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Max Marks
Clrss/Semester
Su bj ect
Paper
Title

100 ('l'heor)' - {t5 + CCE- l5)
M.Sc. I
Chernistry
I (Compulsory)
INORGANIC CHEMISTRY. I

Urit-l Stereochemistry and Bonding in Mrin Group Compounds:
VSEPR. Walsh diagram (triatomic and penta-atomic molecules), da-pr bond, Bent rule and

energetics ot hybridization, some simple rcactions ofcovalently bonded molecules.

Unit-ll Metnl-Ligand Equilibrium in Soluaion
Step\!ise and overall lbrmation constants and their interaction, trends in stepwise constant,
thctorc aflecling the stability ol metal complexes with rcference to the nature of metal ion and

ligilnd. Chelate etlect and its thennodynamic origin. determination ofbinarv lormation constants
h1 p,'tcrrti.rrnetr'1 and 5p(clropllurotnetr).

UniFIII lleaction Mcchanism of Transition Metal Complexes
Ilnerg), profile of a reaction. reactivity of metal complex, inert and labile complexes. kinetic

rpplication of valence bond and crystal field theories, kinetics of octahedral substitution, acid
hydrolysis, factors affecting acid hydrolysis, base hydrolysis, conjugate base mechanism, direct
and indirect evidences in favour ol conjugate nlechanism, anion rcactions, reactions without
nretal ligand bond cleavage. Substitution reactions in square planar complexes, the trans effect,
mechanisrrr of the subslitution reaction. Redox reaction, electron transfer reactiotls, mechanism
ol one electron transfer reactiorls, outer sphere type reactions. cross reactions and Marcus-Hush
theorv. inner sphere type rcactions.

Unit-lV M€tal-Ligand bonding
Limitation ofcrystal field theory. molecLrlal orbital theory for bonding in octahedral, tetrahedral
and squale planar corrplexes. ,r-bonding and molecular orbital theory.
Unit-V- IISAB Theory :Classilication ofacids and bases as hard and soft: HSAB principle,
theorelical basis of hardness and softness; Lewis-acid base reactivity approximation; donor and

acceptor numbers, E and C equation; applications oIHSAB concept.
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Scheme of Question Paper

TVpe of Question No. of Question Mar(s A loted Tota
Obiective 10 1 10
Short Answer 5 5 25
Long Answer 5 10 50
Total 85 Suggested:

l. Advanced lnorganic Chemistry. F.A. Cotton and Wilkinson, John Wiley.

2. lnorganic Chemistry, J.E. Huhey, Harpes & Row.

L Chemistry ofthe Elements. N.N. Creenwood and A. Earnshow, pergamon.

4. Inorganic Electronic Spectroscopy, A.B.P. Lever, Elsevier.

5. Magnetiochem istl y, R.l. Carlin, Springer Verlag.

6. Comprehensive Coordiantion Chemistry eds.. C. Wilkinson, R.D. Cillars and J.A. Mc

Cleverty,Pergamon.



Sri Sathya Sai College for Women, Bhopal
(An Atrlonontous College Affiliated (o Brrkntutttrh Universily Bhopat)

Depnrtmenl of Higher Education, covt, of M.P.
Posl Craduaie Semesler Wise Syllabus

As rccornmended by Certral Board ol Studies nnd ipproved by the Governor ot iU. P.

12023-24).

Max Mnrks
Class/Semcstcr
Subject
Paper
'l itle

l{10 (Thcory- 85+ CCE- 15)
M.Sc. I
Chcmistry
Il (Compulsory)
ORCANIC CIIDMISTRY :T

UniGI
Nature of Bonding in Organic Molecules
Delocalized chemical bonding-conjugation, cross conjugation, resonance,hyperconjugation,
bonding in lullerences, tautomerism. Aromaticity in benzenoid and non-benzenoid compounds,
altemate and non-alternate hydrocarbons. Hr.rckel's rule, energy level of 7r-molecular orbitals,
annulenes. anti-aromaticity, homo-aromaticity, PMO approach. Bonds weaker than covalenF
addilion compounds. crown ether complexes and cryptands, inclusion corrpounds, catenanes and
rolaxanes.

t lr i1-ll
Stcreochemistry
Slmin due to unavoidable clor,ding Elements of symmetry. chirality, molecules with more than
one chiral center. threo and eftythro isomers, methods of resolution, optical pur.ity, enantiotopic
and diaslereotopic atoms. groups and faces, stereospecific and stereoselective synthesis,
Asvrnmetric synthesis. Optical activity in the absence of chiral carbon (biphenyls, allenes and
spirane) chirallity due to helical shape. Stereochemistry of the compounds containing nitrogen,
sulphur and phosphorus.

Unit III
Conformational anrlysis and linear free energy relationship
Confbrmational analysis of cycloalkanes, decalines, effect of conlormation on reactivity,
confb nalion of sugars. Ceneration. stntcture, slability and reactivity of carbocations,
clrbanions, f|ee ladicals. carbenes and nitrenes. The llammetl equation and linear free energy
relalionship. substiluen(s and reaclion constants. Tafi equation.

tlnir-lV
Rerction Mechanism : Structure nnd Reactivitv
11,pe of nrechanisms. tvpes of reactions. thermodynamic and kinetic requirements. kinetic and
therfiodynarnic conlrol, Hammond s postulate, CurtiOHammett principle. Potential energy
diagrams, transition states and intermec
effects 

iiates' methods of determininl 
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Unit-V
Aliphatic Nucleophilic Substitution
'lhe Sx2, Sxl mixed SNI and Sr2 and SET mechanism. The neighboring group mechanism,
neighboring group participation by o and n bonds, anchimeric assistance. Classical and
nonclassical carbocations, phenonium ions, norbornyl systems, common carbocation
rearran8emenls. Application oINMR spectroscopy in rhe detection of carbocations. The SNI
mechanism. Nucleophilic substitution at an allylic, aliphatic trigonal and a vinylic carbon.
I{eactivily efJ'ects ol' subslrate slrLrctutc. attacking nucleophile, leaving group and rcaction
medium. phase tmnsfer catalysis and ullrasoUnd, ambident nucleophile, regioselectiviU.

Scheme of Question Paper

Type of Question No. of Qlestion lilarks Alloted Total marks
Objective 10 1 10

Short Answer 5 25

Long Answer 5 10 50
Total 85
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Bool( Suggested

L Advanced Organic Chentistry-Reactions. Mechanism and Structure, Jerly March, John Wiley.
2. Advanced Organic Chemistry. F.A. Carey and R.J. S!nderg. plenum.
l. A Cuide Book to Mechanism in Organic Chemistry. peter Sykes. Longman.
,1. Structure and Mechanism in Organic Chemistry, C.K. Ingold, Comell University press.
5. Organic Chemistry. R.T. Morrison and R.N. Boyd, prenlice-Hall.
6. Modern Olganic Reactions. lJ.O. House, Benjamin.
7. Principles ofOrganic Synthesis. R.O.C. Norman and J.M. Coxon. Blackie Academic &
l)rot'essionsl.
8. I{eaction Mechanisrr in Or.ganic Chemistr.y, S.M. Mukherji and S.p. Singh, Macmillan.
9. I'ericyclic Reactiorls, S.M. Mukherji, Macniillan, lndia
I0. Stereochemistry ofOrganic Compounds, D.Nasipuri, New Age lnternational.
I l. Stereochemisty of Or.ganic Compounds, P.S. Kalsi, New Age lnternational.

\ -.
\yv----

\-(,

v



Sri Sathya Sai College for Women, Bhopal
G\n Aulononrous College Affiliated ro Bnrkntutlah tinivel:sity Ahopal)

Depnrtn'enl ot [Iigher f,ducation, Govt. of M.p.
Post Crrdutrie Semesler Wise Syttabus

As recommended by Centrnl Board of Studies .trd approved by the Covernor of M. p.

(2023-241

Max Marks
C-lass/Semestcr
Subject
Paper
Title

100 (]'heorl,- 85+ CCE- l5)
M.Sc, I
Chenristrf
lll (Compulsory)
PIIYSICAL CIIEMIS'I'RY - I

Unit-l
Introduction to Exact Quantum Mechanical Results
Schriidinger equation and the postulates ol quantLrrn mechanics. Discussion of solutions of the
Schriidinger equation to some model systems viz., particle in a box, the harmonic oscillator, the
rigid rotor, the hydrogen atom and helium atom.

Unit-Il
Approximate Methods
'fhe valiation theorem, Iinear variation principle. perturbation theory (First order and
nondegenerate). Applications ofvariation method and perturbalion theory to the Helium atom.

Moleculrr Orbital'l'heory
Huckel theory of conjugated systems hond and charge density calculations. Applications to
ethvlene. butadiene. cyclopropenyl radical. cyclobutadiene etc. Introduction to extended Huckel
dreory.

UNIT III
Angular Momentum
Ordinary angular momentum, generalized angLllar momentum, eigenfucntions for angular
nlomenlum, eigenvalues of angular momentum operator using ladder operators, addition of
angular momenta, spin, antisymmetry and Pauli exclusion principle.

Unit-lV
Cklssical Thermodynamics
Briel' resume of concepts of laws ol thennodynamics, free energy, chemical potential and
efltropies. Paftial molar free energy. pal1ial molar volume and partial molar heat content and their
significance. Dcterntinalions of these quantities. Concepl of fugacity and determination of
lirgacity. Non-ideal systems : Excess function s for non-ideal solutions. Activity, activity
coelJlcienl. Debye Huckel theory lbr activity coefficient of electrolytic solutions; determinatio
ofactivily and activity coelficients; ionic strength. Application ofphape rule to three cor
systemsi second order phase transitions.
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Unit-v
Stntistical Thermodynamics
(--oncepl ol distribLrtion, thennodynamic probability and most probable distribution. Ensemble

averaging, postulates of ensemble averaging. Canonical. grand canonical and micro-canonical

ensembles, conesponding distribution laws (using Laglange's method of undetermined

rrultipliers). Parlition functions{ranslation, rotational, vibrational and electronic pal1ition

llnctions. Calculation of thennodynarnic properties in terms of partition. Application of padition

funclions. Fermi-Dirac Statistics, distribution law and applications to metal. Bose-Einstein

slatislics distribution Larv and application to heliunr.

Scheme of Question Paper

Type ol Question No. of Question 14arks Alloted Total marks

Objective t0 1 10

Short Answer 5 5 25

Long Answer 10 50

Total 85

B0ol(s Suggested

L Physical Chemistry, P.W. Atkins, ELBS.
2. lntroduction to Quantum Chemistyry, A.K. Chandra, Tata Mc Graw Hill.
i. Quanlum Chemistry, lra N. Levirre. Prentice Hall.
4. Coulsor's Valence, It.Mc Ween y, ELBS.
5. Chenrical Kinetics. K.J. Laidler. McCraw-Hill.
6. Kinetics and Mechanism ofChemical Translormation J.Rajaraman and J. Kuriacose, Mc
Millan.
7. Micelles. Theoretical and Applied Aspecls, V. N4Oraoi. Plenum.
8. N,lodern Electrochernistry Vol. I and Vol llJ.O.M. Bockris and A.K.N. Reddy, Planum.
9. lntroduction to Polymer Science, V.R. Cowarikar, N.V. Vishwanathan and J. Sridhar,
Wiley Iastern.
10. lntroduction to Quantum Chemistry-R.K. Prasad, New Age Publication.
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Sri Sathya Sai College for Womcn, Bhopal
(Atr Au(onomotrs College.\ffi1ialed to Barkatullah tlniversily Bhopnl)

Depa.r"renr of Higher Educario , Covl. of M.P.
Posl Crsdtrnlc Semcster Wise Syllabus

rcconrmendcd bt Ccnftal Board of Strdies atrd npproved by the Covernor of ]!I. P.

12023-24].
100 (Theory- 85+ CCE- 15)
M.Sc. I
Chemistry
IV (Compulsory)

r Group Theory & S;)ectroscopy - I

Mrx Marks
Class/Scmcster
Su bjcct
Paper
Title

tJnit-l - Symmetry and Group lheory in Chemistry
Syrrmetry elements arrd syrrrrctly operation. dellnition of group, subgroup. Conjugacy relation

and classes. Point symmetry group. Schontilies syrrbols, representations of groups by matrices

(representation for tlre Cn. C^, C,,|' D,h group to be worked out explicity). Character of a

representation. The great ofthogonality theorem (without proo0 and its importance. Character

lables and their usei spectroscopy. Derivation ol'character table lor Czv and Crr point group

Symmetry aspects of rnolecular vibrations of HlO molecule.

