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Session:2024'25

Part A - Introduction

M.Sc. ChemistrYName of Programme
ISemester
Inorganic ChemistrYJName oithe Course

M24-CHE-10iCourse Code
CC.1Course T
400-499Level ofthe course

ubjistry tec aIaAS SemCheurs f aneth coSul te r )fo ( vPre-req

symmetrY and grouP theory and also

their applicalions
CLO 2: To knorzs about the concept of bonding

using VSEPR theory and applications
of Hirckel theory to various molecules
and also some substitution reactions of
boron, silicon and Nitrogen'

CLO 3: To know about the metal equilibria in
solutions with reference to stability and

factors affecting the stabilitY of
complexes.

CLO 4: To know about the iimitations of crystal
field theory and its effects in
coordination complexes and to apply
the concept of molecular orbital theory
to teffa&&al square Planar and

ts ofel-o 1: To know about the basic asPec

octahedrai com lexes.

-ourse Learning Outcomes (CLO)

After completing this course, the leamer

will be able to:

TotalPracticalTheory
404

Credits

404Teaching Hours per week
30030Intemal Assessment Marks
7070End Term Exam Marks
1000Max. Marks

3 hoursExamination Time
Part B- Contents of the Course

each

xamlnee

ons askhg two questions frominer will set 9 questir Paper-Setter: The examInstructions fo (CLOs) intocourse leaming outcomesory question bY takingunit and one compuls
1) will consist of at ieast 4 pads coverrnguestion (Question Noconsideration. The compulsory q

5 questions, selecting one questionwill be required to attemptthe entire syllabus. The e
ual marks.uestion. All uestions will culsofrom each unit and the co

Contact
Hours

U nit Topics

t
Symmetry and GrouP Theory in
Definitions of group, subgroup, relation between orde6
group and its subgroup. Conjugacy relation and classes. Symmetry

ilernents and symmetry operation, Point symmetry group. Sch6nllies

symbols, representations of groups by matrices (representation for the

Cn. Cn,, Cnn. D,r, etc. groups to be worked out explicitly). Character of

Chemistry
of a finite

alsentatitati
1t

on S Therred cu bIuc b andesen red reprea on,repre
ovatt nc eDd Sanroothouttheoremorth naloo

cc-1

388
42

UG level

I

0

100

I



dissymmetry and oPtical activitY.
d their use. Molecular asymmetry,of character tables of Cz,, C:u an

15

nitrogen.

tri
clieti

riubstiferen et$
en1ly

sdm un0uro CoGINMalnoB dinn p pdanhc emtS reoe istry
ob ndsdESeculcm1 moato pIts )hS diaalwDE TheoR (S gramry thw1th oeuokHo tybri t1ZA n,f hocseru1 vandeR tn eIg

ontue sslmmon S pbutadieandeneec tore
no ands1 c1borofoescul n,om e1ndbo dvalcofonsoreactl

II

Substitution reactions in octahedral

with respect to Pt(II) comPlexes

tiil
interactlrmatifo

theferwithi1
rieterminaat

spectropform ri
effetheoriomp

u noos Itnu b
'l

rtEL d qeM tal gan
on trendsthetrtsan andcon nstoo eralSE andS ep

erhnaffectifactorsmco exes1e1n anded 1ab pcSC onstantsm stepwl
n10eta1fo mnatLlrecen toeIExc Scofo etalmbsta pty

ondoc riod ltr,ermthand Ste ffecthc e ynamland gand
mhotoand etlyIItants etrynsCOnoa by pfo blnary

ctffansofc EXes,

Metal-Ligand Bonding
C.vria i*fa theory and"its limitations of crysta1 field theory' Crystal

n"iJ .ii""t. on ionic radii, Lattice energies, Fleat of hydration &

C""-.ity of coordination complexes, John-Teller distortion'

a;;;;d;r."t of John-Teller distortion, Nephelauxetic effect and

N"pfr"irrr"i" series, spin-orbital coupling, Molecular orbital theory

oi'o.tun"arA, tetrahedral and square plaaar complexes (with and

without n-bonding).

-,5

oursontactotal
ted Evaluation MethodsSu

End Term Examination: 70
Internal Assessment: 30

10! Theory:30F Theory
)Class ParticiPationa
10Seminar/presentation/assi gnmena t/quilclass

V/ritten Examination

15Mid-Term Exam:a

Part C-Learning Resources

1. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley'

2. Inorganic Chemistry, J.E. Huhey, Harper & Row'

3. Chemical Applications of Group Theory; F.A. Cotton, Wiley, New York'

4. Chemistry of the Elements, N.N. Greenwood and A' Eamshaw, Pergamon'

5. The Chemical bond; J.N.Murrell, SFA Kettle and J'M' Tedder; Wiley' New York'

6. Modern Aspects of Inorganic Chemistry; H' J' Emeleus and Sharpe'

7. Concepts and Models of Inorganic Chemistry; B" Douglas, D H' McDaniel and J' J'

Alexander; John WileY and Sons.

8. Inorganic Chemistry, A Modem Introduction; T Moeller, John Wiley and Sons'

Recommended Books/e-resources /LMS:

2

381
N.

test etc.:

I

I



CC-2

Hours

J

Session:2024-25

Part A - Introduction

M.Sc. ChemisflYName of Programme
ISemester
Physical Chemistry-IName of the Coursg

M24-CHE-102Course Code
CC.2Course Ty

try subj evelIGat UcteaashC m1efo f anSu1' erhr coe v)TS (rereP qu1

molar ProPerties.
CLO 2: To demonstrate thermodynamic formulations

of activated comPlex theory'
CLO 3: To understand the electrochemistry ofion-

ion interaction and concept of electrical

and partialdynamicsCLO 1: Understanding thermo

ub 1ay
rifferent

ri

e!o Id
eod s andL) mnLrSaddidU dn rperstan4oCL

scataiee11 uooh1n CIetca oneth 1r

Course Learning Outcomes (CLO)

After completing this course, the learner

will be able to:

TotalPracticalTheo
404

Credits

44Teaching Hours per week
30030Internal Assessment Marks
70070End Term Exam Marks
1000i00Max. Marks

Examination Time
Part B- Contents of the Course

TopicsUnit

15i

15

Colljsion theorl ofreaction rates, the steric requirement'. Arrhenius equation

;;'b#;;;iili,i r,;;'r,i;; Sr,tt-it",i""y rdtStl+c1ui I iurium ryrBcitnesis'
Statistical mechanics and Chemical Equlllbrlum, uomPaflson or Lotilslorr
id;;;-;rd--CTST. pot.ntiat enerlv surfa6es- (Onlv basic Idea)'

tii"""i"ari')"*i.'i;;ulatj;; ;.. aciivat?'d complex theorv.-Chain reactions
iilff;;;i-ffifi;*'-'iiii'".1, Unimolecuiai reactions: Ljndemann-
tlfi ristiinsen Hlipothesi s. Hinshelwood treatment'

ropertiesolarPa a

Chemical etics

39o
Q),'r

400-499Level of the course

0

3 hours

examiner set

1)

two questions

entire syllabus.
fiom each turit and the

The
The

Al1
to attempt 5

will



)

Etectrochemistry

Debve-Htickel theory of ion-ion interactipl 1r.rd activiw coefficient'

ffi If,trl*l]"Tixr.'fl ]::l:'"f 31Y,1.H't,I;',l:l]'Jl'5'lxttl,1:ol"""X's:fld;i
Phvsical sienificance of a",iriiv iiJJfrJiJ'iii,-""ii'-i"ti'itv codffrcient of an

ele'ctrolytel

Debve-Huckel-Onsager (D-H-O) theory of electrolyric conductance' Debye-

F^r"r.'.iiii*.ii-.ir.jit,iV")n .f.=Jt."'D-lt-O_equatirin - its applicability and

irili1'#i?'",'i'"'i,-*ii.';;;i;il; "fr"i',^(eierd; 
;eatmenii' Modifi carion

of D-H-O rheory to account lbr lon-par lormallon
double laver and
Stem mcideis,

ectrolyte
: Helmho

tentialkin

tsIetallEM
truS cture

et cce troe 15

Lansmuir adsorption isotherm (L.A I.)
dissSciative and dissociative adsorptior\
derivation and applications, Sur,ace I
Isotherm.

