;]:.,.,. i * " ;; ;; ;;

Alloy and intermetallic compounds
6 Marks

.-.o)'lng, types of alloys, rules for the formation of alioys, intermetallic

tY-visi ble spectroscopy
-aws of photochemirsr.Gumbert-Beer,s 

law), molar abso 
gMarla

:t-l_Stition of n)z''and zu )1-f'Dresenratin. ^r ^r^?1ivitr, 
energy

!;ffi 
*::?;tulTl; j*:I'ft 'lliJii?lliJ';,j.:[:T?I;rrr,*Ji;;r;'i#iil"iu.*o tnorganic compounds'Ebr;;d; H:.1' J;

'namic ana kinetif aspects of metal complexes 5 Marla

, - ;H:,?Ilffi UJ*J flJlHf ["#XI 
ex e s an d rac to rs arre c ti n g th e

I

i

i

l

I

t3



cH - s06 ORGANIC CHEMISTRY 67 Marks; 90 Hours

L nit 1 Carbohydrates .' . - r\rraanoq...harid 
11 Marks

Ciassification and nomenclature' Monosaccharides' mechanism of osazone

::mation, constitution*"i grr.rr. una'i*tto"' Lr'uin lengthening and chain shortentng

-: aldoses. Confrguiarion of monosacchil;;:it*ation.oi elvcoiides' ethers and esters'

Jeiermination of ring size or *onor?r;;;id* 
'yclic 

Itructure of D(+)- glucose'

\i:chanism of mutarotaion'- 
ilIt'J;:'i,o.lt::1'Jfrili"JlJ::ffi;1tose, 

sucro'::-1d lactose) and porvsaccharides

( starch una ." ttut o'r" j *iirr*i i"rr'i;i;, structure determinati on'

L nit 2 Amino acids' Peptides and Proteins 7 Marks

Classification, structure and ,"ilr.frt"rttC:t amino acids' Acid-base behaviour'

:-.cetectric poin, #'r;:,;"rddr. P;il;ti;n and reactions of -amino acids'

Ctassif,rcation of proreins, .t;;f :t *ffi';;t;;ution' Classical Levels of

; :ote in r,*ti,it' piotti" denaturation/renaturati on'

Lnit 3 Nucleic acids 
5 Marls

Nucleic acids: Intro.duction' Constituents of nucleic acids' Ribonucleosides and

ribonucleotia*' ittt-J"'Uie helical structure of DNA'

6 Marks
tnit 4 Fats, oils, detergen(s 

)les origin, common faffy acids,

=r-l'U:ru'*H1iy#*1ffi*3} 
:[ lfiii'{;; ;a1ue' iodin"utu'' u'ia

'alue. 
Soaps, tvrti;ilJ;iti!*tt' alkvl and aryl sulphonates'

Unit 5 Pericyclic reactions 
9 Marks

Definitionandclassification,electrocyclicreactions(thermalandphtochemical)
invotving 4 and ;;;i;;,r*! unq r#;;r*rt:r:l: iltttion reaction'cvcloaddition

reactions, FMO approach, Diels-Ald;;^ii;t,ion, lhbtothemical l2+ 2) reactions

' 5 Marks r

Unit 6 
colour?#::Hl#:, (electronic concept).-classirication of dves' chemistry

and synthesis of Methyl oruo*rl"f.*.;;a,'f"fJttt'ite green' Crystal violet'

pi.noipf,,frale in,-Ftuo" 
"Lin' 

Al izarin and Indi go'

Unit 7 Steroids r^--:^ otrpletr 
t' TMarhs

occurrence,nomenclature,basicskeleton,Di.l',hydrocarbonand
stereochemistry, Isolation, structu,"ot"f iation and synthesis of Cholesterol' Estrone'

BiosYnthesis of steroids'

t4



r erp e n o i d : 

ltJJ::':t'#:'3 
t

,?:?[,ffi,1":';':l

5 Marks

,liX",l''?:1"'Hi"i'"'Y'::t";*:lXI
6 Marlrs

determtnining struciure' isolation'

o ",*,*[ 
]S:t"A1:,'i]ffi[l..Il1"3il1rnit e 

""'1'$:,;*JJ:?":':"ax:' 
il;;;* ""d 

cocaine

=Jcture 
and sYntnesl) 

v' '-- 
. ,

J"lo*.,Itilfiy:ll;XTii"lffiT'l;'rfi$'Tffi'jil'lfj
:}r--*$tr#:ll;xTii*'*T'[i'rfi$'Tffi'j;llxil'"*n"inenzY
iunction'

CH _ soz ?rrysrcA,, 
cr{EMrsrRY uu**ffir.