Unit-lI - Microlvave Spectroscopy
( lassification of molecules, rigid rotor mgdel, eft'ect of isotopic substitution on the transition
frequencies, intensities, non-rigid rotor. Stark effect, nuclear and electron spin interaction and
ct'tcct of external fi eld. applications.
tJnitIII - lnfrared-Spectroscopy
Review of linear harnronic oscillator. vibmtional energies ol diatomic molecules, zero point
cnergy. tbrce constant and bond strengths: anhannonicity, MoNe potential energy diagram.
vibration-rotation spectroscopy. P.Q.R. branches. Breakdown of Oppenheimer approximationr
vibmtions of polyatomic molecules. Selection rules, normal modes of vibration, group
liequencies. overtones. ho( bands. f'actors affecting the band positions and intensities. t'ar IR
rcgion. metal ligand vibrations. normal co-ordinate analysis.
Unit-lV - Ra an Spectroscopy
Classical and quanlum theories of Raman effect. Purc rotational. vibrational and vibrational-

rotalional Raman spectra. selection rules, mutual exclusion principle, Resonance Raman

spectroscopy. coherent anti stokes Raman spectroscopy (CARS).

tlIit-V- Electronic Spectroscopy

Molecular Spectroscopy
Ilnergy levels, molecular orbitals, vibronic transitions, vibrational progressions and geometry ol
the excited states, Franck-Condon principle, electronic spectra of polyatomic molecules.

Emission spectra; radio-active and non-radioactive decay, internal conversion, spectra of
lmnsition metal complexes. charge-transl'er spectra.

Photoelectron Spcctroscopy tsasic principlesl pholo-electric effect, ionizction , process.

Koopman's theorem. Pholoeleclron spectra of simple molecules. ESCA. chemic.Uformition
fiom ESCA. Auger electron spectroscopy-basic idea. 

fp.lrr

u*-^y,,ilx,



Scheme of Question Paper

Type of Ouestion No. of Question llarks A oted Total rnarks

0bjective 10 1 10

Short Answer 25
Long Answer 5 10 50

Total 85

Books suggested

l. N4odern Spectroscopy, J.M. Holla;, John Viley.

2. Applied Electron Spectroscopy for chemical analysis d. H. Windawi and F.L. Ho,Wiley
lnterscience.

l. NMR. NQR. EPr and Mossbauer Spectroscopy in Inorganic Chemistry, R.V.Parish, Ellis
Harwood.

4. Physical Methods in Chemistry. R.S. Drago, Saunders College.

5. Chemical Applications ofCroup Theory. F,A. Corton.

6. lntr)duclion lo Molecular Spectroscopy. C.M. Baror\,, Mc Graw Hill.

7. Ilasic l'rinciples ofspectroscopy, R. Chang, Mc Craw Hill,

8. Iheory and Application of UV Spectroscopy, H.H. Jaffe and M. Orchin, IBHoxford.

9. lntroduction to Photoelectron Spectloscopy, P.K. Ghosh, John Wiley.

10, Introduction to Magnetic Resonance. A Carrington and A.D. Maclachalan, Harper & Row.
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Sri Sathya Sai College for Women, Bhopal
(An ,ltrrono rous Coll.ge Affilinted ro Bnrkntuttrh Lrtriversity Bhopal)

Deparrment of lligher 0ducarion, Govt. of M.P.
Pon Grnduale Semestcr \Yise Syllabus

As recommend.d bt Cenlrnl Board ot Sludies nnd lrpproved by th. Covernor of Nl. P.

i'2023-24l.
Max M{rks
Cless/Senestct.
Subject
Paper
Titlc

100 ( Ihcory- 85+ CCD- I5)
M.Sc. I
Chcmistry
V (Compulsory)
MA'I'IIEMATICS TOR CIIEMISTS

([or sfudents without Mathematics in B.Sc.)

Unit-l- Vectors
Vectors. dot. cross and tfiple products etc. gradient, divergence and curl, Vector Calculus.
Matrix Algebra
Addition and rnultiplication; inverse. adioint and transpose of matrices.

UniGII -bDifferential Crlculus

Iunctions. continuity and ditferentiability. rules for dit'ferentiation. applications of dillerential
calculus including maxima and rrinima (exarrples related to maximally populated rotational
energr, levels. Bohr"s radius and most probable velocity from Maxwell's distribution elc.).

[-Jnit-ll - Inlegral calculus
Dasic rules for integration, integration by parts, partial fractions and substitution. Reduction
lbr'rnulae. applicilion. ofinlegral calcU lUs.

F'unctions of several variables, paftial differentiation, co-ordinate transformations (e.g.Cartesian
to spherical polar).

[Init-lV - Elementary Differential equations
fir-sl-order and firsl degree diflerential equations, homogenous, exact and linecr equations.
Applications lo chernical kinetics. secular equilibria. quantum chemistry etc. second order
differential equation and lheir solutions.

Unit-v Permutation und Probability

[)cnnutations and combinations, plobability
means scluare deviation examples lrom the

'qrrr|e' lil etr \\ilh c genercl pol)t)otnirl [t.

and probability theorcms average, variance

kinetic theor) of gases etc., fltting(incluy'ing
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Scheme of Question Paper

Typc of olrestion No. oF Question t/larks A oted Total marks

Objectlve 10 1 10

Shorl Answer 5 25

Long Answer 5 10 50

Total a5

Book Suggested

L The chemistry Mathematics Book, E.Steiner, Oxford University Press.

2. N4athematics for chemistry, Doggett and Suiclific, Logman.

l. Mathematical for Physicalchemistry : F. Daniels, Mc. Graw Hill.

4. Chemical Mathematics D.M. Hirst, Longman.

5. Applied Mathematics lor Physical Chemistry, J. R. Barante, Prentice Hall.

6. Basic Mathematics lbr Chemisls. Tebbutt. wiley.
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Sri Sathya Sai College for Women, Bhopal
(A, Aulonomous College Atrili{ted lo Bnrkatultah Uni!ersil Bhopat)

Depa' tmenl of [Iigher f,dtrcatior, Go!i. of M.p.
Posl Grnduatc Scncster Wise Sytlflbus

r\s recoDrmended bv Ccntrnl Bosrd ol Studies .trd approved by thc Governor ot M. p.

Mrx Marks
Class/Scmcster
Sr bject
l':lper
'title

l.2023.24)
100 (]'heory 85+ CCE I5)
M.Sc. I
CheInistry
V (Compulsory)
BIOLOCY FOtt CIIIiMISTS

(For students rvithout Iliology in B.Sc.)

Unit-l- Cell Structure and Iunctions
StlLrctule prokaryotic and eukaryotic cells, intracellular organelles and their functions,
corrparison of plant and animal cells. Overview and their functions, comparison of plant and
animal cells. Overyiew of metabolic ptocesses-catabolism and anabolism. ATp - the biological
energy currency. O|igin ollife-LrniqLre properties ofcarbon chemical evolution and rise ol living
s) stenrs. Introduction to bio-molecules, building blocl<s of biomacromolecules.

tl it-ll- C:rrbohl,drates
('onlbrrratiorr ol monosaccharides. slt.uclure and lunctions of important derivatives of mono-
saccllarides lil<e glycosidcs. deoxy sugars. myoinositol. amino sugarc. N-acetylmuramic aciC,
sialic acid disaccharides and polysaccharides. Stnrctural polysaccharides cellulose and chitin.
Slorilge polysaccharides-starch and glycogen. Structure and biological function ol'
glucosaminoglycans ot' mucopollsaccharides. Carbohydrates ol glycopofteins and glycolipids.
tlolc ol sugars in biological recognition. Blood Broup substances. Ascorbic acid.

tinit-lll - Lipid
I:atty acids, essential t'atty acids, structure and litnction oftriacylglycerols, glycerophospholipids,
sphingolipids, cholesterol, bile acids, prostaglandins. Lipoproteins-compositiion and function.
role in atherosclerosis. Propefiies of Iipid aggregates-micelles, bilayers, liposomes and their
possible biological functions. Biological membranes. Fluid mosaic model of membrane
sll.lrcture. Lipid metabolism-oxidation of l'ally acids.

Unit-lV- Amino-acids, Peptides and Proteins
Chemical and enzyma(ic hydrolysis of prcleins to peplides. amino acid sequencing. Secondary
struclure of proteins. fbrce r.esponsible for holding of secondary structures. q-ltelix. B sheels.
supcr secondary structure, triple helix structure olcollagen. Tertiary stl.ucturc of protein-folding
and domina slructure. Quaternary slructure. Amino acid metabolism-degradation and
bios),nthesis of amino acids, seqLtence determination : chemical/enzvmatic/mass spectr
raccmization/detectiofl Chemistry oloxylocin and tr.yptophan r.eleasing hormone (TRH).
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tlnit-V - Nucleic Acids
Purine and pyrimidine bases of nucleic acids, base pairing via H bonding. StructLrre of
ribonucleic acids (RNA) and deoxyribonucleic acid (DNA), double helix model of DNA and

f'orces responsible for holding it. Chemical and enzymatic hydrolysis of nucleic acids. The
chemical basis for heredity, an overview of replication of DNA, transcription, translation and

genetic code. Chemical synthesis of mono and trinLrcleoside.

S€heme of Question Paper

Type of Question No of Question [4arks Alloted Total marks

Objective 10 1 10

Short Answer 5 25

Long Answer 5 10 50

Total 85

Book Suggested

L Principles ofBiochemistry, A.L. Lehninger, Wodh Publishers.

2. Biochemistry, L. Stryer, W.H. Freeman.

3. Biochemistry. J. David Rawan. Neil Patterson.

4. Biochemistry. Voet and Voel, John Wiley.

5. Outlines of Biochemistry E.E. Conn and P.K. Stumpl, John Wiley.
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..Sri Sathya-Sai Collcge for Women, Bhopal
(An Autotromous CoIegc Aritirled ro B,rrkaru ,,h tlnivel.sity Biropal)

Depnrtment ot Iligtrcr [ducation, Covr. of M.p.
Post Gradutrrc Semcster Wise S![abusq\ recornmendeJ b] centrAt Bo.rdotsl die\ xnit xpproved b) rheCo\ernorot.\t, p.

l'2023-24)
: M.Sc. I

: Chemistry

: Chemistry Practical

: lnorganic Chemistry

Time:6-8hours

l.Qurlitative Analysis
Qualitative analysis of inorganic mixture containing eight radicals including insoluble and rare
eal.th.

2. Chrom{togr:rphy
Sepamtion ofcations and anions by Column Chromalogmphy: Ion exchange

Separation olcalions and anions by paper Chromatogmphy.

J. Preparations

Class & Semester

Subject

Paper

Title

Max Marks : 33

Qualitative analysis

Chromatography

Preparation

l{ecord

Preparation of selected inorganic compounds
N4ossbauer, E.S.R. and magnetic susceptibility
sensitive compounds.

l. Vo(acac),
2. TiO(CrHsNO)2HrO
3. cis-KlCr(CzOr)r(H:O)zl
a. NalCr(NHTdSCN)al
5. Ni(acac)2
6. KrlFe(CrOahl
7. Prussian Blue. Tumbull's

and dreir studies by l.R. elecfonic spectra.
measurelrents. Handling of air and moisture
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Sri Sathya Sai College for Women, Bhopal
(An Autonomous Collese Affitiated io Barkalu ah Univ€rsity Bhopnt)

Depn'.tment of Itigher Educarion, Govl. of M.p.
Posl Craduarc Semester Wise Syltabrs

As recommended by Centr{l Board of Sturties and approved by the Governor of M, p.

(2023-241

Class & Semester : M.Sc. I

Subiect : Chemistry

Paper : Chemistry practi.al

Title : orSanic chemistry
Max Marks : 33 Time:6-ghours

QualitativeAnalysis I2
Organic Syrthesis 12

llecord 4
Viva Voce 5

Qualitrtive Analysis
Separalion, purification and idenlification of compounds of binary mixture (one liquid and one
solid) using TLC and columns chromatography, chemical tests. lR spectra to be used for
tinctional group identifi cation.

Organic Synthesis

Synthesis oforganic compounds by applying following methods

LAcetylation:.

2. Oxidation

3. Halogenation

4. Benzoylation

5. Reduction

l-he Products may be Characterized by Spectral Techniques.
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Sri Sathya Sai Collegc for Women, Bhopal
(An Autonomous Cottege Attitiated lo A{rkntu .I l]niversity Bhopat)

Departmenl ot Higher Educatiotr, Govt. ot NI.p.
Posl Cradurte Semester Wis. S!ltrbns

^\ 
rc.ornrnenile,t h) Centrat Burr.l ot Sludics ,n.i 

"1,piou"O 
tr1 the cor ernor ut \t, p.

1.2023-241.

Class & Semester

Subiect

Paper

Title

M.Sc. I

Chemistry

Chemistry Practical

PhysicalChemistry

Max Marks : 34
Eror Analysis and Statistical Data Analysis
Conductometry
Solulion
Record

Error Aralysis and Statistical Data Analysis
Errors. types of errors. minimization ol errors distribution curves precision, accuracy and
combination; stalistical treaonent for error analysis, student.s t_test, null hypothesis, re.iection
criteria. F & Q test: linear regression analysis, curve fitting. Calibration of volumetric apparatus,
burette. pipette and standard flask.

