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Chaudhary Ranbir Singh University, Jind
Scheme of Examination for Postgraduate Programme 2024-25

as per NEP 2020 Curriculum and Credit Framework for Postgradoate Programmes

(CBCS-LOCF) with effect from the session 2024-25(in phascd manner)
Framework-2

Scheme-P

t =8 Saaemas = - o . — e - - g
l | Course | Course Code | N cl i+ | Contact hours per week [ Internal End Term | Total | Examimati
l Tang omenclature of course (’!']l;!enry Credi S — Assesiment | Examinatioa | Marks ' 0a houry
| | Practical P: Practical Marks Marks
! < (P) T: Tutorial
8 | i —
2 | Tota [L [T P[Tota]
| @ ,
" |
ICC'I M24-CHE-101 | Inorganic Chemistry- I lT _
. _— _

CC-2 M24-CHE-102 | Physical Chemistr- I T

M24-CHE-103 | Organic Chemistry- |

M24-CHE-104 | General Spectrosceoy T

M24-CHE-105 , Inoreanic Chemistry Practical- I , p

M24-CHE-106 IPhysicalChcmistr_\ Practical-1 | P

——

PC-3

M24-CHE-107 | Organic Chemistry Practical-1 | P

R

SEMINA | M24-CHI:-108 ’Semin:ar

— r—

P

- —
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CC-5 M24-CHE-201 | Inorganic Chemistry- II | T 4 26 (4 0 (0 4 |30 70
1 ) 1
CC-6  |M24-CHE-202 | Physical Chemistry-11 | T (4 4 [o [0 |4 30
| _— _ § - —
| CC-7 ﬁ M24-CHE-203 | Organic Chemistry- II T 4 4 0 0 4 30
. B [ - | __, — LZS =
CC-8 M24-CHE-204 | Green & Sustainable Chemistry | T 3 3 0 |0 3
I | -—
PC-4 M24-CHE-205 [ Inorganic Chemistry Practical- | P 0 6 6 30
11
PC-5 M24-CHE-206 | Physical Chemistry practical- II ' P 0 6 6 30
PC-6 M24-CHE-207 | Organic Chemistry Practical -II | P | 0 8 3 50
m| 0 2 !IS
CHM  |M24-CHM-201 | Constitutional, Human and | T 0 |0
| Moral values and IPR [ _
Internshi M24-INT-200 | An internship course of 4 Credits of 4-6 weeks duration during summer vacation |50
PSP ;| I b & 4 -after IInd semester is to be completed by every student. Iniernship can be either %5
' S | for enhancing the employability or for developmn the research aptitude.
[ CC-9 M24-CHE-301 | Techniques in Chemistry l-T
T
' s . | —
M24-CHE-302 | Inorganic Chemistry Special-1 | T
| . e —
| DEC-1 |MZ24-CHE-303 | Physical Chemistry Special-1 | T
' . !
M24-CHE-304 | Organic Chemistry Special- I LT
| -
M24-CHE-305 | Inorganic Chemistry Special- | T
DEC-2 I1

e R ————— e — S—

N
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Physical C

j/ £ I M24-CHE-306

___—

M24-CHE-309

M24-CHE-310

| =
PC-8 M24-CHE-311

Practical- |

Inorganic Chemistry Special

Physical Chemistry Special
Practical- I

—

hemistry Special-I1 | T

Organic Chemistry Special

| Practical- 1

Inorganic Chemistry Special

Practical- 11

M24-CHE-312 |

Physical Chemistry Special
Practical- 11

M24-CHE-313

M24-OEC-301

Organic Chemistry Special
Practical- 1l

Dissertat | M24-CHE-
ion/Proj |PRO
ect work

M24-OEC-301

Environmental Chemistry-I

| —

M24-CHE-401

l

Polymer Chemi-try

=

70 ‘:m ; !
. - 3 :
70 160 |3 *}
S S |'
70 106G Il I
1
. 4, ]
70 Iy s j
I |
}
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70 100 1 l
;
70 00 |4 ”H”"}
——

70

100 {4 ?;
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]
‘[ M24-CHE-402 gllurganic Chemistry Special- | T l 4 l
e P
DEC-3 M24-CHE-403 | Physical Chemistry Special-III | T 4
- - T i} - —T-__.
M24-CHE-404 | Organic Chemistry Special-II1 | T 4
| |
TM24-CHE-4OS }I\:rnrganic Chemistry Special- | T 4
DEC-4 M24-CHE-406 | Physical Chemistry Special-1V | T 4
| s I ——
M24-CHE-407 | Organic Chemistry Special- IV | T 4
M24-CHE-408 | Inorganic Chemistry Special-V | T 4 |
DEC-5 | p ooy T
M24-CHE-409 | Physical Chemistry Special-V | T 4
|
MZ4—CHE—4][T’ Organic Chemistry Special-V rT 4 y
[PC_Q M24-CHE-4!1 | Inorganic Ch:misll}'-Spcrial - ._P - I4 |
Practical- ITI ' '
! S R
M24-CHE-412 | Physical Chemistry Special P 4
‘ Practical- ITI: |
5 — - —_—
M24-CHE-4 i3 1 Organic Chemistry Specil P 4
Practical- III ,
PC-10 M24-CHE-4'4 | Inorganic Chemistry Special P ) 4 I
| Practical- IV
M24-CHE-4 |5 | Physical Chemistry Specia| B P 4 :
Practical- IV
| - S—— 1 .

30

30

30

| 4 0 0
| ..
l4 o |o
o o
oot
| 4 0 0

100 |3
— 1 I
100 4
100 4 .
=t
1100 4 &
I
100 4 '
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T 4 'I' 1 r | -
_—
! | |

T | g |8 31) 70 160 1 4 |
Vi2d-CHE-416 | Oreaanic Chemistry Special i’ | 4 0 0 é | 1 | J | “
| Practical- IV : L _i ) S ‘ * :
l ] i ; 3 P~ ! e
| ST : g, 0 2 10 20 30 3
M24-EEC-401 | Skills in Chemistry T ! | < 0 : 1[ |
. | - |
| E 15 2() 2
| 0 (0 D i 5 r - e
|. P l O I |
1! ] : !
'E
N.B.
i For seminar. the group size will be 10-15. | _ . il and sroject woik.
ig) In the third semester of the course. students will be provided with the option to opt among p pi{e]

, 1, - vailable seats for opting for project work at the end cf the first semester. taking into account the
ii1)  The department will announce the number of available se: g _

availability of eligible faculty (regular or contractual).
V) The department will assign project SLIPEI'\‘iS?I‘S to %tlldellts based on ﬂ. ol .
considered if the number of students epting for projects exceeds the aval able Sf:‘a S. . S ———
V) An Assistant Professor. Associate Professor and Professor can supervise a maximum of four, st et s \

seir performance in the first semester of the course. The results of the first semester will be
l a

The Guidelines for project work will be decided n the next meeting of PGBOS.
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Guidelines for the Seminar, M.Sc. M Semester, session 202-4-2

Committee ol two-three members from the department ma} he constituted 1or

| seminars prepared by the students of M.Sc. 1% year In
respective group. Other interested faculty of the departmen
attend the Presentation.

ilh‘vL"’ii'tH'li..'l'll )

suidance of faculty qsstegned W

are also welcome i they want 1o

Guidelines for the assigned faculty:

' “ : : s s ed . oflice of the
e The list of the students along with seminar 1Opies be submitted in the ¢
femic session.

department within 10 days after the starting ol acac

o Diflerent topics should be assigned o every student of the group.

o The topics will then be assessed by the assessment committee const "
Chairperson. 11 any changes with respect 10 lopic the same must he intimated o the i
concerned faculty within three days.

o Afler approval. the  students with the help of

}
| |
wstituted by the |

assigned faculty will prepare the

presentation,

o p— ' N OTOCR O cyvery [wo
o [Faculty is directed to mamtain and submit the progress re .

port ol the seminar
weeks.

o Presentations will start after 1 month after the

o Assigned faculty are directed to prepare d schedule
for the presentations of the students in their allotted lec
in the office of the department. The linal schedule will be

of the department.

approval ol seminar lopics.
(with name. roll no. 1OpIc and. date)

(ure as per timetable and submit
displayed on the notice board

Guidelines for the presenter:

o Only Power Point presentation will be accepted.
colevant. clear. must showease in-depth |

o Content of the presentation should be
knowledge of the topic.

o FEvery week a presentation
committee.

o Students are directed to submitted
of their presentation.

o Presentations will start
o Time of 30 minutes will be given to cach student for presentation.

should be prepared and presented before the department
a hard copy of the report on seminar topic at the time

after 1 month ol the approval of seminar topics.

Reviewing committee may asscss the seminar based on following points:

o Content Evaluation: The content of the presentation should be relevant, organized,
and discussed in depth.
o Presenter Evaluation: Presentation skills of the students will be evaluated on basis ol

delivery style and clarity.

