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Unit _ I
Streochemistry and Bonding in Main Group Compounds :-

MSc -I Semester

paper _I

INORGANIC CHEMISTRY

Unit - III

Marks - 50
Theory - ,10

ccE - l0

Jnrroduction of Bonding theories in 
^covarent Morecures & Morecular orbitar theorv For

lr.l l"jl" I :^ 9 " :" len 
r m ol ec u I es e. g. [c o, N o. c H. i'' 

"' - " ",

:':q,rufilt,l:Xfl?lT:il:$::r:'B:fr,1[::Bl,.r 
seomerrv) wirh suitab,e examp,es

Bent Rute, da-pr bondins, ror. .irii" ;;;i1il;,c"r.renr Motecu tes

Metal Ligand Equilibrium in Solution:- 
Unit - II

Shapes and Geometry of comorexes - octahedrar. tedrahedrar and square pranar comprexcsStepwise and overa, rormation constants and their interactron. rrends in stepr.lise constanl.factors aflecting the stabiritv of 
.metar *.pi"-". *i.i,';;;"." io the narure of metar ion andIigand. chetare effecr and itiaoprication d";i;;,i;;';i-;i'nary co,npr.*er. specrrophororncrr\method. Mote ratio merhod .#inor. 

".,i;;; ;;;;l]r"'0, ,.,n"0,

Metal-Ligand bonding :-

Limitaion of crystar fierd theory., Morecurar orbitar rheory lbr comprexes, covarenr bonding inmetal ligand interaction. application.of.syr r"rry iniorr"r,lon of Molecular orbiral. mcial lrgandsigma bonding with refrence to octahedrir, Tetrahedrar unJ ,qrur. pranar comprexes. Stabritv ,rl.co-ordination compound and ligand field stabilization energy.

Unit - IV
Metal-Complexes : -

Ligand to. metal a BondinS. and Metal to Ligand 4 Bonding ano rheir ellect on l-FSE. srrucrureand bonding of Melar carbonyr. srrucrure ei-ucidarion 
"ir?,ur carbonyr using IR ,p..rruie.rrposition of co frequency in different typ.r 

"i r"i.i.urionyt .orpornds). crassitication of.metal carbonyl preparation, sturcuture und- irportant reaction of metar carbonyr e.g. [Ni(Co)a].
I Fe(CO)sl. [C(CO")l]-. IMnu(COro)]

tAo,, ffi'e/t



Unit - V
HSAB Theory :-

classflcation of acids and bases as hard and sofi. HSAB principre . -r.heoreticar 
basis or.hardness and softness, Lewis acid-base reactivity upf.*i."i"r. Donor and acceptor numbcrs.E.and.C equation, application of HSAB .on..p,.''

Metallurgy Principle and dirferent s1ep1 ol metarurgy, occurance. isoration. purificarion.compounds and uses of lbllowing metals, Be. Th & U.

llooks Suggested : -

r' Advanced Inorganic chemistry F.A. cotton and wirkinson. John wirel,.2. Inogranic Chemistry J.E.Huhey, llarpes & Row3. Chemistry of the Elements N.N. Greenwood and A Earnshow pergmon.1. Inorganic Electronic Specrroscopl A.B.p. I cver. Elsevicr5. M agneriochem islr\. R.lCarlin. Springcr Verlag.6 cornprehensive Coordiation ciremi"st.y .arlc.witt inron R.t). (iiIars and .r.A. crcvr.,nrpergamon. I sr ru 't / \' \ r..

*4 .s/



Chhindwara University,Chhindwara (M.P.)

Session r 2020 -21
Class / off : M.Sc. Chemistry

Semester / dtgt , I'r (carq)

PaPer - II
MCH.102 ORGANIC CIIEMISTRY

Max. Marks / 3Tfu6trrcIo : 40+10 CCE Min. Ma rks/.rlTf,Ir3lo l5+0'l CCti

UNIT I

structure and bonding. Bonding in organic molecules. Delocalized chemical bondinE' coniugation, cross

conjugation, resonance, Hyperconjugation. Aromaticity in benzenoid and non-benzenoid compounds,

alternate and non-alternate hydrocarbons. Huckel rule, anti aromaticity, homoaromaticity. Bonds weaker than

covalent bond. Hydrogen bonding, crown ether complexes, and cyclodextrins.

UNIT II

stereochemistry. chirality, elements of symmetry, molecules with more than one chiral center, threo and

erythro isomers. R and S configuration. Separation of enantiomers. Regioselective. Stereospecific and

stereoselective reactions. Asymmetirc nnsynthesis. optical activity in the absence of chiral carbon

(atropisomerism)- biphenyls, allenes and spiranes, and their nomenclature.

UNIT III

Reaction Mechanism. Types of mechanisms, types of reactions, thermodynamic and kinetic reqirements, and

control, Potential energy diagrams, transition states and intermediates, methods of determining mechanisms,

isotope effects, Effect of structure on reactivity, resonance and field effects, steric effect. The Hammett

equation and linear free energy relationship, substituent and reaction constants Taft equation.

UNIT IV

Aliphatic Nucleophilic Substitution. The SN2, 5N1, mixed SN2 and SN1, and SET mechanisms. The SNI

mechanism. Reactivity effects of substrate structure, attackinB nucleophile, leaving group and reaction

medium. The neighbouring group mechanism, neighbouring Broup participation by R and o bonds. Classical

and nonclassical carbocations, norbornyl system, carbocation rearrangements.

UNIT V

Conformational analysis of cyclohexanes and decalins. Effect of conformation on reactivity.

Co nformation of sugar.

The need for green chemistry, Ecoefficiency challenges. Pollution control & pollution provations

green methods green products. Green Synthesis of pracetamol, green Synthesis of adipic acid,

ibupropeen. Catachol, green chemistry andj their application in industrial process.

Books Suggested

1. Organic Chemistry, J. Claden, N. Greeves, S. Warren, P. Wothers, Oxford Universityj Press.

2. Advanced Organic Chemistry- Reactions, Mechanism and Structure, .Jerry March, Waley-

lnterscience.
Organic Chemistry, P.Y. Bruice. Pearson Education Asia.

Organic Chemistry. L. G. Wade, Jr. Pearson Education.

Advanced Orgafiic Chemistry, F. A. Carey and R. J. Sundberg, Plenum.

,/r/ ),r" 
^

3.

4.

5.

\



5. Ortanic Chemistry, J. McMurry, Thomson Asia.
7. Organic Chemistry, T.W. G. Solomons and C.B. Fryhle. John Wiley (Asia).
8. A Guide Book to Mechanism in or8anic Chemistry, peter Sykes, Longman.9. Organic chemistry, R.T. Morrison and R. N. Boyd, prentice_ Hall.l0 stereochemistry of organic compounds, E.L. giier ana s. H. and s.H.wiren, John wirey (Asia).11. Stereochemistry of Organic Compounds,D. Nasipuri, New Age tnternational.
L2. Stereochemistry of organic compounds, p. S. Kalsi, t{ew ege rnternationar.
13. lntroduction to Spectroscopy, D. L.pavia, G.M. Lampman and G. S. Kriz, Thomson, Brooks,cole.

14. Organic Spectroscopy, W. Kemp, ELBS. Macmillan.
15 Spectrometric rdentification of organic compounds, R. M. sirverstein, G.c. Bassrer and T.C.Morrill, John Wiley
16. Application of Spectroscopy of Organic Compounds, J. R. Dyer, prentice Hall.17' Spectroscopic Methods in organic chemistry. D.H. wiriams, r. Freming. Tata McGraw-Hir.18. Sangi A shirivastave Green Chemistry.

* \n , r-^-\

W" )!'-\ - 
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2020-202L

Class - m.sc

Semester - lst

Subject -chemistry

naper[ - Ortanic Chemistry

UNIT I

Structure and bonding. Bonding in organic molecules. Delocalized cherr
resonance, Hvperconjusation, Aromaticity in benzenoid ."0 ,"";:';lj;;:'j;i"rlfflll"l,,xlT,'""li5"lli.
alternate hydrocarbons Huckel rule, anti-aromaticity, hornoarornatlcity. Bonds weaker than covalent bondHydrogen bonding, crown ether complexes, and cyclodextrins.

UNIT II

stereochemistry' chirality, elements of symmetry, molecules with more than one chirar center, threo and erythroisomers R and s configuration. separation of enantiomers. n"giorul"air" stereospecific and stereoselectivereactions' Asymmetirc n[sYnthesis. optical activity ln the absenc-e of chiral carbon (atrop is omerism )- biphenyls,allenes and spiranes, and their nomenclature.

UNIT III

Reaction Mechanism Types of mechanisms, types of reactions, thermodynamic and kinetjc reqiremenls, andcontrol' Potential energy diagrams, transition states and intermediates, methods of determining mechanrsms,isotope effects' Effect of structure on reactivity, resonance and field effects, steric effect. The Hammett equationand Iinear free energy relationship, substituent and reaction constants. faft equation

UNIT IV

Aliphatic Nucreophiric substitution. The 5N2, sN1, mixed sN2 and sN1, and sfr rnechanisms. The sNi mechanism.Reactivity effects of substrate structure, attacking nucreophire, Ieaving group and reaction medium. Theneighbouring group mechanism, neighbouring grorf p"ni.rpltion'uf n 
"na 

o bonds. crassicar and noncrassicarcarbocations, norbornyl system, carbocation rearrangements.'

UNIT V

conformational analysis ofcyclohexanes and decalins, Effect of conformation on reactivity. conformationof sugar.

The need for green chemistry, Ecoefficiency chalenges. polution contror & polution provations grecnmethods green products Green synthesis of pracelmor, green synthesis of adipic acid, ibupropeen.Catachol, green chemistry andj their appljcation in inOrstrirtlr*urr.

@VU



Books Suggested

1. Organic Chemistry, J. Claden, N. Greeves, S. Warren, p. Wothers, Oxford Universityj press.
2. Advanced organic chemistry- Reactions, Mechanism and structure, Jerry March, wirey-

lnterscience.
3. Organic Chemistry, p.y. Bruice. pearson Education Asia.
4. Organic Chemistry. L. G. Wade, Jr. pearson Education.
5. Advanced Organic Chemistry, F. A. Carey and R. J. Sundberg, plenum.
5. Organic Chemistry, J. McMurry, Thomson Asia.
7. Organic Chemistry, T.W. G. Solomons and C.B. Fryhle. John Wiley (Asia).
8. A Guide Book to Mechanism in organic Chemistry, peter Sykes, Longman.
9. Organic Chemistry, R.T. Morrison and R. N. Boyd, prentice- Hall.
10. stereochemistry of organic compounds, E.L. Eliel and s. H. and s.H.wilen, John Wiley (Asia).
11. Stereochemistry of Organic Compounds,D. Nasipuri, New Age lnternational.
12. Stereochemistry of Organic Compounds, p. S. Kalsi, New Age lnternational.
13. lntroduction to spectroscopy, D. L.pavia, G.M. Lampman and G. s. Kriz, Thomson, Brooks,

cole.
14. Organic Spectroscopy, W. Kemp, ELBS. Macmillan.
15. spectrometric ldentification of organic compounds, R. M. silverstein, G.c. Bassler and r.c.

Morrill, John Wiley
16. Application of Spectroscopy of Organic Compounds, J. R. Dyer, prentice Hall.
17. Spectroscopic Methods in organic chemistry. D.H. williams, t. Fleming. Tata McGraw-Hill.
18. Sangi A shirivastave Green Chemistry.



Chhindwara Ll niversity'Chh indrva ra (M'P )

Session :- 2020 2l
(llass /.Een . \l.Sc. (lhcnristr\

scmester / ti-{i.r ' l'r (q?-{r)

PaPcr - ll
\l(lH-102 0RG:\Nl('( llll\llS I li\

\tr\. \tArls / srfu6nr3l6 : .t0+10 ( ( l: \li||. \larks/:{.](rq3ro l5} (ll ( ( ll

UNIT I

structureandbonding.Bondinginorganicmolecules.Delocalizedchemicalbonding.conjusation,cross
conjugation, resonance, ttypercon.lugation Aromaticity in benzenoid and non-benzenoid compounds'

alternate and non_alternate hydrocaiuons. Huckel rule, anti-aromaticity, homoaromaticity. Bonds weaker than

covalent bond. Hydrogen bonding, crown ether complexes' and cyclodextrins'

UNIT II

Stereochemistry. Chirality, elements of symmetry, molecules with more than one chiral center' threo anl

ervthro isomers. R and S configuration separation of enantiomers Regioselective stereospecific and

stereoselective reactions. Asymmetirc nnsynthesis. optical activity in the absence of chiral carbon

(atropisomerism)- biphenyls, allenes and spiranes, and their nomenclature'

uNlT lll

ReactionMechanism.TYpesofmechanisms,typesofreactions'thermodynamicandkineticreqirements'and
control, potential energy diagrams, transition states and intermediates, methods of determining mechanisms'

isotopeeffects,Effectofstructureonreactivity,resonanceandfieldeffects'stericeffectTheHammett
equaiion and linear free energy relationship, substituent and reaction constants. Taft equation.

UNIT IV

Aliphatic Nucleophilic Substitution. The SN2, SN1, mixed SN2 and SN1' and sET mechanisms The sNi

mechanism.Reactivityeffectsofsubstratestructure,attackingnucleophile,leavingsroupandreaction
medium. The neighbouring group mechanism, neighbouring group participation by n and o bonds Classical

and nonclassical carbocations, norbornyl system, carbocation rearrangements'

UNIT V

Conformational analysis of cyclohexanes and decalins' Effect of conformation on reactivity'

Conformation of sugar.

Theneedforgreenchemistry,Ecoefficiencychallenses,Pollutioncontrol&pollutionprovations
greenmethodsgreenproducts.GreenSynthesiscfpracetamol'greenSynthesisofadipicacid'
lbupropeen. Catachol, green chemistry andj their application in industrial process'

zG/



Chhindwara University' Chhindwara(MP)

M a*.l4erk r/qqnilq.ry4o" 
I 
o:lE

anical Results
lntroduction to Exacl Quantum I

un, r - i'#::JijL:x:,",:ff:lY:ilil:'#;fi;';;l::, ::::r:.:,,n1'^.;;:il,"l
lj,H:ilff ffi Hi'ilolli!.i:'!,i*ii;;i; ;il mod e I svstem s v iz' partic I e i n a

box. the harmonic. oscillator' ;;;it;; totot' the hyd'rogen atom and heliurr

Session z'2020-21
Class/ ost : M'Sc'Chemistry

S eme ster/ rttgs : I't (uw)

Title of Subject / frsq or rftfu: Physical Chemistry I

PaPer/vr<re : Ill (Efru)

ir-irr'd*.dn+rn ccF. Min. Marks/q++qerol -!!4-4 qCE

* *'*lJi Hll*'.,',.", va ri at ion pr i nc i p I e l"'Y :91t'::-11:."llg ll': ;'"' ::lhe varlallon rneurerrr' ""'"' '-,;;iuiion ,nttnoa and perturbation theory to
and nondegenerate). APPlication

atom.

the Helium atom.