i*gl:*gP-['$xx*"mry
unit2 Adomicstructure ,:,T':ff51,:l_qi:::'t'Jll;Tl

",ur*:H*-!**H:tHll-5l3rH:ffi 
i;*i:'r5*11-***m.de1

errec'iDuan ."*mlx--ffif#d#*f+#:mE

6Marks

'il*ffrl+,gdvnamrcat '*^"roo,ochemistrJ 
n^ar, :rj:.jlnffi" *uni'iA"tq#di t

Photochet
HYdrogel
Fiuotesct

15



J

8 Marks

Unit5o,oo,-r*lii,*"ill"lo,,,,.ni.y:I*'f 
.['i"'H;,'f TX^lffi [::':['i:L::"='u'l'

:J,,ffi t":l.';ffi ;""H,!'tl!:1,,#'iioo':D'h,'--,,'iffi t'!!iru'^tx'sl,lxi
or idear mixtures, "?;;; r"_ih",*:-dJ:?Ti.,:,:,1;*:t'",:,il;;""i absoiute entropv or

;il;;;;;;, rhird Law: Statement

::';'"' .,, jr 
e".-.[., h 

: i,: :: T",i: atomi c 

^and,* T.*fi: iH?;1Til,X|J: rutl
The law of Dulong and Pett'

crassical derivatioi ifi,Ju,".upuciu,-ouantum 
theory 9t ]l';"";: t-u* una characieristic

'of heat capacity"# *ti;' 
^Debye's equation' Debye

i.*P.rututes of solids

Uni,Tpr",.:if 
Tr!l[.]:'*t+]iiiu:i]:I.Tlxl;tffi *,'#:],H};",:l

muf tipf rct:t'C of orobabilities' law

concept oi tn"*flit"'] t*t"rc'r ensemble' microcanon:

ensemble' 
agnetic radiations 6 Marks

Unit 8 Interaction of molecules with electrom

Electromagneticradiatiolllu,.length,wavenumberandfrequencvwiththeir
units, tr,. .r.. tililuen.;,. : or.:T[, Ji:il fi:Hiffi*iJf. f m, :i::*::: i I

.i..il*"g"etic radiation bY mo

techniques anOitte information obtainable from each'

6 Marks

Unit 9 Macromolecules

,,,0.,,',liiii['f;;'::;""'i-o?:fi ;ffil$].{ffi *#'*r'rrHi]:i[.";#
,tu.ti"g materials and uses "tl-
molecular *#;';;cial properties of polymers' 

9 Marks t

Unit 10 Conductance

Metar I i c and e 1 e ctr o iv ti c c o nducl?ilJ 
;i t *?,:l#::' ?lflrili,]:' 

;: "s: ff :'" ;

measureme*-.i conductanc" l_:il:fi,"Xil,i;}$ffi'n"*[., unf i1 aetennination bv

Hffi :ii:Tlt,;}l*;{illil{rffilt'ffiT,'.f *'f; *;:m*:::fr'\:ili'"1r
mob iliry .,u, j,,", l,,li :i}ffi:: ;ffi ;; .*p r unuti o n

and PH of a salt SolUtturr' vs^^Y' --

16
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rN oRc AN" ^T, ilfi:jjffif'*' - 
1l' *^'nn

Laboratora:

,ration of lnorganic 
complexes

..,i on or so dium 1*:lflililt"ffi:lilt,g$*l

",'"**f:i;*imwt**;*;*"sn*
-' -irt[re 

(one volumetrically 
and

iii) congruo'^"' 
r carried out in the class' 

t)t

firn:t 'experiment cafttaa vw' ''

?reparatlon 
v' -'- 

r-nryr a binary mixture 
(one vu'*^"'

r******m*ut**x-ry-
---rvsiS - r anp raro elernent {:Y"^isfiitl

lII Semirnicro 
analYsi

physical LaboratorT .r .. -.,in* reactions 
by the distribution 

*"0"u"

g;gilX* tt';m,I,ffiff ,*:*,T:;eand(irr)dibasicacidwi'lh'$ **.-

iiij congruer . ) arrt in the class.

11
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cH -608

Unit 1

SEMESTER - VI

INORGANIC CHEMISTRY

Bonding in coordination compounds

67 marks; 90 Hours

14 Marks

9 Marks
biological processes,

Theory of coordination bond, Effective atomic number rule, Valence bond theory
and its limitations. Crystal field theory. Splitting of d-orbitals in different
stereochemistries octahedral, tetrahedral and squi.. planner complexes. Factors that
infl uence complex formation, stability constants.

Unit 2 Magnetic properties of transition metal complexes 8 Marks
Types of magnetic behaviour, methods of determining magnetic susceptibility,

spin only, formula, L-S coupling, and applications of magnetic moment data in 3d
transition metal complexes.

Unit 3 Inorganic polymers 7 Marks
Silicates and their classifications and structures, phophazenes as inorganic

polymers, structure and bonding in triphosphazenes, zeolites and molecular sieves.