and its derivation for non-
BET adsorption isotherm, its

ension and 'Gibbs AdsorPtion

ildiMil
urfac atalvzed

suifacefoatr
actireacti

erufacSexam es,S anden al plFundamatalc SLTSeoeteroH eng v dan sc anofI CSdln cBra S-MAL nand1n cesertero eeneth v e cno fo Salc u1at1rateI.A.on LasB eddsti1nons SOlrecd tl rEIenti ono gvreactlar ns,bi om ulecandaro Ce uLtnlm r esIE OTzedatalcanddfo cu11 ataln1T)oCo

srstaltnm asec hC c YuS try

60Hct uo rsC1al no ,tto

ested Evaluation MethodsSu
End Term Examination: 70Internal Assessment: 30

70F Theory:30F Theory
)Class Participation:a
10Seminar/presentation/assignment/quilclass

test

etc.:

a

15

Written Examination

Mid-Term Exam:
Part C-Learning Resources

An Introduction to chemical Thermodynamics, R.P. Rastogi and R.R. Misra, Vikas Pub'

Physical Chemistry, P.W. Atkins, Oxford University Press'

Thermodynamics ior Chemists, S. Glasstone, Affiliated Ea^st-West Press'

Thermodynamics, LM. Klotz and R.M Rosenbers, Benzamin'

Chemical Kinetics, K.J. Laidler, McGraw Hi1i.

Kinetics and Mechanism, A. A' Frost and R.G' Pearson, John Wiley and Sons'

Electrochemistry, S. Glasstone, Affiliated East-West Press'

Physical Chemistry, G.W. Castellan, Narosa.

Heterogeneous catalysis: Fundamentals and Applications, Julian R.FI. Ross, wiley-vcHl
2nd, Rivised and Enlaxged Edition edition (October i,2007)'
Concepts of Modem Catalysis and Kinetics, I. Chorkendorff and J W'

Niemantsverdriet
Physical Chemistry, by Robert J. Silbey, Robsrt A' Alberty, Moungi G' Bawendi, Wiley India;

Fourth edition (1 January 2015)

1

2
3

4

5

6
7

8

9

lt

Recommended Books/e-resources/LMS:

e€<
4

3?l

10.

I

I
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Part A - Introduction

M.Sc. ChemistrYName of Programme
ISemester
Organic Chemistry-IName o1 the Course

M24-CI'IE-103Course Code
CC.3Course T pe
400-499Level of the course

istry ubj evGatt US ecaAShC meif anySIu1 te ( )Pre q

CLO 2: To understand mechanistic details of--- - 
atiptratlc nucleophilic substitution reactions

and elimination reactions
CLO 3: io unaerstand the stereo-chemical terms and--- - 

conformational aspects in cyclic and acyclic

svstems.
CLO 4: io understand the important stereochemical

hanireacti

SsI ceneralthedstan pe1'oT deun cLC io
C1' ro anita1 ocreti andal )eth o expenmen(

otl nacd reanS1TIecmno

lo
Cetnmm1otsC re atedet dan asyerms asp

ofrirma onL-)c t1boit tLIdea1S thesisyn
-qcalindeand

intermediates.

Course Leaming Outcomes (

After completing this course, the leamer

will be able to:

cLo)

TotalPracticalTheory
404

Credits

404Teaching Hours per week
30030Intemal Assessment Marks
70070End Term Exam Marks
i000100Max. Marks

Examination Time
Part B- Contents of the Course

unl

e

ons from eachitions asking two questier: The examiner will set 9 quer-S
ideration. Thections for PaInstru

mes (CLOs) into conscourse leaming outcouistion by takingi and one compulsory q
syl1abus. Thes covering the entireleast 4 partstionNo. 1) witl consist of atcompulsory question (Que

uired to attemPt 5 q unit and thequestion from eachecting oneuestions, selexaminee will be req
ual marks.uestions will cuestion. Allcom SO

Contact
IIours

TopicsI-ln it

Reaction Mechanism: Structure and Reactivity

Tvnes of mechanisms, types of reactions, thermodynamic and kinetic

'"'J#;i#i;.';?i# ,ir'ri*.t'o. on reaCtivitv --r6sonauce and field
:'rIJi;. !i;;;"iiil. il-ii;ii;;-uiitrnent -rhe Hammett equarion and

iiri"ii-ir;"."Jiev- rel'ationship. substituent and reaction co-nstants and

+;il ;;;;t-i;. "'Ki;;ii;-ild thermodvnamic. control, Hammond's

"".1"f.i..-'Ci"-,in-Aammett 
principle 

- 
Potenti^al energy diagrams'

hansition states and intetmediates, methods- ot determlnlng. reacuon

mechanisms. Generation, structure. stabillty and reacl'lvlry or

laitoiations, carbanions, carbenes and nitrenes'
1

Mechanism of Nucleophilic Aliphatic Substitution

Lc-3
Session:2024'25

5

31c-

o9,

for the course

3 hours



The limitins cases SNt and SN2, detailed mechanisric ^description 
and

borderline irechanisms, nucleophilicity and solvent efiects' amoloenl

nucleophiles, hard and soft nucleophiles and electrophlles' leavlns

srouo'effects, steric and otler suUJtltuint efi""tt on sirbstitutiqn and

f,i;;%,i;;;;;'; ;u;;d[#G;i;i,,iiiiiii,tiiti. i,uiiitution sNi, sN'''
SN2' and SN'' mechanisms

Mechanism of Elimination Reactions

The El. ElcB and E2 mechanisms, Orientation Effects in Elimination
il;";;#:"$i;"ff ;a-ffiifiin rules, Stereochemi-strv of E2

irl#;il""i1;" 
"fl.u.tio, **a' t;ii;; ;s^ 

-irG' 
is'- in ei Elirir inat ions'

Dehydration of Alcohols, Pyrolytic ellmlnauons'

Stereochemistry-I

Svmmelrv elements, D-L, R-S, E Z and th'reo-erytko nomenclature'

ii :,;'";;i.,.t;i;;^;i- Fi-t"ft ,; Ntwnin, sawhorse- and fl ving wed ge

ilil;i;;.-"'"b";f"i-aiionut analvsis' enantiomerism and

l]lliJiii. *i';* i}"i i ii$ i i,'.v. t ic [Ci, fi i uha boat conformationsT and

I"""ii'. r-t'ri j.ila*iiiufia i,ra'n#ttiitutity, optical isomerism in allenes'

ilgi;;, (i;t;;;i;;;ft ;l $id;i henii-ipi ranes Elemenrarv i deas

;i',;'li'ii,;";;;;J;";"y';ft h#;;"i;iili,liti*^'vsarts,surpriurand
phosphorous comPounds

1

Stereochemistry -II
Tonicitv of Iigands and faces, their. nomenclature and

ir",{.t'.#oiromeriirfi , stereogenecity, chirogenicity. pseudoasymmetry
Ind orochiral centre. Stereospecific and stereoselectrve reactlons'

E&fiiii' fu ;';i- prir;i;"l' aategories of asvmmetric svnthesis'

6rr-t. 
-Lite 

und its' modification,- Prelog rule. and tloreaus rule'
I'J.*it'"ri[ti'ir ireii* e-i ;d iC conlormations of hexoses' cz'-

indo and c 3' -eirdo coiformation of pentoses, homo^-morpnou s .sugars'
abnormal mutarotation and a-2 instabitity lactor' Stereochemlstry or

decalins,

Chemical correlation of configuration-determination of relative

"",li1ii'iii,i* "ii6'Jii""t, 
i.6ii'i"?. danine, malic acid' lactic acid and

mand-elic acid.
ontact oursota

ested Evaluation MethodsSu
End Term Examination: 70Internal Assessment: 30

10) Theory:30) Theory
5Class Participation:a

10Seminar/presentation/assignmenVqui/class

etc.:

o

test

15

Written Examination

Mid-Term Exam:a

Part C-Learning Resources

Recommended Books/e-resource

I . Reaction Mechanism in Organ

s/LMS:
ic Chemistry by Mukherji and Singh revised by S P Singh and Om

ti
chanism

lhDeewNbPuLarmb hIS catron,edPrakash bypu whnoJMarc eyh,Jdan S errytructure,eMNSeR ohC mle Sccan oeddv tlyrganr2
um.DbBN.'t djR.andAFChcanldA vanced)

6
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e3/

I

I
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A Guide-Book to Mechanism in Organic ChemistrY, Peter Sykes, Longman.
4
5

6
7

8

11.

t2.
13.