Molecular Orbital TheorY

;;ili;.;;y ;i conlugated svstems bond'"d ry, 11::ffiiil'H 1"";ir,'vr'."".-t"*ai*e' cvclopropenvl radical

tniioduction to extended Huckel theory 
-

Alf'::lrY:il",::'ilomentum, general ized an gu lar momentum' E i gen 
-'ll" l l:l:

for angular Momentum' etgenvalues of angular momentum operator uslng

i"ioit"*it","" uJJl,ion oi ung-u-ru'- *o"ti"' spin" antisymmetrv and Pauii

illu.ri.ulrh.trodYnamics
Brief resume of concepts of laws of thermodynamics'..n::-:X'l:T.1"*

[?ii,r'"i". "t".iJriv ".o 
aciiuitv totrfici"nts:.ionic strenBth Appellation e

ohase rule to three component syste;si second order phase transitions 
-.

Statirtical therrodYnamicsil;;; 
"i' 

- 

Ji."i6*i*, thermodvnam ic.' ol?o*lll, 
-i.^d" :::i.,i'":11:

;ii:l#i'ff l*l;r i."'l"t,ii'ii';";' 
-;';; 

ener gv' partiar mor ar vo I um e and

panial molar heat content and their significanie Detennirations ol' thesc

ouantities. Concept ol t,gac'i' and detcrmination of l-ugacitl' Non-idcal

lJl.'",nr, #;; f;;.;;,; t"' #n-ia"ot solution' Activit)' activits c.clficicnt'

ffiil' r:il:i ffi; ;,,;. ""ii"itr "1;11'"1::',^:1" :l:':::y'[".',iilll;l "i

density calculat ions.

cyclobutadienc etc.

Lli,llli'Ji El,,'.rtl."^".,'ging' 
-ioii' 

ru"'' "r avera gins canon ical' grand

canonical and micro cunon icnt""""*bles Corresdonding distribution laus

il;"i"g ir;r^;g"'s method of undeternrined rrultipliers) Partrtion tunctions-

translation, rotational' ,iU,utionui una electronic partition lunction: l,3l::]::l::
;; il;;y;;ic p,ope'tiet in't"''t of partition Application ol' partition

ir".ii"".. e'"..i-Dirac itat istics,d istribution iaw and app[cation t! heLurn'

t lnit ll

Unit lll

Unit IV

G'-'< 4



Chhindwara U niversity'Chhindrva ra (M'P')

Session :- 2020 - 2l

Class / orr ; M'Sc' Chemistry

semester / dtgc , I (q'grq)

PaPer - IV
MCH-104 Group Theory & spectroscopy I

Min. M a rks/'{Tflcai6 lS+0'l CCE

Max. Marks / qfu6f,{3lo : 40+10 CCE

UNIT.I

Symmetry jelements and symmetry operation' Deffinition of group' subgroup' conjugacY reation

and classes, point symmentry g'*pl iJrl""t'riti symbols' Point symmetry Broup schonfilies svmbols'

Representations iof groups t,;;tit"t (representation for the cn 'cnv' 
Cnh Dnh goup to gbe

worked out expliclty) Cnaracter of Lep'"'"ni"tion' rhe Breat orthogonality theorem (without proff)

and its importance' character uaUtes and their use Spcctrocopy Derivation of character table for

C2v and C3v point goup Symm"i" ttp"ttt 
"t 

rnolecular vibrations of H2O Molecule'

UNIT-II

Microwave Spectroscopy - classification of molecules' Rigid rotor model ' Effect of isotopic

substitution of the transition oiii" t'un'lti"" frequencies' Effect of isotopic substitution of the

transition frequencies, lntensitie-s' ""^ 'U" 
rotor' Stark effect' Nuclear and electron spln interaction

and effect of external field applications '

UNIT{II

lnfraredspectroscopy-ReVieWofLinearharmonicoscillator,Vihrationalenergiesofdiatomic
molecules, Zero point 

"n"'rr, 
io"" constant and bond strengths' Anharmonicity' Morse potentlal

energy diagrarn, Vibration '"it''"" +"t*tcopy P' Q.R branches Breakdown of oppenheimer

approximation. vlu,"tion' ot potv"tomic molecuies Selection rules normal modes of vibration Group

frequencies, overtones not Utli"'itito" affection the band position and intensities far lR region

veial ligand vibration, normal co-ordinate analysis'

UNIT-IV

Raman spectroscopy- Classical and quantum theories of raman effect' Pure' rotational' vibrational

and vibrational rotational nt'urn 'p"t*u' 
Selection rules' Mutual exclusion principle' Resonance'

Raman spectroscopy,coherent anti stokes Raman spectroscopy (CARS)

UNIT.V

Electronic Spectroscopy- Energy levels molecular orbitals' Vibronic trnsitions' Vibration

progressionas ,rd g.o*utry of iie exciteO states' Franck-condon principle ' Electonic spectra of

polyatomic molecules, Emission spectra radioactive and non radioactive decay internal conversion'

Spectra of transition metal complexes' CharBe transfer spectra'

Photoelectron Spectroscopy- Basic principle' Photo-electric effect' Lonizatlon process koopman's

theorem Photoelectron spectra of simple molecules' ESCA chemical information form ESCA Auger

electron spectroscopy basic idea'

Characterization &



lntrodUction, importance & characterizetion of Nano materia|5, Stability of nano material in

solutio ns.

Books suggested

1. Modern Spectroscopy, J.M. Hollas, John Viley.

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

3. NMR. NQR EPr and Mossbauer spectoscopy in lnorganic chemistry R, v. parish, EIlis Harwood.

4. Physical Methods in Chemistry R.S. Drago. Saunders Collage

5. ChemicalApplications Group Theory F.A. Cotton.

6. Tntroduction to molecular Spectrocopy G.M. Barrow Mc Graw Hill.

7. Basic Principles of Spectroscopy. R. Chang, Mc Graw Hill.

8. Theorv and Application of UV SpectroscopY H.H. Jaffe and M. Orehin IBH Oxford'

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

10. lntroduction to Mgentic Resonance. A Carrington and A.D. Machachalan, Harper & Row.

4-\
\0//- \w ;-----' 9//t/-



Chhindwara U niversity'Chhjndwara (M'P')
- 

Session:- 2020-21

Class / o'6I : M'Sc' Chemistry

Semester / ttg* ' I't (cQrc)

ilffllttt FoR .HEMIST'
MCH-405 (a): MATU

6;;-s;;t;it without Mathematics in B'sc)

Min. Marks/.armstor s+04CCli

Max. Marks / srE-oaqslo ' lo+10 CCE

OBJECTIVE - To understand the basic concept of vectors & differential

calculus.

Unit -l
Vectors

o Vectors, dot' cross and triple qrgdu;ts etc' gradient'

o Divergence and curl' Vector Calculus'

Matrix Algebra
o- Addition and multiPlication'

o ln"t" adjoint and transpose ot tnatrtces'

Unit - II

Differential Calculus :

o Functions' continuity and differentiahilitv

o Rules l"' diift;;";i;ion ol'dillerential calculus in eluding trtaxitna

and minirna (exarnples related to maximally populated rotational

energY levels'

o Bohr's 'uaiu' 
una most probable velocity fl'om Maxwell's

distribution etc)'

Unit-lII

Integral calculus:
Basic rules for integration'

o Integration by parts' parts' partial tractions and substitution'

o Reduction formulae'

o Applications of several variables'

o Functions of several variables'

o Partial differentiation'
o Co-or Oft"i"it"ttfclnnation' (e'g' Cartesian to spherical polar)



Chhindwara University,Chhindwara (M'P')
Session 

"-2020-21
Class / orr : M.Sc. ChemistrY

Semester / dtgt , I" (vw)

PaPer -V
MCH-405 (b): BOLOGY FOR CHEMISTS

(For students without Mathematics in B'Sc)

Max. Marks / sTfh(qsro : +o+10 CCE Min. Marks/;qrrrasrol s+0il(lC E

OBJECTM - to understand the basic concept cell structure and

Functions LiPid. 
Unit _ I

Cell
a

a

a

a

a

a

a

a

Structu re and Functions
Structure prokaryotic and eukaryotic cells'

lntracellular organelles and their lunctions'

Comparison of plant and animal cells'

Ove4view and their functions'

Comparison of plant and animal cells'

Ovewiew of metabolic processes- catabolism and anabolism'

ATP- the biological energy currency'

Origin of life-uniqu. proi.'ties of carbon chemical evolution and risc o1-

liviig systems. Introduction to bio-moleculecs'

Building blocks of bio macromolecules'
Unit - II

Carbohydrates:
o Conformation fo monosaccharides'

o Structure and functions of imporlant derivatives of mono- saccharedes

like glYcosides.

o Deoxy sugars.

. Myoinositol, amino sugars'

o N - acetylmuramic aci"d, sialic acid disaccharides and polysaccharidcs '

o Storage polysaccharides cellulose and chitin'

. St.u.iuri and biological function of glucosarninoglyearns of

m ucopolY saccharides '

. Carbohydrates of glycopratein's and glycolipids'

o Role of sugras in biological recognition'

o Blood group substances. Ascorbic acid. 
Lr_--.* >+--

N I,\s% .\



. Biochemistry J' David Rawan' Neil Patterson'

o Outlines of Biochemist[B'B' t""" "'a 
P'K' stumpf' Johh wiley'

WP?



Practical-Chemistry
M.Sc. Semester- l

Qualitative and analYsis

ChromatograPhY
Estimation
Record
Viva-Voce

l-

-8
-8
-8
-5
-5

Marks i4

interfiring.
metal ions inQualitative pd analysis - 7 radical analysis 3 acidic and 3 basic and I

- Less common metal ions: Ti' Mo' w' Xr' (two

cationic/anionic forms)

lnsoluble-Oxides, sulphates and halides'

Estimation of two metal ions Cu-Ni' Ni-Zn-Fe*' LA

ChromatograPhY'' 'il*";;;ications 
and anions by Paper chromatography' \

e..- V',4\ V ,,.Y-
u)- Z Yw



Practical

MS'c' Semester - I

orr"tior, -1-i hours in each branclt

PhYsical Chemistry
Max Marks - 33

Physical ChemistrY

F.rror Analysis and Statistical Dam Analysis

Chemical Kinetics

Solution

Record

Viva Voce

)-

8

8

8

4

5

Iirror Analysis and Statistical Data Analysis - Theoretical Knowledge ol

:;ffi J J,LT, :i;ffi ::, t}',T'.ilp : :::ry$; :iiHr l:1 Jli*',, :r"Hiiilnil
ll]i,".'^-i-?'o test. Adsorption To study surtace tensto

::l;i;" icJuul.q'*i"")' Phase Equilibria '

r - calibration of weights, vorumetric apparatus & instrumcnls. buretle' piette

standard flask' :.:^.^ ^-,r rArnnerarure oia binary s,vstcm (c g

2- Determination of congruent composition and temperature oi a binary s,vstcm (

- 
Iipn.ny ru * ine-benzophenone systcm) 

l.gircn salr tc.g. L'acl:t
:- illi.r#i""tio. ol a glass transition temperalure o

oonductometriculll , ,,^^--* rnr three com,onent system (e.g. chlorotbrm-

4- i;';;;iltt the p-hase diagram for three compor

acetic acid- water)

5- Study of suriace tension' concentration' relationship for solution (Gibbs equation)

Chemical Kinetics-

I - Determination of the eflect ol
(a) change ol temPerature

(b) change nl tontent'ution of reactant and catal\ st

(c) lonic strenglh Jit'ni*to'' ""ihe 
rctocltl ton"unt trl'hrclroh:is ol att

, ,","t',lr",11llili lrfi."J.,*,,y consranr ol'hl drolysis of'and esteri ionic rcaction in

4-



Practical

MS.c' Semester - I
Duration - 6-8 hours in each branch

Organic Chem istrY Max Marks - 33

Organic Chemistry

Qualitative AnalYsis (8+4)

. Separation purillcation and identification ofcompounds ol'Binary'mixture (one) (8)

. iiqulO and one solid using TLC and columns chromatography'

. Chemical tests.

lR spectra to be used for functional group identification and interpretation ol saturated and

unsaturated hydrocarbon alcohols and phenols'

Analysis

. Analysis estimation of Sulphur by messenger method'

tilJl;il"" 
: Acetylation ofcholesterol and separation olcholester'vls acetale b) column ({)

cl'rromatograPhY.

Oxidationl Adipic acid by chromic acid oxidation ofcyclohexanol

Ir'r""rJ r.*,'"" : Synthesis of triphenyl methanol from benzoic acid The Products rral be

Characterized b1 Spectral 1-echntqucs

Ei..iropfriffi. SuUsiitution including nitration bromination ofdiazotization

Dehydration of carboxylic compounds '

.'O#m#rfiuiralent *eight of carboxvlic acid bv titration method' (4)

(4)

(1)

l.
2.

crammar:conditionals/Tenses,relativeclauses,subject-verbagreement'passivevoice
Written Communication: Discuss a-tofit ofg"n"tut interest' but related to science in about 300

words. ( Analyze, comment, argue, reflect, persuade etc )

i.^"li* u. used for oral presentations by the students' followed by discussion)'

oral communication : (l) consulting a 
jictionary for correct pronunciation (familiarity with

phonetics symbols and stress-marks only (2) Dialogue'
J.