Unit 4 Thermoa4alytical methods 9'Marks
Thermogravimitric (TGA) and Differential Thermal Analysis (DTA), Differential

Scanning Calorimetry @SC) - Basic principles, Instrumentation, Factors affecting to
thermoanalytical techniques, Application in soils, organic and inorganic compounds,
analytical chemistry.

Unit 5 Organometallic ChemistrT 9 Marks
Definition, nomenclatue and classification of organometallic compounds. 18

electron rule, counting of electrons in compounds; bonding and structure of iO, NO and
N2 compounds.

Unit 6 Bioinorganic Chemistry
Essential and non essential tracq elemeits rn

metalloporphyrins with special reference to haemoglobin and myoglobin. Biologiqal role
of alkali and alkaline earth metal ions with special reference to Na *, K* and Ca2*,
nitro gen fi xation, chlorophyll

Unit 7 Inorganic rings and cages 5Marks
Boron hydrides, diborane and higher boranes, borazine, tetrasulphur, tetranitride,

synthesis, structure and their properties.

')t
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'rlu,u,,",ll"l#'$j:+i'yxi;*,lx$,,,",i;"jl''l'iitl'llt'Il'lij"ffi 
;

;l#l],il 
j[fJlri:?:']Jfi I"."

_ 609 ORGANIC CHEMISTRY

6 Marks

66 Marks ; 90 Hours

5 Marks

-nit r -",.ai^f,1i,*h:}ii#:1;*'ml;or 
rormation and chemicar reactions

:: Jrio'ls, thioethers' sulptrurri" *-'- 1 Marks_.

:*"srru*\i*ffi 3i.*;r*ii,3" #xirri#x"*i
:^imination Reactto

-.istitution reactions' l Marks

r 5 Meaicinal :Tfr|sjf, and st,.,Ne of the following

d* * t ana antil i,oti,-T.r 
: o z i n e - suiphaguanrdine

Lni'i3^.,*q,::i-#*ii#il$JiltL'.'"i[f*'f iiffi::"Ii1'$'J'li'1"3ix'ilii
' S-vnthesis of ethyl a 

ion and acylation of enamined

=tt'Ti,if;liion of r,3-dithianes' Alkvlation 8oo ,uv'lo""" - 
10 Marks

*J*g*r$*'rurt*m*+*r{fFt
rucleoPhilic 1l:,s;;;;pvrror.. -ffi :t**r:l$l:lffi 

'fri':lntf 
iifrfi':'r;t*

3l$r'"tiili""$:X*;:'""^"i""t 
of indole' qulnoune .,"* 

? Marks

Unit 5

Ifitr"#'Tltiilffi Iilffi "'aguanidineiulDnaoruS- - "':'.- ohenacetin
Analgesics . "tpll'li^"*". chloroquine
I"?r;*a*"r' : lt":T:1,:l:

19
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Unit6 ChromatographY SMarks
principies and aipticaiion of chromatography- column, thin layer, paper,

preparatory thin layer, gas'chromatography, elementary ideas of instrumentation of gas

chromatography.

Unit 7 Mass spectroscopy Marks

Basic principli basic compounds of double focusing instruments, molecular ions,

fragmentation of molecular ions, basic rules of fragmentation, fragmentation by -bond

*itur" in aikane groups, -bond rupture near functional groups, study of the nature of

fragmentation and lresintation of mass spectra of 2-methylpentane, cyclohexane'

Unit 8 Nuclear Magnetic Resonance Spectroscopy Marks

Qualitative and concJptual treatment of the runr phenomenon, precessional

frequincy, energy trasition, theory of reasonance, chemical .shift, magnetically non-

.qriuuf.ni protois, shielding and deshielding, spin coupling, analysis of AX type spectra

iike, trans-cinnamic acid, i 1,2-trichloro ethane, ethyl bromide, elementary ideas on

instrumentation and sample handling.

unit 9 Electron Paramagnetic Resonance spectroscopy 5 Marks

Elementary principle of epr., g values hyperfine splitting, epr spectra of C6H6(')

and CH3CHOCH2CH3 and their analysis.

Unit 10 Green Chemistry 5 Marls
Principles and applications of green chemistry. Introduction,advantages and

disadvantages. eppti"aiio.rs in 6rganic synthesis, principles of ultrasound and microwave

assisted organic reactions, reactions in ionic liquids'

cH - 610

Unit 1

PHYSICAL CI*EMISTRY

Computer Applications in Chemistry

67 Marls; 90 Hours

6 Marks

7 Marks

Introduction to computers and its application in chentistiy: - introduction to

computers'- characteristics of a computer --tyPes of computers - block diagram of a

aigitlr computer. Algorithm - Flow chart -, Applications. of comPuter in chemistry t. (only

seiected programs) determination of molarity, normality and molality of solutions -

calculation of pH.