14.

Professional.
Sl."".-fr"rrl.tty of Organic Compounds, D' Nasipuri'New Age International'

ii.r.""t.rnittq, of orlanic Compounds, P S, Kalsi, New Age Intematio^nal'

it"."o"t ".irt.y 
of Organic compounds, E'L Eliel, Mc Graw Hills' 1962'

Org-i. Chemistry, Volume I and 2, I'L Finar, Pearson Publication

Structure and Mechanism in Organic Cheraislry, C. K. Ingold, Cornell Universi ty Press.

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

Modern Organi c Reactions, H. O. Hbuse, Benjamin.

Principles of Organic Synthesis, R. O. C. Norman and J. M. Coxon, Blackie Academic &

"t

3tv

qr,
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Part A - Introduction

M.Sc. ChemistrYName of Programme
ISemester
Environmental and Bioinorganic Chemistry

Name of the Course

M24-CHE 104Course Code
CC-4Course e

400-499Level of the couse
as a subj ect at UG levelChemifethr ce ursoSul te lbrePre ( any )q

hydrosPhere and atmosPhere

CLO 2: To i<now about the concept and role of various

dioxygen carriers with reference to

hemoglobin, myoglobin, hemocyanin and

also some model compounds as synthetic

oxygen carriers.
CLO 3: To discuss about the metal storage, their

tansportations in living organisms and

biomineralization and also to leam about the

role of vitamin 86 and vitamin B i 2 and

calcium in living organisms.

chemi ct foASa1cba uo tht e pekno\4'ToCLO 1Course Leaming Outcomes (CLO)

After completing this course, the leamer

will be able to:

TotalTutorialTheory
03

Credits

,]
0Teaching Hours per week

25025Intemal Assessment Marks
50050End Term Exam Marks
i5075Max. Marks

3 hoursExamination Time
Part B- Contents of the Course

will set 7 questions asking two qLrestions from each

d one compulsory question by taking course leaming outcomes

ulsory question (Question No. 1) will consist at ieast 3 parts co

e will be required to attempt 5 questions, selecting at least one

and the compulsory question. All questions will carry equal marks.

r Paner- Setter: The examlnertructions foIns
(CLOs) into considera tronunlt an
vering the ent e syllabus.The comp

question from each unitThe examine

Contact
Hours

Unit Topics

15
Hydrosphere
Hydrological cycle, water pollutants, eutrophication, trace elemenls in
water, Chemical speciation (heary metals like Pb, Hg and As). Water

quality parameters and standards, monitoring techniques and

methodology: effect of pH, Dissolved Oxygen, fluoride, ammonia,

nitrate, nitrite, phosphate and sulfide, total hadness of water, chemical

oxygen demand, metal and metalloids.
Atmosphere
Air pollutants and their types, air quality standards, analysis of CO,

NOx, SOx, hydrocarbons, photochemical smog, acid rain, effect of
ollutio tro S cchatmos heric

CC.4

8

3 ?l-
C2,

3
I



15t-nsport and Storage of DioxYgen
Heme proteins and oxygen uptake, structure .and function of
ir.rogf otir, myoglobin, hlmocyanin and hemerythrin, model synthetic

complexes of iron and cobalt.

Electron Transfer in Biological Systems

Structure and function of metalloproteins il electron hansport

processes-cytochromes and iron-sulflir proteins, synthetic models'

15
Na /K pump, Feritin, transferrin, and siderophores

Calcium in BiologY
Role of Calcium itt tirirg cells, its transport and regulation, calcium

pump, role of calcium in muscle contraction

Biomineralization, Metal storage and its transporta tionII

ontact ourso

ested Evaluation MethodsSu
End Term Examination: 70Internal Assessment: 30

50,< F Theory) Theory'

)Class Participation:a
10Seminar/presentation /assi grLrnent/quilclass

test etc

o

Written Examination

10r Mid-Term Exam:
Part C-Learning Resources

1. Environmental Chemistry; A. K. De, Wiley Eastern.

2. Environmental Pollution Analysis; S. M. Khopkar, Wiley Eastem'

3. Environmental Chemistry; S. K. Ba:rerji: Prentice- Ha1l.

4. Principles of Bioinolganic Chemistry: S. J. Lippard and J. M. Berg, University Science

& Sons.c Chemi CS John WllProcess NMof Biolo

Recommended Books/e-resources/LMS :

Books.
5. The Inor

9

31{

/19"'v/

I
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PC-I
Sessinn:2024-25

Part A - Introd u ction
M.Sc. ChemistryNarne of Programme
ISemester

Inorganic Chemistry Practical-IName olthe Course

M24-CHE-105Course Code
PC.1Course Type
+00--199Lcr el of thc colrrse
Chemistry as a subject at UG levelPle-requisite for the course (il any)
CLO 1: Able to analyse the given mixtue

for the presence of t\.r'o acidic
radicals. insoluble salt.

CLO 2: Able to detect the presence of two
rare earth metal ions present in the
given mixture.

('LO 3: Able to pcrtbrm the
Cerim etr ic/[od om etric titrations 1o

llnd out the strength ol the given
anallte.

Course Learning Outcomes (CLO)
Afier completing this course. the learner will be
able to:

'I heor Practical T'otal

-)0

Credits

6l caching Hours per rveek 0 6

25lntemal Assessrrrent Marks 0 l-i
0 5(l 50Encl 'l-crm Eranr \'lalks

\lax. Marks
Exan.rinatior.r 'fime 6

hours

Part B- Contcnts of thc Courst

Qualitative analysis:
Total five radicals to be given containing t\4'o less common metal
ions, one insoluble and two acid radicals: CH3COO-,BO;' PO;-,
co3:', HCOi, No;,Noi, cr,B'r, .t'', so.,}, sol|. sd)jL, tr,
C)O11'

Less common metal ions - W. Tl. Mo. Se. Ti, Zr. Th. V, U. Ce. Be
(two metal ions in cationic and anionic forms).

lnsoluble: Halides (AgCl, AgBr, AgI)l Sulphates (PbSOr. BaSO+)
und Oxides (AlrO:, CUO:, SnOz, TiOz. SiO:)

('erimetric' lodornetric' Oxidimetrv titralions.

6 Hours Per
\\'ee k

'

II Lab Recorcl and Viva-Voce l5

I'otal Contacr Hours +5

10

3q7

/1Q -

I

I

I

I l

lol 7sltsl
I

I

F r"pi"a I Contact 
i

ll lHours I['l I

I

I

I
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ted [-T tluation \{cth odss
I nternal r\sscssm cnt: 25 Ilnd Tcrnr Eramination: 50

l'r:rcticrrl 25 Prirctiral 50

It)$,(lnlillallpresentation/assi gnment/quizlclass
test ctc.:

('lass I'artr c ipation:

l0

Plactical l:ramination

\lid- I crnr I rar.n:

I'art C-Lcarnin eso u t'ct s

Rccommended Books/e-resources/LMS :

l. A Text Book of Macro and Semi-micro Quantitative Analysis. A. I. Vogel. Orient Longman.

2. A Vogel's Text Book ol' Quantitative lnolganic Analysis, J. Bassett, I{. C. Denney, G. B
Jattry and J. Menaham, Longman, London.

C0r

ll
3e8

l

I

I



PC-2

Scssion: 2021-25

l)rrrt,\ - l nt lotl rr ction

Nanre of'Prouranrrne M.Sc. Chcrr.ristrv

Senresler' I
Name o1' the Coulse Pirl sical ( hemistrl, I'ractical-l

Coulse Code xI2l-ctIF.-106
Coulse T1'pe

[-cvel of thc cor-u sc

l,( -2
400-499

I'ru-r'equisitc loi the coursc 1i1'an1 ) Chenristrl as a subject at UG lcvel
Coulsc Leanring ( )utcornes (Cl-O)
Alier conrplcting this course, thc learner
ri ill be able to:

ct_o l:

CI,O 2:

To understand the concept of Surface
-fcnsion 

and pll metric titration to I'rnd out
the strength of acids.