Record- t' 
4r/ \u/i! F-

,/.@1 ;"--
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MSc -II Semester
Paner -I

r}TONCINIC CHEMTSTRY

Marks-50
Theorl -40

CCE.l()

Unit - I

Reaction mechanism i1rra"i:Tl,y,.|,tirt;I}l?fi ;.-. ine( and labi le complexes' Kintic

illr*, t,"''- of a reaction' Reactrvrtv 
:' -,':::^:r.;,"etics ol octahedral substitution' Acid

;1**:r :x:",T,tJ::: H ffi :[::']H; :': J.:ii:i:; '.ech 
an'm D r"'l

and indirect evidence in t'avour of conjugate mechanism' Anation reactlon'

Unit - II

Substitutionreactionsinsquareplanercomplexes'thetranseft.ect.mechanislnolthestrhstitution

reaction in octaaheral and square planner complexes' Redox reaction':''t":"tlt:::::::tt'"'"

Mechanism of one electron trunsftt 'euttions' 
Outer and inners sphere type reactions' Cross

reactions and Marcus Hush Theor'

Unit - III tablc

organometallic Compound : Defination' 
'i,r.eprilt method' l 8electron rule * ith sttt

-.,,nntes tvoes of organometallic compounds. reaction mechan:' 'i ::-T:::l:activationexamples, tYPes of

::il'"*;,'i;:],;; ". ;;;' reductive e, m i nation' t 
l. 

*"'1'lll,.1^' :::::"
;#;".;;)Higher boranes (structure of closo' nido' and arachno boranes'

Unit - IV

E,lectronic Spectral Studies of Transition Metal Complexes: lntroduction oftotal spin quantum

no. total angular momentum quantum no L-S coupling (Russel-sounder coupling) and

Spectroscopie ground states' Correlation diagram for dl system Orgel and Tanabe-Sugano

diagramsfortransitionmetalcolnplexes(dl.dgstates).selectionr.uleforelectronicSpectroscopv

andtheirrelaxationlntensityofvalioustypeselectronictransitionsoflODq.Bandpparameters.**;::**.t e{\ n' o'

...\or, -D-V VY-



Unit - V

Maganetic Properties of 'l ransition Metal Complexes' Magnetic t"**'olt:1. 
:-":l::,

Anomalousmagneticmoments.Quenchingoforbitalcontribution.orbitalcontributionto

magnetic moment, magnetic exchange coupling and spin crossover' application of magnetic

properties

Books Suggested :

l. Advanced Inorgnic Chemistry F'A Cotton and Wilkinson ' John Wiley

2. Inorganic Chemistry J'E' Huhey' Harpes & Row'

3. Chemistry of the Elements N N'Greenwood and A Earnshow' Pergamen

4. lnorganic Electronic Spectroscopy A B'P'Lever Elsevier'

5. Magnetiocnhem istry R'l Carlin Springer Verlag

6. Comperhensive Coordination chemistry eds C' Wilknson R D Gillars J A

7. Principle in lnolganic Chemistry' Puri Sharma' and Kaliya

8. lnorganic Chemistry f)onald"farr' Garry' Miessler

9. Organometallic chemistry : Ajay Kumar

10. Co-ordination Lhemistrl :D Banerjce

Vt*\c--: w
S/



Chhindwa ra University,Chhindwa ra (M'P')
Session :- 2020 -21

Class / ost : M.Sc' ChemistrY

Semester / dtsc : II C{dIq)
PaPer - II

MCII.I02 ORGANIC CHEMISTRY

Min' M a rks/q;rf,cso ls+o4ccE
Max. Marks / qfuffi{iflo , 40+10 CCE

medium, Mechanism and orientation in pyrolytic elimination'

UNIT .I

Aromatic Electrophilic Substitution

The arenium ion mechanism, orientation and reactivity' Energy profile diagrams' The ortho/pare

ratio, lpso attack, Orientation in ring systems' Quantitative treatment of reactivity inn substrates and

.l..uoon,*r, Diazonium coupling, Vilsmeir reaction' Gatterman-Koch reaction

Aromatic Nucleophilic Substitution- The SNAr SN1' Benzyne and SN1 mechanism' ReactivitY effect of

substrate structure, teaving crou-; and attacting nucleophile, The von Richte, sommelet-Hauser' and

Smiles rearrangements'

UNIT.II

FreeRadicalReactions-Typesoffreeradicalreactions'Freeradicalsubstitutionmechanism'
Mechanism at an aromatlc substrate' neiShbouring group assistance' Reactivity for aliphatic

aromatic substrates.t. urlag.iu.o, neactivity in the attacking radicals, The effect of solvents on

reactivity, Allylic halogenat'""i';;t; oxidation of aldehydes to carboxvlic acids' Auto-oxidation'

Coupling of alkynes and arylation of aromatic compounds diazonium salts' Sandmeyer reaction' Free

radical rearrangement, Hunsdiecker reaction'

uNlr-lll

Addition Reactions - Mechanistic and stereochemical aspects of addition reactions involving

electrophiles,Nucleophilesandfreeradicals'Regio-andchemoselectivity'orientationandreactivitY'
Addition to cyclopropane l.tg, 

'ya'o,"nttion 
of double and triple bonds' Hydroboratlon'

Hydrogenation of aromatic ringsl Michael reaction' Sharpless asymrnetric epoxidation

UNIT-IV

Addition to carbon-Hetero Multiple bonds - Mechanism of metal hydride reduction of saturated and

unsaturatedcarbonyl.o,.npo'nd',Acidestersandnitriles'Additionofgriganardreagents'
organozincandorganolithiu''"tg"nt'tocarbonylandusaturatedcarbonylcompounds'Witting
reaction,Nechanismofcondensationreactionsinvolvingenolates-Aldol,Knoevenagel,Claiesn,
Mannich, Benzoin, perkin and stobbe reactions, Hydrolysis of esters and amides ammonolysis of

esterS.

Elimination Reactions- The E2, El and ElcB mechanisms and their spectrum'Orientation of the

double bond, Reactivity- effects of substrate structures, attaking base the leaving Eroup and the

$z \0/\



UNIT-V

Pericyclic Reactions -Molecular orbital symmetry, Frontier orbitals of ethylene, 1,3-butadiene,1,3,5

hexatriene and allyl system,, Classification of periycyclic reactions, Woodward-Hoffmann correlation

diagrams,FMO and PMO approach, Electrocyclic reactions-conrotatory and disrotatory motions,4n

4n+2 and allyl systems, Cycloadditions-antarafacial and suprafacial additions,4n and 4n+2 systems,

2+2 addition of ketenes, 1,3 dipolar cycloadditions and cheleotropic reactions, SiEmatropic

rearrangements-suprafacial and antrafacial shifts of H, sigmatropic involving carbon moieties, 3,3and

5,5 sigmatropic rearrangements, claisen ,cope and aza-cope rearranBements, Fluxional

tautomerism, Ene reaction.

Green Chemistry- Twelve principle of green chemistry, Awards of Sreen chemistry international

organizations, promoting green chemistry,Recycling of waste.

Books suBgested

1 Advanced organic Chemistry- Reactions, Mechanism and Structure, jerry March, John Wiley.

2 A Guide Book to Mechanism in Organic Chemistry, Petrer sykes, Longman.

3 Organic Chemistry, R.T. Morrison and R. N. Boyd, Prentice-Hall.

4 Reaction Mechanism in Organic Chemistry, S.M. Mukherji and S. P. Singh, Macmillan.

5 Pericyclic Reactions, S.M. Mukherji, Macmillan, lndia.

6 Stereochemistry of Organic Compounds, E.L. Eliel and S. H. and S.H.Wilen, John Wiley (Asia).

7 Stereochemistry of Organic Compounds,D. Nasipuri, New Age lnternational.



Chhindwara University, Chhindwara(MP)

Session r2O2O-21
Class/ om : M.Sc.Chemistry

Semester/ t+s{: Il (Bfiq)

Chemical DYnamics
Methods of determining rale laws' collision theory of reaction rates' steric t'actor'

activared complex tt'.ory. at'itni* tluution and the activated complex theory:

ionic reactions. kinetic salt "letit' 
t'i"Oy state kinetics' kinetic and thermodlnamic

control of reactions, treatment-o'i"un"i'notlt'tat reactions'. Dyamic chain (hydrogen-

ffi;;;.";;;;, pvt"rv'i' of acetaldehvde' decom.position of ethane)'

,ir"i".i.rn"rl<rryd,ogtn-u'o*int and Iydrogen-chiurin^e-reactions) and

ffi;;;il;;"iutvrir]tinttic' of enzyme reactions' general features fo fast

HHil. ;il;;l r.,i'."ir"" Lv ni* * etr'' od'':rl-1;::::i".1, 
11 111,.",,,,,reactlons' sruoy .,t r''r '"""'""",iJ **runa" "trtoa' 

dynamics of unimolecular
ohotolvsis ad the nuclear magn

IJ""l'J;i;i;;;*" rli"'r'Jr*""i ""J 
Iit*nu'n'perger-Kassel-Marcus (RRKM)

Su rface Chemistry

i,lili!t,."r",'".. capillarl action' pressure difierenee ar'ros5 cur\cd surlaec tl'cplru"'

eouationl. vapour pressure or ir"pitittftf "itl 
equaliott)' (iibhs ad:r'rptitrrt istrtitcrlr''

"ffi;il;;l-;i;.;;,., tsEi:lq"ii"ti' Strrlace lllnts trn liquids (l-lectr.-kirtetie

phenomenon).

Title of Subject / fisq 6'r qftf6: Physical Chemistry

PaPer/ur<v-a : III

Max. M arks/erflsooqeio : 4o+ I 0 C CE Min.

theories for unimolecular reactionsf

Micelles

conduction.

II

: l5+04 CCII

'J'r'."tlll"",t* agents, classification of surface active agents',',if]]::::t:l;
;il,,li"nli:;;"H;.trt'' ",i"'i'r"itu''on"nt'utioltY:.1::*::::lt-ctins 

the
rryuruPrrt'ur! -' - :,n 

uinoing ro micelles, tltt':'q{l"Ti:: "jCMC of surfactants, counter lc

;j;Jli;;ion-ehase separation u*t tutt action modeis' solublization' micro

emulsion, reverse micelles

Macromolecules
Polvmer-definition, tvpes ofpolymers' electrically conducting' fire resistant' liquid

;Jiil"t;;;;:ki;il oi porymerization. mechanism of porymerization.

i;'.t;ri;;;;t;:'nu.u", uno' ,nuts average molecular mass' molecular mass

;;;;;;;;,i;; osiltometrv, viscometrv, dlffusion and light scattering nrvihods)'

sedientation, chain configuration of tu"tornoteoules' of average dimension of

average determanetio4.

entropy balance equatrons ror diffe'ent itre'ertible pf-lttli.?.ll1"lt*ll-;
.il#;"iffi;tl. j1,""tr"t*ations of the generalized uuxes and fbrces' non

eouilibrium stationary ,,u,",, pt''tno*tnologicil equations' microscopic reversibility

;;;'ffiJ;;;.ipt.i.iiv-,.r"ii"ts, electrok-inetic phtno"'u' dirtrsion' electric

Unit ll

Unit III

\->/ 6:'? Ygv(@



G-r v V

*

Y>
$z

Electrochemistry
;ffiffiffiJf solutions Debye-Huckel-onsager treatment and its extenston'

ion solvent interactions' o*yffi";;;H* rno[t' m"'rlrodvnamic's of electrilled

interface equations. Derivation "i 
tfttt'"-t"pifft'ity' Lippmann equations (surlace

excess), methods of dttt'rn'naiion' Structure of electrified interl'aces'

Overpotentials, exchange "u""ni 
atntity' derivation of Butler Volmer equatton'

Tafel plot. Quantum u'pttttr.,i't't'i'gt iiunittt ut electrodes-solution interlaces'

quantization of charge t'""""''tui"?'in:, i:n::lil,::;:::::i?:::;t["$i:it'"
::lli'Jil;T :l :ffi''ffi ;:Lld: ;ij#;i'ril ]Jiu'tn i""'ru'o structure or doub'e

laver interfaces. Effecl ofIight ti tt'"iJ"'J"'"t solution interlace Polarographi

ffiJ:'iiiffi;quaiion; ha-lf wave potential and its sisnificance'



uNtT-l

Nuclear Magentic Resonance Spectroscopy

Nuclear spin, Nuclear resonance, Saturation, Shielding of magnetic nuclei' Chemical shift and its

measurements, factors, influencinE chemical shift, Deshielding, spin -spin interactions' Factors

lnfluencing coupling constant "J" Classification (AXB' AMX' ABC' A282 etc )' Spin decoupling' Basic

ldeas about instrument,NMR studies of nuclei other than proton- 13C' 19 and 31P Ft NMR'

adva ntages of FT NMR

UNIT-II

Nuclear quadrupole Resonance Spectroscopy - Quadrupole nuclei' Quadrupole moments' Elcctric

field gradient, Coupling constant, Splitting, Applications'

uNrr-lll

ElectronspinResonancespectroscopy-Basicprinciples'zerofieldsplitting'Kramer'sdegeneracy'
Factorsaffectingthe'g'value.lsotropicandanisotropichyperfinecouplinBconstants'Spindensities'
Mc Connell relationship, Measurement techniques, Applications'

UNIT.IV

X-ray Diffraction

Bragg condition, Miller indices, Laue Method, BragB method' Debye Scherrer method of x-rav

structutalanalyslsofcrystals,lndexreflections,ldentificationofunitcellsformsystematicabsences
indiffractionpatter,StructureofsimplelatticesandX.rayintensities,Structurefactorandits
relation to intensity and electron density, Phase problem, Description of the procedure for an X-ray

structure analysis, Absolute configuration of molecules'

Chhindwara University,Chhindwara (M'P')
Sessionr2020-21

Class / offi : M.Sc' ChemistrY

Semester / di-et , ll (lfffq)
Paper - IV

MCH.2O4 SPECTROSCOPY ANb DIFFRACTION MATHOD II

Max. Marks / 3rfudtrq3io : 40+10 CCE Min. Ma rks/.rl{d'l3lo l5+0J ( CE

UNIT-V

Electron Diffraction- Scattering intensity vs scatterinB angle, Wierl equation' Measurement

technique, Elucidation of structure of simple gas phase molecules' Low energy electron electron

diffractionandstructureofsurfaces,NeutronDiffractionScatterinEofneutronsbysolids
measurement techniques, Elueidation of structure of magnetically ordered unit cells'

SYNTHESIS OF NANO MATERIALS

Physical method- laser ablation evaporation sputtering & solvated metal dispersion'

\sv/ \..,.r,- \ -



Max. Marks / qfu6f,q3lo : 40+10 CCE Min. Marks/a{fl3lo l5+0'l CCU

1 DeveloPing of
simple formulae

small computer codes using any one of the languages FORTRAN/C/BASIC involving

in Chemlstry, such as Van der Waals equation

UNIT.I

lntroduction to computers and Computing - Basic structure and functioning of computer with a PC

as illustrative example, vr"mo|.y-t/o devtes' Seconda'y 
".o.t1g" 

computer languages' OO"ra:)::

systems with Dos as an "*ttoL 
i*'luttion to uNlx and wlNDows' Principles of programmtng