Collductometry

i. Determinatioi ofthe velocity constant, order ofthe reaction and energy ol activation for
saponifi cation of ethyl acetate by sodium hydroxide conductometrically.
ii. Determination ofsolubility and solubility product ofsparingly soluble salts (e.g. pbSOa,

BaSO4) conductometrically.
iii. Detennination ofthe strength ofstrong and weak acid in a given mixture conductometrically.
iv. To study ofthe etJbct ofsolvenl on the conductance olAgNOr/acetic acid and to deteflnine
the degree ofdissociation and equilibrium constant in diflerent solvents and in their mixtures
(DMSO. DMF. dioxane. acetone. water) and to test the validity of Debye-Huckel_Onsager
(heory.

v. Determination ofthe activily coefficient ofzinc ions in the solution of0.002 M zinc sulphate
usinB Debye I luckel's limiting law.

Solution
Detelrnination of molecular weight of non-volatile and electrolyte/electrolyte by cryoscopic
method and to determine the activity coeflicient ofan electrolyte.

lJeteanination of the degree of dissociation of weak electroryte and to study the deviation from
ideal behaviour that occurs with a strong electrolyte.

,^dsorylion tTo study surface tensiorl-concentration relationship tbr solutions (Gibbs
Phase Equilibria

Time:6-8hours
8
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i. Delermination ol congruent composilion and temperature of a binary system(e.g.
diphenylamine-benzophenone system).

ii. lb constfuct the phase diagram lor three componenl system (e.g. chloroform-acetic acid-
\,!ale .

Books Suggested

1. Vogel's Textbook of Quantitative Analysis, revised, J. Bassett, R.C. Denney, G.H.

Jeffery and J. lvlendham, ELBS.

2 Synthesis and Characterization of lnorganic Compounds, W.L. Jolly. prentice Hall.

3. Experiments and Techniques in Organic Chemistry, D.P. Pasto, C. Johnson and NI. Miller,
Prentice Hall.

4 Macroscale and l\4icroscale Organic Experiments, K.L. Williamson, D.C. Health.

5. Systematic Qualitative Organic Analysis, H. N/iddleton, Adward Arnold.

6. Handbook of Organic Analysis-qualitative and Quantitative. H. Clark, Adward Arnold.

7 Vogel's Textbook of Practical Organic Chemistry, A.R. Tatchell, John Wley.

B. Praclical Physical Chemistry, A l\/. James and F.E. Prichard, Longman.

L Findley's Practical Physical chemislry, B.P. Levitt, Longman.

'10 Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill.
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Sri Sathya Sai College for Women, Bhopal
(An Autotronrous Collegc Aftiliated lo Brrk{lnllah Univcrsity Bhopal)

Depart'nenl ot Iligher Edtrcaliotr, Govl. of M.P.
Posi Crndtr{te Semcster Wise Syllabus

recommcnded by CeDtrxl Bond ol Studies rnd nppro!ed by the Covernor of M. P.

12023-24,
Mrx M.rks
Class/Semester
Subject
l'aper
Tirle

100 (Theory 85+ CCE 15)
M.Sc, ll
Chcm istr,y
I (Conpulsory)
Inorganic ChemistrJ

llrir-l
Electronic Spectral Studies ofTransition Metal Complexes :

Spectroscopic ground states, correlation. Orgel and Tanabe-Sugano diagrams for transition metal
complexes (dr-de states), Selection lule for electronic spectroscopy. Intensity of various type
eleclronic transitions. Calculations of l0Dq, B and B parameters, charge transler spectra.

tlDit-lI
Mngnetic Properties of Transition Metrl Complexes
Anomalous n'ragnetic moments. Quenching of Orbital contribution. Orbital contribution to
nragnelic nroment. magnetic exchange coupling and spin crossover.
tJniGl I I

Mctaln-Complexcs
Mctal carbonyl. structure and bonding. vibrational spectra ol metal carbonyls fbr bonding and

structuml elucidation, imporlant reactions of nretal carbonyls : preparation, bonding ,structure
and inportanl reaction of lrunsition metal nitrosyl, dinitrogen and dioxygen complexes, teniary
phosphine as ligand.

Unit-lV
MetalClusters
Higher boranes, carboranes, metallo-boranes and metallo-carboranes compounds with metal
metal multiple bonds.

tinit.V
Optical Rotatory Dispersion and Circular Dichroism
l.inearly and circularly polarized lightsi optical rotatory power and circular birefringence,
eliplicity and circular dichroisml ORD and Cotton eff'ect. Faraday and Kerr effects Assignment
ol electronic transitions; applications ofORD and CD lor the determination of
(i) absolute conflguration ofcomplexes and (ii) isomerism due to non-planarity of chelate rings.

el
.rd
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Scheme of Question Paper

Type of Queslion No. of Question Nlarks Al oted Tota marks

Object ve 10 1 10

Shorl Answer 5 5 25

Long Ans!/er 5 10 50

Total a5

Books Suggested:

l. ALlvirnced lno|ganic ( hcmistry. F.A. Cotlon and Will(inson, John Wiley.

L lnorsilnic Chemislr'y..1.E. Huhey. Harpes & Row.

l. ( hcmistr) ofthe lllements. N.N. Creenwood and A. EaInshow. I)ergamon.

4. Inorganic glcch-onic Spectroscopy, A.B.P. Lever, Elsevier.

5. N4agnetiochemistry. R. l. Carlin, Springer Verlag.

6. ('onrprchcnsivc Coordiantion Chcmistry eds.. C. Wilkinson, R.D. Cillars and J.A.Mc
( le\,c11\.Pcrgamon.

U't \ l .${N% 
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Sri Sathya Sai College lbr Women, Bhopal
(An Atrlononous College Aflllinied lo Bsrknlullxh Universily Ahopal)

Deparrm€nt ot Iligher Iducatiotr, Govl. of M.P.
I'ost Grndnnte Senrester Wise Syllabus

rls r€commended by Central Board of Studies .Dd npproved by lhe Governor of Nt. P.

i'2023-24\

Max Marks
Class/Semester
Subject
Paper
'l itle

100 (Theory 85+ CCE l5)
M.Sc. ll
Chemistry
ll ((bmpulsory)
Organic Chemistry -LL

Unit-l- Aro atic Electrophilic Substitution
Ihe arenium ion mechanism. orientation and reactivity, energy profile diagrams. The ortho/para

mlio. ipso attack. orientation in other ring systems. Quantilative treatment of reactivity in

substrates and electrophiles. Diazonium coupling, Vilsmeir reaction, Gatterman-Koch reaction

Aromatic Nucleophilic Substitution
The SNAr SNl, benzyne and SNr mechanism, Reactivity effect of substrate structure,leaving

group and attacking nucleophile. The Von Richte. Sommelet-HaLrser, and Smiles

rearrangements.

Unit-l I- Frcc Radical Rcactions
Iypes of lice radical rcactions. fiee radical subslitution mechanism, mechanism at an aromatic

suhstrale. neighbouring gloup assistancc. Reactivity for aliphalic and aromatic substrates at a

bridgehead. Reactivity in the attacking radicals. The effect of solvents on reactivity. Allylic
halogenalion (NBS). oxidation of aldehydes to carboyxlic acids. aulooxidation, coupling of
alkynes and arylation oI aromatic compounds by diazonium salts,Sandmeyer reaction. Free

raLliual rearrangcrnent. H rrnsJier:kcr leaction.

Unit tll- Addition Reactions - Mechanistic and stereochemical aspects of addition reactions
involving electrophiles, nucleophiles and fiee mdicals, regio-and chemoselectivity, orientation
ancl reaclivity.Addition to cyclopropane ring. Hydrogenation of double and triple bonds.

hydrogenation of aromatic rings. Hydroboration, Michael rcaction, sharpless asymmetric
epoxidation.

UnitlV- Addition to Carbon-Hetero Multiple bonds

N4echanisnr of metal hydride reduction ol satumted and unsaturated carbonyl compounds, acid

csters and nitriles. Addition of Crignard reagents. organozinc and organolithium reagents to

carbonvl and usaturaled carbonyl corrpounds. Witting reaclion. Mechanism ol condensation

rcactions involving enolates-Aldol. Knoevenagel. Claisen. lMannich, Benzoin, Perkin and Stobbe./'

ffi:llfl;l*lestexcndarnide'arnr"nonorv'i'oresrer\'l .,nlP-

' **, .'\qrn\;,,V'K -V -u.v



fhe E2. El and ElcB mcchanisrns and thcir spectrum. Orientation of the double bond.

Ilexctitivty-efJlcts ol substlate structLrres. attacking base, the leaving group and the medium.

Mechxnism and orientation in pyrolytic climination.

Unit-V- Pericyclic Reactions
Molecular orbital symmetry, Frontier orbitals of ethylene, 1,3-butadiene, 1,3,5-hexatriene and

allyl system. Classification ol pericyclic reactions. Woodward-Hoffmann correlation diagrams.

FMO and PMO approach. Electrocyclic reactions-conrotatory and disrotatory motions,4n,4n+2
and allyl systems. Cycloadditions-antarat'acial and suplat'acial additions,4n and 4n+2 systems,

lf2 addilion of ketenes. 1.3 dipolar cycloadditions and cheleotropic reactions. Sigmatropic

real.langements-supralacial and antarafacial shilts of H, sigmatropic involving carbon moieties,

3.3- and 5.5 sigmatropic reauangements. Claisen Cope and Aza-Cope rearrangements. Fluxional

lrulomerism- Ene reaclion.

Scheme of Question Paper

Type of Quest on No. of Quest on Flarks A oted Total marks

Objeclve 10 1 10

Shorl Answer 5 25

Long Answer 5 10 50

Total 85

Book Suggested

l. Advanced Organic Chemistry-Reactions, Mechanism and Structure, Jerry March, John Wiley.
2. Advanced Organic Chemistry, F.A. Carey and R.J. Sundelg, Plenum.
l. A Cuide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.
4. Sll1rcrure and Mechanism in Organic Chernistry. C.K. lngold, Comell University Press.

5. Organic Chemistry. R.T. Morrison and R.N. Boyd, Prentice-Hall.
6. Modern Organic Reactions. H.O. House. Benjamin.
7. Principles of Organic Synthesis. R.O.C. Norman and J.M. Coxon, Blackie Academic &*
Prof'essionsl.
8. lleaction Mechanisrr in Organic Chemistry, S.M. Mukherjiand S.P. Singh, Macmillan.
9. l)ericyclic Reactions, S.M. Mukherji. Macmillan, lndia
10. Stereochemistly ofOrganic Compounds. D.Nasipuri. New Age International.
I l. Stereochemisty olOrganic Compounds, P.S. Kalsi, New Age International.

t'.-v*., 
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Sri Sathya Sai College for Womcn, Bhopal
(Atr Axlonomous College Altiliflled to ANrkniullnh tlnive'sity ahopal)

DcpnrlDcnr ol Higher Educalion, Co!1. ol'lV.P.
Po( Crnduale Semesler \Yisc Syllabus

re(oDrDrcndcd by (lentrlrl Boa of Studics and {pprored by lhe Cov€rnor of Nt, P.

(2023-24)

100 (Theory 85+ CCE l5)
M.Sc. II
Chcnistry
III (Conpulsory)
PHYSICAL CTIEMIS'I'RY II

M{x Marks
Clnss/Scmcstcr'
Su bj ect
Paper
Title

Unit-l- Chemical Dynamics
Methods of determining rate laws. collision theory of reaction rates, steric factor, activated

complex theory. arrhenius equation and the activated coinplex theory; ionic rcactions, kinetic salt

cttccts. steady statc kinetics. kinctic and thermodynarric control of reactions, treatment of
unimolecular reactions. Dyamic chain (hydrogen-bromine reaction, pyrolysis of acetaldehyde.

decomposition of ethane), photochemical (hydrogen-bromine and hydrogen-chlorine reactions)

and homogenous catalysis. kinetics ofenzyme rcactions, general featLrres offast reactions, study

ol l'ast renctiol]s by tlow method, relaxation melhod, flash photolysis ofthe nuclear magnetic

resonance method, dynamics of unirnolecular reaction (Lindemann Hinshelwood and Rice-

lumsperger-Kassel-Marcus (RRKM) theories for unimolecular reactions).

Unit-ll - Surface Chemistry
Adsorption
Surlace tensiorl, capillary action, pressure difference across curved surface (Laplace equation),

vapour pressure oldloplets (Kelvin equation), Cibbs adsorprion isotherm, estimation ofsurface
area (BET equation). Surlhce films on liquids (Elecno-kinetic phenomenon).