-[ir undcrstand the lirndanrentals ol'
potentiolnetric experiments and study of
extent of adsorption with veriljcation o1'
Freund lich and I-angmuir adsorption
isotherm.

-l-o 
study and conduct experiments related to

chcmical kinetics lbr thc determination of
order and l'ate constant of the reaction and
Iurther learn abou clata handling/analysis.

CI-O J:

(lredits

'feaching LIours per rveek

lntcrnal Asse ssmcnt Mtuks

Iheorl P ractical 'lirtal

0 -)

0 6 6

0 25 l-5

Encl ferm Eram l\4arks 0

\4ar. Marks 0 l5 15

Exarnination 
.f 

inrc (r ltottts

l'art I]- ('onterrts ol tlre Coursc
I nst ru ctions lbr l'lper- Setter:

[-n it 'f opics Contacl
FIo u rs

Surlhcc Tension
I Deterurine the surfbce tension of given organic soh'ents.

2 Stud1, the eff'ect of soap concentration on the lowering of surlace
tension of water.

3 Conrpiu'c the cleansing porvers ol two clotl.r detergents provided to

)'o tl.

pH-metry
4 Detcrmine the strength of strong acid by pH-metric titration u'ith

strong base.

5 Detcrrnine the strength of weak acid by pl-l-metric titration with
slrong base.

6 Detcrmine the dissociation constant olacetic acid using pH-meter.

Potentiometry
7 Deterrnine the standard electrode potential ol Cu and Zn.

8 Detcnnine the strength of a given solution of ferrous ammonium
sulphate by potentiometric titration with KzCr':Or solution.

6 Hours per
week

l2

3q1

0!.,

50 s0 I

I

I

I



9 Studl' the precipitation tiftation betwcen KCI and AgNO3
potentiometrically.

l0 Dctermine the standard free enelgy change and equilibrium
constant for the reaction Cu + 2Ag- i.: Cur- + 2Ag

Adsorption
I I Veril-v the Freundlich and Langmuir adsorption isotherms fbr

aclsolption ofacetic acid/oxalic acid on activated chatcoal.

Chemical Kinetics
12 . Study the hydlolysis o1' methyl acetate in presence ol

hl,drochloric acid.

li Study saponilication of ethyl acetalc bl sodium hydroxide
solution using the same initial concentration ol' both the
l eitctants.

14 Study saponilication ol ethyl acetate b1' soclium hydroxide
solution taking the initial concentration of ester and base to be

dill-erent.

Data Handling
l5 \\'hcrever possible, error anall'sis irl tlre experinlental

ol"rservations and results should be repoltcd.
-l 

Otal Contact [[0u rs 90
Suggested l'lr-alu ation XI ethods

I ntcrnal ,,\ssessnrent: 25

25 i I)ra etica I 5{)

t0

l0

Practical Erarnination

Part C-I.e arning llcsou rces

a

a

a

Seninar/prcsentation/assi gnment/quiz/class

( lass I) art ic ipa t io r.r :

tcst etc

\4 icl-l clnr l:xam

> Practical

Recom mendcd Books/e-resources/LMS :

l. I)r'actical Phl.sical Chemistry, A.M. .lames and I.I:. Prichard. Longnran.
2. l'indley's l)ractical Physical Chemistry. B.P. Lavitt. Longman.
3. Practical Physical C'hemistry, S.R. I'alit anil S.K. Dc, Science.
-+. E\pcrimcntal Physical Chemistry. R.C. Das antl B. Behera" Tata McGrau'Hill.
5. Advanced Practical Physical Chernistr'1'. .1. B. Yadav Krishna Prakashan
6. S1'sternatic experimental Physical Chemistry, T.K. Chandershekhar & S.K. Rajbhoj r\niali

l)ublicatiol.
7. A Comprehcnsive Guide to Physical Chernistrv Experiments ancl Viva Questions, Neelam

Sr'etlher'.

tl

\uo

/0
L-.t

I

I

I

l
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PC-J
Session: 2021-23

Part .\ - I ntroduction

Tuo-step Prcparation of some inrJlortant organic conrpounds
inr olving thc rcacti()ns out of thc follorying representative
rcxction s )

Demonstrations of Laboraton & Purilication techniques

Iict)urirg. Sol\cnt e\traction. Purification ol' sohents and reasents
rusins r arious techniuucs like urr stallizati,rrr. distillation. stcanl
.listillari.rrr. and racuurir distillution.- Dlr ins rrrrtl stolirce ol solr(nts.
sublimation ctc.

l.
2.
-).
l.
5.
(r.

1.
u.

l().
nrple

1.
-,)

Esterilication and sapor.rilication
Ox.idation
Reduction or Hydrogenation
Partial Reduction
Nucleophilic substitution
Aromatic electrophilic suhstirutir.rrr reactiorr
Condensatior.r reactions
I IoUhan's Ilror.narnide reacti on
IJeterocyclic synlhesis
An1' other leaction as pel rc'quiremenl

Syr.rthesis o1' rn-nitroani I inc fi'onr nitrobenzene
Slnthesis of'aniline tl'om bcnzoic acrd.

ll

Nl.Sc. Chcnristlr\ame ol l)rograrlmc

ISemestcf
Ollanic ('hern islr'r Practical- l

\ IIJ-CII t.- l {}7

I'( -.1

Name of the Coulse

l.cr el cli tltc cr.rur se

('oursc (loJe
( oru se Tr pc

.+00-+99

('hcuristr'1'as a subject a1 U(i lcvelI)r'e-r'ccluisitc lbr thc course (if anl')
Course Lcarning Outcomes (CLO)
Alier coniplcting ll.ris course. the Iearner
u ill be ablc 1o:

CI-O 1: 'lo understand the basic laboratorl' and
puri lication tcchniqltcs in orgarric chemistr'1 .

Cl-O 2: To rrnderstand the concept 01' step\\'ise
s1 rrtltesis ir s1 rttltesizing :ionle irnportart
organ ic conlpouncls.

(-'l-O 3: Io undcrstand thc rolc ol fLC in checking
thc' puritl of compounds. To study the IR &
NN,IR spectra of thc linal products.

'l ircorl' Practical 'I otal('rcdits

0

Icaching Ilours per rr cck 0 6 6

Irltemal Asscssmcnt Marks t5 l-s

l].rd Tcrnr l\am N4arks

0

o .r0 50

\Iar. \4alls 0 75 75

[:-xarnination Tin-ie (r hours

l'art l]- Clontcnts of the (.ourse

I nit -liopits ( on tact

'llours
6 llours Per

Week

lrr.r l C\O

9ol
u,

I



90

,)

l
5

6

l
8

I

Synthesis o1'rn-nitrobenzoic acicl liom methylbenzoate.

Synthesis olanthranilic acid liom pthalic anhydride.
Synthesis of p-bromoanilinc 1l'onr acetanilide.

Synthesis o1'p-nitloaniline l}om ucetarT ilidc.
S1'ntl.resis o1' phenltoin litur Benzoin
Svnthesis o1'4-aminobenzoic acid il'o:n 4-nitrotolucne.

Sy'nthesis o1' S-benz1'lisothiouron iuur salt ofanl acid

Thr puritv of the above st'nthesizetl cornpourrds shoultl be checked
rr ith thin ll'er ch ro rnatograph\' ('l l-( )

C-opies of Ilt & N\'lR of the above svnthcsizrtl conrpounds shoukl
bc provitlcd frrr study

.\ll thc students must submit the recrl.stallise d procluct along rr ith
m.p. lbr all thc stagcs ol preparation.

'l'otalContact Hours
Su eslerl Iiyalrrltion \'l ctlrotlr

I rr tc rnal r\ssesstnent: 25 End I'crnr liramination: 50

25 5{)

C lass Partie ipatior.r

l'racl ieal

SL'nl iDar'/pr cseutation assignnrent /qttiz'class

tcst etc

\1id-'l erm l:rama

Practical Exanination
- l)ra ctica I

10

l0
l):rrt C-Le :rrning Ilrso u rces

Rccommended llooks/e-resources/LMS :

l. A Handbook of Organic Analysis Qualitative ancl Quantitative by H.'f. Clarkc and revised
b1, B.Ma1 ncs, Edward Arnold (i'ub.) Ltd. London. 1975).