Algorithms and f low-charts'

uNlT-ll

Computer Programming in FORTRAN/C/BASIC - The language features are listed here with refrence

to FORTRAN, The instructor may choose another language 
^such 

as BASIC or the features may be

replaced appropri.,"ty) gl"rn"n-tl oi ttl" torno"" language Constants and variables Operations and

symbols Expressions, eritnmetlc ut'gn'"nt statement lnput and output Format statement'

Termination statements' u";;;;t;;rnents as lF or.Go ro statements' LoGlcAL variables and

DIMENSIoN, Do statement t;;;i';;';t;;",nent (student learn the programing losic and these

language feagy hands on e*pe'i"nce on on a personal computer form the beginning of this topic'

uNlT-lll

Chhindwara University'Chhindwara (M'P')
Sessionr2020-21

Class / ogt : M'Sc' ChemistrY

Semester / it-et ' lI (trftq)
PaPer - V

MCH-205 COMPiJTER FOR CHEMISTS

2 chemical kinetics (determinatlon of Rate constant) Radioactiove decav (Half Life and AveraBe Life)

3 Molarity nd Molality of solutions'

4 Evaluation Eledctronegativityj of atom and Lattice Energy from experimental.deteT:tl:'"t

molecular weight and percent;ge of element organic compounds using data from experiments

metalrepresentationofmoledculesintermsofelementarystructuraIfeacruressuchasbondlegles'

UNIT-IV

Use of Computer programs- operation of PC' Data Processing' Running of standard and Packages

such as MS WoRD, MS exc'i -'p"titf 
"'phasis 

on calculations and chart formations X-Y plot

Simpson's Numerical lntergartion method Programmes witgh data preferably form physical

chemistry laboratorY

UNIT-V

lnternet- Application of lnternet for Chemistry with search engines Various types of filse like PDF'

.lPG RTF and Bitmap, Scanning oMR' Web camera

Books Suggested r Fundamentals of computer V Rahjaraman (Prentece Hall) Comistry'

(TATA Mc Graw Hill) Computer p'ogt"ing in FoRTAN lV-V Raiaramen (Prentice Hall)

K.V. Raman

^\w
,*



Practical

MS.c. Semester - II
Duration - 6-8 hours in each branch

Physical Chemistry Max Marks - 33

Physical ChemistrY

ConductometrY

Potentiomentry/PH metry

Polarimetry
Record

Viva Voce

8

8

8

4

5

Conductometry

i-Determinationoithevelocityconstant,orderofthereactionandenerg)ol'activati(tr')
for saponification of ethyl acetate by sodium hydroxide conductometrically '

ii-DeterminationolsolubiIityandsolubilityproductolsparinglysolublesalts(c-.9.
PbSO+) ConductometricallY'

iii- Determination of strength ol' strong and weak acid in a given mi\turc

conductometricallY.

iv-Tostudyoftheefl-ectofsolventontheconductanccofAgNol/aceticacidandio
determine the degree ofdissociation and equilibrium constanl in dillcrcnt solvcrrts lnd

intheirmixtures(DMSo.DMF,dioxane'acetone.water)andtotesttlrelaliditlol.
Debye- Huckel- Onsager theorY.

v- Determination of the activity coefficient ofzinc ions in the solution ol'0.002 M zinc

sulphate using Debye- Huckel's limiting law.

Potentiometry/pH metry

l- Determination of strengths of halides in a mixture potentiometrica lly '

2- Determination of the velocity of mercurous ions potent ion metrically '

3- Determination of the strength of strong and rveak acids in a given mixture usittt rt

potentiometer/pH meter.

4- Determination of temperature dependence of EMF ola cell'

5- Determination of the formation constant of silver-ammonia complcx and stoichionlctrl ol'

the complex potentiometerically.

Polarimetry

Determination of Rate constant for hydrolysis inversion cane suger using of polarirnetcr.

Determination of specific rotation for different corbohydrates'
l-
2- v(e /- -/' u'/

rr, ,- \ Fl'---v __----.-r1



of metal ions by hYdrogen &

Chemical method -Thermolysis sonochemical approach' reduction

methanol.

Books suggested

I IJJiJJ iliiliTllJ;i;HiJ;::il':H; '"' 
chemica'| anarvsis d H windwav and F L Ho'

WileY.

a. cf'r*ittt application of Group Theory' F'A' Cotton 
' '

4. lntroduction to fvfofecufa'r ip"ctoscopy G M Barrow Mc Graw Hlll'

5. Basic Principalof Spectroscopy' R Chang' Mc Graw Hill

6. Theory and application t"O?u 
"o""roscopy 

H H Jaffe and M orchin' IBH-oxford'

7. lntroduction to pnotou"f"tiron to Photoelectron SpectroscopY P K Ghosh' John Wiley'

8. lntroduction t" "*""t't 
*"l"tt'ntt A Ct"ington and A D Maclachalan' harper & Row' +

w



Chhindwara University,Chhindwara (M'P')
Session r2020-21

Practical
Class / osr : M.Sc' II ChemistrY

Semester / tist , Il (ffiq)

Duration - 6-8 hours in each branch
ORGANIC CHEMISTRY

Qualitative Analysis
Separation, Purification and identification of Binary / 'fernary lni\ttlre'

V iva-
Record-

Organic Synthesis

. Aldol condensation Dibenzal acetone from benzaldehyde (6)

o Sandmeyer reactuion : p-Chlorotoluene from p-toluidine

.AcetoaceticesterCondensation:Synthesisolethyl-n-butylacetoacetatebl'A.E.Il.
condensation: b- Benzoyl propionic acid from succinic anhydride and betrzene'

.Aromaticelectroplrilicsubstitutions:Synthesisofp.nitroanilineandp.bronroaniline,

.l.heProductsmaybeCharacterizedbySpectralTechniques.Interpretationofsaturatedand
unsaturated hydiocarbons. Alcohol Phenol, Ether, Carbonyl ComPounds (6)

Qualitative Synthesis

o Detennination ofthe percentage or number of hydroxyl groups in tlrganic (6)

Compound bY acetYlation method.

o Estimation oi am ines/phenols using brominated bromide solution/or acetylation method.

o Detennination of iodine and Saponification values ofand oil sample

o Determination of DO.COD and BOD of Water sarnple'

. Estimation of commercial glucose solution'

Communication Skills:

l. Scientific writing: Writing a Scientific Report on a project undenaken or an c\pelinlent

conducted ( theory + Practical )
2. Gestures / postures - Body language, gesture, posture 

.

:. Crorp discussion civing uf of PREP' REP Technique' horv body languagc during groLtp

d iscussion.

Max Marks - JJ

(6)

4

5 \ \.k
\Nz N{).....// 

/



rcLo&tANrc c(E-ryt&-
Practical-Chemistry
MS.c Semester- ll

Water AnalYsis
Prepration
Record
Viva-Voce

t2
t2
05
05

Marks - 34

' 
*"t::ilfl}1'r'.,arro 

method), alkalinity, chemical oxvgen demand'

their studies bY l R electronci spcctra'
'.a"*..*"",.. Handling ol'air and

2. PrePration

Prepration of selecred inorganic compounds and

H,4"!tU.".t, E.S.R and magnetic susceptibility

moisture sensitive comPounds'

I . [CoQ"lH:)6][Co(l'{O:)o]
2. [Co(PY):Cl)u]
3. [Ni(NHr)6]cl,
4. [Ni(dme):
5. ICu(NH:)+]SOaH:O
6. VO(acac)z
7. Cis.KIC(C:Oa)2(H:O):1
8. NalCr0\H:)z(SCN)rl
9- K.,tFe(C:Or)rl
10. Purssian blue' Tum bulls blue

"a

\r
V
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c hhindwa r" yJ;,T:,jli,fi:li "o* " 
ra(M p)

Class/ oel : M'Sc Chemistry

Semester/ Q-tqTs : lll

Title ol Subjett / Bqq'; rfido : Application of Spectroscopy - I

PaPer/rr va :l

Max. Marks/stlso-oq ero : +o+ io cci' Min 1431[3/q{dr{ ero : 15+04 ( ( lr

:i::ffx't;sJ.''.:Hi::i:H tbr d1 - dc) svsrems in octarredral" terrahedrar and scluare

planer comPlexes'

Vibrational SPectroscoPY

;ilfiil" ;;ii' ;-,i: 
:l, ":,y i ^.Xi,t Xliff ,.To "in';, 

ffii,i;' ::f ni.i J:i
arnbidentate ligands' nltro

fil;ii;;", ;;:;nunt' nutin spectroscop) rnd its rppr tcattons'

Llnit I

Llnit ll

t'nir lll Nuclear Magnetic Resonance Spectroscopy,- l;,i .,.,in-=oin inreraction. shi,. lding, n* r r r 
mnri:]li- """;xli:H:#i 

"I'fl 

;i:ll:;:?l:l"rl"'"i'ni'1 "r"' ""'r

correlation ,u, n*."",'o""j.jin lu,r]"n tutipt.l.ti.. oi.nnic. aldehldic and arolllatic)

and other nucrei farcohols. phenols. 
"not.. 

.oJ*; iic acids. iminc-s. ami..les &

marcapton)'

tlnit lV Nuclear Magnetic Rcsonance Spectroscop] - ll
clhemicalt-tht"g*;iit;;'"iiJtnt*'i"""iomnlexspinspininteractionbct\recn
rw_o. three tou, uni t-,*'*.i.r (t ord., spectray lt"reochem istry. hindered rotatlon'

Karplusvurve-v"'iuii"""it""plingconstant"ri'iitt-aitotatttaangleNMRshili
reagents' totttnt "ti"tit 

Nucleai orerhauscr etlcct (NO[:)'

L nit V Mossbaucr Specrroscopl llasic principles' sncctrrl pJrameter: unJ spe;trttnl

displal.Applica.i;;;i;li.:teehniqueturt-,",,rudi",-ot:rlihondinganJ:trttcl'rtl,csrrl.
F e+2 and Fe+3 compounds including those ol

intermediate spin' (2) Sn2+ and Sn4+-conipounds nature of M-L bond' co-ordirration

number. ,rrucrur.l l;1.l ,,;0.;;;,.,r of ,,rxielation statc and in equivale nt MB atotrls

C--z

@, %">



chhindwar" y;:H:llbtolli"u*'ra(MP)

Class/ o&il : M'Sc' Chemistry

S.me'tt't r{i-gr : lll

ritle "f 
s'bj;;;'ffi or {!o :'Photochemistry

ro*,0..llot 'o- iitn]*urks/q{ffi st6 : I5+04 c( 1r

photochemical. Reaction- .,ir radiation u irh mattcr, tl pes ol excitarions' lutc ol'

ini.ru.,ion of electromagnell:"il] lrr".i., ;t excirarion energv' actinometrl

exc ited molecule' quantum Yr

lii:I,Hil:T: :1,:"1"J1x.,Y,""I1 "[::.'$::, :11 ,,!Tillil"=',,]'1,?,nl'lii"
;;,;,*l;;ii"" .i ,i" .::l],Ti "'iii'J1"":t''pt ",".r..".'.4 

reactions-prtoto

^f nhotochemical reactlo

:i"J.i;i;;;' gas-Phase PhotolYsis

Photochemistr) "t.l.l}t:i.,sn. olelinic honJ-geomctrical isomerisnt' cl clisrrtion

lntrimolccular rcactlons.o.r,.L"''onJ 
t.S-di.n.r.

reacti()ns. rcarrangemcnt ol

;il,il;;t" 
-ur 

Aromaric comPounds

i#;;;i;"''ddition' and suhstitutions

Photochemistr) "t 
t"oi.i*of,'"iffirn..-ru,,,rated. cvclic and acl clii p'

lntramolecular reaclions ol 
B unsarurared compoun\rs. cl clohexadien' 'ttes

v unsaturated and a A t1"""'i,1"^].,"- i".. und oxetane formation'

I","H:i;';l;; c1 ioaadltion rcactions-dimerisations 
and

I.Jnit I

U nit Il

Unit lll

Unit lV

Llnil V Miscenaneousplt"..h"tlt-t?.lolrlufL'otllrr,.,rearransemenr.Barton
Photo-F ries reactions 

"'- :":';:;.' r;ilionr. ptrto.f-,.n-',ical lormation

Singlet molecula' "IyS:i .t:: ilo,o.*'.*i ury of vision.
Photodegradation of PolYmer

reactlon.
of surog.

uG=.:- '/

lr //
v* --
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Chhindwara U niversity, Chhindwara(M P)

Session r2020-21

Class/ om : M.Sc' Chemistry

Semester/ thcs{ : III
Title of Subje.l 7 ftvo mI Yiffi : Environmental Chemistry

PaPer/rz< q;l : III
yu*. 1,,441ks/o{fum-dq sro : 40+10 CCE Min. Marks/ql-ol 3ro : l5+o4cc'u

t.lnit I

Pu61.u 1615/fr-+*ur

Atmosphere
ei*"trit .ri. layers. Vcnical temperature pnrfile' heat/radiation budget of thc carth

ui.orpfr.,. ,yri..r. properties oi'troposphere. thcrmody nanric derir ation ol lapsc

iura. i"aparutrre lnversion. Calculation of Global nreans temperature ol'thc

uin orph.i". Biogeochemical cycles of carbon" nitrogen' sulphur' phosphorus'

oxygen. Residence times.
Atmospheric Chemistry
Sou.ce, ol trace atmospheric constituents : nitrogen oxides" Sulphur dioxide and

other sulphur compounds. carbon oxides. ohlorofl uorocarbons and other haltrgcn

compounds. methane and other hydrocarbons'

Tropospheric Photochemistry
Uechunirrn Photochemical decomposition o1'NO2 and formation ol ozone'

Formation ofoxygen. atoms. hydroxyl. hydro peroxy and organic radicals and

rrvaiog.n p"ro*i'di. Reactions ol ni'aroxyt radicals with-methane and other olganic

.irpiunir. Reaction of oll radicals wirh so2 and No2. Formarion of Nirrate

radical and its reactions. Photochemical smog meleorological conditions and

chemistry of its lbrmation.
Air Pollution
Air pollutants and their classiflcations. Aerosols-sources. size distribution and ettcct

on visibility. climate and health.

Acid Rain
Definition. Acid rain precursors and their aqueous and gas phase atnlospheric

oxidation reactions. Damaging eff-ects on aquatic lif'e. plants, buildings-and health.