Micelles

Surlace aclive agents. classillcatior ofsurlace active agents, micellization, hydrophobic

interaction, clitical rnicellar concentration (CMC). faclors alfecling the CMC ofsurfactants,

countcr ion binding to micelles. thelmodynarnics of rnicellization-phase separation and mass

action lnodels. solublization. micro enulsion. reverse micelles.

UDit-lll - Macromolecules
Polymer-deflnitiorl. types ofpolymers, electrically conducting, fire resistant, liquid crystal

polymers, kinetics of polymerization, mechanism of polymerization. Molecular mass, number

and rnass average molecular mass, molecular mass determination (Osmometry, viscometry,

diffirsion and light scattering methods), sedimentation, chain configuration of macromolecu les,

calculation of average dimension olvarious chain structLnes.

( nil-lV- Non Equilibrium'l.hcromodynamics
Thcnnodynamic criteria tbl non-equilibriurr stales, entropy production and entropy flow.
cnt|opy balance equations for diftirent ineversible processes (e.g., heat Uow. chernical reaction



phcnomenological equations. microscopic reversibility and Onsager's rcciprocity relations,
clcclrckinetic phenomena. dill'usion, electric condLrction.

tJnil-V
Electrochemistry
Electrochemistry ol solutions. Dehye-Huckel-Onsager treatment and its extension, ion solvent
interactions. Debye-Huckel-Jerum mode. Thermodynamics of electrified interface equations.
Derivation of electro capillarity. Lippmann equations (surface excess), methods ol
detelrnination. Structure ol electritled interfaces. Overpotentials, exchange current density,
derivation of Butler Volmer equation, Tafel plot. Quantum aspects ol charge transfer at

electrodes-solution interfaces, quantization ol charge ransfer, tunneling. Semiconductor
in!erlaces-theory of double layer at semiconductor, electrolyte - solution interfaces, structure of
double layer interfaces. Effect ol light at semiconductor solution interface. Polarography theory,
llkovic equation; halfwave potential and its signilicance.

Scheme of Question Paper

Type of Quest on No. ol Question Marks Alloted Total marks
Objeclve LO I 10

Short Answer 5 5 25
Long Answer 5 10 50

Total 85

Books Suggested

I. Physical Chemistry, P.W. Atkins, ELBS.
2. Intioduction to Quantum Chemistry, A.K. Chandra, Tata Mc Craw Hill.
l. Quantum Chemistry, lra N. Levine, Prcntice Hall.
4. Coulson's Valence, R.Mc Ween y, ELBS.
5. Chemical Kinetics. K.J. Laidler. McGraw-Hill.
6. Kineties and Mechanism of Chemical Transformation J.Rajaraman and J.Kuriacose, Mc
Millan.
7. Micelles. Theoretical and Applied Aspects, V. MOraoi, Plenum.
Il. Modern Electrcchernistry Vol. I and Vol 1l J.O.M. Bockris and A.K.N. Reddy,Planum.
9. Introduction to Polymer Science. V.R. Cowarikar. N.V. Vishwanathan and J.Sridhar, Wiley_

l.rl<rr. ,7
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Sri Sathya Sai College for Women, Bhopal
(An Aulonon'ous Coll€ge Attilialed lo Barkalullah Utriversily ahopnl)

Depa' r' enl of IIiCher Educntion, Gorr. ol M.P.
Pon Crxdnrle Semester Wise Sllhbus

As rccoDmetrdcd b\ ( enlrnl Roard ot Studics and npproved b] lhc Govc'rror ol M. P.

(2023-241

100 ('l heory 85+ CCE l5)
M.Sc. II
Chemistry
IV (Compulsory)
Spectroscopy II nrd Diffraction Methods

Max Marks
Class/Senlester
Subjcct
Pnper
Title

tJnit-l - Nuclear Magnetic Resonance Spectroscopy
Nuclear spin, nuclear resonance, saturation, shielding ofmagnetic nuclei, chemical shift and its

nleasulements, lacto[s influencing chemical shift, deshielding, spin-spin interactions, factors

intluencing coupling constant'l" Classification (AXB, AMX, ABC, A282 etc.). spin

decouplingl basic ideas about instrument, NMR studies of nuclei other than proton-13C, l9Fand
I I P. FT NMR. advaniages ol FT NMR.

tJnit ll- Nucleir Quadrupole Resonance Spectroscopy
Quadnrpole ruclci. quadrupole momenrs. electric field gradient, coupling constant. splitting.

n pplications.

tinil-lll- Elc{tron Spin Resonance Spectroscopy
Basic principles, zero tleld splitting and Kramer's degeneracy, factors allecting the 'g' value.

lsotropic and anisotropic hypertine coupling constants. spin Hamiltonian, spin densities and Mc

Connell relationship, rneasurement techniques, applicatiorls.

lJnit-IV- X-ray Diffraction
Bragg condition, Miller indices, Laue Method, Bragg method, Debye Scherrer method ofX-ray
slfuctural analysis ofcrystals, index reflectiorls, identification ofunit cells from systematic

absences in dilfraction pattem, Structure of simple lattices and X-ray intensities, structure factor

and its relation to interrsity and electron density, phase problem. Description ofthe procedure for
an X-my structure analysis. absolute configuration ofmolecules,

tlnit-V- Electron Diffraction
Scattering inlensity vs. scattering angle. Wierl equation. measurement technique, elucidalion of
slr-ucture of simple gas phase molecules. Low energy eleclron dilfraction and structure of
surlhces.
Ncutron
sl11rcture

Diffraction Scattering of neutrons by solids measurcment techniclues, Elucidationf'
of magneticalll ordered unit cells.

U^^$-

V
-n$-/
*J."W'



Scheme of Question Paper

Type of Quest on No. of Qleston I\4arks Alloted Tota marks
Object ve 10 1 10

Short Answer 5 25

Long Answer 5 10 50

Total a5

Books suggested

L Modern Spectroscopy. J.M. Hollas, John Viley.
2. Applied Electron Speclroscopy for chemical analysis d. H. Windawi and F.L. Ho,Wiley
lnlerscience.

3. NMR, NQR, EPr and Mossbauer Spectroscopy in lnorganic Chemistry, R.V,Parish, Ellis
Harwood.

4. Physical Methods in Chemist|y, R.S. Drago, Saunders College.

5. Chemical Applications ofCroup Theory, F.A. Cotton.
6. lntroduclion lo Ny'olecular Spectroscopy, C.M. Barrow. Mc Craw Hill.
7. Basic Plinciples of Spectroscopy. R. Chang, Mc Graw Hill.
8. Iheorl- and Application of UV Spectroscopy. I-1.H. Jaffe and M. Orchin. IBHoxlord.
9. lnlrcduction rc Pholoelectron Spectroscopy. P.K. Chosh, John Wiley.
10. Iotrcduction 1() N4agnetic Resonance. A Carrington and A.D. lMaclachalan, harper & Row.
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Sri Sathya Sai College for Women, Bhopal
(An AulonoDrotrs College Afl'ilial€d lo Barkalullxh University Bhopal)

Dcpnrlmerl of Highcr [ducalion, Govl. ot M.P
Post Crrduale Semester Wise Syllabus

recommetrded by Centml aoard of Studies and approvcd by the Cover.or ot NI. P,

(2023-241

100 (Theory 85+ CCE 15)
M.Sc. II
Chemistry
V (Compulsory)
COMPUTERS FOIt CIIEMISTS

Max Marks
Class/Scmcster
Su hjcct
Paper
Titlc

'lhis is a theory cum-laboratory co use with more emphasis on laboratory work.

(Jnit-l- Introduction to computers and Computing
Basic structure and tlnctioning of computer with a PC as illLlstrative example Memory I/O
devices. Secondary storage Compuler languages. Operating systems with DOS as an example

lnlroduction to UNIX and WINDOWS. Principles of programming Alogrithms and flow-charts.

Unit-ll- Computer Programming in FORTRAN/C/BASIC
(the language leatures are listed here with reference to FORTRAN The instructor may

choose another language such as BASIC or C the features may be replaced appropriately).

Elenents ol ihe compute language. Constants and variables. Operations and symbols

l-lxpressions. Arithmetic assignment statement. lnput and output Format statement. Termination

slatements. Branching statemerlls as lF or CO TO statement. LOCICAL variables. Double

precession variables. Subscripted variables and DIMENSION. DO statement FUNCTION AND
SUBROtll lNE. COMMON and DATA statement (Studenl lea r the progmmming logic and

these lanSuagc f'ealure by hands on experience on a petsonal comptlter from the beginning ofthis
topic.)

Urit-lll- Programming in Chemistry
Developirrg ol small computer codes using any one of the languages FORTRAN/C/BASIC

involving sirrple tbrmulae in Chemistry, such as Vander Waals equation Chemical kinetics

(detconination of Rate constant) Radioactive decay (l-lalf Life and Average Lile). Determination

Normality, Molarity and Molality of solutions. Evaluation Electronegativity of atom and Lattice

Energy from experinrental determination ofmolecular weight and percentage ofelement organic

corrpounds using data fronr experirnental metal representation of molecules in terms of
elementary structural features such as bond lengths, bond angles.

Unit-lV- Use of Computer programmes

operation of PC. Data Processing. Running ol standa|d Progmms and Packages such as MS

wORD. MS EXCEL -special errphasis on calculations and chart lbrmations. X-Y plot.

Simpson s NLrmerical Integration method. Ptogrammes with data preferably fromglyi{al
chemistD laborakn). r - \tJf,,;;;;";-' \, $"*
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Application of Intemet l'or Chemistry with search engines. various types of files like PDF, JPC,

R]-F and Bitmap. Scanning. OMR. Web camera.

Scheme of Question Paper

Type of Quesl on No. of Question l4arks A loted Tota marks
Object ve 10 1 10

Shorl Answer 5 5 25

Long Answer 5 10 50

Total 85

Book Suggested :

l. Fundamenlals ofComputer I V. Raiarantan (Prentice Hall)
2. Compulers in Chemistry: K.V. Raman (Tata Mc Craw Hill)
-'1. Computer Programrning in FORTRAN 1V-V Rajaraman (Prentice Hall)

r{
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Sri Sathya Sai Collegc for Women, Bhopal
(An.\ulono ous College Atfiliated to aarkarullah t tri!crsity Bhopnl)

Deparinrenl of Highcr Educ.tio, Co!t, of M,P.
Pon Grrduale SemestQ Wise SIllnbtrs

As recommcndcd by Cerrlrxl Bonlll of Studies ,nd approved by the Coler.nor ot M. P.

(2023_24).

class & Semester
Subject
Paper
Title

Max Marks : 33

Quantitative analysis 8

Chromatography 8

Preparalion 8

Record 04

Viva Voce 05

TOTAL 33

M-Sc. ll
Chemistry
Chemistry Practical
lnorgania Chemistry

Time: 6-8hours

Quantitative analysis

SeparatioD and determination oftwo metal ions- Cu-Ni, Ni-Zn, Cu- Fe, etc involving volumetric
arrd grar,imetric melhods.

Chromatography
Sepamtion ofcations and anions by Column Chromatography: Ion exchange.

Preparations
l)reparation of selected inorganic compounds
l\4ossbauer. E.S.R. and magnetic susceptibility
sensitive compounds.

and their studies by I.R. electronic spectm.
measurements. Handling of iir and moislure

l. ICo(NHr)6] lCo(NOr)61
2. cis-[Co(trien) (NOrr]Cl.HrO
l. llglco(SCN)rl
1. ICo(Py)zClr]
5. [Ni(NHr)r]Clr
6. Ni(dmgD

7. ICu(NH])alSOaHrO W t'[u
\,,--
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Sri Sathya Sai College lbr Womcn, Bhopal
(i\, A lonomous College Altilialed to Bnrkrlullah tlniversity Bhopal)

Depnrtme l of Hig[er Iducalion, Covl. of M P.

l'osl Grnduale Semesl€r Wisc Slllabus
As rccoDnrcnded br Cerrtral Bo:r ofSttrdiesnndapprovedbylIeGove'norol'Nl.P.

12023-24).

M.Sc. ll
chemistry
Chemistry Practical
organic Chemistry

Time:6-8hours

class & semester
Subject
Paper
Title

Max Marks : 33

Organic Synthesis

Quantitative Analysis

Record

.I'O'IAL:

t2

t2
04

05

3J

()rgdnic Synthesis

Srnthesis ol'p-rritroaniline and p-brorroanilinc. The produc{s may be characterized by spectral

lechniques.

Sl,nthesis involving tbllorving reaclions

l. Aronralic elcctrophilic substittrlion

2 Condensationreactions

l. Ilearrangement reactions

4. Diazotizationreactions

Qunntitative Analysis

Delermination of the percentage or number of hydroxyl groups in an organic compound by

acetylation method. Estimation of amines/phenols using bromate bromide solution/or acetylation

method. Detennina{ion o,'iodine and Saponillcation va!,!es ofan oil sample Determination of
DO. COD aDd BOD ot waler sample.

tilJ.
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Sri Sathya Sai College for Women, Bhopal
(An Aulonomous College Aftitinled to Barkarultah University Dhopat)

Depnrtment ol lligher [ducnrion, Go!t. ot M.p,
Posl Gr{duate Semester Wis€ Svll,hns

A\ re(ornme de.l br ( enrrul BnarJ of Srudie\ ind nptror.d b) rhe Gotcrnor ot M. p.