2. Sl,stematic Qualitative Organic Anall,sis b1 H. Middleton. Edward Amold (Publishers) Ltd..
London I959.

i. A I'ext Book of Practical Organic Chenistry including Qualitative Organic Analysis by
Arrhur L \/ogel. Longmans Green and Co.. I-td.. L-ondon 1966.

4. Elenrentarl'Practical Organic Chelnistrl,bl ArthLri [. Vogel, CBS Publishcrs & Distributors.

5. Vogel's l cxt Book ol Practical Organic Chemistry by B.S. Furners et. al.. Lohgman Group
Lrd.

ep,

tl

t-rrl-

L I
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CC-5
Session:2024-25

Part A - Introduction

M.Sc. ChemistryName of Programme

II
inorganic Chemistry-IlName of the Course

M24-CHE-201Course Code
CC.5
400-499Level of the course

Pre-requisite for the course (if any)

CLO 1: To know about electronic tansitions
occuning in the rnetals and their complexes and also to

appiy the concept for assignment of absolute

configuration in optically active metal chelates and

their stereochemical ilformation

CLO 2: To explain the synthesis, structual
characteristics, chemical properties and reactivity of
metal-n complexes,

CLO 3: To know the various classifications of metal
cluster compounds and to categories tle metal boranes

carboranes, metallo-boranes and metallo-carboranes
and their various aspects.

CLO 4: To learn about basic eoncepts of
photochemistry viz photochemical laws, quantum
yie1d, electronically excited states and to leam about
the Energy dissipation by radiative and non radiative
processes along with Franck condon principle.

Course Leaming Outcomes (CLO)
After completing this course, the learner
will be able to:

Tutorial Total
4 C 4

Credits

4 4Teaching Hours per week
30 0 30Internal Assessment Marks

0 70End Term Exam Marks 70
0Max. Marks 100

Examination Time 3 hours
Part B- Contents of the Course

Instructions for Paper- Setter: The examiner will set 9 questions asking fwo questions from each
unit and one compulsory question by taking cotuse learning outcomes (CLOs) into consideration.
The compulsory question (Question No. 1) will consist ofat least 4 parts covering entire syliabus.
The examinee will be required to attempt 5 questions, selecting one question from each unit and the
CO uestions will culso uestion. All ual marks.
Unit Topics Contact

Hours
I Electronic Spectra and Magnetic Properties of Transition Metal

Complexes
Electronic arrangements of microstates, calculation of the number of
microstates in various electronic arrangements, spectroscopic term
symbols, vector diagrams to indicates coupling of orbital angular
momenta in p', p', d2 configurations and spin orbit coupling for p2

arr 8 metal ionsement, ectrosco al terms of d2 to dic tgrms s

17

v,y
n9.

Semester

Course Type

Chemistry as a subject at UG lovel

Theory

0

100

I

I



symbols for a closed subshell.

iit".pr"tution of electronic spectra' Orgel-,d'.1gt*t,. Tanabe-Sugano

;i;;i;;i". transition metal complexes (dr-de states)' calculations of

OqiS ;ab p"rameters, charge transfer spectra, sp€ctroscopic method

of''*riln*.nt of absolute 6onfiguration in optically, active metal

;h.ild and their stereochemicai information, anomalous magnetic

moments, magnetic exchange coupling and spin crossover'

dls rules, derivation ofthe term
determining the ground state terms-Hun

1

ndi
chemiatifo

din
didini

hi

esC TNo exaet rTM p
mf etalonalobratindan bo spectrauretstruc cbo SarcetalM ny

alcrtant1muC d oe n,turaldan postrucnd nbor0b n Sar gc v
bonnoatlarnbo Satctamfo prepvo Snreact

andtroS In1etai tro genoxyt1 no m genfo trans voreactl NSrtano tn-Ip
dn ase lih Soe ex SCO m

15
Metal Clusters
So.;"t, lntroduction, Nomenclaturo, synthesis and properties of some

,-p"rt* members ( BzHo, BaHro, BsHq, BsHrl and BroHra)' bonding

in-'gor*.., STYX code, Borane anions, Carboranes: Inhoduction'

g*"r"i -.in"at of preparations and important properties.' Polyhedral

lkeletal electron pui, th"ory, Metalloboranes and metallocarboranes

'int 
oau"tion, general methods of preparation and properties' Isolobal

anJogt,M"fu;arbonyl and halide clusters, introduction, Stmcture and

to"Jiilg or.o.poundi having M-M bonds, calculation of M-M bond'

i5
Photochemistry
eiso.ptiorr, absorption spectra, excitation, photochemical laws'

qr*t r- yield, electronically excited states- 
- 
Jablonski Diagrams:

tiUrationut Reiaxation, Interna.l Conversion, Intersystem Crossing'

Flror"r""n"", and Phosphorescence; Fluorescence Specfia, Rules of

fluorescence, Fluor.r..tt." Quantum Yield, Franck-Condon principle'

Radiative Lifetime.
Bimolecular quenching: Stem-Volmer ielation, photochemical kinetics'

photochemical stages-primary and secondary'

IV

ontact oursota
ested Evaluation MethodsSu

End Term Examination: 70Internal Assessment: 30
10F Theory:) Theory

5Class Participafiona
10Seminar/presentation/assignment/qui/c

test etc.

o lass

15

Written Examination

Mid-Term Exam:a

Part C-Learning Resources

Reco
1.

2.
3.
4.

5.

6.
7.

mmended Books/e-resources/LMS:
Advanced Inorganic Chemistry, F'A. Cotton and Wilkinson, John Wiley'

hawGreenwo

spe
Graw Hill,

RoI &uhHJ ESChemi Harpeno can1 eytry
ver vleIElseeLP.BAS ctroseE ce nltro CcIn copyporganl

onarrerPEarnsanod Ad cNNtsel'Ithf EIe emen-rh s oC trv
Yew Io k.w NFefi ds B N eyt L gglsud ct n oonI tro gand

eand S.J eEmHS harpc Chemio If nrne A ctod tryM organl
oY kIewNcMahailJ BCF e1ddanLttuc no totrodIn

18
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Chemistry; R.C. Mekoha and A.Singh, New Age International.

9. Concepts and Models of Inorganic Chemistry; B. Douglas, D.H.McDaniel and J.J. Alexander;

John Wiley.
The Organometallic Chemistry of the Transition Metals; R.H. Crabtree, John Wiley'

10.

11.

12.
i3.

Basic concepts of Inorganic Photochemistry, A.W. Adamson and P.D. Fleischauer, Wiley'

Photochemistry of coordination compounds, K.Balzani and V.Carassti, Academic press'

Elements of G.J. F w

4t,
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Session:2024-25

Part A - Introduction

M.Sc. ChemistrYName of Programme
IISemester
Physical ChemistrY-IIName of the Course

M.24-CHE-202Course Code
CC-6Course Type
400-499Level of the course

hemistry ectsuasC aPre-req uisite for the course (if anY)

their Schr6dinger equations besides knowing
about angular momentum operators

CLO 3: To underJtand the basic concepts of
polymers,polymerization and their
molecular weights.