Suggestions for Improvement: Provide constructive feedback on what could be
improved for future seminars. Committee may offer specilic suggestions regarding

content, and presentation style. /
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" Session: 202425 S
Part A - Introduction

Name of Prr*nt.zrrannmf..T ) rvf;_sc (E"hemistlj“)

Semester ™

Name of the Course [nor ganic Chemistry- ! _

Course Code —_ M24-CHE-I0l ]

Course Type ] ] - i ) _ CC / -
[evel of the course B ' 400-499 CFEEE9)
Gfa) | e

Pre:requisite for the_cou}__sg if an —
n and stability of

Course Learning Outcomes (CLO) CLO1. Analyze the formatio
A fter completing this course. the learner will metal-lizand complexes in different solvents.
be able to:

CLO2. Describe the importance of chelating
ligands in increasing the stability of complexes.

CLO3. Discuss examples of chelates and their
applications in various fields.

CLO 4. Explain the mechanisms involved in the
formation and cansformation of transition metal

complexes.

CLOS5.  Apply kinetic analysis to understand
reaction rates and mechanisms

CLO 6. Describe the chemistry of allotropes of
carbon and important compounds belonging to

nitrogen and phosphorous group.

CLO 7. Examine the role of transition metals in
catalysis, both in industrial processes and

N biological systems.

Credits - L Theory _Practitrfl ) - ] Total
4 0 B 4
L cacling Lours per week s - 0 ' 4
Internal Assessment Marks _ 30 0 ] 30 B
End Term Exam Marks 70 0 70
r_Mgax. Marks _ . 100 0 100
Examination Time - 3 hours | )

] I_’art B- Contents of the Coirse -

Instructions for Paper- Setfer: The examiner will set 9 questions asking two questions from each unit
nd one compulsory question by taking course learning outcomes (CLOs) into consideration. The
kcompulsory question (Question No. 1) will consist at least 4 parts covering entire syllabus. The
xaminee will be required Lo auempt 3 questions, selecting one question from each unit and the

Eon_lpul_sorz question. All questions will carry equal marks. N ______

1 W A ¥
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/WS/ - Contac_r
Hours

Metal-Ligand Equilibria in solution

[ Unit

stability — stepwise and overall
ing the stability of the
chelates. |

|I

ds; types; schiff bases; crown ethers; cryptands; |
;‘

| IChelating agents; types O rations;

Stability ol COMpIEACs: thermodynamic

ttability constants, their relationships, factors affect
SAB approach , chelate effect, importance of

omplexes, H

Macrocyclic ligan
f EDTA titrations; direct and back tit

d demasking reagents.

replacement titrations; masking an
pectrophotometric, po arographic

Determination of stability constants by S

ude Job's method of continuous |

h mole ratio method

' lvariation, Logarithmic method, Bent and Frenc

n Mechanism of Transition Metal Complexes-I
Mechanisms for i gand

s, Ligand

Reactio
Basic principles of lability and Inertness,
Formation of compleaes [rom aquo jon

replucement reactions,
acid hydrolysis, Base

displacement reactions In octahedral complexes-

hydrolysis, electrophilic attack on ligands.
ition Metal Complexes-II

IReaction Mechanism of Trans
in square planar complexes,

Mechanism of ligand, displacement reactions
s effect, mechanism of electron transfer

khe trans effect, theories of tran
n transfer mechanism and inner sphere

lreactions — Lypes; outer sphere electro

lelectron transfer mechanism, electron exchange.
-
15

Il |Group chemistry

lCarbon and  silicon: fullerenes, nanotubes, graphene, silicates,

luminosilicates zeolites and their applications, shape se
Eencral nitrogen chemistry, ~nitrogen oxides, Nitrogen compound

tions in fertilizers, Ammonia, Haber Bosch Process.
Phosphorus based fertilizers, pesticides,

lective catalysis

applica
General phosphorus chemistry,

es and cyclophosphazenes, synthesis and applications,| h

yclophosphazan
rustrated Lewis acid base pairs and applications.

———

Catalysis and Bio-inorganic Chemistry
ion catalysts for organic transformations and the

ransition metal

pplication in hydrogenation.

Wilkinson’s  catalysis, ~Asymmetric
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ydrogenation, Hyd
onsanto Acetic aci
metathests, Alkene

in biological systems.

o Class Participation:
0 qrc"minﬂrfpreqentnrion/nqqinnmrn

e Mid-Term Exam:

d process, Cativa process. Alkene

Internal Assessment: 30

t/quiz/class test et

ota ontact Hou
ted Evaluation Methods =
Suggesles End Term E 70

10

[ Recom
1. J.D. Lee: Concise |
7 G.L. Miesseler and D.A. Tarr: In

3.

Publication (1973).

4. B.N. Figgis: Introducti

5.
publication, 6" edition (2014).
A.J. Elias, B.

6.
Transition Metals CRC Press,

(2004).
Further Readings:
1. J.E. Huheey: Ino

edition (1997).
O.P. Aggarwal: Chemical bonding,

reanic Chemistry:

2,
| 3.
(1967).

M.N. Hughes:
(1981).
5. C.Mas

| 6. 1. Bertini , Harry B. Gray,
Science Bouks, U.S. (1994).

4.

e ————- 3
mended Booksle-resourceﬂfLMS:

norganic Chemistry,
organic Chemistry,

H.J. Emeleus & A.G. Sharpe: Modern aspcc

on to ligand field, John Vil
R.11. Crabetree: 1he Organometallic Che

D. Gupta: Basic Organomela
1%'edition (2010).

7. D.A. Skoog, Principles of Instrumenta
& Willard Merrit, Dean and Settle, Instrumenta

Dhanpat Rai & Co (P) Ltd, 5
Rasolo Pearson: Inorganic Reaction Mechanism,

The inorganic chemi

ters: Homogeneous transition metal catalysis,
Stephen J. Lippard, Joan S. Valentine:

Oxford University Pre icatiC
Prentice Hall; 3" edition (2003).
ledge

¢ chemistry, Rout & Kegan Paul

-

(s of inorgan!

ion (1966).

ey & Sons Publicat
y-Blackwell

mistry ol the [ransition Metals, Wile

llic Chemistry: Concepts, Syntheses, and Applications of
ks/Cole 7" Edition (2017)

I methods of Analysis, Broo
CBS Publication, 7% Edition

| methods of Analysis,

Principles of Structurc &reactivity, Pearson publication, 4™

edition(2003).

John Wiley & Sons Publication, 2nd edition

stry of biological processes, Wiley Publication, 2nd edition

Springer Publication(1981).
Bioinorganic Chemistry,University
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Part A - Introduction _ I
Name ol Programme M.Sc. (Chemist _ S
Semester 1°
Name of the Course Physical Chemistry- |
Course Code N M24-CHE-102 _
Course Type ] L CC . _ -
Level of the course 400-499 S e e e——
uisite for the course (if any) e ——
Course Learning Outcomes (CLO) | CLOI) Formulate rate laws for opposing "
IMM completing this course, the learner will reactions involving first-order and second-order
be able to: | kinetics.
CLO2)  Explain the basic principles of collision
theory, critically analyze the limitations of
' collision theory, particularly in explaining
complex reactions and deviations from ideal
' _ behavior.,
| CLO3) Understand the role of sphere models in
| explaining the reaction rates.
| CLO4)  Understand the general mechanisms
" underlying chain reactions (thermal and
photochemical) with some examples
CLO j) Derive and understand the Michaelis-
Menten equation for enzyme kinetics.
| CLO 6) Understand the implications of first and
second Law of Thermodynamics through the use
of entropy, free energy.
CLO7) Understand the basic principles of the
Debye-Hiickel theory for ion-ion interactions and
, | the effect of various parameters on the properties
| CLO 8) Describe the extension of the Debye-
Hiickel theory to account for the transport
properties of ions. ) ) ~
| Credits | Theory ___ Practical Total
4 0 4
Teaching Hours per week | |7 4 0 4
Internal Assessment Marks 30 0 | 30|
End Term Exam Marks 70 0 0
Max. Marks 100 0 00
Examination Time —
B - Part B- antents of the Course o
nstructions for Paper- Setter: |he examiner will set 9 questions asking two questions from each
nit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The
ompulsory question (Question No. 1) will consist at least 4 parts covering entire syllabus. The
xaminee will be required to attempt 5 questions, selecting one question from each unit and the

| DA
4
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“estion. All questions will carry equal marks. Gontact Hours

ompulso
Topics

Unit

Chemical Dyna mics-T

Effect of temperature O
r 1 and 2" order, Rate law for
Collision theory of react
ctivated complex theory, [onic reactions: single and |

jouble sphere models, influence of solvent and ionic strength, th
I

ted complea theory.