12023-24\
Class & Semester
Subject
Paper
Title

M.Sc, ll
Chemistry
Chemistry Practical
Physical Chemistry

Max Marks : 34 Time: 6-8hours

Chemical Kinetics 8
Potentiometry / pH metry 9
Polarimetry 8
Record 4
Vivn Voce 5

Chemical Kinetics
i. Determination ol the effect of (a) Change of temperature (b) Charge of concentration of
reactant and catalysl and (c) Ionic strength ofthe media on lhe velocity constant ofhydrolysis of
an ester/ionic reaction.

ii. Deterrnjnation of the velocity constant ol hydrolysis of an ester/ionic reaction in micallar
media.

iii. Determination of the velocity constanl for the oxidation of iodide ions by hydrogen peroxide
sludy the kinetics as an iodine clock rcactions

iv. Flowing clock reactions (Ref: Experiments in physical Chemistry by Showmaker)

v. Deterfiination ol the primar.y salt ellect on the kinetics ol ionic
Bronsted relationship (iodide ion is oxidised by persulphate ion).

reaction and testins of the

vi. Oscillatory reaction.

Poterltiomctry/pH mclry

l. Determination olshengths ofhalides in a rnixture potentiometrically.
2. Detennination ol the valencv oImercurous iol]s potentiometrically.
J. Deter-rnination ofdre strength ofstfong and rveak acids in a given mixture using a
poteotiomete/pH meter.

4. Determ inat ion of tempemture dependence of E MF of a cell.
5. Deterrnination ofthe fonnation constant ofsilver-ammonia complex and stoichiometry ofthe
complex potenliometrically.

6. Acid-base littation in a non-aqueous media using a pH tneter.
7. Determination ofactivity and activily coefficient ofelectr.olytes.
8. Determination olthe dissociation constant ofacetic acid in DMSO.
dioxane by tirrating ir with KOIL ",""lnz'\il,]l

$.- \P,
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9. Determination ol the dissociation constant of monobasic/dibasic acid by Albert-Sder.jeant
method.

10. Determination of thermodynamic constants, DC, DS, and DH for the reaction by e.m.f.
method. Zn + HzSO,r> ZnSO/ + 2 H

I'olarimetry
l. Determination ofrate constant lor hydrolysis/inversion ofsugar using a polarimeter.
2. Enzynre kinetics-inversion of sucrose.

Books Suggested

ll. Vogel's Textbook olQuantitative Analysis. revised. J. Bassett, R.C. Denney, G.H.Jeffery
and J. Mendharn. ELBS.

12. Synthesis and Characterization oflnorgarlic Compounds. W.L. Jolly. Prentice Hall.
13. Experiments and Techniques in Organic Chenristry. D.P. Pasto, C. Johnson and M. Miller,
Prcnticc Hall.

14. N4acroscale and Microscale Organic Experiments, K.L. williamson, D.C. Health.

15. Systematic Qualitative Organic Analysis, H. Middleton, Adward Arnold.
16. Handbook of Organic Analysis-qualitative and Quantitative. H. Clark, Adward Arnold.
17. Vogel's Textbook of Practical Organic Chemistry, A.R. Tatchell, John Wiley.
18. Practical Physical Chemistry, A.M. James and F.E, Prichard, Longman.

19. Findley's Practical Physical chemistry, B.P. Levitt, Longman.

30

20. Experimental Plrysical Chernistry, R.C. Das and B. Behera, Tata McCraw Hill.
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Scherne of Mltrl$ Distribution
M. sc Sem lll

Maximum Marks:100
'Iheory:85
cCE-15

S.No. Paper
Codc

Sut,ject Papcr Nlnr
Nlrlrlis

I MCI]. Application of spectroscoPy I Compulsory 85

2. MCII' Photochemistry ConpulsorY 85

MCIl' F-n v i ft)nment Chenr isl ry Compulsory 85

.1. MCII- PolymeIs Optional-l 85

5. MCH- Industrial ChemistrY-HeavY
Chemicals and petroleum

Optional-ll 85

Sehcrtte ol ()tte:tiolt I)ilpet

Iype olQucstion No. of
Question

Marl(s
Allotted

Total marks

Objective l0 I IO

Short Answer 5 5 l5

Long Answer 5 10 50

Total 85

^/,,' J/9t- \-.2 d tYM'J^ V
-fD' N



Max Marks
Class & Semestcr
Subject
Paper
Title

Urit-l
Electronic Spectroscopy: Electronic Spectral Studies for dr - dq systems in octahedral, telrahedral and

square planer complexes.
lJnit ll
Vibrational Spectroscopy: Symmetry and shapes of ABu, ABr, ABq, ABs and A86, mode ol bonding

of ambidentate ligands, nitrosyl, ethylenediamine and diketonato complexes, application of resonance

Raman spectroscopy and applications of vibrational spectroscopy.

Unit III
Nucledr Magnetic Resonance Spectroscopy I:Ceneral introduction and definition, chemical shift, spin

spin intemction. shielding and deshielding mechanism, mechanism of measurement of chemical shift

!alues aird corElation for protons bonded to carbon (aliphatic, olefinic, aldehydic and aromatic) and

other nuclei (alcohols. phenols. enols. carboxylic acids, amines, amides and mercapto).

tlnit IV
Nuclear Magnetic Resonancc Spectroscopy II:Chemical exchange, effect of deuteration' complex

spin spin interactions between 1wo. three. lour and five nuclei (l order spectra). stereochemistry,

hindered rotation, karplus cuNe variation of coupling constant with disordered angle' NMR shift

reagents, solvent effects. Nuclear overhausel efi'ect (NOE).

tnitv
Mossbaucr Spectroscopy:Basic principles. \pectral para;eters and spectrum display. Application of
llrr le(hnique io lhe studies ol ( I I bonding and slruclures of Fe-r and Fe' ' comporrnds including tho(e of
inlErmed iate spin. (2 ) Sn*2 and Sn*r compounds nature of M-L bond, coordination number. structure and

(l) detection oioxidation state and inequivalent MB atoms

Sri Sathya Sai College for Women, Bhopal
(An Autonomous College Affiliated to Barkatullah University Bhopal)

Department of Higher Education, Govt. of M.P.
Post Graduate Semester Wise Syllabus

As recommended by Central Board of Studies and approved by the Governor of M. P.

12023-241

100 (Theory 85+ CCE l5)
M-Sc- III
Clemistry
I (Compulsory)
A.PPI,ICA'I-ION OI' SPEC'I'ROSCOPY-I

Scherrrc o1 t'

Type ofQuestion No. ofQuestiorl Marks Allotcd Total
marks

Oblectivc l0 l l0

Sho11 n nswer 5 25

Long ADs\!er t0 50

lotll u5

Book Suggested:

l. Physical Methods lor Chemistry. R.S. Drago, Saunders Company.

l. Stl1rclural Methods in lnorganic Chemistry. E.A V. Ebswoffh, D W.H Rankin-and S. Cradock, ELBS

j. trtinrcd and Raman Specrral: lnorganic and Coordinarion Compounds5M(PI. witey

\\Q. \.-,s'-,/ . A ,/+dtf#u,r \yP. ffin* v\
Ntt



4. Progress in lnorganic Chemislry vol.,8, ed., F.A. Cotton, vol , l5 ed S J Lippard' Wiley

5. Transition Metal Chemistry ed R L. Carlin vol 3 dekker'

6. lnorganic Electronic Spectroscopy, A.P.B. Lever, Elsevier'

7. NMR, NQR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, V Parish' Ellis Haywood'

8. PracticalNMR Spectroscopy, M.L. Martin. J.J. Deepish and G J Martin, Heyden

9. Spectrometric tdentification olOrganic Compounds, R M Silverstein, C C Bassler and T C Mo'rill'

John Wiley.

10. lntroduction to NMR spectroscopy, R.J. Abraham' J Fisher and P Loftus, Wiley

ll. Applicalion ofspectroscopy ofOrganic Compounds, J R Dyer Prentice Hall'

12. Siectroscopic Methods in organic Chemistry D.H. Williarrs, I Fleming' Tata Mccraw-Hill

13. Stfuctural Methods in Inorganic Chemistry, E.A.V Ebswonh. D W H Rankin and S Cradock'

ELBS,

14. lntroduction to NMR spectroscopy. R.l. Abraham' J Fisher and P' Loftus' Wiley'

\vr 
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Max Marlts
Class/Semester
Subject
Paper
'l itlc

12023-241

100 (Theory 85+ CCE 15)

M.Sc. lll
Chcmistry
Il (Compulsory)
PIIOToCI]EMISTRY

tJnit-l- Photochemical Rcactions
lnteraction of electromagnetic radiation with matter' types of excitations, I'ate of excited molecule'

quantLrm yield, tmnsf'er of excitation energy, actinometry.

Unit tl- Determination of Reoction Mechnnism
Classillcation. rate constantS and life times of reactive energy state, determination ol rate constants of

rcactions. Etfect ol light intensity on the rate of photochemical reactions Types ol photochemical

reactions-photo dissociation, gas-phase photolysis

U nit-ll l- t'}hotochemistry of Alkenes
lntramolecular reaction; of the olefinic bond-geometrical isomerism, cyclisation reactions'

rearrangement of I,4- and 1,5-dienes.

l'hotochemistry of Aromatic Compounds
l\(,rncrirorion. addi(ions and >ubslittrlion)
lJnit-l V- Photochemistry of Carbonyl Compounds
lntmmolecular reactions ol carbonyl iompoLtttds_saturated, cyclic and acyclic, B,'y unsaturated and o'P

unsaturated compounds, cyclohexidienones. tntermolecular cycloadditio^ reactions-dimerisations and

oxetane lbrnalion.
Unit-V- Miscellaneous Photochcmical Reactions.
pholo-l.ries reactions of aInilides. Pholo-Fries rearrangement. Barion reaction. Singlet nrolecular

oxygen and ils reactions Photochemical lbrmation of smog Photodegradation of polymers'

Photochemistry of visiou.
Scherrrc ol Ouesti{)rl l'xpcr

Type olQueslion No. ol Qucstion Mulis Alloted Total marlis

Obiective l0 I l0
Shofi Ans\ver 5 5 25

Long Answer ) t0 50

Total 85

liooks Suggcsted

l.
2.

-t.
4.

5.

6.

Irunclamentals of photochemistry, K.K. Rothagi-Mukheriji, Wiley-Eastern.

Essentials of Molecular Photochemislry. A Cilbert and J. Baggolt. Blackwell

Molccular Photochemislly. N.J. Turro. W.A. Beniamin.

lntrcduclorv Photochemistry. A. Cox and t. Camp. McCraw tlill.
Photochemistry. R.P. Krrndall and A Cilbcrt. Thomson Nelson

Scientillc Publication.

\vN,

V
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Max Marks
Class & Semester
Subject
Paper
f itle

100 (Theory 85+ CCE 15)

M.Sc. llI
Chemistry
III (Compulsory)
ENVIRONMENTAL CHEMISTRY

Unill- Atmosphere
Almospheric layers. Verlical tcmperature prollle. heat/radiation budget ofthe ea h atmosphere systems

n,op.,ii", of rropo,pt,ere. lhermodynamic derivation of lapse rate Tenrperatr'rre inversion Calculation of

Cloial mean temperature of the atmosphere. Pressure variatioll in atmosphere and scale height

Bioqeochemical cycles ofcarbon.nitrogen, sulphur, phosphortrs,oxygen Residence times'

Atmosph€ric Ch€mistrY
snii.*. ni trace atmospheric constituents : nitrogen oxides, sulphul dioxide and other sulphLlr

an,,,p"unaa. carbon oxiies. chlorofluorocarbons and other halogen compoLlnds,methane and other

hldrocarbons.
'Iroposph€ric PhotochemistrY
M".'lru,,'i,, of Photochemicat decomposition of NOz and lormation of ozone Formation of oxygen

atoms, hydroxyl, hydroperoxy ancl organic radicals and hydlogen peroxide Reactions of hydroxyl

,',,Ai"oi. *itf',,"ttun" una otl1", o,guni" compounds. Reaction of OH radicals with SO'? and NO'?'

Fo nation of Nitmte radical and its reactioni Photochemical smog meteorological conditions and

cl'lernistry of its lbrmation.

UniGll - Air Pollution
,qir'poff,nu",, and their classifications Aerosols-sources, size distribution and effect on visibility'

climate and health.
Acid Rain
o.ilni,ion.,q";a rain precursors and their aqueous and gas phase atmospheric oxidation reactions'

Oa.rging .fftcts on aquatic lil'e, plants, builjings and heallh Monitoring of SOr and NO: Acid rain

control strategies.