CLO 4: To know the bisic concepts ofnuclear and

fordin
uti

abo
uti

ontluachr6SetuSoT to eqLC o p
NSotre sodfin rhanms de1 stes1n'l syp

sho9mseth Stut wlngTo earn2 syoCL
no ofe1n oSdet1O no ternando11 mnaltaro

radiochemi

Course Leaming Outcomes (CL

After completing this course, the leamer

will be able to:

o)

TotalPracticalTheory
404

Credits

401Teaching Hours per week
30030Intemal Assessment Marks
70070End Term Exam Marks

0100Max. Marks
3 hoursExamination Time

Part B- Contents of the Course
examlne

un1

queitions from eacher: The uestions asking twor will set 9 qr Paoer- SInstructions fo
CLOs) into consideration. Thecourse leaming outcomes (question by takingi and one compulsory

entire syllabus. TheIl consist at least 4 parts coverlngueition (Question No. 1)compulsory q
uired to attempt 5 questions, each unit and theselecting one question fiomexaminee will be req

marks.uestions will cuestion. Allcom
TopicsUnit

1

Quantum Mechanics-I

Quantum Mechanics-Il

I Polymers

q

CC.6

o 1
c3/'

at UG level

I

100

1:

Contact
Hours

I

values.
in a box,

Problem:

levels and

and its
and its directional
commutation

and Hermitian

in a box
barrier

I

20
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ncepts,
growth

vmerization.
vmerization.
lecular mass

cocaslB
nfo haic

otlna nordcoo p
po
po

om
omethcoS s ty

EISstal I1L uld
Nuclear and RadiochemistryI

0tact urso I

ested Evaluation MethodsSu
End Term Examination: 70Internal Assessment: 30

F Theory:30F Theory
5Class Participationa
10Seminar/presentationL/assignment/qui/c

test etc.

a lass

15

Written Examination

Mid-Term Exam:a

Pnrt C-Learning Resources

Infioduction to Quantum Chemistry, A.K. Chandra, Tata McGraw Hill'

Quantum Chemistry, I.M. Levine, Prentice Hall'
Essentials of Nuclear chemistry, 4th Edition (1995), H.J. Amikar, wiley Eastem, New Delhi.

Nuclear & Radiochemistry, 3rd Edition (1981), G. Fridlander, J.w. Kennedy, E. S Macias, and

J. M. Miller, John WileY, New York.
Inhoduction to Nuclear Chemistry, B. C. Harvey Prentice-Hal1 (1969)'

Polymer Chemistry, BillmaYer.
Polymer Chemistry, Gowarikar.
Principles of Polymerization, Geroge Odian.

Quantum Chemistry, B. K. Sen, Kalyani Publishers

I
2

J

4

Intemational.R.K. Pras Newuantum Chemis

Recommended Books/e-resources/LM S:

5.

6.

7.

8.

9.
10

a3.,

21

\os

polymers,

and Scintillation
radiation

'70
I

I



CC.1
Session: 2024'25

Part A - Introduction

M.Sc. ChemistryName of Programme
IISemester
Organic ChemistrY-IiName of the Course

M24-CI{E-203Course Code
cc-1Course Type
400-499Level of the course

istry bjuS ce attm aASChePre-requisite for the course (if anY)
CLO 1: To know the concePt o

substitution/displacement reactions.
CLO 2: To understand the concept ofneighboudng

group participation ald carbocation
rearangements.

CLO 3: To describe the generalion, structue,
stability and reactivity of free radicals-and to
know the mechanisms of addition to alkenes

and alkYnes.
CLO 4: To understand the concept of addition to

carbon hetero atom multiple bonds with

f Aromatic

on >C=O uem

Course Leaming Outcomes (CLO)

After completing this course, the leamer

will be able to:

TotalPracticalTheo
404

Credits

104Teaching Hours per week
30030Intemal Assessment Marks
7070End Term Exam Marks
100100Max. Marks

3 hoursExamination Time
Part B- Contents of the Course

examl

er: The examiner questions from eachuestions asking twowill set 9 qPaper- Structions forIns
tcomes (CLOs) inlo consideration. Theby taking course leaming ouone Compulsory questionunit and

covering the entire sYllabus. Thewill consist ofat least 4 Partsulsory question (Question No. i)comp
stion from each unit and the5 questions, selecting one quenee will be required to attempt

ual marks.uestions willuestion. AIIcom ulso
Contact
Hours

TopicsUnit

II Aromatic Electrophilic Substitution
Theoretical treatment of aromatic substitution reactions, structue-

reactivity relationship in mono substituted benzene ring, orientation in
other ring systems, partial rate factor, energy profile diagram, Vilsmeir-
Haak reaition, Reimer-Tiemann reaction, Bischler-Napieralski reaction,

Pechmann reaction, Houben-Hoesch reaction, Fries rearangement.

Nucleophilic Aromatic Substitution
Mechanism of Nucleophilic substitution in aromatic systems via diazonium

ions, by addition-elimination and elimination-addition mechanism

(involving arynes); von-Richter re,urangemenl, Sommelet-Hauser, Stevens

and Smiles rearrangements.
o structure ofstabili and reactiviGeneral ects of CS

22
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UG level

I

I

I

I
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II 5
Neighbouring GrouP
Anchimeric assistance,
electrons, sigma and

Carbocations rearrang

Participation and Carbocation Rearrangements
neighbouring group participation by non-bonding

-bonds, classical and non-classical carbocations'

ements: migratory aptitudes, Wagner Meerwein

rearrangement, pinacol pinacolone rearangement, Demjanove

..^..-E"**t, Tiffeneau-Demjanov ring expansion, aldehyde-ketone

.""rr*E"rn*t, dienone-phenol rearangement and trals-annular

rearrangem ents and the Stieglitz rearrangement.

Free Radicals
C.*rui utp""* of generation, stnrcture, stability and reactivity of free

;i;;i;, typ.t or dee radicai reactions, halogenation including allylic

irf"g""ifi,i, OIBS), auto-oxidation, decomposition of azo. compounds and

p.i"iia"t, coupling of alkynes, homolytic arcmatic substitution'
'sandmeyer 

reaction and Hunsdiecker reaction'

Addition to C-C MultiPle Bond
Generalmechanisticconsiderations,Mechanismofadditionofhydrogen

alkynes

atifo
t1di

andtot alkenesfe unc salcand moHo NShalodehal Hz
IM on

SealkentonoI1 adceoucnESenfo

towards Addition.
Lithium aluminium hydride reduction- carbonyl compounds, acids, esters'

nitrites. Additions oi Grignard reagents. Reformatsky reaction, Wittig

reaction, Claisen condensation, Dieckman reaction, Aldol condensation'

Knoevenagal condensation, Perkin reaction, Cattntzzwo reaction, Benzoin

condensat[n, Mannich Reaction, Robinson-Mannich leaction, Ester

ti
ddit1dratirihanisti

lidditi
ny

Ble nt) dsMs uet Aro mtobr n ll cono ot a pCdA Id t
A onandonvt Hreactlera nso andNS d fy vcoECm crGene al

nomlnatlEnoAd c dsanonesKeteh desAldotSf(J hoco v
om undso co carbfeR ac podan A d h des tyetK t1t) sect NSo foa vRe

h dro odr SISdeaJnlISS fo estersnoallls S
ursntactTota

ested Evaluntion MethodsSu
End Term Examination: 70Internal Assessment: 30

70! Theory:30F Theory
05tron:Class Particia
10Seminar/presentatiorlassignment/qu

test etc.:

a i/class

Written Examination

15o Mid-Term Exam:
Part C-Learning Resources

Recommended Books/e-resources/LMS:
L Reaction Mechanism in organic chemistry by Mukherji ard Singh revised by S.P. Singh and om

Prakash published by Laxmi Publication, New Delhi

2. Advanced organic Chemistry Reactions, Mechanism and Structure, Jerry March, John

Wiley.
Advanced Orgalic Chemistry, F. A. Carey and R' J. Sundberg, Plenum'

A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longmaa'

structue and Mechanism in organic chemistry, c. K. Ingold, comell University Press.

3

4
5

6
7

8

Prenti
enJ

ademild

FIallN BoR.n andooIrlsM d,R. T v
B arnlnouseHoHonsc ReacodM oem rg

&claB c AeCC xMdan JormanNCoRlsScrInP S foc1

23
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a,F/

Hydroboration, of C-C bonds via organoboranes, hydroboration

Organic ChemistrY,

I



Professional.
9. Advanced Organic Chemistry and Reaction Mechanisms, Reinhard Bruckner, Academic

Press.
10. Organic Chemistry, Jonathan Clayden, Nick Greeves, and Stuart Warren, Oxford

Universi Press.

a4
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Session:2024'25

Part A - Introduction

M.Sc. ChemistrYName of Programme
IISemester
Physical SpechoscoPYName of the Course

M24-CHE-204Course Code
CC.8Course Type
400-499Level of the course
Chemistry as a subject at UG levelPre-req uisite ior the course (if anY)

spectroscopy and their applications in
Chemistry.