rates, Rate law for opposing reactions

n reaction
o 5
reactions of 1

consecutive & parallel
ion rates and

' 't limitations
brder rcactions, its lim , |

o

kteric factor, A

omparison ol coliisivn and activa

hemical Dynamics —I1
gen - bromin¢ reaction, pyrolysis of a

Photochemical reactions (hydrogen - bromine
ra] treatment of chain reactions

hain reactions: hydro cetaldehyde,

decomposition of ethane.
\& hydrogen -chlorine reactions). Gene

lortho -para hvdrogen conversion and h

e

ydrogen - bromine reactions),|

n length, Rice-
dehyde)|

hpparent activation energy of chain reactions, chai

Herzfeld mechanism of organic molecules decomposition (acetal

Branching chain reactions and explosions ( H; - O reaction). Kinetics of}

on: Michaelis - Menten treatment,

e - substrate binding b l

[one intermediate) enzymatic reacti

valuation of Michaeli's constant for enzym

Lineweaver - Burk plot and Cadic- Tlofstee methods. Competitive and

on-competitive inhibition.
hcrmod_ynn_mics-l o ] - 5
Brief overview of first and second Law of thermodynamics. Entropy l

hanges in reversible and irreversible processes, variation of entropy

vith temperature . pressure and volume. entropy concept as a measure of

navailable enerey and criteria for the spontaneity of reaction; freej
|

nergy, enthalpy functions and their significance, criteria for spontaneity

f a process; partial molar quantities (free energy, volume, heat concept)

ibb’s-Duhem equation. Clausius —Clapeyron equation; law of mass

ction and its thermodynamic derivation.

=

J

v Electrochemistry-I
on - lon lr:ucractinns: The Debye - Huckel theory of ion - ionl ‘l

5 Y 4 7
-

=
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a function of distanc
d its

ensity as
al length, ionic cloud an

teractions; potential "nd excess charge d

¢ central on, Debye [ Tuckel

reeiproc
Huckel limiting law of act
n -SIZ

from th
[ ] L .‘t
on to the total potential, Debye - ivi

ontribut
n-size effect on P

ients and 1ts limitations, 10 otential, 10

in the cas€ O

| coeffic
theoretical mean - activity coefficient

[parameter and the
¢ clouds with finite - sized ions.

Fl L]
1onl
-Onsager treatment for

!chyc - Huckel

nd its|

aqueous solutions @

limitations.

Internal Assessment: 30
30 m_
> L | 5 Written Examination

o Class Participation:
s Seminar/presentation/assignmen

F_ o Mid-Term Exam:

Recommended Books/e-resou rces/LMS:

1. K.J. Laidler: Chemical Kinetics, Pearson OIEI
2 W. Moore & G.Pearson: Kinetics & Mechanism, Wiley, 3" edition (1981).

3. S. Glasstone: Thermodynamics for chemists, Macmillan Publisher o eciiitionn 20(?8.).
4. J.0.M. Bockris and A.K.N. Reddy: Modern electrochemistry Vol.1: lonics, 2™ edition (1 998).

5. Peter Atkins, Julio De Paula, James Keeler, Atkin’s Physical chemistry, Oxford University

Press; 11" edition (2018).
6. H. Fyring. M. Eyring: Modern chemical kinetics, Reinhold Publishing Corp.. New York, New

Impression Edition (1963).
7 F. Daniels and R.A. Alberty: Physical Chemistry,

publication, 3" edition (2003).

John Wiley and Sons, Inc. (1987).

Further Readings: '
| | K.J. Laidler, H.Eyring & S. Glasstone: The theory of Rate processes, McGraw-Hill, New
York (1941).
5th edition (2006).

5 G.M. Barrow: Physical Chemistry Mcgraw Hill education,
3. R.C. Srivastava, S.K. Saha & A.K. Jain: Thermodynamics: A core Course, Prentice Hall India

Learning Private Limited; 31l edition (2007).
4, S. Gla_sstone: Theoretical Chemistry, Van Nostrand Reinhold Inc.,U.S. (1944).
5 R. Puri, S. Pathania, R. Sharma: Principles of Physical Chemistry, Vishal Publishing Co.

(2019).
6. D.R. Crow: Principles and Applications of Electrochemistry, Chapman and Hall

London, 4th edition (1994).

= — # o p— —
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Session: 2024-25

Part A - Introduction S et
Name of ngram_m—e - - __ - | M.Sc. (Chemistry) __ ———
Seﬂester 1*
Name of the Course Organic Chemistry- |
Course Code —  |M24-CHE-103 __ ——
| Course Typ? [cC __/_l
Level of the course 400-499 -— ]

Pre-requisite for the course (if an
| Course I.earning Outcomes (C1.0)
After completing this course, the learner will

eadleto CLO 2: Understand the cnnﬁguratio
conformational analysis

70 1 Gain knowledge of interconversion of |
stereoisomers

nal and

CLO 3: Know about stereo selective/asymmetric
synthesis of chiral compounds

L [ [ . L]
CLO 4: Aware about aromaticity in organic

compounds

' CLO 5: Know about the generation and stability of
carbocation, carbanion, carbenes and nitrenes.

CLO 6: Understand the synthesis and chemical
serties of free radicals

T

Credits
0

Teaching Hours per week 0

Internal Assessment Marks 30 0 |- 30
"End Term Exam Marks 70 0 170

Max. Marks 100 ~ 5 [ 100
Examination Time - e 3 hours - -I -

- Part B- Contents of the Course

Tstructions for Paper- Setter: The examiner will set 9 questions asking two questions from each

unit and one compulsory question by taking course learning outcomes (CLOs) into cpnsideration. The
ion (Question No. 1) will consist at least 4 parts covering entire syllabus. The
ired to attempt § questions. selecting one question from each unit and the

compulsory question. All questions will carry equalmarks.
Unit Topics Contact Hours

- Stereochemistry-I 15

' ;Symmﬁtry elements, D-L, R-S, E-Z and threo-erythro nomenclature,

| terconversion of Fischer, Newman, Sawhorse and flying wedge

tormulae. Conformational analysis of cycloalkanes, decalins, effect of]

conformation on reactivity, conformation of sugars, steric strain due to

navoidable crowding. Axial and planer chirality, optical isomerism in

llenes, biphenyls (atropoisomerism), spiranes, hemispiranes. elementary
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IV

ideas about steresohomice—F——————

- . :
s about stereochemistry of tertiary amines, quaternary salts suiphm4
land phosphorous compounds.

I Etereochemistry ~II

,homﬂaromatlmty. Bonds weaker than covalent, crown ether complex a.ni:fl1

mechanism at an aromatic substrate, neighbouring group assistance.
Reactivity for aliphatic and aromatic substrates at a bridgehead.

1Reactivity in the attacking radicals. The effect of solvents on reactivity,

on ' '
enclature and prostereoisomerism, - stereogenecity, chirogenicity,

eact 3 ‘ " princi
tion. Elementary idea of principle categories of asymmetric]

ynthesis, Cram’s rule and its modification, Prelog rule. Moleculan

B ———

Methods of resolution, optical purity, Topicity of ligands and faces, their|

seu F
doasymmetry and prochiral centre. stereospecific and stereoselective

Issymmetry and chiroptical properties.

Nature of Bonding in Organic Molecules

level g i ' '
of n-molecular . orbitals,  annulenes, antiaromaticity,|

:cryptands, inclusion compounds, cylodextrins, catenanes and rotaxanes.
Reaction mechanism and Reactive Intermediates

Linear free energy relationships and. their applications (Hammeti]
quation and modifications).Generation, structure, stability and reactivity|

of carbocations, carbanions. free radicals. carbene and nitrenes..

_ Aﬁ_—

IAromaticity i ‘ ‘
Ity In benzenoid and non-benzenoid compounds, Huckel’s rule

Reactions of free lzldic-als

[I'ypes of free radical reactions, free radical substitution mechanism,

llylic halogenations using NBS, oxidation of aldehydes to carboxylic
cids, autooxidation, coupling of alkynes and arylation of aromatic
ompounds by diazonium salts. Sandmeyer reaction. Free radicall

earrangement. Hunsdiecker reaction.