Str{tospheric Ozone DePletion
Mechanism of Ozone formation, Mechanism ol catalytic Ozone depletion, Discovery of Antarctic

Ozone hole and Role ofchernistry and meteorology Control Strategies'

Green House Effect
Teruesh'ial and solar radiation Spectra, Maior green house gases and their sources and Global warming

polentials. Climate change and consequences.

Urban Air Pollution- Exhaust emisiions, damaging effects of carbon monoxide Mftoring of CO'

Control strategies.

\P,
\'/\J/
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Unit-III- Aqunric Chemistry and Wrter Pollution
Redox chemistry in natuml waters. Dissolved oxygen, biological oxygen demand, chemical oxygen
demand. delermination of DO, BOD and COD. Aerobic and anaerobic reactions of organic sulphur and
nitrogen compounds in waler. acid-base chemistry of fresh water and sea water. Aluminum. nitrate and
tluolide in water. Petritlcation. Sources of water pollution. Treatment of waste and sewage. Puritlcation
of drinking waler.techniques of purifi cation and disinfection.

Unit IV - Environmental Toxicology
'[oric heavy metals : Mercury, lead, arsenic and cadmium. Causes oftoxicity.
Bioaccumulation, soulces ofheavy metals. Chemical speciation ofHg, Pb, As, and Cd. Biochemical and
damaging eflects.
'loxic Organic Compound i Pesticides, classification, properties and uses of organochlorine and
ionosphercs pesticides detection and damaging effects.
IlolychloriDated biphenyls: PropeIies, use and environmental continuation and effects.
l'olynuclear Aromatic Hydrocarbons i Source, structures and as pollutants.

[Jnit-V - Soil and Dnvironnenlal Disasters
Soil composition. micro and macronutrients. soil pollurion by ferlilizer.s. plastic and metals. Methods of
re-mediation of soil. Bhopal gas tragedy. Chernobyl, three mile island, Minamata Disease, Saveso
(ltal) ). London smog.

Type of
Question

No. of
Queslion

Nlarks
Allored

'fotal

marks

Objective t0 l l0
Shoft Ans\\,er 5 l5
Long Answer 5 t0 50

I-drl 85

Books Suggested
L Environmental Chemisky, Colin Baird, W.H. Freeman Co. New York, 1998.
2. Chemistry ofAtmospheres, R.P. Wayne, Oxford.
.1. Environmenl Chemistry. A.K. De. Wiley Eastern,2004.
4. Environmental Chemistry. S.E. lManahan. Lewis Publishers.
5. lntroduction to atmospheric Chemistry. P.V. Hobbs, Cambridge.
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Max Mnrks
Class & Semcster
Subject
Paper
'Iitle

100 (Theory 85+ CCE l5)
M.Sc. III
Chcmistry
lV(Optionrl I)
Polymers

tlnit-l: Bflsics
lmpoftance of polymers. Basic concepts : Monomers, repeat units, degree of polymerization Linear,

branclred and network potymers. Classillcation of polymers Polymerization : condensation,

addition/radical chain-ionic and co-ordination and copolymerization. Polymerization conditions and

polynler reactions. Polymerization in homogeneous and heterogeneous systems.'Unit-ll 
: Polymer Characterization: Polydispersion-average molecular weight concept Number,

rreighr and viscosity. average molecular weights. Polydispersity and molecular weighl distribution. The

praclicrl signilicance ol molecular weiSht. Measurement of molecular-weighls. End-group.viscosity'

iight scultc;ing. os.rotic and ullracentriligalion methods. speclroscopic methods, X-ray diffraction

srlrcly. Microscopy. Thennal analysis.
Unit-lll: Analysis and testing ofpolymers
('herrical analysis of polymers. mechanical testirlS-tensile strength.

lear resistance. Hardness and abrasion resistance. Thermal testing

lcmpcrature brittlencss etc.

unit-lVi Inorganic Polymers

l. lnorganic polymers- N.H. Ray.
,+. lnorganic polymers, Graham and Stone.

flexuml strength. Faligue imPact.

including mp, HDT, VSP,Tg low

classification, horro and,A qencral suNey and scope ol Inorganic Polymers special characteristics,

helero atomic polymers. Structure, Properties and Applications of
a. Polymers based on boron-borazines, boranes and carboranes.

b. Polymers based on Silicon, silicone's polymetalloxanes and polymetallosiloxanes, silazanes'

Unit V: Structure, Propefties and Application of Polymers

ll. IblymeN based on Phosplrorous-Phosphazenes, Polyphosphates

b. 1)olymers based on Sulphur - Tetrasulplrur tetranitride and related compounds

c- Co-ordination and metalchelate polymers.
rrrc ol'Oucsti,rn

lype ofQLrcslion No- ofQuestion Marks Alloled 'li)lirl nrrrlis

obiecrive t0 I t0

Short Answcr l5

Long Ans\ver l0 50

lolxl 85

Books Sugg€sted
L lnorganic Chemist|y, J.E. Huheey, Harper Row.
2. Developments in Inotganic polymer Chemisry, M.F Lappe( and G.J Leigh.

*J
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5. lnorganic Rings and Cages: D.A. Armitage.
6. Textbook ofPolymers Science, F.W. Billmeyer Jr. Wiley.
7. Contemporary Polymer Chemistry, H.R. Al cock and F.W. Lambe, Prentice Hall.
{i. Polymer Science, Cowariker, Vishwanathan,Sreedhar.
q. Tcsting ofpolymers Vishu Shah.
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Max Marl(s
Cldss & semcstcr
Su bj cct
l'rper
Title

100 (Theory 85+ CCE l5)
M.Sc. lll
Chemistry
V(Optional Il)
Industrial Chemistry- Ilcnvy Chemicdls & Petroleum

tJnit I - Water, Gases and Heavy Chemicals
Water: Water Pollutants. their classes wilh example. Biochemical oxygen demand, thermal pollution,
pollution by feflilizer, detergents. peslicides and industrial wastes.

Water Purilication i Classical and modern methods - Ion exchange, electrodialysis, Reverse osmosis

Soliening oI hard water. Chlorination and fluoridation.
Unit II - Gases: Chemistry Large - scale production, storage, hazards and uses of the fbllowing
indLrstlial gases: Hydrogen, oxygen, nitfogen, carbon dioxide, chlorine, fluorine, sulphur dioxide,
phosgene. acetylene, argon, neon and helium .

tlcnvy Chemicals: Manufactlre, physical propetties, Analysis, hazard and applications ofthe following
chemicals:
I lCl. t]:SOr. tlNOr.H:PO1, polyphospholic acid .

NallCOr NarCOr. NaOll , NaCl. Na:S:Or. Bleaching Powder, Bromine.
lJnit lll- Conl and Petroleum
CoAli Origin and econornic impoltance ol coal. Coal composilion. Coal carbonization. Coal gasillcalion.
(inl Cas. water (las. Producer gns. C-oal lar. lnduslry and manufacture of coal tar based chemicals and

their inrpoftance. Role as carcinogens. rlon-t'uel uses ofcoal and Cl chemistry hased on MeOH,CO,COT

CHr and Cl-{:O.
Unit Iv- Petroleum : Origin and composition, Refining, Reforming Fractionation, Cracking, Knocking

and Octane number. Kerosene and Napthe: Liquified Petroleum Cas (L.P G.), Synthetic Cas, Synthetic

Perr)1. Petrochemicals, Manufacture ol ethylene. Propylene, Butadiene, Xylenes etc. Economic

irrpotance with panicular relerence to lndia.
tlnit V- l.ats and Oils - Fats and Oils Natural fats, Edible and Industrial Oils of vegetable origin

comnron fatty acids and glycerides, hydrogenatiorl of unsatumted oils, manufacture of Vanaspati and

nrargarine,

$.{.}
$

q!,j"-e1!ve

Short Ans\!er
l.ong Answer

\u*'

No.of Marl<s
A lloted

Total
marks

t0 t0
5 5 l5
5 10 r0

Totel 85
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M.Sc. III
Chcmistry
Chcmistry l'ractic.rl
Inorgnnic Chemistry

V rN\1
$",.$f

ivlrr Mnrks : 33 Time: 6-8 hours

Quantitative determinations ofa three component mixture l2
Chromatographic Separations 12

Record 04
Viva Voce 05

Total 33

l. Quantitative determinations oIa three component mixture :

One Volumetrically and two gravimetrically

a. cun2, Ni*2, znt2
b. cu.r, Ni*2, Ag*l

2. Chromatographic Separations

a. Cadmiurn and zinc
b. Zinc and magnesium.
c. Thin-layer / paper chromatography-separation of nickel, manganese, cobalt and zinc.

Determination of Rr values.

"{.ty
$

T,

Class & Semester
Su bj ect
P.rper
Tille
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Chss & Semester
Subject
Paper
Title

M.Sc. III
Chemistry
Chemisfry l'ractical
0rg.nic Chemistry

Mar l\'l a rks : 33 'l inrc:6-lJh0lr'\

Estimotions
Papcr Chrumatogmphy
Record

'l'otal

l. llstimation
An Estimalion ofelemerlt: Estimation ofSulphur, Nitrogen and Halogens.

B Eslimation of Functional groups and simple organic compounds, Estimation ofCarboxylic group,

Aldehyde grcup, Ketonic group, Carbohydrate group etc.

2. Pap€r Chromatography
Separation and identification ofthe sugars present in the given mixture ofglucose, fructose and

sucrose by paper chromatography and determination ofRfvalues.

3, Polymer Synthesis

t2
t2
04
05

\P-W onl'.r,
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Class & Semester
Su bject
Paper
Title

Max Marks | 34

Spectfoscopy
Chemical Kinetics
Reco.d

'fotrl

Spcctroscopy
i. Dete nination ofpKa ofan indicator (e.9. methyl red) in (a) aqueous and (b) micellar media.
ii. Deterrnination of stoichiometry and stability constant ol Ferric isothicoyanation complex ion in
solLrtion.
iii. Detcnnination olrate constant olalkaline bleaching olMalachite green and effect ofionic strengdl
on thc rate ofreaction.

Chelnical Kinetics
i. Determination of energy and enthalpy of activatiorl in the reaction of KMnOa and benzyl alcohol in
acid medium.
ii. Determination ofenergy ofactivation and entropy ofactivation from a single kinetic run.
iii. Kinetics ofan enzyme micellar catalyzed reaction.
iv. Kinetics of reaction between acetone and iodine spectrophotometrically .

v. Spectrometric study ofoxidation ofalcohol by Ce (iv).
vi. C)xidation ofalcohols by chromic acid a kinetic study.
vii. lJetcrmination of CMC spectrophotometrically .

Bool$ Suggcstcd
L lnolganic Experirnents, J. Derek Woolings, VCH.
2. Microscale lnorganic Chemistry, Z. Szafran, R.M, Pike and M.M. Singh, Wiley.
3. Practical lnolganic Chemistry, C. Mau and B. W. Rockett. Van Noslmd.
4. I-he systematic Identillcalion ofOrganic Compounds, R.L. Shriner and D.Y. curlin.

M.Sc. III
Chcnistry
Chemistry Practic:rl
Physical Chemistry

'l inre:6'8houls

l3
12

04
05

34

'l he stu(lcnts are expectcd to visit ind[stries to gain
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Scheme of Marks Distribution
M.Sc Senr IV

MaxiDluID Marks:100
I hcory:85
cc[-15

S.No. Paper

Code
Subject Paper Max

Marks

I N,lC FI. Application of spectroscopy -l I Compulsory 85

t. l\'1c H - Solid state chemislry Compulsoty 85

MCH. Biochernistry Chemistry Conrpulsory 85

l. N4( ll Analytical Chemistry Optional-l 85

5. MCH- Medicinal Chemistry Optional-ll 85

Scheme of Queslion Paper

Type olQuestion No. of
Question

Marks
Alloted

Total marks

Objective l0 I IO

Sholt Answer 5 5 25

Long Answer 5 l0 50

lolirl 115

\p-- .y
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Max Mrrks
Class/Semester
Subjcct
I'aper
'l itle

100 ( l heory 85+ CCE 15)

M,Sc, lV
Che nlislry'
I (Compulsory)

APPI,ICATION OF SPEC'I'IIOSCOPY-II

Unit-l r Ultraviolet and Visible spcctroscopy
Various electronic transitions (185-800 nm) Beer-Lambert law, Elfect of solvent on electronic

transitions, ullraviolel bands lbr carbonyl compounds, unsaturated carbonyl compounds, dienes,

conjugatcd polyenes. Fieser woodward rules for conjugated dienes and carbonyl compounds, ultraviolet

spectra ofaromatic compounds. Steric etfect in biphenyls.