Monitoring of SO2 and N02' Acid rain control strategies

Mechanism ol Ozone formation. Mechanism of catalytic ozone depletion. I)iscoverl'

ofAntarcticozoneholeandRoleofchemislryandnreteorology.ControlStlategies'
Green House Effect
'l'errestrial and solar radiation Spectra. Major green housc gases and their sources and

Global wal'ming potentials. Climate change and consequences'

Urban Air Pollution
Exhaust emissions. damaging effects of carhon monoxide' Monitoring of CO' Control

strategies.

t Init ll

L-lnit lll Aquatic Chemistry and Water Pollution
Redoxchemistryinnaturalwaters.DiSsolVedoxygen.biological.oxy'gendcnrand.
chemicalo*ygendenra,d.determinalionol'Do.BODandCOD.Aerobicand
anaerobic reactions oforganic sulphur and nitrogen compounds in water acid-hase

chemistrl, of fiesh water and sea uater. Aluminunl. nitrate and tluoride in u ter. \
Petritlcation.Sourcesol'waterpollutionTreatmcntolwasteandsewage\
purification of drinking uater. rechniques ol putil\cxttxro oo^2" 

/ Vy'tJz \ , ^#Y\ rt./



Chhindwara University, Chhindwara(MP)
Session :- 2020-21

Llnit lV Environmental Toxicologl
Toxic heavl' *.t"f.' ftl"'i'ty' lead' arsenic and cadmiunr' Causes of toxicitl '

Bioaccumulation, ,our... of h.uul nretals. Chemical speciation ot'Ilg' Pb' ''\s' and

Cd. Biochemical and damaging eltects'

Toxic organic Co,pouni: Festicides' classillcation" propcrties and uses o1'

organochioline and ionospheres pesticides detcction and damaging ettects'

Polychlorinated biphenl ls : Properties' use and environmental continuation and

e ffects.
Polynuclear Aromatic [Iydrocarbons : Source' structures and as pollutants'

Soil and Environmental Disasters' Soil composition' micro and niacrcrnutrient' soil

;;iiffi ;y' iliti r"r.. pt u'ti. an metals' Meth:d: :' f*"91"1:::11:::,.?,n"0'
tlnit V

il;;;;r;. ci.*"iylirr,,r.. mile istand. Minimtata Disease' Sevoso (ltalv)'

London smog.

Q-v v
,il"r?"r','-

\uz \sryY



tinit I

t lnit ll

Chhindwara U niversity' Chhindwara(MP)
Session z-2020'21

Class/ om : M'Sc' Chemistry

Sernester/ t-i-rrs : ll I

Title of Subjecr I nsq ot Pfi{6 : Chemistry of Materials

Paper/w qa : lV OP l-l
Max. Marks/sTferf,f,q ero : +o+ro cf E Min Marks/qroc eto : 15r04 ( cl:

Puni.u1a15/f,{+{ul

A. MultiPhase materials
Ferrous alloys: Fe-C phase transformations in lerrous alloysl stainless slecls' non

lenous alloys. propenies tl lt;;;;;;;;n-ft"o" allovs and their applicati.ns'

ii. ci".."t cttamict, Composites and Nanomaterials

Glassv state' glass formers;';l;'; modifiers' applications Ceraiiiic structures'

mechanical properties, tftV p'"iti'o'-ntfractories' characterizations' propenies and

ffi *::.:J': compositesr dispersion-streng',ht*9. ill- purticle-reinforced' fi rbre-

reinforced composites.n.,ut'o"J*iit to'po"sites N anocry stall i ne phase' preparation

pro""iur".' special properties' applications'

A, Thin Fitms and Langmuir-Blodgett Films

Preoaration techniquesr t"d;;;;;;;;itt'ing' tt't'itut processes' MocVD' sol-gel

"tc. 
Laneuir_Blodeeu (LB) til:';;;ffii;;niiqu... photolirhography. properties and

applications of thin and LB films'

fi*fJf#ryil1lu"iour, . 
thermotropic liquid. crystals' positional 

-"19:ll^^b::1
orientational o.d",, n"rnut'" u-nJ "tttit mesophases; smectic-nematic transltlon ano

clearing temperature -h"tJ;;;pi;:-;i;;;; ;il schlieren textures' twisted nematics'

chiral nematics. t., u"ungt'itniin smectic A and smectic C ohases' optical propenies

of liouid crystals oittttt'it"i"tipti'uiriiv t^J aitrtct'ic constants Lvotropic phases

il ;i;; aJ..ription ofordering in liquid crystals'

il":,$#.il:#:::il:[,. and configurarion.. crystauinity. srress-srrain behaviour.

thermal behavior' polymer t;; iliilit';pplication" conjuctiong and t'erro- electric
Llnit lll

polymers.
B, Ionic Conductors
Types ol ionic conductgors'
( Frenkill: vacancy mechanlsm'

mechanism of 'conduction in

ionic conductors.

mechanism of ionic conduction' interstitial jumps

litlrti"" .ro.ri"nic conductors: phase transitions and.

superionic conductors. examples and appltcattons ot

Unit lV
S:?I"l'ffi[lilX. n,rn rc superconducrivirv in cuprates. prepararion and

characterizalion of- l -2-3 uni i'li '""rials' 
normal state properties: ani:'otropy':

temperature dependence oi electtical resistance: optical phonon mgdes'

suoerconducting statel heat tuputityt coherence .length' 
elastic constants' posltlon

lifltimes, microwave. .u'"'ptl"l-ptiti"g and multigap structure in high Tc materials'

applicationsofhigh'lc mateirals.' ,7- ao\l ^ 

^

applications of high lc matenars. /1 gl

z,- =- W \^l#^.\sr./



Unit V

Chhindwara University, Chhindwara(MP)
Session z-2020-21

A. Materials of Solid State Devices

Rectifiers, transistors, capacitors-lV-V compounds' low-dimentional quantum

structures; optical ProPerties.
B. Organic Solids, Fullerenes, Muleuclar Devices

a;J;ii;g orgunic., organic superconductors, magnetism in organic materials'

Fullerenes-doped, fullerenes as superconductors'

Moleuclar ,..iifi.., and transistors, artificial phytosynthetic devices' optical storage

memory and switches-sensors.

Nontineu, opti.al materials; nonlinear optical etfects. second and third order-molecular

iyp..p"i"rii.uirity an second order electric susceptibility - marerials for second and

third harmonic generation.

,2- {n--,, zV
6"a- $"
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Chhindwara U niversity, Chhindwara(MP)
Session Y2020-21

Class/ oe+ : M.Sc. Chemistry

Semester/ti-tss: lll
Title of Subject / lqEq fl ri{-fi : Polymers

Paper/rr< qa :lV OPT-2

*u*. P1utLt7s1fuom effr : 4o+10 cCE

c- Colordination and metal chelate polymers'

Basics
i.i"n"n.. ol'polymers. Basic conceprs: Monomers' repeat units' degrce ol'

n,rlvmerization Linear. hrancneJ and netuork polvmcrs ( lassillcatittn oi

::iiH=.i;;l;.,i^ii""' .",atnsation' additlon/radical chain-ionic and

[;"i;;.r';it;n.'e.,tv,,".itution condition rnd polymcr reactions

Poiymerization in homogeneous and heterogeneous s'vstems'

Polvmer Characterization
;ilit;;il;'t;.riJ. '',"r"uru' 

weight concept Number' weight and viscosit'v

averase molecular weights PoiyJi'ptrs"ity an molecular weight distribution lhe

il:l'::, lil;;;.. .i:'""rt.,"r"' wei ghi: Measurement of molecular-wei ghts

F.nd-group. viscosity. tigtrt scatiering' o'smotic and ultracentrifugation methods'

Analysis and testing of PolYmers
Chemical analysis nt poty'.'.,rt"'-'ptctroscopic methods'.X-ray ditlraction sttrdl '

ft4i.r".."py. if,.rmal analysis and ph1sieai testinB.-tensilc strcngth Fatigue'

in,pua,. r.ut. resistance, Hartlncss and abrasion resistancc'

Inorganic PolYmers
A seneral survey and scope of Inorganic Polymers special characteristics'

classification- homo and hetero atomic poll mcrs'

Structure. Properties ;rnd Applications ol
a. Polymers based on boron-horazines' boranes and earbpranes'

;. P;ifi;;t based on Silicon' silicone's poly metalloxanes and poly metallo

siloxanes. silazanes.

Structure. Properties and Application of Polymem.

;- P;j;;;t iased on Phosphorous-Phosphazenes' Polvohosphates

i ir":;frn.r, i".ea on Sulpirur-retra sulpiur teranitride and reated compounds'

3lfi : 15+04 C('EMin. Marks/qrdq
Particulars/i{+wr

_ &, ,&\*kL;wz

tlnit I

llnit ll

LJnil III

Unit IV

LJnit V



Chhindwara U niversity' Chhindwara(MP)
Session r2020'21

Class/ oen : M.Sc' Chemistry

Semester/ t+'iqss : Ill
Title of Subjett I A* ot {ft{6 : Het-erocyclic Chemistry

PaDer/trr qa lV : OPT-3

Max. Marks/3Tlsm-f,rr * , oo-'o[ti Min Marks/q+m 3ro : ls+04 c( F.

Pu61.u1615/fuNUI

Unil I

unir ll

Llnii lll

l.,lnit lV

Nomenclature "l 
H::tl"^:l^t:t:'rerlclature 

(liantzs MCli-widtran slstent) tirr monocyclic
ReDlacclncllt and s) stelllatlc non

lLrsed and hridged hcteroclcles

l::Hl.;liHiil'ili*,ou' o''u'n'naric rtetcrocle-rc:':::;:',:,1'1"'""rcturart\ 
pr 

'j' 
crircri'r

of arornaticit1 tbond lengths' 
'",r* 

ltllit"'ani t"""'*tui ttt itt' l''' tt NvR-spectra LrnpiricaI

resonance energ)' delocall/'';;"';;;;) atttl De"rar rcsorralrcc cttergl' diirrrragncttu

susceptibility exaltations) ff"trot'"':itit 'ecctil 
itl arrd tautoulerisnr in 'trotllattc

heterocY cles.

Non-arornatic Heteroclcles , :.-^ ^-.r ,h-i, .^n-e,rre.cc: i, srnall rirrg lrctdr,.,clelcs
q,rui,,t-Uo,,a atrgle and torsiotlal strain: and their conreqtlellces

Conformation of sit-me'nbe'ei ft"*'""i"f"t with reference to-tnolecular geometrr ' barrier

to ring. inversion. pyrarnidal L"tttitl't 

""a 

l'l diaxial interaction Atcreo-clectron ic eff'ect's

arurrt-cric and rvlated tn'ttt' nit')L lt "'i'*"t 
iu"'-t't tt"rgcrr h"rrdirtg attLl ittterrtr"lcettlrr

rrucreoplrilic erecrrop'iric ,,,],.;:l:;r: ii.,;;;).1t. slrrrirc,is-principles of lrcreroclclie

lffi;il ;;r.,* cictization reactions and cvcloadditiorr reactrons'

Srutt nlng HeterocYcles
-lhree-tnembercd au<l tbur-membered heterocycles-sy'rtthesis and reactiotrs of azirodines'

n*i*]"r.,lliron.t. azetidines' oxetarles arrd thietancs

S"n;o-ftr."A Five-Melnbered Hetcroorcles

Syrthesis and reactiotrs i"tr'ai't* l"alti'*i upplittt 
'on' 

ol benzoplrroles Bezotitraus and

benzoth ioPhenes.

Meso-ionic Heterocycles : heteroclcles oftlpe-A
rl.,].rui .tutrin.ntion. cherristry of some inrpofiant lreso-lonl(

and B and their aPPlicatiolls'

Si*-tU"*f".".t Heterocycles rvith one Heteroatom

Svnthesis and ,"u"tio" orp."'yti;; t;lt;;;;p;;"nes arrd their i:()rnoarison rr ith pl r'idinitrrtt

& thiopi'ryliunr salts and ;i;ffi;':;;']ii;;l;-;; reactiLrtr\ ol' quionlizirrrtrnr and

!;iti.l,?rJ:;; ii:ff:;H:'*ili:i:':1"il:": Heteroatoms: Svnthesis and reactions o1

diazones. triazitles. ttuo'int" una 
'ittl']nt' - 

stut'''*ud ['arge-t4embered [leleloc1'cles

Svnthesis and reactions ..rr ur.pin...'o*.pines. thiepines. diazepines. thiazepines' azocltles'

diazocines. iiioxoc ines and dithiocines

Hcterocyclic Slstems Conraining P' As' Sb rrnd B.

lleterocvclic ,ingt tontu'n utg 
"pirrtpft"i"; 

lntrodtrctiott' tlorrlerrclaturc' slnthcsis and

charactcristics of s- and'o-'n.,"n1b"recl. ring sr stc'rnsphos pltor inres.. plttrrlrhrrrttres'

;i,,,,:tj,:i;;,;.:a,rd pl'u'pl"'lt' Hctcr"c)clii rirrrs c(rrrtairrinr'A' arrtl Sb ltrttitltrett"tt'

s\ttthesi, u,,d cl'a"cte''tt'"" nif'i-"''iJ n 
""'-'h""d '"'y"\\lclll 

llcteroc]'lrt rirlE'

containing B : lntroduction':r;;":'';;;ti;i;i""J'p"t*i'r"rac/eristics 
oll" :- and 6- 

1
,,,.,nbe,eiringsvstetn J/'. \ _P\ UND5Z \Ir/

Linit V



Chhindwara U niversitvl g^hlind*ura(MP)
Session 

"-2020-21

Class/ oel : M'Sc Chemistry

Semester/ r\{tgs : lll
Title of Subjett I t*'- 't** 

: Physical Organic Chemistry

Paper/ur< q-l lv: OPT-4

Max. Marks/erBoaq ero : +o*ro ili Min' Marksiqrm 3rm : l s+04 c('tr

Particulars/ft+qq

( ()ncepls in Molccullr Orhitrl IMO)un..l Valenec llrrnd (VIJt lltcrrrr

lnrroducrion to Iluckel ,-,-.," 

'tt '"ti""lni'tr 
irviii''ttr"'a as,r mean lo crpluirt nrt"lcrtt

theoretical methods. oar*.Xa'',J.ir",o;;'i; p*,,,r una FMo theorv. Ivrorecular

mechanics. semi empiricar ,'.,r-,"0. ."T.i initio and density tunctional 'rnethods'

'i."# 
^"J'ri*i,"tioni 

of several computational programmes.