_Total Contact Hours

15

—

Suggested Evaluation Methods
Internal Assessment: 30 )

> )

End Term Examination: 70

» Theory 30 > _'Ille-ory: I 70

-Clas:s Participatim]: S Written Examination
e Seminar/presentation/assignment/quiz/class test etc.:| 10

G Scanned with OKEN Scanner

(% Scanned with OKEN Scanner



| Vi

S T T e
o Mid-Term Fxam:

Recommended Books/e-resources/LMS:

Part C-Learning Resources ———

|. D. Nasipuri: Stereochemistry of Organic Compounds, NEW AGE; 3" ec!iﬁﬂﬂ (2913t)' Limited, 2™

2. P.S. Kalsi: Stereochemistry of Organic Compounds, New Age International Private ;
edition (2016). - ) -

3. P.S. Kalsi, Organic Reactions and their Mechanisms, o edition, New Age Internatl
Publishers, (2000). | -

4, J, March: Advanced Organic Chemistry-Reactions Mechanism and Structure,
6" edition (2007). |

5. Peter Sykes: A guide Book to Mechanism in Organic
(2003). * | _

6. S.H. Pine, J.B. Hendrickson, D.J. Cram, G.S. Hammond, Organic Chemistry,
Tokyo, (1980).

Wiley Publication,

. , th o,
Chemistry, Pearson Education; 6" edition

McGraw-Hill Inc.,

Readings: 0. Q3 ition (2016).
Fm{th?.‘T. ;iu:'rigon and R.N. Boyd: Organic Chemistry, Pearson India; Sixth Edition (2016)

: . ond gition, Wiley Eastern Limited,
7. P.S. Kalsi, Stereochemistry: Conformation and Mechanism, 2 edition y

93). I | | -
l 3. (SI;'A ])Vlukherji and S.P. Singh: Reaction Mechanism In Organic Chemistry,
34 edition (2007).
4. S.P. Bhutani: Carbohydrate, Ane Books Pvt. Ltd (2010).

1 ! - ST h o B '
5. LL. Finar: Organic Chemistry, Pearson Educatlo]; Lr]cal:;; :‘CE?T:EE?] gﬂgﬁalishing | St 8
H.C : ic Reactions, b€ -
6. H.O. House: Modern Synthetic

Addison Wesley Longman, US; 2nd Revised edition (1972).

mi Publications;

iversi . 2™ edition (2014).
7. Organic Chemistry by Clayden, Oxford University Press; 2™ edition (

o —
b —— e ——— —

B ——

3 \&L
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i - Session: 2024-25

- ]

S e— T

T— ‘ Part A - Introduction IS -
gramme M.Sc (Chemist e —

Semester 1° s
Name of the Course General Spectroscopy ) |
Course Code . M24-CHE-TC - I—
Course Type — [cc o ) - _

} Level of thecourse  |400-499 -

| Pre-requisite for lhc_‘c‘:ﬁur_sé'(qi_i:anz"zw I——
Course Learning Outcomes (CLO) CLO I: Understand the interaction of electromagnetic
After completing this course, the learner will | radiation with molecules
| be able to:

CLO 2: Understand the Rotational, vibrational and
electronic spectra for di atomic and polyatomic

molecules

| . . 4 1
CLO 3: Know about Raman Effect and its applications

CLO 4: Gain the knowledge of NMR spectra analysis |
for organic and Inorganic compounds

CLO 5: General awareness about the IR, UV-vis

rinciples L o

| Credits B Theory Practical Total |

. | 3 0 L . 3
Teaching Hours per week 1T 3 0 3
"Tnternal %qsemmi \Marlis | EE ] 0 B _'-_3_3 |
End Term Exam Marks B 50 0 50
Max. Marks B 75 0 I -
| Examination Time _ 3 hours ~ e

Part B- Contents of the Course

nstructions for Paper- Setter: The examiner will set 9 questions asking two questiqns frgm each |
unit and one compulsory question by taking course lcarning outcomes (CLOs) into cpnsnderanon. The
compulsory question (Question No. 1) will consist at least 4 parts covering entire syllabus. The
lexaminee will be required to attempt 5 questions, selecting one question from each unit and the
ompulsory question. All questions will carrv equal marks.
Unit ~ Topics
lectromagnetic radiation, interaction of electromagnetic radiation with

Contact Hours

atter, regions of the Spectrum the width and intensity of spectral

ansitions. Resolving power,

Rotational Spectra
The rotation of molecules, The Born-Oppenheimer Principle, rotational

pectra of diatomic molecules, Selection rule for rotational/microwave

pectrum, determination of bond-length, intensity of spectral lines,

ffects of isotopes on rotational spectra, Non-rigid rotator, Stark cffect,

uclear spin interactions, rotational spectra of linear and symmetric top

10 ‘ i ﬁ..‘/
)Y "y ’
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. SIS, e |
11 Vibrational and Vibrationa

IV [NMR Spectra for Organic Compounds

1

Total Contact Hours 4
Suggested Evaluation Methods
Internal Assessment: 25 End Term Examination: 50
» Theory » Theory: 50

olyatomic molecules, application of microwave spectroscopy.

I- Rotational Spectra

Lrhe vibrating diatomic molecule; simple harmonic vibrations,
nharmonicity of vibrations, the diatomic vibrating rotator, the

interaction of rotations and vibrations the vibrations of polyatomic

molecules, analysis by infrared technique. |

Electronic Spectra ,
Electronic spectra of diatomic molecules, vibrational course structure,
I

hnd rotational fine structure of electronic band. The Frank- Condon |

lprinciple, intensity of vibrational-electronic band, dissociation energy,

the Fortrat diagram.

Raman Spectroscopy
KQuantum theory of Raman effect, Classical theory of Raman effect, Pure

rotational Raman spectra, Raman activity of vibrations, vibrational
Raman spectra, polarization of light and Raman effect, applications.
Introduction to Organic Spectroscopy: Principles and Applications of

UV, IR and NMR Spectra in the structure elucidation of Organic

Liompuunds |

|

==

ISpin active nuclei, chemical shift, shielding and deshielding, internal

standards, spin-spin coupling, equivalent and non- Equivalent Protons,

effect of changing solvents and hydrogen bonding on chemical shifts,

anisotropic effect. \

NMR spectra for Inorganic Compounds

Applications of spin-spin coupling to structure alignment of inorganic |

ompounds, evaluation of reaction rates of fast exchange reactions. The

double resonance technique. Application of infra-red spectroscopy to the]

determination of inorganic compounds.

o Class Participation:
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0 §eminag/pn%scnjt_ation-f;ssignment/quiz/class test etc.:[ 10
e Mid-Term Exam:; | 10

Part C-Learning Resources
Recommended Books/e-resources/LMS: -New'

I d.
1. R.S. Drago: Physical Methods in Inorganic Chemistry, affiliated east-west press pvt. Lt
Hill Education; 4™ edition

Delhi (2012).
2. C.N.Banwell: Fundamentals of Molecules Spectroscopy, McGraw
(2017). |
3. D.L.Pavia, G.M. Lampman, G.S. Kriz and J.R. Vyvyan: Introduction 0 Spectroscopy, Cengage
Learning India Private Limited,; 5% edition (2015). I
Further Readings: r _ . il
. RM. Silverstein, G.C. Bassler, and T.C. Morrill: Spectrometric [dentification of Organic

Compounds, John Wiley, 6" edition, (2002). o _ b e
2. K. Nakamoto: Infrared Spectra of Inorganic and Coordination Compounds, Wiley, 6 edition

(2009). .
3. D.N. Sathyanarayan: Introduction to Magnetic Resonance Spectroscopy ESR. NMR, NRR,

International Publishing House Pvt. Ltd (2009). _ 3.
4. W.E. Addison: Structural Principles in Inorganic Compounds, Prentice Hall Press (1963).

- ﬁf\/ |
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| Name of the Programme

| Serl_lester

'_ Name of the Course

'——____ﬁﬁr;

ession: 2024-25

A - Introduction

Inorganic Chemistry Practical- |

_ o ’ 5 N
course Code M24-CHE-105 - |
Course Type PC —

Level of the course 400-499
Pre-requisite for the course (if an = —
Course Learning Outcomes (CLO) J fudents will be able to perform anc
After completing this course, the learner will interpret ~standard  titrations for - quantitatiy
analysis.
be able to: | 3
CLO2)  Students will demonstrate the ability to)
" execute and analyze gravimetric measurements
for element quantification. |
CLO3 Understand and adhere to environmental
re)gulations and idelines relevant to the
synthesis of inorganic compounds.
Credits [ Theory | Practical [ Total
0 I I 3
Teaching Hours per week - 0 0 - _6 |
Internal Assessment Marks 0 25 | _ 2
End Term Exam Marks 0 32 32
" [ Max. Marks 10 RS
Examination Time 0 6 hours (or as decided by PGBOS

-i’art B- Contents of the Course

Practicals

Contact Hours

| 1. Volumetric Analysis
| (a) Potassium iodide titrations -

Determination of iodide and antimony (111)

(b) Potassium bromate titrations

Oxine Method )
(c) EDTA titrations

l (ii) Back titration
| (iii) Titration of mixtures using masking

2. Green methods of Preparation of the following

(i) Bis (acetylacetonato) copper (II)

|
| (i) Determination of antimony (III) (by Direct Method)

(ii) Determination of Aluminium, and Magnesium (by

(i) Determination of Calcium, Copper, Barium, Zinc

90
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() Tris (acetylacetonato) iron (I) ] —I
(iii) Tris (acetylacetonato) manganese (III) |
(iv) [Cu(NH;)4] SO4. H,0 |
| (V) K3[Fe(C;04)s]

(vi) [Ni(en)s] S;05 |

— Suggested Evaluation Methods
Internal Assessment: 25 End Term Examm tion: 50
> Pracficum

ab record 10, Viva-voce ), write-up
and execution of the pract:cal 30

» Practicum
e Class Participation:
o Seminar/Demonstration/Viva-voce/Lab records etc..

e Mid-Term Exam:

Part C-Learning Resources _ _______I
Recommended Books/e-resources/LIMS:

P Vogel: A text Book of Quantitative Inorganic Analysis, Longman Publication, 5" edltlonl
| (1989).
2. O.P. Vermani: Applied Analytical Chemistry, New Age International Publication, 2™ edition|

| (2017).