Unit II: Infrared Spectroscopy

Characteristic vibrational frequencies of alkanes, alkenes, alkynes, aromatic compounds, alcohols,

etherc. phenols and amines. Detailed study of vib!ational lrequencies of carbonyl compounds (ketones,

rldeh)des. eslers. amides. acids. anhydlides. lactones, lactams and conjugated carbonyl compounds).

L,lect ol hydrogen bonding and solvent effect on vibrational tiequencies, overtones, combination bands

and lenri resonance.

lJnit-lll rNuclear Magnetic llesonance ofparanagnetic Substances in Solution :

'Ihc contact and pseudo contact shills. lactor affecting nuclear relaxation, some applications irrcluding

biochemical systems. an ovcrview of N Ny' R of metal nuclide with emphasis on etPt and ''"Sn NMR .

U nit-l V:Carbon- 13 NMR Spectroscopy

Ccneralconsiderations, chemical shift (aliphatic olefinic, alkyne, aromatic,

heteroaromatic and carbonyl carbon), coupling constants. Tlvo dimension NMR
specn oscopy-COSY, NOESY, DEPT, HMBC and HMQC techniques.

Unit V :Mass Spectrometry
lntroduction ion production El, CIFD, ESI and FAB, factors affecting fragmentation, ion analysis, ion

abundance, Mass spectral fragmentation oforganic compounds, common functional groups, molecular

ion peak. metastable peak. Mc Lafferty rearrangement. Nitrogen rule. High resolution mass

spectrometry. Structure elucidation ol simple molecules using UV- visible, IR, NMR and mass spectral

techniques.
\clrrnr(,'l Ou(\li,,rr.\ l'xl(r' :

fype ofQuestion No. ol'
tuestion

Mnrks Allded
_l_otal 

narks

Objective 10 I l(l
Short Answcr' 5 5 25

I-on8 Answer 10 50

85
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Book Srggestcd
L Plrysical Methods for Chemistry, R.S. Drago, Saunders Company

2. Siructulal Methods in lnorganic Chemistry, E.A.V. Ebsworth, D.W.H. Rankin and S Cradock,

ET,BS.

3. lntiared and Raman Spectral : Inorganic and Coordination Compounds K. Nakamoto, Wiley'

4. Plogress in lnorganic Chemistry vol., 8, ed., F.A Cotton, vol , l5 ed. S.J. Lippard, Wiley'

5. Iransition Metal Chemistry ed. R.L. Carlin vol.3 dekker'
6- Inorganic Electronic Spectroscopy, A.P.B. Lever, Elsevier.

?. NMR. NQR. EPIt and Mossbauer Spectroscopy in lnorganic Chemistly, V. Parish, Ellis Haywood'

8. PmcticalNMR Spectroscopy. M.L. Martin. J..l Deepish alld G.J Martin, Heyden.

9. Spectrometric Identilicatiorr of Organic Cornpounds, R.M. Silverstein, C.C. Bassler and T C' Morrill,

.lohrr Wiley.
10. lntroduction toNMR spectroscopy, R.J Abraham.J. Fisherand P. Loftus, Wiley

I l. Applicalion ofspectroscopy olOrganic Compounds, J R. Dyer Prentice Hall.

12. Spectroscopic N4ethods in Organic Chemistry D.H. Williams, I Fleming, Tata McCraw-llill'
13. itructural Method in Inorganic Chemistry. EA.V. Ebsworth , D.W.H. Rankin and S' Cradock,

r-tt BS.
14. lntroduction ofNN4R spectroscopy . R.J. Abraham, J Fisher and P. Loftus, Wiley.
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Max Marks
Class/Sernester
Su bject
Paper
Title

Books Suggested.

L Solid state chemistry and its

2. Principles ofthe Solid Slate,

l. Solid Slare Chemisny. N.B.
4. Solid Stale Chemistry, D.K.

100 (Theory 85+ CCE t5)
M.Sc. IV
Chemistry
II(Compulsory)

SOLID STATE CHEMISTITY
Urit l: Solid State Rerctinns
Ceneral principles. experimenlal procedure, co-precipitation as a precursory to solid state reactions,
kinetics ofsolid state reactions.

Unit II: Crystrl Defects and Non-Stoichiometry
Perfect and impedect crystals, inlrinsic and cxtrinsic def'ects-point defects, line and plane defects,
vacancies-Scholtky defects and Frenkel defects. Thernodynamics of Schottky and Frenkel defect
lbrmalion. colour centres. non-stoichiometry and delects.

tlnit III: Electrooic Propertics nnd Band Theory
\lelals insulators and semiconductors, electronic structure of solids band theory, band structure ol
metals, insulatorc and semiconductors. lntrinsic and extrinsic
serniconductors, doping semiconductors, p-njunctions, super conductors. Optical
propcfties-Applicatiorl ofoptical and electron microscopy. Magnetic Properties-
Classiilcation ofmaterials: Elfect of temperature calculation ofmagnetic moment, mechanism offero
and antiferromagnetic ordering super exchange.

Unit lV: Orgaric Solids
Electrically conducting solids. organic charge transf'er complex, organic metals, new superconductors.
Unit V: Liquid Crystals:
Types of liquid crystals: Nenratic, Smectic. F€rroelectric. Antiferroelectric. Various theories of LC.
Liquid crystal display. New materials.

.rIr
\.f/

v
U*,

applications. A.R.
H.V. Keer. Wiley

Hannay.

Chaklabarry, New

West. Peenum.

Eastenl.

Wiley Eastern.

b,5- ,
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Schemc ol ()uestioI I):rDcr
'l'.!,pe ol Qucstion \o. ol Orrcrlion Mnrks Allotcd 'l otal nrxrl(\

Ob jrrtir e l0 I l0
Short ADs\r'cr 5 5 25

l-ong Answcr l0 50

li)1xl 85
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Max Marks
Class/Senlcster
St bj ect
Paper
'l'itle

100 ( l heory 85+ CCE 15)
M,Sc. lV
Chemistry
III(Cornpulsory)
BIOCTIEMISl'ItY

Unit I: Metal Ions in Biological Systems
Bulk and trace metals with special rcfererrce to Na, K, Mg, Ca, Fe, Cu, Zn, Co, and K*,4\la* pump.
Bioencrgetics and ATP Cycle.
DNA polyinerisalion. glucose storagc, metal complexes in transmission of energy; chlorophyll's,
pholosystem Iand photosystem II in cleavage of water..
Transport and Storage of Dioxygen
Henni proteins and oxygen uptake. sll-ltcture and func(ion ofhaemoglobin, myoglobin, haemocyanin and
herrcrylhrin. rrodel synthetic complexes of iron. cobalt and copper.

tJni( II: Electron Transfer in Biology
Strrrcturc and furction of metal of proleins in electron trarlsport processes cytochrome's and ion-sulphur
protcins. synthetic models.
Nitrogcn fixstion
lliological nitlogen tixation and its mechanism, nitrogenase, Chemical nitrogen fixation.

[-lnit I II: Enzymes
Int,oduction and historical perspective, chemical and biological catalysis, remarkable properties of
enz!mes like catalytic power, specificity and regulation. Nomonclature and classification, extraction and
purillcalion Fischer's lock and key and Koshland's induced fit hypothesis, concept and identification ol
rctive sile by the use of inhibitors. at'finity labeling and erzyme modification by site-directed
nrutagenesis. Enz),me kinetics. l\y'ichael's-Menten and Lineweaver Burk plots, reversible and
ireversible inhibition.
Mechnnism oI Enzyme Action
'Iransition-state theory. orientation and steric effect, acid-base catalysis, covalent catalysis. strain or
distortion. Exarnples ol some typical enzyme rrechanisms fbr chemotrypsin ,ribonuclease , lysozyme
and carboxypeptidase.
Kinds of lte.ctioDs Catalysed by Enzymes
Nucleophilic displacement on a phosphorus atom, multiple displacement reactions and the coupling of
ATP cleavage to endergonic pr.ocesses. Transler of sulphate, addition and elimination rcactions, enolic
inte nediates in Isomcrisation reactiolls, P-Cleavage and condensation, some isomerization and
rcarrangement reactions. Enzyme catalyzed ca6oxylation and decarboxylation.
I nil lV : Co-Enzyme Chemistry

CoiactoN as derived f'rom vitamins, coenzymes, prosthetic groups! apoenzymes. Structure and
biological lunctions of coenzyme A, thiamine pyrophosphate, pyridoxal phosphate, MD+, NADp.r,brological tirnctions of coenzyme A, thiamine pyrophosphate, pyridoxal phosphate, MD+, NADp I,
IrMN. FAD, Iipoic acid, vitamin B 12. Ny'echanisms ol reacrions catalyzed by the abovgfitccto|s

,\,9, o \' ^f".V
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Enzyme Models
Ilost-guest chemistry, chiml recognition and catalysis, molecular recognition, molecular asymmetry and
pl1)chifality Biometric chemistry, crown etlter! cryptates. Cyclodextiins, cyclodextrion-bised enzyme
models. clixarencs. ionospheres. rricelles synthetic enzymes or synzymes.
Biotechnological Applic.tions of Enzymes: Large-scale production and purification ol enzymes,
lechniques and methods of imrrobilization of enzymes. effect of irnmobilizition on erry.e aciivity,
application ol immobilized enzymes. use of enzymes in lbod and drink industry-brewing and cheeie
making. syrups from corn starch. enzymes as targets for drug design. Clinical uses of enzy;es, enzyme
thempy. enzymes and recombinant DNA'fechnology.

tlnit V : Biological Cell !nd its Constituents
Biological ccll, structure and tunctions of proteins, enzymes, DNA and RNA in living systems. Helix
coils transition.
Biocnergetics
Standard lree energy change in biochemical reactions, exergonic, endergonic. Hydrolysis of ATp,
synthesis ofATP lrom ADP,
lliopolymer lnteractions
l'orces involved in biopolymer interactions. Electrostatic charges and molecular expansion, hydrophobic
fbrces. dispercion force interactions. Multiple equilibrium and various types ol binding pioceises in
biological systems. Hydrogen ion titration curves.
Cell Membrane and Transport of lons
Struclurc and funclions of cell nremhrane. ion lransport through cell membmne, irreveasible
lheflnodynamic treatmenl of membrane transport. Nerve conduction.

SrIcnle ol' Ouestiop I,ut)ct.

'l !pe of Question \o. ol Quc\tio Marks Allotcd Total mdIl(s
Ol)jectil e IO I l0

Short Anstler 5

l,oug Answer 5 10 50
'l'otal

85

Book Suggested
L Pfirciples of Bioinorganic Chemistry, S.J, Lippard and J.M. Berg, University Science Books.
2. Bioinorganic Chemistry. L Bertini, H.B. Cray. S.J. Lippard and J.S. Valenrine, University Science
llooks
i. Inorganic biochemistry vol. Iand II ed. C.L. Eichhorn. Elsevier.
4. Progress in lnorganic Chemistry, Vol l8 aDd 38 ed J.J. Lippard, Wiley.
5. Bioorganic Chemistry : A chemical Approach to Enzyme Aclion, Hermann Dugas and C. penny,
Springer Verlag.
6. Llnderctanding Enzymes, Trevor palmer. prentice Hall.
7. Enzyme Chemistry : lmpact and applications, Ed. Collin J suckling, chemistry.
8. Enzyme l\4echanisms Ed. M.l. page and A Williams, Royal Society ofChemistry.
L Fundamentals ofEnzymology, N.C. price and L. Stevens. Oxford University press.
10. lmmobilized Enzymes: An lntroduction and Applications in Biotechnology, Michael ID. Trevan,
Hohn Wiley.
I I. Enzymatic Reaction Mechanisms. C. Walsh. W.H. Freeman.
12. Enzyme Strlrcture and Mechanism, A Fersht, W.H. Freeman
13. tliochemistry : The Chemical Reactions of Living Cells, D.E. Metzler, Academic
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Max Marks
Class/Semester
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Paper
'l itle

100 (Thcory 85+ CCE l5)
M.Sc. IV
Chemistry
IV (Optionnl I)
ANALY]'ICAL CIIEMISTRY

Unit I: Introduction
Role ofanalytical chemistry classitication ol analytical rnethods classical and instrumental. Types of
instrumenral analysis Selecting an anaryticar method. Neatness and cleanriness. raboratory op;rations
and practices. Analytical balance. Techniques of weighing, errors. volumetric glassware ireaning and
calibration of glassware. sample vorumetric grassware creaning and calibration of glassware. Sa=mpre
prcpamtion dissolution and decompositions. Cravimetric techniques. Selecting and ha;dling of.eagents.
Laborakny notebooks. Safety in the analytical laboratory.
[,]rrors and Evaluation
Dcllnilion ol lerms in mean and median. precision-standard deviation. relative standard deviation
Accurac!'absolule eror. relative e or. Jypes oferror in experimental data determinate (systenratic).
irrclacrmi'atc (or r€ndom) and gross. sources of error and the er'lects upon the analytiial resulrs.
Mcthods ,br repo,1ing analytical data. statistical evaluation ol data-indeterminale errors. The uses oi
statistics.