LJnit t

tlnit Il Quantitative MO theory : Iluckcl nrolccular orbital (llMO - mcthod as applied ttt

ethene.alllr*i,u,Ljii".'.Quutit,ti',.M()the.lrrionisationpr-rtcntial'IrlCctr(]n
al'finiriesMOenergllevelsOrbital+**ttn'''fitalintcractiondiagranttM()rrl'
simple organic ti;t-t'rn'.sirc'; ;t;il;:'1:lll'buradienc' methane and methrl tsroup

corjrgri'"n and hv per-con!ugation Aronlatlc'Io,rr. 
R.lu,ionship VB conliguration

vatcnce hotld ([]) conliguratitrn tll:l:B^:115",.'pr,.",iri 
"""rg: 

diagrants. ( arrc
nrixing anJ resonalleu ihcrrrl Reactton prt'tt

Crossing rrroatr-#u-" "i:otii"ution 
barrier in chemical reactions'

trrritlll Principlcs"fR:L:l:::.i' ,\r'^nrr^n\ r'nrhaln\ and (iihh's licc c'ncrg1 .Arrrlretritt'

H:|il:ff:1lllffiI:ili"ill'lll' "-irll''l;'';';;"u 'Ilctcrs' 
rrrn':n*rnJs r.\)st'[ rutc

Bell-Evaris Polanfi Principlc Potential tnt'gy 'u'tutt 
model' Marcus theory ot'

electron transfer' Reactivity and selectivity principles'

Kinetic lsotoPe Etfect
Theory of isotope efi-ects Primary and secordary kinetic isotope effects tleal'y atom

isotope eftects''funneling el'lect Solvent etlccts'

Structural Fl l-ftcts on l{eactivitl

[_inear tiee .*rgy'r.r.jj""rrrip" tlr,rrnl 'l'he. I]ammett equation. substituent constants'

theoriesof,.fistituentettects.Interpretationol.6.values.Reactionc()nStantS.
Deviationstionrllammettequation.Dualparametercorrelatins.inductivsubStituent
constant.'fhe Tafl model' sl and sR scales'

L nit lV Acicls. Bascs, Eleclrophiles' Nuclcophiles and ( atalrsis

tunctiotrs ."0 ,"n.ir'.nilii.ri iun., hori an,,l :.li ;rtids ,n.l hr..t. Nu,:lcophilie itr scalc''

NucleofugacitY'.fhe a-etl.ect. Ambivalent nucleophiles. Acid-base catal,vsis-specific and general

catalysis. Br";;;;";.;ri;sis. Nucleoprrilic and electroPhiiic catalysis. Catalysis b1'

noncovalent binding-micellar catalysis'

Steric and Confbrmation Properlies .r. : - .-.--..-r.-
Various type ;i 'i;;; ,.,uin und their inf.Iuence on reactiVity. Steric acccleratitln.

Molecular measurements 01' steric cffbcts upon rates.. Ratcs. Steric LIrl: l'

Conlbrmational banier to bond rotation-sptci'otcop it Ut:ttl'1lll, ol rndividual

conlormers OtVi't 
"^a 

nlonocl clie s) stcms R()tation aroLrnd partial douhle honds *
w n,,.n.uoill#J[:Jil]]y;;;; 

- 
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Unit V

Chhindwara U niversity' Chhindwara(MP)
Session :- 2020-21

Nucleophilic and Electrophilic Reactiritl 
irt. Sohent el[ecr. Kinctic

Struclural and electrontc !'llects on SNI and SNI reacttv-

isrrtr.rpc cllcct> l ntrun'"'lct ulc" aJ''it'ontt lrlcctron transl'er nature ol' SN2 rgactiun'

Nueleophilicity and SN2 '#ti"lt':'[^tta^ 
on cu"ed crossing mode Relationship

bctween polar and' tt"tt'on rrun'ft' reacLions' SRN l. mechanism'

Elecrrophilic reactivity' *t";;i';t't";;;i''' rinttit ol SL2 Ar rcaction structural

efTects on rates and ttr""tititvlt"#"l.,'J* ";;'""th 
to electrophilic reactivity'

:lJr::J."J:T::l Sl;,T::?'-.'"d ren gth' i nter- bond an gres' rb rce constant' bo I d and

molecular dipole momentt ;;;;i;; ;nJ bnna polarizabilit-v' bond dissociation

enthalpy. entropy lntttrnnrttuiui'iJrct'' n'o'nntuic cllects Electrostatic' induction'

dispersion and,.,onun"'n"J,J;i:i*',;1;'3;H[,Ti,:H"r::T]eracti'lrn 
energv'

forcesdbetweenmacroscopr( 
. ) 

" 
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Chhindwara University, Chhindwara(M P)

Session '2020-21

Class/ otll : M.Sc. Chemistry

Semester/ i{irrs : lll
Title of Subject / frqq or Yit-fi : Industrial Chemistry - Heavy Chernicals & Pctroleurn

Paper/vr qe :lV OPT-5

Max. Marks/3lD-6-f,rT ero : 40+10 CCLI Min. Marks/qr+r 3rfi : 15+04 CC'E

Unit I

Unil ll

LJnit III

t.rnit IV

t lnit V

Particulars/ft+qq

Water, Gases and HeavY Chemicals

wut.r,'wut., pollutants, iheir classes with examples. Biochemical oxygen

demand, thermal pollution. pollution by t'ertilizers' detergents" pesticides and

industrial wastes.
Water Purification :

Classipal and modern Methods - Ion exchange' electrodialysis' Reverse

nr,-r',o.ir. Soflening of Hard water. Chlorination and tluoridation'

Gases:ChemistryLarge-sclaeproductin.storage"hazardsandusesol-thet'ollorving
inJustrial gur"r, Ayd,ogen. oxygen. nitrogen. cirbon dioxide. chlorine. 11uorine. sulphur

dioxide, pho.g"n". acetylene' argon. neon and helium

u.uuf ci".i.uts: Manufacture. Physical properties' Analysis' Hazards and

applications of the lbllor'r'ing chcmicals :

tict, Hzso+. HNo. H3Po4. polyphosphoric acid'

NaHCo3. NA2C()3, NaOH. NaCt.. Na2S2O3. Bleaching Powder' Bromine'

Coal & Petroleum
ioui, o.igin and economic importance ofcoal Coal composition' Coal carbonization'

Coal gasiication. C'oal Gas. Water Gas. Producer gas' coal tar industry and nlanutbcture

ofcoil tar based chemicals and their importance' Role as carcinogens' Non-l'uel uses ol

coal. and Cl Chemistry based on MeOIICOCO2 CH4 and CH2O'

Petroleum:originandcomposition.Refining"ReformingFractionationlCracking:
knocking and oitane number, Kerosene and Napthe: I-iquified. Petroleum gas (l.P.G.)

iyntrr.ti. Gas. Synthetic pctrol. I)etrochcmicals. manuf-acture ol'ethl lcne propvlenc.

Butedmne.xylenes.etc'Iiconomicimportancewithparticularref.erencetolndia'

Fats & Oils
Fats & oil Natural Fats, Edible and tndustrial oils olvegetable origin, common fatty

u.id, und glycerides. Hydnogenation ofunsaturated oils, manufacture of vasaspati and

margarine' 
//- A \

6--z -Y , "'{ ," v*-.^ \ w' v-,/rl#-- 4-



M.5c. ChemistrY

Paper : V

semester llt
OPT :- Vl

Max.Marks:- 40+10 CCE

UNIT I

UNIT II

UNIT III

UNIT IV

UNIT V

FluxionalorganometallicCompoundS:.Fluxionali[yanddynamicequilibriain
compounds such as n2-olefin' n3-allyl and dienyl complexes'

*".* tLtf..fi:tt 
nd Applications of organotransition Metat chemistry, J.p. collman, L.s. Hessdus' J R'

Norton and R'G Finke' University Science Books' 
-

. rhe orsanomettllit ;;;;;;;ithe rransition Metals' R H crabtree' John wileY

. Metall;-organic chemistry' A J Pearson' Wiley. 
-.

r organometall't t*'it#* l' r'rJ'ot" and A'singh' New Age lnternational

Chhindwara University, Chhindwara (M'P')

Session ? 2070-2t

Organo Transition metal Chemistry

Min. Marks:- l5+04 ccE

Alkyts and Aryls of Transition Metals :- Tvpes' routes of svnthesis' stabilitv aitd

decomposition pathwaYs, organo copper in organic synthesis

CompoundsofTransitionMetal-CarbonMultipleBonds:-Alkvlidenes'alkvlidvnes'
low valent carbenes anO tt'uyn"'-''ynth"'i'' nttu'" of bond structural characteristics' nucleophilic

i* 
"i..it"ti-,li. 

,.eactions on ihe ligands'role in organic svnthesis'

Transition Metal ll-Complexes : - Transition metal fl-complexes with unsaturated organic

molecules, alkenes, alkvnes, trry"tt' tivr' diene' dienvl' arenefl'r:::l*':T[ffiifl"i.il'#ll
0.0"n,"" ".*," of bonding and structural features lmponar

I"i""*.ir"on'i'. attack on ligiands and to organic sYnthesis'

Transition Metal Compounds with Bonds to HYdrogoen i

Homogeneous catalysis r !i"in-'"t*tr.'t reaction-s ior 
. 
catalvsis homoBeneous catalvtic

hvdrosenation, zeisler-Natta ;;;';;;i;t 9f olel'-1::^-c:talvtic reactions involvins carbon

monoxide such as hydrocarbonyfttion of olefins (oxo reaction)' oxopalladation reactions' activation

of C-H bond.

)),/ tu[*--



l ISNANIc- cl^*'q

Practical-Chemistt-Y
MS.c Semester- Ill

Qualitative determinations of a three aomponents mixturc - 8

ChromatograPhic SeParations : :
Spectrophotometric analYsis - 5
Record - 5
V iva-Voce

Marks - l4

l- Qualitative determinations of a three components mixture - One Volurnetricalll and

two uravimetricallY
u. ir*'. Ni*r- zn*r
b. cu*2, Nir, Fe**.

2- Chromatographic Separations : Thin Layer Chromatographic separatiorl

a. Cadmium and Zinc

b. Zinc and Magnesium

c. Nickel and Manganese

d. Cobalt and N ickel

3- Mole ratio method and continuous variation method fbr Fe-salcylic acid I'c-S( N

complexes ,p."t,opt'oto'iit'i" 
-*"tr'"J 

for de termination ol concertration ol atl

inorganic compound'KMnOa, K2Cr207

G-- v, zrn \
#=v wY



ftn<qrgttr@rgg,E<WI

Class@&Il

SemesterA+g{
Subjectifru-u

Paper

frqq qxa qtT fif6

Physical Chemistry

SpectroscoPY

Chemical Kinetics

Record

Viva Voice

Total

M.Sc.
lll
Chemistry

lll
etrysicat ChemistrY (Practical)

t2
t2
04

05

33

spectroscopy ,"lKa of indication (e'g. methyl red) in (a) alLreoys- and (b)micellar media

l. Determinatlon oI f

Il. Determination ""t""n"t"tti" 
and stalility *"'"* "i'f""tisothicopyanation 

cttt.npler

ion in Solution'

lll. Determination of rate of alkaline bleaching olMalchite green and ettect of ionic strength

on the rate of rection'

Iv. Determination of 
'l'uUif 

ity constant of Fe(lll)- salicyclic acid complex'

V. Lambert Beers Law'

Chemical Kinetics 
---^-^-r r^marinn constant of an intcrmediate conrpler in thc

i"""" ,."*i"ation of rate conslant formati"' t:lt^:

reaction "f 
c. (N;;;l-Hvpophoshphorou:.i::1,::iTi;:l:'Jl::':l''l.M""4 and benzlr

tl. D.rt'rninution olenergy and enthalpy ol actlva'

r,. il::I*,T"ill :}:1X[v or u",iuu,ion or and entropy or activation riom a singlc ki.e tic

run

Iv. Kinetics of an enzyme m icellarcatalyzed reaction'

V. Determination ol order of SzOs'- - I reacllon

,i. Determination of energy of activation 
".t 

tiO-j I reactron

VII.Studiesontf"tfft"i"?'"u'iationofionicstrengthontherateofszOf'-lreaction
vitI. f,ster trydrolysis catalyzed by a base

lx. Kinetics "f 
*ia-"ui"iv"d reaction between acetone-iodine'

s/



Practical

MS.c. Semester - III
Duration - 6-8 hours in each hranch

Organic Chemistry Max Marks - 33

Multi-step Synthesis of Organic Compounds Marks - 8

o'fheexerciseshouldillustratetheuseoiorganicreagentsandrnay.involvepuriticatronol.- 
,fr" p-au." by chromatographic techniques'

o Preparation in 
't"pt' 

ut'n'"oitnt"""t u*)*'tacol Bcnzopinc.lone Beckmantr

,.ur*ngat"n' : Benzophenortc from benzene

o Benzene- Benzophenone- Benzophenone Oxime.Berrzanilidc'

. Benzilic acid rearrangement: Benzilic acid from benzoin'

o Benzoin- Benzil- Benzilic

. Synthesis ofheterocyclic compounds Skraup synthesis

. Preparation ofquinoline liom aniline'

. Fisher lndole synthesisi ttto*tti"" "t' 
Phenylindole tiom phcnl-- lhi'drox ime'

. PreParation of PhenolPhthalein
o PreParation of fluorescein

. Preparation ofeosin liom fluorescein
Markr- 'l

lsola tion

o lsolation ofnicotine from tobacco leaves preparation ol'coloured candlc arrd arrallsts

Preparation of '"-t'io**trcial 
organic products- Marks- {

Preparation nt *:l" "oilt""iut 
o'gunit products such as insccticidc and pcsticidc

Marks- I
I nterPrctation of sPectra

. I R spectra ol phenols & Alcohols' Naphthol's' Aldehvdes' ketones arrd Acids'

o U.V. spectra of'butad"i;';;;t'it diene'ketone'phenol''nsutu "ttd 
corhoxalic acid

Marks- 'l
Cornmunication Skills:

PrcsentationSkills:(l)Howtomakepowerpointpresentation

(2) tsody language during presentation

Viva - 4

Record - 5 ?Z
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Chhindwara University, Chhindwara(MP)
Session :- 2020-21

Class/ om : M.Sc. Chemistry
Semester/ tfss : IV

Title of Subject / frYq o'r rftfu : Application of Spectroscopy - II
Paper/vw ra : I

3IO : | 5+04 CCtlMax. Marks/srf*ocq 3ro : 40+10 CCE Min. Marks/{+.rq 3reF : l5+04 cc
Particulars/frqtur

Unir I Ultraviolet and Visible spcctroscopy Various electronic transitions (185-

800 nm)
Beer-Lambert law, Effect ofsolvent on electronic transitions, ultraviolet bands

for carbonyl compounds, unsaturated carbonyl compounds, dienes, conjugated
polyenes, Fieser Woodward rules flor conjugated dienes and carbonyl
compounds, ultraviolet spectra of aromatic compounds. Steric effect in

biphenvls.
Unit II Infrared Spectroscopy Characteristic vi brational frequencies of al kanes.

alkenes, alkynes, aromatic compounds, alcohols,,ethers. phenols and amines.