14
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ession: 2024-25 ]
) - — -
art A -
Name of the Programme : M Sgt%}: ct_u:n
Semester 1%t | -
Name of the Course Physical Chemistry Practical- | )

M24-CHE-106
Course Type . PC ____———-———-]

Pre-requisite for the course (if an — pem——
Course Learning Outcomes (CLO) LOI) Describe _and perform conductometric
After completing this course, the learner will titrations and data analysis.

peableto: CLO2)  Understand the importance of calibration,|
standardization, and maintenance for accurate and

reliable measurements.

' CLO3)  Understand how to interpret data from
various  instrumental techniques O draw

meaningful conclusions.

Credits o [ Theory | “Practical Total

| 0 3 3
Teaching Hours per week 0 6 6

Internal Assessment Marks 0 i - [ —
End Term Exam Marks 0 50 50
Max. Marks | - I 75

I 0 Zhours (or as decided by PGBOS)

| Examination Time

Part B- Contént; of the Course ) B
Practicals Contac% Hours |
- 9

"1. Conducto m:try

(i) To determine cell constant of conductivity cell.
(ii) NaOH vs. HCl titration.

(iii) NaOII vs. Oxalic acid Litration,

(iv) NaOH vs CH3; COOH titration

| (v) Ba(NOs), vs. Naz SO4 titration

3. Thermochemistry: Determination of heat of neutralization of

‘ the followings:-
(i) NaOH vs. HCI |

(i) NaOH vs. CH;COOH

(iii) NaOH vs. Oxalic acid . '

3. Refractometry
(i) To determine molar refractivity of the given liquid.

(i) To determine percentage composition of liquids in the given

binary mixture.
(iii) To determine concentration of sugar in a given solution. l

4 Surface Tension
To determine interfacial tension of two immiscible liquids.

15 ja \./
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5. Adsorption
To study the adsorption of Oxalic acid and Acetic acid on charcoal.

Suggested Evaluation

Methods -
nternal Assessment: 25

[ab record 10, Viva-Voce 10, write-up
and execution of the practical 30

» Practicum

e Class Participation:
e Seminar/Demonstration/Viva-voce/Lab records etc.:
e Mid-Term Exam;

|
- —

Part C-Learning Resources I—
Recommended Books/e-resources - |

1. J.B. Yadav: Advanced Practical Physical Chemistry, K Prakqshan Mec!ia (P) Ltd (20dl f&).c
2. B.D. Khosla, V.C. Garg and A. Khosla: Senior practical physical chemistry, R. Chan 0.,
New Delhi (2011).

Further Readings: . _ —
L B. Vishwanathan and P.S. Raghav: Practical Physical Chem:sfry, Viva _BOOkS ( ).
2. P.S. Sindhu: Practical in Physical Chemistry, Macmillan Publishers India (2005).

3. A Thawale and P. Mathur: Experimental Physical Chemistry, New Age Intemationall

Private Limited; 1* edition (2001).

" ff}/
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I S Session: 2024-25
~ Part A - Introduction

1

= === - —

 Name of the Programme

Mr.Sc Chemistr

Pre-requisite for the course (if an
} Course Learning Outcomes (CLO)
Alter completing this course, the learner will

Semester 18 . |
| Name of the Course Organic Chemistry Practical- | -
Course Code M24-CHE-107 ' i

| Course Type PC |

Level of the course 400-499 - = e oy

LC Jentify and confirm the presence O
functional groups in organic compounds

W CLO?2 Prepare comprehensive lab  reports
| e dgtailing nfethods, results, and interpretations of'I

| qualitative tests

Understand and explain the principles of

CLO3) ]
| separation techniques. |
| Credits Theory Practical Total
| 0 N T 3
Teaching Hours per week ] 0 0 6
Internal Assessment Marks 0 29 25
End Term Exam Marks 0 | 52_ N ;g_ .
Max. Marks 0. 7
Examination Time 0 6 hours (or as decided by PGBOS)
Part B- Contents of the Course
Practicals Contact Hours
I 9

1. Quantitative An alysis.

Separation, purilication and identification of organic compounds

in binary mixtures by chemical tests and preparation of thei

derivatives.

Suggested Evaluation Methods
Assessment: nd Term Examination: 5(

Practicum |
ab record 10, Viva-Voce 10, write-up
and execution of the practical 30

Interna
» Practicum

e Class Participation:
e Seminar/Demonstration/Viva-voce/l.ab records etc.:

e Mid-Term Ex_am:

L
- rt C-Learning Resources
| Recommended Books/e-resources/LMS: -

I. H. Clark: Handbook of Organic Analysis-Qualitative and Quantitative, CBS; 4" Revised edition
(2007).

2. A. R. Tatchell, Peter W.G. Smith, A.J. Hannaford, B.S. Furniss: Vogel’s Textbook of Practical
Organic Chemistry, Pearson Education; 5™ edition (2003).

3. D. Pasto, C. Johnson and M. Miller: Experiments and Techniques in Organic Chemistry, Prentice
[1all; Instructor's edition (1992).

[Further Readings:

. %
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Learning; 6" edition (2010).
' 2. H. Middleton: Systematic Qualitative Organic Analysis, Edward Arnold & Co. (1948).

. Session: 2024-25 T B

Name of the Programme M.Sc (Chemistry) o
Semester E — - i
Name of the Course Seminar - o
C ourse __ ode o M24-CHE-108 __- -

ourse e: eminar

CC/DECY/EC/Seminar/CHM/OEC/EEC

€vel o1 the course 400-499

Course Learning Outcomes (CLC 05

fter completing this course, the learner will
e able to:
redits - ' Seminar

2
_ SR S T
Teaching Hours per week 2
ax. Marks T 50 - o
Internal Assessment Marks -

End Term Exam Marks

xamination our

nstructions for Examiner:

Evaluation of the seminar will be done by the internal examingrl(.ls) on the parameters as decided by sta
ouncil of the department. There will be no external examination/viva-voce examination.

18
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Session: 2024-25

. Part A - -
— e r— art A Introductlon_ B '
Semester ML Cem'St
| Name of th
bmabed ; Course Inorganic Chemistry- Il ]
rse Code ~—=TTE
o Tyme | M24(-:((3:HE-2OI
Level of the course ~ 400-499 or 500-599
Pre-requisite for the course if an
C?‘{TS‘? Learr{mg Qutcomes (CLO) CLO 1) Limitations of VBO theory and the
Aller completing this course, the learner will advantage of Crystal field theory, Ligand field
be able to: theory and MO theory over VBO.

| CLO2) Treatment of Crystal field theory, Ligand
field theory and MO theory for application in
I polyatomic systems

momentum couple in transition metal ionsand |

I CLO 3) Describe how spin and orbital angular
their impact on spectral terms.

| CLO4) Describe the significance of Orgel and
Tanabe-Sugano diagrams for predicting electronic |

transitions.

| | CLOS)  Explain how the nephalauxetic and charge
transfer effect influences electronic spectra and
, | coordination chemistry.

CL.O 6) Understand the fundamental principles of
magnetochemistry and learn to calculate magnetic |
moments by taking various factors i.e., orbital
contribution, magnetic exchange etc.

CLO 7) Understand the structure and bonding in
higher boranes.

CLO 8) Understand the molecular orbital (MO)
theory applied to carbonyl ligands.

| CLO9) Learn about the preparation, properties,
- and structural characteristics of mononuclear and
nolynuclear carbonyl complexes.