Schrodinger wave equation (in Cartesian co-ordinates) and its importance, wave

function and its physictrt interpretations, Schrodinger equatigl f9. a flee;article moving

in one dimensional box and its solutions, probability distribution of eFectrons - radial

probability distribution curves.

Unit 2 Quantum ChemistrY - II

20
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SPectroscoPY

,nul ,p"Jiru "r li::Tii#lf::Tily revets, setection rules,,nature of spectrum'

Risid rotor, moment or tnctt'a;fl'-:^"j,:-",,;.;itrrtion 
on the rotational spectra'

inaiion of bond r."gth. ;;i;;i'rr ir"Cr" substitution on the rotat

'fi*'"ff Iil1,iilJ:,''.!txi:*lJ,?;iip#:ili,:i:i::J:J5:':fr I:
ri;;i;n of force constant' Anharmontc osclllaLur' srrvrEr r-'-

;lxlxt rlffi*l li,ltl"Ili"ff 's.att.,in g - s toke s I ine s and Anti - S roke s'

Raman shift' 
.Marks

o 
,r**.#T#ilf#f ;,:'il'*{}Timmetry operations or various point groups

examples, group *uiiipri*iton table (C2"' Cr' )'

8 Marks

6 Marks

7 Marks

6 Marks
of surfactants,

5 Electrochemistry I lples' Electromotive

"ll.glnl,;*k*.':',",,S.4:],'fi 
'JdJ.,1LXS;:ffi 5i"Jp.,ffi ;i';;1*

e ati o n to d iffe re nt i',il] 
"i"i ti"i:;; F I i-t l:' *131fff : ;: tl tiTt'lJitJ''

*fil".ll[Htrt'$,,',:]1ff:t'D lil,i"o,',. constants, ana iiii) pH varues'

^hyaro g.r,, q'i"ont-ffi q'it"it"gilss electrodes'

Electrochemistry II

limiting equation'

Unit 7 Statistical Thermodynamics - II 
6 Marks

B asic po stui;f ;i #;;iiP 1t?o;'distribution 
law' derivati on of Maxwell-

Boitzmann oistriuutii]i;;;ilfr.ir-e.ii,fi"*ii*ri1i1t" 
law or velocities' Partition

tunction and its physical significancer,?fii';i"il1;; functions (derivation not

included)'

Hlll3,n,,,,.:":"1;'rl"'r'iHt'?&r:,,,:P^'*lli:'classincation
surfaciants in solutionl miscelles and miscelles formation'

2l
J.)r
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Lnit 9 Chemical kinetics II
Collision theory and transition state theory of reaction rates,
S:eady state approximation and reaction mechanism, Kinetics
)pposing reactions (ii) parallel reactions , (iii) consecutive
:eacti ons.

8 Marks
Lindemann mechanism,

of complex reactions: (i)
reactions and (iv) chain

Unit 10 Phase equilibria II 7 Marks

Phase equilibria of two component system : solid -liquid equilibria, simple eutectic - Bi,
Cd, Pb-Ag systems, desilverisation of lead
Solid solititn, , "o-;"il-i;;;,i"r-ii,r, congruent melting point (Mg- Zn) and
incongruent melting point, Q.laCl . HzO), (FeCll-HzO) and CuSOu-UrO systeml Freezing
mixtures, acetone dry ice.

CH - 611P ORGANIC AND PHYSICAI CHEMISTRY PRACTICAL

100 Marks ( Organic : 67, physical : 33)

Organic Laboratory:

A. Qualitative Analysis

Identification of organic compounds; Detection of extra elements(N,s and
halogens) and functional.groups - phenolic, carboxylic, carbonyl, isters, amines,
nitro, anilide, alcohol, hdlogen derivative of hydrocarbons and hydro.hlorid" in
simple organic compounds.
Analysis should include detection of elements, functional group, preparation of a
solid derivative. A completely dried sample of the derivative strouta Ue submitted to
the examiner. v

B. Organic Preparation:
(a) Acetylation of ialicylic acid, aniline, glucose and hydroquinone. Benzoylation of

aniline and phenol. 
i

(b) Aliphatic electrophi Iic substitution; Preparation of iodoform from ethano I and.
acetone. \

(c) Aromatic electrphilic substitution:

Nitration: Preparation of m-dinitrobenzene, p-nitroacetanilide.
Halogenation: Preparation of p-bromoacetanilide, z, 4, 6-tribromophenol
(d)Diazotisatior:/ coupling : Preparation of methyl orange and methyl red.
(e) Oxidation : Preparation of benzene from toluene.
(f) Reduction: Preparation of aniline from nitrobenzene, 

,)t
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