Unit ll:Food analysis
Moisture. ash. crude protein. fat crude fiber. carbohydrales. calciurn. potassiLrm, sodium and phosphate.
I:ood adulteration-common adulrerants in fbod, contaminarion of food stulfs. Microscopic examinarion
of tbods ibr adulterants. Pesticide analysis in food products. Extraction and puriticaiion of sample.
HPI-C. Cas chromatography for organophosphates. Thin-layer chromatography for.identificatiori of
chlorinated pesticides in food products.

Unit-lII: Analysis of Water Pollution
OriSin ol Waste water, types. water pollutants and their eflecls. Sources of water
p-ollulion-domeslic. industr'ial. ag.iculturar soil and mdioactive wastes as sources of pollution.
Ob.icclives ol analysis-parameler for analysis-colour. turbidity, total solids, conductivity. acidity.
rikalinity. hardness. chloride. sulphate. fluoride, silica, phosphares ancl different tbrms oi nirrogen.
Heavy oretal pollution-public health significance ofcadmium, chromium, copper, lead, zinc, mangan-ese,
nrercury ard arsenic. General suwcy of instrumental technique fbr the analysis ol heavy metals in
aclueous svstems. Measuremenrs of Do. BoD. and coD. pesticides as water pollutants and analysis.
Wxlcr pollution laws and sla0dards.
tJnit-lVi Analysis ofsoil, !-uel, Body Fluids and Drugs
(a) A nlysis of Soil: moisrurc. pH, total nirrogen, phosphorus. silica, lime. nalnSancse.
su lphur and alkali salts.
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Ifuel analysis: liquid and gas. Ultimate and proximate analysis-heating values_grading ofcoal. Liquid
lirels-f1ash point, aniline point, octane number and carbon residue. C;seous fiels_produced gas and
\!ater gas-caloritic value.

Unit V: (4Clinical Chemistry: Composition ol blood-collection and preservation of samples. Clinical
rnalysis. Serum electrolytes, blood glucose, blood urca nit.ogen, uric acid, albumin, globulins,
ba.biturates, acid and alkaline phosphates, Immunoassay: principLs ofradio immunoassay (RlA) and
rpplicalions. The blood gas analysis trace elements in the body.

(h) l)rug {nalysis:_Narcotics and dangerous dr.ug. Classification of drugs. Screening by gas and thin-
iarer chronratogr-aphy and spectrcphotomelric measurements.

e\t
'l ] pe of Qucstion No. ol QIcstior NI:rrl(s Allottcd 'I olxl m:trlis

Objccti\'c t0 I l0
Short r\rs$ cr 5 25

Long Ansrrer t l0 50
'Io1nl

85

tlook Suggested
l. Analytical Chemisrry. C.D. Chrislian, J.Wicy.
2. Fundamentals ofanalytical Chemistry. D.A. Skoog. D.M. Wesl and F.J. Hooler. W.B. Saunders.
l. Analytical Chemistry-Principles..t.H. Kennedy. W.B. Saunder.s.
4. Analytical Chemistry-Principles and Techniqr.res. LC. Hargis. pr.entice Hall.
5. Principles ol lnstrurnental analysis D.A. Skoog and J.L. Loar.y, W.B. Saunders.
6. Principles of Insrrume.tal Analysis D.A. Skoog W.B. Saunders.
7. Quantitative Analysis, R.A. Day, Jr. and A.L. Underwood, prentice Hall.
8. Environmental Solution. S.M. Khopkar. Wiley Eastern.
9. Basic Concepls of Analysis Chemistry, S.M. Khopl(ar, Wiley Eastem.
10. Handbook of Instrumental Techniques for Analytical Chemistry, F. Settle, prentice Hall.
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Max Marks
Class/Se ester
Subject
P:rper
'I itle

100 (Theory 85+ CCtr 15)

M.Sc. IV
Chernistry
V(Optional II)
MEt}ICI NAL C I I I!MIS'IRY

[-]nit I : structure and activity : Relationship betweeD chemical structure and biological aclivity
(Sn R). Reccptor Site Theory. Approaches to drug design. lntroduction to combination synthesis in drug
discovery. Faclors attecting bioactivity. QSAR-Frce-Wilson analysis, Hansch analysis, relaiionship
belween Fr€e-Wilson analysis and llansch analysis.

tJnit II : Pharrnacodynamicsr Introductiorl, elcmentary treatment of enzymes stimulation, enzyme
inhibition. sullbnamides. men'lbrane active drugs. drug metabolism, xenobiotics, biotransformation,
signiiciuce ofdrug metabolisnr in medicinal chemistry.

LJnil Ill : Antibiotics and antitlacterinls: lntroduction, Antibiotic P-Lactam type - Penicillins.
( ephilosporins, Antitubercular, Streptomycin, Broad spectrum antibiotics. Tetracyclines, Anticancer -
Drclinonrycin (Aclinomycin D)

LInit IV :Antilungal: Polyenes, Antibacterial - Ciprofloxacin, Norfloxacin, Antiviral - Acyclovir.
Antimalarirls: Chemotherapy olmalaria. SAR. Chloroquine, Chloroguanide and Mefloquine

LInit V: Non-steroidal Anti-inflammatory Drugs:
Diclolcnac Sodium. lbuprolen aDd Netopam
Anlihistaminic and antiasthmatic agents:
'I'ert'erradine. Clinnarizine, Salbulamol and Beclomelhasone dipropionale.

Schcme ol Oucstio l'uDer

J.I +($Y
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-v
VV

'l l pe ol Qucstion No. ol'Question )lurlis,\llotc(l l'otrl nl:rrlis

ObjectiYe l0 I l0

5 5 25

Long A s\Ycr 5 l0 50
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Book Suggested
l. Intfoduction to medicinalchcmistr) . A. Cringuage.W iley-VCH.
2. Wilson and Cisvold's Text book ofOrganic Medicinal and Pharmaceutical chemistry,Ed Robert F

Dorge.
L An introduction to Drug Design, S.S Pandeya and J.R. Dinrmock,New Age International.
4. Burger's Medicinal Chemistry and Drug Discovery,Vol-l(Chapter-g and Chaptet-14), Ed.M.E. Wolff,
.lohn Wile),.
5. Coodman and Gilman's Pharmacoloical bases ofTherapeutics, Mc GRaw-Hill.
6. The Organic Chemistly of Drug Design and Drug Action , R.B. Silverman , Academic Press.

7. Stmlegies lbr Organic Drug synthesis and Design, D. Lednicer, John Wiley.
8. Principles of Medicinal Chemistry W.O. Foye .

9. Medicinal Chemistry : The Role oforganic chemist in Dnlg Research, S.M. Roberts and B.J. Pricer.
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Clrss & Semester
Subj ect
Papcr
'title

M.Sc. lv
Chcmistry
Chemistry Pmctical
lrorganic Chemistry

Mxx Marks : 33
Preparation

Tirner 6-8hours
1l

Spectrophotometric Determinations/
FlamePhotometricDeterminations 12
Record 04
Viva Voce 05
Total 33

Preprration
Preparation of selected inorganic compounds and their study by lR, electronic spectra,
and magnetic suscep(ibilily measurements. I{andling of air and moisture sensitive
compounds involving vacuum lines. Selection can be made fi-om the following:
l. Sodium amide. lnorg. Synth., 1946,2.128.
2. Alomic absorption analysis of lMg and Ca.
3. Synthesis oftrichlorodiphenylantimony (V) hydrate. lnorg. Synths., 1985,23, 194
4. Sodium tetralhionate NarSl06.
5. Metal complex oldimethyl sulfoxide : CLrClz.2DMSO J.Chem. Educ., I982, 59, 57.
6. Synthesis ofmetal acetylacetonate: Inorg. Synths, 1957,5, 130, I963, I, 183.
7. Cis and Trans [Co(en)rCIr]+.
8. Determination ofCr (lll) complex. [C(HrO)6]NOr.3HO,. Inorg. synths., 1972,13, l84,
9. Preparation and use of Ferrocene. J. Chem . Edlu. 1966,43,73i 1976,53,730.
I 0. Prcparation ol [Co(phenathroline-s,6 quinone)].

Spcctrophotometric Detcrminations
a. Manganese/Chromium in steel sample.
b. Nickel by extractive spectrophotometric method.
c. Fluoride/nitrile/phosphxte.
d. ('opper-EIhylene diamine complex: Slope-ratio

lalame Photometric Determin0tions
a. Sodiurn and potassium \\'hen prcsent together.
b. Lithiurr/calcium/barium/strontium.
c. Cadmium and magnesium in tap waler

\ry- \V



Sri Sathya Sai College for Women, Bhopal
(An Autonomous College Affiliated to Barkatullah University Bhopal)

Department of Higher Education, covt. of M.P.
Post Graduate Semester Wise Syllabus

As recommended by Central Board of Studies and approved by the
Governor of M. P.

(2023-241

Mrx Marks : 3J 'l'inre: (rllhours

Multi- step Synfiesis ofOrganic Compound
Spectroscopy/ Spectrophotometric Determinations
Record

Total

Multi- step synthesis oforganic compound
The exercise should illustrate the use of organic reagent and nlay involve purification ofthe
producl by chromatogmphic techniques. Photochernical reaction Benzophenoo ->
Benzpinacol>Benzpinacolone.
Ii:lcknrttnn resrrAflgementt Benzanilide from benzene: Benzene>Benzophenone ->
[Jcnzophenone o\ime > Benzanilide
llenzilic acirl rearrangemenl: Benzilic acid fiom benzoin (Benzoin
>Benzil-> Benzilic acid) - Synthesis ofhclcrocyclic corrpounds.
Skrrup syrthesis: Preparation ofquinoline flom aniline
Fisher Indole synlhesis: Preparation of 2- phenyllndole from phenylhydrazine. Enzymatic
synthesis Enzymalic recluclion :reduclion of ethyl acetoacetate using Baker's yeast to yield
cnantiomeric excess of S(+) ethyl -3-hydroxybutanoate and determine its optical purity->
Biosyndresis ofethanol tiom sucrcse. Synthesis using microwave Alkylation ofdiethyl malonate
$ith benzyl chloride->. Synthesis using phase transfer catalyst. AIkylalion of diethyl malonate or
elhll aceloacetate !vilh an alkyl halide.
Spectroscopy
ldenlificalion ofor8anic compounds by the analysis oftheir spectral data (UV, IR, PMR,
CMR & MS)
Speclrophotometric (UV/VIS) Estimations/ isolation ofthe following (any one compound)

Speclroscopic estimAtion
l. Amino acids
2. Proleins
l. Carbohydmles
4. Ascorbic acid
5. Aspirin
6. Caf}eine

Isolation:
l. Casein from milk
3. Piperine liom black pepper

5. Lactose f'rom milk

Clnss & Semester
Subject
Papcr
f itlc

M.Sc. IV
Chemistry
Chcmistry I'mctical
Organic Chemishf

t2
t2
04
05

2. Lycopene from tomatoes

4. Cafleine from tca leaves
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Max Marks | 3rl
Experiment No.l
Experiment No.2
Record

Total
Spectroscopy
i- Determination ofpKa ofan indicator (e.g. merhyl red) in (a) aqueous and (b) micellar media.
ii. Determination ofstoichiometry and slability constant of Ferric isothiocyanate complex ion in
solulion.

iii. Detennination of rate constant of alkaline bleaching of Malachite green and effect of ionic
strength on the rale ofreaction,

Chemical Kinetics
i. Delernrination of rale corslanl and formalion coDstant of an intermediate complex in the
reaction ofCe(lV) and HypophosphoroLts acid at ambient temperature.
ii. Dctennination of energy and enlhalpy of activation in lhe reaction of KMnOa and benzyl
alcohol in acid medium

iii. Delermination ofenergy olaclivation and entropy oiactivation fiom a single kinetic run.

,!. Kinelics ot an en/yme calallzed reacrioll.

'l hermodynamics
i. Determinalion ofpartial molar volume ofsolute (e.g.

ii. Determination ofthe temperature dependence ofthe
havinB similar inlramolecular inleractions (benzoic acid
calculate the paftial molar heat olsolution.)

'l'imc:6llhours

KC1) and solvent in a binary mixture.

solubility of a compound in lwo solvents

in water and in DMSO water mixture and

Class & Semester
Su bj ect
Paper
Title

tl
ll
04
05
J1

M.Sc. IV
Chemistry
Chemistry Practicnl
l'hysical Chcmistry

Polarography
i. ldentificalion and estimation of metal ions such as Cd'7,
polarographically.

ii. Sludy ofa melal ligflrrd cornple\ polarographically (using Lingane

The studellts are expected to visit industries to grin practics

Pb'r, zn*', and

's Method).

Ni : erc.

\,,g'- \'/ br'