Practical
4
R E———— .
Teaching Hours pe 4
Internal Assessment Marks
End Term Exam Marks 70

Max Marks 100

e =

Examination Time 3 hours
Part B- Contents of the Course

nstructions for Paper- Setter: The examiner will set 9 questions asking two_questions from each

o % .,
B /“‘/

e

Total

Credits

— 30
70
100
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slonce bond theory, cloctronestrality primciple snd it lewitation
vetal field thoor) splitting of d-orbitals im octahedeal, tevagonal, g .

plana wnd Sotrahedral  ligend  enviconmente  Ligand  fleld  theory § |

| oleouine codital Sheopn WD) bopatment of sl Satorsic (homo & .,
wtero) and polyatomic naeme Spectroncopic chectromegativity, concept

:

: :imulh-m(ql Wahd dugrame (rutoemy nmt |
md‘l”mlllﬂ(‘m - | |

P pround asies, correlatson and e orbet couplng = free | ;

hons for Tat series of transition metals, Orpel and Tasade -Sugano | |
Blanrims Bw timns W) s @50 arumeed At R e caloulation of DN, |

i and [ purameten, offoct of distortion on the d-orbital encrgy levels.
Structural evidenoe from electronic spectrum, Jaba-Teller effect,
achemical and nephalauxetic serics, charge transfer spectra,
slootronic spectra of molecular addition compounds.
' ic Properties of transition metal complexes

Acimonialy  theaty of magncio - chomolry, Quoy s method

lolormination of magnetic suscoptibility, calculation of magnetic
nomonts, maghetic proportics of froe loas, orbital contribution, effect ¢

Wd-fiold, spootral and magnetic propertics of ransition and |

sition motals. Magnotic exchange coupling snd spin state Ccross over

! Clustors

oture and bonding i highar dbamencs, W ade s rekos, Cartorames, Mew
Sarbony! clustors-Low Nucicanity Carbomyi chestors, total clecmon cn -. |
RC), INOC, structure of Zintd woms. |
m.c-pu- ' |
a orbitel disgram of Carbomd{, Clesfoatian of sl Sty
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carbonyls for bonding and structure elucidation, important reactions of B ‘

metal carbonyls; preparation, bonding, structure and important reactionsl :

of transition metal nitrosyl, dinitrogen and dioxygen complexes; tertiary
phosphine as ligand. |

otal Contact Hours 6C
e . Suggested Evaluation Methods —
— Internal Assessment: 30 End Term Examination: 72
- II‘”“'l - 30 ~ Theory: 70 "
o Class Participation: - 15 ‘Written Examination
o Scminar_/prgscntatiun/assignment/quiz/c]ass test etc.:| 10
e Mid-Term Exam: 15 |

- Part C-Learning Resources

Recommended Books/e-resources/LMS:

1. (F.A. Cotton & G. Wilkinson: Advanced Inorganic Chemistry, Wiley Publication, 6" edition
1999). ‘

2. LE. Huheey: Inorganic Chemistry: Principles of Structure &reactivity, Pearson publication, 4™
edition (1997). |
B. N. Figgis and M. A. Hitchman, Ligand Field Theory and Its Applications, Wiley-India (2010)
J. E. House, Inorganic Chemistry, Academic Press (2008)

G.L. Miessler and D.A. Tarr: Inorganic Chemistry, Prentice Hall; 3™ edition (2003). _
N.N. Greenwood & A. Earnshaw: Chemistry of the Elements, Butterworth-Heinemann
publication, 2™ edition (1997).
7. D. F. Shriver, P.W. Atkins and C.H. Landgord, Inorganic Chemistry, Oxford University
Press,3rd Edition. (1998).
~ [Further Readings:
| 1. R. Gopalan & R. Ramalingam: Concise Co-ordination Chemistry, Vikas Publication House , ls‘l

PV (e 9

edition (2008).
2. RL. Carlin: MagnetoChemistry,Springer-Verlag Berlin Heidelberg publication, 1* edition
(1986).
3. J.D. Lee: Concise Inorganic Chemistry, Oxford University Press publication ; 5™ edition (2008).
4. A. Earnshaw: Introduction to Magneto Chemistry, Elsevier (2013).

21
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_ Session: 2024-25 R

Part A - Introduction -

Name Offf_ﬂgrimme ) M.Sc. (Chemist
_Semester |

Name of the Course Physical Chemistry- II

Course Code M24-CHE-202

Course Type CE

Level of the course 400-499

!_PI-ruLiuisilu for the course (1l any B __
Course Learning Outcomes (CLO) CLO 1) Understand the role of operators in the
After completing this course, the learner will calculation of various observables.

eatlete CLO 2) Derive the time-dependent Schridinger
equation from fundamental principles and use the

CLO 3) Derive and learn the I_Jasips about
' Langmuir and Gibbs adsorption isotherm.

| CLO4) Learn the various basics about surface

| reactions.

CLO 5) Understand the basics of symmetry and
its application in spectroscopy.

| CLO 6) Understand various ensembles and the
derivation of Maxwell-Boltzmann law _
using the principle of statistical thermodynamics.

outcome to calculate the energy of various states |

Credits | Theory Practical Total

4 4
Teaching Hours per week 4 “ 4

Max. Marks 100
Examination Time 3 hours

Part B- Contents of the Course

Internal Assessment Marks 0 30
End Term Exam Marks 70 g 17000 l

nstructions for Paper- Setter: The examiner will set 9 questions asking two questions from each
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The
compulsory question (Question No. 1) will consist at le:ast 4 parts covering entire syllabus. The
examinee will be required to attempt 5 questions, selecting one question from each unit and the

ompulsory question. All questions will carry equal marks.
Unit

Duantum Mechanics-I 15

Postulates of Quantum Mechanics; derivation of Schrodinger wave
quation; Max-Born inlcrpretation of wave functions (¥) and the

Heisenberg’s uncertainty principle; Quantum mechanical operators and

| heir commutation relations, Hermitian operators, (elementary ideas,

22 )2)!?; L 3

J~—~

Topics Contact Hours

quantum mechanical operator for linear momentum, angular momentuml
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o S e

nd energy as Hermitian operator). The average value of the square 0
Hermitian operators; commuting operators and uncertainty principle (x ¢ ;

; E &t); evaluation of average position, average momentum and

etermination of uncertainty in position and momentum and hence
Heisenberg’s uncertainty principle, Schrodinger wave equation for

particle in one dimensional box; pictorial representation of the wave

cquation of a particle in one dimensional box and its influence on the |

kinetic energy of the particle in each successive quantum level, lowest |

energy of the particle.

Surface Chemistry and Catalysis
ibbs adsorption equation, Langmuir adsorption isotherm and its

derivation
or non-dissociative and - dissociative adsorption, BET adsorption ‘
isotherm, its

|

derivation and applications.
Study of surfaces by STM, SEM. Heterogeneous catalysis, surface i

heterogeneity, surface catalyzed unimolecular and bimolecular reactions,

emporary and permanent catalytic poisons, activation energy for surface
reactions. Comparison of uncatalyzed and catalyzed reaction rates

Symmetry and Group Theory
Symmetry elements and symmetry operation group and its properties.

| Multiplication table, point symmetry groups. Schonflies symbol,
Irepresentations of groups by matrices (representation for the C,, Cpy, Cpy
ID,;, etc. Groups to be worked out explicity). Irreducible representation of

oroups. The great orthogonality theorem (without proof) and it

importance. Character tables and their use in spectroscopy

V. |Statistical Thermodynamics-I
' oncept of distribution, Thermodynamic probability and most probable |

| distribution; Canonical, grand canonical and micro canonical ensembles.

axwell - Boltzmann statistics, Statistical thermodynamic formulatio l

of Maxwell - Boltzmann distribution law, Maxwell - Boltzmann law o |

l distribution of energy and evaluation of average velocity, root mean
23 g/, \/
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quare velocily; Law ol equipartition ol'energy;_ParIilioﬁ function an_d_itsl

B —

actorization, relationship of atomic and molar partition function to| .

hermodynamic properties (i) internal energy (ii) entropy (iii) Gibb’s free

nergy (iv) heat constant (v) work function (vi) pressure and hea
apacity at constant volume and pressure. Derivation of equation of stat

for a mono atomic ideal gas.

_ - Total Contact Hours| 60 |
Suggested Evaluation Methods g ———

Internal Assessment: 30 End Term Examination: 70

> Theoy 30| > Theoy: | 70 N
5 Written Examination

o Class Participation: 15 ]

o Seminar/presentation/assignment/quiz/class test etc.:| 10|

| eMid-Term Exam:
L Part C-Learning Resources

' Recommended Books/e-resources/LMS: _ i asas
1. R. Chandra: Introductory Quantum Chemistry, McGraw Hill Education; 4™ edition (2017).

2. D.A. McQuarrie: Quantum Chemistry, Viva Books student edition (2016).
| 3. A. Vincent: Molecular symmetry and group theory, Wiley, 2" edition (2013). N

4, S. Swarnlakshmi, T. Saroja & R.M. Ezhilarasi: A simple approach to group theory o
Chemistry, Universities Press (India) Private Limited (2019). |

Further Readings: | R
1. B. Bagchi:, Statistical Mechanics for Chemistry and Material Science, CRC Press, 1™ edition

(2018) | q
2. L.K. Nash: Elements of Statistical Thermodynamics, Dover Publications; 2" edition (2006). |

| 3. Levine: Quantum Chemistry, Pearson publication, 7" edition (2013).
4. A. Nass Bauim: Applied group theory for Chemists, Physicists and Engineers, Prentice HzallI

(1971). |
F.A. Cotton, Chemical Applications of Group Theory, Wiley Interscience: N.Y (1990).

D.M. Bishop, Group Theory and Chemistry, Clarendon Press: Oxford, U.K. (1973).