CLO 2: Understand basics and significance of NMR,
NQR ard ESR techniques in Chemistry' 

-

CLO 3: Understand basics of X-ray Crystallography
and interpret powder XRD pattems of cubic

stals.

and vibrationalCLO 1: Understand rotationalCourse Leaming Outcomes (CLO)

After completing this course, the learner

will be able to:

TotaiTheory
J0J

Credits

)0JTeaching Hours per week
25025Intemal Assessment Marks
50050End Term Exam Marks
75075Max. Marks

3 hoursExamination Time
Part B- Contents of the Course

examln

e

er- Setter: The two quesdons from eacher will set 7 questions askingInstructions for PaD
s) into consideration. Theby taking course leaming outcomes (CLOunit and one compulsory question

the entire syllabus. Theo. I ) will consist of at least 3 parts coveringcompulsory question (Question N
on fiom each unit and5 questions, selecting at least one questiexaminee will be required to attempt

ual marks.uestrons wl11 cuestion. AIIthe com
Contact
Hours

TopicsUnit

l5

Infrared Spectroscopy
The vibrating diatomic molecule, force constant, zero point energy,

simple harmonic vibrator, anharmonicity, Morse potential, overtones,

hot bands, diatomic vibrating rotatorc, P,Q,R branches, vibration of
polyatomic molecules, normal mode of vibrations'

Microwave Spectroscopy
Basics of spectroscopy. The rotation of molecules, rotational spectra of
rigid diatomic molecules, intensities ofrotational spectral lines, isotopic

effect, non-rigid rotator, spect(a of polyatomic linear molecules and

symmetric top molecules.

lines.

I

CC-8

25

q | 't---

/19

Practical

Raman Spectroscopy
Classical and quantum theories, pure rotational Raman spectm of linear
molecules, vibrational Raman spectra, mutual exclusion principle,
polarization of the light and Raman effect, depolarization of Ramaa



5
Nuclear Magnetic Resonance Spectroscopy
Basic principtes of NMR, theory of nuclear magnetic resonance, spin

lattice relaxation, spin-spin relaxation, experimental techniques,

chemical shift, the origin of shielding constant' pattem of coupling,

origin of spin-spin coupling.

Nuclear Quadrupole Resonance Spectroscopy

Introduction, eneigies of quadrupole transitions, relationship between

electric fie1d giadient and molecular structure, applications'

interpretations of structural information lrom NQR spectra'

Electron Spin Resonance Spectroscopy
Basic principles ofESR, expJrimental technique, hyperfine splitting and

hyperfine structue (Hydrogen, methyl radical etc.); lnstrumentation of
pSn -a its applications to the study of free radicals and Mc-Coru:reli

relationshi
X-ray CrastallograPhY
Symmetry elements in crystals, stereographic projections, point groups

(iilustratiln of R, R-bar, Rm, R"/m, (R-bar)m point groups only), criteria

ior determining unit cell of lattice, space lattices, space groups P1,

Pbar1, P2, P2r, Pm, Pc, C2, Cm, Cc.

Bragg's Law, Reciprocal iattice concept and its imp-ortance, Definition

of {Jciprocal lattice vector (derivation excluded). Interplanar spacing

using reciprocal lattice concept for cubic, tetragonal, orthorhombic and

hexfionaf crystal systems, Structue factor calculations for primitive,

bas.--"ent..ed, body-centered and face centered unit cells Relation of
structure factor to electron density and intensities (derivation excluded),

Interpretation of powder photographs for cubic crysta1s, Data reduction

(Brief overview), phase problem (definition only), Correctness of a

ISstructure In

III

4ntact ursTotal

Evaluation MethodsSu
End Term Examination: 50Internal Assessment: 25

50,,< F Theory:) Theory
05Class Participationo

i0Seminar/presentation/assignment/quilclass

test etc.:

a

10

Written Examination

o Mid-Term Exam:
Part C-Learning Resources

Recommended Books/e-resources/LMS:
1. Fundamentals of Moiecular Spectroscopy, C.N. Banwell, Tata McGraw Hill'
2. Modem Spectroscopy, J.M. Hollas, John Wiley.
3. Basic Principles of Spectroscopy, R.Chang, McGraw Hill.
4. Inkoductionto Molecular Spectroscopy, G.M' Barrow, McGraw Hill'
5. Physical Method in Chemistry, R.S. Drago, Saunders College'

6. Elementary Crystallography,L. Azzroff.
7. Stnrcture Determination by X-ray Crystailography, M' Ladd and R' Palmer'

8. X-Ray Structure Determination: A Piacticat-Guide, 2nd Edition by George H. Stout and Lyle H

Jensen.
9. X-Ray Diffraction: A Practical Approach by c. suryanarayana and M. Grant Norton

F. C. Phillistallo a10. An Introduction to

to

1t:

I

I
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I'rIt,\ - I n tr0(lrr ct ion
\anrc o l' [)r'oltantrne M.Sc. Cbemistrv
Se r.ncs tc r tl
Nan.rc of'the C'ourse lnorganic Chemistrl Practical-ll

Course C'oclc \ Il+-(ll IH-20-5

Course 'l'ypc I'(',-l
Lcr el o t thc coulse I (X)-+99

( henristrr as a slrhjcct lrt LI(i levci
C LO l: To knou the concept ol'

(luantitative analy,sis and its
application.

Cl-o 2: Able to separate and quantity the
presence of tr,",o nretal ions in a
solution.

(. 1.() 3: Able to prcpare various
coordination conrplexes and

their spectroscopic study.

l're-r'eqlrisite tbr the course (i1'an;')

Course Lealrring Outcomes (CLO)
Afier complcting this course, the learner vuill
be able to:

'I hcolr Practical Total
0

Cleclits

(l (r (rTeaching ll()urs pcr week
l5Intelnal Asscssnrent \1arks

Enil l'eln.r Ir\itm N,larks

Li
50

\ lx\. \liLrk\

0

0

0 75 7-i

6 horrls

C'on tact
llo u rs

Quantitative analysis:
Separation ol the metal ions ancl detenlination of any one of
them using volumctric/gravimetric methods.

Cu-Ni, Cu-Zn, Cu-Al, Ca-Ba, Ire-Mg. Fe-Ni etc.
Preparations:
Preparation o1'the lbllowing inorganic compollnds and their
spectroscopic studies.
I. HglCo(SCN)rl
II. [Cu(NH3)a]SOa.H2O
II l. Prussian Blue

IV. NalCr(NHr)r(SCN),rl
V. Mn(acac):
vr. [Ni(NHr)6]cl,
VII. VO(acac )

Exanrinatit'rr fime
I)art ll- Clontcnts ol the Corrrsc

I nit 'Io pics

30

6 lloLrs Pcr'
\\'e ck

l-5II Lab recortl and \/ iva-r,oce

-15l'utal ( ontact I lourr

)l

\tv
4

I

ls0 I

I



Su eslrd l'lva lu atiu n \Icthods
I ntern:rl Asse ss rne n t: 25 End Terrn Exanrination: 50

5()l)rarticrtl
(llass l)alticipation:
gepi63/presentation/assignmentl quizl cla
ss test cIc.

l5 Practicirl:

I)ractical Examination
f
l0

\{id-Term Exan.r:

I)art C- l,e a rn in Ilcsourecs
l0

4

28

!rf

J --t
I

I Recommendcd Books/c-resou rces/LM S: I

I f . A Tc.,t Book ol' Mucro and Scnri-miclo QLrantitatir e Anulysi.. .A. L Vogcl. Orienr 
II i ,,;",",,;- |

| , n V.,r.l s Tcxt tsook ol'QLrantiratire lnorgurti.: Anrlysis..l. IJi.tssctl. R. C. Denney. G. 
I

| ts. Jat ler) and .1. Menaharn. Longrrrrn. I.ond,,rr. 
I
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Par'1 .\ - I ntro rlu ct ion

\'l.Sc. ( lremistlrNarne ol' I)r'oglartrmc

llScrnester

Name ol'the Course Phvsical Chemistn' Practical-ll

C'ourse Code ]t2{-ct I It-206
l)('-5
100-199

Course'l-1'pe

I-cvel ol' the course
('hernistr'1 as a sub.jecl at ['(] levclPr',.'-rcquisitc lbr thc course (if an.v)

Corrrse Learnins Outcomes (CI-O)
Alier conrpletinir this course. the learncr'
r.vill be able to:

'fo 
know- the conccpt of viscositv and

solul i(,n chcnristrl ol di t l.-'rent m ixtules.
'l'o understand and master the iindamentals
of conductometric titrations in aqueous
media.
fo study the specific/n-rolar rotation of sugars
and kinetics ofinversions olsucrose bv
polarimetry.