Detailed study of vibrational frequencies of carbonyl'compounds (ketones.

aldehydes, esters, amides, acids, anhydrides, lactones. lactams and conjugated

carbonyl compounds). Effect ofhydrogen bonding and solvent eft'ect on
vibrational fi combination bands and f'ermi resonance.

UNit III Nuclear Magnetic Resonance of Paramagnetic Substances in Solution The
contact and Pseudo contact shifts, factors affecting nuclear relaxation, sotnc

applications including biochemical systems, an overview of NMR of metal

nuclide with emohasis on l95Pt and ll9Sn NMR.
Unit IV Carbon-13 NMR Spectroscopy General considerations. chernical shift

(aliphatic olefinic, alkyne, aromatic, heteroaromatic and carboynl carbon).
coupling constants. Two dimension NMR spectroscopy-COSY, NOESY,
DEPT:ll-NBC and HMQC techniques.

Unir V Mass Spectrometry Introduction production El, Cl, FD, E-3.1 and FAiJ.
factors affecting fragmentation, ion analysis, ion abundance Mass spectral
fragmentation of organic compounds, common lunctional groups. molecuiar
ion peak, metastable peak. Me Lafferty rearrangement. Nitrogen rule. lligh
resolution mass spectrometry. Structure elucidation olsimple molecules using
UV - Visible, IR, NMR and mass spectral techniques.

yI z I\
VY



Chhindwara University, Chhindwara(MP)
Session :- 2020'21

Class/ ost : M'Sc' Chemistry

Semester/ ttrsq : lV

Title of Subjecl / ftqq 6l qft+fi : Solid State Chemistry

Paper/rr< ra : II
r?F : 15+04 CCt:

"l

G--? V€t

"z vq

Max. Marksr *t*-* ** , ao*,0 cce 
= , Yll_;H#l,Rl.k1q 

3nqj -t
Partlculars/ lq'r\ -r 

]

General orinciples, experimental procedure' co-precipitation as a precursory to

*riJ t",. reAlions, kinetics of so

Unit I

U nit ll
Fffi:1,"::tiff.?Ll,1il;;l:::ffiill]i' i"o extrinsic derects-poinr detccrs. rinc

and ptane del.ects. """"".i;r-l;n;k; 
de^rects. and- 

- 
Frenkel del'ects'

il:rr"#;;.r];. oi' stt'ourty' unJ rttntttt defecr formation' colour centres'

non-stoichiometry alrci defgcls' . - -----
Unit Ill

iffi'Jil"',","tli::.;::1ffi ffi [:;L't'oni"""t"e.olsoridsbandtheorvl
band structure of metals, i"'f ttors tta ttmiconductors' lntrinsic and extrirrsic " 1

semiconductors, aoping "rni""ona'"t""' 
p* lulctiol-:'. -.super 

conductors l

optical properties-Rpplicarion Jf 
"piittf llg ttt]i:i L:t^toscopv' 

Magnetic

Piooerties- . Classification ot materials : Effect ol temperalure calculation ol

;#;lif il;i:',*nl" it,n' "i 
rtt'o and anti rerromagneti c orderi n g su per

;pC'

org-anic metals, new superconductors'

I Antiferroelectric. Various ;:;;;tt ;i LC' Liquid crvstal displal' Neu

lmaterials.

Unit IV

Unit V

w,



Chhindwara University, Chhindwara(Mpt
Session :_ 2020_21

Class/ oen : M.Sc. Chemistrv
Semester/ rifss : IV

Title of Subject / frsq sl tftfm : lioshsrnis1ry
paper/rw qe : III

Max. Marks/3rfuo-ilq 3ffi. : 40+t0 CCE Miln. 3rO : 15+04 CCtl
I paniculars/h+qq 

-I

-j tsulk and trace metals with inecial reference to Na. K. Mg. Ca. Fe. Cu. Zn. (.o. and

I flfr iifllg;lililfi:fi ::: ::;AiP ;;; d ;No')o,,*.].,*,,on g, ucose s,orage

;;;;;';,.il];'J.i'uiisjl';lffilenergv: ch rorophvr I's' photosvsrem I and

.l.ransport and Storage of Dioxygen
Heam proreins and oxygen uptaki"structure and function of haemoglobin,s.mygolobin' haemccyanms and hemeryth irin,-v"a.i .rrl#. comprexes of iron.cobalt and coooer

--Structure and function of meml of proteins in electron lranspon processes
cytothrom-e s and ion-sulphure proteins. synthetic models.
I\rtrogen trxation Biolosical nillqgsn fixation, and its mechanism. nitrogenase.
e hemical nitrogen fixattn.
Enzvmes
Introducrion^and histori.cal perspective, chemicar and biorogicar catarysis, remarkabreproperties_of enzymes like cataiytic power, specific ityanJ iegu lation. Nomenclature
and classification' exrraction and puiification. eii.r,,.i, i".r. r.d key and Kosharnd,s

illi:,:1 !.n*"lhesis, concept and identification oraciive site by the use of
I nn rDrtors,. attin ity Iabeling and enzyme.mod ification by site_dir;cted mutagenesis.
Fnzyme kinetics, Michael,s-Menten and Lineweav", A'u* itotr, reversible andirreversible inhibition.
Mechanism of Enzyme Action.
Transition-state theory, orientation and Steric effect, acid-base catarysis, covarent
catalysis, strain or distortion. Examples of some typical enzyme mechanisms tbr
chemotrypsin, ribonuclease, lysozyme and carboxypeptidase.
Kinds of Reactions Catalysed by Enrymes
Nucleophilic displacemenion a piosphlrm atom, multiple displacement reacrions
and.the coupling ofATp cleavage to endergonic pro".rr.r. iransfer ofsulphate.
addition and . elimination reactions, enoric lnterrned iates in rsomerisations reactions.
b-Cleavage and condensation, some isomerizarion and rearrangement reactions.
Enzyme catalyzed carboxvlation and deoqrhnvvtotin^

tlnit I

Unit ll

UNit III

"/Pvv)



uolacrors as uvr rveu """' ''*;;;;ttt"niy" A' thiamine pyrophosphate'^
Structure and biological functi'

oyridoxal phosphate. NAD"' ilb;' '-f H,4N' f eU' iipoic acid' vitamin B ll'
"#;;ffi;;i reactions catalyzed bv the above tofu:.lo: 

^-
Enzvme Models Host-gutu tiltrniu'y' chiral recognition and catalysis' molecular

recolnition, molecular asymmeiry'uni p'otr'i'urity-Biometric chemistry' crown ether'

:ili#.:e;;aj"*i,i"'. tv'r'J"*trion-based enzvme models' clixarenes'

io'nl.rr,.r.t, micelles synthetic enzymes or synzymes'

Biotech nological Applications of Enzymes

larg,e-scale prodcution uno pu'intution Lf enzymes' techniques and methods ol'

immobilization of enzymes' tiittt oi i' r-nouliization on.enzr me actir iti ' app lication

of immobilized enzvmes, "';;';;;;;; i;iooa una a'inr ina'i11 o^".1,1*,1i11,.r,

e oo-Enryme Chemistry
Cofactors as derived liom vrmmins'.coenzymes' pro,sth:l:i:::l:#5:',;'*t'

of immobilized enzymes' use ur Errzrrr'!J 
br drug design. Clinical

;il;;;"ki"g. syrup' from cron starch' enzymes as targets I

' ^ ^ ^ ^ r ^^-''6 ac "" "'.,." tt'"tulov'-"" "*tt 
and'"rg11[i n9t1-D]14]i4lo l t4y'

uses of
B-iotogical cell and its Constituents

Biological cell, structure.ano t'""ii*t of proteins' enzymes' DNA and RNA in

iiuing"ry.t"rr. Helix coils transition'

3,ffJ."r:t;t:Ltergy change in biochemical reactions' exergonic' endergonic'

liJrfiit ornri,'svnthesis of ATP from ADP'

BiopolYmer I nteractions
Forces involved in biopotymer interactions' Electrostaric charges and molecular

expansion. hydrophobic r""tt"iitpttti"rr force interactions Multiple equilibrium

and various type of bidning p"t"tJtt in biological systems Hydrogen ion nitration

curves.
Cell Membrane and Transport of lons

;ililffi;;.tiont oi ttr in'tttnbrane' ion transport throu gh cel I men rbrane'

inrreversible thermodynamic treatment of membrane transport' Nerve conduction'

?
€-

Vw



Chhindwara Universityl -C^hljnd*"ra(MP)
Session -2020-21

Class/ ost : M.Sc' Chemistry

erO : 15"0+ CCE

Max. Ma

l"i,'ff i:: 1". D i rre ren t o x i d at i ve p'1' ll'i lli i3:* :X 3ffi i':i'ff ;: "''lntroduction. Ditie.r:nt *':i:];#;;;nJrni.iiuu,.ar 
Alcohols. diols.

l,:?il"T:[:i:i":;l i:il:'"1X1;t"-,,r'. * ia ;. A m i nes' h vd raz i nes a nd

sulphides' oxidations *itt' "tr'if 
ii"Ji;;td;' iodobenzene diacetate and

thallium. (lll) Nitrate'

Reduction
Introduction. Dilferent reducllve processes Alkanes' alkenes' alkynes' and

aromatic rings. arbonyl t"'p;;[:il;iydt'' kttontt' acids and their

derivatives.Epoxic I 0 Nitro' t,i,"* ;;; ;;;xime groups Expoxide' N itro'

azo and oxime

and fiederica rnXqin:4

o-.grno*"tullic \tugtl::---i", and apprications or-the following in organic
Principle. preparations' propen. 

, - ^ - r ^ , r ^ .r - r a i I c (iroun I and il mctalprinciple, preparatlons, o-u"'.',n'r..nrlirii. J.*lrr. Group I and ll metal
svnthesis metallic Reagents wt'

#I.'.;;;;;; Li. **. 
"' 

to' " "ffi.ttt "fur" 
t"'Plex molecules:

il,ilil;;ffi ,111.,1u"i,111,11j..:l,.m"llli";,T-r:frl,".lli"u;n,o'.",,"
Camphor. longifoline' cartlsone' rrsrl Prrrr!

Unit ll

U nit lll

Llnit lV

Unit V

3f,tr : 40+10 CCE

Oit.o"n""ti* epproach 
. ^-d svnthetic equivalenrs. l)isconnection 1pp'nutl.t,'.

il:H::[:'"",lJi#l'I"trlff f *U"xil"X:::i:*:[Jil:JHlil]:
functional group inter-convt':1ff 'J,:"r; T-:i'iti."""..ii"^.. chemoselectivitv'

synthesis- one group C I ii9,lT#I# Iri".''r.,rr*lr. Protection ol groups'

reversal ofpolariry' cyclisattor . .-



Unit ll

Unit III

Unit V

Chhindwara University, Chhindwara(MP)
Session Y2020'21

Class/ oqr : M'Sc. Chemistry

Semester/ rli-wr : IV

Particulars/ff+st'r

acid and P-Carotene.

thesis of Steroids.

Prophyrins
Structure and s obin and Chlo

wherever possible

Steroids
6;;r-;"", nomenclature, basic skeleton' Diel's hydrocarbon and

;;;J;iJ,y, lsolation, Structure determinationand synthesis of Cholesterol'

iiil" 
""iat, 

endiort"ron", Testosterone, Estrone' Progesterone' Aldosterone'

-l

Plant Pigments'o;;;;-r1;, 
;enclature and general method,s of struclure determinatron'

ili;;;; ;;; tr"thesis of epiglnin, Luteolin g:rer:etil: Mv.rcetin' Quercetin 3-

;l;;;.1J., Vitexin. Diadzein. iu""in' Cvanidin-Tarabinoside' Cyaniidi n'

"-ji;;ili;, ei".y"it"ti. "i 
navonoids: Rcetate pathwav and Shikimic a patlru'av'

Prostaglandin
b;;;;";;, nomenclature, classification, biogenesis and physiological etfects'

Synthesis of PGE2 and PGF2a'

Pyrethroids and Rotenones

Sinthesis and reactions of Pyrethroids and Rotenones (For structure

elucidation, emphasls is to be placed on the use of spectral parameters

G--F ,/

W-- $%

v\\r)Y-/

Title of Subjecl / ftqq or qftfu : Chemistry of Natural Products

PaPer/ur< q' :IV OPT-2

316 : 40+10 CCE

Alkaloids
;;iltti;;, nomenclature and phvsiological action' occurrence' isolation' general

*.ih"at lhi tr.ture elucidation, degraldation' classification based on nitrogen
'il;;;;;"1i. ;;;, role of alkaloids ii plants' Structure' stereochemistrv" synthesis

."a ti"lyt,t .rf!of the following: Epiredrine' (+)- Con iine'-N icotine' Atropine'



Chhindwara University, Chhindwara(MP)
Session z'2020'21

Class/ oel : M.Sc. Chemistry

Semester/ ti-er : IV

Code:

Max. Marks/q@irr . jqi]q!g9
Pu616r.r[61s/fifluT

u r and alkali salts.

Title of Subject / frqq or rfifo : Analytical Chemistry

PaPer/us qa :lV
OPT.3

Min.