3.
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Session: 2024-25 e e

_‘ Part A - Introduction .
Name of Programme | M.Sc (Chemistry) _
| Semester 1¥nd
Name of the Course Organic Chemistry- II
Course Code - M24-CHE-203 -
Course Type CC ]
| Level of the course 400-499 _ S —

Pre-requisite for the course (if any

Course Learning Outcomes (CLO) |
After completing this course, the learner will | CLO I: Differentiate between classical and non- |
| be able to: | classical carbocations
CLO 2: Understand the reactivity effects of substrate,
attacking, leaving group and reaction medium
I
CLO 3: Know about the regio-and chemoselectivity of
Carbon-Carbon Multiple Bonds |
CLO 4: Undertand the importance of elimination _
reaction mechanism for multiple bond synthesis
Credits Theory Practical Total
| 4 0 4
Teaching Hours per week —I . T | I 4 4
Internal Assessment Marks - 30 [ 0 30
| End Term Exam Marks 70 0 70
' Max. Marks 100 0 100
Examination lime | 3 hours
Part B- Contents of the Course

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each ]
nit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The
ompulsory question (Question No. 1) will consist at least 4 parts covering entire syllabus. The

examinee will be required to attempt 5 questions, selecting one question from each unit and the

ompulsory question. All questions will carry equal marks.
Unit “Topics Contact Hours

[ |Aliphatic Nucleophilic Substitution 15
he Sny2, Syl mechanisms. The Syi and SET mechanism. Th

anchimeric assistance, neighbouring group participation by © and o

bonds, classical and non-classical carbocations, phenoniumions,
nonbornyl system, Common carbocation rearrangements.
ucleophilic substitution at an allylic, aliphatic trigonal and a vinylic

| arbon. Reactivity cffects of substrate structure. attacking nucleophile,

leaving group and reaction medium. Phase transfer catalysis, ambiden |

| nucleophile, regioselectivity, Bimolecular mechanism-SE2 and SE].

l Effect of substrates, leaving group and the solvent polarity on th

- ,g | \/
3 i

oo Jwy
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¢ | redclivily.
/ | Il :Aromatic Nucleophilic Substitution
[The ArSy, ArSy1, benzyne and ArSy2 mechanisms, Reactivity - effect o

substrate structure, leaving group and attacking nucleophile. The Von

LRichtrer,. Sommelet-Hauser, and Smiles rearrangements.

IAromatic Electrophilic Su Bstitution

The arenium ion mechanism, orientation and reactivity, energy profile
iagrams. The ortho/para ratio, ipso attack, orientation in other ring
ystems. Quantitative treatment of reactivity in substrates and

lectrophiles. Diazonium coupling, Vilsmeier reaction, Gattermann

Koch reaction.
[T [Addition to Carbon-Hetero Multiple Bonds |
N Mechanism of metal hydride reduction of saturated and unsaturated

arbonyl compounds, acids, esters and nitriles. Addition of Grignard

| eagents, organozinc and organolithium reagents to carbonyl and

nsaturated carbonyl compounds, Wittig reaction. Mechanism of

ondensation reactions involving enolates, enamines, lithium enolates
nd silyl enol ethers. Reaction and mechanism of Aldol, Knoevenagel,

laisen, Reformatksy, Cannizaro, Etard, Mannich, Benzoin, Perkin and

' Stobbe reactions
IV |Addition to Carbon-Carbon Multiple Bonds

IMechanistic and stereochemical aspects of addition reactions involving

lectrophiles, nucleophiles and free radicals, regio- and chemoselectivity,

rientation and reactivity. Addition to cyclopropane ring. Hydrogenation

f double and ftriple bonds, hydrogenation of aromatic rings.

ydroboration. Michael reaction. Sharpless asymmetric epoxidation.

limination Reactions
he E1, E2 and EIcB mechanisms and their spectrum. Orientation of the

l double bond. Reactivity - effects of substrate structures, attacking base,

' . " . L] ] -
the lcaving group and the medium. Mechanism and orientation in|

pyrolytic elimination.

Total Contact Hou H(
Sugpgested Evaluation Methods B

Internal Assessment: 30 End Term Examination: 70
26 ﬁ | [/
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> Theory 0] > Theory: ] 70

oC las.s Participatim}: Written Examination
e Seminar/presentation/assignment/quiz/class test etc.:[ 10
o Mid-Term Exam: 15

Part C-Learning Resources
Recommended Books/e-resources/LMS:

. Jerry March: Advanced Organic Chemistry -Reactions, Mechanism and Structure, John Wiley
Publication, 6" edition (2007).

2, F]egt}eg; ?ykes: A Guide Book to Mechanism in Organic Chemistry, Longman Publication, 6" edition

3. H.O. House: Modern Synthetic Reactions, Benjamin-Cummings Publishing Co. Subs. of Addiso
Wesley Longman US, 2™ edition (1972).

4. W. Carruthers, L.Coldham, Modern Methods of Organic Synthesis Cambridge University Press,
South Asia Edition (2015). |

5. S.H. Pine, J.B. Hendrickson, D.J. Cram, G.S. Hammond, Organic Chemistry, McGraw-Hill Inc.,

lF Tokyo, (1980). .

urther Readings:

I. C.K. Ingold: Structure and Mechanism in Organic Chemistry, CBS Publication, 2™ edition (2000). |

2. R.T. Morrison and R.N. Boyd: Organic Chemistry, Prentice Hall Publication, 6™ edition (1992).

| 3. F.A. Carey, R.J. Sundberg: Advanced Organic Chemistry, Plenum Publication, 3" edition (1990).

(1993).
5. S.M. Mukherji and S.P. Singh: Reaction Mechanism in Organic Chemistry, Macmillan Publication
(1985).

| ‘ 4. R.O.C. Norman and J.M. Coxon: Principles of Organic Synthesis. Springer publication, 3rd edition

2 A
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Scssion: 2024-25
B Part A - Introduction
Name of Programme M.Sc (Chemistr
Semester
| Name of the Course Green ChE;nislT i
Course Code M24-CHLE-20¢
Course lype - ______IQ-Q______;__________________
Level of the course Bl S —
Pre-requisite for the course (if an
Course Learning Outcomes (CLO) CLO1)  To foster an understanding of the
After completing this course, the learner will principles and practices of green chemistry.
be able to: CLO2)  Toapply green chemistry principles in

practical scenarios, promoting innovation in
sustainable chemical processcs.

| CLO3) Students will gain a comprehensive |
understanding of non-conventional energy

| resources and waste management techniques,

l including their classification, advantages,
disadvantages, and applications in sustainability.

CLO4) Students will develop an _undcrstanding of

the industrial applications of various solvents and
| catalysts, along with the fundamentals of |
intellectual property rights, particularly in relation
| to patenting inventions in the chemical field.

I CLO5) Understand the concept of
' supramolecules, which are complexes formed

through non-covalent interactions between
molecules. |

CLO 6) Explore different types of interactions,

' including hydrogen bonding, van der Waals

| forces, ionic interactions, and n-x stacking that
stabilize supramolecular structures. |

I CLO 7) Learn principles of underlying molecular |
devices and their potential applications in
electronics and computing.

Internal Assessment Marks

sment Mark 0
End Term Exam Marks 50 0
0

Max. Marks 75

3 hours

Part B- Contents of tﬂc Cm?rsc
nstructions for Paper- Setter: The examiner will set 9 questions asking two questions from each

78 g’ L/
"N

*

I'eaching Hours per week
|25 |

S50

-

50

\—X
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unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The ’

cnmp_uls‘ory question (Qucslion No. 1) will consist at least 4 parts covering entire syllabus. The
examince will be required to atlempt 5 questions, selecting one question from each unit and the
compulsory question. All questions will carry equal marks.

Unit L opics Contact Hours
reen Chemistry !
Definition. need and goals. Green chemistry and its interdisciplinary
nature, atom economy, twelve principles of green chemistry and it
pplications. Elementary idea of green reagent, green solvent, green
atalyst. Introduction to biocatalysts, role of biocatalysts in green
ynthesis- enzyme catalyzed oxidation, reduction and hydrolytic 'l
| reactions, synthesis involying basic principle of green chemistry
synthesis of adipic acid and BHC.
Sustainable energy resources: 26
|Various non-conventional energy resources- Introduction, availability, ,
Elassiﬁcation, relative merits and demerits. Solar Cells: Theory of solar ,
ells. Solar cell materials, solar cell array, solar cell power plant,
limitations.
IWaste management: production, problem and prevention |
Introduction, source of wasle from chemical industry, waste
Inimization techniques, onsite waste treatment, design for degradation
f DDT & surfactant, polymer recycling. |
118 : : |
| [Industrial Solvent: | ﬂt
| [[ndustrial uses of Aqueous Solvents, Super Critical Fluids, and Ionic ‘
liquids
| |
' [Homogenous and Heterogenous Catalysis:
IPhase Transfer Catalysis (PTC), Hydroformylation, Metathesis, Zeolite
| sage in Menthol synthesis, Caprolactam synthesis.
- Brief introduction to IPR, need for patenting, conditions for invention to
e patentable. J
upramolecules - R

Molecules and  Supramolecules, supermolecules, nature o

upramolecular interactions, host-guest chemistry, solvation and |
ydrophobic effect, Utilisation of H-bonds to create supramolecula
" tructures, Thermodynamic and Kinetic ‘selectivity, Chelate and
acrocyclic effects, Template synthesis
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| (2015).

pplication of Supermolecules

Molecular device, reading signal from molecular device, molecul:

electronic and photonic devices, molecular computers and molecul
achines.