( l.o -l

('t.o l
(l.o I

l-hcolr I)r'acticlrl I otalClcclits
(r

_1

l eaching Hours per rvcek U 6 (r

Intemal .,\ssessrlent Marks 0 ti t5
End Tr-i'rn Exarn lvlarks 0 50 50

\lax. \ lru ks 0 l5 t5
I:raminlttion linre 6 horrls

t n it

Part Il- Contents ol thc Coursc

('ontact
[ [ou rs

Viscositl

I Determine the viscosity olgiven organic solvents.

2 Studl the valiation ofviscosity with concentration lbr a glycelol
solution usirlg Ostwald viscometer and dcter.mine the unknoun
concentration ol given solutiou oi'glycerol.

3 Determination of molar mass of a polymer usir.rg viscometric
rrethod

Conductometr;'

4 Determine the strength of strong acid by conductometric titration
s ith stlong base.

5 Dctern.rine the strength of w-eak acid by conductonretric titration
s ith strong base.

6 Dc.tcrmine the strength of strong acid and $,cak acid in a mixture
b1 conductometric titration u'ith strong birse.

7 Studl precipitation titration betneen KCI and AgNO3
conductometrically. Detemrine the strength ofthe given solution
olAgNO3.

li Determine solubilitr-. and solubilitl, product of sparingly soluble

'I'o 
Jr ic s

6 Hours Per
Week

)r)

I tr
Alr

I

I

I

--- l
I

I

I



salts like CaSO+, BaSO+.

9 Dctermine thc relative strength ofchloroacetic acid and acetic acid
bl conductivity mcasul ements.

Pola rimetry

I 0 Stucl"v the valiation of angle of optical rotation with the
concentration of any opticalll, active substance (sucrose or
glucose) ancl determine the unknou,n collcentration of the same

substance in given
solution.

I I Dctermine the specilic and molecular rolation ofsucrose or
glucose at a numher ol concentrations.

l2 Srudy the kinetics of inversion ofcane-sugar (sucrose) in presence
ol'an acid.

I3 Distinguish between dextlo/laevo rotator) substances using
polalinreter and determine tl-reil specilic rdation.

Solution Chemistry
l4 Dctermine the solubility product ofcalciunr h1'droxide bi'

saturation ti tration n]ethod.
15 Dctelmine the molal volume ol'ethanol and its partial molal

r olume in dilute aqueous solution.
16 Dctennine C.S.'f. of phenol antl u,atcr in prcsence of (a) l'2, Naf'1.

( tr) 0.5% napthalene and (c) I % succinic acid.

Note: An1'erperinrcnt can be introducetl / omitted in the pr.lctica
class on the basis of availabilin of instlu m ents/chcmicals.

0t:rl Onlnct I (lu r\
Su rstetl Ilvl lut tio n lVcthods

lntcrnal r\sscssrncnt: 25

Prlcticll 25 > Pra ctic:r I 50

Senrinar' l.rlcserttatiorr/assignrlcnt'r1uiz clrrss

O

a

C lass Palticipation:

Lcst ctc

\ lici- [ c-r'rn ]:ram:

l0

l0

I)raclical Examination

Parl ( -l.c:rrn ing llrsuurces
Rccommcndctl Books/e-resources/LMS :

l. Plactical Physical Chemistry, A.M. Jarnes and F.E. Prichard, Longman.

2. F'indlel 's Practical Physical Chemistrl . B.P. Lavitt. Longman.
3. Senior l'ractical Physical Chemistr'.v* bi B.D. Khosla. V.C. Carg, Adarsh Gula_ti - Publisher: R

Chand & Co.

4. Advancccl Practical Physical Chemistry. .1. B. Yadav Kr-islna Prakasl.rzur

5. Experinrenttil Physical Cliemistry. V .D. Athawale and P. Mathur - New Age Intemational
Publishers

6. Vogel's l extbook ol Quantitative Chemical Anall,sis bl Vogel, Bassett, Jelfrey. Mendam,
Denner' - Longman Higher Education: 5th edition

7. CRC Handbook of Laboratory Salety.5th Edition by A. Keith Fulr

,10

\tt
4,

I

I

I

I,lntl 'l erm l:r:rrnination: 50

ttt
il:_)
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clc
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Part A - Introduction

Narrre ol'Proslilnxle

Name ol the CoLtrsc

Senrcster

Organie t, ire mistrl l)racticul-lI
ll
1\,1.Sc. ('herristrl,

\4ll-( ltE-207

l()()-+9,)

l,( -6
C-oulse Code

[ -clel ol' thc coLrrse

Coulse f l,pc

Cl.O l: lir turclerstancl the basic plinciple &
lcchniques ol'seplration o1'binarl mixtut'es

CLO 2: To get c\pcrtise in identiflcation of
componellts of thc givcn binary mixtures.

CLO i: To get expertise in prcparing 1he derir atiles

Clcdits

0

0

0

0

o1' o u nds.\ ctl ()l' r.111lc colll

l)re-requisite tbr the course (if anl')

fcachirg IIours pcr ri cek

Intcrnel Assessnrent Marks
linrl l crrn Irrarrr \lalks

Erarnination 'l inte
\ Ia:r. N lurks

Chcmistrl,as a subject at UG lcvel

Plactical

-)0

66

25
jlt50

1575

6 hottrs

Course l-earniug Outcomes (CLO)
Altel cornpleting this course, the leamor
* ill be able to:

Iotal

l'art I]- Contcnls ol'thc Course

I nit Contact
Hnurs

6 Hrs Per
Week

90

Olganic l\Iirture Anull sis

Dcrnonstrations of separation of binary nristures: using H2O, I ICI.
NaOIl. NaHCO3. Ethe| or othel reasenl. as mar' lrc ne cessan alot.tg
rr ith lccluilcd cunditi()r)5 lbr theit tts..

Srslern:ltic identificltion \'l ntixtLtrci o1' 1,ttre otgltttie c()lnP()ullJs:
si'naruti..rrr ul.l idcntillcation oIsimole hinair rttirttires lraring ircirlic.
b,tsic :rn.l ncUtrill c(,rl)Doncnt.. l)teDlttati,,irr ,rl their .lcr'irlttircs-
delcn)rinJtior) ef tr.p. rrr.p. lor cornp(,n(l)ls aI(l tllcit tlcrivatires.

Any othcr erperimcnt bc addetl as pcr requirement

'fopics

tII rs

I nterna I Asscssnrent: 25

'l-otrl C0nlacl

Suggested I'lr aluation }Ict hotls

5025

t.ntl I g'rn l.rrnrination: 50

> Practic
al:

> P ra ctical

(ilass Purticipation:
l0

l0

5 Practical []xamination

a

I cst

\ Iitl- ferrrr 1: ranr:

4r,

|--

I

I I'heor: I

--=-.'-T-_-__

I

I



Recom mcndt'rl Books/c-rcsou rces/LMS:
l. A Ilandbook ol Organic Analysis Qualitative and Quantitativc b1' II.T. C larke and revised by

B.i\4aynes. Edr,",ard Arnold (Pub.) Ltd. London. I 975).

2. Slstematic Qualitatir,e Olganic .Anall sis b1 Fl.\{iddleton. Edrvard Arnold (Publishers) Ltd.,
Lrrndon 1959.

L A Iext Book olPractical Organic (lhemistrv including Qualitative Organic Analysis by Arthur
I. \rogel. Longnrans Green and Co.. t.td.. London 1966.

4. Elementalr Practical Organic Chemistrl bl ,\rthrrr I. Vogel. (lBS Publishers & I)istriburors.
5. Vo Ltdan (iro LrB.S. lrrrrncrs et. rrl - I orrS

,l \ ll k() o I)r'acl e il Io ltn Che l)tc S L)

P:rrt (]-Lerrrning Ilesou rces

/t
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