'*lltJuJitr:rl,nical chemistrv classification of .analvtical 
methods classical and

instrumental. Types of instrunie""ilttiyiii' strecting an analvtical method Neactness

and cleanliness. laboratorv ";;;;;;;; 
;J p'a"ti'"' enllJrical balance Techniques ol

weighing. errors. Volumetr't ;fi;;;';J;ning una. caliLration oI glassware Satnple

Volumetric glassware t'tu"'"ulna 
'cuLittutiJn 

of glassuare Sample preparatton-

dissolution and decompositt;"t' e;""i;;;;; iecr'.n o'e; Selecting and handling or

&"#. il;;;iv ""[uoor.'' 
saretv in the analvtical laboratorv'

3i6 : 15+04 CCtl

Analtsi. of sotl' FCi; Body ijluids and Drugs

e;ffii'ffi ;;tl;;i'ii"' ;H1ot'l nit"o'g"n' phosphorus' silica' lime' maenesl:'

Unit ll

Unit lll

- n.\,.- -

ffi:[':1':J?#"i1\;].I"::::Tx'fi{r:+.-ii':::!:lll"l 
anarvticar data Sta'lis'licar

5:F:,"';:,f'-',,11',1'lir=, *..,.1!:1:':,?"-Ji":Ti',i'."',i';.,'.:'::,'ili.:.":;
3jifll"::r#::i.liLi;.llXi';rX'lJiJli'lr'',* .uJiou.'i" \ astes as sourccs ur

oollution. Ob.iectives or tt"'y'1iipu'u'*t' io' unur"tit-colour' turbiditl' total 'olids'

ililJr.u;',r.l.liiiv. urur'uunitv' ha'dness' *l'i1d''"':l*1:1. *",,, meral ooltution-
\;t1n:"1"'*'iil;li,T3ll;';';1i;;',';i"',. "i,ii'"gen 

Hearr metar porrution-

loublic health significance oiiuJ*iurn' chromium' copper' lead' zinc' matraganusc'

mercurry and arsenic. c"**ii;;;;';i !;!f:l'l:'X* ':tl T:':L$:r:[:il:: :lmercurrv and arsenrc' t"*'ir"."il:lr;;;;;i 
DO. BoD, and CoD' Pesticides as

heavv metals in aqueous syste

;T:iffiil';;;t;; water pollLrtion lawr and standards'

(?---: ,
t/



alYsis-heating values-

oradins of coal. Liquid futft-n""tt'p"i"t' aniline point' octane numbcr and carbon
6'';':" ;^-::::" "':t"-"^rl rrccrl oas and water eas-calorific 'alqe' -

(a) Clinical Chemistry: Composition of. blood-collection and preservation

nr samples. Ctinical analysis' St"i* tf"tttolytes' b-lood glucose' blood urca

nitrogen, uric acid. rtUu'in' gtof'tins' ba rUitu rates'. acid and alkaline phosphates'

Immunoassay: principles ot r?Jio-ir,,. u 
"oassay 

(RIA) and applicatio,s. The blood

qas analysis trace elemenls n the bodyt-'-"t; ;trg analysis t x"t"Ji"t'u'a dangerous drug' Classificatt:".t11 -tl::1:
s".""n i'n-g 1y 

-g". ano ttrin-tay"r chromaiography and spectrophotometerro

measurements.

Unit V

Y6"-
\y/

[,,\vY>
?/



Chhindwara University, Chhindwara(MP)
Session z'2020'21

Class/ osr : M.Sc. Chemistry

Semester/ tisq : IV

Title of Subjecl / faqq sr qftfo ; [lectrochemistry
Paper/us q: :IV OPT-4

effi : t5+OC CCf
Max. Marks/ctuooa 319 :19119-!!E

Min. Mar
Puni"u1a15/fa-orut

@*l En..gy Present status of energy

Nature's method for st4!!!g!!g Jlrfacgs'

"€y

Consumption: Pollution problem' History of fuel cells' Direct energy conversron

iv "r.*5.h.rr.al 
means' M;i;; intrinsic efficiency of an electrochemical

converter.
i"nVri""i^i",..pr.tation ofthe Carnot efficiency factor in elecrrochemical energy

converters. Power output.
Electrochemical Generators (Fuel cells) : Hydrogen oxygen cells' Hydrogen Air

cell. Hvdrocarbon air cell, err""e ir"i .elr, i't oslnoric and fuel cell, direct NaoH

fuel ceils. applications ol fuel cells

Electrochemical EnergY Storage :

Fr"i.rir.t "i 
gr"ctrochlmical tn't'gy tto'ugt : Measure ofbattery performance'

l*='il! """ii[.t;'s d ;i'il;iv, i'"ite' Densitv' Energv Dens i tv c] I ass ical

Batteries.
i (i) Lead Acid
ii (ii) Nickel - Cadmium

iii iiiilli"..-g"rese dioxide' Modern Batteries : (i) Zinc-Air (ii) Nickcl

frl",uf ffrOria" (iii) Lithium Battery, Future Electricitl' Stores: Storage in (i)

irl arog.n riil Alkali Metals' (iii) Non aqueous solutions'

aild;" a"dnabilitY of Metals:

;i;ili;;;riurta""'nt"hunism of the corrosi"::f tT I"t:l:l
ilrr";;;;t "^J,t'" 

stabilitv of metals' Potential -pH (or Pourbaix)

Dianhrasmsl: uses and ubu."s, Ctr.orion current and corrosion potential - Evans

#J#::'il;;;ir.nioi "o"o'ion 
rate : (i) wei ght Loss method (i i)

eleitrochemical Method.

Inhibiting Corrosion :

Cathodic and Anodic Protection ' (i) Inhibition by addition of substrates to the

electrolvte environment (ii) by chariing the tottoding method form external source

;;1;'i;ililn, oreunit in't'iuitoi', rnt Fu I ler Storv Green i nhibitors'

Passivation:
StructureofPassivationtllms,MechanismofPassivation'spontaneousPassivatiorr

tJnit Il

t -zt - Ntwz \ry v>



B-"L:::1'"T[:tr1]o,un. Potentiars' simprstic'l':ll'y^::"'" theorv' Erectricar

conductance in biological "',""i" t'gf tti'onic' Protonic electrochemical

,"""t ""i.* "f 
*rvotis systems' enzymes as electrodes'

H::lffl:lT[:1,:lJ?::::'"" : Current Densitv' overpotentiar' rarer Equation'

Butler Volmer equation' stand'ard"ltt *'*i""i i'ro r and Transfer coefficient (a)'

Dxchange current' 
res : criteria of irreversibility' information tiom

lneversible Electrode Process

I 
irreversible=Yale' 

,_ _ ; 
.___"- _----- --- 

fo- 
----'--v;ilibi; ila iG;;;aibi;

Unit lll

Unit lv \4ethods ot oetermrnrrrB ""''""lili;;;i tvtetnoa, Gellings method
rraves : Koutecky's methods' IV

3i"fflffi:'J,:'i.ts and Erectrochemical catalysts with special reference to

Dutostates. porphyrin o*ia"'-o''u""'tliirlt'iitttotutulytis in simplc redox

ieactions, in reaction in'oru'ng ulJo-';tJ species lnfluence ofvarious parameters'

F.....=---ot"ntlar s*e"P Method :

Linear sweep Volummelry' t-yclic Voltammetry' theory and applications'

Diasnostic criteria olcycli urtu"ti'y Controlied current microelecl'rode

tech-niques : comparison *ith ;;;;;i[;;;i;ntials methods' chronopotentiometr\ '

theorv ad aPPlications'

B:h,:liiilY:li'Yl.i::[T.,,r. controrred courometry' Erectroorganic svnrhesis

and its important upptitutiont' 
rSi'ipptg 

t"f V'it t lnodic 1nO 
Cathodic modes' Prc

electrolysis and Stripping ""pt 
uppli"u-tions tf Stripping Analysis'

?u

LJ nit V

Y
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Class/ ost : M'Sc' Chemistry

Semester/ ti-er : IV

Title of Subject / fiqq or qft+{ : Medicinal

PaPer/ur< qa :IV OPT- 5

ChemistrY

Min. Ma 15+04 ccE

Max. Marks/eilYoat eio : +otro ccr

,ffi1 4\
w vv/

structure ano acuvrry; ^"'"'',"i"r'5i[-trheory. Rpproact.les to drug design.
biolosical aclivity (SAR ) Rec(

l ntroduction to com b i natori al'i"ir"'i' i 

" 
t 

"' e ql *::l: t 
:::",,':.f i :, ; " 

t *

llffi i,"iT:du"i:;#:iviil,i ;;;t' i'' H u"i"t' 
.un 

u t v s i s' re I at i o n sh i p

[ii*."" i*I-U$erylat!-eaH-ansch ana[!-_;;;,-...
fiiffiatmentofenzymes
stimulation, enzyme inhibitio^"t'rft""ial't' T:T::::: :?t:li"'lliltTilistimulatron, enzvmc rrrrrrurrru";;;i;;;;i;;, 

significance of drug metabolism
metabolism, xenobiotics, biotrt

fiirbfttcs a"d antibacterials
il1,::',".',''I"'":'il il ffi ;: L; t t 1 p e - P e n ic i I I i n s 

: .: ::,1:] "' lo'' "'lnltouuetrurr' ' --: 
t' g'oua speclrum antibiotics

Antitubercular - StrePtomYctt

il '"lrli*;, -
liil,'*:i"kt"cterial - Ciprofl oxacin' Norfl oxacin' Antiviral -
Acvclovir
iili#ttt"o : chemotherapv of malaria SAR chloroquine'

ide and Mefloquine

Unit ll

Unit lll

Unit lV

iffi#otdal A,,tt-tnftammatory Drugs :

bi"iot"nu. Sodium, tbuprofen and Netopam

Antihistaminic and antiasthmalic asents :

ii'r'ii'nJin.l iiinu,i'[i'yuruuiu"ior una sttr""r'u'ont aip'opion"''

Unit v



Chhindwara University' Chhindwara(MP)
Session :-2020-21

Class/ ost : M'Sc' Chemistry

Semester/ ttec : IV

- #:il;,t'ia ct''"tittl- Pesticides and Glass

Industries
Paper/ur< qe : IV

Code : OPT- 6

Max. Ma 3{Eqt-dq 3lfi : 40+10 ccE Min. Ma

F-articulars/fr+tq

ilr"ansing lg""tt - .,.. ^-r washing soaps: prepararion.and uses. Slnthetic

Cleansing Agents : Toilet ano 
r^,... -r^nhnt s.rrrfaces. ethanolamines '

3.::ux,ltll'.;J,"''.lil;#"::iil;il'loi "'iu""'" 
ethanoramines'

--l

\rrasr. I r r'"- - lOred GlaS:r.'S- I eao Urd:\\ .rru
Class Fibres Optical Ulass' L orurEu uroJ'-!-- --'

Absorbing Glass r:lozins and vitrification. Glass iAbsorbing Glass 
l feldspar' Glazing and vitrification' Glass

Ceramics: lmportant clays ano lerq5Par '
ADsururrrB urgJe 

l feldspar. Glazing ano vllrlrrstrrrt,tr. u'"-" 
lCeramics: lmportant clays ano lerq5Par '

ceramics. -. - -'-"---'--- - ---;, *"c.,,. itffi [i111,"3,fl l?iiTorranl ar ro1 s

Ferrous Industry: Manuthctu

iii"""' P":aPLqlggiqecr!9eqly-
--"11.4P".,-*g::l[ii:;s;e,*'ir*"-ffi

abun Sarin' 
i

Title of Subject / low

\l

,Y JF'__\ 
V{aW- n,\*, Y )

DDYP

Unit ll

tJnit lll

Unit lv

w,

3tfi

'#fri,.,.*f 
I *'ctr: Y,lli iil i;'.. M anu rac r u re o' A m m orr i u m sa I r s'

Fenilizers : Fertilizers Industrl 
^ -, -L^.^heip< Nirroren tixation



I,NIOR(M - eHer''(ts]-A)

Practical-Chemistry
MS.c Semester- IV

A n a lysis
Preparation
Spectral ComPound
Record
Viva-Voce

I - Analysis of cement :

Analysis of Ca2* in cement

E,stimation of Fel* in cement

Analysis of Alloys : Brass and bronze analysis

AnalYsis of Soldering Material

2- Preparation and spectral studies

l. Sodium tetra thionate

2. Metal complex of dimethyl Sulphoxid

3. Cis and trans [Co(en): CI:]

4. Ic(HrO)6]NO3

8

8

8

5

5

Marks - l'1

3- Spectral studies ofdifferent unknown compounds and complexes 
t

a;-.-? /" , vD-> / -t 
,/.,/ \n ,/#. @t*Y



Practical

M Sc' Semester - lV
Duration - 6-8 hours in each branch

Organic Chemistry Max l\larks - J3

Multi Step Synthesis of Organic Compounds Marks-6

t,Biosynthesis of ethenol from sucrose'

2.Preparation of picric acid from phenol'

3.Preparation of malachite green'

;1. Preparation of phenolphthalein

5, PreParation of fluorescein'

b. PreParation ofeosin from fluorescein'

7. green synthesis of paracetamol' adipic acid ibuprophen Catachol'

lnterPretation of sPectra

. I R spectra ofphenols & Alcohols' Naphthol's' Aldehydes' ketones and Acids and derivative'

. U.v spectra ofu'tuai"n"' u"l"ii"'aiJe' ketone' phenol' unsaturated corbox'vlic acid derivative

Marks-'l

AnalYsis 
Marks-4

Analysis of dyes, natural Ilowering material (flavones flavonols anthocyanin'

by chromatographic separation technique method (TLC' paper column chromatography'

Preparation ofsome commercial organic products and make their PPl'

I Preparation of soap and detergent Marks-6

2 Preparation of coloured candles'

3 Preparation of organic herbicides/ insecticide'

Conrm unication Skills: 
\tarks-'l

l scientific \rriting: writing a scientific Report on a proiect undertaken or an erperimenr

(theorY+ Practice)

co n d uctcd.

2 Croup discussion: Group discussion on some current scientific topics'

ff::ll 
-M%



MSc IV Sem

PhYsical Chemistry Max marks : - 33

Practical III
8

Conductometry 
8

Potentiometry/PH metry 
8

Polarimetry/SPectrophotometry 
4

Record 
5

Viva Voce

Potentionmetry

l. Acid-base titration

2. '[itration of mixture of acids

3. Redox titrations

+. O.i.t.it"i"n of redox potential of Fe(lll)/Fe(ll) System

ConductivitY

5. Veritication of'Onsager equation for a strong clectrolyte

L. Dat"r,inution ofdissociation constanl ol a weaK acru

7. Acid-base tit'utlon'o#'rn-i"notion ol Sof uUi I ity and solubi I itv product

B Reolacementtitration
q. ioiruif iu ofsparingly a soluble salt

I 0. BasicitY of an organic acid

pH metry

I l. Acid Base Titration \ctivity and Activitl- Colllcient
ii. O.tt'rninution ofthe dissociation constant and I

SPectroPhotometry

13. Verification of Beer-Lambert law

14. Determination ofpfu ofun u"iJ-bu" indicutot such as Methyl Red

Polarim etry

I 5. Determination of rate constant lor hydroly sis/inversion of su gar using a po larimctcr'

I 6' Enzyme kinetics-inversion of sucrose' U )*Dq