Total Contact Hours 5
N Suggested Evaluation Methods —
Internal Assessment: 25 End Term Examination: 50

> Theor > Theory:
e Class Participation: Written Examination

o Seminar/presentation/assignment/quiz/class test etc.:| 10

o Mid-Term Exam: 10

I Part C-Learning Resources B
Recommended Books/e-resources/LMS:

1. P.T. Anastas and J.C. Warner. Green Chemistry- Theory and Practical, Oxford University Press
(1998).

A.S. Matlack, Introduction to Green Chemistry, Marcel Dekker (2001). |
J. W. Steed and J. L. Atwood, Supramolecular Chemistry Wiley, 2" edition (2009).
M. Lancaster, Green Chemistry: An introduction text, RSC, 3" edition (2016). I
R. A. Sheldon, I. Arends and V. Hanefield, Green Chemistry and Catalysis, Wiley-VCH (2007).
P. Bansal, IPR Handbook for Pharma Students and Researchers, BSP Books Private Limited

OB W
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vession: 2(024-

Part A - Introduction

Name of the Programme
Semester

Course Code

Name of the Course

M.Sc (Chemist

Inorganic Chemistry Practical- 1

24-CHE-205 | —

|

Part B- Contents of the Course

Course Ty pe PC I
Level of the course ) 400-499 ] _
Pre-requisite for the course (if an -
Course Learning Outcomes (CLO) o To understand the criteria for Seecti
After completing this course, the learner will iagrllasroprlatc methods for the separation of metal
be able to: ' | '
| CLO2) Familiarize with various analytical
techniques for metal ion analysis.
CLO 3) Analyze data quantitatively to determine
the concentration of separated metal ions. |
| CLO 4) Understand principles of gravimetric
methods including precipitation, filtration, and
weighing. _ —
Credits Theory Practical ~_Total
0 3 3
Teaching Hours per week 0 6 | 6 |
Internal Assessment Marks 0 25 23
End Term Exam Marks 0 | 50
Max. Marks 0 75 75
Examination Time 0 6 hours (or as decided by PGBOS)

1) Silver- Copper
| ii) Copper-Nickel
| iii) Copper-Zinc
iv) Nickel-Zinc

1) Ferrous
| i) Oxalate
iii) Nitrite

| 1. Quantitative Inorganic Analysis

| Separation and determination of two metal ions such as

v) Copper-Iron Involving volumetric and gravimetric methods

| 2. Determination by Cerimetry |

Suggested Evaluation Methods

[nternal Assessment:

‘nd Term Examination: 5(

- [

31
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ession: 2024-25
Part A - Introduction

Name of the Programme

Semester s S

r—— . .

Name of the Course Physical Chemistry Practical- II

Course Code - | M24-CHE-206 N ]

Course Type PC

Level of the course 400-499 ] ]

Pre-requisite for the course (if an ~

Course Learning Outcomes (CLO) U “Demonstrate the ability to set up a:

After completing this course, the learner will potentiometric measurement system.

be able to: CLO2)  Understand the importance of pH

measurement in various chemical processes. |

CLO 3) Understand how to interpret rate laws and

mechanisms for chemical reactions.

CLO4)  Demonstrate the ability to set up and
serform distribution law experiments.

Practical Total_ B
3 3
Teaching Hours per week 6
Internal Assessment Marks 25 25

Cnd Term Exam Marks 0 50 S0

Credits

Max. Marks 0 75 - -
Examination Time 0 6 hours (or as decided by PGBOS
Part B- Contents of the Course B

Practicals ontact Hours

1. Potentionmetry
(i) NaOH vs. HCl titration. , |
(ii) NaOH vs. Oxalic acid titration. | |

(iii) NaOH vs. CH3COOH titration.

2. pH metry

(i) NaOH Vs. HCl titration.,

(ii) NaOH vs Oxalic acid titration.
(iii) NaOH vs. CH;COOH titration.

3. Chemical Kinetics
(i) To study kinetics of hydrolysis of ester in the presence of acid.

(ii) To compare the relative strength of acids (HCI and H,SOy).

4. Distribution Law
(i) To determine partition coefficient of benzoic acid between

benzene and water

(ii) To determine partition coefficient of lodine between Carbon '

33 ‘/% )-\;’
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e Mid-Term Exam:

N e — i
tetrachlorlde and water

| (iii) Determination of Equilibrium constant for I + I = Iy’

Suggested Evaluation Methods
Internal Assessment: %5

> Practicum 25 >
o Class Participation: o
e Seminar/Demonstration/Vi iva-voce/Lab records etc.:

Voce 10, write-up

!
and exccution of the practical 30

: @ Part C-Learning Resources
Recommended Books/e-resources/LMS:

l. J.B.Yadav: Advanced Practical Physical Chemistry, K Prakashan Media (P) Ltd (2015).
2. B.D. Khosla, V.C. Garg, A. Khosla: Senior practical physical chemistry, R. Chand& Co.,
New Delhi (2011).

3. A Thawale and P. Mathur: Experimental Physical Chemistry, New Age International Private
Limited; 1** edition (2001).
Further Readings:
I. B. Vishwanathan, P.S. Raghav: Practical Physical Chemistry, Viva Books (2014).
2. P.S. Sindhu: Practical in Physical Chemistry, Macmillan Publishers India (2005)
3. A Thawale and P. Mathur: Experimental Physical Chemistry, New Age International Private
Limited; 1% edition (2001).

34
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- ntroduction
Narme of the Programme 1

"Semester
Name of the Course Orgamc Chemistry Practical- 11
_" M24-CHE-207

Course Code -

Course "[_‘ype PC
ILevel of the course 400-499
Pre- rcgulsne for the course (if an
S anc OJCCIWBS

Understand the principl€
A e s of' performing a multi-step synthesis involving

fier completing this course, the learner will
|A . - ' , sequentlal reactions.

be able to: |
- - CLO 2) Utilize techniques such
recrystallization, distillation, or  column

chromatography to purify the fi nal product.

CLO3)  Troubleshoot problems in synthesis and
optimize experimental processes. |

CLO 4) Explore and apply advanced synthesis

techniques and interdisciplinary ar nlications.
| Cre_cl_its o Theory Practical Total
0 B 3 3
I Tcaching ITours per week ‘- b _______—-6
Internal Assessment Marks 0 25 25 '
End Term Exam Marks | 0 50 — SE____I
Max. Marks 0 |
Examination Time 0 6 hours Lr as decided by PGBOS! GBOS) |

Part B- Contents of the Course

“Practicals
1. Organic Synthesis and checkmg purity of samples prepared.

Contact Hours

1 Two Step preparations:

1. p-Nitroaniline from acetanilide.

2. p-Bromoaniline from acetanilide

3. Anthranilic acid from phthalic anhydride.

4. p-Bromoacetanilide from aniline.

5. p-Nitroacetanilide from aniline.

. Sym-tribromobenzene from aniline.

6
7. 2,4-Dinitrophenyl hydrazine from Chlorobenzene.
8

. 2,5-Dihydroxyacetophenone from hydroquinone.

Suggested Evaluation Methods

nternal Assessment: 25 [End Term Examination: 50
™ [ ]
Facticum 7[> Practioum | 50—
e Class Participation: ) | Labrecord 10, Viva-Voce 10, write-up

as Y
T b
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'W/Dehonstrationfv iva-voce/Lab records-etc.: | 10 and execution of the practical 30 |
o Mid-Term Exam: + 10

Part C-Learning Resources _
Recommended Books/e-resources/LMS:

1. H. Clark: Handbook of Organic Analysis-Qualitative and Quantitative, CBS; 4™ Revised edition
2007). |
2 t& R.)Tatchell, Peter W.G. Smith, A.J. Hannaford, B.S. Furniss: Vogel’s Textbook of Practical
Organic Chemistry, Pearson Education; 5™ edition (2003). _
3. D. Pasto, C. Johnson and M. Miller: Experiments and Techniques in Organic Chemistry,
| Prentice Hall; Instructor's edition (1992).
Further Readings:

| 1. K.L. Williamson, & K.M. Masters: Macroscale and Microscale Organic Experiments, Cengage|
| Learning; 6" edition (2010).

2. H. Middleton: Systematic Qualitative Organic Analysis, Edward Arnold & Co. (1948).
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